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antibody toAILIMfor treatingdisorders relatedto thedelayed allergy;
method for identifying, quantitating orassaying substances thatbind
to AILIM or AILIM ligand; and kit used for said method.
20

Background Art

Alivingbody ocf mammals has immune response systems that excludes
pathogenic microorganisms (viruses, bacteria, parasites, etc.) or
foreign bodies (both are called “antigen” in the following) that have

25 invaded the livingbody. One of themis called natural immune response
system, another acquired immune response system. The former is an
exclusion mechanism comprising phagocytosis by phagocytes
(polymorphonuclear leukocytes, monocytes, macrophages, etc.), attack
by natural killer (NK) cells, and non-specific recognition such as

30 opsonization of antigen by complements. The latter, acquired immune
response system, is an exclusion mechanism by lymphocytes (mainly,
T cells and B cells) that acquired the specificity to the antigen
(namely, activated lymphocytes). B cells that adquired antigen
specificity attack the antigen existing outside of the cells through

35 production of antibodies specific to the antigen. T cells that

acquired antigen specificity (namely, activated T cells) are
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cell membrane (TcR/CD3 complex).
However, the TcR/CD3 complex-—mediated primary signal alone
cannot activate T cells sufficiently and leads to unresponsiveness
20 or clonal anergy, so that the cells can not react with any stimulation
received thereafter. The autocrine of interleukin 2 (IL-2) is
necessary forTcells tobe activated, tobedifferentiated into antigen
specific T cell clones, and to be proliferated. In clonal anergy,
T cells are inactivated due to no production of IL-2 and such an
25 no cell division. Namely, the activation of T cells accompanied by
production of cytokines such as IL-2 requires the secondary signal
following the first signal through TcR/CD3 complex. This secondary
signal is called costimulatory signal.
T cells receive this secondary signal and transmit it into the
30 cells by interacting (cell adhesion) with molecules other than MHC
on antigen-presenting cells through molecules other than TcR/CD3
complexon the Tcell surface. This secondary signal avoidscell anergy
(clonal anergy) and activates the cells.
Although some part of the mechanism of the secondary signal
35 transmission between antigen—presenting cells and lymphocytes such

as T cells have not yet been elucidated in detail, studies so far
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t he secofprgf Bs%g@a; 2(c Stl Iatorx nal) required for the activation of
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consequentégu iz thon ed Er@dllbtalcmivlaytlﬁndejr lthe transmission of the secondary
signal involves at least the interaction between CD28 and CDBO/CD86,
the enhancement of CTLA-4 expression, which is thought to depend on
the interaction, and the interaction between CTLA-4 and CD80/CDSE.
20 CD28 is known to be a2 costimulator molecule transmitting the
secondary signal (costimulatory signal) required for the activation
of T cells and for the avoidance of anergy. The secondary signal
transmitted by binding this molecule to costimulator molecules, CDBO
(B7-1) and CD86 (B7-2), on antigen~presenting cells (cell adhesion
25 through the binding between these molecules), stabilizés mRNA of
Thil-type cyto]Eines and consequently promotes production by T cells
of a large amount of Thl-type cytokines such as IL-2, IFNY, and TNFo.
The expression of CTLA-4 is induced by the primary signal transmitted
through TcR/CD3, and the expression is also enhanced by the secondary
30 signal transmitted by the binding between CD28 and CD80. It is being
revealed that CTLA-4 receives these signals to work to inhibit T cell
function, whichis contrary tothe activationof Tcellsbythe secondary
signal transmitted by CD28.
Human CD28 and CTLA-4 are type I glycoproteins whose molecular
35 welights are 44 kD and 41 to 43 kD, respectively. Both have an

immunoglobulin—~like domajln » belong to the immunoglobulin superfamily,
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(Tyr-Met-Asn-Met)” of CD28 and that CD28 plays an important role in
intracellular signal transmission through this “YxxM” structure.
Furthermore, it has been reported that CTLA-4 also has a sequence

20 represented by “YxxM,” namely “YVKM (Tyr-vVal-Lys-Met)” in its

cytoplasmic region and that, after being stimulated, SYP associates
with this sequence.

CD28 is expressed specifically in thymocytes and peripheral
blood T cells, and CTLA-4 is expressed specifically in activated T

25 cells (Cell Engineering: SUPPLEMENT, “Handbook of AdhesionMolecule”,
Shujunsha, pp.93-102 (1994) ; ibid. pp.120-136; Experimental Medicine:
SUPPLEMENT, “BIO SCIENCE Term Library, Immunity”, Yodosha, pp.24-98
(19935) ; Experimental Medicine: SUPPLEMENT, “BIO SCIENCE Term Library,
Intracellular Signal Transduction”, Yodosha, pp.58-59 (1997); Nihon

30 Rinsho, Vol.55, No.6, pp.215-220 (1997)).

In the regulation of T cell function (the activation and the
inhibition of function of T cells), the importance of interactions
among multiple molecules such as costimulator molecules (CD28, CD8O
(B7-1), CD86 (B7-2), etc.) and CTLA-4, which cooperates with them,

35 has thus been recognized, and this has been drawn attention to the

relationship between these molecules and diseases , and the treatment
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autoimmune diseases.

From such viewpoints recently, many attempts to treat various

20 autoimmune diseases by modulating the transmission of costimulatory

signals, for example, the above-mentioned signal transmission between
CD28/CTLA-4 and CDB0/CD86, are proposed.

The results of such attempts have not yet clarified in detail
the mechanism of the T cell activation by interaction between

25 costimulatory molecules and the related molecules. Othef unknown
molecules may be involved in this mechanism.

Recently, there has been identified a novel co-stimulatory
moleculeliketheabove—described“CD28”and“CTLA—4",whichisthought
tocarryout the transductionof a secondsignal (co-stimulatory signal)

30 essential for the activation of lymphocytes such as T cells, and
functional regulation coupled with said signal of activated
lymphocytes such as activated T cells.. This molecule has been
designatedasAILIM(activationinduciblelymphocyteimmunomodulatory
molecule) (in humans, mice and rats: Int. Immunol., Vol. 12, No. 1,

35 p.51-55, 2000), also referred to as ICOS (inducible co-stimulator)
(in humans: Nature, Vol, 397, No.6716, p.263-266, 1999)).
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the function céntrol of lymphocytes, such as T cells, through this
third costimulatory signal transduction by the molecules, and the
relationship between the novel signal transduction and diseases are
20 in progress (J. Immunol., 166(1}, pp.1l, 2001; J. ZImmunol. , 165(9},
pp.3035, 2000; Biochem. Biophys. Res. Commun., 276 (1}, pp.335, 200b;
Immunity, 13(1), pp.95, 2000; J. Exp. Med., 192 (1), pp.53, 2000; Eur.

J. Immunol., 30(4), pp-1040, 2000 ; WO 01/15732).

25 Disclosure of the Invention

Specifically, an objective of the present invention is to reveal
biological functions of the novel molecule AILIM, considered, like
“CD28” and “"CTLA-4", as amolecule which transmits the secondary signal
(costimulatory signal) essential for the activation of lymphocytes,

30 such as T cells, and which controls the functions of activated
lymphocytes, such as activated T cells, by working with the signal;
to reveal relationships between the expression of AILIM and diseases;
and to provide a method and a pharmaceutical which inhibit the
development of the various diseases dependent on the expression pattern

35 of AILIM or wh:?.ch treat the diseases by controlling the biclogical
functions of the AILIM using the medical and pharmaceutical methods
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as a nol esstppumi)ch transmts the secondary signal (costinulatory signal)
essential for the activation of |ynphocytes, 30 such as T cells, and which
controls the fdJdfcef h?vﬁftl%ﬁ:F‘PVHFeéesFyﬁ%ﬁémr@Seﬁjchh%lspr@@temaxrecéﬂ‘tmI s,

by wor ki rigavi tabtwel§|;gﬁaéued EQu&@E’!Q%'n Kgha | bﬁgi gieQ @%chﬁtsfggﬁ{@@ | on

of AILIMand di seases; .. and provi de a netho arnaceu
i nhi bPt tHC loBHE&POSFeﬁhea%%%*a@a@méaéesAHeB%d@m:toﬁutlhelemm| on

pattern 3rmimMAl bhil aV\BéEHltrQﬁllﬁdﬂﬁnQ*ﬁﬁg?‘%%%n@ e%%t dpé%]g@ggms? usjng

bi ol ogi cal functions aof the A LI'Musing the nedi a an ceuti
met hods miemﬂaﬁ%&w@hﬁﬁefﬁomﬁs 79 PeodeggnphBan Antikpdies as

a nmonocl onpth ATWIFOQ¥paadfachQWy B EL Hedth raf@MPLYEE) on bF %‘érﬂ?v Jﬁr%ses ng

above- deéﬁrﬁmoses t he present inventors ave activel

studi es i boHELqIndt fiantadny thenwarly ﬁfﬁnEEﬁBﬁmn‘arﬂ i ol ey
agai st rmfniahbamQﬂhLId‘y‘&z(ﬂwﬂésCuhﬂélh BiRUrE hahdh M LMl AS @ 1689Y thody

i muni zi ng,_ & rag) %ﬁujﬁﬁ nce gag’par%(lj usi ng % enefic reconbi nation téchni ques
so as to ‘%? dubd PURAn AIHLMSTRRF MPIRLETR F 53Rl fireasApctern nadin e
fraction of ehdrs zxpIessi ng human AILIM, succeeded first in the world in

preparing a va[#.et 10 oh gonocl onal . anti bodi es whi ch_bind to human AILIM
particularly t € ARS (BR324 PPRASLoRad A iPsligedl of this

t ransduct J.mremtecbraaed dehyidrumﬁﬁovﬁxlﬂuhi&hs$lﬂm@ b trcRodh @S Eﬁ%@e@:@rérirbinune
rmnog_l onare en‘:t:,é bod| %IQ i nventi on are derived from humans hey do
not FAduce Jsélv $ETPRPILHT HHEY RIF T h ¥ haRM og dHINE t (PHRAR nst
humans &ﬂ%ﬂkmduﬂﬁuantlgenlc1ty), in the host at all, which has been a big

problem (side effect) in therapy using antibody pharmaceuticals
comprising antibodies derived from non-human mammals such as mice,
and thus dramatically enhancing the value of antibody as medicine.
20 Therefore, human antibodies (particularly human monoclonal
antibodies) which bind to mammalian AILIMs (particularly human AILIM)
of this invention and pharmaceutical compositions comprising said
humanantibodies(particularlyhumanmonoclonalantibodies)areuseful
as drugs to control, with no induction of immune rejection due to
25 HAMA in the host, various physiological reactions related to the
transduction of co-stimulatory signal to AILIM-expressing cells
mediated by AILIM (for example, proliferation of AILIM-expressing
cells, cytokineproductionbyAILIM-expressingcells, immune cytolysis
or apoptosis of AILIM-expressing cells, and activity to induce
30  antibody-dependent cytotoxicity to AILIM-expressing cells, and so
on},and/orarealsousefulasdrugstosuppressandpreventdevelopment
of symptoms and/or progress of various disorders related to the signal
transductionmediatedbysaidAILIM,andasmedicinetotreatorprevent
said disorder.
35 Specifically, pharmaceutical compositions according to this

invention are able to control (suppress ox stimulate) proliferation




anti - nouse antigeni city), in the host at all, which has been a bi gy gpioliiem
(side effg& | n _therapy using anti body phar maceut i cals conprising

ant i bodi d8B7%Pd from non- human manmal s such as nice, aRET/IHU4H03s
dramatically enhancing the value of antibody as nedicine. 20 Therefore,
human anti bodi es (particularly human nongcl onal antibodies) which bind to
mammal i an AlLIMs (particularly human AILIM of this invention and

phar maceut.i cal _conpositions conprising said hunman antibodies (particularly
human noRdcfbRAM-8rPFBEEFL8Y) C&HESu@éfnrodra@tu@nggft ovtohinel (fertéxample,

| nOUCL! O8Ok EUUUAG dio] £ELLOD AR 2L 0.2 \HYRTEAVLIS Ot YALLOWS Lo

physi ol ogi cal ‘reactions relate
si gnal t BPAPL LV SYRRas Sipreef [ve rieugi Ratdth g iral Mefdrt ioxarridetreatment

prolifergki Qﬂe@énﬂiéﬁ M £XP5 £S04 Qﬁ.sd:f.‘aelr% BNkl SIB.%L@%#%E ﬁ%i’ol?%ég?%g

Al LI M expres sing cells, imunecytolysis or apopt

cel | © aRBeREPRRRL yEtlaneﬁidG& s3@nat mmd@emmememm@xbpmmm
Al LI M expr essi )ge 8t bﬁarﬁ\%@eﬁQlcQ@)comﬁdﬂﬂoﬂ 8 oﬁ:%l%?efcg tH% %&gﬁghgn

suppress and_prevent devel opnment of synptons an ress of “vari
di sor der §nPEﬂ-8{5ea“PEr?ﬁél@PgnﬁF‘eV?ﬂéh@Euéﬂdéﬁrnﬁ@ﬁaﬁ:@éntﬁy0§al flon\l éxAmphad as

medi ci neyheibfigatlyg o RiE¥eNt rosal iy, def:heélﬁgngﬁ' fdlcﬁ{flytilsphatﬂlgﬂ.:fui' cal

conposli tl ons aCCOI’dI ng to this invention are able to contr suppre
sti nul at EFLEFEF1Fe iRt iAMmuRe Hyrodditin0ad 18298 1cPUR IPOLY eS8t bt is,

Al LI exphessi BO ol drinOF a@%&t@@ f I !
interferonyor interl euki nm%; i Su@ﬂ 24 lﬁ%l’(ér?%ﬁiég Sg‘{sthemlcblupl'ls

etc. f‘ﬁé | M expressi
enabl i ng ®SYSPPBEEPEHS0 flﬂ/%lHJdU"sdeﬁkﬁ W%@Weﬁ%ﬁmﬁhm%mﬁwl@mmn@tco}

prevent i @la@ki¥aehoush«h Sandes &mgﬁlalseﬂ: by diygEse Py
rel ated to signal transductlorjf medi at ed by Alﬁ ‘%l ?%ﬁ%ﬁ??gi

conposi t PYHE EBFQ‘FW‘%%et%dsdﬁﬁ%ﬂfllfﬁ-ﬂ-eréﬁa5%§e§‘@br@é®r@r preyehREY b

and/ or t aeahiBphtefia fO(f@Ka”@xﬁmpléa“ Qe QY der S alhf-i€X8MP @A)  and.
rhe toid arthrjtis, sclerosis, autoinmune thyroiditis, allergic

contatt - P%&DBEFHEH:%PS ‘Ofo)chulaﬁnlemﬁﬁtaﬁné@egy Hepatisiss i suehfhsversnen
pl anus, mswaa:cutwfeevarﬁgar@f@rgsU§raﬂ§wtelr@us%@§ﬁ@1%tea@eahﬁnﬁﬁ ek h &S

PSor aS &Rk ibn SLASRb LSt T AT 1S o S S Ly S R EeE Sp1asty)
of a tissue (tissues such as skin, cornea, bone, etc.) or organ {liver,
heart, lung, kidney, pancreas, etc.); immune response triggered by

20 aforeignantigenorauvtoantigen (for example, productionof antibodies
against said antigen, cell proliferation, production of cytokines) ;
and disorders possibly caused by the abnormal intestinal immunity
(specifically inflammatory intestinal disorders (particularly clone
disease and ulcerative colitis) and alimentary allergy).

25 Furthermore, in the field of suppression/treatment of immune
rejection accompanying transplantation of above-described tissues
and organs, it is possible to augment the suppressive effect on
transplant rejection of known immunosuppressant by using the
pharmaceutical composition of this invention together with said drugs

30 which have been utilized for suppression of immune rejection in such
a2 transplantation treatment.

Moreover, the pharmaceutical composition of the present
invention can be applied for treating or preventing, any inflammatory
diseases to which various steroids are indicated as antiphlogistic.

35 The pharmaceutical composition of the present invention can be

appliedtoinflammatorydisease forexample, inflammation accompanying




aut oi mmune di sease and del ayed al | ergy caused by cel lular i nmmunity9 §r7 2004

art hr opat IQ* 0%{3?] exanple, rheumatoid arthritis (RA) and 15 osteoarthritis
(QA)) , inflammation (e.g. hepatitis): graft versus host TeHER4EAFGvH
reaction) ; graft versus host disease (GvHD) ; immune rejection

acconpanyi ng transpl antati on (honopl astygor heteroplasty) of a tissue
(tissues such as skin, cornea, bone, etc. ) or organ (liver, heart, |ung,

ki dney, pancreas tc.)s i ne response triggered by 20 a foreign antigen
or aut oantige S(%%&%&%%I‘%&SF@H‘B i %@a&ﬂ%id&ﬁﬁlb%ltlaﬁa?%%?o%%ﬂurhmﬂgen,
cel | prolprfeeraiiian, hepduttien fnclyiditigheg)ial amdpdits@nders ROSEi Y faysed

by the ahnormal _intestinal inmunity specifically inflanmmatory intesti nal
di sor der :a%(cé’&}pﬁr%’&%?m §7ng1’-8ﬁé°‘lﬂi 5%‘5‘?%5&% u%’é%i?ﬁ“ﬂ@/%o%l PEre) dhseases,

al i ment ariyntastemgyl) . 2nhtkuither, norsesphi e fi(qhglgﬁunggggﬁessggggrﬁﬁ%‘?#i@t
of imgune c)rmeejé:e(ition accgn'ggng/i ng_tr ns&l,gnt ation of above-described 1isSues
and of gars ST 5 € posBFBIEED° augMERP T PRELERBPFLssi R SEFAEES son anghkEhs ant
r ej ect i opaofcdeamiriisynmupes ipph ESEANt bEyndBH RE st Nehy RRAITRGAUL | b ebritis
corrpositij%rhoaf t i.so i{lvent iton oget her vviﬁth sai d drugs 30 whi ch_have e_e’n
utilized For “SUBPrESst BR GTASmTNe Sr ef R T W 9ThIRIBRY (BYecaksprantsghemic

t r eat mentrepdbrfemien inherphal nACattha €8dn §0APOELté@RoAimuRE R8N after

i nventi on. . can |.ied for. treating orEH_qugventl ng, . any i nfl ammatory

e . . h ,
di seases T¢I EH VariBLe L st e B8 grer g NEBd VAT AT Sk Riianmatiaqme
phar irficeuipiscediasdmposililicoyiof doneaptesgpt davmatieDssani Hieen aPRMES Widich

I nf | ammat; ' ar_exanpl e, . infl ammti on gcconpanyi npg 29 OCT 2004 WO
01/ 87981 l%g?%é%%?éiﬁé?@%%@%ﬁ?%%ﬁ??ﬁ? r(%@%"é 1‘? H‘Bgﬁ&?&?oorgan
art hri ti faidstregain fit atma} iopaéuappiparakepatdft PECA bP @Ol RGiVidBlammation
hepati ti | nf) anmmt i ccompanyi.ng infectious diseases, .inflanmatory
bowel di :%cacsdg[s}ian%s%% Thteritie” r?é'bcﬁraﬂﬁ%lmurﬁq é%%ollélr’rt&écorrpanyi ng
5 gl onerul ar néphadditionephy eiibgosimethoghsbri ident iafdirid s8bstpABEE eeradt i S,
peritgni tyigyq P i 1S rditis, .cerebritis, - jnflammation in .
post i scher ¢ réperf ul\&siozn_A%JﬂEralﬁg Er%?o(:"é‘%h'?%r“i Ve 8 J%he PESEPPOSTBIFI RS, |
i nf | ammatdforpesomeish s il & rheusereepecbi srlattephatmacept ardbd | (thefii¢dSsue
and or ganyy i &/ Roh@Uends! Br ! Hd ABBEG"with potential activity to treat
various disorders by binding to AILIM or AILIM ligands to regulate
signal transduction mediated by interaction of them.
20 Specifically, the present invention is the invention described
from the following (1) to (108).
(1} A human antibody which binds to AILIM.

(2} The human antibody of (1), wherein said AILIM is derived
from human. '

25 (3} Ahumanmonoclonal antibody whichbinds to AILIM oﬁ aportion
thereof.

-

(4) The human monoclonal antibody or a portion thereof of (3),
wherein said AILIM is derived from human.
(3) The human monoclonal antibody or a portion thereof of (3)
30 or (4), wherein said human meonoclonal antibody has an activity to
inhibit a signal transduction into a cell mediated by AILIM.
(6) The human monoclonal antibody or a portion thereof of (5},
wherein said activity to inhibit a sigral transduction is (a) or (b)

of the followings:

35 (a) activity to inhibit proliferation of AILIM-expressing
cells, or




10 (psoriasis, allergic contact--type dermatitis, |ichen planus mthﬂy h@
chronic HQ h)gﬂﬁﬁory skin disease) , inflammation in nultiple or gl ure

, inflammBtion after operation of PTCA or PTCR and i nfl anhal/{iio403s

acconpanyi ng arteriosclerosis, and autoi mune thyroiditis. In addition, by

using a nethod for identifying substanceg that 15 bind to AILIMor AILIM

| i gand, which is one of the present inventions, it becones possible to

screen to sel ect, pharmaceut.icals_(chem cal. synthetic conmpounds  or

anti bodi es) wi ’poterﬁ%ﬁ"%éftivﬁgy PrBa ) GuFpERe EFOFEFEIOR bi Fievg

to AlLI ADLIM-&kMresgands ckaleegqul ate signal transduction nmedi ated by

I nteraction of  the 20 Specifically, the present invention is the invention,
[ hetts Prgan B

described fro APTEAS L A% 208 Pody) oR A BRRRL ARt HFRPIWRECH bi nds

to Al LI MhéPginhea hdneptebindady cfe F) thehereohipaisdpAblhMehspgderhved, & rom
hunag. 25 (?ﬂ A _hunma ng@gclonal anti body which binds to AILIMor a pOF%IOﬂ )
t her €of . ° ¥ 478 FREYREmin “Fdrtocl onal anti body or a portion thereof of (3) ,

wherei n said Atg) MTise demavietbisereniimant iboXyThe HPBRE:BANGME QNN 2N pody
or a portjon thereof of 30 or (4), wherein said human nonocl onal ’

(3). 30 or : .
anti bodyWREES3R SeifvFYFORdne; afii BPEeX IsteRall eFahBiRELPokirnto a cel |
nedi ated by Alt9M T hbh@nhirerc TEHEC bardb oyt bBedyoet i nPeidiiF birefepf of

(5) , rein said aﬁtivit to inhibit a signal transduction is (a) or (b)

0 the 1ofrEarRoseLaahimih tohSel 0N tnliBpdlonat! sorAFLKL B To Blevent

Al LI expirsdi bgmpheklte @ea®i@h/. 87981 10 29 OCT 2004 PCT/ JP01/ 04035 (b)

sctivity Vo BBl i Sias RIPSUPLLSD [IOB 1 LM expressing coll s, ()

cyt oki neors (®nh¢ whetbéncyholi hasaprocnselohyl Thhtiypey Badradhectyperd cell.
induce signal transduction into a cell mediated by AILIM.

(11) Thehumanmonoclonal antibody or a portion thereof of (10),

15 wherein said activity to induce signal transducticon is {(a) or {(b)
of the followings:

(a) activitytoinduceproliferationof AILIM-expressingcells,
or

{b) activity to induce cytokine production from

20 AILIM-expressing cells.

(12) Thehumanmonoclonal antibody or aportion thereof of (11), |
wherein said cytokine is one of the cytokines produced by Thl-type
or Th2-type T cell. '

(13) Thehumanmonoclonal antibody or aportion thereof of (12)

25 wherein said cytokine is interferon Y or interleukin 4.

(14) The human monoclonal antibody or a portion thereof of (3)
or (4), wherein said human monoclonal antibody has an activity to
induce antibody-dependent cytotoxicity to AILIM-expressing cells,
and/or immune cytolysis or apoptosis of AILIM-expressing cells.

30 (L5) The human monoclonal antibody or a portion thereof of (3)
or (4) , wherein the binding rate constant (ka) between said monoclonal
antibedy and AILIM is 1.0 x 10° (1/M.Sec) or more. .

{(le) The humanmonoclonal antibody or a portion thereof of (15),

wherein said binding rate constant (ka) is 1.0 x 10! {1/M.Sec) or more.
35 (17} The humanmonoclonal antibody or a pertion thereof of (16),

wherein said binding rate constant (ka) is 1.0 x 10° (1/M.Sec) or more.



(8) The human nonocl onal anti body or a portion thereof of (7) , &H%?%IWM

said cyto nterferon y or interleukin 4. (9) The hu nonocl_onal

ant i body 5*89 %@rilon t hereof of (5) , wherein said hunangﬁﬁﬂgﬁ {03

anti body has an activity to prevent 10 m xed |ynphocyte reaction. - (10)

The human nonocl onal antibody or a portipn thereof of (3t or (4), wherein

sai d human nonocl onal anti body has an activity I nduce signal transduction
Al LI M humannmonocl onal anti body or a

into a cell ne i%t)ed g ¢ fi

bor L1 on_ ther eoft 100 ( 185 BT RPEFhORAL AT 1% PPREG08 Shepeat of (3)

t r ansductdron{4)s, (vﬂ)emlr( b&he Qilédftﬁ:jf@iiétw f@ﬁe E¢Sns Bttt ViLY) 19 tislices
proliferation of LI M essi %}Iﬁ@ éb) act,ivi tégto I nduce cyt Jkl ne
product i ST &r’@; M et s:L 1’2)19I'he”‘1(| &) n@hoteodnal

anti body or a pdmbi omhéh&m&fmdﬁoc(lbﬂal atﬂ.\/@@bsdi?o%ad ﬂofﬁ&lﬂtﬂérbéf%'}?e ofy the
cyt okbnes hu nrmnocl onal

d d The
o by M A iR T ioR 1272 SERGREPE: Wkdh 1 YRS D Fo(1/Sse)

interferar YLlewsinterl euk| n 4. (14) The hurran nonocl onal anti body or a

portion thereof,of ( erein d human nonocl onal anti body has
an activity to (zcbrtdu@é a%‘d'gﬁ}i ﬁtlt ?61’8%@:??’5’/‘:%%‘1?@@%@)@1% QS%)I ng
cel |'s, andfmerin nmaink digtseloisitdoar rapeptosksant Akl M@Xpr@wm‘scﬁi)%cﬁo

(15) The hummn monocl onal anti body or a portion thereof of (3) r (4)
wher ei n tHe BiFid ng rate constant (ka) between said nonocl onal ant| body and

Al LI w?! s 1.0 X (p13 ]gTh?’llﬁeﬁa)mr/tnmbnnnlenaﬂ.laﬁ)tﬁlﬂiﬁump@@ﬁ@?hot??é(rkégﬁ bhoehi) O(r)
a portio e Q erelLn_sal const an a)— |IS
% Doa (S ST Untinetle gARBE S AR B b A kB AR mathpchona

portion tahxa:rlémr:lsofar(dG!)ILIN\haen 10 saixbBi ndh ngrr akesconst ant (ka) is 1. 0 x
10,5 (1 I M Sec 2004 1/,87981 PCT[JP /040 5 11 (18)
The human monodix aI ant |ut[)“acrjly 0(%%%1 Dot ?l\é\ﬁ Sﬂ@(é’gfa@f’r%%‘?n FLEQy © rein
t he di ssodiextaion satce dissicdat iphdrohstaaen (Kdjdis 1.0 x 107 (M) or less.

15 (23) The humanmonoclonal antibody or aportionthereof of {22},
wherein said dissociation constant (Kd) is 1.0 x 10 (M) or less.

(24) The humanmonoclonal antibody or a portion thereof of (23),
wherein said dissociation constant (Kd) is 1.0 x 107° (M) or less.

(25} The humanmonoclonal antibody or a portion thereof of (4),

20 wherein a V region DNA encoding a heavy chain variable region of said
human monoclonal antibody is derived from either the human
immunoglobulin heavy chain V gene segment 1-02 or 3-13.

(26} The humanmonoclonal antibody or a portion thereof of (4),

wherein a V region DNA encoding a light chain variable region of said
25 human monoclonal antibody is derived from either the human
immunoglobulixl light chain V gene segment L5 oxr A27.

{27) The human monoclonal antibody or a portion thereof of (25)
or {26), wherein a V region DNA encoding a heavy chain variable region
of said human monoclonal antibody is derived from either the human

30 immunoglobulin heavy chain V gene segment 1-02 or 3-13, and wherein
a V region DNA encoding a light chain variable region of said human
monoclonal antibody is derived from either the human immunoglobulin
light chain V gene segment 15 or A27.

(28} The human monoclonal antibody or a portion thereof of (27),

35 wherein the V region DNA encoding a heavy chain variable region of

saidhumanmonoclonal antibody is derived fromthe human immunoglobulin




nmonocl onal anti body and AILIMis 1.0 x 10-3 (1/Sec) or less. (19) 7T§1ﬁ tﬂm’?n
nonocl onal, antibody or a portion thereof of (18) 5 wherein said *- r

di ssoci at "h"Y&?Y Const ant (kd) is 1.0 x 10-4 (1/Sec) or PEIHPIIRMS The

human nonocl onal anti body or a portion thereof of (19) wherein said

di ssoci ation rate constant (kd) is 1.0 x,40-5 (1/Sec) or less. 10 (21) The
human nonocl onal anti body or a portion thereof of (3) or (4) , wherein the

di ssoci ati on constant (Kd) between said nonoclonal antibody and AILIMis

1.0 x 10h83(’M C%@lméggenezﬁgnm@tm apdotieoNateqinn Dodyentodipgrat 198ht

t hereof ghalialyarvhenel | k=S PE tant (Kd) .i.s 1.0.,x 10 7 (M

or less. 15 %%f The%haﬁgﬁbﬂoﬁgc?%%g?ﬂ‘gﬁ |g'g yoc'gj‘ronflpﬁlttilgﬂ?dtyhéﬁeéf’rbf’gd

(22), whéFemn tdsi dugiass derrmnaml donbimntighidad)chasin. ¥ gedd- eedddnorLs ess. S
(24) The hunman (ggpoctR t r1ign thereof . of (23), —wherein |
sai d di ssoci at_i(onlj]consigglktr_neal éhd@%l%%figﬁéba?@r DFPOfedln té’?g)eoﬁ%f héddm ‘
nonod on¥he&RinbEle ¥r ragpont PBA eheedbligof Nehvy ch2(nvwereianla Yegeahops s DNA
encodi ngsaih =hay Lahl e shed ' human nonocl onal antj body is
or  ved T e s e PR s e v G ecdLghents

1-02 or Be2yy ¢hwin Fheensnsecmenod-dial andttitodyreyien PUAt & ndod freg @0l 1 ght (4)
wherei n gan¥ineghen LN i in.variabl.e region of said, 25

human rmonoci onal aﬁtpi&%oggg?ghdgf%éggﬁ%ﬁ%}giﬁn@r lt%ealh&r?%gfbp%ﬁﬁg&%w?ﬂ

| i ght chAFRMVthen8vgegeammUIBwioaRlzin (Rifh Thehdindh gramscd @nsdntarkibody or

a pargtion theregfyofp r el V.reqi on. DNA. encodin heavy
chai n varj abl e?r oy onﬁgg%ur_nsﬁ lggﬁgﬁﬁnﬁgﬁgg%}ﬁ?ﬁ an %%%V?%t§8F?9tc?% ?6?77

ei ther tHWBeREARR BB2VIARRIG! vdulable sy oot aald pemansegneritorlal02n 0Lb3d$ 3,

and wherghB a@ aMin@oLok ' : i Ln.vari abl e. regi on_of said
human ITZ ocallonallnant?bgdy 1S ger?%g&%febo%nbtgpﬁg# QPﬁEE?\ﬁg% l?%ﬁﬁﬁoﬁ?ﬁ%‘d&?n
light c R, gene segnent L5 or A27. (28) The human nonocl onal anti body or
a portion theregl odm{gd)aai qu; Vireqgi ef1cqedi_ ng_a_ heavy '
chai Vﬁ%{iaabl e¢r;e on of 2% d%%hunarﬁn%ﬁ%‘??égéﬁsaﬁ%%l% ggrof“v%‘as%fbﬂgt he
hu i nfiin&gresar itd 29 foSEQJdn N 28/ 87981 PCT/ JPO1/ 04035

(b) aminc acid sequence comprising amino acids from position
20 through 117 of SEQ ID NG: 28 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
are inserted ox added.
20 {c) amino acid sequence comprising amino acids from position
20 through 116 of SEQ ID NO: 32,
(d) amino acid sequence comprising amino acids from position
20 through 11i6 of SEQ ID NO: 32 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residue
25 are inserted or added. |
(e) amino acid sequence comprising amino acids from position
20 through 116 of SEQ ID NO: 36, or
{f) amino acid sequence comprising amino acids from position
20 through 116 of SEQ ID NO: 36, inwhich one or more amino acid residues
30 aredeleted or substituted, or to which one or more amino acid residues
are inserted or added.

(31) The humanmonoclonal antibody or a portion thereof of (4},
wherein a heavy chain polypeptide of said human monoclonal antibody

has an aminc acid sequence defined in any of the following (a) through
35 (f):

(a} amino acid sequence comprising amino acids from position




12 heavy chain V gene segnent 1-02, and the V region DNA encoding a |ight

chai n variahl £gion of said human nonocl onal antibody is deriv m the
hunan im’ru\ﬁgé) ’8@8 in light chain V gene segment L5. (29) THET’HEI‘HE'%@FR

nmonocl onal anti body or a portion thereof of (27 ) 5 wherein the V regi on DNA
encodi ng a heavy chain variable region offiz3 said human nonocl onal antibody is
derived fromthe human i mmunogl obulin heavy chain V gene segnent 3-13, and

the V j j ' hali i abl [ f idh

monoc] onatOaReTBaE) Fe0qRF; SER-LPr Ui AB-haman | munagloby 1 in 11ght chain
V gene segment A2V. ah(lno38)idhseduanse euigH iidly anthbody; @& dfarho‘ﬂpngbis‘?ﬂion

t her eof O%OCC%% Wneg,? n ﬁs hai n variabl e regi on of sai unan

monocl onaf ~ a ri%‘lcg&/ @Qfﬁ g‘ﬁﬁyﬂg’g’& 40 S irdneRe QETMER aitd negc ivl relsedues

fol | owi ngatapelitadyhr stbsti thalkddbn@oas ks 8HENACHL SOURLIRY 1% @TL094aELdS

fromposition, 15 20.throu 17 of SEQ ID NO 28, (b) amno acid sequence
corrpr-?)si nérgmlﬁﬁeﬁg?‘asofraﬁaﬁési tion 20 through 117 of SEQ ID NO. 28 in

whi ch one or note) animitcaaicddr €6dldese i ie)i®ledn®ho Lt ;

whi ch one Qr DL e ﬁ ?ﬁ aging re ¢ildu§§ rmeij i nsg{rgteed or s%%%%%.%g'd{pgglgﬁngﬂo
acid sequ%ncE 5‘8‘&% r% g° fg iBiH “fPoHm position 20 through 116 of SEQ ID
NO. 32, (d) ani td) acinlnpegueHCseGOEREE I AHIRG 26iHs 4002 RASiL 'QBQitEQn

t hr ough 1&@tf SE%%E N? };}6 in ¥\/ﬂi ch.one or nore amno acid residues “are
del eted of s%ﬁs?tuigt REA cﬁ%ﬂ e onB E ChopRe gFimRr B aMdnpaag idlisesdaee

i nsedfed areaddedted e salisnd tatied ,SELHONIEL GOBRE ioH MG & BAAASE U5 rEEO e s

position h.116 of, SEQ ID NO 36, or (f) amno acid sequence
conpri si n%ggmiﬁéggg?%so?raﬂgﬁ sition 20 through 116 of SEQ ID NO 36, in

whi ch one or note) ammrimcaacddr esipieeSe RhpAiS i 8heHo U c SaD SHrichub8d: +9bnt O
whi ch one,gr. gpLg gnjﬁnﬁ) ggig e bd gs re inserted or added. (31%J The human
% an??%og F{zo; tﬁ fed

nonocl ona y Or a por 'ofT(4) , wherein a heavy chain
pol ypeptide of &8I d amimenanidoséguehcanionpadys ingasmano alt 1@s Fioth SEYULNSH
defined i 8 an:fgn £¢0 ¥ 5% 96 s d DL %A, g’x?e gr)mdre amino acid residues

are deleted or substituted, or to which one or more amino acid residues
are inserted or added.
(32) The human monoclonal antibody ox a portion thereof of (4),
wherej.n a light chainvariable region of said humanmonoclonal antibody
20 has an amino acid sequence defined in any of the following (a) through
{(f):
(2) amino acid sequence comprising amino acids from position
23 through 116 of SEQ ID NO: 30,
(b) amino acid sequence comprising amino acids from position
25 23 through 116 of SEQ ID NO: 30 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
are inserted ;r added.
(c) amino acid sequence comprising amino acids from position
21 through 116 of SEQ ID NO: 34,
30 {d) amino acid sequence comprising amino acids from position
21 through 116 of SEQ ID NO: 34 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues

are inserted or added.

(e) amino acid sequence comprising amino acids from position
35 21 through 116 of SEQ ID NO: 38, or

(f) amino acid sequence comprising amino acids from position




(a) am no acid sequence conprising amno acids from position WO 01/ 8@&81’}9 13
20 througfh. 470 of SEQ ID NO 28, (b) am no acid sequence conpri si

acids fro Qp‘Bésf"fq on 20 through 470 of SEQID NO 28 in V\hPE'HJm"IéNQ)}“ nmor e
amno acid residues are deleted or substituted, or to which one or nore
amno acid residues 5 are inserted or agded. (c) amino acid sequence
conprising amno acids fromposition 20 through 470 of SEQ ID NO 32, (d)
am no acid sequence _conpri Si ng am no acids fromposition 20 through 470 of
SEQ I D N&! ‘él?r‘i’%%uléhongﬁéi%i A& e 38rfimehaeh dneor duse ab@naras dbkesédues

subst i t Uag@ dOTetdd Whi b ONEPEedDLS AVLRY AGILL ogﬁﬁd&i’%imﬁ eaé{‘c?eéts‘ig 2

added. (e) amno acid sequence conpri Si ng amno a rom posi ges
t hrough #7¢ dfssgdedpoqoadg®d.or (f) ani no aci d sequence conpri sing am no

acids from IOOSI(BB‘P” The k@ﬂnérhﬁ\BHBBléKQ t§'§@ ap Qg’p%gn %%gogneﬁrgﬁém)r ©

am no_acid residues are deleted or Stl ute ich
ani no” acigeredinga ekt ghk é:hmptoéd'mta@l@edf g3 kﬂmmmmmdimmadl anglbody

ant i body n@rs n Féﬂﬁfnlooaciﬁ é‘cgjer&fe ﬁékéggd"ﬂgéﬁk N, £ éﬂ&?&li*&%&ﬁg"@é gﬁﬁ ugh

regi on of said human nonocl onal anti as an am no acl
defi ned |r¥any of the follow ng (a) through (f) : (a) amno acid sequence

conprising am a r | f I.D NGO 30, .(b)
ammr::o aci g seqSgglc?@%rﬁ%%%%%eﬁo%eaé%ép;ggﬁgp%é??‘?oangﬁ%s tgé’mt P.?%hb‘ﬁ‘ghe
of SEQ | BINGITI0I 236 &f ¥ P M e 3hi no acid residues are deleted or

subsfatuted, Orpjo WM EH L YedlUreARLABL 264 Hyf SRt 44853 & %r'o?ns ggleg.lon

added. (f) am no aci d sequence corrgrl sing am no-aci ds from posi
t hrough FPetlyousnp EgMID P (49 ignivhicheine sequere eméonmdis] ngs adias

aci ds frem@@élét@ﬁor%uﬁmpug@eéleroé WEQ-hR or%n“ofé‘mﬁélihﬁhac%ergshg"éése

am no acid residues are deleted or substituted, or to one
am no aciPF é8isggdsed or added.

(c) amino acid sequence comprising amino acids from position
15 21 through 236 of SEQ ID NO: 34,
(d) amino acid sequence comprising amino acids from position
21 through 236 of SEQ ID NO: 34 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
are inserted or added.
20 (e) aminc acid sequence comprising amino acids from position
21 through 236 of SEQ ID NO: 38, or
(f) amino acid sequence comprising amino acids from position
21 through 236 of SEQ ID NO: 38 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
25 are inserted or added. |
(34) The human monoclonal antibody or a portion thereof of (4),
wherein said human monoclonal antibody has the following
characteristics {a) and (b):
(a) a heavy chain variable region has an amino acid sequence
30 comprising the amino acid sequence from amino acid 20 through 117
according to SEQ ID NO: 28, and
(b) a light chain variable region has an amino acid sequence
comprising the amino acid sequence from amino acid 23 through 116
according to SEQ ID NO: 30.
35 {35) The human monoclonal antibody or a portion thereof of (4},

wherein said human monoclonal antibody has the following




are inserted or added. (e) am no acid sequence conprising am no ac}dgcfngm
position \§ Qrough 116 of SEQ ID NO 3B, or (f) am no acid sequence
conpri si ng an1no cids from position 29 OCT 2004 WD 01/ 878§THPIL/04035

PCT/ JP01/ 0403-5 14 21 through 116 of SEQ ID NO 38 in which one or nore

am no acid residues are deleted or substgtuted, or to which one or nore
am no acid residues are inserted or added. (33) The human nonocl onal

anti body rtio there f of 5 wherein a |ight chain polypeptide of
sai d huna‘gﬁ?rﬁ%%g 5}1%{' 1o%t B d?ndhg\]'s’ an anino acid sequence defined in any of

the fol l owing (&) tharbughy ¢Hdin Ea)lyeiptadachd r
-aci ds frogpn%m tion 3 t% i ij%)6 of SEQID ?\E)&g%gﬁ%%&?% é%u%%glkggm

|
sequence €O 7idrhg 2 H%rﬁﬁg 34 ofifpBs %PBnt°2§EQh?Bu§ﬁ 238, 04n&EQ | D NO
30 in which one(lor mlﬂgﬁmmmpmw%p&ua% h&é%xﬁ%hﬁtrl%daeid?égﬂé %ét dpm O
e
\

to V\/mch r_oore,am.,no acjd ues .are inserted or am no
acid sequgﬁgegc%nﬁ? 57 ngRRATER %égdgc??ﬁﬂfbgsF?l§ﬁQ iB ¥@:t BPough 236 of SEQ

ID NO 34, (d) wﬁ)nommﬂuﬁeqmmwlmmraﬁt% BQ B6EESoh MY ' 21
t hrough 23 QSI D.NO_ 34 in_whic or rr%?g amgno acc)l ?é%?gu‘%%?@’

del et ed or su%srt‘l toeed, BFTES whodk e‘1 fotelRafiho Bsd Fé@l dﬁeélouleq
I nserted ohaamde@rléﬂlte)(ah1mmdacbu sequence conprising am no acids from

position 21 thyaug 6. of S am no acid sequence
conpri sing anin aqac?dég?ygrr?%%g? tva(ﬁlabff tr é‘h}‘?%ana“S‘E@ [a5ikoseggenge

ml cﬁoonecmpm:en@mhm aarinb ragsidlussyuearee dRidt %&u@fod%lal%t gfgug:ﬁgougﬁ &%s
I ch one o Si 5 are inserted or adde The
g?ona{ggé€a d? iﬂ i ??foﬁ [ )

human nono a po hereof of (4) wherein sald human
monocl onal anti Gody ahésghbeclﬁmirh oxd migeb leh ateadiorr haki 86 dn@nREidbyeqtanca

heavy chaignya{dabl &Y ihdas & saerauneoncaemfdr i Amihe acid 21 through 116
according to SEQ ID NO: 34.
15 {37) Thehumanmonoclonalantibodycu:aportionthereofof(4),

wherein said human monoclonal antibody has the following
characteristics (a) and (b):

{a) a heavy chain polypeptide has an amino acid sequence
comprising the amino acid sequence from amina acid 20 through 470
20 according to SEQ ID NO: 32, and
{b) a light chain polypeptide has an amino acid sequence
comprising the amino acid sequence from amino acid 21 through 236
according to SEQ ID NO: 34.
{38) The human monoclonal antibody or a portion thereof of (4),
25 wherein said human monoclonal antibody has the -following
characteristics (a) and (b): |
(a) a heavy chain variable region has an amino acid seguence
comprising the amino acid sequence from amino acid 20 through 116
according to SEQ ID NO: 36, and
30 (b) & light chain variable region has an amino acid seguence
comprising the amino acid sequence from amino acid 21 through 116
according to SEQ ID NO: 38.
{39) Thehumanmonoclonalantibodycn:aportionthereofof(4),
wherein said human monoclonal antibody has the following

35 characteristics (a) and (b):

(a) a heavy chain polypeptide has an amino acid sequence




30 conprising the am no acid sequence fromam no acid 20 through ]7#;
according . to SEQO ID NO 28, and (b) a light chain variable region QCEHW
am no aci Oé’é@"l fce conprising the am no acid sequence frB&aT/APMIARGECci d 23
through 116 according to SEQID NO 30. 35 (35) The human nonocl onal
antibody or a portion thereof of (4) whgfein said human nonocl onal anti body
has the following 2 9 OCT 2004 WO 01/87981 PCT/JP01/ 04035 15
characteristics.(a) and (h): (a) a heavy chain pol ypeptide has an am no acid
sequenceSPPBRt SARP nbR&cPHHPG BISiGuSRMPDCECESPRi pYine SEQY BONChr@8ghatdo( b)
a light gbabpdpabypepisiede MANEN A ngfci d sequence from 5 amino acid 23

’

t hrough 236 according to SEQ ID NO 30. (36) The human nonocl onal anti body
or a portion theteof LY chimbh ePAl¥pert hamahagomuc| aniio antidosyghascehe

[ ol | oWl Ngomphas anyethe!l bl nbdhcld sebhontd) r2oRCaIN HENALAAY ! BRESLLRINIR.

has 65121 am no acid sequence 10 conpri'sing the am no acid sequence

aci d 20 RAFBAEGARI16C 2ECOr'H Pt P8SEQ ID NO 32, and (b) a light chain
variabl e regi Op4tiRS Bk MG A6hECIEANENGH: | bS] % Agh AL S
sequence fromga Jnho acid 21 thr ouch 116 ac%cor més%%%éé %InD _e@ﬁ_o 1%n¥37)
The humafi™fioRbc hafrh’a?ﬂe%o&éﬁ’br Herin e ichduamsm gones)lonalnaatébadgai g

human noaombasalcnli BeA Has, tder fvdd omdig aphﬁaﬁggsﬁiéthm-ﬁ%mﬂa&ﬁ;i
(a) a he%ggégm n_.pol ypept.i de has an ami no acid sequence conprising the

am no ac fieRf e PFPEMSIRG F Uy I iy 470 20 according to SEQ I D

NO 132, and (b)4®) | ighd hehainingad et Q&i@éd?@_r@iza&?@t%h%h%%gklfr@ﬁ{40) .
conprising_ the am ng %CI d seqguence fromanm no acid 21 through 236 according
8 Hﬂ?ﬂﬁF

to SEQ | BRE*347¢38y i | BHatP Y | bBAFPERIBEPOPY | HAMEREELOE of

(4), 25twhesgenisaish+ivaman memnecdIosabaBléidP gy JaR: iHiEhithh QHABody with

charact ehifﬂdgéxﬁ%gsggglg( gglls, membrane fractions derived from said cells,
whole molecules constituting AILIM or a portion thereof, or genes

15 encoding AILIM or a portion thereof.
{42) The human monoclonal antibody or a portion thereof of (40)

or (41), wherein said transgenic non-human mammal is a transgenic
mouse.

(43) ADNA or a portion thereof encoding a polypeptide selected
20 from the group consisting of (a) through (f) below:

(a) apolypeptide comprising the amino acid sequence fromamino
acid 20 through 117 according to SEQ ID NO: 28

r

{b) apolypeptide comprising the amino acid sequence fromamino

acid 23 through 116 according to SEQ ID NO: 30, _
25 (c) apelypeptide comprising the amino acid sequence from amino
acid 20 through 116 according to SEQ ID NO: 32,

{(d) apolypeptide corﬁprising the amino acid sequence from amino
acid 21 through 116 according to SEQ ID NO: 34

(e) apolypeptide comprising the amino acid sequence from amino
30 acid 20 through 116 according to SEQ ID NO: 36, and
{f) apolypeptide comprising the amino acid sequence from amino
acid 21 through 116 according to SEQ ID NO: 38.
(44) ADNA or aportionthereof encodinga polypeptide selected
from the group consisting of (a) through (f} below:
35 (a) apolypeptide comprising the amino acid sequence fromamino
acids 20 through 470 according to SEQ ID NO: 28,




(a) a heavy chain variable region has an am no aci d sequence corrpgi sq[g he
am no acid sec,uence fromamno acid 20 through 116 according to S é
36, and 38QBY878Y i ght chain variable region has an ani no BET/dPN&dMNCce
conprising the am no acid sequence fromam no acid 21 through 116 according
to SEQID NO 38. (39) The human nonocl opal antibody or a portion thereof of
(4) wherein said human nonocl onal anti body has the followng 35
characteristics ga) and (b): (a) a heavy chair polypeptide has an amno acid
sequence 2 9 0dP} 20840 NP PIIREOSINEIGTY D the408Ha e tdspriishog fidom @l ne
aci d sequence HROMAEh acidl 20 G d idg aEG gl ngy to SEQ 1D NO. 36,
and (b) a light chain pol ypeptide has an am n0 aci d sequence conprising the
ani no aci d sequéhcedMVHRAH tisleaedmb s 1117 helre3® asidseqndnng fronSER hd
NO 38. (#dsThe RUEH i a ] t hereof of any one
of (3) through (39) . %@n%oﬁuﬂéﬂoﬁ% I%lggtﬁéaﬁ'ﬁ’body is a

nonoc

onal ant i{Bddy 2RI XREP Fideemr ¥ khkrhhe amimdanis srgnrate frapedh enof
pr oduci ngdllayarglargﬂ(ﬁ%)yd,@sué.oaégggdjgj}h% tHINgd NPRogd ongl  anti body or a

portion thereof of wherei n sai d human nonocl onal™ a@nti body i s obtained
by i mmuni zi ng (®7 an3RMi¥PIRH-IRUPRIR Fehiirg thepubine afipseduenng fhromeamino
ant i body aditdy A LdiMSUPK €60 N &&bd $hg MBIDERHEIH 96t | 9S Leyived from said

cells, whole nolecules constituting AlILIMor a portion thereof, or genes
15 encodi ng Al LEM o RP 3R ode erinehts g theprl tuanid seavehoa fr oarim boady
or a1por ticard har eafrligk 4036 Mcddding Wierekd 81 gh 1 raRIsgeni ¢ non- human
manmal is a transgenic _nouse. (43) A or a portion thereof encoding a
pol ypepti de sellécted 2 2BNfr §f thePFotRR cBherspingedrctal fropudghe forded ow
(a) a polapeptdtdaeEaPlasi figrditen af NHELd . sequence fromam no acid 20

t hrough 117 according to SEQ I.D.NO 28, (b) a pol ypeptide conprising the
am nogaci d sequéhcedf %%%‘H%?&Smg the nu(Cl)eOtl%e zgqgence frorﬂr\pnuclec?tides

126 through 419 according to SEQ ID NO: 27,
15 (b) a DNA comprising the nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NO: 29,
(c) a DNA comprising the nucleotide sequence from nucleotides
151 through 441 according to SEQ ID NO: 31,
(d) a DNA comprising the nucleotide sequence from nucleotides
20 88 through 375 according to SEQ ID NO: 33,
{e) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35, and
(f) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.
25 (46) ADNAoraportion thereof selected froma group consisting
of (a) through (f) below:
(a) a DNA comprising the nucleotide sequence from nucleotides
69 through 1481 according to SEQ ID NO: 27,
(b) a DNA comprising the nucleotide sequence from nucleotides
30 39 through 749 according to SEQ ID NO: 29,
{c) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 defined in SEQ ID NO: 31,
(d) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33,
35 (e) a DNA comprising the nucleotide sequence from nucleotides

96 through 1508 according to SEQ ID NO: 35, and




acid 23 through 116 according to SEQ ID NGO 30, 25 (c) a pol ypepti ?% 0cT zgm
conprising the amno acid sequence fromamno acid 20 through 116 accordi ng
to SEQ I Qg 18391 (d) a pol ypeptide conprising the am no aB¢HJRH@deIce from
amno acid 21 through 116 according to SEQ ID NO 34, (e) a pol ypeptide
conprising the ami no acid sequence fromygm no 30 acid 20 through 116
according to SEQ ID NO 36, and (f) a polypeptide conprising the am no acid
sequence fromamno _acid 21 through 116 according to SEQ ID NO 38. (44) A
DNA or a porti b t FePH&f CeRRBES Hyp ghﬁoﬁ%b@@tél@ﬁ%ﬁ&tﬂcqw fEpomyhee gt Ddps

consi sti By ehré@yht heguakcbihifg ew sﬁg £8) n®.P@lypepti de conprising the

am no acid sequence fromam no "acids 20 through 470 according to SEQ ID NO
28, 29 OCT 20047 M0 Mes/odl oOprimdR0sbssDNA C) anypohgpept {412) conpoiughng

t he am nps@pid sequence fromamno acids 23 through 236 according to SEQ ID
NO 30, (c) a ol?/p(eipti de conpri si n% the anmino acid sequence from am no

aci ds 20 throug‘hB 47 0F B 6515ty of o ( SED sonNG s B8Ry & QR axopaidipgptipdeny of
conpri si et hE1 BHWNAgAGL] TRG¢RREe (khom am no acids 21 through 236

according to SEQID %O 34, (e),a polypeptide conprising the am no acid
sequence from & n& PHE GemBbH 3 D GG 270l et bt sRATNSEOrPD N leG6idand

(f) a polypephiéeghOADI ickerdiagamon@racizé seauence fromamno 10 acids 21
t hr ough 236 ac&(P)})rdi ng to SEQ | D ﬁo 38. (45) A DNA or a portion thereof
sel ected from tHe gt BN CEBRET SARREDG pagLleptodgsgauenss snem(rycke oniddes
conprli si h§lt herswgheatildaceegdange thr gronuel &ef:i das 426 through 419
according to S | D 27, 15 (b DNA conpri sing the nucl eotide sequence
from nucl eot i dE% foggp‘h?%%ﬁl%%’@ ﬁ&?ﬂ?%@ggbdg@qwm trom puglecbiges
conpri si hf3t heroughedtBdecreqddnge thr @RpNaol &@f:i des 151 through 441
according to SEQJD.NO 31, (d) .a conprjsing the nucl eotide sequence
from nucl eot i dglfs%) Zé}%} ‘ﬁﬁ't&fgﬁfﬁg}lgcﬁ?}?nﬁfh@l?‘g apYi pogerdiag to any of
the following (a) through (c):
15 (a) a DNA comprising the nucleotide sequence from nucleotides
- 69 through 1481 according to SEQ ID NO: 27

r

(b) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 according to SEQ ID NO: 31, or

{c) a DNA comprising the nucleotide sequence from nucleotides
20 96 through 1508 according to SEQ ID NO: 35.
{50) The vector of (47) comprising a DNA according to any of
the following (a) through (c):
(a) a DNA comprising the nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NO: 29,

25 (b) a DNA comprising the nucleotide sequence from nucleotides
88 through 375_according to SEQ ID NO: 33, or
(c) a DNA comprising the nuclecotide sequence from nucleotides
23 through 380 according toc SEQ ID NO: 37.
{51) The vector of (47) comprising a DNA according to any of

30 the following (a) through (c):
(a) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29,
(b) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according toc SEQ ID NO: 33, or
35 (c) a DNA comprising the nucleotide sequence from nucleotides
33 through 743 according to SEQ ID NO: 37.




(e) a DNA conprising the nucl eotide sequence from nucl eotides 153 jtchgoumiy
443 accor%@gll&gs EQ ID NGO 35, and (f) a DNA conprising the nucl eoti de
sequence from nhuacl eotides 93 through 380 according to SEQP BIRG04% - o5
(46) A DNA or a portion thereof selected froma group consisting of (a)
through (f) below. (a) a DNA conprising 1dhe nucl eoti de sequence from

nucl eotides 69 through 1481 according to SEQ ID NO 27, (b) a DNA

conprising the | eqti de sequen fram nucl eotides 30 39 through 749
according to SégéﬁD %&ﬁe é@,cec?’f) © dﬁ&chﬂ%wq o DHfe| 2FPHELRS qbenthe
f r om nuclfedtlicdeisng 9% )t lerailigin)1:506 defined in SEQ ID NO 31, (d) a DNA

conprising the cl ifde _sequence from nycl eqtides 28 through 738
according to SE%HI Dg%gl}ggg,mpgés%g? ?W‘%ﬁ%&% AT PRCH fFAWoRRaLeqEdenCe
from nuclleéd idesoudt 418 cumle dhGRy acc GED rgp N SEY | iNO: 35, and 2 9 OCT
2004 WO 01/ 8798;

P 1/04 18 (f) a.DNA.conprising the nucl eotide

sequence from nucl eoti des u i Ne&F-189L1¢ay) A

: (B cornib o ETngrute bl 2br A Rosteh e i Nep oot
vect or cdrfidr igimmpgthe’ TiNA& ofomhiynone EEQ 43) Mdy rmh (46) . 5 (48) The
vector of (47) (%cy*rpr' i_n cor-di ng to .any of he follown a)
through (c) (a)'a ?oqﬁﬁ%tggyﬁg%fh@ﬂucﬁ%ﬁﬁlfé%ﬁj ??%?ﬁq&ftggeé?i*él}ég
126 t hr odfgh e caridiand t 0)SEQ I D NO 27, (b) a DNA conprising the
nucl eoti de sequey)

NG 30, or (o) (onk DameaHgrEgt i e hlei2br teckihaics Harturartites.
153 thr ofth > umieor4f hpeeoSHQY NGEBSEID (M9) The aredtor of (47)
DNA compr 51 ng {he. ALl botr e - Sebers T Eas e P teice dgrpetighotaess
accor di n@% F-BEEID NG 2Toxding BNSRDMARN iNO n22 he nucl eoti de sequence
fromnucleotidegss) The vector of (47) comprising a DNA according to the
following (a) and (b):
i5 (a) a DNA comprising the nucleotide sequence from nucleotides
151 through 441 according to SEQ ID NO: 31, and
(b) a DNA comprising the nucleotide sequence from nuclectides
88 through 375 according to SEQ ID NO: 33.
(55) The vector of (47} comprising a DNA according to the
20 following (a) and (b):
(@) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 according to SEQ ID NO: 31, and
(b) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33.
25 ' (56) The vector of (47) comprising a DNA according to the
fellowing (a) and (b):
{a) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35, and
(b) a DNA comprising the nucleotide sequence from nucleotides
30 393 through 380 according to SEQ ID NO: 37.
(37) The vector of (47) comprising a DNA according to the
following (a) and (b):
(a} a DNA comprising the nucleotide sequence from nucleotides
96 through 1508 according to SEQ ID NO: 35, and
35 (b) a DNA comprising the nucleotide sequence from nucleotides
33 through 743 according to SEQ ID NO: 37.




94 through 1506 according to SEQ ID NO. 31, or (c) a DNA conprisi@ad @0elll
nucleotidg qﬁg%ﬁqce fromnucl eotides 20 96 through 1508 according to SEQ ID
NO. 35. ( 8) he vector of (47) conprising a DNA accordi ngPEDIBHPMHGE  t he
following (a) through (c) : (a) a DNA conprising the nucl eotide sequence
from nucl eotides 105 through 386 accordigng to SEQ ID NO 29, 25 (b) a DNA
conprising the nucl eotide sequence from nucl eotides 88 through 375
according to SEQID NGO .33, or, (¢) a DNA conprising the nucl eotide sequence
from nucl eoti d&23) 9@ BROSEG LG 8r BRARN 1B} I N@ntdhods E Fheg weet or
of (47) ebBnpB)stngoaghNA4ag¢cording to any of 30 the follow ng (a) through
(c) (a) a DNA §€$Eri I ng gﬂe nucl eoti de sequence from nucl eotides 39
t hrough 749 ac i Ng*& 68 5EQT PN whereip) saibnaledmm fusrd ddid obth Eoédde
sequenceb{r oas | otk des d&8it8ro¥dRn’38m dj S .33, or.35
(c) ; Di}»ll& corrpjrm?%i ng the nuc] eoéi de sequenggﬁggolﬁn %%F%ofﬁgdégom%l%%r%ﬁbﬂ
743 dccot'd'Af ‘E‘%“%‘E%’%lm@t% Y. RuEmysma \ge1d1 A8 798t dPETLHPE hadn35. 19
(52) The vect or6®f (4 Bereay ksl i 8c64 40 ,k0,108 plOLLON RO L8] and
F P ot gt Sa5hng

(b): (a) conprising the nucleotide sequence from nuc
t hr ough %%‘%@e# PEEH BB NB) 9F, 2arRIC 50T [omP NS reeh weriids DNG . t AeDNA

nucl eot i desseipedas: s@mMmysh eot i dages cHH5 cb%@igﬁnésgaglﬁﬁ%\ﬁ}?{) %t%hIéBtﬁEﬁI%% g

NO  29. :{153% Thedve%r of 647) C rising a DNA accordi

(a) and THYCTERTA LB cHIpFdlsiahfl t ) Mkl dEcdors equiends lngohrhhcb Eosa s
10 69 t hpwagh 1481 according to SEQ ID NGO 27, and (b) a DNA conprising the
nucl eoti de sequence %l{ugm nutél.eot i des 39 through .749 according to SEQ ID

NO 29. (5.4) e FHBPRGPILET)2 ReApvicdirdg ke Dienicids of aPansidrethereof
fol I ow ngf(a)mandcibhal antibody which binds to human AILIM; or
(b) aDNAencodingalightchainpolypeptiwaoraportionthereof
of a monoclonal antibody which binds to human AILIM.
15 {(61) The genetic recombinant host of (60), wherein said
' monoclpnal antibody is a human monoclonal antibody.
(62) Thegeneticrecombinanthostof(60)or(61),whereinsaid
host is a mammalian cell.
{63) The genetic recombinant host of (60) or (61), wherein said
20 host is a mammalian fertilized eqgqg.
(64) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain polypeptide is one of the heavy chain
polypeptides selected from the group consisting of the following (a)
through (c):
25 (a) aheavychainpolypeptide comprising the amino acid sequence
from amino acids 20 through 117 according to SEQ ID NO: 28,
(b) aheavychainpolypeptide comprisingthe amino acid sequence
from amino acids 20 through 116 according to SEQ ID NO: 32, and
{c) aheavychainpolypeptide comprisingthe amino acid sequence
30 from amino acids 20 through 116 according to SEQ ID NO: 36.
(65) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain polypeptide is one of the heavy chain
polypeptide selected from the group consisting of the following (a}
through (c):
35 (a) aheavychainpolypeptide comprisingthe amino acidsequence
from amino acids 20 through 470 according to SEQ ID NO: 28,




15 (a) a DNA conprising the nucl eoti de sequence from nucl eoti des 2]9501[:T 2004

t hrough 4 ing to SEQ ID NO 31, and (b) a DNA conprisin

nucl eot i d?%gggﬁgge from nucl eotides 88 through 375 accorﬂﬂ@"ﬁﬂ”‘S‘EQ | D NO
33. (55) The vector of (47) conprising a DNA according to the 20 follow ng
(a) and (b) : . (a) a DNA conprising thesnpucl eoti de sequence from

nucl eotides 94 through 1506 according to SEQ ID NO 31, and (b) a DNA
conprising the cI e(r)qél e encg from nucl eoti des 28 through 738
according to S IDa aVQ’BC B6YPFRELGE COBPTHF 1P Thecahiprd emn@saqtmm:e
accor di ngf#am tdeind oéémm(aﬁ::&m@Mb)o atddrai YA GOSmE | 6

nucl eot i de sequ(e ce from nucl eoti 153 throuJQh 443 sz;%)(?:ordl ng P%SE@“FD

NO 35, and (b)'H DRASCYHFS %‘?IHBOEHEEHGéﬁ@@tom@él%lm@ﬂ'ﬁ@eaﬂfJﬂmTaMSeqbedee
30 93 t hritigh ﬁm@m&&ﬂmt@h%lhmw aé&srcﬁ?géf g&‘e%%'ﬁcié’ (9f
corrprhsmgaDl\t%@ d|n to the fO”OWIanﬁ (

conpri’sing the red% BRELENERC PR e NS QésangmnmmﬁjglﬁDlSﬁBrough
accordi ng(83 SERelr@iNCsa 38, 1 ek 3malil) pa1Phep ris!

sequence frl;)m n :I ot i Zs 33_throu lh 43 accg?!cs}lpnisS OQQS%%EL}%JEI@%%%QE%)H
2004 WORS PRI ‘%Cf/efiﬁﬁ*ﬁéhééemz ® SHyOYP &é’lnl-?’lﬁftéélgc‘i’ﬁdﬂ%ﬁ ferrdewipgoéabnal

anti body wfrangh o) : of (3) through (42) . (59) The cell of (58) , wherein

said cell is a f sed ceII qgéal ne am ng B cell, derived froma manmal
capabl e of pro REFVY ShHuRR YHBHB?: BRAMPEAFLBEFpe MHI Nyl daedeente

deri ¥@d fifwom aammmmécz.c(:ﬁO% Ptlgﬂd‘il@@hcuecé)ﬁ@cbf@ﬂﬁg hestsid ansf @ mesh by
a.vector conprising said DNA,

transferring escri hed, be

a DNA descri be 4, © q?zbﬁn BP §p985§‘%% cEB‘RﬁFF%PﬂWé‘i“ﬂ-Wl F CHRERCONAS

descri bed e oammn (aqlcamrax bhosugh VETE OsceOrRiASI £@ ot hivfnsaish, 10, PNAs:

(a) a DNA encodhﬂg aﬂ¥§¥9hﬁgf%BOEOEZB%EEE%%mggl51g8%%g2%fg§£§§gsequence
from amino acids 21 through 116 according to SEQ ID NO: 38B.

15 (67) The genetic recombinant host of any one of (60) through
(63) , wherein said light chain polypeptide is one of the light chain
polypeptide selected from the group consisting of the following (a)
through (c):

(a) alightchainpolypeptide comprising the amino acid sequence

20 from amino acids 23 through 236 according to SEQ ID NO: 30,

(b) alightchainpolypeptide comprisingtheaminoacidsequence
from amino acids 21 through 236 according to SEQ ID NO: 34, and
{c) alightchainpolypeptidecomprisingtheaminoacidsequencefrom
amino acids 21 through 236 according to SEQ ID NO: 38. (68)

25 The genetic recombinant host of any one of (60) through (635, wherein
said heavy chaJ:.n and light chain polypeptides are those defined below
in {a) and (b), respectively:

(a} aheavychainpolypeptide comprisingthe amino acidsequence
from amino acids 20 through 117 according to SEQ ID NO: 28, and

30 {b) alightchainpolypeptide comprisingthe amino acid sequence
from amino acids 23 through 116 according to SEQ ID NO: 30.

(69) The genetic recombinant host of any one of {60) through
(63) , wherein said heavy chain and light chain polypeptides are those
defined below in (a) and (b), respectively:

35 (a) aheavychainpolypeptide comprisingthe aminoacidsegquence
from amino acids 20 through 470 according to SEQ ID NO: 28, and




of a nonocl onal anti body which binds to human AILIM or (b) a DNA7 ¢ g a
| i ght ch%@r{ﬁ peptlde or a portion thereof of a nonocl onal anti body I ch
bi nds to fRLIm 15 (61) The genetic 'recombi nant hosRCBIPULBEBS wherei n
said nonoclonal antibody is a human nonocl onal antibody. (62) The genetic
recombi nant host of (60) or (61) , whereibn said host is a mammalian cell.
(63) The genetic reconbi nant host of (60) or (61) , wherein said 20 host is
a manmmal ian fertjlized egg. (64) The genetic reconbi nant host of any one of
(60) through (8B) a%«h%h*éphaéﬁmlwé@aﬁl@wqmm%pp@tha@mmmmeqmmwvy
chain p@kbﬁﬁeﬁﬁnhﬁgsa%@H%CEZthB&%EE‘g%h%BW %regq»a&% n%agj %61% ol{pw ng (a)
e

through (c): 25_(a) a heavy chain pol ypepti r| sin e am no acid

sequence fromlaf ndhgidgsierd o resoghirantabest dhg o BEQID (AN P8roddh a |
heavy chagh) polydepid de i 6onPs ¥ d?ﬁltnhQn@rﬂlrb%tagh? ?%ﬂﬁ&g%ticaoénﬁ%m% acids

20 through 116 according to_ S

pol ypept FEELREAPPEIPHY 1End 2dnPRe d&)d espesddved®¥:from am no acids 20

t hrough 116 ac¢gf difige gg@ b [,eCO t host of
any one of (60? {hr &W% ) !Bd\igepr%?ﬁd%al %eav a%%lnpgﬁ%%e&pc{]gg HFC%ne
of the h&&AP} emarA aﬁériﬁp Bt ft5‘§0§é!lheétlédaflﬂ@mdtlw§ gcroo@;m:omm| & ofartche

foll owng (2) i auglighebnaidbdad deRuatharn soboealide, %n(get he

am no aci d sequence fromam no acid accor

28, 290Cf§9@4aW91P8?§812ﬁ°C‘FF$P@F/h04G§5aEFO(II§1)lDS Hea\BEQ e rNonIEy‘bept i de

comu si ng t he (am Nor@cicdrsAqUenre £ r 7
accor di nqé%o SEQm | D NO 9%2 and ng)onﬁlﬁggsghgﬁ%ﬁﬁfp %%&){l Qggfrp%lrs?lﬁ ht he
[

ami no acil§3edtRikein Frdfh BeR VY CAdidsand Liktdughainmakyrept ides 6 IEQIGEF NO

36. 5 (6BkrIihedoenelss iﬁcoarbl saat ébpstrgépaema@ of (60) through (63) ,
wherein said lh%gt chai n peptide 1s one of the Ilght chain pol ypeptide

sel ected from g?%ﬁ%"%&ﬁ%l‘é‘ﬁ%]@@ﬁpttlﬁ]@ FRB YT g thy amd gejuence
from aminc acids 20 through 470 according to SEQ ID NO: 32, and

15 {(b) alightchainpolypeptide comprisingthe aminoacidsequence
from amino acids 21 through 236 according to SEQ ID NO: 34.
(72) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain and light chain polypeptides are those
defined below in (a) and (b), respectively:
20 (a) aheavychainpolypeptide comprisingthe aminoacidsequence
from amino acids 20 through 116 according to SEQ ID NO: 36, and
(b) alightchainpolypeptide comprisingthe aminoacidsequence
from amino acids 21 through 116 according to SEQ ID NO: 38.
(73) The genetic recombinant host of any one of (60) through
25 (63) , wherein said heavy chain and light chain polypeptides are those
defined below_in (a) and (b), respectively:
(a) aheavychainpolypeptide comprisingthe amino acidsequence
from amino acids 20 through 470 according to SEQ ID NO: 36, and
(b} alightchainpolypeptide comprisingthe aminoacidsequence
30 from amino acids 21 through 236 according to SEQ ID NO: 38.
(74) The genetic recombinant host of any one of (60) through
(63) , wherein the DNA encoding said heavy chain polypeptide is a DNA
defined in any of following {a) through (é):
(a) a DNA comprising the nucleotide sequence from nucleotides
35 126 through 419 according to SEQ ID NO: 27,

(b) a DNA comprising the nucleotide sequence from nucleotides




'(a) a heavy chain pol ypeptide conprising the ami no acid sequence %q]rl;
am no aci ? 12 erough 116 according to SEQ ID NO 30, (b)_a heavgl zl

pol ypeptide C rrprl sing the am no acid sequence from am no PGEIRY/ 3835t hr ough
116 according to SEQ ID NO 34, and (c) a heavy chai n pol ypeptide
conprising the am no acid sequence from=zam no acids 21 through 116
according to SEQ ID NO 38. 15 (67) The genetic reconbi nant host of any one

of (60) t 3) wher ei n. sai ht chal n pol ypeptide is one of the

| i ght challn“:’;l u%%ﬁovlégbqi’l&easceq Jélgf‘?‘brﬁfg% s#%ting of the follow ng

(a) through (dx): 4 a:)NPabbgbtr ighagncipe |n)b|@<i@bltdae0§£f@ﬁé§té‘§f ﬂ&ﬂﬁné‘ﬂé‘@tﬁgég

-sequence ]h%]O f.rom aC| ds 23 throu 236 according to SE (b)
C L\gg’e

a light trbr(ﬂ é G P 1R df AP ad 3 sequence  from ani no
acids 21 thr ougﬁszsameogmdwgct@c&lﬁiaﬂrﬁd\&ono& ofNsny ($ne &4 i(gh}Y Eﬂﬂte% )
ug

pol ypept i rising_th m_no seguence from, am no acids

236 agcor@ SERY B EN% §he gé?gzﬁa’f‘ﬁgle@éﬁ(eFPélPeE%MP%ﬁ%d%dﬁ aogpNany
one of (Gzl})firturdmgh arbB)af Wl Biwingajd) haamsughaidy and |ight chain

pol ypepti des are tho%gygefi ned bel o espectivel

in (a) and (b), (a) a
heavy chain polpept EBRpFi-StRY %ee WGIRETACE S S ﬁ%érqﬂ‘rBWFﬁ‘h?'ﬁbd%%i ds
20 t hrougs® Jﬂh?rcargl-orlmaﬂg darSHQAP NOSEB, 1mamb: 307 (b) a light chain
pol ypepti de co r| Si t he am.ngo _acjd sequence from am no acids 23 through
116 according t' % ﬁ@“p§6s'l(’€9§hﬁ' ERELFE $RTVPBFRIHOMBYELBP LRSS one

ofI (80) t _t%ﬁ ougmug(rﬁa)sqs md : cﬁcfjnxﬁ@.:tb rmym:hmm Fnd dnght cthau nI -

pol ypeptides arg, efined.bel ow in respective a) a
heavy chain poI&/Bepg%ﬁqe ESRBFtEhY ﬁf‘% nélr?i té’(gl dé%%‘d‘ﬁ’éﬁ% r%%ﬁ?i‘ﬁ’?ﬁb dagi ds
20 t hr oudhe 4A0rantorldi0Ry dacGHQR i NO SEB, Immb 2R 0CT 2004 WO 01/ 87981

PCT/ JPO / 04035 b o] risi aci d
sequence froméé)go%ggl %iélg%g ‘?hreocucbr%li%’%legi‘(?g%di)gng?% OI%?R@“ g}]@ro‘(“? )
The genet [&3) ewbrteAanthédBiA encadingnsadd (&Mt chadughol {Heptidevtier ai pngai d
ooV es N Bk L0 Un P 6E T OPINPERE ' (5 Aol diPSfe P Ao ned belowin (&)

and (b), respectivel
{a}) a DNA comprising the nucleotide sequence from nucleotides

105 through 386 according to SEQ ID NO: 29,
(b) a DNA comprising the nucleotide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33, and
20 {c) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.
{77) The genetic recombinant host of any one of (60) through
(63) , wherein the DNA encoding said light chain polypeptide is a DNA
as defined in any of following (a) through (c):
25 (2) & DNA comprising the nucleotide sequence from nﬁcleotides
39 through 749 according to SEQ ID NO: 29,
(b) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33, and
(c) a DNA comprising the nucleotide sequence from nucleotides
30 33 through 743 according to SEQ ID NO: 37.
(78) The genetic recombinant host of any one of (60) through
(63) , wherein the DNA encoding said heavy chain polypeptide is a DNA
describedbelowin (a), andtheDNAencodingsaidlight chainpolypeptide
is a DNA as described below in (b):
35 (2) a DNA comprising the nucleotide sequence from nucleotides
126 through 419 according to SEQ ID NO: 27, and




(a) a heavy chain polypeptide conprising the amno acid sequencg (fiTdfdiam no
acids 20 %Qrg}g% 116 according to SEQ ID NO 32, and (b) ali 1(j:;ht chain

pol ypepti lisi ng the am no acid sequence from am noP@EIRY/OPBSt hr ough
116 according to SEQ ID NO 34. 10 (71) The genetic reconbi nant host of any
one of (60) through (63) , wherein sai dseavy chain and |[ight chain

pol ypeptides are those defined belowin (a) and (b) , respectively: (a) a
heavy chai n pol ypeptide conprising the am no acid sequence from am no acids
20 t hrough 47D“§£ccﬂ' GNAGCPBPBERL 1D TS ngglegﬁadelgergwngeﬁxgm nehdentides

pol ypept Ld6 eh#phghi RG st E%c@fdl%g’;l%cd FRAUBNGR) . fapm am no aci ds 21 through
236 according Lg) SE ID NO 34 The genetic reconbi nant host of any one,

of (60) throug he ggpnstel Chr% Bﬁél‘tnoﬁn@nrlm athdi6A) through
| tigd m | 2
pol ypept i{dgs, axﬁl@ei@ﬂﬁethéierﬁtlmeéh&%%'ﬁﬁ@)h Cl(cgl)al %g%tpf":\iﬁ Yis g%ga)

a he Bpgla ol ept | de conprisin he am no seq rom am
aci d r Eg 8 dabedrHi Ag t(a1SE@nFlDtN@ D¥8, earediny) saibi hghthahain

pol ypept pdeypeppiisi Ba the MNA AR RROURNGS, ffopanino acids 21 through
116 according o SEQ ID NO 38., (73). The genetlc reconbi nant host of any one

of (60) through?) 2 P§§)C°mRﬁéFéPﬁ @%ﬁ BuRéaeyidhas pTuance ifpam phalactides

pol ypept deshasaghhoagl deidogied et sigd) 1InENdh L P)and espectivel y: (a) a
heavy chain polégept i de conprising the anmino acid sequence from anino acids
20 through 470'Bkcct BNAgCPBPSER) PD TS nY6leandde(pyTaenegfirahainleotides

pol yijept Bdetaosnghsizag Ta&%c,&ralrg@ as GEReauengs 2P fromam no acids 21
t hrough 236 ac;g[ﬁdl ng to ID NO. 38 (7423%1: enetic reconbi nant host of
orihfh efl

any one of (60 oMW PRI HeAVythhaugh

pol ypept i(88) i, swise Bbifn dﬂélmﬂ éxﬁb@d‘i{n@fsafﬂi I Rg @id HayPntGhe @) tRe DNA
conpri si g tge nuc% %obdg sequer] ? from nucl eotldes 357126 through 4 5

accor di ng fooeger +be ¥ ap) (3’ pNAREoRBRI SNAgeRRedAnE) éétliddélglé’qu@h@én
from nucbedypdpsided i@CEROPKA \HR Xl B b AGK HRP1(194035 23 151 through 441

according to S I D c) .a DNA_compr.i si ng the nucl eoti de sequence
f ro%%uc?eot i dgq WA comprlslgg)the nucleor‘g:{de seguence from nucleotides

151 through 441 according to SEQ ID NO: 31, and
(b) a DNA comprising the nucleotide sequence from nucleotides
88 through 375 V SEQ ID NO: 33.
(8l) The genetic recombinant host of any one of (60) through
20 (63) , wherein the DNA encoding said heavy chain polypeptide is the
DNA described below in (a), and the DNA enceding said light chain
polypeptide is the DNA described below in (b):
(a) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 according to SEQ ID NO: 31, and _
25 : (b) 2 DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33,
(82) The genetic recombinant host of any one of (60) through
{63), wherein the DNA encoding said heavy chain polypeptide is the
DNA described below in (a), and the DNA encoding said light chain
30 polypeptide is the DNA described below in (b):
(a) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35, and
(b} a DNA comprising the nucleotide sequence f-rom nucleotides
93 through 380 according to SEQ ID NO: 37.
35 {83) The genetic recombinant host of any one of (60) through
(63) , wherein the DNA encoding said heavy chain polypeptide is the




host of a 9:91f (60) through 5 (63) , wherein the DNA encodi |
heavy chai'n poiypeptide is a DNA defined in any of foll owGYXUOM3RAr ough
(c): (a) a DNA conprising the nucl eoti de sequence from nucl eoti des 69

t hrough 1481 according to SEQ ID NO 27,24b) a DNA conprising the nucl eotide

sequence from nucl eotides 10 94 through 1506 according to SEQ ID NO 31,

153 through 443 according to SEQ ID NO 35. (75) The genetic reczg‘ci[g;} |
A

and (c) compri sj ng .t he .nucl eoti de sequence from nucl eotides 96
t hr ough aeég%?i&%dg b[%&oé’E@nI BN 288, thegDN,engeddnpc spadokbhanchabst

of any o lofpeii)dd hrougte [E8)desMigiei hdihgy DN gocoding said |ight chain
pol ypeptide is .a,DNA éﬁ]Pg defined in any of following (a) through (c): (a) a
DNA conpri si ng ‘Phe AR SPT“BE1§éﬂ@ewc?e%flf:&ﬁpﬁ&@lee%?%%@e fomm reolight B86s
accordi n@& a:hSeQdhD INO 8 2&:cdd)irdy BNA sEDID iy $he el eoti de sequence
from gucl eotid«ﬁj 88L}§§}£ou%h 375 according to, SEQ ID NO 33, and 20 (c) a
DNA conpri si ng The GEMRE 1§ &BH MR PRFIRPIdECedRHERRCS FF oMhRwEko BBde s

accor di nx cSEQJID ™A Rcoxfdihg Te grNEty ayg ecobi nant host of any one of

60) through , erein the encqdi n aid |ight chain pol ypeptide
Lok DA 5s ddPher TR ROROELPR SRS LERAY A GUBRELeTT BTeaF ol BRieed

conpri si iy ahemurieotcdabiaghencssf (pRLREELA BSA1RP thr 848 whd%e said
accordi ng 49 gg%l%rNEO 29 %a co “P? g% t)he nucl eoti de sequence
from nucl eoti dés hrbtd 8 c%%i‘-“;% &) | BrReRIB3(6 Hng ofcy £ ;2 mnA
conpiPsi et ke Nl Jeattimaicgeqieice from nucl eotides 30 33 through 743
according to SI.—‘(g LD N%n ?%.#78 The genetic reconbi nant host of any one of
roug , n | ' y e
60) through (63 AT DR bnEBIPRG 1S4r8 hERBT EHER BBRyoptan
i s a DNAardddmdybed el owri h2) a)and anphiheaddd tareadiyngcsabtablghta £hod P,
pol ypeptide igg3DNA,as | bed. bel ow i n %b)&:. 35 éa%%a. DNA copprising the
nuci eoti de se 3en():e f%orﬁl?]%%ﬁée%ﬁ%lecsael 158™PRAEGITgAT 4 18°RELT Hihg BR6 dEt9dD
NO 27, a@miRcrien@lCanz0d4dy\Wor 04 /3438 brPEReHedl 0403y one of (3) to (42) ,

15 and a pharmaceutically acceptable carrier.

(B7) A pharmaceutical composition comprising a human
monoclonalantibodycraportionthereofof(84),andapharmaceutically
acceptable carrier.

(88) The pharmaceutical composition of any one of (85) through

20 (87),whereinsaidpharmaceuticalcompositionisusedtoinhibitsignal
transduction into the cell mediated by AILIM,

(89) The pharmaceutical composition of any one of (85) through
(87), wherein said pharmaceutical composition is used to prevent

. proliferation of AILIM-expressing cells.

25 (90) The pharmaceutical composition of any one of (85) through
(87), wherein_said Pharmaceutical composition is used to prevent
preduction of a cytokine from AILIM-expressing cells.

(91) The pharmaceutical composition of any one of (85) through
(87} , wherein said pharmaceutical composition is used to induce signal

30 transduction inteo a cell mediated by AILIM.

{32) The pharmaceutical composition of any one of {85) through
(87) , wherein said pharmaceutical composition is used to induce
proliferation of AILIM-expressing cells.

(93) The pharmaceutical composition of any one of (85} through

35 (87), wherein said pharmaceutical composition is used to induce

production of a cytokine from AILIM-~expressing cells.



24 (b) a DNA conprising the nucl eotide sequence from nucl eoti des 2004

t hr ough 388 according to SEQ ID NO 29. (79) The genetic reconbinant host of
any one ofOC88%#{ hrough (63), wherein the DNA encodi ng saRGI/FROAMAGhai n

pol ypeptide is the 5 DNA described belowin (a) , and the DNA encoding said
l'ight chain polypeptide is the DNA deseki bed below in (b): (a) a DNA
conprising the nucl eotide sequence fromnucl eotides 69 through 1481
according to SEQ ID NGO 27, and ggb) a DNA conprising the nucl eotide sequence
from nucl eot i ) 10D PPREBAGRU7AJad cerrit hit  on SEGAPDONE 0248 5§ 8¢ r Jilgh
genetic ovbi; AL 1 ROSl, jof e af; L60) . (63), rein fhe DNA
encodi ng(gsag)j d heavy chaitan(apoﬁ%ept |clllggllésaqt h%zjﬂgﬁligg%agér ?%eb‘\é’%g (?vc\’/ ilnnc?%cf?
and t he PNARSELHRERELAL | iyifoterdicd typor yaenst d@ TIldM-eepbRAsdescridEls,

bel ow | ledd)er LEnkighe @ 1GQRRN LS cl oty S ¢ from

nucl eot i des/) 151 thr oua%4ggg§pg?dlagab?§S%EQOI%%%&@%?‘%%%%%‘&QQ aceﬂl\lw?' .
conpri si ng t hel3icleRiyENeeeherl feurportttoni fles pBSventingh 37 MIGEQ | D
NO. 33. ¢S8roph18&ha! be JLGRANMDY e ; hrough 20
(63), whergi n;it ge DNA encCE)di ng sg?_géh%g\%r%hi%%}ﬁgo@ﬁgét% ggkﬁéabﬁs%wg
descri be¥P BV La)modwniathed pNaredcbirngdyaitdohi nedizted by POLyMepindle

is the DNAKieseIdbee: Bel oy hBctBrania) L£onpri sing the nucl eoti de
sequence from nucl eot i desW 94Ct Er gugh clz 5 laccordi ng to SEQ ID NO 31, and

25 (b) a DNA cGfdri $hfg RErmaRSWtdade sempemdsitnommudd et i dbsre2sd ttirough

738 18ccosih st @ SEQ ADpNS:e33- s(1B3rahRe genetic recombi nant host of any one
of (60) through_(63), wherein the DNA encodi ng said heavy chain pol ypeptide

) : odi
is the DNA deSchi BBE R Gan tiorl epmpenbtDNA ofntHel nghene in theipr atwim

30 pol ypsaps€iends ibesPNA-degckri-bgd+hel g\goil%r -C()'_ﬁatﬁ)hs:'

@@ JNA conprising the
nucl eoti de se u)ence fromnucleotides 1 J'443 ggé’or ding to SEQ ID
NG 35, and (

2O\ ELHPRY sFRECR neinde| &t AdéIMeguenc@ortdANNbREELIides
93 through 38%jacsopdiligpdpr i ddad¥ds 3y BRe( §3b1ENG0eRebberE6ROTY napt
host, (of any, o0 P11 {200 L1549 arrim,
¢c) a fusion polypepﬁide comprising the whole or a portion of
an extracellular region of AILIM, and the whole or a portion of a
constant region of immunoglobulin heavy chain; and
d) a polypeptide which binds to AILIM.
20 (98) The pharmaceutical composition of (97), wherein said
antibody that binds to AILIM is the human antibody of (1) or (2).
(92) The pharmaceutical composition of (97), wherein said
antibody that binds to AILIM is the human monoclonal antibody of any
one of (3) through (42).
25 (100) The pharmaceutical composition of (97}, wherein said
antibody against AILIM is the human monoclonal antibody of (84).
(101) The pharmaceutical composition of ({95), wherein the
substance is a non-protein substance.
{102) The pharmaceutical composition of (101), wherein the
30 non-protein substance is DNA, RNA, or a chemically synthesized
compound. ,
(103) A method for identifying substances that bind to AILIM
or AILIM ligand comprising the following processes:
(a) Preparing an insoluble carrier on which the entire
35 extracellular region of RILIM or a portion thereof is immobilized;

(b) preparingapolypeptide comprising the whole extracellular



(63), wherein the DNA encodi ng said heavy chain polypeptide is tpgg?@hmﬂ
01/ 87981 ﬁ? 5 2 9 OCT 2004 PCT/JPO 1/04035 DNA described bel ow in (a), d
the DNA eNCOMHEBSaid 1ight chain polypeptide is the DNA BEERIBEESbel ow i n
(b): (a) a DNA conprising the nucl eoti de sequence from nucl eoti des 96
t hrough 1508 according to SEQ ID NO 35,,-and (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 33 through 743 according to SEQ | D NO

37. (84) A human_npnocl onal antibody or a portion thereof produced by a
genetic FESOABI AR T hEt L YGAR icdded BREFLEM NEheFROE dedeliedr withia lapsting a

fertilizedteadgk10f-hanry o Gf @Q@cggl@m@; , or of any 10 one of (64)
t hrough (83). (85) A pharmaceutical conposition conprising the human

antibody of (1)Cor FSRCERANTa thRalmECdUbILEaldar TaETe pita iy oo (adr witB6)ha

phar macegbil §al pEaMROSIH IHHd EFPr(x3i;ng the human nonocl onal antibody or a
portion thereof of any one of &é) to (42), 15 and a pharnaceutically
acceptabl e cardfér. ¥B¥Ftingnhinpacireledtlecorpssierowicarmetsing (a) huneme

nmonocl onglo 1§Bkikads 8'.‘!:‘8 r_?_%éEEObe hen@ofa i étﬁﬂtan&nqoaeggﬁrg%gytiﬁa%%)

acceptable carrier. (8 e pharmaceutical conposition of any one ©
t hrough 2F®LEAFY, Of&ISn sai d pharnaceutical conposition isusedto inhibit

signal transdyeyi ofet8tpihferelsh gradi ahedeby Akdn Maiﬁsg%’gﬁ.‘%}% material

phar maceuti cal. conposjtion Qf any one of (85) through . reln said
phar nacefEREEA PEGTO SN EICOR RIS N IR G hE B PERCES Spid)l i 2ud BhEerigorl emitted

Al LI M ex Fresns 2ig tebé 3ingdmat80) a The ithaneecaythée ébmﬁ@gl??;?bﬁhegdq_fn g of
(85) throgﬂh P 87), wherein sajd pharnaceutical conposition is used to
ad

prevent | _ ip(?r‘Ftd'_fV%iLYc;yta(ﬂQ ne from Al LI Mexpressing cells. (91) The
phar maceuti cal (€9nPesinpbhoDIngf tBAYmAOGRL 0hdé 86F LAERUGH siffdis eI Sidy sajd

phar maceuti cal conposition 1s used to induce signal 30 transduction into a
cel | medPACSs S5y (T M
(L04) A method for identifying substances that bind to AILIM
15 or AILIM ligand comprising the following processes:

{a) preparing an insoluble carrier on which the entire
extracellular region of AILIM ligand or a portion thereof is
immobilized;

(b) preparingapolypeptide comprisingthewhole extracellular

20 region of AILIM or a portion thereof labeled with a labeling material
that emit a detectable signal;

(c) reacting the insoluble carrier in process (a) with the
polypeptide in process (b);

(d) reacting the insoluble carrier of process (a), the

25 polypeptide of process (b) and said substance to each other in any
arbitrary orders;

(e) detecting the signal emitted from said labeling material
contained in the complexproduced in process (c), and the signal emitted
fromsaidlabelingmaterial contained inthe complexproduced inprocess

30 (d} , respectively; and

(f) comparing the magnitude of each of signals detected in
process (e).

(105) The method of (103} or (104), wherein said polypeptide
comprising the whole extracellular region of AILIMor a portion thereof

35 isafusionpolypeptide comprisinga polypeptide, comprising the whole

extracellular region of AILIM or a porticn therecf, and the whole
@



(92) The pharnaceutical conposition of any one of (85) through (8®0CT 200
wherein sg’ q) [%E rmaceuti cal conposition is -used to induce _Brol | feration of
Al LI M exp QM % cells. (93) The pharnaceutical conpositi ofCHIPEMNIBne of
(85) through 35 (87) , wherein said pharmaceutical conposition is used to

i nduce production of a cytokine from Ablgl M expressing cells. 2 9 OCT 2004
WO 01/87981 PCT/JP01/ 04035 26 (94) The pharmaceutical conposition of any one
of (85) through 87 wherein said pharmaceutical conposition is used to

i nduce ‘é‘ﬁ’t"?g% By- éf‘éi)%%‘&ié’dft 1EPRBPELPERLY NaBRRWEICHR N MreRrpPesting thétseot.

and/ or i mmune @ym@iY$H&aﬁhtﬁBapBPSt§0§W d¥'{h%ﬁ§Xp&ﬁ§§EQQ ggi&ﬁ§?2§§§3%+de

phar maceutical composition for preventing, freating, " or prop

del ayed ?mréfsi‘-’é‘ﬁ e Chahe ieitFg s é@t&@trammwfdgmm lageaindi ¢y aportion
modul at | fBe5egRals hr ANSHME boa)paRei aked Cal |
acce%tableecarrlé? (96) T?b Qﬁg?néceut?ﬁg fékﬁ os? gﬁgggggénqggn %?%?%
t he Erxstra?Cﬁrl&Péraﬁ Ee@seamk AI(LSI‘N) lm@n@m @epeutioal thereof,

conposi t QA t(hfe wibe conbesst @ebﬁ%nmpiﬁhﬁngﬁﬂgﬁﬁﬂfﬁg E%Rﬁs Cﬁ &4 fllgorn%{gg

group conS|st|ng of : @) an antibody which nds to por
t her eof ; th feﬁ pol ypepti de conprising the whole or a portion of an 15

extracel | ul ar KE@?F”‘?He'NéﬂHMd ®)F ﬁn@“%h@n?ﬂok{Pﬁfttﬁ¥b8ﬁﬂpw%§¢pg &ﬁ@igﬁgle

or a portio an extracellular region o and t
portion ®ft Aéﬁﬁgtéﬁtargﬁméﬁ B8E£LIM¥munogl obul i n heavy chain; and d) a

ol tide whicd I e a I 1] of
F97¥meah;re|neéalgplgﬁfﬁggﬁﬁufth %%gégﬁ%ogh (Pb§{ggﬁﬁgﬁﬁﬁna%ggﬂ?ﬁ@%%égg?

(1) or (93id é}MTﬁégBHQrﬁﬁcéuPP@éP &éfdYsildigandef (97), wherein said

tibody that b £ 9et LI ést g, of
e B M i ot by 0y g
b

sai d IRF P SéEFhe hGHﬁnpﬁﬁﬁ@ﬂtoﬁﬁl"ealﬂtH%dy of (84).
(101) The phar naceitt | Calanf@IPasddd HRutlan( Bdv T gbBtl Neabbit, mouse, rat,

15 Thamster, and guinea pig; preferred is human, rabbit, rat, hamster,

or mouse and particularly preferred is human, rat, hamster, or mouse,

The term “mammals other than humans” and “non-human mammals”
used herein, are synomic to each other, meaning all mammals other
than humans defined above.

20 The term “amino acids” used herein, means every amino acid
existing in nature, preferably those described according to the
alphabetical three letters system or single letter system as shown
below:

glycine (Gly/G), alanine (Ala/A), valine {(Val/V), leucin

25 (Leu/L), isoleucine (Ile/I), serine (Ser/S), threonine (Thr/T),
aspartic acid (Asp/D), glutamic acid (Glu/E), asparagine {(Asn/N),
glutamine (G1ln/Q), lysine (Lys/K), arginine (Arg/R) , cysteine {Cys/C},
methionine (Met/M), phenylalanine (Phe/F), tyrosine (Tyr/Y),
tryptophan (Trp/W), histidine (His/H), proline (Pro/P).

30 The term “AILIM” used herein is the abbreviation for Activation
Inducible Lymphocyte Immunomodulatory Molecule, indicating a
mammalian cell surface molecule having the structure and function
as already described in a previous report, more preferably a
human-derived AILIM in particular (for example, International

35 Immunology, Vol. 12, No. 1, p.51-55; GenBank AccessionNumber: BAAB2129
(human) , BAA82128 (rat), BAAB2127 (rat variant), and BAAB2126




substance is a non-protein substance. (102) The pharnaceutlcal com@gﬂﬁmmn
of (101), 1ﬁﬁﬁhﬂ the 30 non-protein substance is DNA, a chemcally
synt hesi z&d compound. (103) A method for identifying subs@%ﬁﬂ%&mﬁﬁat bi nd
to AILIM or AlLIMIigand conprising the follow ng processes: (a) preparing
an insoluble carrier-on which the entireg 35 extracellular region of AILIM
or a portion thereof is inmbilized; (b) preparing a polypeptide conprising
t he mhole trq el lular 290CT2004 WO 01/ 87981 PCT/ JP01/ 04035 27 regi on of

Al LIM Ilgan a portion thereof |abeled with a labeling material that

enit a detect ala]le:es:nglnabelyc)thrﬁaxmmltsIaaslorkséﬁéib_«‘&i@@'éxfs.' Béod L LeREs(R)
vmththePu%cilys%eepC{ le 1n 'F' 1(_ .(d) reactlngthelnsoluble carrier
of process (a H paﬁbﬁ%p %"'ﬁ‘ BBo o) (Hich)s allg - s st ahke29 0 ®ach
ot her |nIarl;errmthdnaaryPaltdﬁltS A{apnldatsahl ngothew@;taln@éo@mtt%émm@gd

| abel & erlal cont.ained . in _the co duced in process (c) and
the si gnaal ern%‘ﬁltatdlonfo nddnaks Fheasan rT‘;np Cﬁﬁcé‘ﬁl contained in the conpl ex

produced in pr 0ed3aM I iljandespect h\éelayn n@é‘e&i B)c@pmw@g:é H%l%ﬁ@ét*’rgfcﬂ)f
each of %_Ir% al s dsetwe ed H&Iﬁpro ess l (104) A nmethod for_ identifylng
subst anced’ That. 11 it Po SR T LRATOGY Moy koo A 1T nblGase f cﬂncbvﬁfng

pr ocessesce flegjrept epaus B@harﬁ?lRﬂPSﬂJ uGLeo car LEGOSO(flsle.\/’th.ilQ41 vhe .efdd ' Ro. 6763,
extracel | uIBazr T n % @'L‘%‘& Mggnd ,or ion thereof is_irmmobi i zed:;
(b) prepdritg apo yp%% 3 Fﬁénﬁhe ol e ¥Rt rigoePl- 43451369 b Bhi of
Al LIMor Ja pomunodoyiereds. tLalaelpdmfashms‘valmmongca&termﬂbl that, el ty&,

det ect ablge %gsaj ) ting the insoluble carrier in process (a) with
the pol yp’egjtl € |n3(6§r§0§%§ ‘(b); (d) reacting the insoluble carrier of

process (a) , Megeover, “AILIM' usedhereinalso includes a polypeptide having

substantially the same aminc acid sequence as that of AILIM of each

mammal described in the references, and particularly preferabl'y, that

15 of human AILIM. Furthermore, a human AILIM variant which is similar

to the rat AILIM variant already reported (GenBank Accession Number:
BAAB2i27) is also included in “AILIM* of this invention.

"AILIM ligand” used herein is also defined to have a similar
meaning as above.

20 Herein, “polypeptides having essentially identical amino acid
sequence” means variant polypeptides as described below.

That is, as long as these variant polypeptides have biological
properties essentially equivalent to the natural type AILIM
(particularly preferably the human-derived AILIM), they are

25 polipeptidesofthisinvention. . Like thoseha{ringaminoacidsequence
of the natural Eype AILIM, inwhich a plurality of amino acid residues,
preferably 1 to 10 aminc acid residues, most preferably 1 to 5 amino
acid residues are deleted and/or modified, and to which a plurality
of amino acid residues, preferably 1 to 10 aminb acid residues, most

30 preferably 1 to 5 amino acid residues are added.

Furthermore, they may be variant polypeptides having plurality
of these substitution, deletion, modification and addition of amino
acid residues in the molecule.

“AILIMligand” inthis invention is also defined tohave a similar

35 meaning as above.

AILIM {particularly human AILIM) and AILIM ligand (particularly




25 pol ypeptide of process (b) and said substance to each other in ?ﬁy
arbitrar)(worders; (e) detecting the signal emtted fromsaid | abel &CT 2004
mat eri al We8H¥4hed in the conpl ex produced in process (c)PCT/EAtOBE si gnal
emtted fromsaid |labeling material contained in the conpl ex produced in
process 30 (d), respectively; and (f) g@rrpari ng the magni tude of each of
signals detected in process (e). (105) The nethod of (103) or (104) ,
wherein sai d polypeptide conprising the whole extracellular region of AILIM
or a pomtymAR Méﬁ@o 1g3ud) drathisionvpot ypeptardbe qorapasedipya  poladeapticie,

I Si el i ' f. AlLLIM ol t th f, d
Che wihol S go08 SRl e oS Bhs  BER 0BG 1A roys Sp S aRTl kRO gesmosts
i munoglidbtil ik teehwi celaf ve bt sach@s tbami bel ey theEiea)e Thed methoduaf uek03)

or (104 r el sal | o] si.ng.the_whol e extracel | ul ar :
regi( on getM'Mﬁ%'aﬁ%go%y%§E%¢%ﬁdgtﬂgjraéo?wlg%%éc?ggf’fiﬁ’poI ypepti de ‘

conpPi sing a PpEPRISId tussepri deagti®nt herwhnkerekbnace! dnies Ja@sOR a0

Al LI M | irgangiife v P dd Ay ithe reof e e, cQnst ant regi.on of
i munogl obul i.n heavy chda)ﬁ:anltr{)b? t} 5&??%6}43 ﬁn\g}kgj‘o?q Lfif8 tegt MEd 16H "eny

one of (CHFHLEMGUgh"HareBook wieGsine tigaiRhqiinddviirgya (1oe) ;AladndVso1@n(108)
The met hod of miy, of £ ( r apgh . Wwherein _said AILIMIigand is
a human AILIMIi gg{}% T%‘ufe %l%:eé)ggﬁ# inven%%%@s’]c’alpg d“eug%aﬂ eﬁog-‘ﬁpﬂgpa‘ii?s hé&fei n
bel ow MBREHefINfichg 2eVE nor by esydthelécpr eddgonunlestriice. Hdrei-ai rerreaal
means huiBihgdHRE e (g8 | y o hanster, and qui nea pig;
preferred i S _hunxaln,"(?aggig%i ’d%;’i’agté’:&h%ﬁ?é’?gf: pog'%”tnr%%'g%g%%%sb%f;?iw&ﬁcg’r? Foml%

pr ef er r SR G IINAR, L EOduGRes 8 Brransiomby dee ditwe rttew itk meimEite ot Be £t kan
humans" @ meteRuByreRn TRATRI &1 4 o ¢; 4,0 f£ach ather,
neani ng al mrramra,l sggt her trfgen e#&%n%gg&géﬁgnééa‘ég%éégegowﬁ% H[%Sﬂm RN

aci ds" g el Fke neadgsetes yrakfaenasid, inserngchnniagumerhpdef miabl y

those destidefdaG66H GeRfol0 hiSnatch primer method, DNA segment synthesis
15 method, etc.

Synthetic oligonuclectide site-directed mutagenesis (gapped
duplex method) canbe, for example, performed as follows. The region
desired to be mutagenized is cloned into M13 phage vector having amber
mutation to prepare the single-stranded phage DNA. After RF I DNA

20 of M13 vector without amber mutation is linearized by restriction
enzyme treatment, DNA is mixed with the single-stranded phage DNA
mentioned above, denatured, and annealed thereby forming “gapped
duplex DNA.” A synthetic oligonucleotide into which mutations are
introduced is hybridized with the gapped duplex DNA and the

25 closed-circular double-stranded DNAs are prepared by the reactions
with DNA polymerase and DNA ligase. E. coli mutS cells, deficient
in mismatch repair activity, are transfected with this DNA., E. coli
cells without suppressor activity are infected with the grown phages,
and only phages without amber mutation are screened.

30 The method by which a point mutation is introduced with nitrite
utilizes, for example the Principle as mentioned below. If DNA is
treated with nitrite, bases 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 replaced

35 with “G:C” and “aA:T", respectively, because hypoxanthine, uracil,

and xanthine form a base._,_pair with cytosine, adenine, and thymine,
4



al phabetical three letters systemor single letter system as showE 9 i Y

glycine ( anine (Ala/A) , valine (Val/V) leucin
i sol euci ngl({{ %7/)@) serine (Ser/S) , threonine (Thr/T), asﬁ% HIRO4B5 g

(Asp/ D), glutamc acid (GQu/E), asparagine (Asn/N, glutamne (A@n/Q ,

| ysine (Lys/K) , arginine (Arg/R) , cysteine (Cys/C) , nethionine (Mt/ M,
phenyl al ani ne (Phe/F), tyrosine (Tyr/Y), tryptophan (Trp/W, histidine

(Hi s/ H, roI P). 30 _The teym"AlLIMused herein is the abbreviation
for Acti va‘?sfpo% v(rﬁull}’c'l EJ?’ 1S RPAOTSR £ S HmMATOm AGERBOLY « NoINE R <8 thandiechPiAg a

mamral i ant cejnersiy face tal ecidre hiaviing tHdie ﬂybiﬁﬁﬂ&%daﬁgtﬁu“%%gﬁege%ﬁelﬁx

al r eady ,rlbed | revious re ort nor e preferabl

AILIMin qtef’xﬁ%%%ﬁ] RS A ﬁﬁpﬁﬁﬁ%ﬁél 8yyraydpulapinglo.

1, p. 51 :‘Erstﬁaersamalwaﬁcaesynwm:elﬂumllaﬁﬁﬂﬁlle’&ldéwi@éﬁdlr%@@&g@a&éﬁééls

BAA82 ‘rat chg:\ al_?r;_tb%}g atr}clj AA82126 29 OCT 2004 WD 01/87981

PCT/ J 01/ &%5 ternatively, this AILIMis also referred to

as | COS (Unexammaddlmbw shRULImpangss: Patient lﬁemhaegwé)gbc(ﬂﬁmﬁ) o%*osatg

11- 29599, ﬂhfsﬁ ational, Patent Application ) 98/ 3821 and t hese
oHeTi n

abbr evi at} FESCE tr?epg’éﬁéc’ﬂnln?ﬁﬂsea PQAVE?R/F+@§§@&Pr&§é@grmepﬁrmhs a
cel | surfsmmentect etidigbovérief bassd MM LIMSahTh&0sSid ndgd &E&’e nol ecul e

Al LIM (I COS), deé referredto as, B7h B7RP-1, G50 or COS(Nature

Vol . 402, No. Sablyy e Porbiago IniCcatesvEirc PRET 298 Lubar Neegion

p. 1386- 1360, aﬂsﬂ@@-deﬂﬂn]ed lxanmo| mtl\AﬁLarll@fl,prléf&é%ﬂﬁé?hu%QQOAlﬁ?ym or
Bi ol . VoI %g? h% 333-336, 2000). Moreover, "AILIM used herein also
i ncl udes & pep?I? d% =7 Y substantially the same ami no acid sequence as

that of AlILIM d‘fAIédmhllgrmmﬁllndﬂ‘Slm iheent o hie dlefedenoesd tandved sisulaFrly
preferably ﬂﬁi Ol% human AILIM Furthernore, a human Al LI M variant which
Is siml ar he ratCATLI M variant al ready reported (GenBank Accession

Number: BAAB2TZPHrtisrdl of isac¢HudEHIMN(SrefdMbhf thy exithueriianar” Abglidd
l'i gapg" L@fﬂIﬂ?ﬂ%’ﬁﬂfpékE?oQ%‘e@%% Oc:ahn Veep?cefalarrne!:l according towell-known
methods in this technical field as described below or according to
their modified methods by genetic recombination technique or chemical
synthesis method, or by suitably cleaving AILIM (particularly
preferably a human AILIM) isolated by cell culture method using
20 proteolytic enzymes, etc.
“Portionof AILIM ligand” can be also prepared by similar methods
as described above.
“Human antibody” of this invention is a human antibody which
binds to the above-defined AILIM or a portion thereof {particularly
25 preferablyahuman-derivedAILIMora portion thereof} . Spec-ifically .
it means a human-derived polyclonal antibody (human pelyclonal
antibody, humanantiserum) or human-derivedmoncclonal antibody (human
monoclonal antibody). o
“Human monoclonal antibody” of this invention is a human
30 monoclonal antibody which binds to the above-defined AILIMor a portion
thereof (particularly preferably a human-derived AILIM or a portion
thereof) .
More specifically, all the regions comprising the variable and
constant regions of the heavy chain (H-chain), and the variable and
35 constant regions of the light chain (L-chain) consist of human

immunoglobulin derived from gene encoding said human immunoglobulin.




nmeani ng as above. 20 Herein, "polypeptides having essentially id?@@hﬁih
an1no aC|ﬂ, @gﬂﬁﬁnce means vari ant - pol ypepti des as descri bed bel @ﬁ

as lo é)é ese variant pol ypeptides have biol ogi cal PeFeid#)3ss
essentlally equi valent to the natural type AILIM (particularly preferably
the human-derived AILIM, they are 25 pojd peptides of this invention. Like
t hose having am no acid sequence of the natural type AILIM in which a
plurality of amno acid residues, preferably 1 to 10 am no acid residues,
most pr e%‘eF&BH‘ ist gxsmplildg eda v Mg fesharia el ehedaand/ chaindi fi ed, and
to which a pl upghbhmoRbcRohaL aftdysepittich HINEECRAPY1 Il Rodfl AL 10, 61 d

r esi dues, referably, 1 to 5 amno acid residues are

Fur t her mBF&: eFﬁE@Y W\%@‘Thﬁ?dﬁﬂ'?ﬁéﬁﬁfl@@ Ha%m@upm gm pwtlcuf thaesef

substi t uliis0B, hished e oRidbe B I 2oy 2Ry 2AGT D% ﬂeqﬁ%dues in
t he Iec le. "AILIMIligand" in _this inventionis a so ave®
siml 5%?8&&[‘1&5%@&15’0\%&) Aahq%quaﬁa)cmrarﬂ%ﬂ)hunan AI LI M and Al LI M

I|gand (particubes! Yoo 9i T 2094 WO QAé@Z&é&I Rizh dld&fslf %%%% 3&@8&*?@%“ M

ligand) in this. invention can be prepared by,
r econbi nAHE1PRERRE quel2BPPT opr Y 2E £PYS us i@ TRsTHe R sdviusset hods Lmdmhtslal

t echni calapbilekdbsughyas sC B Galbesy Nthesiss gI"e@“%d Gl dw 1 arH# dpv{“eft hod,

etc. or these pethods w th npdifications. uch substit tion,
i nsertion of aﬁ1ﬁﬁegﬁFH§dc§ﬁb°ﬁém38ﬁl@@e@uﬁé%dménﬁ@lQEalhénusbgﬁyn@fhoU1s

( Expes i manvahtiedi €5n8: humbPRhENENTona Hanabiook G HiG & 9 ”ﬁ%mgor a

(1992); and _so on %. Ex%nple of nmethods for producing mutant pol ypeptides as
ment i one® 308 SPETED tﬂ@?ﬁ&eglF&oﬁﬁ&l@5tP§@r§W?@tHPﬁé@té§) Lorpugag éh2ki s
(gapped dupl@iynethod) , point nu tagene s i s by which a point nutation is
I ntroduced at anﬂ&g1b treatnment with nitrite or sulfite the nethod by
whi ch a del eti 43P 15 EpRPEdTRR LN Ba TImaRgRecl anal i ibady, which

casset t e bimidagenehumanl INTRAEM SCAME I RINGG (H03S od NERPOr ati on net hod,

m sr‘% ch pri ne(‘thIEgQ Igéng)l\!f\or?ggnaer[%lbs dg} h%%l 1s:.h15151nn§é1?€fon er.:[acn be prepared
by immunizing following transgenic non~human mammals producing human
antibody with any of the immunogens (antigens) described below.

(a) a natural cell or artificially established cell line
expressing aforementioned AILIM (particularly preferably a

20  human-derived AILIM) on the cell surface:

{(b) a genetic recombinant cell prepared using genetic
recombination techniques so as to express above-defined AILIM
{(particularly preferably a human-derived AILIM) on the cell surface:

(c) acell lysateocbtainedbysolubilizingcells aforementioned

25 in (a) or (b), or a polypeptide fragment of AILIM (particularly
preferably a human-derived AILIM) purified from said cell lysate;

(d) a genetic recombinant cell prepared using genetic
recombination techniques so as to express a portion (particularly
preferably the extracellular region or any preferable peptide thereof)

30 ofabove-definedAILIM (particularlypreferablyahuman-derived AILIM)
a@s a soluble polypeptide;

(e} a culture supernatant obtained by culturing the genetic
recombinant cell aforementioned in (d) or an extracellular region
polypeptide (soluble AILIM) of AILIM (particularly preferably a

35 human-derived AILIM) purified from said culture supernatant; or

(f) a portion (particularly preferably the extracellular




Synthetic ol igonucleotide site-directed nutagenesis (gapped dupl ex getpd)

can be, f% %%ﬁ e, perforned as follows. The region desjred to be

mut ageni zed> P €5 '¢Foned i nto ML3 phage vector having anber Rat3¥418MFo

prepare the single-stranded phage DNA. After RF | DNA 20 of ML3 vector

W t hout anber nutation is |linearized by 3estriction enzyne treatnment, DNA

Is mxed with the single-stranded phage DNA nentioned above, denatured, and

anneal ed t hereby form ng »gapped: dupl.ex DNA. " synt heti ¢ _ol i gonucl eot i de
PEGTRY T

: A
into whi ¢ nfth REREAE HyRFeef Lo whericad lyapprthesites
DNA and tARL2S (ansadadiaely) ar«iaidehstyd angech-¥AS A€ Drenared by the
reactions wth, DNA pol ynerase afd TA ligase. E. coli mutS cells, deficient
in msmatch re%&thEEWéﬁ'ﬂoﬁ?% PP ﬁ@&géﬂlymﬂ’f s $nPRAtien qasl be absos
Wi t hout salppriessbf ras idulithiteas€pé P £€4 00 bW dul thi}e rilf 8 WHRRAGRSy e ¢ GG 2L Y

phages w.t ho mber nutafiqn are screened. 3Q The nethod by which a point
nut at |§on hes %\t[ﬁsaﬁ(’:gd ?/ﬁ”t‘?llu%rﬂst%r Ee2D fukpryedict %?l%%‘ﬁﬁléti{'ﬁé %?J’F*h?elg#%d as

ment i onecedipd Qprrefér &y nammarléahesk Mid Bush bl ¢y, DemBRodyeedeafdnAt&oh?
' and guanine into

change adenj.ne .intq . hypoxant hi ne, cytosine into uracil, |
njlrlse)de'arﬁqﬁﬁl%d: § PTTR? TR QM ANg "o hae t gpith DNt g1 e

xant hi ne.C7

repl aced Qrefdiable £veandr dodtainLaPeat BuDNAs)eaaYEEnl RRLHE Qi!;ll@q?]eavy
and thymne,

2 o ccr 2008 G0 CPaRsEe I Pt LEh TL SR b et Rery, OF A i Bren ion
repl iLoat iwsin\genakliy, reéagh tast i omdethtifuskr, agakd tvh 1die predubkl ydnd£id e
epar at e BRI Bt AT T S AP synt et ¢ e e
ol i gonucl eot i deégistad-fdiceddiyed tiet agenedosalSangabped dopthisnesdhesiod Ncan
"2 port i einethg PR R b g e ey YT retT Seatneeorn (AT
above- deféheaif otenevi@imnegd ati @) sequergte. (efer alf4), sarsugror {8Mn dMdilead es
Lhe 28t1 At a0 BALAL 10,01, ohate- 81 Whed MM GRa l alr elerabl
al so defifedtibiirlegg &pméferably mammalian cells such as CHO, lymphocytes,
and myeloma cells)).
In addition, human monoclonal antibody of this invention may
be a human monoclonal antibody having any isotype belonging to IgG
20 (IgGl, IgG2, IgG3 and IgG4), IgH, IgA (IgAl and IgA2), IgD or IgE.
Preferably, said monoclonal antibody belongs to IgG (IgGl, IgG2, IgG3
and IgG4), more preferably IgGl, IgG2 or IgG4.
Human monoclonal antibody of this invention can be prepared
by immunizing transgenic non-human mammal producing human antibedy
25 ' such as human antibody-producing transgenic mouse described below
with any of the immunogens {antigens) aforementicned in {a) through
{f) according to known commonly used manufacturing method.
That is, for example, said transgenic non-humanmammal producing
human antibody is immunized with said antigen in combination with
30 Freund’s adjuvant as the occasion demands. Polyclonal antibody can
beobtained fromseracollected fromsaid immunized animal. Monoclonal
antibody can be manufactured by preparing fusion cells (hybridomas)
fromsaidantibody-producing cells isclated fromsaid immunized animal
and myeloma cells with no autoantibody-producing ability, and cloning
35 said hybridomas to select a clone producing the monoclonal antibody

with a specificaffinity to the antigen used for immunizing the mammal.




meani ng as above. "Portion" of said AILIM (preferably the extracelcﬂ %Bﬁ 0
regi on \]/\‘g of ALLIMor any portion thereof) can be prepared accordi Z)U
vel | - knowtC "M8{%8bds in this technical field as described RIBHOYPIEECOr di ng
to their nodified nethods by genetic reconbination technique or chem cal
synt hesi s nethod, or by suitably cl eavimgg AlLIM (particularly preferably a
human AILIM isolated by cell culture tthod using 20 proteolytic enzynes,
etc. "Portion of AILIMIigand" can be also prepared by simlar nmethods as
descri bed abowore Hepenifackbody"” mohothibsalnweantilondy scan hbeaprapkidkedys s

whi ch b er I ned Al. or._a rtiqn thereof articularl

25I pr ef e&rlggﬁlﬂge%%%n- d\ér F\gggl %?Llﬁlt&r Mgmf)’g'r?ﬁgﬁg%’ﬁgFBS??u?légtﬁaﬁS&%r}% yi t
means a hemekakr neshagdol(parbohal lanly podyf rdaloian “patmpel axned bodyHd dye 1 AWman
anti ser Lunan: | ¥ed. nal , anti.body . (human nocl onal

ant:?)ody .al?sltz-%rran &Dcﬂ.g% g’na g&ﬁ?@lﬁ%&fd 4 If'ﬁpg%it&r\?gnf’%ng?st%e hdEi o gsn s
monod onaf oxgnénioiyneddi th bandshroughe(@boiresciedé nesl 1Y || Mrant Rartd ory,

th f( ' f I - ived AlLLIM ti

t her cof ﬁ’?ﬁ)@%‘é%@%ﬂ? ¢ DRy ot pd Ul AT KB sironts Lol Faey ol
const ant tmesd ores: dirartap Yasaving s inl ((kmobaigen inaed skhe vamhabl e with1 135,
const ant ' ' 15N - Ghai-n). .consi st _of human

i mmunogl Egui |%§a§§§fg§%jr g%ﬁqgg%@%lgn%%i&?% Egl}lg ﬁﬂl’ﬂﬁﬁ TN GG FobRI F R SRS

01/ 87981439s 28 84 £iPGT/ JRGLING4R3E op-.c haint il dyxgmpldifdied e 1Nwman- K
chaijp or s HuBN. ' 0¢ ! tiba ich binds to AlLI

(palrl'[mi cul ar] y %(rfg‘&g{r ggle?“a ufn%n%- g%&?@%é%ﬁL rl\/)a‘(ii:yoqful 'F-ii“% ?‘%&gﬂf?i %‘?‘ny%ra’{}!er
portion ERerlesft imguaiatdennonBoeofigquandbend Havriergathaf aotrerr istd i on

Speci 11 col Ty | T A S VLo e e a1 bt e ity the
vari ous tHaRRegeniwseds and industrial applicability as described in
exanpl es and dfaW NG DE! P4t secrete a human monoclonal antibody can be

15 prepared by the method of Kdhler and Milstein (Nature, Vol.256,
pp.495-497 (1975)) and by its modified method. Namely, hybridomas
are prepared by fusing antibody-producing cells contained in a spleen,
lymph node, bone marrow, or tonsil obtained from the human
antibody-producing transgenic non-humanmammal immunizedas mentioned

20 above, preferably a spleen, with myelomas without
autoantibody-producing ability, which are derived from, preferably,
a mammal such as a mouse, rat, guinea pig, hamster, rabbit, or human,
or more preferably, a mouse, rat, or human.

For example, mouse-derived myeloma P3/X63-AG8.653 (ATCC No

25 CRL-1580), P3/NSI/1-Ag4-1 (NS-1), P3/X63-Ag8.Ul (P3Ul), SP2/0-Agld
(Sp2/0, Sp2),_ NSO, PAI, FO0, or BW5147, rat-derived myeloma
210RCY3-Ag.2.3., or human~derived myeloma U-266AR]1, GM1500-6TG-ALl-2,
UC729-6, CEM-AGR, DlR11l, or CEM-T15 can be used as a myeloma used
for the cell fusion.

30 Cellsproducingmonoclonal antibodies (for example, hybridomas)
can be screened by cultivating the cells, for example, in microtiter
plates and by measuring the reactivity of the culture supernatant
in the well in which hybridoma growth is observed, to the immunogen
used for the immunization mentioned above, for example, by enzyme

35 immunoassay such as radic immunoassay (RIA) and enzyme—linked:

immuno-solvent assay (ELISA).



A preferred enbodi mrent of human nonocl onal antibody of this 10 invzeg'nptf)m!s
a human 191'/19/) | antibody which binds to AILIMor a portion thereo
defined in any of aforenmentioned (5) through (421 or (84)PCNHRKAMEAt er abl e
enbodi nent is a human nonocl onal anti body which binds to human AlILIM as
described in (30) or -(39). 15 "Human norgxl onal antibody” of this invention
can be prepared by immunizing follow ng transgeni c non-human manmal s

produci ng humap, _antibog ith f the i nogens. (antigens) descri bed

bel ow, (a) a ngpﬁr QPnﬁ’E%n\éﬁ 3?€w?€+%$|gﬁ%gegmqomdcg|rpm| hreridepaesty ng

af or enencudnad aAlingMrhparghridondsy 1pref eraly ia v20% humanader] yad ﬂ{;i%@s on
I C

the cell r.f.ace; (b) a genetic _reconbinant cell prepared using gene
r econbi ngtﬁ';d& %%c Fé’&é?'s&a%s EBLBRpr BLY - abBPETEEH | REITAPRIM ppaferabvlarly

pr ef er ablaymaukenae- deti, viedrdl jtddeiblnecinld o f2eeatial aneelhelysaiss
obt ai ped ¢ %mst%eujl::)l |i _z[gb_ng chl: | s a%frerrentloned 25 in (a) or (b), or a

pol ypept i a6 f Faghent 5t AT patES SUPaF P o Pk eF s te saf hutfha L aarareail .
AILINM purifi edohoetosaildapelibotiyeat 6f ¢H)saigeagtlenr 8£9MHE AL £8L tured

prepared _usin enetic . reconbi nati.an techni ques, so as to express a portion
(particuloglr Iayg'a%rqeef esrcaﬁ)lley%ﬁ’h t YIRS EH%n or any preferable peptide

Lher eon) 30 of l[ab)ovgenleéi nmix'mldgll Mt(cp?r tehezuhghl;ye@éﬁf@f &:Hey hdavy and light

uman- derj .as_a sol ubl.e .ypeptide; (e cul ture super nat ant

obt ai ned cﬁégg‘% %’Elrv%%gt%"e“ éﬁlca%&é%ﬁg’i ﬁaﬁtc%@%ﬁ drorefeht e dengs) or

an ek@racel | ul 42)r egloned ppinpe phrictel i kulheo Al thdhfuyAbildM ( gREL Egad g | Y
' aid cul ture supernatant;

pref e able s, g, Dulan et vod Al W epursfh e, Lum sl cul Ly sugetnatan
01/ 879818@@9@@4&&&@3 region or any preferable peptide thereof) of
AL - Furt heridr e ESrarttet P GAT o BRRsSeRTakel SR Eah $o b bred
obt ai ned efCowfc @ Kgse rath evarathammarbyaoula ur { wgea d'sgeqattic; reconbi nant 5
hostjs(herein, (ggi d hasly | ?e?@iff&g&yoetg}é: %?:lalns%te?:%redt ht?ftlflertthiel | égge is
transplanted into the uterus of a foster mother to obtain a chimeric
non-human animal;
(5) Dby furthermating said chimeric goat with another non~human
mammal, a transgenic non~human mammal {cattle, goat, sheep or swine)
20 with genes encoding each of said heavy and light chains incorporated
into the endogenous gene is produced; and
{6) from the milk of said transgenic non-human mammal,
monoclonal antibody derived from said human monoclonal antibody gene
( is obtained on a large scale (Nikkei Science, April, 1997, p.78-84).
25 Cultivating in vitro the cells producing the mbnoclonal
antibodies_can’be performed depending on, e.g., the property of cells
to be cultured, the object of a test study, and the various conditions
of a cultivating method, by using known nutrient media or any nutrient
lmedia derived from known basal media for growing, maintaining, and
30 storing the hybridomas te produce monoclonal antibodies in culture
supernatant.

Examples of basal media are low calcium concentration media
such as Ham’'F12 medium, MCDB153 medium, or low calcium concentration
MEMmedium, andhigh calciumconcentrationmedia such as MCDB104 medium,

35 MEMmedium, D-MEMmedium, RPMI1640 medium, ASF104 medium, or RD medium.

The basal media can contain, for example, sera, hormones, cytokines,



eggs (preferably mammalian cells such as CHO, |ynphocytes, and "y6|%fﬁr
cells)], which can be prepared by transform ng a host with cDNAs 2 1200k
(preferab“%”ﬁ”V@Etor contai ning said cDNAs) encodi ng each BET/dMa/ohsavy and

| i ght chains of such a human nonocl onal anti body of this invention 10 using
genetic reconbi nation techni ques, and “hifh produces genetic reconbi nant
human nonocl onal anti body. Specifically, t1he nonocl onal antibody of this

i nvention can be obtained by culturing genetic reconbi nant host descri bed
in any 8PI4APEr SifEHQWhetRYBIHN itr onghrEBR).cosubbt)y nidwso uEperBinofot hige 15

i nventi oppfRerais,. said host is an eukaryotic cell other than a fertilized
egg (preferably mamralian cells such as CHO, |ynphocytes, and nyel ona
cel1s)). In addPrPsdonadmantibadieenaknahei bedyavédt hhd povefiéanrrsy the a

hunman no I ' ayin RY i nging to | 20 (1gd,

0 oS S s B e TR RERRTENEY PBevdhurRa bt eda o

monod onBIMERENEo dyH el ten e 4 i 0 i@ Yl agGl, eugiGhu 1 gGoranthb i ¢4¥)on MEEhod,
f b 3., | .anti bqd f this i ti

o be-prabsesy aqikebhod) Chp- I TRL CRIRELENE, 13 e RliRhaY ch oot gt nobuan

antibody(DE%E'0§u@ 5ad .hafdAnatyi bbipmptoduspbhy teanggenti-paustogessai bed

bel ow W ER1aRY% ef &Hgnﬁﬁny@pgﬁﬂ%n&pntigens) aforenentioned in (a) through
n

(f) according to known conmonly used manufacturing nethod. That is, for
exanpl e, said HPEASg&®NEcAonaRumat irmdyalo fpriddiei gredian amtiwdely hsman

| Mg Zeglowbkh op@inth @i h o d i nat.i ' 0 und',s adj.uyant. as the
occasi on demangs. Pol ycl onal gﬁ??ggﬁgﬁgé’?%\é g.%tag' n%agj‘f%} %dngg‘lcggﬁ eReLy
from sai 8% WhiRPzeningi aald spueRiremafor @rdthathaicahave warubachoredabyno

Prepari N usi-al sehldss IR ¢ HAUS Y Apdpody-producing cell's
i solated from said i mmni zed animal ~and myelonma cells with no
aut oant i body- pR8d&dFng " BeFei AN REiE srishguss "saeanhyhmilonads tiyooSehmiho a

fically, nmonoclonal antibody can be prepared as
described bel ow. pdBatal Smodaf dedwidn A1 DodY: PreO@d:Rg +5aNSIR0LEtion or
addition) as described above can be introduced into the amino acid
sequence of human monoclonal antibody of this invention by partial
alteration of base sequence encoding said amino acid sequence. This
20 partial alteration of base sequence can be introduced by standard
method using known site-specific mutagenesis technique (Proc. Natl.
Acad. Sci. USa, Vol. 81, p.5662-5666, 1984).
“"Transgenic human antibody-producing non-human mammal®”
particularly human antibeody-producing transgenic mouse which is
25 preferred embodiment, can be prepared according to published
literature (Nature Genetics, Vol. 7, p.13-21, 1994; Nature Genetics,
Vol. 15, p.l46-156, 1997; Published Japanese Translation of
International Publication No. Hei 4-504365; Published Japanese
Translation of Publication No. Hei 7-509137; Nikkei Science, June,
30 p.40-50, 1995; International Patent Publication No. W094 /25585,
Nature,Vol.368,p.856—859,1994;andPublishedJapaneseTranslation
of Publication No. Hei 6-500233, etc.)
Specifically, said human antibody-producing transgenic mice
can be prepared, for example, using techniques consisting of the

35 following processes:

(1) preparinga knockoutmouse which endogenous immunoglobulin 3



non- human marrmal partlcul arly preferably "human anti body- produci n%

t ransgeni & ('T]b% I's i mmuni zed by injecting any of the i ém(aens 53 0CT 200
af orenentioned in (a) through (c) intradermally, int ramus i’ y(“‘”‘

i ntravenously, into the footpad, or intraperitoneally once to several
times, or transplanting said i nmunogen @3nto said manmmal . Usual |y,

i mmuni zations are perforned once to four times every one to fourteen days

after th S108 | m’rum zat i produci ells are 10 obtained from
he ramiFoCb YaRAINEREE 14 SBBG G CBRALY e ket B RS i Hag At Teast

I nmuni zatalmmtﬂ'ctum dfr gqnenbaycwmcbﬁ themval s ®fe niddigefionat irﬁﬁhn@@lbkﬂ?lm heavy
-appropri a n d|n on, e.g., property of the imunqgen used.
Hybri do ékgkﬁa‘fiélg a?cfr %%?%%ﬁlg%ﬁ (S8 LYY AN FodsdraarEy

t he net hgenef Kgrhhemoan@oltﬂsl ﬁaebmbﬁ.Naltuma,, Vol . 256, pp. 495-497 (1975)) and
by ites nodifie t bridomas are ared by fusin

ant i body produg EE ann hr?é: Ouﬁ“é?usspef T@%hCth@EﬁﬁnﬁBﬁé‘W@%ﬁﬁ“ﬂd\n or
t onsi : otlughlned:hhﬁ.wngelm hwmlg@mglrb_gdy:w ]Emjl&li?:lgl rgreal@?gqrg qu@@r?-lmml Ny
mamal i fien n above era een t el onmas
wi t hout qggtglggﬁgt%ody pér%%%%%t A | \4:[ %rPOa"r%md'éPl vgﬁn?rﬁn‘?ﬁui ol y,
a mamul mousk aevdagrpouse, 1mt1nogl|ohehl@|g;gﬂn‘an®nﬂn wialibid ,drig v Landy
nore pre Y, u at,. o nouse- deri ve el ona
o) 65 AL B85 7R0En R ot S manrhoaiffh SRR, Cge B N} Mool ogbts
P3/ X&3B- Agscgmb@nampn.sm/o Agl4d (Sp2/0, Sp2), NSO PAI, FO, or BWB147,
rat-derived ny e

U 266ARL, ansosiire Aélﬂ_egﬁ%é%%gﬁg&%w%%jﬁ ge%ﬁ&rﬁ%%%‘h We Wied
as a nyelhgmanysaauneglobpnblnddaviyughahn m@bbssmS)dmpmgommadlm'ad) the
ant i bodi gukk eﬁrseﬁagaéns,uymldea‘e&}r £ap-be. é&%ﬂf‘éhgy SR IR G e
cells, for exanple, in mcrotiter at es and suri n’é reac Vit y of
the cul t%"ﬁ‘ﬁ’ﬁ@i‘ﬁat‘é’ﬁ‘{ci |0r$PtaI1?é9w@Ifl CigdF riingh ahpblamog&ngrovw h is observed,
to the imminoges Lﬁ@@béﬂn&faeta:maba%'xﬁaué@%%l%ﬁeée 8 Lo by

enzyme 35 i munoassay_such as radi o”i mmunoassay enzy
i muno- s&pant irpuegalebu 5N 1igbocinood gene Didi8y 482 rPCTn I POLY GARSE chain

gene) is incorporated into the mouse chromosome using a vector
represented by the yeast artificial chromosome (YAC) capable of
carrying a giant gene; and
20 {5) preparing a transgenic mouse which endogenous
immunoglobulin heavy and light chains gene loci are both functionally
inactivated and which chromosome is incorporated with the desired
regions of both of the human immunoglobulin heavy and light chains
gene loci by mating knockout and transgenic mice aforementioned in
25 {l) through (4) in arbitrary orders. |
The aboye-—described knockout mouse can be prepared by
substituting the suitable region of the mouse endogenous
immunoglobulin gene locus with a foreign marker gene {such as neomycin
tolerance gene) based on homologous recombination to inactivate said
30 gene locus so as not to be rearranged. For the inactivation using
said homologous recombination, for example, a method referred to as
positive negative selection (PNS) can be used (Nikkei Science, May,
p.52-62, 1994).
Functional inactivation of the immunoglobulin heavy chain gene

35 locus can be achieved, for example, by introducing a lesion into a

part of the J- or C-region (for example, CJ region). And functional




35 The nonocl onal antibodi es can be produced from hybridomas by c Ig d[ﬂf}@
t he hybri\gg {1 vitro or in vivo such as in the ascites _fluid o

rat, guin hanster, or rabbit, preferably a nouse JdiCWE0104433 e
preferably m)use and |soI ating the antibodies 5 fromthe resulting the
culture supernatant or ascites fluid of 3@ mammal. Monocl onal anti bodi es of
this invention can be manufactured on a |large scale by the follow ng

met hod: | nes, (CDNAs, etc.) encoding each of the heavy and |ight chains
of said %&‘&HO%F?F.Ta‘b%wmslpeoalleﬁédlﬂrbm%.c@aﬁ@bif@mrea@mpl:eo i Zhacironed
genes encaliing sachewdd } e hesanmand, b inohedns & & inssrded vy o ate

vectors%%ﬁ single vector to prepare the expression vector: (3) sai
expr essi ec(f]f) |§eg+%?1sf%?r%dr?‘ﬁ%ﬁnaeFE?{lijFPSeﬂveégﬁ ofng feskpdans.

non- human rrammltr(aﬁmﬁnﬂ% 868k cadSd Pregairtd %rctdolr‘d%%% %ggtﬁ%mlﬁfci
W th the ﬂ%?nﬁo"huﬁﬁ anz%l ted into the uterus of a foster er to obtain

a chPmer? cings) thpnpgrPhER A I aRpsaRRl AepRe “@@a{eam th
anot her MexuAlRENAn fRATE s 1 BEKDARS BRALE ,NONC FMIEds MeRERl oL-CAL EJpGB

sheep or f%\%@ 2 20 wiith ggnes ﬁnCOdl ng each of said heav ht cha| ns
mcorporé "I nto t hEPERYBYERLLYE: gentCFs pRodTREY: arfdhg 6) Hﬁ%mww of
sai d trammmm@wnmbsphMWmadrﬁHﬂe%% eehbvc?@fié%ﬂ§)a'a%
human m)nﬁgi P antlbodgl%e 11'5 bt ai ned_on a | arge Scale (N k

Sci ence TGN VT iRy rauRe d—"éJalsé'-Wyst

pr oddci n:gstih:esem)nd)d:hOﬁaést &ﬁnﬂlﬁdﬂ&ﬁg chR PeCpesdes G steRdiNgnOhe e
to be culture and the

t he propert%ﬁiof cell cg %Mhe obj ect of a test_study,

various TORATIHAE I DHAupan, ApnyReaie Fao&eaw GERAR HABANLPRHT iThtl Leddi a
or any mhalegbneﬂmdnﬂa csi:eamembmmd(fwmab@:taﬂeHmhr@eiﬁ@hs%a\@;ﬂﬁaro la.

mai nt ai nfngiog %lsgg larEe h%bl’l domas to groduce nonocl onal ant| bodi es
in culture super ShpPe¥hgFepRRUPe BV A9ERRYF ¥PReI ¥ dRtegrated

concent rxeitbnsam:dlf@ramhgaﬁel-@.ﬂé Flel eethdimy MPBE83aRdbHMe Biod OWTERLI UM
conentrptlen MM R oq BLah calel uTLconcent Lall o e o oych 2 e
RD nedi ufwom another normal mouse (blastocyst) ({Proc. Natl. Acad. Sci. Usa,
Vol.77, No.1l2, pp.7380-7384 (1980); U.S. Pat. No. 4,873,191). The
blastocyst is transplanted into the uterus of another normal mouse
as the foster mother. Then, chimeric transgenic mice are born from

20 the foster mother mouse. By mating the chimeric transgenic mice with
normal mice, heterogeneic transgenic mice are obtained. By mating
the heterogeneic transgenic mice with each other, homogeneic
transgenic mice are obtained according to Mendel’s laws.

The “portion of a monoclonal antibody” used in the present

25 invention means a partial region of the above-mentioned human
monocclonal ant}body of the present invention, and specifically,
includes F{ab’),, Fab’, Fab, Fv (variable fragment of antibody), sFv,
dsFv (disulfide stabilized Fv), or dAb (single domain antibody) (Exp.
Opin. Ther. Patents, Vol.6, No.5, pp.441-456 (1996)).

30 "F(ab’);” and "Fab’” can be produced by treating immunoglobulin
(monoclonal antibody) with a protease such as pepsin and papain, and
means an antibody fragment generated by digesting 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

35 disulfide bonds in the hinge regions existing between each of the

two H chains to generate two homologous antibody fragments in which



The basal nedia can contain, for exanple, sera, hornones, cytoki ne ﬁ&T
2004 WO %&739] PCT/ JPO1/ 04035 36 and/or various inorganic or g

subst ances dependi ng on the objective. Mnoclonal antibodfe&d Pd’é’lq“

i solated and purified fromthe culture supernatant or ascites fluid

menti oned above by saturated S ammonium dgsul fate precipitation, euglobulin
preci pitation nethod, caproic acid netho caprylic acid nethod, ion
exchange chromat ography (DEAE or DE52), affinity chromatography using

anti - i nmd%od! GBaF nCOIBB%%ﬁ% &F B dLeFhaAncernhebleireeiomnooidtal (anthbogy

of this intenidnalddidrdesmduiianenaih FRAGELOOBLYBOLLEREES AN Of  the

heavy chai n and/ or ght chain of which®>am no acid sequence
have one *§J4%Y e 286 fefl adildregdptués dbketedstanbstéegibrdodrH agigeth) Herei n,

"nore amdaﬁuﬁ@tfédr@éltdiéq%"c@ék&ﬁrﬁhlp Y %ﬁjﬂ ecifigally |
to 10 amﬁ&o aci d residues, preferab Eg%%hfs it mg(r)l% %I de B ée f

parti Y d?‘FFE&f’Po‘FP"(M%L}%ﬁntéﬁﬁgvlfcliﬂgﬂtﬁntsl hs ertliled Bab’ add’lepmn)amo
descri bedlahane Q%Zg?@whgﬁfggﬂc@ﬁ ﬁﬂ@cﬁfgﬁifﬁaé“%o %F inSEAUeNE harman

nonocl onal ,ant.i body of this invention by teration o g%a%eeglons
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i§ %15 AR %lon sgreng{h {degree) of said monoclonal antlbody from the

target antigen. *“Dissociation constant (Kd)” is a value obtained by

dividing said “dissociation rate constant (kd)" by said “binding rate

constant (ka)” value. These constants are used to represent the

affinity of said monoclonal antibody to antigen and its activity to
20 newtralize antigen.

Said constants can be analyzed according to various methods,
and can be easily analyzed using a commercial assay kit BiacoreX
(Amersham Pharmacia) or a similar kit according to the manual and
experimentalmethod attached to said kit. ka, kdandKdvalues obtained

25 using said kit are expressed in 1/M.Sec, 1/Sec and M (mol) units,
respectively. Higher ka values indicate stronger antigen binding
activity of monoclonal antibody tested, and smaller Kd values show
stronger antigen neutralizing activity of antibody.

Human monoclonal antibody of this invention includes those

30 having the ka, kd or Kd value as shown in following (1)} through (3):

(1} human monoclonal antibody which binds to human AILIM or
a portion thereof with the binding rate constant (ka) of 1.0 x 10°
(1/M.Sec) or more, preferably 1.0 x 10° (1/M.Sec) or more.

{2) human monoclonal antibody which binds to human AILIM or |

35 a portion thereof with the dissociation rate cepstant (kd) of 1.0 |
x 107* {1/Sec) or less, preferably 1.0 x 10™° (1/Sec) or less.
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orders. The ﬁbove-descnlbed knockout nouse can be prepare y su
the suit@bl ERF8giBYeBEiPRe nouse endogenous i mmunogl obulin gene locus with

a foreign narkspegenecd SU¢h Bsr RBAMAI) it includes cells described in any
15 of following (1) through (3}, but is not limited to them:

(1) human menoclonal antibody-producing B cell obtained by

immunizing aforementioned human antibody-producing transgenic
non-human mammal with the above-defined immunogen (antigen) and
collecting the cell from said immunized animal.
20 (2) aforementioned fusion cell (hybridoma) resulted by fusion
of the human monoclonal antibody-producing B cell thus obtained with
a myeloma cell derived from mammal.
{3) genetic recombinant human monoclonal antibody-producing
genetic recombinant cell obtained by transforming a cell excluding
25 said B cell and hybridoma (for example, CHO (chinese hamster ovarian)
cell, BHK (baby hamster kidney) cell, lymphocyte such as myeloma)
with the gene encoding said human monoclonal antibody (gene encoding
theheavychainor that encodingthe light chain, or both genes) isolated
from said human monoclonal antibody-producing B cell or human ‘
30 monoclonal antibody-producing fusion cell (hybridoma). .
Herein, the genetic recombinant human monocleonal
antibody-producing genetic recombinant cell aforementioned in (3) ‘
namely means a genetic recombinant cell producing the genetic
recombinant of human monoclonal antibody generated by the B cell
35 described above in (1) or the hybridoma aforementioned in (2).

And, “host” in “genetic recombinant host” of this invention
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human prepared arbitrary substance.

“Substance” related to “substance binding to AILIM” and
“substance binding to AILIM ligand” herein also means any natural
20 substance in nature or any artificially prepared substance.
Here, “the signal transduction mediated by AILIM” means the
signal transduction through AILIM, leading to a change of an arbitrary
phenotype in the AILIM-expressing cells (cell proliferation,
activation of cells, inactivation of cells, apoptosis, and/or a change
25 ofanabilityforproducinganarbitrarycytokine fromAILIM—ekpressing
cells).
*The sul;stance" can be mainly classified into ™a protein
substance” and “a non-protein substance”.
Examples of the *“protein substances” are the following
30 polypeptide, antibody (a polyclonal antibody, a monoclonal antibody,
or a portion of a monoclonal antibody, and particularly preferably
the human antibody mentioned above).
When the substance is an antibody, the substance is preferably
a monoclonal antibody. When the substance is a monoclonal antibody,
35 the substance includes not only a non-human mammal derived monoclonal

antibody, but also a recombinant chimeric monoclonal antibedy, a




nmonocl onal anti body of the present invention, and specifically, .includes F
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(di sul fi d¥ V488N zed Fv) , or. dAb (single domain anti bodBQT/RB{94035pi n.
Ther. Patents, Vol.6, No.5, pp.441-456 (1996)). 30 "F (ab') Zz" and "Fab ""
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sai
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theframeworkregionsofthevariableregionfromhumanimmunoglobulin,
and the constant region is derived from human a constant region from
immunoglobulin.

20 The complementarity determining regions of the hypervariable
region exists in the hypervariable region in the variable region of
an antibody and means three regions which directly and complementary
bindstoanantigen(complementarity—determiningresidues,CDRl,CDRZ
and CDR3). The framework regions of the variable region mean fou

25 comparatively conserved regions lyingupstream, downstream or between
thethreecomplgmentaritydeterminingregions(frameworkregion,FRl,
FR2, FR3, and FR4).

In other words, a humanized monoclonal antibody means that in
which all' the regions except a portion dr the whole of the

30 complementarity determining regions of the hypervariable region of
a2 non-human mammal-derived monoclonal antibody have been replaced
with their corresponding regions derived from a human immunoglobulin.

The constant region derived from human immunoglobulin has the
amino acid sequence inherent in each isotype such as IgG (IgGl, IgG2,

35 IgG3, IgG4), IgM, IgA, IgD, and IgE. The constant region of a humanized

monoclenal antibody in the present invention can be that from human
i
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region of AILIM;

(2) A fusion polypeptide comprising the whole or a portion of an
extracellular region of AILIM and the whole or a porticn of a constant
region of immunoglobulin heavy chain; or
20 (3} A polypeptide which binds to AILIM.
Examples of the “non-protein” are DNA, RNA, and a chemically
synthesized compound.
Here, “"DNA” means “DNA comprising a partial nucleotide sequence
of the DNA or chemically modified DNA thereof” useful as an antisense
25 DNA pharmaceutical designed based on a nucleotide sequeﬁce of DNA
{including cDN_A and genomic DNA) encoding the above AILIM (preferably
human AILIM). Specifically the antisense DNA can inhibit
transcription of DNA encoding the AILIM into mRNA, or translation
~of the mRNA into a protein by hybridizing DNA or RNA encoding AILIM.
30 The "partial nucleotide sequence” as referred to here indicates
a partial nucleotide sequence comprising an arbitrary number of
nuclectides in an arbitrary region. The partial nucleotide sequence
consists of 5 to 100 consecutive nucleotides, preferably 5 to 70
consecutive nucleotides, more preferably 5 to 50 consecutive
35 nucleotides, andstillmore preferably 5 to 30 consecutive nucleotides.

When the DNA is used as an antisense DNA pharmaceutical, the
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produttiB GPEYPBKPhe by TAROSH éRprLEdsFngi@BIg%AmpPle, the conversion to
2'-fluororibose or 2'-O-methylribose. The modification of the
nucleotide Dbase includes, for example, the conversion to

5-propynyluracil or 2-aminocadenine.
Here, “RNA” means “RNA comprising a partial nucleotide sequence
20 of the RNA or chemically modified RNA thereof” useful as an antisense
RNA pharmaceutical designed based on a nucleotide sequence of RNA
encoding the above AILIM (preferably human AILIM). The antisense RNA
can inhibit transcription of DNA encoding the AILIM into mRNA, or
translationof themRNA intoaproteinby hybridizingDNAor RNA encoding
25 AILIM.
The "partial nucleotide sequence” as referred to here indicates
a partial nucleotide sequence comprising an arbitrary number of
nucleotides in an arbitrary region. The partial nucleotide sequence
consists of 5 to 100 consecutive nucleotides, preferably 5 to 70
30 consecutive nucleotides, more preferably 5 to 50 consecutive
nucleotides, andstillmorepreferably 5 to 30 consecutive nucleotides.
The sequence of antisense RNA can be modified chemically in
part for extendingthehalf-life (stability) of theblood concentration
of the RNA administered to patients, for increasing the
35 intracytoplasmic-membrane permeability of the RNA, or for increasing

the degradation resistance or the absorption of the orallyadministered
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ant i body qomsﬂarta@tﬂm;g ¢4naM qperdenaBliyngumandasped) fi ﬁﬁéfé’ra@l ! whole
"o 1t] body, whos

chineric as nouse n chi.meri nocl onal mhose
vari abl e ?:gég gxg \’f@&aFFﬁ)ﬂPgaﬁﬁﬁ‘?@d'lo@oﬁf HD(HO lype

(nmouse, Mthlbmahsttcer‘i a:eino)acam nhgsse opiioaatl 1y @@ueaslrﬁ:rcetﬁém-\@i:rﬁmm
human | mglj)‘raggl Ol&udtletr]ﬁ%"e-mes ot]_:u Irnmz/gdﬁgﬁrm ocl onal anti body (CDR—grafted

ant i body) present ‘i's a nonocl onal anti body prepared
by genetic engﬁﬁéélr ingodrmdngpéni theaptgseransnachuiani z€da roreni@rane

anti bedy pojecule penetrating cell membrane, comprising 1 or 2 polypeptide

chains.

Here, a “transmembrane protein” means a protein that connects
with membrane through the hydrophobic peptide region penetrating the
lipidbilayer of the membrane once or several times and whose structure

20  is, as awhole, composed of three main regions, that is, extracellular
region, transmembrane region, and cytoplasmic region, as seen in many
receptors or cell surface molecules., Such a transmembrane protein
constitutes each receptor or cell surface molecule in the form of
a monomer, homodimer, heterodimer or oligomer with another chain(s)

25 having the same or different amino acid sequence. |

Here, an “extracellular region” means the whole or a portion
from the partial structure (partial region) from the entire structure
of the above-mentioned transmembrane protein where the partial
structure exists outside of the membrane. In other words, it means

30 the whole or a portion of the region of the transmembrane protein
except the region incorporated into the membrane (transmembrane
region) and the region existing in the cytoplasm following the
transmembrane region (cytoplasmic region).

“Afusionpolypeptide” included in the above “protein substance”

35 means a fusion polypeptide comprising the whole or a portion of an

extracellular region of a polypeptide constituting AILIM (preferably



wherein a portion or the whole of the conplenentarity determ ning zrgem]omm
of the hy%}{]zg '9glrb]l e region are derived fromthe conplenentarity
determning r gﬂ s of the hypervariable region from 15 a RERIENHHAS _
anti body of an non-human manmmal (nouse, rat, hanster, etc.) , the framework
regions of the variable region are deriveg from the framework regions of
the variable region fromhuman i nmunogl obulin, and the constant region is
derived %Lglom h n constant region from immnoglobulin. 20 The
conpl ement 4 é‘%&l‘@rrm Fhg Y| Dok He HRgidoracifall eonsegingn rexjists oim
t he hypenwaiindy} ©HAGIORaRyt BBa VAT | Bh) ' f i,pody,_a ns
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det er 'm‘%& gPBRs PETERWAIL I eBFoficrERlY, FR2fuFR®) podyBRALide oshewn

wor ds, aelttFaRie296 INAELBH oFNthi ans [ i all- .the regi ons
except ae ortion or ,the v%ol .eoof tlﬁgﬁyggacgnﬁ%gﬁ‘é%t Qﬁ?’w&%eué“raﬁ A9y PE&Y¥ons
of the h{PeVaFPYBFeSriagi 8k ¥ide Leeh-huntH2 remeln dad 06l domoih onals IgG,

ant i body rhave ieeprseptaced, Bhhatheir, 6por rmqﬂdi Sreegioopsrggrm.zgg froma
human i mmun lr%gljldsl n The constant region derived trom’hurman i imMun Mobdlin
S

has the BAS RERREAR B MR n each i sotype such as 19G (1gG,

1gG2L0 35 | g&BTheHAyholbdMr | €A nd ng,d gE. st . L egi f_a
humani zed rmno&l%zig gnti bordy i npt]?g%?eggntgi nc%%tt%gﬁ cg%&%éﬁt hcgflt-| ?‘Pgll%n

human 29CET2OGE fy 98 PepEy Siopin Huesd hers inmeens bel ¢anAmNgRggoho

any i sot ppeth&rmref eeqbbi of hurinénlﬂgriGQﬂ%ﬁﬁ%&g@%&ﬁﬂiﬂfh%Bhggg‘ H Qf{a' .
framewor k I‘ﬁ%l ons.of the constant region derived from hurman | rmu(nog 8601 i n
are not Sar PFEGEAPER | OF ReBOTWABH therepbst afke Fmunes Lobaddnt ciamy Brt ADR i S
a pol ypepmmte.oglobilld robdBdadiiey kB GlnydeBa § H8n i Ak AMHg YypepLiL{e;
fragf?nt %%ntﬁge Bglglgeptide n.oli, opeptidg) ng fusi g%%lpoﬁ%%fdi?ag,gléy'
chemcal ¥ @i Ped-one THE \'Déggfo.b Feslgf Gl §eBept 1afe3 aradaIgept i de
conpri si AgM5 Igh 30gAMiaral agARls, TR0GTRIRbEY . 5 B 3 AT BC i AfundBEobulin
is IgG (IgGl, IgG2, IgG3, or IgG4), or IgM. Examples of particularly
preferable immunoglobulin of the present invention are those belonging

to human-derived IgG (IgGl, IgG2, IgG3, or IgG4).

20 Immunoglobulin has a Y-shaped structural unit in which four
chains composed of two homologous light chains (L chains) and two |
homologous heavy chains (H chains) are connected through disulfide |
bonds (S-S bonds). The light chain is composed of the light chain
variable region (VL) and the light chain constant region (Ci;). The

23 heavy chain is composed of the heavy chain variable region (Vy) and |
the heavy chain constant region (Cg).

The heavy chain constant region is composed of some domains
having the aminc acid sequences inherent in each class (IgG, IgM,
IgA, IgD, and IgE) and each subclass (IgGl, IgG2, IgG3, and IgG4,

30 IgAl, and IgA2).

The heavy chain of IgG (IgGl, IgG2, IgG3, and IgG4) is composed
of Vy, CH1 domain, hinge region, CH2 domain, and CH3 domain in this
order from N terminus.

Similarly, the heavy chain of IgGl is composed of Vy, CY:1 deomain,
35 hinge region, CY,2 domain, and Cy;3 domain in this order from N terminus.

The heavy chain of IgGZ2 is composed of Vy, CY:1 domain, hinge region,



chem cal nodification can be designed depending on various purposes) gja(mfmr
exanpl e mo mﬁ%eased half-life in blood in the case of admnistering in
viva, YHcteased tol erance against the degradation SrTMtP¥ased
absorptlon in digestive tract at the oral admnistration. Exanples of the
pol ypeptide are as follows: 15 (1) Apol ypeptide conprising the whole or a
portion of an extracell uI ar region of AILIM (2) A fusion polypeptide
conprising the whole or ortion of an extracellular region of AILIMand

t he whol &Yef ERMFdM éﬁddﬂa dRtabm thigiofer framihdgiobuiusn hEheyhehay n;
or 20 (Bkn‘saﬁpbfpfgqﬁ 48 oMMl Bﬂs\r%gcsﬁldd}ﬂa@aﬂg%&é ﬁgglto*ﬁ D("Kﬁgnd Oie' n"

are DNA, RNA, a chemcally synt zed conpo
conpri si Rk CHa?t@%EFaHBcMed%th"e Fetpierioon of teraibMa . orTodeheay Iryhamdlcﬁﬁ ed

DNA t her 4 usefay AN 0Nkl SeRse 4 t{.cal based on
a nucl eotq?'fje sequerrlncpg’%o DNA %I ﬁdgﬁ |§§a%l?£&?% gen dnc Iﬁﬁ? enco hg Ifcﬂ

above® Al [9Y#HF (PPERERabP ythhenaRARF LfM’m Bpbermivas |y the ant i sense DNA can

inhibit trans I

of the nMRNA i n?giegﬁéﬂ 3{’%%?%“@3@.@%5%&0% %&Pencgﬁl ng lRI aﬁé%{ The
"partial Gl %T@Jdér s%ﬁilé?%%"dcﬂ%aif%ferll r’é‘eFL?t Pt fra dhtesrminygsarti al

nucl eoti de sequanGe GARRriisd Réad) HAird 5@&>§Arﬂti@86m19$se&8%'@Otdogﬁsdé%%ﬁ‘

arbitrary region. The partial nucleotide sequence consists f
consecut IRFNIRIEPSHPN 681 2 BRrBRERaARA 621 1A90a 1k Adddin 9Rde T G PBdt tefmsi nner e

pref epablphd Heav§OcEaDB UtIgHe B8 Wi RRLd deSv,,aRd, Blddua P! 1 RLET &L

to 30 consecutlve nucl eotides . When the DNA I's used as an antisens
phar macedt¥aadomaid 2 6acT5604 Aol Sro8hipcyrdeD1f a3} FaTmPMAS sequence

can be rmdlflectr@ﬁea@ﬁbhﬁmrbﬂop@ ikQionfdsRatb 19, 1 681 dbRkhnl, 'Hl%g(e%é&iéﬂtw
of the bl oncentratiggpof the DNA adm nistered to patieénts,

i ncr easi aSemaife iy SpeFAEELEFPRYN o’FeE‘-'ﬁ‘é“E)RIA or for
i ncr easi ng 5 t h&lRgaagaiaim 6£Sight @B cRnYoselio £SO @6mAEn BR20M&hA ¥n ,

adm Q".’»St eéf‘;d domain, and CH4 domain in this order from N terminus and have
no hinge region as seen in IgG, IgA, and IgD.

The heavy chain of IgE is composed of Vg, Cel domain, Ce2 domain,
Ce3 domain, and Cg€4 domain in this order from N terminus and have no
hinge region as seen in IgG, IgA, and IgD.

20 If, for example, IgG is treated with papain, it is cleaved at
the slightly N terminal side beyond the disulfide bonds existing in
the hinge region where the disulfide bonds connect the two heavy chains
togenerate two homologous Fab, inwhich a heavy chain fragment composed
of Vy and CH1l is connected with cne light chain through a disulfide

25 bond, and one Fc, inwhich two homologous heavy chain fragments composed
of the hinge region, CHZ domain, and CH3 domain are connected through
disulfide bonds (See “Immunology Illustrated”, original 2nd ed.,
Nankodo, pp.65-75 (1992); and "Focus of Newest Medical Science
‘Recognition Mechanism of Immune System’”, Nankodo, pp.4-7 (1991);

30 and so on).

Namely, “a portion of a constant region of immunoglobulin heavy
chain” mentioned above means a portion of a comstant region of an
immunoglobulin heavy chain having the structural characteristics as
mentioned above, and preferably, is the constant region without Cl

35 domain, or the Fc region. Specifically, example thereof is the region

composed of hinge region, C2 domain, and €3 domain from each of IgG,



DNA in the digestive organs. The chem cal nodification includes, og

exanpl e, gl&go r@g@ fication of the phosphate bonds, the riboses, thez 0CT 2004
nucl eoti d&b4 the sugar noiety, the 3' end and/or the BET/SRM#ES the
structure of the oligonucleotide DNA. 10 The nodification of phosphate bond
i ncl udes, for exanple, the conversion a@fg one ornore of the bonds to
phosphodi est er bonds (D ol i go) phosphorothi oate bonds, phosphorodithioate
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conversion to_ 2'-fluororibose or -O-neth i bose he nod atiron o
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concentr§ |og, of the RNA adm nistered to patients, for increasing
I ntracyt fi'c- menbr ane permeability of the RNA, or for increasing the
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exarinl o EPIYRERELTF noae o B8 0R 185 RRELEREAPEAPEHBOFT FEAYE RoHBBF AT o
the above anti Spas¢fbiNfexamples of “a polypeptide which binds to AILIM”* are

thewholeoreaportionofzapolypeptideconstitutingknownB?h,B?RP~1,

GL30 or a molecule called LICOS which are ligands interacting with
ATLIM (Nature, Vol.402, No.6763, pp.B827-832, 1999; Nature Medicine, |
20 Vol.5,No.12,pp.1365-1369,1999; J. Immunology, Vol.164, Pp.1l653-1657, |
2000; Curr. Biol., Vol.10 No 6, pp.333-336, 2000).
Preferably, the polypeptide is a polypeptide comprising the
whole or a portion of an extracellular region of the above ligands
{B7h, B7RP-1, GL50, LICOS), or a fusion polypeptide comprising the
25 polypeptide, and the whole or a portion of a constant region of
inununoglobulin‘heavy chain {preferably human immunoglobulin). Here,
the terms ™an extracellular region” and "“a constant region of
immunoglobulin heavy chain” have the same meaning as the above.
The polypeptide, a portion of the polypeptide (fragment), and
30 fusion polypeptide mentioned above can be produced not only by
recombinant DNA technology as mentioned below but also by a method
well known in the art such as a chemical synthetic method and a cell
culture method, or a medified method thereof.
The “antibody” of the present invention can be a polyclonal
35 antibody (antiserum) or a monoclonal antibody against mammalian AILIM

(particularly preferably human AILIM) defined above, and preferably

S



Exanpl es of "a chenically synthesized conpound” are an arbitrary 2d8difiidond
except fo ?Hove DNA, RNA and protein substances, havi 2% the_

nmol ecul ar vvel of about 100 to about 1000, preferably ak H%Uﬂﬁ“havi ng

t he nol ecul ar WEI ght of about 100 to about 800, and nore preferably the.
nol ecul ar wei ght of about 100 to about &@0. A "polypeptide" included in the
definition of the above "substance" neans a portion (a fragnent) of a

pol ypept i d chal n é.o C(%n%t ituting AILIM (preferably human AILIM,

pr ef erably & ¥t on of an extracel | ul ar regi on of the

pol ypepti de corS@tet:h.tﬁtlk:aglyAthéI\/h(ﬁ.lbadﬁ agi gg aﬁtﬂﬁocﬂﬁﬁg@lﬁ)tdrp@éﬂi’vw
into the ,N-t.e r.Ctermnu rfglf the region). AILLMinvolving I'n
the preséft F‘%ﬂ#r’-i}ﬁ Pgog ??’é‘ﬁ%ﬁ%ﬂb‘?g LIM-sxRrean idperdisaby ngiding to
menbr ane ATIAMDT bgi ﬂﬂhibﬂflr?g Rt genept i sie ofcfi%ltla%felf'ehey & ﬁ‘c@ﬁ%{?ﬂ@r@%
protein" e rotel n t étﬁc nn tbr’rét nbr ane through

hydrophob| caﬁﬁﬁ’ﬁ &?Srsé‘é]lgor‘f'ea' et%h:ﬁ ‘WB‘ ing ﬁ:lc’d Pﬁll%er of the menbrane

once or sever al"Delagedatyberabiergyr Undneit 20ikS11a% W@ Sred OYRASE, O
t hree rraln [f |ons t hat is extr, cell§ gy ,cr‘re gi on, transnmenbrane region,
e

and cyt opl BEHYr e628T 2 CHd 2L dEnTERL BAEEYReOF €8ll) subhateeis. the

mol ecul esalJ&rrcjy astm@altsmmd)rbqrnm qﬂébl &dhs iad¥dd WitRSafBLder QeRRLRY @rcé?@.ll |
surf ace ol in thce f or,m honodi ner,_ _het er odi mer

ol i gomer Wn}cﬁ::.zr%&gnearn o (Rt (aér)d JZ% ﬁﬁg?ﬁﬁeghéoséﬁé’ GrL I er afi 1%W%| d
tscﬁqubﬂcte apferox imatelexd 4 aotaIBI ndar s rtegaﬂgnbmﬁa?ms:ai@?c \ﬁ.ﬂ@.b:h@ht aadlﬂfrﬁ%a}{hhecf rom
e parti rei ion), from ire structyre o e
abovg m%tﬁlééyféﬁé%ﬁﬁﬁeegrbﬁg?ﬁ WTEPE % 893 Ml the diydrarr 0 i
out si de dfenshdimedbmdrtd. ahnaothgenwisdse— cbnlﬂﬁﬁﬂ@dBﬁlthetMéloéﬁn@rara:mﬂ I on
of the region ‘%ﬁu%h%etl%g@ﬁmé?géaQilBEﬁ%ﬁ'}Hgﬁa %ﬁgé},%%e F SR an inredty Orat ed

into the nenbrane (tran Freg
cytopl asm¥Pidasmiing emeigenansoehbr ase tebeonultyt oplasnge regt BN "f:rz‘bm

Fusi on pol Yoot e Ll B R, TR Eapn B he, DR ed MBS calaed | s
regi on ofaldgysiwpep ndoutempiantutingfAbtdte {mr eberabltya Pl &rdy CoToia0v-AN3
01/87981-Jﬁzﬂ‘%@pﬁ&g49§5chloride or plant toxin such as lacquer, or allergy
related to graft rejection to graft observed in the allograft.
"Pharmaceutical composition” herein means a composition useful

20 as adrugcomprisingas the effective ingredients antibody (preferably
human antibody), which binds to AILIM (preferably human AILIM) or
a portionthereof, ormonoclonal antibody (preferably humanmonoclonal
antibody) or a portion thereof and a "pharmacologically acceptable
carrier”.

25 The“pharmaceuticallyacceptablecarrier"includesaekcipient,
a diluent, an expander, a decomposition agent, a stabilizer, a
preservative,ré buffer, an emulsifier, an aromatic, a colorant, a
Sweetener, a viscosity increasing agent, a flavor, a solubility
increasing agent, or other additives.

30 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, or
sSyrups.

The pharmaceutical composition can be administered orally or

35 parenterally. Other forms for parenteral administration include a

solution for external application, suppository for rectal

B



46 human AILIM , and "the whole or a portion of a constant regio ﬂ] 004

i mmunogl obul in_heavy chain (1g, preferably human Ig) " PreferabI;2 H}%

f usi on po‘lvgﬁd’é’ﬁﬂsae is a fusion polypeptide with an extraceP¢THRMAO4BEgi on of
AlLIMand a portion of a constant region of human I gG heavy 5 chain and
particularly preferably, a fusion polypepiide of an extracellular region of
AI'LIM and a region (Fc) of human 1gG heavy chain conprising a hinge region,
CH2 domain and CH3 domain. As 1gG 193 is preferable, and as AILIM human,
mouse, oﬁdF‘éPlRtEPMPEI ﬂF‘@fE?éEF@Y( pPES ERbbyd Humiile ub®aiThe thhd, ewidich

portion gbmprG@Bst anl 39t fa RN ;4 qglobulin (1g) heavy chain" used
herein nmeans the constant region or the Fc region of human-derived

i munogl obul i n"The &pFeadesan VRCyHsnendinales thiebugt , sex a wedrghitoraricheymepton The
I mmunogl gleuki Ba€8snpe | n class and an

subcl ass. Spelg?flca [ éﬁ%%c%g@n% ? tlﬂe%%ngrluq%og@lg:atk?q'loﬁln%a “rgBt f‘%%l dt

| g, | g&3e24ReNEg Y the kénd ng/aqtugfm iaggefgany (pdmemmue 9E. antibody

Prefer abﬂnﬁnt&@ﬁeﬂmﬁ'@@é Pblédxﬁ:alnsed 9Gn( 1 ad ﬂk‘%%acl @T%e prgig%%ﬁlglrol gM

Exanpl es_of particularly pref erable inmnog!
i nvent i oHSHPé ﬁ!ho§86behéﬁg\aﬁguttl§aﬁumnrpeénn:wea bg@ bEQ&mlhg@erég% an

| g&4). 2 | St h, f
char hs camoared of s st e M STELHIE A K Mo e Leo " ), ST ome
honol ogo# Fré‘éwréﬁ&Pﬁs (PeRRRARRY oaw\eaztmmwtmmmmmwmeoﬂesm
(S Sdbondsht bt b8 DR naSy 5@@9§§gc9én‘§ h& %E tzcég%%n anoﬁrth%bcj.ioes [ egl on

(VL) and the | ight chain constant region eav
conposed™8f <t ﬁ@aﬁeW%H@IWW%@@W%gﬂ%ﬁ l{ex/l-ﬂ)ece&ﬂﬁaltmelrhe@welcm:fes

h
constant regi omn(gkdtidheabeamyes qn%'&bﬂ%kaﬂtbé%%é%%%?%ggllg&aom

domai ns _havin am no aci d sequences I nherent”in ea
| gA, |gDsuéF?8n%g}E)3 tha adbadibdiradsneryxig gezlarn@geutamlllgaccemwga\l

and IgAZ):arfh%thaydh chai prefs a6 |c9ﬁ.|  sa0fe b&%oﬁﬁ&é% v me?f d
?il#l %ggg hlnge regi on, 2 domain, and CH3 domaln i 'S

fro tgrlfn rdd edsy At BRr £9T YRS HeRA wifdi AddRsSEim 3 sansardsed-ion vmo 0/11

domi n, p3SaRicABBdkIai10kar@it: AR ) P th (G AU dh 4y d i s order from N

t erm nus.
The injectionthus producedcanbe administered to ahuman patient

inneedof treatment inadose of 1 ug to 100 mg/kg body we ight, preferably

50 Mg to 50 mg/kg body weight once or more times a day. Examples of
20 administration route are medically appropriate administration routes

such as intravenous injection, subcutaneous injection, intradermal
injection, intramuscular injection, or intraperitoneal injection,
preferably intravenous injection.
The injection can also be prepared into a non-aqueous diluer.
25 (for example, propylene glycel, polyethylene glycol, vegetable oil
suchasoliveoil, andalcohol suchasethanol), suspension, oremulsion.
The injection can be sterilized by filtration with a
bacteria-non-penetrated filter, by mixing bactériocide, or by
irradiation. Theinjectioncanbe produced in the formthat is prepared
30 uponuse. Namely, itisfreeze-driedtobeasterilesclidcomposition,
andcanbedissolvedinsteriledistilledwater for injection or another
solvent before use,
Pharmaceutical compositions comprising the human antibodies
of this invention are useful as pharmaceutical preparations, without
35 inducinghost immunorejectiondue to HAMA (human anti-mouse antibody) ,

to control a variety of biological reactions (e.g., proliferation



The heavy chain of 1g& is conposed of VH Cy21 domain, hi nge regz oNLT 2002 O
C T 2004 09%7/‘ 7981 PCT/ JP01/ 04035 47 0722 domain, and %C domain in this
order fro V&M nus. The heavy chain of 1g& is conposeFTBIPNALIEY 31
domai n, hinge region, CY32 domain, and Cy33 domain in this order fromN
term nus. The heavy chain of 193G is cogposed of VH, CY41l domain, hinge
regi on, cy42 domai n, and 5 Cy43 domain in this order fromN term nus. The

heavy chai | gA i s conposed_of VH, Cal domain, hinge region, Cat domain,
and Ca3 %%%%ﬁF?S&%&& ALLEMy NCYBPRE RIS TOEIGRI QR by, cRAdShewmyeshing of
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domai n, hi regi on, domai n, and C53 domain in thi
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with one IPYhE Ty ﬁfa ghYS 18P Eikpewsapgedl %ﬁ@yoﬁénﬁénglwﬁt\ﬂhkéhl%%
horol ogousebksvy afrad red 1 ROIENisg CanPlsedy Df 4 heyhbPELis th@fbo@'Q u@‘l@f@h”
and CH3 dorrah%ﬁe co aﬁﬁld(d th rough..disul fjide bonds (See "I munol

Il ust ratBg* Hiha 'S 2CRARKGHSD PPl ES S?gh(q%gwun%?&l'suso%msw
Newest MeckLhlorSopenee. Rﬁeﬁqmé anibbahylinsiy) ©f therewel Wsifibe anhogkrdo,
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regi on ofpm@sence of the complement.

This immune cytolysis is induced by the action of the complement
in conjunction with specific binding of the antibody to cell-surface
antigen. The antibody bound to the surfacé antigen activates C1

20 complement (Cl). Subsequently cell damage sites are formed through
a series of complement-~fixation reactions with C2 to C9 complements
{CZ-C9),andthencellularcontentsarereleasedfromthecellsthereby
lysing the cells.

The term “antibody-dependent cellular cytotoxicity” herein

25 indicates a biological event that is also abbreviated as “ADCC,” and
is a cytotoxi_c action on target cells by effector cells such as
lymphocytes, macrophages or polymorphonuclear leucocytes, which
requires not only effector cells and target cells but alsc an antibody
participating in the induction of the cytotoxic event.

30 The term “mixed lymphocyte reaction” herein means a biological
phenomenon abbreviated as “MLR." The reaction is also referred to
as mixed leukocyte reaction.

Allogenic leukocytes or lymphocytes derived from distinct
individuals are mixed with sach other and cultured for several days,

35 thereby allowing blast formation of the cells and DNA synthesis in

the cells (i.e., cell proliferation). This reaction is referred



I mmunogl obul i n heavy chain having the structural characteristicsC?% i
nment i oned above and preferably, is the constant region w thout :£§ 2004
domai n, oY GHd 781 region. Specifically, exanple thereof isPEHEPMHEHISN
conposed of hlnge region, C2 domain, and C3 dormain fromeach of 1gG 2 9 OC
T 2004 WO 01/87981 PCT/JP01/04035 48 IgA, and IgD, and is the region
composed of C2 domain, C3 domain, and C4 domain fromeach of IgMand IgE. A
particularly preferable exanpl e thereof is the Fc region of human-derived

| gGL. Thé&°f 88 ¥hRpdrypegende )i-oned above has the advantage that 5 the
fusi on pol ypephiale cah 8a, flinity.
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Fc) of an imunogl obulin such as G as mentioned above
part rer . C%rle%\}?@rrrl@%@eltvbmWmﬁ%@%sm@g&mnef DR syFcthefsivad dnSthe

|nnunoglgQHgkn§yﬁ?ﬁongblable an inmmunoassay for the fusion polypeptides
can be easil ormeéd wi th anti bodies again, the Fc. "A pol ypeptide which
bi nds to AILI he sappengded ﬁwntaeslseéoD%@emankbe|amalukﬁﬂ|bytmﬁﬁsur1ng

definiti Qﬂc@frp%fﬁtﬁ@ﬂ\bef £ §r§fﬁ'@elabe§889«l’ r%f‘{JP_L,Su?%ﬁ% su%p a0|e¥1?e :Eﬁrge

whi ch binds to AlLI are whol € or “a portion o
const i t utPhg kh%wﬁuBiﬁusBpﬂPtbe celd30 or a nol ecul e called LICCS which are
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Pref er abhghbh YREPh+ &8k S&NFF :}Eaﬁ
portion of an gjx%oggcelg% gﬁerir?%ﬁggefﬁﬁigﬁ ove ?ggn %%fﬁ%%bml'ﬁ@ﬁo
LI CO8), BFoaeFIHE?oﬁ%dﬁPdaﬁ%%geaﬁwFQ% anflespbipdhypemn deroaadurhefwhol e

or a porbh:@BaQinQ €RESHRA! bY CBER 1N ng IEHRGI QRN NG Vhﬁaﬁﬁaé @1‘18 eéé‘b'y
ngﬂ%lnnuno%B bulin) . Here, the terns an extracellu ar regio
on

nt 2r &§PBhAGE PﬁmﬁﬁﬁﬁQQﬁﬂﬁ ﬁoﬁe&hﬁmﬂﬂﬂhiyIﬁ%ﬂih&ﬁ&%&ﬂﬁaﬁhﬁnﬂNﬁg as the
abOVG- The pol ppepéhéedingpPerié oM of 1tiRR RO aRH-I8 ahcagTRAt +he ﬁﬂgsent

invention can also be obtained in the same manner as described above.
DNA encoding AILIM (particularly preferably the human AILIM)
of the present invention can be prepared by cutting {(digesting) DNA

20  comprising DNA encoding AILIM prepared as such with appropriate
restriction enzymes, and as required, ligating the resultant DNA
fragment with a linker DNA or tag by using an appropriate DNA polymerase
or the like. The DNA encoding AILIM ligand can also be prepared in
the same manner. _

25 An exemplarymethod will be shownbelow to cloﬁe the cDNA eﬁcoding
AILIM (particularly preferably the human AILIM; the protein is
hereinafter referred to as the protein of interest) from the mRNA.

ADNA encoding AILIM ligand can also be cloned in the same manner.
First, messenger RNA encoding the protein of interestis p'repared

30 fromtissuesorcellsexpressingandproducing the proteinof interest.
MRNA can be prepared isolating total RNA by a known method such as
quanidine-thiocyanate method (Chirgwin, J.M. et al., Biochemistry,
Vol.18, p5294, 1979), hot phenol method, or AGPCmethod, and subjecting
it to affinity chromatography using oligo-dT cellulose or poly-U

35 Sepharose.

Then, with the mRNA obtained as a template, cDNA is synthesized,




30 fusion polypeptide nmentioned above can be produced not only by 290CT 2004
reconbi nag; ‘Rl\@l!hechnol ogy as nentioned bel ow but also by a method well
known in T 47%such as a chemical synthetic method and @C&RIORI ¢ ur e
met hod, or a nodified nmethod thereof. The "anti body" of the present

i nvention can be a polyclonal 35 antibegdy (antiserum or a nonocl onal

anti body agai nst manmalian AILIM (particularly preferably human A LI M
defi ned z.bove, and preferably 290CT2004 WD 01/87981 PCT/JP01/ 04035 49 a
nonocl on Pra‘?l‘fzi“ﬁgﬂ‘%/t bé’p@c“i“?lrz‘éﬁr}%}’”t REthRRE| BT e AT ent FBDEJT Hpva sy such
activityasithé meithiotl 6 aN=3anfzeé 810N (151 Aldd 1M eXREES SFANY zC,eJP',f by, 1lg|8d5;,n.g to
AlLIM or, |,ah| bi ting pgoﬁuctlon of interferon or 1 nterleukfn §1 b&/ '
Al LI M expPssit -Cel Ps2 BAridd8s ) bick fiae e thod of Hofdrapet @y pdGahkdhgy25,

herein tlpi. 268l (19may ) TRth AL 6Hy Byt E@LhHb ALULI BRI, bacrdﬂAC.U' th¥amag,aLed by

r
ThI-t%pe,T cell), that is, the, aIIerCay_ is mediated by T ceHil sengﬁtlze
wi th ant rGETF SERERIBY FreRpforReneEr £odd vwth peasnadecsoret ohrgd e tams
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reaction ,accongani ed w.th infllammati on caus by sal
the |iving 8t§aRi BAFkeSHSSi zed with an antigen is re-contacted with the

sane antigen. ThiespUgbayed done Alls@a0Yni ﬂ?iydﬁﬁr@flﬁférg}érreon% Wﬁg&d U
f co

pat hogeni,c anti ggn such as_tuberculin allergy derived from acterium

t uber cul 3SP9 2S5t EPRAGShEP LAk BRE MadindAddiad b haisiter. gyARY, PhagR Mecg o T's

quanidty thbhtpii leNreDitatéd anl B6GYs AnChEsh Gl §5e8UCE @S ¥E ﬂHa%i[;Pe
I n_such as lacquer, or allergy related to graft rejection to

or plant toxi

graft obé‘éﬁéeHlPﬁlflﬁeVSFFeﬁﬁaﬁ? PHRER meectit( c Hotddnpesit Bentn heWdiem rabans a
conposi t ivertosef silapp2Q.«a5 ta ignSIFIIdSl Rerasning £§ hReidiwecung edi ents
ant i body prtef ?lr ahl hunman anlgr_bbooclzy ; _which binds to AILIM (preferably
human Al L6 a"d”‘éﬁPFB’i‘PFﬁ’é 8F CABEXRATY DHERSERCLHAY HhsRerleiapaideunan

nonocl onalf taet plredyh torn nveparitinon nt heheef ard prHAbRClseqi cal |y

acceptabl e carbg rC %5& Thg ! hﬁr.n%ceutical | ) gcce table carrier” includes

a extipient, SOHMTAMES ARSEXpERAIC 3 Vi A &geHPLea Shamathest,
of Maniatis et al. (Molecular Cloning, A Laboratory Manual, second
edition, Cold Spring Harbor Laboratory, p.1.53, 1989). cDNA can be
inserted into a phage vector by, for example, the method of Hyunh
etal. (DNA cloning, a practical approach, Vol.1l, p.49 (1985)). These

20 methods can be simply performed by using a commercially available

cloning kit (for example, a product from Takara Shuzo). The
recombinant plasmid or phage vector thus obtained is introduced into

appropriate host cells such as a prokaryote (for example, E. coli:
- XLlBlue MRF’, DH50, HB10l, MC1061/P3, etc.). |
25 Examples of a method for introducing a plasmid into a host are
calcium chloride method, calcium chloride/rubidium chloride method
described in Molecular Cloning, A Laboratory Manwal (second edition,
Cold Spring Harbor Laboratory, p.1.74 (1989)), and electroporation
method. Phagevectorscanbeintroducedintohostcellsby, forexample,
30 amethod in which the phage DNAs are introduced into grown hosts after
in vitro packaging. In vitro packaging can be easily performed with
a commercially available in vitro packaging kit (for example, a product
from Stratagene or Amersham).
The ¢DNA encoding the polypeptide of the present invention can
35 Dbe isclated from the cDNA library so prepared according to the method

mentioned above by combjning general cDNA screening methods.
.



preservative, a buffer, an enulsifier, an aromatic, a colorant, a 290CT
smeetener a viscosity increasing agent a flavor, a solubility increasing
agent, WOONE8hddi ti ves. 30 Usi ng one or nore of such cafGT/ 80404033

phar maceut i cal conposition can be formulated into tablets, pills, powders,
granul es, injections, solutions, capsulsgs, troches, elixirs, suspensions,
emul si ons, or syrups. The pharnmaceutical conposition can be adm ni stered
orally or arenterally. Qther fornms for parenteral admnistration

i nclude a soIEFHH' 8B coxe srleaie QPRPT i@ Fhesdppbied GDYAf oan becictteened
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be necessary i n ot her_cases ar e injectio ced by
di ssol vi FhtRiR peirli pRL YRRP Bide bridytha %eﬁ@ﬁl—ﬁ xiventilear sapebei @tatéq/ned by

accapt abhp1 LAFThET tAHC e oBNYY BLagieRh %%ﬂh%ﬂf féb’ﬁ*fbrrﬁﬂnﬁe'ﬂsy avai | abl e
15 distilled water for_injection with adjusting a concentration to 0. 1 g
anti body/ n cdf§Rrat 6Pl hEPEATY bpESPATeR R iy, aTﬁiéNi\n?Ielewwqmueector
produced; £ ni §% tign n d

dose of J gﬂt%’?a%% EERpes bﬁz?‘z““@@%?ﬁfeéibﬁsea B L
wei ght olﬁ% C&Feﬁﬁﬁebf(l % h% %ISﬁCZeoad%ﬁW%@ﬁ@tmeﬁorﬂa’m@am%t
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sub ?‘? S i nkpﬁt ion, i nt radermal injection, intranmuscular injection,
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The nucleotide sequence of the DNA thus cbtained canbe determined
by Maxam-Gilbert method (Maxam et al. Proc. Natl. Acad. Sci. USAa,
Vol.74, p.560 (1977)) or the dideoxynucleotide synthetic chain

20  termination method using phage M13 (Sanger et al. froc. Natl. Acad.
Sci. USA, Vol.74, pp.5463-5467 (1977)). The whole or a portion of
the gene encoding the polypeptide of the present invention can be
obtained by excising the clone obtained as mentioned above with
restriction enzymes and so on. ,

25 The DNA encoding the polypeptide of the present invention can
be isolated from the genomic DNA derived from the cells expressing
the polypeptide of the present invention as mentioned above by the
following methods.

Such cells are solubilized preferably by SDS or proteinase K,

30 and the DNAs are deproteinized by repeating phenol extraction. RNAs
are digested preferably with ribonuclease. The DNAs obtained are
partially digested with appropriate restriction enzymes, and the DNA
fragments obtained are amplified with appropriate phage or cosmid
to generate a library. Then, clones having the desired sequence are

35 detected, for example, by using ‘radicactively labeled DNA probes,
and the whole or a portion of the gene encoding the polypeptide of



The injection can also be prepared into a non-aqueous diluen 25 (fﬁ)@ 2
exanpl e, a{&@%{?ﬁﬁe gl ycol, polyethylene glycol, vegetable oil sacgh S g)‘l Ive
oi |, and al'cohol such as ethanol) , suspension, or enul si ofcT4H&¥%H W ecti on
can be sterilized by filtration with a bacteria-non-penetrated filter, by
m xi ng bacteriocide, or by irradiation.gglhe injection can be produced in
the formthat is prepared 30 upon use. mely, it is freeze-dried to be a
sterile solid conposition, and can be dissolved in sterile distilled water
for inj &BRi BRE8ENAnbRNERtign| iembirired imm thisachaneat byatxchnpasititns

conpri si pastRe cRYBRAN AL ANROGIES s Oford hi s invention are useful as
phar maceuti cal preparations, w thout 35 inducing host immnorejection due

to HAVA (humanPaRPrradise ehtiNfogproding thapmlted nvaf ijetyemssthibyl POR cain
reacti onge(8adriefllr Ghtf | PCT/ JP0O1/ 04035)
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phar maceGHVEERNpr d88at iedi¥s -0 treat or prevent various di seases by

[ ks N 2D It ; : ' S ssoci at ed
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with AlLI Mnediated signal transduction. e | mune cyto %in
i ndi cat eSYRTBRELEGHACRY thRehorBhomeiBoflel Pagsd 20 tysimaoledtisleddquence

(cytxd ys iaa}:oaamlgb%ng}t@%i%y AN 3ftdlady, (particularly cell-lysing
anti body) as wel | _as bi ndi n%_vm' th killer cells. The cell-lysing antibody
is a cytotoxi cAéﬁgwﬁﬁ%?e\MﬂV@W Loz (P islp rl ¥ afsined lacthe hpaoA IddM)s

such as omiNgoeehbs, theéssse (Selte PAbBPER Mhen Lhe,apti ﬁé’&i’oﬂ o, 4 the

cell-surf _ace agtsi en, 15 it causes a cytotoxic effect on the cell or
i nduces EYEBPYSECs3Pnat RRCOPrERMEPBITe IR assindmento FhRsuz Infiglehad ol ghsi

i s i nducedmhynilyeuseti 98net it hee CONPLEIENSn HdtHEARUGRCT h DN bhifia SBIRG i
bi nd]|a g %f t he antibody to.cell-surf ace antigen.” The ant] body bOt_Jndl to the
surfxte’ Xn‘f’?ﬁ‘éhn%gfqﬁ/%?‘égd@g AILIM (cDNA or intron-containing genomic DNA)

based on the method illustrated above with appropriate restriction
enzymes to give a DNA fragment encoding the AILIM, and then as required,
ligating the resultant DNA fragment with a linker DNA or tag, by using
an appropriate DNA polymerase or the like.

20 The AILIM ligand {particularly preferably the human AILIM ligand)
or a portion thereof (preferably, the extracellular region) can be
prepared in the same manner.

A specific example is illustrated below. Namely, the DNA
prepared as described above is inserted into a vector, which will

25 Dbe described later in detail, to yield an expression vector. Then
the expression vector is used to transform a host cell as described
below to obtain a transformant. The transformant is cultured and
allowed toproduce the proteinof interest intothe culture supernatant.
Theproteinof interest inthe culture supernatant caneasilybe purified

30 Dby using column chromatography and such.

There is no particular limitation on the type of expression
vector for the productionof the recombinant AILIM {(or itsextracellular
region}, as far as the vector is replicated and maintained or produced
autonomously in any of various hosts such as prokaryotic cells and/or

35 eukaryotic cells. Such expression vectors include plasmid vectors

and phage vectors (Cloning Vectors: A Laboratory Manual, Elsevier,



20 conplenent (C) . Subsequently cell damage sites are forned thr9 %g”&@‘
series of conplenent-fixation reactions with C2 to C9 conpl enents ? - 9 ,
and then ¥OWHIB! contents are rel eased fromthe cells t hePERYPOLILYEIENg t he
cells. The term "anti body-dependent cellular cytotoxicity" herein 25

i ndi cates a biological event that is al 3 abbreviated as "ADCC, " and is a
cytotoxic action on target cells by effector cells such as |ynphocytes,
nacrophages or ol{norphonuclear | eucocytes, which requires not only

ef f ect or NE¥| F€T&nd1P8Pdet cells but also an antibody participating in the

I nduction of tfHReCYLkOtOXi tenm W I hocyte reaction”
herein neans a b?ol ogi gé(éléfOﬁ\r?g\%tn%r:’gcnaﬁg%barsgvllryatbe@déggp 'é%%a %%131'?{8%?89&?‘%
i s al so PRfePRreadiBy ALLAY x&rF |idik cuiizaqeddatliaon redlilongemiich aukeeybestoF
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cul tured fo? severa? days, 35 th%regg éf?o@#%%gﬁfgg%ﬁgo?ﬁ%tg
and VM hdYi Shen usiakangthad  eSPectii¢ pranplesabiforthe WhiisorEaghi on
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(al l ogeni ¢ I\/%R). DNA synt hesi s ( rolit
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acconpl i shadshyatd e ] ;e adi cl alysis.5 ¢ be
B a JHEMNty MshB £ 1§ adigat: hOGY Il'hét gﬁﬁgﬁﬂerp?’ps,

- Aaiad,
carried out 1% nmeasuri ng the anmount of synt hesi ze
| ymphocy289 Fhéd4rplinamstlesy efhpbrged BRA x dredee mingthamps syctmaashrphgge

i ncaopor ahilem axfirdysi dheecthabkekedhwildd I ath§i 05906) §1ﬂ8ﬂ A5, 1L £$y§us i nto
the nucleus of .the,cell. 10 DNA_encoding AlLIM (particularly preferably ’
human Al YRRFABE2 VYA&EUSr e 8BAL MPRVERE &Y l¥Bsde sétst ¥ilrad -according to a

comonly used PhRbNOM P¥ctiStH %R aRdiES Whn Gl Eﬂh”QnEQHénH R HRNGE the
encodi ng, Al L rocegure %gi I sol élng genom ¢ DNA and I'cing them

procedurénVS#QEBBéBafiﬁﬁu} PNAE B Ysthg %P@@»M@%bHEELQE bEs nfduble
sequenceeasratblaullaiptédton s AHACA@EE thobe CORFFCALLY SYH RESHZLE91 t N6y
DNA'lSDNAtﬁQ%ggirngxlbggsé‘lilﬁlth“ag%E%Ian o%c%%redasqxcrefa\,\cne;[ hoft hteheprl'?c?segtcell, or
alternatively the soluble extracellular region of the AILIM
(particularly preferable the human AILIM} is intended to be produced.
There is no particular limitation on such plasmid vectors, as far
as the vectors can express the gene encoding AILIM (particularly
20 preferably the human AILIM) or its soluble extracellular region and
Produce the encoded protein in various host cells such as prokaryotic
cells and/or éukaryotic cells. For example, such plasmids include
PMAL C2, pcDNA3.1 (-), pEF-BOS (Nucleic Acid Research, Vol.18, p.5322
1990; etc.), pME18S (“Handbook for genetic engineering, ” Experimental
25 Medicine, supplement, 1992; etc.), etc.

When bacteria, particularly E. coli are used as host cells,
an expression vector is generally comprised of, at least, a
promoter—-operator region, an initiation codon, the DNA encoding the
proteinof the present invention, termination codon, terminator region,

30 and replicon.

When yeast, animal cells, or insect cells are used as hosts,
an expression vector is preferably comprised of, at least, a promoter,
an initiation codon, the DNA encoding the AILIM (particularly
preferably human AILIM) of the present invention or its extracellular

35 region, and a termination codon. It may also comprise the DNA encoding

2 signal peptide, enhancer sequence, 5'- and 3’'-untranslated region
Ll
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I nvention can al so be obtained in the sane manner as described ab g7 Phi6
encodi ng Alfgl My(g)articul arly preferably the human AILIM of the present

i nvent i on "CARY8%hr epared by cutting (digesting) DNA 20 cREH#ROSOHIGS DNA
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| i gand can al so be prepared in the sanme manner. 25 An exenplary nmethod will
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a gene erfddédi myraretepn) y§RIM imlwmoter, penP promoter and so on.
When the host is a eukaryotic cell such as a mammalian cell,
examples thereof are §V40-derived promoter, retrovirus promoter, heat
shock promoter, and so on. As a matter of course, the promoter is
20  not limited to the above examples. In addition, to use.an enhancer |
is effective for expression.
A prefexable initiation codon is, for example, a methionine
codon (ATG) .
, The commonly used termination codon (for example, TAG, TGA,
25 TAA, and so on) is illustrated as a termination codon.
Usually used natural or synthetic terminators are used as a
terminator region.
A replicon means a DNA capable of replicating the whole DNA
sequence in host cells, and includes a natural plasmid, anartificially
30 modified plasmid (DNA fragment prepared from a natural plasmid), a
synthetic plasmid, and so on. Examples of a preferable plasmids are
pBR32Zoritsartificialderivatives (DNA fragment obtainedby treating
PBR322 with appropriate restriction enzymes) for E. coli, yeast 2
R plasmid or yeast chromosomal DNA for yeast, and pRSVneo ATCC 37198,
35 pSV2dhfr ATCC 37145, pdBPV-MMTneo ATCC 37224, pSV2neo ATCC 37149,
pSV2bsr, etc. for mammalian cells.



of the present invention in a host is preferably used. 15 cDNA Ca”lP@PEI?%L
I nserted into plasm d by, for exanple, the nmethod of Maniatis at

(Mol ecul af V& @?rfsﬁg, A Laboratory Manual, second edition, COI#PIEHIIRg Har bor
Laboratory, p.1.53, 1989). cDNA can be inserted into a phage vector by, for
exanpl e, the nmethod of Hyunh et al. (DNA cloning, a practical approach,

Vol. 1, p. 49 (1985) ) . These 20 nethods can be sinply perforned by using a
comercially available cloning kit (for exanple, a product from Takara
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PCR priners
feplicon. Ifdesired, appropriateDNA fragments (for example, linkers,
restriction sites generated with other restriction enzyme), can be
used by the usual method such as digestion with a restriction enzyme

20 or ligation using T4 DNA ligase.

Transformants of the present invention can be prepared by
introducing the expression vector mentioned above into host cells.
Host cells used in the present invention are not limited as
long as they are compatible with an expression vector mentioned above

25 and can be transformed. Examples thereof a:.;e various cells such as
natural cells or artificially established recombinant cells usually
used in technical field of the present invention (for example, bacteria
(Escherichia and Bacillus), yeasf {(Saccharomyces, Pichia, etc.),
animal cells, or imnsect cells.

30 E. coli or animal cells are preferably used. Specific examples
are E. coli (DHSo, DH10B, TB1l, HB10l, XL-2Blue, etc.), mouse-derived
cells (CoP, L, Cl27, Sp2/0, NS-1, NIH 3T3, etc.), rat-derived cells,
hamster-derived cells (BHK, CHO, etc.), monkey-derived cells {(COS1,
CO0S3, €087, Ccvl, Velo, etc.), and human-derived cells (Hela, diploid

35 fibroblast-derived cells, myeloma, Namalwa, etc.).

An expression vector can be introduced (transformed



When a cDNA library prepared using a cDNA expression vector &L@h mﬂpl e,
XZAPI | ph vector) is used, the desired clone can be scree B “The

anti gen- aﬁ&f%ﬁﬁmr eaction using an antibody against the pﬁ?ﬂ@é@?'ﬂe of the
present invention. A screening nethod using 15 PCR nethod is preferably used
when many cl ones are-subjected to screesdng. The nucl eoti de sequence of the
DNA t hus obtained can be determ ned by xam G | bert nethod (Maxam et al.
Proc. Natl|. Acad. Sci. USA, Vol.74, P.560 (1977)) or the dideoxynucleotide
synt het i cletnsfwEd)dr rintat itors tretehloks uangnEphagdeh&cx.Saaﬁe[ et al. Pr ;)g:.
Natl. Acad. Sgiy. l; £4 ) /7)), The whole or a _portion
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obt ai ned & o i #¥ahd | ggst | PPr QpRRI kg rgs ct z S, _an
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whol e or a_ portion of the gene encoding the polypepti (
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by exci sifie WMddts rasd rigdd on &zyde and so on. Preparation of DNA encoding
the protein of interest bi/ PCR can be carried out by using known mRNA or
cDNA encodi ng tH¢ prefarplbelas gestionesf the AREIMclpsintiicwbaniprgfevaaly

usual netmoshd APCR) @ohRhaUsse $ &t deRRn2ABL {$SALD OO A1 dRRR A, - SR d LW
techggl Og:iayeséul@(iggt-lnjilé t?:l_alngl%g@rna%?:gsl(i%t %h)e' following this term includes
transductants) comprising an expression vector prepared as mentioned
above in nutrient media. AILIM ligand can be produced in the same
way.
The nutrient media preferably comprise carbon source, inorganic

20 nitrogen source, or organic nitrogen source necessary for the growth
of host cells (transformants). Examples of the carbon source are
glucose, dextran, soluble starch, and sucrose, and examples of the
inorganic or organic nitrogen source are ammonium salts, nitrates,

| amino acids, corn steep liquor, peptone, casein, meet extract, soy

25 bean cake, and potato extract. If desired, they may comprise other
nutrients (for example, an inorganic salt (for example, calcium
chloride, sodium dihydrogenphosphate, and magnesium chloride),
vitamins, antibiotics (for example, tetracycline, neomycin,
ampicillin, kanamycin, etc.).

30 Cultivation is performed by a method known in the art.
Cultivation conditions such as temperature, pH of the media, and
cultivation time are selected appropriately so that the protein of
the present invention is overproduced.

Specific media and cultivation conditions used depending on

35 host cells are illustrated below, but are not limited thereto.

When the hosts are bacteria, actinomycetes, yeasts, filamentous



The DNA encoding the protein of interest can also be chem call synt hesi zed
by the usual method, based on the nucl eotide sequence 10 encodil TtXH
protei n oNO'NSBBEst. AILIMof the invention (particularly REESRYAMY t he
human AILIM or a portion thereof (preferably, the extracellul ar region)
can be prepared as a recombinant proteigy according to a usual method wth
commonl y used genetic reconbination techni ques, using DNA obtained 15 by
cutting DNA encoding AILIM (cDNA or intron-containing genonmic DNA) based on
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be purifREAEO 3 B (Si Rgrcabaut EhroeretOdraptsy wand sechtitheardistimring,

par tigcul af hgggggg'kgr_l on the type of expression vector for the production
of the reconbinant AILIM (or its extracellular region) , as far as the
vector is repl'TRer &feahasheinyaratd srammletuetdedda ane Muudih lide ramyn iofa 1
yar| ous, Reals @sdkfim PGl Y A4 s 2081 0T GHIATMO! e 48BK! froghic
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W t _ t BECE®P2X¥econbi nation available in the art (plasmd DNA and
bact eri ophage when the host is an animal cell, examples of media are MEM media

containing about 5 to 20% fetal bovine serum (Science, Vol.122, p.501
(1952)), DMEM media (Virology, Vol.8, p.396 (1959)), RPMI1640 media
(J. Am. Med. Assoc., Vo0l.199, p.519 {1967)) , 199 media (Proc. Soc.
20 Exp. Biol. Med., Vol.73, p.1 (1950)}, BamFl12 media, etc. The pH of
the media is preferably about 6 to 8. Cultivation can be performed
usually at about 30 to 40°C for about 15 to 72 hours with aeration
and stirring, if necessary.
When the host is an insect cell, an example of media is Grace’
25 mediacontainingfetal bovine serum (Proc. Natl. Acad. Sci. USA, Vol.82,
p.8404 (1985) ). ThepHthereof ispreferably about5to8. Cultivation
can be performed usually at about 20 to 40°C for 15 to 100 hours with
aeration and stirring, if necessary.
The extracellular region (soluble AILIM) of AILIM of the
30 invention (particularly preferably the human AILIM} can be produced
by culturing the above-mentioned transformed cells (particularly,
animal cell or E. coli) and allowing the secretion of the protein
in the culture supernatant. Namely, a . culture filtrate
(supernatant) is obtained by the method such as filtration or
35 centrifugation of the obtained culture, and the polypeptide or

polypeptide fragment of the present invention is purified and isolated




5 DNA) by the usual nethod. Specific exanples of the vectors fopa [y 04
reconmbi natjon used are E. soli-derived plasm ds such as pBR322, pBR325,
puUCL2, pUMEIIEE pUCL9, yeast-derived plasnmids such as pSPﬁ'Q’J%!H&4'13pSH15
and Bacillus subtilis-derived plasm ds such as pUB110, pTP5, and pCl94.
Exanpl es of phages are a bacteri ophage sggh as ? phage, 10 and an ani mal or
I nsect virus (pVL1393, Invitrogen) such a retrovirus , vaccinia virus,
and nucl ear pol yhedrosis virus. Plasm d vectors are useful, when a DNA
encodi ng faam whef cehsurenfehtiang far theutsandy n@thfoer abiyoh bg demAnALLAM Or

its sol 4 n en expressed in a host cell
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encodi ng JEWJ;Q%N% p’é‘?ﬂl%w@rl y preferably human Al LI M of t he present
i nvention or i tﬂﬁleﬁf({:ﬁé(fﬁldﬁéfi‘{0§§nq:@969@ex@@nglel{ Eﬂ%@%&?&gsﬁ%q: %&tég]&as

aI SO %orrprl se the encodi n nal pepti ancer seqgue
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encodlng R tddMuyf e ufia3eRkthBMeSBEER s H1tG A on or centrifugation
and suspended in appropriate buffer. After the cell wall and/or cell
membrane of the cells and so on are disrupted by the method such as

lysis with sonication, lysozyme, and freeze-thawing, the membrane

20 fraction comprising the polypeptide of the present invention is
obtained by the method such as centrifugation or filtration. The
membrane fraction is solubilized with a detergent such as Triton—X100

to obtain the crude extract. Finally, the polypeptide or the

/ polypeptide fragment is isolated and purified from the crude extract

25 Dby the usual method as illustrated above.

In the present invention, the term “insoluble carrier” means

a carrier which is used to immobilize polypeptides on themby physical
adsorption or chemical linking. For example, the carrier can be (1)
plate,testtube,tube,cn:thelikehavinginternalspace,bead,ball,

30 filter, membrane, or the like made of water-insoluble materials
including plastics such as polystyrene resin, polycarbonate résin,
silicon resin or nylon resin, or glass, and {(2) insoluble carrier

used in affinity chromatography such as cellulose carrier, agarose
- carrier, polyacrylamide carrier, dextrancarrier, polystyrene carrier,

35 polyvnylalcohol carrier, poly amino acid carrier, porous silica
carrier, etc.



junctions, polyadenylation site, selectable marker region, and 78eglizgen.
The expression vector may al so contain, if required, a gene for gene

anpl i fi ca¥PIVE¥¥hrker) that is usually used. 5 A pronot er -RSpeiPE#3Fegi on to
express the AILIM (particularly preferably human AILIM of the present
invention or its extracellular region ip,bacteria conprises a pronoter, an
Shi ne- Dal garno (SD) sequence (for exanple, AAGS . operator, and a For
exanpl e, when the host is Escherichia, it preferably conprises Trp pronoter,
lac 10 pronot®re “Hede byshwidstance cppehdeepf tpplpuodetectalbe sirgmml er
or the Ik ; : res L hcul arl
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of courﬁg,l@;}ge pr onot er Islefft n(s)ctl%kﬁ o 0 the e anplés.
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used term nati on codon ??or'exanp e, .2 , an&' SO on) ' i1's ’

i | | ustrat®d asfhuereracrati gntegded.s Wisll | gsudddiarasgedn orsabhitdmtamate,

t er mpgnat &% £ Used - ] i ' capabl e
of repl i%lg?ci: ng theﬁmﬁgﬁéﬁbﬁAﬂﬁgﬁgﬁggE?% ‘ﬂ%ﬁ%ﬁﬁé’?%ﬁ%@%@?&&%% Ut al
pl ?sm' F,;%;%pzﬁg%i?gw?zegé nbﬁth%‘%&(ﬂ%?d EDNA fE:;@@m' moqm«;@pea@Ilﬁ rsag:fkf rwg} a
nat ur a Aasta dp2sp alsynt betic p)asdg, iSO, : e
pl asm ds are BR322 or ‘its artificial ggj}l &3?. \%213 (D%Aﬁégggm%?nag{)et al%fgd by
treating pB R t RR&Ppr FAite oteper ikt | Bhuere§eaeRT meteEiatolcan yaier 2

g pl asni defécyeend sayrRDeRBl v LRl ¥East. af tRRSYPRO: ALGR 348w S5
pSV%%hf r ATCC 37145, pdBPV- MMTneo ATCC 37224, pSV2neo ATCC 37149,
alone, enzyme, luminescent material, biotin or avidin provide no

detectable signal, butwhenallowed toreactwithone ormore substances ’
it can provide detectable signal. For example, when the label is
an enzyme, at least a substrate is necessary for the detection.
Various types of substrates can be used depending on the type of method

20 formeasuring enzyme activity (colorimetry, fluoroscopy, methodusing
bioluminescence or chemical luminescence, etc.). For example, when
the label is peroxidase, hydrogen peroxide can be used as a substrate.
Alternatively, when the label is biotin, avidin or enzyme-modified
avidin is commonly used but is not limited to them. As requirea

25 a variety of luminescent substances can be utilized depending on the
type of substrate to be used.

Any of the above-mentioned labels can be utilized in the present
invention. However, preferred label is an enzyme such as peroxidase
or biotin with consideration given to sensitivity of detection or

30 assay as well as the convenience of manipulation.

A “"method for identifying a substance capable of binding to
AILIM or AILIM ligand” in accordance with the invention is constructed
based on the principle of immunoassay.

Specifically, the principles of various methods as described

35 in “Immunoassay (3" Edition., eds., Eiji Ishikawa et al, Igakushoin,
1987) " can be applied.



pSV2bsr, etc. for mammalian cells. 290CT2004 WO 01/87981 PCT/ JPOL(PP@Bp 58
An enhancer_ sequence, pol yadenylation site, and splicing unction that are
usual |y u¥8¥%he art, such as those derived from Sv40 KEAMEMHBE0 used.
A sel ectabl e marker usually used can be used according to the 5 usual
met hod. Exanpl es thereof are resistanceggenes for antibiotics, such as
tetracycline, anpicillin, or kananycin, and thym di ne ki nase gene. Exanples
of a gene for gene anplification are dihydrofolate reductase (DHFR) gene,
t hyni di ne ki na*g%a@%h%,s REoRyePRiPESFsPaREETARAVgdFed dinstladet & sdyttrdsse
gene, ad_@ﬁésaﬂﬁiﬁéaﬂﬁrﬂ@ﬁl@o@?rl%qu@fcﬂ-‘ﬁh'&'s@etQ@QQBQ@}%k@Sﬂe%%@’ solid-phas
hygr onmyci n- B- phophaot r ansf er ase gene, asﬁgartate t ranscar bany! ase ger?e, et c.
e
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pronofer, initiation codon, DNA encoding the protein of the preSent

i nvent i oA 38R A nath R0 A S San Asitbod s1eR LY g Rk iged-ant AbpAvmeiantttion
repliconisl feg@mhl £65 e@PMWOPEMATE ¥V dd ag@BR el f , lr,hg_t}g,
restriction, sites generat ejﬁ wi t h_ ot herJregtri ?ﬁeonﬂ{el%%%g?%@cén eeJatsJSsSeadf by
t he usualtSFEPAGHSS @R ZHERIFERRRE LR QL ERUA CRESEY . 31 DYMRRIRdateD ned i4 Tt i on
usi ng T4eRMAmki gagmuudsagsdPr MBlEIAT |t headiwsent §i 1khen g red
by introducing the ex ressforrlmvect Of’ mentio&ﬁ% ablg\g‘g%?%?g hoqzdt&u?%ﬁ%mst
cells uséHmPHthﬁéYBP’é@gﬁtwi AVRHA | SN AME FILINCHY ABMHECRBRFY NG PP il
compad i bllgénkatk ammeXPEESIyON vector mentioned above 25 and can be

t ransf or ned. anpl es thereof are various cells such as _  natural cells or
artificially e Paq‘ﬁﬁ PRE§ePEHHAHAA" c@RY LT sH&P I BE 1nsigd 9ot dermneassavel d
of the pmayebt savestéanptbpsrexanmlacoiatinld aithEsahepiepbde antiRasid  us)
, yeast &S%%gharorry es, .Pichi.a}j etc. animal cells, or insect cells. 30 E.
coli or XHitAalCCRRYCE TRt Py i8I §P uERY. CRPYENLPRCEX SipPdocegrEeE andyiqr
(DH5a, Det@BonIBl, adiBitaged - 2BHUar@tieullar IPDUSE: BREsVedere8tl 51 ¢ POP tHe

C12715 Sp%r/in%ipllc\als_ %f I\gal_llldq’w-l?dh e}ngtﬁod, ' aéﬁgglgcla't\:/ecrjneqcﬂolds,’ or solid-phase

one-antibodymethed, more preferably sandwich method or one-pot method

is preferablyutilized,. Particularlypreferredis sandwich method

using multi-well microtiter plate having many wells such as 96-well

" microplate, or one-pot method using beads on which polypeptide is

20  immobilized and also using a counterpart labeled with enzyme such
as peroxidase or with biotin.

Brief Description of the Drawings

Figure 1 shows respective reactivities of anti_—human IgG

25 antibody, anti-human Igk antibody and anti-human IgFc antibody to
the human anti-human AILIMmonoclonal antibeody, analyzed by cell ELISA
using a flow cytometer.

Panels (a) to (1) show respective results of the assays indicated
below.

30 Panel (a): result of assay in which biotin-labeled anti-human
IgG antibody as a secondary antibody was added in the absence of primary
antibody into the microplate where wild-type HPB-ALL cells had been
plated.

Panel (b): result of assay in which biotin-labeled anti-human

35 Igrkantibody as a secondary antibody was added in the absence of primary
antibody into the microplate where wild-type HPB-ALL cells had been



hanst er-derived cells (BHK, CHO etc.), nonkey-derived cells (C@@l@_’mﬁgﬁ&
Cos7, Cv1, Velo, etc.) , and human-derived cells (Hela, diploid 3

fi brobl alYO4¥RTMEd cells, nyeloma, Nanalwa, etc.). An exprREEIRINISEL or can
be introduced (transformed 290CT2004 WO 01/87981 PCT/ JPOLl/ 04035 59
(transduced)) into host cells by known thod. Transformati on can be
performed, for exanple, according to th nmet hod of Cohen et al. (Prot.
Natl. Acad. Sci. USA, Vol.69, p.2110 (1972) ) , protoplast nmethod (Mol.
Gen. CenetatedMol. 168, p. 111 (1979)) , 5 or conpetent nethod (J. M. Biol.

, Vol .56, p.2 1971)). when,the. hosts .are. bacteria, coli, Bacillus
subtilis, et c%ga,“(et]hé . hBRULE SE aeAY ot EF‘?C%‘PPb%‘gl‘&g%?l?eL%%cﬁnféﬁhuw,
Vol . 75, TgR@2antilord) )as a areddrdu iy apt hiosdy JwaBasddsd oln , tAOlaidh e 63
(1983)) { he tg%;st Y ac%glaro ces .cerevisiae, . the _nethod of G aham
(Vi rof od St (i ey 3aiy HRo M R S REEE ok 4 SRPPfPREhYS COP ( he
met hdd tHd Sveemerplatedl . (Mel. Cell. Biol. , Vol.3, pp. 2156-2165 (1983))
when the host | hsect cﬂa s. .The extracell.ular region of the A LIM
(particularly Efs)arng%]grg%’l y THY {71 AF LARY 28 %@W@smqgh\?é}ﬁﬁ"&?“(%lww
ALLIM cendel guatiusedibddy byMabHlGatiayy disedséor aapEimary tahe: itbeldyovd g
this term inclu ransduct ant s risj n expressi pn_vector prepared
as ment i%%ldé%“l’ag%\?/eeiel% ﬁlr}%u‘rli gHPaﬁE;pga. i?t?ﬁﬁ%?gé’ﬁ& d%ﬁ?cﬁeaﬁrad&eé%qcﬁ“ﬁhe
sane wantibedynutrient nedia preferably conprise carbon source, inorganic
20 pihtrogen s , organi ¢_nit.rogen _squrce .necessary far, the grow.h of
hos'?'bcel I's (t?%%\rg?ejbrﬁéa)nt s’}ggs.mga?rgl 8% 6f the w%d?%’b%‘%{caéi%’%m"@qhmbd
dext r anmendcbbra bt anthpodndIMabrdase, vardd exedphesaobrihery rovtgavidy and
organi c \nj trogep_.source_are amoni sal t nitrates, amno acids, corn
steep | iﬂg]iuéo.#fg pj;?)l?%#%f? Bh5&; ﬁ?mﬁﬁet %&t?%ﬁﬁ"’g%y"‘?@ c3ked SfFPBIaRD
extract .antibedyred, they may conprise other nutrients (for exanple, an
i norgani ¢ sal tp{fof np | ¢lzu | Qri . og{umdih r ogenph e,
and magnesi um cﬁ ori gfef; Jr%is?g% %g Ig«'lasr?t(‘\a' bﬁo ?@sm?nf un?)?ar?pr?%, %&?@ﬁfﬁe
neoAyci Moneeberal | antikadamytab-18tc.yas used as a primary antibody and
biotin-labeled anti-human IgFc antibody was used as a secondary
antibody.

Panel (g): result of assay in which human anti-human AILIM
monocleonal antibody JMab-138 was used as a primary antibody and

20 biotin-labeled anti-human IgG antibody was used as a secondary
antibody.

Panel (h): result of assay in which human anti-human AILIM
monoclonal antibody JMab-138 was used as a primary antibody and
biotin-labeled anti-human Igx antibody was used as a secondary

25 antibody.

Panel (i): result of assay in which human anti-human AILIM
monoclonal antibody JMab-138 was used as a primary antibody and
biotin~labeled anti-human IgFc¢ antibody was used as a secondary
antibody.

30 Panel (j): result of assay in which human anti-human AILIM
monoclonal antibody JMab-139 was used as a primary antibody and
biotin-labeled anti-human IgG antibody was used as a secondary
antibody.

Panel (k): result of assay in which human anti-human AILIM

35 monoclonal antibody JMab-139 was used as a primary antibody and

biotin-labeled anti-human IgKk antibody was used as a secondary




30 Cultivation is perfornmed by a nmethod known in the art. Cultly tﬂﬂﬂzﬂ
condition uch as tenperature, pH of the nmedia, and cultivatiohtl Uére
sel ect ed S‘H?S)P'é%)?]atel y so that the protein of the present PCRIRNOMBA i s
over produced. Specific media and cultivation conditions used dependi ng on

35 host cells are illustrated bel ow, butgare not limted thereto. \Wen the
hosts are bacteria, actinomycetes, yeasts, filanmentous 2 9 OCT 2004 WO
01/ 87981 PCT/JP0O1/ 04035 60 fungi, liquid nedia conprising the nutrient

sour ce nEMT R above are appropriate. The nedia with pH 5 to 8 are

referably usegandieniyhe fosi14 S X S a e re
EB medi ay (%] m?éll a ?I\:/LI)I | er etlglog al§Q‘:'lqﬂ/lelﬁ; @q%{:al? hg%oﬁ Qé@{ g‘éﬁ r%%]?:[ﬁ

Labor at of¥PRGELeRRY 1@7@1)k§°dWTJWEETh39e?’é5 usieAg atSheaseanda!aY autibady i andcan

be perforﬁmmaﬂéae%i ddcfohddalt [QFca 0,324 h a Ion
and stirrin I f necessary. \Wen thegﬁgstgﬁrégb%g |Fla§s‘;%uﬁ |va:It‘| %%8{,: 1

per f oPmed® qlﬂr at 30 to 40 C for about 16 to 96 hours with aeration and

stirring, 10 |r[1’hen@q;ﬁs,§a{,,y_ Vgant I f
Bur khol der m n| r‘g %Srre I a t%osﬁ 2ng§%?§§g i§ 33;1&1@&5% E‘%é% ngg b%‘? e
h

p. 4505 (ERRHLTt BRY o Wﬁé%ﬁ?laavsarp‘%lef%mpposlpaas apuihodpmiasmisen be

per formedhs usigldonhtato Pk ©ileSdy, f or about 14 to 144 hours with aeration and
stirring, 15 if, necessary. Wien the host is an aninmal cell, exanples of

medi a are MEM fed@de CoSbRMSi Rgcabsbrabien wuEe atidth b@\ﬂmtsépuhw(l&;l Igike,

Vol . 1822, Shna ) B9 '
RIgM 1922 mr?g’(l:lol 9 a]( Amabl\(;b)fl (@Msﬁgfgﬁ'&@v%?ﬁ%%ylpgééslsga\%d %7y) )Qa%%gé(:éﬁﬁlépx

(Proc. Sdt®t %%&%"fs}ﬂlfﬁn Mg antifpdyg po1 (1950)) HanF12 nedia, etc. The

pH of the nedimd seprafenably alcidti & @ &lugfbfsbéat:leoan%aﬂs@Eypeéﬁ&”@??éi
usual l'y eﬁ about, 30_to 40C for abo]gt 15 to 72 hours_w th aeration

stirring, "9 HECEEsAFYS WHFRTRS RBSCancenatrdoa o she, Swmﬁ‘éeb*alredl a
is Grace’ 25 rEdjurecnshbkngiiding demiivie ieer Y ¢4¥F Dus Netlse Aﬁ@i‘—h&ﬁén

USA, , Vol 84 98 The pH thereof is pref erably about 5to 8.
cul t ilgat I%%Mmgnocgonéfan@.%odles tc human AILIM—ovgrexpressu){g recomblnant
CHO cells or wild-type CHO cells.

The vertical axis indicates fluorescence intensity as an index
of binding activity to the recombinant cells, and the horizontal axis
indicates the concentration of the antibody added.

20 The term “CHO” in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “human” indicates the result
of a binding assay to the human AILIM-overexpressing recombinant CHO
cell.

Figure 4 shows binding activities of various human anti-human

25 AILIM monoclonal antibodies or human anti-KLH monoclonal antibodies
as a negative control to human AILIM-overexpressing recombinant CHO
cells or wild-type CHO cells.

The vertical axis indicates fluorescence intensity as an index
of binding activity to the recombinant cells, and the horizontal axis

30 indicates the concentration of the antibody added.

The term “CHO” in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “human” indicates the result
of a binding assay to the human AILIM-overexpressing recombinant CHO
cell,

35 Figure 5 shows binding activities of various human anti-human

AILIM monoclonal antibodj)f—:‘s tohuman AILIM-overexpressing recombinant
@




can be perforned usually at about 20 to 40C for 15 to 100 hours WatdrT 2004
aeration and stirring, if necessary. The extracellular region (soluble

A LIM of WRINBIM%df the 30 invention (particularly prefera®CT/IRNSIDIMEN
AILIM can be produced by culturing the above-nentioned transformed cells
(particularly, animal cell or E coli) d allowing the secretion of the
protein in the culture supernatant. Nanely, a culture filtrate
(supernatant) is obtained by the nmethod such as filtration or 35
centrifufHPi 681éF ERevwdBLaity®me GHQ wedlsand the pol ypeptide. or pol ypepti de
fragment of theppresentcd ta ! i i sol. 290CT2004,

01/ 87981 PCT/ JRO?/ 040?;5‘:%&3111\é’?"lr1 Sehdisatel uffrlé‘%&ﬁa&%%a T %étcgﬂ‘él?ﬁﬁ aﬁe’cﬂ%\gx
commonl yPlisethdneppgeivity partlfe rendmbinant el It andl tive yiteitiad axis

protein. jkyagRkes ehe! BEACRNALEMARANE RYL TG4, MBI hod are a met hod

utilizing specific affinity, such as affinity chromatography, a nmethod 5
utili%ing sol ubheitsEm JEHP ad nsthei figpune iadd ceslevenhepresipt ot aopineihgd,
a net hodaykikd 25N hgi gdhLi n [ | ecul; ak L ght h, as_dial ysi
a1 Terati oo bk R 8 HEpEOERO BSTE GE "l adtedreftots axd5i i ce
gel el ecPEopdmeding agsait Hodha hrngn iy LM harpss Xt iasy ireccekdhangecHo
chr omat ogeaphy and hydroxyl apatite 10 chromat ography, a nethod utilizing the
di fference in hydrophobicity, such as reverse phase high performance liquid
chr omat ogr aphyF 1@REe & Shawfolpigding, paklyheles fif vemdeus huseal @t i fkupannt |

SUCIL@S ATSQRIRAHIIGHIN MWod IER SRR Re d IS 1 R SL S Pk
peri pl asE}_@r ciaopl asm__15 of cultured transformants, “Tirst, e ungu%
bodi es ofPeFFtar8F Walfed@® HRQ feld$ual method such as filtration or

centrifugati onThanek siisRended s indPes 09s ifale duddslce %&sgsggﬁtﬁghe%%x

and/ or cell. . n;.nbrangof, t he c% | s and so on are di srupte
such as CFyRYMARY RCEINALH: FOERg Fe6oPReN2AR Elidoz andhthe Mg rizhe tadnax ane

20 fractiodicampsi $hagcbhepainmapil ¢ ehe RY AR ddxention is  obtained
by the net hod ﬂiﬁg as ceptrifugation or filtration” The nenbrane fraction
t

i's sol ubilized " &t gt SRacht areripddrarrobhet e obtbiof aheinding
extract. absagl kg, thbewpdiypgptl dacOkelDe and “human” indicates the result

of a binding assay to the human AILIM-overexpressing recombinant CHO
cell,

Figure 7 shows binding activities of rat anti-human AILIM

20  monoclonal antibodies to mouse AlLIM-overexpressing recombinant'CHO
cells or wild-type CHO cells.

The vertical axis indicates fluorescence intensity as an index
of binding activity to the recombinant cells, and the horizontal axis
indicates the concentration of the antibody added. ,

25 The term “CHO” in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “mouse” indicates the result
of a binding assay to the mouse AILIM-overexpressing recombinant CHO
cell.

Figure 8 shows binding activities of various human anti-human

30 AILIM monoclonal antibodies or human anti-KLH monoclonal antibodies
as a negative control to mouse AILIM-overexpressing recombinant CHO
cells or wild-type CHO cells.

The vertical axis indicates fluorescence intensity as an index
of binding activity to the recombinant cells, and the horizontal axis

35 indicates the concentration of the antibody added.

The term “CHO” in the figure indicates the result of a binding
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pol ypeptide fragnent is isolated and purified fromthe crude extract 25 by
the usual nethod as illustrated above. In the present inventi onz S Wl H&r m
"insol ubl @48y * neans a carrier which is used to i MOBETARENH03S

pol ypeptides on them by physical adsorption or chem cal |inking. For

exanpl e, the carrier -can be (1) plate, gest tube, tube, or the like having
I nternal space, bead, ball, 30 filter, nenbrane, or the |ike made of

wat er-i nsol uble materials including pI astics such as pol ystyrene resin,

pol ycar bdRi% riésithie willd-dower &4ih ced Iny pod r“mguaﬁ"onnghasusanne( Prsult

I nsol ubl & £ar ki fe1ind & A8l ity s&N o celd ' 0s¢€
carrier, agarose c%r ri earyrl pol yacry Samégf?%aﬂl er, %ﬁfﬁ‘% rcearo é‘lna nt CHO
pol ystyr karri er, 35 polyvnyl al cohol carrier, poI y amno acid carrier,

porous =111 ca_een s, SETON O OMNPRA TG RIARE S0 e

"| abeli ngﬂsubstance capabl e of giving ctabl e sign
the pPes ﬁW@h@‘Fbﬁnﬁ%éPMEleﬁéﬂmﬁﬂ@Lmexﬁtmsmgeetormmﬁmal

| um nesceryio NBd £1d aly uﬁﬂiﬂypé‘%}ﬂj &1 I adi oi sotope, nore specifically,
enzynmes such as peroxidase (e.g., b5 horseradlsh per oxi dase), al kaline

phosphat ase, J ﬂb& garaéséé|mln%paéggeﬁume@mommlmpmm endex
dehydr ogesig e nddhgohol i v Oeh I 09 At o TRhalk- e Sehy dro! ?H@ﬁiwh ¢yl Lnase,
ace ol 1 ne

catal ase, apo-gl icose oxidase, urease, |uci ferase) s]tﬁi‘%@e
etc.: flURELCRIRS Mt raQn eemirRat ban 19 %) ok o i oty md;tg@nat e, 10

phycmbl l'in protgidncekAl ecRe# tih MBkak: Ghed aﬂﬂd’ig:c?ac%%mtﬁe dapsyt ocﬂa' %gﬁﬁin%c

t et ranet hyl rhodam ne I sot hi ocyanate, "etc | oI sot opes such
1251 , 1A952Y i theywididrtvag GHY cadd |eﬁﬁné@@@ﬁ¢"mndnpartembhg rhemrit

radi oi sot®pe BindlHQrRNENto B E Modls eCANL BVSy f@ﬁfé?@irﬁ%sﬂel@&m EAVAT T

used al one.. On the ot her "hand, when used 15 one enz nescen
mat eri al , Gi)]rJotl n or avidin provide no detect abI e signal, but when allowed to

react with one Hilgu¥y 0 Sdmﬁis’:lﬂﬁﬁaa.ngl éc@ﬁhﬁé&’b@%&'ﬂ&?é QPJnF‘anséQEthurEQﬁ
exangg mthe Iﬁbelll S yIe, | east a substrate I's necessary for
the ddte 1moRae ?‘9§ég°8\16§m9‘%&%§1%%‘W%W@%E%FﬁQOmlﬂmt
type of neihosePDs for WERSHyFE CHEYs@LBet i vity (colorinetry, f |uoroscopy,
met hod usi ng

The vertical axis indicates fluorescence intensity as an index
of binding activity to the recombinant cells, and the horizontal axis.
indicates the concentration of the antibody added.

20 The term "CHO" in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “mouse” indicates the result
of binding assay to the mouse AILIM-overexpressing recombinant CHO
cell,

Figure 11 shows binding activities of various mouse anti-rat

25 AILIM monoclonal antibodies to rat AlLIM-overexpressing recombinant
CHO cells ox wild-type CHO cells.

The vertical axis indicates fluorescence intensity as an index
of binding activity to the recombinant cells, and the horizontal axis
indicates the concentration of the antibody added.

30 The term "CHO" in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “rat” indicates the result of
a binding assay to the rat AILIM-overexpressing recombinant CHO cel'l.

Figure 12 shows binding activities of various human anti-human
AILIM monoclonal antibodies or human anti-KLH monoclonal antibodies

35 as a negative control to rat AILIM-overexpressing recombinant CHO
cells or wild-type CHO cells.




bi ol um nescence or chem cal |um nescence, etc.) . For exanple, wpehirt e

| abel is peroxidase, hydrogen peroxide can be used as a substrate.

Al t er nat i@@l”&'f 87%hen the |abel is bioti n, avidin or enzyne-WHIRiLE3ISavi din
is comonly used but is not limted to then1 As required 25 a variety of

| um nescent substances can be utilized ggpending on the type of substrate
to be used. Any of the above-nentioned | abels can be utilized in the present
i nvention. However, preferred |abel is an enzynme such as peroxi dase or
biotin with cohdf FEricE grienipeicanss thlviome sslende éoteoniby asB@nabsdyx as
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Figure 14 shows binding activities of various human anti-human
AILIM monoclonal antibodies to rat AILIM-overexpressing recombinant
CHO cells or wild-type CHO cells.

The vertical axis indicates fluorescence intensity as an index

20 of binding activity to the recombinant cells, and the horizontal axis
indicates the concentration of the antibody added.

The texrm “CHO” in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “rat” indicates the result of
a binding assay to the rat AILIM-overexpressing recombinant CHO cell

25 Figure 15 shows proliferation activity of T cells derived from
a normal healthy person “donor A” in the assay for the activity of
transducing costimulatory signal by various mouse anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with mouse anti—human AILIM monoclonal

30 antibody.

The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human
AILIM monoclonal antibody.

35 Figure 16 shows proliferation activity of T cells derived from

2 normal healthy perscn ;‘donor A” in the assay for the activity of



using multi-well mcrotiter plate having many wells such as 96-ngql2 T 9004

m cr opl at S%ng _Bge- pot nethod using beads on which pol ypeptide is" {H

i mobi | iz %% so using a counterpart labeled with enzyRETHREN4ES
peroxi dase or with biotin. Brief Description of the Drawings Figure 1 shows
respective reactivities of anti-human Ig& 25 antibody, anti-human IgK

anti body and anti-human I gFc antibody to “"the human anti-human Al LI M

monocl onal antjbody, analyzed by cell ELISA wusing a flow cytoneter. Panels
(a) to (1§rasNGiesheesitiantlatiiny sdfonehebseaysonndiwatre hintiiehawan3A1 Parel

(a): resuhdnsd1BESSa% {5 kOt N5 | nti-h n .1gG antibody as_a
secondary ant | body \%/glstag\ggié% gg?hg aat%@%ﬁtlc?g’q'gf%eprc?ﬁég? WJaW?iad'&dVlhiuﬁ‘Fé‘ thé
i cr opl at®PRferdadi patipesyHeBIALhberallth hadabeant i phaned ARAMhofSF1onal
result ofamsgmi) N Which biotin-labeled anti-human 35 1gK antibody as a

secondary antibody was added in the absence of primary antibody into the
m cropl at e wheF@ae¥tigpe appE-Mmdicatd sthadmbesh POce T120@Aco Vb DAL 8FR81

PCT/ JPO1/ 94038, %ﬁ’:{__@iﬁg-as Ranehabg)os )‘?Egségcireoé oF588Yy L&%ﬁ%&%%@“adﬂ’éﬁ -

bi oti n-1 abel gld an human 1 gFc _ant1 body as a secondary
the absenthk® dPrigppadyaghsi bedicahes theecancenpkatéonhef dunandahypehiiRBn ALL

cells 5 hadnbephdiadeth Papghodd): result of assay in which human
anti-human Al LI.M nonocl onal antibody JMab--136 was used as a prinary

anti body and Bighns LAbeheds analiHisrat iogGrahi vboryo idiscetbs das igesieepadar y
ant | 0ody. a ¥>aNeheb)chy’ PRildordh R328YBH N1UNLED BN AN I UTRD; B4 EL M, ¢
I bO

nmonocl onal _antj body JMab-136 was used as a prinmary a y an

bi otin-Ia fb?di“a?&ﬂg [FRPGbe Tt B akaby Usrei oizs anakscorddiyhuaani HDHYM

Panel (f)mendElsitall ahtageah dshudhhgha fﬂrﬁ'&%pﬁ% i?' BHgg@d%HNan@wHﬁﬂgﬁl &53
y an

anti body JMab-136 was ysed as a EI’I mary anti bo
monoclonal antibody together with mouse anti-human AILIM monoclonal

antibody.

15 The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti~human
AILIM monoclonal antibody.

In this figure, “JHCl” indicated result of assay in which

20  anti-human CETP monoclonal antibody was used as the negative control,
instead of the mouse anti-human AILIM monoclonal ‘antibody.

Figure 18 shows proliferation activity of T cells derived from
a normal healthy person “donor B” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM

25 monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with human anti~human AILIM monoclonal
antibody.

The vertical axis indicates the amount of cellular incorporation
of [’H]thymidine as an index of the degree of cell proliferation, and

30  the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody. |

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibedy.

35 Figure 19 shows proliferation activity of T cells derived from

a normal healthy person “donor B” in the assay for the activity of




bi oti n-1abel ed anti-human 1 gFc anti body was used as a secondary 23@%#9@9y.
Panel (g): result of assay in which human anti-human Al LIM nonocl onal

anti body WYOHBB1%3 was used as a primary antibody and 20 bRGEIRMl&BEl ed
anti-human 1gG anti body was used as a secondary antibody. Panel (h): result

of assay in which human anti-human Al LI nmonocl onal anti body JMab-138 was
used as a primary antibody and biotin-labeled anti-human I gx anti body was
used as a secondary 25 antibody. Panel (ii: result of assay in which human
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and  bi oAtnrlaReh&d1ankl- RURARkGFC antibody was used as a secondary 5
anti body. The curve with open synbols in each panel corresponds to the

result of assay®ith¥thifieuavanaanirkkin imdbesdeal remtlhedyasasy usedshash t he
P T o e e B Gl S i A R S
usi ng antPShEREncf g&hentiupsay antichvaen AL I¥kmenosdionatle anftibodascence
intensity, andridfi€re 20 shows proliferation activity of T cells derived from
a normal healthy person “doneor C” in the assay for the activity of
transducing costimulatory signal by various mouse anti-human AILIM
15 monoclonal antibodies using a microplate coated with anti~human CD3
monoclonal antibody together with mouse anti-human AILIM monoclonal
antibody.

The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the degree of cell proliferation, and

20 the horizontal axis indicates the concentration of mouse anti-human
AILIM monoclonal antibody.

In this figure, “JHCl1” indicates result of assay in which
anti-human CETP monoclonal antibody was used as the negative control
instead of the mouse anti-human AILIM moncclonal antibody.

25 Figure 21 shows proliferatioﬁ activity of T cells derived from
a normal healthy person “domor C” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoclonal

30 antibody.

The vertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.

35 In this figure, “anti-KLH"” indicates result of assay in which

human anti-KLH monoclonal antibody was used as the negative control,



horizontal axis indicates the concentration of the standard materalgry i
Figure 3 shows binding activities of various nouse anti-human 15 AILIM
monoc! ona™ @A B8Yi es to human Al LI Moverexpres sing recoRGFARR(O403EHO cel | s
or wild-type CHO cells. The vertical axis indicates fluorescence intensity
as an index of binding activity to the yeconbinant cells, and the

hori zontal axis indicates the concentration of the anti body added. 20 The

term"CHQ' in the figure indicates the result of a binding assay to the
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reconbi napjar(Sdilc iR} lcos¥RninilGtoeySs SHRANS B REH Fithi AL hinahl 88t 9LnYALL O, Ayman
anti-human _ Al.LI M.nonogl onal ant| bodies to human Al LI M overexpressing
r ecombi n&RECEPNEET 2333 ROMMBS 4T BT S TREF PRPE L0203 S 67 iChoaBE R FBupRD CD3
wi | d10ypendiid@ leald s anthieoder togathaxX ivg thndigahesnd 1 LQIRSCRREEM dlS5S1 bYa RS
an i ndex f..binding activity to the reconbinant cells, and the hori zont al
axis i n(ﬂn(c:%:eillbeo's %he concentration of the anti body added. 5 The term "CHO' in
thlel figure indiThatesrtheal esﬂﬁtinﬁﬁioalﬂ&isrﬂiﬂgmgﬁﬁg%f éaﬁﬂ%ﬂﬁ@%ﬁp«g&%
cell, and. £ ha " indicates _the result . of. a bindin ssay .t the human
Al LI Moverfe;lpr ss:}’rﬁjgg%é i Fﬁaﬁéeﬁ%@f ERF [deggsuPE g}é’ﬁgll}%ﬁﬂﬁﬁéonr and
activiti esheofhordzioors lharan andicdtemmnhe concentration of human anti-human

15 AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

20 "128”: human anti~human AILIM monoclonal antibody JMabl28§.

“133": human anti-human AILIM monoclonal antibody JMabl35.

"136”: human anti-human AILIM monoclonal antibody JMabl36.

Figure 23 shows proliferation activity of T cells derived from
a normal healthy person “donor C” in the assay for the activity of

25 transducing costimulatory signal by various human anti—hu'man AILIM
monoclonal ant_ibodies using a2 microplate ceocated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoaclonal
antibody.

The vertical axis iﬁdicates the amount of cellular incorporation

30 of [3H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,

35 instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:




10 AI'LIM nonocl onal antibodies to human AlLI M overexpressing reconly e
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In this figure, “anti-KLH" indicates result of assay in which

15 human anti-KLH monoclonal antibody was used as the negative control,

instead of the human anti~human AILIM monoclonal antibody.
Other notations are as follows:
"140”: human anti-human AILIM monoclonal antibody JMabl40.
“141”: human anti-human AILIM monoclonal antibody JMabl41l.

20 Figure 25 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of
transducing costimulatory signal by various mouse anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CDZ
monoclonal antibody together with mouse.anti-human AILIM monoclona.

25 antibody. |

The vertical axis indicates the amount of cellular incorporation
of [’H}thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human
AILIM monoclonal antibody.

30 In this figure, “JHCl1” indicates result of assay in which
anti-human CETP monoclonal antibody was used as the negative control,
instead of the mouse anti-human AILIM monoclonal antibody.

Figure 26 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of

35 transducing costimulatory signal by variocus human anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3




CHO cells or wild-type CHO cells. The vertical axis indicates flupngsgenge

I nt ensi tyv?(goﬁfgwg ndex of binding activity to the reconbinant cells, and the
hori zont al” ax Y ndicates the concentration of the anti boB§T/dRH&dI3S10 The
term"CHO' in the figure indicates the result of a binding assay to the

w | d-type CHO cell, and "nouse" indicat the result of a binding assay to
t he nouse Al LI M overexpressing reconbinarit CHO cell. Figure 10 shows

bi ndi ng activities of various human anti-human 15 Al LI M nonocl onal

ant i bodi &91S Ipiadeaptlbpfty ierasddress wdithghumen i tiaftumaCHOI LM Bo®sclonal
Wl d-typanehH@d4) | s. The vertical axis indicates fluorescence intensity as
an index of binding activity to the reconbinant cells, and the horizontal
axi s indi cat edhereegoiradn ¥ &3 Lodiohktelsdanandonty oddodd u 12t e issyat GO
in the figurenjfdhe e Id) S o the wld-type
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Al LI M ov &tk pred dpagatcevhmiimgicatse thel ¢onFeytrat idn stfohsmbhnshti-human

activiti eg10fm WRIdRUSHTPUSStBMdgy/.at 25 AlLI M nonocl onal anti bodies to rat
Al LI Moverexpre s sing reconbinant CHO cells or wild-type CHO cells. The

vertical axis iffdFRaEeSigyipn SsadicKLit bnrdiitcgtes vesultief askali bdiwiyich
acti vi 1y Hudm&nk 8CRERI MHYc 168115 an8RHoHD 6 O ZNL 8l X LS ok YLCRL €5, S e
concentratiaon q(ilsc{ﬁﬁe ant i bocdy adqgg. 38 he&n?togr%a'%ﬁ&@hg?ﬁggg%gﬁ%tmﬂ
i ndi cat e {ChST Bymginh @ing ~hadedy AldRhanagiqadanade aodbeely., and

"rat10i ndi cat epthe meTaltliodk aebiRdirRg1asgay to the rat
Al LI Moverexprqi%iﬂg reconbi nant CHO cel|. Figure 12 shows binding
activities of various THIREn 2R PHEREN ATALM MORGSIENedaRrn&PrBydTMabd2 human

anti - KLH monocl aizal” :amumafdia@® 1 -80mas AI1e90Hore A9RN10Lnke el TMabl26 .
Al LI Moverexprgg?i7qg r.econbi ngnt CHO ﬁ&l s or wild-type CHO cells. 7004 WO
01187981 PCT/ JPOF00458MEE $héE L EPFAL, A IIM moRgicd fnkdbedyedMabl2?.

intensity as afigadex27cfhduisngiroyiferaviby docihery egorkiciant deehbsd #aght he

hori %gntaal il healthy person “donor D” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoclonal
antibody.

20 Thevertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human
AILIM monoclonal antibody.

i In this figure, “anti-KLH” indicates result of assay in which

25 human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:.
"128”: human anti-human AILIM monoclonal antibody JMablZ28.
®1357: human anti-human AILIM monoclonal antibody JMabl35.

30 “136”: human anti-human AILIM monoclonal antibody JMabl36.

Figure 28 shows proliferation activity of T cells derived from
a normal healthy person "donor D” in the assay for the activity of
transducing costimulatory signal by various human anti~human AILIM
monoclonal antibodies using a microplate coated with anti-~human CD3

35 monoclonal antibody together with human anti-human AILIM monoclonal
antibedy.
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anti body togethiguré 2y BRBGE SR PupaR: M AN RBRechentlc« 30 anth badyr - Jhe
vertical _axis |foph%azie%fthe amount of cellular incorporation of [3H]
thymi di nB S8EHAt| EHE RS Yo grdPF Reldin 36l peERHt £8F, thAdacthelty of

hori zont araaxéscingi ced €Emi hetsopcenghal itan valr i6RYS RuAlhi aAYTBRumAY L;H\ﬂr M
rmncl%I onal an |bogy. 35 Figure 16 shows Erol i feration_activi tg_of T ce ﬁs
derived FPBRF3 Adr3HE §Hy SPeYE nMysheklate iGratrd #dddy apsi-twean@hyity
of 290CTE084c1i¥n D LBAMPEHGERME 04080 human anti-human AILIM monoclonal

antibody.

The vertical axis indicates the amount of cellular incorporation

of [3H]thymidine as an index of the degree of cell proliferation, and
20 the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.

In this figure, "anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control.
instead of the human anti-human AILIM monoclonal antibody.

25 Other notations are as follows:

"140”: human anti-human AILIM monoclonal antibody JMabl40.

"141": human anti-human AILIM monoclonal antibody JMabl4l.

Figure 30 shows proliferation activity of T cells derived from
a normal healthy person “donor E” in the assay for the activity of

30 transducing costimulatory signal by various mouse anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with mouse anti-human AILIM monoclonal
antibody.

The vertical axis indicates the amount of cellular incorporation

35 of [*H]thymidine as an index of the degree of cell proliferation, and |

the horizontal axis indicates the concentration of mouse anti—human



69 transducing costinulatory signal by various human anti-human Al LT M0CT 2004
nonocl onal anti bodies using a mcroplate coated with anti-hunman CD3

monocl onaW&HA"BYdy together with human anti-human Al LI M nRGR0sH0S

anti body. 5 The vertical axis indicates the anmount of cellular incorporation
of [3H thym dine as-an index of the degree of cell proliferation, and the
hori zontal axis indicates the concentrati®on of human anti-human AILIM
nonocl onal antibody. Figure 17 shows proliferation activity of T cells

deri ved AdmM mM@raciemnsl angalbddy person "donor B" in the assay for the
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the negatinanssetingl cosicambéadoaly shgnabuse m:lcﬁwmma&l Wi ARARSH el TM
"anti bod 1 | Qn_ac | ceI | s derjved from a
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tr anstC|ﬂr$g'1Q;tisrmathhat0b9dg|1ngétlbayr weirihohsmhn narie i ima B I% thd M Zona l

rmnogbona% dies using a mcroplate coated with anti-human CD3

nonocl ona antl ody together with human anti-human Al LI M nonocl onal

anti body. The Viaetvezticad sxiadinddiced ashichaanont t off e=l 1wl A i haeas@eratdmn

f | Lif
of (3H tdyeg iges il badex alaghe degree ol cell prolifaration and. 30
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whi ch hmqmqﬁdndg_llgﬂgln%] nti body was used as the negative control,
|nstead of the human anti-hunma LI M nonocl onal antibody. 35 Fi gure 19

show&>prol i f er 3% Bhiactignxsy, "fanlticéﬂ]-f‘s” dediizedehr vasult of assay in which
human anti-KLH monoclonal antibody was used as the negative control,

instead of the human anti~human AILIM monoclonal antibody.
Other notations are as follows:
®1247: human anti-human AILIM monoclonal antibody JMabl24.
20 "126": human anti-human AILIM monoclonal antibody JMabl26.

“1277: human anti-human AILIM monoclonal antibedy JMabl27.

Figure 32 shows proliferation activity of T cells derived from
a normal healthy person “donor E” in the assay for the activity of

( transducing costimulatory signal by various human anti-human AILIM

25 monocleonal antibodies using a microplate coated with anti-human CD3

monoclonal antibody tegether with human anti-human AILIM monoclonal
antibody.

Thevertical axis indicates the amount of cellular incorporation
of [*Hlthymidine as an index of the degree of cell proliferation, and

30 the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

35 Other notations are as follows:

*1287: human anti-human AILIM monoclonal antibody JMabl28,
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instead of the human anti-human AILIM monoclonal antibeody.

Other notations are as follows:

137" humap anti-human AILIM monoclonal antibody JMabl137.

*138": human anti-human AILIM moncclonal antibody JMabl38.

*139”: human anti-human AILIM monoclonal antibody JMabl39.

Figure 34 shows proliferation activity of T cells derived from
a normal healthy person “donor E” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
monoclonal antibodies using a microplate coated with anti~human CD3
monoclonal antibody together with human anti-human AILIM monoclonal
antibody.

The vertical axis indicates the amount of cellular incorporation
of [*H]lthymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

"140”: human anti-human AILIM monoclonal antibody JMabl40.

“1417: human anti-human AILIM monoclonal antibody JMabhl4l.

Figure 35 shows proliferation activity of T cells derived from



the horizontal axis indicates the concentration of human anti-humapg p4f7Lhy
nonocl onal anti body. 35 In this figure, "anti-KLH' indicates result of assay
in whi ch MOUHEP8nti - KLH nonocl onal anti body was used as tPd/IRaLBIBY e
control, 290CT2004 WO 01/87981 PCT/JP01/ 04035 71 instead of the human
anti-human Al LI M monocl onal antibody. . €hher notations are as fol |l ows:

"124": human anti-human Al LI M nonocl onal anti body JMab124. "126": human
anti - human Al LI M nonocl onal anti body JMab126. 5 "127": hunan anti-hunman

Al LI M noRoBP&Rat laﬂ@lﬁ%ﬁdypgmmzvdormrg@r'elzztbhoasspyofmt etle izort iadttiwidfy of

T cell's dariyed hbASL AnBOLRBhahCRHLAN MSISOMLAHPNAL G d L4 e, assay for. the

acti vi ty of t ransduci ng cost1 nul at ory sig y varil ous un'an
Al LIM nSREEEBRARTARYI IFé@INaS .usheq & rﬁ@h@‘@icm eoﬁoampedevmamlahmnahumm

10 monockaale18Aki badk SOGetNG 1 Wl 1y BHARA) ARLd ABUEAN, Al '\éo@gnglgc'rr%”

anti body. The vertical axis indicates't anount o
of [3H copivedi Héths aakirkhumanoCDahaonegheaadf anstibogyol i ferati on, and t he

hor| zont al ~axi ent RAUAZCEY 4es SAACEREEELRAMAR AUTRA AL 20UTRR 13 AL

monocl onal . aptibody. In th ur e, ndi cat es res
whi ch htﬁ’rfrah %ﬁﬂm@%ﬁéc% e#nef lfwydmgeasaﬁj cgiltwha‘gwxammpmmrcbl

i nst ead @het Hsrhmaaﬁr&xléﬁqm&céhggwﬂ@%qc%@?dra%drppgym S HlOth%t l.9ns

are as fall : human anti-hunman Al LI M nonoc ona ant
JMab128. AlL{¥smonggleradn@ntidesy - Al LI M nonocl onal ant i body leab135 "136":

humanpant i - humen AhllsMemRAge onafn@nt lﬂﬁﬁyca]d\&bja?@sulf' F§ﬁ¥sqﬁ\’v§uh1ch

prollferatlon activity of T cells derived from a normal per son

"donor C3NLEPHBaRSELP PERoCctenadanitpdy was sisedaas dis nggébsw ATy,

si gnal by néakiadus £h4Ken meide %E&nhﬁlnhh'\/h1@@&05598%'10%'3&' Bodi g8aysi ng a
m cropl ate coated wi th anti-human, CD3 pnonocl gnal antib )iéto ether with
Ri

human anti - hunBh9AFEI I FHS Eﬁai-lf%ﬁﬂﬁ'ﬂ?‘:t'ltﬁét%?fl%&le rhegd firem t he
anount ofa aekel ahebDERYPOEBEGAM™donor D” in the assay for the activity of"

15 various human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a solution of human anti-human AILIM
monoclonal antibody (in liquid phase) was added alone to a microplate
coated with anti-human CD3 monoclonal antibody.

The vertical axis indicates the amount of cellular incorporation

20 of [*Hlthymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,

25 instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

*124": human anti-human AILIM moncclonal antibody JMabl24.
*125"”: human anti-human AILIM monoclonal antibody JMabl25.
“126”: human anti-human AILIM monoclonal antibody JMabl26.

30 Figure 37 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of
various human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a solution of human anti-human AILIM
monoclonal antibody (in liquid phase) was added alone to a microplate

35 coated with anti-human ¢D3 monoclonal antibody.

The vertical axis iz}_dicates the amount of cellular incorporation
-3 :
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15 monoclonal antibody (in liquid phase) was added alone to a microplate
coated with anti-human CD3 monoclonal antibody.

Thevertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human

20 AILIM monoclenal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows: ,

25 “137”: human anti-human AILIM monoclonal antibody JMabl37.

"1387: hgman ‘anti-human AILIM monoclonal antibody JMabl38.

"139": human anti-human AILIM monoclonal antibody JMabl39.

Figure 39 shows proliferation activity of T cells derived from
a2 normal healthy person “donor D” in the assay for the activity of

30 various human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a solution of human anti-human AILIM
monoclonal antibody (in liquid phase) was added alone to a microplate
coated with anti-human CD3 monoclonal antibody.

The vertical axis indicates the amount of cellular incorporation

35 of [*H]thymidine as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentration of human anti-human




of [3A] thym dine as an index of the degree of cell proliferation, and the
hori zontal  axis indicates the concentration of nouse anti-human B\IQLHW’IZUU&
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whi ch anti-human CETP nonocl onal anti body was used as the negative control,
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anti 'lgurTqﬁLIM monoclonal antibody.

In this figure, “JHC1l” indicates result of assay in which
anti-human CETP monoclonal antibody was used as the negative control,
instead of the mouse anti-human AILIM monoclonal antibody.

Figure 41 shows the amount of IFN-Y produced in the culture

20 supernatant of T cells derived from a normal healthy person “donor
B,” which were cultured in a microplate coated with human anti-human
AILIM monocleonal antibody together with anti-human CD3 monoclonal
antibody.

The vertical axis indicates the concentration of IFN-~y, and the
25 horizontal axis indicates the concentration of the mouse anti-human
AILIM monocleonal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibedy.

30 Figure 42 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy person “donor
B,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal
antibody.

35 The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human




Al LI M nonocl onal antibody. In this figure, "anti-KLH' indicates r‘?sfﬁ@[tl fﬂﬁ!
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anti body. Qther notations are as follows:. "128": human anti-human AlLIM
nonocl onal anti body JMab128. "135": humgn anti-human Al LI M nonocl onal

anti body JMab135. 30 "136": human anti -“Fruman Al LI M nonocl onal anti body
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15 instead of the mouse anti-human AILIM monoclonal antibody.

Figure 44 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy person “donor
C,” which were cultured in a microplate coated with human anti-human

AILIM monoclonal antibody together with anti-human CD3 monoclonal
20 antibody.

The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human
AILIM monoclonal antibedy.

In this figure, “anti-KLH” indicates result of assay in which

25 human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

“}24": human anti-human AILIM monoclonal antibody JMabl24.

"125”: human anti-human AILIM monoclonal antibody JMabl25,

30 "1267: human anti-human AILIM monoclonal antibody JMabl26.

Figure 45 shows the amount of IFN-yY produced in the culture
supernatant of T cells derived from a normal healthy person “donor
C,"” which were cultured in a microplate coated with human anti-human

AILIM monoclonal antibody together with anti-human CD3 monoclonal
35 antibody.

The vertical axis ipdicates the concentration of IFN-Y, and the
a




20 the horizontal axis indicates the concentration of human anti-gg@%@ 0
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control instead of the human anti-human Al LI M nonocl onal antibody. 25 O her
notations are as follows: "140": human ti-human Al LI M nonocl onal anti body
JMab140. "141": human anti-human Al LI Mtonocl onal anti body JMabl41. Figure
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15 The vertical axis indicates the concentration of IFN-Y, and the

horizontal axis indicates the concentration of the mouse anti-human
AILIM monoclonal antibody.
In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative cantrol,
20 instead of the human anti-human AILIM meonoclonal antibody.
Other notations are as follows:
"137": human anti-human AILIM monoclonal antibody JMabl37.
"138”: human anti-human AILIM monoclonal antibody JMabl3B.
*139”: human anti-human AILIM monoclonal antibody JMabl39.
25 Figure 47 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy person “donor
C,” which were cultured in a microplate coated with human anti-human
AILIM monoclenal antibody together with anti-human CD3 monoclenal

antibody.

30 The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human
AILIM monoclonal antibody. |

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative contrel,

33 instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:



I nstead of the human anti-human Al LI M nonocl onal antibody. 20 O hﬁr9
notations are as follows: antibodyJMabl24. "124": human anti - huna ACT 128
monocl onaWO'Ml8g981 - human anti - human Al LI M nmonocl onal ant i borlggMaha2éss " 127" : .
human anti - human Al LI M nonocl onal anti bodyJMab127. Figure 32 shows
proliferation activity of T cells deriv from a normal heal thy person
"donor E" in the assay for the activity t ransduci ng costinul atory signal
by various human anti-human Al LI M 25 nonocl onal anti bodi es using a
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JMab135. anti body JMab136.
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"CTLA4-Ig"”: Human CTLA4-IgFc chimeric molecule
15 “"SAl2”: Anti-human AILIM mouse monoclonal antibody

Figure 49 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy person “donor
A", with PBMC of a normal healthy person “donor D" by variocus human
anti-human AILIM monoclonal antibodies in the proliferation test of

20  the T cells through the mixed lymphocyte reactions (MLR).

The vertical axis indicates the amount of incorporation of [3H]
thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.

Other notations are as follows: ,

25 "anti-KLH": human anti-KLH monoclonal antibody as a negative
control. .

*JMab-124": human anti~human AILIMmonoclonal antibody JMab124.

"126”: human anti-human AILIM monoclonal antibody JMabl2é.

"1277: human anti-human AILIM monoclonal antibody JMabl27.

30 "128": human anti-human AILIM monoclonal antibody JMabl28.

*135”: human anti-human AILIM monoclonal antibody JMabl35.

"136”: human anti-human AILIM monoclonal antibody JMabhl36.

“137”: human anti-human AILIM monoclonal antibody JMabl37.

Figure 50 shows the inhibitory effect on T cell proliferation

35 in the case of culturing T cells from a normal healthy person “donor

D", with PBMC of a normal healthy person “donor B” by various test




Al LI M nonocl onal antibody. In this figure, "anti-KLH' indicates re?ﬁl ?p !
assay in which human anti-KLH nonocl onal anti body was used as the e@i [k/e
control, YM&WH&¥kad of the human anti-human Al LI M nmonocl oRGTIRMDIEBSdY .

O her notations are as follows: "137": human anti-human Al LI M nonocl onal
anti body JMab1l37. "138": human anti-hungp Al LI M nonoclonal antibody
JMab138. "139"; human anti-human Al LI M nonocl onal anti body JMab139. 20
Figure 34 shows proliferation activity of T cells derived from a nornal
heal t hy pEes dondhepprpdifhaasdoayteot ofiecketT \dd)l ofchronghsdhei Moxed
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monocl onal ant igQegy S ifd e,f1 o KLH  indic resul t of assay
in which human aﬁlt id-e%%flll%o%llr(}!c olr#a?&i%nt%l@gﬁ%/ésm@?ou%éegg‘éesaﬁﬁé%&d‘ﬁ'i ve
control, “GR&hR & of ThRanfxinare &ft #nhim@s Alantibooiyoehd real t iarigBostyt 1 K3 der

not ati onsw@rfz 18 faQd iAW marn4H34 | < LI M mongcl onal anti body
Theb LA, e A e O R S o AT R o v 141,

Fi gure 35 SHoY Is0l ifuman | GRLAktIgh ¢ chofnar belhsleeulyed from 290CT2004 WO
01/ 87981 RGH 2RO 403574 %M@%oﬁkﬁé"r{a@o&f&fﬁé%{%?g‘ai n the assay

for the activity of various nouse anti-hunan nmonoc | antibodies to
transduce cosElFUTSt 8¢ ySRPYRaEhe itidribd teatvueESacof onoliselanpie hifera ¥l dn M
monocl onaln ahlel 88 df Ryl ihPhase) 1 vas. adde ' & D
coated w tI:h ant i - human CD3 rmlnc?gl g%al lant |ﬂ§ygo%hgm\%%%%ﬁ%%?§hi n‘%?%%’f es
the amourft” o8 FEMGrof e dtpichak ingrl by pskponhyddtoned hdvanarndes mimame

degree ofarplthupia@l ATEIAlhOAoc 80fa1 IR YNGR LAY Srd NESAAS A REst of
concgrgt ' aél'lleonT OJeln]:Dsuste]rlraonl.Eéﬁ hghngnmixed lymphocyte reactions (MLR).

The vertical axis indicates the amount of incorporation of [3H)]
thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples,

Other notations are és follows:

20 “anti-KLH”: human anti-KLH monocleonal antibody as a negative
control.

“JMab—124":humananti—humanAILIMnmnoclonalantibodyJMabl24.

*126”: human anti-human AILIM monoclonal antibody JMabl26.

! — *1277: human anti-human AILIM monoclonal antibody JMabl27.
25 ' *128”: human anti-human AILIM monocloﬁal'antibody JMabl1l28.

*135": human anti-human AILIM monoclonal antibody JMabl35.

"136”: human anti-human AILIM mcnoclonal antibody JMabl36.

"137”: human anti-human AILIM monoclonal antibody JMabl37.

Figure 52 shows the inhibitory effect on T cell proliferation

30 in the case of culturing T cells from a normal healthy person “donor
C”, with PBMC of a normal healthy person “donor A" by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR).

The vertical axis indicates the amount of incorperation of [3H]

35 thymidine as an index showing a level of cell proliferation, and the

horizontal axis shows the concentration of the test samples.



Al LI M nonocl onal antibody. 10 In this figure, "JHCL" indicates resylt
assay in which anti-human CETP nonocl onal anti body was used as thg a@{]"ve
control , Y& of the nouse anti-human Al LI M nonocl onal Pamipthadyss Fi gur e
36 shovvs proliferation activity of T cells derived from a normal healthy
person "donor D' in the assay for the acgj vity of 15 various human

anti - human Al LI M nonocl onal anti bodi es to transduce costinulatory signal
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a nor nal CﬁﬁaF?’ﬁ& %%ﬁéoﬁgo%ﬁlr%m fh% ttrlql §§§§?nfo °rTRe Pacsti VRYL18PS NEREBuUS

human ant@ntioisman AL lR/[IMUn@ndmhaﬂlahrﬁtnmrtcbcE&a ant thegshtEkl f&faﬁ:tlldw kaker ¥£

si gngh |ut nonocl onal {.ibody (in
liquid \Sﬁgls%e? \‘}%sllif ?hdt%?%e to a m c;%'p Ocygﬂ% TR BN ¢ t1 - human CD3
monocl onal ant ﬂ‘b@d\yerﬁh@ailmmscahdamases ndie atmesntthef dmorpoehtteh|dtt dFH]

| pcorbor il QETANMLC YO LIBIoR SCTREH 04038 78,81 5o e
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nonocl onal ant phedy- ot Adlighd | this KLH' indicates result of assay in

which_ 5 human anti - KL rmnocl ona antfad;)ioc?y was used as the negative

Cont¥5l, "anti-KLH"”: human anti- KLH monoclonal antibody as a negative
control.

“JMab-124": human anti-human AILIMmoncclonal antibody JMab124 .
"126": human anti-human AILIM monoclonal antibody JMabl26.
"127": human anti-human AILIM monocleonal antibody JMabl27.
20 "128”: human anti-human AILIM monoclonal antibody JMabl28.
"135”: human anti-human AILIM monoclonal antibody JMabl35.
"136”: human anti-human AILIM monoclonal antibody JMabl36.
*137”: human anti~human AILIM monoclonal antibody JMabl37
Figure 54 shows the inhibitory effect on T cell proliferatio
25 in the case of culturing T cells from a normal healthy person “donor
E”, with PBMC of a normal healthy person “donor G” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR).
The vertical axis indicates the amount of incorporation of [*H]
30 thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.
Each description in the figures shows the following.
“control mlIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“CD80 + B6 Ab”: Themixture of anti~CD80 antibody and anti-CD86 antibody
35 "SAl2%: Anti-human AILIM mouse monoclonal ahtibody
"CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule



I nstead of the human anti-human Al LI M nonocl onal anti body. O her n?f\@ﬁ)tﬂogﬁ
are as follows: "128": human anti-human Al LI M nonocl onal anti body ¢
"135": huBR CHHBEBL human Al LI M nonocl onal anti body JMab135. PCUOPHINZES: human
anti-human Al LI M nonocl onal anti body JMab136. Figure 38 shows proliferation
activity of T cells derived from a nornpl healthy person "donor D' in the
assay for the activity op various human anti-human Al LI M nonocl onal

anti bodies to transduce costinulatory signal when a solution of hunan
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THYTOR SRR 1R A ERES BBLn R ARG kPO ErpB Rt 1]

are as follows: 25 ° 7 human anti-human
JMab137. thympiinggsean’ bndex ShmaunmaLlMaﬂbmfctemalpmﬁimﬁ\pﬁbﬁﬁ& the

159" o gkt e, ALLLIL TPochonal, 20l L bogve JMBEIS0, . Flgure 39 shovs

proliferation activity of T cel dEVIVea T om A hor et heht t
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Al LI | onad t d wh
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35 of [3H thynidine as an index ereeo prolr
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290CT2004 WO OdyB798 Il IR0 04035, 7 rAh ! R ang hi's
figur 1% "antl-KLH' i ndicates result of assa nM Qﬁ'lh nﬂrﬁdﬁo%aﬂﬁg
140”: human anti-human AILI monoclonal antibody JMabl40.

“141": human anti-human AILIM monoclonal antibody JMabl41.
Figure 56 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy person “donor
F”, with PBMC of a normal healthy person “donor E“ by various test

20 samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR).

The vertical axis indicates the amount of incorporation of [*H]
thymidine as an index showing a level of cell proliferation, and the
: horizontal axis shows the concentration of the test samples.

25 Each description in the figures shows the following.
"control mIgG”: Antil—-human CD34/IgGl mouse monoclonal antibody
“CDB0 + 86 Ab" : The mixture of anti~CD80 antibody and anti-CD86 antibody
"SAl2”: Anti-~human AILIM mouse monoclonal antibody
"CTLA4~Ig”: Human CTLA4-IgFc chimeric molecule

30 Figure 57 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy person “donor
F7, with PBMC of a normal healthy person “donor E” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR}.

35 The vertical axis indicates the amount of incorporation of [*H]

thymidine as an index showing a level of cell proliferation, and the



human anti - KLH nonocl onal anti body was used as the negative control,

i nstead of the human anti-human Al LI M nonocl onal antibody. 5 O her? hotatidlons
are as foMOIWS981140": human anti-human Al LI M nonocl onal  aR€TABdy4d3ab140.
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15 The vertical axis indicates the amount of incorporation of [*H]
thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.
Each description in the figures shows the following.
“control mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
20 “CDBO + 86 Ab”: The mixture of anti~CD80 antibody and anti-CD86 antibody
“S5Al12”: Anti-human AILIM mcuse monoclonal antibody
"CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule
Figure 39 shows the inhibitory effect on T cell proliferatior
in the case of culturing T cells from a normal healthy person “donor
25 G", with PBMC of a normal healthy person “donor F" by various test
samples in the_proliferation test of the T cells through the mixed
lymphocyte reactions (MLR).
The vertical axis indicates the amount of incorporaticn of (*H]
thymidine as an index showing a level of cell proliferation, and the
30 horizontal axis shows the conéentration of the test samples.
Each description in the figures shows the following.
“anti-KLH”: human anti-KLH monoclonal antibody as a negative
control.
“JMab-136": human anti-human AILIMmonoclonal antibody JMab136.
“1387: human anti-human AILIM monoclonal antibody JMabl38.
“1337: human anti-human AILIM monoclonal antibody JMabl39.
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15 Figure 61 shows the inhibitory effect of various human anti-human
AILIM moncclonal antibodies on the proliferation of T cells in the
assay using mixed lymphocyte reaction (MLR). T cells from a normal
healthy person “donor A” were co-cultured with PBMCs from a normal
healthy person “donor D” pre-cultured in the presence of human CTLA4-Ig

20 chimeric molecule.

The vertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentrations of test substances.

Other notations are as follows:

25 *anti-KLH”: human anti~KLH monoclonal antibody as a negative
control.

"JMab—-124": human anti-human AILIMmonoclonal antibody JMabl124.
"126”: human anti-human AILIM monoclonal antibody JMabl26.
*1277: human anti-human AILIM monoclonal antibody JMabl27.
30 "128”: human anti-human AILIM monoclonal antibody JMabl28,
"1357: human anti-human AILIM monoclonal antibody JMabl35.
“136”: human anti-human AILIM monoclonal antibody JMabl36.
"1377: human anti-human AILIM monoclonal antibody JMabl37.
Figure 62 shows the inhibitory effect of various contrel test
33 substances on the proliferation of T cells in the assay using mixed

lymphocyte reaction (MLR) . T cells fromanormal healthy person “donor



The vertical axis indicates the concentration of IFN-y, and the 29 ? 0
WO 01/87981 PCT/ JPOL/ 04035 81 horizontal axis indicates the concentration of
t he nmouse¥amiBI¥anman Al LI M nonocl onal antibody. In this frgurmiiseti- KLH'
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The ver[tl?%:a[l Hgkﬁgﬂlxﬁ%ﬁ%a%ggdri wgdsgn%%rﬁﬁeagggﬁ%fo{oﬁ@ﬂ;,pﬁ‘ﬁ ifeEather; A0 al
axi s 3i ndtahey itdva tednesisr atdiore vés tthe consenanit: e st Mymnacdanal
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of higN\- rod ' r nat f ells derived fraoma
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15 chimeric molecule.

The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentrations of test substances.

Other notations are as follows:

20 “anti-KLH”: human anti-KLH monoclonal antibody as a negative
control.

“"JMab-124": human anti-human AILIMmonoclonal antibody dMab124.

"126”: human anti-human AILIM monoclonal antibody JMabl26.

"127": human anti-human AILIM monoclonal antibody JMabl27.

25 "128”: human anti-human AILIM monoclonal antibody JMabl28§.

"1357: human anti-human AILIM monoclonal antibody JMabl3s.

"136”: human anti-human AILIM monoclonal antibody JMabl3é6.

"137”: human anti-human AILIM monoclonal antibody JMabl37.

Figure 64 shows the inhibitory effect of various control test

30 substances on the proliferation of T cells in the assay using mixed
lymphocyte reaction (MLR). Tcells fromanormal healthy person “donor

C” were co-cultured with PBMCs from a normal healthy person “donor

A” pre-cultured in the presence of human CTLA4-Ig chimeric molecule.

The vertical axis indicates the amount of cellular incorporation

35 of [*H]thymidine as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentrations of test substances.
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anti body JMabl28her notations are as follows:
15 *anti-KLH”: human anti-KLH monoclonal antibody as a negative
control.
“JMab—124":humananti—humanAILIMmonoclonalantibodyJMablZQ.
"126”: human arti-human AILIM monoclonal antibody JMabl2se.
*1277: human anti-human AILIM monoclonal antibody JdMabl27.
20 "128": human anti-human AILIM monoclonal antibody JMabl28.
"135”: human anti-human AILIM monoclonal antibody JMabl35.
"1367: human anti-human AILIM monoclonal antibody JMabl36.
"137”: human anti-human AILIM monoclonal antibody JMabl37.
. Figure 66 shows the inhibitory effect of various control test
25 substances on the proliferation of T cells in the assay using mixed
lymphocyte reaction (MLR) . T cells fromanormal healthy person *donor
E” were co-cultured with PBMCs from a normal healthy person “donor
G" pre-cultured in the presence of human CTLA4-Ig chimeric molecule.
Theverticalaxisindicatestheamountofcellularincorporation
30 of [*H]thymidine as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentrations of test substances.

Each description in the figures shows the following.
"control mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“CD80+86Ab":Themixtureofanti—CDBOantibodyandanti—CDBGantibody
35 "SAl2”: Anti-human AILIM mouse monoclonal antibody

Figure67showsthe%Phibitoryeffectofvarioushumananti4human
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Al LI M nos@lia8#i8l ant i body JMab135. "136": human anti - hunerCTAIFul/Mos®nocl onal
anti body Jvab136. "137": human anti-human Al LI M nonocl onal anti body
JMab137. Figure 50 shows the inhi bitoryé effect on T cell proliferation 35
in the case of culturing T cells froma for nal heal t hy person "donor D',
with PBMC of a normal healthy person "donor B" by various test 29 OCT 2004
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ant i - human mﬁtﬁononocgonal Prgn B ﬁ Bﬁ%ngFaFf?%?eﬁ$6ﬁS¥e‘§qbﬁaan§ t he
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a Ie\(;oel of cel ﬁg%rjgn eraﬁ%ﬁgga%%ut g ﬂ%orqlg]f %Qﬁ Stzﬁepegatlve
concent raehtrcdft the test sanples. O her not at i ons are as follows:
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15 "140”: human anti-human AILIM monoclonal antibody JMabl40.

"141”: human anti-human AILIM monoclonal antibody JMabl4l.,
Figure 68 shows the inhibitory effect of various control test
substances on the proliferation of T cells in the assay using mixed
lymphocyte reaction (MLR). Tcells fromanormal healthyperson *donor
20 G” were co-cultured with PBMCs from a normal healthy person “donor
F" pre-cultured in the presence of human CTLA4-Ig chimeric molecule.
Thevertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentrations of test substances
25 Each description in the figures shows the following.
“control miIgG”.: Anti-human CD34/IgGl mouse monoclonal antibody
"CD80 + 86 Ab": Themixture of anti~CD80 antibody and anti-CD86 antibody
"SAlZ2": Anti-human AILIM mouse monoclonal antibody
Figure 69 shows the inhibitory effect of various human anti-human
30 AILIM monoclonal antibodies on the proliferation of T cells in the
assay using mixed lymphocyte reaction (MLR). T cells from a normal
healthy person “donor G” were co-cultured with PBMCs from a normal
healthy person “donor F” pre-cultured in the presence of human CTLA4-Ig
chimeric molecule. |
35 The vertical axis indicates the amount of cellular incorporation

of [*H]thymidine as an index of the degree of cell proliferation, and
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Figure 71 shows ADCC-inducing activity of various human
anti-human AILIM monoclonal antibodies and control antibody where
human AILIM-overexpressing recombirant CHO cells were used as the
target cells.

20 Theverticalaxisindicatesthefrequencyofcelldamageresulted
from the ADCC-inducing activity of antibody, and the horizontal axis
indicates the concentration of antibody.

Figure 72 shows the inhibitory effect of anti-AILIM antibody
on delayed allergy.

25 The vertical axis indicates the size of redness measured as
an index of the onset of delayed allergy, and the horizontal axis
indicates the type of test sample given to animal subjects.

Figure 73 shows proliferation activity of monkey T cells in
the assay to determine the activity of various human anti-human AILIM

30 monoclonal antibodies to transduce costimulatory signal, using a
microplate coated with human anti-human AILIM monoclonal antibody
together with anti-human CD3 monoclonal antibody.

Theverticalaxisindicatestheamountofcellularincorporation
of [*H]thymidine as an index of the degree of cell proliferation, and

35 thehorizontalaxisindicatestheconcentrationofthehumananti—human
AILIM monoclonal antiboedy.
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Figure 76 shows inhibitory activity of anti AILIM antibody at
various concentrations against binding between soluble AILIM ligands
(hB7h-IgFc}) and soluble AILIM (AILIM-IgFc).

The vertical axis indicates absorbance as an index for the

20  inhibitory activity, and the horizontal axis indicates the
concentration of soluble AILIM.

Figure 77 shows inhibitory activity of various human anti-human
AlLIMmonoclonal antibodies to human T cell proliferation in the as say
to determine the activity of transducing costimulatory signal using

25 a microplate coated with soluble human ATLIM ligand (hB7h-IgFc)
together with anti-human CD3 monocleonal antibody.

The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of antibody.

30 Figure 78 shows inhibitory activity of various human anti-human
AILIM monoclonal antibodies to monkey T cell proliferation in the
assay to determine the activity of transducing costimulatory signal
using a microplate coated with soluble human AILIM ligand (hB7h-IgFc)
together with anti-human CD3 monoclonal antibody.

35 The vertical axis indicates the amount of cellular incorporation

of [*H]thymidine as an inq‘ex of the degree of cell proliferation, and
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nol ecul e 30 Figure 57 shows the inhibitory effect on T cell proliferation
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concentration of the test sanpl es. Each description in the figures shows
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1 Specifically, the method is as follows:

A cDNA (GenBank Accession Number: AB023135 (cDNA); BAABS2129

(amino acid )} containing the full-length ORYF encoding human AILIM

Wwas inserted into a vector pEF-neoc. Then the resulting recombinant
expression vector was introduced into Chinese hamster ovary cells

20 (CHO cell) and cells of a human thymoma line, HPB-ALL, according to

a2 commonly used method using electroporation (960pF, 320V) with a

Gene Pulser (BioRad). Respective cells were cultured in RPMI1640
medium containing Geneticin (0.8mg/ml; Gibeco BRL) and 10% FCS to select

' drug-resistant transformed cells.

25 <1-2> Selection of recombinant HPB~ALL cells overexpressing human
ATLIM

Culture of the drug-resistant HPB-ALL cells selected in <1-1>
described above were centrifuged to give cell pellets. A mouse
anti-human ATILIM monoclonal antibody named *SA12” (mouse anti-human

30 JTT-1 antigen monoclonal antibody), which had been established and
reported previously (JP-A 11-29599 (Example 12) and WO%8/38216
(Example 12)) by the present inventors, was added to the cell pellet
(concentration: antibody solutien (10ug/ml) dilutedwith EDTA-BSA/PBS
was added at a ratio of lDUpl/lOs cells). The resulting mixtures were

35 incubated at 4°C for 30 minutes. The cells were washed twice with
above-mentioned EDTA-BSA/PBS (20011), and then phycoerythrin-labeled
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60 shows the |nh| bitory effect of various control test su ances on th
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degree of cell proliferation, and t he horlzonta axi s cates the
concent rﬁ??ﬁﬁsmﬁflt'ﬂ-égﬁdm%%‘humﬁlaéﬁﬁpﬂﬁpll@ﬁai RntHotly filylds whils

the fol | natingeen CD8Pe Yo 86 tiHE TH XWikCaQliedntd é&lﬁipcaritv B@@ye@nﬂaﬁ@ﬂ;o&mﬁ
ant i t,)jody "mgd": Anti-human CD34/ | g3 nouse nonocl onal antib
1 solution (100ug/ml) diluted with EDTA—BSA/PBS) Resultlng mixtures

were incubated at 4°C for 30 minutes. Cells were washed with
above-mentioned EDTA-BSA/PBS, and then cell suspensions were prepared
by adding EDTA-BSA/PBS (500pl) to the cell pellets.
Expression levels of human AILIM of respective cells in the
20 cell suspensions were analyzed in a flow cytometer, FACSort
(Beckton-Dichinscn), to select recombinant HPB-ALL cells
overexpressing human AILIM, Selected cells were cultured to
confluence in RPMI1640 medium containing 10% FCS and G418 (lmg/ml} .
<l-4>Preparationof immunogen from HPE-ALL cells overexpressing huma.
25 AILIM |
The HPB-ALL cells overexpressing human AILIM, which had been
obtained in <1-2> described above, were centrifuged. Recovered cell
pellet was washed 4 times with phosphate buffer (PBS; Nikken Seibutsu)
and then resuspended in a protease inhibitor-containing buffer
30 (containing 25mM HEPES (pH7.4), 10mMMgCl., 0.25M Sucrose, and protease
inhibitor (10U/ml Aprotinine, 2pg/ml Pepstatin, 50fHg/ml Leupeptin,
and 0.35mg/ml PMSF)}. Cell suspension was treated in a Potter-type
homogenizer, and centrifuged at a low speed (at 1,500rpm at 4°C for
10 minutes). Subsequently, resulting supernatant was subjected to
35 ultracentrifugation (under 100,000q at 4°C for 1 hour) . Precipitated
membrane fraction was recovered, and suspended in phosphate buffer
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at a low speed (at 1,500rpm at 4°C for 10 minutes) . Subsequently,
resulting supernatant was subjected to ultracentrifugation (under
100,000g at 4°C for 1 hour). Precipitated membrane fraction was
recovered, and suspended in phosphate buffer (concentration of the

20 membrane fraction was adjusted so that iml PBS contains membrane
fractionderived from1x10’cells). The suspensionwas stored at -80°C.
The suspensioncontainingcell membrane fractionwas usedas the antigen
(immunogen) to prepare human antibody of the present invention, which
will be described later.

25

Example 2 Preparation of hybridoma producing human anti-human AILIM
monoclonal antibody

In the present Example, preparation of monoclonal antibody was

carried out according to a typical method as described in “Experimental

30 Medicine (supplement), Handbook forCell Technology” (eds., T. Kuroki

et al., Yodosha, pp.66-74, 1992) and “Experimental Manual for
Monoclonal Antibody” (T. Ando et al., Kodansha, 1991).

Cell membrane fraction prepared from recombinant cells

overexpressing human AILIM provided in Example 1 was used as the

35 immunogen of human AILIM.

Animals subjected to immunizationwere humanantibody-producing
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nouse rmrﬁé@l’oﬂhl- antibody 5 Figure 65 shows the inhibitory effect of various
i e AR R
norrk®l 2additionally injected to the footpad at l1~week interval as secondary
and/or tertiary immunization. In the same manner, injection was
further carried out for final immunization two days before preparation
of lymphocytes, which is described below.
Two days after final immunization, lymphocytes were prepared
20 from (subinguinal and subgenual) lymph nodes and spleens of respective
transgenicmice subjected to immunization. The lymphocytes andmouse
myeloma cells P3/X63-AGB.653 (ATCC No. CRL-1580) were mixed at a ratio
of 5:1, and polyethylene glycol 1500 (Boehringer Mannheim) was added
theretoasafusionagent. Then, themixturewasdilutedwith 10 volume.
25 of serum—free basal medium EX-CELL301 (FJRH Bioscience).
Subsequently, the mixed cells were washed with the basal medium and
then suspended in HAT medium (1L of basal medium contained 13.61 mg
of hypoxanthine, 176 pg of aminopterin, and 3.88 mg of thymidine) .
The cells were plated on 96-well microplates and cultured for 10-14
30 days to complete cell fusion. The cell fusion treatment yielded many
hybridomas.
<2-2> Screening of human monoclonal antibedy-producing hybridoma
A number of hybridomas prepared in <2-1> described above were
screened with cell ELISA as described below to select hybridomas
33 producing human monoclonal antibody against human AILIM.

Respective recombinant HPB~ALL cells and recombinant CHO cells



heal t hy person "donor C' were co-cultured with PBMCs from a nor nal Igealt ﬂy
person "dgnor All pre-cultured in the presence of human CTLA4-1g 12) 0CT 20
chimeric M UAPYH. The vertical axis indicates the amount RETRIINIar

i ncorporation of [3H thym dine as an index of the degree of cell
proliferation, and the horizontal axis gsndicates the concentrations of test
substances. Oher notations are as follows: 15 "anti-KLH': human anti - KLH

nonocl onal anti body as a negative control. "JMab-124 ": human anti - human
Al LI M noRYEESHRT RS0 RYma eI DM, 2@11' gire deseribed abowan weid Mlated
monocl onghana&edydablas. e 134266 M I&I{@é/:

monocl onal anti bodyJMab127. " 128" hurran an?t?&kﬁj I @hk/ﬁ'm cell /well)

monocl ondRENLAREeYY MalS €RZS1e0188't: aHuRIIC afiot - hudays Al LI M
monocl onal ant i bagkdiabhaby, é«%@: Mo@&écﬁumn ﬁﬂall_sl Mscarded samples

nonoc| onal ant| bodyJ b136 human ant1 -
nonoc? on&F R ReRRLARDP Ba chihylrd dogashiolisn teea s addkbttdies cafd emup/fwéllag_r)l ous

control tes thd5neubakanGss r of I{s.in the ass
using m xed I yrrpﬁocgt er eact%g%ﬁmmo#dﬁrelcée}ﬁ‘%nf r o%ngggﬁoégrﬁl I%%% ‘T)%sr son

"donor be mired WARA PBWE%UUOH WP élﬁoandeclraam teIaychpeeBDrwas

" donor GasWe@' (3U|tt1btfe%dvﬁ1'%ht mspt:@.%%q%ﬁfg EI%W%%ACT A% g chimeric nol ecul e.
The vertical a Eﬁl ndi ca es the anount of I'1ular |n orporation 30 of (3

H thynidine a eﬂH&é% B thé’%’é@‘?l&a%ﬁ“%lluq&t@dfer goatn, arnti-thenan
hor | 26t ahmtiogloBAILGA! eocf NAGRRASNIERLL U1 AL 45024 féﬁ%a'}%eé ReFwalls

oW ng contro

descrlptlon I.n

R4 | GCPIRATEEEREER orih BEA(PBS Uy e os a0 m oy wethei mowaerer ofdermat D

8 0 anti méyhaadyacfﬁaxmhamahbﬁdmnéélobﬁﬁlﬁil"(huﬁ%' mBHEIBIJ AAI'EM

nmonocl onal atr}ie %{%‘d%@oe 67 shows the inhibitory effect of "various n

anti - humah = FURBOEE7ds1 Pew EPG‘TP(WO%SQGWHHBM%@GCIM
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ynpfgcyte reagg(¥hé E%er e éggggiggégabonjugated goat anti-human
immunoglobulin k¥ chain antlbody (50ul of the 2000-fold dilute per
well) was added to each well in order to detect the light chain of
human immunoglebulin (human monoclonal antiboedy) in the hybridoma

supernatant. The mixture was incubated at room temperature for 15
20 minutes,

The anti-human IgFc antibody or anti-human Igx antibody was
removed from each well of the microplates, and then the plates were

washed 3 times with PBS containing 1% BSA. Tetramethylbenzidine
I (3,3,5,5',-tetramethylbenzidine (TMB), 100pul/well, BIO-RAD) was
25 added to each well, and the resulting mixture was incubated at room
temperature for 15 minutes.
Subsequently, 1N H,S80; was added to each well (50pl/well) to
quench the reaction. The reaction was monitored for absorbance at
a wavelength of 450nm by a microplate reader (Model 3550 Microplate
30 Reader, BIO-RAD).
Control ELISA experiment was performed in the same manner as
described above by using the following items:
(1) Wild-type HPB-ALL cells, instead of human AILIM expressing
recombinant HPB-ALL cells;

35 (2) Wild-type CHO cells, instead of human AILIM expressing
recombinant CHO cells;
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human AILIM by the following assay procedure.

Respective hybridomas selected in <2-2> described above were
plated in 24-well microplates. Cell count of hybridoma in each well
was determined by pipetting. Subsequently, 10% fetal calf serum

20 (FCS; Trace Bioscience PTY), 1% penicillin/streptomycin (Sigma), 1%
HT Supplement (Gibeco BRL} and 2.5% T-STIM Culture Supplement
(Collaborative Biomedical Products) were added to EX—CELL301 medium
(JRH Bioscience) containing 4.0 mM L-glutamine and lipid. The
resulting modified medium was used to dilute hybridomas to 1x1(

25 cells/ml and the cells were suspended in each well.

Cell suspension (300 Pl or 600 pl) of each well was combined
and mixed well with the modified medium (150 ml or 300 ml), and then
a 200-pl aliquot of the cell suspension was added to each well of
multiple 96-well microplates such that each well contained 4 cells

30 of the hybridoma. The above—mentioned modified medium (50ml or 100ml)
was freshly added to the remaining cell suspension, which was mixed
well, and then the resulting cell suspension was added to each well
of other freshly prepared multiple 96~well microplates such that each
well contained 2 cells of the hybridoma.

35 Cultivation was continued for 1 to 2weeks. After cultivation,

single colonies derived from a single hybridoma were found in many
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I ndi ggtes the congepliat Qi 4)Ne AVRS AMtY9RY , arFsas (aMab-127),
AIF620 (JMab-128), AIF1052 (JMab-135), AIHS5D3. (JMab-136),
ATH386 (JMab-137), AII289 (JMab-~138), AII394 (JMab-139},
AIT488 (JMab-140), AIJ40 (JMab-141),
The names shown above are used through the present application ,
20 namely in all Examples described below including the present Example,

and in Figures and Tables containing the assay result obtained in
this Example.

Example 3 Analysis of properties of monoclonai antibody
25 <3-1> Analyses of the heavy chain and light chain
ByusingELISAand flowcytometrydescribedbelow, itwasverified
that the monoclonal antibody against human AILIM produced by each
hybridoma clone, which had been cloned in <2-4> described above, was

indeed a human monoclonal antibody.

30 The recombinant HPB-ALL cells overexpressing human AILIM, which
had been prepared in Example 1, were plated in each v-shaped well

of microplate (3x10% cell/well). Cells were cultured at 37°C in
RPMI1640 medium containing 10% FCS.

After the culture was completed, the plate was centrifuged (at
35 1,800rpmfor 2minutes) to precipitate the cells, and then the resulting

supernatant was discarded. Subseguently, supernatant sample
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anti body. 30 Figure WSl ﬁﬁl?’ Itory activity of various human anti-human
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determne the gebiyhlyaBE)1bGA03d4CHAMa%OThEHhREBAS 318 os) ;
15 Biotin-labeled anti-human IgFc antibody (EY Laboratories); or

Biotin-labeled anti-human Igk antibody (Vector).

After reaction, the secondary antibody was discarded and each
well of the plate was washed with the above-mentioned phosphate buffer.
Subsequently, phycoerythrin-labeled streptavidin {Streptavidin-PE;

20 Pharmingen; diluted 500 time with the above-mentioned phosphate buffer
and added at a quantity of 50 pl/well) was added to each well. The
mixture was reacted for 30 minutes inarefrigerator. After reaction,
eachwell waswashedwith the above-mentionedphosphatebuffer. Then
the above-mentioned phosphate buffer was added to each well

25 (200pul/well) in order to suspend the cells.

Analysis. was performed to determine the reactivity of the
anti-human AILIM mconoclonal antibody in the culture supernatant of
each hybridoma clone to the HPB-ALL cells overexpfessing human AILIM
in each well.

30 Control assay was performed in the same manner as described
above by using following items:

(1) Wild-type HPB-ALL cells, instead of human AILIM expreséing
recombinant HPB-ALL cells; |

' (2) Human monoclonal antibody against KLH (keyhole limpet

35 hemocyanin, PIERCE) instead of hybridoma supernatant.

The human anti-KLH monoclonal antibody was prepared according
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el ect r oporRf | BH IP60UuMalzobiB) with a Gene Pul ser (BioRad). Respective cells

wer e 10ul tuz-esbh | 1 RRIM M40 £ MBEth A GO @l S A0 ﬁa&f%cl yn (0. 8mg/m; G bco
BRL) and 10% FCS toQ ‘sel’'ect drug-resistant transtormed cells. 25 <1-2>
Sel ection of rddEnsedvPerpRsAde teamisaegy Epsxprebspigthenhnmanl 4t Cubtan e
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centrifuge ive cell pellets. A'nouse an nonocl ona

to
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to the kit.
All the human anti-human AILIM monoclonal antibodies were

determined to be IgG2/x.

20 Example4 Preparationofhumanmonocleonal antibodyagainsthumanAILIM
(human anti-human AILIM monoclonal antibody) on large scale and its
purification
<4-1> Method 1

Cells of each hybridoma clone producing human anti-human AILIM

25 monoclonal antibody, which had been prepared in <2-4> described above,
were added to a tissue culture flask (50ml, FALCON), and cultured

in ASF104 medium (Ajinomoto) containing 10% Ultra Low Bovine IgG FBS
(GIBCO-BRL) to be confluence under an atmosphere of 5% CO, at 37C.
Subsequently, the whole culture liquid was transferred into

30 a new tissue culture flask (750ml, FALCON), and the cells were cultured
in ASF104 medium (Ajinomoto) containing 10% Ultra Low Bovine IgG FBS
(GIBCO-BRL} to be confluent under an atmosphere of 5% CO, at 37°C.

10 to 20 days after the culture, the culture supernatant of
eachhybridomawas recovered and transferred into a 50-ml polypropylene

35 conical tube (FALCON). The tube was centrifuged under 500xg for 5
minutes, '




r
i

ﬂl“
was

(Exanmpl e 12)) by the present inventors, was added to the cell pelAigE 17
(concentration: antibody solution (109g/m) diluted wth EDTA-BS g
added at VMOPHBTI81 of 1001 /105 cells) . The resulting m xturBGT/ e85

i ncubated at 4C for 30 mnutes. The cells were washed twice with
above-nmenti oned EDTA- BSA/ PBS (200i 1), anij10 hen phycoerythrin--Label ed
290CT2004 WD 01187981 PCT/ JPOL/ 04035 94”Streptavi din (SA-PE; 100l of
500-fold diluted solution) was added thereto. Resulting m xtures were
i ncubat ed at 43O blputessulBtitercammiifatgain sugehrhs terewnashetk S-dd Nes
wi th EDT. S,o.and. , cell. suspensi.ons wer r red. 5 pr.ession | evels
of hunanﬁxlfaﬁiﬁ Eé} Srtg%%%%%fgél%%ﬁjs&%r B‘ﬁbl\@c@ﬁq"c’%@peﬁ?ﬁoﬁgx%i CBRBEyRRE in
a flow cytomeered. FACSort (Beckton-Dichinson), to sel ect reconbi nant

HPB- ALL cells Vel ressin uman JAILIM_ Selected cel]s were cultured to
confl uence in H%Vl%rfg'}grané%iwﬁ% @8%?5%?%*90 fo%l E%palgﬁo@’i% q rRgpRN) (Hifgpp
<1- 35 Seh&findby ablueoolironain CHAMeeshamoMes BXdE £S5 ipte-Ruman i kb kM Gt ure
of the d - L stan l.s selected in <1-]17. _descyibed above were
centri fuéggs@ggg? v%u%gggop(éﬁ"&%s.a%ﬁe felé’ﬁ'mf@-tr?er‘ﬂﬁ @nMHé' anti - human Al LI M
monocl onal anduthostyn SAL2y , wihiecdo Liad whe ez dhalaeh teh phbhth’E@,bdﬂ%raﬂm\dl)t%
each cel t.{antibo 15 sol ution _(100qg/.M | lut ed, wi t h EDTA- BSA/ PBS) .
Resul ti némrgr?éx eglr 1e:£sle %\%?%g%gﬁgu tiltlé%egtesﬁo‘tasf %}%dg*’ﬁtﬁt%asqlrt%llpgwjet%%ed
with abbubfeentpbfed)EDIABSEBSpland e ckbd sHEpeRT Ciifouter B/ epar ed
by in o B FBS.{,20 o_the cell pellets. ression | evels of
hungigjjAl EF]EP%@JreSp%CtFég gglll)cgbi ﬁotfﬂﬁgmﬁowgél Pe‘éﬁ’éﬁﬁg? nELTRr2 SHEIYYRR in
a flow cyprBedkr ofFACSINY TBeckt®n- Dindi nhen) ,filteawddcthireagibianapil ter
HPB- ALL L) s, I i Al LIM, Selected cells were.cultured to
conf | uenggk#?\lﬁgﬁ&%r%eﬁ%ﬁwggg?% Mg ﬁtﬁﬁ%ﬁzcs&‘gﬁdr@igt%rﬁr%ﬂ%%fatg1"‘-’%

Pr epar at Héalpted mambyeh PhosphiBe Abif et | @versrigiinessdngipusred 2orAldd M
The HPB- ALk S I sin |4l | cl een. obtained i
<1-2> descrf’%g%kaégég,ﬂ\%g{r?den%rﬂlﬁfguﬁetﬁl. é&eec'\éov%ﬁueld%ﬁﬂq LSRN
ti mels® wi ehtphodphuee bbfthsémedPES onNidaadn hSdihidcenas) line.

Protein concentration was determined from the absorbance at

Azs0 measured by using a photospectrometer (1A =1.4lmg/ml).
<4-2> Method 2
Cells of each hybridoma clone, which had been prepared in <2-4>

20 described above, were conditioned in ASF104 medium (Ajinomoto)

containing 10% Ultra Low Bovine IgG FBS (GIBCO-BRL) (1-2x10° Cells/ml

each), and were plated and cultured in Integra Cell Line 1000 (INTEGRA

CL1000, INTEGRA BIOSCIENCE). 7 to 10 days after cultivation, when

the cell density reached 1x10% cells/ml, the supernatant of each
25  hybridoma culture was recovered.

Each culture supernatant was loaded onto a HiTrap Protein G
column (HiTrap affinity column Protein G; Amersham Pharmacia)
pre-equilibratedwithphosphatebuffer (30ml) ataflowrateof 3ml/min.

Subsequently, the column was washed with phosphate buffer (20ml),

30 and then 100mM citrate buffer (pH2.0) was loaded onto the column at
a flow rate of about 1ml/min to elute the antibody. Then, a solution
(pH9.0) of 750mM Tris-HCl was added to neutralize the eluted solution,

and the resulting solution was filtered through a filter (Millipore)

to remove white precipitate. The resulting filtrate was dialyzed

35 againstphosphatebuffer (overnight) and then filtered througha filter

(Millipore). Thus purified anti-AILIM human monoclonal antibody was




and then resuspended in a protease inhibitor-containing buffer 30 S 0CT 2004
(cont ai ni ng 25t MHEPES (pH7.4) , 10nmvWgCl2, 0. 25MSucrose, andpr ot ezgse

i nhi bitor “?wa Aprotinine, 2g/m Pepstatin, 509/ m LeupB@TAR1/04Esad
0.35mg/ M PMSF)). Cell suspension was treated in a Potter-type honogeni zer,
and centrifuged at a | ow speed (at 1 , ?Qgrpm at 4C for 10 m nutes)
Subsequently, resulting supernatant was stbjected to 35 ultracentrifugation
(under 100, 000g at 4C for 1 hour) . Precipitated nenbrane fraction was

r ecover e@btaidesuSpmmi e dn Iptusisiaatae oufef.er 290CT2004 WO 01/ 87981

PCT/ JP01/ 04035 95 (concentration of the nenbrane fraction was adjusted so
that 1m PBS contains nenbrane fraction derived from 1x107 cells) . The
suspensi @xampde Bt dReachivBop@f Bhsasuspeishomar ATHAIM mbgoedbha IR B58y
ILZICt :503 tﬁmHﬁeﬁ§M h?n”é A{d A r‘l’n)o_g epar eoLant 1 'bodyof
of i mrundgédM r om CHO cel | s over expressi ng human

over expr essi ng I - [ e t aj in <1-3> described
above, were di ggggggg%wb%%gﬂgchﬂgn%?gggg ﬁ%@gnmf@w& ggal pa e el |
pel | et wabowngsHetedanphrzedi for pidspatreachitfiey tERSmAY kke1MSes by BU)agand

th res 12 5, ; | phi bi.t or+ t Al buf fer (cont ai ni_ng25nv
EPES( iy T 0T B CE et e S AR Ry YT LA o Sy o
Aprotini Fethzgl.ml Pepstatin, 50g/m Leupeptin, and 0.35nmg/ M PMSF' )). The
11145 susp ' ed 4 tters ho eni zer, .and centri ed
;'? alléow speg)gsﬁz‘%?a%%a%ﬁl%ﬁ}%agfl4@$10§915$ﬁ1t%ﬁ‘?2% .Hggﬁ’é‘ééﬁ%mlﬁg, a te‘stiﬂlciﬁugg
super nat &NARI-rafyjarttatt tRreparat ioentafi fargaihat {amderrve00, 000g at 4C for

1 hour). Precigkbat,ed 1EMRH2 ACt | covered. and suspended i
phosphat e buffer iconce.ntra‘t irhgjncjv{)efaﬁeﬁgﬂfg%?e%?%ﬁlee#gg@??oaﬁl%gegafﬁglé@ so
that | nl "OBOEeRedi i hdstiafe wareckd®n! EF2 b ean filoodylx IR7I Seldya)tem Thes
suspensi @143 iSILd AtdeB0G ne Hife %b%ﬁ%}ﬁ% cant g ny i oEENbr ane
fracti on was usled as the eantigenne (1 munogen P{%l%?e%faﬂe&%uaqﬁgﬁbg i"body of
the pPesent i néeatiamtiviiroin Ighl(Fchbaendebodybedll 2ugrmldm PBS; 100ul /well ;
Organon Teknika) was added to each well of a 96-well ELISA microplate

(Nunc) . The plate was incubated at room temperature for 2 hours to

adsorb the anti-IgG (Fc) antibody on the microplate. Subsequently,
the supernatant was discarded, and the plate was washed 3 times with
20 phosphate buffer (PBS) containing 0.05% Tween20. A blocking reagent
(PBS containing 0.5% bovine serum albumin (BSA) and 0.1% Tween20)
was added to each well (200pl/well) and the plate was incubated at
room temperature for 2 hours to block the anti-IgG (Fc) antibody-free
_ sites on the plate. Then, the blocking reagent was discarded, and
25 each well was washed twice with PBS.
Human-derived IgG2 antibody {(50H1/well; TheBinding Site} , which
was used as a standard antibedy, was added at various concentrations
(0 to 100ng/ml) to respective wells of the plate and the plate was
incubated at room temperature for 2 hours. Surplus solutions of
30 standard antibody were removed and each well was washed 3 times with
phosphate buffer containing 0.05% Tween20.

Subsequently, peroxidase-conjugated goat anti-human IgG/k
antibody was added to each well (4,000 times diluted, 100 Hl/well,
Protos), and the plate was incubated at room temperature for 1 hour.

35 The supernatant was discarded and the microplate was washed

3 times with phosphate bpffer containing 0.05% Tween20. A buffer



Exanpl e 2 Preparation of hybridoma producing human anti-human Al LI M3 (QCT 2004
nonocl onal anti body In the present Exanple, preparation of nonocl onal

ant i body Wa91/8W8tri ed out according to a typical nethod a®aigrutiies in
"Experinmental 30 Medicine (supplenent) , Handbook for Cell Technol ogy"
(eds. , T. Kuroki et al., Yodosha, pp. 66 Z4 1992) and "Experinmental Manual
for Monocl onal Antibody" (T. Ando et ; Kodansha, 1991). Cell nenbrane
fraction prepared fromreconbi nant cel I S overexpressing human AI LI M

provi dedcomtEmanphe | e st as {Bempdb ik ABHA0gEn ¥fh U Al Védﬁ@l S
subj ect ﬁg_to l[iljgguni ation (5%% n antj body- produci ng 29 2004

01/ 87981 ' BEIS b%‘% BBt ggﬁv%’ hFEEFR %&WW%M%C?E%&J 0,
met hod (MNatmll)e/ Lepnedih € Sso LM orf .0 0-3b3- Adr CS 1 0!

p. 146- 156, 1997; . Publ ||§Jg/ed Japanese Trggns%%ﬁoﬁyg%% S?fgl{d”ﬁa‘fag a&g)éd
Appl i cat TORARB Yeildi (100 Wé@tmme%@uham@aamwm tEmperature
Inteﬁnatfmaéb&pﬁlﬂcaﬁ_noneé No Hm 7-509137; Ni kkei Science, June, pp.

40- 50, 1995; etc.). ti-well mcroplates were used for cell culture.
<2-1> | muni za?%%ﬁ%%nmﬁépawéﬂlé#rdfc kA vasmaldeict treeach welld § SARLINOGENE)

(100l / mows efragnthesteadt 0 . pr epatBéathi Bn<dutred ¢ehkY, r ) -
<1-5> (deriyved frﬁ‘f‘rﬁﬁ %%] gﬁscrl bed ?8 aBOVe V\?as%gf\'?erﬁéj?% @Tg’ﬁr% A3 404
t

above- ment i ohed h %ﬂﬁbﬁ%%d%??@lﬁ%rﬁbe%%awtwr@ i 4R noyery was
I nj ect edmng@té]emlmpraeunaead@erpl ete adjuvant (I CN CAPPEL) in the footpad

as Qi mary | da er primary ipmmunization, either of the
tV\DEI n’rrunogenm;&I ro ascﬁ(i’ %SHQII? #?ﬁ"é%ll &3 o hEUF S Gigshiime longeer BSA

i nterval scabusmmr\aim:ye aNH desteBubtanicEMIR 2Rk 88me | Hakier %é@é‘ﬁﬁé

i nj ectlo&gvas further carried out for f inal inmmuni zation two days Yore

preparatlon of |ynmphocytes, which is described below. Two days after final
| mruni zat 5o Anpinecyfes ﬂmr&w&p&r@of%ﬁﬂdﬁ@ﬁ@ﬂﬁi@i‘hﬁﬁhn%%&'al )

| ynph n n f respect.ive  transgenic_nice subjected to
i muni zg{élﬁ(“s)nﬁ %f%)(%gﬁ%ﬁ%jc) (- Husdo mlzr’é‘?'@ﬁa EEPLY paf e Nes. as5FGRTCC
No. 16RL-d5893-neaetlivieg af &haat 6 mouse AILIM and rat AILIM

<5-2-1> Preparation of reagents

Reagents to be used in this cell ELISA were prepared as follows:
<5-2-1-1> Preparation of recombinant CHO cell overexpressing mouse
AILIM

20 Recombinant CHO cells overexpressing mouse AILIM were prepared
and obtained in the same manner as described above in <1-1> and <1-3>.

CDNA (GenBank AccessionNumber: AB023132 (cDNA) ; BAA82126 (amino
acid)) containing the full-length ORF of mouse AILIM was inserted
into a vector pEF-neo, and then the resulting recombinant expression

25 vector was introduced into Chinese hamster ovary cells (CHO cell)
by a commonly used method for electroporation (960 uF, 320 V) using
a Gene Pulser (BioRad). The cells were cultured in RPMI1640 medium
containing Geneticin (0.8mg/ml; Gibco BRL} and 10% FCS to select
drug-resistant transformed «cells, thereby obtaining mouse
30 AILIM-overexpressing recombinant CHO cells.
<5-2-1-2>Preparation of recombinant CHO cell overexpressing rat AILIM

Recombinant CHO cells overexpressing rat AILIM were prepared
and obtained in the same manner as described above in <1-1> and <1-3>.

A cDNA (GenBank Accession Number: AB023134 (cDNA); BAAB2128

35 (amino acid)) containing the full-length ORF of rat AILIM was inserted

into a vector pEF-neo, and then the resulting recombinant expression



of 5: 1, and pol yet hyl ene gl ycol 1500 (Boehringer Mannheim was add@e®iCT 130
thereto as a fusion agent. Then, the m xture was diluted with 10 volune. 25
of serum MWQRE/EHE%| nedi um EX- CELL301 (JRH Bioscience). SkGE&smEy, the
m xed cells were washed with the basal nmedium and then suspended in HAT
medi um (1L of basal medi um contai ned 13. %%Tng of hypoxant hine, 176 g of

am nopterin, and 3.88 ng of thym dine) 1 he cells were plated on 96-wel |
m croplates and cultured for 10-14 30 days to conplete cell fusion. The cell

fusion t vesttwentwas elrderbdmmrd impar ichamRse ﬁ&m%%e:?scbe@ﬂ%nge.@is heEB® ce11)
nmonocl ong{sf anti bOdéé, rodu(glnrllPS hybridoma A nunber of hybridomas prepared in
r %‘é

<2-1> deddr PoEE™EH Wee AeF RieRtEePPTELLSA 636 Y d¥or BBEIVhelmimg o
sel ect hybGedenksls&8b {BisRei)ng hUHBNCHDN®GleGiRaky 2ok FE@GN Wﬁ&@%ﬁow
S

AlILIM R ct.i.ve reconbi.nant -ALL cell s and reconbj nant CHO cel

01/ 87981%8‘%’9‘“6&? g‘%ﬁﬂ?“ﬁdﬂ Jgg%ﬂ‘#&fb‘a é’é?ﬁe? Srlestithg HurkGs Are 1t lait ch

are d%scrdirned raxistamer e tlazisedrmod eaek 198!, | OfthEHa?f 96oMEh in MGT ORL AL €s
o]

(1x10,5 LI/ well _Incubation was carried out at 37- r 2 days.
Subseque%til‘ﬁM/ SRR 19 SRIPTRA T2 sCHY st ifed, sanples 5 of

super nat &bt 2of1 -eac 1P thythettaloien catf ttires esn 20 deek fhedet {308 klded arr@pd
the m xture vas, i ncuba;tﬁ%d for irﬁ our., After the reaction was conpleted, the

mi xed sanpl e sOrt Fon R Mdrdc ke §eAnd SXEHCKRFPSRARY MRYFRABLIN nedhigh h
PBS cont &iadi hgeh%pBsa &l gay 5 - Subs e uwhnd d i bt bBKVE A% £ ABlngahed 808 ng
antiz umanb.lo |erCB;U{109I gbul in %ﬁ@} ant | bod3( éSO@I of the 2000-fold dilute
per wel | SU ARG Y~ ToP ekFa49p RS 10R s 1heR 090 8dach BRgultindmrerileatn
detect tdvathdaingiesill okmbuams fraohbghobas ireddusra EBAOEhOR an Sthaady)

for 1 hott PH8" on WG BEHE b d Bt eet oot et Gte TaRer PRaEHD
i mmunog! dnguind % chapd edet atibayarf SOALWOE thirer 200Qrf ohel fidtpadl P6E pMBAd Dy Was
et oy AL Aprofo SaLgcheLihoh BB cEOP B Brhccion vas

15" further given to the rats into the footpad on the 7% day, 14™ day
and 28™ day after the primary immunization. The lymph node cells
were collected from them 2 days after the final immunization.

The lymph node cells and mouse myeloma cell PAI (JCR No.BO113;
Res. Disclosure, Vol.217, p.155, 1982) were combined at a ratio of

20 5:1. The cells were fused to each other by using polyethylene glycol
4000 (Boehringer Mannheim} as a fusion agent to prepare monoclonal
antibody~producinghybridomas. Selectionocofhybridomaswas achieved
by culturing them in ASF104 medium {Ajinomoto) containing HAT, 10%
fetal calf serum and aminopterin.

25 . Reactivity of rat monoclonal antibody in the culture supernatant
of each hybridoma to mouse AILIM was determined by reacting the culture
supernatantwiththeabove—mentionedCHOcellsexpressingmouseAlLIM
and then measuring the fluorescence intensity of cells stained with
FITC-labeled anti-rat IgG (Cappel) in a EPICS-ELITE flow cytometer.

30 The screening yielded multiple hybridomas producing monoclonal
antibody having reactivity against mouse AILIM.

Among them, a hybridoma line was named “B10.5.” Cells of this

hybridoma were  intraperitoneally injected (10°  to 107
cells/0.5ml/mouse) to ICR nu/nu mice (female, 7 to 8—weeks old). 10

35 to 20 days after the injection, the ascites was collected from each

mouse by laparotomy under anesthesia according to a commonly used




supernatant. The m xture was incubated at roomtenperature for 15 2(9 0CT 2004
m nutes. The anti-human I gFc anti body or anti-human | gX anti body wa

renoved fWONIBAWH wel | of the microplates, and then the pl mt'e/splmn@\ washed
3 times with PBS containing 1% BSA. Tetrarrethyl benzidine (3,3 ',5,5,,
-tetranet hyl ben--idine (TVB) , 100gl/well, Bl O RAD) was 25 added to each

wel |, and the resulting mixture was i nchb@ted at room tenperature for 15
m nut es. Subsequently, 1IN H2SO4 was added to each wel | (50pl/wel I) to
quench tiaethedact imie rHie IrRaChiodR VAT ITRNLLALEY

ol ERERPUANELEs Broen)

wavel engt h of 450nm b¥ a mcropl ate reader (Mde
Reader, Bf® RABPAIEEnErEM EEFSﬁSE%ﬁi@ﬁl PENE STQ@erSfC@rlmad in the same nmanner

as desczﬁbgd"ﬁbmy@ rl’éﬁcltikrﬁﬁkf/f&e thed EH‘%BSd m(a}m) I}\%%gil_a{rp E@B_ﬁ‘gtntlz)

cells, instead_of human Al LI M expressin | nant’
W d-type CHO CRMFSNIFakieRs Of DrIAh an 1rm@>a|@r agsiMgnonecdabia hamht OhiEHy

ant Eadfgfé@l%??ﬁé?maﬁ%%%&f T CRAIS o e e ENEAIRSEEIRARERERGy cvass

and 98788918 e AgResl anfh )“—Ei feald cofl ihybitilgormu sugret natfarlt>, dédy r Hisan
nonocl onabo@at i body agai nst KLH (keyhole linpet 5 henocyanin, PlIERCE)

i nstead of hybridoma supernatant. The human anti-KLH nonocl onal anti body was
pr epar ed accor ey Cﬁélﬁhe‘7§‘ér9e FEArer ved ldes’ | beel aBoombinane I:HO byell

i muni zi Bgeraﬁpi‘ésﬁﬂﬁl RGOSR NATEDY a%LR(EQPé(a pi:?%&?érﬁgzbr rANSGeNi £,

KLH (ke§8 Jr npet henocyani n, i domas pr u0| nﬁaﬂgman
mondd® on&fCank (?d&ie’%%‘iﬁ%ﬂsém@f ML hé Y pngRared BnVKheRelsébede edrbyedai d

scr eeni ngbo¥a- ?a?xdathgafé/cdiﬁtﬁﬁid}ﬁ: ehohydri @Qgﬁegﬁg#giﬁgsﬁ% a:%ﬁh' ﬁ%ﬂced

nonocl ones wg stablished fromthe various
lines) , R Tha2 D e®hs Setked @Povis warecplasegedor pdds abbves ~pe bUUEL high

human noggetepahtant kRAdY¥uagakBat to be confluent at 37°C.
Subsequently, the supernatant was discarded, and then any one
15 of the purified various human anti-human AILIM monoclonal antibodies
or control antibody prepared above were added to each well {(antibody
concentrations: antibody of 200ug/ml was diluted, with PBS containing
1% BSA, 3 times, 3% times, 37 times, 3% times, 3% times, 3% times, 3’
times, 3° times, 3° times, 3° times, 3! times, and 3'? times) in a
20 guantity of 50pl/well, and the plates were reacted at room temperature
for2hours. The solutionsof themonoclonal antibodieswerediscarded,
and each well was washed 3 times with phosphate buffer containing
1% BSA (Sigma). _
Subsequently, horseradish peroxidase—-conjugated anti-human
25 196G (Fc) antibodywas added toeachwell (dilutedi (000 times, 50pul/well;
American Qualex), and the plates were incubated at room temperature
for 1 hour.
Surplus solution of the labeled antibody was discarded and the
microplates were washed 3 times with phosphate buffer containing 1%
30 BSA. Buffer containing substrate (composition:
ortho-phenylenediamine (O-phenylenediamine, OPD;
20mg) /citrate-phosphate buffer (pH 5.0, 50 ml)/agueous solution of
30% hydrogen peroxide (15ul)) was added to each well {(100pl/well)
and the plates were incubated at room temperature for about 7 minutes.
35 Subsequently, 2Msulfuricacidwas added to eachwell (5011/well)
to stop the reaction. Absorbance was measured at a wavelength of 490



human AILIM by the follow ng assay procedure. Respective hybri donazs ﬁgmﬁéed
I n <2-2> descri bed above were plated in 24-well mcroplates. Cell % f
hybri doma WO UESEA wel | was determi ned by pipetting. SubsegaBupidipnseik0% f et a
calf serum 20 (FCS; Trace Bioscience PTY) , 1% penicillin/streptonycin
(Sigma) , 1% HT Supplenent (G bco BRL) _and 2.5% T- STIM Cul ture Suppl enment
(Col | aborative Bi onedi cal Products) ver &éY%ddded to EX- CELL301 nedi um (JRH

Bi osci ence) containing 4.0 mM L-glutam ne and lipid. The resulting nodified
medi um wasn Usgedidinglid uiictigiid o nbsador Lkdlo-R)cel I s/nl and the cells were

suspended in each well | I'_suspension (300 Al or 600 |) of each well was

conbi ned and ?F%{bt&%'r‘:ﬂﬁ%hﬁs?ﬁ %ai??g‘?%‘eﬂmf(fﬂé@enff%ﬂoseognmntrahd

then a 20eibsdisriaio @vatmt@elﬂhestam@sh@at\i@%eadgﬁqibed%ghiﬁf%igga e h
S 0

mul tiple 96-vell m;/cgro I t%i uch that each well contained 4 ce
hybri domd > he" &b %‘g‘?ﬁ P fi ed medi um (50mL or 100m) was freshly

added5t o the reftai Mboge eRJroS\bsRANSheDbodliszh M8 gH6dagwehls hﬁﬂ%ntﬂfﬂlﬁhe
resul ti ngb%[%lé ﬂjrs#f 'OQEEWaS adglef to each % of other freshly prepared
miltiple 86wl ?Ifbgdpl XRG4 h AN P 8483l e ofxamrbe 2L 2l 1 s of the
hybri doma. 35 QA)tRy@mbaBcleRalNUIBEY ED0. dab8iRs MeRkSe ALK (e5LbLiyation,
si ngl e col oni es?dfreilzt\éaed froma single hybridoma were found in nmany WO

01/ 87981 Y° Wk . YT 2004 PCT/ JP01/ 04035 Wth the cell ELISA as
descr i beﬁ above(3 )m&&i’sémonbglmgl\aefﬂifﬂﬁ@@ Jtlif@hgaﬂfrsﬂ ﬁmm%o%%iéf??¥
agai pgt hy Al LI M r ced_i the. cul ture supernatant in each we
contgﬁniﬁaqﬁhepé%léﬁﬁgﬁggﬁg-§¥ S@cgﬂﬁ%fﬁd@m%niﬂ8”d¥ hyS dSRgRSuBePeni hgd
( secondarintéoma nig)nadfl yean betbbee I 0099 e undeiraitse i dFh £401En Ll 9868ss ion
obt ai ned jn.<2-3 SgLi above. wa erfor according to the same
net hod as111 esgc)fiﬁ%%a%%vg??ﬁ %E-gg‘.e é@pﬁmd’&}gffrgﬁfo%t%wﬂeWOW%%-m|
m cropl atkuman-Tefhrsileyy 1 ChisoAgenel| bfelhdisntiel Feserie exper:sBRdlodpe
Screen'ngTﬂéehgﬁgsgﬁpyoPygﬁkggggtggggil @% ep%%ﬁ“ﬁdghégﬁgyl, which is an
15 international depositary authority under the Budapest Treaty; JP-A
11-29599 (Examples 1 and 2) and WO98/3B216 (Examples 1 and 2)).
(4) The above-prepared human monoclonal antibody against KLH

(keyhole limpet hemocyanin, PIERCE) instead of hybridoma supernatant.

Control ELISA experiment was performed in the same manner as
20 described above using wild-type CHO cell shown below, instead of
AlLIM-expressing recombinant CHO cell.
The result is shown in Figures 3 to 14.
Based on the result obtained, 50%-effective concentration
(ED50:ng/ml) was calculated as an index for the reactivity of each
25 human anti-human AILIM monoclonal antibody to human AILIM
{recombinant CHO cell overexpressing human AILIM), mouse AILIM
{recombinant CHO cells overexpressing mouse AILIM), or rat AILIM
(recombinant CHO cell overexpressingrat AILIM) . The resultsobtained
by the calculation are shown below.
30 {A) ED50 for CHO over—expressing human AILIM
AIF 34 (JMab-124): 5.3ng/ml
AIF182 (JMab-126): 3.6ng/ml
AIF348 (JMab-127): 9.1lng/ml
ATF620 ({JMab-128): 10.1ng/ml
35 AIF1052 (JMab-135): 2.0ng/ml
ATHS5D3 (JMab-136): 7.5ng/ml




nonocl onal anti body agai nst human AILIM Part of the clones incl uﬁgj \ﬁvere
as bel ow. (C one name) 15 AlF34 (JMabl24) , Al F182 (JMab-126), Al#348T i
(JMab- 12740 OMBP820 (JMab-128) , Al F1052 (JMab-135) , Al H5DEcT/fRVaN3:36)

Al H386 (JMab-137) A11289 (JMab-138) A11394 (JMab-139) A11488 (JMab-140),
Al J40 (JMab-141) , The names shown abOVf gre used t hrough the present
application, 20 nanely in all Exanples (81 scri bed bel ow i ncluding the
present Exanple, and in Figures and Tables containing the assay result
obtained in this BEXIf3®s BdMgi-elB7)Anad y&ig/mf properties of nonocl onal

antibody 25 <3-1> Apal S t.he avy. in d Iight chain By using ELI
SA and flow cytonetry aée/@ér i @f%abo;%@ i]t[f\r/]\%égﬁi fied that the nonocl onal
gnti bo:jy agai nst 2hzr?a1’nt3ﬁ94__| ll;ﬂap{atd-tmmb DyL gy d/dwdbri ﬁoma cl one, I whi I(:h had
een cloned in <2-4> i v S ndeed a hunman nonocl ona
anti body. 30 The rec%%f@ant H -%L{U)c:el Js*ﬁ;‘i‘@@xpr essing human AILIM which
had Been prepared i mEKahpl e{IMawel £l )pd &3 ehd meach v-shaped wel | of ’
m croplate (3x104 c %I), Cells were red at 379C in RPML1640

0 .

cult
medi um cont ai ning 1 After the cul E‘UEBQ conpl eted, the plate was
centrifuged (at 35 8G43DOrpm for 2 m nuleghgymalprecipitate the cells, and

then the resul )nglwigp rnagéBt was di scar ded. Subse%fently, super nat ant
sanpl e 290CT2004 1187981 - PCYFIPoEF6263591868YS50 MM ) from the cul ture
of each hybridoma clareRdi4 n{xRad>1eéscr ipag/mabove, or nouse anti-hunan

ronad onal ant 1 body 12003 113048275 LBAFA Lant | body was added to each
well. The mxture wesIFEaCt eaMabF02830 DOOHgEmlin a refrigerator . After
bhosphate buffer (0 555 ol Bt Talhy "ERG52mM Eota) | Subsequent 1y, any one
of the secondary antAboiftes(bdbbwldas: abdgdmilo each well (diluted 1000
times with the above, phpsphahg RUt hEY . 70ng/ml
15 (C) ED50 for CHO overexpressing rat AILIM
AIF 34 (JMab-124): 45ng/ml
AIF348 (JMab-127): 62ng/ml
AIF620 (JMab-128): 97ng/ml
AIIZ28% (JMab-138): 57ng/ml
20 AII3%4 (JMab-139): 90ng/ml
ATI488 (JMab-140): 90ng/ml
The result showed that the human anti-human AILIM monoclonal
antibodies of the present invention exhibited significantly high
specificities toc human AILIM. ,
25 Further, it has been revealed that 6 types of human anti-human
AILIM monoclonal antibodies (shown above in (B) and (C)) are reactive

to both mouse AILIM and rat AILIM (binding capability,
cross-reactivity).

30 Exampleé Determinationof affinityandneutralizingactivity of human
anti-human AILIMmonoclonal antibody against the antigen (human AILIM)
Association rate constant (ka), dissociation rate constant (kd)
and dissociation constant (Kd) with respect to the reaction between
each of the purified various human anti-human AILIM monoclonal -
35 antibodies prepared above and human AILIM were determined using a .

commercially available kit Biacore X (Amersham Pharmacia) .




10 and added at a quantity of 50 |/well) in order to suspend the ? ldﬁ The
suspension was reacted for 30 mnutes in a refrigerator. (Seconda 3 2004
ant i body) W& &8788Y abel ed anti - human 1gG anti body (Zyned); p@i/eriinidiabel ed
anti-human 1gG anti body (Proton); 15 Biotin-Iabeled anti-human |IgFc anti body
(EY Laboratories); or Biotin-Ilabeled anti,- human | gK anti body (Vector).

After reaction, the secondary anti body 3 di scarded and each well of the
pl ate was washed with the above-nenti oned phosphate buffer . Subsequently,
phycoer ytiril® | Eeglaath stoe pt Avadt hg¢St teptavimtheb PH 20 Shasenagershidi | ut ed

500 tine with the. ve- gention hosphat e buffer. and ,added at a quantity
of 50 pl/well) A&‘Sﬁ%&aﬁﬁ?&é@@ﬁ%ﬁ?a SHhESPRP &t W&&*ﬁeg&é‘&%ﬁiewed
m nutes 3% & redonlyenanbrchimétior anedgehothercacdf 1t Irefasreasted sW kbt he

above- nent4 3 ( p huf.fer. -Then _the ab -ment i oned phpsphat e buffer
was addegﬁftl'?iggﬁ&ﬁl Ir&%trgéggjﬁé Pv"\?/eltﬁ? ?)ﬁgﬁ?%ffq A5 USTRARE P%e E&“‘SAILIM
Anal y8i s amb ey faomasthnio cegbomi (ct hef rleacdn viggl of the anti-human AILIM

nonocl onal anti | e |t ernat.ant. of . each hybridona clope to
the HPB-ALL cel g‘gglv%?ggré an‘géfﬁr‘% SAFEIRY TF CEEEhPYE FY 19 5B bl geR say

was per f oritedinad aheosdimgrivmbe resthias asidrechr il enhya tisidgappl | o3 Nens

it c (1 ' - HPR-. l.ls,, »i DSt | M '

recombi nanl FPEACE o8 | ey e 2k Do aid e LTl ina e ki T by

(keyhol e duievpeh ti@s preewmyani myePLERCE) Teénstead of hybri dona supernatant.

The man anti I i epar.ed cordi .29 004 WO

01/ 8? 881 PCT/ ) ggﬂf%%g@g ‘ngggtegit%tﬁg?‘gg&rr&e%n‘;%“ﬁé%’?ag%t R wman

by i nmunifAingitlieFc wbevkoarded icovieda HifmapaPt o beily GeodumhngH iTrapsgeni €1 1§ ce
L4

"with KLH,: | [ah] Pl. _Based..on the result, all of
t he hybr :_%ooindgﬁ%:lﬁgé\gesi%gg ?Irn} ed a ?\}{eﬂ“}?‘%%@%>§ﬁ%ﬁél%reaﬁ%e%hﬁ? %h%%pl?ﬂj%n
monocl onaUTghRY Bemes aastbew mpteobt Mmaimidet o \vels chdatiie dhaian AILIN-IgFc
human- deriyech& dyitir&h@difernatant on the column.

15 Subsequently, the columnwas washed with phosphate buffer (20ml),
and then 100mM citrate buffer (pH2.0) was loaded onte the column at
a flow rate of about 1ml/min to elute the human AILIM-IgFc.
Subsequently, the eluted solution was neutralized with a solution

{pH9.0) of 750mM Tris-HCl, and then dialyzed against phosphate buffer

20 {(overnight) . Then, the solution dialyzed was filtered through a
filter (Millipore). Thus purified anti-human AILIM-IgFc was
obtained,

Protein concentration was determined from the absorbance at

. Azg0 measured by using a photospectrometer (1A =1lmg/ml). The
23 concentration of human AILIM-IgFc was determined to be 0.28mg/ml.
Purifiedchimericproteinconsistingof the extracellular region

of rat AILIMand the constant region (Fc) of human IgGl (rat AILIM-IgFc;

JP-A 11-29599 (Example 16 (2)) and WO98/38216 (Example 16 (2}) was

also prepared according to the same manner as described above. The
30 concentration of the rat AILIM-IgFc obtained was determined to be
0.45mg/ml.

<6-2> Determination of affinity and neutralizing activity
Experimental procedures except for immobilization of antigen
(human AILIM-IgFc) on the sensor chip, which is described below, were
35 based on the instruction manual and experimental protocol attached

to the commercially available assay kit Biacore X




An exanple of the result is illustrated in Figure 1, which invol vezs assay
result for hybridonma clones Al H5D3 (JMab-136) , Al 1289 (JMab-138) QBar 000
A11394 (JWBBM/BRB)Y. 10 <3-2> Isotyping of human nonocl onal mrW/idmedynzihe

i sotype was determ ned for each of the human anti-human Al LI M nonocl onal
ant i bodi es produced by the hybridonas tﬂf{ln had been cloned in <2-4> and
anal yzed in <3--1> descri bed above. Det I nation was carried out using a
Human Monocl onal Anti body Isotyping Kit 15 (American Qual ex) according to
t he expermernthbmpPhtatalciat)t.ached to the kit. Al the human anti-human

Al LI M I t L podi . det ined to be | gG2/x. 20 Exanpl e4
Pr opar a1 on of KM NEho L BACF LBALS HoTAAGEASY urkah ASCI AT HGER and

anti - humn06bk| detrengehenalognt(bbiody) ) oRak as Beowed! €oaRtolt Shrobdh f 4 cAT LN
<4-1> Me hﬁ’g i Cel | s of each h}ébri doma cl one produci ng human antTi - human.
A m

AlLIM 25%onod orRfRehtibdde ki 2k hddoneeatpadpSiddniin . <2Subsepsentbed
aboves wegeladded (D5 f i SSvea T dyire ofolsﬁﬁhﬂ(s5@ﬁﬂhyﬁéb§g§%cc?ﬂ%n]§§g uge
i n ASF10 | | i,no ) nt ai ni 10% U tra Low Bovine

(G BCO Bﬁt?ﬁtd%ﬁ@é&?&ﬁ?ﬂﬂgﬁ‘ge" 3&&8‘?@@5%@%@%%%1 bfcaaﬁmﬁ)lzmaltdeg?@as added
Subsequenbl yctivetevelrd iyl yreupisqof EMBsatsdnsd eheeduiPhle FOtRNEWL L SSUE
culture f!hask (750mL, FALCON) , and the cells were cultured in ASF104

medi um (Rj *Ronot 0) containing 10% Utra Low Bovine 1gG FBS (G BCO BRL) to

be confluent upEiEse@Rendl oS e &f BY Z 1 a .the
cul tyge, Jthe eyl tU?% %&W?ﬁagﬂ of gg%ﬁA%Fi%o%%a%%ﬁ%%%efe?%%yﬂ ans

f erfed CAESCAYED- W pF BBy BB BREE StdaT (e S PAL CBRP. 29ed: hpethas
cent ri f ugedimmuderl 1560k e fhaiman ADLDME EGFc 20 AER2084s 0 WRHAY 8798Ibsequentls

PCT/ JP01/ 04035 1%2 S bsegu§ntl¥, resulting centrifugal supernatant was -
filtered ™ FRPGUGH ACBLERFPAZGRTBA*EL | FERURMe yeNRIGaYRd Bivd 2dHéngi BEkAte. was
recover edM Ehbafiblt patiecnaydroatddrddeo a HhdrapBios b Kueeh UATL (i T5H@

immobilized by the immobilization treatment performed twice was

15 2,444RU (resonance unit) and 2,213RU, respectively. The unit, RU,
corresponds to the mass per unit area; 1RU=1pg/mm®.

Flow Cell-2, which is a reference flow cell, was subjected to
the capping treatment in the absence of human AILIM-IgFc in the same
manner as described above.

20 Phosphatebufferwas allowedto flowthroughthe flowcell (sensor
chip) at a flow rate of 20pl/min, and each of purified human anti-human
AILIM monoclonal antibodies, which had been prepared in the Example
above, was added thereto (10 to 50pg/ml, 60pl).

Standard condition for the measurement was: association phase

25 for3minutes anddissociationphase for 10minutes. Respective amounts
of antibody bound to and released from the antigen were monitored
over time to obtain a sensorgram. Dissociation of antibody from the
antigen was achieved by running PBS through the sensor chip at a flow
rate of 20Ul/min.

30 Based on the resulting sensorgram data, association rate
constant {ka), dissociation rate constant (kd) and dissociation
constant (Kd; Kd=kd/ka) were computed by using the analytical software
(BIAevaluation 3.0} attached to the kit

The affinity and the neutralizing activity of mouse monoclonal

35 antibodies SA1.2 and SG430 to the human AILIM prepared in the Example

described above were also analyzed in the same manner as described




5 affinity colum Protein G Amersham Pharmacia) pre-equilibrated with
phosphate buffer (30nml) at a flowrate of 3 nl/mn. Subsequently, 7t ]cmmunn
was washeWO#{%3%ihosphat e buffer (20m ) and then the antiR@EAPOOHIITRE erest
was eluted by loading 100mMcitrate buffer (pH2.0) onto the colum at a | ow
rate of about Im/mn. 10 Subsequentl y,}_ge el uted solution was neutralized
with a solution (pH9.0) of 750mMM Tri s- , and then filtered through a
filter (MIlipore) to renove white precipitate. The resulting filtrate was
di al yzedabgaﬁnst phosphate buffer (overnight) and filtered through a filter
(M11ipore) [ [ uman nocl nal 15 anti body was

obt ai ned from ea eﬁ‘dg'}f}edgg%ﬁ %ngélté ?g A*ConR 8HPr§F$8H ‘was determined from
t he absorKbanoe aameAst neasbredlbM. Bsthy a phatasisaet]ronet erkd 14380

=1. 41ny/ < d 2 s0f each hy. cl one, i.ch;had been
prepar edmll%; <§ 46JD2§\BM§§H ri belgeda ci)ve wer e coﬁd‘?’?ﬁgﬁed in ,@S rredl um
(A n%noMflséonfLHﬁaqbﬂQZQD% UI3: +2 100w Bovi ne 1@ FESS( G BCOdBI@x)lo(*lQ 2x106

Cells/m p _ d cul tured i egra i ng 1000

(I NTEGRA E’E‘Qg (Jﬁ%#EgA? ). 7 to 10 dgyi&gfter C t% I on, when
the cel | A&Eﬁ@ﬁty(ﬂé@bhé@ﬂxloa de'ill(‘s/m t he supkexxeitant of 1&@&*10‘25
hybri do r I ver ed h culture t ant ded onto a
H Trap g?%’?gPEEGQJiggP 1%%((?H| Tflap gaoal nity col uihl?ﬁdgt@el n G am

Phar naci &FHSPBe- 6ftb+ b6l ed vd tdxI8Hosphat e buf fex1q80nl) atl eexfld'b"w rate of
3m /g n. A§H§§%qn&5ﬁa%+1§9? collu% \qﬁs washed J{}qgﬂmsphate Léf flf\P .g(20nL) ,
0

30 and then citrate buffer 20) was |0z nto th m at a
f:{ow rat 813£88bo(iMaht13Bh to ?ellnlé)the ant i bodly2xI0ién, a sdl llt:qlcli)n9 (pHo. 0)
of  750MVatiR§1HCE MRS~ tysal i ze the gl ssol uti on ng t he
resul ting _solution was ?gft er edritqrjlir({)ugh a fil t%r&%ﬁﬁ | i por e) ol%r ermve
white pr@&itfdat 67Malrng4Pesul t3 Ay ¥0° trate was3 dhal§Zed 35 a]gaxriﬂ phosphat e

buffer (axgr qbgthé‘Bdlfqh‘?n fid tgned through a f4| }Z(SOCT(M . 3{%&?/ 87Thus

purifjied anti-Al LI M human’ nonocl onal, anti body was 2004 981
PCT/ 3201£84635 103 obt ai ned fr-&Hld8ch hybri domed*16ig. .0x107
SG430 2.2x10" 1.5x107* 6.8x10‘9

Theresult shows thatall of the humananti-humanAILIMmeonoclonal
antibodies and anti-~human ATILIM mouse monoclonal antibodies exhibhit

markedly high binding affinity and neutralizing activity to human
20 AILIM.

Example 7 Activity of human anti-human AILIM monoclonal antibody to

transduce costimulatory signal in human T cell

It was analyzed whether or not the human anti-human AILIM

25 monoclonal antibodies in accordance with the present invention had

the capability of controlling (enhancihg and/or inhibiting) human

T cell responses (production of cytokines such as IFN-y and IL-4, cell

proliferation, etc.), in other words, whether or not the antibodies

exhibited regulatory activity on cellular transduction of

30 AILIM-mediated costimulatory signal. Analysis was performed based

on the amount of cytokines (IFN-y and IL—-4) produced in human T cells

as well as the degree of human T cell proliferation as an index.
<7-1> Dilution of antibody

Anti-human CD3 monoclonal antibody OKT3 (ATCC CRL~8001) was

35 diluted with phosphate buffer (PBS) to final concentration of BHg/ml.

Each of the various human anti-human AILIMmonoclonal antibodies




Exanple 5 Reactivity of human anti-human Al LI M nonocl onal anti body »t [ptzra@n
AlLIM and cross-reactivity of that to nouse AlILIMand rat 5 AlLI M2F90q1 red
vari ous hwoanszsti - human Al LI M nonocl onal anti bodi es abovirmahieoaial yzed
for their reactivity to human AILIMas well as cross-reactivity to nouse
AlLIMand rat AILIMby utilizing cell ELISA nethod. 10 <5-1> Establishnent
of ELI SA systemto determ ne |1gG anti bojd]y* concentration and preparation of
calibration curves Because all the above-nentioned purified human anti-hunman

Al LIM mabaow&dafﬁuw@& 61k8@Hd 852) fr?mcégg%éegggé §f‘i§¥éofqng\f\ﬁnsl

establis e to.determ_ne the concentration

anti - huneie PRELPREY Sﬁﬁqw fare @/rrﬁhelrrm:}aste aepmaaﬁetqa preppyeMEr ious

Tekni ka)cafasefeided $0s caghatelbodf o8 98opslhEbl ShaghguaRYate  (Nunc) . The -

pl ate was, i hcubat ed at roomten'fera ure sorb the anti-1gG
(Fc) ant T bot Gt HRY nPErBhFEeR] aSﬁb&’é&heﬁPWbOdﬂhe supernat ant was

0 OV

containing 0. 05% Tween20. A bl ocki ngB r eagent PBS cont al ni ng i'he

ser um al BRmMP ORI A 2dn NG LportyRER 04 8 HanemL acmu to each welll) é.ﬁﬁOd:n‘zwe:lde)

and the §f attherasarieuat @dman AAOM-hERKRA! ahyf,emf %o@ogﬁ&ﬁéblr
ant i -IgGéFc) anti body-free sites on the plate. Then ocki ng reagent

was di schtf Uy Mgy 0952 gl inek Plhasowesisdd wed Pe, wot h (RPBS.andirhnmaer i G

| 9G2 anthbesly1dmdl bweh body Bier S sed a ndar d
anti_body, was,K added at \?a?l ou(zﬁs:ﬂc}%%}gﬂ%rg% g\%}o‘ﬁ l\f'@gal ?hg esgtec I ve
t

vel 10 of"eHe breilkated ehe3ptat Eo%al hiQ’q]e‘-“lPoat eeﬁudi:tserq@m*ctlevnpemm et flordy?

hour s. &mmmxs@wﬁeoaas@faraedst@ﬂaaémamémodxswa@né@@wﬁ%ﬁleé%e@%dﬂe' !
was wash

tines ate buffer containin Tween2
Subseque '?T‘V The YRF asﬁpﬁaﬁEEGé‘E%&%é’P%%nmﬂﬂglﬁ@ wa%ﬁﬁidséd'yomh
added twem:MW;ﬁMéﬂ% bihEeshdip il eds Q% Blr{c‘ﬁ%laltgd 5’%051"@) fordG 4f1e
iR UL SN S T RN A
contld ni menOi&sdd Tawen20inA(buf ber (290CT2004 WO 01/ 87981 PCT/ JPO1/ 04035
Control experiments were carried out in the same manner by using
plates coated with the following respective monoclonal antibodies
as control antibodies instead of the human anti-human AILIMmonoclonal
antibodies.
20 (1) Mouse monocleonal antibody SAl12 or $SG430 against human AILIM
(JP-A 11-29599 (Example 12) and WO98/38216 (Example 12)) ;
(2) Mouse anti-human CETP monoclonal antibody JHC1 {also
referred to as JMabl09; JP-A 9-20800); and
(3) Human anti-KLH monoclonal antibody ({(also referred to as
25 JMab23; the above-mentioned Example) .
The microplates coated with the antibodies were used in the
following assays.
<7-3> Preparation of human T cell suspension
Peripheral blood was collected from each normal healthy persons
30 (5 persons; donoxr A, B, C, D and E). Fraction containing mononuclear
cellswaspreparedbydensity—gradientcentrifugationusingLymphoPrep
{Nycomed) . Human T cells were separated from the human mononuclear
cell fraction according to the manual for experimental procedure by
using a Pan-T cell Isolation Kit (Miltenyi) and Magnetic Sorter. T
35 cell count was determined using a hemacytometer. Human T cells were

suspended in RPMI1640 medium containing 10% FCS to prepare human T



104 contai ni ng substrate (conposition: ortho-phenyl enedi am ne MUH o0
(0- phenyl enedi am ne, OPD; 20ngy) /citrate-phosphate buffer (pH 5.0, 50 )2

[ aqueous ¥ 878 of 30% hydrogen peroxi de (151)) was addePCTAmisach we ||

(100 | /well) and the plate was incubated at roomtenperature 5 for about 7

m nut es. Subsequently, 2Msul furic aci dv\gﬁg added to each well (50zZ/well) to
stop the reaction. Calibration curves made (Figure 2) based on the

val ues of absorbance neasured at a wavel ength of 490 nmby wusing a

m cropl aF@lﬂ-eaé§Pen§@®on(tlrde0 asehyémiir.e performed with culture medi um

al one or .BS gt i ne as a test substance in the sanme manner as

descri beéB ﬁ%ov%lljIL g‘&g_t %al yses for the reactivity of various purified ;
human ant{it) pduréus ivigroiocbpialteanta bedivdtht nbbAREm A, LdDW antWsblyasnd or |
15 cross c y use AlLIMand rat AILIM<5-2-1> Pr epar ation

of reagen%géREég}ﬁé%\lt ngLo%ﬂg%&se Pn this cell ELISA were prepared as foll ows:

<5-2-9-1> PrepHnmathon oélle@@@ﬁenﬂﬁnﬁnq-&ﬁ@imm@r@(plbegil yfgb 14 M 20
ar ed an({ t

Reconbi n I I e g noyse AL LI ep ai ned

RS o Lo S TR R e e SR W

Accessi orthNuanb’embod@Gﬁ’éﬂ&?or(@ﬂHﬁ)ov,e BAABRAZ & I8 RAsathSlDatotAl BHAY £

full-l en? %Flplf ama%se ﬁ‘&ﬁ}{,%}é’as inserted into a vector pEF-neo, and then
tin

the resu ecoibina expre55|on 25 vector was introduced into Chlnese
hamst er ovary B8&kks (CH@tae*lart)Lohy aadammmﬂsy usfed e hatk idrt i@lgect&Hopaiat i on

(96 e Puls oRad,) The cells were cultured in
ke i bao CBaTalShld, (PaiEl Hern Etbrkd 8 araI T 27 pBSBMSEhA ¥od FTUSY o

sel ect deagrnésdsﬁamen rfasstgr fed EEN’}’)S., thercelaysedapmﬂgnmm@@s P the

Al'LlI M ovepexpres £eonhi han 2+41-2> Pre aratl n .of

r econbi nant )éCH% ?el %verexpresgl %Q fe'u/il E‘llﬁ%"ﬁ%é‘&%ﬁ. ﬁ”a ‘gelf|°§ the

overexpré@%nlﬁgllnat aABRYM were prepared and obtained in the sanme manner as

descri beqaahgyvieniy sdid cce

A8023134q(2DNA £ 53189 aito 5’%&%’%@%@& 2 ﬁ‘.‘ﬁ‘g@t?ﬁﬁ% %ngﬁg%]'rPfGQF

of rk? AlLIM wBymapSRcedd suspension (donor D; 100pl/well; 1x10° cells/well)

was addedtoeachwellof themicroplates coatedwith the above-mentioned

antibody, and then any one of the various human anti-human AILIM
monoclonal antibodies was added thereto (25l of the antibody of

40Hg/ml-0.00491g/ml) . The plates were incubated at 37°C for 3 days
20 in a CO; incubator.

<7-5> Determination of proliferation activity of T cell
Methyl [3H]thymidine (0.5UCi/well; Amersham-Pharmacia) was
added to each well of the plates after incubation, and the plates
wereincubatedat37T3forGhoursinaCXhiﬁcubatcr. After incubation,
25 cells were trapped on GF/C filters (Packard) using Cell Harvester.
Subsequently, the filters were dried at 40°C for 3 hours or longer,
and then Microscinti 0 (20pl/well; Packard) was added thereto.
Radiocactivity of ﬁiincorporated of the cells trapped on the filters
|
|

was measured by a P-counter (TOP COUNT) to analyze the degree of T
30 cell proliferation after cultivation.

Results are shown in Figures 15 to 39.

Result of this assay showed that human T cells were significantly
proliferated depending on the concentration of the cells when
microplates were coated with anti-human AILIM monoclonal antibody

35 {human monoclonal antibody or mouse monoclonal antibody) together

with anti-human CD3 antibody. Further, there were some differences |




into a vector pEF-neo, and then the resulting reconbi nant expression g
290CT2004 WO 01/87981 PCT/ JP01/ 04035 105 vector was introduced into CZui Mé’ﬂm
hanst er oW&W1/8¢81l s (CHO cell) by a commonly used net hod FOT/JIP01/04035

el ectroporation (960 F, 320 V) using a Gene Pulser (BioRad) . The cells
were cultured in RPM 1640 nedi um cont ah?i ng Geneticin (0.8my/m; G bco BRL)
and 10% FCS to select 5 drug-resistant &nsformed cel | s, thereby obtaining
rat Al LI M overexpressing reconbi nant CHO cells. <5-2-1-3> Preparation of
nonocl onaln dinei Idedyr emg aifnste Iipyass 1A f4 M t ildre drenepbimardokdi cel | s

over expr essi ng ALLLM . whi.ch,__had heen.prepared in <5-2-1-1> described
above were honggg%?li%eajchgﬁdhfﬁdsu&ug@% FSlEF’t Bééeﬂ#igﬁaﬂt soantEaeantoy

g%]. Res ukhiemg ppeltket hadohéahlnc't:cﬁ@teal?%mm{mﬁmﬁwnamaﬂoaﬁoﬁﬁbﬁg and

t hen sus ed in Resul ting_ce rane fraction was injecte

t oget her B%thhq‘uﬁllaguggggmc%%?ﬁiﬁgagj %95{%’7‘%% {h‘g’{aﬂ MeReS LohalhanfdbrpadoFor
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Example 8 Regulatory activity of human anti-human AILIM monoclonal
antibody on mixed lymphocyte reaction (MLR)

20 Itwas testedwhether ornot the humananti-human AILIMmonoclonal
antibodies of the present invention were capable of controlling
(enhancing and/or inhibiting) T cell responses (production of
cytokines such as IFN-¥ and IL-4, cell proliferation, etc.), in other
words, capable of regulating the transduction of AILIM-mediate

25 costimulatory signal into cells, by analyzing the activity (namely,
DNA synthesis incells) of controlling T cell proliferation associated
with allogenic mixed lymphocyte reaction (allogenic MLR} as an
index.
<8-1> Preparation of human PBMC and T cell

30 Peripheral blocd (200ml} collected from each normal healthy
persons (7 persons; donor A, B, C, D, E, F and G} was dispensed on
the layers of Lymphoprep (15ml; Nycomed} inmicrotubes (50ml; Falcon).
After centrifugation (at 1600rpm for 10 minutes), intermediate layers
were recovered. Recovered cells were diluted 2 times or further with

35 phosphate buffer, and then centrifuged (at 1,800rpm for 10 minutes) .
Thus, PBMC (peripheral blood mononuclear cell; 2x10%-5x10% cell) was




hybri doma were intraperitoneally injected (106 to 107 cells/O0. 5?1 W@)
to ICR nu/nu mce (female, 7 to 8-weeks old) . 10 35 to 20 days afte

i njecti onW@HEB8Cites was col |l ected fromeach nouse by |e@EIBMOMBIUNder
anest hesia according to a comonly used 29 O0CT 2004 WD 01187981

PCT/ JPOL/ 04035 106 net hod. The rat anti-[rLrguse Al LI M nonocl onal anti body
B10.5 (1gd) was prepared fromthe ascﬂ' s on a large scale. <5-2-2> The
reactivity of the anti body to human, nouse and rat AlILI M. Concentrations of
human anpireparsd.Al L¢8) horooitomals datebndyedornds ioontr hemanyitbadyeto gy
used in I e [ el.aw,we er \ned based ELI SA a
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was diluted, wth PBS containing 1% mesT < 3%

times, 3%BS #@sltaaelﬂgrrégm @DTAtaxmasD 38 BSmesd 3Behi nessuspontedesn m
timesp anghp3lnddnias), kR %ﬁg} and t
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buf f er cqrlsal-8EBGerdd BSASHawn) sepyend
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| abe |bod was _di scarded and the__m cropl ates were washe Imes With
phos ﬁ nEBﬁFHQﬁFﬁ@“% the T cell fraction , cells were re-suspended
in PBS Cell count of the resulting T cells was determined by using

a hemacytometer. The cells were used in the following assay.
<8-2> Mixed lymphocyte reaction {MLR) _

As described above, two signaling pathways one between CD28

20 and CD80(B7-1)/CDB6(B7-2) and the other between CTLA4 and
CD80 (B7-1) /CDB6 (B7-2) , forwhich comparativelydetailedanalysis have
been previously made, are known as costimu-latory signaling pathways
rquired for the activation of lymphocytes such as T cell, etc.

Namely, the proliferation of T cell in response to mixed

25 lymphocyte reaction (MLR) can be induced by the signal transduction
through each of the two known pathways.

Thus, by using the substances indicated below, test of this
inventionwas conducted to analyze (1) the inhibition of MLRbyblocking
the CTLA4-mediated signaling pathway; (2) the inhibition of MLR by

30 blocking the CD80 (B7-1) /CD86 ({B7-2)~mediated signaling pathway; (3)
the inhibition of MLR by blocking both CTLA4-mediated pathway and
CD80 (B7-1) /CD86 (B7~2) -mediated signalingpathway; (4) theinhibition
of MLR by blocking the tertiary signaling pathway associated with
AILIM; and (5) the inhibition of MLR by blocking both CTLA4-mediated

35 pathway and AILIM-mediated pathway.

Following test substances were used.




30 BSA. Buffer containing substrate (conposition: ortho-phenyl eneg f@tﬂnﬁlﬂ
(0- phenyl enedi am ne, OPD; 20ng) /citrate-phosphate buffer (pH 5.0, 5

[ aqueous wolusrem of 30% hydrogen peroxide (151)) was addecrimigasi wel
(1001 /well) and the plates were incubated at roomtenperature for about 7
m nutes _ 35 Subsequently, 2M sulfuric acid was added to each well

(501 /well) to stop the reaction. Absorbifice was neasured at a wavel ength of
490 290CT2004 WO 01/87981 PCT/JP01/ 04035 107 nm by using a mcropl ate

roader (B0 Rafh) 24k OdnELLSAASSRY, 1S DEELOLIEY MLNLLRG following

control antibodies to evaluate the a ove nmentioned an
manner aSR@eBEpmbBéd ‘éﬁévélbsd(QPOM@ase monocl onal anti body SA12 or SG430

1) (2] Rat_had e A e R ek Rl Bt ig GRS

descri beélnaBBQeﬁibOV?SJ}lxmB%@) fronocl onal ant| body JTT2 against rat AlLIM

(monaclonal 1 Y. ch,has een de 03|
i nt e(rB(r:latl onal | &%?%@gﬁ&ﬁ&%%@o@l er t el ncfcg]natl (Bndr é‘é%e%%&)’ﬁo

nunber FERNEBPS5¥DStha FhevelkEksnmilednstitute of B| osci ence and

H Technol Technol Th
Muﬁgt r;copol gtg‘gr n%-?l?%ﬁglfﬁgryaé@%lﬂéﬁgy dé‘%% %L}n? V\/m C 91 sgga Qgﬁg‘?n?%?ﬁ’éﬁonal
deposi t afF*BBPRBEN y under the Budapest Treaty; JP-A 11-29599 (Exanples 1
and 2) and W098§38246 f Exampl esyd Zgﬂt?ﬁ?maﬁ@c he q@gggcfoﬁggr ed #ﬁ%‘fl%ad

nonocl onal _anti body agai nst KLH (k enocyani n

of tbri dBRarsipeenhtand ant@bhtlmén B@mwmrqnnénanmmpmf(o?mmlmgeme,
sane nmanggy as 20 descri bed above using wld-type CHO cell shown bel ow,
instead of AlLlMexpressi reconbi nant CHO cell. The result is shown in
Figures 3 to 148) Bfé%reanoﬁmg‘é—;@%m chépeaenaeles0deef(Pactild .concent rati on

(EDS0: g ) vase@lIMNRY @S aRctadex o) LA EERRLEYERY: PlcrBaEly ) 35: fiyman

anti-hu Al LI M nonocl onal antib %L human reco I nant
over expr dng&&gasmq_qqg?%@ng g ls prepared fromthe donorsdescribed

15 above in <8-1>.
{i) T cell (donor A) /PBMC (donor D)
(ii) T cell (donor D) /PBMC (donor B)
{1ii) T cell (donor C) /PBMC (donor A)
(iv) T cell (donor E) /PBMC (donor G)
20 (v) T cell ({donor F) /PBMC (donor E}
(vi) T cell (donor G) /PBMC (donor F)
The concentrations of PBMCs and T cells to be used in the test
were adjusted as described below.
PBMCs were suspended in PBS, and then transferred into culture
25 dishes (60 mm). The cells were subjected to X-ray irradiation (50
Gy) with an irradiator (Hitachi MEDICO). Cells were recovered,
centrifuged and then added to PRMI1640 medium containing 10% FCS.
Cell count was adjusted to 2X10° cells/S0ul. |
Resulting T cells from each donor were also added to PRMI1640
30 medium containing 10% FCS and the cell count was adjusted to 1X10°
cells/50pul.
<8-2-~1>Inhibition of MLRby human anti~human AILIMmonoclonal antibody
PRMI1640 medium containing 10% FCS was added to each well of
a 96-well microplate having U-shaped wells. A solution of human
35 anti-human AILIM monoclonal antibody or mouse anti-human AILIM

monoclonal antibody SAl2 was diluted with PRMI1640 medium containing




(recombi nant CHO cel |l s overexpressing nouse AILIM, or rat AILIM

(reconbi nant CHO cel |l overexpressing rat AZLIM. The results obt aZ| 913517 ZUB'y
t he cal cuWaxtiggnosare shown bel ow. 30 (A) ED50 for CHO over-mxpymssigzg human
AlLIM 35 AIF 34(JMab-124):5.3ng/ M Al F182(JMab-126): 3. 6ng/ m

Al F348(JMab-127):9. 1ng/ M Al F620( JMab- 1%%)7: 10. Ing/ M Al F1052( JMab- - 135) :
2.0ng/mM Al H5D3(JMab-136): 7.5ng/mM WO 6%/87981 29 OCT 2004 PCT/JP01/ 04035
108 5 10 AIH386 (JMab-137): 9.6ng/m  A11289 (JMab-138): 10.5ng/m Al 1394

g J g/ab; 37139)0:% BB toghaba rAkbAR i(cHéb: 41403 131 s QBaLEh + rAkd of8 ot kiYrbs A oq
. 7ng

‘mouse Al Bj%%&% 3%“%@%&%‘3’12;}%&%%%‘?395%” %ggﬁFségéegﬁgpgg%ﬁggwggf ol (FAFELO
e ST 40 (e S SR SR it
Al LI M 20 (ROEI3aveIRpddded)to Mgy MRl Lsal Foas Riawswas7jncebatediat A7TFG200r
(IMab5128) hof¥nigl @l COALHBDatIVRINABED) | FANGrTkheAldA9¢i 6 Mak- d3%) 1o 2089/
PBMCs (50pl) derived from a different donor were added to the wells
to initiate MLR.
When MLR was conducted using an antibody other than human
anti~human AILIM antibody (described above in (3) to (6)) as the test

10 substance, T cells derived from a different donor were allowed to
react after the incubation of PBMCs with the test substance.

On the fifth day of the culture, tritium-labeled thymidine
(*H-Thymidine; 20ul; 1pCi/well) diluted with PRMI1640 medium
containing 10% FCS was added to each well. Cultivation was continued

15 foroneday. Aftertheculturewascompleted, the cellswereharvested
using a Cell Harvester (Packard). Radicactivity of %lincorporated
ofthecellswasn@asuredelaﬂmcounter(TOPCOUNT;Packard)toanalyze
the rate of T cell proliferation after the culture.

Results are shown in Figures 48 to 59.

20 <8-2-2>InhibitionofMLRbyhumananti~-humanAILIMmonoclonal antibody
in MLR system where CTLA4-mediated signaling pathway has been
previously blocked

PRMI1640 medium containing 10% FCS was added to each well of
a 96-well microplate having U-shaped wells. A solution of human

25 anti-human AILIM meonoclonal antibody or mouse anti-human AILIM
monoclonal antibody SALl2 was diluted with PRMI1640 medium containing
10%FCS topreparesolutionswithvariousconcentrationsof theantibody.
The diluted antibody solutions were added to the wells (final
concentration: 0, 0.31, 1.25, 5 and 20pug/ml). Subsequently, T cells

30 (50ul) were added to the wells. The plate was incubated at 37°C for
1 hour in a CO; incubator (NAPCO).

In addition to the culture of the T cells, PBMCs (in RPMI1640
medium containing 10% FCS) derived from other donors were cultured
independently after addinghuman CTLA4-IgFcto the PBMCs. Cultivation

35 was performed at 37°C for 1 hour in a COz incubator (NAPCO).
Concentration of CTLA4-IgFc was adjusted to 20Hg/ml at the start of




A11488 (JMab-140): 90ng/m The result showed that the human ant)i g hEmHEN

Al LI M nonocl onal anti bodi es of the present invention exhibited

signi ficawidop/8neah  specificities to human AILIM 25 Furt hgrggpiioligs been
reveal ed that 6 types of human anti-human Al LI M nonocl onal anti bodi es
(shown above in (B) and (C)) are reactive to both nouse AILIMand rat AILIM
(binding capability, cross-reactivity)?lg 30 Exanple 6 Determ nation of
affinity and neutralizing activity of human anti-human Al LI Monocl onal

anti bodytagaMngt the antigen (human AILIM Association rate constant (ka) ,
di ssoci ation rate constant (de and di ssoci ation constant (Kd) with respect
to the reactiofbetveentliacRBYESt HEORLY i verd 9ddedutohthanT amell hunkmire LI M

nonocl ondks32idBHi BBdies B aparad@bere and human Al LI M were determ ned
using a commercially_ available kit Biacore X (Amersham Pharnmacia). 29 OCT
2004 WO 0118798%0 pMFR ) pRE (RPBIaeA <gs 159 prepansibefyofotier dden dgean

| MroIB | | a6di0RuReRSors okt iAd0qBeLerbBeh BRI iR PRSGIEPILBRE 1L e
kit was pr%pared as_a reconbi nant chinmeric antigen (hereinafter reférred to
as "hunafUPALERREY gEcCPligndrEivRg dFokha @ixffatentutlanoregenn afldumdnto

AILIM 5raaétt Aec&pNsH&Nind188H VLK D) pelichUNGR; SR A g
prepared by further Euri fyi n% the antigen "obt %i[igﬁglda%ccordicﬁék#gb?hgﬁn%\f?%od

as descr PBEGeNfSeaf| FELApHIOESGat i"Brid HarP-testl -spEsdmy®xanpl e 16 (2) ) and
Y098/ 38216 (ExefpkRel@ifh Ny oOnendfcd fieu s eSepici NI fod TR 40

The cul tuge supernatant of reconbinant cells producing the hunan gFc
vas 1®badddioRenidipea; ap2Hrbi ei FGE Gt ldin Qiilnted afithi t FRMEDLE 4Om tRxadt@nn

G Aner sbantaPhangerd B FaY fas@idddratasdmith1phaspial ¢at bod L85 30 Juaf
fl ow ratiﬁof 3nm./mn tg adsorb the human AILIMIgFc in the culture

super nat ARE YIF 13- coFheT 45 SUpLugaams Somrint e tha oRdd sieneckp e gted
phosphat eyhidfrey a C20nHa rwask dhepadREAY Ci t RakE SRk & R n¥ESHd Laded

onto the columm at )
o thecellswasmeasured:x1aﬁ-counter(TOPCOUNT;Packard)toanalyze

15 the rate of T cell proliferation after the culture.

Results are shown in Figures 60 to 69.

The results obtained from the two tests described above are
summarized as follows:

(1) CTLA4-IgFc blocks the CTLA-4-mediated signal transduction,

20 and thereby inhibiting the allogenic MLR-induced proliferation of
T cell.

(2) Anti-CD80 antibody and anti-CD86 antibody inhibit the signal
transduction mediated by CD80/CD86, which is a ligand for CTLA4 and
CD28, and thereby inhibiting the allogenic MLR-induced proliferation

25 of T cell.

(3) Amonoclonal antibody against human ATILIM, like CTLA4-IgFc,
anti-CD80 antibody and anti-CD86 antibody, significantly inhibits
the allogenic MLR~induced T cell proliferation associated with the
AILIM-mediated signal transduction in an antibody

30 concentration-dependent manner.

In other words, these results show that a tertiary pathway
mediated by AILIM and the ligand thereof in addition to the known
Pathways mediated by CTLA4/CDB80/CDB6 and mediated by CD28/CD80/CD86
exist as a costimulatory signaling pathways required for T cell

35 activation, as well as that the AILIM-mediated signaling pathway is
inhibited by antibody against AILIM.




a flowrate of about 1m/mn to elute the human Al LI MIgFc. Subsggﬁmhn%
the eluted solution was neutralized with a solution (pH9.0) of 7

Tris-- HCLWQHU8®8en di al yzed agai nst phosphate buffer 20 (pgesmighisx. Then,
the solution dialyzed was filtered through a filter (MIlipore). Thus
purified anti-human AlILIMIgFc was obtained. Protein concentration was
deternmined fromthe absorbance at A2e0OldBasured by using a photo
spectroneter (1 A2e0 =Ing/m) . The 25 concentration of human Al LI M| gFc was
determ ned to ler@nd8ayrd . RUML ' 563 ; el,n Shski . L he
extracel lul ar region of rat Al Lﬁ,ﬁ%ﬁ%@’é%ﬁﬁfgﬁ,??r gg?gnb§éé€ﬂ%)&3h%$ra%f

1 gG  (ratAiiMmeddeded pptRwey. oSt sEgaAp| BramsqRstiemdan ve/ SsRisrable
(Exampl e €6 (2)9n al pre r /R G : ane as

descri bed_above. d“r% 30 %gnpenm%ho%?/g:ﬁrggr gnt%dklgﬁtle | gFc o %%“lyned V\a/ar%d
det er mi nélP4Y/ RS0 /EDBHmRed L ated Batthiastni nati on of affinity and
neutrglizing activity Experinental procedures except for imobilization of
anti gen human Al LI M| gFc) on the sensor chip, which is described bel ow,
were 35 It RCEHEE EVIQT Bumanmpi i Avwnaay HEE L Meneroc pnt beok ibbtgched |
to the commeicd aldui vyl abbendssayedi tuBlRGRHS 06,29 5T %) WO 01/87981 |
PCT/ JP01/040 [TQ (AnEr sham Phar maci aj . BS—buf e ot 4 g 0.01M

HEPES, 0. 15M NEECLogHARDRAtdNd t8 5059 e dryyanit Libpaliesp Hncdpyle wasdat t owed \
to flow tdf onghivody-oNep&ebind attaghed LorbBexkiirat l_(%DE'C‘?V.V rapgcel & /mn.
Subsequently, 5 a solution (151) containing 0.005M N o

(N-h rox‘jl%%lﬁw‘rﬁcrﬁa&é)m&n&hé. R EME- R thet APEIRPpdyY {Riafsifiiamiaopfbpytyr

car bodi i ng&lE)s ¥Ag ARG cé D13 tihwal EndAld20aNhage QWPsh Ok ¢qahad
surface aof the sens chi p. Subsequently, ZBI&f)f hunana,%\%l M | ch%%‘%%%?on

B
(10g/ i ; Yo E%l%s_o?géacFﬁrlomlslédi FhCRcePdt e PIMIRGCYPH 5. MIJrapRgRidedict 0
the to ipeDandipiorilel darabedddtpd gFc on the sensor chip. Subsequently

unreacted activyated carhoxyl groups were bl ocked_by adding 351 c,., 1M
et hanol ami ne \I‘L@‘&r5’8%16’91'%.Ogﬁg‘%mguﬂﬁnhﬁﬁﬁﬁMM‘EPWﬂ@Fél antibedy of
15 the present invention to induce ADCC was analyzed as follows:
'ICr (0.1 mCi/10° cells; Amersham-Pharmacia) was added to the

culture of human AILIM-overexpressing recombinant HPB-ALL cells

prepared in the Example described above, and the mixture was incubated
at37°C for2hours. Thecellswerewashed8 timeswith RPMI1640 medium.
20 The isotope-~labeled cells obtained were used as target cells.

Control experiments wereperformedusingwild-type human HPB-ALL
cells labeled with the isotope as control cells in the same manner
as described above.

By using Lymphosepar I (IBL), PBMC fractions were separated

25 from peripheral blood collected from normal healthy persons. The
resulting human PBMCs were used as effector cells.

The target cells (1x10* cells/well; 25u1/well) were plated on
each well of a 96-well microplate {Nunc) having U-shaped wells.
Subsequently, any one of various concentrations of human anti-human

30 AILIM monoclonal antibodies diluted with RPM11640 medium containing
5% FBS (0.0001-1.0ug/ml; 25ul/well), the medium alone (25p1/well)
or 1% Nonidet P-40 (25pl1/well; detergent having cell-lysing activity)
was added to each well and the plate was incubated at room temperature
for 20 minutes.

35 Cultivation was carried out using anti-human CD3 monoclonal
antibody OKT3 (ATCC CRL-8001) as a positive control antibody instead



I mobi lized by the imobilization treatnment perfornmed twice was 1 oﬁ 44thU
(resonance unit) and 2,213RU, respectively. The unit, RU, corres? @%IZQJ&

t he mass Wworngmst area; 1RU =1pg/ m2. Flow Cell -2, which igc@ysehangnce fl ow
cell, was subjected to the capping treatnent in the absence of human
AlLIMIgFc in the sane manner as descrjbed above. 20 Phosphate buffer was
allowed to flow through the flow cell (]s?echsor chip) at a flowrate of 20L.
/mn, and each of purified human anti-human Al LI M nonocl onal anti bodi es,

whi ch hadf heasn fnepat e LM bheibsapple tlabQne Wahddad §beELiv-d 1hdws
50g/ m, 60l). gtbbandard cgndltlon for the neasurenent was: assocl ation phase

25 for 3 mi nutBPSHPYREL6Ci ation pHEREEHr 28lhfnulB4T REapbetsQe ahwvifis
of anti bedyl bpuparh { osepd/gel epsgdrér € +ANLILYEN WiaRe JTRNIGQr quer_ limne
to obtain a sensorgr amp,, 'ssogi atfongg?ggnﬁab%g%%f r‘%ﬁﬁlt e an%l g%r?tv\%swas
achi eved!BFURRiFeR Rt PBSYM KPsudh fRErSensderchppasmogphesw ofab® OO, 201 /an n.
30 Basedippubdesfesul ting sensorgram ' data, association rate constant (ka),’
di ssociation rate constant (kd) and dissociation constant (Kd; Kd=kd/ka)
wer e conput ed ted’si?hb&h\éa ytI L anfisks e eiggdiatatord S W rmat tached
to the katCTher f i t hiandekhe newahical Ly e Jmnacl onal

35 anti bgdi es_SAl2, and ém%?%?o the%ﬁ%%ﬁ%?ﬁﬁ/#%%@%ﬁragg Fﬁg$he%§r$pﬁee£
descri betPAHARVBEWEL BY afto | GSREF I FNgRE ShRerRatIet dRcBersbead WY a

01/ 87981y RGHnMRAL/ 04985 ﬂé&i@@&’@vi}?ﬁggﬁ:gg%f@é%ﬂ%%n% ReH 8L & SWMLq

bel <cl one_nane><ka (1/ M Sec
34( b %‘z"iﬁ‘ 1?%‘%1%11.f%>x pragths %&.111“6% FUREIT BB - Y 61iBe Sarpae $xE sl
8x10- 10 AemBA8hd Map- ABEL]1. 9x1046. 4x10- 53. 4x10-9

Al F620( JMab- 12@&1. 1x1041. 1%10-1411. 0x10' 8 Al F1052 (JMab-135) 6.3x10-53.9 x
10-y 1.6x104 rcentage of ce membrane damage (percentage cell lysis),

which was caused by ADCC induced by anti-AILIM antibody or anti-CD3
antibody, was determined under an assumption that the radicactivity
15 observed with the medium alone corresponds to 0% with respect to the
cell membrane damage (0) and that with Nonidet corresponds to 100%
with respect to the cell membrane damage.
Results are shown in Figures 70 and 71.
The result of the test showed that human anti-human AILIM
20 monoclonal antibedy of the present invention exhibited ADCC-inducing

activity in a concentration-dependent manner.

Example 10 Determination of gene and amino acid sequences of human

anti-human AILIM monoclonal antibody and analysis of the same

25 Sequences of cDNAs encoding the heavy chains as well as ¢cDNAs
encoding the light chains of various human anti-human AILIMmonoclonal
antibodies, which had been prepared in the Example described above,
were determined as described below. Structural features of the genes
were also analyzed.

30 By using Quick PrepmRNA PurificationKit (Amersham—Pharmacia) .
PolyA'RNAs were extracted andpurified fromeach of hybridomas (clones:
AIH5D3 (JMab-136), AII289 (JMab-138) and AII394 (JMab-139)), which
broduce human menoclonal antibody against human AILIM prepared in
the Example described above.

35 The hybridoma cells were suspended in é cell lysis buffer (Lysis
Buffer), and lysed by using a syringe to solubilize them. Oligo (dT)




Al H5D3( JMab- 136) 2. 8x1094. 9x10- 61. 8x10- 10 Al H386( JMab- 137) 1. 2x10532 %)ﬁjtﬁ)z[ﬂn?_
6x10-y A11289(JMab- 138) 3. 7X1044. 2x10-51. 1x10-9
A11394( JVAYP 41BYPR1 1x1042. 4x10"57. 7x10- 10 PCT/IPO1/04035
A11488( JMab- 140) 2. 3X1043. 5x10-51. 5x10-9 Al J
40( JMab- 141) 1. 9X1091. 9x10-51. 0x10-9 SA il_.gi 8x1037 .9x10-51. 0x10-8
SG4302. 2x1041. 5X10- 46. 8x10-9 The result ows that all of antibodies and
anti-human AILIM markedly high binding affinity 20 AILIM the human
anti - hurra-‘rf—'SAlnLWM rshize] Ooalhe solskei hbned hmwrlamtam&h@-ﬁnm&uﬁé Wasad¥hken
neutraI| ctiv am | Activit hyman anti - human Al LI M
nmonocl on bodé‘%&(sg% %ﬁgg%tgféggt(l I%‘?Sb]r’ﬁ/w%%/{jﬁéf‘e n e TPeAVA RYA was
anal yzed Hmieteliartedr with Ehet homdn ffiuy .- hubkotéd LHM PZ@NMQE}'QE@&J.@N& i es
i n accor e he sent nt i.on bility of contro ng
(enhanci %gr{gln%%m. %hlaﬁl%[ﬁﬁ dﬁﬁﬁﬁ veqd if Flf‘eé‘gﬁ%g’ 5role‘tfi‘&ﬁ*P‘b?atl°n
cytokﬁne@%lhoﬂyaéRNEl\blytaMedimals detldrmipreal ifyeaBEb@Ban@éCat . a vk hekgth
wor ds, 58( not the antibodies exhibited regulatory activity on

ct

cel I ul ar trans ion of 30 AlILIMnediated costinulatory signal. Analysis
was per f or med Dasxbde-tsrtmlneledrmuna wh s Cyokh eneisz d E}Fmsaﬁ@ Pbida*RuRdaged in

human T S f human, T cell, proliferation as an

i ndex. C&# Eﬁ% Vé'&l'%oonr of" rﬁl ‘%{}‘ nF? v ﬂr CHE SomSAsen e thed BrhROer3

(ATCC CRICBOEIIC Ay 3Fadillabiledchia Fsyp’fmﬁnaet &ihbufiGeBcOPRE) 40dfdpdthetic

concegt r gfy 394 variqus_hunman anti-human Al LI M

nonocl ongﬂ; 1% g{%‘g\ %&&%q%%ll 7681 PEFANSAL/ 04035 111 prepar ed

above was di | uSpgoiifticaRBsg, talnaglfa—malramdledemmataﬁﬁyﬂthél@giedl inalelefidbody

sol uti ons er d| ut ed WI P are_various, _concentrations

of antlbo(c? eset(A%BdH:?l 806 b }lﬁg) y%}x P ut SHg) purified from the
hybridomas as a template, the primer (about 400 pmole) and M-MLV Reverse

Transcriptase at 37°C for 1 hour. Subsequently, dNTP, DNA polymerase

15 I, RNaseH, DNA ligase, buffer and distilled water were added to the
reaction solution {4§11), and the mixture was incubated at 16°C for
2 hours to synthesize double-stranded cDNA. The resulting
double-stranded cDNA was extracted with phenol/chloroform and then
precipitated with ethanol.

20 Subsequently, EcoRI linker DNA {about 300 pmole) and DNA ligase
(Ligation High; 33pl; TOYOBO) was added to the solution containing
the double-stranded cDNA in TE buffer (about S0pl) and the mixture
was incubated at 16°C for about 80 minutes to ligate the cDNA with
the linker DNA. The linker DNA used was a double~stranded DNA

25 consisting of oligé DNA (20adp; SEQ ID NO: 2) and oligo DNA (24adp;
SEQ ID NG: 3), which had been 5'-phosphorylated and annealed te each
other by a commonly used methed.

The DNA ligate was extracted with phenol/chloroform, and then
precipitated with ethancol. Subsequently, the DNA reactant was

30 digested with a commercially available restriction enzyme Notl
(TOYOBO) , and then incubated with a commercially available ATP
solution (GIBCO BRL) and T4 kinase (TOYOBO) at 37°C for 30 minutes
to phosphorylate the 5’ end thereof.

The resulting DNA was precipitated with ethanol-, and then

35 fractionated by polyacrylamide gel electrophoresis. A piece of gel
containing DNA of about 500bp to2000bp was cut out. Cutting of the



<7-2> Coating of mcroplate with antibody 5 Each well of 96-well mq:ﬁﬁpiﬁ]{es
was coated with (1) anti-human CD3 nonocl onal anti body OKT3 (8g/ 25
each wel IWOAWE798hy one of the various human anti-human Alfdijpronecs onal

anti bodies (40g/m-0.0049g/ mM; 25| to each well), or (2) anti-human CD3
nmonocl onal anti body OKT3 (8g/m; 25| to each well) alone. The plates 10 were
I ncubated at 37 for 2 hours. Subsequent312y7-, the anti body solutions were

di scarded, and each well was washed 3 tinmes with PBS After the wash,

RPM 1640y¢tedidsNceeitiaidnbng 0% £Ghyanaddad fea 626 oWeldid relfz}é heas a”d
t he pl at,es. were incubated at, 370C for 1 hour. Thus, respective af

pl at es VBT HE IR Wi 497 e 1ZReARSdilas UYslighti shed Eimriaph(lig Qe i(c2)..
Control experifmiige Weie 6EENyLd OMishdy t f&%é%ﬁ%nngﬂgﬁénéééduﬁi " bQJtaq‘e S

coat ed th the fol| owi ng respective nonocl onal antibodies as contr

ant i bodi €% | FRTREYSHPD t KBS hGRART aRvFeAuRRA Ahel Messddénansupezneitbodi ems 20

(1) Bbuse=ceywed®nal anti body SA12 or S&H30 agai nst human AILIM (JP-A
11- 29599 (Exa%e 12) and W98/ 38216 (Exanple 12)) ; (2) Muse anti-human
CETP nonocl ondiP&RYPFEEPVAYEH a8 ééga 9 éopqr@learscwamwam@bregazm)

d (3 PR yehoc! 25 JMvab23;
?Ee gb%)ve mntlon%%i(%arrp e). Rj‘?’f}y!e Pp%t es coa%zqu-:l Jt%g amprbeoscﬁrié"sE

were useRf | ﬁoﬂqﬂ@rcfl(ﬁl{léV\P%ﬁlh%%hﬁg@Nﬂ@W@ﬂépaﬁauDuﬁil@ﬂl,hmmﬁm deld 16°C
suspenSIwr Rer inphetak) bl oodh was ﬁ@kk%cﬁe%ﬂ thembrach Rk Q% ed SIS

Fraction containin ucl ear

.. B, C,_ D and
ceI ?wi@?‘zzb Onor‘-‘tf‘é'r’ﬂﬁ@yca'r“ﬁgggﬁ?{élénﬂ'?%&ahi-?ohalﬂ%ciﬂqgﬁw;ﬁowlmmg

(Nycomedit maﬁrpa“&kcﬂtsedm q syepanaked) f aamde rlagﬂmlﬂef&[%&é ‘ia%:tl%q_'els
fraction accordé&? 0 t he manyal for experinental proceddre by “using a

Pan-T cef§T¢ st K EVePEEIT2ArRF Madietl dosBreRRTEe TR @@elhlm was

det er mi neHl Uﬂdengaﬁlbﬁﬂra@}lbﬁﬁ'ﬁﬁﬁe dayrardlogeld o del g SRR 4640
medi um cont | n| éﬁﬁ% % rﬁ%gpﬂe human T WO 01/ 8 81 PCT/J 01/ 0403 113
| F

cel | sudpeh ?‘6?1
15

Subsequently, the c¢DNA library was screened by a plaque
hybridization method (Maniatis et al., “Molecular Cloning: A
LabolatoryManual, ” Cold Spring Harbor Laboratory, Cold Spring Harbor,
New ¥York) as follows:

The cDNA library (1x10° plaques) was plated on agar plates and

20 replicafiltersthereof were prepared by using Hybond-Nnylonmembranes
(Amersham Pharmacia). These replica filters were subjected to
hybridization treatment using probes labeled by using Y?P~ATP in a
hybridization buffer according to the plaque hybridization method.
Probes used were HIGLC (SEQ ID NO: 4) for antibody light chain and

25 NHCc2 (SEQIDNO: 5) for antibodfheavy chain. Single—-plaque isclation
was carried out from the positive clones obtained in the primary
screening and secondary screening.

Each of heavy chain and light chain of the antibody was amplified
by PCR using a single PCR primer and Taq PCR kit (TAKARA) by utilizing

30 phage suspension from each positive clone as a template DNA. A pair
of primers used for antibedy light chain were ExcellE (SEQ ID NO:
©) and ckl17 (SEQ ID NO: 7), and a pair of primers used for antibody
heavy chain were ExcellE (SEQ ID NO: 6) and NHCc2 (SEQ ID NO: 5).
The resulting PCR products were fractionated according to a usual

35 method using agarose gel electrophoresis. Pieces of gel containing

DNAs of about 600bp corresponding to the heavy chain and light chain



<7-4> Cell culture (1) Culture using mcroplate coated with anti-?q% CD3
anti body and anti-human AILIMantibody 5 Human T cell suspension{(d Iot"f‘{mA,
B, C, D oWOIB1/879| /wel | ; 1x105 cells/well) was added to eRCHIRMMI0IDHI t he

m croplate coated with the antibody nmenti oned above and the pl ate was

I ncubated at 370C for 3 days in a CO02 jpcubator. After cultivation,
aliquots of the resulting culture 10 S%Jg%rnatants (501') were stored at -20C
and then used in the assay described later (assay for IFNy). After sanpling

al i quot swefret hat outt ur dluzlpetigleariksmehesRE6E YRe "HIRLONbRE £5; NBI - dis a4, df OF
m cropl.ate coated with anti-human

the follo 'r%assail: ( QJI.turég?r]&lsing \ ]

CD3 ant i 88%’ COHEP Y% ALRISNA SEEPRASE D 3( dAn SEBrridedBiasystens) 1,05
cel | s/ veRB)I PRESMEligakicieashitkbire0fpEheppi icd el AkRs At edqWA éﬁiﬁém
above-ne tlor}gd ti bgg% ang).btggn any one of the various human anti-hunman
Al LI M SRR AT Bon-REP hhed Beey SRBEro PBEfrom 2arch RASLBANG cdfone
40g/ 8 - 0wB49¢hiifiedThe RhetesutEieiientubangdnabr3AGcebrd dda%squedckn @ CO2
i ncubator. <7-5> Determ nation_of proliferation activity of T cell Methyl

[ 3H t hymi di ne {(-B188&i F5@% Itheapd peRSnPEred Fadant tigke cdenedwes bafertmd |toof

the plat&s eblldr NeBsupati on-vand &Reiplehesr £mi dasipat e ﬁ{te'?g%‘if 6
hours in C02 ir_tc,ubatgi. After incubation, %Ef:el |'s were trapped on é%lrdc

filters (PECKGTH) U hy CRPEPRT FEEOES vorsipiated r 3P gl Fiteantaderiag
dried at pd@€ekoto YiveuesloniéongeSubsahentan M Ts a8 L DA Dwb 201 el Jo
Pac d) W%Is agldfd %&er%‘tlvgg di oactivity of 3H incorporated of the celcﬁ S
trapped &H“tRe-H+ERiAFomaRe P IR}' 3 PRI HYe B S e Rare BrRNT RdoE afl dyiz e
t he degr deil68 Twa80 teelnls fprokidf ewath orthaf t praswids vat i osubBéguéﬁﬁlﬁ,r e thHiaown
in Figur a]l'x a ﬁult of lteh‘%ﬁs assay showed that human cells were
si gni fi cg:?ft %ft‘)%f"% i $erat Edddpeh %Snoﬂxﬁh%l%'&ﬂq%ﬁ%%?%m?ﬁée’é%Ialg§rv\,hen
m cr opl ardsbesr &oc datred ceilbhiast.i - hunman Al LI M nonocl onal anti body 35 (human
nonocl onal ant | g s oclonal anti body). together. . with anti-hunman
Coa anti hody.  PapehanenfRlr codBPeELgTmufrres St Aampbih-containing
15 LB mediumderived from each colony was transferred to a liquid nutrient
medium and the bacteria were cultured at 37C for 24 hours. The
bacteria were harvested from the culture, and then the plasmid DNA
was purified by a plasmid purification kit {Quiagen). Each of the
plasmidDNAswasdigestedwithrestrictionenzymesEcoRI/NotItoverify
20 the presence of vector DNA and insert DNA (heavy chain cDNA or light
chain ¢DNA}).

Each nucleotide sequence of ¢DNA encoding heavy chain and
antibodylight chainof theantibody, whichwas insertedineachpurified
plasmid, was determined by a commonly used method using DNA Sequencer

25 (377A; PE-Applied Biosystems), ABI PRISM Sequencing Software
(PE-Applied Biosystems) and ABI PRISM Auto Assembler (PE-Applied
Biosystems) .
Primers used for the seguence determination were as follows:
<Primers used for the determination of heavy chain cDNA>
30 M13R primer (SEQ ID NO: 8; STRATAGENE), ExcellE (SEQ ID NO:
6€), 136H (SEQ ID NO: 9) , 1L38/9H (SEQ ID NO: 10), AILIMHC1l ({(SEQ ID
NO: 11), HCcl (SEQ ID NO: 12), NHCc2 (SEQ ID NO: 5), HCe?7 (SEQ ID
NG: 13), HCc8 (SEQ ID NO: 14), HCc3 {(SEQ ID NO: 15), HCc4 (SEQ ID
NO: 16), HCec6 (SEQ ID NO: 17), HIGHC {SEQ ID NO: 18), HCc9 (SEQ ID
35 NO: 19), HCcS (SEQ ID NO: 20) and polyA (SEQ ID NO: 21).

<Primers used for the determination of light chain cDNA>



WO 01/87981 PCT/JP01/ 04035 114 in the degree of cell proliferati O”Z@W'TQ[][Rhe
donors. On the other hand, human T cells did not grow significantly ‘whe

pl at es haWOBE8MStoat ed with anti-human CD3 anti body al one pardirogntngs hurran

Al LI M nonocl onal anti body (human nonocl onal anti body or 5 nouse nonocl onal
anti body) in solution (liquid phase) mas used during culturing the cells.
<7-6> Quantification of IFNy in culture %‘hpernat ant of T cell For
respective cultures of T cells (donors B and C) described in (1) of <7-4>,

t he armounts ofm1mrméhe(mtmm@umer RakaMh e r
humen | ENy_ ELI SA KI T (%rEreW?g aﬁ}gsﬁggﬁag%éﬁé@en)

conmer ci i ﬂ,{\;m{,‘sﬁl Eﬁ
Resul t s 8 BYril Y8:18247. Aﬁegﬂqz of SE| &P d%%ayZ%)hovIétht hegEQ he
productipp ¥06: | HNy, |¢11@J:§ase¢E@|m|ﬁg .cant | ngg@epgt@gIg r}f(ﬁ{)%d$é(§?n

of anti ﬂ H 15 monocl_gnal anti body (human rmnoc ona
nouse nmo fggﬁ‘gnaf anbBtBodyFR EXaMO e 28) RegbHaPerLyRadEER P OP: herIan

anti shunman Al L$éd;m@sm@élp{@tlmﬁr&ﬁMbémwmsﬁgamgPWt&

ltwas tested whet her)ég not t human anti - hunan naI

ant i bodi 883%Y T PpPRA SANA REENENER ansod lagpbighe ghadomF hhmanglor(o&ﬂlmm ng

and/ or i ahtbbodpodgdi et | hiEmsP ABERM ( RIHAMCEL@N s, | FN-y
and IL-4, cell 9ro§I]|errat| on, etc.) , mqgéll h!rQ p?EdgEé{Boﬁ%a% rrgigdtﬂ"éeil ng

the tranBRBELPBRD ‘_I‘b%'t’frI\/?ﬁeﬂ?é%eaESa‘Eb%‘?@ﬁl’rchtweéﬂcgﬁrﬁaldéduqséctéﬂcsu ﬁjye
anal yzi ngDNAesaguémicky . (namely, DNA synthesis in cells) of controlling T

ceII pro fera S wi th allogenic m xed | ynphocyte reaction
(aII gen R%‘kgg g ?S}qﬁ eigeis 1> Preparation of human PBMC and T cell 30

Per i pher alleblrpodh§ 200n) coI | ected fromeach norrmal healthy persons (7
per sons; donor B, -C_ D F _and G) was di spensed on the |ayers of
Lynphoprep (15 ﬁ;%‘&?éi% ?ﬁﬂﬁpr YPawes (FooRfl seauanee ;. nupleetide number

centri fu@mttonlzat QGQngﬁhf ohubqemtau@eg)mbekn‘gggrr%gl atg)l ayers were
recovered. Recpvered ce times or further with 35 phosphate

buffer, and tH l%%r‘—i‘tctlldlf ﬁﬁgﬂe{‘ﬁF 1SEQ3683‘}911 £8r(crpnfimitsspignal sequence:

15 amino acid number 1 to 19, variable region: amino acid number 20 to
118)

<Light chain>
DNA sequence: SEQ ID NO: 29 (signal sequence: nucleotide number
39 to 104, V region: nucleotide number 105 to 386)
20 Amino acid sequence: SEQ ID NO: 30 {(comprising signal sequence:
amino acid number 1 to 22, variable region: amino acid number 23 to
116)
Clone AII289 (JMab-138)
<Heavy chain>
25 DNA sequence: SEQ ID NO: 31 (comprising signal sequence:
nucleotide number 94 to 150, V region: nucleotide number 151 to 441)
Amino acid sequence: SEQ ID NO: 32 (comprising signal sequence:

amine acid number 1 to 19, variable region: amino acid number 20 to
116}

30 <Light chain>
DNA sequence: SEQ ID NO: 33 (comprising signal sequence:
nucleotide number 28 to 87, V region: nucleotide number 88 to 375)
Amino acid sequence: SEQ ID NO: 34 (comprising signal sequence:

amino acid number 1 to 20, variable region: amino acid number 21 to
35 116)

Clone AII3%24 (JMab-139)

d Uhd MRy 20




Thus, PBMC (peripheral bl ood nononucl ear cell; 2x108-5x10$ cell) \Nﬁs 29 iﬁr
2004 WD 01/87981 PCT/JP01/ 04035 115 prepared. Cell count was det edm Hed
usi ng a haév@eyswseter. An aliquot of the cells to be usedrdmiMNiIBiBSSay
(1.08x108 cell /9 mcroplates) were taken and kept on ice. Renmaining cells
were used for the separation of T cells described below. 5 PanT Isolation
kit (MIltenyi Biotech) was used for theldéparation of T cells from PBMC.
According to the nanual attached to the kit, renmaining PBMCs were added to
the sol utdgEnwvf tacdigd-to the kit, and the soI ution was i ncubat ed.
Subsequently, cells were washed with _PBS containing 5mM EDTA and 0. 5% BSA
and then re- suPEnBBAVPRCPBSEC BP dfysquiangl semuiente : ausiendiide masbarded

to a Posigg vieo SEBCH Ofeq e Uil MM dd Q{Mrf’é:otl%%h)tos c#e“ with PBS, and
unadsorbed fractioon was recovered. Further, was | oaded onto the col um,

and the wash <919 dR1ASEEFUEDGRsr 68O I‘Pn’éosér%(@@@alfmng\ﬁagnﬁémmce
Recoverecarsﬂ{dltdcqraisn\ﬁﬂbérw% ned tQeathet EQg%x’(e dhihseldid Bﬂ%'eg 20 lt?cr)]

After centrifugation of the T cell fraction , s were re- suspende

PBS. Cell nt of the resulting T cells was determ ned by using a
herracytonq,ﬁjhtTdrtﬁ,ﬁﬁlls were used in the foll ow ng assay. <8-2> M xed

| ynmphocyte reactjon (MR) As descri bed above, two signaling pathways one
bet ween CD28 FV'Afg EBBG@(@JFQ&DA@% 7( @A LasriTuercot M Usethidenn @i

and CD8(3% Bfc 192/ Mﬂ?ﬂn 2)nucledt e Gluruparatiyalghydet ail ed anal ysi's
have, been prevj ousl are known as _costinulatory. 5| gnal i ng pat hways

requnlped for tHEHG gﬁé ﬁﬁ‘ﬁqﬁnqeynﬁﬂgéﬁ HQ: Sfcheemprisng siamal spaeycet he

prol i f er adnie efcili e@kbelrNl €8 PANS & alrQ a1 %€ deg28n | VARNAS WS d 8afbkenz { MR
can be Infi#‘?iﬁd by the signal transduction through each of the two known

pat hway s S, by u5| ng the substances indicated below, test of this
i nvention was atrfalqrtalc)ﬂe sbbrwakte BRI Bhhié 0feGhe MR bﬂh@'Pfﬂﬁ:é‘ﬂy

the CTL aI| p hlbltlon of MLR by 3
bl ocki nSAY n@%&ag’d ‘?%8 2)‘"‘$"H€892PBH §7 gNarFiag LeatafeEsn (%e}neﬁ he
i nhi BBt | omnmefti\ﬂxftebi/ byoa'lomagnbahh &Il medinatel patrbaay ,anth1 .GBO K875 1)

/ CD86 (B7 2%37 nffé a&ggs§l nsals.leggclq ér}:y\aryéaé zaf t ee IIJIGRIS%ICHe%Q:es determined
herein.

Result showed that the V-region genes of the respective heavy
chain and light chain of the above-mentioned human monoclonal

20 antibodies consisted of the following segments.

<Heavy chain V-region gene>

clone AIHS5D3 (JMab-136)}: 1-02

clone AIIZ89 (JMab-138}: 3-13

c¢lone AII39%4 (JMab-139): 3-13
25 <Light chain V-region gene>

clone ALHS5D3 (JMabk-136}: L5

clone ATII289 (JMab-138): A27

clone AII3%4 (JMab-139): A27

30 Example 11 Inhibitory effect of human anti-human AILIM monoclonal
antibody on delayed-type hypersensitivity (DTH)

The biological system of immune response, the function of which
is to eliminate harmful antigens (pathogenic microorganisms such as
virus, bacteriumandparasite, foreignbody, etc.) tothe livingbodies,

35 and can be broadly divided into congenital immunity and acquired
immunity.



of MR by bl ocking the tertiary signaling pathway associated with Et\\%m
and (5) the inhibition of MR by bl ocking both CTLA4-nedi ated 35 pat

and Al LI wewtiswsed pat hway. Foll owi ng test substances wer egrapdinigi® OC T
2004 WD 01/87981 PCT/JP01/04035 116 (1) Human anti-human Al LI M nonocl onal
anti body (prepared in the Exanple descrié)ed above); (2) Muse anti-hunman
Al'LI'M nonocl onal antibody SA12 (sane ast“8n the above Exanple); 5 (3) Human
anti - KLH nonocl onal anti body (negative control; sane as in the above

Exanpl e); (4) Nouskn g aiy iabtkiglsi(@mtdf hanms G845 n et d Véh sLiJelelc
Irrrrunote h%ﬁ é%lA m xture nti - human 3380 nonocl| onal ant| body

( Phar mi n§2Ry9%h %EPCM %Q%HBEFbﬁ ER?FBSWEE‘MEFPWOHUC&@I( 6)
Human Crlédkd)gfte,chblfﬁﬁbgtﬁqllﬁ@&&@plﬁég@ebﬂ: )M%@@bé}yﬂgw&t‘{ﬁﬁaf E%ﬁ ?“(bfﬂYLR)

was conducigd on he f ol conbinati ons usin

prepar ed"f d%?\%?%lﬁ%tﬁanﬁg 2p5igRByVRY| HOE‘BJ-EE“E“(‘:I /) €tceel | (donor A)
/ PBMB ( donor I])he Latte¥, %du:(xd!ﬁ@ﬁun@he/z%@ n(s@oNPg a@ystﬁérh bf(-ﬁ)ﬁr@lrlaéﬁ% or

(Célo/nErB Nc?ﬁ%%&%é EQSﬁ%I Vﬁali‘ Y) ﬂ%gf%ngé%ﬁsﬁwg)vgf%cgaéﬁ@ﬂ SPechfd city

concent r dhcoisapio®BMEs end dntehka.to be used in the test were adjusted as
descri bed bel oas(v PBMCs wer e suspended in PBS, and then transferred into
[

culture 25 di'SHES 60 ANAIERE IBEPRE HePRoRe®|rt dForsily: Paydivde airiten

(50 Gy)cedihnlan immadisyoandHhtmekihl MERkGRLtyCel |s were recovered,

cent rdfuged ar}g en %% dto PRMlFé&n% medi um cont aining 10% FCS. Cel |

count’ was adj U G 803% ﬁgycélf"P? Ruee¥ 3} dgrnnddiv s cel bk @B dimgTGrY

wer e al sbsaslethiumePRMstadde expressed in general by the direct actien ¢
T cell on an antigen as the target. Cellular immunity is known to
be involved in immune response to virus or tumor, immune response
induced after transplantation of tissue or organ, hypersensitivity

15 to some drugs, and some of autoimmune diseases.

Most typical phenomencn belonging to cellular immunity is the
well-known tuberculin allergy {almost synonymous with tuberculin
hypersensitivity) . Tuberculin allergy is a delayed allergy
triggered by the infection by tubercle bacillus. The allergy is due

20 to the infection by tubercle bacillus and can be induced by causing
immune response by intracutaneously injecting, to a living bedy,
tuberculin protein produced in culture supernatant of tubercle
bacillus.,

Delayed allergy is an allergy mediated by T cell (memory T celt

25 memdrizing antigen) sensitizedwithanantigen. Theallergyiscalled
“delayved type,” because it takes 24 to 48 hours for a living body
sensitized with the antigen to express allergic response with
inflammation induced by the memory T cell when contacted again with
the antigen.

30 The phenomenon of tuberculin allergy, which is a representative
of delayed allergies, has generally beenutilized in “tuberculin test”
to diagnose whether or not sensitization by the infection of tubercle
bacillus has already been established in an animal. Specifically,
the test is conducted as follows: purified tuberculin (purified

35 Protein derivative; PPD; 0.lml of the derivative of 0.05ug/0.1ml
(2.5TU) for general diagnostic use) , which is tuberculin protein




30 nedi um contai ning 10% FCS and the cell count was adjusted to %gi
cells/501. <8-2-1> Inhibition of MLR by human anti-human AIL I M IEI)%@
anti body YRMW8880 medi um cont ai ni ng 10% FCS was added to RemyPwekizsof a
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Al LI M nonocl onal anti body or nouse anti-human AlLIM nonocl onal anti body
SA12 was diluted with PRM 1640 nedium coAfaining 2 9 OCT 2004 WD 01/87981
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described above.

In this test, the inhibitory effect of anti~AILIM antibody on
delayed-type hypersensitivity (delayed allergy) was evaluated by
utilizing the above-mentioned tuberculin test. The test was

20 conducted as follows:

Each of cynomolgus monkeys (male, body weight: 6.0-8.5kg,
Environmental Biological Life Science Research Center Inc.: 3
individuals in each group) , whichhad been sensitized with BCG {Bacille
de Calmette et Guerin), which is an attenuated live bacterium of

25 " bovine-type tubercle bacillus, was anesthetized with ketamine
hydrochloride (10mg/kg, intramuscular injection), and then any one
of the test samples indicated below was intracutaneously given with
a quantity of 0.lml to each injection site (6 injection
sites/individual) in the chest. The distances between the injection

30 sites of the sample were 3 cm or longer.

(1) 1:1 mixed solution of human anti-human AILIM monoclonal
antibody (JMab-136; 0.2mg; 1L0Ug at each injection site) and tuberculin
(4pg/1ml of physiclogical saline);

(2) 1:1 mixed solution of human anti-human AILIM monoclonal

35 antibody (JMab-136; 2mg; 100pug at each 1nject10n site) and tuberculin
(4pg/1ml of physa.olog:.ca.l saline) ;



10% FCS to prepare solutions ith various concentrations of the antizbogyr 200
The diluted anti body solutions were added to the wells (final
concent r awioons7gs1 0. 31, 1.25, 5 and 20g/m ). Subsequently,pchr/e@lloso330
(501il) were added to the wells. The plate was incubated at 37C for 1 hour
in a C02 incubator (NAPCO . In addition to the culture of the T cells, PBMCs
(in RPM 1640 nedi um containing 10% FCS%z%ieri ved from ot her donors were
cultured independently after addi ng human CTLA4-1gFc to the PBMCs.
Cul tivation 35(aspRéespaefiedbatf f3£C (P8 1-Npuksi B g% cncubat or (NAPCO) .
Concentration g% L 4-JgF$ s adjusted to 20g/m at the start of 29 OCT
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wer e add 0j e L appVve, & 0 1inhkt R n_ MR
801 hbeatng 8blyCabL e € prdaReLhREHe ARPVENS P 1014 ALECNR ; e, |

was conduc¢ted using an antibody other than human uman
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The resulthe abtai p&d theomddmedaw tests descri bed above are sunmarized as
follows: (1) CB%M- I ﬁFi bI.ocksfl t he CTLA-4-nedi ated signal transduction, 20
and thereby i nhfBi ELFAYThe SaSP8FEniie FERYERddced proliferation of T cell.

(2) Anti-CD80 zhéi hedy landslesuda COBOt apddiosy HOBI Bt ddiRyeidRallergy was
transductl;of ; gedbated PYnBE0LGPE i hERuES 2,01 930ds 0 SSTLAL 30T ¢ the
15 anti-AILIM antibodies, as compared with the control and negative
control groups. The inhibitory effect was comparable to that of the

steroidal anti-inflammatory drug used as a positive control.

Example 12 Analysis for the expression of AILIM in various tissues
20 of patients with graft versus host disease (GVHD)

Expression of AILIM in a variety of tissues obtained of biopsy
from patients, who were recipients subjected to transplantation of
allogenic graft from donors and had been diagnosed clinically to be
affected with acute or chronic graft versus host disease (GVHD) after

25 the transplantation, was analyzed by a commonly used method. Tissues
were stained with HE and human anti-human AILIM monoclonal antibody
(IMab-36) prepared in the Example described above.

Analysis was carried out using 33 samples form various tissues

collected from acute GVHD patients (28 cases) as well as 5 samples
30 from chronic GVHD patient (5 cases).

Results were as follows: AILIM-positive reaction was found in
15 of 29 samples of skin tissue; in 1 of 3 samples of stomach tissue;
and in 1 of 1 sample of colon tissue; which were all obtained from
acute GVHD patients. AILIM-positive reaction was found in 1 of 3

35 samples of skin tissue; in 2 of 2 samples of colon tissue; which were

all obtained from chronic GVHD patients. Further, AILIM-positive




CD2B, and thereby inhibiting the allogenic MR-induced proliferati B ﬁ []?f T
cell. (3) A nonoclonal antibody against human AILIM I|ike CTLA4-Ig (Q,E 0

ant i - CO80 VP B8l and anti-CD86 anti body, significantly iwti/ieoss038he

all ogenic MLR-induced T cell proliferation associated with the

Al LI M nedi ated signal transduction in a 5 nti body 30

concentrati on-dependent manner. In othe rds, these results show that a
tertiary pathway nediated by AILIMand the |ligand thereof in addition to

t he knomemmyssmm ed Wy o€T3AéLEPBALGIBEh 6N SiRAiiFieE&nBY] ymphoe te
CD28/ 008%938&[ k?eCOStI mul atcgry si gnal i ng pathways required

.cell 35 activation, as wel Al LI M nedi at ed signaling pat hvvay S
i nhibited by ant i body agal nst Al LI M 290CT2004 WO 01/87981 PCT/ JP01/ 04035
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cel | ul ar crﬁ} ' Q\E%Q_ s éto; I c action_that requires
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| t | lear_| te. The activity of ih
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ADCC was Ehdihigedesst f olt owes arElJL@ze@Owhemﬁeb:lBﬁ netl she Antiah anp eI a)

was adde fy Qver.expr ess conpj nan EPB— ALL
cells p%er%%%égﬂi n t%HFLEx(B #Lir%q: cri bg%’agﬁé\l?g %T?'d %ﬁlﬁ?&? W R nonkey
i ncubat ed ®lBAY fidhe ZSmrIBEthqd]Gas:dds;:mmavmrmchn&)Ha mes with RPM 1640
medi um 203 e Dﬁﬂl'@i)&n'é‘f’eéﬁgn&?dl}s obt ai ned were used as target cells.

15 Anti-human CD3 monoclonal antibody SP34 (BD-Pharmingen) was
diluted with phosphate buffer (PBS) to a final concentration of 1pg/ml.

The above-prepared human anti-human AILIM monoclonal antibody

JMAD136 was diluted with PBS to a final concentration of 40Ug/ml.
The antibody solutions were further diluted with PBS to prepare various
20 concentrations of antibodies (40pg/ml-0.064ug/ml) .
<13-2> Coating of microplate with antibody
Each well of 96-well microplates was coated with anti-human
CD3 monoclonal antibody SP34 (1pg/ml; 25Ul to each well) and the human
anti-human AILIM monoclonal antibody JMAb136 (40ug/ml-0.064pg/ml;
25 254l to each well). The plates were incubated at 37°C for 2 hours.
Subsequently, the antibody solutions were discarded, and each well
was washed 3 times with PBS, After the wash, RPMI1640 medium
containing 10% FCS was added to each well {100pl/well}), and the plates

were incubated at 37°C for 1 hour. Thus respective wells of the plates
30 were coated with the antibodies mentioned above.

Control experiments were carried out in the same manner using
bPlates coated with human anti~KLH monoclonal antibody (JMab23; see
the previous Examples) as control antibodies instead of the human
anti-human AILIM monoclonal antibodies.

35 The microplates coated with the antibodies were used in the
following assays.




Control experinents were perforned using wld-type human HPB- ALL glsd:dsz
| abeled with the isotope as control cells in the sane manner s d I lg[gd
above. ByWOdiLg#sLynphosepar | (1BL) , PBMC fractions Were-ls(Ep.mi)a/(mda 25 from
peri pheral blood collected fromnormal healthy persons. The resulting hunman
PBMCs were used as effector cells. The {o‘%get cells (1x104 cells/well;

251 /well) were plated on each well of 6-well mcroplate (Nunc) having
U-shaped wells. Subsequently, any one of various concentrations of human
ant i - humah330>APEepemBhdohondl mank'epod'i eeldi buspdnwibh RPM 164G medi um

cont ai nin 5% 1: t he nedi al one (251 /wel |
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same nm cri bed.aboye. Subsequentl t he effector cel

ratio= 50&18&?%&8 FI S/Cﬁgﬂ'ﬁ BY| / REMP wandia Ty o C@4ch aRdiib Qi%l t(“ﬁPT‘bT"ate
was i nchBat-Euaamlﬂ@‘é‘nf or aﬂxﬁlhnumanuﬂ@er aut 1lodsys ey gof (giﬁaloﬁgmg{h

I ncubat Oént

vati o wer e cen rlfu ed (at 500r pm at 4t
for 10 nihute §usf{es%df ﬂlﬁﬁogﬁsg %éﬁ?eﬁﬁs) Fé@f} et’F&(ﬁ"&é&Ii vity 9tk he
centrif ugabn$upesndeaarmmaed n‘easuged h;macy’domeuafer MoHey adi @actd idye
L 10. f. h I
supathat siebRSa RO R 34 e SRR PO B TRACEES pe it Bge ey Eera il
merrbranesdapageléper(éeﬂuﬂég@ebbllmlysws$ praparcddwas caused by ADCC i nduced
by anti-M kL %ae{e%@_ogx iy gntl-CDB anti body, was determ ned under an

assunption tha era |oact|V| ty 15 observed with the nedi um al one
correspohdls €wl0yseiushingespeceplate matee Winkndbrancndaregd3( )t abedy hatd

with Nonidet GOKLESRPIRH Bﬂtlggcﬂ( with respect to the cell nenbrane damage.
15 Simian T cell suspension was added to each well of a microplate
coated with the antibody mentioned above and the plate was incubated
at 37C for 2 days in a CO, incubator.
After the culture was completed, respective microplates were
used in the following assays:
20 <13-5> Determination of proliferation activity of T cell
Methyl (*H]thymidine (0.5uCi/well; Amersham-Pharmacia) was
added to each well of the plates after incubation, and the plates
wereincubatedatB?TIfor6hoursinaCOzincubator. After incubation
the cells were trapped on GF/C filters (Packard) by using a Cell
25 Harvester. Subsequently, the filters were dried at 40°C for 3 hours
or longer, and thenMicroscinti 0 (20pl/well; Packard) was added thereto.
Radioactivity of *H incorporated in the cells trapped on the filters

was measured by a f-counter (TOP COUNT) to analyze the degree of T
cell proliferation after the culture.

30 The result is shown in Figures 73.

The result of this assay showed that simian T cells were
significantly proliferated depending on the concentrationof the cells
whenndcroplateswerecoatedwithanti-humanAILIMmonoclonalantibody
(human monoclonal antibody or mouse monoclonal antibody) together

35 with anti-human CD3 antibody.
The result also suggests that the human anti-human AILIM




Results are shown in Figures 70 and 71. The result of the test sho%mqﬁﬁ
human anti - human AlILIM 20 nonocl onal anti body of the present inveAt !

exhi bi t ed YOOUBTHuci ng activity in a concentration-dependentrpomanmsr. Exam
|l e 10 Determ nation of gene and ami no aci d sequences of human anti-human

Al LI M nonocl onal anti body and anal ysi s 3%§the sanme 25 Sequences of cDNAs
encodi ng the heavy chains as well as c encodi ng the |ight chains of
various human anti-hurman Al LI M nonocl onal anti bodi es, which had been
preparedlm¢nQ¢kpma¢nﬁntﬁhhﬁintmﬁjtthWEﬁsem&r&nd%htﬁﬁhnednaﬁiﬂ@sgéiﬁggkey

bel ow. St r.al S .1 en re al sq analyzed, 30 By usin
Qui ok prest SRR BEPLUES afbib ey AR BEquTRRR S e dP ANt papkaNcRRERY.
extracted and purified fromeach of hybridomas (clones: AlIH5D3 (JMab-136),
' ce human non

Al1289 (Jp0l 138) and 11394, L JMRD AL 330 el gh; s prod L

'?'mal Egsg?i_mmm m@kasqn‘értdndi‘ ing aceAlLiyses puiferi{dasds Buffer)
o avaen por JRb TR 4BSEL L8 S e ZE AT 1R A o s arh avasna
the m xt weetatebl strekearr igemtify Subgesmenfyys ABgmr(ddN-abesleves Mesaesy
reci pi t ar ot LLi L ot LA R R R e RS fer
Concentrati on SThef mRoinoieRNA odbtthenegthas! detseribredblYorbsar 8eA£LE) abs aan
Pol y ASRnia 21 o e e L A LR P RETRY ST BefE e B aceh Pt Woer

Pol yA+RNA as 'a tenplate according vers
using a erihe bintipgdativess eotDNbe dymtare AT IM (hX R BCORM)) and syhtbesic

10 ol'i go yohs Nok 1 1. 7 (SEQ AR N7l a primer., Specificall
si ngl e-stranded cDNAwas™ synt esinLeIagaElscr? acpa'[s%%%?i%% g?%bsb"ﬁ?s%%fﬁe ‘cont ai ni ng
Pol yA} RNASYEibbut Ssgelsurified fromthe hybridomas as a tenplate, the primer

(about 400 pnmol®)e WM MM RGNS s WARsqdase at 37C for 1 hour.
Subsequent |y, dN'I?P, DNApol yc‘*r::eras%1 155-!;Ir %ﬁse , DNA |igase, buffer and

di stidA ed wat er {\er StagpcavigiphdRP (Southern Biotechnology Associates,
Inc.);

(2) Soluble human AILIM ligand (fusion protein between the
extracellular region of human B7h and the constant region of human
1gGl) ; '

20 The protein was prepared by the method described below in <14-2> ;

{3) Biotin-labeled soluble ATLIM-IgFc;

The AILIM-IgFc was prepared by further purifying the antigen
obtained according to the same method as described in earlier
applications (JP-A 11-29599 (Example 16 (2)) and W098/38216 (Example

25 16 (2))) of one of the present inventors, Tezuka;

(4) Human anti-human AILIM monoclonal antibody (JMab-136;
described above) ;

(3) Human anti-KLH monoclonal antibody (negative control
antibody; JMab-23; described above) ;
30 (6) Phosphate buffer (PBS (-); Nikken Seibutsu);
(7) PRMI1640 medium (Nikken Seibutsu);
(8) Fetal calf serum (FCS; JRH-Bioscience) ;
(9) 30% Bovine serum albumin (BSA; Sigma);
(10} Tween20 (BioRad):
35 (11) TMB® substrate chromogen (Dako) .

<14-2> Preparation of scluble human AILIM ligand (fusion protein




reaction solution (41), and the m xture was incubated at 16C for Dzl'gw%mto
synt hesi ze doubl e-stranded cDNA. The resulting double-stranded c was

ext ract edV@ioam798ihenol / chl orof orm and then precipitated wgtumihans!l . 20
Subsequently, EcoRI |inker DNA (about 300 pnole) and DNA |igase (Ligation
H gh; 33l; TOYOBO) was added to the solution containing the double-stranded
cDNA in TE buffer (about 501) and the nmiX¥ure was incubated at 16C for
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gel el ecépowpheyRshesid pizeeeccbragl. containing DNA of about 500bp to 2000bp
was cut out. Cutting of i‘he 290CT2004 WO 01/87981 PCT/ JP01/ 04035 122 gel
was carried outUHAEIRERRLYDNA stained with ethidium bronide was Deairigner
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was rusgkgd and then suspended in TE buffer. The suspension was centri g[Jged
and *’he ¥38%1ting supEPREEEGEIMRs 5 recdvidfed. The DRRArecover ed \misimer

ligated (b'aCAORGEACAGLLRGEEEAIabtactarhdaccrhaye skectmo 2 4 BXeah: G Aa#l0;
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| i brl@r y. PCR was conducted to prepare a DNA having Xhol and BamHI at respective
ends thereof containing ¢DNA encoding the extracellular region of
human B7h. The resulting PCR products were digested with Xhol and
BamHI, and fractioned by agarose gel electrophoresis to isoclate a
band corresponding to about 720-bp cDNA fragment, that was predicted

20 to encode the extracellular region of interest. The isolated cDNA

i

fragment was subcloned into plasmid pBluescript II SK (+) (Stratagene)

pre—-digested with Xhol and BamHI. It was verified that the cDNA

fragment contained the portion encoding the extracellular region of

human B7h by sequencing analysis using an automated fluorometric DNa
25 sequencer (Applied Biosystems).

On the other hand, DNA encoding Fc of human IgGl as a fusion
partner was prepared as a BamHI-Xbal DNA fragment (about 1.3kb) by
digesting a plasmid (see, Cell, Vol.Gi, p.1303-1313, 193%0; prepared
by Dr. Seed et al., at the Massachusetts General Hospital) with BamHI

30 and Xbal. This fragment contained exons encoding the hinge regions
of human IgGl, Cyl12, and Cyl3.

The XhoI-BamHI fragment encoding the extracellular region of
human B7h (hB7h), and the BamHI-Xbal fragment containing exons
encodingFc (abbreviatedas "IgFc”) of human IgGl, preparedas described

35 above, were subcloned into a plasmid pBluescript II SK (+) (Stratagene)
pre—digested with XhoI and Xbal.




Al'l the mani pul ations were carried out according to the experinment®d LT 2004
protocol attached to the kit. 15 Subsequently, the cDNA |library was screened
by a pl aq¥¢O 0H819B1 di zati on nethod (Maniatis et al., "Ml ecedmrrcdogsng: A
Labol at ory Manual ," Col d Spring Harbor Laboratory, Cold Spring Harbor, New
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The above-mentioned culture supernatant was centrifuged to
obtaincentrifugal supernatant. The resultingsupernatantwas loaded
onto a Protein G Sepharose affinity column pre-equilibrated with a

20 bindingbuffer. Subsequently, the column was washed with the binding

buffer, and then elution was performed with an elution buffer. The
eluted solution was recovered and then dialyzed against phosphate
buffer. The ocuter dialyzing buffer was changed twice or more. Thus

purified hB7h-IgFc was obtained.

25 <14-3> Dilution of antibody and soluble human AILIM {hAILIM-IgFc)
and reaction thereof

Original solutions (20ug/ml) of anti-human AILIM monoclonal
antibody (JMab-136) and human anti~-KLH monoclonal antibody
(JMab-23) as a negative control antibody were diluted in a series

30 of 11 levels, and each sample (200Ul) was combined and mixed well
with 200pl of RPMI1640 medium containing 10% FCS. Thus various
concentrations of antibody solutions were prepared. Biotin-labeled
hAILIM~IgFc (2ul/tube; final concentration lpg/ml) was added to each
of the prepared solutions with various concentrations. The resulting

35 solutions were mixed well and incubated at room temperature for 30
minutes.
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and the bacteria were cultured at 37cC $3f 24 hours. The bacteria were
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ID NO 2 5.Sequ | Sti own bel ow cont ai ns, cDNA sequence encodi ng
heavy ch5) Htaﬁalggwfﬁ hﬁ@négg%‘gbdpﬁﬁ“¢$ﬁmdc¢l%l317 6f. huPwhsaawertbnal PBS
15 centaining 3.7% formalin (100pl/well) was added to each well, and
the plate was incubated on ice for 5 minutes. Solution was cemoved
from each well, and the wells were washed 3 times with 0.1% Tween20
(120ul) . Subsequently, Streptavidin-HRP (50ul/well) was added to
each well. The plate was sealed and incubated at room temperature
20 for 30 minutes. Solution was removed from each well, and the plate
was washed 3 times with PBS containing 0.1% Tween20 (L20u1) .
Subsequently, TMB' substrate chromogen {50pl/well) was added to each
well and the plate was incubated at room temperature for 20 minutes
Subsequently, 2N sulfuric acid (50u1/well) was added to each well
25 to stop the reaction. BAbsorbance of each well was measured at a
wavelength of 450nm by a THERMC max (Molecular Devices).

Results are shown in Figures 74 to 76.

The results showed that anti-AILIM antibody had the activity
of inhibiting the binding between hAILIM-IgFc and hB7h-IgFc in a

30 dosage-dependent manner.

Accordingly, this Example indicates that an assay system
illustrated by the presentmethod canbe utilized to screenand identi fy
substances capable of binding to AILIM or AILIM ligand (for example,
antibody or synthetic low molecular weight compound).

35

Example 15 Activity of human anti-human AILIM monoclonal antibody
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oo 139<)1 23%1251 o i ence: nucl eoti de nunber 98;6 to 152, V
sequence:<~1SEQ | (i el ity
regi gp; nucl eolinde-RUARE" cA33mbRod4dhal antibody OKT3 (ATCC CRL-8001) was

diluted with phosphate buffer (PBS) to a final concentration of 8Hg/ml.
The soluble human AILIM ligand (hB7h-1gFc) prepared above was

diluted with PBS to a final concentration of 40pg/ml. The antibody
solutions were further diluted with PBS to prepare various
15 concentrations of antibodies (40pg/ml-0.064pg/ml).
<15-2> Coating of microplate with antibody
Each well of 96-well microplates was coated with (1) anti-human
CD3 monoclenal antibody OKT3 (8)g/ml; 25Ul in each well) and hB7h~1gFc
(40ug/ml1-0.064pug/ml; 25pu1 in each well). The plates were incubated
20 at 37°C for 2 hours. Subsequently, the antibody solutions were
discarded, and each well was washed 3 times with PBS. After the wash,
RPMI1640 medium containing 10% FCS was added to each well (100pnl/well),

and the plates were incubated at 37C for 1 hour. Thus respective
wells of the plates were coated.

25 <15-3> Preparation of human T cell suspension
Peripheral blood was collected from normal healthy persons and
the mononuclear cells were fractionated by density-gradient
centrifugation using LymphoPrep (Nycomed). According to the
experimental manual, human T cells were separated from the human
30 mononuclear cells by using a Pan-T cell Isolation Kit (Miltenyi) and
a Magnetic Sorter. T cell count was determined by using a
hemacytometer. Human T cells were suspended in a RPMI1640 medium
containing 10% FCS supplied with human anti-human AILIM monoclonal
antibody JMab136 {20ug/ml) . Human T cell suspension (1x10° cells/ml)

35 prepared was incubated at room temperature for 30 minutes.

Human anti-KLH monoclonal antibody JMAD 23 (20pg/ml) was used
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chai n> DNWROS&§8hce: SEQ ID NO 37 (signal sequence: nucl epti/gmiowsber 33
to 92, V region: nucleotide nunber 93 to 380) 10 Ami no acid sequence: SEQ ID
NO 38 (conprising signal sequence: a 98 acid nunber 1 to 20, variable
region: amno acid nunber 21 to 116) g; sing anal ytical software for gene
sequence, the library V BASE Sequence for human i mrunogl obulin vari able

regi on gemesd négavaver gongd-dly afonikbdassaon et al. (I munol . Today, Vol . 16,
No. 5, pP.1234{52 199%) was searched f or each of the DNA sequences

determ né S %réﬁg%?‘ aggﬁutreshowed that the V-region genes of the respective
heavy chain alm tlieglsrehaannet &selahovearabborednhysAT BNACENN 20

ant i bodi onsi st ed of. the E | 1,.owm <Heavy chain V-regi on gene> clone
Al H5D3 (ﬁ)&@“ﬂ%‘%‘?if '11-"&2‘S Eons/ K&ggw??\/&gﬁiﬁé}? encfgwedlopk amicoaplate
(JMas 13epated 18 ti2andii-ghtmarh &D3_¥atEgbap grhaB7hcligre ,AbhEDG JVakaL36) -
L5 cl one ﬁl%ZgQé%l\/ggo(%Sg% : Aﬁ? cl one A11394(JMab-139): A27 segnents. 30
Exanpl e 12°TRAFBP 8Fy 3 ret?fof ABWENTANEi CRuARSURARM -monocl onal  ant i body
on del aysdlist§peDaypeniansiitanyictfy (dSIH)f ctaer yrolaagi o 18 Vst em @f1 31 nmune
response, the functionj ﬁn? ich. is to elimnate harnful antigens
( pat hogeni c m%‘?%&gaﬁig ghgﬂ(’: igg \B-PHSi/madder i Amershrpibaimasia) was
forei gnbedgedete. gach wakllo¥itige pudites; a¥Teandudan voa ibngadhy ghyigegedgt o
congg! t%!artla r{%ﬂbta%e%ngt §96&“ foeéjs hlomr}ﬂntgbogﬁng%aztggl} After incubation,
the cells were trapped on GF/C filters (Packard) by using a Cell
Harvester. Subsequently, the filters were dried at 40°C for 3 hours
or longer, and thenMicroscinti 0 (20p1/well; Packard) was added thereto.
Radiocactivity of °H incorporated in the cells trapped on the filters
15 was measured by a B-counter (TOP COUNT) to analyze the degree of T
cell proliferation after the culture.
The result is shown in Figures 77.
The result obtained in this test showed that human T cells grew
significantly depending on the concentration of human B7h-IgFc (in
20 the assay using the negative control antibody) . In addition, the
anti-human AILIM monoclonal antibody significantly inhibited the
proliferation of human T cells.

Example 16 Activity of human anti-human AILIM monoclonal antibody
25 to_inhibit the proliferation of monkey T cell associated with the

transduction of AILIM-AILIM ligand-mediated costimulatory signal

The same test was conducted by using monkey T cells instead
of human T cells used in Example 15 described above.
<16~1> Dilution of antibody and others
30 Anti-human CD3 menoclonal antibody SP34 (BD-Pharmingen) was
diluted with phosphate buffer (PBS) toa final concentrationof 1pg/ml.
The human B7h-IgFc prepared above was diluted with PBS to a
final concentration of 40ug/ml. The antibody solution was further
diluted with PBS to prepare various concentrations of the antibody
35  (40pg/ml-0.0064Mg/ml) .
<l6-2> Coating of microplate with antibody
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(purifi ed(BD Pharmingen), anti-human CD8 antibody RPA-T8 (BD- Pharmingen) ,
anti-mouse IgG microbead (Miltenyi) and a Magnetic Sorter. T cell

count was determined by using a hemacytometer. Monkey T cells were

on

suspended in RPMI1640 medium containing human anti-human AILIM
20 monoclonal antibody JMab-136 (20pg/ml) and 10% FCS to prepare monkey

T cell suspension (1x10° cells/ml). The suspension was incubated
at room temperature for 30 minutes.
Human anti-KLH monoclonal antibody JMab-23 (20fg/ml) was used
as a negative control antibody.
25 <16-4> Cell culture
In the same manner as described above, monkey T cell suspension

(100pl/well; 1x10° cells/well) was added to each well of a microplate
coated with anti-human CD3 antibody and hB7h~IgFc, and the plate was

incubated at 37°C for 3 days in a CO; incubator.
30 <16-5> Determination of activity of T cell proliferation
Methyl [*H]thymidine (0.5uCi/well; Amersham-Pharmacia) was
added to each well of the plates after the cultivation, and the plates
were incubated at 37°C for 6 hours in a CO. incubator. After the
incubation, the cells were trapped on GF/C filters (Packard) by using
35 a Cell Harvester. Subsequently, the filters were dried at 40°C for

3 hours or longer, and then Microscinti 0 (20ul/well; Packard) was



35 protein derivative; PPD, 0.1m of the derivative of 0.05¢g/0.1m §2.5TU)
for general diagnostic use), which is tuberculin protein 29 OCT 20049 0GDI00;
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then theaddbilecheirstitegat Reeiohbtitiky Wit FHN ithe rhaRge «af i‘h‘t%m%ﬁé‘eé‘eli.@e
subject is false positive; and if it s 10mmor |onger then the sSubject is
deci ded PpHEPPRYeOnDERSyEdLEREEr HresadswEsdt bY ai Bhcewhted afTORMEOUNT) to
i ncl ude, andyber thxadphgeeel@fes- Malle bYBE 1 HURARSORSIditwt W Hd Sieid v

i nduced by a énall angunt of Erotein or the_like, contact allergy to drugs
such as picryl To%I BEPHECorSpFRAYDL 6%i RS94BEN78s Japanese | acquer, or

al | ergy associ PhedzabbitgoBtsi Aeiorh| oRid Cedss MbAGEE ORIy 36 JEl| as
t he above-nentiqggg.alle y.to tigen frominfectious 15fpat od@n such as

t uber cul PA¥YI F&9 Jc‘éﬁ%{jg iR NpEk? |FRCentA i B @ fabeman B Hhthgkc
test, théinnbhbiaosyyelifted e anigatAldd Mo@fﬁﬂdlo%ﬂ%od%’l.ayeﬂit%ﬁition
hypersengjtivity delaéﬁg ﬁilerqy mgf eval uated by utilizing the ’
above- ment T cHEY tlﬁﬁ%arrb FrhtReio ]ZI":fﬂf'l 8Bt iResY Yiutbhirantey asbibitedstheach
of cynonpkglsfapakéysn (oakey odylwei.ght: 6.0-8.5kg, Environnental

Bi olggi cal Life Science Research Center Inc.; 3 individuals in each group)

, whith had been sensitized withBCG (Bacille de Calnette et Guerin), which

is an at feduatedali appidehedilimyof 25 bovine-type tubercle bacillus, was

anest heti zed wi,{ h ket am ne_. hydrochl oride.  (10ng/ kg, intramuscul ar injectjon)
, and then anv%%%ehu%FntﬁBn?g ?nggnﬁ?éﬁb?q&ﬁﬁggéd B W SRS ht FaRAR e%tsly
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ant i LhunHAMA| (Humamoaoti emabse antigenicity) inahost, which has been a serious

therapeutic problem (side effect} in antibody pharmaceutical
preparations comprising non-human mammal-derived antibody such as
mouse—-derived antibody. The antibody of the invention is thusof great
value as an antibody pharmaceutical.

20 Thus, the human monoclonal antibody of the invention against
AILIM (particularly human AILIM) and pharmaceutical compositions
comprising the human monoclonal antibody do not induce host
immunorejection caused by HAMA at all; and thus can be used as
pharmaceutical preparations capable of contrelling a var.iety of

25 biological reactions (e.qg., proliferation of cells expressing AILIM,
cytokine produection by AILIM-expressing cells, immune cytolysis or
cell death (apoptosis) of cells expressing AILIM, and activity of
inducing antibody-dependent damage of cells expressing AILIM)
associated with the transduction of AILIM-mediated costimulatory

30 signal (secondary signal) to cells expressing AILIM; and/or can be
used to treat or prevent various diseases associated with the
transduction of the AILIM-mediated signal, controlling and inhibiting
the onset and/or progress of the diseases.

Specifically, by providing pharmaceutical preparations

33 containing the human anti-AILIM monoclonal antibody of the invention

or a portion thereof as an active ingredient, it is possible to inhibit



anti body (JMab-136; O .2ng; 10g at each injection site) and tubercubiqrb
(4g/ 1m o&vcﬂgy{%kﬁl ogical saline); (2) 1:1 m xed solution of human anti Er”ﬂlyin
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m xed solution of a comercially avail a% e steroidal anti-inflammtory
agent, Prednisolone (0.2ng; 10g_at each injection site) and tuberculin
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as V\fgl %Seli Sp%‘mli%%ration, cytokine preoduction, etc.); and diseases that
are potentially caused by abnormality in gut immunity (specifically,
inflammatory bowel disease (particularly, Crohn‘s disease and
ulcerative colitis); and alimentary allergy, etc.
The pharmaceutical compositions in accordance with the present
20 invention make it possible to treat or prevent some inflammations
for which various steroidal drugs are used as anti-inflammatory drugs,
for example, inflammation associated with various arthritides
{(rheumatoid arthritis, osteoarthritis, etc.) , pneumonia, hepatitis
{including viral hepatitis), inflammation asscciated with infectious
25 diseases, inflammatory bowel disease, enteritis, nephritis
{glomerular nephritis, inflammation associated with kidney fibrosis,
gastritis, wvasculitis, pancreatitis, peritonitis, bronchitis,
myocarditis, encephalitis, inflammation assoclated with
ischemia-reperfusion injury (myocaridial ischemia~reperfusion
30 injury, etc.), inflammation associated with immunorejection after
transplantation of tissues or organs, scald, various skin
inflammations (psoriasis, allergic contact dermatitis, lichen planus
as & chronic inflammatory skin disease), inflammation associated with
multiple organ failure, inflammation after operation of PTCA or PTCR,
35 and inflammation associated with atherosclerosis, autoimmune
thyroiditis, etec.




30 fromchronic GVHD patient (5 cases). Results were as foll ows: CT. 2000
AILIN¢pog¥§“N§Skiaction was found in 15 of 29 sanples of skin tisgﬁé% iW 1
of 3 sanpV8d'878Lt ormach tissue; and in 1 of | sanple of JHGHPPEEHe; which
were all obtained from acute GVHD patients. AlLIMpositive reaction was
found in 1 of 3 35 sanples of skin tissyg, in 2 of 2 sanples of col on
tissue; which were all obtained fromchronic GVHD patients. Further,

Al LI M positive 29 OCT 2004 WD 01/87981 PCTJP0O1/ 04035 129 reaction was
found in 10 of In3addikplen,iwiwhi chspeghi tbcahe bpophooyteionediiikasiviehad
been obs 2! e ¢l LyLt f. hu .- hunan Al LI M nmonocl onal
antibodyggge?%?transdEgé§@§§%F%%ﬁ§%%%§gk?g%gﬁgékeﬁﬂﬁggbtfaEEPEg?ﬁ@tlon of
exper i meRtSEvREIT edgens Beadpser Tbhds2 tmnonsheathed ravau t itdad domBdsitions
anti-hu . l-.ant.l i €S . resent invention are capable
of enhaﬁ?nﬂ%ﬁ%é%?%?ﬂlg}gﬁh%ngo %%ﬁertr:aﬁg%eégﬁf’g W rljceolliltsr‘a(531 Mg R HE T .
cel | ¥ espéisekneprdimrivealsupprsaant lusegt 6 iheibiandduchingAo®éjection in

Al LI M i i j t | 1. lbnthis test,_ it

Anal yzed SRneRLARELE TN ALXS) SR ey | IRefastng e Setaeh by the ey of
enhanci ngreel Eopishibétathengoafomegyecticael | by the sane net hod as

d i bed i 7.1.513: 1> DLl yti ti.b . 15 i:h CD3
monocl onal - ants ooy oEpaa (HRS e nbEo S e lRob PR st hY R optha kAT e
(PBS) tocarpbhglofbivdangate &TLdM ¢g/ALIM Thgaabdower jirteparert Himmehe scope

ti bl i.hod iluted with PBS to, a fjnal

conont 5t ot or 00 T dRlbRy e MO T S b Fantrel dhRi kSRt n
PBS to pt&pRFEUALPD RS sl atard erithtathensn téraritidoteewe 4RI LTM AnA6HTY, TTH)
<13-2> i ) te .\ i . 96-well mcropl ate
was coatcggb\l?viﬂtg hgglﬁtmll %8%% 5 ?l%@ﬁ% onaingfﬁ(?]ihb%%hggg%?ﬁg\gf/erﬁr}&nz 1% eaih
wel |) an@chhevhngarrsaninchands sdieatiorond oherak centiibedyaghivilsl B6ynthetic

409/ m - " : : ik ted at 37C
For 12 hobre Tegt cotpodny Amantanibey), nay iy BAGE U8, 8ctoteg €6 el

for 2 hours. Subsequent . y so ns were discar
vel 115 wa$hfasheyesnentdongd: vapBSusAfdigreastrs wash, RPM 1640 nedi um

Sequence Listing Free Text
SEQ ID NO: 1

Other Information: Description of Artificial Sequence:

20 Artificially synthesized primer sequence, NotI-T.
SEQ ID NO: 2
Other Information: Description of Artificial Sequence:
Artificially synthesized linker sequence, 20adp
SEQ ID NO: 3 |
25 Other Information: Description of Artificial Sequence:
Artificially synthesized linker sequence, 24adp.
SEQ ID NO: 4
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HIGLC.
30 SEQ ID NO: §
Other Information: Description of Artificial Seguence:
Artificially synthesized primer sequence, NHCc2.
SEQ ID NO: 6 |
Other Information: Description of Artificial Sequence:
35 Artificially synthesized primer sequence, ExcellE.
SEQ ID NO: 7 ,




contai ning 10% FCS was added to each well (100l/well) , and the plagesy mere

i ncubat edyﬁg ﬁ%mgor 1 hour. Thus respective wells of the plates 30 were
coated wi tho? hti bodi es nenti oned above. Control experi ReHIRUREBE carri ed

out in.the sanme nmanner using plates coated with human anti - KLH nonocl onal
anti body (JMab23; see the previous Exanplies) as control antibodies instead
of the human anti-human Al LI M nonocl onal anti bodies. 35 The m cropl at es
coated with th nti bodies were used . in the followng assays., 2 9 0CT
2004 WO 01/ 87%%€T&ﬂ£ﬁ’ﬁ%§5‘ 13@SSPEIPLipnepafat PERLEL ChRhkejequentd :
suspensi aacPefigherial $fvede yasedopt eaé £ds &dgem €y Nogp] gus monkeys and
-mononucl e%ég(eﬁ I%O]_w%e fractionated by density gradient centrifugation

usi ng Nyc JOT7TA (Nyconed). According to the experinmental 5 manual,

monkey T cells ongvee: seapdcaned: forom tDws Gt %thS;fﬁDﬁ%QYfngQQnUg%%%r&%J I's

by usicng anti -hu.n%&cm a{hﬁi body ;M T477 BD- Phar mi ngen), anti-hunan '

ant i bgdy ‘Eﬁﬁﬁﬁéﬁ( Y Pt Fﬁﬁbﬁ%/‘? PLHEFL nptdeehefs MERbead (MItenyi) and a
Magnetic SoQtEF .NGJ: cell  count was determ ned using a hemacytoneter. Monkey

T cells were 1 uspend in RPM 1640 nedi um contai ni ng 10% FCS. Thus nonkey
T cell suspen%%%l&f&%%?l?% )AQﬁis‘:rd'rpéﬁ'&PedP%<1§¥%iféﬁPPlcu$?W%m€qa

Cul ture ustufindialip) adynthas etdetM bhineti s&pm@ic£P31 36y | body and anti-human
Al LI M anté@&dﬁ) %S:,&rq an T cell suspension was added to each well of a

m cropl ate *coat h the anti body nmenti oned above and the pl ate was
incuBdted at IMBefror Thidaysmiiom: CO:dddphdosr . off t artifecedlt useqasce

conpl et ed ctive mcroplates were used in the |l ow ng assays: 20
o8 5s DABHETREALLP (SLARLPLSE, PR iRar SeRuetet R A9 Mot
[ 3H] t hym SE@ellf WGt Y wel | ; Arer sham Pharnmaci a) was added to each wel |l of

the plates aft |ncubatd nd. th | at.es . were ncubated.at 37C for 6
hours in a mz(?lftr#ceu aﬁ%&#oﬁﬁ%noq}'ncﬁ%éésﬁr&ﬁ% Ofle R&| | r&é%écf?gipp TIT & C
filters (Fatkbia)ably usymghasifeéfl primer sequence, AILIMHCL.

15 SEQ ID NO: 12
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HCcl.
SEQ ID NO: 13
Other Information: Description of Artificial Sequence:
20 Artificially synthesized primer sequence, HCc7.
SEQ ID NO: 14
Other Information: Description of Artificial Sequence:
Artificially synthesized primer seguence, HCcS8.
SEQ ID NO: 15
25 Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HCc3.
SEQ ID NO: 16
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HCc4.
30 SEQ ID NO: 17
Other Information: Description of Artificial Seguence:
Artificially synthesized primer sequence, HCcé.
SEQ ID NO: 18
Other Information: Description of Artificial Sequence:
35 Artificially synthesized primer sequence, HIGHC.
SEQ ID NO: 19



25 Harvester. Subsequently, the filters were dried at 40C for 3 holud §C7 &t
| onger, and then Mcros cinti O (20pl/well ; Packard) was added thereto.
Radi oact i WiGW/839813H j ncorporated in the cells trapped on tP@/ARIINENS was
measured by a 13--counter (TOP COUNT) to analyze the degree of T cell
proliferation after the culture. 30 The,tgsult is shown in Figures 73. The
result of this assay showed that siman cells were significantly
proliferated dependin% on the concentration of the cells when mcroplates
were coated wi Prhant i LnisamaaionM nBasctopaloant cbodyrt{ Buohal nofeghonak -

ant i body ; n | i t oget her . 3 ifh anti-human CD3
ant | body?‘g'yfﬁg? Faalty %ﬁfé‘gﬂ%&g%%ﬁ g‘%aetr %%éf%ﬁfmf g'hq\cnig-‘hurran AI'LIM 29 OCT

2004 WOSB®/ 82980:PED/ JPO1/ 04035 131 nonocl onal anti bodi es of the present

i nvention can pj to < ALLI ave the actjvjty.to reqgulate the
function of 'rmﬁjﬁggrAl Em%@é&%m é %gggfggﬁlgﬂrreﬁ o#rjﬁ'é%lﬁﬁhai or SEIRTEYing
and quanfrtyifagiasd lyulsyindivess zeal giligeof seiguiimge t ;HOdSI M or AILIM Iigand A
met hod otSEgL&§ANbEné)ine-l i nked I nmuno sol vent assay) was established to
identify or quantify a substance capable of binding to AILIM(ICOS) or

AlLIM | igand (B%heB7RPREGIBELLPEOS) DeSheiptioni pbf ohrtheiokshodsegsenitbed
bel ow i nadet @i |- n exanpl e J sed on estinating, by ELISA the
degree OP ?n%?%%tgli(%% sgﬂl‘c?:thhe nl}lérﬁlﬂn%“g%t %éaecwesnocleublpeow n AlLIM

(hAI LI M BBRcYXDaN@:sdRubl e human AILIMIigand (hB7h-1gFc) caused by the
subsi@nce. <l4pdgepanphe fhg+f gLl ow | e pysed- .15 (1) ]
St r ept avi di n- HRP Soz?he?nmafggééhﬁ%?gﬁ§§n9§§§iggés,HrfﬁE}?l?£(:§EQ§ﬁ?ﬁﬁe
human Al BFRRELganRd 1¢f seindhesices piistere srdussiceex tAHIMIAl ar regi on of
human B7Bgandpt Re.conrstant region of human 1gGd) ; 20 The protein was
prepared by the nethod described bel ow in <14-2> (3) Biotin-I|abeled

sol ubl e Al LI M Pgher Thafarmprirgrc Rescpippaced b fArthéicpali fSedquende:

antigen aArtificially synthesized primer sequence, AILIMLC2.
15 SEQ ID NO: 24
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, LCcl.
SEQ ID NO: 25
Other Information: Description of Artificial Sequence:
20 Artificially synthesized primer seguence, LCec2.
SEQ ID NO: 26
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HIK.
SEQ ID NO: 39
25 Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence
SEQ ID NO: 40
Other Information: Description of Artificial Sequence:

Artificially synthesized primer sequence
30




obt ai ned according to the sane nmethod as described in earlier appg'(bggiZ@ns
(JP-A 11-29599 (Exanple 16 (2)) and W98/ 38216 (Example 25 16 (2) ?

of the present inventors, Tezuka; (4) Human anti-human Al LI M nonocl onal

anti body (JMab-136; described above); g/g) Human anti - KLH nonocl onal

anti body (negative control antibody; 148ab-23; descri bed above); 30 (6)
Phosphate buffer (PBS (-) ; N kken Seibutsu) (7) PRM 1640 nmedi um (Ni kken
Sei butsu); (8) Fetal calf serum (FCS; JRH -Bioscience) ; (9) 30% Bovi ne
serum al bum n (BSA; Sigma) ; (10) Tween20 (BioRad) ; 35 (11) TMB+
substrate chronogen (Dako) <14-2> Preparation of soluble human AILIMIigand
(fusion protein 2 9 OCT 2004 WO 01/87981 PCT/ JPOLl/ 04035 132 (hB7h-1gFc) of
the extracellular region of human B7h and the constant region of human
g3 ) Total RNA was pr epar ed from hmmgri pher al bI ood-deri ved

rmnonucl ear I1's i Bﬂﬁi {i{, EEnEix.ﬁQPJaﬁ 5
ng“’aE&%%‘ $ w%a?ﬁ‘s%' %%t foyt F&R8 i%%&in% i &
(4 BCO Subsequent I y, 5' primer

(5 - GAGGTCT cdzcpobaexycehatrorooaile B2 9igrQf] Shrcantdpodyvremprisehol

restricelthesi oneanfl Bherfoklowthy (HHOARAGAAGAGCCAGGEGEGATCCCACGTGECCECG 3 '
SEQ I D NO 40) havify) Bantdininee siciid Sequenicec camprigingr ehgeshine £as were

desi gnegeiadnéa g% ishino he1an®h i fneadd¥ 1ancadcagain D%A*@dtgwebl Hbarad £9i on
of hunmg I LI M I |gand (hB7h) by PCR. by using the c as a terrpl ate and

t he rlmer air, was ondu re are havi n
BarTHIIo at reg ectlv f&&? rﬁeﬁﬂ%ﬁ: P iR, g@""ias £5én
ext r acePPELELC mugm&ﬂﬂn°§7ﬂgoﬁ% NQss IBt g"lﬁéﬂ‘ (P 98t Bofe mino
di gest edChit ne wes rare pigdeted vy mubstidndedy oxgipovwbigh| one or more
el ect r opindnesasidoreéesbfives are Hmebrind ewp@dfedy wndabout 720- bp cDNA
fragment, thaf(byaa lighitcthdin variable region of the antibody comprises
either one of the following (i) or (ii):
(1) an amino acid sequence comprising the amino acid
sequence from amino acid 23 through 116 according to SEQ ID NO: 30:;
or
(ii) an amino acid sequence comprising amino acids from
position 23 through 116 of SEQ ID NO: 30 in which one or more amino
acid residues are deleted or substituted, or to which one or more
amino acid residues are inserted or added,
provided that, when the heavy chain variable region is the above
{ii) of (a) or the light chain variable region is the above (ii) of
(b), said antibody comprises any one of the characteristics of the
following (c) through (e):
(c) an activity to prevent mixed lymphocyte reaction;
(d) an activity to induce signal transduction to induce
interferon-y; or
(e) an activity to induce cytotoxicity to AILIM-expressing
calle.
2, A human monoclonal antibody or a portion thereof which
binds to AILIM and comprises the following characteristics (a) and
{(b):
(a) a heavy chain polypeptide of the antibody comprises either
one of the following (i) or (ii):
(1) an amino acid sequence from amino acid 20 through 470
according to SEQ ID NO: 28; or
{(1i.) an amino acid sequence comprising amino acids from
position 20 through 470 of SBEQ ID NO: 28 in which one or more amino
acid residues are deleted or substituted, or to which one or more
amino acid residues are inserted or added; and
(b) alight chain polypeptide of the antibody comprises either
one of the following (1) or (ii):




20 to encode the extracellular region of interest. The isolated cD¥A OCT 200
fragnment was subcloned into plasmd pBluescript Il SK (+) (Stratagene)
pre-digested with Xhol and BanHl . It was verified that the cDNA fragnent
contai ned the portion encoding the extracellular region of hunman B7h by
sequenci ng anal ysi s using an aut omat edl4®l uoronetric DNA 25 sequencer
(Appl i ed Bi osystens). On the other hand, DNA encoding Fc of human 1gGl as a
fusion partner was prepared as a BanHi - Xbal DNA fragnent (about 1.3kb) by
digesting a plasmd (see, Cell, Vol.61, p.1303-1313, 1990; prepared by Dr.
Seed et al. , at thélMacaBhneacis segeents Haopi amijo wictid Barthirod@hazizé Xbal .
Thi s frageerdiogntai 8B ERONG: edkoddng t he hinge regions of human | gGlL,

Cy12, and Cy13. The i@:lP'arBaﬂih:lhofé@ baﬁpwsiﬁétauﬂqﬁ ik ££ghon of
human Bglgah1BEhY3, ﬁaa@' sfse ﬁ@g%na w&g& ogxﬁgge §li ng
Fc(abbrg |%; gsiﬁ F Fg; 8 Hga e d ove, were
subclone ues éggé OpfeQ HlT&Eéed
with Xh8f d R@&l if 'JP01/O4035 133 Subsequently,
the plasni d WREOUL] E@tt@&tw"ﬂ'#ﬁfxﬁbﬁ" m@hﬂiﬂﬁalﬁﬁééar@gﬂ-msmmme about
1. 8-kb ddddaphi tw) fQ;sltdm bighbechatm vadiabdet ragébhuisrthegboweof 1hyineh B7h
and hungb)l,gEaidByntibody TompdNAds gageonshds thesichindadivhelrisdiest o¥etha

i nsert egollNoWif§ Qéprﬁﬁﬁb@gh5(y ctor pMEL18S ( Medi cal | munol ogy, Vol . 20,

No. 1, p.27-32¢{c}98R a Egg§ﬁig§perinental

e LoD M it SRSty oo

CRL- 1651} FH PBaYt PHe 10 sub confluent i n DVEM wedlun1conta|n|ng 10% -
fetal calf seffh BRdachhpLEY | $9 indige qutatordiokty Kot AILEY-sxpressing
phB7h- |1 gPd16y el ectroporation to yield transformed cells. The transforned
cells were al Bowed A uengy emsioBlonkadFanhybodyl brira pHrtion thezebf Whiste
ASF104 brdidsntdoxIliM aid TomprisBsh the Feo YBew Iduﬂchﬁéﬂ%lt%sa(ﬂ odfd N G
Sepharoggy)affinity colum (Anmersham Pharnacia) as foll
(a} a heavy chain variable region of the antibody comprises
either one of the following (i) or (1ii):
(i) an amino acid sequence comprising the amino acid
sequence from amino acid 20 through 116 according to SEQ ID NO: 32;
or

(ii) an amino acid sequence comprising amino acids from
position 20 through 116 of SEQ ID NO: 32 in which one or more amino
acid residues are deleted or subgstituted, or to which one or more
amino acid residues are inserted or added; and

(b} a light chain variable region of the antibody comprises
either one of the following (i) or (ii):

(i) an amino acid seguence comprising the amino acid
sequence from amino acid 21 through 116 according to SEQ ID NO: 34;
or

(ii) an amino acid sequence comprising amino acids from
position 21 through 116 of SEQ ID NO: 34 in which one or more amino
acid residues are deleted or substituted, oxr to which one or more
amino acid residues are inserted or added,

provided that, when the heavy chain variable reqgion is the abovea
(11) of (a) or the light chain variable region is the above (1ii) of
(b), said antibody comprises any one of the characteristics of the
following (c¢) through (e):

(c) an activity to prevent mixed lymphocyte reaction;

(d) an activity to induce signal transduction to induce
interferon-y; or

(e) an activity to induce cytotoxicity to AILIM-expressing
cells.

4, A human monoclonal antibody or a portion thereof which
binds to AILIM and comprises the following characteristics (a) and



The above-nentioned culture supernatant was centrifuged to obtain 9
centrifugal supernatant. The resulting supernatant was | oaded ontz) ;QCT 2004
Protein G Sepharose affinity columm pre-equilibrated with a 20 bi ndi ng
buffer. Subsequently, the colum was washed with the binding buffer, and
then el ution was perforned with an el U#fon buffer. The eluted sol ution was
recovered and then dial yzed agai nst phosphate buffer. The outer dialyzing
buf f er vvas changed twice or nore. Thus purified hB7h-1gFc was obtained. 25
<14-3> Dj ut i on of antibody and sol ubl e human Al LIM (hAI LI MI1gFc) and
reacti oh®¥Rereof Orj gi nal solutions (20g/m ) of anti-human Al LI M nonocl onal
anti body (JMab2136)heawy hadin polypeptidmobdienahtibodp abppridbeeithens a
negat i veneoofr theafibtlbowinget) ddt utxidd:@in a series 30 of 11 |evels, and each

sanpl e (2001) was Cpﬂphﬂeﬁnﬁiﬁia@i&% Ace ¥ibi &P.\%’oamlgp% tiddugRdaHm

contain s cent rations

pr epar egag%%gﬁg% 1_‘{6}1\(1]_ gg I [tube; :{Ei concentration 1g/ n1 )
was added eac{n Bar ﬁ? WT‘H"' D¢ AN, AEHES £

The resBPE ﬁ Qo "tﬂi‘s 478, ef ﬁ&%&%ﬂ s &heqOTr BORS AN at ure
for 30 aﬁiﬁute§idtzescyeztm1@w i mmwgtpapoqerouosshieu e - ol nasay f or
t he actéaming atcidnresiduesd/ ammdoiserciedmir added: oandnhi bit the bi nding

bet ween hAI LI (%) gRc1hghit iRkl g&ryﬂs@gt&degsﬁ thSaReiieday Conprilswe! d11af de.:a

96- wel Ioﬁécgsgp{;ggefoiﬁgui {1y 8Ongliel 1)) . The plate was seal ed an hen

I ncubated 5 at 37 I d the
vveI | s g& %g.glhg ? éé{g@" gg @'8%}5 §§é§§r@%lﬁ1% %F @%%RISBRJE‘@E
.5% B %? WE' ¢§ % ch well to bl ock the unr eact ed S|tes
The plate vas seal Paratd Eeqgpenps, CaPTiRing amino agide HXa®h, the
sol ut i oRCFAS ?en%’ve\‘dhr%a!l 2AENOE HEBQIN N02034eckle Wikkse ®1® DnBere; aniness
(12011l 9¢i$uﬁeem|g¢e aelptadire substlitweefl) preparewbich orid-& mgxe added
to the amihe. adhé pésiduescarsdaisartadl armnaddatied at 37C for 1 hour.
Sol ution was peseidsd theeywiihthe Heavi ehal ar18h e ¥y ioh B3 khdbibovd N
RPM 16401 1pd%£Ma) or the light chain variable region is the above (ii) of
(p), said antibody comprises any one of the characteristics of the
following (c) through (e):
(c) an activity to prevent mixed lymphocyte reaction;
(4) an activity to induce signal transduction to induce
interferon-y; or.

(e} an activity to induce cytotoxicity to AILIM-expressing

cells.

5. A human monoclonal antibody or a portion thereof which
binds to AILIM and comprises the fopllowing characteristics (a) and
(b):

(a) a heavy chain variable region of the antibody comprises
either one of the following (1) or (ii):

(1) an amino acia sequence comprising the amino acid
sequence from amino acid 20 through 116 according to SEQ ID NO: 35;
or

(11) an amino acid sequences comprising amino acids from
position 20 through 116 of SEQ ID NO: 35 in which one or more amino
acid residues are deleted or substituted, or to which one or more
amino acid residues are inserted or added; and

(b) a light chain variable region of the antibody comprisas
either one of the following (i) or (ii):

(1) an amino acid sequence comprising the amino acid
sequence from amino acid 21 through 116 according to SEQ ID NO: 38;
or

(11) an amino acid sequence comprising amino acids from
position 21 through 116 of SEQ ID NO: 38 in which one or more amino
acid residues are deleted or substituted, or to which one or more
aminc aclid residues are inserted or added,



containing 10% FCS (120l ) pre-heated at 37C. Subsequently, PBS 15 contai ni ng
3. 7% formalin (1001 /well) was added to each well, and the plate WasqCT 200
i ncubated on ice for 5 mnutes. Solution was renoved fromeach well, and
the wells were washed 3 tinmes with 0.1% Tween20 (1201). Subsequently,
Streptavidin-HRP (501 /wel ) was added 8 each wel|l. The plate was seal ed
and i ncubated at roomtenperature 20 for 30 m nutes. Solution was renoved
fromeach well, and the plate was washed 3 tinmes with PBS containing 0.1%
Tween20 (120[11:& : Sgb%le ue I%, TNVB} substrate chronogen (50Z/ well) was
added tg igach tRed e teWhies the hravy chaak yarinblecre gkomas fhe absve 20
i nut es bSEqlRNt 9% thenldght ehalnrar kel wegipnwas thislebove ¢ath ofl | 25
to stop (He sBdd: RBEIDAGY rempIiceas anychnechf thes dwanutediaties PAVEA&ENJL
of 450ndodylowifigEREY thxoahhl ¢eyt ar Devices). Results are shown in Figures
74 to 76. The(e9seht acsboVed tHbr&Rdnt Mixddd qﬁg?%%gagehggi tivity of
inhibiting th i geli [ n - cin_a, 30

dosage- q_@;]&l%g(}%gz %nﬁatwﬁf%%‘“% t%@%gr M g?‘@ﬁt 58 {REEcen assay
system 7l usiripe ’b? hg resent _nethod can be utilized to screen and
identify _sub$fanBBs?® Eia‘é FE B Ipduse FHotaricityr ta ALKIM- gxpress ing
exanpl e®®2affti body or synthetic | ow nol ecul ar wei ght conpound). 35 WO
01/87981 135 89 OCTAZ9guan RENotROHEN4ARTiboAY ndir ki portd olr ehiekebat RIcRf

human Tbdeds #esATLIM ashd\iddmprigest wasgluriéﬁhgf)fchﬁﬂdd%é&'s't%s (a) ana
| i gand- g®di;at ed costinulatory signal It was anal yzed whet her or no% ?rﬁe

anti - human Al : ' | f et nt_i nvent.ion h
regul at '?Bg gg"[(_ t?;b?;ggﬁ waﬁ%éﬁ@&gf?%r?fowesigéﬁgﬁohg(ﬁc’ﬁp@&w ?ﬁ_{'ﬁﬁ on "
the surface of hunma Celp jbﬂsﬁﬁ?ﬁo he neasurenent of inhibitory effect
of the human anti-ﬂ’am ApLRg, EPENANCS ATPRANLNM agdfl| 20 throughATon
i nduced3CFHTBIREAEP] ﬁthBPra%OW 31 19%ith AILIMIigand (B7h/ BTRP1/ GL50/ LI COS)
. <15-1> Dilution 6¥Lhan pydpo1acidisequence OBBPILIINY Guelncaati B8 dfrddkT3
(ATCC Cresgbdon d@sthrough 470 of SEQ ID NO: 36 in which one or more amino
acid residues are deleted or substituted, or to which one or more
amino acid residues are inserted or added; and
(b) a light chain polypeptida of the antibody comprises either
one of the following (1) or (ii):
(i) an amino acid sequence from amino acid 21 through 236
according to SEQ ID NO: 38; or
{ii) an amino acid seguence comprising amino acids from
position 21 through 236 of SEQ ID NO: 38 in which one or more amino
acid residues are deleted or substituted, or to which one or more
amino acid residues are inserted or added,
provided that, when the heavy chain variable region is the above
(11) of (a) or the light chain variable region is the above (1i) of
(b), said antibody comprises any one of the characteristics of the
following (c) through (e): :
(c) an activity to prevent mixed lymphocyte reaction;
(d) an activity to induce signal transduction to induce
interferon-y; or

11 (e) an activity to induce cytotoxicity to AlILIM-expressing
cells.

7. A DNA or a portion thereof encoding a polypeptide selectsd
from the group consisting of (a) through (f£) below:

(a) apolypeptide comprising the amino acid sequence from amino
acid 20 through 117 according to SEQ ID NO: 28,

{b} apolypeptide comprising the amino acid sequence £rom amino
acld 23 through 116 according to SEQ ID NO: 30,

(c) apolypeptide comprising the amino acid sequence from amino
acid 20 through 116 according to SEQ ID NO: 32,

(d) apolypeptide comprising the amino acid sequence £rom amino
acid 21 through 116 according to SEQ ID NO: 34,



diluted with phosphate buffer (PBS) to a final concentration of 8g/2rg1 Eu@@e
sol ubl e human AlLIM Iligand (hB7h-1gFc) prepared above was diluted w t[L

to a final concentration of 40g/m . The antibody solutions were further
diluted with PBS to prepare various 15 concentrations of antibodies

(40g/ m -0.064gg/ M ). <15-2> Coating ofl4¥icroplate with anti body Each well

of 96-well mcroplates was coated with (1) anti-human CD3 nonocl onal

anti body OKT3 (8g/m; 25| in each well) and hB7h-1gFc (40g/ mi-0.064g/n ;

251 in each vveII . The pl ates were incubated 20 at 37C for 2 hours.
Subsequent | Fﬁe %RPP—HBE?%G‘PWé—%QethQiM dedd seqhensent o Amins
washed #ad %@@ WwhirieupBS114f ascorfitngath, SERPID MNOL0 Iecdiaw@ cont ai ni ng 10%

FCS was added (0 empblypkpt{de@ompriilsling tmmmaehats%&u%&% 7Rt Rd at

37C for akdfdoen. tﬁ&u&gheimschbwrdi\ﬁb'ﬁooéﬂ Were Coat ed. 25 <15-3>
Preparation of, hU”gﬂDEAcé‘i-a %}Pt fd're?;%s WS £a 587 g jrom
density- gradlﬁ é Pg Bﬁ ?Ré} Accordl ng to
the experimenfal g'pep ﬁ%ﬁ@l’é‘é-ls ﬁﬁﬁ-é@mmtﬂ'dmmm 80

nononuc[8&dsc &P §h59u9§| Qjoaamﬂr‘ii%@ltm%ﬂﬂam MNO:Ki28,(MItenyi) and a
Magneti c Sort &p) Bpeﬂ-Ypeptmﬁa\mmpd'd.Bd.nQMmMmmabmds% e B M BhEN o
Hurman T acdldss 28ethreugheprdedacso tal ning 10% FCS

suppl i ed W t h(gynegpalibaptiias cﬁl‘nb!c no QB&&%&% %%glhéléﬂé

. Human | bgs 0 1
room ter?-]:%g(rzlgt 20 ‘ﬁ?ﬂ@ﬁ%gé Erijb &‘Qgr (,ZI ‘onal antl body JMAb 23

209/ ecmva §9§ d 56g5enge Sromaninp i
gon?r ol %%Fb@i oygh, ‘F"'BE‘PHH et rﬁﬁ@net%di% ?dnner as descri bed e
above, human eld

Pel¥p eaﬁi@h compyd singlthe animsactd issiuenky fwsn antttes! t 0
each welcids aﬁrritbrgpght £70 5acoardtng td SEQ i EDWNGen 3603 agdt i body and

hB7h- 1 gFc, an{if)he pbiypephsde cbmpbakeﬂgaﬁne?&ﬁﬂ@acﬁdd%ﬁ&eh&eéfﬂ?uuno
i ncubat acids1315¢hio0gh M2 B6t 6o fdidy Otd fSE@ TP NACHgYI ty of T cel

9. A DNA or a portion thereof selected from the group
consisting of (a) through (f) below:

(a) a DNA comprising the nucleotide seqguence from nucleotides
126 through 419 according to SEQ ID NO: 27,

(b) aDNA comprising the nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NO: 29,

(c) aDNA comprising the nucleotide sequence from nucleotides
151 through 441 according to SEQ ID NO: 31,

(d) a DNA comprising the nucleotide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33,

(e) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35, and

(f) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.

10. ADNA or a portion thereof selected froma group consisting
of (a) through (£f) below:

(a) a DNA comprising the nucleotide sequence from nucleotides
69 through 1481 according to SEQ ID NO: 27,

(b) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29,

(c) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 defined in SEQ ID NO: 31,

. (@) aDNA compriging the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33,

(e) aDNA comprising the nucleotide sequence from nucleotides
96 through 1508 according to SEQ ID NO: 35, and

(£) a DNA compxising the nucleotide sequence from nucleotides
33 through 743 according to SEQ ID NO: 37.-

11, A vector comprising the DNA of any one of claims 7 through




Met hyl (3Hl thym dine (0.5C /well; Amersham Pharnmacia) was added to each
wel |- of the plates after cultivation, and the plates 10 were i ncubdtléd 280
37C for 6 hours in a CO2 incubator. After i ncubation, the cells were trapped
on G-/ C filters (Packard) by using a Cell Harvester. Subsequently, the
filters were dried at 400C for 3 hourd48or |onger, and then Mcroscinti O
(201 /wel | ; Packard) was added thereto. Radioactivity of 3H incorporated in
the cells trapped on the filters 15 was neasured by a (3-counter (TOP COUNT)
to anamze the degree of T cell proliferation after the culture. The result
i s showd%-n Figures 77. The result obtained in this test showed that human T
cells grew si@nifiTthatiecttgpefidilaimd 1t hempohsing reaDNAnaatodddre tB7any gFc
(in ZOthe:hQSSa;uuwiLng (8% tRogehglve({spntrol antibody). In addition, the

anti-human Al khM ropRg! eomp rﬁlﬁ%ﬁ)ﬁ é«h&ﬂétﬁﬂ‘%b&ubﬂ?étffd?:pnﬁgfeoﬁides
gces 8

prolifenrak u fy o human ant1 -
l%ts %BIB gﬂ HE ébﬁtﬁ?he roI i feratipn of nkei/dT cel l

|
Associ at 23%@” uh 33%‘{%?% wmaﬂaerrﬁmnapea o

cost i mulRatotPTerg aﬂ"lTﬁﬁcgﬁﬂ%nieE? ¥o BF using nonkey T cells
i nstead of hdl#in a DN G@nmmnsntEﬁammlaeCﬂSLQbscqubadeaﬁmmenucléetzdes
Di | uti 0ol58f thrbupghdg4andcoohding 360 ABEQ -ITimid: GH nonocl onal anti body SP34
(BD- Phar ni ngem}.wasThéivedis: vEtdleiwinhabhpbising 4 PRY) adcorafd 091% _
clé(égctegt g@} It%g Q{,ﬂg{ﬁ_h (Iﬁle %}3{&1 y1 gFc prepar ed above \Aﬁs lute h\(,amrth
i
diluted 6\@ ttgﬁ 5 m? arl tjgerg‘%cl&ﬁif%ﬁ Qgﬂ Pégh%i; Pu\,\@a?/{:yé 5
(40g/ m - g ?P gﬂéo‘angE ?n%é) o a’te wi t h anti body WO .
01/ 87981 137 maclectifde,geguancefnpn pugleethies os
was coaPdd threnghi §Sakt acﬁeﬁﬁhngcm $RR OEP J¥RY It iBody SP34 ( BD- Phar mi ngen)
(1g/ m; 251 i fceack DNActOmprisiing the BItléeqEidd seguehcl. fifibul ghelleofbldes n
each vvel9|5) thrénghpllanss aseverding ubat SEQ arD N@: f3g. 2 hours. Subsequently, the
14. The vector of claim 11 comprising a DNA according to any
of the following (a) through (c):
(a) a DNA comprising the nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NO: 29,
{b) a DNA compri=zing the nucleotide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33, or
(c) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.
15. The vector of claim 11 comprising a DNA accordj.ng to any
of the following (a) through (c¢):
(a) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29,
(b) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33, or
(c) a DNA comprising the nucleotide sequence from nucleotides
33 through 743 according to SEQ ID NO: 37.
16, The vector of claim 11 comprising a DNA according to the
following (a) and (b): . _
{a) a DNA comprising the nucleotide sequence from nucleotides
126 through 419 according to SEQ ID NO: 27, and
(b) & DNA comprising the nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NO: 29.
17. The vactor of claim 11 comprising a DNA according to the
following {(a) and (b):
(a) a DNA comprising the nucleotide sequence £from nucleotides
69 through 1481 according to SEQ ID NO: 27, and
(v) a DNA comprising the nucleotide sequence from nucleotides
39 through 749% according to SEQ ID NO: 29,

18. The vector of claim 11 comprising a DNA according to the
following (a) and (b):




- S
5 anti-body sol ution was discarded, and each well was washed 3 tinmes wth
PBS. -After the wash, RPM 1640 nmedi um cont ai ni ng 10% FCS was added } 8 (€a¢h}
wel | (9001 /well), and the plates were incubated at 37C for 1 hour. Thus,
respective wells of the plates were coated wth the antibody. 10 <16-3>
Preparation of nonkey T cell suspensi dd9Peri pheral bl ood was coll ected from
cynonol gus nonkeys. A fraction containi ngnononucl ear cells was prepared by
density-gradient centrifugation using NycoPrepl.077A (Nyconmed). According
to the experinmental manual, nonkey T cells were separated fromthe

cynonol gus 15(abnkePNaosenpcisiarg the|mdieatdidegs aqiends faromGide bad ¢ hdxky

M T477 1SBDtRban§hnum)acc@ﬂingwmrs@&nam :bady BR&- T8 (BD- Pharm ngen) :

anti-nouse |gf q BRRASbiRS tﬁe%ﬂ%l%d\ﬁk%&eéé&uéﬁ‘.é $rom nEéléot

was det matggg % ;g?éda S were suspen ed in
RPM 164 ﬁ% 1= Htu I M 20_nonocl onal anti hody
JMab- 136 209 aZBéf %%wm 9oho (88806
cells/ nf)’ 1¢Wén§u§ﬁén§1'l€n(‘?\bs i ncubat ed at room tenperature for 30

m nut es. Hunmabainta DNAHcompmis g the midiedt illdhbe@Ge @0 From) nuckeasides as a
negat i ve4cenroaghabsobodycording ttel SERIID Nd:t 31¢ kAdt he sane manner as

d bed aboy o o ‘
R el L

d hB7 | t 7C ;
o bat o 9502070 5%%& R RSEELS Hii‘?ﬁ?*m 7 Blip sl Bol e ‘

Met hy| %QMPH?'HF iwel | ; Amersham Pharnacia) was added to each
wel | of the omn»reia:-‘ma thathumleotide Aedpence Sroperuclectidaed at
37C for 153h§b,r9u9h 448according oko SHQ D (N3 35ncamsdti on, the cells were
trapped on GH(E)f id DNAscemariesinl the nmlagpﬂﬁieassqhénehrﬂ:em Bucleotides
Subsequest klroh§R BBO! 8680¥8i€g dfd ESEQ@IIDQG S @7. 3 hours or |onger, and

}:’g%n J Moizgigﬁny%gﬁggﬁﬁg?rg?g&i%iang. gg@??%f%ﬁl#: ;ﬂﬁggﬁcoﬁ%éoq}iat egzl nto the

(a) a DNA comprising the nucleotide seguence from nucleotides
96 through 1508 according to SEQ ID NO: 35, and

(b) a DNA comprising the nucleotide sequence from nucleotides
33 through 743 according to SEQ ID NO: 37.

22. A cell producing a human monoclonal antibody of any one
of claima 1 through 6.

23. The cell of claim 22, wherein said cell is a fused cell
obtained by fusing B cell, derived from a mammal capable of producing
sald human monoclonal antibody, andmyeloma cell derived from a mammal.

24. A genetic recombinant host transformed by transferring
a DNA described below in (a) or a vector comprising said DNA, a DNA
described below in (b) or a vector comprising said DNA, or both DNAs
degcribed below in (a) and (b} or a vector comprising both of said
DNAs:

(a) a DNA encod:.ng a heavy cha:.n polypeptide of a human
monoclonal antibody which binds to AILIM comprising the amino acid
sequence from amino acids 20 through 117 according to SEQ ID NO: 28,
and oo

(b) a DNA encoding a light chain polypeptide of a human
moncoclonal antibody which binds to AILIM comprising the amino acid |
sequence from aminoc acids 23 through 116 according to SEQ ID NO: 30.

25. A genatic recombinant host transformed by transferring
a DNA described below in (a) or a vector comprising said DNA, a DNA
described below in (b) or a vector comprising said DNA, or both DNAs
described below in (a) and (b) or a vector comprising both of said
DNAs:

(a) a DNA encoding a heavy chain polypeptide of a human
monoclonal antibody which binds to AILIM comprising the amino acid
sequance from amino acids 20 through 470 according to SEQ ID NO: 2B,



trapped on the filters was neasured by a P--counter (TOP COUNT) toz @Q@Mﬁt{e
t he degree of T cell proliferation after the culture. The result is n
Figure 78. 5 The result obtained in this test showed that nmonkey T cells
grew significantly depending on the concentration of human B7h-1gFc (in the
assay using the negative control antilg@y). In addition, the anti-human

Al LI M nonocl onal anti body significantly inhibited the proliferation nonkey
T cells. 10 Industrial Applicability The human nonoclonal antibodies of the

i nvention capable O binding to human AILIMare of human origin, and

t her ef oead hese antibody induces no serious imunorejection due to

antigenicity t(mhuarammlen@oamglfa HAMAL( duean 3 Efﬂigaaﬁ# in
e :@ggchagjfdza"%%ﬁggf«ﬁg&% e,
g ant }E?dﬂs A ‘t’?‘ﬁ&ﬂﬂ &P Fﬁ@ Ih¥O#t38n i s
?Ehlsbggygr eat 2 val ﬁg %%“%nf] FSeatRi namsr heet trangfonedrinys transfaoning
nonoc| ofaPNAnEessEibed bekow dnehai opr ayslentior ApmprLspngtsaid HNA, AuDEA
ALLIM) Sescpidedabeliovcin (bonpos veatsr canprisimg said DNARror s DRAL

anti bodyledwribed bélow hns{a) iAMAINY)CoeChi PocEas syt I balthabe: sg08 thus
can be pagg.as pharmaceutical preparations capable of controlling a variety

of 25 bi ol ogi qgl rg Bt a el tJ.hOB s expre Al LI M
o el ST A A i B D
ant i bod @B a%ﬂ’& geids) 2Q MHS wqqmingaggo&atmjm t B2t he

t r ansdu@®don of AI LI M nedi ated costinulatory 30 signal (secondary signal) ‘to
cells expressi{hd AaID¥A enzbding an lightushdinopblygpeptider 6F cit humidri Ous
di seasemonsedonalledntibbdy hwhidh aFsdsC tooATDEM! é@nﬁﬁﬂ@%ﬂi@hﬁiné' 8684 .

cont r ol |geEiendd fﬁmmﬁiﬂwac&he 21 S8ir 98,6 PA QS 5Bt P It of 880 H P R85 34
Ay, mﬁ/ cop

speciiically, 2y, pr g e@?g%f@ﬂf AL,
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human ar&tb ﬁl& M

as an a%.e' Vei't»eargeiow in ( ) or a ve or comprising saild DNA or both DNAs
described below in (a) and (b) or a vector comprising both of said
DNAs:

(a) a DNA encoding a heavy chain polypeptide of a human
monoclonal antibody which binds to AILIM comprising the amino acid
sequence from amino acids 20 through 470 according to SEQ ID NO: 32,
and

(b) a DNA encoding a light chain polypeptide of a human
monoclonal antibody which binds to AILIM comprising the amino acid
sequence from amino acids 21 through 236 according to SEQ ID NO: 34.

28. A genetic recombinant host transformed by transferring
a2 DNA described below in (a) or a vector comprising said DNA, a DNA
described below in (b) or a vector comprising said DNA, or both DNAs
described below in (a) and ({b) or a vector comprising both of said
DNAs:

(a) a DNA encoding a heavy chain polypeptide of a human
monoclonal antibody which binds to AILIM comprising the amino acid
sequence from amino acids 20 through 116 according to SEQ ID NO: 36,
and :

(b) a DNA encoding a light chain polypeptide of a human
monoclonal antibody which binds to AILIM comprising the amino acid
sequence from amino acids 21 through 116 according to SEQ ID NO: 38.

29. A genstic recombinant host transformed by transferring
a DNA described below in (a) or a vector comprising said DNA, a DNA
described below in (b) or a vector comprising said DNA, or both DNAs
described below in (a) and (b) or a vector comprising both of said
DNAg:

(a) a DNA encoding a heavy chain polypeptide of a human
monoclonal antibody which binds to AILIM comprising the amino acid



139.2 9 0 C T 2004 PCT/JPOL /04035 or treat and prevent, for exanpB4LTadli
vari ety of diseases (e.g. rheumatoid arthritis, nmultiple sclerosis,

aut oi nmmune thyroiditis, al | ergi c contact dermat i ti s, lichen planus as a
chronic inflamuatory Skl n di sease, system c |upus erythematosus, insulin
dependent di abetes 5 nellitus and psodﬁé5|s etc.) classified into
aut oi mune di seases or allergic diseases (particularly, autoi mune di seases
and del ayed allergies by cellular immnity) ; arthropathies (e.g.,
rheumatoid arthritis (RA) , osteoarthritis (QGA)) , inflamuation (e.g. ,
hepat i t B€FUSncg fFem AN apsds 2& Admongh( € aazoxding to SEQFID Wox s:ms host
di seasean@® (graft versus host disease; GvHD); inmmunorejection associated
with transpl gbjats ONX adrcegiiiigc a0raghtoeheheps Qﬁﬁlaéa&f)a‘}i alnssues

(k .t hﬁ s ;eﬁlo&'é@h.oﬁglsﬁh’ﬁle&f Wﬁﬁcﬁi‘%ﬁ‘a@g)ﬁg%gﬂhgor i 'é’ﬁ? 8%
antigen %ﬁg@h‘é@ 5 od mgﬁz%f%‘ g§o z 153Q:el I
proliferati Cyt o& %8 ML IRan hogh prjclaimd wasre#améhe DNA
potenti & %&&Hséé h%ﬁﬁr%ﬂ-&waﬁnﬁnﬁqﬁm @y DN3pdestiriheflybelow in

i nfl amm(izdr.yabémb,he owrsbmqqda:g seddallght Grivin paliygesstel deds Wl DNAG4E Ve
coliti sesamdbadi bedowr yna(bpr gy, etc. The pharmaceutical conpositions in

accor dance w (&)t he DNACSEHriAhg ﬁnsrﬁdﬂhdﬁ‘ﬁ% kb aﬁéataé Rubi&sts &L
prevent 1§G”‘Ehh:8f1bﬁm§'98§ réfig WY Gk d’afd %he‘rﬁ d‘%tﬁ" s“are used as

anti-inflammaig TB.tI on sso d wth various
arthrit ngs ygn& i dp 1? ﬁ?@f‘gﬂe "}cejg S PRUeRee. rom BH%%H?P
hepat i t 8]"5 vEPEPT t"r‘fl Iq MA:ar®%at i on associated with -
i nfecti ous 25 F seabdd geNetiskRgumBinantchost fagbaim A% whereimaberDNA s
(gl oner eRgPAARGHSRId heavy chainapolypeptsuls dscthei DNA IdebteyiHadbelow, in
gastrit |(s).vaaduthe|ENApexm®:htg tseid Paightohiaiin, pblypebitigs, iaMes Nl tis,
encephalesicgibedfl banowt 1@n(ﬁ§500| ated with i schem a-reperfusion injury
(nyocari di al (sthrbmr@&ﬁs;f tﬁ@ ﬂduw&b ééueheé'ﬁfﬂﬁ%heﬂe@éf&’ ated
with i mneﬁsbﬁagx 288! h8Go Sd"tinfrlhoo or_organs,’ 'Scard,
various skin Eh?] .# jt§ | cec tact dermaél tis, |i chen
ol anus o35, 6008kt SIS e g T THRPRTAY BC2826id od
Wi t h 9
32. The genetic recombinant host of cla.im 26, wherein the DNA
encoding said heavy chain polypeptide is the DNA described below in
(2), and the DNA encoding said light chain polypeptide is the DNA
described below in (b):
(a) a DNA comprising the nucleotide sequence from nucleotides
151 through 441 according to SEQ ID NO: 31, and
(b} a DNA comprising the nucleotide sequence from nucleotides
88 through 375 V SEQ ID NO: 33.
33. The genetic recombinant host of claim 27, wherein the DNA
encoding said heavy chain polypeptide is the DNA described below in
(a), and the DNA encoding said :I.:I.ght chain polypeptide is the DNA
dascribed below in (b}:
(a) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 according to SEQ ID NO: 31, and
(b) a DNA comprising the nuclectide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33.
34. The genetic recombinant host of claim 28, wherein the DNA
encoding said heavy chain polypeptide is the DNA described below in
(2), and the DNA enceoding said light chain polypeptide is the DNA
described below in (b): ,
(a) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35, and
(b} a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID.NO: 37.
35. The genetic recombinant host of claim 29, wherein the DNA
encoding said heavy chain polypeptide is the DNA described below in




multiple organ failure, inflammation after operation of PTCA or PT% Bp zmpd
i nfl ammati on associated with atherosclerosis, autoimune thyroiditis,

2 9 OCT 1004 WO 01/87981 PCT/.JP01/ 04035 140 In addition, with respect to

t he above-nentioned inhibition and treatnent of inmunorejection associated
with transplantation of tissues or od§ns as described above, the

phar maceuti cal conpositions in accordance with the present invention can be
used in conjunction 5 w th known inmunosuppressant used to inhibit the

i mmunorejection in transplantation therapy thereby increasing the effect of
the knobA).dang tbei PNA bescoditngyraetd ridjghtt ichainFpblypeptbiet 1§ tise mia t he
met hod déscdtbedf pebgwsihs{vpces capable of binding to AILIMor A LIM

l'igand, which(ap W bR daiq gi' fon. Jit.]
possi bl gg tEhE(QH’; A;&H&ﬁﬁ thé &{prr(zg g Eé&ﬁ'%ﬁ%é‘ h‘ﬁ'ﬁ% ??ﬁge‘f?&ti on
P gand. AI qth %%‘i‘é?ﬂgﬁ ‘Tamay naC oot biss
Ilgand
agent s ﬁ%‘ﬁ?’é 7%?1e?ﬁ"é b‘lﬂ‘rﬂ&urﬁ?%ﬁ@ & Bddy) having potential activity
to treat 15 t 3@- abdybumanimantslonadi antibbdeasespoSelon thdreoH predfder Text
SEQ | D bpa geehic rwmmanmnoﬁaeqqrnq@tiuea atcﬂidn{ Qhé'ca’?&%@‘i saz?eP
Artifi chahtyisyatfeﬁtzmml %neN%?E' ela ;gﬁ i ?Fé

+ Cl

| nf or mat i on: ﬂascr qp | fallc %H%ﬂq S nt he5| zed
| i nker er ’f“ﬁ'? on of
Artific -ﬁgﬁﬁﬁfe ?u?&d I Pﬁk@f Eémnéﬁ 2@ . SEQ
| D NO °5f° Artificial Sequence:

Artificially synthesi zed prl mer sequence, HIGC 30 SEQ ID NO 5 O her
I nformation: Description of Artificial Sequence:




Artificially synthesized prinmer sequence, NHCc2. SEQ ID NO 6 CIhefQUCIZML

I nformation: Description of Artificial Sequence: 35 Artificially

synt hesi zed prinmer sequence, Excell EE SEQ ID NO 7 WD 01/87981 141 O her
Artificially SEQ.ID NO 8 Oher 5 Artificially SEQID NO 9 O her
Artificially Information: synthesized Information: synthesized Information:
synthesized SEQ ID NGO 10 10 OGther Information: 290CT2004 PCT/JP01/ 04035
Description of Artificial primer sequengtg (¢k117. Description of Artificial
pri mer sequence, ML3R Description of prinmer sequence, Artificial 136H.
Description of Artificially synthesized prinmer sequence, SEQ ID NO 11
SEQUENCE LISTING

<110> Japan Tobacco, Inc.

<120> Human Monoclonal Antibody Against A Costimulatory Signal

Transduction Molecule AILIM And Pharmaceutical Use Thereof

<130> J1-A0101Y1P

140>
<141>

<150> JP P2000-147116
<161> 2000—05-18

<150> JP P2001-99508

<151> 2001-03-30

<160> 40

{170> PatentIn Ver. 2.1
210> 1

211> 45

<212> DNA

213> Artificial Sequence




O her Information: Artificially synthesized 15 SEQ ID NO 12 the¥ (12
Information: Artificially synthesized SEQ ID NO 13 Oher | nfornmat 8&: g%
Artificially synthesized SEQ ID NO 14 Oher Information: Artificially
synthesized SEQ ID NGO 15 25 Other Information: Artificially synthesized
SEQID NO 16 O her Information: Artificially synthesized 30 SEQ ID NO 17
QO her Information: Artificially synthesized SEQ ID NO 18 O her
Information: 35 Artificially synthesizga}i's%EQlD NO. 19 Description of
primer sequence, Description of Artificial 138/ 9H Artificial AlLIMCL.
Artificial primer sequence, HCcl. Description of Artificial prinmer

sequence, HCc7. Description of Artificial

220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, NotI-T.

220>
<221> primer_bind

222> (1).. (45)

<400> 1

aactggaagc ttcagcggec geagagattt tttttttttt ttttt 4b

<210> 2
<211> 20
<212> DNA

<213> Artificial Sequence

{220
223> Description of Artificial Sequence:Artificially

synthesized linker sequence, 20adp.

<400> 2

cgtggtgteca tggecactgeg 20




primer sequence, HCcB. Description of Artificial prinmer sequence, HCc3.
Description of Artificial priner sequence, HCc4. Description of ArtZ 80T 200
pri mer sequence, HCc6. Description of Artificial prinmer sequence, H GHC.
Sequence: Sequence: Sequence: Sequence: Sequence: Sequence: Sequence:
Sequence: Sequence: Sequence: Sequence: Sequence: 290CT2004 WO 01/87981
PCT/ JPO 1/ 0-4035 142 O her Information: Description of Artificial Sequence:
HCc9. Artificially synthesized prinmer gﬁgqggye, SEQ ID NO 20 O her
Information: 5 Artificially synthesize SEQ ID NO 21 O her Information:
Artificially synthesized

<210> 3

11> 24
212> DNA

<213> Artificial Sequence

<220>
{223> Description of Artificial Sequence:Artificially

synthesized linker sequence, 24adp.

<400> 3

aattcgcagt gccatgacac cacg 24

<210> 4
<Ql1> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HIGLC.

<220>
<221> primer_bind
<222> (1).. (23)




SEQ ID NO 22 10 O her Information: Artificially synthesized SEQ ID NGO 23
QO her Information: Artificially synthesized 15 SEQ ID NO 24 theggu 12
Information: Artificially synthesized SEQ ID NGO 25 O her |Inforna io#; gﬁ
Artificially synthesized SEQ ID NO 26 Oher information: Artificially
synthesized SEQ ID NGO 39 25 O her Information: Artificially synthesized
SEQ ID NGO 40 O her Information: Artificially synthesized Description of
primer sequence, Artificial Sequence: Aicg.gDescription of Artificia
Sequence: primer sequence, Description of primer sequence, Description of
pri mer sequence, Description of priner sequence, Description of priner
sequence, D&4@0% @t i on of

gtetgetttg cteagegtea ggg 23

<210> 5
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, NHCc2.

<220>
<221> primer_bind

<222> (1).. (21)

<400> 5

caccggttcg gggaagtagt c _ 21

<210> 6
<21 21
<212> DNA

<213> Artificial Sequence



]

primer sequence, polyA Artificial Sequence: AILIMCI. Artificial Sequence:
AlLIMC2. Artificial Sequence: LCcl. Artificial Sequence: LCc2. A?Bgfiama|
Sequence: H K. Description of Artificial Sequence: priner sequence
Description of primer sequence Artificial Sequence: 30 290CT2004 143 CLAI M5
1. A human nonocl onal antibody or a portion thereof which binds to Al LIMand
conprises the follow ng characteristics (a) and (b): (a) a heavy chain
variabl e region of the antibody conpri sgs’ggther one of the following (i)
or (ii): (1) an amino acid sequence conprising the amno acid sequence from
amno acid 20 through 117 according to SEQID NO 28; or (ii) an amno acid
sequence corf@2?3ing anino acids from position 20 through 117 of SEQ I D NO
28 in which one or nmore amno acid residues are deleted or substituted, or

t o whi ch one&288> Deseriphinimof doitilf rediail dSeemences Artifieigllyor added; and (b) a
i ght chain variable region of the antibody conprises either one of the
followi ng (i) or syhthesizdd) pAimeznsdyuence,d Exeslugnce conprising the am no acid

<220>
<221> primer_bind
<222> (1)..(21)

<400> 6

getgacacta tagaatacag g 21

210> 7
211> 25
<212> DNA

<213> Artificial Sequence

£220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, ckl17.
<220>
<221> primer bind

<222> (1).. (25)

<400> 7



sequence fromam no acid 23 through 116 according-to SEQ I D NO 30; TQM@)
an am no aci d sequence conprising amno acids from position 23 thr%@&k I

of SEQID NGO 30, in which one or nore anmino acid residues are deleted or
substituted, or to which one or nore amno acid residues are inserted or
added, provided that, when the heavy chain variable region is the above

(ii) of (a) or the light chain variable region is the above (ii) of (b),
said anti body conprises any one of theg gcteristics of the follow ng (c)
through (e): (c) an activity to prevent ‘m xed |ynphocyte reaction; (d) an
activity to induce signal transduction to induce interferon-y; or (e) an
activity togecagguaeacc ghcdgagpea tgpté® Al LI Mexpressing cells. 2. A lggman
nonocl onal anti body or a portion thereof which binds to AlLIMand conprises
the follow ng characteristics (a) and (b): (a) a heavy chain pol ypeptide of
t he anti body conprises either one of the followng (i) or (ii): (i) an

am no acid sequence fromamno acid 20 through 470 according to SEQ | D NO
281 or (ii) an anmino acid sequence conprising amno acids from position 20
t hrough 470¢8fgySEQ I D NO: 28 in which one or nore anmino acid residues are
del eted or substituted, or to which one or nore amno acid residues are

i nsert ed or ¢ ﬂﬂﬁﬂﬁ and (b) a light chain polypeptide of the anti body

conpri ses ei? er - one of the following (i) or (ii): 29 OCT 2004 144 (i) an
am no acid I5fYe fromamno acid 23 through 236 according to SEQ I'D NO
30; or (ii) gﬂﬂbﬁﬁﬁo aci d sequence conprising am no acids fr3n1 pozition 23
t hrough 236 SEQ | r 30 in which one or nore amno acid residues are
del et gd or §g{5§)t E&J‘ttjégﬁg\lﬁoﬁeﬂ%"%i ch one or nore anmino acid residues are

i nserted or added.

{220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, M13R.

<220>
<221> primer_bind
<222> (1).. (20}

<400> 8

cacaggaaac agctatgacc 20

<210> 9
211> 21
<212> DNA

{213> Artificial Sequence

{220>

o



provi ded that, when the heavy chain variable region is the above ggéb ?f
(a) or the light chain variable region is the above (ii) of (b), CT 2004
anti body conprises any one of the characteristics of the follow ng (c)
through (e): (c) an activity to prevent m xed |ynphocyte reaction; (d) an
activity to induce signal transduction to induce interferon-y; or (e) an
activity to induce cytotoxicity to AlLI Mexpressing cells. 3. A human
nonocl onal antibody or a portion thereef Qpbch binds to AILIM and conprises
the follow ng characteristics (a) and (6): (a) a heavy chain variable
region of the antibody conprises either one of the following (i) or (ii):
(i) an am nd2230i Pessedpeivhcot Arpifisidly Seheenaet Aeidtdidllgequence from am no
acid 20 through 116 according to SEQID NGO 32; or (ii) an amno acid
sequence conpri siyfthesid peinds Jeq@dicePORieli on 20 through 116 of SEQ I D NO
32. in which one or nore amno acid residues are deleted or substituted, or
to which one or nore amno acid residues are inserted or added; and (b) a
|l ight chain variable region of the antibody conprises either one of the

fol lowing (igge8r (ii): (i) an am no acid sequence conprising the amno acid
sequence fromamno acid 21 through 116 according to SEQ ID NO 34; or (i)
an am no aci equence, c rising amno acids from position 21 through 116
of SEQ ID N@z}'§4 WeﬂiPMne or nore amno acid residues are del eted or
substitutedxagé kﬁ wQE@ﬂ one or nore amno acid residues are inserted or
added, provi ar, en the heavy chain variable region is the above

(ii) of (a) or the light chain variable region is the above (ii) of (b),
said anti body conprises any one of the characteristics of the follow ng (c)
through (e): (c) _an activity to prevent m xed-|ynphocyte reaction; (d) an
activity t o¥tRuBe signal transduction to induce

cciggacaag ggettigagte g 21

<210> 10
211> 21
<212> DNA

<213> Artificial Sequence

220>
<2237 Description of Artificial Sequence:Artificially

synthesized primer sequence, 138/9H.

220>
<221> primer_bind
222> (1).. (1)

<400> 10

acaggaaaag gtctggagig g 21




interferon-y; or (e) an activity to induce cytotoxicity to AILIN@eéRLﬁiﬁbag
cells. 4. A human nonocl onal anti body or a portion thereof which

Al LI M and conprises the follow ng characteristics (a) and 29 OCT 2004 145
(b): (a) a heavy chain pol ypeptide of the antibody conprises either one of
the followng (i) or (ii): (i) an amno acid sequence fromamno acid 20

t hrough 470 according to SEQ ID NO 32; or (ii) an am no acid sequence
conprising amno acids from position 2§ tgrpugh 470 of SEQ ID NO 32 in

whi ch one or nore amno acid residues are deleted or substituted, or to

whi ch one or nore amno acid residues are inserted or added; and (b) a

| i ght chain pol ypeptide of the anti body conprises either one of the
following (i) or (ii): (i) an am no acid sequence fromam no acid 21 through
236 according to SEQID NO 34; or (ii) an amno acid sequence conprising
amno acids from position 21 through 236 of SEQ ID NO 34 in which one or
nore am no <@tdx 1mesi dues are del eted or substituted, or to which one or
nore amno acid residues are inserted or added, provided that, when the
heavy chai n¢gaiy apl e region is the above (ii) of (a) or the light chain
vari able region is the above (ii) of (b), said anti body conprises any one
of the charqgﬁ?gkﬁ%ics of the following (c) through (e): (c) an activity to
prevent m xe ynphocyte reaction; (d) an activity to induce signal
transductio i . jnterferon-y; or, (e) an activity to induce
cytotoxicit32?g>APEﬁﬁﬁé§£E%§gﬁﬁﬁ cells. 5. A human nonocl onal antibody or a
portion thereof which binds to AILIM and conprises the follow ng
characteristics (a) and (b):

220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, AILIMHCI.

{220>
<221> primer_bind
222> (1).. (21)

<400> 11

acagtaatac acggccgtgt ¢ . 21

<210> 12
<211> 21
<212> DNA

213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Artificially




‘(a) a heavy chain variable region of the antibody conprises either one of
the following (i) or (ii): (i) an am no acid sequence conprising thg9geTrm:
acid sequence fromamno acid 20 through 116 according to SEQ ID NGO 36; or
(i1i) an am no acid sequence conprising am no acids from position 20 through
116 of SEQ ID NO 36 in which one or nore amno acid residues are del eted
or substituted, or to which one or nore amno acid residues are inserted or
added; and (b) a light chain variable reegi@m of the antibody conprises
either one of the following (i) or (ii): (1) an am no acid sequence
conprising the amno acid sequence fromamno acid 21 through 116 according
to SEQ | D NO 38; swetheisizedapr tmimeequeince,s86elence conprising amino acids from
position 21 through 116 of SEQ ID NO 38 in which one or nore amno acid
residues are deleted or substituted, or to which one or nore amno acid
residues are inserted or added, 290CT2004 146 provided that, when the heavy
chain vari ak2g0x egion is the above (ii) of (a) or the light chain variable
region is the above (ii) of (b), said antibody conprises any one of the
characteri skggp gtidérebidd! | owi ng (c) through (e): (e) an activity to
prevent m xed | ynphocyte reaction; (d) an activity to induce signal
transducti orabs i(ppluqeg) i nterferon-y; or (e) an activity to induce
cytotoxicity to AILI Mexpressing cells. 6. A human nonocl onal anti body or a
portion thereof which binds to AlILIMand conprises the follow ng
characteristics (a) and (b): (a) a heavy chain polypeptide of the anti body
conpri ses ek&&&;lzone of the following (i) or (ii) : (i) an amno acid
sequence fromamno acid 20 through 470 according to SEQ ID NO 36; or

gactacitcc ccgaaccggt g 21

<210> 13
Ql1> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCc7.

<220>
<221> primer_bind
<222> (1).. (22)

<400> 13

gtggcaggac cgteagtett ce 22




“(11) an am no acid sequence conprising amno acids from position 20 through
470 of SEQ ID NO 36 in which one or nmore amino acid residues arezdej@tes
or substituted, or to which one or nore amno acid residues are inserted or
added; and (b) a light chain polypeptide of the antibody conprises either
one of the following (i) or (ii): (i) an am no acid sequence from am no acid
21 through 236 according to SEQID NO 38; or (ii) an amno acid sequence
conprising amno acids from position P} yhg@igh 236 of SEQ ID NO 38 in

whi ch one or nore amno acid residues are deleted or substituted, or to

whi ch one or nore amno acid residues are inserted or added, provided that,
when the heavy chain variable region is the above (ii) of (a) or the |ight
chain variable region is the above (ii) of (b), said anti body conprises any
one of the &RHX>atg4eristics of the following (c) through (e): (c) an
activity to prevent m xed | ynphocyte reaction; (d) an activity to i,nduce
signal tranggpyotppn to induce interferon-y; or (a) an activity to induce
cytotoxicity to AlILI Mexpressing cells. 7. A DNA or a portion thereof

encodi ng a Re|MHPH i de selected fromthe group consisting of (a) through
(f) below (a) a polypeptide conprising the am no acid sequence from am no
acid 20 thr A rdi tg SEQ 1D NO 28, (b) a pol ypeptide conpri sing
t he ami no ag?gﬁééé%gﬁgéa §8 éﬁ?no acid 23 through 116 according to SRO ID
NO 30, (c) a polypeptide conprising the am no acid sequence from am no

acid 20 through 116 according to SROID NO 32, (d) a pol ypeptide conprising
the am no ag%gﬁsequence fromamno acid 21 through 116 according to SRO ID
NO 34, 29 147 (e) a polypeptide conprising the am no acid sequence
from am no i d_20 through 116 according to SEQID NO 36, and (f ) a

pol ypept i de € Pesgription: of Aridlpeied Seovenerdrtitisiabiivno

synthesized primer sequence, HCc8.

220>
<221> primer_bind

222> (1).. (24)

<400> 14

aagaggaaga ctgacggtcc tgece ' 24

<210> 15
211> 23
<212> DNA

{213> Artificial Sequence

£220>
<223> Description of Artificial Sequence:Artificially

synthesized primef sequence, HCc3.



“acid 21 through 116 according to SEQID NO 38. 8, A DNA or a portion

t hereof encoding a pol ypeptide selected fromthe group consistingggi éﬁ%
through (f) below. (a) a polypeptide conprising the am no acid seq g MOm
am no acids 20 through 470 according to SEQ ID NO 28, (b) a polypeptide
conprising the am no acid sequence fromam no acids 23 through 236
according to SEQ ID NO, 30, (c) a polypeptide conprising the amno acid
sequence fromam no acids 20 through:ﬁap Q§%prding to SSGID NO 32, (d) a
pol ypeptide conprising the am no acid sedﬁence fromamno acids 21 through
236 according to SEQID NGO 34, (e) a polypeptide conprising the am no acid
sequence fromamno acids 20 through 470 according to SEQ ID NO 36, and
(f) a polypeptide conprising the am no acid sequence fromam no acids 21

t hrough 236<ggpording to SEQ ID NO 38. 9. A DNA or a portion thereof
selected fromthe group consisting of (a) through (f) below (a) a DNA
conpri si ng ty sequence from nucl eotides 126 through 419

accordi ng tgﬂéﬁgyﬁ%ﬁﬁtyﬂ§5, (b) a DNA conprising the nucl eotide sequence
fron1nuc|eok%ﬂﬁ§ E%Oqggprough 386 according to SEQID NG 29, (c) a DNA
conprising the n& “éofTde sequence from nucl eotides 151 through 441
according to SSG ID NO 31, (d) a DNA conprising the nucl eoti de sequence
from nucl eotides 88 through 375 according to SSGID NO 33, (e) a DNA
conpri sing taﬁgn gleotide sequence from nucl eotides 153 through 443

accordi ng t6 C# D NO 35. and (f) a DNA conprising the nucl eoti de sequence
fromnucl eotides 93 through 380 according to SEQ ID NO 37. 10. A DNA or a
portion thefedfteseta ccaggactaencd€gr oup consisting of (a) through (33 bel ow
(a) a DNA conprising the nucl eotide sequence from nucl eotides 69 through
1481 according to SEQ ID NO 27, (b) a DNA conprising the nucl eotide
sequence from nucl eotides 39 through 749 according to SEQ ID NGO 29, (c¢) a
DNA conpri sing the nucl eoti de sequence from nucl eoti des

<210> 16
<211> 23
<212> DNA

<213> Artificial Sequence

<2205
{223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCc4.

220>
<221> primer_bind
<222> (1)..(23)

<400> 16

tgcactigta ctcettgeceg ttc




nucl eoti de sequence from nucl eotides 28 through 738 according to é@rﬂ@h«)
33, (e) a DNA conprising the nucleotide sequence from nucl eotides 96

t hrough 1508 according to SSG ID NO 35, and (f) a DNA conprising the

nucl eoti de sequence from nucl eotides 33 through 743 according to SEQ I D NO
37. 11. A vector conprising the DNA of any one of clainms 7 through 290C12004
148 10. 12. The vector of claim1l coqpéi Q?% a DNA according to any of the
following (a) through (c): (a) a DNA conﬁ?i5|ng t he nucl eoti de sequence from .
nucl eotides 126 through 419 according to SEQ ID NO 27, (b) a DNA

conpri sing @ynyrl eoti de sequence from nucl eotides 151 through 441
according to SEQID NGO 31, or (c) a DNA conprising the nucl eotide sequence
from nucl eoggidesgg 153 through 443 according to SEQ ID NO 35. 13. The vector
of claim 11 conmprising a DNA according to any of the follow ng (a) through
(c): (a) a 3»C rising the nucl eotide sequence from nucl eoti des 69

t hrough 1481 according to SEQ ID NO 27, (b) a DNA conprising the nucl eotide
sequence fr ucl.eqtides. 94 through 1506 according to SEQ ID NGO 31, or

(c) a DNA cgﬁg?i @WSI? RET4EBER i de sequence from nucl eotides 96 through
1508 according to SEQ ID NO 35. 14. The vector of claim 11l conprising a DNA
according to any of the following (a) through (c): (a) a DNA conprising the
nucl eoti de ? ence from nucleotides 105 through 386 according to SEQ ID
NO 29, (b) conprising the nucl eoti de sequence from nucl eotides 88
through 375 according to SEQ ID NO, 33, or (c) a DNA conprising the

nucl eoti de $&%pdePescripbipmot|Assifigial SeguenpesAntifigtedacording to SEQ I D NO

37. 15. The vector of claim 11l conprising a DNA according to any
‘ synthesized primer sequence, HCc6.

94 through 1506 defined in SEQ ID NO 31, (d) a DNA conprising th?§

<220>
<221> primer_bind

222> (1).. (23)

<400> 17

cagccggaga acaactacaa gac ' 23

<210> 18
211> 22
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Artificially

R synthesized primer sequence, HIGHC.

o



of the followng (a) through (c) : (a) a DNA conprising the nucleotide
sequence from nucl eotides 39 through 749 according to SEQ ID NO 29 é?ﬁ a
DNA conpri sing the nucl eoti de sequence from nucl eoti des 28 throudH]&@ 100
according to SEQID NGO 33, or (c) a DNA conprising the nucl eotide sequence
from nucl eotides 33 through 743 according to SEQ ID NO 37. 16. The vector
of claim1l1l. conprising a DNA according to the following (a) and (b): (a) a
DNA conpri sing the nucl eoti de sequencekk&?ng@pcleotides 126 through 419
according to SEQID NGO 27, and (b) a conprising the nucl eoti de sequence
from nucl eotides 105 through 386 according to SEQ ID NO 29. 17. The vector
of claim 11<B20%rising a DNA according to the following (a) and (b); (a) a
DNA conpri sing the nucl eoti de sequence from nucl eotides 69 through 1481
accordi ng t @288Qpk{me¥pird’, and (b) a DNA conprising the nucleotide sequence
from nucl eotides 39 through 749 according to SEQ ID NO 29. 18. The vector
of clain111(ggﬁg&kﬁtqg2p DNA according to the following (a) and (b): 29 OCT
2004 149 (a) a conprising the nucl eoti de sequence from nucl eotides 151
~through 441 according to SEQ ID NO 31, and (b) a DNA conprising the

nucl eoti de sequence from nucl eotides 88 through 375 according to SEQ I D NO
33. 19. The<¥ t?ﬁ of claim 11l conprising a DNA according to the follow ng
(a) and (b):"(d) "a DNA conprising the nucl eotide sequence from nucl eoti des
94 through 1506 ,according to SEQ ID NO 31, and (b) a DNA conprising the

nucl eot i de i%gﬂ%ﬁﬁétﬁ$8ﬁﬂﬁﬁ§?é@tides 28 through 738 according to 4EQ I D NO
33. 20. The vector of claim 11l conprising a DNA according to the follow ng
(a) and (b): (a) a DNA conprising the nucl eotide sequence from nucl eoti des

<210> 19
211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCc9.

220>
<221> primer_bind
<222> (1)..(22)

<400> 19

tacttcccag gcacccagea tg 22

<210> 20



153 through 443 according to SEQ ID NO 35, and (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 93 through 380 according to ?EQUU%NKI
37. 21. The vector of claim 11l conprising a DNA according to the ol I owi ng
(a) and (b): (a) a DNA conprising the nucleotide sequence from nucl eoti des
96 through 1508 according to SEQ ID NGO 35, and (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 33 through 743 according to SEQ | D NO
37. 22. A cell producing a human nono oq;l eptibody of any one of clains 1
t hrough 6. 23. The cell of claim 22, &4i%%aid call is a fused cel
obt ai ned by fusing B cell, derived froma manmal capabl e of producing said
human nonockopgl 2gnti body, and nyel oma cell derived froma manmal . 24. A
geneti c reconbi nant host transformed by transferring a DNA described bel ow
in (a) or agypptgaconprising said DNA, a DNA described belowin (b) or a
vector conprising said DNA, or both DNAs described belowin (a) and (b) or
a. vector c j sl -hot-h.of said DNAs: (a) a DNA encoding a heavy chain
pol ypepti dqugja%%ﬁ?a Rt 6hal anti body which binds to AlILIM conprising
the am no acid sequence fromam no acids 20 through 117 according to SEQ ID
NO 28, and (b) a DNA encoding a |ight chain polypeptide of a human
nonocl onal ggﬁ%pody whi ch binds to AILIMconprising the amno acid sequence
fromam no s 23 through 116 according to SEQ ID NO 30. 25. A genetic
reconbi nant host transformed by transferring a DNA described belowin (a)
or a vector <3§3ﬁ)PP%‘irﬁ§t%% of Bmhifigiph/Sequenca:Aptifipéaldw in (b) or a vector
conprising said DNA, or both DNAs described belowin (a) and (b) or a
vector conprisi n§YbeeRizsd primgr gugaence,aliCeb.DNA encodi ng a heavy chain
pol ypeptide of a human nonocl onal anti body which binds to Al LIM conprising
the am no acid sequence fromam no acids 20 through 470 according to SEQ ID
NO 28, 290CT2004 150

<220>

<221> primer_bind
£222> (1)..(23)

<400> 20

atgctggegte cctgggaagt atg 23

<210> 21
<211> 21
<212> DNA

<213> Artificial Sequence

<2207
223> Description of Artificial Sequence:Artificially

synthesized primer sequence, polyA.

<220>




and (b) a DNA encoding a |ight chain pol ypeptide of a human nonocl onal

anti body which binds to AILIMconprising the am no acid sequencggwﬂg‘m no
acids 23 through 236 according to SEQ ID NO 30. 26. A genetic reconbi nhant
host transforned by transferring a DNA described belowin (a) or a vector
conprising said DNA, a DNA described belowin (b) or a vector conprising
said DNA, or both DNAs described belowin (a) and (b) or a vector
conprising both of said DNAs: (a) a 9ngqﬁing a heavy chai n pol ypepti de
of a human nonocl onal anti body which binds to Al LIMconprising the am no
acid sequence fromam no acids 20 through 116 according to SRO ID NO 32,
and (b) a DNA2bhewimergbénd i ght chain pol ypeptide of a human nonocl onal
ant i body which binds to AILIMconprising the amino acid sequence from am no
aci ds 21 thrK@0gh Q)16 @ttording to SEQ ID NO 34. 27. A genetic reconbi nant
haost transfornmed by transferring a DNA described belowin (a) or a vector
conprising said DNA, a DNA described belowin (b) or a vector conprising
said DNA, or both DNAs described belowin (a) and (b) or a vector
conprising k@gbp> @ said DNAs: (a) a DNA encoding a heavy chain pol ypeptide
of a human nonocl onal anti body which binds to AlLIMconprising the am no
acid seque ] I 20 through 470 according to SEQ | D,NO 32,
and (b) a D&%%‘%gg%ﬁ%c%&ﬁkgit chai n pol ypeptide of a hunan non8CI onal
anti body which binds to. AlILIMconprising the am no acid sequence from am no
acids 21 through 236 according to SEQ ID NO 34. 28. A genetic reconbi nant
host transfornmed by transferring a DNA described belowin (a) or a vector
conprising said DNA, a DNA described belowin (b) or a vector conprising
sai d DNA, oQgﬁﬁg DNAs described belowin (a) and (b) or a vector
conprising b said DNAs: (a) a DNA encoding a heavy chai n pol ypeptide
of a human <ggﬁ$ l.onal anti body which binds to AILIMconprising the am no
acid sequen m am no acids 20 through 116 according to SEQ ID NO 36,

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, AILIMLCI.

{220>
{221> primer_bind
<222> (1).. (21)

<400> 22

tagcetggta tcagcagaaa c 21

<210> 23
211> 21



and (b) a DNA encoding a |ight chain pol ypeptide of a human nonocl onal

anti body which binds to AlLIMconprising the anmino acid sequendel 0¢bilani no
acids 21 through 116 according to SEQ ID NO 38. 29.- A genetic reconbi nant
host transforned by transferring a DNA described belowin (a) or a vector
conprising said DNA, a DNA described belowin (b) or a vector conprising
said DNA, or both DNAs described belowin (a) and (b) or a vector
conprising both of said DNAs: (a) a DONg geding a heavy chain pol ypeptide
of a human nonocl onal anti body which binds to Al LIMconprising the am no
acid 290CT2004 151 sequence from am no acids 20 through 470 according to SEQ
ID NO 36, <@h2> DN} a DNA encoding a light chain polypeptide of a human
nonocl onal anti body which binds to AILIMconprising the amino acid sequence
from am no &213%s APfiftibi®laqlafzeaccording to SEQ ID NO 38. 30. The genetic
reconbi nant host of claim 24, wherein the DNA encoding said heavy chain

pol ypeptide is a DNA described belowin (a), and the DNA encodi ng said

|l i ght chain polypeptide is a DNA as described belowin (b): (a) a DNA
conpri sing t¢gegucl eoti de sequence from nucl eotides 126 through 419
according to SEQ ID NGO 27, and (b) a DNA conprising the nucl eoti de sequence

(o e CoLaes Defditpt U AP ORI SRR TERUARD, 20 o The
chai n pol ypepti d%%&eggg?%&efs%ﬁi‘}%ﬁﬁhbﬁ%l??be(a)’ and the DNA encodi ng

said light chain Ypept1 de 1s d belowin (b): (a) a DNA
conprising the nucl eotide sequence from nucl eotides 69 through 1481
according to SEQ ID NGO 27, and (b) a DNA conprising the nucl eoti de sequence
from nucl eoteiag&s 39 through 749 according to SEQ ID NO 29. 32. The genetic
reconbi nant of claim 26, wherein the DNA encoding said heavy chain

ol eptide | t he DNA descri bed below in
POLYPEPLIAC o315 Brimer bind

<222> (1).. (21)

<400> 23

gtttctgetg ataccagget a 21

210> 24
211> 22
212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, LCcl.

<220>

P el

<221> primer_bind




(a), and the DNA encoding said light chain polypeptide is the ?pﬁ@ |bed
below in (b): (a) a DNA conprising the nucl eotide sequence from nuc I des
151 through 441 according to SEQ ID NO 31, and (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 88 through 375 V SEQ ID NO 33. 33.
The genetic reconbi nant host of claim27, wherein the DNA encoding said
heavy chain pol ypeptide is the DNA described belowin (a), and the DNA
encodi ng said light chain polypeptide |§/P@§ODNA descri bed below in (b):
(a) a DNA conprising the nucl eotide sequénce from nucl eotides 94 through
1506 according to SEQ ID NO 31, and (b) a DNA conprising the nucleotide
sequence fr@22hu€l)eo(22)es 28 through 738 according to SEQ ID NO, 33. 34.
The genetic reconbi nant host of claim28, wherein the DNA encoding said
heavy chain pol ypeptide is the DNA described belowin (a), and the DNA
encoding said |ight chain polypeptide is the DNA described belowin (b):
(a) a DNA cogmonisd ng the nucl eotide sequence from nucl eotides 153 through
443 according to SEQ ID NO 35, and (b) a DNA conprising the nucleotide
sequence fr hrough 380 according to SEQ ID. NO ,37. 35.
The genetlcﬁggggﬁ%ln%%ﬁﬁﬁgg?go claim?29, wherein the DNA encodi sai d
heavy chain pol ypeptide is the DNA descri bed below in 29 0CT 2004 152 (a),
and the DNA encoding said light chain polypeptide is the DNA descri bed
below in (b): (a) a DNA conprising the nucl eoti de sequence from nucl eoti des
96 through 1508 according to SEQ ID NO 35, and (b) a DNA conprising the
nucl eot i de §ﬁgze e fromnucleotides 33 through 743 according to SEQ I D NO
37. 36. A h nocl onal anti body or a portion thereof produced by a
genetic recggg q@pt host (provi ded excluding the case where said host is a
fertilized § any one of claims 24 through 35. 37. A pharmaceuti cal
conp05|t|on conpr|5|ng t he human

<213> Artificial Sequence

<220>
{223> Description of Artificial Sequence:Artificially

synthesized primer sequence, LCc2.

{220>
<221> primer_bind
222> (1).. (21)

<400> 25

caaagagctt caacagggga g ) 21

210> 26
211> 20
<212> DNA



s
| anti body of any one of clains 1 through. 6 or of claim 36, and
phar maceutically acceptable carrier. 290CT2004 1/ 60 SEQUENCE LI %‘Iﬂ Rk Wik o>
Japan Tobacco, Inc. <120> Hunan Monocl onal Anti body Against A Costinul atory
Signal Transduction Mol ecule AlLI M And Pharnmaceutical Use Thereof <130> J1
A0101YI P <140> <141> <150> JP P2000- 147116 <151> 2000-05-18 <150> JP
P2001- 99508 <151> 2001-03-30 <160> 40 <170> Patent In Ver. 2.1 <210> 1
<211> 45 <212> DNA <213> Artificial Seguemgcg 290CT2004 2/ 60 <220> (223>
Description of Artificial Sequence:Artificially synthesized prinmer sequence,
Notl-T. (220> <221> prinmer-bind (222> (1).. (45) <400> 1 aactggaagc
ttcagcggcc §2Hpadetitfiicial Sequente ttttt 45 <210> 2 <211> 20 <212> DNA <213>
Artificial Sequence <220>

<220>

<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HIK.

220>
<221> primer_bind
<222> (1).. (20)

<400> 26

aggciggaac tgaggagcag 20

210> 27
<211> 1616
<212> DNA

{213> Homo sapiens

<220>
<221> 5’ UTR
222> (1).. (68)

{220>

<221> CDS
<222> (69).. (1481)




B

<223> Description of Artificial Sequence:Artificially synthesized _||nker
sequence, 20adp. <400> 2 cgtggtgtca tggcactgcg 20 290CT2004 3/ 60 Qzﬂ@t)ﬂmé
<211> 24 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Artificially synthesized |inker sequence, 24adp. <400> 3
aattcgcagt gccatgacac cacg 24 <210> 4 <211> 23 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence:Artificially

synt hesi zed prinmer sequence, H G.C. <RQ/ g l> prinmer bind <222> (1)..
(23) 290CT2004 4/60 <400> 4 gtctgctttg ctcagcgtca ggg 23 <210> 5 <211> 21
<212> DNA <213> Artificial Sequence (220> <223> Description of Artificial
Sequence: Artificially synthesized prinmer sequence. NHCc2.

(220>
<221> 3'UTR
<222> (1482).. (1616)

<220
<221> sig_peptide
<222> (69).. (125)

<400> 27

gaattcgcag tgccatgaca ccacgecatct gtcctctaga gaatccectg agagctecgt 60

tecctcace atg gac tgg acc tgg agg atc cte ttc ttg gtg gea gca gee 110
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala
1 b 10

aca gga gec cac tcc cag gtg cag cteg gtg cag tet ggeg gct gag gtg 168
Thr Gly Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val

16 20 25 30

aag aag cct ggg gee tca gig aasg gtc tcc ige aag get tet gga tac 206
Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
35 40 45

acc ttc acc gge tac tat atg cac tgg gtg cga cag gec cct gga caa 254

R

Thr Phe Thr Gly Tyr Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln




<220> <221) prinmer_bind <222> (1).. (21) <400> 6 caccggttcg gggggﬂfg%&bc
21 <210> 6 <211> 21 <212> -DNA <213> Artificial Sequence 290CT2 G4/

<220> <223> Description of Artificial Sequence:Artificially synthesized
primer sequence, Excell E. <220> <221> prinmer_bind <222> (1).. (21) <400> 6
ggtgacacta tagaatacag g 21 <210> 7 <211> 25 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence:Artificially
synthesi zed primer sequence, ckll7. <22@>/&221> priner-bind <222>
(1)..(25) <400> 7 290CT2004 6/ 60 gcaggcacac aacagaggca gttcc 25 <210> 8
<211> 20 <212> DNA

50 55 60

g8g ctt gag tgg atg gga tgg atc aac cct cac agt ggt ggc aca aac 302
Gly Leu Glu Trp Met Gly Trp Ile Asn Pro His Ser Gly Gly Thr Asn
65 70 75

tat gca cag aag ttt cag ggc agg gtc acc atg acc agg gac acg tcc 350
Tyr Ala Gln Lys Phe Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser
80 85 90

atc agc aca gec tac atg gag ctg age agg ctg aga tcc gac gac acg 398
Ile Ser Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr
95 100 105 110

gee gig tat tac tgt gecg agg acg tat tac tat gat agt agt ggt tat 446
Ala Val Tyr Tyr Cys Ala Arg Thr Tyr Tyr Tyr Asp Ser Ser Gly Tyr
115 120 125

tac cat gat gct ttt gat atc tgg ggc caa ggg aca atg gtc acc gtc 494
Tyr His Asp Ala Phe Asp Ile Trp Gly Gin Gly Thr Met Val Thr Val
130 135 140

tct tca gee tec acc aag gge cca tcg gte ttc cec etg geg ccc tge 542
Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Proc Leu Ala Pro Cys
145 150 155




<213> Artificial Sequence <220> <223> Description of ArtifiCialnéﬁQEEQ@ﬁi
Artificially synthesized prinmer sequence, ML3R <220> <221> pri '
<222> (1).. (20) <400> 8 cacaggaaac agctatgacc 20 <210> 9 <211> 21 <212>
DNA <213> Artificial Sequence <220> 290CT2004 7/60 <223> Description of
Artificial Sequence:Artificially synthesized priner sequence, 136H <220>
<221> primer bind (222> (1).. (21) <400> 9 cctggacaag gtcttgagtg g 21 (210>
10 <211> 21 (212> DNA <213> Artificigaf Bengence <220> <223> Description
of Artificial Sequence:Artificially synthesized primer sequence, 138/ 9H.
<220> <221> prinmer bind <222> (1).. (21) <400> 10 acaggaaaag gtctggagtg g
21 290CT200mecc agg agc acc tcc gag age aca geg gcc ctg gge tge ctg gte aag

Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys

160 165 170

gac tac tic ccc gaa ccg gtg acg gtg tcg tgg aac tca gge get ctg 638
Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu
175 180 185 190

acc agc ggc gig cac acc ttc cca gct gtc cta cag tcc tca gga ctc 686
Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu
195 200 205

tac tcc ctc agc age gtg gtg acc gtg ccc tecc age aac ttc gge ace T34
Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr
210 215 220

cag acc tac acc tgc aac gta gat cac aag ccc age aac acc aag gtg 782
Gln Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val
226 230 235

gac aag aca gtt gag cgc aaa tgt tgt gtc gag tgc cca ccg tgc cca 830
Asp Lys Thr Val Glu Arg Lys Cyé Cys Val Glu Cys Pro Pro Cys Pro
240 245 250

gca cca cct gtg geca gga ccg tca gtc tte ctc tte cce cca aaa cecc 878

Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro



8/ 60 <210> 11 <211> 21 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence:Artificially synthesized priggr izﬂgence,
AILI MHCL. <220> <221> primer hind <222> (1).. (21) <400> 11 aeadChiPhc
aeggccgtgt ¢ 21 <210> 12 <211> 21 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:Artificially 290CT2004 9/ 60
synt hesi zed prinmer sequence, HCcl. <220> <221> prinmer_bind <222> (1)..

(21) <400> 12 gactacttcc ccgaaccggt ggéf%l8> 13 <211> 22 (212> DNA <213>
Artificial Sequence (220> <223> Description of Artificial

Sequence: Artificially synthesized prinmer sequence, HCc7. <220> <221> priner
bi nd 255 260 265 270

aag gac acc ctc atg atc tcc cgg acc cct gag gtc acg tge gtg gtg - 926
Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val
275 280 285

gtg gac gtg age cac gaa gac ccc gag gtc cag ttc aac tgg tac gtg 974
Val Asp Val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val
290 295 300

gac ggc gtg gag gtg cat aat gcc aag aca aag cca cgg gag gag cag 1022
Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
305 310 315

ttc aac agc acg ttc cgt gtg gtc age gtc ctc ace gtt gtg cac cag 1070
Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His Gln
320 325 ' 330

gac tgg ctg aac gge aag gag tac aag tgc sag gtc tcc aac aaa ggc 1118
Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly
335 ) 340 345 350

ctc cca gee ccc atc gag aaa acc atc tcc aaa acc aaa ggg cag ccc 1166
Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro
355 360 365




<222> (1).. (22) <400> 13 gtggcaggac egtcagtctt cc 22 290CT2004 10/60 <210>
14 <211> 24 <212> DNA <213> Artificial Sequence <220> <223> Dggﬁ@ygmmon
of Artificial Sequence:Artificially synthesized prinmer sequence, “l 8.
<220> <221> prinmer bind <222> (1).. (24) <400> 14 aagaggaaga ctgacggtcc
tgcc 24 <210> 15 <211> 23 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence:Artificially synthesized priner sequence,
HCc3. 290CT2004 1 1/60 <220> <221> pr3 @ ey gpnd <222> (1). . (23) <400> 15
ccgttgtgca ccaggactgg ctg 23 <210> 16 <211> 23 <212> DNA <213> Artificial
Sequence <220> .

Cga gaa cca cag gtg tac acc ctg ccc cca tcc cgg gag gag atg ace 1214

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr

370 375 380

aag aac cag gtc agc ctg acc tge ctg gtc aaa ggc ttc tac ccc age 1262
Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
385 390 395

gac atc gce gtg gag tgg gag agc aat ggg cag ccg gag aac aac tac 1310
Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
400 405 410

aag acc aca cct ccc atg ctg gac tecc gac gge tce tte tte ctc tac 13568
Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
415 420 425 430

agc aag ctc acc gtg gac aag agec agg tgg cag cag ggg aac gtc ttc 1406
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
435 440 445

tca tge tcc gtg atg cat gag get ctg cac aac cac tac acg cag aag 1464
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys

450 455 460

agc ctc teec ctg tet ccg ggt aaa tga gtgccacgge cggeaagece 1501

Ser Leu Ser Leu Ser Pro Gly Lys

o




<223> Description of Artificial Sequence: Artificially synthesized priner
sequence, HCc4. <220> <221> primer bind <222> (1).. (23) <400> 1590CT 2004
tgcacttgta ctccttgeccg ttc 23 290CT2004 12/ 60 <210> 17 <211> 23 <212) DNA
<213> Artificial Sequence <220> <223> Description of Artificial

Sequence: Artificially synthesized primer sequence, HCc6. <220> <221>
primer_bind <222> (1).. (23) <400> 17 cagccggaga acaactacaa gac 23 <210> 18
<211> 22 <212> DNA <213> Artificial' dagugnge <220> <223> Description of
Artificial Sequence:Artificially synthesized priner sequence, H GHC
290CT2004 13/60 <220> <221> prinmer bind <222> (1).. (22) <400> 18
tcttgtagtt gttctcdfc tg 22 <210> 490

ccgetececa ggetoteggg gtegegtgag gatgetigge acgtaceceg tgtacatact 1561

tcecaggeac ccagecatgga aataaagcac ccagegetge cetggaaaaa aaaaa 1616

<210> 28
211> 470
<212> PRT

<213> Homo sapiens

<400> 28

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly
1 5 10 15

Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys

20 25 30
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Gly Tyr Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu

| 50 b5 ) 60

Glu Trp Met Gly Trp Ile Asn Pro His Ser Gly Gly Thr Asn Tyr Ala
65 70 75 80

Gln Lys Phe Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser

85 80 95

A

Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val




<211> 22 <212> DNA <213> Artificial Sequence <220> (223> Description of
Artificial Sequence:Artificially synthesized priner sequence,l«lﬂ??ﬂgggma
<221> priner_bind <222> (1).. (22) <400> 19 tacttcccag gcacccagca tg
<210> 20 290CT2004 14/60 <211> 23 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence:Artificially synthesized priner
sequence, HCc5. <220> <221> priner bind <222> (1).. (23) <400> 20
atgctgggtg cctgggaagt atg 23 <210> 21 g R¥lg2l <212> DNA <213> Artificia
Sequence <220> <223> Description of Artificial Sequence: Artificially
synt hesi zed prinmer sequence, polyA <220> 290CT2004 1 5/6 0 <221>
primer-bind 100 105 110
Tyr Tyr Cys Ala Arg Thr Tyr Tyr Tyr Asp Ser Ser Gly Tyr Tyr His
115 120 125
Asp Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
130 135 140
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
145 150 155 160
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
1656 170 175
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
180 185 190
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
195 200 205
Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gin Thr
210 215 220
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
225 230 235 240
Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro
245 250 255
Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
260 265 270
Thr Leu Met Ile Ser Arg Thr Pro Glu Yal Thr Cys Val Val Val Asp
275 280 285
Yal Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly
290 295 ' 300

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn




<222> (1).. (21) (400> 21 tcaaactatc ggccttgctg g 21 <210> 22 <211> 21
<212> DNA <213> Artificial Sequence <220> <223> Description of Argi%00di %80
Sequence: Artificially synthesized primer sequence, AlLIMCl. <220> <221>
prinmer_bind <222> (1).. (21) <400> 22 tagcctggta tcagcagaaa a 21 <210> 23
<211> 21 290CT2004 16/ 60 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence:Artificially synthesized priner sequence,
Al LI MLC2. <220> <221> primer bind (%ggaxgh%.. (21) <400> 23 gtttctgctg
ataccaggct a 21 <210> 24 <211> 22 <212>

primer sequadtce, LCcl. 310 315 320

<213> Artificial Sequence
<223> Description of Artificial Sequence:Artificially synthesized
Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp
325 330 335
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
340 345 350

Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
| 355 360 365

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn

370 375 380
Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
385 390 395 400
Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
405 410 415
Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 425 430
Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
435 440 445
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
450 455 460
Ser Leu Ser Pro Gly Lys
465 470

<210> 29
<211> 974



<220> (221> prinmer bind 2 9 OC T 2004 17/60 <222> (1).. (22) <400> 24
gcaccatctg tcttcatctt cc 22 <210> 25 <211> 21 <212> DNA <213> Ar?PmTqQQn
Sequence <220> <223> Description of Artificial Sequence: Artificially
synt hesi zed prinmer sequence, LCc2. <220> <221> primer_bind <222> (1)
(21) <400> 25 caaagagctt caacagggga g 21 <210> 26 <211> 20 <212> DNA
290CT2004 1 8/6 0 <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Artificially synt@pg%zgg priner sequence, H K <220>
> "2

<221> primer bind <222> (1). . (20) <4
<211> 1616 <212> DNA
212> DNA

aggct ggaac tgaggagcag <210> 27
<213> Homo sapiens

<220
<221> 5 UTR
222> (1).. (38)

<220>
(221> CDS
<222> (39).. (749)

220>
<221> 3’UTR
222> (750).. (974)

{220>
<221> sig peptide
222> (39).. (104

<400> 29
gaattcgeag tgccatgaca ccacggtcag gacacagc atg gac atg agg gtc ccc 56
Met Asp Met Arg Val Pro
1 5

get cag ctc ctg ggg ctc ctg ctg ctc tgg ttc cca ggt tcc aga tge 104

Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp Phe Pro Gly Ser Arg Cys

-



<213> Honp sapi ens <220>
<222> (69)..
(1616) <220>

<221> si g-peptide

(1481) 20 290CT2004 19/ 60 <220>
<222> (69). .

<221> 5' UTR <222> (1).

(68) <220>

<221>
<221> 3' UTR <222> (1iéhBCT2ML
(125) <400> 27 gaattcgcag

tgccatgaca ccacgcatct gtcctctaga gaatcccctg agagctccgt 60 tcctcacc atg gac
tgg agg ate etc ttc ttg gtg gca gea gcc 110 Met Asp Trp Thr Trp Arg

tgg
I'le
gtg
Ser
aag
Al a
cot

dn 2

acc
Leu
cag
Ay
get
Ser

gga
9

Phe Leu Val Ala Ala Ala |
tot ggg get gag gtg 158 Thr
Ala Au Va
tot gga tae -

B A& dt

i s Ser

G n Val

Lys Val

Ser

5 10 aca gga gee cac tcc cag gtg cag ctg
G n Leu Val
15 20 25 30 sag aag cct ggg gcc-tea gtg aag gto tcc tgc
206 Lys Lys Pro Gy Ala Ser Val

Gn

Cys Lys

Ay Tyr 35 40 3% ace ttc acc gqg tac tat atg caggtgg gtg cga cag gcc

caa 254 Thr Phe Thr Ay Tyr Tyr
0 CT 2004 20/60 50 55

Met His Trp Val

gac atc cag atg acc cag tct cca tet tce
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

25 30

gac aga gitc acc atc act tgt cgg gcg agt
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser

40 45

tta gee tgg tat cag cag aaa cca ggg aaa
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys

55 60

tat gtt gca tcc agt ttg caa agt ggg gtc

gtg tet

Val Ser

cag ggt

Gln Gly
50

gcc cct

Ala Pro

65

cca tca

Tyr Val Ala Ser Ser Leu Gln Ser Gly
75

agt gga tct ggg aca gat ttc act cte
Ser Gly Ser Gly Thr Asp Phe Thr Leu

90 95
gaa gat tti gca act tac tat tgt caa
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln

105 110

Val Pro Ser
80

acc atc agc

Thr Ile Ser

cag gct aac

Gln Ala Asn

gca tct gta gga
Ala Ser Val Gly
35

att agec agg ttg

Ile Ser Arg Leu

aaa ctc ctg atc
Lys Leu Leu Ile
70

agg ttc age ggc
Arg Phe Ser Gly
85

age ctg cag cct
Ser Leu Gln Pro
100

agt ttc ccg tgg
Ser Phe Pro Trp
115

Arg An Ala Pro Gy

152




60 ggg ctt gag tgg atg gga tgg atc aac cat cac agt ggt ggc aca aac _302

Leu
gca
Lys
tac
Au
gag
Thr
tgg
Adn
gtc
Pro
aca
Al a
teg
Asn
cta

du
cag
Phe
atg
Leu
agg
Tyr
ggc
Ay
ttc
Leu
gag
Lou
tgg
Ser
cag

Trp. Met Ay Trp Ile Asn Pro His Ser Ay @y Thr Asn 65 7027950&Ta100&
aag ttt cag ggc agg gtc ace atg ace agg gac acg tcc 350 Tyr Ala Gn
Gn @y Arg vVal Thr Met Thr Arg Asp Thr Ser 80 85 90 ate agc aca gcc
gag ctg agc agg ctg aga tcc gac gac acg 398 Ile Ser Thr Ala Tyr Met
Ser Arg Leu Arg Ser Asp Asp Thr 95 100 105 110 gcc gtg tat tac tgt
acg tat tac tat gat agt agt q% t/afte?% Ala vVal Tyr Tyr Cys Ala Arg
Tyr Tyr Asp Ser Ser Gy Tyr 120 I25 tac cat gat get ttt gat ate
caa ggg aca atg gtc ace gtc 494 Tyr His Asp Ala Phe Asp Ile Trp Ay

Thradgttd/adgeTeaa gk akdOaaB Ftd 4Rat e bea caaCa&tegt@g@t ggfecca tag
ccc ctg gcg ccc tge 542 Ser Ser Ala Ser Thr Lys ro Ser Val Phe

Al aTiEr PheGLy 165 $39 THeOLAO PET 21041 21400 ArgCTIR00a PYTa90e 1 CC 030 age
gec ctg ggc tgc ctg gte aag 590 Ser Arg Ser Thr u Ser Thr Al a
Ay Cygabou Val Lys 160145 170 gac tac fighc ccc gaa ccg gtg acg gtg
aac tea ggc get ctg 638 Asp Tyr Phe Pro u Pro Val Thr Val Ser Trp
Gy Ala Lou 175 180 185 190 ace age ggc gtg cac acc ttc cca get gtc
tee tea gga etc 686 Thr Ser Ay Val H's Thr Phe Pro Ala Val Lou G n

Ser Ser Gy &ao"ﬂct}gg‘riczggc %Qc ttc ccg cca tct gat gag cag ttg aaa tct gga 488

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
135 140 145 150

act gcc tct gtt gig tge ctg ctg aat aac ttc tat ccc aga gag gec 536
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
156 160 165

aaa gta cag tgg aag gig gat aac gece ctc caa tcg ggt aac tec cag 584
Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
]_.70 175 180

gag agt gtc aca gag cag gac agc aag gac agc acc tac agec ctc age 632
Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
185 190 195

agc acc ctg acg ctg agc aaa gca gac tac gag aaa cac aaa gtc tac 680
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
200 205 210

gcc tge gaa gtc acc cat cag g8c ctg age teg ccc gtc aca aag agc 728

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser



tac tee etc agc age gtg gtg ace gtg ccc tee agc aac ttc ggc acc 734 Tyr Ser
Lou Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gy Thr 210 215 22D9¢&d 26i¢cC
tac acc tgc aac gta gat cac aag ccc age aac ace aag gtg 782 @ n Thr Tyr Thr
Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val 225 230 235 gic aag aca gtt
gag cgc aaa tgt tgt gtc gag tgc cca ccg tgc cca 830 Asp Lys Thr vVal Qu Arg
Lys Cys Cys Val Qu Cys Pro Pro Cys Pro 240 245 250 gca cca cet gtg gca gga
ccg tea gte ttc etc ttc ccc cca aaa c% g}%?ﬁla Pro Pro Val Ala Ay Pro Ser
Val Phe Lou Phe Pro Pro Lys Pro 290CT 8 60 255 260 265 270 aag gac ace
etc atg ate tee cgg acc cct gag gtc acg tgc gtg gtg - 926 Lys Asp Thr Leu
Met Ile Ser2pgg Thr Pro G ugggl Thr Cys Val Yed 275 280 285 gac gtg age
cac gaa gac ccc gag gtc cag ttc aac tgg tac gtg 974 Val Asp Val Ser Hs Gu
Asp Pro Au Val Gn Phe Asn Trp Tyr Val 290 295 300 gac ggc gtg gag gtg cat
aat gec aag aca aag cca egg gag gag cag 1022 Asp dy VvVal Qu Val H's Asn

Al a Lys Thr Pr r u . dn 305 310 315 ttc,aac age acg ttg cgt gtg
gte age gt ct{é%/c%agc%ggggga ?P g ¢ act%gaagﬁwaaébﬁgc%scﬁc%rgc%ﬁ?"%lgﬁ& Arg B val
Ser Val LeugThr, Va Vgi‘f ?{!@ (,%n 320 325 330 gac tgg ctg aac ggc aag gag tac

aag tgc aagplb? é‘sfl & c 1118 Asp Trp Leu Asn Ay Lys Qu Tyr Lys
Cys Lys Val Ser Asn Lys %g 335 340 345 -350

tccagectga ccecctecca tectttggee tetgaccett tttccacagg ggacctacce 839
ctattgeggt cctecagetc atctttcace tcaccccect cetecteett ggetttaatt 899

atgctaatgt tggaggagaa tgaataaata aagitgaatct ttgcaaaaaa aaaaaaaaaa 959

aatctctgeg gcege 974

<210> 30
<211> 236
<212> PRT
<{213> Homo sapiens

<400> 30
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 b ' 10 15
Phe Pro Gly Ser Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
20 25 30
Val Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser



etc cca gcc ccc ate gag aaa ace ate tee aaa acc aaa ggg cag ccc 1166 Leu
Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys Thr Lys Ay G n Pro 355 360 365
290CT2004 23/60 cga gaa cca cag gtg tac acc ctg ccc cca tcc cgg g Q{ddn@tg
ace 1214 Arg Qu Pro @n Val Tyr Thr Leu Pro Pro Ser Arg Qu Gu Met Thr
370 375 380 aag aac cag gtc age ctg ace tgc ctg gte aaa ggc ttc tac ccc age
1262 Lys Asn G n Val Ser Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser 385
390 395 gac ate gee gtg gag tgg gag aqplg?Qs gg cag ccg gag aac aac tac 1310
Asp Ile Ala Val Gu Trp Au Ser Asn Ay n Pro Gu Asn Asn Tyr 400 405 410
aag ace aca cct ccc atg ctg gac tee gac ggc tee ttc ttc etc tac 1358 Lys
Thr Thr Pro Pro Met3sLeu Asp Ser Asp4@d y Ser Phe Phe ggeu Tyr 415 420 425 430
age aag etc ace gtg gac aag age agg tgg cag cag ggg aac gtc ttc 1406 Ser Lys
Leu Thr Val GAsPlEYHeSeér Arg LEUPLA RIS TRp Gyt mGYa'LyPhpr ﬁ 44S tea tgc
tcc gtg atg cat gag-got ctg cac aac cac tac acg cag aa X er Cys Ser

Val Met H's GQusfla Leu H's Asngds Tyr Thr G n kxs 450 455 460 age etc tcc
ctg tct cog ggt aaa tga gtgccacggc cggcaagccc 15 Ser Leu Ser Leu Ser Pro

gat oot Loge. e R adeg e did e HEf ATt Ss%%%‘@agg%%c Htadageac

ccagcgctgc c&gggaaaaa aaaaa ﬁ%10> 28 80

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 90 95
Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln.Gln
100 105 110
Ala Asn Ser Phe Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
115 120 126

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp

130 135 140
Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
145 150 155 160
Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu
165 170 175
Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
180 185 190
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
195 200 " 205
Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser
210 215 220

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

i 225 230 235




<211> 470 <212> PRT <213> Hono sapi ens <400> 28 Met Asp Trp Thr Trp Arg lle
Leu Phe Leu Val Ala Ala Ala Thr Gy 1 5 10 15 Ala His Ser G n Val? 067 gy
Val dn Ser Gy Ala Ju Val Lys Lys 20 25 30 Pro Ay Ala Ser Val Lys Val Ser
Cys Lys Ala Ser Ay Tyr Thr Phe 35 40 45 Thr Ay Tyr Tyr Met His Trp Val Arg
Gn Ala Pro Ay An Ay Leu 50 55 60 Gu Trp Met Ay Trp Ile Asn Pro H s Ser
Ay Ay Thr Asn Tyr Ala 65 70 75 80 dn Lys Phe An Ay Arg Val Thr Met Thr
Arg Asp Thr Ser Ile Ser 85 90 95 Thrjﬁ?a gyb Met Gu Leu Ser Arg Leu Arg
Ser Asp Asp Thr Ala Val 1616 290CT200 57 07100 105 110 Tyr Tyr Cys Ala Arg
Thr Tyr Tyr Tyr Asp Ser Ser Ay Tyr Tyr His 115 120 125 Asp Ala Phe Asp Ile
Trp Ay An dy Thr Met Val Thr Val Ser Ser 130 135 140 Ala Ser Thr Lys Qy
Pro Ser Val Phe Pro Lou Ala Pro Cys Ser Arg 145 150 155 160 Ser Thr Ser
AQu Ser Thr Ala Ala Lou Gy Cys Lou Val Lys Asp Tyr 165 170 175

210> 31
<211> 1708
<212> DNA

<213> Homo sapiens

<220>
<221> 5'UTR

<222> (1)..(93)

<220>
<221> CbS
<222> (94).. (1506)

<220>
<221> 3’ UTR
<222> (1507).. (1708)

{220>
<{221> sig peptide
<222> (94).. (150)

<400> 31

gaattcgcag taccatgaca ccacgggage cccagecttg ggattcccaa gtgtttgtaa 60




Phe
Ay
Lou
Tyr
240
255
265
280
295

Pro u Pro Val Thr Val Ser Trp Asn Ser Ay Ala Lou Thr Ser
Val H's Thr Phe Pro Ala Val Lou An Ser Ser Ay Lou Tyr Ser
Ser Ser Val Val Thr Val Pro Ser Ser Asa Phe Gy Thr dn Thr
Thr Cps Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys

180 185 190
159 D105
210 215 220
225 230 235

Thr Val QQu Arg Lys Cys Cys Val Qu Cys Pro Pro Cys Pro Ala Pro 245 250

Pro Val Ala Ay Pro Ser Val Phe Lou Phe Pro Pro Lys Pro Lys
270 Thr Lou Met Ile Ser Arg Thr Pr:if)3g’l5 al Thr Cys Val Val
285 Val Ser Hs Qu Asp Pro Qu Va n Phe Asn Trp Tyr Val
300 Val Ju Val H's Asn Ala Lys Thr Lys Pro Arg AQu Ju Gn

Asp . 260
Val Asp 275
Asp Ay 290

Phe Asn

290CT2004 26dagfgdia gddttdapedB28chiggacihacPhtelssy Yok @l cefaghagglenaThr Val
Hs @n Asp Trp 325 330 335 Leu Asn Ay Lys Au Tyr Lys Cps Lys Val Ser

Lys Gy Leu Pro 340 345 350 Ala Pro | IgtGH: L¥g G1§ Ldd Seperrplys Thr Lys

Val
Asn
Ay

Gn Pro Arg Au 355 360 365
1 5

gtt ttc ctt gtt gect ata tta gaa ggt gtc cag tgt gag gtg cag ctg
Yal Phe Leu Val Ala Ile Leu Glu Gly Val Gln Cys Glu Val Gln Leu
10 1% 20

gtg gag tct ggg gga ggc ttg gta cag cct ggg geg tce ctg aga cte
Yal Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu
25 30 35

tecc tgt gea gec tet gga tte acc tte agt age tac gac atg cac tgg
Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Asp Met His Trp
40 45 50 55

gtc cgc caa get aca gga aaa ggt ctg gag tgg gtc tca get att ggt
Yal Arg Gln Ala Thr Gly Lys Gly Leu Glu Trp Val Ser Ala Ile Gly
60 65 70

act gct ggt gac aca tac tat cca gge tcc gtg aag gge cga ttc acc
Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser Val Lys Gly Arg Phe Thr
75 80 85

ate tcc aga gaa aat gcc aag aac tcc ttg tat ctt caa atg aac age

Ile Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser

162

210

258

306

402




Pro Gn Val Tyr Thr Leu Pro Pro Ser Arg Gu @u Met Thr Lys Asn 37Q 375 380
G n Val Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp Ille 3457 BobliBos
400 Ala Val Qu Trp Qu Ser Asn Ay G n Pro Gu Asn Asn Tyr Lys Thr 405 410
415 Thr Pro Pro Met Lou Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Lys 420 425
430 Leu Thr Val Asp Lys Ser Arg Trp G n @n Gy Asn Val Phe Ser Cps 435 440
445 Ser Val Met Hs Qu Ala Leu H's Asn H's Tyr Thr G n Lys Ser Leu 450 455
Ser Leu Ser Pro Ay Lys 465 470 <210>5ggé4@p0<211> 974 290CT2004 27/ 60 <212>
DNA <213> Honp sapi ens <220> <221> 5'UTR <222> (1).. (38) <220> (221> CDS
<222> (39).. (749) <220> <221> 3'UTR <222> (750).. (974) <220> <221>

sig". peptide 950 95 100

ctg aga gcc ggg gac acg get gtg tat tac tgt gta aga gat aat agg 450
Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyr Cys Val Arg Asp Asn Arg
105 110 ' 115

aag gtg acc cac gag cac tac tac tac tac ggt atg gac gtc tgg ggc 498
Lys Val Thr His Glu His Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly
120 125 130 135

caa ggg acc acg gtc acc gtc tee tca gee tec ace aag gge cca tcg 546
Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
140 145 150

gte tte cce ctg geg cee tge tce agg age ace tce gag age aca geg 594
Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
155 ‘160 _ 165

gce ctg ggc tge ctg gtc aag gac tac ttc ccc gaa ccg gtg acg gtg 642
Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
170 176 ’ 180

tcg tgg aac tca gge gct ctg acc age ggc gtg cac ace ttc cca get 690

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
= 185 190 195




<222> (39).. (104) <400> 29 gaattcgcag tgccatgaca ccacggtcag gacacagc atg

gac atg agg gtc ccc 56 Met Asp Met Arg Val Pro 1 5 get cag etc ctg] 8467 ene
ctg ctg etc tgg ttc cca ggt tcc aga tgc 104 Ala G n Leu Leu Ay Leu Lou Leu
Leu Trp Phe Pro Ay Ser Arg Cps 290CT2004 28/60 10 15 20 gac ate cag atg acc
cag tct cca tct tee gtg tct gca tct gta gga 152 Asp Ile @A n Met Thr A n Ser
Pro Ser Ser Val Ser Ala Ser Val Gy 25 30 35 gac aga gtc acc ate act tgt egg
gcg agt cag ggt att agc agg ttg 200 Apg Argggval Thr Ile Thr Cys Arg Ala Ser
Gn Ay Ile Ser Arg Leu 40 45 50 tta gcc tgg tat cag cag aaa cca ggg aaa gcc
cct aaa etc ctg ate 248 Leu Ala Trp Tyr Gn A@n Lys Pro Ay Lys Ala Pro Lys

Leu Leu || e&€B5ctd B8 W@ tas ggat cyrdat clocactc BEg agaagtygt@Iecoftyy CCEBSt ca agg
ttc agc ggc 296 Tyr Val Ala Ser Ser Lou An Ser Gy Val Pro Ser Arg Phe Ser

Gy 75 80 8¥ahbeu $da Sext SgpdlyckewTyrtIee buti Sef SedC¥aloWg]l q®e wae Ctg cag cat
344 Ser Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Lou G n Pro 90 95

100 gaa gat20Gt gca act tac 208t tgt caa cag ggj aac agt ttc cgg tgg 392 Qu
Asp Phe Ala Thr Tyr Tyr Cys A n d@n Ala Asn Ser Phe Pro Trp 105 110 115
290CT2004 29/60 acg ttc ggc caa ggg ace aag gtg gaa ate aaa cga act gtg get
gea 440

ccc tcc age aac ttc gge acc cag acc tac acc tge aac gta gat cac 786
Pro.Ser Ser Asn Phe Gly Thr Gin Thr Tyr Thr Cys Asn Val Asp His
220 225 230

aag ccc agc aac acc aag gig gac aag aca gtt gag cge aaa tgt tgt 834
Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys
235 240 245

gtc gag tgc cca ccg tge cca gea cca cct gtg gea gga cog tea gtc 882
Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val
250 255 260

ttc cte ttc ccc cca aaa cec aag gac acc ctc atg atc tcc cgg ace 930
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
265 270 275

cct gag gtc acg tgc gtg gtg gtg gac gtg age cac gaa gac ccc gag 978
Pro Glu Val Thr Cys Yal Val Val Asp Val Ser His Glu Asp Pro Glu
280 285 290 295

gtc cag tic aac tgg tac gtg gac ggc gtg gag gtg cat aat gcc aag 1026

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys




Thr Phe Ay An @y Thr Lys Val Gu Ile Lys Arg Thr Val Ala Ala 120 125 130
cca tet gtc ttc ate ttc ccg cca tct gat gag cag ttg aaa tct gga 488 9BCH NBer
Val Phe Ile Phe Pro Pro Ser Asp Qu G n Leu Lys Ser Ay 135 140 145 150 act

gcc tct gtt gtg tgc ctg ctg aat aac ttc tat ccc aga gag gee 536 Thr Ala Ser
Val Val Cys Leu Len Asa Asn Phe Tyr Pro Arg A u Ala 155 160 165 aaa gta cag

tgg aag gtg gat aac gcc ctc caa tcg ggt aac tcc cag 584 Lys Val

A@n Trp Lys

Val Asp Asn Ala Leu A n Ser Ay Asn Ser.d 70 175 180 gag agt gtc aca gag
646 8

cag gac age aag gac agc ace tac agc ¢

2 Gu Ser vVal Thr Au G n Asp

Ser Lys Asp Ser Thr Tyr Ser Leu Ser 185 190 195 age acc ctg acg ctg age aaa

gca gac tac gag aaa cac app dte tac 680 X' Thr Leu Thr %@u Ser
Asp Tyr Qu Lys H s Lys Val Tyr 200 205 210 gcc tgc gaa gt

Lys Al a

ace cat cag ggc

ctg age tcg ccc gtc aca aag age 728 Ala Cys Qu Val Thr Hs A n Ay Leu Ser
Ser Pro Val Thr Lys Ser 290CT2004 30/60 215 220 225 230 ttc aac agg gga gag

tgt t t, gct t 779 Phe Asn Arg a
t ccagect Sggcc%%‘? eBoC0E BBE hpgoros E1G AR AR o8 GiacRBoR R AL Ia%eco

s 235
8

ctattgcggt gct tc,atcgtttgac ccccecet ctcctcctt gctttaatt 899
at gct aat gt g gﬁ' aAIE?nga@é'télnagE? daner %@B&a‘&'&a g]agaha%ﬁaa 959

aat ctctgcg gccgec 974 <210> 30 <211> 236
315 320 325

glc ctc acc gtt gtg cac cag gac tgg ctg aac gge aag gag tac aag
Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
330 335 340

tgc aag gtc tcc aac aaa gge ctc cca gec cec atc gag 2aa ace atc
Cys Lys Val Ser Asn Lys Gly Lsu Pro Ala Pro Ile Glu Lys Thr Ile
345 350 355

tcc aaa acc aaa ggg cag ccc cga gaa cca cag gtg tac acc ctg cce
Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
360 365 370 375

cca tcc cgg gag gag atg acc aag aac cag gtc agc ctg acc tgc ctg
Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
380 385 390

gic aaa ggc ttc tac ccec age gac'atc gcc gtg gag tgg gag agc aat
Yal Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
395 400 405

1122

1170

1218

1266

1314




<212> PRT <213> Hono sapi ens <400> 30 Met Asp Met Arg Val Pro Ala qu%beu
Leu Ay Leu Leu Leu Leu Trp 1 5 10 15 Phe Pro Ay Ser Arg Cys Asp IZI @ o

Met Thr G n Ser Pro Ser Ser 20 25 30 Val Ser Ala Ser Val Ay Asp Arg Val Thr
Ile Thr Cys Arg Ala Ser 290CT2004 31/60 35 40 45 Gn Gy Ile Ser Arg Leu Leu
Ala Trp Tyr Gn Gn Lys Pro Ay Lys 50 55 60 Ala Pro Lys Leu Leu Ile Tyr Va

Ala Ser Ser Leu Gn Ser Ay Val 65 70 75 80 Pro Ser Arg Phe Ser Ay Ser Ay
Ser Ay Thr Asp Phe Thr Leu Thr 85 90i39§/{I6e Ser Ser Leu Gn Pro Au Asp Phe
Ala Thr Tyr Tyr Cys Gn Gn 100 105 110 a n Ser Phe Pro Trp Thr Phe Gy

Gn dy Thr Lys Val Ju Ille 115 120 125 Lys Arg Thr Val Ala Ala Pro Ser Va

Phe |l e Phegdyr caProegSeag As® 2hd30tab35ad 49c Qda 6D ckBlatg) st%ac Fos Thraedl a Ser
Val Val Cys Leu Leu Asn Asn 145 150 155 160 Phe Tyr Pro Arg Qu Ala Lys

Val G n Tr pGly 61¥@ro/6Tu ASH AShaTyrelys Gfr 1 Ser An Gu
Ser Val Thr 1Cyalyu € noAsp Ser Lys Yksegylg‘grlg% RS PR Mete LalFlakp o2

410 415 420

gac ggc tce ttc ttc cte tac age aag ctc acc gtg gac aag age agg

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg

425 430 435

tgg cag cag ggg aac gtc ttc tca tge tcc gtg atg cat gag get ctg
Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
440 445 450 455

cac aac cac tac acg cag aag age ctc tcc ctg tct ccg ggt aaa tga

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

460 465 470

gtgccacgge cggeaagecc ccgetecceca ggetceteggeg gtegegtgag gatgettgge 1566

acgtaccccg tgtacatact tcccaggcac ccagcatgga aataaageac ccagegetge 1626

cctgggccce tgecnaaaaaa aaasaaaaaa aaaasaaaaa aaaaaaaaaa aaaaaaasaaa 1686

aaaaaaaaat ctctgeggee gc

<210> 32




190 Ser Thr Tyr Ser Leu Ser Ser Thr Lou Thr Leu Ser Lys Ala Asp Tyr 195 200
205 @u Lys Hs Lys Val Tyr Ala Cys Gu Val Thr Hs Gn Gy Leu Sep 934Q 2815
220 Ser Pro Val Thr Lys Ser Phe Asn Arg Ay Qu Cys 225 230 235 290CT2004
32/ 60 <210> 31 <211> 1708 <212> DNA <213> Honp sapi ens <220> <221> 5' UIR
<222> (1).. (93) <220> <221> CDS <222> (94).. (1506) <220> <221> 3' UIR
<222> (1507).. (1708) <220> <221> sig peptide <222> (94).. (150) <400> 31
gaattcgcag taccatgaca ccacgggagc cccaggt¥g ggattcccaa gtgtttgtaa 60
290CT2004 33/60 tcagtgatca ggactgagca cacaggactc ace atg gag ttg ggg ctg age
tgg 114 Met Gu Leu Ay Leu Ser Trp 1 5 gtt ttc ctt gtt get ata tta gaa ggt
gtc cag tgt<¥dg 4% cag ctg 162 Val Phe Leu Val Ala Ile Leu Qu Ay Val dn
Cys Gu Val dn Leu

<212> PRT

<213> Homo sapiens

<400> 32
Met Glu Leu Gly Leu Ser Trp Val Phe Leu Val Ala Ile Leu Glu Gly
1 5 10 15
Val Gln Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
20 25 30
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45
Ser Ser Tyr Asp Met His Trp Val Arg Gln Ala Thr Gly Lys Gly Leu
50 55 60

Glu Trp Val Ser Ala Ile Gly Thr Ala Gly Asp Thr Tyr Tyr Pro Gly
65 70 75 80

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Glu Asn Ala Lys Asn Ser

85 90 95
Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr
100 105 110
Tyr Cys Val Arg Asp Asn Arg Lys Val Thr His Glu His Tyr Tyr Tyr
115 120 125
Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
130 135 140
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
145 150 155 160

2.

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr



10 15 20 gtg gag tat ggg gga ggc ttg gta cag cct ggg ggg tee ctg aga ctc 210

Val

t gt
Al a

Au
gca
Ser

aca
Lys
cca
Ser

ttg
Leu
gtg
Tyr

tac
Met

tee
Lys
gag
Thr

Ser Ay Ay Ay Leu Val Gn Pro Ay Gy Ser Leu Arg Leu 25 30085 2i0ée
gcc tat gga ttc ace ttc agt age tac gac atg cac tgg 258 Ser Cps Al a
Gy Phe Thr Phe Ser Ser Tyr Asp Met His Trp 40 45 50 55 gtc cgc caa
gga aaa ggt ctg gag tgg gtc tea get att ggt 306 Val Arg G n Ala Thr
Gy Leu Du Trp Val Ser Ala Ile Ay 60 65 70 act got ggt gac aca tac
ggc tee gtg aag ggc ega ttc ageg3s4 ghr Ala Gy Asp Thr Tyr Tyr Pro
Val Lys Gly Arg Phe Thr 75 80 85 k z atc tee aga gaa aat gee aag aac
tat ctt caa atg aac age 402 Ile Ser Arg Qu Asn Ala Lys Asn Ser Leu
G n Met Asn Ser 268CT2004 34/60 9T095 100 ctg agalgec ggg gac acg
tat tac tgt gta aga gat aat agg 450 Leu Arg Ala Ay Asp Thr Al a Val

CysPAAPrév@u/B #6h TRE KValOSerl Top ULh S610GUF A13CEeif Thr R CacC tac tac
ggt atg gac gtc tgg ggc 498 Lys Val Thr Hs Qu H's Tyr Tyr Tyr Tyr

Asp Val Trp @gp 120 125 130 13jgscaa ggg acc acgg@tc acc gtc tcc tea
acc aag ggc cca tog 546 A n dy Thr Thr Val Thr Val Ser Ser Ala Ser

R O DR MR T 2 8
Al a 195
Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr
210 215 220
Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
225 230 235 240
Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro
245 250 255
Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
260 265 270
Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
275 280 285
Yal Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly
290 295 300
Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn
305 310 315 320
Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp
325 330 335
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
340 : 345 350
Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
355 360 365
Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn




160 165 gee ctg ggc tgc ctg gtc aag gac tac ttc ccc gaa ccg gtg acg gtg
Ala Leu Ay Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr Va? 93@82 ZS
tog tgg aac tea ggc get ctg ace age ggc gtg cac ace ttc cca ge er
Asn Ser Ay Ala Leu Thr Ser Ay Val H's Thr Phe Pro Ala 185 190 195 2 9
2004 3 5/6 0 gtc cta cag tcc tea gga ctc tac tcc ctc agc agc gtg gtg acc
738 Val Leu An Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val Val Thr Val 200
210 215 ccc tcc age aac ttc ggc aCﬁ(j:;;YgB gcc tac acc tgc aac gta gat cac
T

Pro Ser Ser Asn Phe Ay Thr Gn r "Tyr Thr Cys Asn Val Asp H's 220 225
aag ccc age aac acc aag gtg gac aag aca gtt gag cgc aaa tgt tgt 834 Lys
Ser Asn Thi37Qys Val Asp Lys3Thr Val @ u Arg 3dggs Cys Cys 235 240 245 gtc
tgc cca ccg tgc cca gca eca cct gtg gea gga ccg tea gtc 882 Val Gu Cys

Pro CysGRr ¥al SerPLou Ahe &) LAk &al lysPeny BRE T¥2! PRp 82 Mp2ffh ttC ctc ttc

eca aaa ccc aag gac ace ctc atg ate tcc egg ace 930 Phe Lou Phe Pro Pro
Pro Lys3gsp Thr Leu Met 4dge Ser Arg Thr ggg 270 275 cct g% gtc acg tgc
gtg gtg gac gtg age cac gaa jac ccc gag 97 Pro G u Val r Cps Val Val

Asp Val yfevab @101t 400 £50A8) 613%00,785, 899 R9SAH 3,874 1 22C tog tac

gac ggc gtg gag gtg cat aat gcc aag p Tyr Val

@y vVal du Val H's %g Ala Lys 29 @1'102004 415

Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 425 430
Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
435 ' 440 445
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
450 455 460

Ser Leu Ser Pro Gly Lys

465 470

<210> 33
<211> 948
212> DNA

<213> Homo sapiens

220>
{221> 5’ UTR
222> (.. 2N

<220>



36/ 60 300 305 310 aca aag cca cgg gag gag cag ttc aac age acg ttc cgt gtg
gte agc 1074 Thr Lys Pro Arg AQu GQu G n Phe Asn Ser Thr Phe Arg

Ser 315 320 325 gte ctc acc gtt gtg cac cag gac tgg ctg aac ggc agg{] éﬁagﬂ lac
aag 1122 Val Leu Thr Val Val Hs Gn Asp Trp Leu Asn Gy Lys'Ju Tyr Lys
330 335 340 tgc aag gte tcc aac aaa ggc ctc cca gcc ccc ate gag aaa ace ate
1170 Cys Lys Val Ser Asn Lys Qy Lou Pro Ala Pro Ile Au Lys Thr Ile 345
350 355 tcc aaa ace aaa ggg cag ccc %?% ca cag gtg tac acc ctg ccc 1218
Ser Lys Thr Lys Ay Gn Pro Arg GQu Pro al Tyr Thr Leu Pro 360 365 370
375 cca tcc cgg gag gag atg ace aag aac cag gtc agc ctg ace tgc ctg 1266

Pro Ser Arg<f21> @3 Met Thr Lys Asn @ n Val Ser Leu Thr Cps Leu 380 - 385
390 gtc aaa ggc ttc tac ccc agc gac ate gcc gtg gag tgg gag age aat 1314

Val Lys G y<@m® Ta8).P(m8per Asp Ile Ala Val Qu Trp Gu Ser Asn 395 400 405
290CT2004 37/ 60 ggg cag ceg gag aac aac tac aag ace aca cct ccc atg ctg gac
tcc 1362 Ay dAn Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser
410 415 420 gac ggc tcc ttc ttc ctc tac agc aag ctc ace gtg gac aag agc agg
1410 Asp Ggyopser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg 425
430 435 tgg cag cag ggg aac gtc ttc tea tgc tcc gtg atg cat gag get ctg 1458

221> 3'UTR
<222> (739).. (948)

220>
221> sig_peptide
<222> (28).. (8T

<400> 33
gaattcgcag tgccatgaca ccacgee atg gaa acc cca geg cag ctt cte ttc 54
Met Glu Thr Pro Ala Gln Leu Leu Phe
1 5

ctc ctg cta ctc tgg ctc cca gat acc acc gga gaa att gtg ttg acg 102
Leu Leu Leu Leu Trp Leu Pro Asp Thr Thr Gly Glu Ile Val Leu Thr
10 15 20 25

" cag tct cca ggc acc ctg tct ttg tet cea ggg gaa aga gcc acc cte 150
Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu
30 35 40

R tce tge agg gec agt cag aat att aga agc age tac tta gee tgg tac 198

Ser Cys Arg Ala Ser Gln Asn Ile Arg Ser Ser Tyr Leu Ala Trp Tyr



Trp Gn An Gay Asn Val Phe Ser Cys Ser Val Met Hs Qu Al a Leu 449%@@&&0
455 we aac cac tac acg cag aag agc ctc tcc ctg tct ccg ggt aaa tga“l s
Asn His Tyr Thr @ n Lys Ser Leu Ser Leu Ser Pro Gy Lys 460 465 470

gt gccacggc cggcaagccc ccgctcccca ggcetctcggg gtcgegtgag gatgettgge 1566
acgtaccccg tgtacatact tcccaggcac ccagcat gga aat aaagcac ccagcgctgc 1626
cctgggcccc tgcnaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1686
aaaaaaaaat ctctgcggcc gc 1708 (210> S%h%/Q C T 2004 38/60 <211> 470 <212>
PRT <213> Hono sapi ens <400> 32 Met d 9 y Leu Ser Trp Val Phe Leu Val
Ala lle Leu Gu @y 15 10 15 Val dn Cs Qu Val @n Leu Val Qu Ser Gy
Gy Gy Leu Val Gn 2525 30 Pro Gy Ggg Ser Leu Arg Legg Ser Cys Ala Ala Ser
Gy Phe Thr.Phe 35 40 45 Ser Ser Tyr Asp Met His Trp Val Arg Gn Ala Thr Ay
Lys Gy Leu 50 55 60 Gu Trp Val Ser Ala lle Ay Thr Ala Ay Asp Thr Tyr Tyr
Pro Gy 65 70 75 80 Ser Val Lys Ay Arg Phe Thr Ile Ser Arg Gu Asn Ala Lys

Asn Ser 85 cga%lg§g IaQH c;lc_; rg&@‘éa@ &%Ec ’%’EQ &%r c{'cO'ﬂtcArtgatAlgE‘t Cg;'cg t%%p EQ& Ala val

Tyr 100 105
Gln Gln Lys Pro Gly Gln Ala Pro Gly Leu Leu Ile Tyr Gly Ala Ser

60 65 70

agc agg gcc act ggc atc cca gac agg ttc agt ggc agt gegg tct geg 294
Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly
75 80 85

aca gac ttc act ctc acc atc age aga ctg gag cct gaa gat ttt geca 342
Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala

90 95 100 105

gtg tat tac tgt cag cag ttt ggt agc tca cct atg tgc agt ttt ggec 390
Val Tyr Tyr Cys Gln Gln Phe Gly Ser Ser Pro Met Cys Ser Phe Gly
110 115 120

cag ggg acc aag ctg gag atc aaa cga act gtg get gea cca tet gte 438
Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val
‘125 130 135 °

ttc atc ttc ccg cca tct gat gag cag ttg aaa tct gga act gee tct 486

Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser

140 145 150



Tyr Cys Val Arg Asp Asn Arg Lys Val Thr Hs Qu H's Tyr Tyr Tyr 115 120 '125
Tyr Ay Met Asp Val Trp Ay @dn @y Thr Thr Val Thr Val Ser Ser 13 QBE Heko
Ala Ser Thr Lys Gy Pro Ser Val Phe Pro Lou Ala Pro Cys Ser Arg 145 150 155
160 ;. Ser Thr Ser Au Ser Thr Ala Ala Lou Ay Cys Leu Val Lys Asp Tyr
290CT2004 39/60 165 170 175 Phe Pro G u Pro Val Thr Val Ser Trp Asn Ser Qy
Ala Leu Thr Ser 180 185 190 Gy Val H's Thr Phe Pro Ala Val Leu @ n Ser Ser
Gy Leu Tyr Ser 195 200 205 Leu Ser Segf 3Y£|6 gal Thr Val Pro Ser Ser Asn Phe
dy Thr dn Thr 210 215 220 Tyr Thr Cps n Val Asp His Lys Pro Ser Asn Thr
Lys Val Asp Lys 225 230 235 240 Thr Val du Arg Lys Cys Cps Val A u Cys
Pro Pro Cysefr @tsNtgcRetg 24p 2502255t rtat \tde A¢a gakyadd @aadeta \elg Phes4leu Phe
Pro Pro Lys Pro Lys Asp 260 265 270 Thr Leu Met Ile Ser Arg Thr Pro A u Va

Thr Cys Val ValaVaVdlysAsqu 286 ARR0As8Phe/qyr Tio b GTLUARSRyS Va1 @1 Val G n Phe
Asn Trp Tyr Val Asp Ay 290 295

155 160 165

tgg aag gtg gat aac gcc ctc caa tcg ggt aac tcc cag gag agt gtc 582
Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val
170 175 180 185

aca gag cag gac agc aag gac agc acc tac agc ctc age age acc ctg 630
Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu
190 195 200

acg ctg agc aaa gca gac tac gag @aa cac aaa gtc tac gecc tgc gaa 678
Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu
205 210 215

gtc acc cat cag ggec ctg agc teg ccc gtc aca aag age ttc aac agg 726

Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg

220 225 230
gga gag tgt tag agggagaant gececccacct getcctcagt teccagectga 778"
Gly Glu Cys
235

ccccctecca tecettiggee tetgaccett tttccacagg ggacctacece ctattgeggt 838




300 Val du Val H's Asn Ala Lys Thr Lys Pro Arg u Gu d@n Phe Asn 305 310
315 320 Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val Hs dn A3@8 G0TAIB25
330 335 Leu Asn Ay Lys Qu Tyr Lys Cps Lys Val Ser Asn Lys Gy Leu Pro 340
345 350 Ala Pro Ile GQu Lys Thr Ile Ser Lys Thr Lys Ay @n Pro Arg Qu 355
360 365 Pro @ n Val Tyr Thr Lou Pro Pro Ser Arg Gu G u Met Thr Lys Asn
290CT2004 40/60 370 375 380 A n Val Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr
Pro Ser Asp Ile 385 390 395 400 Al a Vql4§/tsﬁ{ep GQu Ser Asn Ay Gn Pro Gu
Asn Asn Tyr Lys Thr 405 410 415 Thr Pro Pro t Leu Asp Ser Asp Gy Ser Phe
Phe Leu Tyr Ser Lys 420 425 430 Leu Thr Val Asp Lys Ser Arg Trp Gn Gn Gy

Asn Val PheccBecagots difitéddtctdbacteccifabediitebls gebtit ihbt latictiatgfyogH s Tyr
Thr G n Lys Ser Leu 450 Ser Leu Ser Pro Ay Lys 465 470 <210> 33 <211>
948

iggaggagaa tgaataaata aagtgaatct ttgcacctgt gaaaaaaaaa 948

10> 34
211> 236
<212> PRT

213> Homo sapiens

<400> 34
Met Glu Thr Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15
Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Asn
35 40 45

Ile Arg Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
50 55 60
Pro Gly Leu Leu Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro
65 70 I | 80
~Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
85 90 85
Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Phe |
100 105 110

Gly Ser Ser Pro Met Cys Ser Phe Gly Gln Gly Thr Lys Leu Glu Ile



<212> DNA <213> Honp sapi ens <220> <221> 5' UTR <222> (1).. (27) 455 460
<220> 290CT2004 41/60 <221> CDS <222> (28).. (738) <220> <221> 3' YORQ[FIER>
(739).. (948) <220> <221> sig-peptide <222> (28).. (87) <400> 33
gaattcgcag tgccatgaca ccacgcc atg gaa ace cca gcg cag ctt etc ttc 54 get
Gu Thr Pro Ala A n Lou Leu Phe 1 5 ctc ctg eta ctc tgg etc cca gat acc acc
gga gaa att gtg ttg acg 102 Lou Lou Lou Lou Trp Leu Pro Asp Thr Thr Ay GQu
Ile Val Lou Thr 10 15 20 25 cag tat c 599% @cc ctg tat ttg tat cca ggg gaa
aga gee acc ctc 150 dn Ser Pro Ay Thr 'Lou Ser Lou Ser Pro Ay GQu Arg Ala
Thr Lou 30 35 40 tcc tgc agg gcc agt cag aat att aga agc agc tac tta gcc tgg
tac 198 Ser Cys Al§ Ala Ser Gn A32Z0lle Arg Ser Ser2sfyr Lou Ala Trp Tyr
290CT2004 42/60 45 50 55

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
130 135 140

Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn

145 150 155 160

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu

165 170 175
Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
180 185 190
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
195 200 205

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser
210 215 220

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 230 235

<210> 35
<211> 1673
<212> DNA

<213> Homo sapiens

220>
221> 5'UTR
<222> (1).. (95)



cag
Lys
act
Ile
atc
Arg
gat
Ser
get
Pro
act
Ser
aga
Al a
cag
Ser
agc
Leu
gaa

cag
Pro
gge
Pro
age
Lou
age
Pro
gca
Ser
gee
140
gag
Lys
gag
Val

ace
190
678

aaa cot ggc cag get ccc ggg etc etc atc tat ggt gca toe 246 A n A n
Gy Gn Ala Pro Gy Leu Leu Ile Tyr Ay Ala Ser 60 65 70 adel Bghlliicc
ate cca gac agg ttc agt ggc agt ggg tat ggg 294 Ser Arg Ala Thr Gy
Asp Arg Phe Ser Gy Ser Ay Ser Ay 75 80 85 aca gac ttc act etc ace
aga ctg gag cot gaa gat ttt gca 342 Thr Asp Phe Thr Lou Thr Ile Ser
GQu Pro Au Asp Phe Ala 90 95 100 105 gtg tat tac tgt cag cag ttt
tca cot atg tgc agt ttt ggc 38-86?' yr Tyr Cys A n A@n Phe Ay Ser
Met Cys Ser Phe Ay 120 cag g cé ag ctg gag atc aaa ega act gtg
cca tct gtc 438 Gn @y Thr Lys Lou Qu Ile Lys Arg Thr vVal Ala Al a
Val .125 130 135 ttc ate ttc cog cca tat gat gag cag ttg aaa tat gga
tat 486 Phe Ile Phe Pro Pro Ser Asp Gu Gn Lou Lys Ser Gy Thr Al a
145¢d49 290CT2004 4 3/6 0 gtt gtg tgc ctg ctg aat aac ttc tat ccc
gcc aaa gta cag 534 Val Val Cys Lau Leu Asn Asn Phe Tyr Pro Arg GQu
Val <ﬂ1r3 160 165 tgg aag gtg gat aac gec etc caa tcg ggt aac tcc
agt gtc Trp Lys Val Asp Asn Ala Leu G n Ser Gy Asn Ser An Qu

170 1 a gag cag gac age aag gac agc acc tac agc ctc age
ct g<%\7?g %%96630 n Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr
195 200 acg ctg agc aaa gca gac tac gag aaa cac aaa gtc tac gcc tgc
Thr Leu Ser Lys Ala Asp Tyr Qu Lys H's Lys Val Tyr Ala Cys Gu

<220
<221> 3’ UTR
<222> (1509).. (1673)

£220>
<221> sig peptide
<222> (96).. (152)

<400> 35

gaattcgcag tgccatgaca ccacggtgga gccccagect tgggattcce aagtgtttgt 60

attcagtgat caggactgaa cacacaggac tcacc atg gag ttg ggg ctg age 113
Met Glu Leu Gly Leu Ser

1 5

tgg gtt ttc ctt gtt get ata tta gaa ggt gtc cag tgt gag gtg cag 161
Trp Val Phe Leu Val Ala Ile Leu Glu Gly Val Gln Cys Glu Val Gln
10 15 20

ctg gtg gag tct ggg gga g8c ttg gta cag cct gge gRg tcc ctg aga 209

Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg



205 210 215 gtc acc cat cag ggc ctg age tcg ccc gtc aca aag age ttc aac agg
726 Val Thr Hs Gn Gy Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg 220 225
230 gga gag tgt tag agggagaant gcccccacct gctcctcagt tccagcctga 77 9(@1@ 2684 u
Cps 235 ccccctcecca tectttggee tctgaccett tttceacagg ggacctaccc ctattgeggt
838 290CT2004 44/ 60 cctccagctc atctttcacc tcacccccct cctcecctectt ggetttaatt
atgctaat gt 898 tggaggagaa t gaat aaata aagtgaatct ttgcacctgt gaaaaaaaaa 948
<210> 34 <211> 236 <212> PRT <213> I—%r,}o/?aﬁi ens <400> 34 Yet du Thr Pro
rp Le

Ala G n Leu Leu Phe Leu Leu Leu Lau T ro 15 10 15 Asp Thr Thr Gy

Gu lle Val Leu Thr An Ser Pro Ay Thr Leu Ser 20 25 30 Leu Ser Pro Ay Qu
Arg Ala Thr Leu Serg5Cys Arg Ala Sergfd n Asn 35 40 43¢ le Arg Ser Ser Tyr Leu
Ala Trp Tyr Gn A@n Lys Pro Ay Gn Ala 50 55 60 Pro Ay Leu Leu Ile Tyr Ay
Ala Ser Ser Arg Ala Thr Ay Ile Pro 65 70 75 80 Asp Arg Phe Ser Gy Ser Ay
Ser Ay Thr Asp Phe Thr Leu Thr Ile 85 90 95 Ser Arg Leu Qu Pro G u Asp Phe

Ala Val Tyr Jdy rtcgtsg‘tgg& E'c@ ﬁtﬂegga tte acc ttc agt agc tac gac atg cac 257

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Asp Met His
40 45 50

tgg gtc cge caa get aca gga aaa ggt ctg gag tgg gtc tca get att 305
Trp Val Arg Gln Ala Thr Gly Lys Gly Leu Glu Trp Val Ser Ala Ile
b5 60 65 70

gegt act get ggt gac aca tac tat cca ggc tec gtg aag gge cga tte 353
Gly Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser Val Lys Gly Arg Phe
75 80 85

acc atc tcc aga gaa aat gcc aag aac tcc ttg tat ctt caa atg aac 401
Thr Ile Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn

90 95 100

agc ctg aga gcc ggg gac acg get gtg tat tac tgt gta aga gat aag 449
Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyr Cys Val Arg Asp Lys
105 110 115

agg acg gtg acc cac gag cac tac tac tac tac ggt atg gac gtc tgg 497 '
Arg Thr Val Thr His Glu His Tyr Tyr Tyr Tyr Gly Met Asp Val Trp
120 125 130

o 20
@ A
P AT

et




100 105

110 Gy

290CT2004 45/ 60

Pro Pro
Leu Leu
Val Asp
G n Asp
Ser Lys
Hs An
Cps 225

Ser Asp
Asn Asn
Asn Al a
Ser Lys
Al a Asp
Gy Leu
<210> 35

Ser
115
130
145
Leu
Asp
Tyr
Ser

Ser
120
135
150
165
180
195
210

<211>

Pro
125
140
155
170
185
200
215
1673

Met

Lys
Au
160
175
190
205
220

<212> DNA <213> Honp sapi ens <220>

Cys
Arg
Adn
Phe
Adn
Ser
du
Ser

Ser
Thr
Leu
Tyr
Ser
Thr
Lys
Pro

g lys

Phe Ay Gn
Val Ala Al a
Lys Ser Ay
Pro Arg Qu
Gy Asn Ser
Tyr Ser Leu
Val
Lys

Val Thr

Ay
Pro
Thr
Al a
Adn
Ser
Tyr
Ser

Thr Lys
Ser Val
Al a Ser
Lys Val
du Ser
Ser Thr
Al a Cys
Phe Asn

UPR <222> €49 .caa(&¥g) a@B@c@3ftc acc gtec tec tca gee tecc acc aag gge cea

Gly Gln Gly Thr Thr Val Thr Val Ser

136

tcg gtc tte

Ser Val Phe

geg gec ctg gge tge ctg gte

Ala Ala Leu Gly Cys Leu Val

gtg tcg tgg aac teca gge get

Val Ser Trp Asn Ser Gly Ala

185

gct gtc cta cag tcc tca gga

Ala Val Leu Gln Ser Ser Gly

200

gtg ccc tce
Val Pro Ser
215

cac aag ccc

His Lys Pro

140 145

ccc ctg gcg ccec tge tee agg age ace

Pro Leu Ala Pro Cys Ser Arg Ser Thr
155 160
aag gac tac ttc ccc

Lys Asp Tyr Phe Pro

170 175

ctg acc gtg

Yal

agc ggc

Leu Thr Ser Gly

190

ctc tac tcc cte age

Leu Tyr Ser Leu Ser

205 210

agc aac ttc ggc acc cag acc tac acc

Ser Asn Phe Gly Thr Gln Thr Tyr

220 225

agc aac acc aag gtg gac aag aca gtt

Ser Asn Thr Lys Val Asp Lys Thr Val

Ser Ala Ser Thr Lys Gly Pro

150

tcc gag age aca
Ser Glu Ser Thr
165

gaa ccg gtg acc
Glu Pro Yal Thr
180

cac acc ttc cca
His Thr Phe Pro
195

agc gtg gtg acc

Ser Val Val Thr

tgc aac gta gat
Cys Asn Val Asp
230

gag cgc aaa tgt

Glu Arg Lys Cys

Leu Au lle

Phe Il e Phe
V219 0¢d12008y s
Adn Trp Lys
Val Thr du
Leu Thr Leu
A u Val Thr
Arg Gy Qu

<221> &'

545

8593

641

689

737

785

833



290CT2004 (220> <221> CDS <222> (96).. (1508) <220> <221> 3'UFR i%iﬁ
(1509).. (1673) <220> <221> sig-peptide <222> (96).. (152) <400>£3%50GE1080
gaattcgcag tgccatgaca ccacggtgga gccccagcct tgggattccc aagtgtttgt 60
attcagtgat caggactgaa cacacaggac tcacc atg gag ttg ggg ctg age 113 Mt du
Leu Ay Leu Ser 1 5 tgg gtt ttc ctt gtt get ata tta gaa ggt gtc cag tgt gag
gtg cag 161 Trp Val Phe Lou Val Ala lle Lou u @y Val Adn Cs Au Val @n
10 15 20 ctg gtg gag tct ggg gga ggc giggméicag_cat ggg ggg tcc ctg aga 209
Lou Val Gu Ser dy Ay Ay Lou Val &y Gy Ser Lou Arg 204 47/60 25
30 35 ctc tcc tgt gca gcc tot gga ttc ace ttc agt age tac gac atg cac 257
Leu Ser Cys Ala Ala Ser @3g Phe Thr Phe Spqp Ser Tyr Asp MejgsH s 40 45 50 tgg
gtc cgc caa get aca gga aaa ggt ctg gag tgg gtc tea get att 305 Trp Val Arg
Gn Ala Thr Ay Lys Gy Lau Qu Trp Val Ser Ala Ile 55 60 65 70 ggt act get
ggt gac aca tac tat cea ggc tcc gtg aag ggc cga ttc 353 Ay Thr Ala Ay Asp

Thr Tyr Tyr & %tg 9agoBhc Yoh LoeStfd el &aPlG (ot BgQg gca gga ccg tca 881

Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser
250 255 260

gtc ttc ctc ttec ccc cca aaa ccc aag gac acc ctec atg atc tce cgg 929
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
265 270 275

acc cct gag gtc acg tge gtg gtg gtg gac gtg age cac gaa gac cce 977
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
280 285 290

gag gtc cag ttc aac tgg tac gtg gac gge gig gag gtg cat aat gec 1025
Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
295 300 305 310

aag aca aag cca cgg gag gag cag ttc aac age acg tte cgt gtg gte 1073
Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val Val

" 315 320 325 °

agc gtc ctc acc gtt gtg cac cag gac tgg ctg aac ggc aag gag tac 1121
Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
330 335 340




85 acc ate tee aga gaa aat gcc aag aac tcc ttg tat ctt caa atg aac

I'le
ctg
Al a
ace
Au
caa
Thr
ttc
Leu
tgc
Val
get
Thr
tac
Leu
tac
Thr

Ser

ctg
Ser
tcc
Ser

ace- tgc aac gta gat 785 Val

Cys

401 Thr

Arg Gu Asn Ala Lys Asn Ser Leu Tyr Leu G n Met Asn 90 95 £ 88C3ge

gcc ggg gac acg get gtg tat tac tgt gta aga gat aag 449 Ser Leu
Asp Thr Ala Val Tyr Tyr Cys Val Arg Asp Lys 105 110 115 agg acg
gag cac tac tac tac tac ggt atg gac gtc tgg 497 Arg Thr Val Thr

Val Thr Val Ser Ser Ala Ser Thr Pro 135 140 145 150 tog

ctg gcg ccc tgc tcc agg age acc tcc gag age aca 593 Ser Val Phe Pro

Pr ma@ysgcSang Artg 68 adbiraa®eggcCetic 320 ddV cdOntéOghgl 652 @68 09460t 0
gtc aag gac tac ttc ccc gaa cog gtg ace 641 Ala Ala Leu Ay Cys

ASILyEYCysgs FraQ $31u ABK LyYadlyTeu PEG AGD telu £gs gy aac tea
acc agey ggg gtg cac aceyttcyccau 689 Val Pgsl‘ggl'?'r%luAggsgg? Gy Aa

Gy Val HggsThr Phe Pro 18553l90 195 get gt Gggta cag tcc tea gga
etc age age gtg gtg ace 737 Ala Val Leu G n Sex Ser Ay Leu Tyr
Ser Val Val Thr 200 205 210 gtg ccc tee age aac ttc gge ace cag

Asnat\éa{ccA%gaza%% a%azao g%§5ca%3gcc cga gaa cca cag gtg tac acc ctg 1217

Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
360 365 370

ccc cca tcc cgg gag gag atg acc aag aac cag gtc age ctg acc tge 1265
Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
375 380 385 390

ctg gtc aaa ggec ttc tac ccc age gac atc gec gtg gag tgg gag age 1313
Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
395 400 405

aat ggg cag ccg gag aac aac tac aag acc aca cct ccc atg ctg gac 1361
Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp
410 415 420

tee gac gge tec tte tte cte tac age aag ctc acc gtg gac aag age 1409
Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
425 430 435

agg tgg cag cag ggg aac gtc ttc tca tge tec gtg atg cat gag get 1457

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala

Arg
gtg

H s

Tyr Tyr Tyr Tyr Ay Met Asp Val Trp 120 125 130 290CT2004 48/ 60 ggc

acc acg gtc ace gte tcc tea gecoteg %ce aag ggc cca 545 dy dn dy
ys y

gtc

ggc
Leu

ggc
Leu
etc
Ser
ace

Pro Ser Ser Asn Phe Gy Thr d@n Thr Tyr

S



cac
Pro
240
Cys
gtc
Leu
gag
Thr
aac
Trp
€gg
du
cac
Asp
gtc
Asn

ggg
Adn

4o

aag
Ser
245
Val

ttc
Phe
gtc
Cps
tgg
Tyr
gag
dn
cag
Trp
tce
Lys
cag
Pro

CCC age aac acc aag gtg gac aag aca gtt gag cgc aaa tgt 833 H s L

Asn Thr Lys Val Asp Lys Thr Val Gu Arg Lys Cys 290CT2004 215)[16&)2@{35
tgt gtc gag tgc cca ccg tgc cca gca cca cat gtg gca gga ccg tea 881
GQu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Ay Pro Ser 250 255 260
etc ttc ccc cca aaa ccc aag gac ace etc atg ate tee egg 929 Vval Phe
Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg 265 270 275 ace cct

acg tgc gtg gtg gtg gac gtg a%clzg Q)aa gac ccc 977 Thr Pro G u Val

Val Val Val Asp Val Ser His QW 0 280 285 290 gag gtc cag ttc
tac gtg gac ggc gtg gag gtg cat aat gcc 1025 du Val G n Phe Asn
Val Aspgdy Val G u Valgggis Asn Al a 2954590 305 310 aag aca aag cca
gag cag ttc aac age acg ttc cgt gtg gtc 1073 Lys Thr Lys Pro Arg GQu
Phe Asn Ser Thr Phe Arg Val Val 315 320 325 age gtc etc ace gtt gtg
gac tgg ctg aac tac 1121 Ser Val Leu Thr Val Val H's Gn

anc Barrite 4 B b %rca?’?’gaé% i § foea ol do G 658 %9s L905\al oot
cobeigh 5533 ?bgf beg;lf‘a‘éysa)éésr éiéi#g’t?oﬁeg ely e Lye Gy

Ar g45§l u Pro dn VaI ggr Thr Leu 465 470

tga gtgecacgge cggeaageec ccgetcececa ggetetegge gtegegtgag 1558
gatgcttgge acgtaccccg tgtacatact tcccaggcac ccagecatgga aataaagcac 1618

ccagcgetge cctgggecce tgecgaaaaaa aaaaaaaaaa aatctctgeg gocge 1673

<210> 36
<211> 470
<212> PRT

<213> Homo sapiens

<400> 36
Met Glu Leu Gly Leu Ser Trp Val Phe Leu Val Ala Ile Leu Glu Gly
1 5 o - 15
Yal Gln Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln
20 25 30
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
- 35 40 45

Ser Ser Tyr Asp Met His Trp Val Arg Gln Ala Thr Gly Lys Gly Leu




360 365 370 ccc cca tcc egg gag gag atg acc aag aac cag gtc agc ct @gg gﬂp
1265 Pro Pro Ser Arg GQu GQu Met Thr Lys Asn A n Val Ser Leu Thr g&s 9

380 385 390 ctg gtc aaa ggc ttc tac ccc age gac ate gcc gtg gag tgg gag agc
1313 Leu Val Lys Ay Phe Tyr Pro Ser Asp Ile Ala Val Gu Trp Au Ser 395
400 405 aat ggg cag cog gag aac aac tac aag ace aca cot ccc atg ctg gac 1361
Asn Ay A@n Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp 410 415 420
tcc gac ggc tcc ttc ttc ctc tac agc aggz%;g cc gtg gac aag agc 1409 Ser
Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 425 430 435 agg
tgg cag cag ggg aac gtc ttc tea tgc too gtg atg cat gag get 1457 Arg Trp
Gn dn Ay Asabl/al Phe Ser CpshSer Val Met His & u Ala 290CT2004 5 1/60 440
445 450 ctg cac aac cac tac acg cag aag age etc tcc ctg tct ceg ggt aaa 1505

Leu Hi s AsrGldi Brpl¥al Bet AanIlyS1PeThilAla BBy AQUTRETYR BrChyo lol§ 455 460 465
470 tga gtgccacggc cggcaagccc ccgctcccca ggctctcggg gt cgecgtgag 1558

gatgcttggc @yt accccg tgtacap@ct tcccaggcac cgagcatgga aataaa%gac 1618
ccagcgctgc cctgggcccc tgcgaaaaaa aaaaaaaaaa aatctctgcg gccgce 73 <210> 36

o SRR O P AP Rl i o0 S T

85 90 95

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr

100 105 110
Tyr Cys Val Arg Asp Lys Arg Thr Val Thr His Glu His Tyr Tyr Tyr
115 120 125
Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
130 135 140

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

145 150 155 160

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
165 170 175

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser

180 185 190
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
195 200 205
Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr
210 215 220

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys

225 230 235 240

Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro
245 _ 250 255

Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp



Val dn Cs Gu Val Adn Lou Val Qu Ser Ay Ay dy Lou Val G@n 20 25 30 Pro
Gy Gy Ser Leu Arg Leu Ser Cps Ala Ala Ser Ay Phe Thr Phe 35 40 %8 8%niiber
Tyr Asp Met His Trp Val Arg Gn Ala Thr Ay Lys Ay Leu 290CT2004 52/ 60 50

55 60 Au Trp Val Ser Ala lle Ay Thr Ala Ay Asp Thr Tyr Tyr Pro Ay 65 70
75 80 Ser Val Lys Ay Arg Phe Thr Ile Ser Arg Gu Asn Ala Lys Asn Ser 85 90
95 Leu Tyr Leu G n Met Asn Ser Leu Arg Ala Ay Asp Thr Ala Vval Tyr 100 105

110 Tyr Cys Val Arg Asp Lys Arg Thr Ved gThrg his Gu His Tyr Tyr Tyr 115 120
125 Tyr Ay Met Asp Val Trp Gy Gdn dy Thr Thr Val Thr Val Ser Ser 130 135
140 Ala Ser Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 145 150
155 160 Ser Thr Ser 280u Ser Thr Ala AR6& Leu Gy Cys LBTO Val Lys Asp Tyr 165
170 175 Phe Pro Au Pro Val Thr Val Ser Trp Asn Ser Gy Ala Leu Thr Ser 180
185 190 G yThfaLetiMet Thre Bie ARgoTiAl Bry/@lulbil Thin CPervalevalGvy] Lay Tyr Ser 195

200 205 Leu Ser Ser Val Vval Thr Val Pro Ser Ser Asn Phe Ay Thr @ n Thr

275 280 285

Val Ser His Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp Gly

290 295 300

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn

305 310 315 320

Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp

325 330 335
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
340 345 350

Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
355 360 365

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn

370 375 380

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile

385 390 395 400

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr

405 410 415
Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 ’ 425 430

Leu Thr Val Asp Lys Ser Arg Trp GIn Gln Gly Asn Val Phe Ser Cys
435 440 445

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu

450 455 460
Ser Leu Ser Pro Gly Lys



210
Lys
Pro
Pro
Val
Phe
Pro
Val
Cys
Ser
Pro Ser
Val Lys
Ser Asn

Lys
Thr
Asn
Arg
Leu
Lys
Lys

Asp 290CT2004 53/ 60

Cys Val
Trp Tyr
GAu du
Thr Val
Val Ser
Thr465ys
Arg Gu
Gy Phe
Gy Gn

210>
1L
212>
213>

<220>
221>

222>

220
221>

222>

220>
@2
222>

220>
221>
222>

Val Val
Val Asp
G n Phe
Val Hi's
Asn Lys
Ay Gn
du Met
Tyr Pro
Pro Gu

Asp
Ay
Asn
Adn
Ay

Thr
Ser

37
970
DNA

Homo sapiens

5 UTR
(1)..(32)

CDS
(33).. (743)

3’ UTR
(744). . (970)

sig _peptide

(33).. (92)

<400> 37

- 215 220 Tyr Thr Cys Asn Val Asp H's Lys Pro Ser Asn Thr Lys Vqlg
225 230 235 240 Thr Val
Ala Pro 245 250 255 Pro

Val

260
275
290

305 310 81y 380y Ser Thr Phe Arg Val Val

Asp
Leu

Pr o 4&fg

Lys
Asp

Asn Asn Tyr

G u Arg Lys Cys Cys Val

Gu Cys Pro Pro @Elﬂm
Ala Ay Pro Ser Val Phe Leu Phe Pro Pro Lys

265 270 Thr Leu Met Ile Ser Arg Thr Pro Qu
280 285 Val Ser Hs Qu Asp Pro Qu Val dn
295 300 Val Qu Val H's Asn Ala Lys Thr Lys
Ser
Trp 325 330 335 Leu Asn Ay Lys Qu Tyr Lys
Pro 340 345 350 Ala Pro He GQu Lys Thr Ile
A u 355 360 365 Pro G n Val Tyr Thr Lou Pro
Asn 370 375 380 G n Val Ser Leu Thr Cys Leu
Ile 385 390 395 400 Ala Val Gu Trp du
Lys Thr 405 410




415 Thr
430 Leu
445 Ser
460 Ser

Pro Pro
Thr Val

Val

Lou Ser
DNA <213> Honop sapi ens <220>
CDS <222> (33)..

si bpepti de

ccacggggaa cc atg gaa ace cca gcg cag ctt 53 Mt du Thr
5

Met Leu
Asp Lys
Hs Gu
Pro Gy

Met

(222> (33)..

gaattcgcag tgccatgaca ccacggggaa cc atg

ctc ttc cte ctg

Leu Phe Leu Leu Leu Leu Trp

10

ttg acg cag tet
Leu Thr Gln Ser
25

acc ctc tece tge
Thr Leu Ser Cys
40

tgeg tac cag cag

Trp Tyr Gln Gln

gca tce age agg
Ala Ser Ser Arg
75

tet ggg aca gac

Ser Gly Thr Asp

(743) <220>

Asp Ser Asp
Ser Arg Trp
Ala Leu Hi s
Lys 2 9 OCT

Gy Ser Phe Phe Lou Tyr Ser Lys 420 425
Gn Gn Ay Asn Val Phe Ser Cgd ¢g351iM40
Asn H's Tyr Thr G n Lys Ser Lau 450 455
2004 54/ 60 465470 <210>37 <211>970 <212>

<221> 5" UTR <222> (1).. (32) <220> <221>
<221> 3' UTR <222> (744).. (970) <220> <221>
(92) <400> 3% 392@Ta004 55/ 60 gaattcgcag tgccatgaca

Pro Ala dn Leu 1

gaa acc cca geg cag ctt 53
Met Glu Thr Pro Ala Gin Leu
1 b
cta ctc tgg ctc cca gat acc acc gga gaa att gtg 101
Leu Pro Asp Thr Thr Gly Glu Ile Val
15 20
cca ggc acc ctg tet ttg tet cca ggg gaa aga gec 149
Pro Gly Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala
30 35
agg gec agt cag agt att agc age agc tce tta gee 197
Arg Ala Ser Gln Ser Ile Ser Ser Ser Ser Leu Ala
45 50 55
aaa cct ggc cag get ccc ggg cte cte atc ttt ggt 245
Lys Pro Gly Gln Ala Pro Gly Leu Leu Ile Phe Gly
60 65 70
gec act gge atc cca gac agg ttc agt gge agt ggg 293
Ala Thr Gly Ile Pro Asp Arg Phe Ser Gly Ser Gly
80 85
ttc act ctc acc atc agc aga ctg gag cct gaa gat 341

Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp

S



etc ttc etc ctg cta etc tgg etc cca gat ace acc gga gaa att gtg 101 Leu Phe
Leu Leu Leu Leu Trp Leu Pro Asp Thr Thr Gy GQu Ile Val 10 15 20 ttggqqg 26Rg
tct cca ggc acc ctg tct ttg tct cca ggg gaa aga gcc 149 Leu Thr A n Ser Pro
Gy Thr Leu Ser Leu Ser Pro Ay GQu Arg Ala 25 30 35 acc etc tee tgc agg gee
agt cag agt att age age age tee tta gee 197 Thr Leu Ser Cys Arg Ala Ser Gn
Ser Ile Ser Ser Ser Ser Leu Ala 40 45 50 55 tgg tac cag cag aaa cot ggc cag
get ccc ggg etc etc ate ttt ggt 245 THg fggGn AGn Lys Pro Ay An Ala Pro
Gy Leu Leu He Phe Ay 60 65 70 gca tcc age agg gee act ggc ate cca gac agg
ttc agt ggc agt ggg 293 Ala Ser Ser Arg Ala Thr Gy Ile Pro Asp Arg Phe Ser
Ay Ser'dy 75 80 $ tot ggg aca ga@5ttc act etc ad@pate age aga ctg gag cot
gaa gat 341 Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Qu Pro Gu Asp
290CT2004 56/ 60 90 95 100 ttt gea gtg tat tac tgt cag cag ttt ggt age tca

cct atg tgc agt 389 Phe Ala Val Tyr Tyr Cys An Gn Phe Ay Ser Ser Pro Met

Cys Ser 105tth1@cd lfrgt tdt 986 1ZR0cA406aPGEt I 182Gl £t 21 acigagt g get
gca cca 437 Phe dy Gn @y Thr LysgaLeu U%Ie Lysc Ar ggaTE?c%gl 83 Ala Pro

120 125 130phk3A14 of t c(%g t t aaa tct gga
act 485 Ser Vall5 Pﬁég?ﬁeq#\ec%l%re%thgp g? pS% SQ%Pﬁgﬁ%utcﬁgg %gr Ay Thr 140
115

145 150 105 110

tit ggc cag ggg acc aag ctg gag atc aaa cga act gtg gct gca cea 437
Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala Pro
120 125 130 135

tct gtec tte ate ttc ccg cca tet gat gag cag ttg aaa tct gga act 485
Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr

140 146 150

gee tct gtt gtg tge ctg ctg aat aac ttc tat ccc aga gag gcc aaa 533
Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys
155 160 165

gta cag tgg aag gtg gat aac gcc ctc caa tcg ggt aac tcc cag gag 581
Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu
170 ’ 175 180

agt gtc aca gag cag gac agc aag gac agc acc tac agc ctc agc age 629
Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
185 190 195



gcc tot
Val Val

tgg aag
Val Asp
cag gac
Ser Lys
ctg acg
Leu Ser
gtc ace
Hs dn
tgt tag

Trp Leu

gtt

Cys
gtg
Asn
age
Asp
ctg
Lys
cat

a Yadeela'tgg%: Sﬁfg Eéc? a\z@' gchNEad e

agggagaagt gcccccacct gct cct cagt
t ccagcct ga BECEL]
ctattgcggt cctcca
at gct aat gt

Pro

gtg
Leu
gat
Al a
aag
Ser
age
Al a
cag g

tgc
Leu
aac
Leu
gac
Thr
aaa
ASp

ot

ctg
Asn
gcc
Adn
age
Tyr
gea
Tyr

LdC§
c atc
aggagaa t gaat
aaaatctctg %ggccgc 970 <210§6
290CT2004 58/ 60 <400> 38 Met @ u Thr

1510 15

ctg
Asn
ctc
Ser
ace
Ser
gac
G u

f 12

aat
Phe
caa
Ay
tac
Leu
tac
Lys

aac
Tyr
tcg
Asn
agc
Ser
gag
H s

cg ccc

gta

994! K59

acc tcacc

ttc tat ccc aga
Pro Arg Qu Ala
ggt aac tee cag
Ser An du 170
etc agc age 629
Ser 185 190 195

L5 7val dyr %};

gtc aca aag

gag gcc aaa 533
Lys 155 160 165 zggﬁgm(:gg(

gag 581 Val dn Trp Lys
175 180 agt gtc aca gag
Ser Val Thr Au A n Asp
2 9 OCT 2004 57/ 60 ace
tac gcc 677 Thr Leu Thr
200 205 210 215 tgc gaa
ttc 725 Cys du Val Thr

Sga;smcaz%%eét@gg 6 9097 99
S L RFIIV I AR G0

aagt gaat ct gygcaaaaaa aaaaa aa 953

<211> 236

2> PRT <213>

sapi ens

Pro Ala A n Leu Leu Phe Leu Leu Leu Leu

tge gaa gic acc cat cag ggc ctg age tcg ccc gtc aca aag age tte 725

Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe

220

225

230

aac agg gga gag tgt tag agggagaagt geccccacct getectcagt 773

Asn Arg Gly Glu Cys

235

tccageectga ccccctecca tecttiggec tetgaccctt tttecacagg ggacctacce 833

ctattgeggt cctccagete atctttcace tcacceccet cctectcett ggetttaatt 893

atgctaatgt tggaggagaa tgaataaata aagtgaatct ttgcaaaaaa aaaaaaaaaa 953

aaaatctctg cggeccge

<210> 38

<211> 236

<212> PRT

<213> Homo sapiens

970




Asp Thr Thr Ay GQu Ile Val Leu Thr An Ser Pro Ay Thr Leu Ser 20 25 30 Leu
Ser Pro Ay Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser 35 40 453 0CeBer
Ser Ser Ser Leu Ala Trp Tyr Gn dn Lys Pro Ay G@n Ala 50 55 60 Pro Ay Leu
Leu Ile Phe Ay Ala Ser Ser Arg Ala Thr Ay Ile Pro 65 70 75 80 Asp Arg Phe
Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile 85 90 95 Ser Arg Leu GQu
Pro Au Asp Phe Ala Val Tyr Tyr Cys Phe 100 105 110 Ay Ser Ser Pro

Gn @n
Met Cys Ser Phe Ay G n Ay Thr Lys Le%ag/% hlse 115 120 125 Lys Arg Thr Val
Ala Ala Pro Ser Val Phe Ile Phe Pro Pr er p 130 135 140 Au G n Leu Lys

Ser Ay Thr Ala Ser Val Val Cys Leu Leu Asn Asn 145 150 155 , 160 Phe Tyr
Pro Arg A u¢dd Bgs Val An Trp Lys Val Asp Asn Ala Leu 165 170 175 A n Ser
Gy Asn Ser An Qu Ser Val Thr Au G n Asp Ser Lys Asp 180 185 190 Ser Thr

Tyt Ser LeunSeigiRethrThro Uad G LbELeRPhel ¥ £he IAAPLY 1A IQTTRR04 5 /6 O
1 5 10 15
Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser
35 40 45
Ile Ser Ser Ser Ser Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
50 55 60
Pro Gly Leu Leu Ile Phe Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro
65 70 75 80
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
85 80 95
Ser Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Phe
| 100 105 110
Gly Ser Ser Pro Met Cys Ser Phe Gly Gln Gly Thr Lys Leu Glu Ile
115 120 125
Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
130 1356 140
Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
145 150 1585 160
Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu
165 170 175
Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
180 185 190

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr



GQu Lys His Lys Val Tyr Ala Cys Qu Val Thr Hs G@n Ay Leu Ser 210 %ﬁﬁ:zzo
Ser Pro Val Thr Lys Ser Phe Asn Arg Gy G u Cys 225 230 235 <210> 33 1464
35 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Artificially synthesized priner sequence <220> <221>
primer_bind <222> (1).. (35) <400> 39 gaggtctccg ccctcgagat gcggctgggce
agtcc 35 <210> 40 <211> 33 290CT2004 60/60 <212> DNA <213> Artificial
Sequence <220> <223> Description of Efp:l Sequence: Artificially
synt hesi zed prinmer sequence <220> > pr bind <222> (1).. (33) <400>
40 cacaggacag ccaggggatc ccacgtggcc gcg 33
195 200 205
Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser
210 215 220
Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 ' 230 235

210> 39
<211> 35
<212> DNA

213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence

<220>
<2217 primer_bind

222> (1).. (35)

<400> 39

gaggtctceg ccctegagat geggetggee agtec 35

<210> 40 _ !
211> 33

o




2 90CT 2004

60/60

<212> DNA

213> Artificial Sequence

<2200
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence

<220>
<221> primer_bind

<222> (1).. (33)

<400> 40

cacaggacag ccaggggatc ccacgtggec geg 33



