1 DESCRI PTI ON HUMAN MONOCLONAL ANTI BODY AGAI NST A COSTI MULATORY SI GNAL
TRANSDUCTI ON  MOLECULE Al LI M AND PHARMACEUTI CAL USE THEREOF 5 Techni cal
Field The present invention relates to human anti bodies which bind to AILIM
(activation inducible | ynphocyte i mmunonodul atory nol ecule, also referred
to as I COS (inducible co-stinulator); human nonocl onal anti bodi es which
bind to AILIMor a portion thereof; DNA encoding said human nonocl onal

anti body or a portion thereof, or a portion of said DNA, cells (including
genetic reconbinant cells) producing said human nonocl onal antibody or a
portion thereof; human nonoclonal antibody or a portion thereof produced by
sai d genetic reconbi nant 15 cells; §£ é£$§e |caI conposition conprising
sai d human nonocl onal anti body or % ?hereof phar maceut i cal
conposition conprising antibody to AILIMfor treatlng di sorders related to
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activated_ | ynphocytes) B cells_ that &acquired anti
. of said DNA; cells (including genetic reco lnant cells) producing

said human monoclonal antibody or a porticon thereof; human monoclonal
antibody or a portion therecof produced by said genetic recombinant

15 cells; pharmaceuticai composition comprising said human monoclonal
antibody or a portion thereof; pharmaceutical composition comprising
antibody to AILIMfor treatingdisordersrelated tothedelayedallergy;
method for identifying, quantitating orassayingsubstances thatbind
to AILIM or AILIM ligand; and kit used for said method.

Background Art

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

25 invaded the living body. One of themiscallednatural immune response
system, another acguired immune response system. The former is an
exclusion mechanism comprising phagocytosis by phagocytes
(polymorphonuclear leukocytes, monocytes, macrephages, 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 acQuired antigen
specificity attack the antigen existing outside of the cells through

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

acquired antigen specificity (namely, activated 7T cells) are



specificity attack the antigen existing outside of the cells through 35
production of antibodies specific to the antigen. T cells that acquired
antigen specificity (nanely, activated T cells) are 2 «classified into

hel per T cells and cytotoxic T cells (cytotoxic |ynphocyte, CTL) The hel per
T cells regulate a differentiation of B cells and a production of

anti bodi es, and destroy the antigen cooperating wth phagocytes. The

| atter, CTLs attack virus-infected 5 cells and so on by thensel ves
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cell receptor (TcR) and CD3 antigen existing on the surface of the
cell membrane (TcR/CD3 complex).
Howsever, the TcR/CD3 complex-mediated primary signal alone
cannct 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, tobedifferentiatedintoantigen -
specific T cell clones, and to be proliferated. In clonal anergy,
T cells are inactivated due to no produétion 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 sigral and transmit it into the
30 cells by interacting {(cell adhesion) with molecules other than MHC
on antigen-presenting cells through molecules cother than TcR/CD3
complexonthe Tcell surface. Thissecondarysignal 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 vet been elucidated in detail, studies so far



30 cells by interacting (cell adhesion) with nol ecul es other than MHC on
antigen-presenting cells through nol ecul es other than TcR/ CD3 conpl ex on
the T cell surface. This secondary signal avoids cell anergy (clonal
anergy) and activates the cells. Al though sone part of the nmechani sm of the
secondary signal 35 transm ssion between antigen-presenting cells and

| ynphocytes such as T cells have not yet3 been elucidated in detail, studies
so far 3 have reveal ed that an inportant factor for the secondary si gnal
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stabili Z%g@%i%fn of T cell activation by the transmission of the secondary
signal involves at least the interaction between CD28 and CD80/CD86,
the enhancement of CTLA-4 expression, which is thought to depend on
the interaction, and the interaction between CTLA-4 and CDBG/CDSR6.
20 CD28 is known to be a 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, CD8O
(B7-1) and CD86 (B7-2), on antigen—presénting caells {(cell adhesion
25 through the binding between these molecules), stabilizes mRNA of
Thl-type cytokines and conseguently promotes production by T cells
of a large amcunt of Thl-type cytokines such as IL-2, IFNY, and TNFd.
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 totheactivationofTcells by the secondary
signal transmitted by CD28.
Human CD28 and CTLA-4 are type I glycoproteins whose molecular
35 weights are 44 kD and 41 to 43 kD, respectively. Both have an

immunoeglobulin-like domain, belongto the immunoglobulinsuperfamily,



Thl -type cytoki nes and consequently pronotes production by T cells of a

| arge anmobunt of Thl-type cytokines such as IL-2, IFNy, and TNFa. The .
expression of CTLA-4 is induced by the primary signal transmtted through
TcR/ CD3, and the expression is also enhanced by the secondary 30 signal
transmtted by the binding between CD28 and CDSO It is being reveal ed that
CTLA-4 receives these signals to work to inhibit T cell function, which is
contrary to the activation of T cells by4the secondary signal transnitted
by CD28. Human CD28 and CTLA-4 are type | glycoproteins whose nol ecular 35
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regl on and that, after being stinul ate SYP associ at es
PI3 kinase (phosphoinositide 3 kinase, PI3K) ass_oc:.ates with the

phosphorylated tyrosine residue in a partial sequence “YMNM
(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-Val-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 :

25 cells (Cell Engineering: SUPPLEMENT, “Handbook of AdhesicnMolecule”,
Shujunsha, pp.%3-102 {(1994) ; ibid. pp.120-136; Experimental Madicine:
SUPPLEMENT, *“BIO SCIENCE Term Library, Immunity”, Yodosha, pp.94-98
(1295) ; Experimental Medicine: SUPPLEMENT, “BIO SCIENCE TermLibrary,
Intracellular Signal Transduction”, Yodosha, pp.58-59 (1997); Nihon

30 Rinsho, Vol.55, No.6, pp.215-220 (199%97)}.

In the regulation of T c2ll 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), CDB86 (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



with this sequence. CD28 is expressed specifically in thynocytes and
peripheral blood T cells, and CTLA-4 is expressed specifically in
activated' . 25 cells (Cell Engineering: SUPPLEMENT, "Handbook of Adhe3|on
Mol ecul e”, Shujunsha, pp.93-102 (1994) ;- ibid. pp.120-136; Experinental
Medi ci ne:  SUPPLEMENT, "BI O SCIENCE Term Li brary, Immunity", Yodosha,

pp. 94-98 (1995) ; Experinental MedicineS SUPPLEMENT, "BID SCI ENCE Term
Library, Intracellular Signal Transduction", Yodosha, pp.58-59 (1997) ;
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cause autoantigen-reactive T cells are activated due to abnormal excess
and continuous expression of costimulatory molecules to thereby cause
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 CD80/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. Other unknown
molecules may be involved in this mechanism.

Racently, there has been identified a novel co-stimulatory
molecule like the above-described “*C028” and “CTLA-4 ", which is thought
tocarryoutthe transductionof a secondsignal (co-stimulatorysignal)

30 essential for the activation c¢f lymphocytes such as T cells, and
functional regulation coupled with said signal of activated
lymphocytes such as activated T cells.. This mclecule has been
designatedas AILIM {activation inducible lymphocyte immunomodulatery
molecule) (in humans, mice and rats: Int. Immunecl., Vol. 12, No. 1,

35 p.51-55, 2000), also referrad to as ICOS {inducible co-stimulator)
(in humans: Nature, Vol. 3397, No.6716, p.263-266, 1999)).
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bet ween CD28/ CTLA-4 and CD80/ CD86, are proposed. The results of such
attenpts have not yet clarified in detail the nechanismof the T cell
activation by interaction between 25 co?ti mul atory nol ecul es and the
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- Studies on the biclogical functions of these novel molecules,
the function contrel of lymphocytes, such as T cells, through this
third costimulatory signal transduction by the molecules, and the
relationship between the novel signal transducticon and diseases are

20 in progress (J. Immunel., 166(1), pp.1l, 2001; J. Immunol., 165(9),
pp.5035, 2000; Biochem. Biophys. Res. Commun., 276 (1), pp.335, 2000;
Immunity, 13(1), pp.925, 2000; J. Exp. Med., 192(1), pp.33, 2000; Eur. _

J. Immuncl., 30(4), pp.104C, 2000 ; WO 91/15732).

25 Disclosure of the Invention

Specifically, an objective of the present invention is to reveal
bioclogical 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 ralationships between the expression of AILIM and diseases;
and to provide a method and a pharmaceutical which inhibit the
development of thevarious diseases dependentonthe expressionpattern

35 of AILIM or which treat the diseases by controlling the biclogical
functions of tﬁe AILIM ug_ing the medical and pharmaceutical methods



known transduction pathway between CD28 and CD80 (B7-1) / CD86 (B7-2) 15
and that between CILA4 and CD80 (37-1) / CD 86 (B7-2). Studies on the -
bi ol ogi cal functions of these novel nolecules, the function control of

| ynphocytes, such as T cells, through this third costinulatory signal
transduction by the nol ecules, and the relationship between the novel
signal transduction and di seases are 20 i’/n progress (J. Immunol. , 166(1),
pp.1, 2001; J. Inmunol. , 165(9), pp.5035, 2000; Biochem Biophys. Res. .
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devel opnént of the various. di seases dependent on the expression pattern 35

of Al LI MieiwhieHt sRRCheCat S8 £859 ByPsarrof Fraftone hicsiidgi eapressing

funct : Onﬁuﬁgnt RerAl) |, Nbufcic@@dtetale frm@'l 'h:cath_ %ﬂg nbagaaqiaub&g@%rms? hgdsa£ietfor

exanpl e, rug sucn as _ a noc na ntino and_a_|L ow nol ecul_ar

conpalinds? ARSI S CARGS. st PORY S HOABRAL Iile B ot AT e HEOPS

have act wieky HpiHd wedhsiadi RSLDA fnampegil khadi £5n4 paitaneduartliynhhedna +5d

nnhoclong& ntibo%&ii&;against mammal i an AILIMs (particularly human AILIM- ,
Y

and as a-restl"t™ mfuni zi ng transgenic mce prepared using genetic
reconbi nati on $tchaiapesbesdias (tepricdues lyumancahbnbodiresibadites ) AbEl fhis
(specifig cel | f i ) essi l.L
Succeededtt PSEER 2 HBERBS FAR haaRL P SR RRG <Ry R e thune
ant ildodi esiehtéhnbAng (to Hrartmmunagergaitiv wasinst hogeans , HAMA {human

anti-mouse antigenicity), 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 tomammalian ATLIMs (particularly human AILIM)
of this invention and pharmaceutical compositions comprising said
humanantibodies(particularlyhumanmonoclogalantibodies)areuseful
as drugs to control, with no induction of immune rejection due to
25 HAMA in the host, wvarious physiological reactions felated to the
transduction of co-stimulatory signal to AILIM-exprassing cells
mediated by AILIM (for example, proliferation of AILIM-expressing
cells, cytokineproductionby AILIM-expressingcells, immunecytolysis
or apoptosis of AILIM-expressing cells, and activity to induce
30 antibody-dependent cytotoxicity toc AILIM-expressing cells, and so
on), and/or are alsouseful as drugs to suppress and preventdevelopment
of symptoms and/or progress of various disorders related to the signal
transducﬁionmediatedbysaidAILIM,andasmedicinetotreatorprevent
said disorder.
35 Specifically, pharmacsutical compositicns according to this

invention are able to control (suppress or stimulate) proliferation



whi ch bind to human AlLIMthat regul ate signal transduction nediated by
human Al LIM Since antibodies (particularly nonoclonal antibodies) of this
i nvention are derived from humans, they do not induce any severe inmune 15
rejection due to the inmmunogenicity agai-nst humans , HAMA (human anti - nouse
antigenicity) , in the host at all, which has been a big problem (side
effect) in therapy using antibody pharnq§eut|cals conprising anti bodi es
derived from non-human nmanmal s such as mce, and thus dramatically
enhancing_t he value of anti body as nedicine. 20 Therefore, hunman ant i bodi es
(parti c ALl AP GRSt nee L1 e T Rcn sy tigi chf bPHEoKaNeatfari anampLe Ms

ticyl L | it
Compos! ti .f?;é%s e R e T 0 B PRI e RSP Ba
anti bodIeé@blaarr&%?mesaéoarqﬁggat:boea)@tamolqmqaln@onﬁa@epm@rﬁw treabment
rej ecti b gue ke ta3nHAM VR ibhe B@%Erd¥i‘§' eaﬁseaysk%@%e%ﬁfimnglcaz -

related to'the transduction of co-stinulatory sigha Xpressi ng

cel 13 RAEGEERDHF AT (FOrse%andl Brapsdirtepat mewicited LBwvielpiessi ng

cell's, cytoki ngePspeelimedye Abdd MoayBEe$3ihg Sekbsdih g;‘@@%hﬁlét%xyéﬂ§lor?r
apoptosis of AlLIMexpressing cells, and activity to in

ant i bod\EAREPETd SHPPEFESHER ciRYP T 9D I@Wﬁ?*’es‘%%@t‘éﬁPFsOfan@P%oex@‘mle

and/ or afe ;a0 &sshrlileas driugs b@aﬁﬁ@@re&%&ﬂ&h@é@&e@rﬂﬁﬁ@h@p”ﬁMItﬂhe
synptons agnal / or progress of vyariaqus disorders related to the

Y o s P E350 L i o Lo ch L Pl o A TR S e
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of Al LI RORrRes g et 0 bt ST SHREEr Bh g re B ST ReLLFBF - e = ore
I nt er f ercdaysed fiikider 1etudki ey tetionmune Abkl Mlebeuregissi dgs@&:ldla:s th:ﬁxettn;cumbl i ng
t t t
S“ppres%%&%u%%ra%éagé %r?%%%&%?ed‘?gff%%g% 708 B ygépg‘iﬂlar re"xfy'[:} lon

of various di sorders” cause erse phy ogi cal enonena re dto
si gnal wrdhsdvetthda nelifared ebgﬂrtmll_el.l\/l theunatphdr mezett¥ehls conpdsi t iond

accos di R QtRS 1t9%eNdA8N | inflammation (e.g. hepatitis); graft versus
host reaction (GVH reaction) ; graft versus host disease (GVHD) ; immune
rejection accompanying transplantation (homoplasty or heteroplasty)
of a tissue (tissues such as skin, cornea, bone, etc.) ororgan (liver,
heart, lung, kidney, pancreas, etc.); immune response triggered by

20 a foreignantigen or autcantigen (for example, producticnoefantibodies
against said antigen, cell proliferation, production of cytokines) ;
and disorders possibly caused by the abnormal intestinal immunity -
(specifically inflammateory 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 1s 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
a transplantation treatment.

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

35 The pharmaceutical composition of the present invention can be

appliedtoinflammatorydiseasa forexample, inflammationaccompanying



enabl es suppression, prevention and/or treatnment of, for exanple, various
di sorders (for exanple, rheumatoid arthritis, multiple sclerosis,
aut oi nmune thyroiditis, allergic contact-type dermatitis, ~0 chronic

i nfl anmat ory dermatosis such as |ichen planus, system c | upus

eryt hemat osus, insulin-dependent diabetes nmellitus, psoriasis, etc.’
classified into autoi mmune or allergic digorders (particul ar- autoi nmune

di sease and del ayed all ergy caused by cellular imunity) arthropathia (for
exanpl e, rheumatoid arthritis (RA) and 15 osteoarthritis (OA)), inflammtion
(e.g. hepasicus)artyrifis [Epsimcanids. Feaenabald avnhrésssi eetecagrtaititier)sus
host di seasenl@YHD) hebHRHRES rfi@@m@ih@%q%qnyﬁ@ga& apsp!l ant gt o+ on
(honmopl asty or heteroplasty) of a tissue (tissues such as 'skin, cornea,
bone, et @CFoBRaBYGRY ( LREBFL1cREardiseasrs . kiladdprmmadaceabowel c dissiamame

response sifleGaamad by «2@ea iftQlsei gnnaph -gensor ﬁiﬁ@fé}mgﬁrrbrgf Qe XA g
production of antibodi es against said antigen, cell proliferation,
produtt i GOBRIEYEAKki nBSPRTitifd dinsptdaidhressivly caasbulbyst he amioridrtts,
i ntesti nglanidPdddites s, (Speeitbaatty | HARPMNLAIY, | RYESLERAE 1 di SLIRES i
(particularly clone disease and ul cerative colitis) and alinmentary -
al | er gy) 1PE5 2EHAHOMDR @0 S T SRS F o BF T8 ppr dEJG {PeeErEMa bl Schemie

rejectio !&te@@&m_ aryi :'ngj L{Jﬂaﬁs pham?@?hamoﬁat&Qthéa% irﬁﬂﬁht d E@?é’@’éioxﬁ‘@@f‘:er
organs, it is possihl.e to_.augnen e suppressive effec n, transpl ant

rejecti oﬁrSF‘SPBrB\WF%%h%SE%%rSe%%Qﬁg ‘Bﬁg%g'r HheVaphar e Ilal%matlon
conpbdi t i(pBoafiakhiss addergian doogetcrercyiet Besaiat idiwgs 13¢hehi phahavewheen
utilized.for, suppr i f. . e rejection in_such _a transplantation

L1 eat ment BT EOVer A AT et Bt CLAR CaposT T Br - The IR e S o2gan.
i nvent i offadcamrke iapplirethfiyn efeatiopg reripmeve AT CAgr BIGR | afd anfdbomp tion

di seases Lo WRLol vy Lo Sleroids, are [ ndh catedian. ANt Lpplogistio. 35 The
phar maceutical ¢ osition of the present 1 nvention can applted to
infl ammatory difg LEbPN exfrpEéng afmetinrat for ddenhbinyianguds hagmdesushat
arthigtig;0Hofo Q¢a/iM 8 AleHMaL ghdaardiydd S RS e0RRL Widdh): 1 RDEHERRLS,
hepatitis (including viral hepatitis), inflammation
it becomes possible to screen to select pharmaceuticals (chemical
synthetic compounds or antibodies) with potential activity to treat
various disorders by binding to AILIM or AILIM ligands to regulate
signal transduction mediated by interaction of themn.
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 (l), wherein said AILIM is derived
from human. ‘
25 {3} Ahumanmeonocleonal antibody whichbinds to AILIMoraportion
thereof.
{4) The human monocleonal antibody or a portion thereof of (3),
wherein said AILIM is derived from human.
{5) The human monoclonal antibody or a portion therecf of (3)
30 or (4), wherein said human monoclonal antibody has an activity to
inhibit a signal transduction intc a cell mediated by AILIM.
(6} The human menoclonal antibody or a portion thereof of (5),
wherein said activity to inhibit a signal transduction is {(a) or (b)
of the followings:
35 {a} activity to inhibit proliferation of AILIM-expressing

cells, or



acconpanyi ng i nfectious di seases, inflammatory bowel diseases, intestinal
enteritis, nephritis (inflammation acconpanying 5 glonerular nephritis,
nephrofibrosis), gastritis, angiitis, pancreatitis, peritonitis,
bronchitis, nyocarditis, cerebritis, inflammtion in postischemc
reperfusion injury (nmyocardial ischemc reperfusioninjury) , inflammtion
attributed to i mmune rejection after tragnsplantation of tissue and organ,
burn, various skin inflammation 10 (psoriasis, allergic contact-type

dermatitis, en pl anuys V\/mch is chraonic inflanmatory skin di sease)
i nfl amat i on i r‘rrultl Agan  FQi | drgt q?ln?laﬁﬁﬁ? oRSaf tRECBEHERD on T gpm

PTCAor Pmlw-r‘étbcpﬁéaﬂn’gt tellsacconpanying arteriosclerosis, and autoi mune
thyroiditis. | ad&' tion, by u5| %‘ﬁ]gtst haod for identifying substances that

15 bind to AL R EYRARIRRIRE 8F & ReLiredehheTavems dhs,

it becongs:massidaial to/tsaieiaen it ce@ ed chhRacyaeAiinissabsodeied g TheyRLRati C
conpounds Ql{kbf'rlértl bo es% w th potential activity to treat various disorders .
by b? ndi%g JNRERY FErMligands to regulate signal transduction

medi at ed by i ntser am‘heo&numéntrdtemclzﬁmﬁpamitflibmﬂy yr 4 berpiesctiietSyERdd oMy i S

t he i nvention described romthe, f Wi 1 108) 1) A human

ant i bod qﬂﬁ%ﬂ?tﬁ?ﬁé THR tPﬁqlfzin %ﬁﬁﬁ§n9 %F.bagﬁrgﬁubgﬁ -wherei n sai d
AlLIMis derivéd ﬁ‘berﬁmhmmmo@K@alAahﬂm@mdlyound pnaltlanttmmb'owmfclos pi nds
to ALLIY r T clon bo

portion ghé?%b éﬂhuéigaé§§5$§§%?%h§&€#§§&¥”ggglng Fgﬁghﬂngﬁ Pf%Ye%ﬁe
hunmat mmmxﬂdnﬁﬁmnhn¢Ym@yr©ach;9@Ft|on t her eof of (3) 30 or (4), wherein
sai d human ”Dr{‘i‘él)on‘?hea&?ﬁr’r&f?%n AL BGhiY b B'rlEE_Enatﬁé FINEL

transducti on into a cell diated by A LIM uman nonoc
ant i bodyXor{4d ’pdﬁhteilb’-lnll‘t rﬁa‘#e%fhwaq Fhonogkep na@‘mlaonazct}ilwwnt@ctnmbyt a

signal tiransductigibl Scfs@ictbdn 0hebhg LRhI0WRES 3D HR)amatM Vity to

inhibit proli f(erl(’j‘)'tl Ople%fumé!nLrLé\Ar-lgéggggfIanq_lbody or aportion thereof of (10),

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

(a) activity toinduceproliferationof AILIM-expressingcells,
or

{b) activity to induce cytokine production from

20 AILIM-expressing cells.

(12) The humanmonoclonal antibody oraportion thereofof (11),
wherein said cytokine is one of the cytokines produced by Thl-type
or ThZ-type T cell. _ '

(13) The humanmonoclonal antibody‘or aportion therecfof (12)

25 wherein said cytokine is interferon Y or interlsukin 4.

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

30 {15} The human monoclonal antibody or a portion therecf of (3)
r (4) , wherein the binding rate constant (ka) between said monoclcnal
antibody and AILIM is 1.0 x 10° (1/M.Sec) or more.

{16) Thehumanmonoclonal antibody or aportion thereofof (15},
wherein said binding rate constant (ka) is1.0x 10* (1/M.Sec) or more.

35 {17) The humanmonoclonal antibody or a portion thereof of {18),

whersin said binding rate constant (ka) is 1.0 x 10% {1/M.Sec) or more.



cells, or 10 (b) activity to inhibit cytokine production from

Al LI M expressing cells. (7) The human nonocl onal antibody or a portion

t hereof of (6) wherein said cytokine is one of the cytokines produced by
Thl -type 5 or Th2-type T cell. (8) The human nonocl onal anti body or a
portion thereof of (7) wherein said cytokine is interferony or interleukin
4. (9) The human nonocl onal antibody or I portion thereof of (5) wherein
sai d human nonocl onal anti body has an activity to prevent 0 m xed

YRBOcyLe.fentt bpnnld BleljS, R0, JR00cl ol Pt PRtk qr 2 RELLL P4 by

of (3) (4) h sal uman nonocl ona
i nduce smgnéﬂ)brahsdagm|¢MQlﬂM§syakaﬂlqnﬂh&mexb¢wﬁtamith@nlbe{heehuanmd

nonocl o y r N 4t fs ) ei.n ald activity
fo i ndual a7 Shenaty aRtsBoRd o%hﬁzz%%m 0y ¢ 3 Whe FE(Y851 nge: 2885 activity
to i nduce prol {¥er at’i’ihmh@mam\mpp @maésm‘ﬁyo@@? bg ap@rtifbl)l thetrieviftof (b8} ,
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cyt oki neo¥ sleae.of the cytokines produced by Thil-type or Th2-type T cel

(13) The hU”H”W@@Pdﬂ{@ﬂmrﬁlé]ﬁhEﬁ@)él%aé a}%ib&c;},wear th%n%%keo%%éwﬁ)e' n

said cytokine is interferon y or interleukin human npnoc onal
antlbodyw%ﬁr%%ﬁoF%+6nd%ﬁ%?%%ﬁt%ﬁn(%ﬁteOQOTEFantméb¢ i Fs shi® hukan fbheetlonal
ant i bodyyhag=g8._ activity to induce antibody-dependent cytotoxicity to

AILIN@expre55|n cells, —and/or i ne, cytal ysis or apoptosis of
Al Lift expr essi ﬁgl)cel he h%’ﬁa’("fﬁm’l""@ \ﬁ/‘tﬂﬁr?géfl oha pgﬁ?—ﬁ-ﬁﬁd’i}"ﬁecﬁf pdr t3lon

t hereof ®f (£3), wosrd A thewhieysidr ddiembibdisngntatel Icoasiaah s(alﬁai)m&e&&\aﬁi\aﬁal d
monocl Onaltlbody and AILIM is 1.0 x 10°® (M) or less.

(22) The humanmonoclonal antibodyoraportion thereofof (21},
wherein said dissociation constant (Kd) is 1.0 x 1077 {M) or less.

15 (23} The humanmonoclonal antibody or a portion thereofof (22),
wherein said dissociation constant (Kd} is 1.0 x 10™® (M) or less.

(24} Thehumanmeonocleonal antibody ox a portion thereofof (23),
wherein said dissociation constant (Kd) is 1.0 x 10™? (M) or less.

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

20 wherein a V region DNA encoding a heavy chain variable region of said
human monoclonal antibody 1s derived f£rom either the human
immunoglobulin heavy chain V gens segment 1-02 or 3-13.

(26) The humanmonoclonal antibedy cr a poertion thereof of (4),

wherein a V region DNA encoding a light chain variable regicn of said
25 human monoclonal antibody is derived from either the human
immunoglobulin light chain V gene segment L5 orxr AZ27.

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

30 immunoglebulin heavy chain V gene segment 1-02 or 3-13, and wherein
2 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 L5 or A27.

(28) The humanmonoclonal antibody oraportion thereof of (27),

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

saldhumanmencclonal antibody is derived fromthe human immunoglebulin



anti body and AILIMis 1.0 x 103 (1/M Sec) or nore. (16) The human nonocl onal
anti body or a portion thereof of (15), wherein said binding rate constant

(ka) is 1.0 x 10 (1/M Sec) or nore. 35 (17) The humannonocl onal anti body or
a portion thereof of (16) , wherein said binding rate constant (ka) is 1.0 x
105 (1/M Sec) or nore. 11 (18) The human nonocl onal anti body or a portion

t hereof of (3) or (4) , wherein the disdaciation rate constant (kd) between
said nonoclonal antibody and AILIMis 1.0 x 10-3 (1/ Sec) or | ess. (19) The

h I d t t h f.of (.18 5 wh
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d| SSOCI ation cl@yst aﬁhe(mugamabmeﬂomlchnmmmdpnala pantldmmutyxearadf@ﬂ_kwi S
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thereof 5‘% gg’f) %‘le %Sﬁ:e l%?alDykdle%g)%la?%ﬁ%&% t &n k‘KH%¥l§Ei O{E‘il@gnofl\/p
or less saz.lﬂumar) mﬁh@cﬁ@mdm‘@cb@@zhsaimlbmyfmmap@mum irhmea:)cﬁl@}ﬁumﬂ)
wh i af | d Th

er ei Npsdld, dh3s oy Ud; [ sSaRstant (K )atrI]etﬂeonreﬂggZ% bith cdess, o LA The

hunman nonoc ant i Oj:Eportl oh reof of
di ssoci ahizdm vexrdEadte (IIQQ)qus Gaid bumapmMposecilessl @2-5)1-b¢lde hsinderived

moN0c| 0Ral, ARl DG O M@ﬁé?@@b&ﬁ%he%?ﬁ& %)alanf \ﬁtr 9gion DNA

encodi ng a heavy chain variable region of said unan nDnoc onal ~antibody is

deri%ed from €idPher Tt%h%%ﬁloﬁ%ﬁmbﬂl apbiPAdKHea# R e rvEerecE odnéht -
1-02 or w%e&%ldg%ammymna@&mlmlﬁnwwﬂd Bfiman R QB rtahes:e0f H b --

(4), wherein a V regi.on DNA encodi ng | i ght chain varjable region of sai-d
25 humaRafoRb AU a&r’rﬁ ﬁ%ﬂ?e%e&éﬁv&%ﬂ fRoPEitthERet il Wik (2) throug
i mmunogligbul i n i ght chain V gene segnent L5 or A27. (27) The human
monocl onal antl LI’odélurm.ncnaa Oétslé)c?uéggéeggmpogléln% amino acids from position
15 20 through 117 of SEQ ID NO: 28,
{b} aminoc acid sequence comprising amine acids from position
20 through 117 of SEQ 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 cr 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 116 of SEQ ID NC: 32 in which one oxr more amino acid residues
are deleted or substituted, or to which oné or more amino acid residue
25 are inserted or added.
(2} aminc acid seguence comprising amino acids from position
20 through 116 c¢f SEQ ID NO: 36, or
(£) amino acid sequence cocmprising aminc acids from pesition
20 through 116 of SEQ IDNO: 36, inwhich one or mere aminc acid residues
30 are deleted or substituted, or to which one or more amino acid residues
are inserted or added.
(31) The humanmonoclonal antibody or a2 portion thereof of {4),
wherein a heavy chain polypeptide of said human monoclonal antibedy
has an amino acid sequence defined in any of the following (a) through

35 {£):

h

(a) amino acid sequence comprising amino acids from position



or (26) , wherein a V region DNA encoding a heavy chain variable region of
sai d human nonocl onal antibody is derived fromeither the human 30

i mrunogl obul i n heavy chain V gene segnment 1-02 or 3-13, and wherein a V
regi on DNA encoding a |ight chain variable region of said human nonocl onal
antibody is derived fromeither the human i mmunogl obulin [Iight chain V gene
segnent L5 or A27. (28) The human nonocl @gal anti body or a portion thereof
of (27), 35 wherein the V region DNA encoding a heavy chain variable region

of said Cﬁzgl{l%.l)norglpp@l %g%%é)oﬁogazggéi'ved fromthe human i munogl obulin

12 heav enhe’ s the V region DNA encoding a |ight
chain vari abl e (kdgi emiob zaid demeanoemoipona imneniadyatsddefiometbosfitamnt he

monocl ondlt SKECRAty 5t o T4F CRoNC 1 BB Tar Y 975 OF ™Rk din S e 59 dlesn

DNA encocﬁragdalhéad;oxchabatwamtadl eor &giwini aif onsaidnbngamimonacidnalsidues

anti hody %dﬁ{ d‘et?%ci raﬁnéé]ge@unan i mrunogl obul in heavy chain V gene
5 re

segnent I'oh" DNA encoding a light chain variable region
of sai d human nomockwhab amdbmbyuqnscede:rqmped.SMmmnb.he hoide frompegliabvhi n

l'i ght ch S ﬁa £303, The human nonocl onal antibody or a
portion '?hereo]"figﬁ{(;!;}en ; F el nog heéévy chain variable region of said
human nonocl ondld)anambeelyach@tss%Iu%zmm@oamrdsmuemceod@qnﬂedfnqm anygisfothe
fol | ow n@d@ﬁr&ﬂgﬂéﬁg% sE)sg &a)m@ma@ol@%qcae&&@e%&mmﬁongcfaﬂr@glaﬁ gs

from position rou 117 of SEQ I D NO (b) am no acid sequence
conmprd si ﬁg%ﬁ?h@t%i%s‘ﬂ%g&ﬁ%ﬁm RF tgovftlmrb%ﬁ OFIFOBR AGEMY T NOresgduas
which oneQr iMy&-td N agddkd esidues are deleted or substituted, or to

whiich one or nore anmino acid residues are inserted, or added._ 20 (c) am no

aci d sequence d&iprRRERG A SEISRCS F&F?lpﬁ&fllFigoﬁmLEB ?%%%ﬁgﬁf%@oéﬁtSEQ | D
NG 32, (d) mBdiraciTh sefjsEE el ot | 36 NgoaMm no aci ds from position 20

through 116 of 72 LR NS 2 3% ' JL MU CEL Q08 9 JTONCL A0 00, 265D .83 4SS tion

15 20 through 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.

{32) The human monroclonal antibody or a portion thereof of (4),
wherein a light chainvariable region of said humanmonoclonal antibody

20 has an amino acid sequence defined in any of the fellowing (a) through
(£):

(a2) 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 115 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.

(c) amino acid sequence comprising amino acids from positicn
21 through 116 of SEQ ID NO: 34,

30 {d) aminc acid sequence comprising amino acids from position
21 through 116 of SEQ ID NO: 34 in which one or more aminoc acid residues
are deleted or substituted, or to which one or mere amino acid residues
are inserted or added. _

() amino acid segquence comprising amino acids from position

35 21 through 116 of SEQ ID NO: 38, or

(£) amino acid sequence comprising amino acids from position



are del eted or substituted, or to which one or nore am no acid residue 25
are inserted or added. (e) am no acid sequence conprising amno acids from
position 20 through 116 of SEQ ID NGO 36, or (f) am no acid sequence
conprising am no acids fromposition 20 through 116 of SEQID NO 36, in
whi ch one or nore amno acid residues 30 are deleted or substituted, or to
whi ch one or nore am no acid residues e inserted or added. (31) The hunman
nonocl onal antibody or a portion thereof of (4) , wherein a heavy chain
pol ypepti de of said human nonocl onal anti body has an am no acid sequence
defi ned 4h t@mpugh 1he offofEFOWThYO( a)8 thrwhigih o3% ¢f mord ajniam amidickdidues
sequenc [l 1 I r 0S5l 11 3 470, of I.D
N 28, 0 e e  ee s aenee Conb ok ARk or Biby d AR JLN B PG

t hr ough 79 bisSEed pN®RIE8din which one or nore amino acid residues are

del eted or subedituted h%aa%mglmwaﬁﬁiﬂaﬁg AL, AE1 5 ERILAURS, - 471 €
inserted or added. (c) amno acid sequence conprisirg amno acids fro !
posi i orWh2peimrodgans7ohaingrolypeNOLd8 DT @)t chhiune ragiodosdguedcantibody
conpri si [ TaTge- T Mo LI i faYas B aTa YR o Mo} 3T ; g% . [

whi ch or%{eggso% rr%?leﬁgr%ﬁgf gac% resi%ﬁ%ﬂg&iéhggy% g}tzgdf)%% su }shl‘f-)l (Itxcﬁt%%?o%ghto
whi ch onEflor nore amino acid residues are inserted or added. (e) amno acid

sequence Conpr|i NgmaAbnec2Qi §lSqh& AP RASIZH I n@ GrliH O W A7 ¢ 0f SEQ LDLNOC
36, or (% €1m glo acid_seguence Ic)onBr_l %I ng amno acids fromposition 15 20
t hr ough 470tFowsEn 435 et B8Rj APwHP¢h3Bme or nore amino acid residues are
del gped or subgd)i t uihedo Q&1 0s¥hh&NCONEOMY L DIy ML aW iHy ESLAUSSs i 81 6n
oer e pradded o (52 Jhe e Jpnec anal ant) body or 8 Ror LoD, L et sof
anti bodyre deleted or substituted, or to which one or mere amino acid residu
are inserted 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 NC: 34 in which one or more amino acid residues
are deleted oxr substituted, or to which one or more amine acid residues
are inserted or added.

20 {e) amino acid sequence comprising amine 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 NC: 38 in which one or more amino acid residues
are deleted or substituted, or to which one or mere amino acid residus

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):

fa) a heavy chain variable region has an aminoc acid ssquence

30 comprising the amino acid sequence from amineo 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 antiboedy has the following



20 has an am no acid sequence defined in any of the followng (a) through
(f) : (a) amno acid sequence conprising am no acids fromposition 23
through 116 of SEQ ID NO 30, (b) am no acid sequence conprising am no acids
fromposition 25 23 through 116 of SEQ.ID NO 30 in which one or nore am no
acid residues are deleted or substituted, or to which one or nore am no
acid residues are inserted or added. (c)isam no acid sequence conprising

am no acids fromposition 21 through 116 of SEQ ID NO 34, 30 (d) amno .
aci d sequence conpri.sin m no acids fromposition 21 through 116 of SEQ ID
NO 34 i vﬁ’]riacﬁitegpes%‘rc orY aﬁ%ok%ﬁid resi dues are deleted or substituted,
or to which ondajr adremwnichaiachbdlyeepdide hasean nswiredcod seglethcd €rom

.am no acid .sequen onpri si ino acids from ition. 35,21 through 116
of SEQ I B'NG° 3§+ orzco(f aoﬁﬁ{(%g %da%‘é%ﬁ‘gh%% g%n‘ggés#hgﬁgm ag'aéf‘ s from
posi éi on 14 Zé(b})hrmﬂglrg' b:ttl@:h@fi_nSE@lgDeN@iEE&ha arhiacti renecat] s@nfey ﬁ;@g&ci d
resi dues re .ef ed, Qr [ ed, _or.to whic ne_of. .noLe am no aci

resi d%es amaialirne(3 ia%slg tL%%&égélﬁ;i%(ﬁj’% 3‘?33‘:3#1%1%%%% ﬁ%ﬁogpoﬁgl' éﬁti body or a
portion thereof(36f (Zhehhumkrmhenrerhocaaligghtilshdy nrpobypepbndeieafecfad®l (Ayunan

Tonoc! 0N AN EDOL e, 80 AG-BEA-SUUSNER MRL] NEReL N ABY Obothe, oo

fol |l owi ng t'hr ough ) amno acid sequence conprising am no
f r om posiahagacteZ istdesghiad3enst @BQ ID NO 30, ~0 (b) amino acid sequence

conpr i sing am g ack dedVPRRAS =01 aA2 LREAUINNZ3020TapER RN 30 h0e

whi ch one or nore amno acid residues are deleted or substituted, Or to

whi ch? oneBPTi8dafRo2RéNd REdAdFeRcESnSaMe@mimadddd 20crhaniab Athd

Sequence ISl & ABERC 2CiNts fyompesition 15 21 through 236.of SEQ ID

NO. 34, {b) "a light chaln variable region has an amino acid sequence

comprising the amino acid sequence from amino acid 21 through 116

acceording to SEQ ID NO: 34.

15 {37) The humanmonoclonal antibody or a portion thereof of (4),
whafein 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 amino 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. 7
{38) The humanmonoclonal antibedy or a portion thereof of (4),

25 wherein said human monoclonal antibedy has +the following

characteristics ({(a) and (b):

fa) a heavy chain variable region has an amine acid sedquence
comprising the amino acid sequence from amino acid 20 through 116
according to SEQ ID NO: 36, and

30 {b) a light chain variable region has an amino acid sedguence
comprising the amino acid ssquence from amino acid 21 through 116
according te SEQ ID NO: 38.

(39) The humanmonocloeonal antibody or a porticn thereof of (4),
wherein said human monoclonal antibody has the following

35 characteristics {a) and (b):

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

+



(d) am no acid sequence conprising amno acids fromposition 21 through 236
of SEQID NO 34 in which one or nore am no acid residues are deleted or
substituted, or to which one or nore anino acid residues are inserted or
added. 20 (e) amino acid sequence conpri-sing am no acids fromposition 21

t hrough 236 of SEQ ID NO 38, or (f) am no acid sequence conprising am no
acids fromposition 21 through 236 of SEQ ID NGO 38 in which one or nore
am no acid residues are deleted or substituted, or to which one or nore
amno acid residue 25 are mseréed or addeg. %34§1The human nopocl onal

ant i body* P 1% (DIF 1HerRr 20t (IFTUCRGReF EPR 81 H°hGrdR HOnbEFBRER 470
ant i body dera-dibgy frad ISEMNED mbar deteengtics (a) and (b): (a) a heavy chain

vari abl e regi on, has . no,acid s uence 30 conprising the am no acid :
sequence fr om' g’lln né a£+‘311"n1§0 SPRAGU P PER H D r BRfig oo AEGT Da?\féqn 539UgRE2( b)

a light cblf@d i sdag acm!cee aregiona dind a@md mﬁ@ ﬂﬁdﬁl@l aaquenaelgcqmpthﬁwght@gs
am n, aC| sequen .a 23 through 116 according to SEQ I D NO
30. élghﬁ:ﬁhn"r%]ng@ @ﬁal ggntl body or a portion thereof of (4)

wher e| n sal d huomn Dhadohoaameantd body! hasibhelyf leap\pioﬁg:lbi tlcéhaéca@b@aﬁyl cs
(a) and ( geav p pepti de an_am no equence from
ani no ac&f) 56 ?é toli ﬁg}f};& Qaggrd rFénSE@lEDﬁHf‘}anzglongﬁ OFS)I ﬁnF?‘]@'ﬂgychﬁl n
pol ypepta dentad carzlar moilacidy sleqcueade fEpoma 5o swermtt dn@d-himiou gha sl

accordi ng fptd?’ %ngi gﬁ!‘&uéﬁ ( Q&aghgn}eyggona r_locl onal antibody or a portion

t her eof " Sard hunan nonoe anti body has the foll ow ng
charGcteri sti d$1{a) Tanduisn mpapciohadey téhaidy varE pot eioeghenshisfaft @ no

acid sequence, 14 4 gf)fﬂ?ﬁﬁéﬁ Dok BE ML O ARL BoBGAUNCEL {1 ARA POl AL A~
through 116 according to 3 8 .
transgeric non-human mammal capable of producing human antibody wi

ATILIM-expressing cells, 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 humanmoncclonal antibody or a porticn thereof of {40)
or (41l), wherein said transgenic non-human mammal is a transgenic
mouse.

(43) ADNAor aportion thereof encoding a polypeptide selected

20 from thé group consisting of {(a) through (f) below:

(a} apolypeptide comprising the amino acid sequeance from amino
acid 20 through 117 according to SEQ ID NO: 28, -

(b) apolypeptide comprising the amino acid sequence fromamine -
acid 23 through 116 according to SEOQ ID NO: 30,

25 (¢) apolypeptide comprising the amino acid sequence from amino
acid 20 through 116 according to SEQ ID NC: 32,

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

(e) apolypeptide comprising the amino acid sequence from amine

30 acid 20 through 116 according to SEQ ID NO: 36, and

(f) apolypeptide comprising the amino acid sequencs fromamino
acid 21 through 116 according to SEQ ID NC: 38.

(44) ADNA or a portion thereof encoding a 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,



(b) “a light chain variable region has an am no acid sequence conpri sing
the am no acid sequence fromamno acid 21 through 116 according to SEQ ID
NO 34. 15 (37) The human nonocl onal anti body or a portion thereof of (4)
wherein said human nonocl onal anti body has the followng characteristics
(a) and (b): (a) a heavy chain polypeptide has an am no aci d sequence
conprising the am no acid sequence fromiam no acid 20 through 470 20
according to SEQ ID NO 32, and (b) a light chain polypeptide has an am no
aci d sequence (q)orrprl s;lbg the am no acid Sﬁﬂuence fromamno acid 21 through

236 according 138 COMPRL S hiREPIRSHBTH S ASFAUSREE FERR FRLR0
portion 4died€of3 oth(:é)lgh 225 Whebeidl ngaitd mﬂmmmclmal antibody has the
fol | owi ng cha cterl stics %} and (rb) Hn%e% a heavy in variable region
has an ani no a d ShbeXBeP 5%%%‘?‘%1 EGHBREES oM AN RO

aci d 20 ddidsigho lﬁ.ﬁroaqﬁoﬂdlmgctcﬁ:rali@gl RoN@z@B6rp amgt 3> (b) a light chain
i r|S|ngthe am nq. aci d

bl i ha .
Sequénce from W ng: BorEPIRCHRF GOR 1T SEEB RTINS 10 LERTP D RDE T8 S5y
The hunesc mbsoz] onakoanhi BEdy a@mardpmlgt iton SEerEwfNef 4) wherein said
h I t be he f 35.ch t b
putan 1onoc! ongly ol LBeSNeBatabISLaL G, hchetect stithcs ook and (1)
am no aczia:i@squmnthrbuqm éﬁhOnacaolrdJ.EQ ttbrm 7 Ko :acor dimny to SEQ I D NO
36, and (b) 24l4ohts soa/B.RoL¥ReRAS hag 0. 20100 0Id s SEUURIE S ROIPT ISl N0

t he am no aci d eque m am no- aci accor ding
ID NO 38:ida(®1 Thbrhug‘an7ﬁ6néépeﬁdp-n§nﬂ‘-pb§@5@ g0 &or3§i.on t her eof of any

one of (3) through (Z9bna Woer gi Bosaldnhumman Jonogl 00at . ANELBRAY 1S group
consisting of (a) through (£} below: )
(a2} a DNA comprising the nucleotide sequence from nucleotides
126 through 419 according teo SEQ ID NO: 27,
15 {(b) a DNA comprising the nucleotide sequence from nucleotides
105 through 386 according te 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 nucleotidas
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 1D NO: 37.
25 {46) ADNAor aportion thersof selected froma group consisting
of (a) through (f) below:
. (2} a DNA comprising the nucleotide sequence from nucleotides
69 threough 1481 according teo SEQ ID NO: 27,
(b) a DNA comprising the nucleotide sequence from nucleotides
30 39 through 749 according to SEQ ID NGC: 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 fromnucleotides
28 through 738 according to SEQ ID NOC: 33,
35 (2) a DNA comprising the nucleotide saquence from nucleotides

96 through 1508 according to SEQ ID NG: 35, and



a nonocl onal antibody derived froma transgeni c non-human manmmal capabl e of
produci ng human anti bodies. 0 (41) The humannonocl onal anti body or a
portion thereof of (40) , wherein said hunman nonocl onal antibody is

obtai ned by immnizir' transgenic non-human mammal capabl e of producing
human anti body wi Al LI Mexpressing cells, nenbrane fractions derived from
said cells, whole nolecules constituti AlLIMor a portion thereof, or
genes 15 encoding AILIMor a portion thereof. (42) The hunman nonocl onal
anti body or a portion thereof of (40) or (41) , wherein said transgenic
non- human mamﬁ‘gl iz DA% FaRBgeAl-89 Hrriseclepdidge BRAUGNCE POPTIroiE ey idis

encodi ng3atggbﬁggpt7:4@ea§@_0§qi% Ay gErgpr@I%]Q@Og.rgyp consisting of (a) through

(f) below. (a) a polypeptide conprising the am no acid sequence fromam no |
acid 20 throufh? 117 NI fePtRr SEHGS TINODYR of na e ypleptd e Womprdisi ng
the am pggpci d sequence fromanmno acid 23 through 116 according to SEQ ID
NG 30, 25 (c) a polypeptide conprising the am no acid sequence fromamno .
aci @ 20 t hr ou§h8 1160 oty Ao ($EQ FEMROLSING AdPNE pEEGPEHEY dEC comprdfsi ng
the ani pReaehd1spaHeNqe)f ROPAPN c)aci d 21 through 116 according to SEQ ID
NO 34, (e) a pol ype&ti de conprising the amno acid sequence fromam no 30

aci d 20 throuf¥ 1% PHECOPOPRYSHDS SES PRCher wdsle RaEnFeal PO prepeicdd des
conprising thesaghnalaciazdcseduencead ramn am ngo; agvd 21 through 116 according
to SEQ ID NO ,38. (44) ADNA or.a pqrtion_thereof encoding_a pol ypeptide
sel ected frofRthé Bﬁé'uﬁo%%ﬁé?%‘?‘? ng‘%PuE&?OFﬁ%ﬁﬁqPFPCSef%%F rgicleptigles
pol.ypept §detEpspghshng bhkecaning aw degequenve: f3Dm agino  acids 20 through
2ci d_sequencelTh ot SHPrE BT 45138 1 BlgheD30 e SORUPRG S o SO DRGS0,
(c) a pbiypeptodehcadAPpr esicogdihg am BECACDd Meguehice from am no
{49) The vector of (47) comprising a DNA according to any of
the following (a) through (c}:
15 {a) a DNA comprising the nucleotide sequence from nucleotides
69 through 1481 according toe SEQ ID NO: 27,
{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 sequance 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 (¢): -
(a) & DNA comprising the nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NO: 29,
25 {b) a DNA comprising the nucleotide saquence from nucleotides
88 through 375 according to SEQ ID NO: 33, or
{c) a DNA comprising the nucleotide sequence from nuclecotides
93 through 380 accerding to 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 seguence from nuclesotides
28 through 738 according te SEQ ID NO: 33, or
35 (c) a DNA comprising the nucleotide sequence from nucleotides

33 through 743 according to SEQ ID NO: 37,



acids 20 through 470 according to SEQ ID NO 32, 5 (d) a pol ypeptide
conprising the am no acid sequence fromamno acids 21 through 236
according to SEQID NGO 34, (e) a pol ypeptide conprising the am no acid
sequence fromam no acids 20 through 470 according to SEQ ID NGO 36, and
(f) a polypeptide conprising the amno acid sequence fromamno ~O acids 21
t hrough 236 according to SEQ ID NO 38. (45 A DNA or a portion thereof
selected fromthe group consisting of(a) through (f) bel ow (a) a DNA

sccording to SEOD MG 37ET0e Oy CUANCURERTLARS= RS, CHBERTRE Seq e
f r om nuclfedtlicgds:g 1@ ta3wdbug@h 386 according to SEQ I D NO. 29, (c) a DNA

conpri si ng theé%ql(lbgﬁgéj EBE? Eﬁ&%@%‘éo@ded?%gug—:ié %Qrggllﬁci Orides

according to S conmprisin nuck e seque
f rom nucléét itdepugho 489 t - T877 5= Q. TR dIlth@o BFEQ BmdNO 33 (e) a DNA
conprg i ng the égwclecmgeoasgyemﬁg Eﬁ@%@i@oec%edsé éﬁéeti% 23tides

Q I D NO , DNA conpri si ngut nuc ot| € sequence

accor di n% to S
from nucl&&t T@é@ugbgéiatfihrea@?daw eréto?r%m nEP tMOSEEP I D NO 37. 25 (46) A DNA

or a loortI on t hereof raal eated,f LM @79r R EONsi 5§ 1 89pNAS aE@bra{ﬁllaggQB %&L

bel ow: f.) a DNA conprising the nucI eot i de 'sequence from nucl eo
t hrough faéioxdasr dlaﬁg arél SB) 1D NO 27, (b) a DNA conprising the nucl eotide

sequence from nygl eg)tmﬁxeéomggléan@;Mw%cﬂ%ﬁ%@géwgn&@ SEQ, thNQotéaes( c)

rising the nucleotide sequence from nucl eot| des 94 through 150

defllncbd FE SEGOSINGA 831 2GPF ot ish MPt he’ nudtoti de sequence from
nucl eoti des 28131) hrougha £38pacsondidig: hocSEQtiRaNekqiddncdSr f@) nacDMArides

conpri si 39 %E%E%u%g%g de se%&enc%frs%a %Iﬁotlggs 96 through 1508

accordin
(54) The vector of (47) comprising a DNA according to the

following (a) and (b):
15 {a) a DNA comprising the nucleotide sequence from nucleotides
151 through 441 according teo SEQ ID NO: 31, and
(b) a DNA comprising the nucleotide sequence from nuclectides
88 through 375 according to SEQ ID NO: 33.
{53) The vector of (47) comprising a DNA according to the
20 fellowing (a) and (b):
(a) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 accerding 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
following (a) and (b):
{a) a DNA comprising the nuclectide sequence from nuclectides
153 through 443 according to SEQ ID NO: 35, and
{b) a DNA comprising the nucleotide sequence from nuclectides
30 93 through 380 according to SEQ ID NO: 37.
{87) 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: 33, and
35 (b) a DNA comprising the nuclectide sequence from nucleotidss
33 through 743 according to SEQ ID NO: 37.



18 (f) a DNA conprising the nucl eotide sequence from nucl eotides 33 through
743 according to SEQ ID NO 37. (47) A vector conprising the DNA of any one
of (43) through (46). 5 (48) The vector of (47) conprising a DNA accordi ng
to any of the following (a) through (c): (a) a DNA conprising the

nucl eoti de sequence from nucl eotides 126 through 419 according to SEQ ID
NO. 27, (b) a DNA conprising the nucl eotigde sequence from nucl eotides -~0
151 through 441 according to SEQ ID NO 31, or (c) a DNA conprising the

nucl eoti de se ‘L?L?r}ce fro nucl ot| de- 153 throu}gh 443 ccq&g%n t% SE ID-NQ
35. (49) The ve&or PofSLhERaREFE: AgRU BRI RREOr iAG To-He Pt aRY one
foll ow g (€3) tdhmughh (¢32) 15 (a) a DNA conprising the nucl eoti de sequence

from nucl eoti d 6 thr 1 ordi.n to. SEQ I.D NQ 27, ( DINA
conpri sing t he%ﬁﬁcl 38?. Cdae Eugabe' ¥ 85\%&%%‘3 Fagé lSQﬁNgFﬁFﬁlu%ﬁ)iggéalnEd
accor di by tfus=ShQ IEDd&th Buemvegri)fao@m nampailscagabbe sdcheodi:dengeguence
fromnu Ieotldes 508 ccordln t The
vec?%or % HCA7YCES ng a%%f;a accordl WG A Cs?q'c;f Ié%rﬁéfeggflr(?ﬁh ﬁg‘“?‘é‘)‘a?'

t hrough (c): (&Pla IDI\léxenehrpm sengmbhelaunuchesttl die:a.seﬁuemeel byotranstestides

105 t hr gug%@ggsgggg di pg1La SEQ %%9%42&( isY Oq?ds%péf ﬁhﬂgE%hIF%ANQ

nucl eot irde "seque Prom nacl eot| ough acc
33, or )sca:llmd beﬁ&pm snhhipt her mcdeattqmeowquemcg $abdh DN eat bdeéb DIOBs

th h y! 7 1 4
U0 4S5 1G-S0 B ATl St The vecket gL oL omprL2ido
congt i sPh@st:he nucl eoti de sequence from nucI eotides 39 through 749

acgor ding to SEQ | QDN@ eréhding a heavy chainpolypeptide craportion therec”
of a moncoclonal antibady which binds to human AILIM; orx -
(b} aDNAencodinga lightchainpolypeptideoraportionthereof
of a monoclonal antibody which binds to human AILIM.
i5 {61) The genetic recombinant host of (60), wherein said
monoclonal antibedy is a human monoclonal antibody.
{(62) The genetic recombinant host of (60) or (61), wherein said
host is a mammalian cell.
{63) The genetic recombkinant host of (60) or (61}, wherein said
20 host is a mammalian fertilized egg.
{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 aminc acidsequence
from amino acids 20 through 117 according te SEQ ID NC: 28,
(b) aheavychainpolypeptide comprisingthe amineacidseqguence
from amino acids 20 through 116 according to SEQ ID NO: 32, and
(c) aheavychainpolypeptide comprisingthe aminoacidseguence
30 from aminc 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 polypeptids is one of the heavy chain
polypeptide selected from the group consisting of the following (a)
through (c):
35 (2) aheavychainpolypeptide comprisingtheaminoacidsequence

from amino acids 20 through 470 according te SEQ ID NO: 28,



(b) a DNA conprising the nucl eotide sequence from nucl eotides 28 through
738 according to SEQID NO 33, or 35 (c) a DNA conprising the nucl eotide
sequence from nucl eotides 33 through 743 according to SEQ ID NGO 37. . 19
(52) The vector of (47) conprising a DNA according to the following (a) and
(b): (a) a DNA conprising the nucl eotide sequence from nucl eotides 126

t hrough 419 according to SEQ I D NO 27, and 5 (b) a DNA conprising the

nucl eoti de sequence from nucl eotides 105 through 386 according to SEQ ID

NO 29. (53) T f . (47 | Si DNA ding.to the follow
(2 and (B)] (47 DRACEEmo e RO T RE Shor SOTPha L Ed e At PSR NaorEgErdss
10 69 t hfooghaibddb acdcrdiZiy tho SEp | €7 NG ceFrdand tb) SBQDEA NONPBRSi agdt he
NG 29 (5.3 TRe ve el B i en Pl LR ILa O AR 801 8o TR
fol | owi n§rém) aavid o Bcidks 20a)tra AN coNPrastogdihe nocfedt IdeNSeqdeénce from

nucl eotides 1 hr - i 00 I 31, and: ( a
conp%?si ng t he%lﬁil e%ijt[ﬁggbee%;%%lﬁéé%%n%aﬁ}ﬁﬁgostqjgesan§8°rt“hr%fug%)():%?g%ugh
accor di ng6B8o , SEG+OINGaB38 1iH8) cllhdnvpelppeptidd7)s compristing lagbNAchain
accordin . 420 ] ) : : | S

el cot | 92 BEAGHEE P or il Tt en G, c st tehR SEchruor Y g P
NO 31, dhdogbh d<DNA conprising the nucl eotide sequence from nucl eoti des

28 ¢ hr ough 738 (89C0% 013Gy LASEQJ DN+ B3 c2TpLS6) IR MRALAY 201 a L4 ence

conprising a DNA according _t ow ng (a) and (b): £a) a
conpili si A§OPhETAAS E6irde SeferROH riort MmreFeeltreste SEQ 1D NO: 30,
{(b) aheavychainpolypeptide comprisingtheamincacidsecquence
from aminoc acids 21 through 116 according te SEQ ID NO: 34, and
{c} aheavychainpolypeptide comprisingtheamineoacidsequence
from amino acids 21 through 116 accoxding to SEQ ID NO: 38.

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 (cj):

(2) alightchainpolypeptidecomprisingtheamincacidseqguence

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

(b} alightchainpolypeptide comprisingtheaminoacidsequence
from aminec acids 21 through 236 according to SEQ ID NC: 34, and
(¢} a light chainpelypeptide comprising the amino acid sequence from -
amino acids 21 through 236 according to SEQ ID NO: 38. (68)

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

{a) aheavychainpolypeptide comprisingtheaminoacidsequence
from aminc acids 20 through 117 according toc SEQ ID NO: 28, and

30 (b) alightchairnpolypeptide comprisingthe aminoacidsequence
from amino acids 23 through 116 according to SEQ ID NO: 30.

(6%) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain and light chain polypeptides are those
defined below in (2) and (b}, respectively:

35 (a) aheavychainpolypeptide comprisingtheaminoacidsequence

from amino acids 20 throcugh 470 according to SEQ ID NO: 28, and



153 through 443 according to SEQ ID NO .35, and (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 30 93 through 380 according to SEQ ID
NO: 37. (57) The vector of (47) conprising a DNA according to the follow 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 35 (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 33%hrough 743 according to SEQ I D NO
37. 20 (58) A cell produci ng a hurran nonocl onal anti body of any one of (3)
t hrough (42). &59) The cel |l af , Wherein said cell is _a fused cell

obtai ned by f&8i ng? hl@BF|Chad€rE>%%P$%+ﬁ1%ceﬁﬁﬁaﬁlea&éﬁ JUGFOFLAAFEHEISH d

5 human feBackeRab aktdRody, tmcbdmelnm £etdrdendved Eromrd mamBl. (60) A
genetic reconbi pant host transformed by transferring a DNA descri bed bel ow

in (a) or a veél®dt c%h‘prqe:ﬂerﬁl%ﬁe&%@&na@wswé&ﬁ%eanﬁe%vﬁ5Q‘? (- amaha

vect or CQBBY i, it St @a@%e@i‘rybﬂiﬂ@%& 1 dgnerdhach pallw é:nh@@)s apd s or
a vector grrprl SL g bot h of sal % - 0 DNAs (a a encodi ng a heavy chain -
pol ypept FaELBFYaPBEPFI 4R t'Rer &8 B:f) a TRoTRRY ohat L -‘éntl body whi ch binds to

Pﬁman fA| LI ]Ic\/l Ol(a(b)al. newcatagmc%m:gygae@tzgit}é cgﬂﬂptﬂsﬁﬁbﬁmﬁ%ﬂt?ﬁﬂo@gzéas 2 tel%%@
ereo OT a nonocli on 1. DO I NAds -1 0 nunan e
genet i c FEEBNBRARAL a‘ﬁﬂig‘ts ap (tg‘ﬁ %elr 13Bnoe! Bhgl IBnNPbogg'i &ng

human nonocl onab) ard lb@h}ychéﬁﬁ)poﬂh@gﬁne:ta cOmﬁﬁbﬁbnga&ﬂe fesko ef::.(i@s@hu@hcém)

, Wh i d I .Th I nbi h

of "(60) BFST6LTARSNAa B 2Ea L S hamt® 136 % TR TansFer £ F06d g0, (64)
The-genetic rec¢odnbi rdn gkaot@ttl@‘ rapmndiaaoft (68k thranghon€ 63 (sMhahebnggai d
heavy chaig, polynent] dg; Lis, &‘?%chhf J{]] aﬁﬁaﬂ’z}’?ﬁ'%’am pBQ%Q%FEEdQSSa;SeeLcECEed

from the grolGp consistrng o
defined below in and respectively:

(a) aheavychain polypeptlde comprisingthe amincacidsequence
from amino 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 1ight chain polypeptides are those
defined below in (2) and (b), respectively:
20 (a2) aheavychainpolypeptide comprisingthe aminocacidsequence
from amine acids 20 through 116 according to SEQ ID NO: 36, and
(b) alightchainpolypeptide comprisingthe aminoacidsequence
from amine acids 21 through 116 acceording te SEQ ID NO: 38.
(73) The genetic recombinant hosf of any one of (60) throug
25 (63), wherein said heavy chain and light chain polypeptides are these
defined below in (a) and (b), respectively:
(2) aheavychainpolypeptidecomprisingthe aminoacidsedquence
from amino acids 20 through 470 according to SEQ ID NO: 36, and
{b) alightchainpolypeptide comprisingtheaminoacidsegquence
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 (c):
{a} a DNA comprising the nucleotide sequence fromnuclectides
3> 126 through 419 acceording to SEQ ID NO: 27,

(b) a DNA comprising the nucleotide ssquence from nucleotides



t hrough (c): 25 (a) a heavy chain pol ypeptide conprising the am no acid
sequence fromam no acids 20 through 117 according to SEQ ID NO 28, (b)
aheavychai npol ypepti de conprising the ami no acid sequence from am no acids
20 through 116 according to SEQ ID NO 32, and (c) a heavy chain

pol ypeptide conprising the am no acid sequence 30 from am no acids 20

t hrough 116 according to SEQ ID NO 36. £85) The genetic reconbi nant host of
any one of (60) through (63) , wherein said heavy chain pol ypeptide is one

of the hepyy ghaigyn Q@ﬂ%}}ég&lﬁ ggtgngf fgrrkbh%grogﬁ consi sting of the
fol l owing (a) througqtl (c): ? a_heavy charn pol ypeptlde conprising the

am no aci d sequéncea Npoﬁpalﬁrﬁélé@ abezminviigle 4Pquaccer 8rag e 1SEQ R NO
28, 21 (13 atl‘g\.‘?ﬁ% ahad ol yReRLi dg gg@pfbslggg ? e ami no acid sequence

fromam no aci t hrough 470 according to NO 32, and (c) a heavy
chai n pol ypept i{dé)cofp? i ZsrRL Berandhol el l'mﬁjll@rfcényf pom afii ) )adihdo

th h 44 I t
of any onﬁ&?""‘“ﬂégwﬁr%ﬁ:g‘om ) e e T B R eT pebt 1 s

one of tHHefingi iehany 15ebp v #ed sérbctlEcwem €he group consisting of
the follow ng (@) &fymuebmgﬁhm(r@) t88eAMY Lhalde PALYRERE g@orﬁ’?ﬁ%ﬁ.'e%'t%%éshe
0

am no acids equence fromamno acids 23 through 116 according t

NO 30, (B Hawedy 1é éLl REATPERTi e eBRpt? s¥Pg £he ami no aci d sequence
from anino aci ds)21a royeRptit iaeCordinie 13 SEQ LByohc3dsranduchelraheavy

hr obBh. B/ Bt g 060 2SHTDNG 36SEA5E 6% Thor gBHCI o' ocombi nant host
of any one of (6(9) 4 DNougbmptG3)king vhenmtidlesalidid sghtieaBai fraohypepbirdaeciss
Phe Poi 1 o et E e B e B 0 D OO B Sonmr o1t e
am no aci d sequéAte The genetic recombinant host of any one of (60) through
(63), wherein the DNA encoding said light chain polypeptide is a DNA
15 defined in any of 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 comprising the nuclecotide segquence from nucleoctides
88 through 375 according tec SEQ ID NO: 33, and
20 (c) a DNA comprising the nuclectide sequence from nucleotides
93 through 380 according toc SEQ ID NO: 37.
{77) The genetic recombinant host of any one of (60) through
(63), wherein the DN& encoding said light c_h_ain polypeptide is a DNA .
as defined in any of following (a} through (c):
25 (a) a DNA comprising the nuclzotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29,
(b) a DNA comprising the nuclesotide sequenca from nucleotides
28 through 738 according to SEQ ID NO: 33, and
(c) a DNA comprising the nucleoitide 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), and theDNAencodingsaidlight chainpolypeptide
is a DNA as described below in (b):
35 (a) a DNA comprising the nucleotide sequence from nuclectides

126 through 419 according to SEQ ID NO: 27, and



20 from am no acids 23 through 236 according to SEQ ID NO 30, (b) alight
chai n pol ypeptide conprising the am no acid sequence from am no acids 21

t hrough 236 according to SEQ ID NO 34, and (c) a light chain pol ypeptide
conprising the am no acid sequence from-- am no acids 21 through 236
according to SEQ ID NGO 38. (68) 25 The genetic reconbi nant host of any one
of (60) through (63), wherein said heavy,chain and |ight chain polypeptides
are those defined below in (a) and (b) , respectively: (a) a heavy chain
pol ypeptide conprising the am no acid sequence fromam no acids 20 through
117 accordi ng t® SEQPNB ®eRP28siaadtha@uE e aftidfhs ecvgingepdropaptdldetides

conpri si t L R0 i d Sequs i ci 23 through 116 accordi ng
to SEQ I%QSNOEEEg%I(QGS)Q%T%e gene?ﬁ% 1icheé:.fgoﬂ ir&n]gﬁ%l@hog?'of any one of (60) .

through (63) (7%herBim csdiatiraacaisineardhddstget enai anpob§peEiRt)i dis cargh
those deggne i { mey [ £S5 i vel vy, 35 ( Qﬁgv i

pol ypept ?ggpéﬁnﬁﬁﬁgﬁ%%?b&%ﬁéﬁ%ﬁg sﬁjﬁg%}:%é/&% r%%g%mﬁ%lig%l S C%O%h%rtgll?gh
470 &ccobP¥RndgeserBrer|pefer 28, (ghd 2rd £hr BNA gmcashdio sfold géphitdehain
conpri si%g%\gg A4 H0; 8CkH =S SHIERGEE S F i HRLH L RAC] dS (3. t hrough 236 according
to SEQ I 1 30. (70& The genetic reconbi nant. host of any one of (60)
through (63) (2whér BER Sl hehly THaiAcaseuidghecenanaepbf ypaprilees ides

those 5géletipedybhel owni Bctakcand (4 sHEsneaidvely; &£ay a heavy chain
pol ypepti de conpri si n% the am np acid sequence _ from am no_acids 20 through

116 accordi ng t® SBQPND FemPBeS18Ad-RY BRCaePighe ERGPARHBI H¥pPrgéccticdes
conppi si 3y thesadh NPsachdcseduanrced rgam am npacigls 21 through 116 according
to SEQID NG 34. 0 (71g) The enetoi .reco ionant host ol]‘1 any one of (60
through (63) {8%herd&ish ?&le&'lﬁgﬁ AFATEACRITgRE BRYi APy pédti GBECRFE
those definpdihetaoin i thd @)NREhdd)ing respeddae) hdax) polhigipstide is ¢
hrough S0 SHECTETTE Yo B0 DAY 320 B8 C18 CBFoST Nt Sorat AEbry BERLRde
conpri sipglypepaniaoiactlesbjdeniescribed below in (b):
15 {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.
(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 enccding said light chain
polypeptide is the DNA described below in (b}: -
(a) a DNA comprising the nucleotide sequence fromnucleotides -
94 through 1506 according to SEQ ID NO: 31, and
25 : (b) a DNA comprising the nuclsotide sequence fromnucleotides
28 through 738 according to SEQ ID NO: 33.
(82) The genetic recombinant host of any one of (60) threough
(63) , wherein the DNA enceding 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 seguence from nucleoctides
153 through 443 according to SEQ ID NO: 35, and
{b) a DNA comprising the nuclectide sequence fron1nucleotides
33 through 380 according to SEQ ID NO: 37.
35 {83) The genetic recombinant host of any cne of {60) through

(63), wherein the DNA encoding said heavy chain polypeptide is the



fromam no acids 21 through 236 according to SEQ ID NO 34. (72) The genetic
reconbi nant host of any one of (60) through (63) , wherein said heavy chain
and light chain polypeptides are those defined belowin (a) and (b) ,
respectively: 20 (a) a heavy chain polypeptide conprising the am no acid
sequence fromam no acids 20 through 116 according to SEQ ID NO 36, and
(b) a light chain polypeptide conprisingdhe am no acid sequence from am no
acids 21 through 116 according to SEQ ID NG 38. (73) The genetic

ChoPrbingih, astzpboanbedBR oh (99) LREOWA. BRalBlkoq:iheteln i?gg SRy

chain and |ight chain pol es are those l oW i n

respect i pelyrepsjda héa%@-c@é@np@%%@ﬁddé?@(:@?pri@l flg) t he ami no acid
“sequence from g nopagl sy d;gPlEbﬁ&% 679%%%%‘%' Qggﬁgﬁggé% H9§6§$tlag9

(b) a Iight chai npol Eeptl conpri Slts% e amno a sequence
am no acP8sTR2IcvERo4gRS236cREEE @ 1§ SESED INY NG5 38an¢74) The genetic

t h f '
22?3“8223; chats éo"“bz;&p‘?‘?‘@e@f2“3‘9)[%&1%“929?85&@?%83%‘3@%@f’iﬁf“ﬂ%‘l%@%@?agg' "
)

t hrough ¢8) thrayy &6fFprddingg tehSEQudPedid de3 5equence from nucl eoti des
35 126 through(@dP acaendhnhiceSERY BaNGsedl of ¥ p @r%cﬁf@éo%' 90&9@% -

nucl eoti de sequence from nucl eotides 23 151 throug 441 accordin

NO 31, BKd EERSHIONE CIMITRT hdOttte (RERY £8eH R SbtisrE &her wwéueé@t saéd

153 t hr oHght 443 2ageerdiligedo=§5Q &B o 067550Th6n9%ﬂ&hl psf;ecg&bb@aaﬁy
encodi ng sai d

host, of any ope (60 o] 5 , Wherein the

heawy’ ch%?% ﬁgl &%ébt Fﬁéoi’@[’l %%%A defl ned in any of followi ng (a) through

(c): (a) a DNA(ZDNprisi niarhe ceucieat deonﬁpqsenﬁ:enf rostptils 804 | dee  BOman

t hrough 1 ‘Elﬂ? cor di ng tor %%grl D_NO. 27 r& % a risin he nuc| eoti.de

sequence®*fTd cTeo 9fFhotiyRT1868 5&5’89‘39(% FSpéng?D:?\H 135

and (c) a DNA tdpri san@htalrmammllteatalldecsreguemteohr orompicl £otd dehe human
"monoclonal antibody or a portion thereof of any one of (3) to (42),

15 and a pharmaceutically acceptable carrier.

(87) A pharmaceutical composition comprising a human
monoclonal antibodyoraportiontherecfof (84), andapharmaceutically
acceptable carrier.

{88) The pharmaceutical composition of any one of (83) through

20 {87) , wherein saidpharmaceutical compositiconisusedtoinhibitsignal
transduction intc the cell mediated by AILIM.

(89) The pharmaceutical composition of any one of (853) through
(87) , wherein sald pharmaceutical composition 1s used to prevent -

. proliferation of AILIM-expressing cells. -

25 (20) The pharmaceutical composition of any one of (85) through
(87}, wherein sald pharmaceutical compesition is used to prevent
production of a cytokine from AILIM-expressing cells.

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

30 transduction into a cell mediated by AILIM.

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

(93) The pharmaceutical composition of any cne of {835) through

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

production of a cytokine from AILIM-expressing cells.



96 through 1.508 according to SEQ ID NGO 35. (76) The genetic reconbi nant
host of any one of (60) through (63) , wherein the DNA encoding said |ight
chain pol ypeptide is a DNA 15 defined in any of following (a) through (c)
(a) a DNA conprising the nucleotide sequence from nucl eotides 105 through
386 according to SEQ ID NO 29, (b) a DNA conprising the nucl eoti de sequence
fromnucl eotides 88 through 375 accordisng to SEQ ID NO 33, and 20 (c) a
DNA conpri sing the nucl eoti de sequence from nucl eotides 93 through 380

The _geneti c recomnbi nant host of an%gone of

according to | D  37.
(60) tlhrgugh 55%) ,TNO BﬁaFﬁgFﬁ tbﬁﬁleﬁﬁ%‘m?ﬁbtéafld’ﬁ PEKLOTE AT nl §0l FREREREE
i's a DNAg7) ,asvitefd nedsaadamhoimdadlomdy CahpbBiedsh (16) 2Rd ao ai PMce

conpri sin he nucI eot de seguence from nucl eotides__ 39 through 749

accor di ARG PER¥ERA WonpPRefG e Hid Bra e r$eqaehés .

from nUaneIQ'tdrdﬁ.smmﬁf’e tWWsZQSOaCﬁgbﬁt&% itsd SEQITIMNG x5 s ANty (€31 Bs DNA
corrp$| sing the lecl eo |de se%enc from nuc| eotides 30 33 through 743
according to % agac C3rh " YeRiet + & PERcoRbi RART=R65EY of TERFT6RE - of

(60) tDm&U%hopl(l@B&zél EWhE ﬁeaﬂy@@tﬂb‘é\ aﬁlm@f&‘ﬁg cﬁﬁipd'ﬂg&ax\@/a @m@s&a&@eynﬁpihge
is a escriped. bel ncodi ng. s chain

pol ypepfidd® f‘glg dleagrt Tt 5&‘9’6‘& &FF‘H% lo%m?g}ag %I{W g&&rﬁ%'s‘?‘h

t he nuclae@&ﬁadmmw oanmoeptebﬁ.edearrj.%&through 419 according to SEQ
ID NO 27, an r|5|ngthe nuleotl enc fram

nucl eot i des lgg% hr%kg%h%ggygccceor 4 t 5O °Z§ ﬁ?% «?r&é'ﬁlet?h
recobrbi sabtsthoste dfs anyporeebh §603tahreugh (63) , Wherein the DNA encodi ng

DR emead) o257 ) PHL BERLLABLTIENS oAy 0688 ORIGPELAL-LT (R =800, e

DNA encoding s aln polypep descri
(b): (apubsDEAccors iSHIRFEdR ﬁn@rneﬁhedgrgz;@umﬁa’tammwcﬂ ‘eot i des

a) an antibedy which binds to AILIM or a portion thereof;
b) a polypeptide comprising the whole or a porticn of an
15 extracellular region of AILIM;
c) a fusion polypapﬁide comprising the whole or a portion of
an extracellular region of AILIM, and the whole or a portien of a
constant region of immuncglobulin heavy chain; and
d) a polypeptide which binds to AILIM,
20 {(38) The pharmaceutical composition of (97), wherein said
antibedy that binds to AILIM is the human antibedy of (1) cr (2).
(99) The pharmaceutical composition of (27), wherein said _
antibody that binds to AILIM is the human meonoclonal antibody of anv -
cene 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 pharmacectical composition of (95), wherein the
substance is a non-protsin substance.
(162} The pharmaceutical composition of ({101}, wherein ths
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 AILIM or a portion therzof is immobilized;

(b} preparingapolypeptide comprising the wholeextracellular



69 through 1481 according to SEQ ID NGO 27, and (b) a DNA conprising the

nucl eoti de sequence from nucl eotides 10 39 through 749 according to SEQ ID
NO 29. (80) The genetic reconbi nant host of any one of (60) through (63),
wherein the DNA encodi ng said heavy chai-n pol ypeptide is t DNA described
below in (a) , and the DNA encoding said |light chain polypeptide is the DNA
described belowin (b): 15 (a) a DNA comgpri sing the nucl eotide sequence from
nucl eoti des 151 through 441 according to SEQ ID NO 31, and (b) a DNA

conpri si n ence fro nuc eot i des V.SEQ ID
NO  33. §L°Ii'he gel‘r_:l“%ltb% glelr ag%)q}lnﬁlrn%n? °hos \%’h%’ﬁ?ﬁg ]ea%%'e(cg F‘o a]ﬂel?ég
(63) , vmgternaihEh@NAemd:odu rd@t@mtxzhmmmgmﬁln pol ypept| de is the

descri bed bel o di ng. sai d light chal pol ype |de
is the DNA des@l?‘! be%ig%)eF%I\%Qi ?b)lD'éV(é&F%gL% Fongr i st RS TR S6t e Bht
sequencep¢ippeputteotndesoces st Hboygh 1506 according to SEQ'ID NO 31, and
25 ( aDNAc apri e d ueng from nucl eotides 3 through
738 l<'513>)ccordi ng SE%%%%% gﬁé g’% O?héoel en&ETE LP&coHbi RARE S Rdst! aﬁf’ E@ one
of (60) pmpp@ptl(lé&)f puhezes nl b)he?.r[ﬂlt\lﬁaaambcaj:hmg:asmed theawyhchahar in any

pol ypeptigde; i g g ~BNA_described belowin (a) , and the DNA encoding said
| i ght charn® ~30 oPypeptlde is the DNA described belowin (b): (a) a DNA
conpri si ng t helsucldsdigdelnpddengéghrdnemittedt fxkes sais3laheddgh MaBerial

accordi ”?oﬁ@aﬁlf'%'ll}?&@c pléQ r@%c%%%@%'s&é} ﬁ‘c?tglég %%ta' 8%??‘_%‘&”‘36

from nucl eotides 93 through 380 accordi ng to SE
genéli c FERBABLAAALHINT Bt Lokl bRensRIDE )lqm%egﬁplew)rodumérléﬁmr@ﬂh@s:o:)NA
encodi ng(&pi drggﬁggtgbgw -pakhypeptide is the 25 DNA described belowin (a),

and the DNA encodi ng sai d | |g?t}§ chain  polypeptide is the DNA described, .
below in (b): &) £IWRTSHH MPIHEHHAR | B0t FHE sehuetFER+§ dif et ot Hles

process (e). .
{104) 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 reglon of AILIM ligand or a porticn thereof is
immebilized;

(b} preparingapolypeptide comprising the whole extracellular

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

(¢) reacting the inscoluble carrier in process (a) with the
polypeptide in process (b} ; 7

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

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

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

30 (d}, respectively; and

(£) 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 comprising a polypeptide, comprising the whole
extracellular region of AILIM or a portion thersof, and the whole
5



96 through 1508 according to SEQ ID NGO 35, and 5 (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 33 through 743 according to SEQ | D NO
37. (84) A human nonocl onal antibody or a portion thereof produced by a
genetic reconbi nant host (provided excluding the case where said host is a
fertilized egg) of any one of (60) through (62), or of any 10 one of (64)

t hrough (83). (85) A pharmaceutical copposition conprising the human
antibody of (1) or (2), and a pharnaceutically acceptable carrier. (86) A
phar maceut i cal co 05|t|ﬁn conpri sing.the human nonocl onal antlbodg?or a

por t i on“CREESY: 6FIARY Bhel BRURRYLI it i@ heasy si¢id PRarnReELEPRaF§Tect.

accept abl e car(niogy. fﬁz)m&wrmcwa Cal ¢ODRPSI §hORLANPELEI FE1 FolyiBA.
nonocl onal anti, bo portl on %g of of (84) , and a pharnaceutically

accept aBP@PE&rsﬁn@r he 8@)0 Ienexbhar ?‘F éélgl(%hﬁgs“ﬁtlr%ﬁ léfz‘fa&ﬁy"%ﬁep‘?ﬁ L{gn)

t hr Oughth%Qe(a&7is a \ﬁ/aeriemnpcsayplepbﬁdwm@m%ng:aw@ﬁypégﬂlaé L@&Qpﬂ?sm
i nhi Is}{agnal t ransduc cell_ned at ed AlLIM

oha RAASENEs Tht st of A LR BN A T T ABTIE Civher Bher st d

phar mac autinﬁeé wﬁ@l@@‘éﬂrislﬂawd BediSet o £ BMRI Hobyl i h&8L AL br a portion
Al LI Mex re55|fng cells. 25 (90) The pharnaceutical conposition of any one of
C

(85) t hi- &g °*(87), wherein said pharnaceutical conposition is used to
prevent produQUmDn Dhe aneyholli e dnpnad LM eBiessingige! {506 Plyhdhein
phar maceutl CZ&IH@% npQsi tlh%rrlnaq,f d\Pne of (85) through (87) ,wherein said
phar mac&ftc nﬁ55|at| SHA% As¥dt o i nduce si gnal 30 transduction into a
cel 10 nedi at ed (bg8AI LThe r(l@Ql)Od’I“@fmtayrmmmf c@l 0 Domposiugion(df 7 anywiones of

(85) thgggg (ng,l) 11 #}%TCF,&I%LI%Mrngr ‘?EI‘ Cgorrpom tion is used to

i nduce proli er atio expressing ce (93) The pharmaceuti cal
conposi tion ofhanpremensf 1p8sRtiArsughe 88sE8iped whedsitaisailkrein bel.

phar macgyt a%%lmgaam@rml%r@fés@%f O NAUCEs o PF OJICLL 0R QT @ cytokine from
Al LI M expressi ng cel
Hereln,“mammal”meanshuman bovine, goat, rabbit, mouse, rat,

15 hamster, 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 otherxr
than humans defined above.

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

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

25 (Leu/L), iscleucine (Ile/I), serine (Ser/S), threonine (Thx/T),
aspartic acid (Asp/D), glutamic acid (Glu/E), asparagine (Asn/N),
glutamine (Gln/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/PF)

30 The term “AILIM” used herein is the abbreviation for Activation
Inducible Lymphocyte Immunomodulatory Molecule, 1ndicating a
mammalian cell surface molecule having the structure and function
as already described in a previous report, more preferably a
human—-derived AILIM in paxrticular (for example, International

35 Immunology, Vol. 12,No.1l,p.51-55; GenBankAccessionNumber: BAAB2129
(human), BAAB2128 (rat), BAAB2127 (rat variant), and BRAAB2126



26 (94) The pharnmaceutical conposition of any one of (85) through (87) ,
wherei n said pharmaceutical conposition is used to induce )

ant i body- dependent cytotoxicity against AlLIMexpressing cells, and/or

i mmune cytolysis or apoptosis of AILIMexpressing cells. 5 (95) A
pharmaceutical conposition for preventing, treating, or prophylaxis of

del ayed type allergy, conprising a subst%@ce having an activity in

nodul ati ng signal transduction nediated by AILIM and a pharmaceutically
acceptable carrier. (96) The pharmaceutical conposition of (95), wherein the
_0 subst dA¥8!S% Ja protein substance. (97) The pharmaceutical conposition of

(96) , whereinatihe BROL6d1ySubstanesTS sSEl £etedframdhes 9;@@9@%%5%%&9
of: a) an antibody which binds to AILIMor a portion thereof;, b) a
pol ypept P& dE sf MPRGRE wWhekensr APRloridbieof (dR—AL5 Next r Hedl IL3H&2 5P&gi on

of Al LI M@k rdiaftusin@n pehyBept i d83amakishnd he wWaelse 3@ 13 )Por Lixgn af . .an
extracel lul ar region of AILIM and the whole or_a portion of a constant
regié% o PRFRRY: %%ﬁlﬁﬁdH€§$F(ﬂﬂﬂrﬁa%ﬂuFQHe%Pk%iypeptide whi ch binds to
AILIM 20 (98) ~Ehe1pheidaceutisedl heeapashd 498 Lte(17Iur #REEEIILSAIIE which
anti body that binds to AILIMis the human anti pody_ of ilégor EZ%. (99) The
phar mac e €32 SESnmydSht 56 e A Imu Y mekgerle oht - bY¥ay IrHaL - brRES 180

Al LI M i s rielfe fiwdBto ML pBIRE, G0y of ranps anecefe (3ol hnovghid 4376325

100) The r eutical ¢ osj ti.on,of 7) ,. wherej aid tibod
gai hst | R-BRNI RS et Famdih B0 L A Rant T bty ofio( 643 T (13 LS 1999
pharitaceut.i tahucohpgs) ticdn a64(95) 1658ke6EBV N 21000 ; subst.aBdeli.sVval n@e-,pret ei n
substanc%: %%%%BQEQ% paab ceutical composition of (101) , wherein the 30

non- pr ot ei'n“subst ancé i's , RNA, or a chem cally synthesized conpound. .
(103) A et hodMboeoident"RIylMd ssbdheneds St ibchddes aAbdlipeptide having

substantially the same amino acid sequence as that of AILIM of each
mammal described in the references, and particulariy preferabl'y ., That
15 of human AILIM. Furthermore, a human AILIM variant which is similar
to the rat AILIM variant already reported (GenBank Accessicn Number:
BAABZ127) 1s 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 ATILIM), they are

25 polipeptidesof this invention. Like those ha{ring aminoacid sequence
of the natural type AILIM, in which a plurality of amino acid residues,
preferably 1 to 10 amino 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 amino acid residuss, most

30 preferably 1 tc 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.

“ATLIMligand” in this inventiconisalso defined tohave a similar

35 meaning as above.

AILIM (particularly human AILIM) and AILIM ligand (particularly



or AlILIMIigand conprising the follow ng processes: (a) preparing an

I nsol uble carrier on which the entire 35 extracellular region of AILIMor a
portion thereof is inmobilized; (b) preparing a pol ypeptide conprising the
whol e extracellular 27 region of AILIM:-ligand or a portion thereof | abeled
with a labeling material that emt a detectable signal; (c) reacting the
insoluble carrier in process(a) with thgg polypeptide in process (b); 5 (d)
reacting the insoluble carrier of process (a) , the polypeptide of process
(b) and said substance to each other in any arbitrary orders; (e) detecting
the sighdm2end ik B FiHmdai-d Fabelingensd el iwn beopepaeed by + ha dtipt on
producedside it Pe88RbE A Nt @¥hd NS @ ro%@i&hl%gg i d& %@lﬁa'(kg‘)own methods

| abel i ngmaterial contained in the cogg expro I nprocess
§

respect FReiRES BRERRIFadomedd PUChIRS FRERLEads Yorthesdts B2 thognaied Lntldut s in'

processpbehod(1Q4k AdJrethedd of=ti0at i {YERInsHRSt 8R¢eSnihat bind to AILIM
15 or AlLIMIigand conprising the follow ng processes: (a) preparing an

i nsol ubl e car PREF BHPHRLERTLRB eRErREL0BXt PEcARFAFAECPeBE 0P bRO A%idd 195gand

or a popti @BnLBEEAOR cies rdi AEDRI kel n duN1 PeRad NG 0nhaRtl de LU Si ng
t he whol e _extracellular 20 re%lon of AILIMor a portion thereof_ |abeled

with a PABBFEMENfat é‘erPSfFibOPﬁaP effidnef ife tR RS g nal L2 3%0): rdttsn@he
i nsol ubl e cargkehpiBspraxessthaliswiidir t Beodpelivpenidtent NppLOsess: abY; ad)
reacting the insoluble carrier ofngéocgss gﬁ}_, t23e025 pol ypepti de Oﬂ:
processTEBF 18R s afP VibstHhite THTEACHLGt h&t HAR "Ry SO&rHit r SryFSoideesStele)
det ect i ngthhenssgBalgaypdd edpleamesatsd) abelintgmimbd pened i s grétaidied patdthe
conpl exrme{:gg.li!ggq.si prrfg'% %%egcgt ’ra%rcli%rr;[ Q§ tsriegar‘lz?‘clen%:né&%ﬁqlitrite or sulfite
the method by which a deletion mutant is prepared with Bal3l enzyn
and the like, cassette mutagenesis, linker scanning method, miss-
incorporation method, mismatch primer method, DNA segment synthesis

15 method, stc.

Synthetic oligonucleaotide site-directed mutagenesis (gapped
duplex method) can be, 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 Dligonucleotide into which mutations are

t 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 mutaticn 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 intoe uracil, and guanine inte xanthine. If
deaminated DNA is introduced into cells, ™A:T” and “G:C” are replaced

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

and xanthine form a base,pair with cytosine, adenine, and thymine,

»



fromsaid | abelingmaterial contained in the conplex produced in process 30
(d), respectively; and (f) conparing the magnitude of each of signals .
detected in process (e). (105) The nethod of (103) or (104) , wherein said
pol ypeptide conprising the whole extracellular region of AlLIMr a portion
thereof 35 is a fusion polypeptide conprising a polypeptide, conprising the
whol e extracellular region of ,AlILIMor giportion thereof, and the whole 28
constant region of innunoglobulin heavy chain or a portion thereof. (106)
The net hod of (103 4 erejn said pal i de r|S|ng t he
whol e extFEEEFI-a"&rYr bé‘é:r%e) PN‘%\IIT_GfPM’r?ag% or A§¥'BBEEL|’YorFl‘?‘F| edfradsd P& on
p0|ypeptﬁdagmﬁﬁmﬁlsm@gt&dpﬂmwmeMMﬁkitdKHﬁﬁWHyﬂﬁgdizbﬂﬁwWﬁ@leg%bbé&CQEbméﬁr
reglon o I,LI M I| nd or rportt!o t hereof, and the mholiwﬁonstant regi on
i mun 8A buPPH §6§a€ﬁ5 MR FHHAHRS BREr SGPAIRTET) DYh@2RePHIETERTany
one of (1&3:)het baoe gl y(dO6ynthehé e N gead dl ALl 4 St e-dunas-M khivhgeQe6108)
The Egth % e of 03 t hrough (107) , wherein said AILIMIligand is
a hu PEPBF |é&ﬁ S*TRE ent inventions are described in detail herein
bet, by def|nIngad®1ﬂ1@mlogAEBEnf Havee pr edent iholedésona diereidn” ofesRBd "

or of or 1 o8 L8 nur * HEpppied F2R0A T mIBHE R 0Tk opp T tad SRRES L R Y pE R EL S
pref err edegsehgmant rcae, aﬁvaxvﬁ-@lre,fmem&sfelMTmnceraufm&m{dlsnmher than
humans” and "n 5" h L ace n oL,

Teani g al| MBSl SLaPher SRRAnTRAredD orrsitapsid Sarheifdblr histen
aci d¢' usédaheverdefanaasAéléMy (RRivTe cadied lyerirstengbly Aabumen biéiﬁta@Iy

t hose degﬁ? pedracpordicrgotro the al phabetical three letters system or
single letter systemas shown bel ow. glycine (Gly/G, alanine (Al alA), .
valine (Val/V)} “ALpI¥ildsand” inThis invention isalso efined to have a similar

meaning as above.
“*Portion” of said AILIM (preferably the extracellular region
15 of AILIMor any portion thereof) canbe prepared according to well-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) isoclated by cell culture method using
20 proteolytic enzymes, etc.
“Portionof AILIM ligand” canbe alsoprepared by similarmethods
as described above.
“Human antibody” of this invention i__s a human antibody which -
binds to the above-defined AILIM or a portion thereof (particularly
25 preferablyahuman-derivedAILIMoraportionthereof). Specifically,
it means a human~derived polyclonal antibody (human pelyclonal
antibody, humanantiserum) or human-derivedmonoclonal antibody (human
monoclonal antibody) . .
“Human monoclenal antiboedy” of this invention is a human
30 monoclonal antibody which binds to the above~defined ATILIM or 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 regiocns of the light chain (L-chain) ccnsist of human

immuncglebulin derived from gena encoding said human immunogleobulin.



25 (Leu/L), isoleucine (lle/l), serine (Ser/S), threonine (Thr/T), aspartic
acid (Asp/D), glutamc acid (A u/E), asparagine (Asn/N), glutamne (A n/Q

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

(H s/H), proline (Pro/P). 30 The term"AILIM used herein is the
abbreviation for Activation Inducible Igpphocyte | munonodul atory Ml ecul e,
indicating a nmanmalian cell surface nol ecul e having the structure and
function as already described in a previous report, nore preferably a
human- dekt vBdinl £ verampaified &y frovereXamprdn lom ehpmanoRalchas ni.nrunol ogy,

Vol . 12, No. lﬂr@a@h&ﬁa 10BN iW®N <NU
BA- AB2128 (rat). . BAAB2127 (rat vﬁﬁ"f‘i‘ﬁf) flcglngtﬁ%gé@“%%%% ((%%H%E%larly

Al t er nat PFRFSTabhy & hamanvder i bAFkEK} PEFIS Sas™ Y TUBL P LRGPP ABtP Phbrfisﬁed

Japanese; £af efimaAPRbh6alban 1( dRtAboNp. hmn%ﬂeh?a%%%eriﬁfé naddional jRaLapt
Appl i.cati on No. W98/ 38216) and t hese brevi ations indicate the sa

mol ecul 2t " AF T RIFT Garmed uded korershmd4nd 8TcdlB?)surface nol ecul e which

interacts wit m@@é d sgecstaimaiater y 1#ol ecul eidd LMLl @) hurand ﬂnéno&%%ied
LI COS (Nature, Vol . 402, No. 6763

to as B7h, Eg% 50 or h

1999; NetHF HEind2%Wdld 5 VRGOUS, Fh2E85LeR66 tifs00: ang g, “P%ﬁﬁ%!-@by
Vol . 164app1 1653: 1657, aﬁOQQSchlbrad BnolenggtLeslandN@ramﬁ.ngﬁs 33336, 2000) .
Mor eover, "AlLIM ed rei.n so in es a e hayjn )
substanti al | y% Wgeg eacﬁ1 %e%%q Jg‘if’) Dy L?R/bef’ogéc?lf Fahral
descfi bethvant hen rief er dmeres, manian-talcah&n.bpdgr ehecabby ndshat ASLoM buwnan

Al LI M er v |ch|53|mla the ra | LIM
vari ant a#%ga repoaci%e]du{%]%eﬁ%%n%A%ﬁ SSi on Lo ﬁBéib?%l% s E)MA\

i ncl udedr n(84\)| LIM of this invention. "AlLI M | i gand" used herein is also

defined to ha gkrrnfg@ablg@&@@lﬁ&@gvemmnbﬂ&&o nRPlHReBLGSs Ay ng
essentially identi amno acid
binds to human AILIM as described in (30) or (39).
15 “Human monoclonal antibody” of this invention can be prepared
by immunizing following transgenic non~human mammals producing human
antibody with any of the immunogens (antigens) described belcw.

(2) a natural cell or artificially established cell line

expressing aforementioned AILIM (particularly preferably a
20 human—-derived AILIM) on the cell surface;

(L) a genetic recombinant cell prepared using gesnetic
recombination technigues so as to express above-defined AILIM _
(particularly preferably a human-derivead AILIM) on the c=2ll surface:

(c}) acell lysateobtainedby solubilizing cells aforementione

25 in (a) or (b), or a polypeptide fragment of AILIM (particularly
preferably a2 human-derived AILIM} purified from said cell lysate;

(d) a genetic recombinant cell prepared using genstic
recombination technigues so as to express a porticon (particularly
preferably the extracellular regionor any preferable peptide thersof)

30 of above—-definedAILIM (particularlypreferably a human—-darivedAILIM)
as a soluble polypeptide;

{e) a cultures 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 (particularily preferably the extracellular



sequence" neans vari ant pol ypepti des as described below That is, as long as
| .

t hese variant pol ypepti des have biol ogical properties essentially
equi valent to the natural type AILIM- (particularly preferably the
human-derived AILIM, they are 25 polipeptides of this invention. Like those
havi ng am no acid sequence of the natural type AILIM in which a plurality
of am no acid residues, preferably 1 to330 am no acid residues, nost
preferably 1 to 5 amno acid residues are deleted and/or nodified, and to

whi ch |
Fesi duos A DhoaBy REPr 8618 AR RLBET 821l G phy R tiida
FurthernnﬁELIMrﬂaﬁnﬂ%puﬁﬁxkﬁ|E#ﬁf©©$bbﬁpalm@BaMadengvPﬁuﬂaLEMy of t hese

substitution. ggleklon, 10dkbheakbAn: A Attt Len ol o e 20! dafes dyes i

t he nol ecul e. uggnd" In this inventionis a
simlar @EaEd igonsudlitvse SNEFMF@&thYCWhWI;&mraa‘hg%ttw rarc:@maulnjamﬂt

l'i gang (%gﬂ’m{h@EéXn?’osaf&'thllsl M1 Woﬂfb £ahg LPNERtLON, Gan. g, $768i ng

prepared by, in addition to gene reco nant techni que, appropriaté
wel | - knom%ﬂhéﬁ%erakmly m @ et 19 FEFE asUEHO ad- voimdve avdie ssymnd eied oma

met hod, cald; Oult Yl et the 6b fapOfad %etfgﬂ@?gfmy\hghawﬁggft' GALhORS A g

Such substltutlon del etion, or insertion of am no aci be ‘achi eve
accor di ng thﬁfter@bdéfﬁweﬁépﬁoﬂo’(‘ﬁh’é%ﬁ%ﬁtlﬁll CINERS c eRecdiggrm EVERT h e Hardook

of Cenet 'é}wac—ﬂ]%ﬁ@%ﬁ-ﬂa& $29%Dn a b SRAABE L EXa e My BRtheds 1£9kntion
produci ng nmut ant Fézp%$t| es as, nentioned above are synthetic

ol i gbhucl GE=8 2 HR RIS GIE S g apRE T Mt PT BEIRITSdPeneséPnt

nMut agenesrdcontiyi nathitC hutapoiniindnliaid Dradtsidddy oduced at random by treat ment
with nitrite or sulflte t he thod by which _a.del etian tant is_prepared
W th Bal ol ensgPECT L R Ao d ol i E8RT b2 kR eR shhRn Rt
met hod, rsssbtieicedpoy atubhundtdogenst soratstongrimett metsodie sbiXAbselgientny

%?;ggf"e& 4 liu@ngD.o%L(c\l RNt hatd Gl T gonual eotd fe ShEEGh T ¢80 f%s this
15 1nventlon (herein, said host is an eukaryotic cell other than a

fertilized egg (preferably mammalian cells such as CHO, lymphocytes,
and myeloma cells)).
In addition, human moncoclonal antibeody 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 monocleonal antibody belongs to IgG (IgGl, IgG2, IgG3
and IgG4), more preferably IgGl, IgG2 or IgG4a.
Human monoclconal antibody of this invention can be prepared -
by immunizing transgenic non-human rammal ﬁroducing human antibody
25 ' such as human antibody-producing transgenic mouse described below
with any of the immunogens (antigens) aforementioned in {(a) through
(£f) according to kneown commonly used manufacturing method.
That is, for example, said transgenic non-human mammal preducing
human antibody is immunized with said antigen in combination with
30 Freund'’s adjuvant as the occasicn demands. Polyclonal antibody can
beobtainedfromseracollected fromsaid immunizedanimal. Monoclonal
antibedy can be manufactured by preparing fusion cells (hybridomas)
fromsaidantibody-producing cells isolated fromsaid immunized animal
and myeloma cells with no autoantibody-preducing ability, and cloning
35 said hybridomas to select a clone producing the monoclonal antibody

with a specific affinity to the antigen used for immunizing the mammal.



dupl ex method) can be, for exanple, performed as follows. The region
desired to be nutagenized is cloned into ML3 phage vector having anber
mutation to prepare the single-stranded phage DNA. After RF | DNA 20 of M3
vector wi thout anmber nutation is linearized by restriction enzyne
treatment, DNA is m xed with the single-stranded phage DNA nentioned above,
denat ured, and anneal ed thereby form ng 3"4gapped _duplex DNA." A synthetic
ol i gonucl eotide into which nutations are ™ introduced is hybridized with the
gapped dupl ex DNA and the 25 cl osed-circul ar doubl e-stranded DNAs are
prepared by thMeneaspeohficalily, DNanpollpmerlasen ando®XA chingdse. pFependd AML S

cells, j ci-enty pi j S paj .. i Mt are transfected with this
DNA. E. dcg%él'%ﬁ%e Pg ﬂv?ﬁ%'hgg%lggu%%f ngislocf%ﬁilc ainwgwlg’ro Y] l?fré’éfuecd'rﬁ fw'nﬁaflﬁgeﬁﬂ'ﬁm
phages, nandugrdnymphagds (phrhbotlanbemiatanhy atenscr eenétdodd0pTheuaehgod
by whic Nt tatd.on i.s i U jt.henitrite _ utild zes, .for exanpl e
the pri nmclfaﬁf% erz;{slanléﬁr?ﬁéoened lbell%uq%“%%ﬁl&yi éﬂ]{é rcé:altn it ﬁfni%?‘ﬁ %%E““Ba%gg
deanp natatbnagegtrdryechdeni R i Wtooudly poxanthit nedecyaddvneinntemusacibriand
guani ne i ine. ; ' s 4 ntr [ lJs, "& T
and G G ghse TR RE R g ke P AR D Bl e
hypoxantHites , @rasirensPded bidt Hiade fapmredsasd nda sadid maoyedsi nésuatiéni ne,

and thynin@n;3heil8SPEG ¥8LYorhBat HecONG repli ¢allbgn
single-str ar?dlegiat[%NA fr ag%entg treated wth %lzlt ?’_?Ithgga?‘é% Bﬁédi}é?egow?ﬁen
" gapped TAYH SETINARLE a4 TERe FRANFEE AFiCaNt Yl st exebys are

mani pul &yt nddNfEbR SRERnaMIA AS oSYakRRLEEd in about one to five days after
ol i gonucl eoti desjte-directedmutagenesis 5 (gapped duplex nethod); In

addi ti or:"® APEFMTREREFATAPE0 i TEF v PoriDAN T vadi 8T MMz ekt n,.
"a portic bEeanyrapndatpapt e oo iGigehaiyg panl i al g, seguepse-pfot he
above-defined AL LIMamno-acid sequence. Preferably, said portion indicates
the ext racer®d#®r Y&iton 10 of above-defined AILIM (particul arly preferably

a human Al LI Mivbridamaspartidnrnsddieseafa BahbhMrddrnganidthaln diiibddwentd opei s

al sogdefined Lo have @, shmLbah of xshler 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 immunizadasmentionad

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, 2 mouse, rat, or human.
For example, mouse—derived myelcoma P3/X63-AG8.653 (ATCC No

25 CRL-1580), P3/NSI/1-Ag4-1 (NS-1), P3/X63-Ag8.Ul (P3Ul), SP2/0-Agl4
{Sp2/0, Sp2), NSO, PAI, FO, or BW5147, rat-derived myeloma
210RCY3-Ag.2.3., or human—-derivedmyeloma U-266AR1, GMI500-¢6TG—-Al-2,
Uc72%-6, CEM—-AGR, DIRll, or CEM-T15 can be used as a mysloma used
for the cell fusion. .

30 Cells producingmonoclonal antibodies (forexample, 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 cbserved, to the immunogen
used for the immunization mentioned above, for example, by enzyme

35 immuncassay such as radio immunoassay (RIA} and enzyme-linksd

immuno-sclvent assay (ELISA).

are .,



meani ng as above. "Portion" of said AILIM (preferably the extracellul ar
region 15 of AILIMor any portion thereof) can be prepared according to
wel | -known methods in this technical field as described bel ow or according
to their nodified nethods by genetic reconbination techni que or chem cal
synthesis nethod, or by suitably cleaving AILIM (particularly preferably a
human AILIM isolated by cell culture neifiod using 20 proteolytic enzynes,
etc. "Portion of AILIMIigand" can be also prepared by simlar nmethods as
descri bed abov& " Human antgbod ‘oof this inventiop is a human_anti bo

) dy
whi ch - binds fBStRRNAHLIRS HedR MRPAIET MA? Bf pUrATHied Herdbhybpadomas &yl y
25 pref egabtyvathugathéerivtedionad Mhor: arpd ianvt herfefh asSpeaiHd gakhYesit

nmeans a man- derived pol yclgnal antibody (human pol ycl onal . anti body, human
antiseruﬁ#uba ﬂﬁnﬁnmaggﬁveﬁaﬁbngBFBﬁalpéﬁtig&ﬁﬁtﬁﬁunﬁﬁ rﬁ%ﬁ&&hoﬁéﬁferably
ant i bf)dyaimétkhieg@:anmmplmh _ ;gmﬁtemm;at h"y mg:dshi ?n;cqﬂ\iegﬂ.iailﬁlﬂ§ t&ehgﬁ’ﬁﬂ?;@@es
nmonogl ongl _anti bo iC in Q. the above- ine or .a _portion
hor Sof {BAMTSUT ST J- BT FOF ablly o HEfRas B F T A LT TG S HOpB A ASTRaL.
thereof). MreMspecibneal eytibdisheot eghbasinoaptishngahhbevashabhetaned
constantoﬁeg!gg§ggf5%%§erggy¥hgh%bql Fﬁ%%g#%ﬁhégwithe vari able and 35

const ant “regi onS *of ht™"chain consi st of human

i mmunogl obul i n{Her igeste S r@dNgeneegrcbdengedand daohnof mhmdglastyubhind. 1 32ht
L-chain i i £ K i r.hu 9 i H nonecl onal
antibodyégﬁ?ﬁﬁqﬁ#ﬁ%gﬁgo P%#%ﬁ?&a?ggghﬁggl?P”g$g¥%%%b fﬁgﬁgégﬁgﬁgFgg%QﬁﬁLJhﬁ
of tlRi s inventidh ctlangsbasings ehRepdohy pach alindre hMaftd sl laghibodyins

havi ng chag agi&tsdd G ief sBgdrhRsaiyct Or 1020k HBALI PReds £ B F%ga&_@ £42)

or (84) Mre specifically, It includes various hunman nonocl ona nti bodi es
havi ng v%¥P6%§5éﬁ&r§€F§PFétics and industrial applicability as described in
exanpl'es and dysy rmcb@x(p\ﬂi-ession vector is transferred inte a fertilized

egyg of a desired non-human mammal {(such as goat);

15 {4) sald fertilized egg transferred with the gene is
transplanted into the uterus of a foster mother to obtain a chimeric
non-human animal;

(5) by furthermating said chimericgoat with another non-human
mammal, a transgenic non—-human mammal (cattle, goat, sheep or swine)

20 with genes enéoding gachh of said heavy and light chains incorpaoratad
into the endogencus gene 1s 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 monoclonal
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 methed, by using known nutrient media or any nutrient
media derived frem known basal media for growing, maintaining, and

30 'storing the hybridomas to produce monoclonal antibodies in culture
supernatant.

Examples of basal media are low calcium concentration media
such as Ham'F1l2 medium, MCDB153 medium, or low calcium concentratidn
MEMmedium, andhighcalciumconcentrationmedia suchasMCDB104 medium,

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

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



A preferred enbodi ment of human nonocl onal antibody of this _0 invention is
a human nonocl onal antibody which binds to AILIMor a portion thereof
defined in any of aforenentioned (5) through (42' or (84). Mst preferable
enbodi nent is a human nonocl onal anti body which binds to human AlILIM as
described in (30) or (39). 15 "Human nonocl onal antibody” of this invention
can be prepared by imunizing foll ow ng; & ransgeni ¢ non- human mammal s
produci ng human anti body with any of the i munogens (antigens) described
below. (a) a natural cell or artificially established cell [ine expressing
af or enerRiidhel RRELRICEpaMALHadsrd yopr ekgrabby sabsi@rinamndepeidiny Abhl Mreon
the cell, facgs (b) a genetic reconbinant cell prepared using genetic
reconbi nat1on techni ques so as to express above-defined AILIM (particularly .
preferably a HivmacHeralegnnipeijedncehebeeibosatpdcend( pnraféetll firpmatae
obtal ned. byes0e | $0bLERa LA CELI 8581 PLEMeNL: ANAn-23nER GBLLA" HlPLaBLaBoq
pol ypeptide fragnent of AILIM (particularly preferably a human-derrve

Al LI UG EEnf pBAE3aRd PESIGLDLFadtion ( duGlefankin coFeconbtaghencekkhod,
prepar edcéEch‘:gcg%'i%l%é‘thc?c??@ﬁ?‘:?ﬁb%i?c?rﬁ@@h&&?%o%oeﬁéhéﬂggéﬁ Ex3 ? E‘Qéfl' on
(particularl preferably_the extracellular region or any pre erag 8 p le de
t her eof ) ! foRbBRes Hef%ﬁ%ﬂ%-’l-EY M pEPRREDPERPYY pHELBFaBRfigimmunoglobulin

human- desd magi 4+-Mrodsia aokdblienpol ypeptide; (e) a culture supernatant
obtained by culturing the %ggﬁti c .reconbi nant cell aforenentioned in (

. . d) or
an extracel | ul'Hm3RgreRCH epPEdROAY 0PI A LAV O LEMFEpaRE E’dl{“a’)ﬂl y

pr ef er ablon sc BSnalm-idediesdc il M i Ry loiff tieg hbaokp Sied Tn gulydiel isHxeenat ant ;

or (f) parii.on articul arl r ef er abl he.extracel lular 33 region or
ony br et B at P A SR M Aty S da e dr SapE ppre antr O
(parti culaird yres bfleeabliglathdnmaputeriived Al bidMaddad t her nore, nonocl onal

antibody of this Jiyentlan aan Be,230:.0PkaL0rd LM SYINS [RUPEENGLant b
cul turi ng a "genetl c’ reconbl nant
acids, specifically 1 to 10 amino acid residues, preferably 1 to 5
15 aminoc acid residues.

A partial meoedification {deletion, substitution, insertion or
addition) as described above can be introduced into the amino acid
sequence of human monoclonal antibody of this invention by partial
alteraticn of base sequence enceding said amine acid sequence. This

29 partial alteration of base sequence can be introduced by standard
method using known site-specific mutagenesis technique (Proc. Natl.
Acad. Sci. USZ, Vol. Bl, p.5662-5666, 1984). -

“Transgenic human antibody-producing non-human mammal”

particularly human antibody-producing transgenic mouse which is

25 preferred embodiment, can be prepared according to published
literature (Nature Genetics, Vol. 7, p.13-21, 1954; Nature Genetics,
Vol. 15, p.1l46-156, 1997, Published Japanese Translation of
International Publication Noc. Hei 4-504365; Published Japanese
Translation of Publication No. Hai 7-509137; Nikkeil Science, June,

30 p.40-50, 1995; International Patent Publication No. W094/25585;
Nature, Vol. 368, p.856-859, 1994 ; and Published Japanese Translatiocn
of Publicaticn No. Hel 6-500233, etc.)

Specifically, said human antibody-producing transgenic mice
can be prepared, for example, using technigques censlsting of the

33 following processes:

(1) preparinga knockoutmouse which endogencus imnunoglobulin



5 host" [herein, said host is an eukaryotic cell other than fertilized eggs
(preferably mammalian cells such as CHO, |ynphocytes, and nyeloma cells)],
whi ch can be prepared by transform ng a host with cDNAs (preferably a
vect or containing said cDNAs) encodi ng each of the heavy and |ight chains
of such a human nonocl onal antibody of this invention 10 using genetic
reconbi nation techni ques, and whi ch produres genetic reconbi nant human
nonoclonal antibody Specifically, t he nonocl onal anti body of this invention

can bta in ur i neti reco |nant S cribed in any

af or erren FBXE Ei'(aédi/gteﬁleoh%ﬁ%?‘é%l ?@4}“? b‘ﬂahe‘?gﬁi} ﬁFEtll%giarF/éﬁFF’Bn

Eher ;ai n, gmﬂtimstoﬂ gealel ibukaswf Ithe&&bﬂlsétét&io@él&ﬁ’uﬁ mfr@dmtdgilblbaqlagg?? y.
refera .ma ian, cell s.such as an el oma_ cel | s

|ﬁ addi t %ﬁ}nh% It &ﬁ&leréﬁ*tci‘éb‘&a of %‘%ﬁ% f%i/%htais Heﬁag’}élﬁet% RGARRS

nDnocIongbnaﬂtbpoﬂymbamgn@samﬁcmmmumpalheipnging to 1gG 20 (1g@L, IgGQ

| g&3 and | gHA), A (1 gAl an Pref erab

monoc] onal ant # %L ornlg%(g?(])ﬁioc °ﬁ%dtﬁus‘?gg‘é°5‘ @%’gear?dlﬁ yEy Xogfr‘gl?‘élln

pr ef gr abU.)tgth&hah.gGZ_;eWe | (@@t iduTR 1yo oo oﬂa’?‘haam@@dy) Oistﬂéxsctﬂy@mwn

can be r eni on uci_n man

antibodsaﬁgg gﬁ% ﬂgl%lg£%%io %Cﬁhg P%gﬁg%%ﬁg%a useoﬁggcgﬁbéﬁ

beIow1mnmhuaﬁyeoﬁoghBOUﬁnmmmgengl@bungehswhafohemenWibhed fdmd ajo tdrougd

(1) accopdbng! un £QmToaly Hssdy JRAUT ALt MR Eha %s@oléggus

human u

exanpl e, sail tr%nsgenlc non- hu pr oduci ng man a
i el zeéeﬁpmhl§aFé°antigen in conbination wwth 30 Freund's adjuvant as the

occasi on denan@@) éﬂiéﬁféﬁﬁﬁj 22RthRegYneaMBEs ablRl MedidSivas e 6a! Lected
fromsaid i muni zed ani mal.” Monocl onal anti body can be nmanufactured by

pr epar i nEUFERI BHEAT LRI PEGITASTRA+F FRERILE At B OdRPRaTRGeRg L BEP e
i sol at edeﬁ@m él@et&ncbml@liiﬁdigiﬁl ﬁ@btoanﬁb@y@wﬂﬁe@eiy $hel 8280 artificial
autoantib roduci bilit cloning 35 said hybridonas to select a
cl one pr885%?56°Fﬁe(ﬂgﬁch833¥lﬁnP b88§ryﬁgﬁhaa A %affinity to the
antilgen used f ¢4) | pmaspaztingy theraaggahic3douse which desired region of the
human immunoglobulin light chain gene locus (particularly the X chain
gaene) 1s incorporated inte the mouse chromosome using a vector
represented by the yeast artificial chromosome (YAC} capable otf
carrying a giant gene; and
20 (5) preparing a transgenic mouse which endogenous
immuncglobulin heavy and light chains gene loci are both functiocnally
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 (1) through (4) in arbitrary orders.

The above-described . knockout mouse can be prepared by
substituting the suitable region ¢f the meouss endogenous
immunoglobulin gene locus with a foreign marker gene (such as neomycin
tolerance gene) based on homclogous recombination to inactivate said

30 gene locus so as not Lo be rearranged. For the inactivation using
said homolegeocus recombination, for example, a method referrzed to as
positive negative selection (PNS) can be used (Nikkel Science, May,
p.52-62, 139%4).

Functional inactivation of the immuncglcbulin 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, CU region). And functional



More specifically, nonoclonal antibody can be prepared as descri bed bel ow.
That is, said human anti body- produci ng transgeni ¢ non- human mamal
(particularly preferably "human anti body-producing transgenic nouse") is

i mmuni zed by injecting any of the inmunogens 5 aforenentioned in (a) through

(c) intradermally, intramuscularly, intravenously, into the footpad, or
intraperitoneally once to several timegg or transplanting said inmunogen
into said mammal . Usual ly, inmunizations are performed once to four tines

every one to fourteen days after the first inmmunization. Antibody-producing
cel | s adeadrioettdiomedt fibemimhenagimdlildo 1ihghmhictedd nfabotangnie: t & fhyen)days
after the RSt hIEWIZatd@Nn gglg)lfere 204, d rya I n%ug'! ti.0r.
can be appropriagtel y a_r'rangegx ependi %ﬁgﬁ% e._g.%%fo%er?%{%# ) izaarrrr‘ijan%%en
used. HpBr iddords G1Ff9is¥or e 3 TROMPN nexRbendaal aneirbddy acgh heegi®ns .

prepared by the r i : l;...2 495- 497
(1975)) and b)ljl} F?Eﬁrgr%)g?fgﬁewnée%hcoﬁpqﬁxge% , %y%ru%tcfgn%sln\égrtg ‘gfr?%p%?@éo‘%yas
fusithg #etidddyisHbieEPAgIEeing bRt pf pedl Fridmnsgl et exRynph » sede’ Neboras

mar r ow, Mahut:ansk aoltai red 1f £ ot hgehuman, r @i hady produci fg ;;;{_a%hslg.% £
non- human mamal i nmmuni zed as nentioned 20 above, preferably a’spleen, Wth
myel omad 18POHdut  autSRERIBSRABF oduckNg alR¥FERLe whi cFhar e HRFT Ve Ftiom

pr ef er ahhypokaf@AiBk-gueh 188 BhoBYE6r 1b8by 18 HaReF NG HARBL Q£ £ BOREL EOr

human, - ?Lr nmore preferably, a_nopuse, rat, or human. For exanple,

mouse- d&fived SRyEY 6Re CPSFRB3CAES) 658 IIATEC INP™ &5 NEINals SiHU s pFH NS Yoryad4- 1

(NS-1) , 1B3£%63d Agis Y, e(E3UE pnt SRAAOGAGRE YASPA Bs0:50A)s e r 01 PAl th S Qe

L L S L I e

as a nyehadm gessedlodws othepeetiof thkaro f3hdehksiqrDgeict 0§ Lrgrgtisongla.

ol 15, Foigr I B HTd SRS s SR RNR it i R of

the cul vitéd sapérirraign dang keowskllsicoteghbyhHAFbsedeatignomt thed. olidemyed,

tostshe Eﬂgqﬂ9ggmlsscreenedarendcroinjectedixﬂx:afertilizedeggobtained
from another normal mouse (blastocyst) (Proc. Natl. Acad. Sci. USa,
Vol.77, No.12, 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, homegeneic .
transgenic mice are obtained according\to—Mendel's laws.

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

23 invention means a partial region of the above-mentioned human
monoclonal antibody of the present invention, and specifically,
includes F{ab’')., Fab', Fab, Fv {variable fragment of antibecdy}, 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 isulfide bonds in the hinge regions existing betwsan each of the

two H chains to generate two homeclogous antibody fragments in which



used for the inmmunization nmentioned above, for exanple, by enzyne 35

i mmunoassay such as radi o i munoassay (RIA) and enzyne-|inked ,

i mruno-sol vent assay (ELISA). 35 The nonocl onal antibodi es can be produced
from hybridomas by cultivating the hybridomas in vitro or in vivo such as in
the ascites fluid of a nouse, rat, guinea pig, hanster, or rabbit,
preferably a nouse or rat, nore preferably nouse and isolating the

anti bodies 5 fromthe resulting the cul t8fe supernatant or ascites fluid of
a manmal . Mnocl onal antibodies of this invention can be manufactured on a

| ar ge scahelbyhbhe tohpomedgofEThod: dhb)irgenes abiNAsgiehs. hnaNcodingraash
of the heavy .an |i§¥“ chai ns _of sai% nonocl onal ant'gfﬁy arg ¢l oned from
‘sai d hybFPESTEEE T Q) TORES R FERTBEN TG ORRAT 50T Ke (Relayn ¥ad 1edrt
chai ns aa:@giir@sl?r bed Cpilo gepaeationvest ahe gorgtﬁr{wlx%g;i%t Q{jf _tI-ptcBEEiP@r arkhe
expressi gn_vector, sal d .expressjQn vector is ansf er into
fertiliz&8 ™ EGd =6t aé%&éﬁ@ﬁ?&fh%ﬁ%ﬁhfg% %5158;%)151&%33?%) £3ch
fertidized sgoh twarsirererbuwd bhttibedyefieadmsent s dAssed Ble@dabnt.o pdesik anys of
a foster ther. to_ohtain_a. chinerj non- n .ani mal ; - further

mat i ng sﬁgnagﬁﬁnégpcgé%%%tﬁf?ﬂ %ﬁot%%rdh%%?#gﬁﬁﬁbo?égkﬁﬂFé%? Sg&fpLons
non- humaexisroialy bedtweke, egoat pfshaep too dhicke)ins2@Gonigehegernes sanaadibgdgach
of said d Li hai jicorparat iato the endog ne is

ot oduced  asi(E) FHOMTRL T At t EaRsgar B Th Enet pmar s 9o
nmonocl onaboamtiigodycdediRadd #ramotaiatindan thenothomakeganti- bollyl yeneiboily

obt ainedson @.harge sgaheq( M kkeiy Science, April, 1997, p.78-84). 25
Cultivating™n vitro the cells produci ng the nonocl onal antibodies can be

performed depen8iRgibd, rate gconsiaptpflepkf therinaeans o viidueuindicdtinge

obj ect oftha dasdisd Ye¥endhd (HRG Q) 9HS 2GRN Ld ONSna PEn8iBHKY It AtHHYa BEERO,
by using known nutrtient nedia or any nutrient' nedia derived fromknown .
basal nedRxifsh @?6&?E@Peqn9qﬁ%ﬂlﬂnnéPeaﬂﬁtlbOdY antigen reacticn kinetics.

“Dissociation rate constant (kd)*” means a value indicating the
15 dissociation strength {(degree) of said monoclonal antibody from the

target antigen. ™“Dissociation comstant (Kd)” is a value obtained by

dividing said “disscciation 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 neutralize 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 -
experimental methodattached to saidkit. ka, kdandKdvaluesobtained

25 using said kit are expressed in 1/M.Sec, 1l/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 mecnoclonal 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 moncclenal antibody which binds to human AILIM or

35 a portion thersof with the disscciation rate constant (kd) of 1.0

x 107% (1/Sec) or less, preferably 1.0 x 1073 (1/Sec) or less.



30 storing the hybridomas to produce nonocl onal antibodies in culture

super nat ant. Exanpl es of basal nedia are | ow cal cium concentration nedi a
such as Ham F12 nmedi um MCDB153 nedi um or Low cal ci um concentration
MEMTedi um andhi gh cal ci um concentrati on medi a such as MCDB104 nmedi um 35
MEMredi um D MEMredium RPM 1640 nedi um ASF104nedi um or RD nedium The
basal nedia can contain, for exanple, ses, hornones, cytokines, 36 and/or
various inorganic or organic substances depending on the objective.

Monocl onal antl bodi es can be isolated and purified fromthe culture

super nat ant or {dsciEen pgngcreneilonegiapdyerpich das at ek cblwitmtiouhiman

sul fate pFes Rt &l i Qe S9! e@gkéefpc&fzhpth@t H?QﬁaﬁE? %nceehg@gc' ﬁg{“ﬂ §pod,

caprylic acid nethod, ion exchange chromatogra inrty
chromat dgr@pRY usihgramss. FFahegrBBUIL-# kb@l AR oF lpsstasidmareptefnrablyan
nonocl onal g aptidoedymef ohigssnvention includes human _0 nonocl onal

anti bodi es consi sting of the heavy chai n and/or light chain of which amno

aci d® sequence Frortheet [Fadifai £ ARV & e Gif dgre kehirndagdddresicdbes adebee et
substi t @;&%@Ee@%%ll"@{@l%ﬂ fi@@f@a@g‘ @Qpéﬁ&gn%eéhdb@:?loﬁgaeén@l an 'fhg -

of ami no acids, specifical l1to am no aci d residues, prefer
15 ani n&%lﬁn?%@ﬁdﬂ@%suﬁeﬁéﬁtl E{Ftﬁoﬁlrﬁ?Eﬁ%mdﬁ IR P, Wé-ﬁbs@ﬁ%’ﬂ%hlly

inserti ¢qp oglu@gggﬁi@m)l@slﬂgggébbgg @Q@\é&aqan be introduced into the am no
acid sequence_of hunman nonoc).on anti body of this invention by partial

alteration of BHFETefencP ety n%r%%‘?‘al%% FB-BCi UF sEERRhEE. quFﬁrﬁblZBan
partd al raldaat &tdrﬁ:ftl&fnaﬂ&&ﬁf@ﬂﬁ]:b@jﬂf:ﬁr@@ﬂcbﬁgl N & REUE e dr Byosb anshat tho et hod
U310, K1, 513058 L5, A AOSIeR s LoE i o, (1 oF Ml co - Aoad Sl
non- hurmrnaerrammiy’ ceplalr tpmmd el g hufenereat t bodyd piadsm | mgnd ¢ aosge ra et ouse
which is =23 prefarged gnbodinent, can be prepared according to published
Specifically, for example, it includes cells described in any
15 of fellowing (1) through (3), but is not limited to them:

(1) human moneoclonal antibody-producing B cell cbtained 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 myaloma cell derived from mammal. -

(3) ggnetic recombinant human monoclpnal antibody-producing

genetic recombinant cell cbtained by trénsfoming a cell excludin
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

the heavy chainor thatencoding the lightchain, orboth genes) isolated

from said human monocleonal antibody-producing B cell or human
30 moncclonal antibody-producing fusion cell (hybridoma).

Herein, the genetic recombinant human monoclonal
antibody-producing genetic recombinant cell aforementioned in (3)
namely means a J=netic reccmbinant cell producing the genetic
recombinant of human monccleonal antibody generated by the B cell

35 described above in (1) or the hybridoma aforementicned in (2).

And, “host” in “genetic recombinant host” of this invention



literature (Nature Genetics, Vol. 7, p.13-21, 1994; Nature Genetics, Vol.
15, p. 146-156, 1997; Published Japanese Transl ation of |International
Publ i cati on No. Hei 4-504365; Published Japanese Translation of Publication
No. Hei 7-509137; N kkei Science, June, .30 p.40-50, 1995; International

Pat ent Publication No. W94/ 25585; Nature, Vol. 368, p.856-859, 1994; and
publ i shed Japanese Translation of Publigation No. Hei 6-500233, etc.)
Specifically, said human anti body-produci ng transgenic nice can be

prepared, faqr exanple,_ using techni ques consisting of the 35 follow ng
processes™S eﬁr'gg%ﬁdr‘fé% GOk BT - b E ST iR fEodEnda L TRAINGS 8baven 37

heavy cha&iertganeeidsedgmelti angldon-maein Makadl BY(gihis! skihentded eastr18,
portion of g?ne | ocus of_ t he npbuse endogenous i nmunogl obulin heavy chain
with a dfFG tol ePANTE TR AITRTCIFSLS RBOGRGLNA TT deavdechabhoF Byat
honol ogoks doedagbithat ilaghts (EHip, eparbaeh agknesKkoshcpRUSE WhI ChogHEDERADUS
i mmunogl ob L%n Iight chaLn ggne particylarly the x chain %ene IS .

f unct on&F&ﬁ P adPFIATEE EY SUBSY MOFPTGOREL BasiPId¥er tPoRUBRA gRRRIY oofis
of the mhise Andagemousihbounaglsobfditilight ehai n awi ddnat Of uge t oSl BNCE
mar ker gene.(such .as neanycjin.tol.erance gene) - hgnol ogous 0. .
reconbingfgggil%§9 ﬁpgbég?hggﬁétﬁgﬁgaéﬁPc ﬁgésgéMé%ﬁF%éé#rethﬁbi%%F%?l?he
human i nmecogbdbahitnt dietvyi cedisygencuiat i psepacarpmmi@shintainhes fatise
chr onoso i .Vec S rtificial, chrompsone
(VAQ) - canaprEspua altar SBreRgRidlh BB KER L o kheohits $0chi o ituse
whi kP desicede@ ridgikér Lo ctliracehudmt i lnmi®dyl olmul 78r84)ght chai n gene | ocus

(particularly ngesgggbgﬁee~g§§ﬁ%05§ngnEHép %?%SgtiFﬁgﬁﬁg§oﬂPu§$?§££§££f

usiing a vector represented he yeast a Icla r onnsone capabl e
of carryenylestpnrn hgEhag amacIoviSy br&pauilediac Fansdaniad hparedyhticm
endogenopsd;ibrarnegl abukim heavy mywk | 400t chaling, geneshwetade Htihg an
functlonggkgvity in inhibiting proliferation of AILIM-expressing cells, or
15 in inhibiting production of a cytokine by AILIM-expressing cells”
means a natural substance present in the nature, or a artificially
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 AILI‘M” means the
signal transduction through AILIM, leading to a change of an arbitrary
phenotype in the AILIM-expressing cells {cell proliferation, -
activation of cells, inactivationof cells , apoptosis, and/or a change

25 ofanability forproducinganarbitrarycytokine fromAILIM-expressing
cells).

“The substance” can be mainly classified inte “a protein
substance” and “a non-protein substance”.

Examples of the “protein substances” are the following

30 polypeptide, antibody (a polyclenal antibedy, a monoclonal antiboedy,
or a portion of a moncclenal antibedy, and particularly preferably
the human antibody menticned above).

When the substance is an antibody, the substance is preferably
a menoclonal antibody. When the substance is a meonoclonal antiboedy,

33 the substance includes not only a non~human mammal derived monoclonal

antibody, but also a2 recombinant chimeric monoclonal antibody, a



i nacti vated and which chronosone is incorporated with the desired regions
of both of the human i mmunogl obulin heavy and |ight chains - gene |oci by
mat i ng knockout and transgenic mce aforenmentioned in 25 (1) through (4) in
arbitrary orders. The above-descri bed knockout npbuse can be prepared by
substituting the suitable region of the nouse endogenous i munogl obulin
gene locus with a foreign marker gene (sgch as neonycin tolerance gene)
based on honol ogous reconbi nation to inactivate said 30 gene | ocus so as .not
to be rearranged. For the inactivation using said honologous reconbination,
for exanpteomplnethodumardzed Menaslopadi tanieiondjat ped duimas  van¢PASRadan
be used {N-kkgi,, Science, May, p.52-62, 1994). Functional inactivation of

t he innunoglobuYin heavy chain gene 35 |ocus can be achi eved, for exanple,
by i ntroduci ngilere estBa i"mEF@L @t othimer Jc mpneclegirdn arftdbosiydnpl e, aCp
regi on) moAPdi EANChien el a3 rbPRELH VAL O Of - bRE i hEawaqag! ol bp. ki ghL ¢hai n
(for exanple, K chain) can be achieved, for exanple, by introducing a

| esi 6n iR 8 paFRimerig-apEilkofEgreRh af mores/ brment shiragieoveendclandl

C regi Ongnt AoddRNAUSIU G IPUSSL € e Pord QR ed raceer ¢i-ag tanbResMBLEPd a5 5
usual | y used for producing a, transgenic ani mal (forexanple, seé"Newest

Manual = oA ARHENTRE} @ i TR e (43% p eSS tethafittér )7 angpWag3eppnstant
(1990)) .- Speshtigad| yeriorqexampl euntdhe iRBRJAaGAdMe, . (hypoxant hi ne- guani ne
phosphori bosyl transferase gene defi ci nt% ES ceIHU#enbr onic_stem cel ')
derived from afor iSE BPRSCIOPet T ELP I PRI 3R 28GAPARHY g E he
YAC vect fite i fiseddret wivdhdhen gene meneediong 1s ant ibodsn prapuredl obuldneheavy
chain gene | ocus. or |i ﬁgﬁ | ocus o&g%ﬁﬁortion t hereof . and_t he HPRT

Gene uSi TP SO £ (RSOt R rDA RS w a1 e aREE nBaba LARDb oG Gane
is integrateeinvd tdoseich foretlya geokeas® Sied ectrepll &yetdr Sey edd tarmiwei.hod.
oDt 2 nedt 13 arot her o GRE Auies Fhrastoder) (ot SRS AR Soie
USA, Votommylemd dr i dE3@OEIENg 1880pns @ ISthpdtypNova 7 &713 reg) onTheom

15 a monoclonal antibedy of an non-human mammal (mouse, rat, hamster,
etc.), the framework regions of the variable region are derived from
the framework regions of thevariable region fromhuman immunoglobulin,
and the constant region is derived freom human a constant region from
immunoglobulin.

20 The complementarity detsrmining regions of the hypervariable
region exists in the hypervariable region in the wvariable region of
an antibody and means three regions which directly and complementary -
bindstoanantigen (complementarity-determiningresidues, CDR1, CDR2
and CDR3). The framework regions of the variable region mean fou

25 comparatively conservedregions lyingupstream, downstreamor between
the three complementarity determining regions (framework region, FRL,
FR2, FR3, and FR4). f

In other words, a humanized monoclonal antibody means that in
which all the regicns except a portion or the whele of the

30 complementarity determining regions of the hypervariable regicn of
a non-human mammal-derived monoclonal antibody have been replaced
with their correspending 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, andIgE., Theconstant regionof a humanized

monoclonal antibedy in the present invention can be that from human



bl astocyst is transplanted into the uterus of another normal nouse as the
foster nother. Then, chineric transgenic mce are born from 20 the foster
not her nouse. By rmating the chineric transgenic mce with normal nice,

het er ogenei ¢ transgenic nmce are obtained. By mating the heterogeneic
transgenic mce wth each other, honbgeneic transgenic mce are obtained
according to Mendel's laws. The "portiond®df a nonocl onal antibody" used in
the presen 25 invention nmeans a partial region of the above-nentioned human

nmonocl onal__ant | f ot nt _inyenti.on, _and specifically, .includes
F(ab'),,q¥%§p%°4¥§§ﬁ#%?(%§%$%§ engagﬁgﬁtlng¥%ﬁ'bo yﬁ?é%ig?iyus PEUeRR
(di sul fi dersttahitl regdofvy L hurard AQG( si Tig & rdorsiarlantdddadys) of Be cofBitAnt
Ther. Pat S . D, LA41-456 (1996)). 30 'F (ab' "_and."Fab'. "
can be prrge?i%lcdendy %/l‘%f%g%oﬁgh %%u%éﬁ%%%#thuP%%rﬁﬁ&rfoo%gf("rgﬁhl%%% (‘j"\H“E' °g-
prot ease such #sepepsensapdtpapaiof taedpresans dnvantibodys fa agigpeptide,
generate i .0g; | ogl |d the_disul.fide_bonds int inge
oo ons. i hRaeRhrHonh TTRERY ! adl ARy g e e e R s e

cl eaves IryGyvpepttisam (ef thid ®Pegitsdleli,de Husdsn potllypdpitige ,r egicbaaiexiliti ng
bet ween each Af. 4 t ai nerat.e  t w. S tib .
fragnments in _eiéc%%?,eQ LA'IJ!&z:alenl'l-éLC‘Ff'}(::'hairl{rifza::u%r%%%s:Odf'él oafeﬂ \{Pl(ﬁggg%?%gga??gb% e8 gé&l%ﬁ)
and CL (lcogmaiipingohstaml PEGIrenycrdand il ¢+ dhki F ficagfemnicomsdisied ofhwH
(H chai n yabijalhencd £8i 08); aRdand dod1df ar 'eE‘ldtif}Fq AN AL & ?kgé‘sgg H
chain) are connected at their C term na riglgns throu%Q a disuffide bond.
Eacht% off SFuch* ¥l hondPSgotRCERRTFdOdP L Eagment sih s bdgrRediFabhe. s At

al so cl eamesilsaerdewnsis eaqwef, tde dhsulifide honds tinet-he cRi NgR iHRG opse
exi sting petween each of the t I—#chal ns to generate, an anti body _fragnent
sl i ght | y 488566 SERANCEnEFF EFRABHE 2PROTRT P the 337 S btk ~Tashlt 2dneherabelar e
connect ecgaatirtifze rldicige.region. This antibody 10 fragment is called F(ab') 2.
"Binding rate éonst?nt gga " herein

|

neans a val ue. indi cating the binding
strength (degr &é&7™8f=8a SoEPSRRPEAEFDBEY 5 %?elrfoa“?sg:et antigen
cal cud at €d )bapedypapthdeanindodirgnthgeholeast agp Kt et bdsan extracellular
region of AILIM;
{2) A fusion pclypeptide comprising the whole or a portion of an
extracellular region of ATLIM and the whole or a portion 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 nucleoctide sequence -
of the DNA or chemically modified DNA thereof” useful as an antisense
25 DNA pharmaceutical designed basad on a nucleotide sequence of DNA
(including cDNA and genomic DNA) encoeding the above AILIM (preferably
hurnan AILIM). Specifically the antisense DNA can irhibit
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 nuclsotide sequence" as referred to here indicates
a partial nuclectide sequence comprlsing an arbitrary number of
nucleotides in an arbitrary region. The partial nucleotide segquencs
consists of 5 to 100 consecutive nucleotides, preferably 5 to 790
consecutive nucleotides, more preferably 5 to 50 consecutive
35 nucleotides, andstillmore praeferably 5to 30 consecutivenucleotides.

When the DNA is usad as an antisense DNA pharmaceutical, the



"Di ssociation rate constant (kd) " neans a value indicating the 15

di ssoci ation strength (degree) of said nonoclonal antibody fromthe target
antigen. "Dissociation constant (Kd) " is a value obtained by dividing said
"di ssociation rate constant (kd)"by said "binding rate constant (ka) "

val ue. These constants are used to represent the affinity of said

nonocl onal antibody to antigen and its agctivity to 20 neutralize antigen.
Sai d constants can be anal yzed accordi ng*to various nmethods, and can be
easily analyzed using a comercial assay kit BiacoreX _ (Amersham

Phar macite)p erecaesiad |@an Kid racdf dédgciiant delignual papd fexpertseatay apthod

attached o _said kit ka, .kd.and Kd_val ues obhtained 25 using said kit are
expressgl&]”l%nslf/fdﬁ Ség,ta%/léelic%ye{nd %1 ( hBF) %ﬁ??g, c%%p%%ﬁ%?’g. OE‘: gﬁgie kENA
val ues iaddiicdtseesteronger Bmti genpbkndhng, actividy of nomesdonalg anti begy
tested, show__stronger._ an utral zi

. | Kd i tivit
of anti 5‘%%%3%&30 ﬁ'%r?ﬁnnlo%-lafgbena Tt pgggvagﬁqﬁﬁiyso%h@'g%npﬁgn $héra £ C%%I%J\élig%o
havifg tthe degraddhbioKd evdlste nas shona abe ofrgld iowi 6f) thi)o ddiriougini{B) st £4d
h I i i i t Q. hur Al L , 1 th f
rumen ogclonsl, agtEbedy WLk b nis 0. TR LM oc. g, p0r L gn LR ]
pref er akkpmple ,x thesSmpt/iMised)icor ofoktbe (RPsphesie bondel onhé naiiiddedy ¥ ch
bi nds t ALL i on. _Wkth ' iati t
const ant CHAE =155 1 0o e ARRE P05 FbcShe et AR 5 e td &
or | essthg0 st tunrarr horee| ohayormnel botydehPeR-has a reactivity to human
AlLiMor a po&hgqaoa*ﬂ@&egfcliwltBft%%%@éw%%m%@t f(ahédéx&%?lé, b‘?lgex

10-7 (M or less, preferably ( ess and nore pre era
1.0 x 16°9VewRFier 3%esae oxnare of shedbomdsderRhogphedérsikar Jegdand1ad tgo®

descri _bgeloagays@oit&io@ﬂ@%g@st,opﬁbgghbk:m&lcﬁqtotaaéeeb@ﬁaen%ﬂam%b)varni@&g _
COﬂdItIOBS at the tine asurenent with a margin of error but with” -

f |
practic& PﬁphﬁBaftFu&DflEéP?bﬁo' n g REH ARE AONI\bRERMBREPPIate bonds
ant i bodyrpreiiciinpesbhond tiebetEeC bbb ddntombinations thereof. The

13 modification of the ribose includes, for example, the conversion to
2'-flucroribose or 2'-O-methylribose. The modification of the
nucleotide base 1includes, for example, the conversion to
S5-propynyluracil or Z2-amincadenine.

Here, “RNA” means “RNA comprising a partial nucleotide sequence

20  of the RNA or chemically modified RNA theraof” useful as an antisense
RNA pharmaceutical designed based on a nucleotide seguence of RNA
encoding the above AILIM (preferably human AILIM). The antisense RNA -
can inhibit transcription of DNA encoding the AILIM into mRNA, or
translationof themRNAintoaproteinbyhybridizingDNAorRNAencodin

25 ATLIM.

The "partial nuclasotide sequence" as referred to here indicates
a partial nucleotide sequence comprising an arbitrary number of
nucleotides in an arbitrary region. The partial nucleotide seguence
consists of 5 to 100 consecutive nuclecotides, preferably 5 toc 70

30 consecutive nucleotidses, more preferably 5 to 50 consecutive

nucleotides, andstillmorepreferably 5 to 30 consecutivenucleotides.

The sequencs of antisense RNA can be modified chemically in
part forextending thehalf-life (stability) of thebloodceoncentration
of the RNAZA administersd *to¢ patients, for increasing the

35 intracytoplasmic-membrane permeability of the RNA, or for increasing

the degradationresistanceor the absorptionof theorallyadministerad



.0 human nonocl onal anti body-produci ng "genetic reconbi nant host” of this
invention (herein, said host is a cell excluding fertilized egr- nmeans -any
cel |l produci ng af orenmenti oned hunman nonocl onal antiboL of this invention.
Specifically, for exanple, it includes cells described in any 15 of
following (1) through (3), but is not limted to them (1) human nonocl onal
anti body-producing B cell obtained by is3munizing aforenenti oned hunman
ant i body- produci ng transgenic non- human mamal with the above-defi ned

i mmunoge ant i en) and .. .col | ctln he cel ro ai d. d _ani. mal
(2) aforgﬁénfl Qﬁﬁﬁ%ﬁ%%ﬁﬂ Ehybrlaoﬁﬁﬁm?egd?ge ?%E?ﬁ?ﬁ?%éFaFﬁgnhhﬁan
monocl onaheanheinmdﬁlpmoduflmtaoceIalpglmm obd aith‘eedahmtrél aﬂthy@xh.ﬁrmwm |

derived f 3 i I .
anti body- pr od LT REPL5eRE: 1K CRerbRBL Ak Ty Lal1S L RBRORS L ARRb R R HG= 3 el |
excl udi ncomﬁSusdie&cBapctelfbrahhﬂe lcorasd DA, (F10k asxdappb eeifHQclimese havbier

I d t |
Wt T he BE RS I L B R S e o o un iy B 8RB BN Sar PO T e
heavy chlaamng that n@d@@dulnig tiel dlight £ chlent @00bdich genes)8d G0l atdduofs om

sai d hurg Qgg%g gheaagueeq?ia?hw%&e& %% fﬁdu@&wf@& ak%%@%l onal

antlbody pro u usi on cel t he geneti c reconbi nant
human nonocl ondl “EedtviReediGs " dH@Fthg@neﬂicthec@ﬁmﬁnﬂﬁlmmlbfaﬁ@ﬁemmWVQned

in (3) ﬂgﬁsgg ﬁ@@“sm@aﬁgn%t'ﬁof@f&{rb' (RaRt-aGRkhpr QUC gt Ce;?erlgé'&hm

reconbi nant o man nonocl onal antib K generated by the
descqu bedcapByBUFARE 13T BEMt herﬁ%FFEéma amefleﬁéﬁwbneareﬁeeaﬂy Ry, whpdgst

"genebiG pocOIbh Banin destacol 1t hhs deyient é@@hélpoméw&se cbxﬁ‘s‘é‘ﬂghﬁi&f to

varlous mammal i an cells as descri bed above, fertl gd e

non- hureAL el $o( gELESREIES BRkeS cRAirre! Ye‘t"‘éd? tqhﬁnt‘é'f%??rﬂﬁdlsa

gene (geﬂﬂdﬁﬂEOd#ﬁgrmhﬂuhanytﬁbamﬁgﬁbnnhat encodi ng t he i ght chain, or

both gencs) engadipg, s, 7onoc enal.5, 0L Lbedy. (Brel g abL v, rmnARL) e
15 molecule 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
lipid bilayer of the membrane ance cr several times and whose structure

20 is, as a whole, composed of three main regions, that is, extracellular
regien, transmembrane region, and cytoplasmic region, as seen in many
receptors or cell surface molecules. Such a transmembrane protein
caonstitutes 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 seguence.

Here, an “extracellular regicn” 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 ocutside of the membrane. In other words, it mesans

30 the whole or a portion of the region of the transmembranse 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 “proteinsubstance”

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

extracellular regiocn of a polypeptide constituting AILIM {(preferably



this invention into this fertilized egg, a genetic reconbinant fertilized
egg of this invention can be obtained. This genetic reconbinant fertilized
egg is used to prepare transgenic animals for nanufacturing the

af orenenti oned protein fromthe mlk on-a large 10 scale (N kkei Science,
April, 1997, p.78-84). "A substance" conposing the present invention,
specifically "a substance having an actigity in nodul ating the signal
transduction nediated by AILIM, and nore specifically "a substance having
an activity in inhibiting proliferation of AlLIMexpressing cells, or 15 in
i nhi bi tihﬁﬁ“%? dutition BFQa-%?oE HiebyfAFLPR/F&BPeggi ﬁgceéllsl%éﬂt FEShsraot
nat ural iststiEnTEoWI BSedatdp drohd matlyl,eprofedablyidintd@lrlgy » .pr eparedably,
arbitrary substance. " Subst.ance" r%lated to "substgnce_ inding to AlLI and -

"substa ORGP PS YREPITVAS §3 R~ Uerd ROAVBEPIbERY HHY afafhiFapcespular
subst aneedibmatfuURELAM 8Ny Apldddigimblya piapagat sehsbanse. nleie 1gd Reavy
signﬁl t ransducti.on negiat d ﬁ% AI%%?T ans the. signal transduction

t hr otigh A4 M 2PEadtht1 54 a2 Ehéndgs e f i Frﬁ)flc’%ﬁeﬂﬁ yBePERCehet an
Al LI M exprasséagl et srdgedt of AAifBM adndy rediein @ld)os fohue@hl Sg6 heavy

i nactivation of cel.ls, apoptosis and/origac angf 25dq%ﬁ$n ability for
produci g3 SBFEAE L vt SRIAGT TR LI NT HES NG e T oM athe” $§bS¥Gnce”
can be majdl yicl pssféirethlient @nth g A 2LDM, shhetancabuand 'cac not: pPADLEM Nis
subst ance”. . Exanpl e S pr in,substances" are the following 30
poIypep%ﬁi§e€§§$ﬁo§@9%gg%§F§glgﬁgﬁgﬁﬁtibody, a nonocl onal anti body, or a
port® on of a rdfec| whalleantk badypoatdopar ¢fcw arbyspapfterabiiont o€ hbmman

ant i bod i v ;S U i i ce
"L e SrARpSTRL Aol MR gL ATEE: e A LRRD o gl P
ant i bodpr tB8s Eheegibstah&erpacegéy stbimpnnyg hohahl hieay ynehadh deehyid

monocl onal «antd.bedys, hut alse@ Jecoidant ehnerihGnAR0eel 2048l caatbhody, a
42 recaonbi nant. humani zed nonocl onal anti body and hunman nonocl onal
immunoglcobulinbelonging to any class andany subclass. Specifically,

13 examples of the immunoglobulin are IgG (IgGl, IgG2, IgG3, and IgG4),
IgM, IgA (IgAl and IgA2), IgD, and IgE. Preferably, the immunoglobulin
is IgG {(IgGl, IgG2, IgG3, or IgG4), or IgM. Examples cf particularly
preferable immunoglebulin of the present invention are those belonging
to human-derived Ig& (IgGl, IgG2, IgG3, or IgG4).

20 Immunoglobulin has a Y-shaped structural unit in which fouxr
chains composed of two homolegous light chains (L chains) and two
homologous heavy chains (H chains) are connected through disulfide -
bonds (S-S bonds). The light chain is qom-p.osed of the light chain -
variable region (Vi) and the light chain constant region (Cu). TL

25 heavy chain is cdmposed of the heavy chain variabls region (Vg) and
the heavy chain constant region (Cy).

The heavy chain constant region is composed of some domains
having the amino acid sequences inherent in each class (IgG, Ig¥M,
IgA, IgD, and IgE) and each subclass (IgGl, TIgG2, IgG3, and IgG4,

30 IgAl, and IgA2).

The heavy chain of IgG (IgGl, IgG2, IgG3, and IgG4) 1s composed
of Vi, CHI domain, hings region, CH2 domain, and CE3 domailn in this
order from N terminus.

Similarly, the heavy chain of IgGl is composed of Vi, CY11 domain,

35 hinge region, CY:2 domain, and Cy;3 domain in this oxder from N terminus.

The hesavy chain of IgG2 is composed of Vi, CYal domain, hinge region,



anti body. Here, the "reconbinant chineric nonoclonal antibody" is a

nonocl onal anti body prepared by genetic engineering, and specifically 5
means a chineric antibody such as nouse/ human chi meri c nonocl onal anti body
whose variabl e regions are derived from. mmunogl obulin of an non-human
manmal (nouse, rat, hanster, etc.) and whose constant regions are derived
from human innunoglobulin. The "humani zed7nonocl onal anti body (CDR-grafted
anti body)" o .0 the present invention is a nonoclonal antibody prepared by
genetic |neer|ng and_specifically neans a humani zed nonocl onal anti body
wher ei n- &'ngrqqf%ﬁﬂ-fbir aflﬁecw%o‘li@m%nth% té’d-r?pPéﬁ’féﬁt@F@fﬂW getaimAi nglhe dgiaons

of the hypglmasirabhes E.di&ﬁb@é@d@%"vye@y;lr%?nyﬂﬁ o Egs%ﬁr lt{yyz Somain,
deternlnlng regi ons of ypervarlab € region from nonoc

ant i body ¥4 éﬁ%%oﬁ‘:’%h‘hn”l"ra%? PRoBEefremtY mawBiews. eTtThe freavivhe hidamedor k

regi ons afgdde & addrpfsed ed o, ace 19eTdmkad ,f HaMget Q’%glbﬁ”e‘@?m(d oRG19NS 205
the variabl e regi on from human i nmunog lobul’in, “and the c¢onstant region is

deri vad FW%%1ﬂﬁﬁﬁhnalﬁoﬁg+§n9r?@§|5ﬁ°ﬁr§erFﬁﬁﬁﬁéglobuI|n 20 The

conpl ement ar i t yrder 41§ Bhagnroagx@misoiontﬂ&éwaﬁwatuqbi&naiﬁghﬁﬂgé&le%tl%n' n
t he hypervq; bl e, reg%cgéi gg vari abl e region of _ an anti body and means
three re Ty #@ %%nb?eﬁ%ﬁ?a?§derbfﬁ8§ FotﬁﬁméﬁPFgen

(conplene?taL|EMndﬂh§amruﬂghéesyﬁhﬁnnGB?beIQcom@és@H%ﬁwm balgeaﬁEWQrk
regi ons e_varia ion_nean, f.ou conparatively conser regi ons

| yi ng up %e%bmﬂsbﬁé‘aﬁg lﬁet%dé[ﬁg %ﬁgmﬁﬁfle]é’ %Bﬁ'ff)Pg ﬁt%qni %ﬁéf“égi'}?m ng
regi ohs (Mreahewoykchagn of, EBA2 1FRompdSed arfd VERAR Lndotdin , wdmnds, ragion,
humani ze n i bad t hat I t he i.ons, except a
portion gpp?hg%%%qﬁé gpﬁ E& ngE%ginlgﬁe%bgﬁlgg %gtg%ﬁanng F%glons of the
hypervari abl e Tégi loraof ciha horethig@a sreonred satbe | Ve d Cdd ivcladimal h g ¢ bedyohave

been replgeed . With Lhai £580HLeSRAEN] &S g%serd%rfo\ﬁ#% frQm @ fauman

|nnunoglobulln The constant region derived from human |nnunoglobulln has
the am no aci d I§eouesice chaper ehtl GhisfMrnasid pé euchiadomgdn gL dongin,

15 Cu3 domain, and Cué demain in this order from N terminus and have
no hinge region as seen in IgG, IghA, and IgD. '

The heavy chain of IgE is composed of Vg, Cel domain, Ce2 domain,
Ce3 demain, and CeE4 domain in this order from N terminus and have no
hinge regicn as seen in IgG, IghA, 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
to generate two homologous Fab, inwhich a heavy chain fragment composed -
of Vi and CH1 is connected with one light chain through a disulfide

25 bond, andone Fc, inwhich two homclogous heavy chain fragments composed
of the hinge region, CHZ domain, and CH3 domain are connected through
disulfide bonds (See “Immunolecgy 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” mentionad above means a portion of a constant region of an
immunoglobulin heavy chain having the structural characteristics as
mentioned above, and preferably, is the constant region without C1

35 domain, or the Fc region. Specifically, 2xample thereof is the region

composed of hinge region, CZ domain, and C3 domain from each of IgG,



35 1g&3, 1g&A) , IgM 1gA 1ghb and IgE. The constant region of a humani zed
nonocl onal antibody in tie present invention can be that from human 43

i mrunogl obulin belonging to any isotype. Preferably, it is the constant
region of human IgG The framework regi ons of the constant region derived
f rom humani mmunogl obul in are not particularly limted. Wen the substance of
the present invention is a polypeptide, 456 the substance includes the

foll ow ng pol ypeptide, a fragnment of the polypeptide (an oligopeptide),
fusi on pol ypeptide, a chemcally nodified one thereof. Exanples of an

ol i gopept ‘Qi%/e e Hhepridel s Corpri2THYR 5CPBR8GeaNPoCacRaBa1pr ef3r dBRiB, t 0

20 am nQarids.doke n de ealchmed fieakien ean be ?fﬁ%hgﬁﬁ@.a@@ge %@?rgﬂ

vari ous purposes, 10 for exanple, the increased ha fein n t
case of SXRHHR IR SHRFRQE | kS VFIQ/% Fgr TeHé o Ofeds@pn tlar air® BH2 nst t he

degradati on orsruen%%awpabwépua@ xhé‘néhgﬁéal ¥8obEatds alnd 'a%v%%ge that
adm ni stration. npl es of the pol?épeptl e are as follows: 15 (1)

Apol p ﬁth%efwfﬁﬂ @%ﬁgp?%l%o%n Sa PGGIGH GFERrRrRSdY a%ﬂ-‘m By weiion
of AlLI Mff(lan)m%r Eysuen @okomRepid ﬁ@pz@pwﬂr@ Eﬁetﬁﬂﬁ‘oﬁ@@iﬁ otfr%@o@@m ipon,of cjan

extracel l.ul ar gll%n of _AlLI M and t he wh portion a const ant

r egi on &rquﬁraﬁs B&P@&Yh’é%ﬁecHﬁ’i“HnOSrlO’é’Bl(l?) Ra%?%e?ﬁ?%}és%ﬁ@hfwm to

Al LI hM dry@l@stleie bHeHapre peat einvendiiNAs fPArtand o shemistdlnltyregion
synt hesi zfe

"DNA" ne "DNA conprisin artial nucleotide
sequencé ofaxtEL gie gﬁMwPWgﬁﬁgiuﬁl@dsBﬁgp?ﬁé%%@s E‘?QF&P“SQ Ve
ant idense a2618ihn mmmrmeut Moakodesi, gﬂﬁdcbasm:.@m antitebiddagseqeente: of
DNA (i n%l udi ng cDN@ an L?no o#)}g g encodl ngl above::L Al L1 M pre% r
huran AFCY RiF. ¥ P& Fi cmfl ] e etise cahr’] T nif bt ePaRgEri pPT o
DNA encdalisigert pelﬁplelleldﬁtsocaRI\Hﬁe egrs itnapsicidored ofl thhenniEhAdias cagajpr.ot ei n
by hybrit‘ iZiflg DNA or RNA encoding AILIM 30 The "partial nucleotide :

sequence” as referred to here indicates
“A polypeptide which binds to AILIM” is included in *“a

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

Specific examples of “a polypeptide which binds to AILIM" are

the whole or a portion of a polypeptide constituting knownB7h, B7RP-1,

GL30 or a molecule called LICOS which are ligands interacting with

AILIM (Nature, Vol.402, No.6763, pp.827-832, 1999; Nature Medicine,

20 Vol.5,No.12, pp.1365-1369, 1999 ;J. Immunclogy, Vol.164,pp.1653~-1657,
2000; Curr. Biol., Vel.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, GL530, LICOS}), or a fusion polypeptide comprising th

25 polypeptide, and the whele or a portion of a constant region of
immunoglobulin heavy chain (preferably human immunoglobulin) . Here,
the terms “an extracellular region” and “a constant region of
immunoglebulin 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 net only by
recombinant DNA technology as mentioned below but also by a methoed
well known in the art such as a chemical synthetic method and a cell
culture method, or a medified method thersof.

The “antibeody” of the present invention can be a polyclonal

35 antibody (antiserum) or a monoclonal antibody against mammalian ATLIM

{(particularly preferably human AILIM) defined above, and preferably



a partial nucleotide sequence conprising an arbitrary nunber of nucleotides
in an arbitrary region. The partial nucleotide sequence consists of 5 to
100 consecutive nucleotides, preferably 5 to 70 consecutive nucl eoti des,
nore preferably 5 to 50 consecutive 35 nucl eotides, andstilinore pref erably
5to 3 0 cons ecutive nucleotides. Wen the DNA is used as an anti sense DNA
pharmaceutical, the 44 DNA sequence camgbe nodified chemcally in part for
extendi ng the haIf-Iife (stability) of the blood concentration of the DNA
adm nistered to ents 9 i ncreasing the intracytoplasm c-nenbrane

per meabi? iTgRRFL $ DRAEIR?9Y¥ or increasing 5 the degradation resistance or

t he absor pti orsgdcithiec-airlal [yheAdin i Sd ¥ eids Mnﬁﬁ&lﬁ( ;:h&e?ﬁ ¢ V& %rc:ﬂ%tyThe
ITiIcatli on O he
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modi £i ¢ 0 osphat e ncl u or exa conversi on o one
or m)rrS gﬁfﬂ@ ?ﬁ%ﬁ ldj%h%%gﬂ%d#%g?‘ég bgﬁaén@DtBrTBégI phosphot ot hi oat e
bonds, phosphoMatyucbaypetadﬂ.@s:c;(yS bkikgbh thmhmlergphmfwﬂﬁisthEl@'llago) :

phosphoroanld oNn--Rhos sphonot hloat
bonds, o%mr%%wg?%a Fiao]ﬁ lc-tulrlul'eal' i la’iesé)ﬁr?%swlgaﬁifpo% f© % *®nci%tdes,
for exarmlbargwescmedease@rb}t d‘ c2'llf fans Dt i bedeviorh 2ntQgeet mMémbbpﬁeceItne

rodt L CHLON 0L A Can Llife001 108 B358d A0S o L0 CXRTRLSy | R AERT Y RERL "

to 5-pr opyny m noadeni ne neans Fig a
partPal arrteoimate lsedtdocE hogreftq h@hmt@llar@mccaﬂaytmm fance:@mENA:Led

t her eof w1ut§'?§.Hle§m§91@ﬂtc'a%%@%eoy Blél&cﬂt@@fam%éfﬁkhgﬁse@@ﬂévg@%g%i@m

nucl eoti de sequence 0 encodi ng the above AILIM (prefera hdman
Al LI M) . SBEes dngese hRNAQ 2SR i te 1GUHST 95 i"Gri-ofiENg 286 c 8L A§enhe

AlLIMinto m%lso'delaxre@nstk/@@ an 1&frgdne dENd N0 12 RFOHR RnbY nbybEEdLZi ng
DNA or RNA encodin 25 AlILIM Th% parti al - nucl eoti de .sequence” ,as referred
to here BHII{HL ant igen suc as tuberculin allergy derived from

15 Mycobacterium tuberculosis, a transient Jones-Mote delaved type
allergy to a minute quantity of protein, contact allergy to chemicals
such as picryl chloride or plant toxin such as lacquer, or allergy
related to graft rejection to graft observed in the allograft.

*Pharmaceutical composition” hereinmeans a composition useful

20 as a drug comprising as the effective ingredients antibody (preferably
human antibedy), which binds to AILIM (preferably human AILIM) or
aportion thereof, ormonoclonal antibody (preferably humanmonoclonal
antibody) or a portion thereof and a “pharmacologically acceptable -
carrier”. \

25 The “pharmaceutically acceptablecarrier” includesaexcipient,

a diluent, an expander, a decomposition agent, a stabilizer, a
preservative, a buffer, an emulsifier, an aromatic, a colecrant, a
sweetener, a viscosity increasing agent, a flavor, a solubility
incresasing 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
syrups.

The pharmaceutical composition can be administered orally or

35 parenterally. Cther forms for parenteral administration include a

solution for external application, suppoesitory for «rectal



a partial nucleotide sequence conprising an arbitrary nunber of nucleotides
in an arbitrary region. The partial nucleotide sequence consists of 5 to
100 consecutive nucleotides, preferably 5 to 70 30 consecutive nucl eoti des,
nore preferably 5 to 50 consecutive nucleotides, and still nore preferably
5 to 3D consecutive nucl eotides. The sequence of antisense RNA can be

modi fied chemcally in part for extendinggthe half-life (stability) of the
bl ood concentration of the RNA administered to patients, for increasing the
35 intracytoplasm c-nenbrane perneability of the RNA or for increasing the
degradat?%ﬁlﬁé§F§§5ﬁE€'anFh€e§5§6¥ptPBﬁSGFlPﬁﬁ Qﬁeﬂh%/Qﬁﬂﬁ#nmﬂﬂﬁﬁgd w51 cRNA

in the digesti¥sohganorAmopeatei el £ﬁ§$@&@gngndlflcatlon |s the chem ca
nodi fication aﬁ%lled to the above antisense DNA. Exanples of "a chemcally .

synt hesi zed cohpdHRI2IE AN 2ZFHIIRIRIL DL BRTSERELKERHE WSt the2 b SVEPDNA,

RNA and @f of b4 Subs] adeRsct r@ﬂlﬁ@eaéuérb@ ARG Pl e St Rt Ab QL 3 LR0 o0
about 1000 eferablé aco d havi ng the nol ecul ar melght of “about 100

to aBout “BOBLNERE: hepkip r%.l%ﬁﬁ*ﬂ? lHBF@é&P&F (e freeBElap st 220808y
about 60fenfidpedyperivale” dorlaldes i Ant h@héiefdma!ztxﬂa@élﬁ:fléeﬂe @Bﬁi}é@SLtlon
"subst ance” ans_a portion (a_fragnent) of a eptide chain
constituq?ﬁﬁfg¥ R??p?%?é?ﬁﬁ ¥ R Pﬁﬁtlogré g gﬁl9dpﬁ§l®ﬁ8F€doF°aan
portion oduan @xtaaaetsbulo@r 1roeg,tc_pnu9fladrm el vcpfepi@ a{i‘gC@@SBD@U&@PQ A LEM (1

to 5, amino. aci e .optional nt o

Ot of m bR hERT IR on) SR TR P RS A SRS TR hEC BBt erhe Y s g

t ransnenbluanenerﬂiﬂmmablo@epma@t bat sm@freiéntrenbsame ceoapl iaidight absage
polypeptl roteln neans_a_jprofein_ that
connect s ggetﬁﬂgﬁng?%ﬁﬁ&gﬁFgﬁg h%ﬂﬁ%gﬁﬁgﬁo %ﬁﬁ) %Eyregld%{pené%réilng
the lipid bi Ihyevranﬁlqweam:em:l‘r%melmom csevleeanrqdum;lé}deevsévsnguct ure
20 is, g% nxg? GTRes8d of, LR Qenéﬁlfbifrg' %@%mfa%%el%alwaée J?]chﬂ;fg

r egi on, ane region, .and cytopl asm ¢ fegion, as seen’in na y
receptor%a%¥l%élﬁu§ﬁrﬁﬁtepﬁﬁﬁé@QQ§§c%iuﬁﬁ%ﬁm¢aﬁ§néﬁ%¥%ﬁﬁ?k#bh@|ﬁval able

15 distilled water for injection with adjusting a concentration to 0.1
ug antibody/ml carrier to 10 mg antibedy/ml carrier.
The injection thusproduced canbe administered teahumanpatient
inneedof treatment ina dose of 1 ugto 100 mg/kg body weight, preferably
50 ug to 30 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. 7
The injection can alsc be prepared into a non-agquecus diluen
25 {for example, propylene glycol, polyethylene glycol, vegetable oil
suchasolivecil, andalcohol suchasethanol), suspension, oremulsion.
The injection <can be sterilized by filtration with a
bacteria-non-penetrated filter, by mixing bactariocide, or by
irradiation. Theinjectioncanbeproducedinthe formthatisprepared
30 uponuse. Namely, itis freeze-driesdtcbeasterilesolidcomposition,
andcanbedissclvedinsteriledistilledwater 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 (humananti-mouse antibody),

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



constitutes each receptor or cell surface nolecule in the formof - a
nononer, honodi ner, heterodi mer or oligonmer with another chain(s) 25 having
the sane or different am no acid sequence. Here, an "extracellular region"
means the whole or a portion fromthe partial structure (partial region)
fromthe entire structure of the above-nentioned transnmenbrane protein
where the partial structure exists outskgle of the nenbrane. In other words,
it neans 30 the whole or a portion of the region of the transnmenbrane ,
protein ated into the nenbrane (transnenbrane

except, the re |on i ncor_por
regi on) éﬁﬁ 5 E§Pof é%P@tﬁﬁ&IBn FRECETIBPPER M F bt POVPAF I HS expressing
transnemaTam r ghofe C¢HolRlsdsNt € JeeGir0Mpoptod 115 8F 0l yPepbrdesinghudad i n

t he above ot st ance" 35 neans. a .fusion_pol tide conprising the
whol oo S BkERRST PR R S skt ko Ml bR S BERL o s st 6 ng

Al LIM (prdbfsa:l’labﬂl)até&y bu@malAl (ENMbndamne 51@1!11&1)’\“5& AIUIM- DAY c8lls,
const on of |nnunog abulji n _heav chaln g1 preferably human 1g)’

Pr ef e$ abF’;P °rrh€5f REPGRaTSTA Pt &F TR RS T d @R ER taff 2T L0uUs
ext racel ldilsarasesegiyomupprés hiﬁ/hamﬂdalrmrmmmgofcha ﬁﬁﬁétaéthd)’&glﬁlbgﬁ-fns@ug@n

| gG heavy, .5 chaln and art| y era fusio tlde of an

ext r acel AR 6gi5H c;%. %?1% %%gél%?ﬁgj(%Eﬁgoﬁl%ﬁ é@ﬁ Rthain

conprising a hmhgetegm(ﬁnmmmﬂed@aapayand”CH&nymmﬂindﬂhat@ﬁia bgenogscal

preferabl g, _an [LI nouse, or rat AILIMis preferable
it A by

(prefera _ ole or a portion of a constant region of human
i mmukdgl obul i nLyBgp héa&?ecﬁéﬂﬁ"(G§6@1W@n6ﬂnCHBahs thducensbanenr agttbody

the Fo ragl.0n;ohRunensderiyved; hmamoglaiy L ) %szgﬂgﬁbgnéﬂr}&%th k881er

descri be or a portion _thereof. The | nogl o

i munog! stdlisn beFBﬁgFﬁdhﬁ%EﬁﬁFgﬂ%ﬂﬂ%@ﬂﬁyeﬂﬁf%U%BFQE@XlSpééFFPQQY}yWhlsh

exanpl es Ipe_n.f iRy 1Rk rt@gé Qlylslu g; aceiv oty @h@@né g@%h Ag%uﬁed:én%ussug'\/l
I gA (1 gA ndIgA2) | gE. Preferably, elmmnoloulln is lg

(1gGL, | §&3 95ERSTHF | g&f}en e ?@Mb@(‘éﬂ?ﬁPé% ’%ﬁ tﬁsrwém%mﬁcep%%g%r e
i Mgl Qltublaﬁs@fs 4 hequesand «iffeent banciss ed11ose belongs ngycolysis in the

presance 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 surface antigen activates C1

20 complement (Cl). Subsequently cell damage sites are formed through
a serlies of complement-fixation reactions with C2 to C? complements
(C2-C9) , and thencellular contents are released from the cells thereby
lysing the cells. 7 _

The term “antibody-dependent cellular cytotoxicity” herein

25 indicates a bioclogical event that is also abbreviated as “ADCC, " and
is a cytotoxic action on target cells by effector cells such as
lymphocytes, macrophages or polymorphonuclear leucccytes, which
raguires not only effector cells and target cells but alse an antibody
participating in the induction of the cytotoxic event.

30 The term "mixed lymphccyte reaction” herein means a biclogical
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 each other and cultursed for several days,

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

the cells (i.e., cell prolifaration). This reaction is rsferrad



to human-derived 1gG (1gG, 1g&, 1g&, or 1gx4) 20 I munogl obulin has a
Y-shaped structural unit in which four chains conposed of two honol ogous
light chains (L chains) and two honol ogous heavy chains (H chains) are
connected through disulfide - bonds (S-S bonds) The light chain is conposed
of the light chain - variable region (Vs) and the |ight chain constant
region (CL). Th 25 heavy chain is corrpo%%d of the heavy chain variable
region (VH) and the heavy chain constant region (CH). The heavy chain
constant region is conposed of some donmains having the amino acid sequences
i nher enttd reedER clabkogengs: MM - 1gA, 1gD, and 1gE) and each subcl ass

(0G, loc PigpvaRiepdgyios P pedlireiltytRan NIEaRearte ) Lafoa bl
CH2 donmlwlléﬁd-"a@q@rdowﬁl @ht@etrhlcsf @hderlyrmmmcm’tt@m nlke Slxmmlsarlqe,ntbe
heavy chal, ng}lf@l oy CHBSEA-OL YR QLB AMIRI o #2eAHRES T COLONy Y12

domai n, omain 1n this or rom term nus avy cha .
| g&25i s @hﬁ@s@@rme@Wuw&r W@@rﬁmrﬂnghﬁhgeamegn@nof MR Qo dsrimien, lan‘thIZS
domai n iy g ARSI f4OM N terminus. The heavy chain of 1g& is conposed
of V1, Cy31 domain, hinge region, Cy32 domain, and Cy33 domain in this

order from N fEEMEMAINTHRE hauRrenkf ol oPNA| gea e cordaseat oY \meayring

domai n, lm&eporr%&ll% OEM%nd@rmlen 1a04h &1 Y43 M@éﬁé{b&@bécﬁra@%ﬂ{% N
term nus. The heavy chaln t}%‘% i conposed of Va, Cal ‘domai n, hinge
3

region, 1°&R FSndUE st G lin this order from N terninus.
Simiparly, thenaeaw:oehiain mmgﬁdpa:&lwnmspﬁ ©fe 8r2108¢ | nERdRI Ar 1, hinNgee
regi on, 12 domai n, and Cal3 do LQ or der fro termnus._ 10 The
heavy cHdishPOESFGA21PL 0GRS Ed70 : @é%?ddéﬁﬁPﬁ hEng8 PegPBILTLICY "
domai n, netthdGARB \iret prbnetilmlr&sofdercﬁdm@\lcmmnfﬁm mR'me cheadyngharor. of
Ighis corgnosed offo

in thisFor eer YFont N Jt“c’e%%%%sg%}'ﬁ%ﬂo“}? 2@5‘1\2% aosnp l‘f grf\?l miﬁﬂ%ﬁ%ag%d%é il
preparing the DNA by PCR using a cDNA seguence or mRNA sagquence as

15 a template; or procedure for chemically synthesizing the DNA.

DNA encoding the AILIM ligand in accordance with the present
invention can also be cbhtained 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
rastriction enzymes, and as required, ligating the rasultant DNA
fragment with a linker DNA or tagby using anappropriate DNApolymerase .
or the like. The DNA encoding AILIM ligand can alsa be prepared in
the same manner. | _ .

25 An exemplary metho‘d will be shownbelow to clone the ¢cDNA encoding
AILIM (particularly preferably the human AILIM; the protein 4is
hereinafter referred to as the protein of interest) from the mRNA.

ADNA encoding AILIM ligand can also be cloned in the same manner.
First, messanger RNAencoding theproteinof interestis p'repared

30 fromtissues or cells expressing and producing the proteinof interest.
mMRNA can be prepared isclating total RNA by a known method such as
guanidine-thiocyanate method (Chirgwin, J.M. et al., Bicchemistry,
Vol.18,p5294, 1979) , hot phenol method, oxr AGPCmethod, and subjecting
it to affinity chromatcgraphy using olige-dT cellulose or poly-U

35 Sepharose.

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



.1, C1 domain, C2 domain, 15 C43 domain, and C4 domain in this order fromN
termnus and have no hinge region as seen in 1gG 1gA and IgD. The heavy
chain of IgE is conposed of V, .j, CEl domain, CE2 domain, CE3 domain, and
CE4 domain in this order fromN term nus and have no hinge region as seen
inlgG IgA and IgD. 20 If, for exanple, 1gGis treated wth papain, it is
cleaved.at the slightly Ntermnal sid eyond the disul fide bonds existing
in the hinge region where the disulfide bonds connect the two heavy chai ns
to generate two honol ogous Fab, in which a heavy chain fragment conposed -

of Va anforrxam® leonhEct ste MiTHoifemeitgRe ening Iwwtéa@r‘%?mptdeez&d:imnd
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hi nge regi on, CH2 domal n, domai n are connecfed t rou
bonds ( dmﬁﬁnélfd@y-amégﬁﬁéﬁ@rth@me@mmoéﬁ@fé@an eNahkdfenspn bR Y5

(1992) ;paguk f@@yﬁ ofanweﬁ@@mgﬁkoé%'u%rl%est:%%mruﬁmpn N%%&W‘i aoé% of

| mune ystem Nan do, pp.4-7 and so on). a porti
a const ak$ PF@@Péﬁdé‘V § Wﬁ n cwéa\fyl tlméaﬁmﬁﬁ@pﬂ:@ﬁéd m@wm a

portion of & &OnstAakkJreghaRkiely A1 si ABYRAY ahluld N NV 1Ghakn J‘:‘@l’i td1e
structural characterjistics as nentioned abové, and preferably, 1s e

const anti® &6t BF° Wi HWeRE1 %P - 35 dommi n, or theFc region. Specificall y, exanpl e
thereof is th@H@@ll@&m@W@@&@&soﬁséanm F1o08 Ghvdz2: dMRIrR, nand G3idoraid

fromeac A, a D, ;.and i s .the regi on conposed of C2 domain,
05 Gomal W00 &R TEY GERSP B HAShEN BF LRGN TORCASpar EREBraPry sctots
]Lor ef &r abtieat emarmé)lé eretptlercaﬁeccli sEthsfs: caaﬁalmo afe bagan- ﬁB{amrgﬂdzslhgﬁllsuH‘lﬂ_y

usi on po e nmentioned abov S et 5 the _fusiaon
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chr onat ogaphy isstpglifd Py dpennplolivedt ebneAn ingi zh mebitigsespeeléw callley to
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i nvention has a por a const ant
of the present invention in a host is preferably used.

15 cDNA can be inserted into a plasmid by, for example, the method
of Maniatis et al. (Molecular Cloning, A Laboratory Manual, second
edition, Cold Spring Harbor Laboratory, p-.1.53, 1989). cDNA can be
inserted inte a phage vector by, for example, the method of Hyunh
etal. (DNA cloning, apractical approach, Vol.1l, p.42 (1985)). These

20 methods can be simply performed by using a commercially available
cloning kit (for example, a product from Takara Shu=zo). The
recombinant plasmid or phage vector thus obtained is introduced into _
appropriate host cells such as a prokaryote (for example, E. coli: -
XL1Blue MRF', DH5&, HB101, MC1061/B3, etc.).

25 Examples of a method for introducing a plasmid into a host are
calcium chloride methoed, calcium chloride/rubidium chloride method
described in Molecular Cloning, A Laboratory Manual {second edition,
Cold Spring Harbor Laboratory, p.l1.74 (1289)), and electroporation
method. Phagevectorscanbeintroducedintohostcellsby, forezample,

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 vitre packaging kit (for example, a product
from Stratagsn= or Amersham).

The cDNA encoding the polypeptide cf the present invention can

35 Dbe isolated from the ¢cDNA library so prepared accerding to the method

mentioned above by combining general cDNA screening methods.



(for exanple Fc) of an imunogl obulin such as 1gG as nentioned above .0 as a
fusion partner. Moreover, since various antibodies against the Fc of

vari ous i mmunogl obulins are avail able, an i munoassay for th- fusion

pol ypepti des can be easily perfornmed with anti bodies again. the Fc. "A

pol ypeptide which binds to AILIM is included in "a 15 pol ypepti de”
included in the definition of the above_."substance" Speci fi c exanpl es of
"a pol ypeptide which binds to AILIM aré%he whole or a portion of a

pol ypepti de constituting known B7h, B7RP-1, GL50 or a nolecule called LI COS
whi ch are |igandsexatnpiacta ngowiEtd:Dmmtis i\{utj Naiwdeslﬂeﬁ a2, chb be/63reened

827-832 999, .20 Vol .136 69, 1999;
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e o e 1€9L 0 above Li
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extracell ular region tant "regi on of
heavy chaenambay e ¢ he mmmfnghaspmmpamvée qﬁhe‘-mobypepntd:e;vmmmml on

of the R@%E‘QQ i dea(f r Q’I%@lte)ha ﬂg%a‘?lﬁlif eBQl ir936a '19'1%3:0;?%6?11

can be proauce not on recondl nant tec Nnol ogy as ntl on
but al sgibpia ﬁb?h@élyﬁéﬂt%m thet Reeaentshen=asignchen bal seyarted iy

met hpd apdiargehly il thde; Rt dpc@rwﬁtﬁvgwtﬁ@tri%tm thepees. The
"anti body" of thé present .invention can pol'yclonal “35 anti body

(anti serum oWhﬁnnﬁnﬁglNénéilba?ﬂﬁYbétE?%ﬁ%ﬁsml‘F%W\AAEPLPM\#SS(W tiREtar |y

pr ef era%xrhgszaapé@l Mzadefd ned g&qu\é%t d ﬁ@@l@blﬁlé%e&f@i’@lwlc\
anti bod eC|f| t he anti bo \é:s an anti body having an activity in

T o R R SYer S ELPP Sy PAAG 1PEAY A93 MS or
i nhi bi t theg pdSD}ﬂplﬁt:tﬁldeO&Bfl thergmyomy iefvdntieid euld Becdebyling method using

15 PCR method is preferably used when many clones are subjected to
screening.

Thenucleotide sequence of the DNA thus obtained canbe determined
by Maxam—-Gilbert method (Maxam et al. Proc. Natl. Acad. Sci. USA,
Vol.74, p.580 (1977)) or the dideoxynucleotide synthetic chain

20 termination method using phage M13 (Sanger et al. Proc. Natl. Acad.
Sci. USA, Vol.74, pp.5463-5467 (1977)). The whole or a pertion 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 isclated 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, clcnes having the desired sequence ars

35 detected, for exampls, by using radicactively labeled DNA probes,

and the whole or a portion of the gene encoding the polypeptide of



5 AlLI Mexpressing cells through biding to AILIM "Del ayed type allergy"”
herein this allergy nediated by cellular immnity (particularly nediated by
Thl -type T cell) , that is, the allergy is nediated by T cell sensitized
with antigen (nmenory T cell nenorizing antigen) and is referred to any

al l ergy, which takes 10 approximately 24 to 48 hours to exhibit allergic
reaction acconpanied wth inflammation gaused by said menmory T cell when
the living organism sensitized with an antigen is re-contacted with the
sanme antigen. This delayed type allergy includes allergy to an infectious

pat hogentBeant ¢ §ent stRicASIeubes cof Pl aeH ek oym ddts vdenesoly eB8ciMpéobasiehni um

tuberculQé%grietggﬁnghggheJg&gﬁENpQQLdelayed type allergy to a mnute
gquantity of protein, contact allergy to chemcals such as picryl chloride

or plant toxi nPEERHELPACHUENA srcariiaggyhe et P6 racrestjmcPCBnctD
graft obgeryedrigdtder abfasdald . undharimeeuy Céﬁmc%&Elafea'ih!cf%ehgksgéiﬂﬁ@ﬁs a

conpasition useful 20 as a_drug conprising as the effective Ingredients

ant i Body+LprEREF A FRentPRnlakhe i RALLRthiICeR Histiad mothed | MEGH Beernbiyes

human Al EbMgdie aphardilct idiereefind@he ARAAC 0 al o ARELRALY cGRES IR ABE Y5y
humannmonocl onal anélbogé) or a portion thereof and a "pharmacol ogically

accept abPRUEERNy (1272 SThe "pharmaceutical |y acceptable carrier" includes

a excipient, ehdiDheeshcodingxpangeotea degoimosiditonaacenio ba skabitizey, a
preservative, a.bu ﬁn enul an_aromatic, a colorant, a

fer, ifier, !
sweet eneFYRERGFLERE i kY T %r%ﬁg?zngB%HFJ BappdyeR, the SHIGhFPFIS® FRREYRRES ng
agent, osnoblengaddet pres=id0olfsiimgearestor nore of such carriers, a

Granul oo, i ny i roRe A PR ERERL RS R SRS el BT ERC
emul si onsy @rposyiraps:-heft Hhiameiettb cal Wempegsireiced Lodnrbeegilonhi stered
orally %reég bar a?é“a?rzaelé&fnbiqaﬂf{ g:ocf{@lri %[ccl%‘yd%'}%qefté' aaﬂgpgi%ééﬁé 'lgoth
i ncl ude a Ofutl on tor externa ppl 1 catl on, suppository tor recta
commonly used genetic recombination techniques, using DNA obtained

15 by cutting DNA encoding AILIM (cDNA or intron-containing genomic DNA)
based on the method illustrated above with appropriate restriction
enzymes to give a DN& fragment encoding the AILIM, and then as ragquired,
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 1s illustrated below. Namely, the DNA -
prepared as described above is inserted into a vector, which will

25 be described later in detail, to yield an expression vector. Then
the expression vecter is used to transform a host cell as described
below to obtain a transformant. The transformant is cultured and
allowedteproduce theproteinef interest into the culture supernatant.
Theproteinof interestinthe culture supernatantcaneasilybepurifiad

30 Dby using column chromatography and such.

There is no particular limitation ¢on the type of expression
vector for the productionof the recombinant ATLIM (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 sukaryotic cells. Such expression vectors include plasmid vectors

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



adm ni stration, and pessary, prescribed by the usual nethod, which
conprises one or nore active ingredient. The dosage can vary dependi ng on

t he age, sex, weight, and synptom of a patient, effect of treatnent,

adm nistration route, period of 5 treatnment, or the kind of active

i ngredi ent (polypeptide or antibody nentioned above) contained in the

phar maceuti cal conposition. Usually, t phar maceuti cal conposition can be
adm nistered to an adult in a dose of g to 1000 ng (or 10 ig to 500 nmy)
per one adm nistration. Depending on various conditions, the dosage |ess
than 0 et Yenkioh2d>hbove may be sufficient in some cases, and t he dosage

nore than that tl 0 cessar her se
particul ar, thTek{Eleré q{l‘l%gsnaogla e procgaur{(::e By dl)bsesg)lr\%%r?g sués%J en&gﬁg’%the
ant i bodyDNPn @thng)ﬂId;IPmemtamadalqeldﬂdan a:‘@lgaornammtm asweltax for
physi ol of,conpeyci gl l v a d fo
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ny aﬁulﬁNﬁNr@yc&hﬁl@ﬁuaiheﬁhﬂden|%@E¢hﬁscpaﬂdmpédscaﬁtﬁh@dwe@tsreredrto

a human patient a[{l%rg‘ggg?gt:etﬁ eggﬁnﬁle&go%d%ofae rrﬁ.tdslsggh as pllg’)l% Jm/ K gg ¥

wei ght, pretera to 5 oncé or nore T1 a~day.
Exanpl eSUFL20 Rﬂﬂfﬁ-’m ﬂﬂﬁhm[&ﬂ-% OLM%a%fﬁed&hfeHV%@IM/aatppdapsuaheaadnﬁmgt sati on

routes 15 8% LAY €RQYSs LA BEE 50Re r$YRGUL BDEQYSS | @&tasogugh RGr ades el

i njecti intramuscular Tnjection, or intraperitoneal injec
prefer al@ln,d mﬂlﬁé\ﬁenﬁﬂsmphpec@fomhaghé & n¢ extheortadimpiae gy @;sa?teplhaQED a

non- aqueeibalhhifR 1 25 (fi+ £X2FB! @vIAroRy| ﬁnelﬁwcf&h sQ@hBé%%thé@P@th%m
vegetabl e oi|  suchasoliveoil, and al cohol such as ethanol) , suspension,

or emul siVGFCHHE | T BT i AP D S3FePPl-Y 28878 1Fi M atS-on with a _
bact eri a- non- @qra%ﬁrr@t a@cftblrtseaxeb)asramlng whagt ar beei decocainByaritmagdiati on.

the 101 el on sen be prodies Lo dhey(pr AR L, f epa e, 20, pomune:

di s sol \ee-ctnamslﬂeﬂlah:e r@l:lgs.blrﬂ h.edlwateﬁdeﬁomlmeﬂpmsmd anot&abstseéMnand

befpge yse, FNATITRGEUI GAl GOIPRSETLORR ERIPLLSAS NG hyman, anti bog) es,
alternatively the soluble extracellular zregicn 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 wvectors 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-BCS (Nucleic Acid Research, Vol.18, p.5322 ~
1990; etc.), pMELBS (“Handbook for genetic‘ enginsering, " Experimenta

25 Medicine, supplement, 1992; etc.), etc.

When bacteria, particularly E. ccli are used as host cells,
an expression vector i1s generally comprised of, at l=ast, 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 usad as hosts,
an expression vector is preferably comprised of, at least, a promoter,
an initiation coden, the DNA enceding the AILIM (particularly
preferably human AILIM) of the present invention or its extracellular

35 region, and a termination codon. Itmay alsocomprise theDNAencoding

a signal peptide, enhancer sequence, 53’'- and 3’'-untranslated region



of this invention are useful as pharnmaceutical preparations, wthout 35

i nduci ng host imunorej ection due to HAMA (human anti-nouse anti body) , to
control a variety of biological reactions (e.g., proliferation 51 of cells
expressing AlLIM cytokine production by cells expressing AILIM inmune
cytolysis or death (apoptosis) of cells expressing AILIM and others) that
are associated with AlLI Mnedi ated transguction of costinulatory signal
(secondary signal) to AlLI Mexpressing céells, 5 and/or as pharmaceuti cal
preparations to treat or prevent various dlseases by suppressing and

i nhi biti A§ the orvet TP Irdgr &3S 1ot ofdutélga@égsa@%enareeaummhspllclng
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(cytol ysF§P1é§ﬁnbe The fead SI5F 107 BRETobdeY e Fp@ﬁﬁanlrylﬁgﬁlquhysdn@ gene

ant i body} o2 GUakl A% 10 bindicng Wthedd ) | efac Gl 15, Seldal ySing anti body

is a CytOtOXIC antl ody, which partlcularly has lysing activity on cells
suchSas i munefAca¥PEotersapRratel Irasfiapaonsxrvnen tir AdAdMhobgrblAdbatdyt he

cel | - surfage-2abh genind® Al IEAUSE SRR 5%&9&9&%@:{&% op H},ee%%c@hwgyces
cytolysis in the “presence of the conplenment. . This i mmune cytolysis iIs

i nduced BYIERE atti (?rf’“%ﬁelflr?e CBMBFERERt 2i PEOOteTot | BR \WRIEaIRKI fred a

bi ndi ng oh:thepanthbady ($m) c‘s@duesnwé A€6r ahfngan. alhe) antrm@xah\%qad #Red he
surface antlgen actiyates 20 compl enent (Cl)- Subsequently cell damage
sites ar ERfofndH ’t?lr%%ﬁlﬁe”ac%ﬁi &= &t %ﬁﬂ%rﬁomﬂr%étesoﬁ@ea’éﬂnﬁ’ﬁ?w tReC2

to C® coppbepests réER-SHmotand AienHatdida) 19p0beshstake tekegsatbfsom
t he cell s tlggr y l'ysing the cells. The term "antibody-dependent cellular
cyt ot oxi Fty el 25 indicates a biological event that is also

abbrevi at ed asE4ADE0:S afd a ipranciEnt bri exackisen e tATLGE ¢(phtsidylarly
ef f ect 0[%98£la aﬁgﬁ}%ﬁﬁan hYARIOCYE € g? éé’x?@%%%ﬁ Qs RO Y TY rpQQ@H§+?eﬁi% r

| eucocy requi res not only ect or $°%nd target ce
al so an aagibddyn yaastcapBHYP pFratwts MdF&EN procobtelie GRPopvMheteyerDH

15 promoter, and so on. When the host is Bacillus, examples thereof are
SLO1l promoter, SP02 promotsr, penP promoter and so on.

When the host is a eukaryotic cell such 2s a mammalian cell,
examples thereof are S5V40-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 additien, to use an enhancer
is effective for expression.

A preferable initiation codon is, for example, a methionine
codon (ATG) . _ -

The commonly ussd termination codon (for example, TAG, TGA,.

25 TAA, and so on) is illustrated as a terminaticen 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 inhost cells, and includes anatural plasmid, anartificially

30 modified plasmid (DNA fragment prepared from a natural plasmid}, a
synthetic plasmid, and so on. Examples of a preferable plasmids are
pBR322oritsartificial derivatives (DNA fragmentocbtainedby treating
pPBR322 with appropriate restriction enzymes} for E. coli, yeast 2
It plasmid or yeast chromeseomal DNA for yesast, and pRSVneo ATCC 37198,

35 pSv2dhfr ATCC 37145, pdBPV-MMTnec ATCC 37224, pSV2neo ATCC 37149,

pSV2bsr, etc. for mammalian cells.



30 The term "m xed | ynphocyte reaction"” herein neans a bi ol ogi cal

phenonmenon abbreviated as "MLR " The reaction is also referred to as m.xed
| eukocyte reaction. Allogenic |eukocytes or |ynphocytes derived from
distinct individuals are mxed with each other and cultured for several
days, 35 thereby allow ng blast formation of the cells and DNA synthesis in
the cells (i.e. , cell proliferation) . cEhis reaction is referred 52 to as
M.R (all ogenic MLR). DNA synthesis (cell proliferation) can be anal yzed by
arresting proliferation of either of the | ynphocytes. The arrest can be
acconpl i shed By t pehRRhERr WedHsReadi BPlyRdenyraitdeyci BlitAnal sl sspléahnpe

carried j%cﬁﬁoﬂ@ﬁ%‘&rﬁﬁg U8 PP £f DN %vg%,hgaica]egsi %9@ dHiRRIG £rom

| ynphocyte. The ampunt of synthesized DNA can be anal yze y measuring .
i ncor porsdtdbreast hhyad e eSefabel ed with radi oi sotope such as tritium into

the nucleus ofy the=cehbleImENA=eNGadENYy AL LLN £PATdd GIUAL | - JU8f18) %ypfy%grm“

AILIM of the Eresent i nvention can be obtai ned according to a conmon

use-3 nefifo bPetiaprig grevariie e Firsead VR FG SABNAT e ARNA EhedEingonLes .

procedurs Jioh si S0t AL & ne 0N 0N INA Bind, SR k £haey EDEMar QGRAUNE Ok 1
preparing the DNA bng%% using a cDNA sequence&g¥ nmRNA sequénce §§ 1%n%$e
t enpl at &=56t- procedure for chemcally synthesizing the DNA. DNA encodi ng

b ned || TS Sl gt o e can e

obtained in the sane _nanner as escié . ,
(parti cHSASF IRt By I59¢ h 11K L1RAS] HEDF esRTPTY AVRNEF RS AR e

preprr ediee CyilicRgate g9athagk DNAe,204eabpins AgaiMNAaeacgehng Miidhine

propat od 25 G T BRI OB LS, L3S L e O enaYER . and g et e

appr opr itatsen WA HEodpIerease=ne , ogtthe |i ke. The DNA encoding AILIMIigand can

al so be prepagd L] 5%%&18%”@ DBOPESs 2RAD EXERP! ALYIRI NOG Wi L DS, ghowny
bel ow to cl oneé the B encod?ng
by continuously and circulerly linking at least the above-mentionad
15 promoter, initiation codon, DNA encoding the protein of the present
invention, termination codon, and terminator region, toanappropriate
replicon. Ifdesired, appropriateDNA fragments (for example, linkers,
restriction sites generated with cother 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 asg -
long as they are compatible with an expreséion‘vectorznentioned.abov

25 and can be transformed. Examples thereof afe various cells such as
natural cells or artificially established recombinant cells usually
used in technical £ield of the present invention (for example, bacteria
(Escherichia and Bacillus), yeast (Saccharomyces, Pichia, etc.),
animal cells, or insect cells.

30 E. coli or animal cells are preferably used. Specific examples
are E. coli (DHS0, DH10B, TRB1, HB101l, XL-2Blue, etc.), mouse-derivad
cells (cop, L, €127, Sp2/0, NS-1, NIH 3T3, etc.), rat—-derived cells,
hamster-derived cells (BHK, CHO, etc.), monkey-derived cells {COS1,
€083, C0s7, Cvl, Veleo, etc.}, and human-derived cells (Hela, diploid

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

An expression vector can Dbe introduced (transformed



AlLIM (particularly preferably the human AILIM the protein is hereinafter
referred to as the protein of interest) fromthe nRNA. A DNA encoding Al LIM
| igand can al so be cloned in the sane manner. First, nmessenger RNA encodi ng
the protein of interest is prepared 30 fromtissues or cells expressing and
producing the protein of interest. mRNA can be prepared isolating total RNA
by a known net hod such as quani di ne-t hi gyanate nmethod (Chirgwin, J.M et
al. , Biochem stry, Vol.18, p5294, 1979? hot phenol nethod, or AGPC
met hod and subjecting it to affinity chr orrat ogr aphy usi ng ol i go-dT
cel | ul oselorampiucdd ) )35. 8ephav®seceThen, bw\/i]trlfmtrhen@ﬂwdobt ained as a

known nEthod _using

tenpl ate, cDNA d__5 for

reverse transcr’qr%tngéégo%nugﬁ b caflﬁbee Feth 85”1 Cf(%’li}a a‘“é‘fi%i ARG EL Gt The
Bi ol . VolmeXhqul bE1CELEB2ET; ali bi(HroWol Na8l, pc280 $4D83)3aprvéheaethod 10f
Hof f man e ( V ) andco rted int

doubl e- st¢ 969 ci S@Rﬁmﬁiﬁ\éﬁil h?’é‘rgﬁg% S ﬁ'eéﬁ ég Q}/ a S TBrm%g(lé.?gél}i'
with pl asm cbom@tt@mé; mphégd Véct¥pd, Bbdelcosviod. &'réctzmrzoﬁavlmgl)t hivheGDNAeOr
bytrans ect I fter Vi tr k i epl smd vectors. used
in this mvé’%&é% 5%% r%tq e( Cg)l Ei% ong é%gtsﬂ%ytlalpe T &P datt &6 aﬁ‘ﬂ‘%hoa
mai nt ai nexf Harhestst aAnyUﬁmage Nﬁetdt-oﬁsad OSthatUSFanVbeé . r7épl PchIZ (i1A7BOSt S

can al SO&ellisc%quw@maas (@ wsyaldy ysed (glionishg mtep{ SR Mgy LAL10,

?.gtll, and so on en the 'vector is appliedto’i screening as
ment i onedidisel 6, Selfehaveayee shariney L& igcomither meitdodc rf @a;ﬂb@gs (¥ igenegy,

encodp ng sihe 20 p;p@ml de7 o) E«B%np{:ﬁéq{ﬁsﬂé“é%gt éz@ﬂméi‘ & 1Most ahg ﬂ{@&%&ﬂ@hy
used. 15 cDNA can be inserted into a plasmd exanpl e, the of

Mani at i s ot Sarrerfsieddl aftMd ofitdd,: Q\lﬁébor‘ﬁtloﬁy R/Hnaals's‘s-ééénﬂl-" Se’dl )t Wbﬁn

Col d Sprigyg Haydier skabamate@ry,cdills 53, 1989). cDNA can be inserted into a
phage vect or

practi cal appr%ﬁ@Lgéﬁgnfi‘glﬁt 12 ol hog t%%ﬁgyng@%f%%ﬂi%%lﬁgglﬁ?%ﬁﬂg
per f or rredhumarusrnma ofothernoeddryt dvaichalloa (sdbnbbg ANINf eaneeappbaucad
pr Odygt f@orr?u J.va ﬁ%”%%mf&%anﬁ {in the following this term includes
transductants) comprising an expression vector prepared as mentioned
above in nutrient media. AILIM ligand can be produced in the same

Wway.
The nutrient media preferably comprise carbon source, inerganic

20 nitrogen scurce, or crganic nitrogen source necessary for the growth
of host cells (transformants). Examples of the carbon scurce are
glucocse, dextran, soluble starch, and sucrose, and examples of the _
inorganic or orxganic nitrogen source are ammonium salts, nitrates,
amino acids, corn steep liquor, peptons, casein, meet extract, soy

25 Dbean 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 1is 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 ccnditicns usad depending on

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

When the hosts ara bacteria, actinomycetes, yeasts, f1lamentous



reconmbi nant plasm d or phage vector thus obtained is introduced into _
appropriate host cells such as a prokaryote (for exanple, E <coli: - XLIBlue
MRF' , DHSa, HB101, MC1061/P3, etc.). 25 Exanples of a method for introducing
a plasmd into a host are calciumchloride nethod, calciumchloride/

rubi di um chl oride nethod described in Mlecular Coning, A Laboratory
Manual (second edition, Cold Spring Hardyor Laboratory, p.1.74 (1989)), and
el ectroporation nethod. Phagevectors can be introduced into host cells by,
for exanple, 30 a nmethod in which the phage DNAs are introduced into grown
host s afftiédl i Algntich Meseicagiamprising thhe aszékragmgS@szrm@emeampyeéeammed

With aGMEBRGialdysavai Iﬁpéemé@lxlmehpﬁﬁké Bgakbtar %r%f@&%@&

product from Stratagene or Amershan. enco e pol peptlde of
the present iffhent tbe Bast 35 Be ¢@é¥at%xﬁmﬂlﬁﬁtdﬁapcﬁﬁﬂﬁnahdﬁamydse prepks ed

accor di '?r&dtl% the Aeyhad (M@n@roe%@boyﬁp by ponbinidng gmqlﬁp@}% SEEESPI NG

met hods. 54 'For exanple, a clone co ri'sing the desir'ed ¢
scre%ne&aﬁprét@ﬁawn eoft 8hy H&%?@leatTbn“%%%%odeGerunsWéiﬁgeﬁhaseIM&ﬂna

Nat | . éﬁqd;lv%ccllonU%n Yol 025 P96 L {OTB) )2 011 Plafue hMbEbQ' é@&ﬁ@“%”@é hod

(Nblecular Cl oni ng, A Laboratory Manual, second edition, Cold Spring
Har bor Léb@P@F@erﬁ¥2?%{%t%ﬁ§89ﬁ? §§1Rg189p- FabBESE SR cal |y  synt hesi zed

ol i gonucl eot i gasnasnenehesiswehehlane, corespRANdMEatide A}p@%f@'ﬂn@@ eqifiy
equence of theD&§L¥$ %ﬁ;Of Eﬁf gsent i nvent]j on. ternatively, a
clone h&Vi ng &° a‘%ﬁ B r’% Ss BREF S E‘,‘lF}ég?ﬁﬁat\’nPf‘h‘F%dt%%lrrlngr
poIwpephﬁdae@bshﬁ&ypresent i nventi on can be screened by J anmplifying the

[ by P h h PCR DNA q
L ODNA expr esURBR VERRRE Hir B PES R bAR 1L BRAGE Yt EorrordBhE B e

desiredmehaae(BosthanSCPeenethylttha@t|$pﬂ1 arstai, budy. ﬁéachQEOES|H&Baan
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to screeneidy ath20 mecl T6t fde a@@qlttelk'@ b#fltfﬂmelrlsmﬂhasrebuanra@di ﬁan:b:e.r*g ,

detef m ?dnecessary

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
(1252)), DMEM media (Virology, Vol.8, p.396 (1959)), RPMI1640 media
(J. Am. Med. Assoc., Vol.199, p.519 {(1967)), 199 media {Proc. Socc.

20 Exp. Biol. Med., Vol.73, p.1 (1950}), HamFl2 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 mediacontaining fetal bovine serum (Proc. Natl. Acad. Sci . USA, Vol.82,
p.8404 (1985) ). ThepHthereof ispreferablyabout3to 8. 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 (scluble AILIM) of AILIM of the

360  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 secreticn of the protein
in the culture supernatant. Namely, a . culture filtrate
{supsrnatant) 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 andisclated



by Maxam G | bert nethod (Maxamet al. Proc. Natl. Acad. Sci. USA, Vol. 74,

p. 560 (1977)) or the di deoxynucl eotide synthetic chain 20 term nation nethod
usi ng phage ML3 (Sanger et al. Proc. Natl. Acad. Sci. USA, Vol. 74,

pp. 5463-5467 (1977)). The whole or a portion of the gene encoding the

pol ypeptide of the present invention can be - obtained by excising the clone
obtai ned as nentioned above with - restrigtion enzynes and so on. 25 The DNA
encodi ng the polypeptide of the present rnvention can be isolated fromthe
genomi c DNA derived fromthe cells expressing the polypeptide of the
present EagenERerastEeat] btk Bhdvethy useal msithor sgmmenhydsseduchocdklrs

are sol uhj 'p%%‘if@r" efer ahl o e Sp%ﬁuﬁpt@fn@f&u&%tlé %égge he DNAs are

deprotei ni zéd by repeating phenol extraction. digested preferably
with ribonucl eB5ampTre DRARDBSSLeed o8y éﬂdﬁa%ltli%lqugﬁ:mrgmgtt@@dvmt¢1 a method

appr opri ﬁﬁ:%lrl‘%%hl’g'ﬁéﬁff@é&f@%at@“dj&&'@a%flﬁﬁﬁ f@ﬂ}oﬁu&t&ﬁaﬁbgﬁg aar@ﬁthod

anplified with ap riate phage 0r cosmd to geherate a
cl ones haw#r@—tlﬁa a@ Ppéél§¥qu%‘ﬁ@é af sa3%1a6t ee e%ndfaﬂlvmmreupytasmg

radi oact ppgekydl, ag%@@hmtpippgm% and gt keewhale of r@omﬁjbé)f' w2 htae gﬁﬁﬁe

encodi ng the polypeptlde of 55 e present_invention is o talne fromt
cl ones bfSefdrdiVEr swi tht thast k F @ Hr er@Shel hhrdblon, #R@pardt Mondede DXA

encodi ngshnea@éogaawa@&ﬁdlramrd%stg@y ROR aaidbpHReeGald, ed %ttrma %tﬂglkﬂﬁegﬂ
mMRNA or ¢ encodi n rotein of 5 jnterest as the npl.at e accordi

ng
to a usuiF3rEfRod S % i el Rer ﬁ%ﬁ%m%ﬁ%9??PE%t?Bﬂ hY?EﬂH%%%B?EFt%nd
new techeakegaesyrK¥oR!, Tﬁuetﬁldld:’ﬁ’ﬂli\lhi%@ thed diffefhRcONA Bgdﬁdpmgbidaety ;
protein of interest ¢an a Dg 5 eni%%ll a sgn%hesi e bg Qe usual met hod,
based on®tfié flcr&Stide ?e%ﬁenceg c FRG éqﬁﬁétgpﬁ B PR BPRE . TARLI M
of the i avewrtthoa @mulmzln@ftyEpdeﬁéeabhyethe Husmeed. eAltrlig pdmnuarxudhoms

thereof (preferably, hed &_ acel lular region) can be prepared as a
reconbi nant protein accor g to a usual nethod with
When the protaln of interestexists in the periplasmor cytoplasm

15 of cultured transformants, first, the fungus bodies or cells are
harvested by the usual methed such as filtration cor centrifugation
and suspended in appropriate buffer. After the cell wall and/or cell
membrane cf 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 solubilired with a detergent such as Triton-¥100 -
to obtain the crude extract. Finally, the polypeptide or the
polypeptide fragment is isolated and purified from the crude extract

25 by the usual method as illustrated above.

In the present invention, the term "inscluble carrier” means
a carrier which is used to immobilize polypeptides on them by physical
adsorption or chemical linking. For example, the carrisr can be (1)
plate,testtube;tube,cn:thelikehavinginternalspace,bead,ball,

30 filter, membrane, or the like made of watsr-insoluble materials
including plastics such as polystyrene resin, polycarbonatas résin,
silicon resin or nylon resin, or glass, and (2} insoluble carrier
used in affinity chromatography such as cellulcse carrier, agarose

" garrier, polyvacrylamidecarrier, dextrancarrier, polystyrene carrier,

35 polyvnylalcohol carrier, poly amine acid carrier, porous silica

carrier, etc.



commonl y used genetic reconbination techni ques, using DNA obtained 15 by
cutting DNA encoding AILIM (cDNA or intron-containing genom c DNA) based on
the nethod illustrated above with appropriate restriction enzynes to give a
DNA fragment encoding the AILIM and then as required, ligating the
resultant DNA fragnent with a |inker DNA or tag, by using an appropriate
DNA pol ynerase or the like. 20 The Al LI Igl | igand (particularly preferably the
human AILIM Iigand) or a portion thereoT2 (preferably, the extracellul ar
region) can be prepared in the same manner A specific exanple is

il lustrated bdliew" liaeeling s DNtcyprepabde asf dastinided talsaed lessigsedtied

into a vq{:;gamfagglggﬁ,grgk{ﬁqeggrgse%awe@egt 2 ac1LAcdetall s ha vl eld an

expressi on vec _ XPressi on vec | S use ran orma
cel |l as Hlesorddymht bmaciwm@lobt aimiaesrensf onthnaemtialThebiobhbhsf omvamtin sor

cul L ur od. A A Ned o PO S 1 OLelN-6l Iar oY kg blecoulire

super nat'ant . r'otein of interest “i'nt ture sup grnatant ca
be pbri fﬁcedsezﬁhiztﬁ}l s o bt s, chk okl ogrpipbyphardasechB-Thgetatsoaddase,

parti cular, d4Judatdan. on t?@uEMQQ gL ﬁé?%ﬁﬁ%‘e"” d&?}@fo&%ﬁaé@eprogﬂ%hﬁﬂo‘c

the reco |nant AI'LI'M (or extrace region) -, ar as the vec
i s repl i%sdtvsk oged A m didetor %WnWonoﬁﬁﬂéPylﬂhHGW of cy¥brlass,

host s S%@;Sl&fo%@raﬁags@el hseand/ Orlu\'ﬁf%li@é’méée%i&ﬁol%he§%@£§§é' on
vectors include plasmd vectors and phage vectors (Coning Vectors:

Labor at G§F- Nanﬁlaworﬁ%mtefﬂat%lawéw NeFk, 239d5)I0TFRERUpr éégtléhomé%@@teean

easi by Q%y@cﬁf@.@.&%b&téhgatﬂa&@ éi‘ﬁth@é‘ﬁa@@@lé‘@uﬁbbbwn(t@r ddrsaxtr Bset &l ar
regi on) W|t a vec_IS ;)a . reconbl nati on available in the art gl asm d DNA

and bacts TG e’ UL CHRR AT, Bhect f FRIERARPFRREDI SHFR ©
vectors 3f{orl‘*c:r ehénbﬂn“*étl ostdised kare ik, Q.thd-ld'erla\tﬁﬂ mh&&ﬁbé&eﬁﬁQﬁlaﬁérpBR?azz

, PBR325, Ugmo %3 and Q%% geast I|lved g %m d npSH19 and
pSH15, and Ba ingp N Bli s er| v&4 pl &sni djé ity ?15 ET
pCl94. Bearmpltedlef sphagéseasr vndyactetli aphage smmrthasoxhphatwd when used
15 alone, enzyme, luminescent material, biotin or avidin provide no
detectablesignal, butwhenallowed toreactwithone ormoresubstances,
it can provide detectable signal. For example, when the label is
an enzyme, at lesast a substrate is necessary for the detection.
Various types of substrates can be used depending on the type of method
20 formeasuring enzyme activity (colerimetry, £lucroscopy, methodusing
bioluminescence or chemical luminescence, etc.). For example, when
the label is perozxidase, 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 requiread
25 a varisty 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, praferred 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 wvarious methods as described

35 in “Immunoassay (3**Editicn., eds., Eiji Ishikawa et al, Igakushoin,

1987) " can be applied.



3 and an ani mal orinsectvirus(pVL1393, | nvitrogen)such asaretrovirus,

vacci nia virus, and nucl ear polyhedrosis virus. Plasm d vectors are useful,
when a DNA encoding AlILIMof t. invention(particularly preferably the human
AILIM or its soluble extracellular region is intended to be expressed in a
host cell and 15 thereby expressing the AILIMon the surface of the host
cell, or alternatively the soluble extré&xellular region of the AILIM
(particularly preferabl e the hurran AILIM is intended to be produced. There

is no particular a i h pas ectors, 1as f ctors
can express thg 5(;e%nf:oodl n/&I Eﬁﬁs( part rE|E’cru 1fyui%)dp?‘reng’r’lgﬁl ﬁ’ﬁg HE‘
Al LIM ooniat-ansmbublyemexhoaceliqnm-pragaa)rtmebnmwmdigcmetﬂm&nsoﬁmd—phabel n

h I ]S,
For " exange ateh oY Ben il [ 3R gL K ke B iR €t B! oepa‘)%'e%s%%akﬁgi ¢
Aci d Resear EhﬁmValed E&b;il%@ﬁr Jlﬁ@@@l@@tec P)a‘qWE‘lBEDIQlHam‘dbmk JBrB)genet i Hel
engi neer hngg 47E><DSEHI;@E$@,C 235 M0 allg LRl oG Mg igeiad & Gsday fhSet

bacteri a, partlcul re used EXpressi on vecto
i s gener &bl yexonpkiSieed ofby aEMIEaststhed pr@mﬁma operldtigr ire€gi drmuanassay

initi at'egcﬁﬁﬁgﬂe)t%%}ﬁa%sﬁﬁéﬂ%q sge,ay Oéntgﬁ nr\r;ﬁug% o'ﬂn{gﬁigeﬂd

term nat1’on ¢o ter tor region replic east, ani ma
cell's, ofnEmdect Jé@q@éa?%amsedE%IHbst s en%ﬁ’ﬂ%xpﬂé@?ﬁhﬂrﬁ%ctyﬁmﬁl%oassay,

preferabl ¥~GRARARE %ﬁgmefmat aé@i’f?t e 18 P AT ce AN il 2Rl ?naﬁ@dafmxmgl DNA

encodi ng_the AlLI articularly preferably human AILIM t he present
i nverfti ofﬁlBFaH?sl@%Ppaééﬁlaﬁl -ar 35 region, and a termi natl on codon. It may

al so conprise me:hl.'a\ar@@@adllrrgrenacls:irgnabypﬁﬂatsh@@ pﬁnﬂa@ﬂpsés s:&quw@aaésay and
3' -untransl at ed r ion. 1i t he g ne encodi thhe Al LI M of l_&‘g resent
veh T

i nvent i ofzY T—'u%? Ct?%ri%lf?%‘?'ﬁély dxﬂ yaFEmASR o 6 &S EMEEPSBI e T
regi on, andh cepkidenratiba e}apzrae:ssud)ntlvect:onvmyealc&o ccont 2 sedude ragdlsed,

a gene ngn ghE & véﬁﬁéég'o n&n% cdﬂyyly cE§H§L£X %%E%atlllty, the
15 principle of sandwich method, one-pot method, or solid-phase
one—antibody method, morepreferably sandwichmethod or one-potmethod

is preferablyutilized,. Particularly preferrxed is 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 7 -

Figure 1 shows respective reactivities of antifhuman IgG

25 antibody, anti-human Igk antibody and anti-human IgFc antibody to
thehumananti—humanAILIMnmnoclonalaﬁtibody,analyzedbycellELISA
using a2 flow cytometer.

Panels {a) to (1) show respective results of the assays indicatad
belaow.

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

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

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



5 A pronoter-operator region to express the AILIM (particularly preferably
human AILIM of the present invention or its extracellular region in
bacteria conprises a pronoter, an operator, and a Shi ne-Dal garno (SD)
sequence (for exanple, AAGS . For exanple, when the host is Escherichia,
it preferably conprises Trp pronoter, lac .0 pronoter, recA pronoter, XPL
pronmoter, |pp pronoter, tac pronoter, or the |ike. Exarrpl es of a prom)ter
to express the AILIM (particularly preﬁér ably human AILIM of the present
invention or its extracellular region in yeast are PHO5 pronoter, P&
pronot eplaGak . prormt er ADH 15 pronoter, and so on. \Wen the host is

Baci | | us, exanpl e reof rQnot er, . SPD2 pro er, .penP. pronoter
and so on. WERFHe ﬁ stW%ﬂtéiﬁﬁ’rsﬁf& énc@gllcgu}%oﬁgnégoﬁéﬁﬁrﬁﬁl apttehpman ‘
exanpl esgtheneefi rady S¥AQ- deidoreth Hf qm&ﬂfody &Hs)vé.c[d’@d pi@ﬁﬂlﬁ@fab@@@ée §P0Ck
pronoter, .and s n és a gattgr of cou[r5 n&tll is 20 not limte

to the HE&W@réfx&H%F'E’Q. Y| hR5HdFEF R CEBP §§e a‘ﬁi: tYEeeﬁl?%c’t’*H-/eC?HS
expriesshef. bAepr @fl%rtaai e initiation codon is, for exanpl e, a met hi oni ne
codon (ATG. The us mnation co rexar | e, TAG TGA

25 TAA, and sBaBﬁ |IIr “ﬁ’gcte%é a3 a3 erhi W thb‘ TR T el LM

nat ur al mchos;y.mmlaetlamﬂze:rddynarmals*}aBé waed w@=d a$ earrpmatnaﬁ:yr egitthod and
replico ans ,a c t he whal e d equence in host
cells, %n lﬁcllﬁcri’es a na ura & %Smgjg a%lj?l@%? ¥i &r3 1Yy a§ gl 3 € Pt d
(DNA fragrmbt:dprr epared froma natur al plasm d) , a synt hetl c plasm d and so

Brampl es gka@ipreher ablg, il A g5, 2y ©4PRRIZE Sppbts ALITLELA azoou

derl vatl ves ( ragment obtal ned eatin _ appropria
restri cmpancénz;%ﬁce@ntfmmﬂ Vel ohe l%@asrtasz usg@ a%fm@ Dripegst a@h?l@msyorml DNA

37220, BStiReg ATC 57 AR RERE R BRGNS Al AP pUB"L Mnen ATCC
antibody. '

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

15 nmonoclonal antibody JMab-136 was used as a primary antibody and
bictin-labeled anti-human IgFc antibody was used as a secondary
antibody.

Panel (g): result of assay in which human anti-human AILIM
monoclonal 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 Igk antibody was used as a secondar;

25 antibody.

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

30 Panel (3j): 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 sscondary
antibody.

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

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

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



An enhancer sequence, polyadenylation site, and splicing junction that are
usual ly used in the art, such as those derived from SV40 can be al so used.
A sel ectabl e marker usually used can be used according to the 5 usual

met hod. Exanpl es thereof are resistance genes for antibiotics, such as
tetracycline, anpicillin, or kananycin, and thym di ne ki nase gene. Exanples
of a gene for gene anplification are di hgdrofolate reductase (DHFR) gene,
thym di ne kinase gene, neonycin resistance J gene, glutamate synthase gene,
adenosi ne _deam nase gene, ornithine decarboxyl ase gene,

hygronycﬁﬁt% Jphot r ansf erase gene, aspartate transcarbanyl ase gene, etc.

The expresF|oaneeﬂonMﬁ tﬂ&swmfseﬂtab@?gnihonﬁﬁahbh&m@meQ@hﬂdhgﬁﬁn ATLIM
cont i nuous irc t | east the above-nentione 15

pr onot er ® FPI’/? &6 or‘i-"rgcdg’o Y Dlﬂg\fe ggg 43St S35 Gt%i A BFIPREYpABSERPSY and
|nvent|o®;omEmﬁuaaeued(BnhmrhummhtEQEbnahmnbbdglmmstﬁm@@ appeopkicahBary
repllgon |red appropriate DNA f ragnents (f or exanple, linkers,
restrlctlgﬁ S|té§ generated with other restriction enzyne) , can be wused by
t he usual nethmdesuuhvaswdtgeepennsmmbhla ftestddictpane Enzyneespihder thi gaki on

Loing ToENAY 9855 S ARSHREERML SN Lie Ras Rt Iuey On, CA0De Y SRaLed

by i nt r 340 he ‘expression vect or abov
Host cel ks aéedcpmtmbé pm&mhﬂdynventlon are not Ilnlted as Iong as they are

compati bl e mnt@lﬁgrgxﬁr 3%9” VELt Of - 0BNL{ O 2oy {%” PPSIgG

transfornmed. EX es thereof are various cells suc
artlfQC|abmycé9ﬂaﬁlFéﬁehoﬁﬁcéﬁﬁﬁﬁéﬁ?dc@ateraethawsaﬂ%@dnrmaﬂﬂﬂhﬁp@aELIEéld

of the present anRYERLAM @B@'éﬁ@gggﬁy bacteria (Escherichia and Bacillus),
yeast (Saccharomyces, Pichia, etc. animal cells, or insect cells. 30 E.

coli or an|nalTE@IV%rﬁﬁéaﬁréﬁéﬁaﬂpﬁlﬁ§§ﬁ EHOTRPE CBLEMHESSATY - Eangolhe
(DH5a, DHEBzohBil HBID1ndXka23lsUehe eto@c)emrfettaend@f hpeds t&eddsd ©SOPrih1 .

C127, Sp2/0, NS- 1 NI T3, , derlved ells, hanster-derived
cell's (BHK, %ﬁ(g}rﬂ%ﬂq’ &g|1|t§.e(s 1varlous mouse anti-human

15 AILIMmonoclonal antibodies tohumanAILIM-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.

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-overexprassing recombinant CHO
cell.

Figure 4 shows binding activities of various human anti-human

25 AILIM monoclonal antibodies or human anti-KLH moncclonal antibodies
as a negative control to human AILIM-overexpressing recembinant CHO
cells or wild-type CHO cells.

The vertical axis indicates flucrescance intensity as an indax
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 CHC cell, and “human” indicates the result
of a binding assay to the human AILIM~oversxpressing recombinant CHO
cell.

35 Figure 5 shows binding activities of various human anti-human

AILIMmonoclonal antibodijes tohuman AILIM-ovarexpressingracombinant



C0s3, COs7, Cvl, Velo, etc.), and human-derived cells (Hela, diploid 35

fi brobl ast-derived cells, nyel oma, Namalwa, etc.). An expression vector can
be introduced (transfornmed 59 (transduced)) into host cells by known

met hod. Transformation can be perforned, - for exanple, according to the

met hod of Cohen et al. (Proc. Natl. Acad. Sci. USA, Vol.69, p.2110 (1972))
, protoplast nethod (Mdl. Gen. Gbnet., V g 168, p.111 (1979)), 5 or
conpetent nethod (J. Mdl. Biol., Vol. .209 (1971)) when the hosts are
bacteria (E. coli, Bacillus subtilis, etc ), the nethod of Hi nnen et al.
(Proc. 0. caddd oSciildsAYRAICHS, Cplino7 (1978)) , or lithi um net hod (J.

Bacterial ., Voh'hlafertpiéeﬁf’ a@:&%%hhl\ﬁ'{&%@stf@uoﬂ@ﬁ:ehée &S n index

cerevi siae, the nmethod of Graham (Virol ogy, 10 V p. 456 973 en
the host §fapEr&iRFmICte¥ItY, Tanehs ﬁ@%@ﬁ@@ntoﬁeéém%déth@ahor(-%ntab@mls

Biol. , Yaki3atRR. %%§6t%%@édééH%QanVﬁ¥”khéh&n@@ﬁéé apggkpsect cells. The
extracel lular region of the A INI(Rfrtlcular y pre?erably human Al LI M of

the present inVBAtFm (“éfé’ﬁqj"bllé1 BPEI MoeEn Bl vt dde 55l teafta weridigg

transfor gaRLY thnthbeyiobhleybrg clibi $aligr Myipc ges - ansductant %-)neC%%r '1%' ng
an expression vector prepared as nentloned above in nutrient ned a.

ligand c8h »EFUFFRESPA %é:hsedﬁéma\ﬂaé\,lL#%Oﬁﬁf?ﬁ@ﬁﬁﬁﬁé&fsar%%w*y cao”
COprI’I secgaubon source, i nor ganl C 20 nltrogen source, or or ganl C nltrogen

source necessary for of host cells ransfor nt s Exanpl es of

t he carbon souf"z%mé?eé 3’1 gemd&éﬁ Pﬁﬁ”%frl"ﬁﬁlé s‘f%’r"b‘ﬂugi'ﬁﬂ“%‘hér“ WB

exanmlesAmtzmhanddmmuynnmmrbo@i@ambmumaﬁA@BnMsouécexptesamngneummﬁahh&t

nitrates anlng aci ds orn st q1or pept one, casein, neet extract,
Ct

soy 25 bsHR E5KES 8hd¥potard ekt desired, they may conprise other .
nutrients (for Thxamjdte,caaln abmer gadicasad tf](xicﬂrremamq:)é e,ntcaliymescail andde,

sodi um d, Bygy 00 :H&fQB%B@%Eg £3Nd,J1Ranesh YL el {?{éiﬂ?) and/ lth%”i&é‘ﬁ%aar{‘%allbh%' cs

(for exanple, acyclin nheonycin, anpici Kanamyci n
lndlcates the concentration of the antibody added.

15 The term “CHO” in the figure indicates the result of a binding
assay to the wild-type CHC cell, and “human” indicates the result
of a binding assay to the human AILIM-overexpressing recomizinant CHO
call.

Figure 7 shows binding activities of rat anti-human AILIM

20 monoclonal antibodies to mouse AILIM-overexpressing recombinant'CHO
calls 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 antibedy 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

306 AILIM monoclonal antibodies or human anti-KLH monoclonal antibodies
as a negative control To mouse AILIM-overexprassing recombinant CHO
cells or wild-type CHO cells.

The vertical axis indicates fluorescence intensity as an index
of binding activity to the recompinant cells, and the horizontal axis

35 indicates the concentration of the antibody addead.

The term "CHO” in the figure indicates the result of a binding



30 Cultivation is perfornmed by a method known in the art. Cultivation

condi tions such as tenperature, pH of the nedia, and cultivation tine are
sel ected appropriately so that the protein of the present invention is

over produced. Specific media and cultivation conditions used dependi ng on

35 host cells are illustrated below, but are not limted thereto. Wen the
host sare bacteri a, acti nonycetes, yeasts,gfilanentous 60 fungi, liquid nedia
conprising the nutrient source nmentioned above are appropriate The nedi a

with pHS to 8 ar ref gr n the host is, npl es of
pr ef er abl®3 S7edi cﬁr%(%f)£> Cﬁ%jnce\%%a F&Qué?te Iln‘%&?t % Gl
Col d SprigfgaHaidding 5sbalgrotatm@r,mqmsfbsuumaﬁrérekﬁraedmg ﬂé@amﬂismilgt tdaese
medi a, cultlvatlon can be performed usually at 14 to 43 C for about 3 to 24
hours wi t4F :}eratl on and stirring, if necessary. Wen the host is Bacillus,

cul tivation cam"llgerpeﬁfmm thsuh:lrtg/ acativifike 40 G fisualiouianl@nticoh9®an
hour s; Wi ation an - ne Wien_the.host is. yeast
exarrp? estAg ar%’[“a"m Oen% %ﬁo%’agg r‘sntrﬁmouse%ggfg %ﬁ%g?f%ﬁesﬁfﬁg TeREFPINARLd .
Sci . USACEDDIcells prAS05d-1980 , CHC]'hceepHsof the nedia is pr ef er ably 5 to 8.
G tivation cagyhe, perl oLimd; ysahlu-at 20,40 30G Lor ahow, dAl0 i fours

with aeration an% ST T necessary.
cell, exaarfplbesdmhgrmlmarlanetNEmmcambG@nm aéhis alkout theto200fretal akagi ne

ser um(S&ﬂg%%%é:fgmt%g%m&’“%%aé%%é tww%(\éﬁgéogy, Vol . 8, p.396

(1959)) Med, Assoc 19 1967%ﬁ 199
medi'd (Prot. S@&e “QQﬁEx“p:HCBl éin thedfiowes Bliqatey ;geowsuﬂ-ranﬂ@ dfang

etc. The pHaof +of heMedia-i ol ehey 2y aheut “Roh9.8 -lQab.fda\&etsl @R=CaBshe:
performed _ usual |y at about 30 to 40C for_about 15 to 72 hours W th aeratlon

- and st r%rrgmcrlfn%éééegaw EhmBRUSReA RbSY — P e BRKR FR BT NG 19 Combi Newdnpile
nmedi a i sc@lace’ 25 nedia containing fetal bovineserum (Proc. Natl. Acad.

Sci. USA, Vol. 8
2 gure 10 shows binding activities of various human anti-human

15 AILIMmonoclonal antibodies tomouse 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.
indicatas the concentration of the antibody added.

20 The term “CHGC” 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~oversxpressing recombinant CHO
cell. ) -

Figure 11 shows binding activities of various mouse anti-rat

25 AILIM monoclonal antibodies te rat AILIM-overexXpressing recombinant
CHC cells or wild-type CHO cells.

The vertical axis indicates fluorescence intensity as an index
of binding activity to the recombinant cells, and the horizeontal 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 monoclienal antibodies or human anti-KLH monoclonal antibodies

35 as a negative control to rat AILIM-overexpressing recombinant CHO

cells or wild-type CHO cells.



p. 8404 (1985)). The pH thereof ispreferably about 5t08. Cultivation can be
performed usually at about 20 to 40C for 15 to 100 hours with aeration and
stirring, if necessary. The extracellular region (soluble AILIM of AlLIM of
the 30 invention (particularly preferably the human AILIM can be produced
by culturing the above-nentioned transforned cells (particularly, animnal
cell or E. coli) and allowi ng the secretggon of the protein in the culture
supernatant. Nanely, a culture filtrate (supernatant) is obtained by the
met hod such as filtration or 35 centrifugation of the obtained culture, and
the pol ypepti dé'SoVeXFdrigeptidel 1 beENT M ofeE GaTei A tempd il ¥h ansindex
purifi edo@@;qnuiabaéﬁgi@ﬂftzyfﬁ@mh%hgee%yﬁfnildé].rlaé € abyy the Hsualsralihed; s
0

comonl y. used i n-order purify and isolate a natural or synthetic

prot ei n. IR Hie tpRUFeBlLERTeRTaRd (Fhei Rindatiosly md¥Rd:- are a net hod

utilizing speqidd e=ahf rokby, i 8uehe a5 Rfdd BhbY cGRLAMRLAGFERRY Y £ TBL 1Og: g
utilizing solubility, such as salting_out and solvent precipitation metlﬁ d,
a mefhodB3R3Y itR RSt ReLATF¥ereRER FAlhpl 20d Fahkilgiicaten the gpanisief

ul trafild pahheAg Lelayf kbt £18é o aandusedivakgedacyhg sukbaben pek yaer ¥l an de
gel electrophone5|s,}g thod utjlizing, charges, such as_ion exchange

ut g
chr omat ogr aphy - WS T G AV SR ESgP BPRE * A TErRGR A FHTEARRI t he
di f f er enceLimbydeophabi shtybodisshtasarexer.sp-phase hirgh spekf pssmnsend dgui d

chromat ography,. and a nethod -utjli zi the difference in isoelectric point,
such as %o%%ﬁelc?t ik "fbﬁ‘s{%@? b\hgncﬁﬁgspr otein of interest exists in the
peripl asm or Qpeoptasincalbaofscidivatkd Fanstesrenics, ihteatityhe Eungusex
bodi es or E’ells are _ harvested. by the usual net.hod such_as.fil.tra

t d ' ]
cont £ 11 U PRBH A SUCp R P e SHOTEDr o b TBurer SHAr A7 reRe =B R
and/ or celdicamwrdbrdne ofnt¢detcetlionand sbeonnaniéodiysradguiestl. by the net hod

such as lysi g, Eer?lO“{:%éﬁiﬂF’tﬂeV%ﬂéﬁﬁ@%’ iﬁﬁgcgfaggzw‘?{léhﬁ&é JENg ﬂﬁ{ﬁgrna”e
20 fraction conprising the pol ypepti de “of € preSent invention I's obt'&f ned
by the restdead toucheayiddntybeu§diO erldr, RREt PapkOninFheates the result of

15 abinding assay to the rat AILIM-coverexpressing recombinant CHO c=11,

Figure 14 shows binding activities of varicus human anti-human
AILIM menoclenal 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 term “CHO” in the figure indicates the result of a binding -
assay to ths wild-type CHO‘cell, and “rat? indicates the result of -~
a binding assay tc 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 [*H]thymidine as an index of the dagree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human
AILIM moroclonal antibody.

35 Figure 16 shows proliferation activity of T cells derived from

a normal healthy person “deonor A" in the assay for the activity of

+



menbrane fraction is solubilized with a detergent such as Triton-X100 to
obtain the crude extract. Finally, the pol ypeptide or the - pol ypeptide-
fragnent is isolated and purified fromthe crude extract 25 by the usual

met hod as illustrated above. In the present invention, the term"insoluble
carrier” means a carrier which is used to imobilize pol ypeptides on them
by physical adsorption or chem cal |inkiggg. For exanple, the carrier can be

(1) plate, test tube, tube, or the |like having internal space, bead, ball,
30 filter, nmenbrane, or the |ike made of water-insoluble materials

i ncl udi ndF5ARESICd$9s GER TAF YIS Bty isd e ale By nV 2 pbPyeab BBARL @1k ediuman &ILildbn
resin or iy on@Si Bnt@bodliasSusang & 2id 50l 4hl e Lardd %&th%@@iirmrﬁri ity
chromat ography such as cellul ose carrier, agarose carrier, polyacrylam de
carri er, wpaclanadapiidbodyorgeeviare’ Eat fvgrn 85 solyray AfeBhalreglened,
poly am ng@agddh,carrier, porous silica carrier, etc. 62 The "labeling
subst ance capabl'e of giving detectable signal” in accordance with the
preseht invent P8/ YH RS 2XA LSRR ChaApeent 9T geléyéantingarepirarion

| umi nesceyt [PRt@iyrdldid @ld Bn BWEdk HOEhel 3kl SPORR1 1MOFSL SREGITi kAl hvg
enzynmes such_ _as_ peroxi dase (_e.cgi, 5 horseradi sh per oxXi dase%l, al kal i ne
phosphat &€ PeSIEPRERACTHST dHEE: C2 T U TS 6RPFREE T 3 GC08 E- B2 Pb 8 plrd T Buman
dehydr ogeras® mneehena ldehydingepase, nmal at e dehydrogenase, penicillinase,
catal ase, apo-glucose, oxi dase, ur.ease, .luciferase, a | chol j ne esterase,
etc.; fluor escéﬁﬁuﬁﬁtﬁ i%f%w%l?fﬁq‘d'gfa% d‘roé’ségig'ﬁvil§8t?\fgf:%ﬁﬁgfe‘%erd'vﬁrﬂl 6B™ i n
protein, & awemeadrbhairehgl pelrebat "dgnageRt sindansyd s ehy afdxdeshe tetiamehyl
rhodam ne _i_s i_Qocya ._etG..; i;Ql.sotopes. su iaC. sl _13 cC.;
A e A R
f1 uor escemnordperilatntahogiive uddtgot alilce ogilgital cersrdwhiehh Lwed -alugre. COR
the ot he%o&%%gon%egnﬂfﬁgd]yl‘éoféﬂqgr EN2Y BBusky g%ﬁgﬁﬂénr@fﬁp{ f’ﬂ!:ﬁc;@i@ﬁéﬁ] or

avidin provi no det ectablf e signal, but whén a to reactwth one or
more substdridesly- it can provide detectable signal. For exanple, when the

| abelsis The vertical axis indicates the amount of cellular incorporation
of ﬁH}thymidine as an index of the degfee of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti~human
AILIM monoclonal antibody.
In this figure, “JHC1” indicated result of assay in which
20 anti-human CETP meonoclonal 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 costimulatery sigral by various human anti-human AILIM

25 monoclonal antiboedies using a microplate coated with anti-human CD3
monocleonal antibody together with human anti-human AILIM monoclenal
antibody.

Thevertical axis indicates the amount of cellular incorporation
ofiﬁH]thymidine as an index of the degree of cell proliferation, and

30 the horizontal axis indicates the concentration of human anti-human
AILIM meonoclonal 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 mconoclonal antiboedy.

335 Figure 19 shows proliferation activity ¢f T cells derived from

a normal healthy person “donor B” in the assay for the activity of



an enzynme, at |least a substrate is necessary for the detection. Various
types of substrates can be used depending on the type of nethod 20 for
measuring enzyme activity (colorinetry, f |uoroscopy, method using

bi ol um nescence or chem cal |um nescence, etc.) . For exanple, when the

| abel is peroxidase, hydrogen peroxide can be used as a substrate.
Al'ternatively, when the label is biotingpvidin or enzyme-nodifierd avidin
is conmmonly used but is not limted to them As required 25 a variety of

| um nescent substances can be utilized depending on the type of substrate
to be usERNFHICHIT 13RS BHBVER FehY | OrEtR] dbelVa e heumad rasd-hameheABiédent

i nvent i ofn ddomeyer .o i @i Sl kgl o ﬁié@oﬁ?ﬂé%‘;?éé‘%ﬁ %&t@%ﬂ%&dgg ar®Fn3

biotin wth consideration given to sensitivity detection or assay as
vel | as M Teienis@idd Sty FeeFbrRat ¥ohh Hmagtdgd freman édtiiMyhegealonal
subst ancg,«capabl e of binding to ALIMor ALIMIigand” in accordance wth
the invention i's constructed based on the principle of inmmunoassay.
SpecPfical |y, Hisevprrhepplaes ot a2 bos thetHwrs s fdesldid Ivsdingsrparation

"1 MMUN0ass Yy  Sn g Edi hbOfs an @d8ex. o Fidhe heBkaverelemal prhgakusheilny, — 1837)
" can be applied. 63 Exanples of principles preferably used include

sol i d- pHdse "6 2aRiado @y -Fet RBHC2FRHUFRE FIRRSE R W G I9dd P umen it i —human
sol i d- phasev Wt 4 Redya et bedy . sandw ch met hod, and one-pot nethod as
descri bed in_ExagLne .Publ i shed _Japanese Patent Qgg%%cation (JP-B) No. He
5 2-39747. Furthé&flsa éayfﬁethﬁatéﬁgPByih@d%ﬁ?Faé =St bAfy 2Paayt Forvhigh
exenpl i fHechrbynEM-Kineihbadclenzymen mibbddphiaed uisedunoassayeghethai epeirol ,

eIy SIS NSRRIl st e SpiTe, ) Tnaassay
enhanced i muFdgssay 28nshpwsxpmel i frd tinkage dimiinoasshycellls tiheipedsent .
vent! g P SRl EIRRSRY s TRY, D SELECLERLPLEpeLLY
conveni engersofu gt eEmndmry signal by various meuse anti-human AILIM
15 menoclonal 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 [H]lthymidine as an index of the degree of cell proliferation, and

20 the horizontal axis indicates the concentration of mouse anti-human
AILIM mecnocleonal antibody.

In this figure, “JHClL” indicates result of assay in which -
anti-human CETP moncclonal antibody was used as the negative centrol
‘instead of the mouse anti-human AILIM monoclonal antibody.

25 Figure 21 shows proliferatioﬁ activity of T cells derived from
a normal healthy person “deonor 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 amountof cellular incorporation
of [*H]thymidine as an index of the dagree of cell proliferation, and
the horizontal axis indicates thes concentration of human anti-human
AILIM moncclonal antibody.

35 In this figure, “anti-XLH” indicates result of assay in which

human anti-KLH monoclonal antibody was used as the negative control,



econom ¢ advantage, and particularly clinical versatility, the 15 principle
of sandw ch net hod, one-pot nethod, or solid-phase one-antibody nethod,:
nore preferably sandwi ch nmethod or one-pot method is preferably utilized,.
Particularly preferred is sandwich nethod wusing nulti-well mcrotiter plate
having many wells such as 96-well mcroplate, or one-pot nethod using beads
on which polypeptide is 20 i mobilized and al so using a counterpart |abel ed
wi th enzyme such as peroxidase or with biotin. Brief EEscription of the

Dr awi ngs F| ur ective reactl tl-

ant i body,™" %% &g't ARTT body é%ﬁm%%tl-%gﬁaﬂoPaﬁgcﬁﬁ &§£g§§ "t he hunan
anti - human AILthEmnm@tnumonBuaﬁﬁxhe fnblgywed by cel l ELISA using a flow
cytoneter. Pane Qa) OW I es i results o assay at ed
bel ow. 30 Panel Il?4 hrue'céau arg#}' a %fo‘;ﬁf% crﬁo%?%i?lﬁa{‘ a%leg iﬁﬁt“?Mﬁﬁfmg

| gG anti body a§726§ecmmmaq1&nﬁﬁ%hnhamwﬁiE&Mkmbmmbl@mahbsmnﬁho@y JMaBBLY .
anti bpdy into f, mlcro t ere P Ils, ha e t ed.
Panel g)(b) : resgﬁt7 of élgnsa} e\alnn Whi chrbl Itﬂ/ﬁ? 1-!1"1]? |a Bﬂ%%dyﬁ?%%?
anti body as a Fegomeai§ shnwimmiplw&SIadde@.antnhetgbs@ﬁteeblspmaﬂﬂuad from

antlbodyﬁp% % hg&gég&lggefggengog%kd Lyp ad b enﬁ%ﬁ Fch

pl at ed anel. assay In mhlc ot|n be e antl-
ant|bodyta@nadgea@mdapytémuﬂb@@yywasgadaeEY|Vﬁximueﬁsemneaaﬁi—pmmmmrﬁILrM

anti body o%%l%g)emmelaatesw@ﬂﬁglvgnhn%] '%%Bcé\gl:ea%ish %ﬁ%%%ﬁcns

pl at ed. Panel resul assa uman ant i - human A
mono&? onmowlpméyaemboézatmtmew% auﬁlemnwplalhw%dslwrnonoclonal
bi otin-1 abeligdggnti-human 1 gG anti body was used as a secondary antibody. -0

Panel (e) : result of assay in which human anti-hunan Al LI M
The vertical axis indicates the amount of cellular incorporation

of [3H}thymld;ne as an index of the degree of cell proliferation, and
the horizontal axls indicates the concentration of human anti-human
15 AILIM mcncclonal antibedy.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH moncclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclenal antibody.

Other notations are as follows:

20 “128”: human anti-human AILIM monoclonal antibody JMabl28.

*135”: human anti-human AILIM monoclonal antibody JMabl3s.

"1367: human anti-human AILIM monoclonal antibody JMabl36.

Figure 23 shows proliferation activity of T cells derived from -

{ a normal healthy person “doner C” in the assay for the activity of
25 trxansducing costimuelatory signal by various human anti-human AILIM
monocclonal antibodies using a microplates coated with anti-human CD3
monocleonal antibody together with human anti-human AILIM monoclonal
antibeody.

The vertical axis indicates the amountof cellular incorporation

30 of [(*H|thymidine as an index of the degres of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monocleonal antibody.

In this figure, “anti-KLH” indicatas result of assay in which

human anti-KLH monoclonal antibody was used as the negative control,
35 instead of the human anti-human AILIM mcnoclcnal antibody.

Other notations ars as follows:



nonocl onal anti body JMab-136 was used as a primary anti body ar'

bi otin-1abel ed anti-human |1 gK anti body was used as a secondary anti body.
Panel (f) : result of assay in which human anti-human AILIM 15 nonocl onal
anti body JMWab-136 was used as a prinmary anti body and biotin-I|abel ed
anti-human 1 gFc anti body was used as a secondary antibody. Panel (Qg)
result of assay in which human anti-human AlLIM nonocl onal anti body

JMab- 138 was used as a primary antibody ‘“@&hd 20 biotin-I|abel ed anti-human

| gG anti body was used as a secondary antibody. Panel (h) : result of assay
i n which human 1@W4:- humean Attt M humaochdhahM mwommmamvam&&&dgasrmdﬁas a

primary antibqdy anH, biotin-lat eIe uman | atlb S
secondary 25 %81 body Phriet “47 umal?esu“[‘fL of*°&8S %C’%@W%
anti - hunman Al t‘llMB’mﬁnnﬁmainﬁn{hthain ﬂB/Bh)Ml&&n\aa:Slou&G.d a1 ool TMab139 .
ant i body and iotin el ed ant.i.-human | gFc_ant.i bod ) s . a
secondary anti1vody, o%o%%%%lprﬁ]ﬁ&rrg%ulﬁrggfc%vsjavO Aé:klaﬁ‘clﬁ' gﬁﬁﬁvﬁﬁtf—?%n&n‘
Al L1 monoahmhhaaﬂiuhlm@¢r$lbhb “ﬂi&&mmas"uaadtas: aspralynﬁby anti edyvangd of
bi oti n-| abel ed anti - G _ant i_bod S Uus secon antip :
panel | (EF rsAneid PRt IR YRE RS AL P JaeRBhht bk
ant i bodymojﬁ.wteiiom w&l@@dde&sualpgmmgpmlabdwcambd lwicth antkabelimdn CD3

anti-hu I t S, USe tibg Panel 1
Fesul 1 P R S AR e e T i e S A R BB e
JMab- 139n\Ka-©OlS[§rBd as a primary antibody and biotin-Ilabeled anti -human | gFc

antipody was 4sed, a5 2 2260R0AMN 1 2 AL £H8 Yoo £ W Wty ARSI SHERF 11
each panel gorrespon
of [Ii]thymldlne as an index of the degree of cell proliferation, ar“_

the horizontal axis indicates the concentration of human anti-hum:
AILIM monoclconal antibody. '

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 moncclonal antibody.

Other notations are as follows:

“140”: human anti-human AILIM monoclonal antibody JMabl40.

“1417: human anti-human AILIM monoclonal antibody JMabl4l.

20 Figure 25 shows proliferation activity of T ¢ells derived from
a normal healthy person “doncr D” in the assay for the activity of
transducing costimulatory signal by wvarious mouse anti-human AILIM -
monoclonal antibodies using a microplate coated with anti-human CD3 °
monoclonal antibody together with mouse‘ anti-human AILIM moncclona.

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, “JHC1l"” indicates result of assay in which
anti-human CETP monocleonal antibody was used as the nagative control,
instead of the mouse anti-human AILIM monocleonal antibody.

Figure 26 shows proliferation activity of T cells derived from
a normal healthy person “denor D” in the assay for the activity of

35 transducing costimulatory signal by various human anti-human AILIM

monoclonal antibodies using 2 microplate coated with anti-human CD3



result of assay in which human anti-KLH nonocl onal antibody was used as the
control antibody. Figure 2 shows a calibration curve with respect to human
I gG .0 nonoclonal antibody (standard material) assayed by sandwitch ELI SA
using anti-human 1gG anti body. The verti.cal axis indicates fluorescence
intensity, and the horizontal axis indicates the concentration of the
standard material. Figure 3 shows bindijng activities of various nouse

anti - human 15 Al LI M nonocl onal anti bodi to human Al LI M over expressing
reconmbinant CHO cells or wild-type CHO cells. The vertical axis indicates
f | uor escenceciotehsirntyiasianocigeddrer ol thimahay acti-Hunart aTLIN nesegbbaant
cells, a%x?tl.#b]g gori zontal axis indicates the concentration of the antibody
added. 2 ? Ffm"CHO' in the figure indicates the result of a binding
assay to the whelveypéc€Haxdal indacat ékutrtmnémdmdt oﬁtm.]ldimzfﬂswi‘po:@étﬁon

bi ndi ng S 18 . I r I I na . cell.
Fi gure 4g§h€\¥\létt§mg:aﬁggac iaa H'lgksego f\‘%lr%l §%§ % n;ﬁ‘ oalgggfglﬂplil #hd
nonoél onahe eimﬁibndiml eriuimdiantesKilke nonondroned t ot icfodiesn ast &-hegahi ve

control fo. rr[ggng\% PVE&‘?{BE sing reconbinant CHO cells or wld-type
CHO cel I's. e vertircal axis |n cates fluorescence intensity as an index

of binding actiwvithisg dipgheer etanbinkhll” cetdiscatad Jtdffeﬂlrtorqu@msaly ariwhidm
| ndi cat g, dm? SANCHIN aghg&eﬁa&h&@mé@p%sa%se ad h:%e ﬁ%gét (%cce .

figure indicates the resu bi ndi n assay t
and "hunﬁemstﬁ@lure%ﬂé%em\én@%sﬁmll Bﬂmanbﬁﬁa«ﬁwgrf@w@ylow tﬁ@tﬁ@my

Al Lk over expregsd Athdecondi Hadte GHO reelbws35 Figure 5 shows binding
activities of various human anti-hunan Al LI M nonocl onal anti bodi, esto hunan

Al LI M over expr es* &1 nd 4o st ant 2 aak oM eRPEOSLORRL d2PFpaoerOTMePLS 4 - The
vertical axis +1u§catigdd upiescenesni Rtengi H¥nas18nalnNdeXibody TMabl26.

*1277: human anti-human AILIM moncclconal antibedy JMabl27.
Figure 27 shows proliferation activity ¢f T cells derived from

15 a normal healthy person “donor D" in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
moncclonal antibodies using a microplate ceated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoclonal
antibody.

20 Thevertical axis indicates the amount of cellular incorporation
of [’E]thymidine as an index of tha degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human -
AILIM monoclonal antibody. ..

In this figure, “anti-KLH” indicates result of assay in which

25 human anti-KLH monocleonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notaticns are as follows:
“128": human anti-human AILIM monoclecnal antibody JMabl28.
*1357: human anti-human AILIM monocclcnal antibody JMabl3s.
30 “1367: human anti-human AILIM monoclonal antibody JMabl3s.
Figure 28 shows proliferation activity ¢f T cells derived from
a normal hesalthy person “donor D” in the assay for the activity of
transducing costimulatery signal by varicus human anti-human AILIM
monoclonal antibodies using a microplate coatad with anti-human CD3

35 monoclonal antibedy together with human anti-human AILIM moncclonal

antibedy.



of binding activity to the reconbinant cells, and the horizontal axis

i ndi cates the concentration of the anti body added. 5 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

Al LI M over expressi ng reconbi nant CHO cell. Figure 6 shows binding
activities of various human anti - human 0O Al LI M nonocl onal antibodies to
human Al LI M over expr essi ng reconbi nant BHo cell's or wil d-type CHO cells.
The vertical axis indicates fluorescence intensity as an ind, of binding

activity to trtelerxe@@ﬂmﬁamrseixhalcaaesttm 05 b ZOBEA 2 1 Bar hﬂéb@ﬁé@étwﬁ
concentralgn of the, anti body aded The term" CHC%t |nthef|[%ure

i ndi cat hR] FREnt i af B‘Pniﬂl §* AEsH® O69ERE 9F IR 1Y P& BHGsE@ L onanand
Artlflrrel\l/[l ﬂwm@atle_smﬂ;be aesﬁL indDaf:agagl aHé W)ﬁi@@ﬁ/}:é&;&tﬁ%ﬁ%ﬁ%ﬁ_&ﬂdantl human

0 r essi conbij cell. Figure shows bi ndi ng

acti vi tlAﬁsLeﬁ? W%D%qa%h ﬁA‘F‘EYM 20 nonocl onal antibodi es to nouse

Al LI3# over exprresshig fftg@ﬂbl napht CHOLHeel h8i s twé | fedype SHQAeeh! $n Jhech
vertical_ axis |nd| %@hﬁisl fl uor esience |n(§ensi t%ﬁ a an .i.ndex - of binding
activi t PWE A8 e HART LR A1 B LR HorFS n?%l“ha%(lr‘?gﬁtr’rﬂrec%‘f%??%e.
concent rigidwadfof i’te*aar]iurd[mdyamdﬂeﬂumaﬁ ihe Iteran'cClAnaln ddeidddqgur e

i ndi cates the rzlsult 2% a hi ndl n to the wild-type CHO cell, and

ay
"mouse” i ndi c&t 4 As a%l %a hg"8ssay to the mouse
Al LI M over expr‘e§§|”ngmewmn1aimhlﬁhi®1 BELIM kbgurécB8adhaws dbiodgi OYabl37.

actiyities of “‘i%rs'"quﬁon%{ﬁaa%&aihb 5 gp”AIéQMNthP"cHQHQ&' %a'lb%'&t' 991%‘ T%80"

human anti - KLH fOnoc as a negatrve con 1o m)
Al LI M over expr‘é§§|"ngbm@mmmhm@ selly mpnmﬂ-dnﬁﬂtpen@ﬂ@@e‘l UMab‘Iﬁé

verti cal axi s dipdicasesufdaorespance Lot ansid A%,A0c 0eN ) ShbLDI NG

activity to the“reconbinant Cells, and the horizontal axis 35 Indicates t
concent Rafticegmadf hepeé thigt p§5§9nadgl@@or D" in the assay for the activity of

transducing costimulatory signal by variocus human anti-human AILIM

15 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 amountof cellular incorporation
of [’B]thymidine as an index of the degree of cell proliferation, and

20 the horizontal axis indicates the concentration of human anti-human
ATILIM monoclonal antibody.

In this figure, “*anti-XLH” indicates result of assay in which _
human anti~KLH monoclonal antibody was used as the negative control.
instead cof the human anti-human AILIM monocclonal antibody.

25 Other notations are as follows:

“140”: human anti-human AILIM monoclonal antibody JMabl40.

“1417: human anti-human AILIM monoclonal antibody JMabl4l.

Figure 30 shows proliferation activity of T cells derived from
2 normal healthy person “dcnor E” in the assay for the activity of

30 transducing costimulatory signal by various mouse anti-human AILIM
monoclonal antibodies using a microplate ccated with anti-human CD3
monocleonal antibedy together with mouse anti-human AILIM moncclonal
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



The term"CHO' in the figure indicates the result of a binding 67 assay to
the wild-type CHO cell, and "nouse" indicates the result of a binding assay
to the nouse Al LI M overexpressing reconbinant CHO cell. Figure 9 shows

bi nding activities of various human anti.-human 5 Al LI M nonocl onal

anti bodi es to nouse AlLIMoverexpressing reconbinant CHO cells or wild-type
CHO cells. The vertical axis indicates fluorescence intensity as an index

of binding activity to the reconbi nant céPls, and the horizontal axis _

i ndi cates the concentration of the anti body added. 1.0 The term"CHO" in the
figure indmcmtQ&nbh&oheiuﬁmﬂﬁbduﬁjnding assay to the wld-type CHO cel

and "nouse" in es the resul{ a blndlngéassay to the nouse

Al LI M over expr §5| gSr iSrant | CBRLCAER§ure ST tshos2BF A #y which
activiti aat@f—bmaanmsrmmmaoamaa—lhammbo% ﬁih%m%@n@ég@@ﬂb@@w%oho

nouse Al LI M qvere ssing reco ant l1s or,wl e CHO ce
The vert FBSIFS 5‘% §| fdc g?‘af Rils) Je Oﬁﬁﬂ?%cﬁéoﬁﬁgl ﬁgg%bo‘éﬁ bi nd| ng
activity to theigecerdl santrscel-bsifandttibe hotizotyals axbellsnilcates riha

trat the antibody_ad 20.The term"CHO' in the fig
ndi cat 6. PRETAASTT: BFY B Hang LoA8EaY (0" 1 RS 1T YIRE GHO GBI Lot

"nouse" tmdhedtesnghecstsmhiatotybshdhad hﬁsa@riﬁnifhhMthﬁhti—human AILIM

AILIN$overex in ' e Fi gur 1 shows hindin
activities o?iggggd%géﬁ%%%ge%n |-r£ ﬁig%RPEFﬁrngﬁ%g? +thﬁ¥uﬂb&Fg§%t8DFat
Al LI M oveperpiessi ray teeethitrrr thegH@ iddl hsmen a{wix‘d:ii—myrp@n G BehbsocTheal
vertigcal jaxi g, Hgdlcates fluorescence intensity as an index of binding

act|V|ty 6 the*reconbi nant cells, and the horizontal axis indicates the
concentration §haﬁﬁ§taﬁﬁﬂﬁﬁﬁy5aééééatS@‘@h@amevﬁtCG?Eﬁllml@hénﬁpgD¢eatlon

| ndi cat eget [y iagtlibii b ashinding. agsaye RN Wl del YRA-HRGM ondNhg
"rat" indicates the result of
the horizontal axis indicates the concentration of human anti-human
AILIM monoclconal antibody.

15 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 monococlonal antibody.

Other notations are as follows:

“1247: human anti-human AILIM monocclonal antibody JMabl24.

206 *126": human anti-human AILIM monoclonal antibody JMabl2s.

“1277: human anti-human AILIM monoclonal antibody 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 monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody teogether with human anti-human AILIM monoclonal
antibedy.

Thevertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the dagree of cell proliferation, and

30 the horizontal axis indicatss the concentration of human anti-human
AILIM monocleonal antibody.

In this figure, “anti-KLE” indicates result of assay in which
human anti-KLH monoclonal antiboedy was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

35 Cther notations are as follows:

*1287: human anti-human AILIM monoclonal antibody JMabl23.



a binding assay to the rat AILIMoverexpressing reconbi nant CHO cell. Figure
12 shows binding activities of various human anti-human Al LI M nonocl onal
anti bodi es or human anti-KLH nonocl onal anti bodies 35 as a negative control
to rat Al LI Moverexpressing reconbinant CHO cells or wild-type CHO cells.
68 The vertical axis indicates fluorescence intensity as an index of

bi nding activity to the reconbinant cells, and the horizontal axis

i ndi cates the concentration of the antlﬁﬁby added. The term"CHO' in the
figure indicates the result of a binding 5 assay to the wld- type CHO cel |,

and "rat” indicaf®s, tmﬁné@syﬁhOBumanbh@ﬂmgméaééxotn%ﬂ e idds JMabl35
Al'LI' M over expressi ng reconbi nant CHO cel | . Figure sh omsjb
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the result of_ a blndln% assay to the wild-ty CHO cel |, and
i ndi cat @O FEu PR TP 0N S USiiAG ﬂd“%%%%@ﬁ%Qthﬂ??%ﬁ WA¢@1WP§@ehéwpﬂe§@Bng

recombi ReyHo AL bhtibogyr eodé teReWs 1 bh Ndinith Akl ks AfLYArhOMS: NYRRD
anti-human . Al LI M nonocl onal antibodies to rat AlLIMoverexpres sing

r econbi fdhtLP cells or wild-type CHO cells. The vertical axis indicates
fluorescence imkensitycab axd s NEXcaLds @hebirrrtdjrﬂgoﬁ@teil\ﬂutlﬁﬁﬂxdck@oratmn

reco | s nd t he horizonta Xl i ndi c the centration of

[ he Bt Podof Shatt e e LofBR o Pedrerir et aldaboe LR sbatt A n

bind|ngtjas$ayltontbé axkd Iypecehies celd coand nuratti dmdifchtiesn tarec 1-asuthd  of

a bindl%% q%§%%n&g:the fat €g$$340verexpre55|ng reconmbi nant CHO cell 25 -
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Fi gure WS pro et at’T on ac¥|V|ty of T cells derived from a nornal
heal t hy persodn'dbherfiguia,t hanasshidf oindhmmaet indfulofof tpaagdicivigich

costi rmlh%tngryaﬁi;gﬂﬁhH%{orY@éi(QH§lrg)ryéﬂ:c?cw iw’a@“u@@d'%!é‘kzl}{le negative control,

15 instead of the human anti-human AILIM mconoclonal antibody.

Other notations are as follows:

“137”: human anti-human AILIM monocleonal antibody JMabl37.

“138": humah anti-human AILIM moncclonal antibody JMabl3§.

*13%97: human anti-human AILIM moncclonal antibeody JMabl39.

20 Figure 34 shows proliferation activity of T cells derived £rom
a normal healthy person “donor E” in the assay for the activity of
transducing costimulatory signal by various human anti~human AILIM -
moncclonal antibodies using a microplate coated with anti-human CD? 7
monoclonal antibody together with human anti—-human AILIM mconoclona

25 antibody.

The vertical axis indicates the amount of cellular incorporaticn
of [*H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
ATLIM monoclonal antibody.

30 In this figure, “anti-KLH” indicatss result of assay in which
human anti-KLH menoclonal antibedy was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notatiens are as folleows:

“1407: human anti-human AILIM monoclonal antibody JMabl4Q.

35 *1417: human anti-human AILIM monoclonal antibody JMablé4l.

Figure 35 shows proliferation activity of T cells darived from



nonocl onal anti bodies using a mcroplate coated with anti-human CD3

nonocl onal anti body together with nouse anti-human Al LI M nonocl onal 30.
anti body. The vertical axis indicates the anount of cellular incorporation
of [3H thym dine as an index of the degree of cell proliferation, and the
hori zontal axis indicates the concentration of nouse anti-human AILIM
nonocl onal anti body. 35 Figure 16 shomsdpyoliferation activity of T cells
derived from a normal healthy person onor All in the assay for the
activity of 69 transducing costinulatory signal by various hunman anti-human
Al LIM mBnoersail heairhpdiessori Wperenilt opl dtte eowizad fwirt thenacthuip €03

o Doqy 2oz Bhs MY sEOdREREh M Ta T nBRLL 1 BHIR A LU TRROC, 0 Bp e

anti bod e vertical axis indicate e anopunt o i HCOP
of [3|—|]tﬁ9mtdmnéa*égrzn siliged ofwhigre alegpletdbncelf]l musid fzemm-rl'omaranNILIMe

hori zont ﬁbnéél§néﬂdér?@ﬁ?§d§' h(qncm@m E@gs%peags hudrRL, a%hehwgﬂui; @%ﬁtﬂte

nmonocl onal  anti b % gure 17 shows ration activity o
deri vad ﬂpéﬁﬁdlﬂlﬁ néﬂ#&rhW@@mtﬁP3p@P§@ﬂPQ&ﬂinaﬂ§EHQﬂxhe assay for the

activity of t209dueiing oS AHKAL QY s $haNalobyr ¥ard Ous rg;&ﬁc : n%

Al LI M nDnocJonaI anti bodies using a mcroplate coate ant
nonocl on8f BAtithoay-Aeget At Wit Xneti ddsaReprRgnad 81l W@éﬁééﬁf@ﬁapn and

ant i bOdYthéf’hJPﬁ’d’@Eél %Jl@mn&ﬂca%ga&@é ddie-apount ; of ocfe{ubulsérantll human

incorporation of [3H thym dine as an index of the degree of cel
prol i f er B£FaM, *aREclPRe 1hERZ2ERFH axis indicates the concentration of nouse

antirgunan Al t4 MABROE QR anmtmdv 1rldh.<ié1tt§sfr6§ﬁ§t odHGEsakndirc atret-n

result of ass ich 20.ant CETP nonoc¢l on anti body was used as
e negafes EURET G L FREPEAANDE Ao IS 6813 S A COAPAG R S TR

ant i bOdyinEi:gbldiEOiBtEBOH\BuBFeOIahf:&F-athﬂ ACtriTv tnym@:fcl'BrﬁﬂJ |l td@rdawed from _
a normal heal tpj‘\./glp %%nshg%goﬁ;ro J.fenregthleor?‘sasc%w& Qe acetlll\(&‘.l ttzlgrlved from
a normal healthy person “donor D" in the assay for the activity of
15 wvarious human anti-human AILIM moncclonal 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 antiboedy.
The vertical axis indicates the amount of cellularincorporation
20 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,
25 instead of the human anti-human AILIM monoclonal antibody.
Other notations arse as follows:
124" : human anti-human AILIM monoclonal antibody JMabl24.
“1257: human anti-human AILIM monocleonal antibedy JMablZ2s,
126" : human anti-human AILIM meoncclonal antibedy JMablZ26.
30 Figure 37 shows proliferation activity of T cells derived from
a normal healthy person “denor D" in the assay for the activity of
various human anti-human AILIM monoclonal antibodies to transduce
costimulateory signal when a solution of human anti-human AILIM
monoclonal antibody (in ligquid phase) was added alone to a microplate
35 ceated with anti-human CD3 monocleonal antibody.

The vertical axis indicates the amount of cellular incorporation
3



transduci ng costinul atory signal by various human anti-human Al LI M 25
nonocl onal anti bodies using a mcroplate coated with anti-hunman CD3

nonocl onal anti body together with human anti-human Al LI M nonocl onal

anti body. The vertical axis indicates the anount of cellular incorporation
of [3H thym dine as ar. index of the degree of cell proliferation, and 30
the horizontal axis indicates the concepgration of human anti-human AlLIM
nonocl onal antibody. In this figure, "anti-KLH" indicates result of assay in
whi ch  human anti-KLH nonocl onal anti body was used as the negative control,
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hori zontal axis indicates the concentration of human anti-hunan ~Al LI M
monocl onal anfitbedy not@ TATS f3gfuras fahtewkKLH' indicates result of assay in

whi ch 3 humar;agti. - KLEJnes! onal tA Doy S afr
control, instégg of the hunan_ant??ﬂd%an Ad%@ﬁfE%%gggoﬁgpgggggbgggsléﬁgure

20 shows prol i'téPati BHTRE idR Tty orman el b M qeenoedonrl aatiberul JTHeALSRy
persgn "donor ~€3gikA Hheads sk f-Hudde BetiyihynekiohhangduehRgy, CoshibAdkat ory
signal by various nmouse anti-humgan Al LI.M 15 nonagcl onal _anti bodi es using a
mcropl ate colt8HTR $H SRS B3 T ionaelrenaltYaft i 6@y LeogRy hepd vl 19
nouse ant hokaaNn&b LtM/npagebanakionant bbody. tiheayentyi cat @d addidicates the
anount %f Ce!ul ul ar i n%%r porh%trr{a%n AICHIIJ %}I;ﬂr{tohe/lnglgilnear?gibaondjiensdetxo of tnhe dengree
of cel | VHFoPEFePrIPREN 27 4md a transduce
costimulatory signal when a solution of human anti-human AILIM
15 monoclonal antibody (in liquid phase) was added alone to a microplate
coated with anti-human CD3 monecclenal antibody.

Thevertical axis indicates the amount of cellular incorpcration
of [3H]thymidine as an index cf the degree of cell proliferation, and
the horizontal axis indicates the concentratiocn of human anti-human

20 AILIM monoclonal antibedy.

In this figure, “anti-KLH" indicates result of assay in which
human anti-KLH meonoclonal antibedy was usad as the negative control, _
instead of the human anti-human AILIM mono_clonél antibody. -

Other notations are as follows: ..

25 “137”: human anti-human AILIM monoclonal antibody JMabl37.

"138": human anti-human AILIM monoclonal antibody JMabl38.

“139”: human anti-human AILIM monoclonal antibody JMabi3S.

Figure 39 shows proliferation activity of T cells derived from
a normal healthy person “doncor D” in the assay for the activity of

30 various human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a solution o¢f human anti-human AILIM
monoclonal antibedy {in liquidphase) was added alone to a microplate
coated with anti-human CD3 mecncclonal 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



20 the horizontal axis indicates the concentration of nmouse anti-human
Al LI M nonocl onal antibody. In this figure, "JHCL" indicates result of assay
in which - anti-human CETP nonocl onal antibody was used as the negative
control instead of the nouse anti-human AlLIM nonocl onal antibody. 25
Figure 21 shows proliferation activity of T cells derived from a nornal
heal t hy person "donor C' in the assay f the activity of transducing
costinulatory signal by various hunman antd - human AILIM ronocl onal
anti bodies using a mcroplate coated with anti-human CD3 nonocl onal
antibodyAIDthMenomﬂbhaﬁuaamiamdy-hunan Al LI M nonocl onal 30 antibody The
vertical axis % i,cat es the anopunt,

a

l.ar _incorporati
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cont rol , 71 |®Eh£adn@tathenhuaaa ant ifellnas Al LI M nonoclonal ant i body.
O her notatlons I —hadds n AIL o I I
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Figure 22 shows, prolifer on activit f derived from. a no
heal thy person ‘%ﬁnoriﬁfgﬁé ?hgﬁ%ssanyg ghéggc?|%5?%”%ﬁd IWéﬂﬁﬁdﬂf%ﬁPre
cost i nul stprynatamal o byl vierd bussuinted dron BumanmALLh&R1bHOR DR@h “donor
ant i=hodi @S~ Y3i NG @:e%céﬁpkékédcﬂ@t eﬂl%Bglé%' m&'&’{@anoc 'Ow%na l:hantl ke Prl%ﬁ]man

antibody together W th human anti-human AI'LI'M
vertical 2B moppeheeal t MetiRednt tege el uVAER | ARl poraRR ofP3 dmor[ca:r-l}onaI
thym di ngn@snady | ndex of the degree of cell proliferation, and the ‘

hori zontal axis indicates the concentration of human anti-hunman 15 AILI M
nonocl onal antToygrtical axis indicates the concentration of IFN-Y, and the

horizontal axlis indicates the concentration of the mouse anti-human
15 AILIM monoclonal antibody.

In this figure, "“JHCLl” indicates result of assay in which
anti-human CETP moncoclonal antibody was used as the negative control,
instead of the mouse anti-human AILIM monoclonal antiboedy.

Figure 41 shows the amount of IFN-Y produced in the culture

20 supernatant of T cells derived from a2 normal hesalthy person “donor
B,” which were cultured in a2 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 contrel,
instead of the human anti-human AILIM monoclonal antibody.

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 a2 microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 moncclonal
antibody.

35 The vertical axis indicates the concantration of IFN-Y, and the

horizental axis indicates the concentration of the mouse anti-humean



In this figure, "anti-KLH' indicates result of assay in which hunman

anti - KLH nonocl onal anti body was used as the negative control, instead of

t he human anti-human Al LI M nonocl onal anti body. Qther notations are as
follows: 20 "128": human anti-human Al LI-M nonocl onal anti body JMabl 28.

"135": human anti-human Al LI M nonocl onal anti body JMabl 35. "136": hunman
anti-human Al LI M nonocl onal anti body JMabl 36. Figure 23 shows proliferation
activity of T cells derived from a nor® healthy person "donor C' in the
assay for the activity of 25 transducing costinulatory signal by various

human am{izhurenétLbhaimenecbenagl. antibodies using a microplate coated with
anti - human CD3 nocl gnal__anti body_together with human anti-human Al LI M
nonocl onal  anth ggdys LHYtGar { PRALEXFS 1RELEatES FRRLARVRERSTRYcE Whaeh
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proliferation, an the horizontal axis i1ndicates the concentration of human
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ant i body 38. '139": human.anti-human Al LI M npnocl ona ti bo
INRbI 39 AL GRS Boha Fr BT Er AT DI St TYFE y<oF: THRBT R sCARITRACIPBH 5 a
nor mal haadidydper son "donor C' in the assay for the activity of
t ransduci ng cq tig‘.élg tor¥ signal hy various human anti-hu
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of [3H I'ne as an in t he degree of cell froliferation, ar'
In this figure, “JHCl” indicates resu

t of assay in which-
anti-human CETP monoclonal antibody was used as the negative control,
15 instead of the mouse anti-human AILIM monoclonal antibody.

Figure 44 shows the amount of IFN-Y produced in the culturs
supernatant of T cells derived from a normal healthy person “donor
C,” which were cultured in a microplate coated with human anti-human
ATLIM 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 moncclcnal antibody.

In this figure, ™anti-KLH” indicates result of assay in whic.

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:

“124": human anti-human AILIM monoclonal antibody JMablz4.

“125": human anti-~-human AILIM monoclenal antibody JMabl25.

30 *126": human anti-human AILIM monoclonal antibody JMablle.

Figure 45 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a nermal healthy persen “donor
C,"” which ware cultured in a microplate coatad with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal

35 antibody.

Tha vertical axis ipdicates the concentration of IFN~Y, and the

B



the horizontal axis indicates the concentration of human anti-hum AlLI M
nonocl onal antibody. In this figure, "anti-KLH' indicates result of assay in
whi ch 15 human anti - KLH nonocl onal anti body was used as the negative
control, instead of the human anti-human Al LI M nonocl onal anti body. O her
notations are as follows: "140": human anti-human Al LI M nonocl onal anti body
JMvabl 40. "141": human anti-human Al LI M jyonocl onal anti body JMabl 41. 20
Figure 25 shows proliferation activity T cells derived froma nornal
heal t hy person "donor D' in the assay for the activity of transducing
Costinulhbniyostghaaxbw.hnﬂﬁaanaaﬂmhsecantéphnaﬁhoﬁddﬁIﬂhe noneel anal-human

ant i bodi i 1 ated with anti-human CD3 nonocl onal anti body
togetherga%?ﬁ #%ngﬁgﬁ hgkgﬁ% VLIM nonocl ona. 25 anti body. The verti cal
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| ndex_oflfiendegrencal weellannali Lerabhon . And o bhe. hard antal ol o

i ndi cat e the Tofcentration of Nouse an Undn
30 | 3 thisstegdref theiCitmandrcatebumesulAl IGM assay liomadhistitatyi.- human

CET? rmnoclonabt %# Y VB85 ugg? as Eggégggatlve control, instead of the
L

nmouse anti - human nonocl onal ant | y. Figure 26 shows proliferation
activity of T tel$s: d@mm@@damtbnhUQﬁhoAﬁéEMheahDhyopeisantibodgrJﬂabﬂasthe

assay for the aggiwvity,pi, §§t£lﬁuﬂﬁ9HCA gTﬁoﬁBhﬂEh%Qiyaﬁ‘tQ? dy blﬁ'M\éﬁﬁé‘éwth

human anti -human Al LI M nonocl onal anti bodies using a m cro coaté
anti - human CD3"¥36" hoHget Bkt hnkipadyAL b§¥t Rerog Phahuﬁﬁﬁlhﬁﬂw HifaA 3AI LI M

nonggl onal anﬂ M%mtw@laﬁ&éﬁ@ﬁ' f?& %@Lﬁ{@w Oghe[ceédll%\ﬁ:ra

i ncorporation %§ di ne as an I ndex of ree o

prol i fer%lfli’%ﬁna’é%’a t%éeﬂr}ﬁ Sereyedakirem ﬁdfl‘ea%% lﬁ%l’é%}ﬁcﬁé%ﬁ%r‘h GRS
human ant | « hpedh wkkl dhIenesd anak ANELEPUYte coated with human anti-human

AILIM monoclonal antibody together with anti-human CD3 moncclonal
antibedy.

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 control,

20 instead of the human anti-human AILIM monocleonal antibody.

Other notations are as follows:

“1377: human anti-human AILIM monoclonal antibody JMabl37. _
"1387: human anti-human AILIM monoclonal antibody JMabl38. -~
*139”: human anti-human AILIM moncclonal antibody JMabl39.

25 Figure 47 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy perscn "“donor
C,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 moncclonal
antibody.

30 The vertical axis indicates the ceoncentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouss anti-human
AILTM 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:



In this figure, "anti-KLH' indicates result of assay in which hunman

anti - KLH nonocl onal anti body was used as the negative control, instead of

t he human anti-hunman Al LI M nonocl onal anti body. LO O her notations are as
follows: "124": human anti-human Al LI M nonocl onal anti body JMab124. "' 126":
human anti - human Al LI M nonocl onal anti body JMabl 26. " 127": hunman anti - human
Al LI M nonocl onal anti body JMabl 27. Fi gﬂée 27 shows proliferation activity
of T cells derived from 15 a nornmal healthy person "donor D' in the assay
for the activity of transducing costimulatory signal by various human

anti - human Al I'LMIO "o hoelzon adn @int hibosth e5I LB ngoAc gl ohap! atre: iteatye dMairtii o .
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reslt af ,agsay PBMGhofha 2&rhabteheabthyKbé-gonotdonak ant bhodyr ivass usesk as
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nmonoc!| odgtrpamtcyiedyradvtilgg (MURS!: human anti - human Al LI M nonocl onal

anti body JMab ) ;o "o NUNAE Li- I i Y,
TWb196 Fi guFa LAt RtET T araron ant T o U HarrsOhE s SR SR ok
normel héattkyogers o idoirer sBovilad hel eisshy § o ltlhpraddifeirayiof, and the
transdugiong ;6e%hLIMiLALOI RiOna]e b&’oﬂ’@éﬂ@f‘étf&gﬂgmf??{hb' Rugan s/éknb'é%'é a5

t
nonocl onal anti bodi es using a mcroplate coate ant i - human
nonocl onal anERBBd{E6§aPReP ™t h Tfmdi BHES S htlpews AFREMEABAGE L BHAl

ant i bodycpgé + Bee verticaluad o1 8k catssothe Amuntaref 26ekLub8E antiboc
incorporation of [3H thym dine a/sI an i nggg of the_degree of cell B
prollferﬁgggﬁ,'aﬁ&tl human CD34/IgGl m e monoclcnal antibody
“CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule
15 “SAal2": 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 nermal healthy person “donor
A”, with PBMC of a normal healthy person “doncr D” by variocus human
anti-tuman AILIM monoclonal antibodies in the proliferation test of

20 tha 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.

Other notations are as follows:

25 “anti-KLH”: human anti-KLH monoclonal antiboedy as a negative
centrol.

“JMab-124": human anti-human AILIMmonoclonal antibody JMabi24.

“1267: human anti-human AILIM monoclonal antibody JMablZs.

*1277: human anti-human AILIM monoclonal antibody JMabl27.

30 “1287: human anti-human AILIM moncclonal antibedy JMablZsg.

“1357: human anti-human AILIM monoclonal antibody JMabl353.

*136”: human anti-human AILIM monoclonal antibody JMabl36.

“1377: human anti-human AILIM monoclonal antibody JMabl37.

Figure 50 shows the inhibitory effect on T cell proliferation

35 1in the case of culturing T cells from a normal healthy perscon “donor

D", with PBMC of a normal healthy person “donor B” by various test



the horizontal axis indicates the concentration of human anti-human AlILI M
nonocl onal antibody. 5 In this figure, "anti-KLH' indicates result of assay
in which human anti-KLH nonocl onal anti body was used as the negative
control, instead of the human anti-human Al LI M nonocl onal anti body. O her
notations are as follows: "137": human anti-human Al LI M nonocl onal anti body
JMabl 37.  "138": human anti-human Al LI Mgwnocl onal anti body JMabl 38_ "139":
human anti-human Al LI M nmonocl onal anti body JMabl 39 Figure 29 shows
proliferation act|V|kE% of T cells derived frL a normal_ healthy person " donor

D' in th82&BSE +BrTtRePERFPEFTOPT EranstucHiy T dioriptsitgranisgd

vari ous blyﬂ{@ﬁo@ytla Buram iANd MvrEy nonocl onal anti bodies using a mcroplate
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degree of cell proliferation, and
anti-human AILIM monoclonal antibodies in the proliferation test of

15 the T cells through the mixed lymphocyte reactions (MLR).

The vertical axis indicates the amount of incorporation of [31]
thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the cconcentration cf the test samples.

Other notations are as follows:

20 “anti-KLHE”: human anti-XLH monoclonal antibody as a negative
control.

*JMab-124": human anti-human AILIMmonoclonal antibody JMabl24.

*126”: human anti-human AILIM monoclonal antibody JMabl26. -

"1277: human anti-human AILIM mohoclonal antibody JMabl27.

25 ' *1287: human anti-human AILIM monocloﬁal antibody IMabl28.

*135”: human anti-human AILIM monoclonal antibedy JMabl35s.

"1367: human anti-human AILIM moncclonal antibody JMabl3a.

*137": human anti-human AILIM monoclonal antibody JMabl37.

Figure 52 shows the inhibitory effect on T cell proliferation

30 in the casz of culturing T cells from a normal healthy person “donor
C”, with PBMC of a normal healthy perscn “donor A” by various test
samples in the proliferation test of the T cells through the mixed
lympheceyte reactlons (MLR) .

The vertical axis indicates the amount of incorporation of [*H]

35 thymidine as an index showing a level of cell proliferation, and the

horizontal axis shows the concentration of the test samples.



the horizontal axis indicates the concentration of nouse anti-human 75

Al LI M nonocl onal antibody. In this figure, "JHCL" indicates result of assay
in which anti-human CETP nonocl onal anti body was used as the negative
control, instead of the nobuse anti-human Al LI M nonocl onal anti body. 5
Figure 31 shows proliferation activity of T cells derived from a nornal
heal t hy person "donor E" in the assay fof,the activity of transducing
costimulatory signal by various human anti-hunman Al LIM nonocl onal

anti bodies using a mcroplate coated with anti-human CD3 nonocl onal

anti body togetheehwiieAchimgAcantin tinearf AUdM nonwes oniaé foDlantidody. The
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notatlons are 1 | ; 1 I Lbody
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Other notations are as follows:
15 “anti-KLH"”: human anti-KLH monoclonal antibody as a negative
control.

“JMab-124": human anti-human AILIMmonoclonal antibody JMabl24.
*126"”: human anti-human AILIM mcnoclonal antibedy IMabl26.
“127": human anti-human AILIM monoclonal antibody JMabl27.
20 "128": human anti-human AILIM moncclonal antibody JMabl28.
“1357: human anti-human AILIM monoclonal antibody JMabl35s.
“136": human anti-human AILIM monoclonal antibody JMabl3é. _
*1377: human anti-human AILIM moncclonal antibedy JMabl37
_ Figure 54 shows the inhibitory effect on T cell proliferatio
25 in the case cf culturing T cells from a normal healthy person “dcnor
27, with PBMC of a normal healthy person “donor G” by various test
samples in the proliferation test of the T cells through the mixad
lymphocyte reactions (MLR).
The vertical axis indicates the amount of incorporation.of[3H]
30 thymidire 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
“CD80 + 86 Ab”: Themixture of anti~CD80 antibody and anti-CP86 antibody
35 “S8a127: Anti-human AILIM mouse monocleonal antibody

“"CTLA4~-Tg”: Human CTLA4-IgFc chimeric molecule



In this figure, "anti-KLH' indicates result of assay in which hunman

anti - KLH nonocl onal anti body was used as the negative control, instead of

t he human anti-hunman Al LI M nonocl onal anti body. 35 Ot her notations are as
follows: "128": human anti-human Al LI M nonocl onal anti body JMabl 28. 76
"135": human anti-human Al LI M nonocl onal anti body JMabl 35. "136": human
anti - human Al LI M nonocl onal anti body Jl\/aéoé Fi gure 33 shows proliferation
activity of T cells derived froma norna healthy person "donor E" in the
assay for the activity of 5 transducing costinulatory signal by various
human anti - hurrﬁmgmtzl Y. sﬁmmltirmli@rﬁbiiltoaﬁyesfﬁebngoa mcrgldpbabEiﬁéﬁ&eﬂowi th
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anti body. Qther notations are as Tan ant
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Jvabl 39. %%@ :Ogurae§ shgws pr ol liferation a#tl\;{vlty o} ér "r éﬂlve'dfrom
a normal heal t Bhpsr %ﬁaté@ﬁér ape &5 tied l@sisay for the activity of

trangguci ng costipulaigry sugaR! aRYi VRLE Glish JHINRNL Bnid «iHyEN 14l ér'rl\égatlve
nonocl onal antibodies using a mcroplate coated with anti-human

nonocl on&P™&%Pi-body t oget her with human anti-human Al LI M nonocl ona 25
anti body. The vewmibhcats axhsmamxohxcﬂiasmﬁahemnpmmbn@fcl@ellalltaratrmdm@mwla;a on

of [3H thymdingsgs. an ndex ot the dedree Oh s\t 839 mad e
“1397: human anti-human AILIM monoclonal antibody JMabl39.
15 "1407: human anti-human AILIM monoclonal antibody JMabl4(.

“141": human anti-human AILIM monoclonal antibody JMabl4l.

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 variocus test

20 samples in the proliferaticn test of the T cells through the mixed
lymphocyte reactions (MLR).

The vertical axis indicates the amount of incorporationtaflﬁH] _
thymidine as an index showing a level of cell proliferation, and the -
horizontal axis shows the concentratioﬁ of the test samples.

25 Each description in the figures shows the following.
“control mIgG¥: Anti-human CD34/IgGl mouse monoclonal antibody
“CDBO + 86 Ab” : The mixture of anti~CD80 antibody and anti~CD86 antibody
“"SA127: Anti-human AILIM mouse monoclonal antibody
“CTLA4-Ig”: Euman CTLA4-IgFc¢ chimeric moleculs

30 Figure 57 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
samples in the proliferation test cf the T cells through the mixed
lymphocyte reactions (MLR).

35 The vertical axis indicates the amount of incorporation of [3H]

thymidine as an index showing a level of cell proliferation, and the



the horizontal axis indicates the concentration of human anti-human AlILI M

nonocl onal antibody. 30 In this figure, "anti-KLH' indicates result of assay

in which human anti-KLH nonocl onal anti body was used as the negative

control, instead of the human anti-human Al LI M nonocl onal anti body. O her

notations are as follows: "140": human anti-human Al LI M nonocl onal anti body

JMab140. 35 "141": human anti-human Al LI M nonocl onal anti body JMabl 41 .

Figure 35 shows proliferation activity G2 T cells derived from77 a nor mal

heal thy person "donor D' in the assay for the activity of various nouse
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resul t @@m@@@@ylpntﬁﬁl@ﬁollferatlon est of the T cells through the mixed
lymphocyte reactions (MLR).

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 mIg5”: Anti-human CD34/IgGl mouse monoclonal antibody

20 “CDBO + 86 Ab”: Themixturecf anti-CD80 antibody and anti-CD86 antibody
“SAl127: Anti-human AILIM mouse monoclonal antibody
“CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule -

Figure 592 shows the inhibitory effect on T cell proliferatior
in the case of culturing T cells from a normal healthy person “dono.

25 G", with PBMC of a normal healthy person “deonor F” by various test
sanmples in the proliferation test of the T cells through the mixed
lymphocyte reacticns (MLR).

The vertical axis indicates the amount of incorporation of [*H]
thymidine as an index showing a lavel of cell proliferaticn, and the

30 horizontal axis shows the condentration cf the test samples.

Each descripticn in the figures shows the following.

*anti~KLH": human anti-KLH monoclonal antibody as a negative
control.

“JMab-136": human anti-human AILIMmonoclonal antibody JMabl36.

35 %138”: human anti~human AILIM monoclonal antibody JMabl38.

“139%7: human anti-human AILIM monoclenal antibody JMabl3g.



human anti - KLH nonocl onal anti body was used as the negative control, 25

i nstead of the human anti-human Al LI M nonocl onal anti body. O her notations
are as follows: "124": human anti-hunman Al LI M nonocl onal anti body JMabl 24.
"125": human anti-human Al LI M nonocl onal - anti body JMabl 25. "126": hunan
anti - human Al LI M nonocl onal anti body JMabl 26. 30 Figure 37 shows
proliferation activity of T cells, derivegyfrom a normal healthy person
"donor D' in the assay for the activity of various human anti-human Al LI M
nonocl onal anti bodies to transduce costimnulatory signal when a solution of
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“SAl27: Anti-human AILIM mouse monoclonal antibody

15 Figure 61 shows the inhibitoryeffect of various human anti-human
AILIM monoclonal antibodies on the proliferation of T cells in the
assay using mixed lymphocyte reaction (MLR). T cells from a ncrmal
healthy person “donor A” were co-cultured with PBMCs from a normal
healithy person “donor D" pre-cultured in the presence of human CTLA4-Ig

20 chimeric molecule.

The vertical axis indicates the amountcf cellular incorporation
of ﬁH]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 negativs
control. _

*JMab—-124": human anti-human AILIMmonoclonal antibody TMakl24.

*126”: human anti-~human AILIM monoclenal antibody JMabl2s.

127" : human anti-human AILIM mcnoclecnal antibody JMabl27.

30 *1287: human anti-human AILIM monoclonal antibody JMabl2s.

*1357: human anti-human AILIM monoclonal antibody JMabl3s.

*136”: human anti-human AILIM monoclonal antibedy JMabl3s.

*137"”: human anti-human AILIM monoclonal antibedy JMabl37.

Figure 62 shows the inhibitory effect of various contrecl test

35 substances on the proliferation of T cells in the assay using mixed

lymphocyte reaction (MLR) . Tcells fromanormalhealthyperson “donor



20 Al LI M nonocl onal antibody. In this figure, "anti-KLH'" indicates result of
assay in which human anti-KLH nonocl onal anti body was used as the negative
control, _ instead of the human anti-human Al LI M nonocl onal anti body. O her
notations are as follows: 25 "137": human anti-human Al LI M nonocl onal

anti body Jvab137. "138": human 'anti-human Al LI M nonocl onal anti body
JMab138. "139": human anti-human Al LIM nonoclonal anti body JMabl 39. Figure
39 shows proliferation activity of T cel®8 derived froma normal healthy
person "donor D' in the assay for the activity of 30 various human
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ant i - hunan nmonocl ona ©_hunan_anti - human
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in the OISIAU.QI’"Q UPEIr-Frad i K)ILTI'MQ&blh§edﬁbhwedof‘1&@ma@tﬂﬁbﬂ@| healthy per son
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PV, S0.408 00 paaukel, 425l 00 £ales: Lheeaiient 8l eLohhe [Ieee.
healthy parson “donor D" were co-cultured with PBMCs from a normal
healthy person “donor B” pre~cultured in the presence of human CTLA4-Ig
15 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:

20 “anti-KIH”: human anti-KLH monoclonal antibody as a negative
control.

*IMab-124": human anti-human AILIMmoneoclonal antibody JMabl24. -

“126”: human anti-human AILIM monoclonal antibody JMabl2e.

w1277: human anti-human AILIM monoclonal antibody JMabl2?.

25 “128”: human anti-human AILIM monocleonal antibedy JMabl2g.

*1357: human anti-human AILIM monoclonal antibody JMabl3s.

*136": human anti-human AILIM mconoclonal antibedy JMabl3se.

“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 healthyperson “donor

C"” were co-~cultured with PBMCs frem a normal healthy person “donor

A” pre-cultured in the presence of human CTLAZ4-Ig chimeric molecule.

The vertical axis indicates the amount of cellular incorporation

35 of [Hlthymidine as an index of the degree of cell proliferation, and

tha horizontal axis indicates the concentrations of test substances.



In this figure, "JHCL" indicates result of assay in which anti-human CETP
nonocl onal anti body was used as the negative control, instead of the nouse
anti - human Al LI M nonocl onal anti body. Figure 41 shows the amount of !'FNy
produced in the culture 20 supernatant .of T cells derived froma nor nal
heal t hy person "donor B," which were cultured in a mcroplate coated with
human anti - human Al LI M nonocl onal anti %dy together with anti-human CD3
nonocl onal anti body. The vertical axis 1'ndicates the concentration of
IFN-y, and the 25 horizontal axis indicates the concentration of the nouse
anti-human AlB3al rigdel dpad cmni R boby. fRourkiss shioger he" fotlilokliHy .i ndi cat es
result ofg Ve k. c y use t he
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ant i body"mBgGH gLﬂtretﬂthCDﬁé/égﬁdan@fsel Ry cdiosddc ech Hilboidye cul ture
super nat. 3 I i r n I t r "donor B, "
Wn!och me?%ﬁcgl turedil%rgﬁm%gglpﬁ&a@ghgga% Cl}aﬁg&u%ér?&%nt -human AILIM
nmonoél onal antfimvdie ¢ DgaerHerthe i-hhahtlltohmrﬁfecmofmnmboaé;tumaalmmﬁmdwma’aﬁ
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monocl orisd santiBedy nirad hysrhpgyice, reastioRLHMLRNdI é’apeélﬁegubm pfncassdy in

whi ch  hiimeicaptiedddd MeReeioeal wantd %dxeuwac%féaeglaﬁ ﬁéﬁc?eﬁ?&h Ve xfoqg&aﬁh
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instead of the human anti-human Al LI M nmonoc| onal anti body.

t he anoUiR2 Bty FREGOPr G@GEES | ﬁrﬁﬁé%m%deln%ﬁamﬂe of hvméelq“-"éapeﬁaﬁg/ed
frompa nolimdr headd hycpes son donor C," which were cultured in a mcropl ate
coated with noyse antj-human I M monocl onal anti bOdipto gether with

ant i - human CDE&Roreetorfat axéﬁtll 2L29 LRRANANNS RRFearidar AdicoARe Ao
concent ret i[6R] Bhyhfdd e aandnt hedeasf 20t abgaXbSof BB LS1 1 herLONGENtMAL | On

of the qgﬂgﬁo%qggigggpaxis indicates the concentrations of test substances.
Other notations are as follows:
15 *anti—-KLH”: human anti-KLH monoclonal antibody as a negative
control.
“JMab-124": human anti-human AILIMmcnoclonal antibedy JMabl24 .,
*126”: human anti-human AILIM monoclonal antibody JMabl26.
*127": human anti-human AILIM monoclonal antibody JMabl27.
20 “1287”: human anti-human AILIM monoclonal antibody JMabl28.
"135": human anti-humar AILIM monoclonal antibody JMabl3s.
*1367: human anti-human AILIM mcnoclonal antiboedy JMabl3ls.
*1377: human anti-human AILIM monoclonal antibody JMabl37. -
Figure 66 shows the inhibitory efféct of various control test
25 substances on the proliferation of T cells in the assay using mixed
lymphocyte reaction (MLR). Tcells fromanocrmal 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.
The vertical axis indicates the amountof cellular incorporaticn
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 moncclonal antibody
“CD8Q + 86 Ab”: Themixture of anti—~CDB0 antibody and anti~CD86 antibody
35 “SAL127”: Anti-human AILIM mouse monoclonal antibody

FigureG7showsthegphibitoryeffectofvarioushumananti¥human



Al LI M nonocl onal antibody. In this figure, "JHCL" indicates result of assay
in which anti-human CETP nonocl onal anti body was used as the negative
control, 15 instead of the nouse anti-human Al LI M nonocl onal anti body.
Figure 44 shows the anmount of IFNy produced in the culture supernatant of
T cells derived froma normal healthy person "donor C," which were cul tured
in a mcroplate coated with human anti @ man Al LI M nonocl onal anti body
together with anti-hunman CD3 nonocl onal ““20 anti body. The vertical axis

i ndi cates the concentration of IFN-y, and the horizontal axis indicates the
concent Al h mofmddienmmusa aiitéd bewon tAld ipMolorfzotadniadn anf ithody lsl hnt ths

fi t It nti -
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"donor C, wWere culturéd in a mcro e" coa
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monocl onal, 35, 9nihedyc: Ihe verdicalpaxisaL gl eat esnL e cancenialion of

| FN-y, orizontal axis 1 ndicates the concentration
anti - human AlCHEN hovede ot s amEebadyfolhovwhis figure, "anti-KLH' indicates

resubt of assay il MR R B KEHIRRRS 2R3 aﬂ%&b@hﬁyaﬂﬁé ﬁ%{kﬁﬁet he

negative control, 5 instead of the human anti -human nonocl
ant i body=ordde - not ations are as follows: "128": human anti-human AlLIM

nmonocl onal  antvisaey 18¥e0l B8nan anti-human AILIMmonoclonal antibody JMabl3t
"1387: human anti-human AILIM monoclonal antibody JMabl38. '
"139”: human anti-human AILIM monoclenal antibody JMabl39.
15 *1407”: human anti-human AILIM mcnoclonal antibody JMabl40.
“1417: human anti-human AILIM monocleonal antibedy 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 healthy person “*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.
The vertical axis indicates the amount of cellular incerporation .
of [SH}thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentrations of test substances
25 Fach description in the figures shows the following.
“control mIgG”: Anti-human CD34/IgGlL mouse monoclonal antibody
“CDB80 + 86 Ab”: Themixture of anti-CD80 antibody and anti-CD86 antibody
“Sal2": Anti-human AILIM mouse menocleonal antibody
Figure 69 shows the inhibitory effectof 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” wers co-cultursd 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 amcunt of cellular incorporation

of [’H]thymidine as an index of the degree of cell proliferatien, and



"135": human anti-human Al LI M nonocl onal anti body JMabl 35. "136": hunman
anti - human Al LI M nonocl onal anti body JMabl 36. 10 Figure 46 shows the anpunt
of IFN-y produced in the culture supernatant of T cells derived froma
normal heal thy person "donor C/ " which.were cultured in a mcroplate coated
with human anti-human Al LI M monocl onal antibody together wth anti-human
CD3 nonocl onal antibody. 15 The vertlcgl axis indicates the concentration
of IFN-7, and the horizontal axis |nd|cJtes t he concentration of the nouse
anti-human AlLI M nonocl onal antibody. In this figure, "anti-KLH' i ndi cat es
resul t othadvasiioniwhl @xishindhcanes-WeHconnestoaalioant o Hodystwasbsisegcas. t he

negative ContrQEha{2Q0£Q§38ﬂg g&etgslguggg %ntl-hunan Al LI'M nonocl onal

anti body. O her atrons are as f 37": human anti-hunman Al LI M
monocl onal ant I'dody-IMiBE Struran 1383 - Hidraenastlicnaiman tAblddy senachemat 1 ve
antlbodyc%gggé§8 "139": human anti-human Al LI M nonocl onal anti body
JMab139 Igure 47 shows the anmount of IFN-y produced in the culture
supefnat ant of “IMaetl36 fefnpea Frriombaunser Al [Meahohyopedsot indoiyofMalg, 36 .
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The vertical axis indicates the rate of cytotoxicity caused
by ADCC-inducing activity of antiboedy, and the horizontal axis

15 indicates the concentration of antibcdy.

Figure 71 shows ADCC-inducing activity of wvarious human
anti-human AILIM monoclonal antibodies and control antibody where
human AILIM-overexpressing recombinant CHO cells were used as the
target cells.

20 The vertical axis indicates the frequency of cell damage resulted
from the ADCC-inducing activity of antibody, and the horizontal axis
indicates the concentration of antibody. -

Figure 72 shows the irhibitory 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 ccated with human anti-human AILIM monoclenal antibody
together with anti-human CD3 monoclonal antibody.

The vertical axis indicates the amount of cellular incorporation
of [’H]thymidine as an index of the degree of cell proliferation, and

35 thehorizontalaxisindicates the coencentration of the humananti-human

AILIM monoclonal antibedy.



in the case of culturing T cells froma normal healthy person "donor 5 All,
with PBMC of a normal healthy person "donor D' by various test sanples.in
the proliferation test of the T cells through the m xed |ynphocyte
reactions (MLR). The vertical axis indicates the anmount of incorporation of
[BH thym dine as an index showing a |level of cell proliferation, and the
hori zontal axis shows the concentration of the test sanples. Each
description in the figures shows the fd#2owing. "CD8BO + 86": The mi xture of
anti-CD80 anti body and anti-CD86 antibody "mgQd": Anti-hurman CD34/19Gd

mouse monocl ofgl gy idedyre ' CHAA- iy~ H Hwa&rb%@-ﬁ% ghe ohi g@%g mg@'“ﬁﬁ%he 15

"SA12": Anti-human Al Li'M nouse nonocl onal  ant |gure 4
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negative  control. "JMab-1241r: human anti-human Al LI M nonagcl onal anti dy

INRD124I0REBEEOTY hy ARRLRAEY + hufBA AFEPM ABRGCPONAL aftitBody-ngiveetes. thep7":
human asthchntpat Hbk| MEnenagbaralarant body Jvab127. 30 "128": hunman

anti-human Al Ll M non 0 ant dy JMwabl 28. . "135": nti-human AILIM
mondcl onal r#r P%/h %@gs L";:”%g” )éoﬁgnﬁ%Y%t%u%naﬁFﬁl ﬁﬁ%oéf‘&nglady
ant i bodygdﬁh@ﬂ&ﬁndlmﬁﬁétwhemmﬁﬂe hooar A dgdddsghachenalr cardndedyub?

JNI abl 3 h he _inhi bitory effect. on T cell prollferatlon 35
in the I(Z:}ils‘% o ’\Iﬁ ng\{v‘sl'ogeﬁrlagl Pgmcgr%éorr%fa%ea?§ hy person "donor D',
wi th PBMC of %hmovaatlheél thyspénsdratgsnad Rripnamrapuant esdex for the

inhibitory activity, and the horizontal axis indicates the

15 concentration of soluble AILIM.

Figure 76 shows inhibitory activity of anti AILIM antibody at
various concentrations against binding between scluble AILIM ligands
(hB7h-IgFc) and soluble AILTM (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 -
AILIMmoneclonal antibeodies to human T cell proliferation in the assa+
o determine the activity of transducing costimulatory signal using

25 a microplate coated with soluble human AILIM ligand (hB7h-IgFc)
together with anti-human CD3 monocleonal 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 concentraticn of antibody.

30 Figure 78 shows inhibitory activity of various human anti~human
AILIM monoclenal antibodies te monkay 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 moneoclonal antibody.

35 The vertical axis indicates the amount of cellular incorporation

of [*Hlthymidine as an lndex of the degres of cell prolifsration, and



83 sanples in the proliferation test of the T cells through the m xed

| ynphocyte reactions (M.R). The vertical axis indicates the anmbunt of

i ncorporation of [3H3 thym dine as an index showing a | evel of cell
proliferation, and the 5 horizontal axis shows the concentration of the
test sanples. Each description in the figures shows the follow ng. "CD80 +
86": The m xture of anti-CD80 anti body anti-CD86 antibody "mgG":

Anti - human CD34/1gd nouse nonocl onal antl body "CTLA4-1g": Human CTLA4-1 gFc
chinmeric nol ecule 10 "SA12": Anti-human Al LI M nouse nonocl onal anti body

Fi gure 5thehbasitpBtrAhBBitolpddides dher Q:téwerp‘frmt:ﬂm af omtibpdhe case
of culturing T cells froma normal heal thy person "donor D', with PBMC of a
nor mal healthy per son donor B" by various hurran anti-human AILIM

nonocl onagsant’paadie QI S0 eso®™f 15 the T cells through
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prol i er BefoRenGRJCES %xawﬁorﬁ% i SHowd e kencdreest rat bohnof Lihbtedst
sanpl es. +Lhgenotations are as follows: 20 "anti-KLH': human anti-KLH
nonocl onal anti body as a negative control. "JMab-124": human anti - human

Al LI M nonocl onal anti body Jvabl 2 4. "126": human anti-human Al LI M

nonocl on@.ka@ﬁg_gbgdwr@@ébig@on of 12dmanbygann anti - human Al LI M nonocl onal
ant i body” JVADT Z7. Auman nf human (Al LI M nonocl gnal ant.i body
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No.l, p.51-553, 2000) of one of the present inventors, Tezuka.

15 Specifically, the method is as follows:
A cDNA (GenRBank Accession Number: AB023135 (cDMNA); BAABZIZ2Y

(amino acid }) containing the full-length ORF enceding human AILIM
was inserted into a vector pEF-neo. Then the resulting recombinant
expression vector was intreduced inte Chineses hamster ovary cells

20 {CHO cell) and cells cf a human thymoma line, HPB-ALL, according to
a commonly used method using electroporation {960UF, 320V) with a
Gane Pulser (BiocRad). Respective cells ware cultured in RPMI1640 _
mediumcontaining Geneticin (0.8mg/ml; Gibco BRL) and 10% FCS to select
drug~resistant transformed cells. ‘

25 <1-2> Selection of recombinant HPBR-ALL cells overexpressing human
AILIM

Culture of the drug—-resistant HPB-ALL cells selected in <1-1>

described above wers centrifuged to give cell pellets. A mouse
anti-human AILIM monoclonal antibody named “SA12” (mouse anti-human

30 JTT-1 antigen monoclonal antibody), which had been established and
reported previously (JP-A 11-235%9% (Example 12) and WO98/38216
(Example 12)) by the present inventors, was added to the cell pellet
(concentration: antibody solution (10ug/ml) diluted with EDTA-BSA/PBS
was added at a ratio of 100M1/10° cells). The resulting mixtures wers

35 incubated at 4°C for 30 minutes. The cells were washed twice with

above-mentioned EDTA-BSA/PBS (200ul) , and then phycoerythrin-labelad



| ynphocyte reactions (MLR). The vertical axis indicates the amount of

I ncorporation of [3H 35 thym dine as an index show ng a | evel of cell
proliferation, and the horizontal axis shows the concentration of the test
sanpl es. 84 Each description in the figures shows the follow ng. "CD80 +
86": The m xture of anti-CDBO anti body and anti-CD86 antibody "mgd":

Anti - human CD34/1gd nouse nonocl onal a)r&ua]ti body "CTLA4-1g": Human CTLA4-1gFc
chinmeric nolecule 5 "SA12": Anti-human | M mouse nonocl onal anti body

Fi gure 53 shows the inhibitory effect on T cell proliferation in the case
of cul tultirre@t'au:ieijlrs f(ISBmPE nmomml beasohyfcpms@m ekl @Yo Lu@ Lon twb.s%ﬁ@a@f a

I | t d A ti-h
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lynphocghgvggggﬂé¥§%e éﬂéaanti~humanAILIMmonoclonalantibodySAlE,which
had been labeled with FITC, was added to each cell pellet (antibody
15 solution (100ug/ml) diluted with EDTA-BSA/PBS). Resulting mixtures
were incubated at 4°C for 30 minutes. Cells were washed with
above—-mentioned EDTA-BSA/PBS, and then cell suspensions were preparsd
by adding EDTA-BSA/PBS (500ul) to the cell pellets.
Expression levels of human AILIM of respective cells in the
20 cell suspensions were analyzed in a flow cytometer, FACSert
(Beckton-Dichinson), 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) .
<1-4> Preparationof immunogen from HPB~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
3G {containing 25mM BEPES (pH7.4), 10mMMgCl,, 0.25M Sucrase, and protease
inhibitor (10U/ml Aprotinine, 2Hg/ml Pepstatin, 50Ug/ml Leupeptin,
and 0.35mg/ml PMSE)) . Cell suspension was treated in a Potter-type
homogeanizer, and centrifuged at a low speed (at 1,500zpm at &°C for
10 minutes). Subsequently, resulting supernatant was subjected to
35 ultracentrifugation (under 100,000g at 4°C for 1 hour). Precipitated

membrane fraction was recovered, and suspendsd in phosphate buffer



The vertical axis indicates the amount of incorporation of [3H 30

thym dine as an index show ng a |evel of cell proliferation, and the

hori zontal axis shows the concentration of the test sanples. Each
description in the figures shows the followng. "control mgG': Anti-human
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anti-CD80 anti body and anti-CD86 anti bodys 35 "SA12": Anti-human Al LI M nouse
nonocl onal antibody "CTLA4-1g": Human CTLA4-1gFc chineric nol ecule 85
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hori zontal axis_shows the concentration of the test sanples.
Pepstatin, -50pg/ml Leupeptin, and 0.35mg/ml PMSF)). The cell
13 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 ultracentrifugation (under
100,000y at 4°C for 1 hour). Precipitated membrane fraction was
recovered, and suspended in phosphate buffer (concentration of the
20 membrane fracticon was adjusted so that 1lml PBS contains membrane
fractionderived fromix10’cells). The suspsnsionwas storedat-580°C.
The suspensiconcontaliningcell membrane fractionwasusedas the antigen
(immunogen) to prepars human antibody of the present inveantion, which -
will be described later. w
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), HandbookforCell Technology” (eds., T. Kurokil
et al., Yodosha, pp.66-74, 1992) and “Experimental Manual for
Mconoclonal Antibedy” (T. Ande et al., Kodansha, 1991).
Cell membrane fraction prepared from recombinant cells
overexpressing human AILIM provided in Example 1 was usad as the
35 immunogesn of human AILIM. |

Animals subjected to immunizationwerehuman antibody-producing
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m xture of anti-CD B 0 anti body and anti-CD86 anti body "SA12": Anti-human
Al LI M nouse nonocl onal anti body "CTLA4-Fg": Human CTLA4-1gFc chineric

nol ecul e 30 Figure 57 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from agpormal heal thy person "donor F",
with PBMC of a normal healthy person "donor E" by various test sanples in
the proliferation test of the T cells through the m xed |ynphocyte
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human anti - human Al LI M nonocl onal anti body JMabl 41, 3 Figure 58 shows the
i nhi bi t bfyL&f FBFUNGFEiCE RIS &ﬁ%‘%ﬁ%ﬁ?’o‘i’f‘ oh RHRTEA@B20f culturing T cells

froma normal gheakthye Ql@é%%un%%% Eloop JR-PBVG @hi Qi BeEgRE Hf? atpéra son
"donor F" hy various % ?ln% %ng pr. oI } fe ation, test o?
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20 " CDBngy8§)Ab" . The m xture of anti-CD80 anti body and anti-CD86 anti body
After primary immunization, either of the two immunogens was
15 additionally injected to the footpad at 1-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 raspective
transgenicmice subjected to immunization. The lymphocytes andmouse
myeloma cells P3/X63-AG8.653 (ATCC No. CRL~1580) weremixed at a ratio -
of 5:1, and polyethylene glycol 1500 {(Boehringer Mannheim) was added
theretoasafusionagent. Then, themixturewasdilutedwithl0volume.
25 of serum—free Dbasal medium EX-CELL301 {(JRE 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 Ug of amincpterin, and 3.88 mg of thymidine).
The cells were plated on 96-well microplates and cultured for 10-14
30 days to complets cell fusion. The cell fusion treatment yielded many
hybridomas.
<2-2> Screening of human monoclenal antibeody-producing hybridoma
A number of hybridomas prepared in <2-1> described above were
screened with cell ELISA as described below to select hybridomas \
35 producing human monoclenal antibody against human AILIM.

Respective recombinant HPB-ALL cells and reccombinant CHO cells
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test sanples in the proliferation test of the T cells through the m xed
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15 On the other hand, peroxidase-conjugated gecat anti-human
immunoglobulin K chain antibody (304l of the 2000-fold dilute per
well) was added to each well in order to detect the light chain of
human immunoglobulin (human monoclonal antibody) 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 -
(3,37,5,5',—tetramethylbenzidine (TMB), 1004l/well, BIO-RAD)} was

25 added to each well, and the resulting mixture was incubated at room
temperature for 15 minutes.

Subsequently, 1N H;30; was added to each well (50pl/well) to
quench the reaction. The reaction was monitored for absocorbance at
a wavalength of 450nm by a microplate reader (Model 3550 Microplate

30 Reader, BIO-RAD).

Control ELISA experiment was performed in ths 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

recompbinant CHC cells;



assay using m xed | ynphocyte reaction (MLR). T cells froma normal healthy
person "donor A" were co-cultured with PBMCs froma normal healthy person
"donor D' pre-cultured in the presence of human CTLA4-1g 20 chinmeric

nol ecul e. The vertical axis indicates the amount of cellular incorporation
of [3H thym dine as an index of the degree of cell proliferation, and _
the horizontal axis indicates the concegtrations of test substances. Qher
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various hybridomas (parental cell lines), which had been seleacted
15 in <2-2> described above, producing human mornoclonal antibody against
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 Bicoscience PTY), 1% penicillin/streptemycin (Sigma), 1%
HT Supplement (Gibco BRL) and 2.5% T-STIM Culture Supplement
{Ccllaborative 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 1x1C

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-mentionzdmodifiedmedium (50ml or 100ml}
was freshly added to the remaining cell suspension, which was mixed
well, and then the resulting cell suspension was addead to each well
of other freshly preparad multipls 96-wall microplates such that each
well contained 2 cells of the hybridoma.

35 Cultivation was continued for 1 to 2 weeks. Aftercultivation,

single colonies derived from a single hybridoma were found in many
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15 AIF34 (JMablz24), AIF182 (JMab-126), AIF348 (JMab-127),
AIF620 (JMab-128), AIF1052 (JMab-133), AIH5D3. (JMab-136),
ATH386 (JMab-137), AII28%9 (JMab-138), AII3%4 (JMab-139),
AII488 (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 cbtained in

this Example.

Example 3 Analysis of properties of ménoclonal antibody

25 <3-1> Analyses of the heavy chain and light chain
ByusingELISAandflowcytometry describedbelow, 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 menoclonal 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 culturad at 37°C in
RPMI1640 medium containing 10% FCS.

After the culture was completed, the plate was centrifuged (at

35 1,800rpmfor2minutes) toprecipitate thecells, andthen the resulting

supernatant was discarded. Subseguently, supernatant sample
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heal t hy persor{ (o] glaré’ wer'e co*cultured with PBMCs froma normal heal thy
per son"donor Biprencllafgled! ianthevpreasehge afithoods CIkAd4d) g

Bictin-labeled anti-human IgG antibody (Protos);

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
wall 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 30minutes in arefrigerator. After reaction, -
eachwell waswashedwith the above-mentionedphosphatebuffer. Then
the above-mentioned phosphate buffer was added to each wel.

25 (200ul/well) in order to suspend the cells.

Analysis was performed to determine the reactivity of the
anti-human AILIM monoclonal antibody in the culture supernatant of
each hybridoma clone to the HPB-ALL cells overexpressing 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 AILIMeaxpressing
recombinant HPB-ALL cells;

' (2) Human meoncclonal antibody against KLH (keyhole limpet

35 hemocyanin, PIERCE] instead of hybridoma supernatant.

The human anti-KLH monoclonal antibody was prepared according



5 chinmeric nolecule. The vertical axis indicates the anmount of cellular
incorporation of [3H thymdine as an index of the degree of cell )
proliferation, and the horizontal axis indicates the concentrations of test
substances. QO her notations are as follows: J "anti-KLH': human anti - KLH
nonocl onal anti body as a negative control. "JMab-1360: human anti - human

Al LI M nonocl onal anti body JMab13t "138),,human anti-human Al LI M nonocl onal
anti body JMab138. "139 human anti-human Al LI M nonocl onal anti body JMab139.
15 "140": human anti-human Al LI M nonocl onal anti body JMab140 "141": human
anti - hunif ARE| MARDNBRRBAAI 28ntieBsaybeNhplaTe lFlﬁﬁré>68b§hQWQuﬂhélng the

| nhi bi tOéﬁo§gtﬁ§ﬁt95n¥érhﬁidéncQHE&BBdE/e§EQ§HQ§£§nE§§n9 ehﬁ% R& gle ﬁ&t gﬂﬁ of
T cells in the assay using m xed  |ynphocyte reaction (MR . cell's froma
nor mal hd&PYRP lpetsBR2CIBRBC CY2G1T" \BérE@ ~cultured with PBMCs from a
normal heal t hygpessen tl@'@&@sﬁ't PEEL G4 £ ed A dohe eieﬁ@e%ﬁrﬁ%ove
CTLA4-1g chimeric nol ecul e. The vertlcal axi s _indicates the anmpbunt o

cel | @ ar :RntaThormaticoner 1drd 3A) be Hymian Aenes andilngat ibodirs ders bet by
cel I profif ﬁﬁaahoaeréogd h@%v@»oehza%t% dawu ann@'e%qtveeﬁi té‘ﬁhcﬁﬁgl i3 1 ons of

t est substances escCr i n.in ures shows oW n
"control MQﬂ}An%ﬁFWpﬁﬁm§1Qiﬁ§ lsﬁ&&§§ I ER I3AE lyod o ] e R6

Ab": Ehea%xﬂr&re%u(lfc ﬁ:n:thymlﬂoaafdm%sbmgﬁwf(hw@gSBQEUprﬂa/h89 (ﬁﬁé}%ﬂias) ,
Ant i - human Al D onal antibody Figure shows the inhibitory
AT S | bod

effect of™ ‘human 30 Al LI M nonocl onal anti bodies on the
pr ollof er &B+0n oéoﬁythgsoEnhumen assay loskeig amotegddy nphocyt e reacti on.

(MR T ceIIs om a nor hea ers " donor co- cultured W th
PBMCs from a nor Fral® %@P T p%?é%%xdlgn%rf)  Pretcu tur%dﬁ%1 P ot SAEER of
human CTAABIMgnorﬂmlrmmlcamu@@uﬂles Bscdine=d énvt tbel hulki sdemdi categs hadamount

2fe| fe' Irgi:??re‘!?‘gﬁ‘?{)ﬁ?r@; '3?131 afh13ehl: 4 bym ding AS o Ladex of pLhe flagles, pf
P was carried out using a Human Monoclonal Antibody Isotyping Kit

15 {American Qualex) according to the experimental protecel attached
to the kit. '
All the human anti-human AILIM monoclonal antibodies were

determined to be IgG2/X.

20 Example4 Preparationofhumanmonoclonal antibeodyagainsthumanAILIM

{human anti-human AILIM monoclecnal antibody) on large scale and its

purification
<4-1> Method 1 _ -
Cells of each hybridoma clone producing human anti-human AILIM

25 menoclional antibody, which had been prepared in <2-4> described above,
were added to a tissue culture flask (50ml, FALCON), and cultursd
in ASF104 medium (Ajinomoto) containing 10% Ultra Low Bovine IgG FBS

(GIBCO-BRL) to be confluence under an atmosphera of 5% C0; at 37°C.
Subseguently, 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 37C.

10 to 20 days after the culture, the culture supernatant of
cachhybridomawas recovered and transferred intoa 50-ml polypropylene

35 conical tube (FALCON). The tube was centrifuged under 500xg for 5

minutes.



the horizontal axis indicates the concentrations of test substances. O her
notations are as follows: "anti-KLH': human anti-KLH nonocl onal anti body as
a negative control. 5 "JMab-136": human anti-human Al LI M nonocl onal

ant i bodyJMabl 36. "138": human anti-human Al LI M nonocl onal anti body JMabl 38.
"139": human anti-human Al LI M nonocl onal anti body JMabl 39. "140",: hunman
anti - human Al LI M nonocl onal anti body Jl\/?gk "141": human anti-human Al LIM
nonocl onal anti body JMabl141l. LO Figure shows ADCC-i nduci ng activity of
vari ous human anti-human Al LI M nonocl onal anti bodi es and control antibodies
where wild-t pubsEeOegetly, wers: Uisbnl asrtthe fiayagets upeldne taktie weer fiimaéra&i s

ant | body P R SHor AT i s G TG AR CoHEb it R egEs e

ant i bodyzedawgmeal .71 shows ADCC-inducing activity of various human

ti-h Al i | '
ATLI W over expriss g Eatains IR ANG BRRLER REOLLPRIY REEE (RUER
20 The mﬁuma:y axlgmhrRiFent &5 G hémerehamrya ghacki] pd:anmg:sllrlebutlatted witom

the A clig fé’ft¥3Qthll?”tziEb%d3f.}5%”‘1att@etohe % |, axis indicates

the con ent at’i on anti body. "Fi gure shows ory ef fect of
anti-AlLIM aﬁvublggavanté’f dEh ey vatn @agyaswmtm@hpﬁpaatamt@ﬁaxd(t@mle)s t he

si ze of arrf%fiesfﬁﬁ RAsWRat A8, o hadexsefy éﬁ%l%%%t ng 1c¢£dfl¥ge<ioa}nheéﬂylfa@@d

the horizontal axis indicates the type o test sanple given to anima
subj ect v fisgur ©HE BhoRB8THr cH1¥ eFati®n ast iavi 1% ofaiwBniedy abadl | vl fminhe

assay tos ﬁe%{u@p&@ h%rﬂ@téwﬁé/d0£o!@£i&¥sw$]é‘nﬁ@u€lﬂéiih§&ﬁﬁlﬁkLel MoBPion
nonocl onal__anti bodi es to transduce costj nul at O%{ using a mcroplate

coat ed WRH -FinedE adtPMRUMERIAT EFM noHst | Ghar %%@ﬁﬁ ' thgevmer anwifhlte
ant i - hunpi 1C3% e Oeb ofdtho @@t HOLY prEle piektdecal TRYI Se 4ok Taf €3 1tRarampunt

of cel | u& alylbg%og gg%tsltophosphate buffer (overnight) and filtered through‘
a filter (Millipore). Thus purified anti-AILIM human monoclonal
15 antibody was obtained from each hybridoma line.

Protein concentration was determined from the absorbance at
A3 measured by using a photospectrometer (1A;ze —1.41mg/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, wher =
the cell density reached 1x10° cells/ml, the supernatant of eac.

25 hybridoma culture was recovered.

Each culture supernatant was loaded onto a HiTrap Proteln 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 lml/min to elute the antibody. Then, a solution
(pHY .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 filtex

(Millipore). Thus purified anti-AILIM human monoclonal antibody was



of [3H thym dine as an index of the degree of cell proliferation, and 35
the horizontal axis indicates the concentration of the human anti-human.

Al LI M nonocl onal antibody. 92 1In this figure, "anti-KLH" indicates result

of assay in which human anti-KLH nonocl onal anti body was used as the
negative control, instead of the human anti-hunman Al LI M nonocl onal

antibody. Figure 74 shows inhibitory agpiyvity of the negative control 5
ant i body agai nst bi ndi ng bet Ween soluble AILIMIigands (hB7h-1gFc) and
soluble AILIM (A LI MI Eg)li\ va,rl ous concentrations. The vertical axis

i ndi cat e%bﬁﬁé%?@aﬁEQmag (?é’xL B2 thide i nhibitory activity, and the

hori zontal axis indicates the concentration of soluble AILIM .0 Figure 75
shows i nhi bi tory activity of anti AILIMantj body agai nst bi_ndi ng bet ween
sol ubl e B¥ETRAS | Hya KRS YHEAEY QEc PURARcAN B ~huRpD )| AT LA mopocdparl dnthpedis
concent ra&lmrﬁan AmMeraﬂ@aﬂr@g&émﬁﬁt@ﬁ ADEaRBARG By @fs AR TR X HOF L he

i nhi % tory.activity, and the horizontal axis indicates the 15 concentration
of S I M Figure 76 shows inhibitory activity of anti AlILIM anti body

various congent ! adiwsi agahngtaPendi ABLRARWEENTS Ao oflbl] éﬂa&i&@dﬂﬁs
axi s i ndicates

hB7h- | and sol uble AlLI A vertical
ébsor baneASEE Mar S ALY ST BEEBAY St F01 F92 At WRbAAGHE LorAS
axi s i ndtcas %zé&l@twmngem ratisendDLIMendire tAVI LW by @w:mz?:?x@ Rens ELISA
i nhi bi tor (itil vity of various human anti-human Al LI Mronocl onal anti bodi es
to humar™T* proliferation in the assa~- to determne the activity of
t rad@ducii‘rglzoﬁisitmlnllaitsdmgﬁrsti gndl HIsiS® 2Psaem ctwphaternoabtedgBi tdntsidhaty e
human Al BZh-l h nonocl onal
anti bod &é%&eﬁ\%{r'ﬁ %gl zg% %E%%]D&r%g%g? fevgfr%ll}u éojfg}g%ﬁ%e%s i ncor poration
of [3H| t hyni difrcass anlilntex abbvehamedddraedapucef iephomnphardtirbamaand LiMe

horizontghndxisnd Ndh6RESECLBE GRACCHYALIIYED AMINUY, ELIsA system was

@stablished to determine the concentration of IgG antibody.

15 Goat anti-human IgG (Fc) antibody (1.2 4g/mlinPBS; 100pul/well;
Organon Teknika) was added to each well of a 36-well ELISA microplate
(Nunc). The plate was incubated at room temperature for 2 hours to
adsecrb 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% TweenZ{. A blocking reagent
(PBS containing 0.5% bovine serum albumin (BSA) and 0.1% Tween20)
was added to s=ach well (200ul/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 (50pl/well; TheBindingSite) , which
was used as a standard antiboedy, was added at various concentrations
(0 to L00ng/ml) to respective wells of the plate and the plates was
incubated at rocom temperature for 2 hours. Surplus sclutions of

30 standard antibody wers removed and each well was washed 3 times with
ph;::spha.te buffer containing 0.03% Tween20.

Subsequently, peroxidase-conjugatad goat anti-human IgG/K
antibody was added to each well (4,000 times diluted, 100 Ml/well,
Protos), and the plate was incubated at room temperature for 1 hour.

33 The supernatant was discarded and the microplate was washed

3 times with phosphate bpffer containing 0.05% Tween20. A buffer
'



30 Figure 78 shows inhibitory activity of various human anti-human Al LI M
nonocl onal anti bodies to nonkey T cell proliferation in the assay to
determ ne the activity of transducing costinulatory signal using a

m cropl ate coated with sol uble human AlLIMIigand (hB7h-1gFc) together with
anti - human CD3 nonocl onal antibody. 35 The vertical axis indicates the
anmount of cellular incorporation of [3H thym dine as an i ndex of the degree
of cell proliferation, and 93 the hori tal axis indicates the ,
concentration of antibody. Best Mdde for Carrying out the invention The

g( eselntcbﬁ’gamh!i@@ is ishbgstrla&bed [ (%m@%ﬂﬂ@ﬂl.: _ b?bﬁédh&—hﬂherﬁ/léﬁéﬁiﬂtfﬂz% 0
anpl e t 1 not_ to .be constr S, beln | te t reto. anpl e

Pr epar a?@ﬁﬁ 8pyﬁ'ﬁﬂ%€é‘}+r@l’- P;}b]:ljr é%g\ggt/lcdﬁ-’iﬁ & hedrst fenxPhszithg

human AbbIM 10adwectspes 16k ibacerbinantyeebhsn (R £ehd ansh HAB- AL £eldd

overexpressi ng human Al LI M were prepared according to the nethod as

descri begeRfhesn 11 di CQppY Fedtl) GFst PP A2 ke wasdincrRarhat FRem WABYSY 38R16) |

as sel |l fag hBoatprewiigustgseport (Int. I munol ogy, Vol.12, No.1, p.51-55,

2000) of one of the present_invepntors, Tezuka. 15 Specificall t he net hod
Fed : 1enigP

is as fol | owsSURSEBNAT(-G¥nBAAhRY ACLELS A6 NI RFTIe ASeZREEwe K 1papgde)29
(am no asigkgp thentaknicngnt he falibiengih cORFeaneede ndrimat gArkl M peasd
inserted into a_vector PEE-neo. Then the resulting_reconbinant ression
vector tBsth R FB4BEEd AN EE S ABEE REASLar Coddr § Sarra Sog Tods T o

cel | s ofisanbusamiichymireed imesdddPB- ALL, according to a commonly used net hod
usi ng el ectropg Len , 0 ] e i.0Ra . _Re tive
cel PS wer e cu??é?geragi %i('%%?/%:l%e% }%Ila:g:ohrﬁe?oﬁ aﬁnﬁ@t;%%rengﬁé%ﬁ %%Pngnﬁfﬁ%?’

G bco BRM}ubhdnleURESatoastretisustgnsesistEm samnsfaommed aceldes.c2®he<l- 2>

Sel ect i%‘?ﬂ‘% reconbi nant HPB- ALL cells overexpressing human AILIMCulture
<5

of the -resistant HPB-ALL cells selected in <1-1> :
-2> Analyses for the reactivity of various purified human anti-human

AILIM monoclenal antibodies to human AILIM as well as for
15 cross—reactivity of that to 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 (GenBankAccessionNumber: AB023132 (cDNA) ; BAAS2126 (amino -~
acid)) containing the full-length ORF of mcouse AILIM was insertec
into a vector pEF-neo, and then the resulting recombinant expressio:
25 vector was introduced into Chinese hamster ovary cells (CHO cell)
by a commonly used method for electroporation (960 UF, 320 V) using
2 Gene Pulser (RioRad). The cells ware cultured in RPMI1640 medium
containing Geneticin (0.8mg/ml; Gibce BRL) and 10% FCS to salect
drug-resistant transformed cells, thereby cbtaining mouse
30 AlLIM-overexpressing recombinant CHO cells.
<5-2-1-2>Preparationof recombinant CHO cell overexpressing rat AILIM
Recombinant CHO cells ovarexpressing rat AILIM were prepared
and obtained in the same manner as described above in <1-1> and <1-3>.
A ¢DNA (GenBank Accession Number: AB023134 (c¢DNA); BAASZ128
35 (amino acid) ) containing the full-length ORF of rat AILIM was inserted

into a vector pEF-neo, and then the resulting recombinant exXpressicn



descri bed above were centrifuged to give cell pellets. A nouse anti-human
Al LI M nonocl onal anti body named "SA12" (nouse anti-human 30 JTT-1 antigen
nonocl onal anti body) , which had been established and reported previously
(JP-A 11-29599 (Exanple 12) and W98/ 38216 (Exanple 12)) by the present
inventors, was added to the cell pellet (concentration: antibody

sol ution (IOg/nﬂ) diluted with EDTA-BSA/ PBS was added at a ratio of .
1001/ 105 cells) . The resulting mi xt uresO% re 35 incubated at 4C for 30

m nutes. The cells were washed twice with above-nentioned EDTA- BSA/ PBS

(2001) , apdcthenwhBy gaersiicied liakel ehif% sesthzaRitar dvR ry'SA=REs 188b ef11)
500-fold dil uted solutlon was added thereto. Resultlng m Xt ures were
i ncubat edlY a2 IRl shhREEdod fore e legtapROrgivicael? 80 W e 3RdsNedusingnes

Wi th EDTA-BSA RBS. seand B ie#ldd) SUSDEH@@élBlWeQ:epl’:ﬁm@ﬁQdd ﬁm@?@m%%iooxaeaﬁx\iﬁ' S
of human AILIM of respect.ive c Is |/1 t he, . cell suspenil ons wer e anal
ES6rit© Pad B/

a flow cyPORREBFIIFR Toini fisoe  BRY 3t C}O%e%aﬁbFﬂaﬁ?XECt a

HPB- ALL @Eu@Sreeietg&ﬁresstagshu&&adAlLbMuLSeleC&ﬁdréeyls vBtgiguhuredato
confluence_n RPM 1640 nmedi_um cont ai nin %%/ nd 418 (Ilmg/m). 3 <1-3>
}H&E?g& @s?

sel ecti ot BF reUGAGrRATE SCHE FaIE fiunan AILIM Cul ture of
the dr ;Jg<5331t—$t—ant PGH@aaeltlmrseifemtc&dmlrbrfau lanﬂﬁsmt ¥ erhmendtﬁé’@ AILIM

t uged to,give ce ove- nentione
A LI Mronaol onaFEanfPrgap: BRR ot Rg, ten1on 5 EatReraaare FRIFR AMre b Shded
to each kcadi|bped petepiardd bodys-1%5- 5ol utdegre (1GRYAbbyedid g édmaigthized, and
EDTA-.BSA/ PBS Res It t i t 4C f 0] t
Col 110 weT SO RBEREA WPt It LB I T B 138 and T HerE 0o | o< TLet
suspensi opstagnangr @@hlerdemlbyamldfwm @&/m‘(ﬁe@lﬁnﬁowm gespended
pellets. ; Prpressi Rst‘?&‘é%E; @élf&a@%réhle' %9&1@&%@9{@5&@&& 2oBchie w20

cel |l suspensions were anal Ina flow cytoneter

(Beckt o D?léiﬁ‘iinéﬁﬂmpjt%t%édé‘éltvaiff@c@ﬁb?lhﬁﬁ@r HPEE-ALR Bleg |EootRpsy §5€5r@3§1‘4@
human Al LM Sekected (a GZI 8) Wir ericall A4 £def Oo £ COBT | URLRS i e RPM 4640, i um

Contalnlngr%gnggfngdto th= ra s 1gto the footpad on the 7% day, 14 day
and 28 day after the primary immunization. The lyumph node cells
were collected from them 2 days after the final immunization.

The lymph node cells and mouse myeloma cell PAT (JCR No.B0113;
Res. Discleosure, Vo0l.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 prepars moncclenal
antibody-producinghybridomas. Selectionofhybridomaswas achieved .
by culturing them in ASF104 medium {Ajinomoto) containing HAT, 10%
fetal calf serum and amincpterin.

25 i Reactivity of rat moncclenal antibedy in the culture supernatant
of each hybridoma te mouse AILIM was determined by reacting the culture
supernatant with the above-mentioned CHO cells expressing mouse AILIM
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 monocleonal

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;'7to 8—weeks old). 190

35 to 20 days after the injecticn, ths ascites was collected from each

mouse by laparotomy under anesthesla according to a commonly used



<1-4> Preparation of imunogen from HPB-ALL cells overexpressi nghuma. 25

Al LI M The HPB- ALL cells overexpressing human AlILIM which had been obtained
in <1-2> descri bed above, were centrifuged. Recovered cell pellet was
washed 4 tines with phosphate buffer (PBS;, N kken Sei butsu) and then
resuspended in a protease inhibitor-containing buffer 30 (containing ZSmM
HEPES (pH7.4) , !'Dmwd,, 0. 'ISM Sucrose, and protease inhibitor (10U m
Aprotir_ine, 2g/m Pepstatin, 509/ m Lel@)%ptl n, and 0.35nmg/ M PMSF)). Cell
suspension was treated in a Potter-type hom)geni zer, and centrifuged at a

| ow speegdiata 1, pOQr @antaanﬂ@-&@ﬁse1ﬁ1mnurb@ﬁa>clo§3@ssﬁﬁ%b¥ BR8syl {E8g7)
super natant was su C{lect ed to 35 ultracentrl fugatl on nder 100, 000g a 4C

forl houM2s BFRITHE AEF WeFbraneTeEaBli BnlR&ser & and suspended in

phosphats -uff:ern5-c 4 £006CERY It BB SfitiBSafRihananf rﬁ&ﬁg@rhﬂ@%a%dl M%LN so’
that I|mMl PBS contains nenbrane fractlon derived from 1X10" _cel |'s).

suspensi on WESTSESEE HE™S86€E, "Fﬁ‘@nsB§BénQP’éﬁncﬁﬁ%Q’IﬂP%oEéPPaﬂre%’Fh}ﬁ‘édY

fracyi onndramitses] andidantigen (iJERINAgeNe tHL PSR & PUDEA BAL bHOFY, of
the 5 present invention, scribed later. <1-5> Preparation of

d
i mmnogéiﬁvfer%ne@%\%?@g% E%Pé@%gaﬁmﬁﬁtlﬁm%%wﬂé el fescribed
overexpra@s)v&e ing human AILIM which had been obtained in <1-3> described

b : th trif d. R d
ol “pel'l et wheoHndteth (1 hE VFERLBRBShhat b uttor Rt PREDIRFRke e Bt Su)
and thenavreﬁmj@;mmdmg musnagdy MIEHSE prapudad Qi Edngd Iné Ngputi€rrecombinant

co HEPES H/. 4 0.25M _Sucr os n o} ease.
it G SBT em%?%.z%léﬁg TROITE A PreeR o TR Upapt eSS ped
0. 35rrg/ ladbd%I%Fax)d tHwereebitb15ast9jEnsiedd masréxpaeedlng R PAIlEM-pygmare
homogeni; zer,, éuanq ~GENHLLLUged ?Im@e' %’répﬁfg tid é&? f‘t 84S éi’f s

m nut es)l bsequently,  Tresulting supér was su
ul t racemtuurfotp@attna:m gnehderl tukOh] Oﬁﬁ&atcdﬁioenﬂ: hauBy C Pr eci p| tat ed

Erggggggter; rackl,en Aﬁ%nt&@c0&&&%@9&@&&9%%%&&%@%&% Ruthelny one
15 of the purified various human anti-human AILIM menoclonal 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, 3% 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 S0ul/well, and the plates were reacted at room temperature
forZhours. The solutionsof themonoclonal antibodies werediscarded,
and each well was washed 3 times with phosphate buffer containing -
1% BSA (Sigma) . | )
Subsequently, horseradish peroxidase-conjugated anti-humai
25 IgG (Fc) antibodywas added toeachwell (diluted1,000 times, 50ul/well;
American Qualex), and the plates were incubated at room temperaturs
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-phenylenadiamine (O-phenylenediamine, OPD;
20mg) /citrate—-phosphate buffer (pH 5.0, 50 ml) /agusous solution of
30% hydrogen peroxide (15ul)) was added to each well (100l/well)
and the plates weres incubatad at room temperature for about 7 minutes.
35 Subsequently, 2Msulfuricacidwas added toeachwell (50Ul/well)

to stop the reaction. Absorbance was msasured at a wavelength of 490



20 nenbrane fraction was adjusted so that | ml PBS contains nmenbrane

fraction derived fromlx10' cells). The suspension was stored at -80C C. The
suspensi on containing cell nmenbrane fraction was used as the antigen -

(i munogen) to prepare human anti body of the present invention, which - wll
be described later. 25 Exanple 2 Preparation of hybridoma produci ng human
anti-human AlLIM nonoclonal antibody Inpyhe present Exanple, preparation of
nonocl onal antibody was carried out according to a typical nethod as

descri bed in "Experinental 0, Medi ci ne (suppl_enent), Handbook for Cel
Technoloﬂ?"b¥aﬂ§g??.Ru?bEFoaiaEF.r?a¢8§o§%&9“ﬁﬁgﬁ6-74, 1992) and
"Experinmental dntedl fEIISAMeec!onals patbifeatied (IthARHe €blabwindodsamnshay

1991) Cell rane_fractjon_prepared fromreconbinant, cells overexpressing
hunan APE?RE%ggﬁ?ﬁeﬁoiﬁv IHHF eT1= WRRC TS FReRs TP RRY 3BT nndhBger of M uTRINE
AlLIM Aninmés ssgbjiestedbéq ebuvusi:zation were human anti body- produci ng 96
transgenic mce, created b ove; descr.i bed hod ure Genetics, Mol.7,
p. 13321, 1994: ?Nag“&?Péec%%%?‘f A {,5m ,D‘%. iggéf%?&%éﬁga%? %EH@B Hlhese
Trans| at (DP-Bf L1 A22ENAL i Brahp ApplR¢atndnwNe 8 /H8i21 64-(3%43MELe RB)i;shed _
Soi ence. June, Ubp aRBRus Fga: ShEEDyas BRS BrEdie T ok BPRAY et e tiselT f or
cell culdsserik@dlzbdvmuni zati on and preparation of hybridoma Either of the
i rmunogens (1 00111/ / i ni_st ' pared. _i.nsl-4>( i ved

f r omHPB- ALL) aﬁ%lj %ﬁgg‘-g%‘g’n%%cﬁ@l\%déﬁ %%Fb? &Sé}cqea?‘b“es rﬁtg‘&c{‘vlgﬁ \[A%%nog‘? Wafh o

t he -Bbovarnepedynarrddumat aiyi bedy bhyksddeimag t waashenkesnobsen Twmedsanatbgen

was i nj efﬂw?grﬁé)ﬂ?&ﬁ'ﬁ#h Jdgd 11 cagpket At pyant, cel N GRARBEL) - ddL 4 ey
footpad as prinmary I nizatic. (day O0). After primary imunization, either
of the tmwnlpmﬁ%é%n %ﬁ%w&l nfBere8ute Phe Fisstdaacat andweek

BPrad0819naddiv i
i ntervalyag. SeEOMI Yogy, The Agency of Industrial Science and Technology,
The Ministry of International Trade and Industry)), which is an
15 international depositary authority under the Budapest Treaty; JP-3A
11-29599 (Examples 1 and 2) and WO98/38216 (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 CHC cell shown below, instead of
AILIM~expressing recombinant CHO cell.
The result is shown in Figures 3 to 14. -
Based on the result obtained, 50%—-effective concentration
! (EDS0:ng/ml) was calculated as an index“for the reactivity of each
25 human anti-human AILIM monoclonal antibody +t¢ human AILIM
(racombinant CHO cell overexpressing human AILIM), mouses AILIM
(recombinant CHO cells overexpressing mouse AILIM), or rat AILIM
(recombinant CHO cell overexpressing rat 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
AIF620 (JMab-128): 10.1lng/ml
35 AIF1052 (JMab-135): 2.0ng/ml
AIH5D3 (JMab-136): 7.5ng/ml



and/or tertiary imunization. In the sane manner, injection was further
carried out for final inmmunization two days before preparation of

| ynphocytes, which is described below. Two days after final immunization,

| ynphocytes were prepared 20 from (subingui nal and subgenual) |ynph nodes
and spl eens of respective transgenic mce subjected to immunization. The

| ynphocyt es andnouse nyel oma cells P3/$3- AGB. 653 (ATCC No. CRL-1580) were
mxed at a ratio of 5: 1, and pol yethyl ene glycol 1500 (Boehringer
Mannhei n) was added__thereto_as a fusion agent. Then, the m xture was
diluted with 10 vol &hE3855 SFMa&dmred - imlyedi um EX- CELL301 (JRH

Bi osci ence) . Subsegmgg@by,(Uﬂgﬂﬁuﬁg:chﬁgﬂgyﬁ;wﬁshed wth the basal
medi um and then suspended in HAT nmedi um (1L of basal medi um contained 13.61.

mg of hypoxant hi ne®1178%g &FMERHoTPer i, - 680tk 88 ny of thymidine). The
cells were plated onr@4seel rae~aplogt.es 1amhgomlit ured for 10-14 30 days to
compl ete cell fusion., _The cell gy i%n treat nent. yi el ded many hybri donas.
<2- Scr eeni ng of frdfaf Pnoddtireha éﬁtﬁbgﬂﬁuﬁpoducing hybri doma A nunber
of hybridomas prepaggdipn <2-1> descri bed @bouel were screened with cel

ELI SA as descri bed %ﬁlgﬁ_to sel ect hybridomas 35 producing human nonocl ona
anti body agai nst hu H2RFLIM RespectivéLTEQ%ﬂ%}nant HPB- ALL cells and
reconbi nant Cki) cebES Fér QM expsesshgs HUNRMmAML L MaIniiMch are descri bed

above, were plated .| c I ELI 96-wel |l mcroplates (1x105 cel
b %gg ggr ?ijﬁgbo_&ogg . qg‘?l ! (

/well) Incubation t 2 days. Subsequently,
supér nat ant of eachaMBBHSwdsMdibsdred,8lsagvpiles 5 of supernat ant of each

hybri domacul ture wa d theret.o {50 | | and the m xture was
i ncubated for 1 hougFﬁggﬁe#Jpﬁg}Héé@rié%ﬂﬁﬁ%lﬁ%onpleted, the m xed sanpl e.

sol ution was discard®d2and (e¥etrvield) weds3ngvashed 3 times with PBS contai ning

1% BSA (Sigma). Subgegyent |y peroyg,da j.ugat ed goat anti-human 10
i mmunogl obul in (Fc) an??boéy FBOf'oH'tﬁgh%gg%gfold dilute per well;

Aneircan Corex; 1o BEpEPBS\Wad-ddddd t®ren@h wel | in order to detect
15 {C) ED50C for CHO overexpressing rat AILIM
AIF 34 (JMab-124): 45ng/ml
AIF348 (JMab—-127): 62ng/ml
AIF620 (JMab—-128): 97ng/ml
AITI289 (JMab—-138): S57ng/ml
20 ATII354 (JMab—-139): 90ng/ml
AII488 (JMab-140}: 90ng/ml
The result showed that the human anti-human AILIM monoclonal -
antibodies of the present invention exhibited significantly high
specificities to human AILIM.
23 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 Determinationofaffinityandneutralizingactivityof human

anti-human AILIMmoncclonal antibody against the antigen (human AILIM)

Association rate constant {ka), dissociation rate constant (kd)
and disscciation 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 datermined using a

commercially available kit Biacore X (Amersham Pharmacia).



t he heavy chain of human i mmunogl obulin (human nonocl onal anti body) in the
hybri doma supernatant. The m xture was incubated at room tenperature for 1
hour. 15 On the other hand, peroxi dase-conjugated goat anti-hunman

i mrunogl obulin K chain anti body (501 of ‘the 2000-fold dilute per well) was
added to each well in order to detect the light chain of human

i mmunogl obul i n (human nonocl onal antibogy) in the hybridoma supernatant.
The m xture was i ncubated at roon1tenperature for 15 20 mnutes. The ‘
anti-human | gFc anti body or anti-human |1gK anti body was renoved from each
wel | of €Relni Ergprarddotams tHEh IR PP Resipekt liagsAean3senaes oiih PBS
contai ni ng 1% BSA; od &t t ) t.et t e
(TVB), 1001/ well, BI TREAN %%Qggzég%ggmt sérlsdi chip  in ¢ Eg%gsgg%gggg
M Xt ure RES? IHRCOBREEAIE CRABRT iCeRDBEGRTI @q@l@ﬁﬁmaﬁégrrsdbt@@uemmmn| N
Hz S04 V\’aﬁlﬁgg‘a@gﬁ‘@"?aEBn%Ehlﬁ§oéfV\@ﬂlé)e}E@ra@é'mfhf %gf@&%@ﬂug§H:A1LzM

reaction was nonitored for absorbance at a wavel ength of 450n
ni cr opl a8 ERBeFOLRBABE FSSH-M chidpl &tfe MR, Bl 0- RAD). Control ELISA

exper i ment msamﬁ@rmﬂw tdeiasa BEGL A%, rease! bheds HRy the
follomnng |tens VVId E?pe HPBgifEBcellgﬁ Fﬁsteadbof h€%§¥gl aﬁ@ié@h

expr essi AT al’-@cﬁﬁlﬁ OpbRe g HRed 3% deFeniRed %9@3@4@%éppélci‘hls?lé%d

of human (AbLAM exPI©$Si (ExampeLenbs nant) m wd55,3838 5 ((BxMi1se 18009F] 0:556“
ant i bodi es agai nst human AILIM Al2 or 30; JP-A11-29599 (Exanple 12)

W98/ 382%8°( aﬁﬁ?eﬁﬁ?fepﬁsﬁﬁﬁf rﬁnﬂﬁ? supernatant; (4) Human
nDnGﬂjonaIEMHTb@dul&@maﬁnpé&ihtkmybmﬂbddmnxﬁanﬁbQBD@@M@ﬂhﬁmnewﬂaﬁﬁman

or apar e AECHT BFHG Ta LPRE B R fefnoP T48 et ack apaTe i 2z Sttty "o
innunizinglumnProteinG,Amersham-Pharmacia)pra—equilibratedw1thpnosphate
‘buffer (30ml) at a flow rate of 3ml/min to adsorb the human AILIM-IgFc

in the culture supernatant 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 Ilml/min to elute +the human AILIM-IgFc.
Subsequently, the eluted solution was neutralized with a solution
(pH2.0) of 750mM Tris—-HCl, and then dialyzed against phosphate buffer

20 fovernight) . Then, the sclution dialyzed was filtered through a
filter (Millipore). Thus purified anti-human AILIM-IgFc was
obtained.

Protein concentraticn was determ;ned from the absorbance at -
{ A3 measured by using a photospectrometer (lAze = lmg/ml). The
23 concentration of human AILIM-IgFc was determined to be 0.28mg/ml.
Purifiedchimericproteinconsistingoftheextracellularrsgion
of ratAlLIMand the constantregion (Fc) of human IgGl {ratAILIM-IgFc;
JP-A 11-29599 (Example 16 (2)) and WO98/38216 (Example 16 {2)) was
alsc prepared according to the same manner as described above. The
30 concentration cf the rat AILIM-IgFc obtained was determined to be
0.45mg/ml.
<6~2> Determination of affinity and neutralizing activity
Experimental procedurss 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



above- nenti oned human anti body-producing transgenic mce with KLH (keyhol e
| i npet henobcyanin, PIERCE). 9 Many hybri donmas produci ng human nonocl onal
anti body capable of binding to hunman AlILIM were sel ected by said screening.
<2-3> Primary cloning of hybridoma Many types of hybridoma nonocl ones were
established fromthe various hybridomas (parental cell lines) , which had
been selected 15 in <2-2> described abﬁyg, produci ng human nonocl onal

anti body agai nst human AILIM by the follow ng assay procedure. Respective
hybri domas sel ected in <2-2> descri bed above were plated in 24-well
nlcrOMzﬂ%ﬁﬁriﬂﬂm aFwast-2hybri doma in each well was deternined by

i ettln Su | 1 0 oF&SM i (@S C T
T peny e e 8 St S o o PRl O PR

2.5% T- ﬁl%%mﬁ@m@%ﬁ%m P 1hb’»@%ua%o@ngn‘é@uEh@wptbug@gb)améaew

dded tq J I

anel JE§+QEEE§8§U%??ES"E%5 g%kEhﬁég%gﬁ§§%§%ﬁ§ggbphpglﬁute Hy%?&%%ﬂgg&

| xI C3 255 celllug/inin dAdHthe C@@Iﬂas}-nmosggﬁﬁn@éﬂl (Dh—feza@howlsbcci‘ehﬂud%p&nal on
(300 | a, ﬁ@@D@lgN-oétlﬁfEhNV‘Bl dﬂ@;étl?@fg?ﬁﬂ%r@ﬁwl)md&%ov&imﬂé) wtageaddec[ll

nodi fi ed nmedi um ( 150 , d then -1 aliquot of the Ce
suspensioh 2k VAR T BCBREHITREPS GFE CWQ%%%°%‘£W@I$“%¥%‘F%G%$@§ s r hat
each weldnigontained 4 cells 30 of the hybridoma. The above-nentioned

nodi fi ed medi um (50m or.100m was freshly added to the remaining cel
suspensi on, WYUEESFRESTHLEd = %‘\EFI Ofaﬁdlf‘t%nA{'-%%MTE@ﬁFt ISy el an s (ispemsnbn
was . adfledistsr,m;aaﬁh l\rl’]&€|l|0nu\4)fscmiﬂiﬁr[ afd’e&&hbyb’glfﬁﬁal’ ﬁ_ﬂarm:cooﬁl eﬁ%a@g@h to the

m cropl gt es_such. t ha C ne ells of the hypridoma. 35
Gl 1 vat PO e e R E P RS AR R bt | SRS oY
col oni esurfieydored beaiva tsdd gl oLy @Qﬁ&p\éﬁ‘ﬁ@réobﬂldck@dnBE}Yaaaln@E3$]§l WNth
L oot ot ARl SRR BB oL s, Pl Ll T ihnad TR L W B

nonocl on ag a| n uman M was
J.mmoblll ed 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 allowed to flowthroughthe flowcell (sensor
chip) at a flow rate of 20ul/min, and each of purified human anti-human
AILIM monoclonal antibodies, which had been prepared in the Example -
above, was added thereto (10 to 50upg/ml, 60pl).

_ Standard condition for the measurement was: association phas.

25 for 3minutes and disscciationphase for 10 minutes. Respective amcunts
of antibody bound to and resleased from the antigen were monitored
over time to obtain a sensorgram. Disscciation 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), dissocciation rate constant (kd) and dissociation
constant (Kd; Kd=kd/ka) were computed by using the analytical software
(BIRevaluation 3.0) attached to the kit

The affinity and the nesutralizing activity of mouses monoclonal

35 antibodies SAlZ and 5G430 to the human AILIM prepared in the Example

described above were alsc analyzed in the same manner as described



the culture supernatant in each well containing the colony. 5 <2-4>
Secondary cloning of hybridoma Subcl oning (secondary cloning) of each clone
fromthe various hybridoma clones obtained in <2-3> descri bed above was
performed according to the sane nethod -as descri bed above in <2-3>. Cell
density of each well in a 96-well nicroplate was adjusted 10 to 1 cell/well
in the present experiment. The screening;yielded many hybridonma nonocl ones
produci ng human nonocl onal anti body agai nst human AILIM Part of the clones
i ncluded were as below. (Cd one nane) 15 AlIF34 (JMabl 24), Al F182 (JMab-126)
, Al F3482R9WRab- 127) Al F620 (JMab-128) Al F1052 (JMab- 135), Al H5D3.

(JMab-136) , RH4#R86:-{J&BDa 1343, 0hEd2834(dMabsA38h nRALL3IN4 (JIMab-139),
A11488 (JMab-140), Al J40 (JMab- 14} $The nanes shown above are used through

the presEftoRppRIBaTi on, ZE)k%ahJe fChY | EXatpllesSerebtri betKbel B
i ncl udi ngra hee preseH- 1E9<zayrp| e,l.san@d*i n Figuresy am1>d1 J-&bl es copntgakny1ig the

assa result obt ai ned t hi Exanpl e Anal ysi s of egfties of
rmnoé orftF L4 i b(J %’25?683 %A allgges of the 2he%f\‘/Jy chai n an®¥- éj’fbfﬁt chai n By
usi ngI ELA@%wqb(fmmnnft Ly_ Qesei:_:oﬁﬂd beljovg 4>EM§V6LI flhe% 4,311&19 tlhe
nonocl on [ ag S pr oduc gac ybridomg cl one,
whi ch haggllgo%g#] c(;‘}g%ejd%aﬂr]é}<2-4in’ge§8rl bed above: djvx%a?slo i ndeed & Htman
nmonocl onzaﬁ&*mi boryab303Fhe recémbhibhant HPB- Ald. Teld§ over expressiig human
Al LI M i e epared,in.Exanple 1, sated i Ys Shaped
wel | of C op g?'%% gLa%EM ce? )nglo Cells a"CEEJI tur ed @% _
RPM11)640Wﬁ=3ﬂ&Jm(@m}:a|1rﬁhg 10%. B€SD® After t he 3:u*1>tmé was ccitmi)elt{ea t he
pl at e dlceE{?trlf | 3531,,8@0rpm for 2 jpi $s) to prﬁcb&&—ate t he
an en e res }

cell's, ti ng super natant was di scar, ded. sequent ly,
super natm395%_ﬁ1jp@am39) 3.1x10* 2.4x107° L7x107*
AII488 (JMab-140) 2.3x10* 3.5x107 1.5x10'9
ALJ 40 (JMab-141) 1.9x10% 1.9%x107° 1.0x107?
15 SA 12 7.8x10° 7.9x107° 1.0x1078
SG430 2.2x10! 1.5x107* 6.8x107°

The result shows that allof the humananti-human AILIMmonoclonal
antibodies and anti-human AILIM mouse monoclional antibodies exhibit
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

proliferaticen, etc.), in other words, whether or not the antibodies

exhibited regulatory activity on cellular transduction of

30 AILIM-mediated costimulatory signal. Analysis was performed basead

on the amount of cytckines {(IFN~Y and IL-4) produced in human T cells

as well as the dagree of human T cell preoliferation 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 8Ug/ml.

Each of the varicus human anti-human AILIMmoncclonal antibodies



(50ul /well) fromthe culture of each hybridoma cloned in <2-4> described
above, or nouse anti-human Al LI M nonocl onal anti body SA12 (2g/50pl) or-
alternatively human anti-KLH nonocl onal anti body (501/well) as a control
anti body was added to each well. The mixture was reacted 5 for 30 mnutes in
a refrigerator. After reaction, the sanple solution was discarded and each
wel | was washed with phosphate buffer (0,50 BSA-PBS containing 5nM EDTA).
Subsequently, any one of the secondary anti bodi es bel ow was added to each
well (diluted 1000 times with the above phosphate buffer 0 and added at a
quant i t prepased Fhwest¢ yasdiciderd voth BHSehd at hitnzkkbaceTlierasiioperst Opgas.

react edrhara r%%d}}’%%iu‘t@oﬁsrhﬁgfé g E:%EQE' dli@?&c@@qﬁﬁlyl?@@tcg%g_fgﬁ&re various

Bi oti n- I abel ant’ - hunman G ant | Bi ot n- ant 1 - huhan
| gG ant iFbodpniRedtics)s b @mwﬁi@bel(@@lughmﬂ. —Bu @t dugFmlant i body (EY

Labor at QrLS) ot 18l ofd frlabel e any i chugme Lak,ant | ody (Vector). After

reaction, the secondary anti bodg was di scar each well of the plate

was Washed wi ERCEHEE hbeFe? freviel b ied shiRs @asuFpared v@méqm@nty—human
h P ted
500 1 Mo ERTRe ALOVE: FEnt et PHOLEIALY aler” She dUden ar aeBdarT iy
of 50 | Pkel FRewadeaides 1B Bakh 3Rt TRoRen dili¥e DRROFLareEd errofrlla@ﬂles

m nutes (g, fn@tbl @@ﬁé ym1Af tefr east baRn WRach well ?&L} ht
above- ITE(I’I'[I gée IjélLt%em ufferu Then the bO\I}e nment Ytgﬁe ate CIEr)t%ffer

was add@&nﬁéléaéa mlbO%Oi\?édﬁMﬁélﬂ}J) ?%%rt@e?a@feaw%é@eaﬂepr@me Sepimlates

Analysi ge¥as iperbareed 410 ﬂﬁ"@rfamevt Reukgacti \smée@;fuetn&e_y antHe mrba%iw M

nonocl ogah %ntl bod in, the c (%ure pe nat q_t ofs ch hﬂytrll dgma cl nBe

the FPBoRMETEBRPo Sharbsproeis PPN FASCIRR DRIT 86 CORET P assay

was per Adreedcliia wawh ,sazrmmﬁr%r@emedwdescntbachm@bm& hys wad ngdbiel] omigwg..

:‘éggsnbl %&A}Wﬁiﬂgo%{fw%ngsALL Qc%le plaltrtl_'sst ve\rgg:eoi.ngg teél !iJcl\g”Pép%ggsi q’?our
Thus, respective wells of the plates were coated with the antibodies

15 mentioned above in (1) or (2).

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 AILIMmenoclonal
antibodies.

20 (1) Mcuse menaclcnal antibody SA1Z2 or SG430 against human AILIM
(JP~A 11-29599 (Example 12) and W028/38216 {(Example 12));

(2) Mouse anti-human CETP meonoclenal antibody JHC1 (alsc -
referred to as JMabl09; JP-A 9-20800); and _

{(3) Human anti-KLH monoclonal antibody {also referred to a:

25 JMab23; the above-mentioned Example) .

The micreoplates coated with the antibodies were used in the
Eollowing assays.
<7-3> Preparation of human T cell suspension

Peripheral blood was callected from each normal healthy persons

30 {5 persons; donor A, B, C, D and E}). Fraction containing mononuclear
cellswas preparedbydensity—-gradientcentrifugationusing LymphoPrep
{(Nycomed) . Human T cells were separated from the human mononuclear
<ell fraction according to the manual for experimental procedure by
using a Pan~T cell Isclation Kit (Miltenyi) and Magnetic Sorter. T

35 <ell count was determined using a hemacytometer. Human T cells were

suspended in RPMI1640 medium containing 10% FCS to prepare human T



(2) Human nonocl onal anti body agai nst KLH (keyhole |inpet 35 henpcyanin,

Pl ERCE) i nstead of hybridoma supernatant. The human anti-KLH nonocl onal

anti body was prepared according 101 to the same nanner as described above
in <2-1>, by immnizing the above-nentioned human anti body- produci ng
transgenic mce with KLH (keyhole |inpet henocyanin, PIERCE). Based on the
result, all of the hybridoma cl ones descyibed above 5 in <2-4> were
verified to be human nonocl onal antibodieS consisting of human-derived
heavy chai n and human-derived_x light chain. An exanple of the result is

i |1 ustrardd isrhepepeion, (Whieh ¢eldimds. assay result for hybridoma clones

Al H5D3 (&% 136)1 . M 1289 (IMab-138) and A11394 (JMab-139). 10 <3-2>

| sotypi ng of human nonocl onal antibody The isotype was deternined for each
of the huneRudAiIrehgfrbRg T IT R b dakad anthbaltéshprad@sdabyibhdy and

hybri dongs: thatnhach beaw agtopgd, i n <2-4> and analyzed in <3-1> descri bed
above. Determ nation was carrled out using a Human Monocl onal Anti body

| sot¥pi ng Kit HsanATededdn sQsaleays)l oge cletadiony .0 B h&€ .eRperi nent Xl O1pr/otsdcal
attached x1f® &@Eli‘/wﬁelﬂ i dsh8dAHABN, @Rl @Q@%ﬁhhé%l@f%ﬂ@hOQ@éﬁ%@ﬁs

were deternmned to be |1gG&/x. 20 Exanpl e4 Preparation of human nongcl onal
ant i bodyEheganidoRynBRNALRRRE ZhevarRAtiha plareAVEF M et ehalt 3AG Hody)

on largeg sedl$£ a0t ide, iPWhiddteati on <4-1> Method 1 Cells of each hybridoma
cl one produci ng. human ntl-hunan Al LI M 25 nonacl onal anti hody, which had

been prepar ed A4Fe2- A HeSETHIY abdveTUOwer e CAddédS o T cilthiee

flask (2QPer ALY (Sopnd ﬁakBU§§@lrearaﬁSPm@ gBdi U4 Nusl@OMBt e assay
cont ai ni ng 10% Lé[ tra Low Bovi ne, G FBS (d BCO BR%&Bio be confl uence under
an, at moS SR @ssercIBupddlent | 5 “¢heS P A FR T @f FhRas

transfemm@ium&osuﬁ@raanemtstsswapaﬂﬁuu&a&Lasbpﬁaseaiwd%ﬁiﬂ?@d fandtmhe
cells V\E.\Ero%.l%l\’»vlln'ﬁ eads.say

{2} Culture usingmicroplate coated with anti-human CD3 antibody alone
15 Human T cell suspension {(donor D; 100pl/well; 1x10° cells/well)

was added toeachwellof themicroplates coatedwith theabove-mentioned

antibaody, and then any one of the wvaricus human anti-human AILIM

monoclonal antibodies was added thereto (253pl of the antibedy of

40Ug/ml-0.0049ug/ml) . The plates were incubated at 37C for 3 days
20 in a C0; incubator.

<7-53> Determination of preliferation activity of T cell

Methyl [’H] thymidine (0.5uCi/well; Amersham-Pharmacia) was -

added to each well of the plates after incubaticn, and the plates ~
{ ware incubatedat 37°C for6hours inaCQ; incubator. Aftsr 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 (20pul/well; Packard) was added thereto.

Radiocactivity of 'H incorporated 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 monoclenal antibody or mouse monoclonal antikody) togather

with anti-human CD3 antibedy. Further, there were some differences



in ASF104 medi um (Aj i nonbto) containing 10% U tra Low Bovi ne 1gG FBS

(@ BCO-BRL) to be confluent under an atnosphere of 5% COZ at 37C. 10 to 20
days after the culture, the culture supernatant of each hybridoma was
recovered and transferred into a50-m pol ypropyl ene 35 conical tube
(FALCON) The tube was centrifuged under 500xg for 5 mnutes. 102
Subsequently, resulting centrifugal sup rlraat ant was filtered through a
Sterilization Filter Unit (NALGEN) , and“the filtrate was recovered. The
filtrate was | oaded onto a H Trap Protein G colum (H Trap 5 affinity

col uim Pint he GegArer sHameRHamrerl Bfeprtei@yudrkdhy atleel dbhhrsphosphat e

buf f 30mL | t 3 i R ly, the cqlunm.vas .
nshed w th phaEpBaE e Bt P i B ont et a FRen St ReaRP S o O e A s
el uted byheoaplagesOondikden atentoyfdeth (H2 Buman Chhercolbmly aflcand awd

wth & sottiBAReob lY SO EhER B e P &
fil té (Mtﬁ?mme:)clt@arleanvébmw elpreedigiitcat ¢1iTheddsad <) mgshiddd dueing
di al yzedcg?%ﬁhgp@%p??ggsbuf fer (overnight) and filtered through a filter

(M1lipore puri anti- Al LI M human nonocl onal 15 anti body was
obt ai nekT+6m eaghthfbcatomm bifn€FNYr dheicn lcomeesuparinatams deteraglned from

t he absorbanc JBAS ' t r I ( ;
1N BRI o 5 G o O edohe BBy [ AOR b1 one i Ch oRed Ben

pr epar edii n{204><726> detity iEbed rabowd, TEYf d ncoheitu bheg: isupkSEEG4 nedveame
(A i pomy HORL Al Ning ;10 & 1 oVl F B : ;
(1- ZQI OGC%E?EIW ¢ egc r)na’ _aéﬁgﬂn%ez%el pwgfe\ébggégg?ﬁ lﬁé%n%tﬁg&&g%é I K |Tne
1000 (| NFERRAS2aRCIBAEM2FAFEGRAYBISSSAI-ENCE) 7 to 10 daysafter cultivation,.

when the cell megpsity seachrdwdxid eelgusksl 4ot ke swpernatant of eac, 25
hybri doma cul ture was recovered. Each cu]ture supernatant was | oaded onto a

H Trap Protei R¥EULoPINTY{IRTFEY SHITHE CH2EMHPL PHOFEF AR QT ARYY sRgRpased

Phar macissdgnificantly depending on the concentration of anti-human AILIM
15 monoclonal antibody (human monoclonal antibody or mouse monoclonal

antibody) .

Example 8 Regulatory activity of human anti-human AILIM meonoclonal

antibody on mixed lymphocyte reaction (MLR)

20 Itwas testedwhether ornot the humananti-human AILIMmonoclonal
antibodies of the present invention were capable of contreolling
{enhancing and/ocr irhibiting) T c¢ell responses (production of -
cytokines such as IFN-Y and IL-4, cell proliferation, etc.), in othe~
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 allegenic mixed lymphocyte reaction (allogenic MLR) as an
index,
<8-1> Preparaticon of human PBMC and T cell

30 Peripheral blood (200ml) collected from each neormal healthy
persons (7 persons; donor A, B, C, D, E, F and G) was dispensad on
the layers of Lymphoprep {15ml; Nycomed} inmicrotubes (30ml; 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



pre-equilibrated wth phosphate buff er(30m) at a flowrate of 3m/mn.
Subsequent |y, the colum waswashed wi th phosphate buffer (20m ), 30 and
then 100nM citrate buffer (pH2.0) was | oaded onto the colum at a flow rate
of about 1m/mn to elute the antibody. -Then, a solution (pH9.0) of 750mMM
Tris-HC1 was added to neutralize the eluted solution, and the resulting
solution was filtered through a filter ﬂ_\/klllpore) to renove white
precipitate. The resulting filtrate was dialyzed 35 agai nst phosphate buffer
(overnight) and thenfiltered through a filter (MIlipore). Thus purified
anti - Al mmmeem nmofedlosarnanvaBodist ebmined bobtsdinged hepacyachetipri dbma

|1 ne. $o® Reacilyvily of hyrgg éd hpmapy Al Ll %g‘)l\ﬁan@%aqwl%é%) to

human AI LI and cross-reactivity of at to nouse
Purifi edﬂw¢mt¢mm@1tﬁalmﬁdAkEPM o niozce on&Fenganiibadiced Lsabweve m@

anal yze rt hei i o] n hl,,aS cross-reactivity to
nouse A?ﬁf/l%%\d éré gﬁgﬁikﬂﬁbz :rl Flgglm%gd'c%elcFIYE Sg% hew?hod 10 <5-1>

Est aBl i shnent RANTEESSAa§§andmht Bt HéOFQGhamasw fegrideniemt fobiemd
prepar atdor Qfs 10l ishicat bBRCCUrNeS, BeLRYSE alHe m%uaaox@}%ﬂ%aoeedugé d% i ed

human anti-hunman Al LI M nonocl onal anti bodi es were ant |
ELI SA sy weRd FRMGhHIedfe dE6dER eF P N ¥Hel 2 Gﬁ’ ghe| g, and

ant i bodyshel 5 308t i @ tda hUFRYGE dFC) Qﬂbbggﬁ¥nﬁiy2%édlﬁpﬁ§ré%ém|w1th

Organon Teknl ka) was added to each vve S ELI SA m cropl ate
(Nunc) EPrRDIRE THE PR d g rédmatsénﬁﬁ aF}&?Ié ForSeshdLtedt ot BRfsorb
t hetant lsdkg{ecﬁf@)tml idmedy-eQn EBEpéhﬁﬁ.ﬁﬁha&se aduidisequentd yitivtdessupetinat ant

(PBS) CORTHITH KOO O MBdHA0 s A o Be kD "o X PRSSAIAERCH o0
bovi ne sersimeabltmed .( BSA)rened: 0 PE% Jaedn@ld vaso ecﬂbxéeclolomeacamd/vehé wash

(2001 veld ). o0, g PLALS a5l noUBALed B LOOILBIDELLILE LA IS 1o

bl ock the a dy- free --Sites of
bl ocki nRewagermd wadudilocsr dede comipined together to give a T cell fractlon

15 After centrifugation of the T cell fraction , cells were re-suspendad
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 CDZ3

20 and CD8C(B7-1)/CD88(B7-2) and the other between CTLAZ and
CD8C (B7~1) /CDB6 (B7-2) , forwhich comparativelydetailedanalysishave
been previously made, are known as costimu-latory signaling pathways
required 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 twd known pathways.

Thus, by using the substances indicated below, test of this
inventionwas conducted toanalyze (1) the inhibition cf MLRby blocking
the CTLA4-mediated signaling pathway; (2) the inhibitior of MLR by

30 Dblocking the CD80 (B7-1)/CD86 (B7-2)-mediated signaling pathway; (3)
the inhibition of MLR by blocking both CTLA4-mediated pathway and
CDBO (B7-1) /CD86 (B7-2) -mediatedsignalingpathway; (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.

*



25 each well was washed twice with PBS. Human-derived | g& anti body
(50111/well; The Binding Site), which was used as a standard anti body, was
added at various concentrations (0 to |OOng/m) to respective wells of the
plate and the plate was incubated at roomtenperature for 2 hours. Surplus
solutions of 30 standard anti body were renoved and each well was washed 3
times with phosphate buffer containing 0.05% Tween20. Subsequently,

per oxi dase- conj ugat ed goat anti-human 148 K antibody was added to each wel |

(4,000 tinmes diluted, 100 I/well, Protos) , and the plate was incubated at
room terrper at u(rle fHQ:fnah Iamm—h&&&h%ﬁﬂﬂ@ﬁﬁ@ﬁ@ﬂld«ﬂ@é‘ gheessded ﬁﬁé‘péf‘@d in
m cr opl a 8% (%aas W t h phosphate buffer containing 0.05%
Tween20.® C&}h? MrgVelbstrate (conposition:

grlgpo phe&yl enedi aBlBe aﬁalphamﬁhemftmzmna@%oc@aQBOWa#Zgﬁ&hb@W @h@zg*@@%ﬁg%f )

uf fer eous solution o o hydr ogen per oxi de

was addt(e‘vd1 t‘?ﬁ"em I“’%afég‘%%wel ) and the plate was i ncubated at room

t enpgr at ur e HBﬁOHumhﬁuhnilﬁKnHt emncgubsequentiiho®M sulfagheiasi donesopdded
sf.op the reaction. Calibration curves were nade

to each well 5?%501/\3%

(Fi gur e 3% ett‘?& éal' ueyé W L8hsor bance rmeasured at a wavel ength of
490 nm by usi Ag doniser dgGae tridadty . RnEMiumanSSl/s; WesEga Perd afsmperad | h
culture rredl um al.gne or BSA solution alone as a test substance in the sane
manner agmﬁl@scrl * above. <5-2> Analyses for the reactivity of various
purifi ed humar 3ant &- hodaiurAl Lb¥M nerocl-dnadamant il esoricos bomah Aldd M ey

<5 2 35 Elarm el S B Sl I o R SR RS IR AT er e

prepareé@ngs follows: <5-2-1-1> Preparation of reconbi nant CHO cell
over expr essi ng emﬂaﬁanAbbehM@le?e&%@m@f\é £HO-6E LS (AUEEAPT essi ng mouse

Al LI M were prepared
Mixed lymphocyte reaction (MLR) was conducted on the following

6 combinationsusingPBMCs andTcells prepared fromthedonorsdescribed
15 above in <8-1>.
(1} T cell (donor A} /PBMC {(donor D)
{i1) T cell ({(donor D) /PBMC (donor B)
{iii) T cell (doneor 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 ths 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 teoc PRMI1640 medium containing 10% FCS.
Cell count was adjusted to 2X10° cells/S0pl.
Rasulting T cells from each donor ware also added to PRMILE40
30 medium containing 10% FCS and the cell count was adjusted to 1X10°
cells/50ul.
<B8-~2-1>InhibitionofMLRby humananti-human AILIMmonoclonal antibody
PRMI164(0 medium containing 10% FCS was added to sach 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 SAL12 was diluted with PRMIL640 medium containing



and obtained in the sane manner as descri bed above in <1-1> and <1-3>.

. CDNA (GenBank Accession Nunber: AB023132(cDNA); BAA82126 (am no acid))
containing the full-length ORF of nobuse AILIMwas inserter' into a vector
pEF- neo, and then the resulting reconbi nant expressioi 25 vector was

i ntroduced into Chinese hanster ovary cells (CHO cell) by a commonly used
met hod for electroporation (960 AF, 320,V); using a Gene Pul ser (BioRad) .
The cells were cultured in RPM 1640 nmedium contai ning CGeneticin (0.8ng/ nt;
G bco BRL) and 10% FCS to sel ect drug-resistant transformed cells, thereby
obt ai ni n0fBiisEto BOCRR E R FIRGVEL@NsT 85 5h NgrieusmsinvamteHe od ¢ Sthegn2ibody .
Prepar at beh ;9kqr eaARBLARY SHDLGAlIn OVEISWPT eSRIAY KAt Ald My Regonbinant
CHO cel | s overexpressing rat AlLI M were prepareé= and obtai nedin thée Same
manner ascdesstibgdcaboVe G-Blc1i1235and artd IBUGAMGDNA §CGeaBauEnttredsienls

Number : : 1 5 (ani ' - QntA.0LAg. L hevom -
fﬂl I ?[ene\?ﬁa%téé%ég%eﬁ Em%%sa?rl]é'gr't ((aﬁl% ir}%%géaq%/%scgglr%%%%?ﬁg%f I?z;?ng' thén
t he r%su&t@?i@r AecB i nAREUBR PPES EFVRCAD5 Al birhRaserAtEBdUtadcPRPbeChilnese

hanst er | | ; | o)
PHRAEY @@d)%%b (@ﬁ?gegi Hrod¥ alcf%@z%tyduﬁsg LB?O%%% § to the w Lis

el ectroporation, V) using a Gene Pul ser . The ce
were cul £ar éBiFA2RBMEB40 nedi um cont ai ni ng Geneticin (0.8nmy/m; G bco BRL)

and 10% FCS t ongsh eBLR5 wdlsUG:dradi Stadt ubiagsker mRd itRldyS , o tHeF efya 00l &hi ng
ronoc! onaf EAREPEERy . St RECRBISe (ALEFREDTAPSED 16 Adhi oo SeF] She tast
overexpr eabsngnuvyst AbLlM dehivkd HadmbeedififepaneddbnogSward- dxldesartbed
Q)¢ Resaf ey BELTE: CBoRtE BT el ABEr e 11 agtd or bhes FEboVErEY and
then suspendedoni hn@BSitResdhyi mf cdld oehbusme fratiumnlwasled) toyeidine
ormary (CHANA R (dOD) - TG A Hen BrLSH HEBr aRlFFasli oI aAEt 15
further gPuEAiRENYHE Y BES Wak addwel fectdd wea Lt heCTi hivajionaas deytimmed
28t h daysabtgle dNL PrARREY JHOHNL 2aEL Qs B 1D, PR L8ld e re narvested

using a Cell Harwvester (Packard). Radiocactivity of H incorporated

of the cells was measured in a B-counter (TOP COUNT; Packard) te analyze

the rate of T cell proliferation after the culture.

Results are shown in Figures 48 to 59.

20 <8-2-2>Inhibitionof MLRbyhuman anti-human AILIMmonocleonal 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 mecnoclonal antibody or mouse anti-human AILIM
monacleonal antibody SALZ was diluted with PRMI1640 medium containing
10% FCStopreparesolutionswithvarious concentrationsof theantibody.
The diluted antibody soclutions wera added to the wells (final
concentration: 0, ¢.31, 1.25, 5 and 20ug/ml) . Subsequently, T cells

30 (50il) were added to the wells. The plate was incubated at 37°C for
1 hour in a CO:; incubator (NAPCO).

In addition to the culturs of the T cells, PBMCs (in RPMI1640
medium containing 10% FCS) derived from other donors were cultured

independentlyafteraddinghuman CTLA4-IgFcto the PBMCs. Cultivation
35 was performed at 37°C for 1 hour in a2 CO: incubator (NAPCO).

Concentration of CTLA4-IgFc was adjusted to 20Ug/ml at the start of



were collected fromthem 2 days after the final immunization. The | ynph node
cells and nouse nyel oma cell PAS (JCR No.B0113; Res. Disclosure, Vol.217,

p. 155, 1982) were conbined at a ratio of 20 5: 1. The cells were fused to
each ot her by using polyethylene glycol -4000 (Boehringer Mannheim as a

fusi on agent to prepare nonocl onal antibody-produci nghybri domas. Sel ection
of hybridomas was achieved by culturing themin ASF104 nmedi um (A i nonot o)
contai ning HAT, 10% fetal calf serum am nopterin. 25 Reactivity of rat
nonocl onal antibody in the culture supernatant of each hybridoma to nouse
Al LI M wecsheetiex.m ned by reacting the culture supernatant with the
above-nentioned CHO cells expressing nouse AILIM and then neasurin the

fluorescence i Hpéﬁﬁ“te)?ltd‘fy cA St & WRHE FRS | TebeFeRd Rritgl ad |
(Cappeﬂﬁastﬁiﬂﬁa(g&dﬁd1ﬁbfimmm¢ytennLer 30 The screening vyiel ded nultlple

hybri domas pr u0| noc onal nt.i body having reactivity against nouse
AlLIM Anong ?"% ??d&ﬁ&cﬁ %&‘O\A&sﬁ %1 1bgdyn o é)éler Ben fjuwran

hybr$ dormlmmmmm AapEMI donhihbdy |dysectiaskhd hesvteolrlom) eel [5) 0.a3mhsnuss) to
| CR nu/nu,nm.ce enal e,, .7 we k ol d s after the

i nj ecti GFCYHRES %Sc&?e:s?lmjias Cgeoﬁg ve%ct?edr c#ndéfc"ﬁer%fu O%?/Xl‘ﬁp’é“r RO shde
anest hesism@cedrdirngheoincebanonhyc fistriMAD6 wnetthbcdd Beenr atlantéd MuSthe

Al LI M [ I i 2 5 i re fromthe ascites on a
| ar ge TST%%%Q -f%g?#h%gyrgi%?ivﬂ'glgo%h?\ggéaﬁtlEga%gpo Human, nouse and rat
Al LI M ConcentOmattih@nsficﬁtl‘thh@m afit Chhurah tArE], Mo rgaimoriab e bdgyn i B rend
contt ol t be s in d [ d be erm ed
base% on(a lrg%ﬁ%%gfqahd ?bra%égg/lg%#ges C?J?]flél‘sgﬁ Y'pescr|]§3ﬁ\lidleléjﬁﬁjz) ach
cells (mwgsl%lﬂqs yRst aededdenbralnte1dHO @emtlvmmewmgmman

AlLI M preepas €dabp . Exayilsr dnetcha) 4 8e0RD4 eeable@e@{erf‘eeéélgy%%wa%%sr&

mouse AlLIMprepared in <5-2-1-1> described above, and the reconbi nant
cel | ovEMSkpHeEaihd HIRTYE T IR JPasared)in BRILA2PELAEEY FEDEd-ESEPe fRdies!

plated iyx vl ba19f A mebbuELLSE, 2 B-counter (TOP COUNT; Packard) to analyze
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
surmmarized as follows:

{l) CTLA4~-IgFc blocks the CTLA-4-mediated signal transduction,

20 and thereby inhibiting the allogenic MLR-induced proliferation of
T cell.

{2) Anti-CDB80 antibody and anti-CD86 antibody inhibit the signal -
transduction mediated by CD80/CD86, which is a ligand for CTLA4 and
CDh28, and thereby inhibiting the allogenic MLR-induced proliferatio.

25 of T cell.

{3) Amonoclonal antibody against human AILIM, like CTLA4-IgFc,
anti-CDB80 antibody and anti-CD86 antibody, significantly inhibits
the allogenic MLR—induced T cell proliferation associated with the
AILIM-mediated signal transduction in an antikedy

30 concentration—dependant manner.

In other words, these rasults show that a tertiary pathway
mediated by AILIM and the ligand thereof in addition to the known
pathways mediated by CTLA4/CD80/CD86 and madiated by CD28/CD80J/CD86
exist as a costimulatory signaling pathways reacquirsd for T cell

35 activation, as well as that the AILIM-mediated signaling pathway is
inhibited by antibody against AILIM.
"



m cropl ates and cultured to be confluent at 37C. Subsequently, the

super nat ant was di scarded, and then any one 15 of the purified various:
human anti - hunman Al LI M nonocl onal anti bodies or control antibody prepared
above were added to each well (antibody - concentrations: antibody of
2004g/ M was diluted, with PBS contai ni ng 1% BSA, 3 tines, 32 times, 33
times, 34 tinmes, 35 tinmes, 36 tines, L b1 mes, 36 tinmes, 39 tines, 310
times, 311 tinmes, and 312 tines) in a 26 guantity of 5041 /well, and the

pl ates were reacted at roomtenperature fort hours. The solutions of the
monocl onal ant Fbhothesmoaeee d,itscrarieted thanploeac‘r;himrtly was twashediButimgsow t h

h h f %B b h di sh
Per okl daedtdneaLREaE At P Rate Lt Sl L EE) S AT BO0 VRS FRaBATPa-aaLn
wel | (difoted 1ho@RO tines§, 50|O’M@14I/CD8AM€D|8<5ame@1alt®cb , apsitishey pl at ead
were i ncgga;tgg gb/be%?‘scar %%&%t{iﬂ 1 hour. Surplus solution of the

| abel ed antlboywas ‘m cropl ates were washed 3 tines with
phospghat e buffer containing 1% 30 BSA Buffer cont ai ni ng substrate
(conposi h'x%lré hehenyl B%dh Q

[ citrate=pho .-

I ncubated at r@?&l&&ﬂ@@]’.aéé'ﬁﬁvieieéb@éﬁsgd w%%%bo%ﬁéuai%%aetiﬁ{duZMon

sul furic aci dwas added to each 5041/ wel I') op the reacti

Absor baneé \ﬁé’éilﬁ?é’éﬁfuﬂéa’eﬂdeé%va%jrjéhb%% ‘éYt‘ZFQ@XJ.ﬂ_@JFtYnmAB@Cam ngA@Cﬁﬁl chEbpehat e
readey (BiRoReflc Lfoniswludd A AsSAs WAS PeEILsaRd Widdhidied ebl O dGeor

control antibodies to evaluate the above-nenti oned anti bodies in the sane
manner a§cdeS EhBY SBHbFEL LS (TR MIESE CRE RN GIAP RS badgeSAEt Lo 1 stz |
agai nst BymarhAl Llel‘ﬂfe(clﬂam“\ 1d=229599stExampke 1 mpaut W98/ 3826 il &
12)); at m)ﬂocl 09 ant.i bod %10 5 agai nstnouse Al LIM (<5-2-1-3>
descri beé 55895 orucilarleudady

The activity of the anti-human AILIM monecclonal antibody of
15 the present invention to induce ADCC was analyzed as follows:

cr (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
at37C for2hours. Thecellswerewashed$ timeswithRPMIL1640 medium.

20 The isotope—labeled cells obtained were used as targest cells.

Control experiments wereperformedusingwild-typehuman 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 blecod collected from normal healthy persons. The
resulting human PBMCs were used as affector cells.

The target cells (1x10* cells/wall; 25pl/well) were plated on
each well of a 96-well microplate (Nunc) having U-shaped wells.
Subsequsntly, any one of various concentrations o¢f human anti-human

30  AILIM meonocleonal antibodies diluted with RPMIIS-’.LO medium containing
5% FBS (0.0001-1.0Mg/ml; 25pl/well), the medium alone (254l/well)
or 1% Nonidet P—40 (25ul/well; detergent having cell-lysing activity)
was added tc each well and the plate was incubated at room temperature
for 20 minutes.

35 | Cultivation was carried out using anti-human CD3 monoclonal

antibody CKT3 (ATCC CRL-8001) as a positive control antibody instead



(3) Mouse nonocl onal antibody JTT2 agai nst rat AlLIM (nmonoclonal .0

anti body produced by a hybridoma, which has been deposited internationally
on Cctober 11, 1996, under the international accession nunber-FER R BP-5708
in The National Institute of Bioscience and Human-Technol ogy, The Agency of
I ndustrial Science and Technol ogy, The Mnistry of International Trade and
I ndustry)), which is an 15 internationa_JLzSIepositary aut hority under the
Budapest Treaty; JP-A 11-29599 (Exanple€s’1l and 2) and W98/ 38216 (Exanpl es
1 and 2)). (4) The above-prepared human nonocl onal anti body agai nst KLH
(keyhol eof iampat-hinavwec PdAiIN aPtERCEY instkadafe mdnisoms segernbedntbove.

Control ELISA rJ S fo in_th er . 2Q . descri.bed
above using vviSI -%%Welﬁ%ho%%%#%ﬁ ?%Ziggdr{g?% Alr%l%lbfé'ggr’esg‘ix&§
reconbi naniflsZw@ldel |SOThévekbul wers stided ith liaglr es=13 tand 4thBasegdtenwkhe
result t al.ned, . 5Q%-peffective.concentration_| ED50: ng/ m s cal cul at ed
as an i%‘%‘ec%b%g:re% ﬁgt ragifa@t ?%%tg% Cd5RhUIIB T hERa R gﬁtsipﬂﬁ%r?aﬁ)fAﬁ%l IQI%ﬁDﬁBCFBnaI ,
ant i Bodyntayiadeeh Al LI M (reconbi nant CHO cel | overexpressing human Al LI M
mouse AILIM @ jnant cel EXDL £S5 Al : [ at
AILIM (reco |f§%%0 ggﬂjgg\/erég%?rq‘\é?si ng erea;éé%gfwg%ﬁe(%%ﬁgé%%rﬁa?ﬁed
by the daf@ul &biconlfér enshaesbel owRe301EARGEDSQpkonaCHOtOVeRs e XpEessd g .

h Al M= IMab+124)cante N b- " m
A Fas (IS TS i Tl s AEer0 (Tkbo 198) ot T pi " A RISy ®
(JVBb- 135Feunteng/ m ThearRIDR ACIMYE- L3683 P rEsEngANLELE GBLO U HBEE  CIMbLL8T3d

9. 6ng/ Mt roml 2289 ceNRD-113R) thkD.ANGiiHe A39a{dMabs I3 e dDnbng/ oF £11488
(3na>-140) ¢ 11 Opglnf, o
Percentage of cell membrane damage (percentage cell lysis),
which was caused by ADCC induced by anti-AILIM antibody or anti~CD3‘
antibody, was determined under an assumpticn that the radicactivity
15 observed with the medium alone corresponds to 0% with respect to the
cell membrane damage (0) and that with Nonidet correspecnds to 100%
with respect to the cell membrane damage.
Rasults are shown in Figures 70 and 71.
The result of the test showsd that human anti-human AILIM
20 monoclonal antibody of the present invention exhibited ADCC-inducing

activity in a concentration-dependent manner.

Example 10 Determination of gene and aminéd- acid sequences of humar

anti-human AILIM moncclonal 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 AILIMmoneclonal
antibodies, which had been prepared in the Example described above,
were determined as described below. Structural features of the genes
were alsc analyzed.

30 Byusing Quick PrepmRNAPurificationKit (Amersham—Pharmacia) .
PolyA"RNAs were extracted andpurified fromeachof hybridemas (clones:
AIHS5D3 (JMab-136), AII289 (JMab-138) and AII39%94 (JMab-139)), which
produce human monoclonal antibedy against human AILIM preparsd in
the Example described above.

33 The hybridoma cells were suspended in a cell lysis buffer (Lysis

Buffer), and lysed by using a syringe to solubilize them. Oligo (dT)



5 AlJ 40 (JMab-141): 3.7ng/mM SA 12: 1.8ng/mM SXA30: 1.2ng/mL (B) ED50
for CHO overexpressing nouse AILIMAIF 34 (JMab-124): 42ng/m 0 Al F348
(JMab-127) : Bing/m Al F620 (JMab-128): 100ng/m  A11289 (JMab-138):
53ng/m  A11394 (JMab-139): 60ng/m  A11488 (JMab-140): 70ng/m 15 (C) ED50
for CHO overexpressing rat AILIM AlF 34 (JWab-124): 45ng/ mL Al F348
(JMab-127): 62ng/m Al F620 (JMab-128):,97ng/m  A11289 (JMab-138): 57ng/ni
20 A11394 (Jwab-139): 90ng/m  A11488 (3Mab 140): 90ng/ M The result showed
t hat the human anti-hunman Al LI M nonocl onal - anti bodies of the present

i nvent i oAeEXRiIWAS addsrghr fihcan® iy hi hed S Tiadi andsheonhyare Mds Mhaksn

Further, cLb+ E]?S begn, JLvealed, t Bat 48 (B{[\E%Q%n?%?%sﬁ%ﬁ' -WRhe n@lol'lll}gﬂ RNA

,nDnocIonaI | bodi es (shown above™in are reactive
mouse Al ¥&# ghlerter%twwmm‘{wcrfm%f@apabu Efeyed 2o gk R@awesvpreyips0ated

Exanpl e6,, Def, erdHnadi oanafcidd kakb¥148d ewtt Lk A% AGd VI tYCQBcQHE?%;cmn
anti-human AlLIM nonocl onal anti body against the antigen (human AlL

Assod at PENPPhY R FBh AR AR SEFamines it abeenseane pkdy @awelength
di ssoci agEopggppstant (Kd) with respect to the reaction between each of the
purified various human ant | -human_Al LI M nonocl onal = 35 anti bodi es 5‘grepar ed

above and hunePPHPLF™F WERBRAGE SR N8RS R THY 5 1 AR &SNg) PaaA BBReaRi &
Bi acore XetpUBtshapcbharngcita) M-MY RebrelesPrepaaldiPtofe adigeD t9iR8 a

| mrobi | Iégrgunggcfae.ffgraggifable cDNA synthesis kit (GIBCOBRL) and synthetic
10 o©ligo DNA NotI-T (SEQ ID NO: 1) as a primer.
Specifically, single-strandedcDNAwas synthesizedinasolution
(about 5041} containing PolyA'RNA (about S5Hy) purified from the
hybridomas as a template, the primer (about 400 pmole) and M-MLV Revarse
Transcriptase at 37°C for 1 hour. Subseguently, JdNTP, DNA polymerase
15 I, RNaseH, DNA ligase, buffer and distilled water were added to the
reaction solution (4pl), and the mixture was incubated at 16°C for
2 hours to synthesize double-stranded cDNA. The =resulting
double-stranded cDNA was extracted with phencl/chloroform and then
precipitated with ethanol. |
20 Subsequently, EcoRI linker DNA (about 300 pmole) and DNA ligase
(Ligation Eigh; 33pl; TOYOBO) was added to the solution containing
the double-stranded cDNA in TE buffer (about 50Ul) 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 oligd DNA (20adp; SEQ ID NQ: 2) and olige DNA (24adp;
SEQ ID NO: 3), which had been 5'-phosphorylated and annealed to =ach
other by a commonly used method.
The DNA ligate was extracted with phenol/chloroform, and then
precipitated with =thanol. Subsequently, the DNA reactant was
30 digested with a commercially available restriction enzyme Notl
(FOYOBO) , 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 electrcphoresis. A plece of gel
contalining DNA of about 500bp to2000bp was cut cut. Cutting of the



Antigen to be immobilized on sensor chip in the kit was prepared as a
reconbi nant chineric antigen (hereinafter referred to as "human

Al LI MIgFc") consisting of the extracellular region of human AILIM 5 and

t he constant region (Fc) of human 1gGlL. Hurman Al LI M I gFc was prepared by
further purifying the antigen obtained according to the nethod as descri bed
in earlier applications (JP-A 11-2959312(2| anple 16 (2) ) and W98/ 38216
(Exanmple 16 (2) ) by one of the prese nventors, Tezuka. 10 The culture
supernat ant of reconbi nant cells producing the hurran Al LI M I gFc was | oaded
onto a ¢kIrapsRratel ed Guoowiml e Mk a:pIAafsfchmh@ﬂ weehugth PADERIBrddiide was

Aner sham Phar naci a re-equj librat hat e uf fer om).at. a fl ow
rate o&%ﬁpgnyﬁsll%a‘égsgr%gthler%%hﬁ LAF W/HP @E th 1 Octtﬂqli?r %%Vﬁaqeant .
on the coI urmThéSgShbaequ:eﬁﬁ I, tclmat@lwrranWQShmsbedpe\nﬁbdpmsmaiﬁfer
buf fer (20 ? é and t.hen 1oomv| tr te uff(grgflgHZ.O s | oaded onto .t he

col um UPPGWSr-&l'e 61 t& eﬁ%%& hitHarf UREE PR R W as

Subsequeatbyesrtte el ut ed soI utr on vvas neutralized with a solution (pH9.0)

f 750nM T HC I t b ff

?over ni ght;I. S%enjmptaﬁe so% T Ig% drfl.?\???gggl T pro r"@srgdaﬁ‘t A g%l% l?rda‘f‘@da
Concenty Bt Lon ves. det ot med. L1 omth Aﬁﬁ?&?ﬁﬂa@ﬁfﬁ’%‘f“am S'mﬁ&hepf"‘%“i "
a phot o gpe%‘f%?r%? e?‘if ‘3‘_{ Ifrlrﬁmgilg‘?‘ﬁe Pgﬁg%Bh%%ﬁér%g‘t'.i ﬁ@éhﬂﬁgﬁ% )
Al LI M | §FE &(hgtldeltt@rsm nedlltld:hﬁenemﬁgﬁm tirarDNA dd geltieneas oatiotadd into

(oY of (Rinan PRESRERET S il St i vl Sy (R PR ok

W98/ 38]23.4_’6 Ctlr%nﬁﬂle f@ @2}9 TAGEND) at eeEaéeerath@gt@%qeepeaﬁeqienner

as descrﬁé?@d:.ﬁ@@é’@ed'rﬂ? B0 Lanc entshat Lan,of ctherk %re%i—x!évra{ gzlfﬁuAOQtl%'r%‘%@ was
determ ned to be %ﬁ‘é'i"% 2> Determ nation of affinity and
r

neut r al®%+ n‘ﬂ"‘aa&arl\} FER R T DO Sl 85 Corcepe F%rtf}f?rﬁﬁﬁiaﬁlf‘&ﬂt@ﬁ of
anti genpréhyaBn AkkhWhkgFe) @Ret R@tsensor chip, which is described bel ow,

rl% Subsequently, the cDNA library was screened by a plaque
hybridization method (Manlatis et al., “Molecular Cloning: A
LabolatoryManual,” Cold Spring Harbor Laboratory, Cold SpringHarbor,
New York) as follows:
The cDNA library {(1x10* plaques) was plated on agar plates and
20 replicafiltersthereofwere preparedbyusingHybond-Nnylonmembranes
(Amersham Pharmacia). These replica filters were subjected to
hybridization treatment using probes labeled by using Y2P-ATP in a
hybridization buffer according to the plagque hybridizaticn method.
Probes used were HIGLC (SEQ ID NO: 4) for antibody light chain anc
25 NHCc2 (SEQIDNO: 5) for antibodyheavy chain. Single-plaque isoclation
was carried out from the positive c¢lones cobtalned 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 Taqg PCR kit (TAKARA) by utilizing
30 phage suspension from each pesitive clone as a template DNA. A pair
of primers used for antibody light chain were ExcellE (SEQ ID NO:
5) and ckl1l7 (SEQ ID NO: 7), and a pair of primers used for antibody
heavy chain were ExcellE (SEQ ID NO: &) 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



35 based on the instruction manual. and experinmental protocol attached to
the comercially avail able assay kit Biacore X 110 (Anmer sham Pharnaci a) .
HBS buffer (containing 0.01M HEPES, 0.15M NaC, 3mM EDTA and 0.005%
detergent P20, (pH7.0)) was allowed to flow through a Flow Cell-1 attached
to the kit at a flowrate of 51 /mn. Subsequently, 5 a solution (15I)

cont ai ni ng 0. 005M NHS (N hydr oxysucci nim.de) and 0.2M EDC (N-ethyl-N -

(di met hyl am nopr opyl ) carbodii m de) wasltadded to activate car boxyl groups
of CM coated on the surface of the sensor chip. Subsequently, 23l of human

Al LI M | grezsotwit | onc ( 100twdleo tiliedissaploreets B 1O sadisupuacetatesbyhf ere (pH
5.0)) was gdded tolthe to immbi#%g t he human Al LIMIgFc on the sensor
Ship. SUBRbHRERATA HARHRREas S TVACEa CEF RO Gr e R o BPOERETBYS

ijzlﬁil R/?I 3881 CE_?R_ISD%!‘S:ee{ﬁ_ ﬂasall’dﬁ.lngaﬁbﬁijWB)tfg_r f@?h#ﬂpbd@ed%ﬂ?@t@ﬁ@f CanthEnERISM
gFCc, L.nmD Ize y. the. | Il1zatigon t tirent perforned twce was
15 2, 444&%‘( F‘ééé’-ﬁ%’&?& ﬂ?#%%p%ﬁhe%?c% pec@ﬁgeﬁaﬁm ?E@Elﬁﬂsﬁnﬁ& clone
corr éspongls tverifibetiass hereusiif farcdantl Rdrefgrg/omiu Flan 38t |suatieh is a
reference flo ell, was bjected to_. the cappihg treatnent in the absence
of human Al LI MFIRSE (5 a6 i 20N AGr SASh Rt iRl St ¥a50 - PRESRAL &
buf fer was ablowerlkd of 6t aimthivoghxtheibhowf celis(is@nSWA ofhiptepésa, fimiv
rate of Li.n; LEi i zhuman_. Al L| M nonogcl onal
ot | bodi S “aREar i B ot s I kR Y Tt L A R T et 0
(10 to 505 BOL}vStemdar e ondiSuibsrguentilye phasuidifs wase assocdadd on
pha 1 j 4 at .on l . ectiyve
armERt szér(l)% %r%%%%ggﬁz% (?O:l?lj ] régﬁt ggsae r on%%%gégﬁﬁgg%gg\érag%snghi %%‘?/led
over ti M@ obedi nch2BeASEREHar L sSbei abiapmbds ant | héupskavanthe . aHtd gen
was achigyeds Byr-hamring sRRS-4 H1oughy bheasensor: Gl dta #n £ OWuthak8 A gar

2041/ mn._ 30 Based_on the_resulting sensorgram data, association rate
plates to form colonies.

Subsequently, bacterial suspension in ampicillin-centaining
15 LB mediumderived from each colony was transferred to a liquid nutrient
medium and the bacteria were cultured at 37°C 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
plasmidDNAs was digestedwithrestrictionenzymes EcoRI/NotI toverify
29 the presence of vector DNA and insert DNA (heavy chain ¢DNA or light
chain cDNA).
Each nucleotide sequence of ¢DNA encoding heavy chain and -
antibodylightchainof the antibody, whichwasinsertedineachpurified
f 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 sequence determination were as follows:
<Primesrs 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), 138/9H (SEQ ID NO: 10), AILIMHCl (SEQ ID
NO: 11), HCcl (SEQ ID NO: 12), NHCec2 (SEQ ID NO: 5}, HCc7 (SEQ ID
NO: 13), HCc8 (SEQ ID NO: 14), HCc3 (SEQ ID NO: 15), HCc4 ({SEQ ID
NO: 16), HCch (SEQ ID NO: 17}, HIGHC (SEQ ID NO: 18), HCcY (SEQ ID

35 NO: 19), HCcS (SEQ ID NG: 20) and polyA (SEQ ID NO: 21).

<Primers used for the detarmination of light chain cDNA>



constant (ka) , dissociation rate constant (kd) and di ssociation constant
(Kd; Kd=kd/ ka) were conputed by using the anal ytical software

(Bl Aeval uation 3.0) attached to the kit The affinity and the neutrali zing
activity of nouse nonoclonal 35 antibodies SA12 and SG430 to the human

Al LI M prepared in the Exanple described above were al so anal yzed in the
same manner as described 111 above. Respective val ues obtained are shown
bel ow. <cl one nane> <ka (1/ M Sec)> <kd[+%%Bec]> <Kd (M > AIF 34 (JMab-124)
1.6x10" 1.0x10-4 6.3x.10-9 5 AIF182 (JMab-126) 3.2x104 2.8x10-5 8.8x10-11

Al F348 (JMElb 342?,)1 11»1:9*133(24 (GEAX T 03 @XlgT&ATAhﬁﬁﬁ@ (éb@él&%B) ééﬂ%xﬂ@“mo
1.1x10-4 1.0x10- F1052 (JMab- 135) 1.6x104 6. 3x10-5

( JMab- 1368) é\IéaWéEM (SO Ngx 192 h- 11@1%@%%?6 Sﬁ%bT-D_Lm 1232xf1d5pca1 15880 4

2. 6x10- QD Ab1289) (JMRD1$38) sBo7x 0404 2 Oﬂﬁeﬂclgéﬁ%%z}%@% (34\@&1?%2@
3.1x104 2.4x10-5 7.7x10-10 Al11488 (lea 140) 2 5x1 0-5 1.5X10 Al J
40 (JIMaBD12P) 2 éxl G45 . 389- 5P 1N6x 16880 15“@APQQY$L 43E63 IP. 991025)1. 0x10- 8

SGHA3P 2. 2x104358qhxA0=41.6s81 1Y Sholheveesyl Losbovest bgia aldpaindde 4

anti - human Al LI Mmono cl or_al anti bodi es and .anti - hunan Al LI M nouse
monoc| oRERVINTEbRRES ST SR SRE%EAr SRR HiTdFRELRIGE REER ARnoclonal

neutralhﬁma@oagthga&ﬁstOhHME&nAIZQMAlthbhEaﬁépbﬁo&uéﬁaly teya cf Hyﬂﬁﬁaoma

anti - human AILIB&ggnoclonal anti body to nsduce cost | at or naI in
human TUEEHOPE %¥fal yZed taiisera“b’rn%?tc € FANTRIF SIht < Eﬁiﬁ%

nnnocloaaNAambqhedkes in accordance with the present invention had the
cap ¥.Q roII ncing and/or inhibiting) human T cel
res] ons ; F ggg@#lon ej‘I‘%nes such as IFN-y and IL-4, cel
i <Heavy chain>
DNAS&qhence:SEQIﬂ)NO:Z?(signalsequence:nucleotidenumbeg
69 to 125, V region: nucleotide number 126 to 419)
Amino acid sequence: SEQ ID NO: 28 {comprising signal 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 seguence: SEQ ID NO: 30 (comprising signal sequence:
amino acid number 1 to 22, variable region: amino acid number 23 to
116) , -
Clone AIIZ89 (JMab-138) i
<Heavy chain>
25 DNA sequence: SEQ ID NO: 31 (comprising signal sequence:

nucleotide number 94 to 150, V region: nucleotide number 151 to 441)
Anmino acid sequence: SEQ ID NO: 32 {comprising signal seguence:
amino acid number 1 to 19, variable region: amino acid number 20 to
116)
30 <Light chain>
DNA sequence: SEQ ID NO: 33 (comprising signal saguence:
nucleotide number 28 to 87, V region: nucleotide number 88 to 375)
Amino acid sequence: 3EQ ID NC: 34 (comprising signal sequence:
amino acid numbar 1 to 20, variable rsgion: amino acid number 21 to
35 1ls)
Clone AII39%¢ (JMab-139)



proliferation, etc.), in other words, whether or not the antibodies

exhi bited regulatory activity on cellular transduction of 30 AlLI M nedi at ed
costinmulatory signal. Analysis was perforned based on the anount 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 nonocl onal anti body O<T3l§ TCC CRL-8001) was 35 diluted with
phosphate buffer (PBS) to final concentfation of 8g/m . Each of the various
human anti - hunman Al LI M nonocl onal anti bodi es 112 prepared above was dil uted
wi t h PBS<Heayyf ichalingoncentrati on of 40g/m . The antibody sol utions were

furth di | ut i ! ; i I f i bodj
(40g/ - 0, 00aon S T B TR A R A P By e
of 96-wePb HPcLdBl alVesre@doncoaued awittilde Numpetd -UfBdre 4333 nonocl onal

ant i body OKT3 Py c lh)w@nd -a : t.he var] hupan

anti - human Al Lﬁ?@ﬁ&ﬁ%ﬁﬁ%ﬁ&%ﬁ??b?ﬁ%éb %%Oéfnryﬁ%%ﬁ%}%sq%a §%&§%%%e.

wel | P, aripg)aghtdinkpenh ICHP 1Avnveronablie artdbody BT @8g/drhugdert 0etch

wel |') al g@g, The plates O were incubated at 37C for 2 hours. Subsequently,
ody

the anti boc solutions were discarded, and each well was washed 3 tines
wi th PBS<LAghér chRén®ash, RPM 1640 medi um cont ai ni ng 10% FCS was added to

eac.. well (|QQa/sslddncangdebhe Rbates (\A@@ﬁah@é&%rﬁée%u%igomgeln&%r
e odies 1

Thus, respective wells of the plates were Coated wth the antib

ment i oned3 ab8v&=i nV( FFS6PR( 2PUCESRIAGE SXPRREMERt FweBd)carried out in the
samggnmanner byadsh&Gcipl abgseseat exkonvrbhnd hesf pidn@&irsgiﬂgega%bilvgeciﬁw&é onal
anti bodi es, .as control, ant.i bodgﬁ/; i nstead of the human anti-human Al LI M
monocl on&FRAnEFHOTERS DG ©F) 2 Npubat HdRDS | ‘T T GFEGH) 2SATL RHFRRE8E43H tO |
agai nst bhuemn AILIM - (JP-A 11-29599 (Exanple 12) and W98/ 38216 (Exanpl e

1)1 (2) Nousg ant{huren, CEIP, pongelonal At body ML (8l sous. TlSIIEY to
V BASE Sedquence for human immunoglobulin wvariable region genes

15 constructed by Tomlinson et al. (Immuncl. Today, Vol.lé, No.5,
p.237-242, 1995) was searched for each of the DNA sequences determined
herein.

Result showed that the V-region genes of the respective heavy
chain and light chain of the above-mentioned human moncclonal

20 antibodies consisted of the following segments.

<Heavy chain V-region gene>
clone AIHSD3 (JMab-136): 1-02 -
clone AIIZ8% (JMab-138): 3-13
clone AII3%4 (JMab-139): 3-13
25 <Light chain V-resgion gene>
clone AIHSD3 (JMab-136): L5
clone AIIZBY9 (JMab-138): A27
clone AII3%4 (JMab-139}: AZ7Y

30 Example 11 Inhibitory effect of human anti-human AILIM moroclonal

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, forsignbody, etc.) tothe livingbodies,

38 and can be broadly divided into congenital immunity and acguired

immunity.



(3) Human anti - KLH nonocl onal antibody (also referred to aL 25 JMab23; the
above- nenti oned Exanple). The m croplates coated with the anti bodies were
used in the follow ng assays. <7-3> Preparation of human T cell suspension
Peri pheral blood was collected fromeach nornmal healthy persons 30 (5
persons; donor A, B, C, D and E) . Fraction containing nononuclear cells
was prepared by density-gradi ent centri{ygationusingLynphoPrep (Nyconed) .
Human T cells were separated fromthe n nononucl ear cell fraction
according to the manual for experinental procedure by wusing a Pan-T cel

| sol ation KitT@Mlﬂgmmﬂ@ kﬂuhIWyﬁmﬁmcnfk&lxmindtfﬁhcbééedountnm&ﬁsﬁ@tﬁfﬂtned

. I de RP
Ut 9, 2 ASTBGUATE! ehe NOD JsablocNete o RRERdRd L EWASAS, CECLI,
<7- 4> Cdldukmdyther,end¢iyc @bkt uraes wepmagan ertcpl)atetm)caltw né thrabtdi-Nerameb3
B DS BeL AT Arite Bl PaFLarr) B o kRS e el | of the
m cropl at e codfhedl atitdr, amuamammunemw@@@eabova sysitehefpt b vasion
i bat g ult I t
of the Py PRIeELErs ur Bum L s ehy B Bl ekt e St B e
used in Ehéﬂ&@@apn)déscHﬂb%damﬁgﬁﬁn(assay for 1FN(). After sanpling aliquots
of the CU'tU@ﬁrﬁgg%r N8LaNk s ool SRREAL! YO Tl L ORI A BT MBI, Yae: § Ohoh N,

foll ow ng assa ture using mcroplate coate ant 1 - human
ant i bodyedilon@r LBIMpNTY Bl huBespbnsdunigpnor D; 1001 /wel | ; 1x105

cel lg/vel l) %ilﬁ@%@til@o@ﬁﬁae?@hheﬁﬁ: AR £1 Qﬂh@tﬁ%w%@@u%mn&nﬁl%an

above-nentioned antibod hen any one of the various hunan anti -
AlLIM rSné& éwavnﬁn%ieﬁaapée %Qréaéé’é tRefeRr®rEdsPYofhendl et i vt ©

409/ m - @. R4994R1 An ahe: plates wes ecdmyibat ed=at w346 E@nu3i83YSs known Lo
be involved in immune response to virus or tumer, immuns reSponse-
induced after transplantation of tissue or organ, hypersensitivity

15 to some drugs, and scme of autoimmune dissases.

Most typical phenomenon beleonging 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 intracutaneocusly injecting, to a living body,
tuberculin protein produced in culture supernatant of tubercle -
bacillus.

Delayed allergy is an allergy mediated by T cell (memory T cel.

25 membrizing antigen) sensitizedwithanantigen. Theallergyiscalled
*delayed type,” because it takes 24 to 48 hours for a living body
sensitized with ths 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; PED; 0.1ml of the derivative of 0.05pg/0. 1Iml
{2.5TU} for general diagnostic use), which is tuberculin protein



20 in a C2 incubator. <7-5> Determ nation of proliferation activity of T

cell Methyl [3H thym dine (0.5C /well; Amersham Pharnacia) was - added to

each well of the plates after incubation, and the plates were incubated at
37C for 6 hours in a CO2 incubator. After incubation, 25 cells were trapped
on G-/ C filters (Packard) using Cell Harvester. Subsequently, the filters
were dried at 40C for 3 hours or |onger,,-and then Mcroscinti 0 (201/well;
Packard) was added thereto. Radioacti V|2ty of 3H incorporated of the cells
trapped on the filters was neasured by a (3-counter (TOP COUNT) to anal yze
t he degreerdfiqd fZomcEhp prbrnFered itoweaialer begitilvati 8. I Revadu Brrea1shown

in Figurgs,ds ¢ aﬁga]pﬁ?lﬂ!l;ttﬂé rEQj;jéraa%?ﬁ?s)’ hewed thatumn gh&ei'rljse

n =gt o
significantly proliferated depending on the concentration of thecells when
m cropl at ke viey @egsatrad #itt Roansi 2RGRantAe LEM rehderonandahité hoehs &« ldnan

monocl onal s @it DO QhuHRYse maRaahonrak.anbibady)ybegat BEE a4 Nt ~hyman

CD3 antibody. Further, there were sone differencés 114 1n the degree o

cel | 3pr orfiererisshegdnongt tHe 8édersaxbn athéhet hednnands kheateT et $oei,d
not growsdgninll capf byt Mhelalkates had been,ceat adtmb tﬂ“ar?gﬂ-ﬁ" behuren, CH3
anti body al one and " anti-human Al LI M nonoc] onal anti body (Thuman nonocl onal
ant i bodyt®® S3HisGse 1F0h8EFENRPS LRtV BoRDY i ddt disi 68T PEuLanPrRsd=Idseused
during gathfat NG tdee tdd Sposife 65 Quantification of IFNy in culture

super nat ant of cel For respective cultures of T cells (donors B_and C)
described in )aYG’fJ é‘%—lﬁ§?lfeﬁeaﬁﬁﬁﬁhﬁgegfW}Fﬁyc?%llfﬁ%rdﬂ"g‘&ﬁletiédﬁéllﬁélﬁant s

wer €00 dps eretdied dy Joreamver dlype aveid-afies ey AdarRlSATY Tnduced
O thi 5 B MBI oA SnBEBESatceT o or T ERy THRISas IS Bh A GaHEry
dependi ngpan dheicondenmtrlathiicie afr gritainthunaingl shidh B mereciesrall aantiebody
(human @Poa%!l%rl@y g.gtsioggg)EeQr w%HSSrQQOJQé]OQé{ion (e.g., allogenic graft)'
as well as the above-menticned allergy to antigen from infectious
15 pathogen such as tuberculin allergy caused by tubercle bacillus
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 Riclogical Life Science Research Center Inc.; 3 -
individuals ineach group), whichhadbeen sensitized withBCG (Bacille

! de Calmette et Guerin), which is an attenuated live bacterium of
25 Dbovine-type tubercle bacillus, was anesthetized with ketamine
hydrochloride (lOmg/kg, intramuscular injection), and then any one
of the test samples indicated below was intracutansously given with
a quantity of 0.1ml to each injection site (6 injection
sites/individual) in the chest. The distances betwsen the injection
30 sitas of the sample were 3 cm or longer.

(1) 1:1 mixed sclution of human anti-human AILIM mcnoclonal
antibody (JMab-136; 0.2mg; 10ug at each injection site) and tuberculin
(4ug/1lml of physioclogical saline);

(2) 1:1 mixed solution of human anti-human AILIM moncclonal

35 antibody (0Mab-136; 2mg; 100ug at each injection site) and tuberculin
(4pg/1ml of physioloqica_}l saline) ;



anti body). Exanple 8 Regulatory activity of human anti-human Al LI M

nonocl onal anti body on m xed | ynphocyte reaction (MLR) 20 It was tested
whet her or not the human anti-hurman Al LI Mronocl onal anti bodi es of the
present invention were capable of controlling (enhancing and/or inhibiting)
T cell responses (production of - cytokines such as IFN-7 and 1L-4, cell
proliferation, etc.) , in othe- words, ? able of reqgulating the
transduction of AlILIMnediate 25 costinulfatory signal into cells, by

anal yzing the activity (nanely, DNA synthesis in cells) of controlling T
cell proliferatiorpkespbrieeduidieth (&BlSodenic as xeeddrynphlocyt e reacti on

|1 M . | P, d. T Ll
bor | phoral bl oot (200 Ee T XEr S 5o oS e L e e b 8B n 1
Eer S(r)]ns ;amtonein @ amna trP, a@nf, @rl@d?)ismﬂgg%l scp)ehs@d lonug bhedayens=etion

opr in r e : c
cgﬁri Pu%gFfé%%r}%da%%§§g%% i A%@é%#noufg j{s,lollr?t r?éd%aééné@ & PQatEive

r ecover egbnReebyvered cells were diluted 2 times or further with 35 phosphate:

buffer, and theqn cent i fuged (@t 1,800 Hg}nggrl Séceégiﬁag ﬁahoﬁghgi  a b BMy

(peripheral bl ood nononucl ear cell; 2x109- prepare
Cel | coutBxamsleeterdd ned- Ibygmlfh\gg aamem@yﬁodemiomﬁltal)l gudt tzmlbethelstﬂl S

to be useddmMRASSHYEL1081108 cablold LU of ol Alay) WaLLE daken and kept

on ice. ni ng} use e sep arat s descri bed
bel ow. 5 PanT AkdtatgomakFes (T ?Eﬁy?nm%t%ﬁl} R8P U8edtRermeher saphs akiidn

of Toceldsnd¥ ami BBMCreAceethNgakd e dmialiattachedebouthe tddetermine
remai ni ng PBMCs were added to the solution attached to the kit, and the

soliut i ontBRms2EFR ubat ByS BFHBEGSent |y, cells were washed with PBS cont ai ni.ng
5nmM EDTA and Q'I@A)I&%%BﬂdlﬁhSﬁoﬁﬁ sHspegded vn.PBS. 1 0 Subsequent |y, the

cel | suspensi vvas?)%%g %} a Pasitive c:Fel ecti.on +|(‘3§/-Ir]1|ten i

Bi ot ech) swol | t hPBS: 9XGSor ractioir 9\)&? rté’c % 3)/
was | Oachatigminﬁi():atrhtel}cdlnlm’bl‘amﬂ itrheanwaghoups subjected to injection of the
15 anti-AILIM antibodies, as comparsd with the control and negative
control groups. The inhibitory sffect was comparable to that of the

steroidal anti-inflammatory drug used as a positive centrol.

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 tc br
affected with acute or chronic graft versus host disease (GVHD) afte.

25 the transplantation, was analyzed by a commonly used method. Tissues
wera stained with HE and human anti-human AILIM mcnoclonal antibody
(IMabh-36) prepared in the Example described akboeove.

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 wers

all obtained from chronic GVHD patients. Further, AILIM-positive



solution was recovered. The sane treatnent was repeated once. Recovered
sol utions were conbined together to give a T cell fraction. 15 After
centrifugation of the T cell fraction , cells were re-suspended in PBS.
Cell count of the resulting T cells was -determ ned by using a

hemacyt onmeter. The cells were used in the foll ow ng assay. <8-2> M xed

| ynphocyte reaction (MLR) As descri bed §§ two signaling pathways one
bet ween CD28 20 and CD80(B7-1)/ CDSE B7 ;3 and the other between CTLA4 and
CD80 (B7-1) /CD86 (B7-2) , for which conparatively detail ed anal ysis have
been preveauosiynneage £ el kndvno&sl esmp hub atrowy i shgaiadni infl atthMgyphecyte
reqwred f clivat I ocytes such as T cell, etc. Nanely, the
proli ferafll 6%LC t?'otn adcl1 %eggpot}/n%gp‘f o&lm xed 25 | ynphocyt e reaction (MR
can be induced by the signal transduction through each of the two known

P e cpxilite DY BLOO,LPG SHIRLANe St I SR A MO Mot E ot ERSpoay,

CTLAS netbatednsidoges im@aﬂiﬁ@gry( 25itgheli ihi bionkery Gf 1R by 30 bl ocking

t he CDSO (B7- 1),/ ' Y ' t 3 h

i nhi bit | o§1 of ?%E{C%SEFEZ% g ggghéé‘%ﬁgl-‘?rg%}“ﬂ&ﬁgﬁpa Em@v\@eéﬁés%’ogﬁd( B7at)

/ CD86 ( Brhg) humedi aare@ishw| AGLPMt haapcleanit raex‘qlhvmdmecsi ot Ofe MpRebynt

bl ocki I h
i bi {1 o0 SFRER By B ek 10 hot b LA nad Breq  cyzesiefl gy o ol BLa1RE
Al LI M rreaitatw%mhz\mg Tt hewpAdr Fesd lsm@ramwm@rléwédy 1g¢8ntEe} liHugan
ant irhuneRe Al Ld M appochonat aantibedy i b BEERY ik 2 tdie, @?Hahet@%g Lhed.
above); (2) Muse anti-human Al LI M nmonocl onal anti bod (sane as_ in_the

above ExafpFe}s 5°g8y IlllTrrria’ﬁsaﬁPPlKEFIdrrBH%FBHaPraﬂPFbé@l? PARgat PRROESARR I ;

sane as hAtthedabevecxaipherivitd)o MeHEEnL U1 bedy ] { 88L s t DEARE :@Dﬁﬂey

negat i ve con (0] nmunot ech
g &5. lvy t&'xe same me)thod as described in Example 7.

<13-1> Dilution of antibody
15 Anti-human CD3 monoclonal antibedy SP34 (BD-Pharmingen) was
diluted with phosphate buffer (PBS) toa final concentrationof 1ug/ml.

The above-prepared human anti-human AILIM monoclonal antibody
JMBb136 was diluted with PBS to a final concentration of 40ug/ml.
The antibedy solutions were further diluted with PBS to prepare various

20 concentrations of antibedies (40ug/ml-0.064ug/ml).
<13-2> Coating of microplaﬁe with antibody

Each well of 96-well microplates was coated with anti-human -
CD3 monoclonal antibody SP34 (lpg/ml; 25l to each well) and the human
anti-human AILIM moncclonal antibody JMAb136 (40ug/ml-0.064ug/ml;

25 25Ul to each well). The plates were incubated at 37C for 2 hours.
Subsequently, the antibody sclutions were discarded, and each well
was washed 3 times with PBS. After the wash, RPMI1640 medium
containing 10% FCS was added to each well (100ul/well), and the plates
were incubated at 37°C for 1 hour. Thus respective wells of the plates

30 were coated with the antibodlies mentioned above.

Contraol experiments were carried out in the same manner using
plates coated with human arnti-KLE monoclonal antibedy (JMab23,; see
the previous Examples) as control antibedies instead of the human
anti-human AILIM monoclonal antibodies.

35 The microplates ccocated with the antibodies were used in the

focllowing assays.



(5) A mxture of anti-hunman CD80 nonocl onal antibody O (Pharm ngen) and
anti-human CD86 nonocl onal anti body (Pharm ngen) and (6) Human CTLA4-1gFc
chinmera nol ecule (Ancell) M xed | ynphocyte reaction (M.R) was conducted on
the following 6 conbinations using PBMCs and T cells prepared fronthe
donors described 15 above in <8-1>. (i) T cell (donor A) /PBMC (donor D)
(ii) T cell (donor D) /PBMC (donor B) ’86 i) T cell (donor C /PBMC (donor
A (iv) T cell (donor E) /PBMC (donor 20 (v) T cell (donor F) /PBMC
(donor E) (vi) T cell (donor G /PBMC (donor F) The concentrations of PBMCs
and T c€lX 3o Beenrsetion tdfe neskeywBr eeddj guospgnad odescri bed bel ow. PBMCs

wer e suspendedd,n JARSa1and JReNi {4 aeéigé&%gdi %%%mc@&géﬁclgﬁfé ¢S 6%:1&“7
The cells were subjected to X-ray irradiation (50 W tth an 1rradi at’or

( Hi t achmrovEDUEd)canet} ks were frechieraded bedersiGyat agientheen adifadya bion
PRM 164 } L i 0 Il count adju :

cells/ Sgls. egﬁ‘?% ﬂcgig{% ?%Ig%&gaeg%}donor vverre a sgbadszfjh%g %}gp%ﬁﬂq%&%l 30.
medium BéFE Ini MPrITE FCS RN t el 2 efprasantdnds oadjtdst ervyniand o monkey

cel I s/ S@bnotirAeky | dibid i anpf MRy hupRa-agkhnhurea A'aHM”HFHE%' %3#477
anti body PRM 1640 nedi um cont ai ni ng_10% FCS was added to each Il o a
96- wel | (BRcESRZR@ IR n@ R isHapan weP P sanA186ryt BSR-68 hiRRrPBErmmyehunan

Al LI M manegl-anals anki ety se 40 US@riaitd mfiymam AL i Mn sOnoganalr ant ¢ hadyy
SA12 was diluted with PRM 1640 nedi um containing 11 10 %-CS to prepares

ol uti onSAFH VAT SFETBHOET MatiTehs® dietaeY et batly. MomkRved d&ifthisbdipre
sol ut i oBs sweirei=RTdadrRPr 140 weldisi tiohala i ndeRCeDEI|ts ONTHhs RodkeylT 28115
and 20g/m ) Subsequently, T ielli (ﬂSOI) were added to the wells. The plate
was i ncIBIFER RO AT celT /ml) Was prépardd. .

<13-4> Cell culture
{1) Culture using microplate coated with anti-human CD3 antibody and.
anti-human AILIM antibody

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 37°C for 2 days in a CO; incubator.

After the culture was completed, respective microplates were
used in the feollowing assays:

20 <13-5> Determination of proliferation activity of T cell

Methyl [*B]thymidine (0.5uCi/well; Amersham-Pharmacia) was
added to each well of the plates after incubation, and the plates -
were incubatedat 37°C for 6 hours ina CO; incubator. After incubatior
the cells were trapped on GE/C filters (Packard) by using a Cel.

25 Harvester. Subsequently, the filters were dried at 40°C for 3 hours
or longer, and thenMicroscinti 0 (20pl/well; Packard) was added theresto.
Radiocactivity of H incorporated in the cells trapped on the filters
was measured by a B-counter (TOP COUNT) to analyze the degree of T
cell proliferaticon after the culture.

30 The result is shown in Figﬁres 73.

The result of this assay showed that simian T cells were
significantly proliferateddependingon the concentrationof thecells
whenndcroplateswerecoatedwithanti—humanAILIMmonoclonalantibody
(human monoclonal antibody or mouse monoclonal antiboedy) together

35 with anti-human CD3 antibedy.

The result alsc sugg=ssts that the human anti-human AILIM



5 1 hour in a CQ2 incubator (NAPCO . After the reaction was conpl eted,
PBMCs (S01) derived froma different donor were added to the wells to -
initiate MLR Wen MR was conducted using an anti body ot her than human
anti-human Al LI M anti body (described abeve in (3) to (6)) as the test 10
substance, T cells derived froma different donor were allowed to react
after the incubation of PBMCs with the tgst substance. On the fifth day of
the culture, tritiuml abel ed thym di ne ?%H—Thym’ di ne; 201; IpG/well)
diluted with PRM 1640 nmedi um containing 10% FCS was added to each well.
Cul ti vat PeRoRAsIadnenHEBacisst 6f Bhe BagSeAft énvensienl carebhas Eonpbaked,

the cell grweies,a éx\éﬁ}%t £de &b%m@ sl fedj@i!@étﬁ{e ERackand) o Fﬁ?qﬁoga%&mt y

. of 3H incorporate of the cells was nmeasured 1n a (3-counte
Packard) to analyze the rate of T cell proliferation after the cul ture.

Resul ts @ggm EQV‘{"@' rEsFﬂﬂﬂrl%rr@%ﬂ Bfﬁ%et@d%z? ﬁﬁdﬂl@ i d %ﬁdo Mr 19 éJITB.n

anti-hu al—antf.body i ETITWHET €

Si gnac-l i :"" "Z‘-vl.“'...—":- ofr BdPEGEEy B9 Al PRV AR eI 3RA Cont ai ni ng

10% FCS was adfledetacgachk welrlsaof(enz M@mecm ﬁx&ﬂ&l@tﬁoi@/ﬁ@%é& SPAPLIS
Al L1 M. nonocl onal anti bod or nouse

wells. A solution of hun& Ja%fantl-

ant i - hun8AtAPLERRRBNDR I BPERT |°dbc%}]a§ X/vés SRS FESF WCRR 2PRR 264B1 ndtRaim
cont gl 3| 8¢ %%Q%%{FFSCDS]pbepaEﬂIHOIL:nTgaﬁﬁS \(\BVh/Bawasww%@@befaltl onfs oflthe
ant i body. e diluted an ody, sol uti.o t he S i na
concentration: T0% Bréri‘:“ii?S f tl}fhd“?%‘? %ive gé%% ]B‘ﬁf?'(} 1% geFrst 35 (Bopl )
were.OaddedampléheSvﬂeiésd dih e gl iataer Iwas, bycma:md ahe3a€gfr9re off Hrowibihisn CO2
i ncubator P n, t the cuI tu i

RPM 1640° r}él}l@? ?%goﬁ%aﬁﬁgn% %5‘% q&F; ve‘%ﬁ‘? n{hght l\fgﬂoqn]i(s)dr)san %O%iﬁrﬁt%red
i ndependennky ALLEM édg‘ang Nb&ﬁh—-@EA&l kgEctol fdye mbmme\/atl on 35 was

perforned; at §7C‘sdgn35 hour in a CO2 incubator (NAPCO . Concentration of
ad] ust ed

CTLA4-1 gFC was to 2011g/m at the start of 118
The following samples were ussad:

15 (1) Streptavidin-HRP (Southern Biotechnology Associates,
Inc.) ;

(2) Soluble human AILIM ligand ({fusion protein between the
extracellular region of human B7h and the constant region of human
IgGl); '

20 The proteinwas preparedby the method describedbelow in <14-2>;

{3} Bictin~labeled socliuble AILIM-IgFc;

The AILIM-IgFc was prepared by further purifying the antigen _
obtained according to the same method as described in earlier
applications (JP-A 11-2959% (Example 16 i2))'andﬂﬂ098/38216 (Example

25 16 {2))) of 6ne of the present inventors, Tezuka;

(4) Human anti-human AILIM monoclonal antibody {JMab-136;
described above} ;

(5) Human anti-KLE monocleonal antibody (negative control
antibody; IMab-23; described above) ;

30 {6) Phosphate buffer (PBRS (-); Nikken Seibutsu);

7) PRMI1640 medium (Nikken Seibutsu);

8) Fetal calf ssrum (FCS; JRH-Bioscilence);

10) Tween2( (BioRad);
11) TMB® substrate chromogen (Dakeo).

<14-2> Preparation of soluble human AILIM ligand (fusion protein

{
{
{9) 30% Bovine serum albumin (BSA; Sigma};
(
{



the MLR Subsequently, PBMCs (5041) were added to the T cell culture

descri bed above to initiate MLR Wien MR was conduct ed using an anti body
ot her than human 5 anti-hunman AlILIM anti body (described above in (3) to
(5)) as the test substance, T cells derived froma different donor were
allowed to react after the incubation of PBMCs, which had been cultured in
the presence of CTLA4-IgFc, with the tﬁét) substance. On the fifth day of
the culture, tritiuml abel ed thym di ne “(3H Thym dine; 20I; |Ip.C/well)
diluted with PRM 1640 nmedi um containing 10% FCS was added to each well.

Cul ti vat {r®B7 wesgEontdfhtge ¢otranel tayarAfderon bé uhdnnd wasdadmpkehedanthe

cells vere .harveft%.lma bg E&i ng a Cell Harvester (Packard) . Radioactivity
of 3jj i%(%lrcf)rbr% € of tHe &el | s was neasured in a R-counter (TOP COUNT ;
Packard) to aradtyzie RUB5 whe pakeacfedl fednd Ipuredd fpeaipbaralt biobledeulryge
Resul ts _are sh L n _Fi.qu 0 The ul aobt ai ned from.the two
Losts qdlRaTon Tboe sl Endoad s Banalirat B 1ot 1 2RR A4 1R SRt e |
CTLAS 4- mdizatved siygnalk stizans dnohi the o2tk Anel tdveradbrNANDE g | i 410 at BEmplate

I ogeni | i i oLl (2 j - cDg0ant |
OB N PR ROt BReRhe1 (Bl ob P by STk SPRAF By BosbT ERRs,
whi ch | sDilA i gerch€ 9t s CTEABCAnPRL) CD28, and thereby inhibiting the allogenic

M_.R-i nduced pro}i Aio, 25 of T cell. (3) A nonoclonal antibody, | hst
human Al LI M IﬁHeJ%LM‘IIY’FC, anti - CDBO ant i bod}é and anti - CD86 a%t?%o y],‘S

si gni fi cl@tiGAGHHIH $GCCEHeCHFLBgeRFETRERCARALEd ' T EBRI IPr B8Pt f 89 hthaning

assogi atgdywi th the AddMdJimdiated signgl;dd ansductigngin an antt body. .30
concentration-dePendent manner. I n other words, these results showthat a

tertiaryl pat GRMAG G ACEGA M EF M ERACERECET dAnFEQER Waf 4% Nding 2Rk o -
the knowe spatdiiestss ediaat gite by r CEbAGLCRRYU(ABH 2adetRghathdYynthesizau
D28/ CD%%/aCrEgJ§ify cDNA encoding the extracellular regionof human ATILIM ligand-
{nB7h) by PCR. by using the cDNA as a template and the primer pair,
15 PCR was conducted to prepare a DNA having Xhol and BamHI at respective
ends thereof containing cDNA encoding the extracellular region of
human B7h. The resulting PCR products were digested with Xhol and
‘BamHI, and fractioned by agarose gel electrophoresis to isclate a
band corrasponding to about 720-bp cDNA fragment, that was predictad
20 to encode the extracellular region of interest. The isolated cDNA
fragment was subcloned into plasmid pBluescript I SK (+) (Stratagens)
pre-digested with Xhol and BamiI. It was verified that the cDNA ~
fragment contained the porticon encoding the extracellular region of -
human B7h by sequencing analysis using an automated fluorometric DN:
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, 1990, prepared
by Dr. Ssed et al., at the Massachusetts General Hospital) with BamHI

3¢ and Xbal. This fragment contained exons encoding the hinge regions
of human IgGl, Cyl2, and Cyl3.

The XhoI-BamHI fragment encoding the extracellular region of
human B7h { h B7h), and the BamHI-Xbal fragment containing exons
encodingFc (abbreviatedas “"IgFc”) of human IgGl, preparedas dascribed

35 above, were subcloned into aplasmidpBluescript II SX (+) (Stratagsns)

pre—digested with XhoI and Xbal.



exist as a costinulatory signaling pathways required for T cell 35
activation, as well as that the AlLI Mnediated signaling pathway is

i nhibited by anti body against AILIM .1 119 Furthernore, it raises the
possibility that contribution of AlILIMnediated pathway to the signal
transduction may be conparable to those of CTLA4/ CDBQ CD86- nedi at ed pat hway
and CD28/ CDBO/ CD86- nedi at ed pat hway.. jsexanple 9 Activity of human
anti-human Al LI M nonocl onal antibody to induce antibody-dependent cellular
cytotoxicity (ADCC) Biological activities caused by antibodi es include

induction of aRtPESEFSAERINdERE BERFTLEr Wa§t BLeRF eed ywiWDC)oL ADCCKPSIatol10
Cyt ot oXi ¢ ragfiran ot Rat, req ghxre%?t biewanti Bagy ld&n%%%tm@n fhfgl%fnf %Sah%@-&@hhs

and target cells, that _induces dama%g on the target ceéells induced
ef f ect or tEE PELZAER1AEIPYNBRGEGREOT et Fale hﬁ@lai}rrﬁgﬁﬁonucaYe&rSlng T4

| eucocyt enaThegasti vidds ehistike ARk fbm@nﬁldésl\ﬂlﬂea%&@nﬁﬁt@@d E%§¥39Elo&5
the present i nvention to i nduce ADCC was anal yzed as

nGCi / Y06 VELLeT %Féﬁa@@%?%&r%‘)u%gé’ddé{&lt 80trh1§°chr tRur%_"'cﬁ’ h&ﬁﬁﬁif and
Al LI M Oveﬁ@ﬁﬂab@%&l W 68668DE Bagh nHREZ-ALL "aald$rigirenanesdi Bi e sExamehent

i O TENE R P AR SV MR L P IR N
obt ai nedawera strield pas 7haiIgedtc .cel | s. Cont rol experinments were perforned
using w1 Lpa iy Lo cells, |abelod WD fhie soLope, s conlral,
PBMIL U r astbersnfénensepar MEM rizkd ifimp e qrera jphieraal 1 0od oﬁdt&bl tetf egefuronand
noral ERbU RSO Tnes LERHLLAE W0 LS MR ety Ty et Lo
wel | of sleétweblraitdoopitat & i@hOraradamgrad stepledt wel | s.
The transformed cells were allowed to expresshB7n-IgFc by
culturing them in serum-free ASF104 medium for 72 hours.
15 HB7h-IgFc was purified by using a Proteln G Sepharcse affinity
column (Amersham Pharmacia) as follows:
The above-mentioned culture supernatant was centrifugsd te
obtain centrifugal supernatant. The resulting supernatantwas 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 scluticon was recovered and then dialyzed against phosphate -
buffer. The outer dialyzing buffer was changed twics or more. Thus
[ purified hB?h—Ich 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 monocleonal antibody

(TMab-23) as a negative control antibody were diluted in a series
30 of 11 levels, and each sample (2004l) was combined and mixed well
with 2000]l of RPMI1640 medium containing 10% FCS. Thus various
concentrations of antibody solutions were prepared. Biotin-labeled
RATILIM~IgFc {(2pl/tube; final concentration 1Ug/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.



Subsequently, any one of various concentrations of human anti-human 30 AlILIM
nonocl onal anti bodies diluted with RPM 1640 nmedi um contai ning 5% FBS
(0.0001-1.0g/m; 251/well), the medium alone (25111/well) or 1oNoni det P-40
(251 /wel |'; detergent having cell-lysing activity) was added to each well
and the plate was incubated at roomtenperature for 20 m nutes. 35

Cul tivation was carried out using anti ﬂﬁmn CD3 nonocl onal anti body DKT3
(ATCC CRL-8001) as a positive control body instead 120 of anti-human

Al LI M anti body in the same manner as descri bed above. Subsequently, the

ef f ect or<tétds XBAy rfatd ciB0achHili8y ol las/t\ix/eIPJILIBDh\/omldl)onmI enaddedyt 6o
each wel h t ypder an

at m)sphezif%ﬁlgéf1 gfl&%zgiﬁd 183 gé?ﬁ%% %I%K#B%Ef | va sgnpl es were
centrifuged (al'tB"le}-SDquJrrwas aﬁ@a‘dortqotam:hutoes])l rRésuI tﬂﬁwgwehbemmataplawas

di t f | b

V< count erSOHHA SET A4S P coahPer FRE® ARtRS DI G SrEResHCBR P Yo
the Bel Isti3® tthe ¢uhbure sﬁmkm‘aiamtwabey réreon@BQEOmf eaehl wemnbéﬁﬁetlba
ADCC. P t
caused B9 SECC RAUEE S SnciR LI RF G PESay ot S et Rty vead®
det er m neshtmideinam .SsBAPt Ib(honihéwelhb W@JIaMHd mot yad:ﬁ wbibrueth lwickhthbe

di t | 0
ond ©hatot TR R et or 1 S 0ns Eor IB00s s e e BB I T RERbT o
damage YR@%J t s AEEeTSHEMP 3 9 gihess 7 Bk was WOY%@ulatnchh?héiﬂee‘s%llS
shovg W%%b@@'tﬂﬁ’é@%ﬂl&'%ﬁ@?ﬂ@ﬂ??' onad ;i bogdy 197 Lhen pL

i nventl on exhi bited ADCC-i nducin activity i1n a concentratton- depen

manner. Sdikplwelld BaERFHEFatilof ¢ Fera sandded e ddid @d@nce@h%fph@?@ar

anti - hungpds Aééall\écmamcllmbaaﬁd hodys Agdegpal yabarof §HEuEBR ¥2s SEANSNESS

of ¢ fz?c?rz(l:oeda!c Hﬁ he&yg wehfisr,lswé?e \Q-rlealslhe % mes with RPMI1640 medium

containing 10% FCS (l20pl) pre-heated at 37°C. Subseguently, PBS
15 containing 3.7% formalin (100ul/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
(120pnl1) . 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 (120ul).
Subsequently, TMB' substrate chromogen (504l/well) was added to each ~
well and the plate was incubated a2t room temperature for 20 minutes
Subsequently, 2N sulfuric acid (50ul/well) was added to each wel.
25 to stop the resaction. Absorbance of each well was measured at a
wavelength of 450nm by a THERMO 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 presentmethodcanbeutilizedto screenand identify
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




encodi ng the light chains of various human anti-human Al LI M nonocl onal

anti bodi es, which had been prepared in the Exanpl e descri bed above, were
determ ned as described below. Structural features of the genes were also
anal yzed. 30 By using Quick Prep nRNA Purif ication Kit (Amersham Pharnmaci a)
Pol yA RNAs were extracted and purified fromeach of hybridomas (clones:

Al H5D3 (JMab-136) , A11289 (JMab-138) a g A11394 (JMab-139)), which produce
human nonocl onal anti body agai nst hurman FLIM prepared in the Exanple
descri bed above. 35 The hybridoma cells were suspended in a cell lysis

buf fer (LEgsingibphf fap) prodidenadderwfdiunpm Byee¢hheasposbitind | vzeh t hieen

OI i go (ga—ak%auc&%hnowam@tﬁmztm& he 5oldhidd 28 Bt S5 £ ahy, A0, L xiyre

PoI yA' RNA  waslelWaseanailyhes vhpbheBAY @ct ataezdtlpdwmwa&%mpn@@lmaht ed
with et haﬁe&boamgstafntm §d e | Thvll 8 EDTA P2 G %@tﬁ%‘t?noﬁ e

Pol yA' RNA obt al ned was _detern ned_ by absorbance at™ a wavel engt h

Doubl%- stFandddce DA whsS 5373 haeFRACDY 16 A TPbIopA THIGA sagrfacet eﬁpmam@n T

accordinget @ MMV Re¥erse h@@@%ﬁ@ﬁ%ﬂ@:ﬁ%l@ﬂg &5 £ LMY chidd | ¥uman
avail able ¢ synthesis kit RL) and synthetic 10 oligo DNA Notl-T

(SEQ ID R@‘Clﬂlmaéna%fﬁ%é‘ron@pjéﬁﬂ cRtipody gg eedtlr Rhged fepRARAR 1nduced

synt hesi E?Q:drfta%ti@gbﬁmr@@n T(@bDUtr i@ AT COoNt digRingg PovyAsRNAL (@bositr.B8ls) |
purified mthe, hybrid tenpl ate, the primer (about 400 pnole)

a
andM MLV< é?s@ll%?gﬂch?pF8§é%8 7C forlhour. Subsequently, dNTP,
DNAp@ yner ase Abti-hikiNaseth3 DiNMnd ¢ gasel bmfih@d@nd&ﬂBsHATtedcma&&mcwwHwas
added to reac sal uti 4R1) nd th ture was |ncub t. 16C
for 2 Phreteh et i kb ABF Eot VERTIok coRie L ignpebureingh o Sia/iL
double st r andeTh e BNA e hmmﬁac&éﬂIMnlhg@h@nﬁﬂ37hﬁﬂgﬂeﬁ(prapaa@dthbuve was

i pi h |y, . EcoRl b 00, -
ngfgflg EfﬁéﬁtJﬁgégggot?gatloanfgﬁ%n%3 at+%ﬁc%£» %ggfadded oq#ﬁgij dy

sol uti onsedntapm$ ngrere 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 menoclenal antibody OKT3 (8Ug/ml; 25)l in each well) and hB7h~1gFc
(40Ug/ml-0.064ug/ml; 25l in each well). The plates were incubated
20 at 37C for 2 hours. Subsequently, the antibody solutions were
discarded, and esach well was washed 3 times with PBS. After the wash,
RPMI1640 medium containing 10% FCS was added to each well (100pul/well), -
and the plates were incubated at 37°C for 1 hour. Thus respective
{ wells of the plates were coated.
25 <15-3> Preparation of human T cell suspension
Peripheral blcod was cellected 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 froin 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 RPMI1&40 medium
containing 10% FCS supplied with human anti-human AILIM monoclonal
antibody JMabl36 (20Ug/ml) . HumanT cell suspension (1x10° cells/ml)
35 ©prepared was incubated at rcom temperature for 30 minutes.

Human anti-KLH monoclonal antibody JMAD 23 (20ug/ml) was used



t he doubl e-stranded cDNA in TE buffer (about 501) and the m xture was

i ncubated at 16C for about 80 mnutes to ligate the cDNA with the |inker

DNA. The |inker DNA used was a doubl e-stranded DNA 25 consisting of oligo

DNA (20adp; SEQ ID NGO 2) and oligo DNA(24adp; SEQID NGO 3) , which had

been 5'-phosphorylated and annealed to each other by a commonly used

met hod. The DNA |igate was extracted w EQ phenol / chl orof orm and then

precipitated with ethanol. Subsequently, the DNA reactant was 30 digested

with a commercially available restriction enzynme Notl (TOYOBO, and then

i ncubat ex Vi tregR Tonerere Ry andiibssive ATP solution (G BCO BRL) and T4

ki nase (HQYBO-at1 3 30 mnutes to phosphorylate the 5 end thereof.

The resuﬁ?f ng ﬁ\ﬁ'l Z@lﬁgglepl tated with ethanol -, and then 35 fractionated

by pol yacryl arhndéhge$a@ﬁelé@napﬁo¢%§a§CrAh@Ob@bOG’fe,gbumacoTltcaJ:ﬁ AgsDbs bbn

about 50 bpvasg sc t f carried. out
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[ rra@h atquleld\/wlltéhﬂnth Bupiast GBﬁa?ﬂh’F%b@@Ynaé@ hﬁﬁ@“@@lﬂ couendf fhenvad aceushsd

and then sispended i nFE i of -qoJhe; suspensignas.cent i fuged and the

resultin <fgal| er natant was reco recovered was ligated to a
comrer ci 3ﬁ%a\%q%4‘@$5ﬁﬁﬂa°fpﬁ§@él\f@é@é‘@%ﬂ@éﬂ“{'@/ 25%: T Ak lsham
Phar maci a) i nyihe pr eﬁﬁmc@ug@tdfﬁmwattywm' | %&%%rﬂéﬁ%ﬁ gaxt%ém

H gh; TOYOBQ (at 16C m nutes) . In the next ste
was pacl@éjt‘jjéﬂi> Rt 5261 ’é(r‘?lﬁ'a %‘1255’:? IE’QF‘% aé&ﬁl’t‘eFElléllF’?t&\?& I éﬁﬂethﬁnﬁ%l%tt%age
pack k@g: m&r&rtc@?@@cggg 3t 70°C @@lgglsl F@IBMA@&E);%Q?&FEH es Ltztdfrteétglﬂg%@l\l%&
Tt ary ERSNGSLito FRaR oo APPBAS SHoPE Carti o St (B NPt o4 He 2
exper i mgfirale s tRrQt 060b saljuaiiad, t thehﬁtktérs %_@bﬁ&@@'&@ ¥oQ rf%rC@N'ﬁau;. -
-'v'M?{2%|o§rﬁf§%%ﬁe§8§9&%yeu§t§sc583Fg7nrv§rbfeLQ%dd o B SBP PRGBS0 0 -
Col d Spriang oldartheri,ty of Eilncorporatedljtthe cells trapped on the filters
15 was measured by a PB-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—-IgFec (in
20 the assay using the negative centrol 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 antibod

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 calls instead
of human T cells used in Example 15 described above.
<1l6-1> Dilution of antibody and others
30 Anti-human CD3 monoclonal antibody SP34 (BD-Pharmingen) was
diluted with phosphate buffer {PBS) tca final concentrationof 1Mg/ml.
The human B7h-IgFc prepared above was diluted with PBS to a
final concentration of 40pg/ml. The antibody solution was further
diluted with PBS to prepare various concentrations of thes antibody
35 (40ug/ml-0.0064lg/ml)
<16-2> Coating of microplate with antibody



New York) as follows: The cDNA |ibrary (1X10" plaques) was plated on agar

plates and 20 replica filters thereof were prepared by using Hybond-N nyl on

menbranes (Anersham Pharmacia). These replica filters were subjected to

hybri di zati on treatnment using probes | abel ed by using732P-ATP in a

hybri di zati on buffer according to the plaque hybridization nethod. Probes

used were HHGA.C (SEQ ID NO 4) for antibgdy light chain anc. 25 NHCc2

(SEQ DNO 5) for anti body heavy chain. Single-plaque isolation vvas carri-ed
i ned | the primary screenln

out fromthe pgsitiv % ;@
secondary scr ?ﬁ:khd"e n%qs §7‘l(‘?ﬁé?lp 2453 YFYIMP RS R bR tlHea%F%llB‘éiH?nwas
anpl i fi edp3byo RER 418k DOaRt shAGLesPER 082 d0thJag PGRGYni1 (Ié\ﬁé%} ‘Q%ﬁ}\

~utilizing _30 phage suspension from each positive clone as a
pair of P#t %br%n%géﬂn‘?%ryélhﬂ%%ﬂy(W@'ftmlc‘fpalorpﬁﬁé’rge/“éocélslué (LSEQ‘,E‘PE ‘F\Ej-l 6)

and cklli‘né%ﬁg.t@s Nt rd) incapdtadpakr 39TC mdier sigised fosupptd 1y hegy
chal wer e he . r sultlng

( SE
rodﬁ%‘fg’(@@es?iléEfPBna?éddé%ESFg?ﬂg ?Bdaeﬁgﬂa'!"egg %%hgﬁs%‘%ﬁin S5t dse
gel el eckitpheB ®si s AfRiser aheofwagdl, mmasniOngedDmSceﬁtabnmthD@%)chs was

corresponding to the hea LN ht chajn 123 were cut o
Nucl eoltol ﬁ‘g gqﬁ%n%%%ho‘f]ewe?gﬁlh@lg ?‘H alf‘g }%?h% 2hef Were %ﬁ%tiﬁ%%%ﬁ& ng
a DNA Segtiéhder (3F3Ar.PETApp,| redpBtasyst @ak)ls, of ABhe ARl Stk Segpescidigrad

Sof t war e, ystens) and ABI PRISM Auto Assenbler (PE-Applied
Bi os sterré?ll; %Aéggér%bggch positive clone 5 was verified to have sufficient

I end{Oh ofl;udt edreparssgasned. mOWII@argé‘ fedih shepsirgdea of each positive
clone was inf eﬁ%%ﬂé’raﬁ bQQBH NB@G o‘iﬁ.e‘c’%e\ﬁ' %&%%ﬂ&mﬁu@m&w of

interest, and the resulting f arrent ous phages were plated o
anpi ci | |fﬁa%w1apﬁnnglnﬁp§%§1qrw@w ¢} bhves prse%é&@éﬁﬁwﬂwﬁwﬁ@%

wer e recoyefedrdfaaish pusihedybpomebneo eohoniioscR¥ER . CONEIY B4 ¥sL t Jrethod,

and E. coli JMI09 was transformed wth the plasm ds Subsequently, the
transfor%‘é%e%’éF?%t%F‘@nb‘l Gl %Wp‘?ec]rllsl FRTE FREETH 17 hEPFiBRCYERIC L Pt es
to figr meehedy efononuclear cells by using anti-human CD4 antibody M-T477

(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
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-KLE monoclonal antibody JMab-23 (20fg/ml) was used -
_ as a negative control antibody. .'
25 <1l6-4> Cell culture
In the same manner as described above, monkey T cell suspension
(100pl/well; 1x10° cells/well) was added to each wall of a microplate
coated with anti-human CD3 antibedy and hB7h-IgFc, and the plate was
incubatad 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 sach wall of the plates after the cultivation, and the plates
were incubated at 37°C for 6 hours in a (0. incubator. After the
incubation, the cells were trapped on GF/C filters (Packard) by using
35 a Cell Harvester. Subsequently, ths filters were dried at 40°C for

3 hours or longer, and then Microscinti ¢ (20ul/well; Packard) was



Subsequently, bacterial suspension in anpicillin-containing 15 LB nedi um
derived fromeach colony was transferred to a liquid nutrient nedium and
the bacteria were cultured at 37C for 24 hours. The bacteria were harvested
fromthe culture, and then the plasmd DNA was purified by a plasmd
purification kit (Quiagen) . Each of the plasm d DNAs was digested with
restriction enzynmes EcoRI/Notl to verify 20 the presence of vector DNA and
insert DNA (heavy chain cDNA or |ight Fai n cDNA). Each nucl eotide sequence
of cDNA encodi ng heavy chain and - antibody |ight chain of the anti body,

whi ch wagdedsefhi-a®id), eactaduyddiia tpl @snig, i nasrgetaraungd oy t@zé?OcE@PI\é,
used net hod usi ng DNA See{uencer 25 (377A; PE-Applied Biosystens) , ABI PRI SM
SequenciHgPBEft REr ENS PELASSS #@SBREeRFrass P PAsoPHisM MRR FRBERD| o )

( PE- AppkihadyzBi esysidifee RYf MerseUsask-d 101 £ & hgr seguanee rdeher EynatiQn were
as follows: ggl’l nmer s used for the determ nation of heavy chain cDNA> 30
(

ML3R pri mer ® FBSN&" BS AGENE L IU TS c6e¥{ E (SEQ ID NO. 6), 136H (SEQ .
ID NO 9), 138L9H-&SEQtI BEN@iniQ) ,LnAlthhM-i@és(tSEQoand P@atllaonld‘é@lr (c%Elel D
NO 12), NHCCWQSEQ | Dﬁggd%gét NO HCcB (SEQ 1D NQ  14),
HCc3 ( SEERID §yanped 9% thi—‘a):onﬁé%réseerﬁ Bt maf’f)B MiEs
Eggg : DN tﬁS)asklggQueSE@ tD:l xf%ga\avé%ontiew é:SEQ:bE)yNO hzm A Py A
<Pri se r the determ natio tcal

(3a° MREAT s e RS0 L Bl e A ur R e  Rame o o pfed NS
AlLIN Lﬁto@.SE@thiN@ m@Rkey Al NI (SEQ I D NO 23) , LCcl (SEQ D NO

24) ,, ck117 (SEQ ID NO 7), HGC (SEQID NO 4), LCc2 (SEQ ID NGO 25), HK
ECS ID NG 26) , and polyA (SEQ ID NO 21) 5 Sequence Listing shown bel ow

cont ai ngndDNArdequéped ieadddiiniy heavy chain and cDNA sequence encoding -
light chain O%h%Uﬂ@»ﬁl?ﬁ“ﬂeﬁheﬂ%alaQEBQBgéh%%a'o%Stuﬁ@u'I@er%ﬁ'oﬁél ‘Mr{s& Al e

produced by eac doma nentione ove as amno ac sequences
deducedbirdimghe hl@;wAgé@}yI@Reegf humanorigin, and therefore these antibody

induces no serious immunorejection due to antigenicity to human, i.e.,

15 HAMA {Euman anti-mouse antigenicity) inahost, whichhas besna serious
therapeutic problem (side effect) in antibody pharmaceutical
preparations comprising non-human mammal-derived antibody such as
mouse—-darived antibody. Theantibody of the invention is thusofgreat
value as an antibody pharmaceutical.

20 Thus, the human monoclonal antibody of the invention agalnst
ATILIM (particularly human AILIM) and pharmaceutlical 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 controlling a variety o

25 Dbiological reactions (e.g., preoliferation of cells expressing AILIM,
cytokine production by AILIM-expressing cells, immune cytolysis or
cell death (apcoptosis) 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 associlated with the
transduction of the AILIM-mediated signal, controlling and inhibiting
the onset and/or progress of the dissases.

Specifically, by providing pharmaceutical preparations

35 containing the human anti-AILIM menoclonal antibody of the invention

or a portion thereof as an active ingredient, it is possible to inhibit



_0 done AlHSD3 (JMab-136) <Heavy chai n> DNA sequence: SEQ ID NO 27
(signal sequence: nucleotide nunber 69 to 125, V region: nucl eotide nunber
126 to 419) Amino acid sequence: SEQ ID NO 28 (conprising signal sequence:
15 amino acid nunber 1 to 19, variable region: amno acid nunber 20 to 118)
<Li ght chai n> DNA sequence: SEQ ID NO 29 (signal sequence: nucleotide
number 39 to 104, V region: nucleotide;gynmber 105 to 386) 20 Am no acid
sequence: SEQ ID NO 30 (conprising si gna sequence: amno acid nunmber 1 to
22, variable region: amno acid nunber 23 to 116) C one All289 (JMab-138)
<Heavy chiai Ais=R5 BRA P&GYeRce: TEQ emmDLe3] a( vowmiatsi of stiyirasseqlenge;
nucl eot | dee GIbglq O 4ide 450 Ml 20100 DUELEOLIES QUIDEmIRd {0, £« AL NO

. acid sequence: SEQ ID NG 32 (¢ onprising s Sequence: am no aci d nunber
1 to 19, a¥h¢¥%b¢§qf@@|®nde§fﬁ@ﬁétéélrdlh‘€%%rp q50a51a1531r9@leu@ﬁlamtmom

sequence; BEG:LD, 0. <33 ceaoBmiisi Ng-pLADAL ca8aYoIESt 1RUA A0 dle: hers =28

to 87 re |on nuc eoti de nunb Am no acid sequence;
NO 34 ( FRaF napdi iRl Laifueree - hnFhds atFdedubbe? auteimming disises

region: &m0 ALt augegéeal QrtﬁéuiéﬁiyﬂQﬂr@oﬁéﬂiﬁ%dﬁé@%&%d%aﬁ#avy

chai n> DNA sequence: si gnal sequence:, nucl eotlde nunmber

to 152, &A+EFFHwS lﬁth%B%?%I%rn&ﬁ*BléPlﬁ it GHAFOEERNIG Saci 2 Beq atSE‘CSl I D
NO 36 (£oemfisiHgrai gnalkcesaaunaais boRN Nengthmaunber (sl 4.0 Hdpavoriabl e

region: §¥2£¥?J@?é%s”ﬁgggfrégéélon {GVH reaction) ; graft versus host disease
10 (graft versus host disease; GVHD); immunorejection associated with
transplantation (allogenic graft or heterogenous graft) of tissues
(tissues such as skin, cornea and bone) or organs (liver, heart, lung,
kidney, pancreas, etc.); immune response to foreign antigen or self
antigen (for example, production of antibody against the antigen,
15 cell preoliferation, cytokine production, 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
forwhichvarious steroidal drugs are used as anti-inflammatory drugs,
for example, inflammation associated with wvarious arthritides -
(rheumatoid arthritis, osteocarthritis, etc.), pneumonia, hepatitis -
(including viral hepatitis), inflammation associated with infectious
25 diseases, inflammatory Dbowel disesase, enteritis, nephritis
{glomerular nephritis, inflammation associated with kidney fibrosis,
gastritis, vasculitis, pancreatitis, peritonitis, bronchitis,
myocarditis, encephalitis, inflammation associlated with
ischemia-reperfusion injury (myocaridial ischemia-reperfusicn
30 injury, etc.), inflammation associated with immuncrejection after
transplantation of +tissues or organs, scald, various skin
inflammations (psoriasis, allergic contact dermatitis, lichenplanus
as a chronic inflammatory skin disesase), inflammation associatad with
multiple organ failure, inflammation after operation of PTCA or PICR,
35 and inflammation asscclated with atherosclercsis, autoimmune

thyreoiditis, etc.



116) <Li ght chai n> DNA sequence: SEQ ID NO 37 (signal sequence: nucleotide

nunmber 33 to 92, V region: nucleotide nunber 93 to 380) LO Am no acid
sequence: SEQ ID NO 38 (conprising signal sequence: amno acid nunber 1 to
20, variable region: amno acid nunber 21 to 116) By using anal yti cal

the Iibrary V BASE Sequence for human

i mmunogl obul i n vari abl e regi on genes géﬁonstruct ed by Tominson et al.
(I'munol . Today, Vol.16, No.5, p.237-24 1995) was searched for each of the
DNA sequences deternmined herein. Result showed that the V-region genes of
the respectivdrmeaditidmni wiand Feghecthapntot thevabbestiaeneidohrdihimann
monocl o odi-es,. £t i chain
VT egi ot biES T e A TELE T IVABC TIET: “1509 2 EF Anc A1 1988 T HAIIoF. 05, 13
cl one AMBOS wab}magu)s. aa-i&%lhtdgittOWathe\phaalgmmtg@r@l cohpoei sl bEB3
(JMab- 1 e 2 38 4 L A27
50 Exampe 2L TR DI Gy el 1ech  oF SRumn” St hunan AT LM hRocr Bmare =%
anti $)odymo¢h deloaye Ry pe sHypaesSasi it u\me@yt(:DIrmlmh@ Bioliogupalregpsttémmoin

| Une [ESANoRn S Jrifd O Plebi Sy Ji%cll: Sldainal & gper '

(pat hogenic crpoogrﬁ' r#ljsms &}59 vllgaf uis c aaf:%er#num an a‘:{gaglkt gﬂé Rl
forei gnisbeng &r cinhk ‘%h@l¢|@¥ﬁ§tb§m]@§tl@51 and can be broadl y divided into

congeni tal i maidis NG AGHY negk LAMURLt YerA28 ofhﬁdé%ﬂﬂubé SuSysieo of
el imnation based on non-specific recol%nl tion including phagocytosis b

software for gene sequence,

phagocyt%@%lﬂcﬁ ¢ Jﬁﬁ%ﬂn‘tﬁ:lté’a‘?‘ILIM or ATLIM ligand, which is within the scadpe
0 of the present invention, it is possible to control the signal

transduction associated with the interaction between AILIM and AILIM
ligand through the binding teo AILIM or AILIM ligand,

achieving screening and selection of pharmaceutical agents (synthetic

and there _

chemical compound and antibody) having potential activity to treat

15 the above-mentioned various diseases.
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| eukocyt e, nonocyte, macrophage, etc.), attack by natural killer (NK)

cells, and opsonization of antigen by conplenent, etc. 5 The latter,
acquired i nmune response, is a systemof elimnation by |ynphocytes
(mainly, T cell and B cell) which acquired specificity (activation) to the
antigen. Further, acquired i mune response can broadly be divided into
cellular imunity and hunoral imunity. 1.4 Unlike anti body-dependent hunor al
immunity, cellular inmunity 1is an i mmune response expressed in general by
the direct action ¢ T cell on an antigen as the target. Cellular inmunity
is known t., BeRpAVOFRERTR G ARNe ISSTPomid o Wif ud gl fleisy, iSeausace:

response priti@ycad jakt er idanspl 8at gL imar Ofedh SSHE, OFx QL PN, hypersensitivity
15 to sone drugs, and some of autol nmune di seases. Most typical phenonenon
bel ongi ng%R0 I€efPul & immunity is the well-known tuberculin allergy (al nost

synonynous W t btheber culFormatiper semsiddigtibn TeFer auitiF ;iilaar 9 ebhfedce
del ayed aIIergy_ &riggereqﬁg%%thg infection b tuberc%e bacillus. The

al | eryy PETREECI61LY CHES 1O BVt EnRF et e Baici M1 88 and can be i nduced
by causi ggg rnMpe gesponse by intracutaneously-injecting, to a living body,
tuberculin protejn_produced _in culture supernatant. of tuhercle - _bacillus.
Del ayed aIIergégl“%I QQEPEP&}ﬁ%@dia &F By 188||°€neﬁ6F9%?°&éﬁ_ Sgguence:
menori zi Agtafticgan)l ysepsidhiaed: ad t hir AmeAnde@esncdhel pbtiergy i s call ed

"del ayed pe,." .hecause it takes 24 to 48 hours for a Living body
sensitizggﬁwﬁth?heggntigen to express allergic response with inflammtion

i nduded by theCtkenr yIffoehatiloan cdortsactiediagai nfwi Bhhtitheiaht i equalB=The
phenonen L ul_i |dar.gy. j i es ive of delayed
aILergieg?t%gégggﬁggaﬁk&qaéﬁ?LR?I?Q% In Q%ﬁ%@%%hlfﬂéf%%t" to di agnose
whet her 6EQn&P Y¥ensiii zation by the infection of tubercle bacillus has

al ready been establi shedobiaBioani MlesciRgthbhcably, acthestent | sogonduct ed
as follows: purified tuberculin (purjified 35 protein_derivative; PPD; 0.1m
of the d@ridatrieléy evOSgyPizRd primer sequence, AILIMHCI.
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Qther Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HCcl.
SEQ ID NGC: 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, . HCcB. -
SEQ ID NO: L5
25 Other Information: Description of Artificial Segquence:
Artificially synthesized primer seguence, HCc3.
SEQ ID NO: 15
ther Information: Desscription of Artificial Sequence:
Artificially synthesized primer segquence, HCc4.
30 SEQ ID NO: 17
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, ECc6E.
SEQ ID NO: 18
Other Informaticn: Description of Artificial Sequence:
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(2.5TU) for general diagnostic use), which is tuberculin protein 127
purified fromthe culture of tubercle bacillus, is intracutaneously given
to an animal; the major axis of skin redness at the injection site is
measured 48 hours after the injection; and the presence of infection of
tubercl e bacillus can be di agnosed based on the major 5 axis neasured. |f
the major axis of the redness is shorter,than 4mm then the subject is
negative; if it is within the range of 2-9mmthen the subject is false
positive; and if it is 10nmor |onger then the subject is decided positive.
Del ayed aIIerg@%&e%ss%@fQI@ﬂtMPnh ceebaraptiapunpty Patiddeiall0Skguence:

xampl .5 A0NER: ML oy ¥PR-RKBSLRENYAR W ARl enthycd nduced by a srml |

anount protern o contact all ugs such as picryl
chlori deS®E2 FPai®:toRi ns such as Japanese Iacquer or allergy associated

Wth gralt reldon Lo dra BlLAGCNESOr ALl onasatel b 23 Lheaaboxe TERLLONSd

allergy to antigen fromin ectlous ogen such as tuberculin

causéd b?y’”tmmblbaéimthgsl@ééicmrb@@rab@mleﬂw,t &I est, the inhibi tory
ef f ect og-a N I&FLIMantl body on del ayed-type hypersensi t| vity (del ayed
al I ergy) was evaluated by wutilizing the above-nentioned tuberculin test.
The test was PosOndrITIASLIIBI | oWBSCERRIOR cQRondr§USinbakeySetnahee:

body welmlf&pa§1§kgyntgeghneang@tlalerBls@q)ngsr&aé Lid 8 Sci ence Resear ch

Center Inc. ; 3 - individuals in each grou whi ch had been sensitized
with BCGHBAR I1¥@: e Calnette et Guerin) , which is an attenuated live

bactgri um of 2Zbrhgvi merﬁcmeau&@r Cleedbaciptusn Wo& anesihetized ¥edbence:
ket am ne hydrochl oride E% m}; |rnt raméscul ar |'nj ectli on% , and then any 7
one of AHRist AAF £8P B BBROWSRER S radth i1y given with -a
quanti tysrg b nd: t233each i njection S|te (6 inj ectlon sites/individual) in
3 om or | ongeR D T HREE bl Lt TBH- B hin Ghti “RORBACARL! M ABRBLFBhal
Artificially synthesized primer sequence, AILIMLC2.
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anti body (JMab-136;0.2ng;|10g at each injection site) and tuberculin (4g9/lm
of physiological saline); (2) 1:1 m xed solution of human anti-human Al LI M
nonocl onal 35 anti body (JMab-136; 2ng; 100g at each injection site) and
tuberculin (4g/1lm of physiological saline) 128 (3) phosphate buffer (PBS
(-)) as a control; (4) 1:1 m xed solution of a commercially avail able
steroidal anti-inflammtory agent, Prednisolone (0 .2ng; 10g at each
injection site) and tuberculin (4g/lm of physiological saline) as a
positive 5 control; (5) 1:1 m xed sol u]{4'50n of human anti - KLH nonocl onal
anti body (Exanple <2-2>; 0.2ng; 104g at each injection site) and tuberculin
(4g/1m of physiological saline) as a negative control. 24 hours after
i njection of each sanple, the major as nd .0 mnor axis of redness at
each injection site were neasured to determne the area of the redness. The
result is shown in Figure 72. The result showed that redness due to del ayed
al l ergy was 1.si giistiof ahumgn impmiclsinaleritibady any portion herestibhish tbids tcoAlldiMect i on of
the 15 antiferAl LI M anti bodi es, as conpared with the control and negative
cont rol gr opeparing hephamiwchiticad ropmpbditent fommdudrpngianbisdradicton tvaindat t he
st eroi dal aiidrfetonfyl prodmtion fomrAlf.IMse@red3singcgdlesi tive control. Exanple 12
Anal ysis for the expression of AILIMin various tissues 20 of patients with
gg?‘;? n\elgr 2?3&‘05%&?%%&& Bﬁ}fh@%on@%ﬁoﬂ?'o% p;a%ioﬂhlellechﬁg)&asrtgg;yt gf tissues
| . i .
transpl ant ali Mi pref ﬂggn@ggerﬁg?at r%}%&l %rt;(%flgma{:ﬁ%t%% béelg?\t, di agnosed
clinically %xo RPN ed with acute or chronic graft versus host disease
(GVHD) after, 25 e transpl antatj on al yze a commonly used net hod.
Ti ssues were st iﬁgﬁf(\?ﬂ?}ﬁ’ ﬁfﬁ%ﬁbﬁﬂﬁ?‘?ﬁ%ﬂﬂi”—%ﬂ B ronocl onal ant i body
(JMab-36) prepared in the, ExanEI e described above. Anal ysis was carried out

usi ng 33 saflpl es T8 qf glajmy |, er ,ivg.l@ﬁg@ald human monoclonal antibody is a r_nonoclonal
antibody derived from a transgenic non-human mammal capable of producing human

antibodies.

5. The use of any one of claims 1 through 4, wherein the binding rate constant (ka)
between said monoclonal antibody and AILIM is 1.0 x 10° (1/M.Sec) or more.

6. The use of claim 5, wherein said binding rate constant (ka) is 1.0 x 10* (1/M.Sec) or
more,

7. The use of claim 6, wherein said binding rate constant (ka) is 1.0 x 10° (1/M.Sec) or
more.

8. The use of any one of claims 1 through 4, wherein the dissociation rate constant (kd)
between said monoclonal antibody and AILIM is 1.0 x 107 (1/Sec) or less.

9. The use of claim 8, wherein said dissociation rate constant (kd) is 1.0 x 10 (1/Sec)
or less.

10. The use of claim 9, wherein said dissociation rate constant (kd) is 1.0 x 10° (1/Sec)
or less.

I1. The use of any one of claims I through 4, wherein the dissociation constant (Kd)
between said monoclonal antibody and AILIM is 1.0 x 10" (M) or less.

12. The use of claim 11, wherein said dissociation constant (Kd) is 1.0 x 107 (M) or
less. 13. The use of claim 12, wherein said dissociation constant (Kd) is 1.0 x 10®
(M) or less. 14. The use of claim 13, wherein said dissociation constant (Kd} is 1.0 x
10° (M) or less.



collected fromacute GVHD patients (28 cases) as well as 5 sanples 30 from
chronic GVHD patient (5 cases) Results were as follows: AlILIMpositive
reaction was found in 15 of 29 sanples of skin tissue; in 1 of 3 sanples of
stomach tissue; and in 1 of 1 sanple of colon tissue; which were all
obtained from acute GVHD patients. AlLIMpositive reaction was found in 1
of 3 35 sanples of skin tissue; in 2 of 2 sanples of colon tissue; which
were all obtained fromchronic GVHD patients. Further, AlLIMpositive 129
reaction was found in 10 of 13 sanpl gs g grhich significant |ynphocyte
infiltration had been observed. Exanple 13 Activity of human anti-human

Al LI M nonocl onal antibody 5 to transduce costinulatory signal in nonkey T
cell The experinment conducted i nSEX&NPE .IZTHHG denonstrated that the human
anti - human Al LI M nonocl onal anti bodies of the present invention are capable

of enhancing the proliferation of human T cell via controlling the human T
cell response, specifically, controlling 10 the transduction of
Al LI M redil 62 JapatioBHE&d, 0y Signal to the cell. In this test, it was

anal yzed whet her or not the human nonocl onal anti bodies exhi bi t activity of
enhancing cell proliferation of nonkey T cell by the same nethod as
described in Exanple 7. <13-1> Dilution of antibody 15 Anti-hunman CD3

moNOCt N 2@ ke MionEShoa PO BLAY, gg{r}gstwﬁs oftiktAd i diimphosphat e buffer

(PBS) to a concentration ove- prepared human

anti - human Al %k%ﬂ%?%rp%qﬁe an?ﬂb% MA‘@?&? é’@ﬁtg&gluhgurﬂf#&fPBS to a final

concentration ody so I ons were er diluted with
PBS to prepare various 20 concentrations of antibodies (404g/ m -0.064g/ m)
<13-2> Coating of nicroplate wi th anti body Each well of 96-well m cropl ates

was coat CD3 nonocl onal anti body SP34 (1g/m; 251 to each
wel |) angq§%%Iﬂdﬁ&#1Y§% - human Al LI M nonocl onal anti body JMAb136

(40g/ M -0. 06449/ M ; 25 251 to each well). The plates were incubated at 37C
for 2 hours.
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Subsequently, the antibody solutions were discarded, and each well was
washed 3 tinmes with PBS. After the wash, RPM 1640 nmedi um containing 102-
FCS was added to each well (100l/well) , and the plates were incubated at
37C for 1 hour. Thus respective wells of the plates 30 were coated with the
anti bodi es nenti oned above. Control experinments were carried out in the sane
manner using plates coated with human anti-KLH nonocl onal anti body (JMab23;
see the previous Exanples) as control antibodies instead of the hunman
anti-human Al LI M nonocl onal anti bodi gs, 8% The m cropl ates coated with the
anti bodi es were used in the follow ndg assays. 130 <13-3> Preparation of
nonkey T cell suspension Peripheral blood was collected from cynonol gus
nonkeys and nononucl ear cells were fractionatedby density gradient
centrifugation wusing NycoPrepl.077A (Nycomed). According to the
experinmeggad> 5 manual , nonkey T cells were separated fromthe cynonol gus
nonkey nononucl ear cells by using anti-human CD4 anti body M T477

( BD- Phar rbpgiem)seridRlibn TR {ED8; ANKLHAI DA 8¢ { APy Phar mi ngen)

anti-nouse 1gG mcrobead (MItenyi) and a Magnetic Sorter T cell count was
det erm ned usig g t Qoete k@yc1Lrcel I's were O suspended in
RPM 1640 nedlug?ﬂgh?agﬁﬁ%g %g&néﬁéggThus nnnkey T cell suspension (Ix106

cell /m) was prepared. <13-4> Cell culture (1) Culture using mcroplate
coated with anti-human CD3 anti body and anti-human Al LIM antibody 15 Sim an
T cell SQ§§ﬁ95|on was added to each well of a mcroplate coated with the
ant i body ti oned above and the plate was incubated at 37C for 2 days in a
C02 |nchﬁ Aﬁte t%e culture was conpl eted, respective mcroplates were
used in ssays: 20 <13-5> Determnation of proliferation .
act|V|ty<9£”>(felu4¥?thyl "3H thym dine (0.5SC /well; Amersham Pharmaci a)
was

<400> 1
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added to each well of the plates after incubation, and the plates were

i ncubated at 37C for 6 hours in a Q07 incubator. After incubation the cells
were trapped on GF/C filters (Packard) by using a Cel. 25 Harvester.
Subsequently, the filters were dried at- 40C for 3 hours or |onger, and
thenM croscinti O (201 /well; Packard) was added thereto. Radioactivity of
3H incorporated in the cells trapped on the filters was neasured by a
(3-counter (TOP COUNT) to analyze the degree of T <cell proliferation after
the culture. 30 The result is shown ipn Fggyres 73. The result of this assay
showed that siman T cells were significantly proliferated depending on the
concentration of the cells when mcroplate s were coated with anti-human

Al LI M norR@gb»rial anti body (human nonocl onal anti body or nouse nonocl onal
anti body) together 35 with anti-human CD3 anti body. The result also
suggest s <ehgt #he human anti-human Al LIM 131 nonocl onal anti bodi es of the
present invention can bind to nonkey AlILIMand have the activity to

regul at e elhpe> fpwact i on of nonkey AILIM  Exanpl e 14 Establishnent of nethod
for identifying and quantifying 5 substances capable of binding to AILIMor
AILIMIi ga §>4uﬁgfﬂﬁgl°§mﬁ%h§ﬁ (Enzynme-linked | muno sol vent assay) was
established to identif quantify a substance capable of binding to ALIM
(1C0sS) or AILIMIigand (B7h/B7RP1/ G.50/ LI COS). The principle of the method
described below in detail as an 10 exanple is based on estinmating, by

ELI SA, t gree of inhibition on the binding between sol uble human Al LI M
(hAlLlNllg? and soluble human AILIM igand (hB?h | gFc) caused by the

St opt aviAER: HEECT BRAPR &7 ABF HE S Ph OB TR ER B T )7 () sol ubi e

human AILIM Iigand (.fu rotein bet t he extracellular regi on of
hunan B7h and Stgﬁégecs(&ﬁgﬁaﬁﬂ’k%égﬁeﬂﬂe%cfe’ h%'

<400> 3
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lgd); 20 The protein was prepared by the nethod descri bed bel ow in <14-2>;
(3) Biotin-labeled soluble AILIMIgFc; The AlLIMIgFc was prepared by
further purifying the antigen _ obtained according to the sane nmethod as
described in earlier applications (JP-A 11-29599 (Exanple 16 (2)) and

W98/ 38216 (Exanple 25 16 (2))) of one of the present inventors, Tezuka;
(4) Human anti-human Al LI M nonocl onal anti body (JMab-136; described above);
(5) Human anti - KLH nonocl onal anti body (negative control antibody; JMab-23;
descri bed above); 30 (6) Phosphate bg%f/er PBS (-) ; N kken Seibutsu) (7)
PRM 1640 nedi um (N kken Sei butsu); ( Fet&l calf serum (FCs;

JRH Bi oscience) (9) 30% Bovi ne serum al bumn (BSA; Sigma); (10) Tween20
(Bi oRad) ;488> (411) TMB' substrate chronogen (Dako) <14-2> Preparation of

sol ubl e hurman AILIMIigand (fusion protein 132 (hB7h-1gFc) of the

extracel | yl ar_.reqi f n B7h and the constant region of huggn [gQd)
Tot al RNE%ﬁg%ﬂﬁﬁ ﬁ%&? cF?%ﬂ?ﬁ%nan peri pheral bl ood-derived nonontcl ear
cells in the same manner as described in the Exanpl e above. 5 cDNA was

synt hesi zed fromthe obtained total RNA (5g) as a tenplate and by using
Superscript Preanplification Systemfor First. Strand cDNA Synthesis

(@ BCO-BRL). Subsequently, 5'priner

(5" - GAGGTCTCCGCCCTCGAGATGCGGCTGEECAGICC- 3, SEQ ID NO 39) having 0 Xhol
restrictic6hV%i% e and 3' primer (5' - CACAGGACAGCCAGGGGATCCCACGT GACCGCG 3

', SEQ D NO 40) having BanF restriction site at their respective ends were
desi gned <Gh¥ Ainthes izeu to anplify cDNA encoding the extracel lular region
of human AILIMIligand (hB7h) by FOR by using the cDNA as a tenplate and
the pri mé2lpailNA

<213> Artificial Sequence

{220>
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15 PCR was conducted to prepare a DNA having Xhol and BanH at respective
ends thereof containing cDNA encoding the extracellular region of human
B7h. The resulting PCR products were digested with Xhol and BanH , and
fracti oned by agarose gel el ectrophoresis to isolate a band corresponding
to about 720-bp cDNA fragment, that was predicted 20 to encode the
extracellular region of interest. The isolated cDNA fragnment was subcl oned
into plasmd psluescript Il 3K (+) (Stratagene) pre-digested with Xhol and
BanHl . It was verified that the cDNAES%rﬁgﬂent cont ai ned the portion
encodi ng the extracellular region of u B7h by sequenci ng anal ysi s using
an automated fluoronetric DNr_ 25 sequencer (Applied Biosystens). On the
ot her hanghagPNA encodi ng Fc of human IgGl as a fusion partner was prepared
as a BanHl - Xbal DNA fragnent (about 1.3kb) by digesting a plasmd (see,
Cel |, Vol (k; ~ 3 i~ . ‘3 et al. , at the

¢Bhy RslPRidgloh &%ﬁ?m_@i %@h%e g%tgiﬁglggﬂﬂal |

Massachusetts General Hospital) wth Ba Thi s fragnment

cont ai ned exoné%n%gé)l%@gmriggr kgﬁglggﬁéegghggg,lmof human 1gGl, Cyl2, and Cyl13.

The Xhol - BanHl fragnent ‘encodi e extracellular region of human B7h (h
B7h), and the BanHl - Xbal fragnment containing exons encoding
Fc(abbrevi at edas" 1 gFc") of humanl gd@, preparedas described 35 above, were
subclonedcgﬁéo a plasm dpBluescript Il SK (+) (Stratagene) pre-digested
wi t h Xhol Xbal . 133 Subsequently, the plasm d was digested with Xhol
and Xbal repare . a fragment about 1.8-kb containing fusion DNA

bet ween %ﬁ%gé%ﬁpﬁﬁéFP | ar region of human B7h and human | gFc. By using T4
DNA |igas this fusion DNA fragnment was inserted into an expression 5
vect or pN%%@% k@%dﬁ@gl | mmunol ogy, Vol .20, No.1, p.27-32, 1990, and
"Handbook for Genetic Engineering, "Experimental Medicine, supplenent,
Yodosha, pp. 101-107, 1992) between Xhol and Xbal sites, to construct a
pl asm d phB7h-1gFc. Mnol ayer COS7 cells (ATCC CRL-1651) cultured to be 10
sub- conf | (8P $n DVEM medi um containing 10% fetal calf serum and

ggtgacacta tagaatacag g 21
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anpicillin, were transforned with the plasm d phB7h-1gFc by el ectroporation
to yield transforned cells. The transfornmed cells were allowed to
expresshB7h-1gFc by culturing themin serumfree ASF104 medium for 72
hours. 15 HB7h-1gFc was purified by using a Protein G Sepharose affinity

col um (Amersham Pharmaci a) as follows: The above-nentioned culture
supernatant was centrifuged to obtain centrifugal supernatant. The

resul ting supernatant was | oaded onto a Protein G Sepharose affinity colum
pre-equilibrated with a 20 binding buffer. Subsequently, the colum was
washed with the binding buffer, and &€ @l uti on was performed with an
elution buffer. The eluted solution was recovered and then dial yzed agai nst
phosphate buffer. The outer dialyzing buffer was changed tw ce qr. nore.
Thus pur§9BEEEPII87RRIaGREEGRE LSBT ai ned. 25 <14-3> Dilution of anti?fody and
sol ubl e human AILIM (hAI LI MigFc) and reaction thereof Oiginal solutions
(20g/ M) of anti-human Al LI M nonocl onal anti body (JMab-136) and human
anti - KLH nonocl onal anti body (JMab-23) as a negative control antibody were
diluted in a series 30 of 11 levels, and each sanple (20041) was conbi ned
and m xed well wth 200l of RPML1640 nedi um-containing 10% FCS. Thus
various dReehtrations of anti body sol utions were prepared. Biotin-I|abeled
hALLI M I gFc (21/tube; final concentration 1g/m) was added to each of the
prepared €llat2bns with various concentrations. The resulting 35 sol utions
were m xed well and incubated at roomtenperature for 30 mnutes. 134

<14- 4> As€xy¢>fhNA t he activity of anti-AlLIMnonoclonal antibody to inhibit
t he bi ndi ng between hAILI M1 gFc and hB7h-1gFc hB7h-1gFc was added to each
wel | of aB8>wetdifiticrlofbaience( 501/ well (BOOng/well)). The plate was seal ed
and then incubated 5 at 37C for 1 hour. Solution was renoved from each
well, and the wells were washed 3 tines with PBS (I1201). Subsequently, PBS

{2200
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, M13R.

{2200
<221> primer_bind

<222> (1).. (20)

<400> 8
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contai ning 0.5% BSA (100l /well) was added to each well to block the
unreacted sites. The plate was seal ed and i ncubated at 37C for 1 hour.
After incubation, the solution was renoved, and then the wells 0 were washed
3 times with PBS (I12041). Subsequently, ‘each sanple (50l/well) prepared in
<14- 3> was added to the wells. The plate was sealed and incubated at 37C
for 1 hour. Solution was renmoved fromeach well. The wells were washed 3
times with RPM 1640 nmedi um containing 10% FCS (120121) pre-heated at 37C.
Subsequently, PBS 15 containing 3.7%formalin (1001/well) was added to each
well, and the plate was incubated of /€ T or 5 minutes. Solution was
removed fromeach well, and the wells were washed 3 tinmes with 0.1% Tween20
(120121). uent.l. reptavi di n- HRP (501/wel L), was added to each well.
The pl at ézﬁgﬁfégg%%ﬂa& ﬁ{ﬁb@f‘é%ﬂ ;%Fq?m‘g%{%‘é%%urye 20 for 30 ninutes.
Sol ution was renpved from.each well, aP,%ﬂ_t)he plate was washed 3 tines with
PBS cont ai ni ngYBtheFIERAHZAEY 558 once, sequent |y, TMB substrate chronpgen
(501/well) was added to each well and the plate was incubated at room
tenperature for 20 m nutes Subsequently, 2N sulfuric acid (501/well) was
added to each wel _ 25 to stop the reaction. Absorbance of each well was
neasur ed @£02 wavel ength of 450nm by a THERMO max ( Mol ecul ar Devi ces).
Results are shown in Figures 74 to 76. The results showed that anti-AlLIM
ant i body @3 témetiipdty of inhibiting the binding between hAlLIMIgFc and
hB7h-1gFc in a 30 dosage-dependent manner. Accordingly, this Exanple
i ndi cat es22@at({lan. €d3day system illustrated by the present nethod can be
utilized to screen and identify substances capable of binding to AILIMor
AlLIMIigand (for exanple, antibody or synthetic | ow nolecul ar wei ght
conpound) 35 Exanple 15 Activity of human anti-human Al LI M nonocl onal
anti body <#88> %o inhibit the proliferation of human T cell associated with
the transduction of AILIMAILIMIigand-nedi ated costinul atory signal
cctggacaag ggcettgagtg g 21

<210> 10
211> 21
<212> DNA

213> Artificial Sequence

{2200
223> Description of Artificial Sequence:Artificially

synthesized primer sequence, 138/9H.

<2205
<221> primer_bind

<222> (1).. (21)

<400> 10

acaggaaaag gtcotggagteg g 21



It was anal yzed whether or not the anti-human Al LI M nonocl onal anti bodies
of the present invention had regulating activity on the 5 transduction of
signal nediated by AILIMon the surface of hunman T cell, based on the
measurenent of inhibitory effect of the -human anti-human Al LI M nonocl onal
anti body on cell proliferation induced by contacting human T cell wth
AlLIMIigand (B7h/ B7RP1/ GL50/ LI COS) <15-1> Dilution of antibody 10
Anti - human CD3 nonocl onal anti body OKT3 (ATCC CRL-8001) was diluted with
phosphate buffer (PBS) to a final conggptrétion of 8g/m . The sol uble human
AlLIM Iigand (hB7h-1gFc) prepared abo #< diluted with PBS to a final
concentration of 40g/m . The antibody solutions were further diluted with
PBS to prepare various 15 concentrations of antibodies (404g/m -0.064g/m).
<15-2> Coating of mcroplate wth anti body Each well of 96-well m cropl ates
was coated wth (1) anti-human CD3 nonocl onal antibody OKT3 (8g/mil; 251 in
each well) and hB7h-1gFc (40g/m -0.064g/m; 25| in each well) . The plates
wer e incuggﬁﬁd 20 at 37C for 2 hours. Subsequently, the antibody sol utions
were dis eH} and each well was washed 3 tines with PBS. After the wash
RPM 1640 géﬁiu cont ai ning 10% FCS was added to each well (100i/well) , -
and the p S re incubated at 37C for 1 hour. Thus respective - wells of
the plate re coated. 25 <15-3> Preparation of human T cell suspension
Periphera.2ﬁ§o@9~mas coll ected fromnormal healthy persons and the
nononucl ear cells were fractionated by density-gradient centrifugation

usi ng Lynforr & ifigi@dneeguensécording to the experimental nanual, human T
cells were separated fromthe human 30 nononucl ear cells by using a Pan-T
cell Isolation Kit (MItenyi) and a Magnetic Sorter. T cell count was
determ ned by using a hemacytoneter. Human T cells were suspended in a

RPM 1640 f&E#’um contai ni ng 10% FCS supplied with human anti-human Al LI M
monocl onal anti bodyi - Mabl 36 (20g/ M) . HumanT cell suspension (1x106

cel | s/ m )<2233 Pasepiptagnwal ArelibuiaddSeauenovrrtéfirdedltire for 30 mi nutes.

synthesized primer sequence, AILIMHCI.

220>
<2217 primer_bind

<222> (1).. (21)

<400> 11

acagtaatac acggcegtgt ¢ 21

<210> 12
211> 21
<212> DNA

¢213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Artificially



Human anti - KLH nonocl onal anti body JMAb 23 (20g/m) was used 136 as a
negative control antibody. <15-4> Cell culture In the sanme manner as

descri bed above, human T cell suspension (1001/well; 1X105 cells/well) was
added to each well of a mcroplate 5 coated with anti-human CD3 anti body
and hB7h-1gFc, and the plate was incubated at 37C for 3 days in a CO»2

i ncubat or. <15-5> Determ nation of proliferation activity of T cell Methyl
[BH t hym dine (0.5C /well; Amersham Pharnacia) was added to each well of
the plates after cultivation, and th%tglgtc?s -0 were incubated at 37C for 6
hours in a 002 incubator. After incubation, the cells were trapped on G-/ C
filters (Packard) by using a Ce' Harvester. Subsequently, the filters were
dried at 40C f@mtRediodd, prider! 88@RAece,aH0:1.hen M cros cinti 0 (201/wel | ;
Packard) was added thereto. Radioactivity of 3H incorporated in the cells
trapped on the filters 15 was. neasured by a A-counter (TOP COUNT) to anal yze
the degree of T cell proliferation after the culture. The result is shown
in Fi gureugp . The result obtained in this test showed that human T cells
grew signiticantly depending on the concentration of human B7h-1gFc (in 20
t he assay Lnag.th ative control antibody). In addition, the anti-hunman
Al LI M non ‘“}cﬁB rf%llkl%ﬁ‘tqqggdy significantly inhibited the proliferation of
human T C%L,?.( I?xaF%I)e 16 Activity of human anti-human Al LI M nonocl onal

anti bod “o]1 it the proliferation of nonkey T cell associated with
the transduction of AILIMAILIMIIigand-nedi ated costinulatory signal The
sane test was conducted by using nonkey T cells instead of human T cells
used in EX l e 15 descri bed above. <16-1> Dilution of antibody and others
30 Anti - htf ]%D3 nonocl onal anti body SP34 (BD-Pharm ngen) was diluted with
phosphate buffer (PBS) to a final concentration of 111g/m . The hunman
B7h- | gFc $ACepEitel HAf80Eect&ls &diluted with PBS to a 21

<210> 13
211> 22
{212> DNA

(213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCeT.

220>
<221> primer_bind

<222> (1).. (22)

<400> 13

gtggcaggac cgteagtett cc 22



final concentration of 40g/m . The antibody solution was further diluted
with PBS to prepare various concentrations of the antibody 35
(40g/ M -0. 00649/ nMl). <16-2> Coating of mcroplate with anti body 137 Each
wel | of 96-well mcroplates was coated with (1) anti-human CD3 nonocl ona
anti body SP34 (BD-Pharm ngen) (1g/m; 251 in each well) and human B7h-1gFc
(40g/ mM -0.0064g/ M ; 251 in each well). The plates were incubated at 37C for
2 hours. Subsequently, the 5 antibody solution was di scarded, and each well
was washed 3 times wth PBS. After the sh RPM 1640 nedlun1conta|n|ng 10%
FCS was added to each well (100121/hé? (hnd the plates were incubated at
37C for 1 hour. Thus, respective wells of the plates were coated wth the
anti body. 10 <16-3> Preparation of nonkey T cell suspension Peripheral bl ood
was col |l ected from cynonol gus nonkeys. A fraction
cont ai nin gﬁpgﬂ ucl earcel | s was preparedby density-gradient centrifugation
usi ng Nyc 077A (Nyconed). According to the experinental manual,
nonkey T-ﬁih mere separated fromthe cynonol gus 15 nonkey mononutl ear
cells by % 4anti - human CD4 anti body M T477 (BD-Pharm ngen_), anti-hunman
CD8 anti bod RPA—T8 (BD- Pharm ngen), anti-nouse 1gG mcrobead (MItenyi)
and a thﬁ% tPMorter. T cell count was determ ned by using a
hemacytoneter. Mnkey T cells were suspended in RPM 1640 nedi um cont ai ni ng
hunman ant$21Rurfaiifialal Seueeaecl onal anti body JMab-136 (20g/m ) and 10% FCS
to prepare nonkey T cell suspension (1x106 cells/m ). The suspension was
i ncubated at roomtenperature for 30 m nutes. Human anti-KLH nonocl onal
anti body JMab-23 (20g/m) was used - as a negative control antibody. 25
<16- 4> Cel220zul ture In the sanme manner as descri bed above, nonkey T cel
suspension (100ul /well; |x105 cells/well) was added to each well of a
m cropl at@23edesediptiivh ethtirt bfirdel Geuantd ‘BotdyfiandlB7h- | gFc, and the plate
was —
synthesized primer sequence, HCe8.

220
{221> primer_bind

222> (1).. (24)

<400> 14

aagaggaaga ctgacggtee tgec ' 24

{210> 15
211> 23
(212> DNA

(213> Artificial Sequence

220>
{223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCc3.



i ncubated at 37C for 3 days in a CO2 incubator. 30 <16-5> Determ nation of
activity of T cell proliferation Methyl [3H thym dine (0.512i/wall; Amer
sham Pharmaci a) was added to each well of the plates after the cultivation,
and the plates were incubated at 37C for 6 hours in a COincubator. After
the incubation, the cells were trapped on GF/C filters (Packard) by using
35 a Cell Harvester. Subsequently, the filters were dried at 40C for 3
hours or |onger, and t~en Mcroscinti 0 (201/well; Packard) was 138 added

t hereto. Radioactivity of 3H |ncorporated |nto the cells trapped on the
filters was neasured by a (3- count erl (T(iﬁ NT) to analyze the degree of T
cell proliferation after the culture. The result is shown in Figure 78. 5
The result obtained in this test showed that nonkey T cells grew
significantly dependi ng on the concentration of human B7h-1gFc (in the

assay usi he negative control antibody) . In addition, the anti-human
Al LI M non naI anti body significantly inhibited the proliferation nonkey
T cells. ndystrial ,Applicability The human nonocl onal anti bodi es of the

I
inventioﬁagébéEPgelgPﬁdlng to human AlLIM are of human origin, and therefore
t hese antlbody ugces no serious imMmunorejection due to antigenicity to
hunan, i .%28 (15 (Human anti-nouse antigenicity) in a host, which has
been a serious t herapeutic problem (side effect) in antibody pharnaceutical
preparations conprising non-human mamal -derived antibody such as
nouse-deri ved anti body. The anti body of the invention is thus of great
val ue as @R0an®i body pharmaceutical. 20 Thus, the human nonocl onal anti body
of the invention against AILIM (partlcularly human AILIM and
phar macewcettdteconpusgac tass ctgonpri si ng t he human nonocl onal ant £body do not
i nduce host i mmunorejection caused by HAMA at all; and thus can be used a
phar maceuti cal preparations capable of controlling a variety o

<210> 16
<211> 23
<212> DNA

213> Artificial Sequence

220> _
5 223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCc4.

{2200
221> primer_bind

222> (1)..(23)

<400> 16

tgcactigta cteettgecg tic 23



25 bi ol ogical reactions (e.g., proliferation of cells expressing AILIM

cyt oki ne production by AlLI Mexpressing cells, immune cytolysis or cell
deat h (apoptosis) of cells expressing AILIM and activity of inducing

ant i body- dependent danage of cells expressing AILIM associated with the
transduction of -AlLI M nediated costinulatory 30 signal (secondary signal) to
cells expressing AILIM and/or can be wused to treat or prevent various

di seases associated with the transduction of the AlLI M nediated signal, .
controlling and inhibiting the onset a?(d/ or progress of the diseases.
Specifically, by providing phar nmaceuliZ 4 6|d?epar ations 35 containing the
human anti - Al LI M nonocl onal anti body of the invention or a portion thereof
as an actiﬁ%iﬂgredi ent, it is possible to inhibit 139 or treat and
prevent, for exanple, a variety of diseases (e.g., rheumatoid arthritis,

mul tiple gﬁ:}gr is, autoinmune thyroiditis, allergic contact dermatitis,

| i chen pl a chronic inflammatory skin disease, system c |upus

eryt hemat Slﬁﬁl};\& nsul i n dependent diabetes 5 nellitus and psoriasis, etc.)

cl assi fi et¥4At¥NVut oi nune di seases or aller gi c diseases (particularly,
aut oi nmmune_ di seases and del ayed allergies by -cellular inmmunity) ;

art hr opat ¥alee detigicialn8equenséd arthritis (RA) , osteoarthritis (DA) |,

i nflammation (e.g. , hepatitis) ; graft versus host reaction (GVH reaction)
; graft versus host disease 10 (graft versus host disease; GVHD) ;

i mmunorej ection associated with transplantation (allogenic graft or

het er ogen®#¥?graft) of tissues (tissues such as skin, cornea and bone) or
organs (liver, heart, lung, kidney, pancreas, etc.); imune response to
forei gn afZ3gchesoripdion ofideritybivigl cSequeanylietipreddilyt i on of anti body ,
agai nst the antigen, 15 cell proliferation, cytokine production, etc.) ; and
di seases that sytbegpiciednprialelyscemeases Bgc@bnormality in gut imunity
(specifically, inflammatory bowel disease (particularly, Crohn's disease
and wulcerative coLitis); and alinentary allergy, etc. The pharnaceuti cal
conpositions in accordance with the present 20 invention nake it possible
to treat @20prevent sone inflammations

<221> primer_bind

<222> (1)..(23)

<400> 17

cagccggaga acaactacaa gac 23

<210> 18
<21l 22
<{212> DNA

<213> Artificial Sequence

220>
223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HIGHC.



for which various steroidal drugs are used as anti-inflammtory drugs, for
exanpl e, inflammtion associated with various arthritides (rheumatoid
arthritis, osteoarthritis, etc.), pneunonia, hepatitis - (including viral
hepatitis) , inflammation associated with infectious 25 diseases,

i nfl ammat ory bowel disease, enteritis, nephritis (glonerular nephritis,

i nfl ammati on associated with kidney fibrosis, gastritis, vasculitis,
pancreatitis, peritonitis, bronchitis, nyocarditis, encephalitis,

i nfl anmati on associated with ische '%i}ﬁgﬁgfusion injury (myocari di al

i schem a-reperfusion 30 injury, etch%, nf *ammat i on associated with

i nmunorej ection after transplantation of tissues or organs, scald, various
skin infdoagyations (psoriasis, allergic contact dermatitis, lichen planus
as a chronic inflammatory skin disease) , inflanmation associated with

mul tiple -al inflammation after operation of PTCA or PTCR, 35 and
inflagnaf?gggggég%#gﬁgg wth atherosclerosis? autoi nmune thyroiditis, etc.
140 1In Qggg;iﬂﬂﬁ g@ h respect to the above-nentioned inhibition and

treat ment™0fr” i hoT€j ection associated with transplantation of tissues or
organs as descri bed above, the pharmaceutical. conpositions in accordance
with the present invention can be used in conjunction 5 with known
innunosugﬁésss nt used to inhibit the inmunorejection in transplantation

t herapy t %H@ increasing the effect of the known drug to inhibit the
graft rejection. Further, by the use of the nethod of identifying subst ances
capabl e JFCLBEHRELAGEHELAPEINIEr AILIM | igand, which is within the23cope 0 of
the present invention, it is possible to control the signal transduction
associated with the interaction between AILIMand AILIV ligand 'through the
binding to AILIMor AILIMIigand, and there, achieving screening and

sel ecti on of pharnmaceutical agents (synthetic chem cal conpound and

anti body) having potential activity to treat 15 the above-nentioned vari ous
di seases.<28yuléhce Listing Free Text

211> 22
<212> DNA

{213> Artificial Sequence

<220>

F

223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCc9.
<220>
221> primer_bind

222> (1)..(22)

<400> 19

tactticccag gcacccagea tg 22

<210> 20



SEQID NGO 1 Oher Information: Description of Artificial Sequence: 20
Artificially synthesized prinmer sequence, Notl-T. SEQ ID NO 2 O her

I nformation: Description of Artificial Sequence: - Artificially synthesized
| i nker sequence, 20adp SEQ ID NO 3 25 O her Information: Description of
Artificial Sequence: Artificially synthesized |Iinker sequence, 24adp. SEQ
ID NO 4 Other Information: Description of Artificial Sequence:
Artificially synthesized priner sequence, HHGC 30 SEQID NO 5 Oher

I nformation: Description of Awtificgfl Eﬁg ence: Artificially synthesized
primer sequence, NHCc2. SEQ I D NO é e nformati on: Description of
Artificial Sequence: 35 Artificially synthesized priner sequence, ExcellE.
SEQ ID NQo1{>1s81 O her Information: Description of Artificial Sequence:
Artificially synthesized prinmer sequence, ckll7. SEQID NO 8 O her

I nformatigqpy Qageription of Artificial Sequence: 5 Artificially synthesized
primer sequence, ML3R. SEQ ID NO 9 Oher Information: Description of

Artifici %Zﬁﬁgﬁ%ﬁﬁféiaﬂ%@%bg%ﬁl |y synthesized priner sequence, 136x. SEQ ID

NG 10 10 or ima scription of Artificial Sequence:
Artificially synthesized prinmer sequence, 138/9H. SEQ ID-NO 11 O her
I nformation: Description of Artificial Sequence:

220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCcb.

<220>
<221> primer_bind

€222> (1).. (23)

<400> 20

atgctgeggte cctgggaagt atg 23

<210> 21
211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, polyA.

<220>



Artificially synthesized prinmer sequence, Al LIMACL. 15 SEQ ID NO 12 O her

I nformation: Description of Artificial Sequence: Artificially synthesized
primer sequence, HCcl. SEQID NO ' 3 Qher Information: Description of
Artificial Sequence: 20 Artificially synthesized prinmer sequence, HCc7. SEQ
ID NO 14 OQher Information: Description of Artificial Sequence: _
Artificially synthesized prinmer sequence, HCcB. SEQ ID NO L5 25 other

| nformation: Description of Artificial Sequence: Artificially synthesized
primer sequence, HCc3. SEQ ID NO L6_Qther Information: Description of
Artificial Sequence: Artificially s}n@hgéiQed pri mer sequence, HCc4. 30 SEQ
ID NO 17 O her Information: Description of Artificial Sequence:

Artifici S sized primer sequence, HCc6. SEQ ID NO 18 O her

: infornat?§%¥> :Q%@?ﬂ?%@n of Artificial Sequence: 35 Artificially
synthesizgﬂyﬁrkgfr(?ﬁquence, H GHC. SEQ ID NO 19 142 O her Information:
Descri pti “of YArtitfi'’ci al Sequence: Artificially synthesized priner

' sequence, HCc9. SEQ ID NO 20 OGther Information: Description of Artificial
Sequence: 5 Artificially synthesized prinmer sequence, HCc5. SEQ ID NGO 21

O her Information: Description of Artificial Sequence: Artificially
synthesiz%ﬁﬂgréhnr sequence, polyA SEQ ID NO 22

tcaaactate ggccttgetg g 21

<210> 22
211> 21
<212> DNA

<{213> Artificial Sequence

<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, AILIMLCIL.

{2200
<221> primerﬁbind

222> (1).. Q1)

<400> 22

tagectggta tcagcagaaa ¢ 21

210> 23

211> 21



.0 G her Information: Description of Artificial Sequence: Artificially

synt hesi zed priner sequence, AILIM.Cl. SEQ ID NO 23 Qher Information:.
Description of Artificial Sequence: Artificially synthesized prinmer
sequence, AILIM.C2. 15 SEQ ID NO 24 Oher Information: Description of
Artificial Sequence: Artificially synthesized priner sequence, LCcl. SEQ ID
NGO 25 Ocher Information: Description of Artificial Sequence: 20
Artificially synthesized priner sequence, LCc2. SEQ ID NO 26 O her

I nformation: Description of Artifici gl geﬁgfnce: Artificially synthesized
primer sequence, H K SEQ ID NO 39 56 | nformati on: Description of
Artificial Sequence: Artificially synthesized priner sequence SEQ ID NO 40
Q her Informtpgn: Description of Artificial Sequence: Artificially

- synt hesi zed priner sequence 30 143 Cains 1. Use of a human nonocl onal

antibody gj138 parift ot gg(?]‘fe?g‘cev\hi ch binds to AILIMfor preparing a
phar maceuti cal conpositio or inducing signal transduction to induce

“interferon-y production fromAlLI Mexpressing cells. 2. Use of a human
nonocl onal anti body or a portion thereof which binds to AILIMfor preparing
a pharmac i>cal conposition for inducing cytotoxicity to AlILIMexpressing
cells. 3. e use of claim1l1 or 2, wherein said AILIMis derived from human.

4. The us | aiml or 2, wherei aid hy . fonoc] onal antibody is a
nonocl _ona?zz%én TR 98 ?I\Z/éad"tf‘fb%ai %qé}ﬁ%‘"gee'g?&%ﬁ-aﬁt%n mamal capabl e of
produci ng hunaglynthesized primer sequence, AILIMLCZ2.

<220>
{221> primer_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.

2207

<221> primer_bind



anti bodies. 5. The use of any one of clains 1 through 4, wherein the binding
rate constant (ka) between said nonoclonal antibody and AILIMis 1.0 x.103
(1/M Sec) or nore. 6. The use of claimb5, wherein said binding rate constant
(ka) is 1.0 x 104 (1/M Sec) or nore. 7. The use of claim®6, wherein said

bi nding rate constant (ka) is 1.0 x 105 (1 /M Sec) or nore. 8. The use of
any one of clains 1 through 4, wherein the dissociation rate constant (kd)
bet ween sai d nonocl onal antibody and AILIMis 1.0 x 10-3 (1/Sec) or less. 9.
The use of claim8, wherein said dissociation rate constant (kd) is 1.0 x
10-0 (1/Sec) or less. 10. The use ot T¥aBr@ 9, wherein said dissociation
rate constant (kd) is 1.0 x 10i5 (1/Sec) or less. H The use of any one of

clains | u 4 erein the dissociation constant (Kd) between said
- nmonocl onaﬁﬁ)‘ag‘fitﬁﬂod)(/z%d AlLIMis 1.0 x 10i6 (M or less. 12. The use of

claim11l, wherein said dissociation constant (Kd) is 1.0 x 10'* (M or

| ess. 13. The use of claim 12, wherein said dissociation constant (Kd) is
1.0 x 10i 8 (PQ or less. 14. The use of claim 13, wherein said dissociation
constant 4R 4% 1.0 x 10i9 (M or less. 1/6 0 SEQUENCE LISTING <110>
Japan Tobacco, Inc. <120> Human Monocl onal Anti body Against A Costinulatory
Signal THcapeRtsde Lt uoBtekuice Al LI M And Phar maceutical Use There82 <130>
J1- Ad d Y1P <140> <141> <150> JP P2000-147116 <151> 2000-05-18 <150> JP
P2001- 99508 <151> 2001-03-30 <160> 40 <170> Patentln Ver. 2. 1

210> 25
211> 21
<212> DNA

{213> Artificial Sequence

{2200
(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



<210> 1 <211> 45 <212> DNA <213> Artificial Sequence 2/60 <220> <223>
Description of Artificial Sequence:Artificially synthesized priner
sequence, Notl-T. <220> <221> priner_bind <222> (1).. (45 <400> 1

aact ggaagc ttcagcggcc gcagagattt tttttttttt ttttt 45 <210> 2 <211> 20
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Artificially synthesized |inker sequence, 20adp. <400> 2
cgtggtgtca tggcactgcg 20 3/60 <210> 3 <211> 24 <212> DNA <213> Artificial
Sequence <220> <223> Description of ég%jficial Sequence: Artificially

synt hesi zed | i nker sequence, 24adp. aattcgcagt gccatgacac cacg 24
<210> 4

213> Artificial Sequence

220>
{223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HIK.

220>
221> ﬁrimer;bind

<222> (1).. (20)

<400> 26

aggctggaac tgaggageag 20

210> 27 -
{211> 1616
<212> DNA

(213> Homo sapiens

<221> 5’ UTR

¢222> (1).. (68)

220>
<221> CDS

<222> (69).. (1481)



<211> 23 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Artificially synthesized priner sequence, H GLC. <220>
<221> priner-bind <222> (1).. (23) 4/6 0 <400> 4 gtctgctttg ctcagcgtca ggg
23 <210> 5 <211> 21 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence:Artificially synthesized priner

sequence, NHCc2. <220> <221> prinmer-bind <222> (1).. (21) <400> 5
caccggttcg gggaagtagt ¢ 21 <210> 6 <211> 21 <212> DNA <213> Artificial
Sequence 5/60 <220> <223> Descriptiogkgj Artificial Sequence:Artificially
synt hesi zed prinmer sequence, Excel | B 260

<2207
<221> 3'UTR
<222> (1482)..(1616)

<220>
<221> sig peptide

222> (69).. (125)

400> 27

gaattcgcag tgccatgaca ccacgcatet gtectcectaga gaatcceetg agagetcecgt 60

tcetcace atg gac tgg ace tgg agg atc cte tte 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 tce cag gtg cag ctg gtg cag tct ggg sct gag gtg 168
Thr Gly Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val

15 20 25 30

aag aag cct ggg gcec teca gtg aag gtc tec tge aag éct tct 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

Thr Phe Thr Gly Tyr Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln



<221> primer_bind <222> (1).. (21) <400> 6 ggtgacacta tagaatacag g 21
<210> 7 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> :
Description of Artificial Sequence:Artificially synthesized priner
sequence, ck117. <220> <221> prinmer_bind <222> (1).. (25) <400> 7 6/60
gcaggcacac aacagaggca gttcc 25 <210> 8 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Artificially

synt hesi zed priner sequence, ML3R <220> <221> prinmer-bind <222> (1). .
(20) <400> 8 cacaggaaac agctatgacc EQJ/S%%9> 9 <211> 21 <212> DNA <213>
Artificial Sequence

50 a5 60

ggg ctt gag tgg atg gga tgg atc aac cct cac agt ggt ggec aca aac 302
Gly Leu Glu Trp Met Gly Trp Ile Asn Pro His Ser Gly Gly Thr Asn

G5 70 75

tat gca cag aag ttt cag ggc agg gtc acc atg acc agg gac acg tece 350
Tyr Ala Gln Lys Phe Gla Gly Arg Val Thr Met Thr Arg Asp Thr Ser
80 85 90

atc agc aca gcc tac atg gag cig 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

gce gtg tat tac tgt geg 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 tti gat atc tgg ggc caa ggg aca atg gtc acc gtc 494
Tyr His Asp Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val

130 135 140

tct tca gee tece acc aag gge cca teg gtc tte ccc ctg geg ccc tge  b42
Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys

145 150 155



<220> 7/60 <223> Description of Artificial Sequence:Artificially

synt hesi zed prinmer sequence, 136H  <220> <221> priner_bind <222> (1)..

(21) <400> 9 cctggacaag ggcttgagtg g 21 <210> 10 <211> 21 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial

Sequence: Artificially synthesized priner sequence, 138/ 9H <220> <221>
prinmer-bind <222> (1) .. (21) <400> 10 acaggaaaag gtctggagtg g 21 8/60
<210> 11 (211> 21 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence:A%;ﬁj}ghglly synt hesi zed pri nmer

sequence, AlLIVHCL. <220> <221> pri b <222> (1).. (21) <400> 11

tcc agg age acc tce gag age aca geg gce ctg gge tge ctg gtec aag 590
Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys

160 165 170

gac tac ttc 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 gtg cac acc tic cca get gtc cta cag tce 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 age age gtg gtg acc gtg ccc tec 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 732
Gln Thr Tyr Tﬁr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val

225 230 235

gac aag aca gtt gag cgc aaa tgt tgt gtc gag tge cca ccg tge cea 830
Asp Lys Thr Val Glu Arg Lys Cyé Cys Val Glu Cys Pro Pro Cys Pro

240 245 250

gca cca cct gtg gea gga ccg tca gte tte cte ttc cec cea aaa cec 878

Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro



acagt aat ac acggccgtgt c 21
Sequence <220> <223> Description of Artificial
synt hesi zed primer sequence,
(21) <400> 12 gactacttcc ccgaaccggt g 21
<213> Artificial
Artificially

<222> (1)..

24 <212> DNA <213> Artificial
Sequence: Artificially

Artificial

255

aag

Lys

gtg
Val

gac

Asp

tte

Phe

gac
Asp

335

cte

Sequence
synt hesi zed prinmer sequence,

(22)

gac

Asp

gac

Asp

ggc

Gly

aac
Asn

320

tge

Trp

cca

acc

Thr

gtg

.Val

gtg
Val

305

age

Ser

ctg

Leu

gce

HCcl .

<220> <221> prinmer_bind
<210> 13 <211> 22

<210> 12 <211> 21

<212> DNA <213> Artificial

Sequence :Artificially 9/6 0O

<222> (1)..

<212> DNA

<220> <223> Description of Artificial Sequence:
<221> primer_bind

HCc7.

<220>

<400> 13 gtggcaggac cgtcagtctt cc 22 10/60

ctc

Leu

age
Ser

290

gag

Glu

acg

Thr

aac

Asn

cce

Leu Pro Ala Pro

cac

His

gtg

Val

tte

Phe

ggcC

Gly

ate
Ile
355

260

atc tce

Ile Ser

gaa gac

Glu Asp

cat aat

His Asn

cgt gtg
Arg Val
325

aag gag
Lys Glu

340

gag aaa

Glu Lys

Seque

CEg

cce

Pro

gce
Ala
310

gte

Val

tac

Tyr

acc

Thr

acc

Thr

gag
Glu

295

aag

Lys

age

Ser

aag

Lys

ate

Ile

265

cct gag

Pro Glu

280

gtc cag

Val Gln

aca aag

Thr Lys

gtc cte

Val Leu

tgc aag
Cys Lys
345

tec aaa
Ser Lys

360

gte

Val

ttec

Phe

cca

Pro

acc

Thr
330

gte

Val

acc

acg tge

Thr Cys

aac tgg
Asn Trp

300

Cgg gag
Arg Glu

315

gtt gtg

Val Val

tee aac

Ser Asn

aaa gg8

gtg
Val
285

tac

Tyr

gag

Glu

cac

His

aaa

Lys

cag

270

gtg
Yal

gtg
Yal

cag

Gln

cag

Gln

gge

Gly

1350

cce

Thr Lys Gly Gln Pro

363

<210> 14 <211>

ch//é%§0> <223> Description of

- 926

974

1070 -

1118

1166



synt hesi zed priner sequence, HCcS. <220> <221> primer 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. it/so <220> <221>
primer_bind <222> (1).. (23) <400> 15 ccgttgtgca ccaggactgg ctg 23 <210>
16 <211> 23 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Artificially synthesized primer sequence, HCc4. <220>
<221> prinmer bind <222> (1).. (23) 2%&9%50}6 tgcacttgta ctccttgeccg ttc 23 1
2/6 0 <210> 17 .

cga gaa cca cag gtg tac ace ctg ccc cca tce cgg gag gag atg ace 1214
Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Argz Glu Glu Met Thr

370 375 380

aag aac cag gtc agec ctg acc tge ctg gtc aaa gge tic tac cecc age 1262
Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
385 390 395

gac atc gcc gtg gag tgg gag age aat ggg cag ccg gag aac aac tac 1310
Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyf

400 405 410

aag acc aca cct ccc atg ctg gac tec gac gge tce tte tte cte tac 1358
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 agc agg tgg cag cag ggg aac gtc tte 1406
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Adsn Val Phe

435 440 445

tca tgc tcc gtg atg cat gag got ctg cac aac cac tac acg cag aag 1454
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Glo Lys

430 455 4560

age ctc tce ctg tet ccg g8t aaa tga gtgecacgge cggcaagece 1501

Ser Leu Ser Leu Ser Pro Gly Lys



<211> 23 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Artificially synthesized priner sequence, HCc6. <220>
<221> prinmer_bind <222> (1).. (23) <400> 17 cagccggaga acaactacaa gac 23
<210> 18 <211> 22 <212> DNA <213> Artif.icial Sequence <220> <223>
Description of Artificial Sequence:Artificially synthesized priner
sequence, HIGHC. 1 3/6 0 <220> <221> prinmer_bind <222> (1).. (22) <400>
18 tcttgtagtt gttctccgge tg 22 <210> 19 (211> 22 <212> DNA <213> 7
Artificial Sequence <220> <223> Des?[%g;g of Artificial

Sequence: Artificially synthesized pfifer-stquence, HCc9. <220> <221>
primer-bind

465 470
ccgeteccca ggcteteggg gtegegtgag gatgettgae acgtaccceg tgtacatact 1561

tcccaggeac ccagcatgga aataaageac ccagegetge cectggaaaaa 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 55 680
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 90 95

2.

Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val

oq



<222> (1).. (22)

<211> 23 <212> DNA <213> Artificial
Sequence: Artificially
<222> (1).. (23)
<212> DNA <213> Artificial
Sequence:

Artificial

<221> pri
<210> 21

Description of Artificial

sequence,

t caaactatc ggccttgctg g 21

Sequence

nmer _bi nd
<211> 21

pol yA. <

<400> 19 tacttcccag gcacccagca tg 22

220> 1 5/6 0

100

Sequence

(210> 20 1 4/6 0

synt hesi zed primer sequence,

Artificially

<220>

<221> prinmer bind <222> (1)..

<210> 222 Y15 @1

105

Tyr Tyr Cys Ala Arg Thr Tyr Tyr Tyr Asp

115
Asp Ala Phe
130
Ala Ser Thr
145
Ser Thr Ser

Phe Pro Glu

Gly Val His
195
Leu Ser Ser
210
Tyr Thr Cys
225

Thr Val Glu

Pro Val Ala

Thr Leu Met

275

Val Ser His
290

Val Glu Val

Asp Ile Trp Gly
135

Lys Gly Pro Ser

150
Glu Ser Thr Ala
185
Pro Val Thr Val
180

Thr Phe Pro Ala
Val Val Thr Val
Asn Val Asp His

Afg Lys Cys Cys
245

Gly Pro Ser Val

260

1le Ser Arg Thr

120
Gln Gly Thr

Val Phe Pro

Ala Leu Gly
170
Ser Trp Asn
185
Val Leu Gin
200

Pro Ser Ser

Lys Pro Ser

Val Glu Cys

Phe Leu Phe

Pro Glu Val

280

Glu Asp Pro Glu Val Gln Phe

295

His Asn Ala Lys

Thr Lys Pro

Ser Ser

Met Val
140

Leu Ala

Ser Gly

Ser Ser

Asn Phe

220
Asn Thr
235

Pro Pro

Pro Pro

Thr Cys

Asn Trp

300

Arg Glu

110

Gly Tyr Tyr His

125
Thr

Pro

Val

Ala

Gly

205

Gly

Lys

Cys

Lys

Val
285

Tyr

Glu

Yal

Cys

Lys

Leu

190

Leu

Thr

Val

Pro

Pro

270

Val

Val

Gln

Ser Ser

Ser Arg

160

Asp Tyr

175

Thr Ser

Tyr Ser

Gln Thr

Asp Lys

240

Ala Pro

Lys Asp

Yal Asp

Asp Gly

Fhe Asn

HCc5.
<223>

(21)

<220> <223> Description of

<220>

<400> 20 atgctgggtg cctgggaagt atg 23
Sequence
synt hesi zed pri nmer

(400> 21

<212> DNA <213> Artificial



<220> <223> Description of Artificial Sequence: Artificially synthesized
primer sequence, AlLIMCL <220> <221> prinerbind <222> (1).. (21) <400>
22 tagcctggta tcagcagaaa ¢ 21 <210> 23 <211> 21 ............... 16/60
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Artificially synthesized priner sequence, AlLIMC2. <220> <221>
primer_bind <222> (1).. (21) <400> 23 gtttctgctg ataccaggct a 21 <210> 24
<211> 22 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Artificially S%f%ﬁ?g%%Fd primer sequence, LCcl. <220>
<221> prinmer_bind 1 7/6 0 <222> (1)7.7122)

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 Giu 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 Asa
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 Glo 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 Tfp 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



<400> 24 gcaccatctg tcttcatctt cc 22 <210> 25 <211> 21 <212> DNA <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 18/ 60 <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Artificially synthesized priner
sequence, H K <220> <221> primer bind <222> (1).. (20) <400> 26 _
aggct ggaac tgaggagcag 20 <210> 27 ﬁg%g;féQ}G <212> DNA <213> Honp sapi ens
<220> <221> 5' UTR

<212> DNA

{213> Homo sapiens

<2207
<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 gacacage atg gac atg agg gtc ccc 56
Met Asp Met Arg Val Pro

1 5

gct cag ctc ctg ggg ctc ctg ctg ctc tgg tic cca ggt tce aga tge 104

Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp Phe Pro Gly Ser Arg Cys



<222> (1).. (68

3|

60

Met
cac
da
tca
Lys
cac
Val
ate
Pro
ace
Thr
t ee

Asp
tec
Val
gtg
Val
tgg
Arg
aae
Hi s
atg
Arg
gac

Trp Thr
cag gtg
Adn Leu
aag gtc
Ser Cys

gtg cga
An A a

cct cac
Ser Gy
ace agg

REP 2R

)

cag
Val

Lys
cag

UTR <222> (1482). .

<220> <221> CDS <222> (69).. (1481) 1 9/6 0 <220> <221>

(1616) <220> <221> sig _peptide <222> (69). . (125
<400> 27 gaattcgcag tgecatgaca ccacgcatct gtectctaga gaatcccctg agagctccgt
tectcace atg gac tgg ace tgg agg ate etc ttc ttg gtg gca gca gcc 110

Trp Arg Ile Leu Phe Leu Val Ala Ala Ala 1 5 10 aca gga gcc

ctg gtg cag tat ggg get gag gtg 158 Thr Ay Ala H s Ser

Gn Ser Ay Ala Au Val 15 20 25 30 aag aag cot ggg gcc
tee tge aag get tct ggatfag 206 Lys Lys Pro Ay Ala Ser Val

Ala Ser Ay Tyr 35 40 45 ace ttc acc ggc tac tat atg
gcc cct gga caa 254 Thr Phe Thr Ay Tyr Tyr Met Hs Trp
Prol@y Gn 2 0/6 0 3§ 55 60 ggg ctt 28ag tgg atg gga tgg

agt ggt gge aca aac 302 dy Leu Qu Trp Met Ay Trp Ile Asn
Gy Thr Asn 65 70 75 tat gca cag aag ttt cag ggc agg gtc
gac acg tee 350 Tyr Ala Gn Lys Phe Gn Ay Arg Val Thr Met

gac aeg 3
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly

gac aga
Asp Arg‘
49

tta gcc
Leu Ala
55

tat gtt

Tyr Val

agt gga

Ser Gly

gaa gat

Glu Asp

25

gtc

Yal

tgg

Trp

gea

Ala

tct

Ser

Tttt
Phe
105

ace

Thr

tat

Tyr

tee

Ser

BEE
Gly

90

gca

Ala

atc act tgt
Ile Thr Cys
45

cag cag aaa
Gln Gln Lys

60

agt ttg caa
Ser Leu Gln
75

aca gat tte

Thr Asp Phe

act tac tat

Thr Tyr Tyr

30

Cgg

Arg

cca

Pro

agt

Ser

act

tgt
Cys

110

c£Tat30a5 o8 Wi°cAUACHIGE ! AR BLO BT ¢eRIC1890 C1O aga

35

geg agt cag ggt att age agg ttg 200
Ala Ser Gln Gly Ile Ser Arg Leu

50

ggg aaa gcee cct aaa cte ctg ate 248
Gly Lys Ala Pro Lys Leu Leu Ile

65 70

gz gtc cca tca agg ttec age gge 296 -
Gly Val Pro Ser Arg Phe Ser Gly -

80 85

cte acc atc age age ctg cag cct 344
Leu Thr Ile Ser Ser Leu Gln Pro

95 -~ 100

caa cag gct aac agt ttc ccg tgg 392
Gln Gln Ala Asn Ser Phe Pro Trp

115



Ile
110
Al a
tac
Asp
gee
Thr
age
Ser
gaa
Val
ace
Pro
ace
Pro
aag
Ser
tic
Pro
cca
Pro

Ser Thr Ala Tyr

gcc gtg tat tae tgt gcg agg acg tat tac tat gat agt agt ggt tat 446

Val
cat
Al a
tee
Lys
acc
du
ccg
Thr
ttc
Al a
gtg
Ser
ccc
Asn
cca
Cys

aaa

Met Gu Leu Ser Arg Lau Arg Ser Asp Asp Thr 95 100 105

Tyr Tyr Cys Ala Arg Thr Tyr Tyr Tyr Asp Ser Ser Ay Tyr 115 120 125

gat get ttt gat ate tgg ggc caa-ggg aca atg gtc ace gtc 494 Tyr His

Phe Asp Ile Trp Ay G@n Gy Thr Met Val Thr Val 130 135 140 tct tea

ace aag ggc cca tog gtc ttc ccc ctg gcg ccc tgc 542 Ser Ser Al a Ser

Gy Pro Ser Val Phe Pro Leu Ala Pro Cys 145 150 155 21/60 tee agg

tee gag age aca gcg gee ctggHggcAge ctg gtc aag 590 Ser Arg Ser Thr

Ser Thr Ala Ala Lau Gy Cys Lau Val Lys 160 165 170 gac tac ttc ccc

gtg acg gtg tcg tgg aac tea gge get ctg 638 Asp Tyr Phe Pro Qu Pro

Yog Sergda padsggeSace Gay &t@ ghauatk/2ad &Faldst k90 gacgcpgedgpc gtg cac

cca get gtc eta cag tee tea gga etc 686 Thr Ser Gy Val H's Thr Phe

Tt AhauGlst G1RetlySEhr Gyy¢ Valu G1O5IR00y2Qhz tRc VEBeAlGt 8140e age gtg gtg

ccc tee age aac ttc gge ace 734 Tyr Ser Lau Ser Ser Val Val Thr Val

Ser ¥dga Phe Gy Thr 2p8 215 220 cag agg tac ace tgc aac gta gat cac

age aac ace aag gtg 782 dn Thr Tyr Thr Cys Asn Val Asp His Lys Pro

Thr Lys Val 225 230 235 gac aag aca gtt gag cgc aaa tgt tgt gtc gag

ceg tgc cca 830 Asp Lys Thr Val Qu Arg Lys Cys Cys Val Qu Cys Pro

BLO 12402421250 I8 G638 & c Cold C ttc ccc

c%c 878g Ala Pro Pro Vgl %gg%g%&gg?%fg % E%’%e&&eﬁé%-’he&%?o Pro Lys
2 2/ 85 Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly

135 140 145 150

act gee tct gtt gtg tge ctg ctg aat aac ttc tat ccc aga gag gee 536

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala

155 160 165
aaa gta cag tgg aag gtg gat aac gecec cte caa teg ggt =2ac tce cag 584
Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
170 175 180 -
gag agt gtc aca gag cag gac agc aag gac agc acc tac age ctc age 632
Glu Ser Val Tﬁr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
185 190 195
agc acc ctg acg cig agc aaa gea 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
gee tge gaa gte acc cat cag ggc ctg age tcg cce gtc aca aag age 728
Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser



255
gtg
280
Val

gae

aac
Ser
ctg

cca
Al a
cga
Au
aac
Adn
gec
Val
cot
Pro
ace

260 265 270 aag gac ace etc atg ate tee egg ace cct gag gtc acg tgc gtg

926
285
Asp
ggc
Val

age
Thr

aac
Ay
gcc
Pro
gaa
Pro
cag
Val

gtg
Au
ccc
Met

gtg

Lys Asp Thr Leu Met Ile Ser Arg Thr Pro A u Val Thr Cys Va

Val- 275

gtg gac gtg age cac gaa gac ccc gag gtc cag ttc aac tgg tac gtg 974
Val Ser HHs Gu Asp Pro Au Val -@n Phe An Trp Tyr Val 290 295 300
gtg gag gtg cat eat gcc aag aca aag cca egg gag gag cag 1022 Asp
GQu VvVal H's Asn Ala Lys Thr Lys Pro Arg Qu Gu @ n 305 310 315 ttc
acg ttc cgt gtg gtc age gtc etc ace gtt gtg cac cag 1070 Phe Asn
Phe Arg Val Val Ser Val Leu §Qj/M§k)Val Hs Gn 320 325 330 gac tgg
ggc aag gag tac aag tgc aag gtc tee aac aaa ggc 1118 Asp Trp Leu

Lys Au Tyr Lys Cys Lys Val Ser An Lys Ay 335 - 340 345 350

etc

@46 ate gag aaa ag@pate tee aaa acesgaa ggg cag ccc 28466 Leu Pro
Ile Qu Lys Thr Ile Ser Lys Thr Lys Ay A n Pro 355 360 365 23/60
cca cag gtg tac ace ctg ccc cca tec egg gag gag atg ace 1214 Arg
A@n vVal Tyr Thr Leu Pro Pro Ser Arg Gu Gu Met Thr 370 375 380 aag

Tl G R ARV L 1 S e S SO

ys Asn
gac ate

ggg cag ccg gag aac aac tac 1310 Asp lle Ala
%%% %ﬁgA%ggGagﬁhg?§sG n Pro u Asn Mh Tyr 400 405 410 aag ace aca

atg ctg gac tee3 ac ggc tee ttc ttc etc tac 1358 Lys TL- Thr

Pro

Leu Asp Ser Asf" @y Ser Phe Phe Leu Tyr 415 420 425 430 age aag etc

gac aag ago agg tgg cag cag ggg aac gtc ttc 1406

tccagecetga cccectecca tecttteggece tetgacectt tttecacagg ggacctacce 839

ctattgeggt cctecagete atctttcace tcacccecet ceteetectt ggetttaatt 899

atgctaatgt tggaggagaa tgaataaata aagtgaatet ttgecazaaaa aaaaaaazaa 959

aatctetgeg gecge 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 5 10 15
Phe Pro Gly Ser Arg Cys Asp Ile Gln Met Thr Gla Ser Pro Ser Ser
20 25 30

Val Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser



Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gn A n Ay Asn Val Phe 435 440 445
tea tgc tcc gtg atg cat gag' gct ctg cac aac cac tac acg cag aag 1454 Ser
Cys Ser Val Met Hs Qu Ala Leu His Asn H's Tyr Thr A n Lys 450 455 460 age
etc tcc ctg tet ccg ggt aaa tga gtgccacggc cggcaagccc 1501 Ser Leu Ser Leu
Ser Pro Ay Lys 24/60 465 470 ccgetcccca ggctctcggg gtcgcgtgag gatgcttgge
acgtaccccg tgtacatact 1561 tcccaggcac ccagcat gga aat aaagcac ccagcgctgc
cctggaaaaa aaaaa 1616 <210> 28 <211> 470 <212> PRT <213> Honob sapi ens
<400> 28 Met Asp Trp Thr Trp Arg IlegL %/gﬁ@ Leu Val Ala Ala Ala Thr Ay 1
510 15 Ala Hs Ser Gn Val Gn Leu Val Gn Ser Gy Ala Au Val Lys Lys 20
25 30 Pro Ay Ala Ser Val Lys Val Ser Cps Lys Ala Ser Ay Tyr Thr Phe 35
40 45 Thr Ay Tyd5Tyr Met His Trp&jal Arg Gn Ala Bego Ay Gn Gy Leu 50 55
- 60 GQu Trp Met Ay Trp Ille Asn Pro His Ser Ay @y Thr Asn Tyr Ala 65 70

75 80 G@inlgby Ae S3mAGEYLAY OeVallaThfp Nt Jl G QyésioThiy S8% |1 e Ser 85 90
95 ,.. Thr Ala Tyr Met GQu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val 2

?/6 a_loo 1055010 Tyr Tyr Cyssfl a Arg Thr Tyr gyr Tyr Asp Ser Ser Gy Tyr
r Hi
’ ) Ala Pro Lys Leu Leu Ile Tyr Val Ala Ser Ser Leu Gln Ser Gly Val

65 70 75 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
115 120 125
Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
130 135 140

Glu Gln 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 T 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



115
130
145
Tyr
Ser
Ser
Gn
Asp

Lys
Cys
Asn
Arg
Val

Cys
Ser
Pro

120 125 Asp Ala Phe Asp Ile Trp Ay G@n Ay Thr Met Val Thr Val Ser Ser
135 140 Ala Ser Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
150 155 160 Ser Thr Ser Qu Ser Thr Ala Ala Leu Ay Cys Leu Val Lys Asp
165 170 175 Phe Pro Qu Pro Val Thr- Val Ser Trp Asn Ser Ay Ala Leu Thr
180 185 190 Ay Val H's Thr Phe Pro Ala Val Leu Gn Ser Ser Ay Leu Tyr
195 200 205 Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Ay Thr
Thr 210 215 220 Tyr Thr Cys Asn Val Asp His Lys Pro Ser Mh Thr Lys Val
Lys 225 230 235 240 Thr Val d B’Aﬁt{g Lys Cys Cys Val du Cys Pro Pro
Pro Ala Pro 245 250 255 Pro Val é% Pro Ser Val Phe Leu Phe Pro Pro
Pro Lys Asp 260 265 270 Thr Leu Met Ile Ser Arg Thr Pro Gu Val Tb--
Val Val Val Asp 275 280 285 Val Ser H's Qu Asp Pro Qu Val G n Phe
Trp Tyr Val Asp Gy 290 296 300 Val GQu Val H's Asn Ala Lys Thr Lys Pro
Gu Gu Gn Phe Asn 26/60 305 310 315 320 Ser Thr Phe Arg Val Val Ser
Leu Thr Val Val Hs Gn Asp Trp 325 330 335 Leu Asn Ay Lys Qu Tyr Lys
Lys VajiosegiAsn Lys Gy Leu Pro 340 345 350 Ala Pro Ile Gu Lys Thr Ile
Lys Thr Lys Ay G n Pro Arg Gu 355 360 365 Pro Gn Val Tyr Thr Leu
Pro Sgs;iArgzdd u Gu Met Thr Lys Asn .

<212> DNA

<213> Homo sapiens

<221> 5'UTR
<222> (1)..(93)

<221> CDS

<222> (94).. (1506)

<220> o -
¢221> 3' UTR
222> (1507).. (1708)

<220>
221> sig_peptide

<222> (94).. (150)

<400> 31

gaattcgecag taccatgaca ccacgggage cccagecttg ggaticccaa gtgttigtaa 60



370 375 380 dn Val Ser Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp lle
385 390 395 400 Ala Val GQu Trp Qu Ser Asn Gy Gn Pro Qu Asn Asn Tyr Lys
Thr 405 410 415 Thr Pro Pro Met Lou Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser
Lys 420 425 430 Lau Thr Val Asp Lys Ser Arg Trp G n Gn Gy AmVal ?he Ser
Cys 435 440 445 Ser Val Met Hs Qu Ala Leu H's Asn H's Tyr Thr G n Lys
Ser Leu 450 455 460 Ser Lau Ser Pro Ay Lys 465 470 <210> 29 <211> 974

27/ 60 <212> DNA <213> Honp sapi ens <220> <221> S UTR <222> (1).. (38)
<220> <221> CDS <222> (39). . (749)3 %}8; (221> 3' UTR <222> (750).. (974)
<220> <221> sig-peptide <222> (39).% 4P <400> 29 gaattcgcag tgccatgaca
ccacggtcag gacacagc atg gac atg agg gtc ccc 56 Met Asp Met Arg Val Pro

tcagtgatca ggactgagca cacaggactic acc atg gag ttg gge ctg age tgg 114
Met Glu Leu Gly Leu Ser Trp

L 5

gtt tic ctt gtt get ata tta gaa ggt gtc cag tgt gag gtg cag ctg 162
Val Phe Leu Val Ala Ile Leu Glu Gly Val Gln Cys Glu Val Gln Leu

10 15 20

gtg gag tct gge gga ggc ttg gta cag cct ggg ggg tcec ctg aga cic 216

Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu

tec tgt gca gee tet gga tic ace titec agt age tac gac atg cac tgg 258
Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Asp Met His Trp

40 45 50 35 -

gtc cgc caa gct aca gga aaa ggt ctg gag tgg gte tca geot att ggt 306
Val 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 ggc tcc gtg aag gge cga tte ace 354
Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser Val Lys Gly Arg Phe Thr

75 80 85

atc tcec aga gaa aat gecc aag aac tcec ttg tat ctt caa atg aac age 402

Ile Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser



15 get cag ctc ctg ggg ctc ctg ctg ctc tgg ttc cca ggt tcc aga tgc 104
Ala G n Leu Leu Gy Leu Leu Leu Leu Trp Phe Pro Ay Ser Arg Cys 2 8/6 0.10
15 20 gac ate cag atg acc cag tct cca tct tee gtg tct gca tct gta gga 152

Asp
gac
Val
t at
dn
ttg
Ser
act
Thr
cag
Asn
ate
Lys
gag
Leu
t at
Arg

Ile
aga
Thr

cag
Lys
caa
Ay
etc
Ile
get

Ser

aaa
Arg
cag
Lys
ccc
Au

Adn
gtc
I'le
cag
Pro
agt

Val

ace
Ser
aac
Phe

Met
acc
Thr
aaa
Ay
ggg
Pro
ate
Ser
agt
Pro

Thr
ate
Cys
cca
Lys
gtc
Ser
age
Leu
ttc
Trp

dn Ser
act tgt
Arg Al a
ggg aaa
Ala Pro
cca tea
Arg Phe
age ctg
Adn Pro
cog tgg
105 110

Pro Ser Ser .Val Ser Ala Ser Val @y 25 30 35

egg gcg agt cag ggt att age agg ttg 200 Asp Arg
Ser An Ay Ile Ser Arg Leu 40 45 50 tta gcc tgg
gcc cat aaa etc ctg ate 248 Leu Ala Trp Tyr @n
Lys Leuzg g/gg@ 55 60 65 70 tat gtt gca tec agt
agg ttc g 296 Tyr Val Ala Ser Ser Leu Gn
Ser Ay 75 80 85 agt gga tat ggg aca gat ttc
cag cg§ 344 Ser Gy figg Gy Thr Asp Phe Thr Leu
90 95 100 gaa gat ttt gca act tac tat tgt caa
392 QG u Asp Phe Ala Thr Tyr Tyr Cys G n dn Ala
115 29/60 acg tte ggc caa ggg ace aag gtg gaa

TR O ol e 9300058 i et N e e ol el i Lot g
o BB A B VEE Tl s of GG AR B8y aat amc 10

aga
Al a

aag gtg acc

Lys

120

caa

Gln

gte

Val

gce

Ala

tcg

Ser

Val

B88

Gly

tte

Phe

ctg

Leu

tgg
Trp

185

gee 536 Thr ﬁl

160

165

cac gag cac

Thr His Glu His

125

acc acg gtc ace

Thr Thr Val Thr

140

cce ctg geg cce

Pro Leu Ala Pro

ggc tge ctg gte

Gly Cys Leu Val

170

aac tca ggc get

Asn Ser Gly Ala

B Ser Val Val qx§ Leu Leu Asn Asn Phe Tyr Pro
tac tac tac tac ggt atg gac gtc tegg ggc 498

Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly

130 135

gtc tee teca goe tec acc aag ggc cca teg 546
Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
145 150

tgc tcc agg age acc toc gag age aca geg 594 -
Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala B
160 165

aag gac tac tic ccc gaa ccg gtg acg gtg 642
Lys Asp Tyr Phe Pro Glu Pro Val Thr Val

175 ’ 180

ctg acc age ggc gtg cac acc tte cca get 690
Leu Thr Ser Gly Val His Thr Phe Pro Ala

190 195



aaa gta cag tgg aag gtg gat aac gee ctc caa teg ggt aac tcc cag 584 Lys Val
Gn Trp Lys Val Asp Asn Ala Leu A n Ser Ay Asn Ser An 170 175 180 gag agt
gtc aca gag cag gac age aag gac age ace tac age ctc agc 632 du Ser Val Thr
Gu A@n Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 185 190 195 age ace ctg aeg
ctg age aaa gea gac tac gag aaa cac aaa gtc tad 680 Ser Thr Leu Thr Leu Ser
Lys Ala Asp Tyr Qu Lys H's Lys Val Tyr 200 205 210 gee tgc gaa gtc ace cat
cag ggc ctg age tcg ccc gtc aca aag age/®® Ala Cys Au Val Thr Hs Gn Qy
Leu Ser Ser Pro Val Thr Lys Ser 30/60 215 220 225 230 ttc aac agg gga gag
tgt tag agggagaagt gcccccacet gctcctcagt 779 Phe Asn Arg Ay G u Cys 235

t ccagect Gt Sd@ceIT FEa PR B8R gt tee tigackla B2 tassc Ea e grec etacc 3839
ctattgcg&t cctccagctc atctttcacc _tcacccccct cctcctectt ggectttaatt 899

at gct aat Jel tlggagngat IeradladetaTan Pegdaauc Ser tpra¥ahdalafigaizhaaa 959
aatctctgcg gccge 974 <210> 30 <211> 236 <212> PRT <213> Honp sapi ens
<400> 302R€t "Asp Met Arg V8F Pro Ala Gn L8WLau Gy Leu La@iliau Lau Trp 1
510 15 Phe Pro Ay Ser Arg Cys Asp Ile A n 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 3 1/6
0354045 dAn @y lle Ser Arg Leu Leu Ala Trp Tyr A n d@n Lys Pro Ay Lys

cce tce age aac ttc gge acc cag acc tac ace tge aac gta gat cac 736

Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His

220 225 230

aag ccc agc aac acc aag gtg gac aag aca gttt gag cgc zaa tgt tgt 834
Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys

235 240 245

gtc gag tgec cca ccg tge cca gea cca cct gtg gea gga ccg tca gte 882
Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val

250 255 260 -

i ttc cte tftc ccc cca aaa cce aag gac acc ctc atg ate tee cgg acc 930
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
265 270 275

cct gag gtec 2cg tge gtg gtg gtg gac gtg age cac gaa gac ccc gag 978
Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu

280 285 290 295

gtc cag ttc aac tgg tac gtg gac gge gtg gag gtz cat aat gee 2ag 1026

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asm Ala Lys



50 55 60 Ala Pro Lys Leu Leu Ile Tyr Val Ala Ser Set Leu A n Ser Ay Val 65
70 75 80 Pro Ser Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr 85
90 95 Ile Ser Ser Leu A n Pro Qu Asp Phe Ala Thr Tyr Tyr Cys G n Gn 100
105 110 Ala Asn Ser Phe Pro Trp Thr Phe Ay Gn @y Thr Lys Val Au Ile 115
120 125 Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp 130
135 140 du Gdn Leu Lys Ser Ay Thr Ala Ser Val Val Cys Leu Leu Asn Asn
145 150 155 160 Phe Tyr Pro Arg G B AL.d8¥s Val Gn Trp Lys Val Asp Asn Al a
Leu 165 170 175 G@n Ser Ay Asn Ser An Gu Ser Val Thr Au @ n Asp Ser Lys
Asp 180 185 190 Ser Tgé Tyr Ser Leu Ser Ser Thr Leu Thr_lLeu Ser Lys Ala Asp
Tyr 195 200 - 205 G u?Yys H's Lys Val Ala Cys Gu VP Thr His A@n @y
Leu Ser 210 215 220 Ser Pro Val Thr Lys Ser Phe Asn Arg Ay du Cys 225
230 235 32/60 <210> 31 <211> 1708 <212> DNA <213> Honp sapi ens <220>
<221> 5'UTR <222> (1).. (93) <220> <221> CDS .

aca aag cca cgg gag gag cag ttc aac age acg ttc cgt gtg gtc age 1074

Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser
315 320 325

gtc cte acc gtt gtg cac cag gac tgg ctg aac ggc aag gag tac aag 1122
Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys

330 335 340

tge aag gtc tcc aac aaza ggc cte cca goc ccc atc gag aaa acc ate 1170
Cys Lys Val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile

345 350 355

tcc aaa acc aaa ggg cag cce cga gaa cca cag gtg tac acc ctg cece 1218 -
Ser Lys Thr Lys Gly Gla Pro Arg Glu Pro Giln Val Tyr Thr Leu Pro-

‘- 360 ' 365 370 375

cca tec cgg gag gag atg acc aag aac cag gtc age ctg acc tge ctg 1266
Pro Ser Arg Glu Glu Met Thr Lys Asn Glmn Val Ser Leu Thr Cys Leu
380 385 390

gtc aaa ttc tac ccc age gac atc goc gtg gag tgg gag age aat 1314

0
0q
(¢

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn

395 400 405



<222> (94).. (1506) <220> <221> 3' UTR <222> (1507).. (1708) <220> <221>
sig.jeptide <222> (94).. (150) <400> 31 gaattcgcag taccat gaca ccacgggagc

cccagccttg ggattcccaa gtgtttgtaa 60 3 3/6

ace
ttc
Val

ggg
Ay
ttc
Phe
ctg
Trp
gtg
Ay
caa
Asa
aga

atg
ctt
Al a
gga
Leu
ace
Ser
gag t
Val

aag
Arg
atg
Ser
gat

0 tcagtgatca ggact gagca cacaggactc

gag ttg ggg ctg age tgg 114 Mt GQu Leu Gy Leu Ser Trp 1 5 gtt
gtt get ata tta gaa ggt gtc cag tgt gag gtg cag ctg 162 Val Phe Leu
Ile Leu Qu Ay Val G@n Cys Au Val An Leu 10 15 20 gtg gag tct
ggc ttg gta cag cct ggg ggg 3 T /B @ aga ctc 210 Val Ju Ser Ay Ay
Val Adn Pro Gy Gy Ser Leu Arg Leu 25 30 35 tee tgt gca gee tot gga
ttc%%t gg tac gac atg cac tgg 258 Ser s Ala Ala Ser @% Phe Thr

ﬁaﬁ’e?a%ﬁgc‘ﬁa E53 &505%)“&55“9%0@ 8B cCHaB3feltcaical]

aaa ggt

g (ﬂdntha get att 306 _Val Arg dn Ala Thr Ay Lys Gy Leu Qu
8&¥ GAnaPre &1 4sr68s® Y?OLYSaa'brgTéftr gge RyacMefc dsuabsn &er cca ggc too
ggc cga ttc ace 354 Tcs Ala Ay Asp Thr Tyr Tyr Pro Gy Ser Val Lys
Phe Thr4¥b 80 85 ate todllaga gaa aat geeddfag aac tcc ttg tat ctt
aac age 402 1Ile Ser Arg Qu Asa Ala Lys Asa Ser Leu Tyr Leu A n Mt
34/6 0 90 95 100 ctg aga gcc ggg gac acg get gtg tat tac tgt gta

aat agg 450
gac ggc tee tte ttic ctc tac age aag cte acc gtg gac aag age

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
425 430 435

tgg cag cag ggg aac gtc tte teca tge tec gtg atg cat gag get
Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala

440 445 450

cac aac cac tac acg cag aag agc cte teec ctg tet ccg ggt aaa
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

460 465 470

agg 1410

Arg

ctg 1458
Leu

455

tga 1506

gtgccacgge cggeaagece ccgeteccea ggeteteggy gtegegtgag gatgettgge 1566

acgtacceceg tgtacatact tcccaggeac ccageatgga aataaageac ccagegetge 1626

cctgggccec tgcnaaaaaa aaaaaaazaa aaaaaaaaaa aaaaaaaaaa aaaaaazaaa 1686

aaaaaaaaat ctectgecggcee g¢

210> 32

1708



Leu
aag
Thr

ggg
Thr

ctg
Pro
gtc
Asp
ace
Ay
tac
Leu
ace
Thr

gtt

Arg
gga
Ser

tcc
Thr

Arg Ala Ay Asp Thr Ala Val Tyr Tyr Cys Val Arg Asp Asn Arg 105 110 115
gtg ace cac gag cac tac tac tac tac ggt atg gac gtc tgg ggc 498 Lys Val
Hs Qu Hs Tyr Tyr Tyr Tyr Gy Met Asp Val Trp Ay 120 125 130 135 caa
ace acg gtc ace gtc tcc tca gcc tee ace aag ggc cca tcg 546 dn dy Thr
Val Thr Val Ser Ser Ala Ser Thr Lys Gy Pro Ser 140 145 150 gtc ttc ccc
gcg ccc tgc tec agg age ace tee gag age aca gcg 594 Val Phe Pro Leu Ala
Cys Ser Arg Ser Thr Ser @ u Ser 38 A6a 155 160 165 gcc ctg gge tgc ctg
aag gac tac ttc coc gaa ccg gtg acg gtg 642 Ala Leu Gy Cys Leu Val Lys
Tyr Phe Pro Gu Pro Val Thr Vval 170 175 180 tcg tgg aac tca ggc get ctg
age g@élbtﬁocac ace ttc cca get 690 Ser Trp Asn Ser Gy Ala Leu Thr Ser
Val H s Thr Phe Pro Ala 185 190 195 35/60 gtc cta cag tee tca gga etc
tee &Rd2ad®Tage gtg gtg ace gtg 738 Val Leu G n Ser Ser Ay Leu Tyr Ser
Ser Ser Val Val Thr Val 200 205 210 215 ccc toe age aac ttc ggc ace cag
tac &@d3»dbmaasapjeasgat cac 786 Pro Ser Ser Asn Phe Gy Thr @ n Thr Tyr
Cys Asn Val Asp His 220 225 230 aag ccc age aac ace aag gtg gac aag aca
gag cgc aaa tgt tgt 834 Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Qu
Lys Cys Cps 235 240 245 gtc gag tgc cca ceg tgc cca gca cca cot gtg gca
ccg ta@aoptyz 882 Val Qu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Ay Pro
Val 250 255 260 - ttc etc ttc ccc cca aaa ccc aag gac ace etc atg ate
egg are SRDLEAGIyeleaPlSerPr PaD HieSLEN TallysiaAsDe Thi ¢RrUGMt Ile Ser Arg
265 270 275
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 B

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

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr



cct

Val

cag
Phe
aca
Lys
etc
Thr

gtc
Ser

aaa
Ay
gag
Au
tac
Pro
gag
Asn
ttc
Leu
gtc

gag
Thr
tte
Asn
aag
Pro
ace
Val

tee
Asn
ggg
Adn
gag
Met

ccc
Ser
aac
Asn
etc
Tyr
ttc

gtc
Cys
aac
Trp
cca
Arg
gtt
Val
aac
Lys Ay

acg
Val
tgg
Tyr
€gg
du
9?9
H s
aaa

tgc
Val

tac
Val

gag
Au
cac
Gn
ggc
Leu

gtg
Val
gtg
Asp
gag
G n
cag
Asp

Pr

etlgsscca

Al a
BRe FapgCl B G LR
atg ace aag_aac cag
Thr Lys Asgsé n Val

age gac_ate gcc gtg
Alp Valelin FbxAhecip

aac tac aag ace aca
Tyr Lysi%hr Thr Pro
tac age aag etc ace
Beu JeysSdrelialrifal Vair
tca tgc tcc gtg atg
210

Tyr ThrkCys Asn Val Asp
225 230
Thr Val Glu Arg Lys Cys

245
Pro Val Ala Gly Pro Ser

260
Thr Leu Met Ile Ser Arg
275
Yal Ser His Glu Asp Pro
290

Val Glu Val His Asn Ala
305 310
Ser Thr Phe Arg Val Val

325
Leu Asn Gly Lys Glu

340

Ala Pro Ile Glu Lys Thr
355

Pro Gln Val Tyr Thr Leu

gtg
Val

ggc
Val

ttc
Asn
tgg
Leu
gec
Pro

Val

gtc
Ser

s

cct
Pro

gtg
Asp
cat
215

His

Cys

Val

Glu

295

Lys

Ser

Lys

Ile

Pro

cac
Asp
cat

Asn
ttc
Arg
aag
Au
aaa
Thr

gtg age
Hs Qu
gag gtg
Val Hi's
aac age acg
Ser Thr Phe
ct g 3¢ §yo
Asn Ay Lys

ccc atc,.gag
I1e Gl}ﬁxs

gac
Ser
gtg
Au

gaa j ac
Pro Gu
aat gec
Al a Lys
cgt gtg
Val Val
gag tac
Tyr Lys
ace ate
e 345

i

RS

ccc gag 978 Pro du
280 285 290 295 gtc
aag 1026 Val dn
36/60 300 305 310
gtc age 1074 Thr
Ser 315 320 325 'gtc
aag 1122 Val Leu
330 335 340 tgc aag
0 Cys Lys Val
355 tee aaa ace
Lys

%é18 Sgr Lys Thr
8 BupSeys5’ cca tee egg

age ctg ace tgc ctg 1266 Pro Ser Arg Gu
Leul¥Ar Cys Leu 380 388 390 gtc aaa ggc ttc

&

Lys Pro Ser Asn

Val

Phe

Thr

Yal

Cys

Ser
360

Pro

gag age aat 1314 Val

Lys Ay Phe Tyr

Leerblasher$sr46y Los Brr7heér 0 ggg cag ceg
ccc atg ctg gac tee 1362 dy AGn Pro Gu
& Leu Asp Ser 43A® 415 420 gac ggc tec ttc
gac aag age agg 1410 Asp Gy Ser Phe Phe
Bxos SSerSesr fsm Phe 4By 486 GlggTmag cag ggg aac
gag get ctg 1458

220

Thr

235

Glu Cys Pro

250

Leu Phe Pro

265

Glu Val Thr

Gln Phe Asn

Lys Pro Arg

Pro

Pro

Cys

Trp

300

Glu

315

Leu Thr Val

330

Val

Lys Val Ser Asn

345

Lys Thr Lys

Ser Arg Glu

Gly

Lys

Cys

Lys

Yal

285

Tyr

Glu

His

Lys

Gln

365

Val

Pro

Val

Gln

Gln

Gly
350

Pro

Asp Lys
240
Ala Pro
255
Lys Asp

¥al Asp

Asp Gly

Leu Pro

Arg Glu

Glu Met Thr Lys Asn



Trp An A@n Gy Asn Val Phe Ser Cys Ser Val Met Hs GQu Ala Leu 440 445 450
455 cac aac cac tac acg cag aag age etc tec ctg tct ccg ggt aaa tga 1506
H's Asn Hs Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro Gy Lys 460 465 470

gt gccacggc cggcaagccc ccgctcccca ggctctcggg gtcgcecgtgag gatgcettgge 1566
acgtaccccg tgtacatact tcccaggcac ccagcatgga aataaagcac ccagcgctgc 1626

ect gggccec tgcnaaaaaa aaaaaaaaaa aaaaaa aa_aaaaaaaaaa aaaaaaaaaa 1686
aaaaaaaaat ctctgcggcc gc 1708 <210>43>38/80 <211> 470 <212> PRT <213>
Hono sapiens <400> 32 Met GQu Leu Gy Leu Ser Trp Val Phe Leu Val Ala lle
Leu du Qy 5 10 15 \Val ?Ec,ys d u Val E‘teuVal Au Ser dy Ay Gy
Leu Val Gin% 25 30 Pro dy y Ser Leu Arg % Ser Cys Ala Ala Ser dvy

Egg -(I;Ih;/ E & Vé‘g S§§ éed’ ‘?% J‘S)LeFr be Waﬁss&swﬁﬁ'sélﬂqee?@pf\é‘%he Aaﬁp AlAng'rI]'Lr GITgr

Tyr Pro%ﬁ 65 70 75 80 %r Val Lys Ay Arg Phe Thr Ile Ser., Arg G u Asn
Al a Lys Ser 85 90 95 4%y Tyr Leu An Asn Ser Leu Ar%%Al a Ay Asp

I A W R 8 S T e TR R AR, T 1,
Val Thr Val Ser Ser 1320%35 140 210 415

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

f <210> 33
211> 948
212> DNA

213> Homo sapiens

<220>
221> 5'UTR

222> (1).. (27

220>



Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro Cys Ser An 145 150 155

Ser Thr Ser Au Ser Thr Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr 39/60
170 175 Phe Pro Qu Pro Val Thr Val Ser Trp Asn Ser Gy Ala Leu Thr Ser
185 190 dy Val H's Thr Phe Pro Ala Val Leu G n Ser Ser Ay Leu Tyr Ser
200 205 Lau Ser Ser Val Vval Thr Val Pro Ser Ser Asn Phe Gy Thr dn Thr
215 220 Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
230 235 240 Thr Val GQu Arg LysdQys" &€t Val Au Cys Pro Pro Cys Pro Al a
245 250 255 Pro Val Ala Ay Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys

260 §g>2 Thr Leu Met Ile Ser Arg Thr Pro Qu Val Thr Cys Val Val Va

275 Val Ser Hs Qu Asp Pro Au Val @n Phe Asn Trp Tyr Val
Ay 290 29? ?00 Vgl Gu Val His Asn Ala Lys Thr Lys Pro Arg AQu Qu Gn
Asn 95°318)31§38>0 Ser Thr Phe Arg Val Vval Ser Val Leu Thr Val Val
G@n Asp Trp 325 330 335 Leu Asn Gy Lys Qu Tyr Lys Cys Lys Val Ser An
Gy Leu Pro 340 345 350 Ala Pro Ile Qu Lys Thr Ile Ser Lys Thr Lys Gy
Pro Arg Gu 355 360 365 Pro dn Val Tyr. Thr Leu Pro Pro Ser Arg Qu
Met T4B20Rys Asn 40/60 370 375 380 G n Val Ser Leu Thr Cys Leu Val Lys
Phe Tyr Pro Ser Asp Ile

<221> 3’ UIR

<222> (739).. (948)

<220>
221> sig peptide

<222> (28).. (8T)

<400> 33
gaattcgecag tgccatgaca ccacgcce atg gaa acc cca geg cag ctt cte ttc 54
Met Glu Thr Pro Ala Gln Leu Leu Phe

1 5 -

ctc ctg cta cte tgg ctc cca gat acc ace 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 tet cca ggc acc ctg tet ttg tot cca ggg gaa aga gec acce cte 150
Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu

30 35 40

‘tcc tge agg goc agt cag aat att aga age age tac tta gee tgg tac 198

Ser Cys Arg Ala Ser Gln Asn Ile Arg Ser Ser Tyr Leu Ala Trp Tyr



385 390 395 400 Ala Vval
405 410 415 Thr
420 425-430 Leu Thr Val

Lys Thr
Ser Lys
Ser Cys
Lys Ser

41/ 60

435 440 445 Ser Val

Gu Trp GIt Ser Asn Ay A n Pro Glu' Asn Asn Tyr
Pro Pro Met Leu Asp Ser Asp Ay Ser
Asp Lys Ser Arg Trp A n dn Ay Asn Val

Met Hs GQu Ala Leu H's Asn H's Tyr Thr An

Leu 450 455 460 Ser
<212> DNA <213> Honp sapi ens

<220> <221> sig _peptide
ccacgcc atg gaa ace

Lou Phe 1 5 etc ctg

102

cag cag aaa
Gln Gln Lys

60

agc agg gec
Ser Arg Ala
75

aca gac tic
Thr Asp Phe

80

gtg tat tac

Val Tyr Tyr

cag ggg ace

Gln Gly Thr

ttc ate tte
Phe Ile Phe
140

cct

Pro

act

Thr

act

Thr

tgt

Cys

aag

Lys

125

ccg

Pro

EgC

Gly

ggc

Gly

ctc

Leu

cag
Gln

110

ctg

Leu

cca

Pro

<221> CDS <222> (28)..

Leu Ser

Pro Gy Lys 465 470
<220> <221> S UTR <222> (1)..
(738) 42208 (x221> 3' UTR <222> (739)..

Phe Phe Leu Tyr

Phe

<210> 33 <211> 948
(27)
(948)

<222> (28).. (87) <400> 33 gaattcgcag tgccatgaca

cag

Gln

atc

Ile

acc
Thr
95

cag

Gln

tet

Ser

ta etc tgg etc

gct

Ala

cca
Pro

80

atc

Ile

ttt

Phe

ate

Ile

gat

Asp

ccec ggg ctc ¢te ate
Pro Gly Leu Leu Ile

65

gac agg ttc agt ggc
Asp Arg Phe Ser Gly

85

agc aga ctg gag cct
Ser Arg Leu Glu Pro

100

gegt age tca cct atg
Gly Ser Ser Pro Met

115

aaa cga act gtg get
Lys Arg Thr Val Ala

130

gag cag ttg aaa tct
Glu Gln Leu Lys Ser

145

ca gcg cag ctt etc ttc 54 Mt Gu Thr
a gat acc acc g

tat ggt
Tyr Gly
70

agt ggg

Ser Gly

gaa gat

Glu Asp

tgc agt

Cys Ser

gca ceca

Ala Pro

Pro Ala dn Lou

gaa att gtg ttg acg

gca tec

Ala Ser

tet ggg

Ser Gly

ttt gea
Phe Ala
105

tet gte

Ser Val

135

gga act
Gly Thr
150

gee tet

Ala Ser

246

294

390

438

456



Lou
cag
Pro
agg
Ser

cct

Adn
ate
Asp
aga
du
tca
Met

get

Pro
act

Ser

aaa
Gn
gtc

Lou
tct

gcc
dn
ggc
Al a
cca
Arg
ctg
Pro
cat
Cys
gca
Ser
gcc
140
gta
155
582

Leu
cca
Thr

agt

Asn
cag
Pro
gac

ki
H

Ser
cca
Val
tct
145
clag
160

Lou Trp Lou Pro Asp Thr Thr Gy GQu Ile Vval Lou Thr 10 15 20 25
ggc ace ctg tct ttg tct cca . ggg gaa aga gcc ace etc 150 G n Ser
Lou Ser Lou Ser Pro Ay GQu Arg Ala Thr Lou 30 35 40 tee tgc

cag aat att aga age age tac tta gcc tgg tac 198 Ser Cys Arg Al a
Ile Arg Ser Ser Tyr Leu Ala Trp Tyr 42/60 45 50 55 cag cag aaa
get ccc ggg etc etc ate tat t gea tcc 246 An Gn Lys Pro @y
Gy Leu Leu Ile Tyr Gy ‘Al3a/g£r0 60 65 70 age agg gee act ggc

agg ttc agt ggc agt ggg tct ggg 294 Ser Arg Ala Thr Gy Ile Pro

Bof G e St T3P0 558 B et DT T O
(3R o) 20 R BBl A B ST TR L9 20

Phe Gy 110 115 120 cag ggg ace aag ctg gag ate aaa cga act gtg
% gtc 438 dn @Q/ Thr Lys Leu d&lle Lys Arg Thr Val Ala Al a
125 130 135 ttc ate tte ceg cca tct gat gag cag ttg aaa tat gga
486 Phe Ile Phe Pro Pro Ser Asp Au Gn Leu Lys Ser Ay Thr Al a
150 43/60 gtt gtg tgc ctg ctg aat aac ttc tat ccc aga gag gcc

8337 gt¥adatvabc Gos CBu CBeicdsegAgac Plae Teg dasoagt gtd uS82a Lys Val
165 tgg aag gtg gat aac gee ctc caa tcg ggt aac tee cag gag agt

TropLys YaVakspAdpn Asla béw Gle be@ GLySdsn Gor Adm Ber S& WVald u Ser Val

170

aca

175 180 185

gag cag gac agc aag gac agc acc tac age cte age age acc ctg 630

Thr Glu GIln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu

acg

190 185 200

ctg age aaa gca gac tac gag aaa cac aaa gtc tac gec tge gaa 678

Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu

gte

205 . 210 215 -

acc cat cag ggc ctg age tcg ccc gte 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
ga gag tgt tag agggagaant gecccccacct getcctcagt tccagectga 778"
Gly Glu Cys

235

cceectecea tectttggee tetgaccett tttoccacagg ggacctacce ctattgeggt 833



170
ctg
195
Thr
gtc
Hi s
t gt

175
630
200
Leu
ace
Gn
tag

180 185 aca gag cag gac age aag gac age ace tac age ctc age age ace

Thr Au An Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu 190
acg ctg age aaa gca gac tac gag aaa cac aaa gtc tac gee tge gaa 678
Ser Lys Ala Asp Tyr Qu Lys His Lys Val Tyr Ala Cps GQu 205 210 215
cat cag ggc ctg age tcg ccc gtc aca aag age ttc aac agg 726 Val Thr
Gy Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg 220 225 230 gga gag
agggagaant gcccccacct gctcctedgt’ daragectga 778 Ay G u Cys 235

ccccctcecca tcecectttggec tctgaccctt ttteeaeagg ggacctaccc ctattgecggt 838 44/60
cutccagctc atctttcacc tcacccccct cctcctcectt ggctttaatt atgctaatgt 898

t ggaggag&arttFestaBCat tageyhsacercedgfates et

236
Phe
Thr
Lau
Tyr
Ser
Ser

SEshhtantd obgtaatgn8934 <211>

<212> PRT <213> Honpo sapiens <400> 34 Met Qu Thr Pro Ala A n Leu Lau

Lau
Adn
Ser
Adn
Ser
Ay

Lau Lau Lau Trp Lau Pro 1 5 10 15 Asp Thr Thr Gy GQu Ile Val Lau
Ser Pro Ay Thr Lau Ser 20 25 30 Lau Ser Pro Gy GQu Arg Ala Thr
Cgsagirgad\ twagezaatenaaggaa By 40848cdtke FargasSmaaSer Tyr La@4®N a Trp
GnLys Pro Gy An Ala 50 55 60 Pro Ay Lau Lau Ile Tyr Ay Al a
Arg Ala Thr Gy Ile Pro 65 70 _ 75 80 Asp Arg Phe Ser Gy Ser dy
Thr Asp Phe Thr Lau Thr Ile

210> 34

211> 236

<212> PRT

213> Homo saplens

<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 Sér Tyr Leu Ala Trp Tyr Gin Glr 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 75 80
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
85 90 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



85 90 95 Ser Arg Lau Qu Pro GQu Asp Phe Ala Val Tyr Tyr Cys G n A n Phe
100 105 110 Gly Ser Ser Pro Met Cys Ser Phe Ay G n Gly Thr Lys Leu Gu lle
45/ 60 115 120 125 Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro
Ser Asp 130 135 140 Gu Gn Leu Lys Ser Ay Thr Ala Ser Val Val'Cys Leu
Leu Asn Asn 145 150 155 160 Phe Tyr Pro Arg Qu Ala Lys Val Gn Trp Lys
Val Asp Asn Ala Leu 165 170 175 Gn Ser, Ay Asn Ser Gn Gu Ser Val Thr GQu
Gn Asp Ser Lys Asp 180 185 190 Serd $nf & Ser Leu Ser Ser Thr Leu Thr Leu
Ser Lys Ala Asp Tyr 195 200 205 du Lys His Lys Val Tyr Ala Cys @ u Val

Thr Hs Gn Gy &_gu Ser 210 215 %%’63 Ser Pro Val Lys Ser Phe Asn Arg Ay
G u Cys 225 236 35 <210> 35 < > 1673 <212> (213> Hono sapi ens
<220> <221> 5' R, 222> (1), . (95 60 .,<220>_<221> S <222> (96).
(1508) §0grg<§g%;ya§-éﬁ%QAia)Pro ger)VafG%he Ile Phe Pro Pro ég% Asp (96)

130 135 140

Glu Gln 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 Gin Trp Lys Val Asp Asn Ala Leu

165 170 175
Gln Ser:Gly Asn Ser Gln Glu Ser Val Thr Glu Gla 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 Gla 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)..(85)



<222> (1509).: (1673) <220> <221> sig_peptide <222> (96).. (152) <400> 35
gaat t egeag tgccatgaca ccacggtgga gccccagcct tgggattccc aagtgtttgt 60

attcagtgat caggactgaa cacacaggac tcacc atg gag ttg ggg ctg agc 113 Mt du
Leu Gy Leu Ser 1 5 tgg gtt ttc ctt gtt get ata tta gaa ggt gtc cag tgt gag
gtg cag 161 Trp Val ?he Leu Val Ala lle Leu Au Gy Val Gn Cys Au Val Gn

10 15 20 «ctg gtg gag tct ggg gga ggc ttg gta cag cct ggg ggg tcc ctg aga
209 Leu Val Glu Ser Ay Ay Gy Lert¥al'&on Pro Ay Ay Ser Leu Arg 4 7/6 0

25 30 35 ctc tee tgt gca gec tct gga ttc are ttc agt age tac gac atg cac
257 Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Ser Tyr Asp Met His 40 45
50 tgg gtc ego caa get aca gga aaa ggt ctg gag tgg gtc tea get att 305 Trp
Val Arg Gn Ala Thr Ay Lys Ay Leu Gu Trp Val Ser Ala Ile 55 60 65 70 ggt
act get §&20xac aca tac tat cca ggc tcc gtg aag ggc cga ttc 353 dy Thr Ala
Ay Asp Thr Tyr Tyr Pro Ay Ser Val Lys Ay Arg Phe 75 80 85 ace atc tec
aga gaa &ally€BSaag aac tcc ttg tat ctt caa atg aac 401 Thr Ile Ser Arg Gu
Asn Ala Lys Asn Ser Leu Tyr Leu Adn Met Asn 90 95 100 age ctg aga gec ggg
gac aeg ¢222qt(§6x.at(15G® tgt gta aga gat aag 449 Ser Leu Ara. Ala Ay Asp
Thr Ala Val Tyr Tyr Cys Val Arg Asp Lys 105 110 " 115 agg aeg gtg acc cac
gag cac tac tac tac tac ggt atg gac gtc tgg 497 An Thr Val Thr Hs GQu H's
Tyr Tyr Tyr Tyr Ay Met Asp Val Trp

<220>

<221> 3'VIR

<222> (1509).. (1673)

220>
221> sig_peptide

<222> (96).. {152)

<400> 35

gaattcgeag tgecatgaca ccacggtgga geeccagect tgggattcec aagtgttigt 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 gect 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 13 20

ctg gtg gag tct ggg gga ggc ttg gta cdg cct ggg ggg tce ctg aga 209

Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg



120
ggc
135
aca
160
Al a

gtg.

Trp
cta
Ser
aac
Ay
ace
Val

ccg
Pro
ccc
Asp
gac
Ser

125
cca
140
593
165
Al a
t og
Asn
cag
Ser
tte
Thr
aag

tgc
Al a
aag
Thr
gtg
H s

130 48/ 60 ggc caa ggg ace aeg gtc ace gtc tee tea gcc tec ace aag
545 dy d@n @y Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Ay Pro
145 150 tcg gtc ttc ccc ctg gcg ccc tgec tee agg age ace tec gag age
Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser G u Ser Thr 155
gcg gee ctg ggc tgc ctg gtc aag gac tac ttc ccc gaa ccg gtg ace 641
Leu Ay Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val Thr 170 175 180
tgg aac tea ggc get ctg ace age,ggcootg cac ace ttc cca 689 Val Ser
Ser Ay Ala Leu Thr Ser Gy Val H's Thr Phe Pro 185 190 195 get gtc
tee tea % a ctc tac tcc ctc age age gtg gtg ace 737 Ala Val Leu dn
dy Leu gr Ser Leu Ser S&f Vval Val Thr 2085205 210 gtg ccc tec age
ggc ace cag ace tac acc tgc aac gta gat 785 Val Pro Ser Ser Asn Phe
G n Thr Tyr TL- Cys Asn Val Asp 215 220 225 230 cac aag ccc age aac
gtg gac aag aca gtt gag cgc aaa tgt 833 His Lys Pro Ser Asn Thr Lys

Lyts The tgal gdd gecdrptlyss Ges 49 GOc 23352@4@ad4dnd Atgodae gagp7t gc cca
cca gca cca cct gtg gca gga ccg tca 881 Cys Val Gu Cys Pro Pro Cys

Rreu Beo CYalAlA a1&336rPehy Tee PROPREHe268r 6 44 Met GHilst ¢ ccC cca aaa
gac acc ctc atg atc tcc cgg 929 Val Phe Leu Phe Pro Pro Lys Pro Lys

Leu Mgy Ile Ser Arg 2685270 275 acc ccfp gag gtc acg tgc gtg gtg gtg
agc cac gaa gac ccc 977 Thr Pro Qu Val Thr Cys Val Val Val Asp Va
A u Asp Pro 280 285 290

tgg gtc cge caa get aca gga aaza ggt ctg gag tgg gte tca get att 305
Trp Val Arg Gln Ala Thr Gly Lys Gly Leu Glu Trp Val Ser Ala Ile

55 60 65 70

ggt act get ggt gac aca tac tat cca gge tec gtg asg ggc 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 tce 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 282 gac acg get gtg tat tac tgt gta aga gat aag 449
Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyvr 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



gag
Val

aag
Thr
gtc
Leu
aag

tee
Lys
t ee
Arg
aaa
Ay
ccg
Au
ttc
Phe
ggg
Asn
cac

gtc
Gn
aca
Lys
ctc
Thr
tgc
Lys
aaa
Thr

€dgg
Au

ggc
Phe
gag
Asn
ttc
Leu
aac
Val

tac

cag ttc aac tgg tac gtg
Phe Asn Trp Tyr Val Asp
aag cca cgg gag gag cag
Pro Arg Gu Au Gn Phe
acc gtt gtg cac cag gac
Val Val Hs Gn Asp Trp
aag gtc tee aac aaa ggc
Val Ser Asn Lys Gy Leu
ace aaa ggg cag ccc cga

Gly bt GTihrThry Shindield e Va

gac ggc
Ay Vval
ttc aac
Asn Ser
tgg ctg
Leu Asn

gtg gag gtg cat aat gcc 1025 du
Gu Val H's Asn Ala 295 300 305 310
age acg ttc cgt gtg gtc 1073 Lys
Thr Phe Arg Val Val 315 320 325 agc
aac ggc aag gag tac 1121 Ser Val
Gy Lys Au Tyr 330 335 340 50/6°0

ctc £4@08ayccc ate gag aaa ace 1169 Lys
Pro Ala Pro Ile Qu Lys Thr 345 350 355 ate
gaa cca cag gtg tac ace ctg 1217 Ile Ser
885 €38 EEEreqRr BCRrTFCREC Bit6 Wentralgerytedace aag 280 &85 $AS ccc cca
gag gag atg acc aag aac caE gtc

SBar

ttc tac ccc age gac atc gee gtg
TAS5 Pro Ser Asp |I11&#0Ala Val GQu
aac aac tac aag ace aca cct ccc
Asn Tyr Lys Thr Thr Pro
ctc tac age aag ctc ace gtg gac
Tee PeF thyScdeeutd ey d@ tASPLdeyBgdaigeddde 438 ¢8P agdttat 9Fogag cag

gtc ttc tea tgc tee gtg atg cat gag get 1457 Arg Trp Gn Gn Gy

e Ber PeYSPraeLelVallaMeto Idys $druafl &% Hhd f2r4dD: 44p he0 ctg cac aac

acg cag aag age ctc tee

155

gcg gcec ctg gge tgc
Ala Ala Leu Gly Cys

170

gtg tcg tgg aac tea
Val Ser Trp Asn Ser

185

gct gte cta cag tce

Ala Val Leu Gin Ser

gtg ccc tce age aac

Val Pro Ser Ser Asn

cac aag ccc agce aac

His Lys Pro Ser Asn

ctg gte

Leu Val

ggc gct

Gly Ala

teca gga
Ser Gly

205

ttc gge
Phe Gly

220

acc aag

Thr Lys

Pro Met

ctg tct

aag gac
Lys Asp

175

ctg ace
Leu Thr

190

cte tac

Leu Tyr

acc cag

Thr Gln

gtg gac

Val Asp

age ctg ace tgc 1265 Pro Pro Ser
Sér WA lEhBeyRr3LHs 389 B85 390 ctg gtc
gag tgg gag age 1313 Leu Val Lys
Tral48 u Ser 395 400 #)5 aat ggg cag
atg ctg gac 1361 Asn Gy Gn Pro
Leu Asp 410 415 420 tee gac ggc tee
aag age 1409 Ser Asp Gy Ser Phe

ccg ggt aaa 1505
160 165

tac tic ccc gaa ccg gtg ace 641
Tyr Phe Pro Glu Pro Val Thr

180

age ggc gtg cac acc ttc cca 689
Ser Gly Val His Thr Phe Pro

195

tce ctc age age gtg gtg ace 737

Ser Leu Ser Ser Val Val Thr

acc tac acc tgc aac gta gat 785
Thr Tyr Thr Cys Asn Val Asp

225 230

aag aca gtt gag cgc aaa tgt 833

Lys Thr Val Glu Arg Lys Cys



Leu His Asn H's Tyr Thr @ n Lys Ser Leu Ser Leu Ser Pro Ay Lys 455 460 465
470 tga gtgccacggc cggcaagccc ccgctcccca ggctctcggg gtegcgtgag 1558
gatgcttggc acgtaccccg tgtacatact tcccaggcac ccagcat gga aat aaagcac 1618
ccagcgct gc cctgggcecccc tgcgaaaaaa aaaaaaaaaa aatctctgcg gccge 1673 <210> 36
<211> 470 <212> PRT <213> Hono sapiens <400> 36 Met Gu Leu Ay Leu Ser
Trp Val Phe Leu Val Ala lle Leu Qu dy 15 10 - 15 Val @dn Cys du Val
Gn Leu Val Gu Ser Ay Gy Gy Leu Ya £45m20 25 30 Pro Gy Gy Ser Leu
Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe 35 40 45 Ser Ser Tyr Asp Met
Hs Trp Val Arg Gn Ala Thr Gy Lys Ay Leu 52/60 50 55 60 Au Trp Val Ser
Ala lle Ay Thr Ala A @3Asp Thr Tyr Tyr 2o Ay 65 70 734B0 Ser Val Lys
Gy Arg Phe Thr Ile Ser Arg Gu Asn Ala Lys Asn Ser 85 90 95 Leu Tyr Leu
Gn Met Asn Ser Leu Arg Ala Gy Asp Thr Ala Val Tyr 100 105 110 Tyr Cys Val
Arg Asp Lys Arg Thr Val Thr Hs Gu H's Tyr Tyr Tyr 115 120 125 Tyr Qy

Met Asp Malt dtg gekyted BeddoegThec Bak sl cdiirecYaktSgta SRz 489 435 340 Al a Ser
Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 145 150 155 160
Ser Thr Sg% WGPercyEhPrfRroAlys Pey PRy PrbevalValalong Asp skyr 165 170 175

250 255 260

gtc ttc ctc tte cce cca aaa ccc aag gac ace ctc atg atc tec cgg 929
‘ Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
265 270 275

acc cct gag gtec acg tgc gtg gtg gteg gac gtg age cac gaa gac cecc 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 ggc gtg gag gtg cat aat gee 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

~ 318 320 3257

age gte ctc acc gitt gtz cac cag gac tgg ctg 2ac gge aag gag tac 1121
Ser Val Leu Thr Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr

330 335 340



Phe
Ay
Leu
Tyr
240
255
260
275
290
305
Trp
Pro

Lys
Asp
Asn
Leu

Pro Gu Pro Val Thr Val Ser Trp Asn Ser Ay Ala Leu Thr Ser 180 185 190
Val H's Thr Phe Pro Ala Val Leu An Ser Ser Ay Leu Tyr Ser 195 200 205
Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gy Thr dn Thr 210 215 220
Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys 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 Leu Phe Pro Pro Lys Pro Lys Asp 53/60
265 270 Thr Leu Met Ile Ser Arg Slr,/FB@® A u Val Thr Cys Val Val Val Asp
280 285 Val Ser His Qu Asp Pro Gu Val dn ?he Asn Trp Tyr Val Asp Ay
295 300 Val du Val Hs Asn Ala Lys Thr Lys Pro Arg Gu G u G n Phe Asn
310 388 Brpa2gFteTHEC PRE :WAgSRAalctyarcaEec\aqc BEE BpEraagpcy/al 1S A n Asp
325 330 335 Leu Asn Ay Lys Gu Tyr Lys %0 s Val Ser Asn Lys Gy Leu
340L3asL3sbyal Ve liber |Aﬁ@ lgfsuGly demhPrq méa is GihrlisySG 'y G n Pro Arg
355 360 365 Pro Gn Val Tyr Thr Leu Pro Pro Ser Arg Gu G u Met Thr
Asn 370 3753480 dn Val Ser3%eu .Thr Cys Leu ¥8% Lys Ay Phe Tyr Pro Ser
Ile 385 390 395 400 Ala Val Gu Trp Au Ser Asn Ay G@n Pro Qu Asn
Tyr Lys Thr 405 410 415 Thr Pro Pro Met Leu Asp Ser Asp Ay Ser Phe Phe
Tyr Ser Lys 420 425 430

atc tcc aaa acc aaa ggg cag ccc cga gaa cca cag gtg tac acc ctg 1217

Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gin Val Tyr Thr Leu

360 365 370

cce cca tec cgg gag gag atg acc aag aac cag gtc age ctg ace 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 ggc ttc tac ccc age gac atc gee 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 cce atg ctg gac 1361
Asn Gly Gin Pfo Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp
410 415 420

tee gac gge tee tte ttc cte tac age aag cte 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 tte tca tge tee gtg atg cat gag get 1457

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala



Leu Thr Val Asp Lys Ser Arg Trp G n @n Gy Asn Val Phe Ser Cys 435 440 445
Ser Val Met His Glu Ala Leu H's Asn Hs Tyr Thr Gn Lys Ser Leu 450 455 460
Ser Leu Ser Pro Ay Lys 54/60 465 470 (210> 37 <211> 970 <212> DNA <213>
Honmo sapiens <220> <221> 5' UTR <222> (1).. (32) <220> <221> CDS <222>
(33).. (743) <220> <221> 3' UTR <222> (744).. (970) <220> <221> sig-peptide
<222> (33).. (92) <400> 37 5 5/6 0 gaattcgcag tgecatgaca ccacggggaa cc atg
gaa ace cca geg cag ctt 53 Mt Qu&hr/@ Ala Gn Leu 1 5 ctc ttc etc ctg
eta ctc tgg ctc cca gat ace ace gga gaa att gtg 101 Leu Phe Leu Leu Leu Leu
Trp Leu Pro Asp Thr Thr Ay Qu Ile Val 10 15 20 ttg acg cag tot cca ggc
ace ctg tot 440y tot cca ggg #® aga gcc 149 149G Thr A n Ser Pro Ay Thr Leu
Ser Leu Ser Pro Ay Gu Arg Ala T

ctg cac aac cac tac acg cag aag age cte tee ctg tet ceg ggt aaa 1505
Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

455 460 465 470
tga gtgccacgge cggcaagece ccgetececca ggetetegge gtegegteag 1558
gatgcttggc aggtaccccg tgtacatact teccaggecac ccagcatgga aataaagcac 1618

ccagegetge cctgggecce tgcgaaaaaa aaaaaaaaaa aatctetgeg geege 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 10 - 15
Val Gln Cys Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gin
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



25 30 35 ace etc tee tgc agg goo agt cag agt att age age age tee tta gcc 197

Thr
tgg
Adn
age
Al a
ttc
Leu
t gt
Gn
gag
Lys
gat
Adn
t at
Arg
aac
Gn
etc
Ser

Leu
tac
Adn
agg
Thr
act
Thr
cag
Phe
atc
Arg
gag
Leu
ccc
Au
tee
Au
ago
185

Ser
cag
Lys
goo
Ay
ctc
Il e Ser
cag ttt
Ay <Xr
aaa cga
| V

e Top

Cys
cag
Pro
act
I'le
ace

Arg
aaa
Ay
ggc
Pro
ate
Arg

ggt
Ser

act g

A fen

Al a Ser
cot ggc
Adn
ate
Asp
age
Leu
ago
Pro
t

cag gag 581
170 -

Val

ago 629 Ser Val
130 HASLEYGER Met Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr

- 100

Tyr Cys Val Arg Asp

115

Tyr Gly Met Asp Val

130

Ala Ser Thr Lys Gly

145

Ser Thr Ser Glu

Phe Pro Glu Pro

180

Gly Val His

195

Leu Ser Ser
210

Tyr Thr Cys

225

Thr Val Glu Arg

Pro Val Ala Gly

Thr
Val

Asn

Phe

Yal

Val

Adn
cag
Pro
gac
Phe
ctg

Al a
cca
Arg
aga
Au Pro
tca cot

Met OpS

HaPite Ho

Gn Trp Lys Val

Thr Gu G n Asp Ser

Lys Arg

Trp Gly

135

Pro Ser

150

Thr Ala

Thr Val

Pro Ala

Ser Val

Ser Ile Ser
get ccc ggg
Gy Leu Leu
agg ttc agt
Ser Ay Ser

Ser
ctc
Ile

ggc
dy

gag £at ¢gnad gat
G u Asp 56/60 90 95 100 ttt gca gtg tat tac

atg tgc agt 389 Phe Al a Val

Ser Ser Leu Ala 40 45 50 55
ctc ate ttt ggt 245 Trp Tyr
Phe Gy 60 65 70 gca too
agt ggg 293 Ala Ser Ser Arg
75 80 85 tot ggg aca gac
341 Ser @y Thr Asp Phe Thr

Tyr Tyr Cys Gn

Ser 105 110 11%%tt ggc cag ggg acc aag ctg

cca 437 Phe dy Gn Ay
Ti2s AlaG1w38sp tTor Tre Tyr Pt 6l t ¢
cag ttg aaa tot gga act 485 Ser Val
L$s Ser Gy Thr 14T 145 150 gcc tofbgtt gtg tgc cto8ktg
aga gag goo aaa 533 Ala Ser Val

Aea (alsLiS81 @rglBie Thrallbn§et grgaBiu dsg Ak LRAAHOBerct C

Val

Thr Leu Au lle

ccg cca tot

Lys

Phe Ile Phe Pro Pro Ser Asp Gu
aat aac ttc
Cys Leu Leu Asn Asn Phe Tyr Pro
caa tog ggt

Thr

120

Gln

Val

Ala

Ser

Yal

200

Pro

Lys

Val

Phe

105

110

Val Thr His Glu His Tyr

125

Gly Thr Thr Val Thr Val

Phe Pro

Leu Gly

170
Trp Asn
185

Leu Gln

Ser Ser

Pro Ser

Glu Cys

250

Leu Phe

149
Leu Ala Pro
155

Cys Leu Val

Ser Gly Ala

Cys

Lys

Leu

190

Ser Ser Gly Leu

205
Asn Phe Gly

20

M)

Asn Thr Lys
235

Pro Pro Cys

Pro Pro Lys

Thr

Val

Pro

Pro

Tyr Tyr

Ser Ser

Ser Arg
160

Asp Tyr

175

Thr Ser

Tyr Ser

Gin Thr

Asp Asn Ala Leu G n Ser Ay Asn Ser
175 180 &3t gtc aca gag cadp gac ago aag ga®sago acc tac age
Lys Asp Ser Thr Tyr Ser

Leu Ser



ace ctg acg ctg age aaa gca gac tac gag aaa cac aaa gtr tac gcc 677 Thr Leu
Thr Leu Ser Lys Ala Asp Tyr Qu Lys H s.Lys Val Tyr Ala 200 205 210 215 tgc
gaa gtc ace cat cag ggc ctg age tcg ccc gtc aca aag age ttc 725 Cys Qu Va
Thr Hs An Gy Leu Ser Ser Pro Val Thr Lys Ser Phe 220 225 230 aac agg gga
gag tgt tag agggagaagt geccccacct gctcctcagt 773 Asn Arg Gy G u Cys 235
tccagcctga ccccctccca tcetttggec tctgaccctt tttccacagg ggacctaccc 833
ctattgcggt cctccagctc atetttcacc tcas@&ego8td cctcctectt ggetttaatt 893
atgct aat gt tggaggagaa tgaataaata aagtgaatct ttgcaaaaaa aaaaaaaaaa 953
aaaat ctctg cggccgc %éo <210> 38 <211> 236 <212> PRT _<213> Hono sapi ens
58/ 60 <400> 38 Met?®® u Thr Pro Ala 4850 Lau Lau Phe %8 Leu Lau Lau Trp Lau
Pro 15 10 15 Asp. . Thr Thr Gy Qu lle Val Leu Thr A n Ser Pro Ay Thr Lau
Ser 20 25hzoley Meit éé? WbAgyﬂe drargualal Thr GesuVskrVadby¥aladgp Ala Ser G n
Ser 35 40 45 Ile Ser Ser Ser Ser Lau Ala Trp Tyr Gn Gn Lys Pro Ay Gn
Ala 50 55 60 Pfo Ay Lau Lau 1280Phe Gy Al a SeB8%er Arg Ala Thr Ay Ille
Pro 65 70 75 80 Asp Arg Phe Ser Ay Ser Ay Ser Gy Thr Asp Phe Thr Lau
Thr Il e §31%KeroBis &éur AspyPrauGld WaPridnCPhe Asp RipeTaA #aVadsplgiy Tyr Cys G n
G n Phe 100 105 110

290 295 300

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn

305 310 315 320

Ser ThrrPhe 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

41

340 345 350
Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
355 360 365
Pro Gln ¥al Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Tar 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 Tfp 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

5]

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



Gy Ser Ser Pro Met Cys Ser Phe Ay A n Gy Thr Lys Lau Qu Ile 115 120 125
Lys Arg Thr Val Ala Ala Pro Ser Val Phe.lle Phe Pro Pro Ser Asp 130 135 140
GQu Gn Lau Lys Ser Gy Thr Ala Ser Val Vai Cys Lau Leu Asn Asn 145 150 155
160 Phe Tyr Pro Arg Gu Ala Lys Val Gn Trp Lys Vai Asp Asn Ala Lau 165 170
175 dn Ser Ay Asn Ser Gn GQu Ser Val Thr Qu G n Asp Ser Lys Asp 180
185 190 Ser Thr Tyr Ser Lau Ser Ser Thr Lau Thr Lau Ser Lys Ala Asp Tyr 5
9/6 0 195 200 205 Qu Lys His Lys Wk & OAla Cys Gu Val Thr His Gn Ay
Leu Ser 210 215 220 Ser Pro Val Thr Lys Ser Phe Asn Arg Ay G It Cys 225
230 235 <§10> 39 <211> 3% <212> DNA <213> Artificial Sequence <220> <223>
Descript#g of Artificial égquence:Awtificially synt hesi zed priner sequence
<220> <221> prinmer_bind <222> (1).. (35) <400> 39 gaggtctccg ccctcgagat
gcggctggge agtcc 35 <210> 40 <211> 33 60/60 <212> DNA

210> 37
211> 970
<212> DNA

<213> Homo sapiens

<220>
221> 5" UTR
<222> (1).. (32)

<220>
<221> CDS -
<222> (33)..(743)

221> 3'UTR

€222> (744).. (970)

<220>

221> sig_peptide

-~

222> (33)..(92)

(400> 37



<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Artificially synthesized priner sequence (220> <221> priner-bind
<222> (1).. (33) <400> 40 cacaggacag ccaggggatc ccacgtggcc gcg 33

55/60

gaattcgcag tgecatgaca ccacggggaa cc atg gaa acc cca geg cag ctt 53
Met Giu Thr Pro Ala Gln Leu
1 b

cte ttc ctec ctg cta ctec tgg ctec cca gat acc acc gga gaa att gtg 101
Leu Phe Leu Leu Leu Leu Trp Leu Pro Asp Thr Thr Gly Glu Ile Val
10 15 20

ttg acg cag tct cca ggc acc ctg tet ttg tet cca ggg gaa aga gee 149
Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala
25 30 35

acc cte tec tge agg gec agt cag agt att age agc age tce tta gec 197
Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Ser Ser Ser Leu Ala

40 45 50 55 -

tgg tac cag cag aaa cct ggc cag get cec ggg ctc cte atc ttt ggt 245
Trp Tyr Gln Gin Lys Pro Gly Gln Ala Pro Gly Leu Leu Ile Phe Gly
60 65 70

gca tcc age agg gec act ggc atc cca gac agg ttc agt ggc agt ggg 293

Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser Gly Ser Gly

tect g2g aca gac ttc act ctc acc atc age aga ctg gag cct gaa gat 341

Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp



ttt

Phe

tet

Ser

gee

gta

Yal

gca
Ala
105

ggc

Gly

gte

Val

tet

Ser

cag

Gln

gtc
Val

185

90

gtg

Val

cag

Gln

ttc

Phe

gtt

Yal

Trp

17¢

aca

tat

Tyr

Gly

ate

Ile

gtg
Val

155

aag

Lys

g2g

tac tgt

Tyr Cys

acc aag
Thr Lys

125

tte ceg

Phe Pro

140

tge ctg

Cys Leu

gtg gat

Val Asp

cag gac

Thr Glu Gln Asp

cag
Gln

110

ctg

Leu

cca

Pro

ctg

Leu

aac

Asn

age
Ser

190

95

cag

Gln

gag

Glu

tet

Ser

aat

Asn

gee
Ala

175

aag

Lys

5660

ttt

Phe

atc

Ile

gat

Asp

aac
Asn

160

cte

Leu

gac

Asp

ggt

Gly

aaa

Lys

gag
Glu

145

tte

Fhe

caa

Gln

age

Ser.

cga
Arg

130

cag

Gln

tat

Tyr

tcg

Ser

teca
Ser

115

act

Thr

ttg

Leu

cce

Pro

100

cct

Pro

gtg

Val

aaa

Lys

aga

Arg

aac
Asn

180

atg

Met

gct

Ala

tet

Ser

tce

Ser

cte

Leu

tec

Cys

gea

Ala

gga
Gly

150

gce

Ala

cag

Gln

age

Ser

agt

Ser

ceca
Pro

135

act

Thr

aaa

Lys

gag

Glu

389

437

485

533

581

629



5760

acc ctg acg cfg age aaa gca gac tac gag aaa cac aaa gtn tac gee 677
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala

200 205 210 215

(7]

tgc gaa gtc acc cat cag ggc ctg age teg cec gtc aca aag age ttc 72
Cys Glu Val Thr His Gla Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
220 225 230

aac agg gga gag tgt tag agggagaagt geccccacet getecteagt 773
Asn Arg Gly Glu Cys

235
tccageetga ceccectecca tectttggee tetgaccctt tticcacagg ggacctacec 833
ctattgeggt cctecagete atctttcace tcacceceet cetecteett ggetttaatt 893

atgctaatgt tggéggagaa tgaataaata aagtgaatct ttgcaaaaaa aaaaaaaaaa 953

aaaatctctg cggecge 970

<210> 38
211> 236
<212> PRT

213> Homo sapiens



<400> 38
Met Glu Thr Pro
1
Asp Thr Thr Gly
20
Leu Ser Pro Gly
35
Ile Sef Ser Ser
50
Pro Gly Leu Leu
65

Asp Arg Phe Ser

Ser Arg Leu Glu
100

Gly Ser Ser Pro

115
Lys Arg Thr V;l
130
Glu Gln Leu Lys
145

Phe Tyr Pro Arg

Gln Ser Gly Asn
180

Ser Thr Tyr Ser

58./60

Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp

5 10

Glu Ile Val Leu Thr Gln Ser

25
Glu Arg Ala Thr Leu Ser Cys
40
Ser Leu Ala Trp Tyr Gln Gln
55
Ile Phe Gly Ala Ser Ser Arg
70 75
Gly Ser Gly Ser Gly Thr Asp
85 90
Pro Glu Asp Phe Ala Val Tyr
105
Met Cys Ser Phe Gly Gln Gly
120
Ala Ala Pro Ser Val Phe Ile
135
Ser Gly Thr Ala Ser Val Val
150 155
Glu Ala Lys Val Gln Trp Lys
165 170
Ser Gln Glu Ser Val Thr Glu
185
Leu Ser Ser Thr Leu Thr Leu

Pro Gly

Arg Ala

45

Lys Pro
60

Ala Thr

Phe Thr
Tyr Cys
Thr Lys
125
Phe Pro
140
Cys Leu
Val Asp

Gln Asp

Ser Lys

Thr

30

Ser

Gly

Gly

Leu

Gln

110

Leu

Pro

Leu

Asn

Ser
190

Ala

Leu Pra
15

Leu Ser

Gin Ser

Gln Ala

Ile Pro

80

Thr Ile
95

Gln Phe

Glu Ile

Ser Asp

Asn Asn

160

Ala Leu

175

Lys Asp

Asp Tyr



59/60

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

<2105 39
211> 35
<212> DNA

<213> Artificial Sequence

223> Description of Artificial Sequence:Artificially

synthesized primer sequence

220>
(221> primer_bind

<222> (1).. (35}
<400> 39

gaggtcteeg cccteogagat geggetggge agtec 35

<210> 40

211> 33



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



