1 DESCRI PTI ON HUVAN 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 bodi es which bind to

Al LI M (activation inducible | ynphocyte i munonodul atory nol ecule, also
referred to as 1 COS (inducible co-stimulator) ; human nonoclonal tO

anti bodi es which bind to AILIMor a portion thereof; DNA encoding said
human nonocl onal, anti body or a porti.on thereof, or a portion of said-DNA;
cells (including genetic reconbi nant cells) producing said human

nonocl onal anti body or a portion thereof human nonocl onal anti body or
aportion thereof produced by said #%# nmbi nant 15 cells;

phar maceut i cal composition conprising sa n nonocl onal antibody or a
portion thereof; pharmaceutical conposition conprising anti body to AlLIM
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said human monoclonal ant:.body or a portlon thereof human monoclonal

antibody or a.,portlon_ thereof produced by said genetic recombinant

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

Background Art
Alivingbodyofmammals has immune response systems thatexcludes _

pathogenic micrgorganisms (viruses, bacj:eria, parasites, ete.) or
foreign bodies (both are called “antigen” in the following) that have
25 invaded the living body. One of themis called natural immune response
system, another acquired immune response system. The former is an
exclusion mechanism comprising phagocytosis by phagocytes
{polymorphonuclear leukocytes, monocytes, macrophages, etc.), attack _
by natural killer (NK) cells, and non-specific recognition such as
30 opsonization of antigen by complements. The latter, acquired immune
response system, i1s 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 production of antibodies specific to the antigen. T cells that

acquired antigen specificity (namely, activated T cells) are




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 with phagocytes. The

| atter, CTLs attack virus-infected 5 celds and so on by thensel ves :
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cell membrane (TcR/CD3 complex).
However, the TcR/CD3 complex-mediated primary signal alone
cannot activate T cells sufficiently and leads to unresponsiveness
20 or clonal anergy, so that the cells can not react with any stimulation
received thereafter. The autocrine of interleukin 2 (IL-2) is
necessaryforTcellstobeactivatai,tobedifferentiatedintoantigen _
specific T cell clones, and to be proliferated. In clonal anerxgy,
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 1s called costimulatory signal.
T cells receive this secondary signal and transmit it into the
30 cells by interacting (cell adhesion) with molecules other than MHC
on antigen-presenting cells through molecules other than TeR/CD3
complexon the Tcell surface. This secondary signal avoids cell anergy
(clonal anergy) and activates the cells.
Although some part of the mechanism of the Secondary signal

3% transmission between antigen-presenting cells and lymphocytes such

as T cells have not yet been elucidated in detail, studies so far




complex on the T cell surface. This secondary signal avoids.cell anergy
(clonal anergy) and activates the cells. Al though sone part of the
mechani sm of the secondary signal 35 transm ssion between
antigen-presenting cells and | ynphocytes such as T cells have not yet been
elucidated in detail, studies so far 3 have reveal ed that an inportant
factor for the secondary signal transmgsion is the interaction of CD28
(al so naned Tp44 T44, or 9.3 antigen) , which is a cell surface nol ecul e

expr ess | T s.and th s_cell wi_th CD80 (al so named B7-1,
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expressiqn of CILA-4 is induce Si gna rans
signal involves at least the lnteractlon between CD28 and CD80/CD8s5,

the enhancement of CTLA~4 expression, which is thought to depend on

the interaction, and the interaction between CTLA-4 and CD80/CDS8§.

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, CD30

(B7-1) and CD86 (B7-2}, on antigen—presénting cells {cell adhesion

25 through the binding between these molecules) , stabilizes mRNA of

Thl-type cytokines and consequently promotes production by T cells

of a large amount of Thl-type cytokines such as IL-2, IFNY, and TNFQ.

The expression of CTLA-4 is induced by the primary sigral 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 thesa signals to work to inhibit T cell

function, whichiscontrary totheactivationof Tcells 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, raspectively. Both have an

immunoglobulin-like domain, belong to the immunoglobulin superfamily,




t hrough TcR/ CD3, and the expression is also enhanced by the secondary 30
signal transmtted by the binding between CD2 8 and CD8 0 - | t i s 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 by the secondary
signal transmtted by CD28. Human CD28 and CTLA-4 are type | glycoproteins
whose nol ecul ar 35 weights are 44 kD and 41 to 43 kD, respectively. Both
have an i mmunogl obulin-1ike domain, belfong to the inmmunogl obulin
superfam |y, 4 and have both function as a cell adheS| on nol ecul e and
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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 seguence
20 represented by “YxxM,"” npamely “YVKM (Tyr-Val-Lys-Met)” in its
cytoplasmic region and that, after being stimulated, SYP associates
with this segquence. -

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

25 cells(CellEngineering:SUPPLEMENT,“HandbookofAdhesionMolecule",
Shujunsha, pp.93-102 (1994) ; ibid. pp.120-136; Experimental Medicine:
SUPPLEMENT, “BIO SCILENCE Term Library, Immunity”, Yodosha, pp.94-98
(1995) ; Experimental Medicine: SUPPLEMENT, “BIO SCIENCE Term Library,
Intracellular Signal Transduction”, Yodosha, pp.58-59 (1997); Nihon

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

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

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

relationship between these molecules and diseases, and the treatment




Shuj unsha, pp. 93-102 (1994) ; ibid. pp. 120-136; Experinental Medicine:
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5) ; Experinmental Medicine: SUPPLEMENT, "BI O SCIENCE Term Li brary,
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Ri nsho, Vol .55, No.6, pp.215-220 (1997)). in the regulation of T cel
function (the activation and the inhibigion of function of T cells), the
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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.

Recently, there has been identified a novel co-stimulatory
molecule like the above-described “CD28” and "CTLA-4", which is thought
tocarryoutthe transductionof a secondsignal {co-stimulatorysignal)

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

35 p.51-53, 2000), also referred to as ICOS (inducible co-stimulator)
(in humans: Nature, Vol. 397, No.6716, p.263-266, 1999)).




The results of such attenpts have not yet clarified in detail the
mechani sm of the T cell activation by interaction between 25 costinulatory
nol ecul es and the rel ated nol ecul es. ot her unknown nol ecul es may be

i nvolved in this mechanism Recently, there has been identified a novel
co-stimulatory nolecule |ike the above-described "CD28" and "CTLA-4",
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signal trans iss QﬁdtBFsléégégg&Fél functions of these novel molecules,

the function contrel of lymphocytes, such as T cells, through this
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third costimulatory signal transductiorn by the molecules, and the
relationship between the novel signal transduction and diseases are

20 in progress (J. Immuncl., 166(1), pp.1l, 2001; J. Immunol., 165 (9) .
pp.5035, 2000; Biochem. Biophys. Res. Commun., 276 (1}, pp.335, 2006;
Immunity, 13(1), pp.95, 2000; J. Exp. Med., 192(1), pp.53, 2000; Eur. .
J. Immunol., 30(4), pp.1040, 2000 ; WO 01/15732).

25 Disclosure of the Invention

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

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

35 of AILIM or which treat the diseases by controlling the biological
functions of the AILIM uging the medical and pharmaceutical methods




20 in progress (J. Immunol., 166(1), pp.1, 2001; J. Immnol., 165(9),

pp. 5035, 2000; Bi ochem Biophys. Res. Conmun., 276(1), pp.335, 2000; :
lmunity, 13 (1) , pp95, 2000; J. Exp. Med. , 192 (1) , pp. 53, 2000; Eur.
J. Immunol., 30(4), pp.1040, 2000 ; WD 01/15732) 25 Disclosure of the

I nvention Specifically, an obj ective of the present invention is to reveal
bi ol ogi cal functions of the novel nolecufe AILIM considered, |like "CD2 B"
and "CTLA-4", as a nolecule which transmts the secondary signal

(costimu LY .si.gnal ial_for the activation of |ynmphocytes, 30 such
as T cel I%?T'Ogﬁaﬁgglgéhgcon gfgflgﬁt%sé afrﬁ%?‘?@?%ajoﬁnﬁ'&%o\%ﬁ%%d 3 gﬁ%ﬁ@éﬁ%&ar
such as @ampoagtcld T cells, by working with the signal; to reveal

rel ati onshi ps -he : ression of. AlLLI M and di seases; and to provide
a net hod and ggp%éggr%g%u |%a O&ﬁ SR SCARPE A PY RO SRy SPSRERT oD} LENEDESTSous

di seaseraigpentievelprrutsiek prteddesmompaunen rrids befd /A (b ot i ol £31 § healant he
di sease roL L i 1cal _functio the AlLI Muging the
e cal oy A sabERokEe ], fe8Rhe nagrliA R e [ Ciretf ard gfuman
nonocl| ofelLIt,i sodyaardrasidw, iy éruhal z ingnpmmaen omacki gy dhel using
above-d ' r 4t r il.nyeng or have actively rsued

st udi es%{éﬁgﬁggﬁﬁﬁ%t&sﬁ t%r‘%?%%grsl égh%%aﬁo %rﬁ%coec}h&?‘ B 35&?58@?3@
agai nst YewmAlEaY Mpenisfipa EYC@#%& merinpege ArbtMion efidedsisaerpsabtinky
| MUNi ZigRghaly' AR3ERNI C U G JHLP A My I€ ;e ' | O hnigues
SO @ tofproduce ﬁﬂman ant i hodi gﬂél%vej?ﬁ %ﬁ_e?&;&?g'geéinf ?’%%P’F?%@F %r%%ﬁ?lgﬂe
fratti o TdroRF Ik Fre<Sony e sntid R BLRANe hupae 8dddd . fpastidulamly wopsd in

prepari ngizhvBih@tdo Hameih ADNOE! e ragtiihed £5yMhi Gt S deQ ol 18LLEM
particul ar t ho hich bind to human Al LIMt%at regul ate sigt:rg%g .
t r ansdu&ti %‘%’mﬁﬁdﬁ‘;@% by human AILIM Since antibodies (particularly
monocl onal ansihodi @s}ibédibss(pdientlisalanendelbrad {iOMmduiE)s ot heys do
A S A L BT e R R T SE TR
whileh hasibesaon dug Yo oflenmnisineysifaoty ageider dpymarss ng BAMA bisiyman
phar macguti CAhSse antigenicity), in the host at all, which has been a big
problem (side effect) in therapy using antibody pharmaceuticals
comprising antibodies derived from nen-human mammals such as mice,
and thus dramatically enhancing the value of antibody as medicine.
20 Therefore, human antibodies (particularly human monoclonal
antibodies)whidlbimdtonmmmalianAILIMs(particularlyhumanAILIM)
of this invention and pharmaceutical compositions comprising said
humanantibodies (particularlyhumanmenoclonal antibodies) areuseful
as drugs to control, with no induction of immune‘rejection due to
25 HAMA in the host, various physioclogical reactions related to the
transduction of co-stimulatory signal to AILIM-expressing cells
mediated by AILIM (for example, proliferation of AILIM-expressing
cells, cytokine productionbyAILIM-expressingcells, immune cytolysis
or apoptosis of AILIM-expressing cells, and activity to induce
30 antibody-dependent cytotoxicity to AILIM-expressing cells, and so
on), and/or are alsouseful as drugs to suppress and prevent development
of symptoms and/or progress of various disorders related to the signal
transductionmediatedbysaidAILIM,andasnedicinetotreatorprevent
said disorder.
35 Specifically, pharmaceutical compositions accerding to this

invention are able to control (suppress or stimulate) proliferation




conprising antibodi es derived from non-human manmal s such as mce, and
thus dramatically enhancing the val ue of anti body as nedicine. 20
Therefore, human anti bodies (particularly human nonocl onal anti bodi es)
which bind to mammalian AILIMs (particularly human AILIM of this

I nventi on and pharmaceutical conpositions conprising said human anti bodies
(particularly human nonocl onal antibodi gs) are useful as drugs to control,
with no induction of immne rejection due to 25 HAMA in the host, various
phyS|oIo ical reactions related to the transduction of co-stimul atory
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cauSed Byrdiielsélppsitorygienhatsds pheneiess Uicliaieg1bausi, gdtdriansdgeti on
redi at ogl-fu Al M dbeogl RhaRaeL cal; commosl L gos according Lo LDLs,

i nvention ena#f €S Suppressi on, “preve T
exanpl elasskfing dnser m@{wn%xamlﬂlemt@szbﬁdﬁl (psrtiahlapl e

scl er osdysgo il d BRYA il c -t ermatitis, 10
chronic inflammt ory gg%hn%{lgs%lésyuse Q.LH.SF%% cg@g% C%Q‘;e}éﬁ &t Jémplbrbhgy)l
er yt hePRQFRR2 MUl | AF Béperﬁf"eﬁp%ﬁabe%fbgumltbllms ap‘shrn-asss (&A¢. and

cl Bssi fdsQ‘féda&tthﬁ.lﬂl@ MO0 oruaﬂa%&a&cm S dfrsh Q{it ylar raaf’h{
di sease and del a I | er caused by cel |l ul ar ? S ro
(for e ES a;*ﬁ (YHdrgngﬁ'?N & g(rgg)t VRESUS host dlsease (GVHD) ; mmune

rejection accompanying transplantation (homoplasty or heteroplasty)
of a tissue (tissues such as skin, cornea, bone, etc.) ororgan (liver,
heart, lung, kidney, pancreas, etc.); immune résponse triggered by

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

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

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

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

35 The pharmaceutical composition of the present invention can be

appliedtoinflammatorydisease forexample, inflammationaccompanying




15 osteoarthritis (QA)), inflammation (e.g. hepatitis); graft versus host
reaction (GVH reaction) ; graft versus host disease (GVHD) ; inmmune .

rej ection acconpanyi ng transpl antati on (honoplasty or heteroplasty) of a
ti ssue (tissues such as skin, cornea, boene, etc.) or organ (liver, heart,

| ung, ki dney, pancreas, etc.); imune response triggered by 20 a foreign
antigen or autoantigen (for exanple, proguction of antibodies against said

antigen, cell proliferation production of cytokines) ; and disorders
possi bly _caused b ﬁé% ngrnal ntestinal inmmunity (specifically
i nf | anmal Bf §° ?ﬁ?ﬁé?ﬁ L54f %FBﬁP@p Parftiesadia iy a giel t il sestecanthritis) ,

ul ceratlprﬂemdmias) reshad trent@ey lakliegoy)i -2 Rupbhermase, iﬁ‘fi{h‘ﬁn% f{;%
a
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drugs 30°wWhl© Ve BENUMTS zedFRFESEHPFREEFbN oﬁaﬁ#ﬁaﬁésnejeﬁngxﬂtlm,
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it | et A L s B R B B Tk e i Y (PP Bardamas sthemte
ant|pm(ﬂﬁﬁﬂrﬁuszﬁhIheupbannudﬁuhmaMLamxﬂxmeUK&uﬁﬁlhﬁﬁnQEQS%ﬁklbﬁ%%ﬁéfm
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Dol ot o SeLEPBUEER oBY i et Fo LaPh e Pl s Yae
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cont act 5y RE BT s, Id Ghen blanus whigh . 1'g, hrome ntl amapory SKin
di sease) I on |nlnﬂt| 1€ “or P (
synthetic compounds or antlbodles) with potential activity to treat
various discorders by binding to AILIM or AILIM ligands. to regulate
signal transduction mediated by interaction of them.
20 Specifically, the present invention is the invention described
from the following (1) to (108).
(1) A human antibody which binds to AILIM.
(2) The human antibody of (1), wherein said AILIM is derived
from human. '
25 (3) Ahumanmonocleonal antibody whichbinds to AILIMor aportion
thereof.
(2) The human monecleonal antibody or a portion thereof of (3),
wherein said AILIM is derived from human.
(3} The human monoclonal antibody or a portion thereof of (3)
30 or (4), wherein said human monoclonal antibody has an activity to
inhibit a signal transduction into a cell mediated by AILIM.
(6) The human monoclonal antibody or a portion thereof of (5},
wherein said activity to inhibit a signal transduction is (a) or (b)
of the followings:
35 {a) activity to inhibit proliferation of AILIM-expressing
cells, or



failure, inflammuation after operation of PTCA or PTCR, and inflanmation
acconpanyi ng arteriosclerosis, and autoi mmune thyroiditis. In addition, by
using a nethod for identifying substances that 15 bind to AILIMor AILIM
|l igand, which is one of the present inventions, it becones possible to
screen to sel ect pharnmaceuticals (chem cal synthetic conpounds or

anti bodies) with potential activity to §peat various disorders by binding
to AILIMor AlILIMIigands to regulate signal transduction nedi ated by

i nteraction of Shem 20 Specifically, the present invention is the

i nventi on deséPibed #FbhYERE fd9 ow?-h@l}e-l)'- t FYEos)ne ( 1praduatrdnnantshoy
whi ch bamdsmt_@x@h_»lelsl\gllr( )Cem% human anti body of (1), wherein said AILIMis
derived from ?uman A hunan nonocl onal anti body which binds to .
AlLIMor a potfionthe ﬁ’éﬁ“@@rm{lﬁ?l?ﬁé RRBHABYIcH arzer bkt Bbdyeof af p@it, on

t her eof wRéré3d wheretRksakd: Al T ll
whérésdh, sa otoksabdi AN daMdis deLi ?@o]ﬁ.h?é@ i Cé%é’rgﬁ% LS%&

m)n clonal _antibody or a portion thereof of 30 or .
n nBhotPona¥Panti 56dy -has an activity to | nhibit a signal transduction

|nto a cell meglj atmib b.)amél | hdhoéBdnd hex i panog L onal B 0
portion thereof of V\A‘IIIEI‘EICI’)I sallqd activity to inhi bllica'gttgl QQXF 8£37),

transdu‘ﬁlﬁ?ﬁ‘ﬁli‘ss?é? Sﬁft(olg-)meoflst H& 151 § @ Th gk 0 £33 IYt@)r LecaM i t4y to inhibit
proliferation{®f Aﬂﬂé thaprm:sm@gonshlalrﬁslmjd Qr(:b oékG:tJJdH tMetQok i Rist

cot ok BEEEheL PR hiam, ALELMEXEICRRLIRLEE) Ly LD o 0 e ronecilte
cyt8Ki rresxeFrﬂobhzmprObytEhreay-paonS or Th2-type T cell. (8) The human
Tororan o BOPOEY aRpRNCISARG  BELEU ) o SRS, BELSGSKLAAF 1S
porti orPX htsleofwlygrg¢sy said human monoclonal antibody has an act1v1ty
induce signal transduction into a cell mediated by AILIM.
(11) Thehumanmonoclonal antibody or a portion thereof of (10),
15 wherein said activity to induce signal transduction is (a) or (b}
of the fellowings:
(2) activity toinduceproliferationof AILIM-expressingcells,
or
{b) activity to induce cytokine production from
20 AILIM-expressing cells.
{12) Thehumanmonoclonalantibody&n:aportionthereofof(ll),
wherein said cytokine is one of the cytokines produced by Thl-type
or ThZ-type T cell.

(13) Thehumanmonoclonalantibodyfn:aportianthereofof(12)
25 wherein said cytokine is interferon ¥ or interleukin 4.

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

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

{16) The humanmonoclonal antibody orx a portion thereofof (15),
wherein said binding rate constant (ka) 1s 1.0 x 10" (1/M.Sec) or more.

35 (17) Thehumanmonoclonal antibody or aportion thereofof (16),

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




wherein said human nonocl onal anti body has an activity to prevent .0 m xed
| ynphocyte reaction. . (10) The human nonocl onal anti body or a portion

t hereof of (3? or (4), wherein said human nonocl onal antibody has an
activity induce signal transduction into a cell mediated by AILIM (11)
The human nonocl onal anti body or a portion thereof of (10) , 15 wherein
said activity to induce signal transduction is (a) or (b) of the

followi ngs: (a) activity to induce proliferation of Al LI M expressing cells,

or (b) activit o] UGS ! duc n.from 20 Al LI M expressin
cells. (12) Th%i urrgﬁgmnoc %Er.\r% °§nt°| ﬁ%ﬂtga Pt PP T et dhiegrofi1as 3)
mherelnOgalHﬂcthM¢rﬁnmstbﬂedo$s¢maatybnkra&& poagttaad QkdihlyetwR@n Qaid

Th2-typ onal . apti bodys or rtion thereof of
(12) ? \}-bn(e&?'ec%nnaﬁs;éﬁdt Bk?%i]l ne Weﬁe?’oﬁ 86 ] llé%leéﬁkloﬁ: 425514) The
human nDnocIodéﬁianEhb@@W&ﬂanqmﬁQm@hanhebedycﬂfabaktlahﬁh@raoﬂ@?ﬁ@hm,

sai &g hu I | a I nduce -4
ant??)odgE §g§ﬁ§§%92%§?%?§f?§?¥$gtga %LI%%éxpr s§%H§ &Elﬁsp Xahl/ orl 1Y FRGhe

cyt ol ysP§ é©Sdpoptosis of Al LI Mexpressing cells. 30 (15) The hunan

nmonocl| onal anqb@qdyTQéhﬁd@%ﬂdﬂﬁbﬂ&ﬁﬁf t?ﬂoéﬁ%r- Eo&%%ogoggfregﬂ%#Q$®fr

bi ndi ng rate constant (ka) between sal nonoct ona

1.0 x 1B3°FeAM Sedy §iSReréatien) rake Rapanansndstionds anfikoby orldsec)
porti onokheeeef, of (15) , mhereln said binding rate constant (ka) is 1.0 X
104[{1/Nl Sec) 59t re. 35 The humannonocl onal anti body or a portion
t het®eof of (18F hhefRf FusS ‘bﬁl S A2+ AT iRATS 8At2 PRAELos thepesf pE5 (3)1/ M
Sec) oromoid., khef2®) theedhswmni FODOR @Rt (ROdKelenPA 1d A8nbBEEERE Of

(3) or o ?l ereln #E&K?ISS |at| % ga@& constant (kd) between said
monocl ofal ant 5 MY d B 04/%%% - or less. (19) The human
mono cl onal aﬁﬁ?bodl;h@huaapmonomcmmmhmxwf b8)a porvhier ehareaifdf (21},
di SSOCi@ﬂ&?@iﬁagﬁiﬁoaﬁ‘:gggaiégg&aniéo&sgaétl?f(é) (E'é SPCB x 107 (M) or less.
15 {(23) The humanmonoclonal antibody or aportion thereof of (22),
wherein said dissociation constant (Kd) is 1.0 x 10™°® (M) or less.

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

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

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

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

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

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

30 immunoglobulin heavy chain ¥ gene segment 1-02 or 3-13, and wherein
a2 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 humanmenoclonal antibody or a portion thereof of (27),

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

saldhumanmonoclonal antibody is derived from the humar immunoglobulin




or less. (20) The human nonocl onal antibody or a portion thereof of (19) ,
wherein said dissociation rate constant (kd) is 1.0 x 10 (1/Sec) or |ess.
-LO (21) The human nonocl onal anti body or .a portion thereof of (3) or (4)
, Wherein the dissociation constant (Kd) between said nonoclonal antibody
and AILIMis 1. 0 x 10-6 (M or less. (22) The humannonocl onal anti body or
a portion thereof of (21) , wherein sand dissociation constant (Kd) is 1.0
x 10-" (M or |ess. 15 (23) The human nonocl onal antibody or a portion
t her eof n said djissocjation constant (Kd) is 1.0 x 10-8 (M
or |esshggk’%4izﬁar'h hﬁﬁ&ﬁ %%%PBHaTO%nFPBOH%eafrragb@rlt%% enfeddol ofl {g2S)

wher ei ncaild dassabﬂ.et regicanstaphifKEimas MofoX1d0s9 4Mi95ad 65S ¢ (ﬁﬁ) The
human n%%g{% antl bad c‘%a%fliﬂa’?n t her eof of é4) , 20 v%erel n \? .
regi on enc é‘é\}v‘ LigRtregrdn Bf gsapdscpuaah hrﬁnocl onal
anti body is déw lledl‘lie hnmantrdftﬂtocthﬁm@ﬁﬁﬂlbbﬂwpﬂb@s%hb& ﬂ?@f’é’ofcgf" (37

The human nonocl onal, anti body or a por i'on

gene s 3 13. ¢

thergeof % %h% e eF 2P R°% %@%eﬁ?%ﬂdﬂ\ﬁ BRRThFR 4R g’[ﬁrlcﬁhallen r\?éfrltoalbbé

L egi on %ﬁl@aﬂmanmmrhmarband:h.bbd]y mﬂebﬂdadIf&oﬁ%é@&néﬁ@.ﬂﬂnﬁhb&%%b |]1'
uman | ne nt L5 or 7 The human

nonocl oﬂh i 2%{9}:&@9}”&1 (gelké%oqngl ongt_x %‘?dﬁ:ﬁ%( Heginn O} encaﬂéwlanlaqm

regi on @W%ﬁ@ﬁﬁi@l% mwncd!ﬁlsamrhmrtdre nmeg:ldmmaaf andlithdayae ARReGLgnal

anti bod4-drs [ r s 30, nmuno obulin heavy chain V

gene segrrenté?% H‘%g?h %thr?fg mgg'r%'é{];im i %ﬁ‘%r&%‘ﬂ?% 41 ght

cha?n vari abl 8Pegi e Bﬂm§&|r@pmm?acnnahanmbmad ompatpdotyon shdeebfedt fapm

ei t her i dHHBMdAVPBRGE ARM A b 1d 9@&189%'f“?]é/lgﬁpﬁaﬁ‘?%‘élo'-n‘r’aggé Vﬁzg (28)

The human nonoc) onal” anti body or portion thereo

the V Fégi 8R PNERRTH ﬁ@q&EHé&v%éha% ipapnybife thegfohlefing diad thuneun,
nonocl gral: anti body is derived fromthe human_i mmunogl obulin 12 heavy chain
V gene segman( )1 02, and the V I‘eﬁl on DNA encoding a light chain variable
regi on of sai' @ huRBtBPoRGERRATPSRERHTIRIPT &S e iafedio aclds from position

15 20 through 117 of SEQ ID NO: 28,

(b) amino acid seguence comprising amino acids from position
20 through 117 of SEQ ID NO: 28 inwhich one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
are inserted or 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 NO: 32 ir which one or more amino acid residues
are deleted or substituted, or to which oné or more amino acid res idue-

25 are inserted or added.

(e) amino acid sequence comprising amino acids from position
20 through 116 of SEQ ID NO: 36, or

(f) amineo acid sequence comprising amino acids from position
20 through 116 of SEQ ID NO: 36, inwhich one or more amino acid residuss

30 are deleted or substituted, or to which one or more amino acid résidues
are inserted or added.

(31) The humanmonoclonal antibody or a portion thersof of (4),
wherein a heavy chain polypeptide of said human monoclonal antibedy
has an amine acid sequence defined in any of the following (2) through

35 (£):

(2) amino acid ssquence comprising amino acids from position




fromthe human i munogl obulin |ight chain V gene segnent L5. (29) The hunman
nonocl onal anti body or a portion thereof of (2-7), 5 wherein the V region
DNA encodi ng a heavy chain variable region of said human nonocl onal

anti body is derived fromthe human i mmunogl obulin heavy chain V gene
segnment 3-13, and the V region DNA encoding a light chain variable region
of said human nonocl onal antibody is deriyed fromthe human i nmunogl obulin
| ight chain V gene segnent A27. -0 (30) The hunman nonocl onal antibody or a

portion bhergqf, . y(447)r?a§\¥;ﬁsr5§mrhﬁ I\%a_a\éé/aschai n variabl e region of said human

nmonocl onal anti b | no “act ‘equence defined in any of the
following (a) thoughingfacid apqaminme acingrssqne el 0o MYy dEd E@oﬁ\?@@iggégs

from posbhi t h .0 | D ) 28 bh). am no aci d seqguence
conpri si %B %%‘%@%?85& (r%g‘% JIbaroi‘llz)t'i %%S‘L%Z%hf(ﬁﬁgﬂ? Oi_'Lf‘gP‘)(?f ARERP 3G LYF e DBIG ¢S
whi ch onererdghstedar moket doutesd doesto ahécHalret ed maresahsho tadi @dre O1diids

whi clg ong.ar ; ARLe-aRl RQ agiyd g esidues are inserted or added. 20 (c) am no
aci d sequ]e:ncé corrpréi s?ng%gr?i%r?d acids fromposition 20 through 116 of SEQ

ID NO 32, (d){ah reniig @cdegaenvencenpensr hel agrianorac add dfsr §80@qSe < i©in 20

through 136+pto9ER LPoNDE 32gl RpWRicch z@ne or nore anmino acid residues are
del eted or substituted, or to which one or nmore amino acid residue 25 are

inserted or adé@l. 3EERRACHS BEHUSBEqURIRE EDIT iasiing arilds fcerdpdsiomon

posi t i 020 2 Aciicpugho LESsab 1BERDE B NS, 36 c10bnkldr ABEER RG] ce

con]gpli sing ?m ”%é,_%;i ds fromposition 20 Ichr oﬂgh 116 o%?ﬁ){gmu%%

whi R ora™ BPSHSTE N RUPEG I Es dRE o Wol &l engerehedecrnbubsci dutesddues t o

whi ch orererinseetadi 0o addddresi dues are inserted or added. (31) The

human nonocl on{a%) anti.baody or, a_portion thereof of (4) wherein a heav
1de

. L y -
chai n pol ypept SF-E8I dCAENRRTABRGE | FRRT LD AHY "Ohasidn SR &osditdon
sequence dethredgh nd Abyo Hf SEQeIboNbowdAg 6a) through 35 (f) : (a) amino

acid sequence Fﬂnpra}nihggaé%n?ecﬁgégée fc.ro(?t{Br%.%sllr;[d Mino acids from position

15 20 through 470 of SEQ ID NO: 36 in which one or more amino acid residues
are deleted or substituted, or te which one or more amino acid residues
are inserted or addesd.

(32) The human monoclonal antibody or a portion thereof of (4),
where_in a2 light chainvariable region of said human monoclonal antibody

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

(a) amino acid sequence comprising amino acids from position
23 through 116 of SEQ ID NO: 30,
(b} amino acid sequence comprising amino acids from pdsition

25 23 through 116 of SEQ ID NO: 30 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
are inserted or added.

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

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

(e) amino acid sequence comprising amino acids from position

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

(£) amino acid sequence comprising amino acids from position




13 20 through 470 of SEQ ID NO 28, (b) amno acid sequence conprising

am no acids fromposition 20 through 470 of SEQ ID NO 28 in which one.or
nore amno acid residues are deleted or substituted, or to which one or
nore amino acid residues 5 are inserted or added, (c) am no acid sequence
conprising amno acids fromposition 20 through 470 of SEQ ID NO 32, (d)
am no aci d sequence conprising am no acigs fromposition 20 through 470 of
SEQ ID NO 32 in which one or nore anmino acid residues 10 are del eted or

substituted, or t i one_or re,amno acid residues are inserted or
added. tejT)g%ﬁ?‘h%hgr&\ilgt;oggi%ﬁ@ebr%ggﬁﬁ%ﬁﬁ@cﬁn?%Oécm§§ef¢fb¥ﬂ6pé§ﬂtiimiczﬂs:s

t hr ougha4eliel e SRQokD: NS t Bbuted, (I taWHIChAGH ﬁ?% b1 G 5

aci ds fg%@ ROSI ti og} 15 2d0 trgrough 470 of SEQ ?ﬁ%&@%g&?n F%ﬁ f(%%'ela&ﬁégo
more anthc AGrG rES §Fef9dF% deleted or substituted, or to which one or
more amino aci{@3f estHeesmaar Bohbeebhad Ot a8 r (385 r Ehe nhHBL clgnal
ant isbodx Qr..8 portiagn ther.eof T&’ﬁ?ﬁ ., Wherein a Ilggh'}lgﬁai n vadrﬁglj‘g I(IéLq !
regi-on SPeEEg %ujﬁarﬁlmrbﬁ’gl YRITE 36y O £ 292 hA 1R A R ORP @k tR k agqirdbosly
def i nedhas ampméhotdeid cldumee Gafinbdoigny (&t the @bl@.@w’i?xgaf;%\}dotﬁggﬂ C)e

conprisigg.amno acids fromposition 23 through 116 of SEQ I'D
am no a((:l d sequence conprising am no acids fromposition 25 23 through 116

of SEQ ID NO (3D iamiuhi elrichesgquemmeecanbns angdam £8b MIESds Frondehel 84 oar
substi tagedy gL Eozglgi Gl Qe 9o [Iy.e /M no acid residues are inserted or
' | " 21

added. (c) am no acid sequence conprisi‘ng am no acids from position

t heugh 116 ofPISE@MimaNE@cizd4segoepdr anipoisitnd selue e do oS bogiaiibAo
aci ds 2 9rmmQ8igh 956 Alsthravah . 146 ;af ,oEkQ | Lcl. one or jnore
am no aci d resigtckilues Sare deleted or "subst t%533&5}%éogw\%?ghacolnera?l%?é .

ami no T8 GEEEGERT sabs tifdadbdostadabeh one or more amine 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 aminoc acids from position
21 through 236 of SEQ ID NO: 34 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
are inserted or added.

20 (e) amino acid sequence comprising amino acids from position
21 through 236 of SEQ ID NO: 38, or

(£) amino acid sequence comprising amino acids from position -
21 through 236 of SEQ ID NO: 38 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residue

25 are inserted or added.

{34) The humanmonoclonal antibody or a portion thereof of (4),
wherein said human monoclenal antibody has the following
characteristics (a} and (b}:

(a) a heavy chain variable region has an amino acid sequence

30 comprising the amino acid sequence from amino acid 20 through 117
according to SEQ ID NO: 28, and

(b) a light chain variable region has an amino acid ssquence
comprising the amino acid sequence from amino acid 23 through 116
according to SEQ ID NO: 30.

35 {35) The humanmonoclonal antibody or a portion thereof of (4),

wherein said human @ monoclonal antibody has the following




(e) am no acid sequence conprising amno acids fromposition 35 21 through
116 of SEQ ID NO 38, or (f) am no acid sequence conprising am no acids-
fromposition 14 21 through 116 of SEQ ID NO 38 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. (33) The human nonocl onal anti body or
a portion thereof of (4) , 5 wherein a l%ght chain polypeptide of said
human nonocl onal anti body has an am no acid sequence defined in any of the

fol | owi NngnGEakA4RLQUGR o o(fy: ino acid sequence conprising am no acids
from positi onc §3 thrlgﬁgh()aﬁg(n?% %@Q ID NGO 30, 0 (b) am no acid sequence

conpri sing ani h®) aci ésabvvomipdsine bypepBidanoughn2afing S IsRq¥On c30F i 6m
“whi ch ongy aphn LeH asindue; | et r tifuted, or to
whi ch one g?o%nga?nbnghgg}%h( ggiodé%céyrq:red%in et g’g':.é)oi?gg‘gcg'edﬁ.él( @C%ni no aci d
sequence conpr Bl ng adEhs akads Helypepeide dras 25 2ditbraigh s236Gente SHQH D
NO 34, E&inankR9qa6hd HeRcesgonprl S )N [ omposition 21

t hr ough 236nof SEQ Ig%) tN%.gg?jﬂi %3&%ﬁoo%r%%§?mﬁo%e nﬁloﬁ%'ci Tesidues are
del eted or sub&i%} ut®re hemapdagnrckerkastibody emamoacich thstebies s pre,

i nsertedyReradgedsa28 (S)un@d¥ NG, & SELIENSH G i Si am.no ids from
posi t i on . 21 throaah‘ 236 of SE ID%IQ 38, %gt%ggﬁgm rlil%%aci segﬁc’e grng
conpri si FG2EAFRBT A F4SS f F3M #BSi fPdrn 21 through 236 of SEQ ID NO 38 in

whi ch one or e amhBgvaCtRaigStAHE r t I i t
npy ) v@CtHa $hldlSadedetied Qn ﬁHgﬁgd%%%§?§ﬁ§mﬂ¥é%

whi ghh one_or _nore amno acid residue 25 are inserted or a

human moR3E DR ANt tHAR R A PorITHLIFRr BT AMERY agi@dr 2 rEhywsiugbh dikén

monoc| onatcandidbpdye s&Q t he Kot | ®8pi, ngndcharacteristics (a) and (b) : (a) a |
heavy chain va{jggab,l e 30 conprising the

: : L %Eeﬁko&a@é an aagg'bfo aci d s%%%egce
amino aci d seqUéncé TTom am no act d 20 T HroUdt .an amino acid sequence
comprising the amino acid sequence from amino acid 21 through 116
according to SEQ ID NO: 34.

15 . (37) The humanmonoclonal antibody or a portion thereof of (4) .
wherein said human monoclonal antibody has the following
characteristics (a) and (b):

{a) a heavy chain polypeptide has an amino acid sequence
comprising the amino acid sequence from amino acid 20 through 470
20 according to SEQ ID NO: 32, and
(b) a light chain polypeptide has an amino acid ssquence
comprising the amino acid sequence from amino acid 21 through 236
according to SEQ ID NO: 34.
{(38) The human monoclonal antibody or-a portion thereof of (4),

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

(2) a heavy chain variable region has an amino acid seguence
comprising the amino acid sequence from amino acid 20 through 116
according to SEQ ID NO: 36, and _

30 (b} a light chain variable region has an amino acid sequence
comprising the amino acid sequence from amino acid 21 through 116
according to SEQ ID NO: 38.

(39) The human monoclonal antibody or a portion thereof of (4),
wherein said human monoclonal antibody has the fallowing

35 characteristics (a) and (b):

(a} a hesavy chaig polypeptide has an amino acid sequence




according to SEQID NGO 28, and (b) a light chain variable region has an
am no aci d sequence conprising the am no acid sequence fromamno acid 23
through 116 according to SEQ ID NO 30. 35 (35) The human nonocl onal

anti body or a portion thereof of (4) wherein said human nonocl onal

anti body has the follow ng 15 characteristics (a) and (b) : (a) a heavy
chai n pol ypeptide has an am no acid sequence from amno acid 20 through
470 according to SEQ ID NO 28, and (b) a light chain polypeptide has an.

am no agj cefram. m.np acid 23 through 236 according to SEQ_ID
N0 90 EPERF ESHES Engl Bin ATAP SRA5ER MRS A1t bR 10

wher ei nasapddhngahonSEQc | IGO0 amdé pathyd has the foll owing characteristics
(a) and (b): a_h hai n. vari abl e region has an am no agi.d sequence
10 conpri si nghﬁ]e %mﬁﬁ écgi%&% %u@ﬁggpﬂ’%ﬁgﬁmhﬁﬁ B d3BH"PhAGaGh SEfBence

accor di pemppiSEQY | thelCam32e ardd( sequankiegftroahaiminmrd @l @1 egirenghas 380
am RBo | n N S4-Ng e am no acid sequence fromam no acid 21
thrgugﬂgﬁg%]?&g}é%o?%i ﬁ%a{rgdsﬁglwﬂt 1 34. 15 (37) The human nonocl onal

anti body or al(4brt il hherechonbcldhal antigsedn oxak hdntish RREOEL O any

anti bo t f :Ng ar 4 StJ GS; and (b):, (a), a_heavy chain
pol ypeg%?%zé%a@ar@ gn%ﬂag%é: 'se"ﬂ{li%axﬁé(’:len slc?g'rgp&l%?sn}anrb W%C}czf'rﬁ ABE3CEgudSce
from am eeRes Hopdl t Apdagr Y7 Gle 2V es doradi Ny toaSEGehbDeNBon3Bumandméhnaa

l'i ght VA0l ypeptidecha ' I.di;sequence  conprising the am no
acig sgécﬁéence fro?nEpam ng a%i gﬂg%@?t %?lggﬁ%%qaccordi ng to SEQ I D NO 34.

(38Y The hunelfltond&ecimanncnesdPpred anpidredvanitppasionithesrof 02540) ,
wher ei netset<h MUY MRARAE hOABM RNUNBAdR A% ddIE {91 bewk iFeqChar ﬁﬁ@&ﬁiﬁkﬁs
(2) anqtz.ﬁab sgergia n%nrl %V ancggﬁa\iaééggfe roe Eggdg?:sin%nhgnggOan?:Cilbodsyeggence
AlLIM-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 humanmonoclonal antibody or a portion thereof of (40)
or (41), wherein said transgenic non-human mammal is a transgenic
mouse.

(43) ADNAor aportion thereof encodinga polypeptide selected

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

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

{(b) apolypeptide comprising the amino acid sequence from amina
acid 23 through 116 according to SEQ ID NO: 30,

25 (c} apolypeptide comprising the amino acid sequence from amino
acid 20 through 116 according toc SEQ ID NO: 32,

(d) apolypeptide corﬁprising the amino acid sequence £rom amino
acid 21 through 116 according to SEQ ID NOC: 3¢,

(e} apolypeptide comprising the amino acid seaquence from amino

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

{f) apolypeptide comprising the amino acid sequence from amino
acid 21 through 116 according to SEQ ID NO: 38.

(44} A DNA or a portion thereof encoding a polypeptids selected
from ths 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,




conprising the am no acid sequence fromamno acid 20 through 116

according to SEQ ID NO 36, and 30 (b) a light chain variable region has an
am no acid sequence conprising the am no acid sequence fromam no acid 21
through 116 according to SEQ ID NO 38: (39) The human nonocl onal anti body
or a portion thereof of (4) wherein said human nonocl onal antibody has the
followng 35 characteristics (a) and (by: (a) a heavy chai n pol ypeptide
has an am no acid sequence 16 conprising the am no acid sequence from am no

acid 20 throu 47 [ DNQ 36, and.(b) a light chain

pol ypept i de hgg) anQaPm ??g %ﬁ%éﬁ“ﬁéﬁ%kf‘%cﬁ% ?RHRY ‘z“t‘:ljré1 %ﬁﬂ"?ﬁf"'%'c#’amgé'&ﬂéﬁ’ce
f rom anerddscicd mnw@lgEEﬁQ%cccSer‘dd:ngEQ?ISF@kauQ 38].c E40) ‘rll'he )
human nonocl o ant| : Lon. reof of an one o t hr oug
(29), wherei nqggi dgﬁ%{ﬁéﬂ%ﬁﬁ-ﬁlo% gﬁ%f%ﬁﬁg%? patng Sn¥a sacience 1 3y RO
deri vedafFigm &0t ansah ot Hore¢anehi mgntal SEQapabie: 082 pr oduci ng human

ant idodi es. 41 tibodyv or. ortion fhereof of
(100 wher a1 sat B aral s B POy TRE SR BE: & SR ane Sk agiing
t r ansgeAFédfoRlnh Frautsimil 6 caprtding | o382 By Momedd ant i body wi

Al LI M expr essi C ; Hang, ' j 2 id.cells whol e
nol ecul )(;g conlé??t u?H?g'YEI EI M or aﬁﬁﬁ%ﬁ%ﬁ%ﬁ%fga%égg@ee Iéa%fgeéeﬁoé%aﬁnﬁﬁo

Al LI M ofCa%golPi SRavete s’ 0 @pae s FRNbR | ¥hal S@ntawbdy or a portion

thereof of (403) of podipeptheraidingydididd BRSURNIH Qeﬂaggﬁﬁeng@ m antiflo
transgenic,  npuse Q?%lrg}?\ﬁ or_a .portion thereof encodi'ng a po ypepi‘l de
39 f1oimPEhe NG & IES Ih¥Rgegs) below (a) a

sel*ect e¥°*
pol ypepti de cotdyi ssndNAecananpcaciibrs eguenssr f 5aMarkAo £am &0 AsgHgh

LL7 oo 08l 95580 U MR8 (B aglypent ge cormr s L e apino ol
(2) a DNA comprising the nucleotide sequence from nucleotides
126 through 419 according to SEQ ID NO: 27,
15 (b} a DNA comprising the nucleotide seqﬁence from nuclectides
105 through 386 according to SEQ ID NO: 29,
{c) a DNA comprising the nucleotide sequence from nuclectides
151 through 441 according to SEQ ID NO: 31,
(d) a DNA comprising the nucleotide sequence from nucleotides
20 88 through 375 according to SEQ ID NO: 33,
{e) a DNA comprising the nucleotide sequence fromnucleotides
133 through 443 according to SEQ ID NO: 35, and
(f) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.
25 (46) ADNAoraportion thereof seslected froma group consisting
of (a}) through (f) below:
. {a) a DNA comprising the nucleotide sequence from nucleotidas
59 through 1481 according to SEQ ID NO: 27,
(b) a DNA comprising the nucleotide sequence from nucleotides
30 3% through 749 according to SEQ ID NO: 29,
{c) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 defined in SEQ ID NO: 31,
(d} a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33,
35 (e) a DNA comprising the nuclsotide sequence from nucleotides
96 through 1508 according to SEQ ID NO: 35, and




25 (c) a pol ypeptide conprising the am no acid sequence fromamno acid 20
t hrough 116 according to SEQ ID NGO 32, (d) a polypeptide conprising the
am no acid sequence fromamno acid 21 through 116 according to SEQ I D NO
34, (e) a pol ypeptide conprising the anmno acid sequence fromam no 30
acid 20 through 116 according to SEQ ID NO 36, and (f) a pol ypeptide
conprising the am no acid sequence fromgam no acid 21 through 116
according to SEQID NO 38. (44) A DNA or a portion thereof encoding a
pol ypeptide selected fromthe group consisting of (a) through (f) bel ow
35 (a) a pol yiFept AdRNR GRS Hid heeamy pbeatidestruienies firem anthootadeds
20 t hr qugh- AL AcCPE 3l A8cb0dSEQ +O My 28, wb% (). a pol ypeptide conprising
the ami no aci d_sequence froman no_ acids 23 through 236 according to SEQ
ID NO 30, (dfF7d pdi FBEPHCTdEcRBRpELEIn§LenBNArPho 28T dnseqlieié?d) f thmraghno
aci ds 2@ g)hrough 470 according to SEQ ID NO 32, 5 (d) a pol ypeptide
conprising the am no acid sequence fromanm no acids 21 through 236
according to '$8d | BRROVeSECT (% Dol AR HENE chpi A iasgordd ngnitroaayi df
sequenad o fYNIBRIG 6£) dsh2Oudhr pgpgh 470 according to SEQ I D NO 336, and

1 no acid sequence fromamno _ .0 acids

(f) a pol ypegtide ﬁ?ol\g)risi ng t.he %T :

21" t hrough 238)ac® g™ 9 BARAUBE O HET SRINRSH LHOPIM G e Ehde B of
sel ect ad sf rbynciath rluprcconding ity Sfgaypt Roough ,(f) below (a) a DNA
conprising t nucl i de_sequence, fromnucl eotides 126 _t hrough 419,

accor di ng tOWEEQ ? COFPTFLLELTRE THGA IVUHTT SIS XE ARERIBF R skdtnce
f rom ndélledtirdegh MOE tdcowghiBB6tacsnp dingnte SEQ bR NO 29, (c) a DNA

ecor di gt o (EEQ TR P2 A g AU S0 ¢ e o EOP IS e
from n&ége@third’égh 20 BRadnedighy 375 SRZoERi N§:t 35SEQ I D NO. 33, (e) a DNA
conprising thggpucteatyderseaenas ) LAmMY 6 1.d8%a according to any of
the following (a) through (c):
13 (a) a DNA comprising the nucleotide sequence from nucleotides
- 69 through 1481 according to SEQ ID NO: 27,
(b} a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 accerding teo SEQ ID NO: 31, or
(¢) & DNA comprising the nucleotide sequence from nucleotides
20 96 through 1508 according to SEQ ID NG: 35.
(50) The vector of (47) comprising a DNA according to any of
the following (a) through (g): -
(a) & DNA comprising the nucleotide sequence from nucleotides -
105 through 386 according teo SEQ ID NO:‘ 29,
25 {b) a DNA comprising the nucleotide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33, or
{c} a DNA comprising the nucleotide sequence from nucleoctides
93 through 380 according to SEQ ID NO: 37.
(531) The vector of (47) comprising a DNA according to any of
30 the following (a) through (c):
(a) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29,
{b) a DNA comprising the nucleotide sequence from nucleotidass
28 through 738 according to SEQ ID NO: 33, or
35 (c) a DNA comprising the nucleotide sequence from nucleotides
33 through 743 according‘ To SEQ ID NO: 37.




153 through 443 according to SEQ ID NO 35, and (f) a DNA conprising the
nucl eoti de sequence from nucl eotides 93 through 380 according to SEQ ID
NO. 37. 25 (46) A DNA or a portion thereof selected froma group consisting
of (a) through (f) below (a) a DNA conprising the nucl eotide sequence from
nucl eoti des 69 through 1481 according to SEQ ID NO 27, (b) a DNA
conprising the nucl eotide sequence fromlAucl eotides 30 39 through 749
according to SEQ ID NGO 29, (c) a DNA conprising the nucl eotide sequence.

from nucl eoti dgsp) 94 Hhraugh 15306 n
conpri si ngltthe nucl eoti de seq uencefi romgﬁﬂ%?egfggg IE@& %hrcc?u%%wthe
accor di 4% "SExy | B‘)N@n%ﬂb)s’s (e) a DNA conprising the nucl eoti de sequence

fromnucl eotidesy Q6piArRMYEiE308 éﬁ&q{%%%ﬁ%‘%eot#‘% ggg?hr i 8‘}%@

DNA conpri sing the nucl eoti de_sequence
accor di ngt& FBENID NG Z7CoqAMT ALY eBEQr ITROoNPr i §7ngatllde DNA of any one of

(43)sthrough (4f) a A %%hp?ﬁ@l‘ﬁ%ci'.@é e X3 EOMIASNRE A-LNA 06N r

any of e follown t hr oug r|S|ngthe nuc
sequencé'nf@r &Hrrﬁ}hqkboigqéie%c ﬂ%ﬁ%r%&ﬁ&l&aﬂ@er&%g to SEQ I D NO 27 (b)
a DNA corrprl Si (BE)t heh&u@ee&blrd%fsemﬁnc@oxﬁﬁﬂmm@ SobNﬂeﬁcconlﬁ&; Lar ‘?_H%h

441 acc to S ad_écl\lo or (c) a DNA conprising the nucl €otide
sequenc bf53 t hrough 443 according to SEQ ID NO 35. (49)

The vector of (a47)ammcompngsan@%@ml@md@saweﬁﬁe £hem hakhawk-ngega)
Ul ot 9o s A B, Tt Y 0SB DR 259, (b) & DNA
conprising t hdbnucdieﬂﬂﬁ demseqaengetﬁe @mnc:ilwltemtel deguefdetfwranghcl®0Gides
accordi ng 4@, Jdn BMNOaFhrfing to SEQ ID NO: 29. '
{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 to SEQ ID NO: 31, and
(b} a DNA comprising the nucleotide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33.
{35) The vector of (47) comprising a DNA according to the
20 following (a) and (b):
{a) a DNA comprising the nucleotide sequence from nucleotides
24 through 1506 according to SEQ ID NO: 31, and
{b) a DNA comprising the nucleotide sequence from nucleotides .
28 through 738 according to SEQ ID NO: 33.
25 ' (56) The vector of (47) comprising a DNA according to the
following (a) and (b):
{a) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35, and
(b) a DNA comprising the nucleotids sequence from nucleotides
30 93 through 380 according to SEQ ID NO: 37.
(37) The vector of (47) comprising a DNA according to the
following (a) and (b):

(2) a DNA comprising the nucleotide sequence from nucleotides
96 through 1508 according to SEQ ID NO: 33, and
35 (b} a DNA comprising the nucleotids segquence from nucleotides

33 through 743 according to SEQ ID NO: 37.




(c) a DNA conprising the nucl eotide sequence from nucl eotides 20 96

t hrough 1508 according to SEQ ID NO 35. (50) The vector of (47) conprising
a DNA according to any of the following (a) through (c): (a) a DNA
conprising the nucl eoti de sequence from nucl eotides 105 through 386
according to SEQ ID NGO 29, 25 (b) a DNA conprising the nucl eotide sequence
fromnucl eotides 88 through 375 accordppg to SEQ ID NGO 33, or (c) a DNA
conprising the nucl eoti de sequence from nucl eotides 93 through 380

according to I D NQ, 37. 1). The vector of (47) conprising a_ DNA
according to g%/% 013‘ S04 I?gqg%cl)l&/ﬁ iy %t AP8a |1[0(15)CL: apiybadpnef @mprans ng
t he nuchkBotBdetsequghcd4nam nucl eoti des 39 through 749 according to SEQ
ID NO 29, (b conpri sing,the nucleotide sequence_from nucl eoti des
28 t hr ough 73?35%%% ﬁ%%s%é%ﬂ? D &S5 5 58%8%3( S & TR BAPH Fhed N
nucl eotbylefsetuer@ecélbin dechieetl deom 33 mahheugkapad 1aceer @ird%ﬁuchn%EQﬁ&Q
NO £37. The, v f (47), conprisin according to the

f ol Pow%%rﬁ?%ﬁné{g%&(%’?al %a%%o% 28 TYgﬁﬂ@at%%]'ﬁtfg\I@o‘fef%g X Fe AGB™Rlom
nucl eoti des (818 t b gegle tAT9 recrmiimant ¢ SHQUIRNNGorded ayd t2ahbY =2 rDNA
conpri si I [ e fro eotides . 105 through 386
aC(r:rgr d%ngﬁ%%r%ggiﬁﬁ%ﬁ)b%ggﬁﬁ?‘%?%?hg rvg]c‘?%érgla% ¢ Yo Jc%h‘b‘iﬂ%ﬂfg%ﬁw DNA
accor didrp ¢olheie beflold g () (aF antk¢tyr comris iBYAseddpbNA| ngr beh DNAs
nucl eotd de. sgauencer 44 om nupl egtd dgs, 40 aGQré[JJ{Q%%%g 481 s3ccar %;lngft (s)aJS.EQ

ID NO 27, and (b) a DNA conprising the nucle quenc ro
nucP eoB¥Es: 39 through . 749 according to SEQ ID NO 29. (5.4) The vector

of (47) conpriayi ng pnABc8acAEd Kat 9 e n F01 WAL 8 230N therece
of a monoclonal antibody which binds to human AILIM; or .
(b) aDNAencodingalightchainpolypeptide oraportion thereof
of a meonoclonal antibody which binds to human AILIM.
15 {61} The genetic recombinant host of (60), wherein said
monocl_onal antibody is a human monoclonal antiboedy.
{62) The genetic recombinant host of (60) or (61), wherein said
host is a mammalian cell.
(63) The genetic recombinant hast of (60) or (61), wherein said
20 host is a mammaliar 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 (e¢): \ |
25 {a) aheavychainpolypeptida comprising the amino acidsequsance
from amino acids 20 through 117 according to SEQ ID NO: 28,
(b) aheavychainpolypeptide comprisingthe amino acidsequence
from amino acids 20 through 116 according to SEQ ID NO: 32, and
{c) aheavychainpolypeptides comprisingthe aminocacidsequence
30 from amino acids 20 through 116 according to SEQ ID NO: 36.
(65) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain polypeptide is one of the heavy chain
polypeptide selected from the group consisting of the following (a)
through (c):
35 (a) aheavychainpolypeptide comprisingtheaminoacidsequenca
from amino acids 20 through 470 according to SEQ ID NO: 28,




15 (a) a DNA conprising the nucl eotide sequence from nucl eotides 151

t hrough 441 according to SEQ ID NGO 31, and (b) a DNA conprising the

nucl eoti de sequence from nucl eotides 88 through 375 according to SEQ ID
NO 33. (55) The vector of (47) conprising a DNA according to the 20
following (a) and (b) : (a) a DNA conprising the nucl eotide sequence from
nucl eotides 94 through 1506 according 23 SEQ ID NO. 31, and (b) a DNA
conpri sing the nucl eotide sequence from nucleotides 28 through 738

according to | QH@V@&&%@ (:.5@}: @.d\é%n%rlogu\rl\fg ﬂe 88%5'3&' '&%e

according to t follown& I SI'ng
nucl eot i f%éﬂﬂé?fbea%%ﬁ‘n% c'FJéE?PEBS @53«:@@#:6@@@ M3S§@c6|Dd|N|®g 88, SE@dI D

NO 35, d ti
%0 93t hrough 540 %Wﬁwgl&%@ﬁ#&% A SRR A0 USRS
conpr i sitfP™ BNAARDIY M0 t BLERRT féppoﬁpﬁgr(i&)igaﬁé EBR ID(HP:a3BNA

conps i si ng thQG@uC|Qﬁél@@né@ﬂéeﬁ§@o$EQH&HHQﬁ@§ERﬁ?%nyggnEhBPUQﬂ1 ﬁgh
according.to S (b) a DNA conprisin nucl eot | d

5
sequencé )orrf”EEEIeéBt ?ﬂéé % P?’ﬂrB’P&é’ééfdﬁl #§ Ctl'ﬁi SEQ=hB mh'%Viha(L%)

A cel | @rod.@qt@ptg.c’& huaantmnﬁebmnaheag&mb@dsbﬁlsaamgoa@ tBE £A)1dudRpgh,)
(42) . gl%)é’ The 9) of (58) , wherein said cell is a fused cell obtained

by fusi derived froma mammal capabl e of producing said 5 hunman
monocl onal ant( |abod§zhea|vgf aheeiropal geebt lide icoed riisamya it o a(:ﬁ@)se&u@ﬁaet iC

t ' desgr b !
P M OIS BBl CorBRE 10 ok
conpri sing sail@) Dl\mheérfytsé'tah-mypdpsmel@@dlpbelsowglme(aaﬂ)lmdcm‘ﬁeqﬂeace
vect or QR i-§iQ %(HlfHSOfZ%GdrEEO&MS 480 @gcig%(b mﬂ?gﬁy‘%i n

pol ypeptide or a portion thereof monocl onaf ant
human AlLIM df) abeavychainpolypeptide comprisingthe am::.no acid sequence

from amino acids 21 through 116 according 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: :

(a) alightchainpolypeptide comprisingthe aminoacidsequence |

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

(b) alightchainpolypeptide comprisingthe aminoacidsequence
from amino acids 21 through 236 according to SEQ ID NO: 34, and
(c) alightchainpeolypeptide comprising the amino acid sequence from -
amino acids 21 through 236 according to SEQ ID NO: 38. (63)

25 The genetic recombinant host of any one of {60) through (53), wharein
said heavy chain and light chain polypeptides are those dafined below
in (a) and (b), respectively: -

(a) aheavychainpolypeptide comprisingthe aminoacidsagquence
from amineo acids 20 through 117 according to SEQ ID NO: 28, and

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

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

35 {a) aheavychainpolypeptide comprisingthe aminoacidsequance

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



(b) a DNA encoding a light chain polypeptide or a portion thereof of a
nonocl onal anti body which binds to human AILIM 15 (61) The genetic

reconbi nant host of (60) , wherein said nonoclonal antibody is a human
nonocl onal anti body. (62) The genetic reconbi nant host of (60) or (61) ,
wherein said host is a manmalian cell. (63) The genetic reconbi nant host
of (60) or (61) , wherein said 20 hostZ2Zs a mammlian fertilized egg. (64)
The genetic reconbi nant host of any one of (60) through (63) , wherein

el cctod Trombhe SHLAEE Shdalde ANSet AL ol PN R T 2 En BERN S onss
(a) a h&zom emann pgnﬂ.pe@t& (tétmg:hr|ﬁ&@dd@@nm@@ﬁﬁ@séﬂuﬁﬁcewtrom

am no acids 20, gjet]?e ﬁ%%%f&% Q1 RERL LR !:\lﬁotﬁp? ohd) oA @3\/ %fqﬁ%gglugh ‘

pol ypeptide c rrprl sing -t am 1o achd sequence am no ac
116 accoéfdi ngiher SEQSRBANG2BR chanid a@d)lwlh‘emyll@haohypepypépsiadea those

CONgr i SﬁQElBQ%E%&%Q agi gasfeglﬁg(ﬁg%) 3k gen #dq, aci ds 20 through 116

according to 35 tic reconbi nant host of any one
of (60) througd 6613§avyﬁhéuléumb@m&pmqmemmmmwp@mmacsdeaquehcehe

heavy cpaig aﬂa%apge&age @ehﬁ(‘rb%%hf A e Oy Cﬁ‘%%% P8 @b e and

fol lowing (a) hr ough heavy chai n polypepti mpri si ng

ani no acid se@ﬂu’en@ellgf% aﬁf‘rR?leYcH%tl?@ ‘%WWWGhQ@é‘b‘-ﬂéﬁ agtd éeSE@'UF@

NO. 28, fzamSazﬁmoaaaeayyzmhah@o@@wnqmt lade HRIRIY SINGREdergm®o a¢i d
acids 20 through 470 accor 0 D NGO 32, and

(o 0a heavy ohbin IS BERETaE COTAMELRAG T AGSant hotiut RS GRS Chan
am no acé3sls, %dﬁ’e{mughldﬂbaqemm;ﬁgah@ 1SR BhAlOn Bhlyfépridbe agenchbe~
reconbi na o E!f any of éG th£ou Q 632} :wherei n said |ight chain
pol ypep??ﬁje ‘F‘g Lobne i Jtlhe |g‘§r"11fL cg%lf h ?)?ﬁyﬁgb?l 4&:sel ected fromthe group
consi sting of {ahe afrddvnengif@pelypeptide comprising the amino acid sequence
from amino acids 20 through 470 according to SEQ ID NO: 32, and
13 {b) alightchainpolypeptide comprisingthe amincacidsequence
from amine acids 21 through 236 according to SEQ ID NO: 34.
(72) The genetic recombinant host of any one of (60} through
(63), wherein said heavy chain and light chain polypeptides are those
defined below in (a) and (b)), respectively:
20 {(2) aheavychainpolypeptide comprisingthe aminoacidsequence
from amino acids 20 through 116 according to SEQ ID NO: 36, and
{(b) alightchainpolypeptide comprisingthe aminoacidsequance _
from aminc acids 21 through 116 acceording to SEQ ID NO: 38. -
{73) The genetic recombinant hosf of any one of (60) throug
25 {63), wharein said heavy chain and light chain polypeptides are those
defined below in (a) and (b), respectively:
{2) aheavychainpolypeptide comprisingthe aminoacidsequence
from amino acids 20 through 470 according to SEQ ID NO: 36, and
(b) alightchainpolypeptide comprisingthe aminoacidsequance
30 from amino acids 21 through 236 according to SEQ ID NO: 38.
(74) The genetic recombinant host of any one of (60) through
(63), wherein the DNA encoding said heavy chain polypeptide is a DNA
defined in any of following {a) through (é):
{a) a DNA comprising the nucleotide sequence from nucleotides
35 126 through 419 according to SEQ ID NO: 27,

(b) a DNA comprising the nucleotide saquence from nucleotidas




through (c): (a) aheavy chainpol ypeptide conprising the am no acid sequence
10 fromamno acids 23 through 116 according to SEQ ID NGO 30, (b) a heavy
chai n pol ypeptide conprising the am no acid sequence fromam no acids 21

t hrough 116 according to SEQ ID NO 34, and (c) a heavy chai n pol ypeptide
conprising the am no acid sequence fromam no acids 21 through 116
according to SEQ ID NO 38. 13 (67) TheZ2genetic reconbi nant host of any one
of (60) through (63) , wherein said light chain polypeptide is one of the

[Nt chain cpolyheny fe, Sebeat g LLOSEENeORAUD;¢ONSL {1 ng of “the
L?#*gu‘h 2y S A R o i

following (a) ain po ypep de conprising the
ami no acid seqifnca D quﬂmﬁmnﬂ)tblel oisc D tino sgeE3g eat com divng dot iR | D

- NO 30, {H @{%&{thqﬁ ¥agﬂgccor gap&bshgg EPe am no acid sequence

fromam no aci oug 23 Ing to D NO 34, and (c) a
light chain poﬂ7>5@eth§eG%’@ﬁ’éF-Fs¥ﬁ§D@hénémri‘cp%ﬁtlocf eaqueneeofr tfifl) dmimumgh

aci dg 21¢4dy oygl 238 B6E W REhd U a@d'\%?gg) l'faﬁiﬁ%g% vop+48 #C DNA

reconbi nant. host of any one of (60) throug sar eavy
chai n arfteiinpft ishany pfbﬁy%éb%wé@gaﬂe)tﬁhs@uabfméd below in (a) and (b),

respectively: (@) adm&ﬁmgﬁﬂd@hueqmd%ﬁwebabaactehfr&mn%ﬁ%&daeﬁ ;

sequence. from am no acids 20 through_117 according to

30 (b) @9 igmoudia gdolaﬁ%‘?)‘fqi’cl%gcﬁ?rp?’f:@lﬁ% Y®e afrno aci d sequence from
am no aci ds 23bh hr@twm ¢tdRpaaeadnd Bfe iy dIRQR Ui 38 ncttBord e catBel WG s

rec t._.host of one o 60, h wherei n said heavy
cha?ﬁbagbcald]ﬁrfﬁﬁ g(}f’hé cﬁi}:p%rbgﬂ"g% %%rgé‘?hgg de%} ne@™Bel ow in (a) and (b)
, . respectivel Mc)SSa(Em)A acheaiy itkpithe polglpentiidies equphitei fupr hacagbradaesi ds

sequence96 ’%}%‘%ﬁq a%sccgg%fgﬁoyghsfég%@ﬁi@:r a. gto SEQ ID NO 28, and

22 (b) ali n po ypept onpri’s ho acid sequence from
am no aci ds 2376hr olhph 86 ke oreltenp irarSEQasD NO a89. o ®E Ti6d ) gehebiagh

Lﬁg?gbgg(éﬁﬁlt | gﬁtﬁé’éﬁ%’ﬁ ﬁl{%eomegznlcg )négi Qé@ﬂgﬂ}egk(@%)na’in\’\egﬁ.?b@p%%g eaV¥na
15 defined in any of llow:l.ng fa} 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 nucleoctide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33, and
20 (c) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.
{77) The genetic recombinant host of any one of (60) through _
(63) , wherein the DNA encoding said light chain polypeptide is a DNA -
as defined in any of following (a) thrbugh (c): |
25 {a) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29,
(b} a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33, and
{c)] a DNA comprising the nucleotide sequence from nuclectidas
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 the DNAencodingsaidlight chainpolypeptide
is a DNA as described below in (b):
35 (2] a DNA comprising the nucleotide sequence from nuclectides

126 through 419 according teo SEQ ID NC: 27, and




5 defined belowin (a) and (b), respectively: (a) a heavy chain polypeptide
conprising the am no acid sequence from am no acids 20 through 116
according to SEQID NGO 32, and (b) a light chain polypeptide conprising
the ami no acid sequence fromam no acids 21 through 116 according to SEQ ID
NGO 34. 0 (71) The genetic reconbi nant host of any one of (60) through 15
(63) , wherein. said heavy chain and Iig%t chai n pol ypepti des are those

defined belowin (a) and (b) , respectiVély: (a) a heavy chain pol ypeptide
conprising the am no acid sequence from am no acids 20 through 470
according to $8Q |1DDNG c8@prasdng( bie audlghit cwiskpmleypept rof rITRId S dHs
the am aci u e am ) ds hrQugh 236 according to SEQ
| D NO gg? ?9g?§$ﬂe%§gné¥$%§%%§: qﬁ%gﬁﬁ h%%gméf g%y one of (60) through
(63) , wherei f/3hi direannathit rermndimgnt s ofokypephedes @ tHsRigh
defined pel ow,y tivelw. 20 ( a heavy chain .

pol ypept(i gg’&%é‘? ngﬂ%h]éﬁ%n?rrl]%(g%gl és%ﬁ%&%%yyf%aﬁ%rﬁ%#%‘?ﬁwezﬁﬁ Sugh
116 JaccBidi Ags¢olised beln@ 186,(adndandbrhe DNghenchaiimgp@aigentigtie chain
conpri sing LNn9.agihd $eau ; | .ho. acids.21 through 116
accordi ﬂrjlg ¥%E§%%&% DQRIQ 38. ﬂ?‘?gé%%%egaggﬂt%g@e%%n&gﬁant host of any one of
(60) throug 5 (G3PNA qprepEiflisdithehaueyeoidide andubhghtfxdminncleotides

pol ypepss des-3isnt D98¢ adebiped PelPWd ()Nt {b) angr espectivel y: (a) a
heavy chai npol ypeptide conprising the am no acid sequence from am no acids

20 through 470ac@oPHfriePmir SEEFd Fhiorugdeosade feyuanfeghnom nucleotides
chabnpo}y peptblgn coapr hekboediihg aw g equence 30 from amino acids 21

t hrough 236 agccor di to SEQ ID NO . 33. (74) The genetic recombi nant host
of any one of FE(OBO) Iﬁ"r%rgﬁ&ﬁt §Fc,°m\1i\’/l’ré‘ﬁé‘i(tnh9ﬁ§ PRAZBRCORMT IR S&ld RRESY™

chair. pé3ypeftdmein sciee DR edeiddiiady isa ianhofvyl @Ha M B 1@epthegual €c):
{ i ougr Lo SREbrt T AT 5o RED" | PN 209, ERB) SNAORRCBANBE: SPAg HhERRUERBbEI de
sequenceckyprptids ebs | the RBA described below in (b):
15 (2) a DNA comprising the nucleoctide sequence fromnucleotides
151 through 441 according to SEQ ID NO: 31, and
(b) a DNA comprising the nucleotide sequence from nucleotides
88 through 373 V SEQ ID NO: 33.
{81) The genetic recombinant host of any one of (50) through
20 (63), wherein the DNA encoding said heavy chain polypeptide is the
DNA described below in (a), and the DNA encoding said light chain
polypeptide is the DNA described below in (b): -
(2) a DNA comprising the nucleotide sequence from nucleotides -
94 through 1506 according to SEQ ID NO: 31, and
25 : {b) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33.
(82) The genetic recombinant host of any one of (60) through
(63) , wherein the DNA encoding said heavy chain polypeptide is the
DNA described below in (a), and the DNA encoding said light chain
30 polypeptide is the DNA described below in (b):
(a) a DNA comprising the nuclectide sequence fromnucleotides
153 through 443 according to SEQ ID NO: 35, and
{b) a DNA comprising the nucleotide sequence fronlnucleotides
93 through 380 according to SEQ ID NO: 37.
33 (83) The genetic recombinant host of any one of {60) through
{€3), wherein the DNA encoding said heavy chain polypeptide i1s the




151 through 441 according to SEQ ID NO 31, and (c) a DNA conprising the
nucl eoti de sequence from nucl eotides 153 through 443 according to SEQ ID
NO 35. (75) The genetic reconbi nant host of any one of (60) through 5
(63) , wherein the DNA encodi ng said heavy chain pol ypeptide is a DNA
defined in any of followng (a) through (c) : (a) a DNA conprising the
nucl eoti de sequence from nucl eoti des 69sthrough 1481 according to SEQ ID
NO 27, (b) a DNA conprising the nucleotide sequence from nucl eotides 10
94 thro Gcor di to, SEQ ID NO 31, and (c) a DNA conprising the
nucl eot i ge ;dgegsgcefra\lccbeeé S“L'oanmgon‘fjclr%o%)d'esanqimt?i}ehr%heric.%‘@)@%c%%*@iih’g?h‘b SEGND
NO 35. Ko@r<isidmenis i the ekBAbiasoribedt bel.canynonejof (60) through (63)
*, Wwherein the [ id light chain polypeptide is a DNA 15
defined in any‘[c)‘yfA g(%vﬁrz’%‘é’sr?asﬁnt%ggﬁdw%Otgl%%)swecéﬁﬁmmqi@qﬂfeies
nucl eot i%fe Watpwaice 3tHraroct@bngdes SHOSIHhrowghs38anaccording to SEQ ID
NO 29, (b) a i_Si .t he nucl eoti.de sequence from nucl eotides 88
t hrough 375 aégafhgng ¥5§%$53ﬁ55 S FUCRP CPINSHERE EHMPOusiling trildke s
nucl eot idde Wepuaic d 43 araencd g | tesSEQ3TD hwough7380 according to SEQ I D
NG 37. (77) ge ' | hqst of .any one qof (60) through (63)
., wherein they?)%}é_\ e%;ﬁojgfar%ﬁggggiPﬁgliutangﬁf;q#ypBFyapgﬁlritdQHi Eh%rmprog@ced
def i ned PYm2 &iRfedfl I sEFeWPAGa(4)hast dpghvided e2514d)ng 1INACEBENIHSIdG ali ke
nucl eot ihdg tseguence-Jromiuclent Ldes. .3 r 749 accordj to SEQID
NO. %9, ;b) a DNA conprising ebgu%ﬁl}éo%%gfgg%@«%n%gerg ﬂ%gigeﬁ’? G&sanys
t hr Bigh °?88°&c d8Adi AR EEGE3D N0 33, and (c) a DNA conprising the
nucl eoti de seqesnce Argndwcdeqiides 30 hraugh di to SEQ ID
NO 37. ﬁz8¥? The genet%:ﬁr ComDi nant hos{nﬁgfagﬁgﬂon%glﬁ‘?r?%gﬁétﬁcr@%ug umng)
. wher e R“ECREZONAT ehtbd? gl Fai FNe & Phararsopdiipsddsl @sceptabbrAcadeseri bed
below in (a) (8&nd the Miwlsa&gmbbgﬁkigﬁai SoROL YPERL T 4B o | SuRaPNA
as desc&bggglgﬁggwaﬁgiﬁg&y"or & portion thereof of any one of {3) to (42)

15 and a pharmaceutically acceptable carrier.

r

(B7) A pharmaceutical composition comprising a human
monoclonal antibody or a portion thereof of (84) » andapharmaceutically
acceptable carrier.

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

20 (87) , wherein saidpharmaceutical compositionis uséd Lo inhibitsignal
transduction into the cell mediated by AILIM.

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

25 (90) The pharmaceutical composition of any one of (85) through
(87), wherein said pharmaceutical composition is used to prevent
production of a cytokine from AILIM-aexpressing cells.

{91) The pharmaceutical composition of any ane of (85) through
(87) , whersin said pharmaceutical composition is used to induce signal

30 transduction into a cell mediated by AILIM.

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

(23) The pharmaceutical composition of any ona of (85) through

35 (87}, wherein said pharmaceutical composition is usesd to induce

production of a cytokine from AILIM-expressing cells.




35 (a) a DNA conprising the nucl eotide sequence from nucl eotides 126

t hrough 419 according to SEQ ID NGO 27, and 24 (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 105 through 386 according to SEQ ID
NO 29. (79) The genetic reconbi nant host of any one of (60) through (63)
, Wherein the DNA encodi ng said heavy chain pol ypeptide is the 5 DNA
described below in (a), and the DNA encgdi ng said |ight chain polypeptide
is the DNA described belowin (b): (a) a DNA conprising the nucleotide
sequence from nb‘JcI eoijiedes 69 through 1481 according to SEQ ID NGO 27, and
(b) a DNA COIT[S?I $i ngPEMREMERR coR T Hea t arpmnTrel £ omofurh e ohiedes (860 Brough

t hrough (829, aceenrdiing 9i SEQH! ~=(180 I ¢_reconbi_nant host
of ang one?of (60) Jjthroulh Q?g?m‘yﬁ@\?ﬁé%?_gia& t%%[{%g\g%g%dlgﬁgugﬁggtﬁe T2 n
pol ypepfPatPpdyrdepra r FHEECREL Bt n 38 inamdALREMBNAperssdhgy =l s,

i ght chadnp [0} i d Cl;}\lﬁazgj@% L bed _.be ¥ 15 (a DNA
cog I Si ng toﬁg hﬁ%ﬁgjtciqg:e l?e%{%nce fro Eé\%%lgeg?i gg&sﬂ 1§%%)Eﬁ|’°’868% )&'E%ls'
accotding to St | D RERIBECeEAdCed) COMPIA idet | i mgp tdemicigottirdating,
sequencerf el ihdeg=188=8 SEQ; 3 Th enetic
regonbi n;nﬁtmr?ck)is%{tl of. an o?l‘ne %? %@%@?%?%ggg' 20 %gﬁ%\%g%%?é%g?%% ng
encodi ng® éa‘ito‘%ﬁncﬁéfil% BV Aebt duRl i rampduonion eestiated bel WL 1M, Ga)d,

and t hea Dhfaensodiingcsdily lbictptaiaid POt ypeptide is the DNA descri bed
below in (b): g, DNA conlgri sing the nucleotide seguence from nucl eoti des
ac

94 through 15 BFdi RF TR B TR NOCTPO St U5 PB) @ SDNA whampeini et he
nucieot $ules sEmeence &r pmonedhecuibdeasngd t hrough 738 according to SEQ ID
one of (60) through (63),

\Tho'ergfh Eﬁg) D@ﬂeggg |Hna§r“{sagu%@%ﬁ%t"ﬁg?tﬂ%@%ﬁ?ééri“@%rl%n Hergeser rbed
bel ow i FRR¥Y3nemdl s heeDRAtedc Gdiomg thai drddught cahed 139 $ ypeptide is the
H\Iémdﬁag{ Iegt(‘.ai% ggﬁ%ﬁﬁibéc@f; wﬁ?éhab%sc%%prﬂﬂfm otr:hea r}:&uoc;:lte:i.oc::[nI dt esree uig'_nce
b} a polypeptide comprising the whole or a portion of an
15 extracellular region of AILIM;
c) a fusion polypepﬁide comprising the whole or a portion of
an extracellular region of AILIM, and the whole or a pertion of a
constant region of immuneglebulin heavy chain: and
d) a polypeptide which binds to AILIM.
20 {28) The pharmaceutical composition of (97), wherein said
antibody that binds to AILIM is the human antibody of (1) or (2).
(99) The pharmaceutical composition of (97), wherein said
antibody that binds to AILIM is the human monoclonal antibody of anv -
one of (3) through (42).
25 (100) The pharmaceutical composition of {97), wherein said
antibody against AILIM is the human monoclonal antibeody of (84).
(101) The pharmaceutical compositien of (95}, wherein the
substance is a non-protein substance,
(102) The pharmaceutical composition of {101}, wherein thse
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 processess:
(a) preparing an insoluble carrier on which <the entire
35 extracellular region of AILIM or a portion thereof is immobilized;

(2) preparingapolypeptide comprising the whole extracellular




153 through 443 according to SEQ ID ND: 35, and (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 93 through 380 according to SEQ ID
NO. 37. 35 (83) The genetic reconbi nant host of any one of (60) through
(63) , wherein the DNA encodi ng said heavy chain pol ypeptide is the 25 5
DNA descri bed below in (a), and the DNA encoding said |ight chain

pol ypeptide is the DNA descri bed bel ow 2@ (b): (a) a DNA conprising the
nucl eoti de sequence from nucl eotides 96 through 1508 according to SEQ I D
NO 35, ,and C LSl t he nucl eqti de sequence from nucl eoti des
33 t hr ough %%%Ig)jafg%or ang?%th%glaDpl%El?ﬂ E)eoi ﬂﬁﬁﬁﬁeﬂﬂﬁbﬂ Ghaabadtingbdy
or a pofEt&TitHerduft moducedddyeatgebet §tghetenbi nant host (provi ded

excl udi ng the ,case i ' fertilized e of any one_of (60)
t hrough (62) ,(%2; 5}%3’??3“%?6%09%%??]’(%4%t‘ﬁ%ﬁbﬁr(éé) gg%%%ﬁsli\a with the
phar nac ®@otlivesp tdetepdsi thraceonptllsi ng the human  antibody of (1) or (2),
and @ pharnaceuti c ptahl e; ey, 86). A pharnmaceuti cal

conposi tion cgn%ri %%%C?%gshunan %%%%?%%gl c(e?n:tri)lt?(fdyo r PEOGEFEI offk neitdst
of any BRAYeRPLifet of(B2Zpcess 4hl anphsahdceubbstanty aceepibhactainl ghy

(87) A gl;_;gri@g%i iog@ergqrrposi tion conprising a human nonocl onal anti body
or a portion théreof of (84), and a pharmaceutically acceptable carrier.

(88) The phar ffite g eaftEpPdS silgmadf canytedefvbm (BE)d tthbeldhg B9tE8T 1,
wher ei ncsaicd ;i pRArRERY ol o | dd Phy i phi it sianal .
transduction into the cel rreji at edéébc?/_ﬂ%\ Ci°M %%8%)’ T%gagﬁtgrssl eaat FRAFE=d
co?ﬁﬂﬁsi F 87 S6 L RP OISR £ 85} 2 & Krargh nedsin tharemeilgxpaiodiusiedritapratesal
conposi t{don respsedite@lprewet proliferation of AlLIMexpressing cells. 25
(90) The pharrtﬁ eutical corrpﬁiition of any one of (85) through (87), .
wherein said phar nECRATEN COTIRTRT BT o fis8dCk o0 br et@MrLs pivRrESBNLDI a
cyt oki neréecessAllk) M expressing cells. :

(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 region of AILIM ligand or a portion thereof is
immobilized;

(b) preparingapolypeptide comprising thewhole extracellular

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

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

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

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

(e) detecting the signal emitted from said labeling material
containaiinthecomplexproducedinprocess(c),andthesignalemitted
fromsaidlabelingmaterialconpainedinthecomplexproducedinprocess

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 isafusionpolypeptids comprisinga polypeptide, comprising the whole

extracellular ragion ofdAIBIM Or a portion therecf, and the whole




(91) The pharmaceutical conposition of any one of (85) through (87) ,
wherei n said pharmaceutical conposition is used to induce signal 30
transduction into a cell nmediated by AILIM (92) The pharnmaceuti cal
conposition of any one of (85) through -(87), wherein said pharnmceuti cal
conposition is used to induce proliferation of AlLIMexpressing cells.
(93) The pharmaceutical conposition of gny one of (85) through 35 (87) ,
wherein said pharnaceutical conposition 1s used to induce production of a
cytokine from Al LI N} expressing cells. 26 (94) The pharnmaceuti cal

conposi TPBRHERRE FHRT R U LIBHROSRCSYGH D RERYY, chAbReP R & Fiot tHindy Ricaedial
composi tion | f106Pd i kaduee oaht Lbags depanAentyOHNldLLIld $odgpkBtlide

Al LI Mexpressing cells, _—and/or immune cytolysis or apoptosis o

Al LI M eXPTRESE HRF $EF €00 58 C¥yragegrlarliac 8o ealo b RpbYi tizand or ppevddcing,
treati Ngher&s£ AORNM 65 pofl ygelbrveld tyRerak hﬁggey P_o@?z'ﬁéfﬁt%dw, %ﬁ@@%&&&ﬁ
havgng an act|V|t§ in ngdglatln .signal transduction nmédi ated by AlLl

and® a PHarRelsuerEarrylabdant BBVLORAT AFLIM 96PaTHopIRDREtdRn Shpreot,
conposidnd®ahefvHA%) conbes et kebhien Qﬂiﬁﬁbﬁaﬁmgsﬂin%@@ £h8i 8RSt 8REE 1 o6h97)
The phar.naceuti cal conposition of (96) , erein the protei - subStance is
sel ect e*FFOMT t he group consisting of: a) an anti body which binds to Al LI M

or a portion tieEreofThe hbt&pﬂbbfpaayidﬁeceﬁpﬂlangthbsuPhok@OQE,awH@EE&HD
o2 SR EAEEE B areaoa e AT LI ©) @ Tust on polypent | 0& corpry o g
or -& portion gfod Gtwestarhodegifoangf onanufoglobul thrbeguy (LH2) n; wasded) a
(o7 Ml AP Lo Bk hlhaB e o UABeRAT T ot he human anti body of
(1) or (2). Teoprwepghamwarsuidnnlavompositied ofn (@F)ail viherein sald

o e e B e e s apshny e o1 s e )
sai d erein, “mammal” means human, bovine, goat, rabbit, mouse, rat,

15 hamster, and guinea pig; preferred is human, rabbit, rat, hamster,
or mouse and particularly preferred is hu;nan, rat, hamster, or mouse.

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

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

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

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

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

35 Immunology, Vol. 12,No.1l,p.51-55; GenBankAccassionNumber: BAABZ2129

{(human), BAA82128 (rat), BAAB82127 ({rat wvariant), and BAAB2126



ant i body against AILIMis the human nonocl onal anti body of (84). (101) The
phar maceuti cal conposition of (95), wherein the substance is a non-protein
substance. (102) The pharnaceutical conposition of (101), wherein the 30
non- protei n substance is DNA, RNA, or a-chemcally synthesized conpound.
(103) A nethod for identifying substances that bind to AILIM or AILIM

| i gand conprising the follow ng processesy (a) preparing an insoluble
carrier on which the entire 35 extracellular region of AILIMor a portion

t her eof i(s i rmggl lized; (b) preparing a polypeptide conprising the whole
ext racel MIPBP27 region of AILIMIigand or a portion thereof |abeled with a
| abel ing mat erleéridaively | thideimohebs alsbdrdsrdd t6 8aCH ¢ (1S xamine
i nsol Ub|§ ﬁgir;ﬁer Hn grocessg(qg with the ol ypeﬁPiede i n process (bz; % cEd)
react i ng: Phe-TREDI JBPERESFr ittt © pfBE %§a(9-é)m, sAlpoNgpepisidel b2 tess
(b) and atersabstante Rateach Rphbicabi®nNy N&s bincssyzosders; 48 theS%

e

detegtin he signal emtted fr said l'abeling material contained Iint
corrp<l3 gb}grew’%lgf‘ﬂnf)rlo%%%%af%)gfpeaﬁamteh@o PGHaf-emtted 1D from said

ex produce
| abel i ng mat ertaiLBodtigendd @ned teeweip heansr @ieXl st FRIRCRASSecd 03 .which

respect i ; C rj he nitude,of eac f_ signal s detected
o or ochEs¥aftS oy HRE! BTs bR TREREV T ageutBedinaal ST o mrd o
AlLIM 1steryediod &3 §dhd BORPrlsiGiht he HldDvilagureoceszesio2(,allc pragea,i ng
an insol o | QN | t entjire xtgacel | ybar_regipn AlLl

| i gand olsrjpéa??poﬁél bﬁ'gggér%\%#&lpes b&farr]frél}gjrllEI[| 78 ; %b.%fo 'p#gpa?rggkg_bg%%/p&épyde
conpPi sithg ¥HengHeIgy - e%et add 4 uParl 6 530- 1667108060 ; AAwtM &iql pUpli oko | er.eof

| abel ed g th ssiabed i nhg@terial  that emt a detectable signal; (c)

reacting the insoluble carrier in process ia) W th the )
Moreover, "AILIM' usedherein also includes a polypeptide having

substantially the same amino acid sequence as that of AILIM of each
mammal described in the references, and particularly preferabli/, that
15 of human AILIM. Furthermore, a human AILIM variant which is similar
to the rat AILIM variant already reported (GenBank Accession Number:
BAA82127) is also included in “AILIM” of this invention. |

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

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

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

25 polipeptidesof this invention. Like those ha{ring aminoacidsequence
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 énd/or madified, and to which a plurality
of amino acid residues, preferably 1 to 10 aminb acid residues, most

30 preferably 1 to 5 amino acid residues are added. |

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

“AILIMligand” in this inventionisalso defined tohaveasimilar

35 meaning as above.

AILIM (particularly human AILIM) and ATLIM ligand (particularly



pol ypeptide in process (b); (d) reacting the insoluble carrier of process
(a), the 25 polypeptide of process (b) and said substance to each other in
any arbitrary orders; (e) detecting the signal emtted fromsaid |abeling
material contained in the conplex produced in process (c) , and the signal
emtted fromsaid |labeling material contained in the conpl ex produced in
process 30 (d), respectively; and (f) §@nparing t he magni tude of each of

signals detected in process (e), (105)  The method of (103) or (104) ,
wherein said pohéﬁeptide conprising the whole extracellular region of

Al LI M dFuB2pdyilidh ligendsf in3shis iaviarsiiom pehyipe ptiege reabyi simgdadition
pol ypeptd denCoumsius| l& £X X I of , Al.LI M or
portion t%grr_1 cof . adrll}'?jh?%%ﬁ_ &%g}?@?. ec'o%é? gﬁ“?ég%g%%ﬁ ?ﬁ%n%%ﬁg*%%‘fﬁ’ f“ﬁ%ﬁé’ﬁvy
chai n ot 2hasria et 6p1d JudssRiemistaibdyothé $08medthod, 04311 cuhenein

sal d pahypepd] deceOMpe! £hage! Re il Uy qeehi i al. sogl on of AILIMI I gand -

or a portion thereof is a fusion polypepti conprising a pol ypeptide,
conprising S4%He Sl eitiereldederliorgion ofsatio lafyand nor aaider taAn

t her eofpe agweh £ Aok &~ £91NS [ ' gl L.n_heay hain.or a
porticn?etherégfé (10%? Thé&ﬁgéﬁ%ﬁgoggggé g%gHgg_éggé%k?ﬂ?gga% %ﬁghfl?e'
wher ei PUSRFHERT 1 M EREEoRed: AFeRRELCOERTABReThR et ABA2DE ang soeonf.
103) througle{akix) whengidh [ I 'ggg% ' u i .
gl'he |)or esent_gi n}f/ nti%sns are desocffbggéi ,nLﬂ%Aec%%il efrngic%ngelr@]'@yéddéﬁeﬁgﬁgg
termluﬂ%RﬁiﬁP?gat%%oﬁ?es@ﬁF i FYETHHEC He? bigonuekerialde nephhe-dimested

bovi ne mugnatengsaldi(yappedsiip Ik me thed) 3B Bt maRdgaHEEe3 B FhiPh&f SEId 1S
human, F referred i's hunman,

Puen, 8L don {8 DRTRLEL, o2l Tilag, S0, pRrtlculatly, preferied, 5 Rimen,

manmal She geddodebgi whiahea syeosat Coh ametadt ot h@repaRad Rgtal Ba MBOTE 570t her

than hlé'ﬁ%ﬂstlgaefiﬂ?g, aPOVELat e mutagenesis, linker scanning method, miss
incorporation method, mismatch primer method, DNA segment synthesis

15 method, etc.

Synthetic oligonucleotide 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 Mi3 vector without amber mutation is linearized by restriction
énzyme treatment, DNA is mixed with the single-stranded phage DNA
menticned above, denatured, and annealed thersby forming “gapped -
duplex DNA.” A synthetic ocligonucleotide into which mutations are
introduced is hybridized with the ga\pped duplex DNA and the

2> clesed-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 peint mutation is introduced with nitrite
utilizes, for example the principle as mentioned below. If DNA is
treated with nitrite, bases are deaminated to change adenine into
hypoxanthine, cytosine into uracil, and guanine into xanthine. If

deaminated DNA is introduced into cells, “A:T” and “G:C” are replaced

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

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



20 The term "am no aci ds" used herein, neans every amno acid existing in
nature, preferably those described according to the al phabetical three

| etters systemor single letter systemas showmm below glycine (Ay/Q,
alanine (Ala/A) , valine (Val/V) , leucin 25 (Leu/L), isoleucine (Ile/l),
serine (Ser/S) , threonine (Thr/T), aspartic acid (Asp/D), glutamc acid
(Qu/E), asparagine (Asn/N), glutamne ;A n/Q , lysine (Lys/K) , arginine
(Arg/R) , cysteine (Cys/C), nethionine (Met/M, phenylal anine (Phe/F),
tyrosin r/ trypto (Trp/\W, histidine (His/H), proline (Pro/P).
30 The t%é?ﬁ’/%ﬁ‘f%ky uslé’dtﬁ%%@f%rﬁg 1iR&taBBr evAeiiahL ¥ of LAstlievatranded DNA

| nduci bIfrimﬂmhmyﬁ@eif&mn@ﬂﬂdut@teueIVQJ:@CH&@IJA%&%H*&Q ;;SE?éHmcl Ul x

cell surface npl Ie hayj ng the structure and function read
descri b n & %’g PRtRBE S hFatRef abfy ePauARRH dyuwmlauwnm

partlculm thé@ran@wmahe s g resfiad bQﬂ@bnﬁéléB’ﬁy@@ls%)é,-dyglect%%,muta enesis
No. 1.p.5 %CFB *fu Accegﬁ 8B Nunber : BAA82129 (human) , BAA82128 (rat
BAA8§127 e arTRNTY ™ehHNA9BAA82126 29 (npuse)) . Alternatively, th| s
AlLIMis aI S0 mefaeﬁnedom aamms hwmemrﬁw&i mlaqlmlde%hea papansse Hat|ny
Appl i catzz{l DgJP&[Ae% % | nt er.nation Pat enf plication No.
V008! 5820 M andFRass TEbREhan s AR BAPe Lo T HROEnY $2 AR M
| i gand" asspredvey eif meansbaveeliéfsnetadsLoM erihe mbmhse'qnteﬁ&act s with
said co-stimnul l.ec I {1 referred to.as 37h,
B7RP-1, GL50 c??tﬁ_l (yNatguaﬁedA#‘%\él%cﬁ%&%%séh“ ’%ﬁ‘%“lﬁfgﬁgﬁ%ure
Med} @i n@f \Aloves deNoinetd ALY IM 66 A3Gosu Ho0ly, H.*@ikralbrhyuraolmpn ¥alLIMI64r

p. 1653- 16837 r200Qn érecﬁf()' Vol . 10, No. 6, p.333-336, 2000). Moreover,

"Al LI M useé:) herein-also 1 ncludes a pol ypeptide having substantially the
sane am no aci ézﬁw‘%\ lﬂri%\}l%#nﬁ@&tw@ﬂsedcﬂ@d%ﬁwf@émaa)edmu-ﬁlat:he

referen%nlq@a@argﬂ@g arly preferably, that 15 of human AILIM
Furt her nore, human AILIM variant _which is simlar to the rat AILIM

variant alrea ?OFé'rﬁé’lr’t"er( a2hBaftk LAY LR EPT MR &te extracellular region

15 of ATLIMor any portion thereof) canbe prepared according towell~-known
methods in this technical field as described below or according to
their modified methods by genetic recombination technique or chemical
synthesis method, or by suitably cleaving AILIM (particularly
preferably a human AILIM) iscolated by cell culture method using

20 proteolytic enzymes, etc.

“Portion of AILIM ligand” canbe also prepared by similar methods
as described above.

“Human antibody” of this invention is a human antibody which -
binds to the above—-defined AILIM or a poi:tic;n thereof (particularly

25 preferablyahuman-darivedAILIMor a portionthereof). Specifically,
it means a human—-derived polyclonal antibody (human polyclonal
antibody, human antiserum) or human-derivedmonoclonal antibody (human
monoclonal antibody).

“Human meonoclonal antibody” of this inventicn is a human

30 monoclonal antibody which binds to the above~-defined AILIMor a portion
thereof (particularly preferably a human-derived AILIM or a portion
thereof) .

More specifically, all the reglons comprising the variable and
constant regions of the heavy chain (H-chain), and the variable and

35 constant regions of the light chain (L-chain) consist of human

immunogleobulin derived from gena encoding said human immunoglobulin.



BAA82127) is also included in "AILIM of this invention. "ALIMIigand"
used herein is also defined to have a simlar neaning as above. 20 Herein,
"pol ypepti des having essentially identical amno acid sequence" neans
vari ant pol ypepti des as described below. That is, as long as these variant
pol ypepti des have biol ogical properties essentially equivalent to the

natural type AILIM (particularly prefeggably the human-derived AILIM, they

are 25 polipeptides of this invention. Like those having am no acid

sequence of the naturalléype AILIM in which a plurality of amno acid
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“Human monoclonal antibody” of this invention can be preparasd

ENZym

by immunizing following transgenic non-human mammals producing human
antibody with any of the immunogens (antigens) described below.

{a} a natural cell or artificially established cell line
expressing aforementioned AILIM (particularly preferably a
human—-derived AILIM) on the cell surface;

{b) a genatic recombinant c¢ell prepared using genetic
recombination technicques so as to express above-defined AILIM
(particularly preferably a human~-derived AILIM) on the cell surface:

{c) acell lysatecobtainedby solubilizing cells aforementione
in (a) or (k), or a polypeptide fragment of AILIM (particularly
preferably a human-derived AILIM) purified from said cell lysate;

(d) a genetic recombinant cell prepared using genetic
recombination technigues so as to express a portion (particularly
preferably the extracellular region or any prefsrable peptide thereof)
of above-definedAILIM (particularlypreferably a human-derived AILIM)
as a soluble polypeptide;

{e) a culture supernatant obtained by culturing the genetic
recombinant cell aforementicned in (d) or an extracellular region
polypeptide (soluble AILIM) of AILIM ({particularly preferably a
human~derived AILIM) purified from said culture supernatant; or

(£) a portion (particularly preferably the extracellular

35 meani ng as

or
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I ncorporation nmethod, m smatch prinmer nethod, DNA segnent synthesis 15

nmet hod, etc. Synthetic oligonuclaotide site-directed nmutagenesis (gapped
dupl ex met hod) can be, for exanple, performed as follows. The region
desired to be nutagenized is cloned inte ML3 phage vector having anber
mutation to prepare the single-stranded phage DNA- After RF | DNA 20 of M3
vector w thout anmber nutation is lineari3ged by restriction enzyne
treatment, DNA is nixed wi th the single-stranded phage DNA nentioned

above, 0 e anpeal t her eby f.orm ng " d .duplex DNA. " A
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with ' %3 £d 1306 Malins bESPEEh 'avﬁuz){an lﬂ'ﬁ:%%‘tﬁ% YLP%@DESE %fh{:'ﬁfg'llnveﬁ%rlg:f

xant hi ne forma base. pair with cytosine, enl ne,
respéct | Y59 95ReHE BN%?WE&PPE&PPO c?&&%ﬁﬂ?g/ @ﬂdnyhécgt?%QQRQFQNQQHEth
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and thereafter raln are se arated é mani pul ating  in the sanme .

way as synt hetql:be 'eott HEX? Bafa en &t S @Véﬁéﬁﬁé’d can
dupl ex niet hesha ided a@dcuum,rmgl g—laMatlﬂeree@oraH:S@amﬂCﬁMCSdesacﬂQﬁd am' aefy

sequence b Tre e et heb A TRRan FePEcy R ThblertectarerBPuory Mg
por fiSon imeknias thhereid r asaifiuhastr égi @am eukaryotic cell other than a
fertilized egy {preferably mammalian cells such as CHO, lymphocytes,
and myeloma cells)).
In addition, human monoclonal antibody of this invention may
. be a human monoclonal antibedy having any isotype belonging to IgG
20 (IgGl, IgGZ, 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 IgG4.
Human monoclenal antibody of this invention can be prepared -
by immunizing transgenic non-human mammai broducing human antibedy
25 ' such as human antibody-producing transgenic mouse described below
with any of the immunogens (antigens) aforemehtioned in {(a) through
(f) according to known commonly used manufacturing methed.
That is, for example, said transgenic non-human mammal producing
human antibody is immunized with said antigen in combination with
30 Freund's adjuvant as the occasion demands. Polyclonal antibody can
beobtainedfromseracollected fromsaid immunizedanimal. Monoclonal
antibody can be manufactured by preparing fusion cells (hybridomas)
fromsaid antibody-producing cells isolated fromsaid immunizedanimal
and myeloma cells with no autoantibody-producing ability, and cloning
35 said hybridomas to selsct a clone producing the monoclonal antibody

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



10 of above-defined AILIM (particularly preferably a human AILIM or
portion thereof. "AILIMIigand" in this invention is also defined to have a
simlar meaning as above. "Portion" of said AILIM (preferably the
extracellular region 15 of AILIMor any portion thereof) can be prepared
according to well--knowmn nethods in this technical field as described
bel ow or according to their nodified gﬁlhods by genetic reconbination

techni que or chem cal synthesis netho _
(particularly preferably a human AILIM isolated by cell culture method
using 20 prdfecs yspece‘m'z‘.ycmdi,y,etrmoné‘ﬂmta’bnaﬁfc:_Abl:lyl\/ldairgalﬁl@l"pﬁ@ﬁab@da|a%0

prepare I th descri.bed above |bod of this
i nvent i gﬁg%‘(gﬁg l??reraln%nt %@‘Sa&ﬂ%m' TR PR ta@ttlﬁ?é’cgb 31%&¥'EPEEM”6F a
port i onngheheodn (naawts lc barity c23 apilef prabé yahl hurmnnse hh\t&@oﬂ%b%@ﬁ cdng

or by suitably cleaving AILI M

portion J, I cal ans, _a _human-deriv cl onal
anti bod?%ﬁéﬁaﬂ 1'T‘D%P%onal § ir%én%pold“y Kimar 8t 539 &fd ﬁg‘ﬁaﬁmﬂéwgéés
nmongcl o@éd)rmm‘bm:tyec@ himaiha) nbhoohghal (caninbodgkrma Iﬂl]l@‘an lmmam{zel&aharly

onts oy oy ks Lpv il st B S0, mnoclonel oy ody v ch i

to the above-
human- defmed ox [BmNED apoing cﬁﬁlct Hewmagfogeivolmes s Eeciid imeairal,. atibushbey,

regi ons; compf i d,-;sé.ﬁgné he.ov %fe'r%glrge@ingncg%tf%@r rtq.g\i':%névggr:g c.bn? toa#&éﬁg%ag

(H chai n)
(L- chal‘?ﬂy%oﬁ%‘i%? Brehddast immed euldm dmwwdymml@cwlk@ sagd

hunen i SEREa OBkt h3 2ndmEdRigh h.ﬁnmﬁ}ﬁ;%g@li' fheddyr %@onfﬁr@ba

chai n.

prefer dHty L@ stupBReadrarédral LT
IS a hurad pengy aitat i a0 1 paghyr
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vari abl'e and ~ 35 constant T€gions o

Human nonocl onal anti bOdK,? ich binds to AILIM (particula

hal

Hybrldomas that secrete a human monoclonal antibody can be

prepared by the method of Kéhler 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 transgenicnon-humanmammal immunizadasmentioned
above, preferably -a spleen, with myelomas without
autoantibody-producing ability, which are derived from, preferably,
a mammal such as a mouse, rat, guinea pig, hamster, rabbit, or human,
or more preferably, a mouse, rat, or human.

For example, mouse-derived myesloma P3/X63-AGB.653 (ATCC No
CRL-15806), P3/NSI/1-Ag4-1 (NS-1), P3/X63-Ag8.Ul (P3Ul), SP2/0-Agl4
{sp2/0, Sp2), NSO, PAI, FD, or BW5147, rat-derived myeloma
210RCY3-Ag.2.3., or human-derivedmyeloma U-266AR1, GM1500—-6TG-Al-2,
UC729-6, CEM-AGR, D1R1l, or CEM-T15 can be used as a myeloma tised
for the cell fusion.

Cells producingmonoclonal antibodies (for example, hybridomas)
can be screened by cultivating the cells, for example, in micrcotiter
plates and by measuring the reactivity of the culture supernatant
in the well in which hybridoma growth is observed, to the immunogen
used for the immunization mentioned above, for example, by enzyme
immuneoassay Ssuch as radic immunoassay (RIA) and enzyme-linked

immuno-solvent assay (ELISA}.

any

'y?raPEQPn X

bfeqrrcy rﬂfé?‘lt%nd??rof?alaoﬁoilﬂm‘éﬁlth’é*%f _

Aryddgdshenachgrbati 6. gefi pedpbpegnyr & of
aforenentloned ﬁ%% %rough (42) or (84). NbregspeC|f|gaflg g?t |%cludég
var i ous™ Utk



anti bodi es having various characteristics and industrial applicability as
descri bed in exanpl es and draw ngs below. A preferred enbodi nent of human
nonocl onal antibody of this 0 invention is a human nonocl onal anti body
which binds to AILIMor a portion thereof defined in any of aforenentioned
(5) through (42" or (84). Mst preferable enbodinent is a human nonocl ona
anti body which binds to human Al LI M as3described in (30) or (39). 15
"Human nonocl onal anti body" of this invention can be prepared by

i muni zi ng fol eni n antlbody
with any of tﬁgﬂ¥g¥%ﬁ%fens %ﬁ%i%g%% %ﬂg%%}lﬁeﬁrﬁ % o hikﬁ P Ay
or arti fqml;‘;gma,;t:ergg a:m:a bedldemaslameu tacpLeshi mgva:f eﬁel‘reﬁ |l(hn§ﬁ|epd.§-d1|\ﬂes

(particy@ily ﬁq%&pgg 3a 0 R g%_rgbs' o g%l M on t cel eréiSeru a%

(b) a genetic reconbi nant ce et i Th ¥
t echni Qe ¥FaP Fadxpress nﬁeﬁerabiyrmduAELam ipaldtindyatiey preferdlsy a

humiﬂ"@dn%’@l‘i‘eé'elslu'ﬁ')u?@’Eﬂ'@cﬁfjcﬁrgt%ﬁ%"&?x%t(a@t c?%§§t:&tegs Al obLatned by

solubilizing cells aforenmentione
fragment of AMePIisal antdbogias efferdnls :axmmrde:amemb Adalohida et ed

from saicth Gelladysal@srd d atzg@nﬁlfowfﬁgnmeaaa cel | prepared using
genetic reconbination te % ues so as To express a portion (particularly

preferably thdldxt F&REF| uF%IFA% edtiohr )ore“é?rﬂﬂlp?%feélcélbpé pept hervy avdkdfigh3D

of abOV&h@erﬂsned’ AN RSE L brall ard o4 B e&ebl:xoaeaumdﬁia/ gb/é'lh'oh{lhs ;as
a cul ture supernatant obtained [turing the

bl e pol t e
gen éu rgcoyIQ Ealﬁtdmégig %%IF%‘T‘ ST EIGH od) the ]é?la‘élit?%%é{q‘ﬂlltalchﬁégﬁon

pol ypeptirdeifisektibbieiAtd |dgpafa tdl keMopar bicalsdariglpretenabty ;%e’%:'i:re th.e
human- dg % ed AILH@ é%”lfled fromsaid culture supernatant; or (f)

portlon articul ar y préferably the extracellular 33 region or any

preferabl e pedfidesthdregbyesdiahenmcalt yisymtdresieanoted AldiddMa( faktictkadl vy
pr ef er Ly, efhgne%sq%v%#ﬂmn AP (RIS JPngslenal antibody of this

i nvention-can b
15 (4 said fertilized egyg transferred with the gene is

transplanted into the uterus of a foster mother to obtain a chimeric
non-human animal; |

(5) by furthermating said chimeric goat with another non-human
mammal, a tran_sgenic non-human mammal (cattle, goat, sheep or swine)

20 with genes encoding each of said heavy and light chains incorporated
intoc the endogenous gene is produced; and

(6) from the milk of said transgenic non-human mammal,
monoclonal antibody derived from said human monoclonal antibody gene -
is obtained on a large scale (Nikkei Science, April, 1997, p.78-84).

25 Cultivating in vitro the cells producing the monoclonal
antibodies can be performed depending on, .g., the property of cells
to be cultured, the object of a test study, and the various conditions
of a cultivating method, by using known nutrient media or any nutrient

_media derived from 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'F12 medium, MCDB153 medium, or low calcium concentratien
MEMmedium, andhigh calciumconcentrationmadia suchasMCDBLO4 medium,

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

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




obtained fromculture supernatant by culturing a " genetic reconbinant 5
host" (herein, said host is an eukaryotic cell other than fertilized eggs
(preferably mammal i an cells such as CHO | ynphocytes, and nyeloma cells)],
whi ch can be prepared by transform ng a-host with cDNAs (preferably a
vector containing said cDNAs) encodi ng each of the heavy and |ight chains
of such a human nonocl onal antibody of &lis invention 10 using genetic
reconbi nati on techni ques, and whi ch produces genetic reconbi nant human

nnnoclonah ant|b0q¥ Specifically, the nonoclonal antibody of this
i nvent i BROCET Vel Wb af RBHIBYLEUPFUI TR Hehef RS E2REABI ARRENHSY @osctlided
in any obﬁeﬁﬁﬁhﬁnentloned (60) through (62) or (64) through (80) of this 15

invention (here salqa n%él an eukaryotlc cell other than a fertilized.
egg (preferab bl°§l§t§c [Fads ToHA s Iyt ARb LuTidHEdnfdcamehe

cells)) cullmluac@d:shjp@rrnam(fmh o0 RG] iy ﬂ!ﬂlld)@(g%iﬂoﬁem SaHMENY QB CEleQP a
0G| BE3SRREN Gon NGRS S48 (I AA O BndeY hebal Eg%bg%chéet%mepe d,
sai d rmuapb:omalacaxdmbmﬂydbeiamtqﬁ.ﬁcoad:gﬁn(eftgeﬁ, 1¢{Bxchefe At Shraghy €
an be BPEBETEH DEB i RELIERY CrARETaaE PO, HAThEY R EogeoRg Hevan
ant i bodge28mn 9&C@H§£dﬂﬂnﬁ1qummmndy produ0|ng transgeni ¢ nouse descri bed

bel ow wi th aﬁxmgb b8 JTIMAGO N, LN A8nSdy 2L OTSUERE, S0Cdatlnla) hipRnon

(f) .accordin nown conmonly use uring ne
exafpl eRCBaF OPﬁér%@M%i#ﬁﬁ]Chﬂﬁaﬁtmmmﬁ tped&mmghahum&mlimﬂfychaln

i muni gl Whi BrSahdnankE 98N bH,£0ADT L T ON i & lé%f‘{eee%g% $ 2dlbywagt,;as _

t he occasign demands. Paql ycl onal antibody can be obtain rom sera
col | ect 2B Fr GRSSANES MRHFtEcd Svbfd it @oreddednt i body can be

manuf act ur ed hyramparmdsrﬂefajﬁra:n aceld &e@fiﬁtlélsdoﬁgﬁ}ls irﬂﬂﬁﬁﬂcy of amino
antlboag rodu0|n Iatﬁg from sai nmuni zed ani mal nd nyelona
; §- br U] i

ol | o WiFEERG SRPTAAEFBLLY- b Bk AR b TR s g ds ety T to S

hybﬁidomnsnboaséhecbsadubene produci ng the nonocl onal antibody wth a
specific affi ﬂiﬁgrﬂ?af t?r?oc?ir%i!cgaeﬁo%epdéloétlongtunslu Is%éu@%onrﬁmﬁlsér%é}.on or
addition) as described above can be introduced into the amino acid
sequence of human monoclonal antibody of this invention by partial
alteration of base sequence encoding said amino acid sequence. This
20 partial alteration of base sequence can be introduced by standard
method using known site-specific mutagenesis technique {Proc. Natl.
Acad. Sci. USA, Vol. Bl, p.5662-5666, 1984). -
“Transgenic human antibody-prodpcing non—human mammal”
particularly human antiboedy-producing transgenic mouse which is
25 preferred embodiment, can be prepared according to published
literature (Nature Genetics, Vol. 7, p.13-21, 1994; Nature Genetics,
Vol. 15, p.l146-156, 1997; Published Japanese Translation of
International Publication No. Hei 4-504365; Published Japanese
Translation of Publication No. Hei 7-509137; Nikkei Science, June,
30 p.40-50, 1995; International Patent Publication No. W0O%$4/25585;
Nature, Vol. 368, p.856-859, 1994 ; and Published Japanese Translaticn
of Publication No. Hei 6-500233, etc.)
Specifically, said human antibody-producing transgenic mice
can be prepared, for example, using techniques consisting of the
33 following processes:

{1) preparinga knockoutmouss which endogenous immunoglobulin




- 25

More specifically, nonoclonal antibody can be prepared as described 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 aforenmentioned in (a)

through (c) intradermally, intranuscularly, intravenously, into the
footpad, or intraperitoneally once to s@Veral tinmes, or transplanting said
i mmunogen into said manmal . Usual |y, inmunizations are performed once to

four ti . 1, .af : fir i ni.zati on.
At body b Beint e BB oo b S AP R A i SBd e
about orfePrgtipnectiganaflosus eAchagruseendegenons MmidoeEgierichn drdvy

“interval ) [ ' I | I [ Qn,. e.g.,
P oper (o A hed Ty B o de e P LR SREE R a8 s

ant i bodyI¥en Ry hRgiegriredsrnheaetdd of Kohler and MIstein (Nature,
Vol . 256,  pp. 495- 48¢<6A97RYA %%ihﬁu%@ﬁ&%ﬂ&ég@ﬂoﬁyﬂﬁh& ?%Bm%mis
i ned i Breen;

are prepared by fusing antibody-producing cells cont nas
| ynph néd@hthehe imrgswe  (pattormilanky arhedcf chaithgehaimis functionally

ant i bodyimpiaduGitag byassseai cuneRy aFENn IRk - FTURI 280 aSe 0Red 20
above, preferably a spl een, h el.omas w t hout aut oanti body- producl ng

Wi t
abi | i ty,mq}ﬁiecﬁngﬁgea’éﬂsvéam‘rlf‘aﬁ&bg%éfi& abiRt cAadenialChsacHrag hoABusece
rat, guimdedeRi ggehans{gichr abbi heoff BB 1e0EnABI 3l emabl Mom@lg%5§§1
rat, or human .For_.exanpl e, nouse-derived nyel oma ?3/ X63- AGS. 653 (ATCC No

ERL- f§r§6f‘%,mr9§lﬁ§l'/ 1- Ag4-1 (NS-1) , P3/X63-AgB.U (P3U) , SP2/0-Agl4
(Sp2/ 0, Sp2) (3INS@Pr&drikda araBdhkédic matisdewhiel daelym region of the

210RCY3 2. - R Loma U- 266ARL, GML500-6TG Al -2,. .UC729-.6,
Cim Ao bR, PG ORI HER U e i N R P T T T e i P22

f usi on. H@@S@ethOpﬂédmc!m@imm@I&gmr aﬁprbsahESd(bmmf@(aﬁp!se,ah‘ybfi.dbaﬁs)
can be sgregneday (e_,_tAICt)l \@sza@ﬂ.et f;_t,_% _Q:%[gré?ix{irea Cq%]}aa[ppgt i &eddl M Cr otiter

pl ates and by neasuring thé reactivity € supernatant in the
wel}2in whi ch (AYbrPERPRC DR FrresgesdcyBguseowkheh | drainrsyeregdoadoforhe he
I Muni Zahh@QR {RALA QP EDOY 84 gher c1BxXATRBre PYEEZWB ticularly the K chain
geng) 1is incorporated into the mouss chromosome using a vector
represented by the yeast artificial chromosome (YAC) capable of
carrying a giant gene; and
20 {5) preparing a transgenic mouse which endogenous
immunoglobulin heavy and light chains gene loci are both functionally
inactivated and which chromosome is incorporated with the desired
regions of both of the human immunoglobulin heavy and light chains -
gene locil by mating knockout and transgenié mice aforementioconed in
25 (L) through (4) in arbitrary orders.

The above-described knockout mouse can be prepared by
substituting the suitable region of the mouse endogencus
immunoglobulin gene locus with a foreign marker gene (such as neomycin
tolerance gene) based on homologous recombination to inactivate said

30 gene locus so as not to be rearranged. For the inactivation using
sald homologous recombination, for example, a method referred to as
positive negative selection (PNS) can be used (Nikkei Science, May,
pP.532-62, 1994).

Functional inactivation of the immunogleobulin 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 functicnal




35 i nmunoassay such as radi o i munoassay (Rl A) and enzyne-I|inked

I mmuno- sol vent assay (ELI SA). 35 The nonocl onal anti bodi 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
antibodies 5 fromthe resulting the culfgure supernatant or ascites fluid of
a manmal . Mnocl onal antibodies of this invention can be manufactured on
a large scale by the follow ng nethod: (1) genes (cDNA5, etc.) encoding
each ofifidethealicrrd FigHrmusesgipbwhindighiorbel nriflorastamply, & ehakohed

from saidh ybractor@esd, 16021 ana penesy cpsodbagceaghaol eshenheayy andakight
chai ns a%e I nser(%ed Into separ ate yvectors or_a single vector to prepare t he .

expr esSHort Vet drTLE%3°R ai OF eR pF BYLPHN SFECPGL TS YNt erandl GTHRETEPDS -

fertilized eggrehsgemdesinbadaneanhbEBs-SBIPad 4 Seid By 49Athe 45th4Yy sai d
fertilized fﬁg?%éagsferre wWth the gene i s Iransglanted into the uterus

of 3 f &t P& BRI T RFABCPIERLSAT Hifrah - SR SHaP Les)sasy "Fewe it
mat i ng Meiwh Cifnes Loa ol Mekbeaialchar nonchyress , EIMler 3, IFENSOEN 65,
non- hu Wnal (cattle goai sheeg or smﬁneé "0 with genes encodi ng
each of éﬂg heavy aRd-ttoht2thérns FREor pBFarReS i nt BPBhe BrRIDGRIFASIGRne
is pr Fd@xm@i(rﬁ@—dwmﬁrédwghmisbhqﬁihﬁ&iydttn’aarnﬁmﬁmﬁel Wgeﬁmcﬂaﬂﬁalgs
nmonoc a derj.\v r sai d. hu nmonoc) onal . anti bo ene _is
obt ai ng%aloln Qetnl'b?ygyemgcga tee%t Iﬁ%%‘g]i cr‘?le‘ﬁ%éer?tn GFi T UG rﬁoui%e% IStReyst
Cul #i vats ysied witha et corlts ipiadnchegYAlevaonoc | ome r tehtiibbdibs gare be
per f or el JeRgNdiaNG @lmad: gm;[nﬁnEBﬁoBﬁqe.%r Egé‘?’ﬁ’. (r\:ﬁlaliﬁogggetgg?%&'y#f ﬁfgjj:gﬁ‘he

obj ect of a test _study, an ne various_ con ons I'va
net hod SHAL LGP LRABHP TRIPPF EAPT RH ReUF 2R FhsuifRRaene meding stehrsnamd-Fr om

known Basalodaditddor g50¥engs RbHEahoh g cAAg3R-8E05LRY {he: [ydy l gonms
to progqli(;c% gg?.gc!fgggliggnéér?gda[rees slenlé:cutlezdurbej\f I—Iiu grerl]ggz%rj].toh method. Then,
15 the ES cells screened aremicroinjected into a fertilized egg obtained
from another normal mouse (blastocyst) (Proc. Natl. Acad. Sci. USA,
Vol.77, No.l2, pp.7380-7384 (1980); U.S. Pat. No. 4,873,191). The
blastocyst i1s transplanted inte 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 transgeric mice with each other, homogeneic .
transgenic mice are obtained according to Mendel'’'s laws.
The “portion of a monoclonal antibody" uséd in the presen
25 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 antibody), sFv,
dsFv (disulfide stabilized Fv), or dAb (single domain antibody) (Exp.
Opin. Ther. Patents, Vol.6, No.5, pp.441-456 (1996)).

30 “Flab’)," and “Fab’” can be produced by treating immunoglebulin
(monoclonal antibody) with a protease such as pepsin and papain, and
means an antibody fragment generated by digesting immunoglobulin near
the disulfide bonds in the hinge regions existing between each of
the two H chains. For example, papain cleaves IgG upstream of the

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

two H chains to generate two homologous antibody fragments in which




Exanpl es of basal nedia are | ow cal ciumconcentration nmedia such as Ham
F12 medi um MCD3153 nedium or |ow cal ciumconcentrati on MEMredi um and
hi gh cal ci um conceritration nmedia such as MCDBI 04 nedi um 35 MEM nedi um
D- MEM medi um RPM 1640 nedi um ASF104 nedium or RD nmedium The basal
medi a can contain, for exanple, sera, hornones, cytokines, 36 and/or
various inorganic or organi c substances 3ggependi ng on the obj ective.

n

Monocl onal anti bodi es can be isolated a purified fromthe culture
supernatant_or_ ascites fluid nmenti oned above by saturated 5 anmoni um
sul fat e Pheki PhadR | PRy HulVicn (pr ebiphit wakbabhet heghioapiod @,a¢k.dchain

Tethod, GREYhLE aghdnlhotha hORAXCHANAP. EILOIRLOONRRI ((DEAT 01 PESR).

~affinity chromatography using anti-inmunog

col um. ¥Fe@EBANhDARE| &Nl (dhtTépbynoint hhe tonepahonrégidndes MUMBNin) Oare
monocl ongbnA8k QAU shEPRT SLi-AG nQf ; ny red 4OpL ghain of
whi cg am o aci d sequence for eaghlcﬁggﬁgﬁgv\%ﬁro%n ho?adn%ug'faln%@g‘aﬁgrd Eack:
r esi duesLHENE T © SaPeLPEaHE P e § ragmenits, 1¢ peldedifaly’ acPdpsesidims"

nmeans a ¢l aEeds YD IdANIIF 7L 13S i<f-i1Gal4yl Lno.acid .
r esi dues, Prefera}?l 1to 55%55 ar%r%g%%gﬁl&%?gg éggg %ngfri%inlgfrﬁr%arlefqlcoﬁﬁ on
(del eti G+ SR | %‘%/W%ﬁﬁ S3erd ot drtvaddi ehals dte dienatakel abans idanibe

i nt r oduckxhdmén: t ke iglitng arhfgesequense ofs hEHBQm@HEOCi'rPnﬁJén%Bt | pody +of,
I ng sald amno

this invention el?% J‘Is)afrﬁtj?l |, ,alteration of base sequence enco |
acid secfﬁ’e%c%.m T E%?tiaaﬁe Freratrdr otrphingsenmince cFhlpantibody
i nt £dducErhdyerst aimlarall larkthogb usi .ng known site-specific nutagenesis

t echni que (Prag,; I Acad. Sci. USA,_ Yol 81, p.5662-5666, 1984).
"Transgeni ¢ hﬁ‘cr%r?mgtrﬁq b6 3% 8?88% Py (K58h- hhn’ﬁﬁl ‘ﬁ%‘?s 2 pHH i RS thigan
ant i bodycipr bélnding sttranggeni degmaske ofts <id hsno2bopa EherisddgmhoehaRargetan
be prepargg; el | | 1 t.ure (Nature Cenetics, . Vol. .7, -
15 50 S R P RabRan LN, ld SRl L IRERb Sy R R iReges
Japaneseé Phrindi@tiom of2te ncepsiensnalkdubl neansor Nmludei iAd564865g the

Publ § shed skaRaNAS&n strength (degree) of said monoclonal antibedy from the
target antigen. -“Dissociation constant (Kd)” is a value obtained by
dividing said “dissociation rate constant (kd) " by said *binding rate
constant (ka)” value. These constants are used to represent the
affinity of said monoclonal antibody to antigen and its activity to

20  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 method attached to saidkit. ka, kdandKdvalues obtained

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

Human monoclonal antibody of this invention includes those

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

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

(2) human monoclonal antibody which binds to human AILIM or

35 a portion thersof with the dissociation rate constant {kd) of 1.0
x 107" (1/Sec) or less, preferably 1.0 x 107 (1/%ec) or less.



Transl ation of Publication No. Hei 7-509137; N kkei Science, June, 30

p. 40-50, 1995; International Patent Publication No. W94/ 25585; Nature,
Vol . 368, p. 856- 359, 1994; and Published Japanese Transl ation of
Publ i cati on No. Hei 6-500233, etc.) Specifically, said human

ant i body- produci ng transgenic mce can be prepared, for exanple, using
t echni ques consisting of the 35 followng processes: (1) preparing a
knockout nouse whi ch endogenous i nmunogl obulin 37 heavy chain gene is

functional ly ipact,i I tuti.ng at | east, a portion of gen IocUs
of the rrg;;;( éggogﬂé%@%fgq}ogryﬁuhgogi%jbtﬁqt&b%é%vvhlgﬁaﬁ?s\ﬁi Fﬁa&%&?’ﬁﬁytgrcﬂ HRde
mar ker & such psrhséomy tihereolfendrtte thge nd)s sy ikoiiniro geuss tageonigidn akiron;
5 (2) pkre i t i.C ndoage s _i;mmunogl obulin _Iight .
chai b Gene B PO Er Oy R G O e Ry ROF RBCEEPAERAYby
substit%tgn?_éﬂljeﬁﬁtQ;;ﬁﬂ&#og of gene IFcus of the nouse endogeﬂous.

i nogl obul i n r gene (such as,
nggﬁycin toIe?gnE% %e%%iéby¥%%nn og%%g°£ﬁﬁgf§§%E%F£§§$g%f§%§ egrg AVFngSa
t r ansgenkpeRtadetahEehoatsyr Educsyicds depene inguman vemionsglcobdlthoheayy
chain F S AR I1Nt,0 : MQHS us| vect or
repr esgﬁ?gdéggléltsoh%%nyéeas_t agﬁrlﬁf ?}g‘lﬂl{lﬂa m%ﬁ?éﬁonggne:r{%% cg'g}gll Ekggtggf}?§¥ng
a gi antgeféuct2EipnpipdPdTEes tY ket &l nouse whi ch desired region of

the human i musReEobAL NahtgbbaghpikBadenagl eets ~( Bar bhaEkat! Yolbhgs K chai n
genﬁ) I S _1ncorporated ntoF%gggnDuse chronmdsone using a vector represented

by ‘Phe Y¥ARE GPRPE{efal 2R SnEIPPACNFapaBreter TesPrhingnh Beak! @Ene; I
and 20 €b}sprepariith aheratsgesitd Muiseivhi ¢l 1endegeneisy fdrniNaelabedd n |
i

whi b CREBRBSONE Te-t RETRer abee AP ERRERG LBBER BARSRcHPBRGLOR batRE Bothe

human iefubbgsobalentheavy and |ight chains gene loci by mating knockout

and transgeni 00 A LM Qishil, 33 (AL LLQUAD {Had AR LR Yoy
15 of following (1) through (3), but is not limited to them:

{1} human monoclonal antibody-producing B cell obtained by
immunizing aforementioned human antibody-producing transgenic
non-human mammal with the above-defined immunogen (antigen) and
collecting the cell from said immunized animal.

20 (2) aforementioned fusion cell (hybridoma) resulted by fusion
of the human monocleonal antibody-producing B cell thus obtained with
a myeloma cell derived from mammal. -

(3} genetic recombinant human monoclonal antibedy-producing

genetic recombinant cell obtained by trénsforming 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 monoclecnal antibody (gene encoding

the heavy chainor thatencoding the light chain, orbothgenes) isolated

from said human meonoclonal antibody-producing B cell or human
30 monoclonal antibody-producing fusion cell (hybridoma).

Herein, the genetic recompinant  human  monoclonal
antibody-producing genetic recombinant cell aforementioned in (3)
namely means a genetic recombinant cell producing the genetic
recombinant of human monecleonal antibody gensrated by the B cell

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

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




The above-descri bed knockout nouse can be prepared by substituting the
sui tabl e regi on of the nouse endogenous i mmunogl obulin. gene locus with a
forei gn marker gene (such as neonycin tolerance gene) based on honol ogous
reconbination to inactivate said 30 gene |ocus so as not to be rearranged.
For the inactivation using said honol ogous reconbi nation, for exanple, a
met hod referred to as positive negativélsel ection (PNS) can be used

(Ni kkei Science, May, p.52-62, 1994). Functi onal inactivation of the
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hom)gen%lrepared arbitrary substance.
"Substance” related to “substance binding to AILIM" and
“substance binding to AILIM ligand” herein also means any natural
20 substance in nature or any artificially prepared substance.
Here, "“the signal transduction mediated by AILIM” means the
signal transduction through AILIM, leading to a change 6f an arbitrary
phenotype in the AILIM-expressing cells ({(cell proliferation, -
activationof cells, inactivation of celis apoptosis and/or a change
25 ofanabilityforproducinganarbitrarycytokine from AILIMﬂexpre=51ng
cells).
"The substance” can be mainly classified into "a protein
substance” and “a non-protein substance”.
Examples of the “protein substances” are the following
30 polypeptide, antibody (a polyclonal antibody, 2 monoclonal antibody,
or a portion of a monoclenal antibedy, and particularly preferably
the human antibody mentioned above}.
When the substance is an antibody, the substance is preferably
a monoclonal antibody. When the substance is a menocleonal antiboedy,
35 the substance includes not only a non-human mammal derived monoclonal

antibody, but also a rescombinant chimeric monoclonal antibody, a




transgenic mce are obtained according to Mendel's |l aws. The "portion of a
nonocl onal anti body" used in the presen 25 invention neans a parti al
regi on of the above-nentioned human nonocl onal anti body of the present

i nvention, and specifically, includes F (ab') , , Fab', Fab, Fv (variable
fragment of antibody) , sFv, dsFv (disulfide stabilized Fv) , or dAb
(single domain anti body) (Exp. Opin_ Ther. Patents, Vol.6, No.S5,

pp. 441- 456 (1996)). 30 "F (ab') Z" and "Fab'" can be produced by treating

i mmunogl_obul i.n ocl onal anti bod Wi th a protease such as pepsin and
bapat i TERPRHRATE, oHCAARE Boty TTTAAGRS hoRBEAPGHY byans gBuRERg RAnaC LanaL

I munoglasiildgdynear the disul fide bonds in the hinge regions existing
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region) "o oand “af HUCERE AT Ao ntsuc%nﬁ(?s USFE/HEER SRAME Sisr FreBes Lonal
regi on) aand Gyl whygker egrdabile rhgicansépatdsegreah Do iGh@ind)y 13 1in of
connect t hei E N iops.through a disul fide, bond. Each 5 of
such tw%ghghgl @8’85?93%@5‘%%(134“??5%@%?% N o0 Teb ) Wp??ﬁ?sél §enSEPBEves
| gG dowasgrieoanh efret e rdivagd i Jurmsn | imtuneodnl slgel iegi ons  exi sti ng

bet ween each e 4 w; | t n i fragnent. sljghtly
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conriect 882aPTERRNR| APESREEPBNLS ThimoReR I dorly a2 Hodhy maeparedcblyl gdnetic
F(ab) 2engBadinag’ ahe 60881 8ikalkP)ndahe L inhlaNeAnkaldue chadi 6aLigg- L he
bi ndi ng Etren th gde ree) of ﬁald monocl onal antibody to the target -
anti gen"eaFEaPafelhasel BR THE YhPilBoRY hhei GemPlesentenikyndetesmini. |

"Di ssocrayionsr abg cehst amyddu)aridmans meyiaddie 4dadli cadinged herdSn  the
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saild " dassospal ooal raneilvodst @fitar kin—humars aiatmalli Ndionger,akat , CRA8EABE,

(o oLEUE; SRS A8 S0 eantag Lol AL Ly el
the framework regions of thevariable region from human immunoglobulin,
and the constant region is derived from human a constant region from
immuncglobulin.

20 The complementarity determining regions of the hypervariable
region exists in the hypervariable region in the variable region of
an antibody and means three regions which directly and complementary -
bindstoanantigen (complementarity—deter;nining residues, CDR1, CDR2Z
and CDR3). The framework regions of the variable region mean fou

25 comparatively conserved regions lying upstream, downstream or between
the three complementarity determining regions (framework region, FR1,
FR2, FR3, and FR4). ;

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

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

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 regicnof a humanized

meonoclonal antibedy in t;'}e present invention can be that from human
i




20 neutralize antigen. Said constants can be anal yzed according to various
nmet hods, and can be easily analyzed using a commerci al assay kit BiacoreX
(Amer sham Pharnmacia) or a simlar kit according to the nmanual and
experinmental nethod attached to said kit. ka, kd and Kd val ues obtai ned 25
using said kit are expressed in 1/M Sec, 1/Sec and M (nol) units,
respectively. H gher ka values indicated4stronger antigen binding activity
of nonocl onal antibody tested, and snaller Kd val ues shom/ stronger antigen
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15 (1) Apolypeptide comprising the whole or a portion of an extracellular
region of AILIM;
(2) A fusion polypeptide comprising the whole or a portion of an
extracellular region of ATLIM and the whole or a portion of a2 constant
reagion of immunoglobulin heavy chain; or
20 (3) A polypeptide which binds to AILIM.
Examples of the “norn-protein” are DNA, RNA, and a chemically
synthesized compound.
Here, "DNA” means "DNA comprising a partial nucleotide sequence -
of the DNA or chemically modified DNA thereof” useful as an antisense

25 DNA pharmaceutical designed based on a nucleotide sesquence of DNA

(including cDNA and genomic DNA) encoding the above AILIM (preferably
human AILIM). Specifically the antisense DNA can inhibit
transcription of DNA encoding the AILIM into mRNA, or translation

~of the mRNA into a protein by hybridizing DNA or RNA encoding AILIM.

30 The "partial nucleotide seaquence" as referred to here indicates
a partial nucleotide sequence comprising an arbitrary number of
nucleotides in an arbitrary region. - The partial nucleotids sequence
consists of 5 te 100 consecutive nucleotides, preferably 5 to 70
consecutive nuclesotides, mors preferably 5 to 50 consecutive

35 nucleotides candstillmorepreferably 5to 30 consecutivenucleotides.

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




(1) hurman nonocl onal anti body-producing B cell obtained by immunizing

af orenenti oned human anti body- produci ng transgeni c non-human mamal wth

t he above-defined i nmunogan (antigen) and collecting the cell fromsaid

i mmuni zed animal. 20 (2) aforementioned fusion cell (hybridom) resulted by
fusion of the human nonocl onal anti body-producing B cell thus obtained
with a nmyeloma cell derived fron1nannai4 (3) genetic reconbi nant human
nonocl onal anti body-produci ng genetic feconbi nant cell obtained by
transform ng a cell excluding, 25 said B cell and hybridoma (for exanple,
CHO (chPRaseetiapBter canabrampdddliled lhlerr(lb@liyiyhanswrﬂ(@bm;e)xt@eﬂdmg the
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cel | or; huragy -0 seAoel ABAL ARk hodys ps oduch nge Lusiog ookl e Lhybridame), o

Herein, the ¢ I ¢ reconbi nant human nonocl 'ody-pro UC|ng
genex i ctﬁl%ééﬁﬁﬁﬁéﬁﬂ ofef ¢S} PR AR AL b sprpBion @érfe‘ehayonééhx admge.msﬂ:ea:ed

reconbi magt nCehd d&@f&& o8 naenethe «HACUHI RAAL £ r{fa%
ant i bod%)fgé'r?erat ed 2‘; &J].’IP%C:‘%?EH 35 described above ?‘%at&'igﬁrhr[@h y'br| or o

af or ene Clop g the) PhpsRita e r%b#ﬂ)ri et Thssesef thii s
i nvent i e ¥dot 1dd llﬁB.3§esl rmeiwdgm ntoqe\@r,l Qi FANERHI R4 £k | thas (deser ihed
above, tf; ertTl:I | zed eggi 841 .non- h | s (goat, sw ne, sheep,
cattl e, “etTTHUC Y &r P §°§m§ %1 todi ng the heavy chain or
tha® encodi r‘l@‘let h@du@lﬁatmm ru>f phobphhtgechesll encbdiag, afyr emanplienathd
anti bod £ hu o nt.i.bed ngy human Al LI M of _thi
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af orenenti oned protein_from 'arge 10 scale I ence,
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tranSduftlfoluororlbose or 2'-O-methylribose. The modification of the
nucleotide Dbase 1includes, for example, the conversion to
S5-propynyluracil or 2-amincadenine.
Here, “RNA" means "RNA comprising a partial nucleotide sequence
20 of the RNA or chemically modified RNA thereof” useful as an antisense
RNA pharmaceutical designed based on a nucleotide sequence of RNA
encoding the above AILIM (preferably human AILIM). The antisense RNA -
can inhibit transcription of DNA encoding the AILIM into mRNA, or
translationof themRNA intoaproteinby hybridizingDNAorRNAencodin
25 AILIM.
The "partial nucleotide sequence” as referred to here indicates
a partial nucleotide sequence comprising an arbitrary number of
nucleotides in an arbitrary region. The partial nucleotide sequence
consists of 53 to 100 consecutive nucleotides, praferably 5 to 70
30 consecutive nucleotides, more preferably 3 to 50 consecutive
nucleotides, andstillmorepreferably 5 to 30 consecutivernucleotides.
The sequence of antisense RNA can be modified chemically in
part forextending thehalf-1life (stability) of thebloodconcentration
of the RNA administsred to patients, for increasing the

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

the degradation resistance or the absorptionof theorally administared




medi ated by AILIM, and nore specifically ",a substance having ar~
activity in inhibiting proliferation of AlLIMexpressing cells, or 15 in

i nhibiting production of a cytokine by AlLIMexpressing cells" neans a
nat ural substance present in the nature; or a artificially prepared
arbitrary substance. "Substance" related to 'substance binding to AlILIM
and "substance binding to AILIMIigand4Sherein al so neans any natural 20
substance in nature or any artificially prepar ed substance. Here, "the
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15 molecule penetrat:.ng c:el me rane, ComprlSlng 1 or 2 polypeptide

chains.

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

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

25 having the same or different amino acid sequsnce.

Here, an “extracellular regicn” means the whole or a porticn
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 means

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

"Afusionpolypeptide” included in the above *protein substance”

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

extracellular region of a polypeptide constituting AILIM (preferably



.0 the present invention is a nonoclonal antibody prepared by genetic
engi neering and specifically neans a humani zed nonocl onal anti body
wherei na portion or the whole of the conplenmentarity determ ning regions
of the hypervariable region are derived fromthe conplenentarity

determ ning regions of the hypervariable region from 15 a nonocl onal

anti body of an non-human manmal (nouse, 46at, hanster, etc.) , the
framework regions of the variable region are derived from the framework:
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particularly Timted. Wien the substance o resent inventron Is

polypeptideptes ahhdhsy bsrnedLPREL AT e HIF JIEGW nESPR VEEDT i @ad 39G4) ,
fragmertgof t5RE(rgAl and IgA2) , IgD, and IgE. Preferably, the immunoglobulin

is IgG (IgGl, IgG2, IgG3, or IgG4}), or IgM. Examples of particularly
preferable immunoglobulin of the present invention are those belonging
teo human-derived IgG (IgGl, IgG2, IgG3, or IgG4).

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

25 heavy chain is cémposed of the heavy chain variable region (Vi) and
the heavy chain constant region (Cg).

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

30 IgAl, and IgaA2).

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

Similarly, the heavy chain of IgGl is composed of Vg, CY:1 domain,

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

The heavy chain of IgG2 is composed of Vi, Cy:1 domain, hings region,




pol ypeptide (an oligopeptide) , a fusion polypeptide, a chemcally

nodi fi ed one thereof. Exanples of an oligopeptide are a peptide conprising
5 to 30 am no acids, preferably 5 to 20 am no acids. The chem cal

nodi fication can be desi gned dependi ng on various purposes, 10 for exanple,
the increased half-life in blood in the case of admnistering in vivo, or
the increased tol erance against the degfadation or increased absorption in
di gestive tract at the oral admnistration. Exanples of the pol ypeptide.

—

are as f ( | yhe tlde r|s the ole or a portion of
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sequence can | xt t.he li.fe
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Cu3 domain, and Cp4 domain in this order from N terminus and have

no hinge region as seen in IgG, IgA, and IgD.

The heavy chain of IgE is composed of Vg, CEl domain, Ce2 domain,
Ce3 domain, and CeE4 domain in this order from N terminus and have no
hinge region as seen in IgG, IgA, and IgD.

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

25 Dbond, andone fc, inwhich two homologous heavy chain fragments composed
of the hinge region, CHZ domain, and CH3 domain are connected through
disulfide bonds (See “Immunology Illustrated”, criginal 2nd ed.,
Nankodo, pp.653-75 (1992); and “Focus of Newest Medical Science
‘Recognition Mechanism of Immune System’”, Nankedo, pp.4-7 (1991); |

30 and so on). ' |

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

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

cemposed of hinge region, C2 domain, and C3 domain from each of IgG,



adm nistered to patients, for increasing the intracytoplasm c-nmenbrane
pernmeability of the DNA, or for increasing 5 the degradation resistance. or
the absorption of the orally adm nistered DNA in the digestive organs. The
chem cal nodification includes, for exanple, the nodification of the
phosphat e bonds, the riboses, the nucleotide bases, the sugar noiety, the
3' end and/or the 5 end in the structyge of the ollgonucleotlde DNA. O
The nodification of phosphate bond includes, for exanple, the conver si on
of one or_nore of the baonds to phosphodlester bonds (D-oI|g
phosphoF%@hl689e158md§ndphésﬁﬁérS&QFﬁPoﬁﬁﬁﬂﬁﬁﬂﬁ;q |q$malnnnﬂﬁ1domaln
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or Chen&ﬁﬁiﬁﬂtﬁ%ﬁdn&dcRMa&E@@QQf:hyL@ﬁﬁ% 3% BRoBBEESIS B oMY A, which
phar maceut i cal des gnﬁﬁ_bas nucleotlde sequence of RNA encoding the
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nore prigfsianipelynapis@iaoseachei vasihpgeotodesd with smﬂﬂboniolee ppaier abl y
5 to 30 ;onsgcutive nucleotides . The sequence of antisense RNA can be -
nodi fied chem cal | part f or extending the half-life (stability) of the

bl ood concent Hat P@grYPGPttlﬁé R @RIniinstser £ tBIRAT edtss, 1rotudedr dasi ty
thes 3%dIygasyiopt asmd Codedbianenpesaealitity ofF the BByeOF 58t tance” .

I ncreasi ng the edel fic(:j%txla?nn reeSS|o%t ance J(_)r th% gbsokrlftﬁobn 001; ttheA(I)EzIal |y
adni ni st er ed Spec pl a polypeptide whic inds to M" are
the whole or a portion of a polypeptide constituting known B7h, B7RP-1,
GL50 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. Immunology, Vol.164, pp.1653-1657,
2000; Curr. Biol., Vol.10 No 6, pp.333-336, 2000).

Preferably, the polypeptide is a polypeptide comprising the _
whole or a portion of an extracellular region of the above ligands -
(B7h, B7RP-1, GL50, LICOS), or a fusion polypeptide comprising th

25 polypeptide, and the whole or a portion of a constant region of
immunogleobulin heavy chain (preferably human imﬁnog}.obulin) . Here,
the terms ™“an extracellular region” and "a constant region of
immunoglobulin heavy chain” have the same meaning as the above.

The polypeptide, a2 portion of the polypeptide (fragment), and

30 fusion polypeptide mentioned above can be produced not only by
racombinant DNA techrnology as mentioned below but also by a methed
well known in the art such as a chemical synthetic method and a cell
culture method, or a modified method thereof.

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

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

(particularly preferably human AILIM} defined above, and praferably



45 RNA in the digestive organ. An exanple of chem cal nodification is the

chem cal nodification applied to the above anti sense DNA. Exanples of "a
chemi cal ly synt hesized conpound” are an arbitrary conpound except for the
above DNA, RNA and protein substances, having 5 the nol ecul ar wei ght of
about 100 to about 1000, preferably a conmpound having the nol ecul ar wei ght
of about 100 to about 800, and nore prefgerably t he. nol ecul ar wei ght of
about 100 to about 600. A "polypeptide" qincl uded in the definition of the
above "substance" nmeans a portion (a fragment) of a pol ypeptide chain 10
const it ugi RgnAarleNelpeetébaldlyy human AILIM, preferably the whole or a

portion of an r gl .0p: he_pol ypeptide constituting AILIM
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allergy to 2 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 adrug comprising as the effective ingredients antibody (preferably
human antibody), which binds to AILIM {preferably human AILIM} or
a portionthereof, ormonoclonal antibody (preferably humanmenoclonal
antibody) or a portion thereof and a "pharmacologically acceptable -
carrier”. | | |

25 The “pharmaceutically acceptable carrier” includesaexcipient,

2 diluent, an expander, a decomposition agent, a stabilizer, a
preservative, a buffer, an emulsifier, an aromatic, a colorant, a
Sweetener, a viscosity increasing agent, a flavor, a solubility
increasing agent, or other additives.

30 Using one ormore of such carriers, a pharmaceutical composition
can be formulated into tablets, pills, powders, granules, injections,
solutions, capsules, troches, elixirs, suspensions, emulsions, or
sSyrups.

The pharmaceutical composition can be administered orally or

35 parenterally. Other forms for parenteral administration include a

soclution for external application, suppositery for ractal



"A fusion polypeptide"included in the above "protein substance" 35 neans a
fusion pol ypeptide conprising the whole or a portion of an extracellular
region of a polypeptide constituting AILIM (preferably 46 human AILIM, and
"the whole or a portion of a constant region of immnogl obulin heavy chain
(1g, preferably human Ig) ". Preferably, the fusion polypeptide is a

fusion polypeptide with an extracellular. region of AILIMand a portion of
a constant region of human | gG heavy 5 cthin and particularly preferably, a
fusion pol ypeptide of an extracellular region of AILIMand a region (Fc)
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Mg antibody/ml carrier to 10 mg antibaody/ml carrier.

The injection thus producedcanbe administered toahumanpatient
inneedof treatment ina dose of 1 Hg te 100 mg/kgbody weight, preferably
50 Mg to 50 mg/kg body weight once or more times a day. Examples of

20 administration route aremedically appropriate administration routes
such as intravenous injection, subcutaneous injection, intradermal
injection, intramuscular injection, or intraperitoneal injection, -
preferably intravenocus injection. o |

The injection can also be prepared into a non-aqueous diluen

25 (for example, propylene glycol, polyethylene glycol, vegetable oil
suchasoliveoil, andalcohol suchasethanol), suspension, oremulsion.

The injection can be sterilized by filtration with a
bacteria-non—penetrated filter, by mixing bacteriocide, or by
irradiation. Theinjectioncanbeproducedinthe formthat isprepared

30 uponuse. Namely, itis freeze-driedtobeasterilesolidcomposition,
andcanbedissolvedinsteriledistilledwater for injection or another
solvent before use.

Pharmaceutical compositions comprising the human antibodies
of this invention are useful as pharmaceutical preparations, without

35 inducinghost immurorejection due to HAMA (human anti-mouse antibody) ,

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



The heavy chain of 1gG (1g3, 1g&, 1gG3, and 1g4) is conposed of VH CHL

domai n, hinge region, CH2 donmain, and CH3 domain in this order fromN
terminus. Simlarly, the heavy chain of 1g@ is conposed of Vs, Cy_I
dormain, 35 hinge region, Cyl2 domain, and C y13 domain in this order from
N term nus. The heavy chain of 1g& is conposed of V3i Cyal domain, hinge
region, 47 Cy22 donmain, and Cya3 domain 4n this order fromN term nus. The
heavy chain of 19g& is conposed of VH, 31 donmi n, hinge region, Cy32
domai n, and 33 domain in this order fromN term nus. The heavy chain of
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[l1lustrate I na
presencs 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 Cl

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

The term "“antibody-dependant cellular cytotoxicity” herein

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

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

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

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

the cells (i.e., cell proliferation}. This reaction is rsferrsd



Nankodo, pp.65-75 (1992) ; and "Focus of Newest Medical Science

"Recogni tion Mechani sm of | nmmune Systeni, Nankodo, pp.4-7 (1991) 30 and so
on). Nanmely, "a portion of a constant region of inmnogl obulin heavy

chai n" mentioned above neans a portion of a constant region of an

I mmunogl obul i n heavy chain having the structural characteristics as
ment i oned above, and preferably, is thesfonstant region without C1 35
dormain, or the Fc region. Specifically, “exanple thereof is the region
conposed of hinge region, C2 domain, and C3 domain fromeach of 1gG 48
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portion,of .2 Eﬂ@ﬁﬁgBQtéggiO” (for exanple Fc) of an inmmunoglobulin such as
| gG as nenti oned above .0 as a fusion partner. Mreover, since various

anti bodi es agdishsdmerpt PE SVnEAeiséged PAinotpobus | asabyeedvhi| mbheurang

I nmunoa 5 j 29l ypepti ; b f i th.

| b e e e e it SR 8RS8 =PEE N Et P atPaded
in"a &St%og?%é%¥FH%“5iﬁélGB@dCF lthe definition of the above "substance".
Speqi fic exanmzsemiod Sn@ohypept gﬁ@r@m&babwd%ré?eésbw heh&n AL Wap! §OT
a portion of a polypeptide constituting known B7h, B/RP--1, G50 or a

ol ecul AR RPN GO SR 4130 (3% S0 SO AFGOET A (09 ZAFEFRPTARL Bpe

Vol . 402me tlood Bg3us PRg §b 83 rdd%dr dosni LMl irRen @Y AncodinNoATAR, PP
1365- 1369¢ 1e9c?9'e % I m"rquI gy, é/ol . 1334 ?1 .16}"}3- 1657, 2_OOQ; Curr. Biol.,
Vol . 10 RECETHS S0F 53815008 IS rr bt e §hc ARLEGH§Reiorie Procgaure for
pol ypemietea rionpritss MpiA ey PCRvoalimgoa @Dper sikeaneticean renRNacebdubnter £¢i On
of ltshe e?btf’é’rﬁp]l.ai@éa,ndér procedure for chemically synthesizing the DNA.
DNA encoding the AILIM ligand in accordance with the present
invention can also be obtained in the same manner as described above.
DNA encoding AILIM (particularly preferably the human AILIM) |
of the present invention can be prepared by cutting (digesting) DNA |

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

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

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

30 fromtissues or cells expressing and producing the proteinof interest.
mRNA can be prepared isolating total RNA by a known method such as
quanidine-thiocyanate method (Chirgwin, J.M. et al., Biochemistry,
Vol.18, p5294, 1979}, hot phenoclmethod, or AGPCmethed, and subjecting
it to affinity chromatography using oligo-dT cellulose or poly-U

35 Sepharose.

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



(B7h, B7RP-1, G50, LICOS) , or a fusion polypeptide conprising th 25

pol ypeptide, and the whole or a portion of a constant region of _

i mmunogl obul i n heavy chain (preferably human i nmunogl obulin). Here, the
terns "an extracellular region” and "a constant region of inmunogl obulin
heavy chain" have the same neaning as the above. The pol ypeptide, a portion
of the polypeptide (fragnent), and 30 %gsion pol ypepti de nenti oned above

can be produced not only by reconbi nant“DNA technol ogy as nentioned bel ow
but also by a nethod well known in the art such as a chem cal synthetic
met hod & axswble, coy tauwe Lirekhodn o tlzodudiifripdereted: t dves @nifpt e such
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Al LI Me | K A LIM , "Del ayed. t al l.er gy”
nerein i SN Tar e FaE e U] S SrhlnrEs Rt BT b B edt aee
by Thl - &yp&@itreebPlRrkagifgt. is, the allergy is nediated by T cell

it zed wi : L z \ r ¢ q
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with the sane_antigen. This delayed type allergy includes allergy to an

i nfecti 958 CparhBgeHPETIREI §6R BUEH? ashgtiblr At hl aldnd G ¢ari vBdefrohe 15
My/cobactveritbm 1 silbepdiilees its, itmbialsd B 1 kaessriie adahayetbiapeeabler eyato
a m nut %eg%%gga}vg_ﬁga%%g&‘g%%rt%%q__tcact‘ aéllrergégteo checm' al s . such as «El&é‘y'
chl oride -or oplant Foxi n°Such®as A-acquett = ot s 985 gF A R RPN
rej ecti of tbegpakteofisénveditien Ha al hografis pihserselsutisal. conposition”
LTS Teans ORI b B VREL o 05 B FOTRLI LIRS, L8 o
of Maniatis et al. ?/Molecular Cloning, A Laboratory Manual, second
edition, Cold Spring Harbor Laboratory, p.1.53, 1989). cDNA can be
inserted into a phage vector by, for example, the method of Hyunh
etal. (DNA clening, apractical approach, Vol.1l, p.49 (1985)). These

20 methods can be simply performed by using a commercially available
cloning kit ({for example, a product from Takara Shuzo). The
recombinant plasmid or phage vector thus obtained is introduced into _
appropriate host cells such as a prokaryote (for example, E. coli: -
XL1lBlue MRF’, DH5¢t, HB10l, MCL061/P3, etc.).

25 Examples of a method for introducing a plasmid into a2 host are
calcium chloride méthod, calcium chloride/rubidium chloride method
described in Molecular Cloning, A Laboratory Manual (second edition,
Cold Spring Barbor Laboratory, p.1.74 (1989)), and electroporation
method. Phagevectorscanbe introducedintohestcellsby, for example,

30 amethod in which the phage DNAs are introduced into grown hosts after
in vitro packaging. In vitro packaging can be easily performed with
a commercially available in vitro packaging kit (for example, a product
from Stratagene or Amersham).

The cDNA encoding the polypeptide of the pressnt invention can

35  ©Dbe isolated from the cDNA library so prepared according to the method

mentioned above by combjning general cDNA screening methods.



human anti body), which binds to AILIM (preferably human AILIM or a
portion thereof, or nonoclonal antibody (pref erably hunman nonocl onal

anti body) or a portion thereof and a "pharmnacol ogi cally acceptabl e
carriero. 25 The "pharmaceutically acceptable carrier” includes a
excipient, a diluent, an expander, a deconposition agent, a stabilizer, a
preservative, a buffer, an enulsifier, an aromatic, a colorant, a
sweetener, a viscosity increasing agent,4a flavor, a solubility increasing
agent, or other additives. 30 Using one or nore of such carriers, a

phar maceut i caFor eRxos 14 pR. ctaume kenpaifingt eHeidtel dabbekia . caH be Scduumler s,
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l§ %Eﬂ]égkhod is preferably used when many clones ars subjected to
screening.

The nucleotide sequence of the DNA thus cbtained canbe determined
by Maxam—-Gilbert method (Maxam et al. Proc. Natl. Acad. Sci. USA,
Vel.74, p.560 (1977)) cr 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 portion of
the gene encoding the polypeptide of the present invention can be -
obtained by excising the clone obtainsd 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 sclubilized preferably by SDS or proteinase X,

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
Lo generate a library. Then, clones having the desired sequance ars

35 detected, for example, by using radiocactively labeled DNA probes,

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



in need of treatnment in a dose of 1 gg to 100 ny/ kgbody wei ght, preferably
50 ~Lg to 50 ng/ kg body wei ght once or nore tinmes a day. Exanples of 20
adm nistration route are nedically appropriate adm nistration routes such
as intravenous injection, subcutaneous injection, intradermal 1injection,

I ntramuscul ar injection, or intraperitoneal injection, preferably

i ntravenous injection. The injection caqﬁflso be prepared into a

non- aqueous diluen 25 (for exanple, propylene glycol, polyethylene glycol,
vegetable oil such as olive oil, and al cohol such as ethanol) |, '
suspensiGit RFCEAR dBIRRTARD 1§ ebttadmeshifooa sher tlones by didispin anti th

a bact efd a-oh- paned 248 Lhht 86, cRY M xing bacteriocide, or by
irradiation. The injection can be produced in the formthat is prepared 30
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expressi ng  AlhleMNA rergwl iy ehyshso0ei e AntapPopt Q8irsh10b K€lhimically
expressing Al LI.M agﬁ 3%?ers that are associated with ALLI Mne Fat ed
transdu@t}i%’(j}r}{‘ecfflzeéio Y mit%a ls'r“&r%w('szl?&r?@aﬁ? &hgnarrlegtide sequence
Al L1 exproeskimg e IrotheiandédHrimsephatmaceuti cal preparations to treat or
prevent varioys; @i s S suppressin d i nhibiti th nset and/or
progress of éﬁség§€§@§§§3&%ﬁéé K Q?Fgéﬁﬁﬁéﬁi%ﬁﬁ?tﬁrggbﬁ5%%%%@%%65%?%%_
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or spergs. Wen the anti body binds to the cell-surtace anti ,
ased on the method illustrated above with appropriate restriction

enzymes to give a DNA fragment encoding the AILIM, and then as required,

ligating the resultant DNA fragment with a linker DNA or tag, by using

an appropriate DNA polymerase or the like.

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

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

25 Dbe described later in detail, to yield an expression vecter. Then
the expression vector is used to transform a host cell as described
below to obtain a transformant. The transformant is cultured and
allowedtoproduce theproteinof interest intothe culture supernatant.
Theproteinof interestintheculture supernatantcaneasilybepurified

30 by using column chromatography and such.

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

35 eukaryotic cells. Such expression vectors include plasmid vectors

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



15 it causes a cytotoxic effect on the cell or induces cytolysis in the
presence of the conplenent. This inmune cytolysis is induced by the action
of the conmplenent in conjunction with specific binding of the antibody to
cell-surface antigen. The antibody bound to the surface antigen activates
Cl 20 conplenent (Cl). Subsequently cell damage sites are fornmed through a
series of conplenent-fixation reactionssgﬁth C2 to C conplenents (C2-C9)

, and then cellular contents are released fromthe cells thereby |ysing
the cells. The term "anti body-dependent cellular cytotoxicity" herein 25

i ndi cat §&%a 13 0dit3A’ event that is also abbreviated as "ADCC, " and is a
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extracellular region is intended to be expressed in a host cell and

15 thereby expressing the AILIM on the surface of the host cell, or
alternatively the soluble extracellular region of the AILIM
{(particularly preferable the human AILIM) is intended to be producsad.
There is no particular limitation on such plasmid vectors, as far
as the vectors can express the gene encoding AILIM (particularly

20 preferably the human AILIM) or its soluble extracellular region and
produce the encoded protein in various host cells such as prokaryotic
cells and/or éukaryotic cells. For example, such plasmids include -
PMAL C2, pcDNA3.1 (-) , pEF-BOS (Nucleic Acid Research, Vol.18, p.5322. ~
1990; etc.), pME18S (“Handbook for genetic‘ engineering, ” Experimenta

253 Medicine, supplement, 1932; etc.), etc.

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

30 and replicon.

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

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

a signal peptide, enhancer sequence, 5’'- and 3'-untranslated region



met hod by using procedures for cloning cDNA from nRNA encodi ng Al LI.
procedure for isolating genomc DNA and splicing them procedure for
preparing the DNA by PCR using a cDNA sequence or nmRNA sequence as 15 a
enpl ate; or procedure for chemcally synthesizing the DNA. DNA encodi ng
the AILIMIigand in accordance with the present invention can also be
obtained in the sane manner as descri bedg7above. DNA encoding Al LIM
(particularly pref erabl y the human AILIM of the present invention can be

prepared by _.cutti n r| si ng DNA encoding AILIM

pr epar ECPg tl%%cche %%1‘%%%? %@frr? % RIESARS , 1RR Bl e it et ng
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bel ow t Eoct oyeen g fmnpDNﬂleathnngmaAkéi:M thart iguhankylpr gkeqabl y the human
Al LI t he pr%eln |%e her ei n%fter referre rotein of interest)
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Lo a1 ey S omst o anRe eer ho ol [ gor oty criBiils K FHpRREEE . ad
SepHar oPEONEHEY,, WS DFETAIRNA . obEhi Pedmaten, tmtplpaicmow\lAtlas pynmbesiczed,
53 for ermamiL,line a well -knovvn rret hod usi ng reverse transcrl pt ase such as
t he met hod of O(an%’gﬁ:s e%%al O Cell. Biol. s Vol . IE 161 (19 8 2)

i bid. Vol. (1983} P8 ‘Fx ERE e OS5 Srio?ffm %Mal(PaEGéﬁ@l%FLy
25, p. zsa&f(ek%ﬁ)y humad mnmrbéctnenmee@ulalﬁxﬁd@mﬂﬁsrclwex/c\e%léuamfy S
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as SLOl promoter, SP02 promoter, penP promoter and so on.

When the host is a eukaryotic cell such as a mammalian cell,
examples thereof are SV40-derived promoter, retrovirus promoter, heat
shock promoter, and so on. As a matter of course, the promoter is

20 not limited to the above examples. In addition, to use an enhancer
is effective for expression.

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

The commonly used termination codon {for example, TAG, TGA,.

25 TAA, and so on) is illustrated as a termination codomn.

Usually used natural or synthetic terminators are used as a
terminator region.

A replicon means a DNA capable of replicating the whole DNA
saguence in host 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
PBR32Z2oritsartificial derivatives (DNA fragmentobtainedby treating
PBR322 with appropriate restricticn enzymes) for E. coli, yeast 2
Uplasmid or yeast chromosomal DNA for yeast, and pRSVneo ATCC 37198,

35 pS3SV2dhfr ATCC 371453, pdBPV-MMTneo ATCC 37224, pSV2neso ATCC 37149,

pSV2bsr, etc. for mammalian cells.



|l ong as they are replicated and nmai ntained in hosts. Any phage vectors .0
that can be replicated in hosts can also be used. Exanples of usually used
Cloning vectors are pUC19, XgtlOQ ).gtll, and so on. Wien the vector is
applied to i nmunol ogi cal screening as nentioned below, the vector having a
pronoter that can express a gene encodi ng the pol ypeptide of the present
invention in a host is preferably used.545 cDNA can be inserted into a

pl asm d by, for exanple, the nethod of Maniatis et al. (Mol ecular d oning,

A Laboratory nual,, ..secon edi tion, | d,Spring. Harbar, Laboratory, p. 1.
53, 19 B9) . %\Iﬁa}‘chaann%eero gﬁg&?f"g&'i n?%c)?%a%ﬁzgﬁ‘Lag‘b%orSW' fSPge €% he
met hod pfinHginh tlkdt alre (BNMAldlyonkad, im theagttcaducpprsoathseVebrided Erdd

(1985) These, 20 t hods, can be sinply perforned by using a commercially .
avai | ab%\eﬂwcpgﬁi lr?é I?iIIt%O( ?J%re(fe'xarrpl e, a product from Takara Shuzo) . The
recombi nant phasai glctzb b ager e torud s udddiceadbesusatir 9do6edihdtes the

appr=opr| |1 S aryote_ (for exanple, _E. coli: XLIBlue -
Ve, rEat M R R P O 3t B §F WP o Fdribiocies,
i nt rodusiah @ plkaswicy ciline .aahpstiddén, oot dananyidior,i dednet ot i calkding®e
chl ori dgfgubi di um chloride method describedin Mlecular Coning, A

Laboratdry Manual (second edition, Cold Spring Harbor Laboratory, p.1.74
(1989)), and EBxazmpraporht#onengefnoddePhagepiléfiorsicanare iditwddofedaitet o

host Ce}:ééu!ﬂaséOWDﬁﬁﬁﬂpbgnegotﬁyﬁghﬁﬂg k@n‘é’@%cgehgﬁ HQ%&%%&@&gt nce
introduced into grown hoSts af ter 1n vitro packagi ng. Vitro pac[?agl ng
can’be 8871 yIbHEFae? e FXH HRS e IUeRdsIlqsAne SidaasineSen gane-o opadkhgnag

kit (f Qscex Bas@ qUEUGy qfdh@B ISR ANRNE G RSB gentN€ a6 at~
encodi n the@mg* ept1 de of tghe present invention can 35 goe i'solated fraom
the c aPFﬁgﬁP%‘ngaB?eﬁﬁPéd &&Cording to the method nentioned above by
conb~: ni ng geries alxpaliVh iser eericds SEHMISrao4nkoineX¥ABRbA, cén YeOPeeparad
corpr | I IA Heal e N £a0. B2 50U RDEd By A IO 9L e oppe
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replicon. Ifdesired, appropriateDNA fragments (f_or example, linkers,
restriction sites generated with other restriction enzyme), can be
used by the usual method such as digestion with a restriction enzyme

20  or ligation using T4 DNA ligase.

Transformants of the present invention can be prepared by
introducing the expression vector mentioned above into host cells. _

Host cells used in the present invention are not limited as -
long as they ars compatible with an expres\sion vector mentioned abov

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

30 E. coli or animal cells are preferably used. Specific examples
are E. coli (DH530, DH10B, TB1l, HB101, XL-2Blue, etc.), mouse—-derived
cells (COP, L, Cl27, 3p2/0, NS-1, NIH 373, etc.), rat-derived cells,
hamster-derived cells (BHX, CHO, etc.), monkey-derived cells (COS1,
C083, Co0s7, Ccvl, Velo, etc.), and human~derived cells (Hsla, diploid

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

An expression Vector can be introduced (transformed



synt hesi zed ol i gonucl eotides: as probes, which are corresponding to the
am no aci d sequence of the pol ypeptide of the present invention.

Al ternatively, a clone having a DNA fragnment encoding a specific reglon
wi thin the pol ypeptide of the present invention can be screened by J
anplifying the region by PCRwith synthetic PCR prinmers. Wen a cDNA

| ibrary prepared using a cDNA expressiogsvectr (for exanple.- XZAPII

phage vector) is used, the desired clon be screened by the
antigen-antibody reaction using an antibody agai nst the pol ypeptide of t he
pr esent HMVenﬁdenedA)sineenhngtneﬁﬁd¢ ubyngnbdenP@Rtiethod is preferably

d wh Th I
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at al. Pme@homa@f Cofeerd.eSail. USkoc . Valatl4, ARaB60SE1I97UBR ovollhey, p.2110
did t d

ol dooxynyeb 991 de-suatyebaba @R o naan meibediug! 10 aagr Y
. Th V\heFeC@TPP%tt%tthﬁhQﬁ (J-hé‘k@en@leﬂcodvrmg Si6e poE@ﬁerjﬂsde)walﬁeﬁe the
present 4oyeatipd G2D:De 5 Opk Al egﬂlbysgéﬂmgsw&ﬂg S PO R NESL B

nmenti oned above wt restriction enzynes and SO
t he pol ypEgtimeroptidie dPé@@ntNaﬁ%fer&CFaﬁ} Sgi .- BRA| S5l latE, . @E{\Z’th(elWOm c

DNA der i ygd1{ £k N 0edd S(EXPELSE: Plo1 hev&P'JYﬁPtﬁ) dfs9f (i?&ﬂr %ee'}% she
i nvention as mentioned above by the follow ng Suc

sol ubi | i 3RHT pt 2 A7 B BB RTProibIhaseix. meu‘é’%ﬂa@r@ @ﬁehwlanceloqy,
deprat ei nbzesk py .uepeat d 1Y) ph&n&l et RastE ke %&al%@lﬂég%ﬁ{deéh@rm%fﬁrﬁpl y

uih ot bepuElease Ine Diisyobialped.ane partially digestel Wil wnen
anplifi ethai hdsepproprimsecphagelsr cosmd to generate a library. Then,
clones v 19 diieefERhEEh SPONSIEE: A 8 B datetheta L ceXaIRl S it uping
encodi nghuhrn AN pe f ct@eomrssenhelrpreestelrm i{seénbilenA I BIMbtaimiesd faoamcike
clongs by, exeisi it Md rSfdAGid Q) BEWE 3 50Uy this term includes
transductants) comprising an expression vector prepared as mentioned
above in nutrient media. AILIM ligand can be produced in the same
way .
The nutrient media preferably comprise carbon source, inorganic

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

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

30 Cultivation 1s 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 overproducead.

Specific media and cultivatiocn conditions used depending on

35 host cells are illustratad balow, but are not limited thereto.

Whan the hosts are bacteria, actinomycetes, yeasts, filamentous



Preparati on of DNA encoding the protein of interest by PCR can he carried
out by using known nRNA or cDNA encoding the protein of 5 interest as the
tenpl ate according to a usual nethod ("PCR techni ques for gene
anplification - fundamental and new technol ogi es” KYORI TSU SHUPPAN, 1992,
etc.). The DNA encoding the protein of interest can also be chemcally
synt hesi zed by the usual nethod, basedN?@ t he nucl eoti de sequence .0
encoding the protein of interest. AILIMof the invention (particularly

pr ef eraEIy the human AILIM or a portion-thereof (preferably, the

ext raceFPhFar +:giof) medh2pecnpEéFARadths RL EBENDI FRINEC MRt iprert abdivieg

to a usyak it C . i : ; ni ,
usi ng DNA o%tpgibﬁggwfg@by glﬁ%ﬁ%l%s@qetﬁgo%g% n§g T{Aﬂeﬁ%%%gg?iggﬁ GeEd:

i ntron- cont ai MG Hendivet DNME- Isadldd . anarhd sseefioprefeuabiatreell tbaure Wit h
appr oprihaligal o m&diHNMENZYFRS: 0 Jizke  ayDNA ééﬁ@ﬁ?[‘tc@i‘&%fﬂtt{}%; F\%z@'o'r' M
Wi FnKer

and then as required, ligating the resultant DNA fragnment €
DNASor FaRBOrdyOEEr ng - Lt adﬂl%’gr)i’at efD\RepépyneEese oVstimg | these 20ethe,

AlLIM | ¢gatdvipashi eshapbyppigbenall ¥stheihugam Al LML igand): 2,3 EO%‘ on
thereofzgpref er abl the extracel |ul ar region)_ can be prepareél in the sanme

nmanner . I%‘E)‘éﬁ?f?"&¥@xaﬁﬁla§'li°§ iUstrdiediDel Pw P 2EFEFFTYt he DNA prepar ed
as descri bed whoveHeshbBgel$ BdJiTIQsE ¥ETE Obat W %%E'pe@ﬁaﬁ‘?‘e@ﬁéﬁéi??d
or
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trarﬁsyc oiframe?ceQ'Mrynansf ormant is cultured and allowed to produce the |
Pt he cul ¢ urs SE s SR S uaake FASP T A2 S ARt
chr omategf sphipcatd sucFrothet@tils Acagar Sctul@8A ) ividit.atd op.a505hel2§pe, of
oxtrace TPt roa %%giatizfp?%?@;-‘%%lﬁﬁ Pedtor PRI, sahadbhErarha

or prodiRiRlLlaatSiorasl§ fior ahr bl 4vaniddio sy sth ac add oprakds Yt Finael | s
andsor i3 eakedy ot c cells. Such expression vectors include plasmd vectors

and phage vectorsthI oni ng Vectors: A Labhoratory_  Manual, El sevier,
Whan e host™ls an animal cell, examples of media are MEM media

containing about 5 to 20% fetal bovine serum (Science, Vol.122, p.501
{1952)), DMEM media (Virology, Vol.8, p.396 (1959)), RPMI1640 media
(J. Am. Med. Assoc., Vol.199, p.519 (1967}), 199 media (Proc. Soc.
20 Exp. Biol. Med., Vol.73, p.l (1950})}), HamF1l2 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 fetalbovine serum (Proc. Natl. Acad. Sci. USA, Vol.B2,
p.8404 (1985)). ThepHthereofispreferablyabout5to8. Cultivation
can be performed usually at about 20 to 40°C for 15 to 100 hours with
aeration and stirring, if necessary.
The extracellular region (soluble AILIM) of AILIM of the
30 invention (particularly praferably 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
{supernatant) 1is obtained by +the method such as filtration or
35 centrifugation of the obtained culture, and the polypeptide or

polypeptide fragment of the present invention is purified and isolated



56 New York, 1985). The expression vector can easily be prepared by
ligating the DNA encoding AILIM (or its extracellular region) with a
vector for reconbination available in the art (plasm d DNA and

bacteri ophage 5 DNA) by the usual nethod. Specific exanples of the vectors
for reconbination used are E. coli -derived plasmds such as pBR32 2 ,
pBR325, pUC12, pUCl3, and pUCl9, yeast-gerived plasm ds such as pSH19 and
pSH15, and Bacillus subtilis-derived plasm ds such as puUB110, pTP5, and.
pCl94. Exanpl gs of phages are a bacteriophage such as ? phage, 0 and an
ani mal of IPASE WHER pMLEFese PrviRe el Bashodscemrenkpvisedsin order
vacci ni atyi pusirangnauelseaha tRolay hednasils od IintrR@sigMeatprs are useful,
"when a DNA encodiqg Akﬁ%NIOf't i nvention(particularly preferably the
human Al LI M) of*3iRI&SUbDe sXPFaCePR AHl PREGTaRATS ORfieaed are danethod

expr essegtibi ai hpspeed!ti catf 15i tPeeaby LXPf L5561 Hg ch?@m@‘hb{g%ﬁﬂyf B@né&géc@ce
of the host,cell, or. alternatively the_soluble extracellular region of the

ALIR (pattFetRarit et erhbl ¥ Theshirknt A9 199W) 2Ps FAlBRBEPRes IR tation
Pr oducednetAber & h&mcpaltﬁ.il(ilzliaﬁghlthm & bt f e e SUChopkasniag ve 19E1315L?c?h
ar as the tors can, expr e _gene.encqdi ng Al LI M (partjcul ar 20
preferab?% ?%gf%iﬁ%h REEF%¥l§?%9%§O§OIGﬁﬁe%gggfﬁgéppuléﬁ éﬁF%Hmaﬂﬁ&éch
produce sthkfstequedypeoybanida ol omdebbsdpbetrésisyuch aneprofanyalliic ing
cells a Kk I g.cells. anpl lLasm ds .i ngl ud pMAL C2,
poDas S FEG AR sl fol s RS I R R e TP f S ot
etclf | PNEIBE-qITERRIDoGKIEBROG el ir iamyrhestifify randepehiytenphobdsity,
Medi ci negy R B rsd 992 s Stk gh ﬁ&om&%ﬁ{ﬂ@,cﬁ]ﬂaﬂa&%ﬁ%&é Eangol |
are used as host cells, ~an expression vector is generally corfprirséd of, -at
least, & ProAREerTdparafer Tegibh ferrnan tiat F epctoabhict ReiDNA enebdirsg

the prasisiaitihe psesedhginventi on, termnation codon, terninator
region, 30 a%ere | i can. nimal_cells, or insect cells are

when_yeast ,
Used as host  AReq Bag Erbtali e Aaterest eoikts Tn the RemR KATF Of CYAPPLEE:
a piénotal ,culturiad t tadnefocondons, t erOHNA eheodinguthbodikkMogpaeligubael y

harvested by the usual method such as filtration or centrifugation

and suspended in apprepriate buffer. After the cell wall and/or cell
membrane of the cells and so on are disrupted by the method such as
lysis with sonication, lysozyme, and freeze-thawing, the membrane
20 fraction comprising the polypeptide of the present invention is
obtained by the method such as centrifugation or filtration. The
membrane fraction is solubilized with a detergent such as Triton—-X100 -
te obtain the crude extract. Finally, the polypeptide or the
polypeptide fragment is isolated and purified from the crude extract
25 Dby the usual method as illustrated above.
In the present invention, the term "inscluble carrisr” means
& carrier which is used to immobilize polypeptides on them by physical
adsorption or chemical linking. For example, the carrisr can be (1)
plate, test tube, tube, or the like having internal space, baad, ball,
30 filter, membrane, or the like made of water-insoluble materials
including plastics such as pelystyrene resin, pclycarbonate résin,
silicon resin or nylon resin, or glass, and {2) insoluble carrier
used in affinity chromatography such as cellulose carrier, agarose
- carrier, polyacrylamidecarrier, dextrancarrier, polystyrene carrier,

35 polyvnylalcohiol carrier, poly amino acid carrier, porous silica

carrier, etc.




preferably human AILIM of the present invention or its extracellular 35
region, and a termnation codon. It nay al so conprise the DNA encoding -a
si gnal peptide, enhancer sequence, 5 - and 3'-untranslated region 57 of the
gene encoding the AILIMof the present invention, splicing junctions,

pol yadenyl ation site, selectable marker region, and replicon. The
expression vector may also contain, if gequired, a gene for gene
anplification (marker) that is usually used. 5 A pronoter-operator region
to express thf Al‘t]l&M (gart icularly preferably human AILIM of the present
invention or 11% 'ex@Pateld (Tirstareh SirRFP R ampiatastap s fonal” an

oper at otn ad@d rdanShiwietDah e PrRe «nIAnEQUMIENE € n(NoHaX P Bx D) enzFole

exanpl e lvvhen the host is Escherichia, it preferably conprises .rcgr

pr onot ef LEPERS S br St RT L2 T ec ATBRORSCERE XPRteEdRdter DLPBBN pr GBI  toac
pronot etadi®isétepd | kRor&Exargt £5i @f1 Prﬂ%ﬁést%nﬁ%@'se%%ﬂomd@s@ Ve . g.,
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t hereof ,are ronot e r onot er enP_pronmoter _and so_on. en

t he hos?gl'i‘%d%"%%fkaa%bti%a%%’f? s%%’gyfg]é"%e%ﬁ%al i B%nésﬁﬁimé‘ianpl gatehassof
are SVigpodpluwese povadaser, uretseyi rlus jffcorader , abeaylcB8bdike pesnvteke ,and
so on. a. ur : r er is-20 not limted to the above
exanpl eé?cl h”g%%:é%le%%:e%&o uﬁ'\gcgrtl}ﬁggn rancer i sfge Ié%%??/lenf %F%&b‘?%&?%g.&%
pr efPer abtecolmi tiraprofedodcrriseat b mexadptles Lat hny hicemitse daroddnc idGideThe
comonl ye thsgde 4167 1M ML E QR OOk, FHAIRS £, G, i o , §0
on) is ﬁl yqstr%lged as_a tern natﬁ‘%%%o on. _Usﬁgr{cg gg@_oﬁgtgg?%#o?w :
synt het e t &mnaror star @Gsed AL ln 4 évdidHat oancegiloninascepti Bakerbans a
DNA capabl e @ﬁndr@oltle@mngaamai%@bge% seqyenseehh hesterGah! Sarfndive
includes a natural .plasmd, an artificially 30 mpdified plasmd_ (

fragmen E’fp?rcte}fpaﬁﬁéi‘d Sﬁ-g&?ﬁaeﬁg? n Bﬁgglrﬁt né., On the other hand, when used

15 alone, enzyme, luminescent material, biotin or avidin provide no

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

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

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

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

30 assay as well as the convenlence of manipulation.

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

Specifically, the principles of various methods as described

35 in “Immunecassay (3" 2dition., eds., Eiji Ishikawa et al, Igakushoin,

1987) ” can be applied.



synthetic plasmd, and so or.. Exanples of a preferable plasmds are
pBR322 or its artificial derivatives (DNA fragnent obtai nedby treating
pBR322 with appropriate restriction enzynes) for E. coli, yeast 2 p.

pl asm d or yeast chronosomal DNA for yeast, and pRSVneo ATCC 37198, 35
pSv2dhfr ATCC 37145, pdBPV-MATneo ATCC 37224, pSV2neo ATCC 37149, pSV2bsr,
etc. for manmal i an cells. 58 An enhanceg3sequence, pol yadenylation site,
and splicing junction that are usuaIIy used in the art, such as those

derived from _SV40 .can | so_ us bl e ker usuaIIy used can
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protein of the present”invention, termnation M na
to an aRRPSE at emmtﬂéBPFééH | EM)red, eapprepr | treliDNef r agnennsaghay,
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enzy an be used%%/ t he usual met hod such as digestion wt
r est 3%, YU S5Y2Y § gati on using T4 DNA |igase  Transformants of

t he present i myleﬂtté me@@mtbenﬁéﬁﬂﬂéxeﬁ aby ofrﬂddlﬂpﬁb.ﬂﬂlﬁmés@@iﬁﬁﬁh@ésgﬁﬁ or
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usual I'y use inte nven or exé’rfpl
bacteri Rrinciple of sandwich method, one—pot method, or solid-phase

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

is preferablyutilized ,. Particularly preferred 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 . -

Figure 1 shows respective reactivitlies of anti-human IgG

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

Panels {a) to (1) showrespectiva results of the assays indicated
below.

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

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

353 IgKantibody as a secondary antibody was added in the absence of primary
antibody into the microplate where wild-type HPB-ALL cells had been
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!n %%@Lor%ﬂptmibgffe&ﬁabnfgk %r%csrdd SQ¥ a primary antibody and
biotin-labeled anti-human IgFc¢ antibody was used as a secondary
antibody.

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

Panel (h): result of assay in which human anti-human AILIM
monoclonal antibedy JMab-138 was used as a primary antibody and
biotin-labeled anti-human Igk antibedy was used as a sscondar;
antibedy. .

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

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 secondary
antibody.

Panel (k): result of assay in which human anti-human AILIM
monoclonal antibody JMab-139 was used as a primary antibody and

biotin-labeled anti~human IgK antibody was used as a secondary



25 bean cake, and potato extract. If desired, they may conprise other
nutrients (for exanple, an inorganic salt (for exanple, calcium chloride,
sodi um di hydr ogenphosphat e, and nagnesium chloride), vitam ns, antibiotics
(for exanple, tetracycline, neonycin, anpicillin, kanamycin, etc.). 30
Cultivation is perfornmed by a nethod known in the art. Cultivation
conditions such as tenperature, pH of ths media, and cultivation tinme are
sel ected appropriately so that the protein of the present invention is
over prod ??b ecific media and cultivation conditions used dependi ng on
35 host Te e illustrated below, but are not Iimted thereto. Wen the
hosts are bactRatsl, BCti nnwuétes»f yeaslys 1of iWhdmntiousa B 0adtingiumdr qujzdm
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for about 3 t Fh24uryer ¥ Lkt l@P&dY stvindge lendnseachi pgnel f coecessands tMhahet he

host is Bagiid ug aEuhi V@wh%mumlaa §£i%ﬂﬁ% %@DAF}%J. %ﬁ%kg égi/\%es% L

about 16. to 96 hours wth aeration and stirrin necessary
host is 3fkedste W es2dFLHedYa are Burkhol der ninin?' nedia (Bostian,
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15 ATLIMmonoclona antlbodles tohuman 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 horizental axis
indicates the concentration of the antibody added.

20 The term “CHO” in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “human” indicates the result
of a binding assay to the human AILIM-overexpressing recombinant CHO
cell. ‘

Figure 4 shows binding activities of various human anti-human

25 AILIM monoclonal antibodies or human anti-KLE monoclonal antibodies
as a nagative control to human AILIM-overexpressing recombinant CHO
cells or wild-type CHO cells.

The vertical axis indicates flucrescence intensity as an index
of binding activity to the recombinant cells, and the horizontal axis

30 indicates the concentration of the antibody added.

The term “CHO” in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “*human” indicates the result
of a binding assay tTo the human AILIM-oversxpressing recombinant CHO
call

35 Figure 5 shows binding activities of various human anti-human

AILIMmonoclonal antibodlies to human AILIM-overexpressingrecombinant

“a



usual ly at about 30 to 40C for about 15 to 72 hours with aeration and
stirring, if necessary. When the host is an insect cell, an exanple of
nmedia is Grace'. 25 nmedia containing fetal bovine serum (Proc. Natl. Acad.
Sci. USA, Vol . 82, p. 8404 (1985)) . The pH thereof is preferably about
5to0 8. Cultivation can be perfornmed usually at about 20 to 40C for 15 to
100 hours with aeration and stirring, f necessary. The extracellul ar
region (soluble AILIM of AILIMof the O invention (particularly
preferably the human AlLI can be produced by culturing the

above- Mt Gifdd & e fiokdmeeveel FBO (patiscularly, animal cell or E call)

and al | owi ng trhe Se6feti 0 of 5 tiheriR-0Lel lubgegggnggd}.#&%%@aéﬁqnd=

Narmely, a culture filtrate (supernatant) Is obtalne S
filtrati%nPoRrIEBg At g AL Bhe ofeqdmd iglstnti ped Leul q‘;-udé'-h%lhdru.hental axis

pol ypeptiinds calte PP Rt it £ X 291EAt o pF tﬁ@eaﬂﬁi‘ﬁsag Lawention is purified
and isolated 61 fromthe culture filtrate ual nethod commonly used .

in otder to piRiF§FANFHL0Idt &bg Ragural iniicyrendiie ecetldi af ESkdmsliesy of

t he i sokalslhagn randnpulii fiicaticen gmet hed 1ar @ n@ Metdnegh» Utdd i Zdig specifd G+
affinity,. sych safflnlt% 1iq_ﬂ:{ornatogra]E) , a-method 5 utilizing
sol ubi | Pfy2 ngh 28 5P 1y hsbf L et CprE_ B eaFiBa %@Wn@mﬂﬁbd

utilizieglihe difference in nolecular weight, such as dialysis, ultra
filtration, F% filtration, .and sodium.dodacyl _sulfate-polyacrylam de gel

el ect r ophor esf $T 5% et WS US i 2 AN §e8S Qb TR BECP D esh dRge ~human
chr dhat égmpﬂmrmuidmd.rmyila@aies eoliintit ADBL Mgt apby xpae FBL Agaekdbinbii Alamat

t he di ff:ﬁbe%(éﬁl o'%yg: (iahg__ty 'téf-ﬁ]oqebhﬁ{] as reverse phase high performance

liquid c romatography, |I|2|ngthe difference in .
i soel ectric pBhatvestichhlagxiissortiécetes Flovuss: nrenddemttches ipryokeiam abd.
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usual nePAGEa5AENTAS FPPFIeéBﬂ:Ir@I‘T-l@fﬂ cnttisf it i anedded pended
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cells and so on are djsrupted b he” net hod such
assay to the wild-type C O cell, and “human” indicates the result

of a binding assay to the human AILIM-overexpressing racombinant CHO
cell.

Figure 7 shows binding activities of rat anti-human AILIM

20 monoclonal antibodies to mouse AILIM-overexpressing recombinant.CHO
cells or wild-type CHO cells.

The vertical axis indicates fluorescence intensity as an index -
of binding activity to the recombinant cells, and the horizontal axis ~
indicates the concentration of the antibody added.

25 The term “CHO” in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “mouse” indicates the result
of a binding assay to the mouse AILIM-oversxpressing recombinant CHO
cell.

Figure 8 shows binding activities of variocus human anti-human

30 AILIM monoclonal antibodies or human anti-KLH monoclonal antibodies
s’ a negativs control tec mouse AILIM—-overexpraessing recombinant CHO
calls or wild-type CHO calls.

The vertical axis indicates fluorescence intensity as an index
of binding activity to the rscombinant cells, and the horizontal axis

35 indicates the concentration of the antibody addsd.

The term "CHO” 1n the figure indicates the result of a binding

SUCH  as



|l ysis with sonication, |ysozynme, and freeze-thaw ng, the nmenbrane 20
fraction conprising the pol ypeptide of the present invention is obtained
by the nethod such as centrifugation or filtration. The nmenbrane fraction
is solubilized with a detergent such as Triton-X100 to obtain the crude
extract, Finally, the polypeptide or the polypeptide fragnent is isolated
and purified fromthe crude extract 25dyy the usual nethod as illustrated
above. In the present invention, the term"insoluble carrier’ neans a

carrier e bi Li.ze ypeptigdes or, rthemb S|cal |
adsor pt i %%‘L'%Q eﬁ%a f %&%rcgg EI“E‘S R L ea % g he)regil e,
test. tubBa bmbd;.ngrasﬁey I‘ad<EhIaamd>1mge im&a:lvap&m,esls&a@ rkabhbig@ntidger,
menbr ane the li ke made of water-insoluble materials including plastics

such as polystyrene resin, polycarbonate resin, silicon resin or nylon
resin, or gl assiguars SyloWﬁsbiu@ﬁ.Bgcmtixejrti&Sed irarabﬁisnhﬁma@mrﬁﬂia-tmm’(aaphy
suchsas [ s - I acrylam de carri

doxt Pan Aoy P HBRSC BB A L S o Bl A Y A S RBr ear A eomyant
am no ac¥RP cfaﬂl%ror pmb@stxsﬁ:ei@ﬁo catlser, etc. 62 The "l abeling substance

capabl e of i vifld,dgteckable: lmcatasnf%gg%gé@ﬁse%é%ﬁ@f B S indeont

i nvention incl udes, exanpl e, enzyme UOr escent er|
mat er i al9f Bilediing %@FWhtbrtO Féﬂl@%@%@ﬁeﬁn&rﬁﬁélspmd itbal hgrizmeyaksxdsch

as_per OXj l85€a £ £ Gehe %&%éﬁfﬁgtﬁanpSEOﬁhQaéﬁilbaa al Bggphosphat ase,
P- D- gal act osi daseéﬁggl ucoseoxi dase,_ gl ucose- 6- phosphat e dehydr ogenase,

al cofol  dehydsy o' CRAM st Tdén FAPBgENRRGL CHkaR G FREYE: ehtambisding

apo- gl ucoseapxidlagsy willepsspd WHY efalse, Acetwoghal &@xcﬁﬁi&ﬁi@sethe %%uﬂ.t

fluor esce t mmat r| al s such fl uores i sot hi oc anat e, cobi li n
or ot ei n,Oh & BLRGT I AR teaﬁlaﬁ%’gseaéiﬁ?'é‘-oaaﬁ%w SRRL R e B
r hodam n:eeliJs.ot hi ocyanate, etc.; radioisot opes such 3H, 14 C, 1251, 1311

T R R A B SR B P
t hel dt he¥I Idtmionambonak edtlbodllsm,to epzserdl LEMnonesespte saiey |ralcpmb|mann or
avidin pfiyide N0 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 "mouse” indicates the result
of binding assay to the mouse AILIM-oversxpressing recombinant CHO
cell. : - -

Figure 11 shows binding activitiss of variocus mouse anti-rat

25 AILIM monoclonal antibodies to rat AILIM-overexpressing 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 horizontal axis
indicates the concentration of the antibody added.

30 The term “CHO” in the figure indicates the result of a2 binding
assay to the wild-type CHO cell, and “rat” indicates the result of
a binding assay to the rat AILIM-overexpressing recombinant CHO cel.l .

Figure 12 shows binding activities of various human anti-human
AILIM monoclonal antibodies or human anti-KLH monoclonal antibodies

35 as a negative control To rat AILIM-overexpressing recombinant CHO

cells or wild-type CHO cells.



detect abl e signal, but when allowed to react with one or nore substances,

It can provide detectable signal. For exanple, when the label is an .
enzyme, at |least a substrate is necessary for the detection. Various types
of substrates can be used depending on the type of method 20 for neasuring
enzynme activity (colorinetry, f luoroscopy, nethod using biolum nescence
or chem cal |um nescence, etc.) . For ewnple, when the label is

peroxi dase, hydrogen peroxide can be used as a substrate. Alternatively,

when t he Iabei,ﬁl s hiati r}l avidin q9r ., €nzy; -nodifier avidin.is commonly
used but is nbt® VEhittEd t 83 FehtIAS2FRY A %%%ﬁ%@wwﬂ A iAToSBERE

subst anee it eadtivizgdtdepipndeagmbinkhe céyp@ (ﬁnélﬂh&tﬁtﬂt:@dr&ﬂeaﬂigd
Any of the, above- ntloned Iab l.s can be utili ﬁ e present
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exerrpllfled by EM T net hod géenzyrre | mmunoassay technique) |,
enzyme EHEHFRISNG-RIMEABEIBAF2TAAZYRE FHEUPAIGPOMMIAAIRF enzyme | munoassay

(EMM A), ENZypks *t@lihxbl“tﬁb"l mﬂ@ﬁ@@re tm&@%@%ngﬁiéé@l@%%éi b 8
enhanced i mmunoa say . roxi i nk age I nmunoassa In the presen
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I N18ccos daheeny ddsd e optipase: ABDIRVekerexpressing recombinant CHO cell.
Figure 14 shows binding activities of various human anti-human
AILIM monocleonal 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 the wild-type CHO_cell, and “*rat” indicates the rssult of -~
a binding assay to the rat AILIM-overexpressing recombinant CHO cell
25 Figure 15 shows proliferation activity of T cells derived from
a normal healthy perscon “donor A” in the assay for the activity of
transducing costimulatoery signal by various mouse anti-human AILIM
monocleonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with mouse anti-human AILIM monoclonal
30 antibody.

The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the dagres of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human
AILIM monoclonal antibody.

35 Figure 16 shows proliferation activity of T cells derived from

2 normal healthy person “donor A" in the assay for the activity of



wi th consideration given to the conveni ence of procedure and/or' economc
advant age, and particularly clinical versatility, the 15 principle of
sandwi ch nmet hod, one-pot nethod, or solid-phase one-antibody nethod, nore
preferably sandwi ch nethod or one-pot nethod is preferably utilized .

Parti cul

arly preferred is sandwi ch nethod wusing nulti-well mcrotiter

pl ate having many wells such as 96-wel| ggm croplate, or one-pot nethod
usi ng beads on which pol ypeptide is 20 i nmobilized and al so using a

count er pa

b
Descri pt i 5?1“5‘? UEHRT Cr O HY

eled with, enférre such as peroxidase or with biotin. Bri ef
Fgt¥ eS1I_RbRY Magidents Vemedaentty i iesn AILIM

anti - hunabnbgGon2b andiledyes aldindeMRdcLeK130L i LodY-a U
anti body to i\h{}@f man a i - hunannd,;\l LI Mcm)gocl %nal Q%%t Pﬁ' Ehggaﬁ&geég@&
TR TSt

cell ELI
results
whi ch bi

added in the a ‘e‘ﬁ%’é bfe

1 RR %/tt(?:?&fé’rer BafB| Buman at!ﬁil(jk)uwwmégpmqw@nal
aﬁtih@d:,assays I ndi cat ed bel ow. 30 Panel (a) : result of assay in
otin- I bel ed ant?j human I G anti body as secondary anti body was

et i ﬁ? FoR S ‘:“Hmourbt PR SHloed e npegagion

wi | d- t ypef HPB] Ahimtaihe mmm&ﬁdeprattefé dBanek &P)cc1l geuht c0f4 BSSR

as a secondary antlﬁa!éﬂ!El

whi ch bi eI ant| n K anti bod

was add gﬁé rimrﬁ'le% °E5Een éclosf H? ﬁﬁ?’ g%?lcﬁdﬂi?q -4 %He O EP‘SH%”&%W@H

wi | d-t ypeIlHRB-ndriockihasl hadtbbedy64 plated. Panel (c) : result of assay in
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pl’l mary

anti body and _biotin-Iabel ed anti=human ant 1 body” was "use

secondar§PReftaddg ntdbesigs pejrng @é‘sltﬂltoﬁifa’f%;‘-‘?é?)a‘qeﬁ whtbhatimiwman CD3
anti - hunesholldndl antibody together with mouse anti-human AILIM monoclonal

15

20

25

30

antibody.

The vertical axis indicates the amount of cellular incorporation
of fH]thymidine 2s 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
anti-human CETP monoclonal antibody was used as the negative control,
instead ¢f the mouse anti-human AILIM monoclonal antibody.

Figure 18 shows proliferation activity of T cells derived from _
a normal healthy person “doner B” 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 teogether with human anti-human AILIM monoclonal
antibody.

Thevertical axis indicates the amount of cellular ircorperation
of [*Hlthymidine as an index of the degres of cell prolifsration, 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 moneclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Figure 19 shows proliferation activity of T cells derivad from

2 normal healthy person “donor B” in the assay for the activity of



nonocl onal anti body JMab-136 was used as a primary anti body ar

bi otin-1abel ed anti-human | gK anti body was used as a secondary anti body.
Panel (f): result of assay in which human anti-human AlLIM 15 nonocl onal
anti body JMWab-136 was used as a prinmary anti body and biotin-I|abel ed
anti-human | gFc anti body was used as a secondary antibody. Panel (Q):
result of assay in which human anti-hu Al LI M nonocl onal anti body

JMab- 138 was used as a primary anti body and 20 biotin-I|abeled anti-hunman

I gG anti body was used as a _secondary antibody. Panel (h) : result of assay
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anti bodynangd,qbi otin-label ed anti-human | gK antibody was used as a
secondary antibody. 30 Panel (j) : result of assay in which human

ant i2 human Al Thewertdsa loxat s aﬁdibeaes\ﬁmbamagrlM§ askld: bsr AnporpBEYtion
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secondary " anti body._ Panel . resu assay in
AlLIM B fodBHea L ditd Soé lmﬁesm@e vmn@s@ur@men i hmmgnaant bobymand

bi oti n- A@@gMeﬂQ@@&lchgqanggb% ?ntlbody was used as a secondary 65
anti body. Panel (1) : result of assay in which human anti-human AlLIM
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Figure 20 shows proliferation activity of T cells derived fr. .
a normal healthy person “donor C” in the assay for the activity of
transducing costimulatory signal by various mouse anti-human AILIM

15 monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody togsther with mouse anti-human AILIM monoclonal
antibody.

The vertical axis indicates the amountof cellular incorporation
of [3H]thymidine as an index of the degree of cell proliferation, and

20 the horizontal axis indicates the concentration of mouse anti-human
AILIM monoclonal antibody.

In this figure, "JHCl” indicates result of assay in which -
anti-~human CETP monoclonal antibody was used as the negative control
instead of the mouse anti-human AILIM monoclonal antibody.

25 Figure 21 shows proliferatioﬁ activity of T cells derived from
a normal healthy person “donor C” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoclonal

30 antibody.

The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine 2s an index of the dagree of c2ll proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibedy.

35 In this figure, “anti-KLH” indicates result of assay in which

human anti—-KLH monoclonal antibody was used as the negative control,



as the control antibody. Figure 2 shows a calibration curve with respect to
human 1gG .0 nonocl onal antibody (standard material) assayed by sandw tch
ELI SA using anti-human |1 gG anti body. The vertical axis indicates
fluorescence, intensity, and the horizontal axis indicates the
concentration of the standard material.' Figure 3 shows binding activities
of various nouse anti-human 15 Al LI M nordcl onal anti bodi es to hunan

Al LI M over expressing reconbinant CHO cells or wild- type CHO cells. The -

Vert'Ca'lﬁgtsadngfcﬁhgshﬁhﬁﬁrgﬁﬁgﬂﬁﬁ Btﬁﬂiﬁhym%%o 4% 5 8b % di ng

activity to the reconbi nant cells, orizontal axis Tn dtes the
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Al LI M over expressi g W%%%%b?ﬁéﬂfhﬁﬁﬁﬁ 2ELM mppoeéonashansibpddi dYabl26.

actigities of Mﬂ?'OU%Lﬂh&ﬁﬁ%@ﬂi*hmmlﬁﬁw%%%m{i%|QHE‘]l:.b@&f/ badLes yor

human anti - KL nDnocI% g% anti bodies as a negative contro hunman
e
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t
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acti vi tiasxtig¥odsari ous hunman anti-hunman Al LI Monocl onal anti bodi es to human

Al LI M over EXIOFI%% @éaglasgmlsrm;y@%gﬁs%o%n%%éﬁz%m@lGEQBgsgg%llﬁe

vertical axks indicates fluorescence intensity as_an In
activityh c; @h%h?%%%? feh e R e %Bh?r%e%?? #énfal l pgosliferditdares atllde

concent naid aarotonfte 1aaki botyd delttetks the concentration of human anti-human
15 AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Gther notations are as follows:

20 "128": human anti-human AILIM monoclonal antibody JMabl2g.

"135": human anti-human AILIM monoc¢lonal antibody JMabl35.

"136”: human anti-human AILIM monoclonal antibody JMabl36.

Figure 23 shows proliferation activity of T cells derived from -
a normal healthy person “donor C” in the assay for the activity of

25 transducing costimulatory signal by various human anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoclonal
antibody.

Theverticalaxisiﬁdicatesthaamountofcellularincorporation

30 of [3H]thymidine as an index of the degres of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monccleonal antiboedy.

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 arse as follows:




5 The term"CHO' in the figure indicates the result of a binding assay to
the wld-type CHO cell, and "human" indicates the result of a binding -
assay to the human Al LI M overexpres sing reconbinant CHO cell. Figure 6
shows binding activities of various human anti-human -0 Al LI Monocl onal
anti bodi es to human Al LI M overexpressing reconbinant CHO cells or

w |l d-type CHO cells. The vertical axis ymdicates fluorescence intensity as
an ind, of bindi ng activity to the reconbinant cells, and the horizontal
axis indicat ei é oncentratlgn of the antibody added 15 The term " CHO'
inthe figure Adi cafBRafn@ntdshimagy AL M dioRpSheRay 2etibedyi Fdakypeé. cHO
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Al LI Moverexpr i,ng, reconbi nant CHO cell. Figure shows bi ndi n
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Al LI M over expF gs8Q2 4 etomai papl i €k tEehl scotvity b YPee CHO L8l il vag Fhen
vertical axis dlcgges fluorescence intensity as an index_ of binding

act i"vi t¥ Ii‘%rma Wi Rt oRel FRUCHM tHe Het izvkIfokitde pediddies °fhe.
concent tednh odu ol ngheo animbbayoagddeihn2b Therd €1dus G@ar Iantthehhh@w RILIM
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Al LI M ovexexbers’iamt isodynirousthe@HOL chehtmafi gt £~ Bursdows IiivnabAgclonal
acti vi téﬁé% arious hunman anti-hunman 30 Al LI M npbnocl onal anti bodi es or
human antr - monocl onal anti bodi es as'a negative control to nouse

Al LPM over expfles yengicadontisind i CHoe s dald @mounWolfdsel/mlact—mcarpe;cafhen
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activity to the'reconbi nant cells, and the "horizo da es-
t he cond¥htreRisH ot taﬁé-sahflfibéél‘y“eﬁd*d]é%l TPRCERERR T EMDOS Aumia &ngirbum.

|nd| catmﬁmqnégcs@j_gngj anah_aeugg 67 assay to the wld-type CHO cell, and
"mouse” i ndi Clat e% ¢ h%lrdﬁsrg t“antJ.—KLH" indicates result of assay in which

15 human anti-KLH monoclonal antibody was used as the negative control, |
"instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

*140%: human anti-human AILIM monoclonal antibody JMabl40.

*1417: human anti-human AILIM monoclonal antibody JMabl4l.

20 Figure 25 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of
transducing costimulatory signal by various mouse anti-human AILIM _
monoclonal antibodies using a microplate coated with anti-human CDX
monoclonal antibody together with mouse anti-human AILIM monoclona.

25 antibody.

The vertical axis indicates the amount of cellular incorporaticn
of [*H]thymidine as an index of the degrees of cell proliferation, and
the horizontal axis indicates the concentraticn of mouss anti-human
AILIM mecnocleonal antibody.

30 In this figure, "“JHC1” indicates result of assay in which
anti-human CETP monoclonal antibody was used as the nagative control,
instead of the mouses anti~human AILIM monoclonal antibody.

Figure 26 shows proliferation activity of T cells derived from
a normal hesalthy person “donor D” in the assay for the activity of

35 transducing costimulatory signal by various human anti-human AILIM

monoclonal antibodiss using a microplata coated with anti-~human CD3




of a binding assay to the nouse Al LI M overexpressing reconbinant CHO cell.
Figure 9 shows binding activities of various human anti-human 5 AILIM
nonocl onal anti bodi es to nouse Al LI M overexpressing reconbinant CHO cells
or wild-type CHO cells. The vertical axis indicates fluorescence intensity
as an index of binding activity to the reconbinant cells, and the
hori zontal axis indicates the concentrg%ion of the antibody added. 1, O

t

The term"CHO' in the figure indicates e result of a binding assay to.
the wild-type CHO cell, and "nouse" indicates the result of a binding
assay t d"aec kensk aatibvdsy Epesphes sy hgh rermrbiananthGHEncRI L IM Rt el dids 1
shows bifdd Q- @etivities of various human anti-human 15 Al LI M.nonocl onal
anti bodies to nouse AlLI M overexpressing reconbinant CHO cells or
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cell, arpptﬁ'm%‘od'lmaplat@&ﬁg@diy_esult of binding assay to the nouse
Al LI M over expr essi ng reconmbi nant” CHO __ cel|. ‘Figure 11 shows binding
activities of WarfodsthER: att L 28 ndiqamafonssidisart sanddodireshtichy at

Al LI M ovenitpeas i Skg Aeoniiantn coHaells @fediblsdehy R QL ebES - oThe

verti cal, a§ sar#erércgc tes fluorescence intensity as an index of binding

activit ¥y % ec iilﬂﬁgﬁfl G NURAP (A HEr PoReE henaki antibedEat es t he
conténtr at i on cthetrhecaattiibady sadded £ THwesterm "CHO' in the figure |
i ndi cates the . ,gsylt bi_ndi n as the wild-type . cell, and '
"rat" indicat esﬁ?’he‘ rhglisnﬁ ¢ 2Bt g%ﬂﬁaﬁldis‘ﬁé‘%géwfi#%‘?el rég{'ttl%_‘:|’c’:)1y JMablid. |
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activities of wakioug hugan ant i L ocl gnal .ant i hodj '
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15 2 normal healthy person “donor D” in the assay for the activity of |
transducing costimulatory signal by various human anti-~human AILIM ‘
monoclonal antibodies using a microplate 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 [3H]thymid.ine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human -
AILIM monoclonal antibody.

In this figure, “anti-KLH" indicates result of assay in which

25 human anti-KLH mornoclonal antibody was used as the negative control,
instead of the human anti-human AILIM moncclonal antibody.

Other notations are as follows:
"1l287: human anti-human AILIM moncclonal antibedy JMabl28§.
"1357: human anti-human AILIM monoclonal antibody JMabl3s.
30 *1367: human anti-human AILIM monoclonal antibody JMabl3s.
Figure 28 shows proliferation activity of T cells derived from
a2 normal healthy person “donor D” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
menocleonal antibodies using a microplate coated with anti-human CD3

35 monoclonal antibody together with human anti-human AILIM monoclonal

antibody.



cells or wild-type CHO cells. 6B The vertical axis indicates fluorescence
intensity as an index of binding activity to the reconbinant cells, and
the horizontal axis indicates the concentration of the antibody added. The
term"CHO' in the figure indicates the result of a binding 5 assay to the
w ld-type CHO cell, and "rat" indicates the result of a binding assay to
the rat Al LI M overexpressing reconbi nant4CHO cell. Figure 13 shows binding
activities of various human anti-human Al LI M nonocl onal antibodies to rat
AILIN¥overexpr$s ing reconmbinant, CHO cells or wild-type CHO cells. The
vertical axis PR %%?#?ﬁbFéﬁﬂ%ﬁﬁﬁ?ﬁ?@ﬁﬁmﬂﬁ%koEﬁe#ﬁ@é@r%ﬁCQﬁHﬂNaEpon
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uorescence i,ntensity an i o] ing activity to the
reconblﬁgﬁteggl z %gﬁdhFH?“h&Fﬂfb*?%Wa%xiggiﬂ %%fggn?h 2p5AReAY r at i on of
t he anti body aﬂUed ndhetienm a@dOas rEdhleoWdd gure indicates the result of a

binding assay 59"1; U.M%J’ld %ﬁﬁ.e nc%!.fLI}?'}rgonoc c:naf'dI & tesatlh[ﬁé efé”ét of

a bi ndi ng assay to the rat - over expressi ng reconbth
Fi gUre 15 shoWs3pf ol htmpat posiadiman WIGIIN muidslaeri vartibody Mool 3@l

heal thy per sony $60N0f. A nl Brkher@nsay Al aRtididy olci boADSHUE NG

costinmul atory S|gnal by various_nouse anti-human Al'L nonoc
anti bodi es usFHgiEe rﬁchBBIWétE gdafegqarion antivhtyeaf €oselasrisdtiond fr.

anti body hegrébesied thy rrwz.sgoﬁniaoham" Ak Maonocl ol - 3Q arkihedy. ofhe

vertlca% axi § i ndicates, t anount .o fellular i ncorporation
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thym di h&*8§ ﬁ"??id%?(s%’fm‘iﬁ%t‘d%r%égw cRY |Vt é?’é‘ﬁrbr?ntaln@“ma[n AILIM

moncclonal 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 ['Hlthymidine as an index of the degree of cell proliferation, and
20 the horizontal axis indicates the concentration of human anti-human
ATILIM moneoclonal antibody. |
In this figure, “anti-KLH"” indicates result of assay in which -
human anti-KLH monoclonal antibody was used as the negative coatrol. -
instead of the human anti-human AILIM monoclonal antibody.
25 Other notations are as follows:
*140”: human anti-human AILIM monocleonal antibody JMabl4o0.
“141”: human anti-human AILIM monoclonal antibody JMabl4l.
Figure 30 shows proliferation activity of T cells derived from
2 normal healthy person “donor E” in the assay for the activity of
30 transducing costimulatory signal by various mouse anti-human AILIM
monoclonal antibodies using a microplats coated with anti-human CD3
moneclonal antibody Together with mouse anti-human AILIM monoclonal
antibody.
The vertical axis indicates the amount of cellular incorporaticn
35 of [’H]thymidine as an index of the degress of cell proliferation, and

the horizontal axis indicates the concentration of mouse anti-human

ure indicates .



the horizontal axis indicates the concentration of nouse anti-human AILI M
nonocl onal anti body. 35 Figure 15 shows proliferation activity of T cells
derived from a normal healthy person "donor Al in the assay for the
activity of 69 transduci ng costinulatory signal by various human anti-humaz
Al LI M nonocl onal antibodies using a mcroplate coated with anti-hunman CD3
monocl onal anti body together w th human santi-human Al LI M nonocl onal

anti body. 5 The -vertical axis indicates the amount of cellul ar

i ncor por at | of h md ne, as an index of the degree of cell
prolifer H‘Qﬁ maﬁaéf?haa r?tdaﬂ axi s indicates the concentration of
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nonocl onal ' anti body. Flgure 8 shows proliteration ac
der F0ed 37ohRo %Ynornal heal t hy person 'donor Bl in the assay for the

activity of tmansduei gl eqsts mﬁé@ws $hgnAlo ik ¥ALEAYS l@%rﬁg{bcﬁ:{btdrﬁ@i%n
ant!l - hunan -

Al LI M 25 onal .anti bodi es ng_a_m cropl ate_coated w t
5 o HoR A A R bURVES GGrRERRW T FARUHEARITE KA L IR FORT R
ant i bodythd e niephitedl aaxssihatcsatestlid e @it a0fi oteblfUuhahan REATIPALHENON
of [3H thymdine as an{ dr?%(l&t.:dt he’ degree of cell proliferation, and
15 In this figure, “anti~KLH” irndicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclenal antibody.
Other notations are as follows:
*124”: human anti-human AILIM monoclecnal antibody JMabl24.
20 “126": human anti-human AILIM monoclonal antibody JMabhl26.
*127”: 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 Ttogether with human anti-human AILIM monoclonal
antibody.
Thevertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the dagree of cell proliferation, and
30 the horizontal axis indicatas 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 nsgative control,
instead of the human anti-human AILIM monoclonal antibedy.

35 Otker notations are as follows:

“128”: human anti-human AILIM monoclonal antibedy JMabl28.




30 the horizontal axis indicates the concentration of human anti-human

Al LI M nonocl onal antibody. In this figure, '3anti-KLHL1 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. 35
Figure 19 shows proliferation activity of T cells derived from a nornal
heal t hy person "donor Bl in the assay f the activity of 70 transducing
costimul atory signal by various human anfi-hunman Al LIM nonocl onal

anti bodies using a mcroplate coated with anti-human CD3 nonocl onal
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vertical axis PRdiStdtedd Aet AndiiCaR e St aRaPLE REcF pbt At RBARCEEPPTSHE On
t hyrti di o€ &% lahyimideneot st e idetyee fothseldgobicf €6 Al ign 1 iada A&t hand

ronoe! o5ab S8 PO e AHE IR RS L bR oh PRES UL I LB

IS 11 gure,
whi ch AALIMhopaacCERR lnmemdclardyt. anti body was used as the negative control

Shows pr ol i fofSrore AT ATy o catl s taatedodsr FBriTS Y5 AaThay Fhy ot
per son haBadranti-K.H meresd@anal entibedacwdyiusedoss the negative control,

15 instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

"1377: humaz_ﬁ. anti-human AILIM monocclonal antibody JMabl37.

*138”: human anti-human AILIM monoclonal antibody JMabl3s.

*139”: human anti-human AILIM monoclonal antibody JMabl39.

20 Flgure 34 shows prolliferation 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 -
monocleonal antibodies using a microplate coated with anti-human CDR
monoclonal antibody together with human anti-human AILIM monoclona

25 antibody.

The vertical axis indicates the amountof cellular incorporation
of [*H]thymidine as an indsx of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.

30 In this figure, "anti-KLH” indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as feollows:

*1407: human anti-human AILIM monoclenal antibody JMabl40.

35 *1417: human anti-human AILIM monoclonal antibody JMabl4l.

Figure 35 shows proliferation activity of T cells dexived from



transduci ng costinul atory signal by various human anti-human AlLIM

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 30
anti body. The vertical axis indicates the anount of cellular incorporation
of [3Hthym dine as an index of the degree of cell proliferation, and the
hori zontal axis indicates the concentratfyon of human anti-human AILIM
nonocl onal antibody 35 In this figure, "anti-KLH" indicates result of
assay |n whi ¢ anti - KLH nonocl opal ,antj body was used as the negative
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hori zontzadr, AKing didir eSadhen&Bpcentration of human anti-human 15 AILIM
monocl onal antibody. In this flgﬁ%ﬂ- "anti-KLH' indicates result of assay
a

in Which humdd ér’l"flrs KE}eweRocl pribsajefasessdd &Ff tdxsxeghr i vbich

cont r ol ,anﬂln&xtua@@h of Tt h&dﬁﬂﬁha&néhtw wAlsLh Mt aonoeh analcantidedy« & her
not ati ons g’ff ol | ows: : human__anti - human Al LI I\% nonocl onal .

ant i body" ?Quﬁﬁjrﬁa{h larﬂqmaﬁhr‘?a%w 1N HoHR? bref tdr 3 hody
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23 Showsd ero iaﬁ.efxggilgﬁyaﬁglrgiaﬁy“géngr Cif’l lign %rel \éesdsJyr %@r the activity of
15 wvariocus human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a scolution of human anti-human AILIM
monocleonal antibody (in ligquid phase) was added alone to a microplate
coated with anti-human CD3 monoclonal antibody.
The vertical axis indicates the amount of cellular incorporation
20 of [E]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 us;ed as the negative contrel,
25 instead of the human anti-human AILIM monoclonal antibody.
Other notations are as follows:
“1247: human anti-human AILIM monoclonal antibody JMabl24.
"1257: human anti-human AILIM monoclonal antibody JMabl25.
"126": human anti-human AILIM monoclonal antibody JMabl26.
30 Figure 37 shows proliferation activity of T cells derived from
a normal healthy person “donor D" in the assay for the activity of
variocus human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a scolution of human anti-human AILIM
monoclonal antibody (in liguid phase) was added alone to a microplate
35 coated with anti-human CD3 monocleonal antibody.

The vertical axis indicates the amount of cellular incorporation
]




a normal healthy person "donor C' in the assay for the activity of 25
transduci ng costinulatory signal by various human anti-human Al LI M

nonocl onal anti bodi es using a mcroplate coated with anti-human 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
30 of [3H thym dine as an index of therglegree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human AlILI M

nonocl onal .santibody.. In_this figure,. "antj-KLH' indicates result of assa
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Figure c205stsirr]n%visa1:%rr%l | Lf&ggior&hae% | X | tsglgﬂzi-gnceé% Shgggzi'z\/%%tfir—%r&]man ATILIM
15  monoclonal antibody (in liquid phase) was added alone to a microplate
coated with anti-human CD3 monoclonal antibody.

Thevertical axis indicates the amountof cellular incorporation
of {°H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human

20 AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH monocleonal antibody was used as the negative control, _
instead ¢f the humar 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 antibedy JMabl3s.

*13%”: human anti-human AILIM monoclonal antibody JMabl3s.

Figure 39 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of

30 wvarious human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a solution of human anti-human AILIM
monoclonal antibedy (in liquid phase) was added alone to a microplate
coated with anti-human CD3 monoclonal antibody.

Thevertical axis indicates the amount of cellular incorporation

35 of [*H]thymidine as an index of the degree of cell proliferation, and

tha horizontal axis indicates the concentraticen of human anti-human



a normal healthy person "donor D' in the assay for the activity of
transduci ng costinul atory signal by various nouse anti-human Al LZM -

nonocl onal anti bodi es using a mcroplate coated with anti-human CD3

nonocl onal anti body together with nouse-anti-human Al LI M nonocl ona. 25

anti body. The vertical axis indicates the anount of cellular incorporation
of [3H thym dine as an index of the degmee of cell proliferation, and the
hori zontal axis indicates the concentration of nouse anti-human Al LZM
nmonocl o ti bod 30, In_this.figure, "JHCL" indicates result of assay in
which antt: Lﬁ%ﬂ?%&ﬁ?ﬁ%DﬁB%FhﬂgY'antibody was used as the negative

control, instlsadhafs hegumreyseaani +KhHmaind &4 84 sones]ionals ggggpogy.w J_ic%pre
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15 AILIM monoclonal antibody.

In this figure, “JHCLl” indicates result of assay in which
anti-human CETP monoclonal antibody was used as the negative control,
instead of the mouse anti-human AILIM moncclonal antibody.

Figure 41 shows the amount of IFN-Y produced in the culture

20 supernatant of T cells derived from a normal healthy person “donor
B,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal 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 mousa anti-human
AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates result of assay in which
human anti-KLH menoclonal antibody was used as the negative control,
instsad of the human anti-human AILIM moncclonal antibedy.

30 Figure 42 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a2 normal healthy person “donor
B,” which were cultured in a microplate coated with human anti-human
AILIM moneoclonal antibody togesther with anti-human CD3 monoclonal
antibody.

35 The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicatas thes concentration of the mouse anti-human



nonocl onal anti bodies using a mcroplate coated with anti-human CD3

nonocl onal anti body together with human anti-human Al LI M nonocl onal

anti body. 20 The vertical axis indicates the amount of cellul ar

i ncorporation of CH thymdine as an i ndex of the degree of cell
proliferation, and. the horizontal axis indicates the concentration of
nouse anti-human Al LI M nonocl onal antlbody . Inthis figure, "anti-KLH
indicates result of assay in which 2-9 BRuman anti - KLH nonocl onal ant i body
was used as the negative control, instead of the human anti-human Al LI M
nonocl oMLIMﬁriobm;lorﬁJhe:mtﬁdﬂmyons are as follows: V' 128"' human
anti - human Al nogl onal anti.bo phbl 8. 1135": n_anti-human
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Al LIaM - nonocl paghranébstices 'ﬂ:&bnmuﬁi‘tcrdﬁﬂﬁtl\ﬁ-’yc Qb@cht hnakhis- hyran GD3
33 nono | body e Hman anti - TM nonocl qnal
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prolifepati di,kae Bakkzapta ' t h cent.ration.of
human antF-ﬁumoﬁB OL M WDHOCPBkaFOQEFI Q&%@ gﬁtéhEU%gg %Bé mmgﬁfloﬂﬁﬁ

i ndi cat @8tibsdlkt of assay in which human antl-KLH nmonocl onal ant i body was

useg as the ”@ﬂ%ts}é/&fé%mt LQhs 1ddstead; of I Qg Pgﬂﬁga%%?&%ﬁﬁ nﬁ' LM the

nonocl onal  ant| her. notations are as
anti - huFraﬁlAPEFRAln%ﬁb%Hd’r%caeﬁﬁ% B&&y CINEBRS¥ation3ef  thy) mav senen thahan?

Al LI M nmmDEMOmahoambhtanyaniNBlaa "139": human anti-human Al LI M
nonocl onal an gl)‘/L J\abl 39 Fj ure 29 shows grol I feration activity of T
cell's derived If’r' 8 AFHES hed Ty pErdbRtc@dnsrSBLY °h r?es%?sVsa’y“fBPJ-FHe

activi tgndf-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 tha culture
supernatant of T cells derived from a normal healthy person “donor
C," which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal

20 antibody.

The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human -
AILIM monoclenal antibody. ,

In this figure, “anti-KLH” indicates result of assay in whic.

253 human anti-KLH moneclonal 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 JMabl24.

“125": human anti-human AILIM monoclonal antibody JMabl2s.

30 "1267: human anti-human AILIM monoclonal antibody JMabl2s.

Figure 45 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy person “donor
C,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal

35 antibody.

Tha vertical axis indicates the concentration of IFN-Y, and the



transduci ng costinulatory signal by various human anti-human AILIM 15
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 an index of the degree of cell proliferation, and 20
the horizontal axis indicates the conceﬁg_r ation of human anti-human AILIM

nonocl onal antibody. In this figure, i - KLH' indicates result of assay
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15 The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human
AILIM meonoclonal 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 monoclenal antibody.

Other notations are as follows:

"137": human anti-human AILIM monoclonal antibody JMabl37. _
"1387: human anti-human AILIM monocleonal antibody JMabl38. -
“1397: human anti-human AILIM monoclonal antibody JMabl39.

25 Figure 47 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy perscn “donor
C,” which were cultured in a microplate coated with human anti~human
AILIM monoclonal antibody together with anti~human CD3 monoclonal
antibody.

30 The vertical axis indicates the concentration of IEN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human
AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates rasult of assay in which
human anti-KLH monoclonal antibody was used as ths negative control,

35 instead of the human anti-human AILIM monocional antibody.

Other notations are as follows:



The vertical axis indicates the amount 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 human anti-human AILIM
nonocl onal antibody. 15 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-hu Al LI M nonocl onal anti body. O her
notations are as follows: "124": hunman anti-hunman Al LI M nonocl onal anti body
JMab124. 20 "126":. human anti-hunman Al LI M monocl onal antibody JMabl 26.
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nnnocloH%TLA4 Ig”: Human CTLA4-IgFc chlmerlc molecule

15 “"SAl27: Anti-human AILIM mouse monoclonal antibody

Figure 49 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy person “donor
A", with PBMC of a normal healthy person “donor D” by various human
anti-human AILIM monoclonal antibodies in the proliferation test of

20 the T cells through the mixed lymphocyte reactions (MLR).

The vertical axis indicates the amount of incorporation of [3H]
thymidine as an index showing a level of cell proliferation, and the -
horizontal axis shows the concentration of the test samples.

Other notations are as follows:

25 “anti-KLH”: human anti-XKLH monoclonal antibody as a negative
controel.

“"JMab-124": human anti-human AILIMmonoclonal antibody JMabl24.

“126": human anti-human AILIM monoclonal antibody JMabl26.

*1277: human anti-human AILIM monoclonal antibedy JMabl27.

30 *128”7: human anti-human AILIM monoclonal antibody JMabl28.

*135”: human anti~human AILIM monoclenal antibody JMabl35.

*1367: human anti-human AILIM monoclonal antibody JMabl36.

*137": human anti-human AILIM moncclonal antibody JMabl37.

Figure 50 shows the inhibitory effect on T cell proliferation

35 in the case of culturing T cells from a normal healthy person “donor

D", with PBMC of a normal hsalthy person “donor B” by various test



anti body. The vertical axis indicates the anobunt of cellular incorporation

0O of [3 H thymdine. as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentration of human anti-hum AlILIM

nonocl onal antibody. In this figure, "anti-KLH" indicates result of assay

i n which human anti-KLH nonocl onal anti body was used as the negative ;
control, 15 instead of the human anti-Rggman Al LI M nonocl onal anti body. '
O her notati ons are as follows: "137": human anti-human Al LI M nonocl onal .

anti body J 3 " 138": n anti-human Al LI M nonocl onal anti body
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not atlonscﬂa??e4 as foI ows: "14 "ﬁf'énurran an 'Jﬁtmrré\é/'lrL\n%}IE%M nonocl onal anti body.
IMabP40." SAF "1 Aptithywman a&ﬁfrl%mrrswmmqnbm@i oaakiladibody JMabl 41.

Fi gure 35 showsgnral 51 esmbdonrctind il 1Qf-y e%%l:% Qﬁfrvé‘éjlf gaﬁ}”l erdfifn
nor mal heal t hy erson "donor, DO in the assay or the activi vari ous

mouse arfthi FREnEC AT GF "ghal C%H$ Hodte s ﬂ@rmﬁén%%‘ﬁ%hyms%rapmy
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liquid ph%?©%u$% Rgdfﬂt%éﬁggiégg anéﬁgggles in the proliferation test of
15 the T cells through the mixed lymphocyte reactions (MLR).

The vertical axis indicates the amount of incorporation of [H]
thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.

Other notations are as follows:

20 “anti-KLH”: human anti-XLH monoclonal antibody as a nagative
control.

“JMab-124": human anti-human AILIMmonoclonal antibody JMabl?24.

"1267: human anti-human AILIM monoclonal antibody JMabl26.

*1277: human anti-human AILIM monoclonal antibody JMabl27.

25 ' "128"”: human anti-humanh AILIM monocloﬁal”antibody JMablZg.

*1357:. human anti-human AILIM monoclonal antibody JMabl3s.

"136”: human anti-human AILIM monoclonal antiboedy JMabl36.

"137": human anti-human AILIM monoc¢lonal antibody JMabl37.

Figure 52 shows the inhibitory effect on T cell proliferation

30 in the case of culturing T cells from a normal healthy person “donor

C”, with PBMC of a normal healthy person “donor A” by various test

samples in the proliferation test of the T cells through the mixad
lymphocyte reacticons (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.



5 coated with anti-human CD3 nonocl onal anti body. The vertical. axis

I ndi cates the anount of cellular incorporation of (3 H thym dine as an

i ndex of the degree of cell proliferation, and the horizontal axis

i ndi cates the concentration of nouse anti-human Al LI M nonocl onal anti body.

10 In this figure, "11JHC!'" indicates result of assay in which anti-human
CETF nonoclonal . antibody was used as th 3 negative control, instead of the
nouse anti-hunman Al LI M nonocl onal anti body. Figure 36 shows proliferation
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15 "anti-KLH”: human anti-KLH monoclonal antibody as a negative
control,
“JMab-1247: human anti-human AILIMmonoclonal antibody JMabl24.
“1267: human anti-human AILIM monoclonal antibedy JMabl26.
“127": human anti-human AILIM moncclonal antibody JMabl27.
20 "128": human anti-human AILIM monoclonal antibody JMabl28.
"1357: human anti-human AILIM monoclonal antibody JMabl3s.
"136": human anti-human AILIM monocleonal antibedy JMabl3é6. _
“1377: human anti-human AILIM mecnoclonal antibody JMabl37
' Figure 54 shows the inhibitory effect on T cell proliferatio
25 in the case of culturing T cells from a normal healthy person “donor
E”, with PBMC of a normal healthy person “donor G” by various test
samples in the proliferation test of the T cells through the mixsd
lymphocyte reactions (MLR).
The vertical axis indicates the amount of incorporation of [*H]
30 thymidine as an index showing a level of cell prolifaration, and the
horizontal axis shows the concentration of the test samples.
Each description in the figures shows ths following.
"control mIgG”: Anti-human CD34/IgGl mouse monoclcnal antibody
“CD80 + 86 Ab"”: Themixture of anti-CD80 antibody and anti~CD86 antibody
35 “SAl2r: Anti-human AILIM mouse monoclonal antibody
“"CTLA4~-Ig": Human CTLA4-IgFc chimeric molecule




the horizontal axis indicates the concentration of human anti-human Al LI M
nonocl onal antibody. In this figure, "anti-KLH f indicates result of assay
in which 5 human anti-KLF. nonocl onal anti body was used as the negative
control, instead of the human anti-hurnan AlLIM nonocl onal antibody. other
notations are as follows: "12 18ff: human ariti-humaa Al LI M nonocl onal

anti body Twab128. 111350: hunan anti-hgman Al LI M nonocl onal anti body
JMab135. 0 "136": hunman anti-hunman Al LI M nonocl onal anti body JMab136.
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ariti body (&S use& a8 the nega |V%‘%5h%?%? of f&d HrB% ﬁEaEHWhnan the

aRtl-hummm¥¥¢nmdknﬁxmﬂom®¢wantbbodyncéhheatnomabfonﬁeatesaSSémﬁl@m5. 25

"137": human o] |body JMabl 37. "1138": human
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“ant i -human A onal anti bl 3B. "139": human anti - human
AILIWInnnoclon@mt&nﬁﬂﬁﬁdyhﬁWﬁ@iagtl—ﬁmgumenagl@h@hsa$¢:¢¢d£ﬁﬂtaonegetmvety
of T celdsnhhedived froma normal heal thy person "donor D' in the assay for
the activity of 30 various human anti-human Al LI M monocl onal antibodies -to

transduce cosPMHI 36" '@ﬁ%ﬁ%Pnﬁﬁéﬁuﬁaé6@&@Nﬂﬁﬁﬁc4ﬂﬂﬁ#ﬁ%ﬁ%¢°%ﬂﬁ%ﬁbAﬁELM

nonocl onal ant“llb(de hivthdr Quiteh -phasen mmdﬂﬁfbcﬂ&{‘@l ton @i BE L) Ol B8 .
coated with anti 39 WEF CD3 nonog{onal anti bod The vertical aX|s i ndi cat es
FI ul

the amount of Y Be-f Wt et ReAan MaRied? of

t hel@egree Of“déDW.phMmdﬁH&ﬂtﬂHhumﬁmiAILIM monoclonal antibody JMabl40.

“141”: human anti-human AILIM monocclonal 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 various test

20 samples in the proliferation test of the T cells through the mixed

- lymphocyte reactions (MLR).

The vertical axis indicates the amount of incorporation of [*H] _
thymidine as an index showing a level of cell proliferation, and the -
horizontal axis shows the concentratioﬁ. of the test samples.

25 Each description in the figures shows the following.
"contrel mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“CD80O + 86 Ab" : The mixﬁure of anti-CD80 antibody and anti~CD86 antibody
"SAl2”: Anti-human AILIM mouse monoclonal antibody
"CTLA4-Ig”: Human CTLA4-IgFc¢ chimeric molecule

30 Figure 37 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 “deonor E” by varicus test
samples in the proliferation test of the T calls through the mixed
lymphocyte reactions (MLR).

35 The vertical axis indicates the amount of incorperation of [*H]

thymidine as an index showing a level of cell proliferation, and the



the horizontal axis indicates the concentration of human anti-human 79

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. 5

O her notations are as follows: "140": human anti-human Al LI M nonocl onal
anti body JMabl 40. "141": human anti-human Al LI M nonocl onal anti body

JMabl 41. Figure 40 shows the anount ofsffFN-y produced in the culture _
supernatant of T cells derived froma normal healthy person "donor T O B,
" whi chheeteoauhlluaed s shows ofep| A <roed £6li 9h t B "BHSetapti shypass Al LI M
nonocl onal anéi bodﬁ t oget her wi,t h_anti_- human %ﬁ? nonocl ona anti body. The
vertical axisc7ndi BEEEE Phé lorCelFaliid s 1FNYS Whal TReLO%HR zont al

axi s indi cat esafbe-KnACenhn@sh oan of -K¥e mBuUsSEL &b 1 - dniBvodd B Al hdyative
nonocl onal _anti body. in this figure, "JHCL" indicates result of assay in
which SREFERbman CETP nonocl onal ant i body was used as the negative

contol, i nstaashel36he humasesamnt +humaran T AL Midd foaiee] nah + eé dPosib 1 Bisgur e

41 shows the g nt of LEN-7. produced.i e culture . 20 sypernatant. of T
cell's derived éc:m‘ agHISraﬁa nﬁgaﬁf‘lﬁl?npg‘kg&ywmlmﬁl na ette@RAd % ur ed
in a mcropl atE3¢vat edmant Anttdrhnmant AIRdMamoraldlldvaionact tnedy ardadduosty .

t oget her with, d - D n i hody..  _The vert.ical i

i ndi cates the %cé%?@??gﬁ?ﬁ& ?ﬁﬁ‘ég ig%&ﬁiltthec’%%%noarkhi zaor%ﬁjahfocg‘&i@ﬁ%d%oc‘at es
the concentrati4h” of hularneass -anmanh dFadM Mandt horok | analbady | H¥ey141n
thig figure, paptisKdlsiddi eakesnhesutb ofeABsaY 4 MIGH PHHE?a?%H'KLH
nonocl onal antibody was_used as_the negatfve control, i"nst 8ad of -t he RUman
anti - hubarFhs cemendfoer bharinmt’ s6dys Boom gurermel dirvstisheeaseunt donre

| FN-y pgoducee: ishide £ W tndrena 1S WRANARLARE rQfont “e@lHlos: ger ib?/,edaf:ieasaté@r_rfal
heal t hy person "donor B," which were cultured in a_mcroplate coated wth
human a% Q}ﬁﬁnﬁp the proll eration test 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 mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody

20 “CD80 + 86 Ab”: Themixtureof anti-CD80 antibody and anti-CD86 antibody
“SAl127: Anti-human AILIM mouse monoclonal antibody
“CTLA4-Ig"”: Human CTLA4-IgFc chiméric molecule -

Figure 59 shows the inhibitory effect on T cell proliferatior
in the case of culturing T cells from a2 normal healthy person “dono

25 G", with PBMC of a normal healthy person “donor F” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR}.

The vertical axis indicates the amount of incorporation.ofl?ﬁ]
thymidine as an index showing a level of cell praoliferation, and the

30 horizontal axis shows the conéentration of the test samples.

Each descriptien in the figures shows the following.

*anti-KLH”: human anti-KLH monocleonal antibody as a negative
control.

“JMab-136": human anti-human AILIMmonoclonal antibody JMabl36.

35 "138": human anti~human AILIM monoclonal antibody JMabl38.

"139": human anti-human AILIM monoclonal antibody JMabl39.



Al LI M nonocl onal anti body together wth anti-human CD3 nonocl onal

anti body. 35 The vertical axis indicates the concentration of IFN-7, and
the horizontal axis indicates the concentration of the nouse anti-human 80
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 antibody. 5
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“SALZ": 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 normal
healthy person “donor A” were co—cultured with PBMCs from a2 normal
healthy person “donor D” pre—cultured in the presence of human CTLA4-1g
20 chimeric molecule.

The vertical axis indicates the amount of cellular incorporation
of ['Hjthymidine 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 monocleonal antibody as a negative
control. ‘

*IMab—3124": human anti~human AILIMmonoclonal antibody JMablZd.

*1267”: human anti-human AILIM monoclonal antibody JMablZeé.

»1277: human anti-human AILIM monoclonal antibody JMabl27.

30 “128%: human anti-human AILIM monoclonal antibedy JMabl28.

*1357: human anti-human AILIM monoclonal antibody JMabl35.

*136": human anti-human AILIM monoclonal antibody JMabl3sé.

*1377: human anti-human AILIM monoclonal antibody JMabl37.

Figure 62 shows the inhibitory effect of various control test

35 substances on the proliferation of T cells in the assay using mixed

lymphocyte reaction (MLR}). Tcells fromanormal healthyperson “donor



30 "126ff: human anti-human AILIM nonocl onal antibody JMab126. Figure 45
shows the anobunt of IFN-y produced in the culture supernatant of T cells
derived froma normal healthy person "donor C, ' which were cultured in a
m cropl ate coated with human anti-human- Al LI M nonocl onal anti body toget her
wi th anti-human CD3 nonocl onal 35 anti body. The vertical axis indicates
the concentration of IFN-,,/, and the ~. i 81 horizontal axis indicates the
concentration of the nouse anti-hurman & LI M monocl onal antibody. In this
figure, "anti-KLH'" indicates -result of assay in which human anti-KLH
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healthy person “doncr 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 £ollows:

20 “anti-KLH": human anti-KLH monoclonal antibedy as a negative
control.

"JMab-124": human anti-human AILIMmonoclonal antibody JMabl24. -

“126": human anti-human AILIM monoclonal antibody JMablZe.

*127": human anti-human AILIM monoclonal antibody JMabl27,

23 “128": human anti-human AILIM monoclonal antibody JMablZs.

“1353”: human anti-human AILIM monoclonal antibody JMabl3s.

"1367: human anti-human AILIM mcnoclonal antibody JMabl36.

*137": human anti-human AILIM monoclonal antibedy 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 from a normal healthy person “donor

A” pre-cultured in the presence of human CTLA4-Ig chimeric molecule.

The vertical axis indicates the amount of cellular incorporation

35 of [’H]lthymidine as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentrations of test substances.




supernatant of T cells derived froma normal healthy person "donor C,
which were cultured in a mcroplate coated with human anti-human AlILIM
nonocl onal anti body together with anti-human CD3 nonocl onal antibody. 30
The vertical axis indicates the concentration of IFN-,y, and the

hori zontal axis indicates the concentration of the nouse anti-human AlLIM
nonocl onal antibody. In this figure, 'agbi-KLH' indicates result of assay
in which human anti-KLH nonocl onal anti body was used as the negative

control, 35 ead of _.the human anti_hunman AlLI M rmnocl opal anti body.
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15 *anti-KLH”: human anti-KLH monoclonal antibody as a negative

control.
“JMab~124": human anti-human AILIMmoneclonal antibody JMabl24.
“126”: human anti-human AILIM monoclonal antibody JMabl2s6.
*127": human anti-human AILIM monoclonel antibody JMabl27.
20 “1287: human anti-~human AILIM monoclonal antibody JMabl28.
"1357: human anti-human AILIM monoclonal antibody JMabl35.
*136": human anti-human AILIM monoclonal antiboedy JMabl3ls.
"137”: human anti-human AILIM monoclonal antibedy JMabl37.
Figure 66 shows the inhibitory effect of various centrol test
25 substances on the proliferation of T cells in the assay using mixed
lymphocyte reaction (MLR). Tcells fromancrmal 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.
Thevertical axis indicates the amount of cellular incorporation
30 of [*H]lthymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentrations of test substances.
Each description in the flgures shows the following.
“control mIgG”: Anti-human CD34/IgGl mouse moneclonal antibody
“CD80 + 86 Ab”: Themixture of anti-CDBRO antibody and anti-CD86 antibody
35 "5A127: Anti-human ATLIM mouse monoclonal antibody

Figure 67 shows the inhibitoryeffactof varicus human anti-human




hori zontal axis shows the concentration of the test sanples. O her
notations are as follows: 25 "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 Jvab124. 30 "126" : human anti-human "127": hunman anti-hunman

"128":
"137":

nonocl onal Al LI M nonocl onal Al LI M nmonocl onal Al LI M nonocl onal Fi gure 50

human anti-human "135": human anti-human " 136": human anti - human
human anti - hunan Al LI M npnocl onaéo Al LI M nonocl onal Al LI M

shows the inhibitory 35 in the case of culturing T cells from anti body
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The vertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degrée of cell proliferation, and
the horizental axis indicates the concentrations of test substances.

Other notations are as follows:

“é.nti—KLH": human anti-KLH monoclonal antibody as a negative
control.

"JMab-1367: human anti~human AILIMmonoclonal antibody JMabl3e

*138”: human anti-human AILIM monoclonal antibody JMabl38. '

*139"”: human anti-human AILIM monoclonal antibody JMabl39.

“140%: human anti-human AILIM moncclenal antibody JMabl40.

“1417: human anti-human AILIM monoclonal antibody JMabl4l.

Figure 68 shows the inhibitory effect of various control test
substances on the preoliferation of T cells in the assay using mixed
lymphocyte reaction (MLR). Tcells fromanormal healthy person *donor
G" were co—-cultured with PBMCs from a normal healthy person “donor
F” pre—~cultured in the presence of human CTLA4-Ig chimeric molecule.

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

Each description in the figures shows the following.
“control mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“CD80 + 86 Ab”: The mixture of anti-CD80 antibody and anti-CD86 antibaody
*SAl2”: Anti-human AILIM mouse monoclonal antibody

Figure 62 shows the inhibitory effect 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 normal
healthy person “donor G” were co-cultured with PBMCs from a normal
healthy person “*donor F” pre—cultured in the presence of human CTLA4-Ig
chimeric molecule.

The vertical axis indicates the amount of cellular incorporation

of [PH]thymidine as an index of the degree of cell proliferation, and




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 and anti-CD86 anti body "migd": Anti-hunman CD34/1gd
nouse nonocl onal anti body "CTLA4-1g": Human CTLA4-1gFc chineric nol ecul e
10 "SA12": Anti-human Al LI M nouse nonocl onal anti body Figure 51 shows the

i nhibitory effect on T cell proI iferatign 1in the case of culturing T cells
froma nornal healthy person "donor D', with PBMC of a nornmal healthy

person & ?’lfO B" n\éﬁ\i[ i ous, h man anti-human Al LI M nonocl onal anti bodi es
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of cell proI i frhleatnemm,lcaridakhle ihdikczessathaxtstshedsciheteQNE ety r &b Huy of
the tes&u§Q£$&@ .néLCLng activity of antibody, and the horizontal axis

15 indicates the concentration of antibody.

Figure 71 shows ADCC-inducing activity of various 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 inhibitory effect of anti-AILIM antibody -
on delayed allergy.

25 The vertical axis indicates the size of redness measured as
an index of the onset of delayed allergy, and the horizontal axis
indicates the type of test sample given to animal subjects.

Figure 73 shows proliferation activity of monkey T cells in
the assay to determine the activity of various human anti-human AILIM

30 monoclonal antibodies to transduce costimulatory signal, using a
microplate coated with human anti-human AILIM monoclonal antibody
together with anti-human CD3 monoclonal antibody.

The vertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and

33 thehorizontal axisindicates the concentrationof the humananti-human
AILIM monoclonal antibody.




Each description in the figures shows the follow ng. "CD80 + 8611: The
m xture of anti-CD80 anti body and anti-CD86 antibody "m gd": Anti-human
CD34/1gd nouse nonocl onal anti body "CTLA4-19g": Human CTLA4-ZgFc chineric
nol ecule 5 "SA12": Anti-human Al LI M nouse nonocl onal anti body Fi gure 53
shows the inhibitory effect on T cell proliferation in the case of
culturing T cells froma normal healthy person "donor C', with PBMC of a

nor mal

heal t hy person "donor A" by vari®dus human anti-human Al LI M

nonocl onal antibodies in the proliferation test of 10 the T cells t hr ough

the nixed | ynphegytse fieactd onantM-REHThaqyekteeal8%1 6 dNHLALInt BEich

anount of mcorpo:ﬁ&tl_gon of J.L)SF' th#{)nl di -ne as an i ndex show ng a | evel
L RERPCIONRIr 226
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anti.-KLH rmr}gcl onal {mti body. 6&% a, negative, cont rgl .. "JMab- 124" human
0
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hupan td - " =: hu anti - hupan Al LI M nonocl.onal ATL
monoci G S %oﬁé?zrﬂrﬁgﬁﬂon‘b | BAGFCUAI EPRFABAGRIFORES . Al LI M
nonocl onal arfiiebodyr il 28x 1 s anhidbosyed Mabk2dZbanant igdzodyn IMEl2&or the
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concentration of soluble AILIM.

Figure 75 shows inhibitory activity of anti AILIM antibody
against binding between soluble AILIM ligands (hB7h-IgFc) and solub!
AILTM (AILIM-IgFc) of wvarious concentrations

The vertical axis indicates absorbance as an index for ther
inhibitory activity, and the horizontal axis indicates the
concentration of soluble AILIM.

Figure 76 shows inhibitory activity of anti AILIM antibody at
various concentrations against binding between soluble AILIM ligands
(hB7h-IgFc) and soluble AILIM (AILIM-IgFc).

The vertical axis indicates absorbance as an index for the
inhibitory activity, and the horizontal axis indicates the
concentration of scluble AILIM.

Figure 77 shows inhibitory activity of various human anti-human
AILIMmenoclonal antibodies to human T cell proliferation in the assas
to determine the activity of tramnsducing costimulatory signal using
a microplate coated with soluble human AILIM ligand (hB7h-IgFc)
together with anti-human CD3 monoclonal antibody.

The vertical axis indicates the amount of cellular incorporation
of [*Hlthymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of antibody.

Figure 78 shows inhibitory activity of various human anti-human
AILIM monocleonal antibodies to monksey T cell prolifsration in the
assay to determine the activity of transducing costimulatory signal
using a microplate coated with soluble human AILIM ligand (hB7h-IgFc)
together with anti-human CD3 monoclonal antibedy.

The vertical axis indic:ates the amount of cellular incorporation

of [PHlthymidine as an inc:i;ax of the degre= of cell prolifaration, and
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anti body JMab136. anti body JMab137 Figure 54 shows the inhibitory effect
on T cell proliferatio 25 in the case of culturing T cells froma nornal
heal t hy person "donor E', with PBMC of a nornal healthy person "donor G' by
various test sanples in the proliferation test of the T cells through the
m xed | ynphocyte reactions (M.R). The vertical axis indicates the anount
of incorporation of [3H 30 thym dine g an index showing a | evel of cell
proliferation, and the horizontal axis shows the concentration of the test
sanpl es. Each description in the figures shows the followng. "control
m oG : A i TRl 25E h%@é@aﬁeﬁoéhempn@m‘tm@yow cfsenti®edab” : The
m xture of anti-CDBO anti body and anti-CDB6 antibody 35 "SAl12": Anti-human
Al LI M mouse m)nocl onal antl body CTLA4 I g"' Human CTLA4-1gFc chineric

255005y : ) & tieat on T cell proliferation

in the case ofwwbkaéew irn@@ﬂxtﬁoﬁrﬁnﬁm@rt%lteﬁeﬁhtwaoa&%gsl1"1:9'@1‘61& wifth
with_PBMC of a normal healthy gprson "donor G' by various human anti-hunman

Al LI R noTfI@ TSRS &%t FFGHRIS SinPtife 15r BPIEf EPaPRopoResTusd 2% haiaar ldalted

t hr ough dergfiaxed | ynphocyte reactions (MLR). The vertical axis indicates
t he amount of incorporation of [3H thym dine as an index show ng a | evel
of cell proliferation, and the horizontal axis shows the concentration of

t he testEmnmleeSL grlaglarlacuﬁ.@tni @fs iatmragydol lows: . -0 "anti-KLH': human
anti - KL o As_a.negat Lve ontrol. . 36" _. _human
ant i -hugalgq%l noc onadé/an?cf%%gﬁ%}éb?%%.f ex?§§s?lﬂﬁl\wlgﬁm%\ t FLHEMaN

Al L}® nonocl or‘i‘aﬂo a‘-ﬁmaﬁodaf mnanﬂatgéllhumﬁHOanEMhaanHABI:MS/L cell)
eSO RSR MBS B L e enal
JNabl 41 deskizgded SEnsiRRRLiSe PRRILBCRSAPNGT f 66P~Bn NP ceHBlprthZ‘%Er% i endi n
the caseicofg /Gwotieni,ngs hiedal 48 ikl 992 NLEBLe HEAL MR PEF SR URRP! vol. 12,
No.l, p.51-35, 2000) of one of the present inventors, Tezuka.
15 Specifically, the method is as follows:
A cDMA (GenBank Accession Number: AB023135 (cDNA); BAAS2129
(amino acid }) containing the full-length ORF encoding human AILIM
was inserted into a vector pEF-neco. Then the resulting recombinant
expression vector was introduced into Chinese hamster ovary cells
20 (CHO cell) and cells of a human thymoma line, HPB-ALL, according to
a commenly used method using electroporation (260UF, 320V) with a
Gene Pulser (BioRad). Respective cells were cultured in RPMI1640 _
medium containing Geneticin (0. 8mg/ml; Gibco BRL) and 10% FCS to select
drug-resistant transformed cells. ‘
25 <1-2> Selection of recombinant HPB~ALL cells overexpressing human
ATLIM
Culture of the drug-resistant HPB-ALL cells selected in <1-1>
described above were centrifuged to give cell pellets. A mouse
anti-human AILIM monoclonal antibody named “SAl12" (mouse anti-human
30 JTT-1 antigen monoclonal antibody), which had been established and
reported previocusly (JP-A 11-238599 (Example 12) and W0OS98/38216
{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 lODp.J./lO5 cells). The resulting mixtures were
35 incubated at 4C for 30 minutes. The cells were washed twice with
above-mentionaed EDTA-BSA/PBS (200Ul) , and then phycoerythrin-labeled



F', with PBMC of a normal healthy person "donor E'" by various test 20
sanples in the proliferation test of the T cells through the m xed

| ynphocyte reactions (MLR). The vertical axis indicates the anmount of

i ncorporation of [3HL thym dine as an index show ng a | evel of cell
proliferation, and the horizontal axis shows the concentration of the test
sanpl es. 25 Each description in the figgaes shows the following. "control
m gG': Anti-human CD34/1gd nouse nonocl onal antibody "CD80 + 86 Ab" : The
m xture of anti-CD80 antibody and anti-CD86 anti body "SAlI2": Anti-hunman
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incorporation .
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Figure 58 sh i ghi Ritor f C if _tcase

of culturi ng%l&PPs ??o%htg n&/ol;"% P% ?E%ytpgbéo% 9’&0 qﬁé%d tﬂnP of. a
nor mal GREFETHEHerabAV e dUFGE FoeBfrdiioeds te4 givmngedd ipethets. TL
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(MR, he v r i cal . axis indicates the anmpunt of incorporation of |[3H
had een eled 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-menticoned EDTA-BSA/PBS, and then cell suspensions were prepared
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, FACSort
(Beckton—-Dichinsan), 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 £rom HPE—ALL cells overexpressing huma.
25 AILIM
The HPB-ALL cells overexpressing human AILIM, which had been
obtained in <1-2> described above, were centrifuged. Recovered cell
pellet was washed 4 times with phosphate buffer {(PBS; Nikken Seibutsu)
and then resuspended in a protease inhibitor-containing buffer
a0 (containing 25mM HEPES (pH7.4), LOmMMgClL:, 0.25M Sucrose, and protease
inhibiteor (10U/ml Aprotinine, 2ug/ml Pepstatin, 50{g/ml Leupeptin,
and 0.35mg/ml PMSE)) . Cell suspension was treated in a Potter-type
homogenizer, and centrifuged at a low speed (at 1,500rpm at 4C 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 suspended in phosphate buffer



thym dine as an index showng a |level of cell proliferation, and the

hori zontal axis shows the concentration of the test sanples. Each
description in the figures shows the follow ng- "control mgG': Anti-hunman
CD34/ 1 gGl nmouse nonocl onal antibody 20 "CD80 + 86 Ab": The m xture of
anti-CD80 anti body and anti--CDS6 antibody "SA12": Anti-human Al LI M

mouse' nonocl onal anti body "CTLA4-1g": PBi@man CTLA4-1gFc chimeric nolecule
Figure 59 shows the inhibitory effect on T cell proliferation in the case
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nonocl onal bo 139. 87 _"140":. n AILIM nonocl onal
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at a low speed (a2t 1, SDOrpm at 4C for 10 minutes). Subsequently,
resulting supernatant was subjected to ultracentrifugation (under
100,000g at 4°C for 1 hour). Precipitated membrane fraction was
recovered, and suspended in phosphate buffer (concentration of the
20 membrane fraction was adjusted so that 1lml PBS contains membrane
fractionderived from1x10’cells). The suspensionwas storedat-80°C.
The suspensioncontainingcell membrane fractionwasusaedas theantigen _
(immunogen) to prepare human antibody of the present invention, which -
, will be described later. ' |
25
Example 2 Preparation of hybridoma producing human anti~human AILIM

monoclonal antibody

In the present Example, preparation of monoclonal antibody was
carriedout according to a typical method as described in “Experimental
30 Medicine (supplement), Handbook for Cell Technology” (eds., T. Kuroki
et al., Yodosha, pp.66-74, 1992) and “Experimental Manual for
Monocleonal Antibody” (T. Ando et al., Kodansha, 1991).
Cell membrane fraction prepared from recombinant cells
overexpressing human AILIM provided in Example 1 was used as the
35 immunogen of human AILIM. |

Animals subjected to immunizationwere humanantibody-producing




"mgd": Anti-human CD34/1gGl nouse nonocl onal antibody "SA12": Anti-human
Al LI M nouse nonocl onal anti body 15 Figure 61 shows the inhibitory effect of
vari ous human anti-human Al LI M nonocl onal antibodies on the proliferation
of T cells in the assay using mxed |ynphocyte reaction (MLR) . T cells
froma normal healthy person "donor A" were co-cultured with PBMCs from a
normal heal thy person-"donor D' pre-cujgured in the presence of human
CTLA4- Ig 20 chineric nolecule. The vertical axis indicates the anmount of
cel I ul |ncor oratjon m di ne as, an_index of the degree of cell

prolife %%IF%‘?P d“”’c%&rﬁ&tle?ol_’i?ﬁ’a a¥Psdepar thed dratied dNedwteabreRs 16
t est subslam:eg 13©Etner m:;a;tlwa@uﬁéesaaefcgl:lsowoﬂis angirdd-H sghuisgy .
anti - W ant i boﬁ\{_ as.a ne % control. "JINab- 124" human
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a nti.bo " n anti - monocl ona
o R S PR SLLERE vy e et R e L B B
Jl\/ab135 " 136:1'lthumam ant¢rdpbaneAl kkbenoeedl dbal canti kedyuiabl 36

"137": ti-huppn ALl rmnoc |._ant .JMah137 Figure 62 shows
t he mh%% 'ﬁ%é 6?nv§rr”:¥o §e88n % B & t?‘gg’% 15]15’§’taances on t he

proliferati orEJO'.fhéI'r ofldis lmmmhegaﬁsa)lleM@mswddrdlmmyﬂﬁmqaﬁép@fbd

(MF) 4l bebl s dL00aR fonimts EaL | UNaRe/ 002 98001, 08 Donlel 60z 8Ly

wth P froma nornma person re-cu
pr e8enc@wfe huadn ICYEA4-IYg %ht# n@bp@emﬁé@@p@edm@w tdel begy redichngs

the amﬂnﬁe&?& i e i n@aepﬁm&hegen%i 33 ddpud dbBE AR ARk Nl o - the

degree of ce proliferation hori"zontal axis indicates the
concentioRR G BFiJPé@PtsU%@{é?&%%EL) EAcHAESEIPREI BNPFATERY FIHR 652 BHous
the foldaw ng.. "CDBO + 86": The m xture of anti-CD80 antibody and anti-CD86

ant i body "m " Anti-human CD34/l1. e _nmonoc] onal anti body "5A12":
Ant i - human Al%%ﬁfs’@aﬁn&&‘f“&% 23t “bo&;# °r of The two lmmunogens was

15 additionally injected to the footpad at l-week interval as secondary
and/or tertiary immunization. In the same manner, injection was
further carried out for final immunization two days before preparation
of lymphocytes, which is described below.

Two days after final immunization, lymphocytes were prepared

20 from (subinguinal and subgenual} lymph nodes and spleens of respective
transgenicmice subjected to immunization. The lymphocytes andmouse
myeloma calls P3/X63-AG8.653 (ATCC No. CRL-1580) were mixed at a ratio -
of 5:1, and polyethylene glycol 1500 (Boehringer Mannheim) was added
theretcasa fusionagent. Then, themixturewasdilutedwithl0 volume.

25 of serum—free basal medium EX-CELL301L ({JRH 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 Kg of aminopterin, and 3.88 mg of thymidine).
The cells were plated on 96-well microplates and cultured for 10-14

30 days to complete cell fusion. The cell fusion treatment yielded many
hybridomas.
<2-2> Screening of human meonoclonal antibody-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 monoclonal antibody against human AILIM,

Respective recombinant HPB-ALL cells and recombinant CHO cells



Figure 63 shows the inhibitory effect of various human anti-human AlILIM
nonocl onal anti bodies on the proliferation of T cells in ti assay using
m xed | ynphocyte reaction (MLR) . T cells froma norma.. healthy person
"donor D' were co-cultured with PBMCs froma normal healthy person "donor
B" pre-cultured in the presence of human CTLA4-1g 15 chinmeric nol ecul e.
The vertical axis indicates the amount g@fy cellular incorporation of [3H]
t hym di ne as an i ndex of the degree of cell proliferation, and the

hori zontal axis indica s ncen a ions of test substances. O her

not at i oy’ S BRI HHTD RaRafAcaRE+DRE PRV | ke Rimtdshdy
as a negatléachcmmﬁﬂkﬂ<:f"JﬁﬂﬂSﬂlzﬂG—wemmnﬁdldﬁaﬁla&ﬁﬁﬁn(f*L@“mEEQ§|(ﬁﬁgll)
ant i body J bl 24. 25 human anti - human ﬁ?an anti-human human anti - hunan
human a {ﬂ‘iﬁ%‘nc’n Htrratiehrh 2hufdl &ah -2 @#6iF -Al LI M nonocl onal
A|L|N|nonoclomﬁbse@dddﬁhmqneupeaahtaAhLbﬂhﬁnﬂo@quahasA&iéééﬂﬂﬂ@c% les

Al LI m)rl:ocl onal ant] b I\g 126. anti body JMabl1l27. anti bodel JVabl 28.
ant i Body’ J%Bié%%ta%P &?I%’j%%ma cy FPESWSJ?\%?@?h°FP§Gré%@-/M 't he
i nhi bi t emd effecati xafureawaeusncobbrel tfest 1" h3Qr. After the reaction was

completed, the mixed sample solution was discarded and each well was
washed 3 times with PBS containing 1% BSA (Sigma) .
Subsequently, peroxidase-conjugated goat anti-human

10 immunoglobulin (Fc) antibody (50l of the 2000-fold dilute per well;
Ameircan Corex; 1% BSA/PBS) was added to each well in order to detect
the heavy chain of human immunoglobulin (human monoclonal antibody)
in the hybridoma supernatant. The mixture was incubated at room
temperature for 1 hour.

15 On the other hand, peroxidase-conjugated goat anti-human
immunoglobulin X chain antibody (504l of the 2000-fold dilute per
well) was added to each well in order to detect the light chain of
human immunoglobulin (human monoclonal antibedy) 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 wers

washed 3 times with PBS containing 1% BSA. Tetramethylbenzidine -
(3,3',5,5’,—tetramethylbenzidine (IMB), 100pl/well, BIO-RAD) was
25 added to each well, and the resulting mixture was incubated at room
temperature for 15 minutes.
Subsequently, 1N H;S0; was added to each well (50pl/well) to
quench the reactien. The reactilon was monitored for absorbance at
a wavelength of 450nm by a microplate reader (Model 3550 Microplate
30 Reader, BIO-RAD).
Control ELISA experiment was performed in the same manner as
described above by using the folloﬁing items:
(1) Wild-type HPB-ALL cells, instead of human AILIM expressing
recombinant HPB-ALL cells;
35 (2) Wild-type CHO cells, instsad of human AILIM exprassing

recombinant CHO cells;




"127": "128": "135": "136": "137": 30 substances on the proliferation
of T cells in the assay using m xed |ynphocyte reaction (MR) . T cells
froma normal healthy person "donor C' were co-cultured with PBMCs from a
normal heal t hy person "donor A" pre-cultured in the presence of human
CTLA4-1g chimeric nol ecule. The vertical axis indicates the anmount of
cellular incorporation 35 of [3H thy ﬁ}r e as an index of the degree of

cell proliferation, and the horizontal”axis indicates the concentrations
of test substances. 89 Each description in the figures shows the foll ow ng.
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anti - KLH nonocl onal anti body as a ne Ive tro uman
anti - hutkavh e Mm‘ampcaﬁmﬁodﬁ ER&BI24. "126": human anti - human

Al LY M nonocl epaly st HebnadVBbds8u cm%a?umaﬁm@mﬁabuaﬁﬂl%@ Mapable
monocl o ant | bod JMab127. ~"128": human anti-hunman Al LI M nonocl onal
antlbodygjwﬁﬁi o human AILIM were selected by said screening.
<2-3> Prlmary cloning of hybridoma
Many types of hybridoma monoclones were established from the
various hybridomas (parental cell lines), which had been selected
15 in <2-2> described above, producing human monoclonal 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 Bioscience PTY), 1% penicillin/streptomycin (Sigma), 1%
HT Supplement (Gibco BRL) and 2.5% T-5TIM Culture Supplement
(Collaborative Biomedical Products) were added to EX-CELL301 medium -
(JRH Bigcscience) 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 Ml or 600 pl) of each well was combined
and mixed well with the modified medium (150 ml oxr 300 ml), and then
a 200-pl aliquot of the cell suspension was added to each well of
multiple %26-well microplates suchk that each well contained 4 cells
30 of the hybridoma. The above-mentionedmodifiedmedium (S0ml or 100ml)
was freshly added to the remaining cell suspension, which was mixed
well, and then the resulting cell suspension was added to each well
of other freshly preparsed multiple 96~well microplates such that each
well contained 2 cells of the hybridoma.
35 Cultivationwas continued for 1l to 2 weeks. After cultivation,

single colonies derived from a single hybridoma were found in many




"135": human anti-human Al LI M nonocl onal anti body JMab135. "136": hunman
anti-human Al LI M nonocl onal antibody JMabl 36. "137": human anti-human .
Al LI M nonocl onal anti body JMabl 37. Figure 66 shows the inhibitory effect
of various control test 25 substances on the proliferation of T cells in
the assay using m xed |ynphocyte reaction (MLR) . T cells froma nornal
heal t hy person "donor E' were co-cul tur with PBMCs froma nornmal healthy
person "donor G 'pre-cultured in the présence of human CTLA4-1g chineric
nol ecul e. The vertical axis indicates the amount of cellular incorporation
30 of [3¥pliAynidine as an index of the degree of cell proliferation, and
t he hori zontal | t <C st,.subst ances ch
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degree of cell proliferation, and the

of [3H thym s_an .ind
hori zont al .d‘lsrﬁngw %2 %61?16@# &t i d‘f‘Jtleé‘tlc%B%P&ﬁc‘@ss adguissed
not api omsoaxecam;rmélbwm thet prkkEht bupapiashi: KLH nonocl onal antibody as

a negative c r " 3 human _ant.i - human Al LI Monocl onal anti body
T aaL S 15g e BirantARE YA AT B Ao B ST T L SRR D R aan
"139": mgnarckondl hofribodyldde nstobhoanlAIaar.bodya Idelf1d: c15ndd 4@l ubdgaRN
anti - hunan- Al ld Mopnocl onal anti body JMab140. "141": human anti-human -

Al LI M m)no onal anti body JMabl 4. Figure 6B shows the inhibitory effect

of various contGisIne gxme)

15 AIF34 (JMabl24), AIF1B82 (JMab-126), AIF348 (JMab-127),
AIF620 (JMab-128), AIF1052 (JMab-135), AIH5D3. (JMab-136),
AIH386 (JMab-137), AII289 (JMab-138), AII394 (JMab—-lfiQ) .
AIT488 (JMab-140), AILJ40 (JIMab-141),
The names shown above are used through the present application,
20 namely in all Examples described below including the present Example,
and in Figures and Tables containing the assay result obtained in
this Example.

Example 3 Analysis of properties of monoclonal antibody
25 <3-1> Analyses of the heavy chain and light chain

ByusingELISAand flowcytometry describedbelow, itwasverified
that the monoclenal antibody against human AILIM produced by each
hybridoma clone, which had been cloned in <2—4> described above, was
indeasd a human monoclcnal 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 centrifugesd (at

35 1,800rpmfor2minutes) toprecipitate thecells, andthen the resulting

supernatant was discarded. Subsequantly, supernatant sample



substances on the proliferation of T cells in the assay using m xed

| ymphocyte reaction (MLR) . T cells froma normal healthy person "donor. 20
G' were co-cultured with PBMCs froma normal heal thy person "donor F"
pre-cultured in the presence of human CILA4-1g chineric nolecule. The
vertical axis indicates the anmount of cellular incorporation of [3H]

thym dine as an index of the degree of. cell proliferation, and the

hori zontal axis indicates the concentrétoloons of test substances 25 Each
description in the figures shows the following. "control cnlgG': Anti-human
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Al LI cl ti bod b ' 139 h LLIM

o] oRGR ST bady " FORBTAGY o0 2RAbH FS hEled RAEI b M T MTEEE bl
ant i bod¥hgMabdinensivn4vas peswreahtfiorthdPamisuiad nonox | oabligera body .

JMabl 41 . 10 thél&gnggr hows ; ARG, i nducing activity of various human
anti - human Al LI M nonocl onal antl odi es and control anti bodi es where

wi | d-type CHEEeriz-hepeladednsd -PHB2RalgE: 20dibedyTHE Wadiical axis
i ndicates thegi@tenof 2631 el0xheitusanseds ByntAREEyY ndudig)activity of
ant I§)Ody’ andBJI.cI;]‘glrt] { gfeglanatl—%uman IgFc antibody (EY Laboratories); or

Biotin-labeled anti-human Igk antibody (Vector).

After reaction, the secondary antibody was discarded and each
well of theplate was washedwith the above-mentioned phosphate buffer.
Subsequently, phycoerythrin-labeled streptavidin (Streptavidin-PE;

20 Pharmingen; diluted 500 time with the above-mentionedphosphatebuffer
and added at a quantity of 50 ul/well) was added to each well. The
mixture was reacted for 30 minutes inarefrigerator. After reaction, -
eachwell waswashedwith the above-mentionedphosphatebuffer. Then
the above-mentioned phosphate buffer was added to each wel.

25  (200pl/well) in order to suspend the cells.

Analysis was performed to determine the reactivity of the
anti-human AILIM moncclonal antibody in the culture supernatant of
each hybridema clone to the HPB-ALL cells overexptessing'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, inst=zad of human AILIM expressing
recombinant HPB-ALL cells;

(2) Human monoclonal antibody against KLH (kayhole limpet

35 hemocyanin, PIERCE) instead of hybridoma supernatant.

The human anti-KLH monoclonal antibody was prepared according



15 indicates the concentration of antibody. Figure 7-1 shows ADCC-i nduci ng
activity of various human anti-human Al LI M nonocl onal anti bodi es and
control anti body where human Al LI M overexpressing reconbi nant CHO cel | s
were used as the target cells. 20 The vertical axis indicates the f
requency of cell damage resulted fromthe ADCC-inducing activity of

anti body, and the horizontal axis indigates the concentration of antibody.
Figure 72 shows the inhibitory effect. of anti-AlLIMantibody on delayed
allergy. 25 The vertical axis indicates the size of redness neasured as an
i ndex of *® hER® ¥t JFaRfe? hyad %?F%Fb?edaﬁhp‘f%elfhoﬂzbht APy alameun 3iar athess
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anti body, wa ffﬁgh ﬁn% gative control, instead of the human anti-human
Al LIM nDnocIona ody igure 74 shows inhibitory activity of the
negéﬂlve<%ﬁ%krEﬂOLEP%nE|®®d®uﬁga|menoglﬂmahga@b;heén sol ubl e AlILIM Iigands
(hB7h-19Fc) - ad aQiie Add MAALMORY): 8hratous.L RNl b ?xtt' ORfmakne

vertical axis indicaté&s absorbance as an |ndex

activi t YAl meRechenp2ont BLLARE S iIRFAEEESPY Hdhe Suthadmamas @habfhae:bb@gne
AILIM . OLdrigiing <B-shana drndl pid@ny activib¥c0ipaRtindd ] Mparbirked¥% ton
agai nst mlun §Ebe ween sol.uble Al LIMI.i an s (hB7h- Ich) and sol ub3
out using a Human MJd onal AntIbody Isotyping Kit
15 (American Qualex) according to the experimental protocol attached
to the kit. ‘
All the human anti-human AILIM monoclonal antibodies were

determined to be IgG2/x.

20 Example4 Preparatiocnofhumanmoncclonal antibodyagainsthumanAILIM

(human anti-human AILIM monoclconal antibody) on large scale and its

purification
<4-1> Method 1 ‘
Cells of each hybridoma clene producing human anti-human AILIM

25 monoclonal antibody, which had been prepared in <2-4> described above,
were added to a tissue culture flask (50ml, FALCON), and cultured
in ASF104 medium (Ajinomoto) containing 10% Ultra Low Bovine IgG FBS
(GIBCO-BRL) to be confluence under an atmosphere of 5% CO, at 37C.

Subsequently, the whole culture liquid was transferred into

30 a new tissue culture flask (750ml, FALCON) , and the cells were cultured
in ASF104 medium (Ajinomoto} containing 10% Ultra Low Bovine IgG FBS
(GIBCO-BRL) to be confluent under an atmosphere of 5% CO, at 37C.

10 to 20 days after the culture, the culture supernatant of
each hybridomawas recovared and transferred intoa 50-ml polypropylene

35 conical tube (FALCON). The tube was centrifuged under 500xg for 5

minutes,.



Al LIM (Al LIM-~IgFc) of various concentrations . The vertical axis

I ndi cat es absorbance as an index for the inhibitory activity, and the -
hori zontal axis indicates the 15 concentration of soluble AILIM Figure 76
shows inhibitory activity of anti AlLIMantibody at various concentrations
agai nst bi ndi ng between soluble AZLIMIigands (hB7h -1gFc) and sol uble
AlLIM (Al LI M ZgFc). The vertical axis iy cates absorbance as an index for
the "O inhibitory activity, and the horizontal axis indicates the

concentration_of soluble AILIM Figure 77 shows _inhibitory activity of
vari ous humanS3R®FINBRETY AFBPMLTIAGC FBREF LAREREOBRBS I RRTADREIR ST Iddiyered

proli feltﬁ&b@@hl é\ $06r23382thOnd@igrRi-ngnti Re (RALGENI Y R4 EROSHUG Al w
costimulatory signal usin~" 25 a microplate coated with sol ubl e hurman AI LI M.

li gand EﬁB?HeFaﬁc) together with anti-hurnan CD3 nonocl onal antibody. The

vertical axi sThadiicptesté heasarnmaﬁednbn%el b Ul rd g eQiopaliat GO&blmn (%ﬂﬂ)rap
thymp di ne_as. an |02[d'}ex of the degree of cell proliferation,

hor iZoneAFLBXFX g Bro T BarAer T GhaORogie Loty cGel HRRA o ihons
i nhi bi t pryspB&tyi by fdkrvardonls) hawes Blow i rivgasf Al ki Maganocl onal

ti bodi t key T f t th t ' h
Betivity of SYATRHERnbYcottd R HP S e Ve S T BR BT ddrd
with lsohudiltémelrmmhs Mtiwbﬁygaﬁdir(ﬁﬁdaﬂ gEe)eJam‘og@?tH’yeE.ﬁuﬁﬁ.hgaItidmhuﬁnIﬁlaelg 3

nt rtig Xis_indi es e nt.o ul ar
monoci o Q‘l{ £&[ Igg yg)H?n€§ Y& c:oalum% 1&% ]i% ?rrggou flmﬁ.?

I ncor poraiion i ne as an |n ex of egrea o rollf
er atl onSulaﬁ%IquerltDB tﬁbeh@ﬂ-iuzi@ﬂit Slo laption maisc aeas rield zeoh edrthr at sohugfion

ant Lgfgy?a@eﬂ Made; £ G Card d g put ﬁhaeérmef ENEL PR The %&ﬁ%ﬁ’h ASV%EE&Q” s

ed In nore detail bel ow wt eference to 'S not
to be cOWsttirereaks Wersgavienriége @mmbtaﬁau%eeresp#ﬁzagaﬁqloﬁﬁﬁe wa

| MMUNOg@Palyzed against phosphate 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 abscorbance at
BAz3p measured by using a photospectrometer (lAzyp =1.4lmg/ml).
<4-2> Method 2

Cells of each hybridoma cione, which had been prepared in <2-4>

20 described above, were conditioned in ASFl04 medium (Ajincmoto)
containing 10% Ultra Low Bovine 1gG FBS {GIBCO—-BRL) (1-2x10°% Cells/ml
each) , and were platad 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 Protein G
column (HiTrap affinity column Protein G; Amersham Pharmacia)
pre-equilibratedwithphosphatebuffer (30ml) ataflowratzof 3ml/min.

Subsequantly, the column was washed with phosphate buffer (20ml) ,

30 and then 100mM citratse buffer (pH2.0) was loaded onto the column at
a flow rate of about lml/min to elute the antibody. Then, a solution
(pH9.0) of 750mM Tris-HC1 was added to neutralize the eluted solution,
and the resulting scolution was filtered through a filter (Millipore)
to remove white precipitate. The resulting filtrate was dialyzed

35 againstphosphatebuffer (overnight) and then filtered throughafilter

(Millipore). Thus purified anti-AILIM human monoclenal antibody was



<1-1> Preparation of reconbinant cell expi~essing human AILIM 1-0 Two types
of reconbinant cells (CHO cell and HPB-ALL cell) overexpressing human -

Al LI M were prepared according to the nethod as described in earlier
applications (JP-A No. Hei 11-29599 and- W98/38216) , as well as in a
previous report (Int. Immunology, Vol. 12, No.1, p.51-55, 2000) of one of
the present inventors, Tezuka. 15 Specjgscally, the nethod is as follows:
A cDNA (GenBank Accession Nunmber: AB023135 (cDNA) ; BAA8/0_129 (amino acid
)) containin the full-1leng gh ORF encodi ng human AILIM was inserted into a
vector pEF=3RES THepMt BRCReBUPELAGTReddRBI nant  expressi on vector was

i nt roduced |nto Chi nese hanster ovary cells 20 (CHO cell) and cells of a
human t hyno | i_ne, HPB-ALL, gcordl ng to .a commnlxI used net hod usi ng

el ec trc%@{&iuggﬁg; HRURTh aptichyman AL LM PR REeEIna lRasddoidye
cells wa:roe pGitlabUAEd M) RRHIl&EéQS Aedb Y cOpt aF NEHME %ﬂﬁbb@b%:ﬁ@m% Hai

G bcg nd 7.0-". FCS to select drug-resistant transformed cetts. 25
<1-2 n of reconbi nant HPB- A~LL cells overexpressing human AILIM
Cul ture of t h@ud'rllfg:erces'bs'tlaﬂuist h\h'l% At iceldrsa s alreghedoh dc Fdndl> andesekiihgd
above were centrifu ecal |ve o el l ets. ‘A nmous anti-human Al LI.M
monoc! ofElC ah e 58df7‘ If°§A1 al’grﬁﬁ?s%tla‘ﬁ’t 24 HR38 BN afhieddnas
monocl omzdow-tnetamﬂ:;a)v;tymﬁmahozhm AieaM asd aldt aedMand utiepashgdk4UerLoss! v
(JP-A 11z 49500 (Exanpl e 12) and W98/ 38216 (Exanple 12) ) by the present
|nventors was added to the call pellet (concentration: antibody sol ution
(1049/ n1<)5-d-|>l UEetebl hsERDFALBIN PBEISRasyadted &b etsrndref If0ghhtDb3dy
cells) 35«1 30 mi nutes.
The cel |°§Hm%riﬁ\%gslhdrpg?ﬂveié%%ﬁﬁ%£ ov°2f ngﬁiﬂ?gﬁggt%&Aé‘ggi}ng (200R) , and
t hen phycoer yBRERHSIeadk] &ficoabas appnavd wierl pSALPEedIoTen att5dowfag ILIM

di | uted m%@ﬂolétllo%@)l vias: asisteck s theret PgG R@ﬁérs;'d;?.b ngn&EBHQGSEMEQ éfﬂ%‘&ﬁ‘t \?Qs at
4C for 30 mr1 Aftc(feslncubatlon S were washed 3 tines wWth

EDTA- BSEPPBS AT el |9STRTIRIRT oni® vRPR-PREPAF ST BT EX@F ed3tRPdievel s of
humag Al LI M ofoheseet imanselrys (7o) tditibody (1.2 pg/ml inPBS; 100pl/well;

Organon Teknika) was added to each well of a 96-well ELISAmicroplate

(Nunc). The plate was incubated at room temperature for 2 hours to
adsorb the anti~IgG (Fc) antibody on the microplate. Subsegquently,
the supernatant was discarded, and the plate was washed 3 times with
20 phosphate buffer (PBS) containing 0.05% Tween20. A blocking reagent
(PBS containing 0.5% bovine serum albumin (BSA) and 0.1% Tween20)
was added to each well (200ul/well} and ths plate was incubated at
room temperature for 2 hours to block the anti~IgG {Fc) antibody~free -
sites on the plate. Then, the blocking reag=snt was discarded, and
253 each well was washed twice with PBS.

Human-derived IgGZ2 antibody (50ul/well; TheBindingSite), which
was usad as a standard antibody, was added at variocus concentrations
(0 to 100ng/ml)} to respective wells of the plate and the plate was
incubated at room temperature for 2 hours. Surplus solutions of

30 standard antibody were removed and each well was washed 3 times with
phbsphate buffer containing 0.05% Tween20.

Subsequently, peroxidase-conjugated goat anti-human IgG/k
antibody was added to each well (4,000 times dilutaed, 100 pl/well,
Protos), and the plate was incubated at room temperature for 1 hour.

35 The supernatant was discarded and the microplate was washed

3 times with phosphate bpffer containing 0.05% Tween20. A buffer



cell suspensions were analyzed in a flow cytoneter, FACSort

(Beckton-Di chinson), to select reconbi nant HPB-ALL cells overexpressing
human AILIM Selected cells were cultured to confluence in RPM 1640 nedi um
containing 10% FCS and (418 (Ing/m) . 3 <1-3> Sel ection of reconbi nant CHO
cells overexpressing human AILIM Culture of the drug-resistant CHO cells
selected in <l-]- described above vverelcoqlntri fuged to give cell pellets.

TlI. above-nenti onednouse anti-human ArClI"Mronocl onal ant i bodySA12, whi ch  had
been | abeled with FITC, was added to each cell pellet (antibody 15 sol ution
(200g/ nFyrERLDLEE Wi t HUEDTABSA/ PBRommResitt tdmg ni etrthesphweyd cinrclilzatiet at
4C for . & I r sh | ves iQne TA- BSA! RPBS,
and ther ol Saepenarons e s B apaet o 55 A dE RS SEbt AoSATRES (350D o

t he cel $0 pell tagueBnpr esdubhohevl 30 ofhjnpre rAlidd Mxafde eEpat iV éraee laldgialan

th 2 ' I ' fl. t FACSor t
(Bogkt it Br Chiiane 1E00RE/WELE) MR AR AL B AN BE AR 00k FeRpraativng
human Afe¥ MP@aFedt BdRE&ESs were cultured to _  confluence in RPML1640
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phosphat e buffer?ﬂ(:PBS' Ni kken Sei butsu) and then resuspended in a prot gase

i nhi bi B3Ot aThTERGPBAFFer *33°Econt ai ni ng 25r nM HEPES (pH7. 4) , | orwgd
0 . 25M Sucr oSeyntandpractssase weirehpdr forméd G4 cApratrenméeiuR G IdnLeRsEaki n,

509/ M Lleypepti ) PNVBF . | suspension_was treated in a
Potter-type %%b%ﬁ?g%g,gang ﬂ(.:nesr‘ftbrél ;-Tatflgc)eed J'él’tc%lléfel BW spEal tat #1, Bdrparat 4C
for 1@®bAvRites) . Subsequently, resulting supernatant was subjected to 35
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menbrane fraction was recovered, and “suspen ate
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<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>.
<DNA (GenBank AccessionNumber: AB023132 {(cDNA) ; BAAS2126 (amino -
acid)) containing the full-length ORF of mcouse AILIM was inserted
into a vector pEF-neo, and then the resulting recombinant expressio:
25 vector was introduced into Chinese hamster ovary cells (CHO cesll)
by a commonly used methed for electroporation (960 UF, 320 V) using
a Gene Pulser (BicRad). The cells were cultured in RPMI1640 medium
containing Geneticin (0.8mg/ml; Gibco BRL) and 10% FCS to select
drug~resistant transformed cells, thereby obtaining mouse
30 AILIM-overexpressing recombinant CHO cells.
<5-2~1-2>Preparationof racombinant CHO cell overexpressing rat AILIM
Recombinant CHO cells overexpressing rat AILIM were prepared
and obtainad in the same manner as described above in <1-1> and <1-3>.
A cDNA (GenBank Accession Number: AB(023134 (cDNA); BAAS2128
35 (amino acid)) containing the full-length ORF of rat AILIM was inserted

into a vector pEF-neo, and thern the resuiting recombinant expression




was stored at -80C . The suspension containing cell menbrane fraction was
used as the antigen (inmunogen) to prepare human anti body of the 5 present
i nvention, which will be described |ater. <1-5> Preparation of i mmunogen
from CHO cel | s overexpressing human AlILIM The CHCcal I s over expressing
human AILIM which had been obtained in <1-3> described above, were

di spersed with a scraper and were 10 cegggl fuged. Recovered cell pellet was

washed 4 tines with phosphate buffer Ni kken Sei butsu) and then
resuspended in a protease inhibitor-containingbuffer (containing25mvHEPES
(pH7. 4) ved WG 2inBrogMSiciote, Chm}lepeoberas‘eer ndwdnrst ore X IOU/SHO cell)

t t d S/ F Th
col 1 15 s et e n e e PR e v B AT B R ) s ing
centri fu?gé?@n%ﬂ?uésmw BpeBdd| at Iff@a@leérhsawene dwlrtuGdriinuRRMY 1640 medium
SUbseqUQ:rHrlﬁ’aabo @@uééh@'alémewa&ﬂavmgﬂs sau%e%ha? E%U'lb&a gt 1 f uggty 'c%“

(under 100 at 4C for hour rane ractlon Was

itate
reco@er&fu%%h%%fh’éled ?Flafﬁ-)?n%%ﬁh%@e b‘{"#if-g:? (comrraiat | optefintimg 20 rat

menbr ane f Al Po- a5 - a0k UaG e e 88mbRAL nkMcrBBS 490t ai ns nmenbrane fraction
derived from 1X107 cells) ., The suspension was stored at -80C C. The

SUSpPeNsiOIT CoNT AT i FgP2 R F1ARnBF aMBLPFACRRN 2RASPASEJ2E31PRE BAREGEAILIM

(i mmunogen) t aHy et @B atHd M&@fo&%@&%@m@ meeidld @t GRizh
2 Preparation of hybridoma producm

wi Il be described | ater

human amf ﬁ&ﬁ&npﬁ?wﬁ/ﬁdrﬂdhogx ?mjn ?ﬁnfl?BS yord atwepwsgsrﬁmmﬁﬁﬂ?ee , an

pr fﬁ@{j atdudy e&ftéﬂénﬂsl Qm&k—aaahtEQﬁMgW@§onca(ﬂ'i}loe@DOHtg &CCFRQBBQtEHgaa Eg@bﬁal
nme (0] as es.cri CI ne P n

for Cell c'flecahnoJT o‘%%'el( ra.f:\e r?&l%m& W3F %arb%ﬁusﬁ?gﬁgfgand
"Experi fenkPab. I\/Br&@ultmng Nbﬂtéah@rdatammtﬁrla@dtybn(ﬂ'as AndeceEda:lcngeﬂﬁmtambh :
1991) farac ed & oyfbi.nan

over expr sty hinns LRl Frprsan Sod R s kp B cAYEodfad cor pyimary

i Munog e i ateP Al LClam Rini naﬂ@es&l@fté@te@d offo Cieddunerhrzon Rerethonanas

ant HodyRROMICIfIGen to the rats into the footpad on the 7 day, 14™ day
and 28" day after the primary immunization. The lymph node cells
were collected from them 2 days after the final immunization.
The lymph node cells and mouse myeloma cell PAI (JCR No.BO11l3;
Res. Disclosure, Vol.217, p.155, 1982) were combined at a ratio of

20 5:1. The cells were fused to each other by using polyethylene glycol
4000 {(Boehringer Mannhesim) as a fusion agent to prepars monoclonal
antibody-producinghybridomas. Selectioncef hybridomaswas achieved _
by culturing them in ASF104 medium (Ajinomoto) containing HAT, 10%
fetal calf serum and aminopterin.

25 . Reactivity of ratmonoclonal antibody in the culture supernatant |
of each hybridoma to 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 scresning yielded multiple hybridomas producing wmonoclonal

antibody having reactivity against mouse AILIM.-

Among them, a hybridoma line was named “Bl0.5.” Cells of this
hybridoma  were  intraperitoneally  injected (10°  to 107
cells/0.5ml/mouse)} to ICR nu/nu mice (female;'Tto 8-wasks old) . 190

35 to 20 days after ths injection, the ascites was collected from each

mouse by laparotomy undsr anesthesia according to a commonly used



96 transgenic mce created by above-described nmethod (Nature Cenetics,

Vol .7, p.13-21, 194; Nature Cenetics, Vol.15, p.146-156, 1997; Published

Japanese Transl ation of International Application No. Hei 4-504365;

Publ i shed Japanese Transl ation of international Application 5 No. He

7-509137; N kkei Science, June, pp. 40-50, 1995; etc.). Milti-well

m cropl ates were used for cell culture. f%? 1> I mmuni zati on and preparation
Og

of hybridona Either of the imunogens ( | / rouse/ admi ni stration) prepared
in <1-4> (derived fronHPB-ALL) and in <1-5> (derived from CHO described O
above wast§iogen fbem@ta@@‘ve-m@m¢oﬂnéfdmnummmcammmdmﬁW|mtEr afTsgeni C

nouse. e et he t _Freun conpl et e adj uvant
(1 CJ\VCA%%%L;?E # ?%?f%%t%‘ aﬁgleasgsgérjﬁgneg?gy‘g‘?n%m#’i%% e (dayrrg) AfteJr

pri mar y <pmampzELe drreacetzméry of tihe anwikbodptogemsampsnoulde addi taonalinrM
injected to tagnggggggqlghsl pegkyd Nt gIvaly 88,56 r&fmo d#r}oa;]dtertlk?o%g/ .

i mmuni zati on. he same manner, 1 njection was urt her
final |ﬁﬁﬁnF?§FFQﬂr eRGiBasy bef ber éSpdepar &hiroRLISA uyespmmcbsnnm G2 deS

descri bed-Belowed Busdlays ki@l 44 aak d &yrpe Lxgnhoeyt es SeRsELbse

prepared ZO from (subi ngui nal and subgenua es and’s
respect??@vet ransgeni c m ce subjected to i muni zati on The | yrrphocyt es

andnouse nyeLgQsR G:%'l'l% 3:{@3- A3 I 1) o)1 ed. 3y a
ratio ep(fhyl %&?SS%%‘%oe%rR}rnger Mann (g%ié gﬁl

oters SyazearkeaaialrhiRen AT i ptaoazetnen, REGRELASS , AFha Bakbml tant
vol One. CR5 ©flbertapduas Sibsal meedieUnT EXm 4 R <d8i-osgi-ancakscribed

suspondeior B+ AT B Cri L oY DGER| SR A EORA T A 52 B e BFepare

hypoxant hi ﬂé—-"-lﬂﬁ_qa @emrmmcqhosre Wemn 1283 M ek llkywirdoBewel1TheIsgl | s

Sonpl rb SEpPLREe gt LEEAPRA! B8 B RERIARE AeITet many hybri domas.

<2-2> Scr eemW%ﬁqwﬁmﬁwmIséﬁalrnamamoﬁyswg@luu@gdhquidﬂraan aAynunber

of 1Bybrd flamRs pRECRREAA,d M 5ids handeseht Dot ARAVEr Y8k Ronoclonal antibodies
or control antibody prepared above were added to each well (antibody
concentrations: antibody of 200pg/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 quantity of 50ul/well, and the plates were reacted at room temperature

for2hours. Thesolutionsof themonoclonal antibodieswerediscarded,
and each well was washed 3 times with phosphate buffer containing -
1% BSA (Sigma). '

Subsequently, horseradish peroxidase-conjugated anti-huma.
25 1gG {Fc) antibodywasadded toeachwell {dilutedl1,000 times, 50pl/well;
American Qualex), and the plates were incubated at room temperature

for 1 hour.
Surplus solution of the labeled antibody was discarded and the
microplates were washed 3 times with phosphate buffer containing 1%
30 BSA. Buffer containing substrate (composition:
ortho—-phenylenediamine {(C—phenylenediamine, OPD;
20myg) /citrate-phosphate buffer (pH 5.0, 50 ml)/aqusous solution of
30% hydrogen peroxide (15ul)) was added to each well (100ul/well)
and the plates were incubated at room temperature for about 7 minutes.
35 Subsequently, 2Msulfuricacidwas added to each well {50ul/well)
to stop the reaction. Absorbance was measured at a wavelength of 490



screened with cell ELISA as described below to sel ect hybridomas 35
produci ng human nonocl onal anti body agai nst hunan AlLIM Respective

reconbi nant HPB- ALL cells and reconbi nant CHO cells 97 overexpressi ng human
AlLIM which are described above, were plated in each well of ELISA

96-wel | mcroplates (1x105 cell /well). Incubation was carried out at 37C
for 2 days. Subsequently, supernatant aofpreach well was di scarded, sanples
5 of supernatant of each hybri dorra cul ture was added thereto (501./well)

and t he m'xl%ure was | hcubat eg Q After Lhe reacti on was
conpl et 64, The" 5@ Janpt e %T‘%tf%ﬁ G&s (BFecBrdbd and each well was
washed 3 ti neCoritidoIPRSIGANbasAYNGatYpe BSAASH oiblh SUbSRAEIng control

(500 of THE JOHT ot AL e S AR O AP HAPBSF dahe
added tmaaamveedldascmmm dowoet ect the heavy chain of human

| obul I n, th d t ant
The i xt ure ved | HeuRaPRs o e SR RRY ATk oF 1oAY p AT Red e oker
hand, pelddkifdasle=220Yugtiedmgoatl 2ntardui@®s /3o obmble x2chai n
ant'bOdy (50. W“(ﬁa{ Snﬁggﬁngfgiﬂiﬂ P@rSa 1hg %ﬁ%ﬁ#ﬁgfﬁgngagh “?"

in order to det ect t chain of unman
monocl or@@lsca?ﬁh%mowai :‘the hybri dona supernat ant The m xture was

i ncubat ed at Q‘?%&Fﬂ@ﬁ&ﬁ&&ﬁ@né?r&n@bo&ﬁﬁugggl?zg%a%rﬁ%ﬂﬂr'r{{agn{bgfﬁnal

ant i body or ant| -human | gl antib r enov rom eac

mi crpl A¢SPodyd PREAVERE pPHt & v@(férl%%ed whighhediag t BePBS depealhedg
1v BSA. ifeldravmiilylahenzitbaeonéd 13, bads, un&@k&%@iﬂéﬁ%@i&&ﬁa&&%@mn

1001/we|| BI Oﬁ@% adde to each and the resulting m xture
was i ncl ﬁf%éq@pejr%t P8 1N8rtlﬂ?§ rﬁﬁs&t%%u%h???leqﬁkm
was addmntam-e:achnmugy(, 50He mm&:y dsf) Imwﬂumatmecrlemts afd T8ehnersgy ON
?@ng?n?k}odg‘ﬁr@%ﬁb crgﬁl(‘]f der Q%t %54%0%@ ?’X )a ni e Iate an
international depOSLtary authorlty under the Budapest Treaty; JP-A
11-239599 (Examples 1 and 2) and WO98/3B216 (Examples 1 and 2)).
(4) The above-prepared human monoclonal antibody against KLH
(keyhole limpet hemocyanin, PIERCE) instead of hybridoma supernatant.
Control ELISA experiment was performed in the same manner as
20 described above using wild-type CHO cell shown below, instead of
AILIM~-expressing recombinant CHO cell.
The result is shown in Figures 3 to 14. -
Based on the result obtained, 50%-effective concentration -
(ED50:ng/ml) was calculated as an index‘for the reactivity of each
25 human anti-human AILIM monoclonal antibody to human AILIM
(recombinant CHC cell overexpressing human AILIM), mouse AILIM
(recombinant CHC cells overexpressing mouse AILIM), or rat AILIM
(recombinant CHO cell overexpressingrat AILIM) . Theresultsobtained
by the calculation are shown below.
30 (&) ED50 for CHO over-expressing human AILIM
AIF 34 (JMab~124): 5.3ng/ml
AIF182 (JMab-126): 3.6ng/ml
AIF348 (JMab-127): 9.1ng/ml
AIF620 (JMab-128): 10.lng/ml
35 AIF1052 (JMab-135): 2.0ng/ml
AIHS5D3 (JMab-136): 7.5ng/ml




Control ELISA experinment was perforned in the same manner as descri bed
above by using the followng itens: (1) WId-type HPB-ALL cells, instead of
human Al LI M expressing reconbi nant HPB--ALL cells; 35 (2) WId-type CHO
cells, instead of human Al LI M expressing reconbinant CHO cells; 98 (3)
Mouse nonocl onal anti bodi es agai nst human Al LI M (SA12 or S&430;

JP- A11- 29599 (Exanple 12) and W98/ 38246 g Exanpl e 12)) instead of

hybri doma supernatant; (4) Human nonocl onal anti body agai nst KLH (keyhol e
i npet 5 henocyanip é%RCE i ns gzd of hybridoma supernatant. The human
anti - KLH nonocl onal 0 %%E"i bar 8d6BFEBLding to the same manner as

described above in xZrd®e byrMapupsg) ng1pabayemmeNnti oned human

ant i body- produci ng t enjc mc 1th, KLH “(keyhol e |inpet henobcyani n,

Pl ERCE). 7 Many hyﬁ%#ﬂ%i%s LP%%%E?% ) hubBn®RB8ABEI onal anti body capable of
bi ndi ng to human AlAIM3&r e{Redieel €0l) byl sabflgggrreeni ng. <2-3> Prinary

cl opi ng of hybrido t 0, br | doma ,npnoci ones were established
fro§1the vari ous H?%f?@%naéﬁﬁgﬁ?Lﬁ¥gi %e??g(W%es) , whi ch had been
selected 15 in <2-3» Idescri bed above, preégemng human nmonocl onal anti body

agai nst human Al LI the follow ng assg rocedure. Respective
hybri domas sel ecte f%%L2-2> descri bed Zbcé@gmgre plated in 24-well
m cropl at es. @4l [EBunfonf CHYbpivedormpire seacly wellse &I Idet er mi ned by

pi petting. Subsequ 1 1. al I 20 (FCS; Trace Bioscience
PT , 1%)peniciII?ﬂ%i%?%pﬁ%ﬁ%%i%bggfg%%ﬁsfggb.- HT Suppl enent (G bco BRL)

andv2. 5% T- STI M CulPtldi SSupPiiairehi /) ¢ CBLlhagboilat i ve Bi onedi cal Products)
were added to EX-CEQ@%@brqg&&w&lgggRH1§b§§?5§nce) containing 4.0 nV
[

L-glutam ne and lipid.  The - resulting_no Ied nediumwas used to dilute
hybri domas to 1x1C?35%84 | 61¥aPahéBt heSéepl@lvere suspended in each wel |
Cel | suspension (3@Q1didls ormMedo-139pf easg/mel |l was conbined and m xed

wel I with the modified edjym(1pf,m of 200, m) . and then
15 (C) ED50C for CHO overexpressing rat AILIM
. AIF 34 (JMab-124): 45ng/ml
AIF348 (JMab-127): 62ng/ml
AIF620 (JMab-128): 97ng/ml
ATIZ2B9 (JMab-138): 57ng/ml
20 AII3%4 (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.
25 Further, it has been revealed that 6 types of human anti-human
AILIM monoclonal antibodies (shown above in (B) and (C)) are reactive
to both mouse AILIM and rat AILIM (binding capability,

cross-reactivity) .

30 Example6 Determinationofaffinityandneutralizingactivityof human

anti-human AILIMmonccleonal antibody against the antigen (human AILIM)

Association rate constant (ka), dissociation rate constant (kd)
and dissociation constant (Kd} with respect to the reaction between
each of the purified various human anti-human AILIM moncclonal

35 antibodies prepared above and human AILIM were datermined using a

commercially available kit Biacore X (Amersham Pharmacia) .




a 200-1 aliquot of the cell suspension was added to each well of multiple

96-wel |l m croplates such that each well contained 4 cells 30 of the

hybri doma. The above--nenti onednodi fi ednmedi um (50m or 100m ) was freshly

added to the remaining cell suspension, which was m xed well, and then the
resulting cell suspension was added to each well of other freshly prepared
multiple 96-well mcroplates such that gaggh well contained 2 cells of the

hybridoma. 35 Cultivation was continued for 1 to 2 weeks . After

cultivati single colonies derived froma single hybridoma were found in
many 99 $§T1§ PXRRar 2 heoRePF BRC3ASEs t@eber BBELABdVET PrcEepsori chias

verified thatasfiumgm wBnesliarals idntidzogy s%%'o&séhbﬁnﬁptﬁ\él-ﬂll\é 4as g %%%%%d

in the culture supernatgnt in each well containing the col ony

Secondard® & GRAFAP bR2RT B dbkl S GE nfhesetpaiihey retanurs t@fa%éé’-hn@lnone
fromt hammwc )y Rydreange ok PrRErS thlt ah@@dcbmlﬁh@régﬁﬁl HEhIARGY R 11

per f gr med cording to the sane E§$ as described above in <2-3>. Cel
densgty Hrd E%hﬁ}%&ﬂék??F L BBLRBI (P cPOpPErawagChdj usted 10 to |

cel | /wlel | in thexamrRﬂ;emm—égp’erd:mlﬁrep‘ﬁ{i%dsﬁygﬁmﬂ]ggﬂlp@rq iRy ¥hEl dapa
nmonoc o ucin noc ant i ai nst_human Al LI M Part
A B R R L S L e S R R o S TS
Al F182 ({(Nath 12,6-)29,59;QI RE4mEplen36127) ) AhECR09§IMDLA288xMMFIONE (2)) by
(JMab- 1 . -13 6 -137) A11289 (JMab-138), A11394
(JIMab- 12%3 ﬁAﬁ%é"i}%ﬁﬁgﬁe‘%ﬁ%o %%%ﬁ%&flﬂ) , The nanmes shown above
arellsed throﬂ@ﬁQ¢k$¢W%§§ﬁ?r@§§BD@&ﬂiDﬁcmeDn@mhsbﬂMapzndudiaymhehuman
descr i begr el oy E‘cnﬁégdlébgiiﬁ‘%rﬁroeéwh@iﬁ‘ﬂ%’éem%r‘@o'lﬁmgxﬂﬂf?af‘gg PL§S

containing the ‘assay result obtained in  this Exa
of pr op &R RO HoIRER Sf&T At BodFmams e ml,ﬂslé%amd thhnbaeghcnau n
and | i glHuffed N30ml) at a flow rate of 3ml/min to adsorb the human AILIM-IGFc

in the culture supernatant on the column.

15 Subsequently, the column was washed with phosphate buffer (20ml),
and then 100mM citrate buffer (pH2.0) was loaded onto the column at
a flow rate of about iml/min to elute the human AILIM-IgFcC.
Subsequently, the eluted sclution was neutralized with a solution
(PH9.0) of 750mM Tris—-HC1l, and then dialyzed against phosphate buffer

20 {(overnight) . Then, the solution dialyzed was filtered through a
filter (Millipore). Thus purified anti-human AILIM-IgFc was
obtained.

Protein concentration was determined from the absorbance at -
A3 measured by using a photospectrometer (13;g = 1lmg/ml). The
25 concentration of human AILIM-IgFc was determined to be 0.28mg/ml.
Purifiedchimericproteinconsistingof theextracellularregion
ef ratAILIMand the constant region (Fc) of human IgGl (ratAILIM-IgFc;
JP-A 11-295%9 (Example 16 (2)) and WO98/38216 (Example 16 (2)) was
also prepared according to the same manner as described above. The
30 concentration of the rat AILIM-IgFc obtainad was determined to be
0.45mg/ml.
<6-2> Determination of affinity and neutralizing activity
Experimental procedures except for immobilization of antigen
(human AILIM-IgFc) on the sensor chip, which is described below, were
35  based on the instruction manual and experimental protocol attached

to the commercially available assay kit Biacore X




By using ELI SA and flow cytonmetry described below, itwasverified that the
nonocl onal anti body agai nst human Al LI M produced by each hybridoma cl one,
whi ch had been cloned in <2-4> described above, was indeed a human

nmonocl onal anti body. 30 The reconbi nant " HPB- ALL cel |l s overexpress ing human
AlLIM which 35 had been prepared in Exanple 1, were plated in each
v-shaped well of mcroplate (3x109 celili/gwell). Cells were cultured at 37C
in RPML1640 nedium containing 10a FCS. After the culture was conpl et ed,

t he plat was cenhglfu d.%ﬁl 1, 800rpmfor 2 mnutes) to precipitate the
cells, an erﬁ  supernatant was di scarded- Subsecruently,

super nat ant sHBP| buffer( jebhwalilhy nfyr onbhe BEPLSI) en oismm&dnyprm@rm:m Qied

Sa12 (207300 SR RPRRI R el (RN AR SRLEMRNGE A driasidl = F Lo

(501/ welde)l1ag atrachedoto arité bddy aves Addedate eaduvRlin. Tfﬁb@é&;hlérn%l\yas
After reaction, the sanmp

d5 f f
ot P bk iPa LI AhE bk Bl ol S el R S e an
(0.5% BSAMAHE® ddtediyi gl STMIdEDRARY LSabseguepylly, canyodnematie] he s @ciardar y

anti bodigs ‘pég\(:é_z\/%% wded 4,0 0 4L the above
phosphat e p?f er and adcriJt gfﬁa%?%géhﬁf% gg\f/tg:al@% OW déalgnts(?
suspend“tBe cel | s. The suspensi on was reacted for 30 m nutes |n a

refru gerat or . g¢Secondary ant—*dqﬂdyszhe LR- 'Affg%lgﬁ sy)thqﬁﬂig@@l%ﬂgvmdy

tlnlabeled antl- human | ant

d
B| 0{33 )FléBéP 4eAnt i - hYminS PREL MaRER BRES RUEBL S5 tEbrq)és)WaS @dded to the

Bi ot i n- kahisdnethiditde badurgKkaantibogyc oMegtioEsnsdktalig eackuBBeqhBg 1+
secondarx ant i b‘?re% was di scarded and each well of the plate was washed -
Wi th t hEREBOGESNERE FHRRHS PGS pRAKEL LETPeRs wors kuasia By adding Sopl o.
phycoer y¥hethahabebsdnst hegiravhdior idst.r epllayi ahevuaPts @0 Phaen mgemm-quut ed

3?055' ”?nmu‘gi:{:i Lhgqabov ANt kADES 1 PROSPIR! - BUtheh. LA Ay fQUR0LTtY
444RU {rescnance unit) and 2,213RU, respectively. The unit, RU,
corresponds to the mass per unit area; LRU=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 abova.

20 Phosphatebufferwas allowed to flow through the flowcell (sensor
chip) at a flow rate of 20)l/min, and each of purified human anti-human
AILIM monoclonral antibodies, which had been prepared in the Example -
above, was added thereto (10 to 50ug/ml, &0unl).

Standard condition for the measurement was: association phas.

25 for3minutes anddissociationphase for 10 minutes. Respective amounts
of antibody bound to and released from the antigen were monitored
over time to obtain a sensorgram. Dissociation of antiboedy from the
antigen was achieved by running PBS through.the sensor chip at a flow
rate of 20Ml/min.

30 Based on the resulting sensorgram data, association'rata
constant (ka), dissociation rate constant (kd) and dissociation
constant (Kd; Kd=kd/ka) were computed by using the analytical software
(BIAevaluation 3.0) attached to the kit

The affinity and the nesutralizing activity of mouse monoclonal

35 antibodies SAlZ and SG430 to the human AILIM prepared in the Example

described above were alse analyzed in the same manner as described




m xture was reacted for 30 mnutes in a refrigerator . After reaction,
each well was washed with the above-nentioned phosphate buffer. Then the
above-nmenti oned phosphate buffer was added to each wel. 25 (20041 /well.)
in order to suspend the cells. Analysis was perfornmed to determ ne the
reactivity of the anti-human Al LI M nonoclonal antibody in the culture
supernatant of each hybridoma clone taithe HPB-ALL cel|ls overexpressing
human AILIM in each well. 30 Control assay was performed in the sane :
manner ag.described above by using following items: (1) WIld-type HPB-ALL
cells, instead of human Al LI M expressing reconbinant HPB-ALL cells; (2)
Human nonocl oRabpartilyed yadegaisn ob tiklib ek eyteolshdwmpetlow85 henocyani n,
Pl ERCE) .i.nstead . of Jhybrido S n . Th anti - KL | onal
degheadgf oh aSuRginatant. The Byimp.ant! - KLEADNGe

anti body was prepared accordi ng 14 to’'the sane as d d above
in <2-18IFpy4i mAMabr kg4 he. 1 aboMe- meati onedlh@méfA ant i bodg- praddlici ng

transgenireigbce sMbbbi Kk (keyhol@ |inpet hepogyapin, PIERCE) . Based on
the result ( H ri doma cl ones descr?ggdﬁgbove 5T1n 2%94> wer e

all of the hyb
verifi eAlf84Be hﬂﬁ%‘%ﬁgclorﬂaﬁ’%ﬂrﬁqi bodi es cofstsiPrig of hBréaniodrived
heavy charpoand hwamnideyi ved, xdight chain. A pexagmpl e of }_h@exig-ssult IS
iIlust ratﬁ/g LoFigure 1, which involyves assay.result. f or hébri doma cl ones
Al H5D3 f3 B§ESé$M?bAPP§QQ (FMvE038)  and A183941f “Tvab- 139)9x1Q0 <3- 2>
| sot ypi agEsb3huame®en®e) onal2 guidiody The i sotypep-Swas detergapgdefor each
of e ant L.- hu Al LI.M Qcl onal ant | bpdjes, produced. by the
hyb{r(?dog’gggﬁﬁat hﬁ“&%’%@g%) cl on 'rbn <2-4> andgaﬁﬁi&'gzed in <%°-§L’S¥Qitgscri bed
above. BEL2RHI nalMam-l¥8s car¥.i’7ed.0'out using 4. tkper Monocl bnpt 1Mt i body

| sot ypi 591@& 1&&%@[%?n Qéall%)oqaccor di ng 10 %Jg[ﬁ;sexperi neng al g ot ocol

M nonocl ona’fajl'

attache fo the t he ‘'hunan anti - humahn ant i bodi es
were dBIERRBnetPMaPbeédlyG/ Kk -3x10° 3.5x1p7" 1.5x107
AIJ 40 (JMab—-141) 1.9%x10% - 1.9x%107° 1.0x107?
15 SA 12 7.8x10° 7.9%x107° 1.0%x1078
SG430 2,2x10* 1.5x1074 6.8x107°

Theresult shows thatallof thehumananti-humanAILIMmonoclonal
antibodies and anti-human AILIM mouse monoclonal 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 monoclenal antibodies in accordance with the present invention had

the capability of controlling (enhancihg and/or inhibiting) human

T cell responses (production of cytokines such as IFN—Y and IL—-4, cell

proliferation, ete¢.), in other words, whether or not the antibodies

exhibited regulatory activity on cellular +transduction of

30 AlILIM-mediated costimulatory signal. Analysis was performed based

on the amount of cytokines (IFN-Y and IL-4) producsd 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 mcnoclonal antibody OKT3 (ATCC CRL-80601) was

35 diluted with phosphate buffer (PBS) to final concentration of Bug/ml.
Each of the variocus human anti-human AILIMmonocclonal antibodies




20. Exanpl e4 Preparati onof human nonocl onal anti body aga inst human Al LI M
(human anti - human Al LI M nonocl onal anti body) on large scale and its
2urification <4-1> Method 1 Cells of each hybridoma cl one produci ng human
anti-human AlLIM .25 nonocl onal antibody, which hadbeenprepared in <2-4>
descri bed above, were added to a tissue culture flask (50m, FALCON) , and
cultured in LSF104 nedium (A} inonpto)ieontaining 10% Utra Low Bovine 1gG
FBS (G BCO-BRL) to be confluence under an atnosphere of 5% CO at 370C. -

Subsequentl%# éh% whol e (éulture | iquid was transferred into 30 a new
tissue REFPIFEROPISKITEOM FRALIGONTES torm fine Lranee Rigrat bt o Gdddg /md. .

ASF104 Tieeianmi pAidyi st DYn € eairai fi meh 08 Uhtred wOvk BRI ttept 85 FBSarious
(4 BCO BRL():Qto be, conf | uent ,gnder an. atnmpsphere O 5% C02 at 37 0 G 10
to 20 dRYRCHFTEFCLABS cAFt APEIPPAESUI HOMS /St R 4MIBRL) each hybzi doma
was recoveledCeadingansfnérredlianto wd thO-artippddgpr opyl ene 35 conical tube
(FALCON) The t.uhe trifuged.under 500xg_for 5 Il nutes. 102
Subléc’equent I y,éar esulr ?n%fcgg;ltwreﬂ%uraéfrgaﬁﬁ%?ﬁﬁt‘gﬁ %?‘ﬂ"? ett) BRFdGHHTAN
Sterili@mtimemdaldrerl emittibONA CENE, (Bumg/dhe F511 raf @awdSwel BF QMRS @Gy JHE
filtrat o] to i Tr Pratei.n G,col H Trap _,5 affinit

col umm %%én %%%%ﬁ%r%shg%mgﬁar %gglla;ﬁhg‘ra gl- eéﬁ?‘l#lg?gltgg kPRt pﬂ%gbﬁagges
buf fer (8)mlatd L F4Me it 2 BFLB b/ mawh Subizpuentd y(2)t hen €D MM MASD 3

washed f-ar a t h ti.bo of interest was
el ut ed rPl{)}syrwl}:ol_'agl nggﬁ%g%&igio&ﬁg gﬂs%%ﬁl%éragtl 6%&85&1‘:& oq' Jt’h%%%?Umﬁ'ée[pgalg%@v
rat 8 ofwmu%nwﬁa*h%qﬁ.as‘-03§£séaﬁeﬁt Ihpuntshe elintbmeguintion ves artibedyzed
With a solution werd9d0scatddB0mnhdrdsctHahl BRd st R8ankhl 4 arigh o R eUIbsa

o AL Sl SRR B s I pes e L e v

filter W1 l(ilpope)y wellhysapdriis e aandd wAldd Mohwmr DReCE PRl 01D BEitd+ body

pas oblglied LLam.easl ol | dUPhLSradd AL S306ERT ALY YR"E: A& L8 ned
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 contrel antibodies instead of the human anti~human AILIM monoclonal
antibodies.

20 {1) Mouse monoclonal antibody SA12 or SG430 against human AILIM
(JP-A 11-29599% (Example 12) and W098/38216 (Example 12));

(2) Mouse anti-human CETP monoclonal antibody JHC1 (also -
referred to as JMabl09; JP-A 9-20800); and ’

{3) Human anti-KLH monoclonal antibody (also referred to a:

25 JMab23; the above-mentioned Example).

The microplates coated with the antibodies were used in the
following assays. |
<7-3> Preparation of human T cell suspension

Peripheral blood was collectad from each normal healthy persons

30 (5 persons; donor A, B, C, D and E). Fraction containing mononuclear
cellswaspreparedbydensity-gradient centrifugationusingLymphoPrep
(Nycomed) . Human T cells were separatad from the human menonuclear
cell fraction according to the manual for experimental procedure by
using a Pan-T cell Isolation Kit (Miltenyi) and Magnetic Sorter. T

35 cell count was determinad using a hemacytometer. Human T cells ware

suspended in RPMI1640 medium containing 10% FCS to prepare human T




A280 measured by using a photo spectronmeter (1A280 | . 41ng/m) <4-2>
Met hod 2 Cells of each hybridoma clone, which had been prepared in <2-4>
20 descri bed above, were conditioned in ASF104 nedi um (A i nonot 0)
containing 10% U tra Low Bovine 1gG EBS (A BCOBRL) (1-2x106 Cells/m
each) , and were plated and cultured in Integra Cell Line 1000 (I NTEGRA
CL1000, | NTEGRA BIOSCIENCE) 7 to 10 daysqpfter cultivation, when the cell
density reached | x148 cells/m, the supernatant of eac. 25 hybridona
culture Wﬁ recovered. Each csul ture super natant was |oaded onto a Hi Trap
Pr ot ei n“&"~c SMIMTICHICH a@"‘alfofl ety /&4 'urm Protein G Amer sham Phar naci a)

pr e- equklaratted IMdidL thivasphat e buffer (30nml) at a flow rate of 3m/mn.
Subsequ shed with phosphate buffer Onml) , 30 and

8%/:% IL'he col.umm was ér% _
then 100fM S FAFS SRS RIEHAB 167 vRS2FSadEHT AP irReaal G it ibody ond
rate of aabchuhul-aaw @I IMD aelditesdihe anti body. Then, a solution (pH9. 0) of
750[H\A Tris-- was addfe_f to neutralize the el ut ed solution, and the
resdl ting soI Pﬁnﬁﬂ RSt 23 RENEHPBUGAOROF| At o - (4 1D ior 8 1PBMEéweld;
white ptetdp cteé.tlrs/wma)ressllatdd@ tbléaacame:eaasQﬁltaie/agdrsmagaldb%tta@h%@ﬁate
buffer égvern % and then |Iteredth%$ughafllter - re) . Thus
purifie 3n"'1‘r'r1- R sh G8°8 P Eh E%é"’aFOSHSBP&Fﬁgda"F r36' ebeh
hybri dofedé¥AeinERafpt elBcReatokvity of hurran anti-human Al LI M nonocl onal
anti body to A r 0Sg~;! ity of at use Al L] M and
rat 5 AlLI M%ﬁ???l egb\h/g%.?r%ggo una%la‘r?ljt%%%urraé’nf Al %/I rr%%%% Onat aﬁﬁ%%ﬁ es
aboe weupennatyztd {Pfilheiars sacried ey +20Kureud AtheéM wsedmdlnl ths assay
Cross- r@@géfﬂ:ga i usg I t Al y Ll

ret hod. 76 <87 SR P anh SO E L o, ardh et gt T
concentT& ?%ﬁear?&pﬁrrgﬁﬁraé’t on oFSReFFbYat F"dﬁr@@rlxs"‘é@SBé‘tEafL%euéﬁﬁ tflﬁ?é the
above- nﬁmﬂlmfdgpmsséyed human anti - hurran Al LI M nonocl onal antibodi es were

| gG (| d SAs tem was lished to d rm t he
ancgn? a%F%gkb %IXE- éi LeD a8 anti=- umangﬁgantg%odyalone
15 Humanﬁ?cell suspensmon (donorl);lOOpl/well; 1x10° cells/well)

was added toeachwell of themicroplates coatedwith the above-mentioned
antibody, and then any one of the various human anti-human AILIM
monoclonal antibeodies was added thereto (25ul of the antibody of
40ug/ml-0.0049ug/ml) . The plates were incubated at 37°C for 3 days
20 in a CO; incubator.
<7-5> Determination of proliferation activity of T cell
Methyl [°H]thymidine (0.5uC1i/well; Amersham-Pharmacia) was -
added to each well of the plates after incubatior, and the plates -
wexre incubatedat 37°C for6hours inaCO; incubator. After incubation,
25 cells were trapped on GF/C filters (Packard) using Cell Harvester.
Subsequently, the filters were dried at 40°C for 3 hours or longer,
and then Microscinti 0 (20ul/well; Packard) was added thereto.
Radioactivity of ’H incorporated of the cells trapped on the filters
was measursd by a B-counter (TOP CCUNT) 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 ATILIM monoclonal antibody

35 (human monoclonal antibody or mouse monoclonal antibody) together

with anti-human CD3 antibody. Further, there were some differences




15 Goat anti-human 1gG (Fc) antibody (1. 2 g/m in PBS; 100l /well;
(c)rganon Tekni ka) was added to each well of a 9 5-well ELISA mcropl ate
(Nunc) . The plate was incubated at roomtenperature for 2 hours to adsorb
the anti-19gG (Fc) antibody on the mcroplate. Subsequently, the

supernat ant was di scarded, and the plate was washed 3 tines with 20

phosphat e buffer (PBS) containing 0.05%,Tween20. A bl ocking reagent (PBS
cont ai ni ng 0. 5% bovi ne serum al bum n ( %&) and 0. 1% Tween20) was added to
each well (200l/well) and the plate was incubated at roomtenperature for
2 hour sipo thcodleatss &rfthaldGE(JF@)léﬂrabndly aﬁm@mg sheedonnrtshe pI ate Then,

t he bl ocki t d t h
PBS. Human- decryod®) gEBRan FRER gl e P S BB aon, B AR
used aswhest Rhaserd bmlllb@@y cnmsead*dem aint/afhmxsn cﬂﬂﬁ:aﬁtma@naldﬁ ta@xd
100ng/ h b d_at
ng %ht&Qhﬁﬁﬁﬁeﬁ&tgq M@ﬂ&él%&aﬁ. En{?l@ﬁ}( gglsr&%? ng:dx <.[31.ao L &nnc_mlls 3 Sfra

roomterrperat ure hour s urp us so
wer & r eRBVEE TR LR MeRt iked wiabh et i ttiiares Linre hd gitrosphaes wedd during

cont ai nbggtgrggé) Teeepd@sSubsequent |y, peroxi dase- conj ugated goat
anti - human anti body was added to each well (4,000 tines diluted, 100

| /wel |, <7P56t upntifagathenplodt Al inncubBared supecomtaenper@tlrefor 1

hour. 35 The Byperdt et i va i seasded andethe SR OPL & & WS f)WaéQ@Ellbéd
tinmes with st)ﬂ(t;’stphate b)~ffer containin 0 05% Tween20 A buffer 104

cont ai ntRg! FATE>¢ COMpESIauEe ofr LRSY pleEly | ahkdl ehisvwPernatants were
(0- phenyé esedi agiinepy ORD; 2@ JiG 1At gvRlasphat ehQﬂdéﬁerréﬁﬁ 213sa 5@1@1)
/aqueou sol u%ll on f 30%. hydt% %epeirom de (151.1) ) was added to each we
| 1 (10 ‘%ﬁn?v\é 8r{“ﬁ8l8I'a & Mrcubated at room tenperature 5 for
about 7 m nutléesuBubseqeleahbyn 2 Fdlgleeisc 4a@citd wds added to each wel |

(501 /well) to st reaction curyes_were gure )
based on thegv% ggs (k)# %sgﬁﬁgn%%oﬁég[}?%aﬂéﬁpﬁo 98}8{%&%% BERATH
usi ng & heekbprantly edeeendIngonty diteaswmoevarad ivey foff neut i bémen| ADEEM
rreﬁsumrﬁd,w@l@ﬁaﬁ%tmw | Qb R Mo At B ALS LntUBYRNEE hBukhEnSAIEL JRIDET

as describ
antlbody)

Example 8 Regulatory activity of human anti-human AILIM monoclonal

antibeody on mixed lymphocyte reaction (MLR)

20 Itwas testedwhether ornot the humananti-human ATLIMmonoclonal
antibodies of the present invention were capable of controlling
(enhancing and/or inhibiting) T cell responses (production of -
cytokines such as IFN-Y and IL-4, cell proliferation, etc.), in othe~ B
words, capable of regulating the +transduction of AILIM-mediate

25 costimulatory signal into cells, by analyzing the activity (namely,
DNA synthesis incells) of controlling T cell proliferation associated

with allogenic mixed lymphocyte reaction (allogenic MLR) as an
index.
<8-~1> Preparation of human PBMC and T cell

30 Peripheral blood (200ml) collected from each normal healthy

persons (7 persons; donor A, B, C, D, E, F and G) was dispensed on
the layers of Lymphoprep (15ml; Nycomed) inmicrotubes (50ml; Falcon) .
After centrifugation (at 1600rpm for 10 minutes), intermediate layers
were recoverad. Recovered cells wers 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




above. <5-2> Analyses for the reactivity of various purified human
anti-human Al LI M nonocl onal anti bodies to human AILIMas well as for 15
cross-reactivity of that to nmouse AlILIMand rat AlLIM<5-2-1> Preparation
of reagents Reagents to be used in this-cell ELISA were prepared as
follows: <5-2-1-1> Preparation of reconbinant CHO cell overexpressing
mouse Al LIM 20 Recombi nant CHO cel | s ovgf expressing nouse Al LIMwere
prepared and obtained in the same nmanner as descri bed above in <1-1> and
<1-3>. CDNA (GenBankAcceSS| on Nunber: AB023132 (cDNA) ; BAA82126 (am no
aci d)) EFRRATR%hg t RELLUFPUREHAS S BIinasLdy APLIW SdenaEEronetet nt dira

vector pHRARG: @ndchBerding resubli ﬁgeﬁe%”%ﬁb@nés%f?&Sb@'xlo%c%‘i‘it A9

was i ntraoduced i nto Chi nese_hanster ovary cel comonl’y

used- mMefHEdF T2 &R c MeFFo FaKRBN2 RO SRS Jpaop). uBemyinin Tu|ware used

(Bi oRad)for Hie GRIdSraeien Caff turedi io KEM 640 medi n contai ning Geneticin
(0.8pg/m; Ghbco BRL) and 10% FCS to select drug-resistant transforned

cel I3, thereby30ftEi Mt IEEE MEE LARYIN RS pres ¥FRE Tk Bhbiseanr ation
cells. 'of<5- 2eli§>beﬂpBBM¢l omdﬁoﬂﬁmlonaﬂte U LB 4+ QYL LX PRI L SHNG s kAt
Al LI M Reconbi.nan%ﬁgao ecl]ciegfr SSi ng rat AlLI M were prepared an
obt ai ned " {Hé% r?aﬂﬁé? %1 Brecrnakiaqiegnte Aisgkita apa
(GenBank:héceeé.*mitananaisenncAB@28&34 (DY erBAA82 128 1 B eramvaghae Ghith
contain t.h | e h Lnserted |nt vec

pEF- neolLDBg O?Lﬁcag' r%glglu ?Egg r%c@h%%b\néﬂ#va&gg BEL 5 PHSRECE ggs

| nt?%du@gbﬁm@n@ﬂme%ehaﬁtl erugpersioeMas CHS cEd |3 Pomtaveomlabylused
met hod L

The. ool CRLaBHOR{ ROTELEDN BEdRRcR) 1Dl Tk ¥oLEgn o ﬁ?ﬁ‘&ﬁtﬁ%%?f%eéﬁkﬁ%m
G bco BREF ER@OYDDEFCS Fyrddleact PBS sasgleaded rate thawstiommpdandlths wash

t her eby s8BLiiRING At re A kd M@V er expr e331R0 tHRAQARLRARL, LH g@é\lzéd nce.
<5-2-1-3> Preparation of nonocl onal antibody agai nst nouse The

r econbi RERPVEHEFCR? - 5907 diaFrcS hiR RS ANSVED (i ha T cell fraction.

153 After centrifugation of the T cell fraction , cells were re—suspended
in PBS. Cell count of the resulting T cells was determined by using
a hemacytometer. The cells were used in the following assay.
<B8-2> Mixed lymphocyte reaction (MLR)

As described above, two signaling pathways one between CD28

20 and CDB0O(B7-1)/CDB6({B7-2) and the other between CTLA4 and
CD80 (B7~1) /CD86 (B7-2) , forwhich comparativelydetailedanalysis have
been previously made, are known as ccstimu.latory signaling pathways
required for the activation of lymphocytes such as T cell, etc.

| Namely, the proliferation of T ;:ell in response to mixed

25 lymphocyte réaction (MLR) can be induced by the signal transduction
through each of the two known pathways.

Thus, by using the substances indicated below, taest of this
inventionwas conducted toanalyze (1) the inhibition cf MLRby blocking
the CTLA4-mediated signaling pathway; (2) the inhibition 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
CDB0O (B7-1})/CD86 {B7-2) -mediatedsignalingpathway; (4) the inhibiticn
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-medliated pathway.

Following test substances were used.

B



had been prepared in <5-2-1-1> described above were honobgeni zed, and LO
subjected to ultracentrifugation (100,000x g Resulting pellet containing
cell menbrane fraction was recovered and then suspended in PBS. Resulting
cell menbrane fraction was injected together with Freund s conplete
adjuvant to Wstar rats in the footpad for primary inmunization (day O0).
The antigen of cell nenbrane fraction was 15 further given to the rats into
the footpad on the 7th day, 14th day aAé& 28th day after the prinmary

i muni zation. The |ynph node cells were collected fromthem 2 days after
the final immynj z@thon ackhe-hyHRA ﬂ@ﬂw bih$

(JCR No. 50113 JI Res. Da|LscI osure, &ggaqnég%l%ﬁﬁp@é’%&aﬁeef a
rati o ofheoBxample dpaceibed \%E‘Pé’ef used to each ot her by using pol yethyl ene
gl ycol 4000 (Bpehidigera ¥anheidd A, ta 3 HY, l.ongl
ant i body- produci ng h bl’al domas. Sel ect%rﬁﬁbﬁ# ri doarras wacgkp q‘.zgaggﬁ‘ 32

cul turihgy EhentPavasktear kUi um (A i nonot o) cont ai ning HAT, 10% fetal cal f
sergm and an (optfiidh 2% jReani lnvcsﬁacpénmtaﬂem&fna' (a@bl hqdy bentggl

cul ture supernatant. of each_hybridoma to nouse AlI'LI M was et erm ne
reacti migPRRe2Tutt uke® RPEP nEFARPLEh the above- mentioned CHO cell's

expressi ng mouge MilddM IanthihBfodpasyih 09-EhRakh | é@ﬁ@SCEQQStWée%hEl‘oQt
cells stained with FITC labeled anti-rat 1gG (Cappel) in“a EPI CS=ELI TE

fl ow cytBHERRFESB0/ The screening yiel ded nultiple hybridomas produci ng

nmonocl onal  ag8)i bady nlriaaﬂmga restt i anty-mgakAst cmusem&hbbwbné\nonﬂnthﬂaaya
hybpi do | i ne vva |s of. this
a

"B10. 5. -
P apelTe B, ARECEREL (Rindn 85 mind g A9tR L SBEP Ry P ERIRE) hu
mce (femdle, 7 to 8-weeks old) . 10 35 to 20 days after the injection, the

ascites was cgl|l f ar.otamy ,undsr, ;anest hesi a
according to a )c%&nea% d@smeﬁaﬁ%%c @#EQSQXTﬁloeﬁgﬁ%nt(ﬁ%ﬁ%ﬁBé ‘AlLIM :
nmonocl onal aMJM%‘UQLYBIEbOsYFPgﬁéctMS fflepared Erotuthedastithesfohlawing ge

ral e SoRnlialie.d aaehi ehhir sOlnd REAN DO0Na L0u BUBRRL TUSE: AREsLAlp ) LI M

Concentrations of human anti-human A nocl onal antib r ol
antPbod®Pee® bl Ukt I n the ELI SA described bel ow were

{i) T cell (donor A) /PBMC (donor D)
(ii) T cell (donor D) /PBMC {donor B)
{iii) T cell (donor C) /PBMC (donor A)
{iv) T cell (donor E) /PBMC (donor G)
20 {vi T cell (donor F) /PBMC (donor E)
(vi) T cell (donor G) /PBMC (donor F)
The concentrations of PBMCs and T cells to be used in the test -

were adjusted as described below.
PBMCs were suspended in PBS, and then transferred into culture
25 dishes (60 mm). The cells were subjected to X-ray irradiation (50
Gy) with an irradiator (Hitachi MEDICO). Cells were recovered,
centrifuged and then added to PRMI1640 medium containing 10% FCS.
Cell count was adjusted to 2X10° cells/50ul.
Resulting T cells from each donor were also added to PRMI1640
30 medium containing 10% FCS and the cell count was adjusted to 1X10°
cells/S0ul.
<8-2-1>InhibitionocfMLRby humananti~humanaILIMmonoclonal antibody
PRMI1640 medium containing 10% FCS was added to each well of
a 96-well microplate having U-shaped wells. A solution of human
35 anti-human AILIM moncclonal antibody or mouse anti-human AILIM

monoclonal antibody SAl2 was diluted with PRMI1640 medium containing



determ ned based on the ELI SA and calibration curves in <5-1> descri bed
above. Each cells (7x103 cells/well) of the reconbi nant CHO cel

over expressi ng human Al LI M prepared in Exanple 1, the reconbi nant 0 CHO
cell overexpressing nouse AlLIMprepared in <5-2--i-1> described above,
and the reconbi nant CHO cell overexpressing rat AlLIMprepar in <5-2-1--2>
descri bed above were plated in wells of % -well ELISn mcroplates and
cultured to be confluent at 37C Subsequently, the supernatant was

di scarded, and then any one 15 of the purified various hunman antl-hunan

Al LI M nohdt F6Ral mnmﬁeéUt@Dnéemﬂl‘m’amm$)od;tcgn‘epatednabﬁ\t¢1evm{te:.

to each yef| é@nta&@m sgs;%agnsgae tlQ&Sg%ls% gﬁ L di 'Hésn

~with PBS cont al ni ng i mes
t| nes, 3(50m¢@®$ra’8170n1 |Drre§ 335 1i08s,5 39dt 2oms/mB)L0 tsurfzﬁam&h;tlyl e Sz 1A

312 tine 1, t he Iates eac
room tenf%?%?ure %QH@%E&:X %eﬂ?e J\SA%I utqh(?ngla?: “tha® nJDIn% %?g%oﬁ%%
wer e 3di sk&dedin Ealﬁ?@ze%imf\’/@r?r VBRREDhed AZ te e waalm'q;lwsphat®ntplfa‘1md
cont ai ni S gue S di sh ase-.conj ugat ed
anti - hurriél]%M éL!O ﬁﬁ)‘%ﬁt ?Egg‘ygmgékg%&gﬂcgo%acﬁ SAi F(&)(&&gl ﬁ? e%‘ egg(f
times, S’EH/%%}"Flat&A Rcan Qualex) , and the plates were incubated at room

tenperature fifenl ﬂfmrwa§UE:Bhd%c9t@thdé¥h f atd Ngnt bsk do%ﬂEEbQﬂXn‘N@L?i
di scar ded and the _m cropl ates were washe times w th phosphate fer

cont aj ni YA YRS ééRIMB%’F*FJeI?O‘éBn&daE?Erﬁng%B?PWEt’e“((@dnﬁesﬁ’l lopg the test
1, Pt ol e 1 sl bk S rmed adseta gt o
was addefiot %%%e’?/\etrl% %ﬁ‘e‘ﬁ et ?tf gﬁﬁeﬁhglﬁgf'é P& |SHE3653P88 at room
tenperature fam aiimthﬂfth rmm,esofSﬁhSuhmé.cmmt | yer i2WumiH lfalielle dadhgodds ne
measur ed B YRISPEaq AUBE - A0bEoT RRIDy BSFRETS riLHbpl SRE Viaddoredium
( Bi 0- Rad)onoitimgl 1BE|IZI6 a§§a§«dﬂa@ *q@ﬁfa@;hnwlllm t Kuttfd viagliloaww 3 cooniinoked

15 foroneday. After the culture was completed, the cellswere harvested
using a Cell Harvester (Packard). Radicactivity of ’H incorporated
of the cells was measured in a B~counter (TOP COUNT; Packard) to analyze
the rate of T cell proliferation after the culture.

Results are shown in Figures 48 to 59.

20 <B8-2-2>InhibitioneofMLRbyhumananti-humanAILIMmonocleonal antibody
in MLR system where CTLAd4-mediated signaling pathway has been
previocusly blocked -

PEMI1640 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 monoclonal antibody or mouse anti-human AILIM
monoclonal antibody SA12 was diluted with PRMI1640 medium containing
10%FCStopreparesolutionswithvariousconcentrationsof theantibody.
The diluted antibody solutions were added to the wells (final
concentraticn: 0, 0.31, 1.25, 5 and 20ug/ml) . Subsequently, T cells

30 (50ul) were added to the wells. The plate was incubated at 37°C for
1l hour in a €0:; incubator (NAPCO).

In addition te the culture of the T cells, PBMCs {in RPMI1l640
medium containing 10% FCS) derived from other donors were cultured

independently after addinghuman CTLA4-IgFc tothe PBMCs. Cultivation
35 was performed at 37°C for 1 hour in a CO; incubator (NAPCO).
Concentration of CTLA4-IgFc was adjusted to 20Ug/ml at the start of




anti bodies to evaluate the above-nentioned anti bodies in the same nanner
as described above: 5 (1) Muse nonocl onal antibody SA12 or S&430 agai nst
human AILIM (JP-A 11-29599 (Exanple 12) and W98/ 38216 (Exanple 12)) ;
Rat nonocl onal anti bodyBl O 5 agai nst nouse Al LIM (<5-2-1-3> described above)
; (3) Mouse nonocl onal antibody JTT2 against rat Al LIM (nmonoclonal O

anti body produced by a hybridoma, which has been deposited

on COctober 11, 1996, under the internatildnal accessi on nunber FE&M
-BP-5708 in The National Institute of Bioscience and Human-Technol ogy,

Agency ehel Rdmstrial Science and Technol ogy, The Mnistry of International

Trade and I ndustry)), which is an 15 international depositary authority

under the Budé}éb§§qtﬁaé§ﬂ-¥: FBMEs 1(B0R95909etExanpkds to. ahe I) cadd WAI8L28216

(Exanmpl gsskrafdaZhbhove( 4o Thei @ove-wprgpar ed human nonocl onal anti body
agai nst KLH (keyhole | i npet henocyanin, PIERCE) instead of hybridoma

super nat ant .

WeBht Mok BIASSACRRPRF ARnESHAg B@rﬁ@ﬁﬁ&?dklthﬁ@ahhamahneanas

20 dpscahbedhaRewen tSING v ilbdy ne-CHR: ekl 1§£kPeW1 b?b?‘/\&o (334 %Q e Lest,
0

Al LI M ex reSS|n reconglnant CHO cell. The result 1s shown in
18pParidac Saoreps Bdffoasasndencrarran aé pBedngLni )

was cal eghatedfasr athd NdUEDridhe T @@@fclsw iMiokh ea8hhedo éME%&@Eh bygan

14. BasBHPSH2RAE-r Esh

UI’ es

Al LI M npnocl onal Egggx % huna E1N|(reconb|nant CHO cel
overexpP§§§FH§ehﬂ%ah A SR TS e COTRA tRfHE eCHOceIIs
overexpressingnnDUSefAEthMuaybeemhdu¢m3&uﬁégc@ﬁbtﬂ@mtl£b£l§@|thymldlne
Choth USRI T DB GAD IR prEaSiong hiftee APEFH-80 At
34( JMabeon24ining IHigFES v & E8R{=Mab- aeﬁﬁ') wellonglud t V&84S Mulsbed@TInus
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byusinga Cell Harvester (Packard). Radicactivityof *H incorporated
of the cells was measured in a i~counter (TOP COUNT; Packard) to analyze
the rate of T cell preliferation after the culture.

Results are shown in Figures 60 to 69.

The results obtained from the two tests described above are
summarized as follows:

(1) CTLA4~-IgFc blocks the CTLA-4-mediated signal transduction,
and thereby inhibiting the allogenic MLR-induced proliferation of
T cell.

(2) Anti-CD80 antibody and anti-CD86 antibody inhibit the signal
transduction mediated by CD80/CD86, which is a ligand for CTLA4 ancd
CD28, and thereby inhibiting the allogenic MLR-induced proliferatio.
of T cell.

{3) Amonoclonal antibody against human AILIM, like CTLA4-IgFc,
anti-CD80 antibody and anti-CD86 antibody, significantly inhibits
the allogenic MLR-induced T cell proliferation associated with the
AILIM-mediated signal transduction in an antibody
concentraticn-dependent manner.

In other words, these rasults show that a tertiary pathway
mediated by AILIM and the ligand thereof in addition te the known
pathways mediated by CTLA4/CD80/CDB6 and mediated by CD28/CDB0/CDBG
exist as a costimulatory signaling pathways required for T cell
activation, as well as that the AILIM-mediated signaling pathway is
inhibited by antibody against AILIM.

I nternationally



Al H5D3(JMab-136): 7.5ng/mM 108 5 0 Al H386(JMab-137): 9. 6ng/ n
A11289(JMab-138):10.5ng/ M A11394(JMab-139):10. 6ng/ m A11488( JVab- 140)
:11.0ng/rnl AIJ 40(JMab-141):3.7ng/mM SA 12:1.8ng/mM S&30: 1. 2ng/ M (B)
ED50 for CHO overexpressing nmouse AlLIMAIF 34(JMab-124): 42ng/ n

Al F348(JMab-127):81ng/ M Al F620( JMab-128) : 1 00ng/ M A11289( JMab- 13B): 53ng/ n
A11394(JMab--139):60ng/ mM A11488(JMab--140) :70ng/m 15 (C) ED50 for CHO
overexpressing rat AILIM 20 Al F 34(JthLH%4):45ng/m

Al F348(JMab-127): 62ng/ M Al F620( JMab- 128) 97ng/ M A11289( JMab- 138) : 57ng/ r nl
Al | 394( IVab- 13)rti8onyime , Allt 488{ SdbbeHLWos s 0N 1§ THe: resaddissiowad 4pat

i nventi on

the huma i-human Al LI.M monocl gnal . antj bodi es of the present
exhi bi t ed" rﬁ‘#%%h@"% Y%ﬁe%ﬁ?iﬁ%%& G RN IRY B3 empaiabls ¢
has beentoeveakkdsehat @# ypesCoLAbAOBSC AT s husdbatddLl M BgRRRGhONAl  and

ant i bodi
and r at

e 1. and,(C) ) are reactive to both nobuse Al LIM
§§%§ |ﬂ§$%% %%%5%?%?t§?tgg%535-reactivity). 30 Exam | e6
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Example 9 Activity of human anti-human ATILIM monoclonal antibedy to

induce antibody-dependent cellular cytotoxicity (ADCC)

Biological activities caused by antibodies include induction
of antibody-dependent cellular cytotoxicity (ADCC). ADCC is a
cytotoxic action that requires the antibody in addition to effector
cells and target cells, that induces damage on the target cells induced
by the effector cells such as lymphocyte, macrophage or
polymorpﬁonﬁclear leucocyte. ' '

The activity of the anti-human AILIM monoclonal antibody of
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. ThecellswerewashedS8 timeswith RPMI1640 medium.
The isotope-labeled cells cbtained were used as target cells.

Control experiments wereperformedusingwild-type human HPB-ALL
cells labeled with the isotope as control cells in the same manner
as described above.

By using Lymphosspar I (IBL), PBMC fractions were separated
from peripheral blood collected from normal healthy persons. The
resulting human PBMCs were ussd as effector cells.

The target cells (1x10? cells/well; 25ul/well) were plated on
each well of a 96-well microplate (Nunc) having U-shaped wells.
Subsequently, any one of various concentrations of human anti-human
ATLIM monoclonal antibodies diluted with RPMIl6_40 medium containing
3% FBS (0.0001-1.0Kg/ml; 254l/well), the medium alone (254l/well)
or 1% Nonidet P-40 (23ul/well; detergent having cell-lysing activity)
was added to each well and the plate was incubated at room temperature
for 20 minutes.

‘ Cultivation was carried out using anti-human CD3 monoclonal

antibody OKT3 {ATCC CRL~B8001) as a positive control antibody instead



anti-human Al LI M nonocl onal anti body agai nst the antigen (human ALIM
Associ ation rate constant (ka) , dissociation rate constant (kd) and
di ssoci ation constant (Kd) with respect to the reaction between each of
the purified various human anti-human Al LI M nonocl onal 35 anti bodies
prepared above and human AlLIM were determned using a commercially
avail able kit Biacore X (Anmersham Phar q%%l a). 109 <6-1> Preparation of

i

antigen to be imobilized on sensor ch Antigen to be i mmbilized on
sensor chip in the kit was prepared as a reconbi nant chineric antigen
(herei naftentiefenzedIiolManttibedy A thd bgke" hanoasi 88 idegsfildw above.
extracel | ul ar Lon._ umag, Al LI and the .cons regi.on {fFc) of_ s
human 1 gQ . @%@%&%ﬁ[ﬁﬁ?g&@&ﬁs 8&%8§F8& by Furt he&&ri’f%ﬁ?@'é[ﬁe aﬁﬂ%en
obt ai nedeatsdwdiby EOulli@=dp) hedras adkkel itededtheaslleandpphibCallia®Bs was
(JP-A 11-

29 Ex ) .and W98/ 38216 (Example 16 J by .one of
the preseén gfgﬁ'\s}én?gp’g?%rgouéég 16 Five URHSLAT s%%?%}%? ‘b“f(%)r% FRaff
cel IS pipdakkhgrt he human Al LI M1 gFc was | oaded onto a H Trap Protein G .

col um (Hi Tr & AR SVE | AL r lL.a
pre-equi | j br ajtefegé%vi %ﬁ%ﬁ‘éﬁ%ﬁgﬁg g%ﬁ#%%? %Bﬁgﬁ%eg?%g‘fﬁgg%nﬁét“elo?Ogﬁﬂnmaﬁ to
adsorb #h& hufmemn ALl MingEesli.n t Reoulting superrmd@ntt owvatshereobusmradls

SUbSGqURQ&lMacED@iE%L‘i’H‘ wes washedruhbh @gmm@at F185 eRA)roq @Pd,

then 100nmM citrate buffer (pH2. 0) waS |oaded onto the colum at a T1ow
rate of Yzsowrtand / nThet vrdleaet hsth et N4 ™ tRcanoSybsefliEin Fplethed

el uteed sobmt 08 ¥eslseuhtdl tR@dcwithrd §0bEthARantPH)- @heokahaQaMsEr 81T ,
and t hen l%&)al zed aggi ESt phosphat e buffer 20 (overnight). Then, the

sol uti oRZBPEFYS Y WaS Fi I tered through a filter (MITipore) Thus purified

anti - human Algdtdéngige o cebl ahatisi-ale ofiehAgeongententhgs wasldeyeL ) ned
fromth sqQrbance at, .- peasur by usi hot o .spectroneter ‘
(1050 T ReT HaE e b AR I o B e e E RR BT P AR
to be O2@2Bhppdy. waRudsficgticisidhenderpantas sugpnsostiteg: dhet hadexscatebiul ar

E?g{szlnl_?lﬁ/%?f\?:%c_l%‘i%%%dméaguﬁoé‘f&?@tcorﬁ%SCHBI(A?)I:OOB%Wf@ﬂ d4Bhct to the
cell gmerﬁbrane damage (0) and that with Nonidet correspcnds to 100%

with respect to the cell membrane damage.
Results are shown in Figures 70 and 71.
The result of the test showed that human anti-human AILIM
20 monoclonal antibody of the present invention exhibited ADCC-inducing

activity in a concentration-dependent manner.

Example 10 Determination of gene and amino-acid sequences of humar

anti-human AILIM monoclonal antibeody and analysis of the same

25 Seq‘uencés of cDNAs encoding the heavy chains as well as cDNAs

encoding the light chains of various human anti-human AILIMmonoclonal
antibodies, which had been prepared in the Example described above,
were determined as dascribed below. Structural features of the genes
were also analyzed.

30 By using Quick PrepmRNAPurificationKit (Amersham—Pharmacia) .
PolyA'RNAsS were extracted and purified fromeach of hybridomas (clcones:
AIH3D3 (JMab-136), AII28% (JMab-138) and AII394 (JMab-139)), which
produce human monoclonal antibody against human AILIM preparad in
the Example described above.

35 The hybridoma cells were suspended in a cell lysis buffer (Lysis

Buffer), and lysed by using a syringe to solubilize them. Oligo (dT)



JP-A 11-29599 (Exanple 16 (2)) and W98/ 38216 (Exanple 16 (2)) was also
prepared according to the sane nmanner as descri bed above. The 30
concentration of the rat AlLIMIgFc obtained was determ ned to be
0.45mg/ M . <6-2> Determ nation of affinity and neutralizing activity
Experimental procedures except for immbilization of antigen (human

Al LI M1 gFc) on the sensor chip, which ifogescribed bel ow, were 35 based on

the instruction manual and experinmental “protocol attached to the ,
commercially avail able assay .kit Biacore X 110 (Anmersham Pharnmacia). HBS
buf f er (¥8ALAIWFNgdde DI HERES, 1 \0h i1 5 & Gla t e31ityl] EDVA tasdn Dk 005waet 8% gRBh
P20, was I a .Flow Ce tached_to.the
kit at Fg?9£i ratéﬂ%# &{iJ 8%gégd8#?qe51%ﬁ%ﬁgﬁ?h??oﬁ S EBhi A Rihg
0. 005M I\FBS(ﬂqu@NS@dGIWQﬂ @@)Efam‘d 0. IQMEEEP(d\l-y@t RYA-d&s pr ec:.pltated
(di nmet hy. | ) I Li-yate r box rou

O O cont o L B e e B Bt 157 oA A i
Al LI W | oFE BolyA'RolR cbtgimed wag dessomiadd hyl@h%sbalmmn ac e ataerdlddprh
(pH 5.0)3drwagp@rlded to the to imobilize the human Al LI M I gFcon the sensor
chi p.. Subs equent-_|I- unreact ed activated carboxyl groups were bl ocked by
‘addi ng 3541 c Doulhtet HaRACARINA Wadk somithesdaedThy nabugt BobyAMRNRMmSs a

Al LI M| 15&@%&@5 ) eMi- b o] e d e Wwas
Y i bt SRR FL M M SR L

cor r esporU I kel Yersed XicONgy égntﬁRﬁlslban@Ig@Wb@fld Fynmiectid s
a rdfer emciegd | mvn aebtI-nassepbipcked Lp hbeacgppkag.treatnent in the
Phosphat o buf To e 11 el T LT B FH7 ShOHN e Sr4GtF et 2 S DS 5P LG 0g).
at a fl ojaoatte m;.tJZngbhaamm.a@d Peﬂqﬂm*aﬁapqradbfoh@d Juyra £ 1 dWINBAGM Al M
added @%@5‘%8%5%%&%@8%9%2 BB B bite %@Fﬁ"%ﬁ HReaeTesten:
was: as%ra?tqmlptmmat37 for 1 hour. Subsequently,dNTP DNA polymerase
15 I, RNaseH, DNA ligase, buffer and distilled water wera 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 phenol/chloroform and then
precipitated with ethanol. |
- 24 Subsequently, EcoRI linker DNA (about 300 pmole) and DNA ligase
(Ligation High; 33pl; TOYOBO) was added to the solution containing
the double-stranded c¢DNA in TE buffer (about 50Ml) 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 oligb DNA (20adp; SEQ ID NO: 2) and oligo DNA (24adp;
SEQ ID NO: 3), which had been 5'-phosphorylated and annealed to each
other by 2 commonly used method.
The DNA ligate was extracted with phenol/chloroform, and then
precipitated with ethanol. Subsaquently, the DNA reactant was
30 digested with a commercially available restriction enzyme NotI
(TOYOBO) , and then incubated with a commercially available ATP
solution (GIBCO BRL) and T4 kinase (TOYOBO) at 37°C for 30 minutes
to phosphorylate the 5’ end thereof.
The resulting DNA was precipitated with ethanol-, and then
35 fractionated by polyacrylamide g2l electrophoresis. A piece of gel
containing DNA of about 500bp to2000bp was cut out. Cutting of the



25 for 3 mnutes and dissociation phase for 10 m nutes. Respective anmounts
of anti body bound to and released fromthe antigen were nonitored over
time to obtain a sensorgram Dissociation of antibody fromthe antigen was
achi eved by running PBS through.the sensor chip at a flow rate of
2041/ m n_ 30 Based on the resulting sensorgram'data, association rate
constant (ka) , dissociation rate constant (kd) and dissociation constant
(Kd; Kd=kd/ ka) were computed by using tRe anal ytical software

(Bl Aeval uation 3.0) attached to the kit The affinity and the neutraI|2|ng

acti vi tgebfwm@mmmdmadhllasmat Divads €51 944 2y 2Hll SFEAI0L np birdeh iIETBA <

Al LI M Hﬁ gared % éip escrlbed gﬁ%ve were al so anal yzed in the
sanme held ‘él%l‘éi b Ylltr IR Wn 2 @bospeERREd cafle vékeun
bel ow. <cl onerhanpskkant i Gae) éf&@héﬁseﬁha<ﬂ@elﬁ Misiddled in TE buffer.

34(JMwa 24) 1. 6x1 Ox10-46.
A F185( ThRn S S58F 3000 oHS Tt B ad TgRe APY The resulting supernatant was
Al F348(ddkbvaRegdil. 9x1046. 4x10 53. 4xl 0-y

Al F620( JMab 1041 1. x10-41 0x10
Al F1052( me]@g%%lf &i%%%e%e%gag:lgl cgto a commercially available lambda
Al HSD3 (gliviedpe 1836¢ 2o BXADMde DX 106 6458¢ 10ad#sham Pharmacia) in the presence

ﬁllzlzgg%{/awab 13% 2%:% Q%ﬁ%ﬁb@ﬁiélgase (Ligation High; TOYOBO) (at 16°C
A11394(ﬁ%l§-01@9)19t§ﬁ19 2. mr@%meml@tm Al 98I Maba 191 0)a BriR4Z=BXLOLSI .

5X19- 9 A4 (pé-i\(% ALk %Xlzgﬂ@ne%&g'l%r Q)&nga%elggrﬁégoggﬁgéﬁ g]@a&f&& &

SH#A302. 2x1041 46. 8xX10' he resul f shows that
ant i - hdieh SLGRRRGHOEF oz 1A 4 STRATHGENEAnangnthe Mafin tang Wﬁgas@am&r onal

anti bodige iduded MRy kedby1hi GRsbengds ng idd Hid ¥RRd -RCHl EAAZI Wrary .
activi tPYll %hgurqgglpugatlons were carried out according to the experimental
protocol attached to the kit.

15 Subsequently, the cDNA library was screened by a plagque
hybridization method (Maniatis et al., ™“Molecular Cloning: A
LabolatoryManual, " Cold Spring Harbor Laboratory, Cold Spring Harbor,
New York) as follows:

The ¢DNA library (1x10* placques) 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 Y?P~ATP irn a
hybridization buffer according to the plaque hybridization method.
Probes used were HIGLC (SEQ ID NOC: 4) for antibody light chain anc

23 NHCc2 (SEQIDNO: 5) for antibodfheavy chain. Single-plaqueisolation
was carried out from the positive c¢lones obtained in the primary
screening and secondary screening.

Each of heavy chain and light chain of the antibody was amplified
by PCR using a single PCR primer and Tag 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:
6) and ckll7 (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



Exanmple 7 Activity of human anti-human Al LI M nonocl onal antibody to
transduce costimulatory signal in human T cell It was anal yzed whet her or
not the human anti-human Al LIM 25 nonoclonal antibodies in accordance with
the present invention had the capability of controlling (enhancing and/or
I nhibiting) human T cell responses (production of cytokines such as |FNy
and IL-4, cell proliferation, etc.), {5 ther wor ds, whether or not the

y

anti bodi es exhibited regul atory act | Vi on cellular transduction of 30.
Al LI M nedi ated costinulatory signal. Analysis was perforned based on the
amount ofexsyteKs rmest (| FNEglandife- 4pqgpeodasedst | the ubids Towel fsed aromeldheas

he d f 7-1 J f
e Doy oL e PRy BT L B e s A B e A Lo g ot oy
di | ut ed &3 % FRIISs Bravensingefof PBESret PE 1Al icwh8éntyattiems ) 0an8giBd PRIBach
of the Wﬁ&ﬂgse&m&amq@ﬁmrw%kb%gﬁaﬁgk 0“861\:;99&5@%%&%75%%%&%89%113

above was diluted wth PBS'to a final “concentration o
ant i Body'aol{RY dhiedwre 1’%4}%% hetE§i Fhent Jhﬂl@itPBSftmupiepan.devaequasce

et opl are &”?ﬁﬂéﬁ@”ﬁ‘-ﬁﬁ%ﬁ% FR oL S BTt he G108 RN st i
(1) -ant iE-hsakd NEH$ éF’GrYd—IVOarﬂ’iWTOQ'@ legrid D3 bft dréagieswel kpdand

any one ¢ éﬁh@lﬂﬂ:ﬁ B4S3 aREARBLANBHadeeRa rAldal M ;

(40129 T 0. 00490/ nl - 25l to cam! ?\&Aﬁl 1) s 5 e SRR UL tle S R
ant i bodfjﬂ%l?? E%zﬁﬁ"fﬂ colopipsiy o} ‘Fﬂt]ay# @H@SW%DEFEtV&r%rﬁéPEered

i ncubat ethcapuBZEJ.édrfﬁ:rﬂnQWeScoSblbseQU@;maJ yomﬁxbﬁlﬁnﬁ&pdﬁéth%al UL hQES wehe

di scard nd ch wel | h 3.tine PBS _ After t he wash
RPML1640 H& |um§%o aalnnlfr?g t% wasad 2? ac.  wI9e@ Yl F5e .

and t he tplaatsds rwedecs hts batredp e t8dtorf ampiclhdlﬂlﬂ.n-ca'hus;nﬁ.ﬁgpﬁ.ﬁdﬁi&ﬁxw\abhﬁ of
the pla q_%tl\g%r e coated ith the antibodies 15 nentioned above in (1) or

(2), Contro erinents were carried out in the sanme nmanner by using
pl at es coat ed SWPeRIERELLY | BRiCRgriadpsuspeasionothonabianiilbodicestadsing

conts ol @k 88 rh08Ea8bOEaERG IR, A0 -uFRn AL M PNAC] PRAL - i ent
medium and the bacteria were cultured at 37C for 24 hours. Thea
bacteria were harvested from the culture, and then the plasmid DNA
was purified by a plasmid purification kit {(Quiagen). Each of the
plasmidDNAswasdigestedwith restrictionenzymes EcoRI/NotI toverify
20 the presence of vector DNA and insert DNA (heavy chain cDNA or light
chain cDNA) . |
Each nucleotide sequence of c¢cDNA encoding heavy chain and -
antibody lightchainof theantibody, whichwasinsertedineachpurified ~
plasmid, was determined by a commonly used method using DNA Sequancer
25 (377A; PE-Applied Biosystems), ABI PRISM Sequencing Software
(PE-Applied Bicsystems) and ABI PRISM Aute Assembler (PE-Applied
Biosystems) .
Primers used for the seguence determination were as follows:
<Primers used for the determination of heavy chain cDNA>
30 M13R primer (SEQ ID NC: 8; STRATAGENE), ExcellE (SEQ ID NO:
6), L36H (SEQ ID NO: 9), 138/9H (SEQ ID NO: 10}, AILIMHC1 (SEQ ID
NO: 1l1l), HCcl (SEQ ID NO: 12), NHCcZ (SEQ ID NO: 5), HCc7 (SEQ ID
NO: 13), HCcB (SEQ ID NO: 14), HCe3 (SEQ ID NO: 15), HCc4 (SEQ ID
NO: 16), HCcé (SEQ ID NO: 17), HIGHC (SEQ ID NO: 18), HCc9 (SEQ ID
35 NO: 19), HCc5 (SEQ ID NO: 20) and polyA (SEQ ID NO: 21).

<Primers used for the detarmination of light chain cDNA>



anti bodies. 20 (1) Muse nonocl onal antibody SA12 or SG430 agai nst human
AlLIM (JP-A 11-29599 (Exanple 12) and W98/ 38216 (Exanple 12)); (2) Muse
anti - human CETP nonocl onal anti body JHCI (also - referred to as JMab109;
JP-A 9-20800); and (3) Human anti-KLH nonocl onal anti body (also referred to
ati 25 JMabZz3; the above-nentioned Exanple). The mcroplates coated with
the anti bodies were used in the follow ng assays. <7-3> Preparation of
human T cell suspension Peri pheral bl oot?%as col |l ected from each nor mal

heal thy persons 30 (5 persons; donor A, B, C Dand E) . Fraction

cont ai Pl ng Mo MABRC foerdime xC e SED \/H'(s NU e[@ar gd:pﬁy'gggngl)t yFF(:g(jllgnt (SEQ I]% 1\&0
centri ati uman T cell s were separate
fromthe Hur‘?‘a%rﬁtt @%20‘% e@?t #\2 ﬁﬁg%rkﬁ i Noe Qrﬁdnueﬂccfbr SEQ
experlnémtax>pQGOedumEIBy (8ERngDaNBan7T, cgt@g¢sp$@@|p@ Mt 4wﬂlﬁéggugs
Magneti G oS eu T e ount term,ned_using_a henmacytoneter.
Human T%Eb%#} %gﬁgpg%%gdfﬁnNggN?%g40aﬁgdPﬁﬁ¥éoﬁg§PnﬁﬁgN@O%?ﬁts to
prepar e hunanSEqﬁé&¢eeth$umgemhamm bé&&@6c6ﬁtilﬁ@1aDNEﬁEéﬁhé%ﬂé éﬂ@&dﬂﬁa
(1) cul ed wi th.anti.- ant i body and

anti - hutkrrl%n%fﬁ%ﬂg%nt |%b ﬁ %QEEPELEE% a{‘a&rfotlu%an goneclpngl E
1001|I/weﬁnbOdWXQQBloéhlwaehIﬁIWdM adtedht aregaiodwtdd Wy tdNThebeR Rk
coat ed od ve the pIate s, i hcuhat ed at
37C for }MeTntE g)ﬁ;fséﬁl %Btgl%o)é i ncu at or aqﬁf era%crl ST OT \z%aeidd‘&?fjs &P ﬁ'g‘
resultlﬁSNéuﬁ@Hﬂ@nce@ -supernatants (501) were stored at -20C and then used

in the assay adeseni hedidipteisassay for IFNYf). After sanpling aliquots of
the culture supernatants, respective mcroplates were used for the

fol | owi N&¥¥aFiads®y Culture using microplate coated with anti-human CD3 -
anti body al onBNAJ&;dﬂmmb T 588 D 3usPens| Hiy{A0805 Bhcd 004 M 2ol ¥ dRBe .

C€||S/M€b|% V region: nucleotide number 126 to 419)
Amino acid sequence: SEQ ID NO: 28 (comprising signal saguence:
15 amino acid number 1 to 19, variable region: amino acid number 20 to
118)
<Light chain>
DNA sequence: SEQ ID NO: 29 (signal sequance: nucleotide number
39 to 104, V region: nucleotide number 105 to 386)
20 Amino acid sequence: SEQ ID NO: 30 (comprising signal seguence:
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)
Amino acid sequence: SEQ ID NO: 32 (comprising signal sequence:
amino acid number 1 to 1%, variable region: amino acid number 20 to
116)
30 <Light chain>
DNA sequence: SEQ ID NO: 33 (comprising signal sequence:
nucleotide number 28 to 87, V region: nucleotide number 88 to 375)
Amino acid sequence: SEQ ID NO: 34 (comprising signal sequence:
amine acid number 1 to 20, variable region: amino acid number 21 to
35 116 |
Clone AII3%4 (JMab-139)



was added to each well of them croplates coated with the above-nenti oned
anti body, and then any one of the various human anti-human AlLIM

nonocl onal anti bodi es was added thereto (251 of the antibody of

4049/ M --0. 0049g/m) . The plates were-incubated at 37C for 3 days 20 in
a CO2 incubator. <7-5> Determ nation of proliferation activity of T cell
Met hyl [3H thym di ne (0.5pC /well; Anmersham Pharnacia) was - added to each
wel | of the plates after incubation, ant?? he pl ates were incubated at 37
for 6 hours in a CO2 incubator. After incubation, 25 cells were trapped on
G/ C fil £BesvyPakbkand) using Cell Harvester. Subsequently, the filters

were dried at f 3 hau n .. .and_then Mcroscinti Q0 (201/well;
Packard) was aﬁgl&)o%&et%fee"rr‘ected. §§%g{5)l ggcg‘ﬁr/i(F§98?1§§W&eﬁoﬂé?é8°8#d?r¥@f@%ﬁﬂ s

trapped 9% theldi|t¥érsegian: masleedildy Aupbeounter t6TOR3EOUNT) to anal yze
t he degree of [ %8 ifer cultivati,on. Results are shown

5y 2 g‘ls% ‘%‘9%’%"‘% h%gé@g%i{?t’g%véé&mm&ﬁwnaﬁﬁaéeﬁwm

in Figures 15 to
si gnPfi camihy aqirchinuimreat édtdep®ndiagianld hegdencernhiabi 98iaf nths=celd %o
when m | ates were coated with anti-human Al LI M nonocl onal anti body 35
(human nonocl onal anti body or nouse nonocl onal anti body) together wth
anti - hungi@os eaidddy. Further, there were sone differences 114 in the

degree of cell i X t . the other.hand, human T

Corl < drd ot AT araEhey: MR BN, 19 (OIS § b e” R L g AR

anti - hunkh antV boRyl @ oneuahec thRe i Rimpen 29 Lt 3®dbcl onal anti body

(hugan nonocl Q@glnRREL BB & MBE 0C | Yd ; d Lt i

(1iquid phase) c‘L’}?ralZnﬁs d dur] nné:_é col ?fﬁ?ﬁg tjhééqglgzr?g?g2@96%1%1?1%&#%%31 Fén
t

of I FNy FHUI% Efnat Bntebf vREEHi® repipasperingcaeid e HRITLO
cells (dagyrs B and-C) described in (1) of <7-4>, the anounts of IFNY in

the cul ture sypernatants re .Q determ ned by a commercially avail able -
human | FNy EL:]%AUIEILPQ FR@@%&R&PE Girg; %Eﬁdgaéﬁ)?’e%§ﬂlcﬁs &he LABRATYN

Fi gures M0BABE4Bequence for human immunoglobulin variable region genes
13 constructed by Tomlinson et al. (Immunol. Today, Vol.1l6, No.S5,
p.237-242, 1993) 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 monoclonal
20 antibodies consisted of the following segments.
<Heavy chain V-rsgion gene>
clone AIHSD3 (JMab-136): 1-02 -
clone AII289 (JMab-138): 3-13 o -
clone AII3%4 (JMab-139): 3-13
25 <Light chain V-rsgion gene>
clone AIHSD3 (JMab-136): L5
clone AIIZ28% (JMab-138): A27
clone AII3%4 (JMab-139): A27

30 Example 11 Inhibitory effect of humen anti-human AILIM monoclonal

antibody on delayed-type hypersensitivity (DTH)

The biological system of immune response, the function of which
is to eliminate harmful antigens (pathogenic microorganisms such as
Virus, bacteriumandparasite, foreignbody, etc.) tothe livingbodies,

35 and can be broadly divided into congsnital immunity and acquired

immunity. ;



Result of this assay showed that the production of IFNy increased
significantly depending on the concentration of anti-human AILIM 15
nonocl onal anti body (human nonocl onal anti body or nouse nonocl onal

anti body) . 20 Exanple 8 Regulatory activity of human anti-human AlLIM
nonocl onal anti body on m xed | ynphocyte reaction (MR) Itwas tested

whet her or not the human anti-human Al %hnnoclonal anti bodi es of the
present invention were capable of contfdl'ling (enhancing and/or
inhibiting) T cell responses (production of cytokines such as IFNy and

| L-4, cell prBhéfeeamesdnisecsystemnoft kéindndsiovapalbke on negab@EClethe

t d

L R L

cel | prékikerHts omamsstciaat @écrmphhgal Ie)‘g:em C afitred bymal’t@trptlekxbbe:t i (V)

(al logepbgi LR A8Sg ggonlgg@i*orf?bfl %h} n%Jr BM- and T cell 30
eac nor ea .

Peri pheral bl ood (2 coIIected thy persons (7
per sons: dono?h%lalgte@ @q@r@d&ﬁﬂlu@)elvmp@ﬁ%@en%ajsaﬁtem@Eéymnsamﬁ.on

Lyrrphopggg @cyt@écogﬁgln’l!}m £ERHUDER é@ﬁ.ﬂl) 535.89;9 a% ,ng& géelelClty

centrifugation (at 16 Em or 10 mnutes) , ‘Interne ayers
recover é@CtRERBVRRbdtRelFRE REd S -ut ed 2 times or further with 35

phOSphate bUff@fthé\fld at Jﬁ@i]tlﬁdrrfdig;ege(aﬁbnée899ﬁ%5éﬂil GdruRuti @Sl into
Thus, b&ﬁe“ her al gononu ear cell; 2x108-5x109 cell) was 115
pr epar eae fc ’t‘n\‘zvﬁg BB %Ya hemacytoneter. An aliquot

of Dhe cells twliiee las;&.d.bdaiyl\‘ld%};itﬁ’ﬁ:&;nt( ﬁuLanam&mrhlw delanaphat @skn ey e

t aken and kepi on ice. Renmain mere use th ration of T
cel I's de3ctt bed bel 6w S%Orbc’an'lexlpq:ﬁ ast |gten(alﬁa1q‘t ?Pfythll gltl E)% %552 08e foor
t he sepireglbmn el Intekes hsonhEBmgé\tcorwaig.m:i Hewmaritad iat kachediio

the kit BV tp. t I tache tothe Kit,
and th]%e s% ‘g?jf\{)%l&al/alg I ncu at glg(%(?%se%fﬁenj‘fe yg %%I?%m%fegam/a% WER S PBS
cont ai NP Sl HYRY HTRGHRESA an athsd sseesagpendad, i hYPBSﬁenSlthltY

15 - to some drugs, and some of avtoimmune diseases.

Most typical phenomenon belonging to cellular immunity is the
well-known tuberculin allergy {(almost synonymous with tuberculin
hypersensitivity) . Tuberculin allergy is a delayed allergy
triggered by the infection by tubercle bacillus. The allergy is due

20 to the infection by tubercle bacillus and can be induced by causing
immune response by intracutaneously injecting, to a living body,
tuberculin protein preduced in culture supernatant of tubercle -~
bacillus.

Delayed allergy is an allergy mediated by T cell {(memory T cel.

25 memc;rizing antigen) sensitizedwithanantigen. Theallergyiscalled
“delaysd type,” because it takes 24 to 48 hours for a living body
sensitized with the antigen to express allergic responss with
inflammation induced by the memocry T cell when contacted again with
the antigen.

30 The phenomencn of tuberculin allergy, which is a representative
of delayed allergies, has generally beenutilized in “tuberculin test”
to diagnose whether or not sensitization by the infection of tubercle
bacillus has already been established in an animal. Specifically,
the test is conducted as follows: purified tuberculin (purified

35 protein derivative; PPD; 0.lml of the derivative of 0.05ug/0.1lml
(2.5TU} for general diagnostic use), which is tuberculin protein



"0 Subsequently, the cell suspension was added to a Positive Sel ection

Colum VSO (M Itenyi Biotech) swollen with PBS, and unadsorbed fraction

was recovered. Further, PBS was | oaded onto the columm, and the wash

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 312gel | s were re-suspended in PBS.
e

Cell count of the resulting T cells wa termned by using a ‘
hemacytoneter. The cells were used in the follow ng assay. <B-2> M xed
| ynphocyrwer ¥ st ifonm Vi) ciistues orf bebeabdeebat bl abgnas iing mpatteagsuene

bet ween 0.an . (BY; .(_B7-, nd_t he ot he et ween LA4
o o ) a?c%@?ﬁg?e ,“%fof iion Eohs S aF PR SR o e dRaRaTy She
have be¥¥csrisyneasye , hangskadwar ashe ot j et abmwy yarsd grisd | patbways
[ equi 1 ed Alod i B IKBLIAR ObaLY TRRCKLESS U Ao T g el 4 o ! . Namely. the
proliferation o%% ceIP I n response to m xed yrr%(%ocay%‘é ea Foﬂa{R/ER)
can Be ixdragapyrede sifitdle npansducts of thanmdiesadls shother thhank domn
pat hway | t an I ndi 0 S f thi
vent | ST el 1o oA yae (1) Thesi BErBCT it OFHERDS b Bt EREE
t he CTLAASSHCIred $FgFRlsRP IR RS ) itfhéti hli bPmhorr ofondeR bize80the

bl ocki ngsdhie &R (Bliled X6 B4 2) -nediated signaling pathway; (3) the
i nhibition of MR by bl fcki ng both CTLA4-nedi ated pathway and CD80 (B7-1)
/ CDB6 (87- 2) - PEdPEEE2 S GhAFFAR PR PIRYSC (W h e iliHias trewrnisy MR wge,

bl ot#i NEdhexapllear Yoskghibitag tpathneycassaciat od tyi khanfibhM yapdid&qat he

AL LI Ve i 20 Gk FMBGP EFOf | AP HE T GT SUbarihe e ime g Sraveta gy
Human arsticthwsapidkilMcimdnoébenalr ahthhodyx(psepathadasnJabhaekxamptquer,
descr' gk 9Uek, AZholbuessapLis I, AL Mumiod o0l gy Sz Pare
(negat i P& @eitr 85; the above-mentioned 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 Biological Life Science Research Center Inc.; 3 -
individualsineachgroup),whichhadbeensensitizedwithBCG(Bacille
de Calmette et Guerin), which is an attenuated live bacterium of

25 bovine-type tubercle bacillus, was anesthetized with ketamine
hydrochloride (10mg/kg, intramuscular injection), and then any one
of the test samples indicated below was intracutansously given with
a quantity of 0.iml +to each injsction site (6 injection
sites/individual) in the chest. The distances between the injection

30 sites of the sample were 3 cm or longer.

(1) 1:1 mixed sclution of human anti~human AILIM monoclonal
antibody(JMab—l36;O.ng;lowgateachinjectionsite)andtmberculin
(4ug/1ml of physiclogical saline);

(2) 1:1 mixed solution of human anti-human AILIM monoclonal

35 antibody (JMab-136; 2mg; 100Ug at each injection site) and tuberculin
(4ug/1ml of physiological saline);




sanme as in the above Exanple) ; (4) Muse 1gG antibody (anti-human CD34;
negative control; imunotech) ; (5 A mxture of anti-hunman CD80 :
nonocl onal antibody .0 (Pharm ngen) and anti-hunman CD86 nonocl onal

ant i body (Pharm ngen); and (6) Human CTLA4-1gFc chinmera nol ecul e (Ancell)

M xed | ynphocyte reaction (MR) was conducted on the following 6

conbi nations using PBMCs and T cells plrg% ared fromthe donors described 15

above in <8-1>. (i) T cell (donor A) / (donor D) (ii) T cell (donor D)
/[ PBMC (donor B) (iii) T cell (donor C) /PBMC (donor A) (iv) T cell (donor
E) /PBMC (dondB) GpheGphater lmaﬁen( deERE &)V M(d@mroE) (vi) T cell

(donor G /PB (go@o&\lgéd §égegggn5£a§| r%leoecll @I\j&_’.‘s and T. II 858&%&@11

used in the t wWer e a descHiD
in PBS, aarn:d—tihémammam@r agdnitnt&rmﬂ:twuone 26. dmghesop(gﬁatr@achm@j%@ltll%n

wer e subj. e r t |rrad| at or HltaChI
VEDI CO)lg E‘gj 9nc\ﬁlvgcruzaéer ecuoj\'/%rﬁzgu% cen r| f %ﬁo&ho(g%%ag: S34dE§) 1 3° ve
medium @Qﬁfiéipﬂnrng 10% FCS. Cell count was adjusted to 2X105 cell s/ 509I

Resul ting T cgbl sy 11 oM £3aNsdonet el i, addad i RRMoLI40, 130,08 ALUD

cont ai ni ng 10A) CS and the cell count was adjuste
<8- 2- 1> (Ephinbilei 6A—8F I\/QRBVghuhﬁhgaﬂt|dfﬂﬂianr@Ia_den@cJt@nalandntubed;zulm

O o QB SEPRAL AL CS e 0 4. el gl Loglsa, o0 o)

m cropl ate Erﬁ A utlon 0 ‘human Al LI M
monocl onal antbBAYT8r 2hbESe l&H?FtﬁﬁﬁaﬁfAFEFN’l SABROE ofBF BADPBo#YSARAWAS

di | 1t edmdhbl 2R 3 64@ areeh et eonitai A 8¢t 1di] s18UW S e aBLeRAM® §8LULhOAS
W th vag%ous conc%v\%_hat i_on of the anti body. Diluted antibody sol utions
were added £6%fh& .

The result is shown in Figure 72.
The result showed that redness due to delayed allergy was
significantly inhibited in any groups subjected to injection of the
15 anti-AILIM antibodies, as compared with the control and negative
control groups. The inhibitory effect was comparable to that of the

steroidal anti-inflammatory drug used as a positive control.

Example 12 Analysis for the expression of AILIM in various tissues

20 of patients with graft wversus host disease (GVHD)

Expression of AILIM in a variety of tissues obtained of biopsy
from patients, who were recipients subjected to transplantation of -
allogenic graft from donors and had been diagnosed clinically to be
affected with acute or chronic graft versus host disease (GVHD) afte.

25 the transplantation, was analyzed by a commonly used method. Tissues
wers stained with HE and human anti-human AILIM monoclonal antibody
(TMab-36) prepared in the Example described above.

Analysis was carried out using 33 samples form various tissues

collected from acute GVHD patients (28 cases) as well as 5 samples
30 from chronic GVHD patient (5 cases).

Results were as follows: AILIM-positive reaction was found in
15 of 2% samples of skin tissue; in 1 of 3 samples of stomach tissus;
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 coleon tissue; which wars
all cbtained from chronic GVHD patients. Further, AILIM-positive



concentration: 0, 0.31, 1.25, 5 and 20g/m ) Subsequently, T cells (50I)
were added to the wells. The plate was incubated at 37C for 5 1 hour in a
CQ2 i ncubator (MAPCO) . After the reaction was conpleted, PBMCs (501)
derived froma different donor were added to the wells to initiate MR
When MLR was conducted using an anti body other than human anti-human AlLIM
anti body (described above 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 test substance. On the fifth day of the culture,
triti um¥edeteen tasnfdiund ir( IPLCThY A shimpele 20h wHilE shehlFidhhutlgthpiddyte
PRM 1640; | taLRi B 0¢ s added taq each well. Cultivation was
conti nueﬁg%tgﬁg @‘39 %?glef(%gggvégrture was conpleted, the cells were
harvested using a Cell Harvester (Packard) . Radioactivity of 3H
I neor porl b1 Of1 4 NAAENsS % HEASH! 80 | Db , _,
C C dal € U C me S B, O A - Fe—Ct tH—e——=<e5tHtH
showd | EEilgiaesduge 1 goshimpdazgry. osdgnehli bin imgnicfy M R4)) human anti - human

Al LI M monoct ongle alidodient N AR St o) Wiske Gl %Aﬁ-a@eg{e%%%tzria%g% L T

pat hway has been previously bl ocke medi um-contarnin
added t FeachimRr| 25fi-hgres. AdiUIMyimangsl lere thad pigadistmpefl wek| pregent

sol ut i orLrffedXHEN a b caphbi BB R nALENLEDERE | ONA § ANt r
anti - hungn eAI LIM rérlgnogl gnal ant i boc?y cSA ZEHWas di Ilu%e]?tc#%%?ﬁogl? %‘igr r?eeé’llum
cont ai ni"t§ SPHLTOEESNELERE e TSIkt BRSPARER - RS BIEL eeenepatirodd iot

t helant ithrdy ranfiecdibwt ef ATIMbady ekl tO86iMeT Sraead dnalt he wad ka1
(final concent rtat iton:ito, r:10. 31, .1.25 and 20g/ m % gubseauent ly, T cells
30 (50AF WEVE ddfdy tio- (1R Y2 oFh&RSTRRE R&s TP &t BHTMAR BYBOFdPRai

hour in aalt@@@dirﬁajbah(bbi(:l\a@tﬁ@_)ity bfi eaﬁldi:ﬁ:ii@@ ct‘:éb)ll beommﬁ-paeieﬁ dhRohkey
donor s ver® U Turel ThOBRoRaad |57 ArFLrs bl AP T e - | gRc Lo the
PBMCs. Gdridratdidir @B mest pratisrensd at 37 C for 1 hour in a CO2 incubator
(NAPSO) . CongeRlt iy @3 HeoAdch8hs1"as c2dbuy! 88340 (BR9bRLALnLDR) SLAL!

diluted with phosphate buffer (PBS) to a final concentrationof 1ug/ml.

The above-prepared human anti-human AILIM menoclonal antibody

JMAD136 was diluted with PBS to a final concentration of 40ug/ml.

The antibody solutions were further diluted with PBS to prepare various

20 concentrations of antibodies (40pg/ml-0.064ug/ml).
<13-2> Coating of microplate with antibody
Each well of 26-wall microplates was coated with anti-human -
CD3 monoclonal antibody SP34 (1pg/ml; 25l to each well) and the human ~
anti-human AILIM monoclonal antibody JMAb136 (40Mg/ml-0.064ug/ml;
25 25l to each well). The plates were incubated at 37°C for 2 hours.
Subse.quently, the antibody soclutions were discardad, and each well

was washed 3 times with PBS. After the wash, RPMI1640 medium

containing 10% FCS was added to sach well (100ul/well), and the plates

were incubated at 37C for 1 hour. Thus raspective wells of the plates
30 were coated with the antibodies mentioned above.

Control experiments were carried out in the same manner using
plates coated with humzn anti~KLH monoclonal antiboedy (IMab23; see
the previous Examples) as control antibodies instead of the human
anti-human AILIM monoclonal antibodies.

35 The microplates coated with the antibodies were usad in the

following assays.



118 the MLR. Subsequently, P3MCs (50gl) 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 PBMC5, which had been cultured in
the presence of CTLA4-1gFc, with the tggt substance. On the fifth day of
the culture, tritiumlabeled thymdine .0 (3li-Thymdine; 20gl; :
1JIC/wall) diluted with PRML1640 nmedi um containing 10% FCS was added to
each weFl37Gd EFERATGTLRES cfomomitry T fcokl omespeysiod ter the culture was
conpl eted, thesgebhsrwerglhafv I~ i S . ckard)
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fromthe two,tests_descri b(ii above are summari ze
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Anti - ant i body and anti - ant] ho inhibit the signal tTansduction
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i nhi bi tamgitheuak| genicrbbRadndwaedtpngl b fat af Megne25cofodree! | . p( 331 A

nonocl o ni L o | hupan Al LI i ke LA4-1gFc, anti-CD80

ant i bod%g‘lé%g %F i Q%B%gg%ﬁ% boady" gs?gﬁ?%%ﬁ??ﬁ%ﬁ hi bi b?%n‘“t’iheT affbyRnyere

M_RYi ndsrepended|in BRYILE4ParediumssaTtatethagvits Fos. ArhbdMmadisat @designal

transdug&glggngjr_log I’(]:LQ{IE* hagy, ﬁ‘pl)covglé:gnélgg%g?ﬁadependent manner. in other
ow t ary pat hwé

words, these results s at a tertl way nediated by AlLIMand -
the |igaht-theFedt FalBd8tion to the known Pathways nediated by

CTLA4/ COBD/dRG rand s IRY I nd &b DY (D8R0 EPBO n i ~human €D3 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 following assays:

20 <13-5> Determination of proliferation activity of T cell

Methyl [*H]thymidine (0.5uCi/well; Amersham-Pharmacia) was
added to each well of the plates after incubation, and the plates -
were incubated at 37°C for 6 hours ina CO2 incubater. After incubatior
the cells were trapped on GF/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 (20ul/well; Packard) was added thereto.
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 proliferation after the culture.

30 The result is shown in Figures 73.

The result of this assay showed that simian T cells were
significantly proliferateddependingon the concentrationof the cells
whenmicroplates were coated with anti-human AILIM monocleonal antibody
{human monocloﬁal antibody or mouse monoclonal antibody) together‘

35 with anti-human CD3 antibody. '

The result also spggests that the human anti-human AILIM



exist' as a costinmulatory signaling pathways required for T cell 35
activation, as well as that the AlLI Mnediated 5ignaling pathway is

i nhibited by antibody a7ainst AILIM .1 119 Furthernore, it raises the
possibility that contribution of AlLIMmned ated pathway to the signal
transduction may be conparable to those of CTLAVCDBQO CD386- madi at ed pat hway
and CD28/ CD80/ CD86- nedi at ed pat hway. 51fxanple 9 Activity of human

anti - human Al LI M nonocl onal antibody to induce antibody-dependent cellular

cyt ot oxi ADc¢) citivities caused by antibodies include
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wel | of TPt At Wav?%‘@s?ﬁlsﬂépéﬂem@lp%tan%bsequent ly,
any one @M-vlaafl Saspd@ncentrati ons of human anti - human
The following samples were usead:
15 (1) Streptavidin-HRP (Southern Biotechnology Asscciates,
Inc.});

(2) Soluble human AILIM ligand (fusion protein between the
extracellular region of human B7h and the constant region of human
IgGl); '

20 The protein was prepared by the method describedbelow in <14-2>;

(3} Biotin-labeled soluble 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 {2})'axm1W098/38216 {(Example

25 16 (2))) of one of the present inventors, Tezuka;

(4) Human anti-human AILIM monocleonal antibedy (JMab-136;
described above) ;

(3) Human anti-KLE monoclonal antibody (negative control
antibody; JMab-23; described above);

30 {(6) Phosphate buffer (PRBS {-}; Nikken Seibutsu};

(7) PRMI1640 medium (Nikken Seibutsu);

{8) Fetal calf serum (FCS; JRH—Biosciénce);

{9) 30% Bovine serum albumin (BSA; Sigma);

{10) Tween20 (BioRad);

35 (11) TMB® substrate chromogen (Dako).

<14-2> Preparation of socluble human AILIM ligand (fusion protein



30 Al Ll
FBS (0.

anti-human AlLIM antibody in the sane
Subsequently, the effector cells (E/T ratio=50; 1x105 cells/well; 501/well)

M nmonocl onal anti bodies diluted with RPM 1640 nmedi um containing 5%
0001-1.xLg/m; 25pl/well) , the nmedium alone (25pl/well) or 1%
Noni det P-40 (25[LI/well; detergent having cell-lysing activity) was added
to each well and the plate was incubated at roomtenperature for 20

m nutes. 35 Cultivation was carried out using anti-human CD3 nonocl onal
anti body OKT3 (ATCC CRL-8001) as a poskgaie control antibody instead 120 of

as descri bed above.
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t he ExahpBéhbdscFidfed abpwesing the cDNA as a template and the primer pair,

15

20

30

35

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 XholI and
BamHI, and fractioned by agarose gel electrophoresis to isolate a
band corresponding to about 720~bp cDNA fragment, that was predicted
to encode the extracellular region of interest. The isolated <DNA
fragment was subc¢loned into plasmid pBluescript II SK (+} {Stratagens)
pre—digested with XhoI and BamHI. It was verified that the cDNA
fragment contained the portion encoding the extracellular region of B
human B7h by sequencing analysis using an automated fluorometric DN..
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.51, p.1303-1313, 1990; prepared
by Dr. Seed et al., at the Massachusetts General Hospital) with BamHI
and XbaI. 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 described
above, were subcloned into a plasmid pRBluescript II SK (+) (Stratagene)
pre—digassted with Xhol aad Xbal.




were determ ned as described below. Structural features of the genes were
al so anal yzed. 30 By using Quick Prep nRNA Purification Kit

(Amer sham - Pharmmaci a) , Pol yA+RNAs were extracted andpurified fron1each of
hybri domas (clones: Al H5D3 (JMab-135), "All289 (JMab-138) and A11394

(j Mab-139)), which produce human nonocl onal anti body agai nst human Al LI M

prepared in the Exanple described abovg3§35 The hybridonma cells were

suspended in a cell lysis buffer (Lysis uffer) , and lysed by using a
syringe to sol m Qigo, (dT) 121 resin was added to the
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Tr anscr i p?%#né@ﬁg%s @4%@05%8W&P8V|r Vavaf? adie JODRAZQy'ﬁ?he%‘? %0 kiand
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SpeC|f|c | r in a solution

(about -5 %ig?:k(‘)%f gl ng&PoPg W‘%@H g’?“ i St Sdhateto [P aoeds
as a ten@lhl@sml-@epbﬁi?h”eig%'about 400 pnol e) andM M.V Reverse Transcriptase
at37C for 1 hoggng Y, %g | ynera RNaseH, DNA

i gase, buffer and Stl %JJWa%ngIgere ge %?&‘ ?ﬁgi?reg&lt&}ﬁegol &i oR®
(41 }0 arﬁf-‘]?ﬁ‘é"%ﬂ@%ﬁ’é WasPYRY uBadéumaronteindng ZOFaouflegatlo caylfit kesiume and

doubl e- Sérﬁglﬁﬁélﬁﬂl;QIDNA wehRe HeSWdAdIhedOURlg- Sthan JIrg%%t egy
wi th phe /chI orof orm and t hen Eremgltat ed Wlt anol
SubsequeTt F§E T RRYEE “1PhKe? DRRLEabbaRs BBmBﬁDPé}land DNA | i gase (Ligation

H gh; 33|; TOVERO) twnasssslteddt eellhe Sl i OMm A akdi BeprbBShB7r-IgFc by
doubl e- Sajfw%é?%eﬁn 1,'1I'Es buffe&| %abgg%lggg% Qd t he xtureré was
i ncubat € for-about> B0 AT httes PELtRef2ENAZ WRPRES t he | i nker
DNAL5The |i nkdiBMINA gisedarasuni foed e ssiagdedddldin G Sepharose affinity
column (Amersham Pharmacia) as follows:
The above-mentioned culture supernatant was centrifuged to
obtaincentrifugal supernatant. The resulting supernatant was 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 slution was performed with an elution buffer. The
eluted sclution was recovered and then dialyzed against phosphate -
buffer. The outer dialyzing buffer was changed twice or more. Thus
purified hB?h—IgE‘c was obtained. |
25 <14-3> Dilution of antibody and soluble human AILIM (hAILIM-IgFc)
and resacticn thereof
Original solutions (20ug/ml) of anti-human AILIM monoclonal
antibody (JMab-1386) and human anti-XLH monoclonal antibody
(JMab-23}) as a negative control antibody were diluted in a series
30 of 11 levels, and each sample (200M)) was combined and mixed well
with 200pl of RPMI1640 medium containing 10% FCS. Thus various
concentrations of antibody solutions were prapared. Biotin-labeled
hAILIM-IgFc (2pl/tube; final concentration 1ig/ml} was added to each
of the prepared solutions with various concentrations. The resulting
33 solutions wers mixed well and incubated at room temperature for 30

minutes.



25 consisting of oligo DNA (20adp; SEQ ID NO 2) and oligo DNA (24adp; SEQ
ID NO 3) , which had been 5 ' -phosphorylated and anneal ed to each other
by a conmonly used nethod. The DNA |igate was extracted with

phenol / chl oroform and then precipitated with ethanol. Subsequently, the
DNA reactant was 30 digested with a commercially available restriction
enzyne Notl (TOYOBO), and then incubat wth a commercially avail abl e ATP
solution (G BCO BRL) and T4 ki nase (TOYOBO) at 37C for 30 minutes to :
phosphog/l ate the 5 end thereof. The resulting DNA was precipitated with
et hanol <l4afid PREAY SGTfEAR(3OREY bEY YL www@mmmoMbammmsum
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filters thereof were prepared ﬁ usi ng ranes ANEr’s
Phar mactaptairhegel ¢ e H¢Tal ¥3 0Ly spml'ee%w ext e?d7 To Subsequently, PBS

15 containing 3.7% formalin (100ul/well) was added to each well, and

In
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the plate was incubated on ice for 5 minutes. Solutiocon was removed
from each well, and the wells were washed 3 times with 0.1% Tween20
(120pl1) . 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% Tween2d (120ul).
Subsequently, TMB® substrate chromogen (50fl/well) was added to each
well and the plate was incubated at room temperature for 20 minutes
Subsequently, 2N sulfuric acid (50ul/well) was added to each wel.
25 to stop the reaction. Absorbance.cf each well was measured at a
wavelength of 450nm by a THERMO max (Molecular Dewvigces).
Results are shown in Figures 74 to 76.
The results showad 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 presentmethodcanbeutilized to screenand identify
substances capable of binding to AILIM or AILIM ligand {for example,

antibody or synthetic low molecular weight compound).

33

Example 15 Activity of human anti-human AILIM monoclonal antibody




hybri di zati on treatnment using probes | abeled by using y3' P-AT? in a

hybri di zati on buffer according to the plague hybridization nmethod- Probes
used were HHA.C (SEQ ID NGO 4) for antibody |ight chain anc, NHCc2I

(SEQ DNO 5) for antibody heavy chain, Single-plaque isolation was carried
out fromthe positive clones obtained in the primary screening and
secondary screening. Each of heavy chaicgagnd | i ght chain of -the anti body

was anplified by PCR using a single PCR priner and Tag PCR kit (TAKARA) by
utilizing 30 phage suspension fromeach positive clone as a tenplate DNA
A pair ofopiphebitushe Pae ladeinaddpn iafhthusteai i vexlel ExseddteREQfh NBe

ﬁ)easgdcﬁlﬁi‘ﬂxsﬁ§g@i69 D af).1m-A39 181 RAid: A R 58, {00 ANt 1 body.
. aAr T Were £EX O NO—6 IO TNHCE >, PG5 F
resul ting PCR pFathscesawgreds vaethenaedogctive dinyl -thouea ru S0 A M 3o et Therch 1

Usi N9 a08hesBodeLs &b LUHOMAIASE S 4 BiiRaRoha0el 6ANLA ALNG. PheS, of , ahout

600bp. correspaondi ng to_thé heavy chain and g were ¢

Nucl ebt | G82saduehte’ of YHThmediatsd &y AleEM ba thel swefecanaf ety TS
ing a DNAeDequensed £378R: RE2ARRLRedB a3y i Ci

Sof t war eﬂéPE_ﬁ%R!p(ilw Bi os steEl and AB? P%%%MWLE\S?? Ae?s?ee% S’refqt{%% Rpr&%ﬁned
Bi osyst eflBf+T f#%}rﬁ%g%}?opfggﬁ%éncﬁ%ﬁé%%a@e%rpmbaf%am;e induced
suf fi ci eby denglchial Husieotdslel sequenmery 1 Xghade o 00rs fee Pidmie refcrgch
positiveaiégge %Sva}s Jﬁ'_,nfect dto. E'd coli NP66 for in-vivo excision of

pl asmi d T PhERrERYE, Shnd™ “th8% esul ting f il amentous phages were pl at ed
on &fp ici 11 AmticOnteEmiCl mpirmtekornal ginteilnalooes  SQuitxequertsion. ) pkasni d
DNAs were. fecover Q_and rifred mthe colqnies by a commonl sed
ot hod.  Shi B BEF PR b TR dPBRTeP Sifmate r St aieto Sobebgdant |y,
the transfor gk seludlgehremphad BUIM A igarici(hBi7h~dgRcdi praganed ritente agar

pl at es to; l.anies. n Lal ensi.on | . -
i o1 11 ThL S5 ST ebBS MU TIAE o eeREELELLE o S UBRETRNCn, The antivody
transf erFREEPRS | RS AUETHFER dAdlited andthhePBActe? | PR/ curELoYSat

fzoas}‘ O c 2AcbQuE S 1 Jhe o;@ae?ﬁ‘@ﬂ_a@di\@ée(@@ﬁ%iﬁgféé%%ﬁﬂfwu' ture, and then
the plasm d AR, fes, PUr L 2d By, & Pl gpm @ purj FgatTon kit (Quiagen) .
Each well of 96-well microplates was coated with (1) anti-human
CD3 monoclonal antibody CKT3 (8ug/ml; 25Ul in each well) and hB7h-1gFc
(40pug/ml-0.064ug/ml; 254l in each well). The plates were incubated
20 at 37°C 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 (100pl/well), -
and the plates were incubated at 37°C for 1 hour. Thus respective
walls of the plates were coated.
25 <15-3> Preparation of human T cell suspension
Peripheral blood was collected from normal healthy persons and
the mononuclear cells were fractionated by density-gradient
centrifugation using LymphoPrep (Nycomed). According to the
experimental manual, human T cells were separated from the human
30 mononuclear cells by using a Pan-T cell Isolation Kit (Miltenyi} and
2 Magnetic Sorter. T cell count was determined by using a
hemacytometer. Human T cells ware suspendsd in a RPMI1640 medium
containing 10% FCS supplied with human anti-human AILIM monoclenal
antibody JMabl36 (20Hg/ml) . HumanT cell suspension (1x10%cells/ml)
35 prepared was incubated at room tempsrature for 30 minutes.

Human anti-KLH monoclonal antibody JMAD 23 ({20pg/ml) was ussd



pl asm d DNAswas di gested with restriction enzynmes EcCoR /Notl to verify 20
the presence of vector DNA and insert DNA (heavy chain cDNA or light chain
cDNA). Each nucl eotide sequence of cDNA encodi ng heavy chain and anti body

| i ght chain of the antibody, which was-inserted in each purified plasmd,
was determ ned by a commonly used nmethod usi ng DNA Sequencer 25 (377A

PE- Appl i ed Bi osystens) ABI PRI SM Sequenﬂ g Software (PE-Applied:

Bi osystens) and ABI PRI SM Aut o Assenbl e~ { PE- Appl i ed Biosystens). Priners
used for the sequence determ nation were as follows: <Priners used for the
det er mi A&t RoRegR H&my [ uhblal coNnrb@dyML3R priner (SEQ ID NO 8;
STRATACENI_E,)_4>E{gnglI %u(lsfé}é[) NO 35 6) , NO NO NO NO 136H (SEQ 11)
, HCcl 13) 16) HCc6 19) HCc5 <Prinmers used ID NO 9), 138/ 9H (SEQ .
ID NO 1D), AIulmlsm@a@el( SEQie B rbtped 2ho NHCHUNESED d:au\l@u@)e,nshieeﬁ '

7)., TR o PR 9?%%%%%% SO0 B BOIPRACEES 1D

NO: 1) copfp t‘ﬁﬂetlae%r&flmlh%%ri:fb% dgha. gPa, Mr@Rtheipirtd $8Q | D
NO. 8: SER.BIACENE) ﬁxeekb% @SEQ | Dluoa ,l,@%%ﬁ. (SEQ ID NO 22),
Al LI M_C2 SE NO. .23 LCbI 234 7 EQ ID NO 7) ,
H G.C (§Eé b R@tegjnl (stE@)ro 1feratlon ctlv;ty o T cell

Methyl {*H]thymidine (0.5uCi/well; Amersham-~Pharmacia) was
added to each well of the plates after cultivation, and the plates
-0  wereincubatedat37C for 6 hours ina C0; incubator. After incubation,
the cells were trapped on GF/C filters {(Packard) by using a Ce’
Harvester. Subsequently, the filters were dried at 40°C for 3 houi.
orlonger,andthenMicroscintiO(2Dul/well;Packard)wasaddedtheretﬁ.
Radicactivity of ®H incorporated in the cells trapped on the filters
15 was measured by a B-counter (TOP COUNT) to analyze the degree of T
cell proliferation after the culture.
The result is shown in Figures 77.
The result obtained in this test showed that human T cells grew
significantly depending on the concentration of human B7h—-IgFc (in
20 the assay using the negative control antibody). In addition, the
anti-human AILIM monoclonal antibody significantly inhibited the

proliferation of human T cells.

Example 16 Activity of human anti-human AILIM mcnoclonal antibod

25 to inkibit the proliferation of monkey T cell associated with the

transduction of AILIM-AILIM ligand-mediated costimulatory signal

The same test was conducted by using monkey T cells instead
of human T cells used in Example 15 described above.
<l6-1> Dilution of antibody and others
30 Anti-human CD3 moncclonal antibody SP34 (BD-Pharmingan) was
diluted with phosphatebuffer (PBS) toa final concentrationof 1ug/ml.
The human B7h-IgFc prepared above was diluted with PBS to a

final concentration of 40ug/ml. The antibody solution was further

diluted with PBS to prepare various concentrations of the antibody

35 (40ug/ml-0.0064ug/ml} .
<16-2> Coating of microplate with antibody




ID NGO 25) , HK (SEQ ID NO 26) , and polyA (SEQ ID NO 21) . 5 Sequence
Li sting shown bel ow contains cDNA sequence encodi ng heavy chain and cDNA
sequence encodi ng Iight chain of human nonocl onal antibody agai nst human
AlLIM which are produced by each hybridonma nentioned above, as well as
am no aci d sequences deduced fromthe cDNA sequences. _0 C one Al H5D3
(JMab-136) <Heavy chai n> DNA sequence:l§l/EQ I D NO 27 (signal sequence:
nucl eotide nurnbe.L 69 to 125, V region:  nucl eotide nunber 126 to 419)
Am no acid sequence: SEQ ID NO 28 (conprising signal sequence: 15 am no
acid nunmber 1 3achgeldaefffiwedgménrophnesacddenatbdwiXh t(d) ak8)-rsldoht

chai n> X i Si.gn sequence: nucleotide nunber 39
.to 104, rﬁﬁﬁﬁ&%ﬁf 538%1%’6?%&%%%4(1( ‘?&%ﬁ@)“%?AﬁgﬁsfﬁgiFdz ket Ligh &R CIBEQ
| D NO 38ellorrd divmprsitjiiat Lo udiee/ mlaii. 00 6aaiydnaynbenl 114 a2 Weariabl e
regi on: ] | e 116) e _A11289 (JMab: 138 <Hgavy
- chai n> Zwlég%%e&n%% gﬁé}?%ﬁ?\ﬁ) 13??8%8Fi iﬁau’s‘%gnals‘é%scf?%‘?{\étlyr the
nucl Sot | REIRAMHBErs DRt rn5eas A sgreed nut@ctdade walberasl 5 shedd 81 ):indE NO
aci d seqguenceair HEQ l +B2 I 84 j ; » ' .aci d nunber
1 to 19, vari é?bslse régit%% ta’m’ ﬁ%gggi %‘?ﬂ%g%%?r)q%é%%g %1@5%:%& Cﬁlgﬁai‘”‘l‘g
DNA sequaffted WEGIH NELlB3(Itdrisilig singhathss eguedese wenaudheabiadednanber
28 to 8737 Eggl OnNponwc! ephige t 75) ) ' ence; SEQ
I D NO 34. (conpri s}ﬁﬁ Si na]{1 éeﬂﬁ%@%@ﬁgem“ﬁeoﬂa%iodf @t?r%g)rl%%et%o%%%% \98??:33! e
region: & '%otaeciad“%ﬂ% 21 to 35 116) C one A11394 (JMab-139) 125

10 <16-3> Preparation of monkey T cell suspension
Peripheral blood was collected from cynomolgus monkeys. A
fractioncontainingmononuclearcellswaspreparedbydensity-gradient-
centrifugation using NycoPrepl.077A (Nycomed). According to the
experimentalmanual,monkey??cellswereseparatedfromthecynomolgus
15 monkey mononuclear 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 ATLIM
20  monoclonal antibody JMab-136 (204g/ml) and 10% FCS to prepare monkey
T cell suspension (1x10° cells/ml). The suspension was incubated
at room temperature for 30 minutes. -
Human anti-KLH menoclonal antibody JMab-23 (20ug/ml) was used -
as a negative contrel antibody.
23 <le-4> Cell culture
In the same manner as described above, monkey T cell suspension
(Lo0pl/well; 1x10° cells/well) was added to each well of a microplate
coated with anti-human CD3 antibody and hB7h~-IgFc, and ths plate was
incubated at 37°C for 3 days in a CO; incubator.
30 <16-5> Determination of activity of T cell proliferation
Methyl [*H]thymidine (0.5uCi/well; Amersham-Pharmacia) was
added to each wall of the plates after the cultivation, and the plates
were incubated at 37°C for 6 hours in a CO: incubator. After the
incubation, the cells were trapped on GF/C filters (Packard) by using
35 a Cell Harvester. Subsesquently, the filters wers dried at 40°C for

3 hours or longer, and then Microscinti 0 (20pl/well; Packard) was



<Heavy chai n> DNA sequence: SEQ ID NO 35 (signal sequence: nucleotide
nunber 96 to 152, V region: nucl eotide nunber 153 to 443) Amino acid
sequence: SEQ ID NO 36 (conprising signal sequence: 5 amino acid nunber 1
to 19, variable region: amno acid nunber 20 to 116) <Light chai n> DNA
sequence: SEQ ID NO 37 (signal sequence: nucl eotide nunber 33 to 92, V
regi on: nucl eotide nunber 93 to 380) i _Q Amno acid sequence: SEQ 1D NO 38
(conprising signal sequence: an no actd8nunber 1 to 20, variable regi on:
am no acid nunber. 21 to _ 116) By using analytical software for gene
sequencaddete thielreaoy. VRBASDaSequange JOrhuimds dpauiogd obyt b neMar icahhg
regi on, genes 15 cg %Eicted by Tominson et al. (lInmunol. Today, Vol. 16,
No.5, pti2BRe949n TtRggsy ﬁ&gssgéﬁcﬁéﬁsPB?deQEhaoB FHé“DﬁA JE8BeROENT) to
detern1mndlyhereha dRegsakt ofh@wed 1ilhalrcliE M4 100i 0 BENeSt9é  therespective
heavy chain @@d ggi F% 0 f t he bove %tloned human nonocl onal 20

ant i bodi es consr st @ F e PoWFo&an gﬂﬁﬁe t's- <Heavy chain V-regi on gene> ,

cl ore AIFBEB THdhabe 4356} : oht@ﬂna@lnmetﬂﬂﬁZBQstthbwéBSthat3m&ﬁke§|Qnaeéié394
Jth > I Al 136)
5" 01 oot Sl Tt s ksl BEPLEY SPREeefaRitn DR B 90 Eakhpi o
11 | nhi binotlye sy wiinmrithe amgarMmm:qédtmd\Zl rovidahal . abhi badython,

del ayedtﬁa%thxa%a%pmm Vr\/eh cf]cqgfl?alTQﬁtP g%g@&ﬁ%@f@lﬁ th%lited the

response, the function of IS to e har
( pat hogeFP 1 f¢62 obPHaRPER8YshcReAds - vi r us, bacterlun1and para5|te, f oreign
body , etc.) to the living bodies, 35 and can be broadly divided into

congeni fal L mminj ty and g.a5gy Led

The human monoclonal antibodies of the invention capable L.

binding tohumanAILIMare of humanorigin, and therefore these antibody
induces no serious immunorejection due to antigenicity to human, i.e.,

15 HAMA (Human anti-mouse antigenicity) inahost, whichhasbeen a serious
therapeutic problem (side effect) in antibody pharmaceutical
preparations comprising non-human mammal-derived antibody such as
mouse-derived antibody. The antibody of the inventionis thusof great
value as an antibody pharmaceutical.

20 Thus, the human monoclonal antibody of the invention against
AILIM (particularly human AILIM) and pharmaceutical compositions
comprising the human monoclonal antibody do not induce host
immunorejection caused by HAMA at all; and thus can be used as=
pharmaceutical preparations capable of controlling a variety o

25 Dbiclogical reactions {e.g., proliferation of cells expressing AILIM,
cytokine production by AILIM-expressing cells, immune cytolysis or
cell death (apoptosis) of cells expressing AILIM, and activity of
inducing antibody-dependent damage of cells expressing AILIM)
associated with the transduction of AILIM-mediated costimulatory

30 signal (secondary signal) to cells expressing AILIM; and/or can be
used to treat or prevent wvarious dissases associated 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 monoclonal antibody of the invention

or a portion thereof as an active ingredient, it is possible to inhibit




I munity. 126 The former is a systemof elimnation based on non-specific
recognition including phagocytosis by phagocytes (pol ynorphonucl ear
| 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 acquiigg specificity (activation) to the
antigen. Further, acquired i mmune responsé can broadly be divided into
cellular immunity and hunoral imunity. .0 Unlike anti body-dependent
hurmor al  PANGARRY, 388! IRASKNtmiR % yexalgpéﬁfl Aae iecyporfs elisqrassetk g, |,
general Byebhgtdigestt@eit 1 i g el
Bparvieiod leltf?nvo %POQD; 55Lé¥h&&§%s§¥§%)ﬁg%Ykﬁor

«Cellular jpmunity is known t.. [N i mune T espon
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hyper ser@}tim dik¥asd? st tSAEe l@ﬁ@erﬁﬂﬂeﬁQ@@ng @Htsﬂﬂﬁ@érﬂ)%rﬁ@]eiﬁt%ﬁa%etl\ébsﬂ

typi pmenon bel o ing to ce ar immunity is
t ube culrﬁ Q*Flé?g%/n eﬂ*’f&‘g’t T3 $5 + bbed cin i auhpiersmesidisdasds
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tubercl e g§0|llus The E% ﬁagy I S %0 to the infection by tub
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super nat r i1l us ayed_al | er ergy nedi até

o T e DR B e o e R b Yea P s B i i cease g
ant r»@en (gmreet mvieEsyy hQS‘calJJsaﬂsé';deksé&I@d it ymmuhobe@ausﬁontasts&i@&t?éh tQ t48 |
hours | ot & ddMiiGHody (230BBLLzed- ML LN B0LLgEN, 0 Saprss ALl erdle \

response with inflanmmationi nduce rrermry
agai n wi {4 SIURS HER genskin, wmnamﬁbmmmlmmvam eltegayx; whirely,i s

a T epr esapiraly vganeﬁ:eﬂel ayed. pl | BEgieS, réb%ﬁargseé"%akbi‘e*? nﬁ‘%y&ﬁ%‘l K01 ¢

"tuberculin test" di agnose whet her or not sen5|t|za e}
i nfecti % BESULHCE 5”31“-‘-3%

15 cell proliferation, cytokine production, etc.); and diseasss that

» production of antibody against the antigen,

are potentially caused by abnormality in gut immunity (specifically,
inflammatory bowel disesase (particularly, Crohn’s disease and
ulcerative colitis); and alimentary allexrgy, etc.
The pharmaceutical compositions in accordance with the present
20 invention make it possible to treat or prevent some inflammations
for which various steroidal drugs are used as anti-inflammatory drugs,
for example, inflammation associated with various arthritides -
{rheumatoid arthritis, ostecarthritis, etc.), pneumonia, hepatitis —
{including viral hepatitis), inflammation associated with infectious
25 diseases, inflammatory bowel disease, enteritis, nephritis
{glomerular néphritis . inflammation associated with kidney fibrosis,

gastritis, vasculitis, pancreatitis, peritonitis, bronchitis,

myocarditis, encephalitis, inflammation associated with
ischemia~reperfusion injury (myocaridial ischemia-reperfusion
30 injury, etc.), inflammation asscciatad with immunorejection after
transplantation of +tissues or organs, scald, various skin

inflammaticns (psoriasis, allergic contact dermatitis, lichen planus
as a chronic inflammatory skin disease), inflammation associated with
multiple organ failure, inflammation after operation of PTCA or PTCR,
33 and inflammation associated with atherosclerosis, autoimmune

thyroiditis, etc.



baci |l us has al ready been established in an animal. Specifically, the test
is conducted as follows: purified tuberculin (purified 35 protein
derivative; PPD;, O Ilm of the derivative of 0.05g/OIm (2.5TU) for
general diagnostic use), which is tubereulin protein 127 purified fromthe
cul ture of tubercle bacillus, is intracutaneously given to an aninal; the
maj or axis of skin redness at the injectigon site is nmeasured 48 hours
after the injection; and the presence of40i nfection of tubercle bacillus
can be di agnosed based on the major 5 axis neasured. if the mpjor axis of

the redness i sn:rsmrche:rldrh,amﬂtmn re$peptt N6 SHB| 8BbvESnBRYRLANE; {Af i icd
vmthlntheran n__the subject |sfals ositive; and It |s

10nm or afrbq‘@é 8ﬁ‘t ?ﬁelmé‘ifg?ﬁ%i’eF§lBBc?ﬂ%ﬂcb%E‘?@ Eé?&y’rééaar-ﬁéﬁ-@n%f

associ attadssudahoceiﬂglalraar as et bédabede, 49 ﬁh@rrn@@%ﬁﬁwl%aﬂé&@ﬁoé\@éfoﬁé’pe '

hypersen5|t|V| tran s unt of protein or the

|i ke, conta&ct arrergy t Jf%ﬁsprgﬁéﬁtaﬁxﬁ?i?ﬂﬁnc"?ﬁrb e sgH b’l‘aﬁﬂnl%ﬁws‘-m
?uchS as wlidgakesel Hm?[mwusuppreablaaltgyﬁaasgﬁlﬂﬂad:m tthegﬁ.@aﬁﬁnéﬁhj?ééti)@n in
e.g., r.af t as the .above-nentione ergy to antigen
fr o?n i nfaé eIlc“"tq%gj %11:% 3% E)Che% a&dc ther?bl}béncciﬁ%aﬁlé’lq gﬁﬁyeggﬁ%dg%yttﬁﬂ‘é}%‘{grb
baC|IIudruyﬂﬂﬁlﬂnhibﬂnnnheIgmaﬁtsreeettlbhe inhibitory effect of
anti-AlLIMan n sitiyig del ayed aller was
eval uated b tE‘t‘]l?f% X%l'n}gjyt %g%%%\%eyﬁn@%ﬁéﬁﬁ? ‘%eér%u a/erg?és‘{lyrgrﬁémts C\)ﬁé
20 cond lesof Biinslirg Eachl bFM eyh 8ABIYULL gend ey icihal @ wilthdy: ‘a\beghiope
6. 0-(8, Ske, cifVhronERAt @hvﬁh@ Qg Cait L §€ 536 8nee R@éegéﬁEfﬁfBEEé gggmla

i ndi vidual s in each group) , which Tiad béen sensitize
de Cal néteE SEUCEIeR RySOChpFer ¥ithFha ﬂ@ﬁ@éﬁé@lpn\ﬂ@tbmreﬁmwmn@mmv

bovi ne- um@anuul%elﬁ:@bghb@sé Idisnd Was apeathelsi zed AWLtIEh K%%E'dne and there
hydr ochl o i.de . % | nt ralrmscul ar injection) hen any one of "the

t est saﬁ‘ﬁ dEVit I}%FB %%%E?H?%eétmv‘a%lna%%s (éyﬁﬁéﬁﬁlﬁy
of Q lrrbhteﬁxle:aclhcbnﬂpeﬁhdomﬁl &Rt{BolR) eRbvORg poteptiandytduialy dontk-Bat

chest The dh3ianges ehuee NG 0 §eLidle, .

Sequence Listing Free Text
SEQ ID NO: 1

Other Information: Description of Artificial Segquence:

20 Artificially synthesized primer sequence, NotI-T.
SEQ ID NO: 2
Other Information: Description of Artificial Sequence: -
Artificially synthesized linker sequence, 20adp
SEQ ID NO: 3
25 Other Information: Description of Artificial Sequence:
Artificially synthesized linker sequence, 24adp.
SEQ ID NO: 4
Other Information: Description of Artificial Segquence:
Artificially synthesized primer sequence, HIGLC.
30 SEQ ID NO: 5 '
Other Information: Description of Artificial Sequence:
Artificially syntheslzed primer sequence, NHCc2.
SEQ ID NO: 6 |
Other Information: Description of Aartificial Sequencea:
35 Artificially synthesized primer sequence, ExcellE.
SEQ ID NO: 7 2

g



30 sites of the sanple were 3 cmor longer. (1) 1:1 m xed solution of human
ant"i-human Al LI M nonocl onal anti body (JMab-136; 0.2ny; iopg at each
injection site) andtuberculin (4gg/Im of physiological saline); (2) 1:1
m xed sol ution of human anti-human Al LI M nonocl onal 35 anti body
(LTMab- 136; 2nmg; '--00[lg at each injection site) and tuberculin (4[Lg/1nL
of pl~ysiological saline) 1.28 (3) phosphate buffer (PBS (-)) as a control;
(4) 1: 1 mxed solution of a commercially available steroidal anti-inf
| anmat ory age Predni sol one.(0. 2ng; 10gg.at each injection site) and
tubercul in (48%?1?‘7’1? gfn%‘f’l%f"gf"éﬁi'caEQEEFiLﬁg}més AF poRTHIECLEL coIRFURRCY B)
1: 1 nmi xkdt$biotabhyobyhthes iartd gdihgneciende akihady (Exanpl e <2-2>;
= 0. 2ny; I@@ ?ﬁ lg@_ch injection site) and tuberculin (4~Lg/lm of

physi ol ogitall~s in%) as a negative control. 24 hours after injection of
each sanpl e, t@rhemj cinfaxisatndn: - 0Deopipakés off r extess: eiaradeduiead i on
- sitecwer o] I; h rea of ther Ss. The result is
ShOWIg inﬁi%gfg%gfejl}%2?19&%@%%‘5@%& %gﬁ'g%é:d steﬁé‘ltenfgdngrg due to del ayed
allergy @@ IBiXpif9cantly inhibited in any groups subjected to injection

of the 15 antdy I +Rodi 88, PRAL e, W the. I ol d negative
control afrggg.sq#r#é :%nlﬂzl\]%i tor.f/&szgg?gt\?vas cjbérj?par% Ieﬁlﬁol?ﬂéaltaqbf t SR
st er oi dahrBhiicizhiy | aymBE8Fy 28Fuprised asqa=pesit L¥E€Eecontrol . Exanple 12
A-nal ysised ofp tie: expression o-f AILIMin various tissues 20 of patients
vvitg graft versus host iseas,e%rﬁﬁG\/HD% Expression of AILIMin a variety of
ti s&les obt ai b SEIUM pHTERE LI W e A Hiditls Seepesced to

transpl aitiai f omni 0f 1y od yogeas tzgdapt iheemsdanenseandibadubeen. di agnosed
clinical & tsztsk; , alffect ed with acute or chronic graft versus host disease
(GVHD) a (%e Q‘he JIranspl antation, was analyzed by a comonly used

met hod. Ti ssu@haxer & nsicainpettiion t h MBS anicbtiwmn et idduifar 1AlLL | Beroeaekonal

anti body, e VAT 3R) 8PALEY-LE LRenEXanmLs.descr hbeduabeve.
13 SEQ ID NO: 12
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HCcl.
SEQ ID NO: 13
Other Informaticn: Description of Artificial Sequence:
20 Artificially synthesized primer sequence, HCc7.
SEQ ID NO: 14
Other Informatlion: Description of Artificial Sequence: .
Artificially synthesized primer sequence,. HCc8. .-
SEQ ID NO: 15
25 Other Information: Description of Artificial Sequence:
Artificially synthesized primer saquence, HCc3.
S2EQ ID NOG: Llb
Other Information: Description of Artificial Seguence:
Artificially synthesized primer seguence, HCcd.
30 SEQ ID NO: 17
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HCc§. |
SEQ ID NO: 18

Other Information: Description of Artificial Ssquence:

35 Artificially synthesized primer sequence, HIGHC.
SEQ ID NO: 18




Axi al ysis was carried out using 33 sanples formvarious tissues collected
fromacute GVHD patients ('28 cases) as well as 5 sanples 30 from chronic
GVHD patient (5 cases) . Results were as follows: AILIMpositive reaction
was found in 15 of 29 sanples of skin tissue; in 1 of 3 sanples of stomach
tissue; and in | of 1 sanple of colon tissue; which were all obtained from
acute GVHD patients. AlLIMpositive re 4;on was found in | of 3 35 Sanples
of skin tissue; in 2 of 2 sanples of col©oh tissue; which were all obtained
fromchronic GVHD patients. Further, AlLIMpositive 129 reaction was found
in 10 of 13 s&fWfless ifmismmeatinnni fRewanigynphooyf e Adnffit¢tal | Gedashdeen
obser ved. Hraml VA g apti - n LLM nonocl onal anti body
5to transducgﬁ€§£%?§ﬁ$%%o%%yéggnggﬂﬁﬁrn%%hggﬂggéeﬁkc$he experi ment .
conduct &9 APENpIZ® 7 has denpnstrated that the human anti-human AlLIM
nmonocl onal an I e3n8h Ahi8 spyese j tjon e | e. of hanci ng
the proli fera,?ihfg%gof qr?gr?an T.lc%(rarﬁ rﬂ{/%sé:lrcq ﬁt{lrcgoqol ioralgg tggﬁha%aln%JhaqT ?;qquence: '
r espons & tepdGipldy 1Syttt ord i Piner t frequennsduBEibn of Al LI M nedi at ed
costi nulsgorry sicgnal; to the cell. In this test, it was anal yzed whet her or
not the human_ npnocl onal anti bodi es exhibit activity of enhancing cell
proliferati on®5PehonkBy O TRaCHIN hy DegeTd@vd oret I8l 4¢ tdddiariiaied SienuEranmm| e
7. <13- ArtDflieiia0n yofsyardhduidye d 5o A d r hwmne £03, ﬂp@%%g@nal anti body SP34
(BD- Pha;gbngﬁng was ,, diluted with phosphate buffer (PBS) to a final
concent rati P'lgFm _ The above-prepared human anti-human Al LI M
mondtl onal anbthedy InAbiB6twes:di DekedipiibnPBSEt 0agthifaliagongaRlEakkon
of 409/ - e_ant l.utions were further dilJuted with PBS to prepare
var i ousmﬂébf%—gggg%&r g&%‘ﬁl}%&%eﬁﬁ’ﬁ&ﬁ%ssﬁ%b@?%ﬁt& PGty <13-2> Coating
of m crepRate MPth23nti body Each well of 96-well mcroplates was coated
with anti-hu nal. . ant| P34 (1g/m ;. 25I. to.each well) and
t he human ‘ag???%ﬁﬁgﬁﬂgﬁﬁﬁhﬁgghécl%%gﬁg%ﬁiﬁggdyogNgbf§é§6566}nﬁ-696855?&1;
25 257 RBreheniakly) syrhbesisess npimer saubetrete atABYIMEGR . 2 hour s.

15 SEQ ID NO: 24

Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, LCcl.
SEQ ID NO: 25
Other Information: Description of Artificial Sequence:
20 Artificially synthesized primer sequence, LCc2.
SEQ ID NO: 286
Other Information: Description of Artificial Sequence: ~
Artificially synthesized primer sequence,”HIK..
SEQ ID NO: 39
25 Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence
SEQ ID NO: 40
Other Information: Description of Artificial Seguance:

Artificially synthesized primer sequence
30



Subsequently, the antibody solutions were discarded, and each well was
washed 3 tinmes with PBS. After the wash, RPM 1640 nmedi um containing 10%
FCS was added to each well (1001/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 nentioned above. Control experinents 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
human anti-human Al LI M nonocl onal art yb®d) es. 35 The m cropl ates coated
with the anti bodies were used in the follow ng assays. 130 <13-3>
Preparation of nonkey T cell suspension Peripheral blood was collected from
. cynonol gus nmonkeys and nononucl ,EQU@@EIISIS\T&G% fracti onat edby density

gradi ent centrifugation wusing NycoPrepl.077A (Nycomed). According to the
experinmental 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 il dppamntababesradneD8 ant i body RPA- T8 ( BD- Phar m ngen),

anti-nouse 1gG mcrobead (MItenyi) and a Magnetic Sorter. T cell count
was determ ned using a hemacytoneter. Monkey T cells were 0 suspended in
RPM 1640 nedi um cont ai ni ng 10% FCS. Thus nonkey T cell suspension (1x106
cel | /m }X12@x Homamp Moade lonkl- AntiBedy Againatr & (dgtimuldtere Signald ni cropl ate
coated with anti-human CD3 anti body and anti-human Al LI M antibody 15
Siman T cell Traspbnrsion MedecwedALMoAsd PhareddenoicAd UieMbpkadfe coated
with the anti body nentioned above and the plate was incubated at 37-C for
2 days in a C®2 incubator. After the culture was conpl eted, respective

m croplates were wused in the follow ng assays: 20 <13-5> Determ nation of
prolifer&ZlBen JaeAd®dGl¥yPof T cell Methyl [3H thym dine (0.5pC /well;

Amer sham Pharmaci a) was added to each well of the plates after incubation,
and the plates -- ' :

14>

<141>

<150> JP P2000-147116
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<151> 2001-03-30

<160> 40

<170> PatentIn Ver. 2.1
<210> 1

{211> 45

<212> DNA

213> Artificial Sequence




were incubated at 3700 for 6 hours in a CO incubator. After incubation
the cells were trapped on G-/ C filters (Packard) by using a Cel _ 25
Harvester. Subsequently, the filters were dried at 40t for 3 hours or

| onger, and thenM croscinti 0 (2041/well.; Packard) was added thereto.

Radi oactivity of 3H incorporated in the cells trapped on the filters was
nmeasured by a j3--counter (TOP COUNT) to anal yze the degree of T cel
proliferation after the culture. 30 The result is shown in Figures 73. The
result of this assay showed that simand gells were significantly
proliferated depending on the concentration of the cells when mcroplates
were coated with anti-human Al LI M nonocl onal anti body (human nonocl onal
anti body or nouse nonocl onal antibody) together 35 with anti-hunman CD3
anti body. The result al so suggests that the human anti-human AlLI M 131
nmonocl onal22émt i bodi es of the present invention can bind to nonkey AlLIM
and have the activity to regulate the funcLion of nonkey AILIM Exanple 14

Est abl i skizes} Dekcriitied $OArtdEBELT Wegedmnndaatemti{Myn 5 substances
capable of binding to AILIMor AlILIMIigand A nethod of ELISA

(Enzyme- | i nkedyhfRaHIQe800MRBE RFASYJe, \AStI-gstabl i shed to identify or
quantify a substance capable of binding to AILIM(ECOS) or ALIMIigand

(B7h/ B7TRP1/ GL50/ L1COS). The principle of the nethod described below in
detail as an 10 exanple is based on estimating, by ELISA, the degree of

i nhi bi ti qasgen the binding between sol uble human AILIM. (hA LI MIgFc) and
sol uble human AILIMIigand (hB7h-1gFc) caused by the substance. <14-1>
Sanpl e Theaipl-oneNgisanpl es were used: is (1) Streptavidin-HRP (Southern
Bi ot echnol ogy Associates, 1Inc.); (2) Soluble human AlILIMIigand (fusion -
protein kebyeenq)t hgsyextracel lular region of human B7h and the constant
region of human 1gd); 20 The protein was prepared by the method descri bed
bel ow i n <14-2>;

<400> 1

aactggaage Ttcageggee geagagattt tttttttttt ttttt 45

<210> 2
<211> 20 3
<212> DNA o -

<213> Artificial Sequence

2200
<223> Description of Artificial Sequence:Artificially

synthesized linker sequence, 20adp.

<400> 2

cgtggtgtea tggeactgeg 20




(3) Biotin-labeled soluble AILIMIgFc; The AlLIMIgFc was prepared by
further purifying the antigen obtained according to the sane nethod as:
described in earlier applications (J?-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; descri bed
above); (5) Human anti-KLH nonocl onal anti body (negative control antibody;
JMab- 423; descri bed above); 30 (6) Phosphate buffer (PBS (-) ; N kken ‘
Sei butsu) (7) PRIML1640 nedi um (N kkep-gepbutsu) ; (8) Fetal calf serum
(FCS; JRH-Bioscierice) (9) 30% Bovine serum al bumin (BSA;, Sigma); (10)
Tween20 (Bi oRad); 35 (11) TMB' substrate chronogerl (Dako) <14-2>

Pr epar at i @023 sol ubl e human AlLIMIigand (fusion protein 132 (hB7h--1gFc)
of the extracellular region of human B7h and the constant region of human
| g@) Tot@ALIRNM was prepared from human peripheral bl ood-derived

nononucl ear cells in the sane nmanner as described in the Exanple above. 5
CDNA was &b zed from the obtained total RNA (5g) as a tenplate and by
usi ng Superscript Preanplification Systemfor First Strand cDNA Synthesis
(G BCO BRI213> uhid €ttt Byquencpri mer :

(5" - GAGGTCTCCGCCCTCGAGATGCGECTGEECAGICC-3', SEQ ID NO 39) having .0 .
Xhol restriction site and 3' prirner

(5" - CACAGGACAGCCAGGGEGATCCCACGTGECCELG 3", SEQ D NO: 40) havi ngBant
restrictiqueosite at their respective ends were designed and synthesize" to
anplify cDNA encoding the extracellular region of human AILIMIigand

(hB7h) bwﬂi@R-De\scyﬁﬁgnt@mﬁa\ﬂcaﬁl%&;)ﬁ(gmmﬁtm@ism primer pair, 15 PCR
was conducted to prepare a DNA having Xhol and BanH "at respective ends -

t her eof cont ai §ynRfe£iNA BKef NGubhe, extis@gel lular region of  human B7h.
The resulting PCR products were digested wth Xhol and _

<400> 3

aattcgcagt gccatgacac cacg 24

210> 4
<211> 23 | )
<212> DNA ' -

<213> Artificial Sequence

<2905
¢223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HIGLC.

(220>

<221> primer_bind

222> (.. (23)




BanHl, and fractioned by agarose gel electrophoresis to isolate a band
correspondi ng to about 720-bp cDNA fragnent, that was predicted 20 to
encode the extracellular region of interest. The isolated cDNA fragment
was subcloned into plasm d pBluescript I SK (+) (Stratagene) pre-digested
with Xhol and BanmHl . It was verified that the cDNA fragnment contained the
portion encodi ng the-extracellular region o{ human B7h by sequenci ng
anal ysis using an automated fluoronetric DN. _ 25 sequencer (Applied
Bi osystens). On the other hand, DNA e%c’&gi(?g Fc of human 1gGl as a fusion
partner was prepared as a BanHl - Xbal fYagnent (about 1.3kb) by
digesting a plasmd (see, Cell, Vol.61, p.1303-1313, 1990; prepared by Dr.
Seed et ai400» @t the Massachusetts General Hospital) with BanH 30 and
" Xbal . This fragnent contai ned exons encodi ng the hinge regions of human
lgd, Cy -BamH fragnment encoding the extraggl |l ul ar
regi on O#ﬁ£ﬁ§ﬁ§%@%§§%1§£?ﬁg§%€k, and the BanHl - - Xbal fragnent con?gining
exons encoding Fc (abbreviated as "IgFc") of human | gGl, prepared as
descri bed 35 above, were subcloned into a plasm d pBluescript Il SK (+)
(Stratagene) pre-digested with Xhol and Xbal. 133 Subsequently, the
pl asm d was digested with Xhol and Xbal to prepare a DNA fragnent about
1.8-kb cqﬁha%qing fusi on DNA between the extracellular region of hunman B7h
and human"TgFc. By using T4 DNA ligase, this fusion DNA fragnment was
i nserted d?rigg AN _expr ession 5 vector pME18S (Medical imunol ogy, Vol. 20,
No. 1, p.27-32,771990, and "Handbook for GCenetic Engi neering, 11
Experineq;ﬁg Nggicine, suppl ement, Yodosha, pp. 101-107, 1992) between
Xhol and ? es, to construct a plasm d phB7h--1gFc. Mnol ayer COST .
cells (AT C{}f& 1?511) cgltured to be 10 sub-confluent in DVEM nmedi um
cont ai ni rﬁ%b 3£ 1§18} aPFIUEBFEm and anpicillin, were transformed with the
pl asm d phB7h-1gFc by electroporation to yield transformed cells. The
transforned cells were allowed to expresshB7h-1gFc by culturing themin
serun}fr%§2@§F104 medi um for 72 hours.

<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, NHCc2.

<220>
<221> primer_bind

<222> (1).. 2D o B

<400> b

caccggttcg gggaagtagt c _ 21

210> 6
<211> 21
- <212> DNA

<213> Artificial Sequence



15 Ei B7h--1gFc was purified by using a Protein G Sepharose affinity colum
(Amer sham Pharrnacia) as follows: The above-nentioned cul ture. supernatant
was centrifuged to obtain centrifugal supernatant. The resulting
supernatant was | oaded onto a Protein G Sepharose affinity colum
pre-equilibrated wth a 20 binding buffer. Subsequently, the colum was
washed with the binding buffer, and then elution was perforned with an
elution buffer. The eluted solution was recovered and then dial yzed

agai nst phosphate - buffer. The outer_djalyzing buffer was changed tw ce or
nore. Thus purified hB7h-1gFc was oﬁié%ﬁéﬁ. 25 <14-3> Dilution of antibody
and sol uble human AILIM (h AILIMIgFc) and reaction thereof O ginal
solutions<é%§ g/ m) of anti-human Al LI M nonocl onal antibody (JMab-136) and
human ant i -KLH nonocl onal anti body. (JMab-23) as a negative control

ant i body il in serd. of 11 | eyvel.s nd each sanple (2001)
was conbi %gaﬁe °§il’§t38“m?eff‘f‘f’g’vﬁlt%;ag%c?f“%‘f%&m%%aﬂédi um contai ning 10%
FCS. Thus vario%ﬁ cog&entrations of agt%gﬁgy sol uti ons were prepared.
Bi oti n- | abel edSYHAFTERE IRFERY ACABGRee £F toncentration 1g/m) was added
to each of the prepared solutions with various concentrations. The
resulting 35 solutions were m xed well and incubated at room'tenperature
for 30 mnutes. 134 <14-4> Assay for the activity of anti-AlLIMnonocl onal
antibody'fagoﬁ nhi bit the binding between hAlI LI MIgFc and hB7h-1gFc
hB7h-1 gFc_was added to_each well of a 96-well rnicroplate (501/well
(800ng/ wefddly primer Biade was seal ed and then incubated 5 at 37C for 1
hour. Solution was, renoved fromeach well, and the wells were washed 3
times witR28Bs(P126y. Subsequently; PBS containing 0.5% BSA (1001 /wel | )
was added to each well to block the wunreacted sites. The plate was seal ed
and incubated at 37C for 1 hour. After incubation, the solution was
renoved, and then the wells .0 were washed 3 tinmes with PBS (1201).
Subsequent40§? ®ach sanple (501/well) prepared in <14-3> was added to the
wel I's. The plate

ggtgacacta tagaatacag g 21

213> Artificial Sequence

<2200
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, ckl17.

<2205
<221> primer_bind

222> (1)..(25)

<400> 7



was seal ed and incubated at 37C for 1. hour. Solution was renoved from
each well. The wells were washed 3 tinmes with RPM 1640 nmedi um contai ni ng
10% FCS (1201) pre-heated at 37C. Subsequently, PBS 15 containing 3.7%
formalin (1001/well) was added to each weLl, and the plate was incubated

on ice for 5 mnutes. Solution was renmoved fromeach well, and the wells
were washed 3 tinmes with 0.1% Tween20 (12041). Subsequently,
Streptavidin-HRP (50l /well) was added to each well. The plate was seal ed

and incubated at roomtenperature 20 for 30 m nutes. Solution was renoved
fromeach well, and the plate was waBkefl @ times with PBS containing 0.1%
Tween20 (1201). Subsequently, substrate chronogen (50l /well) was added to
each well and the plate was .incubated at roomtenperature for 2Q_m nutes
Subsequen$d3FECIGes AP FAFREECHELECE 501 / wel |) was added to each wel 285 to stop
t he reaction. Absorbance of each well was neasured at a wavel ength of
450nm by a THERMO max (Mol ecul ar Devices). Results are shown in Figures 74
to 76. The results showed that anti-AlLIMantibody had the activity of
i nhi biting the binding between hAlI LI MI1gFc and hB7h-1gFc in a 30
dosage- dependent manner. Accordingly, this Exanple indicates that an assay
system if3l88t¥ated by the present nethod can be utilized to screen and
identify substances capable of binding to AILIMor AILIMIigand (for
exanpl e, <2dPiHbdy or synthetic | ow nol ecul ar wei ght conpound). 35 Exanple
15 Activity of human anti-human Al LI M nonocl onal antibody 135 to inhibit
the prolifd2atNdn of human T cell associated with the transduction of
Al LIMAILIMIigand-nedi ated costinulatory signal It was anal yzed whet her or
not the affl3>hrtdfiidiall Sequemoel onal anti bodi es of the present invention.
had regul ating activity on the 5 transduction of signal nediated by A LI M
on the surface of human T cell, based an the neasurenent of inhibitory
effect of the human anti-human Al LI M nonocl onal anti body on cell
proliferat320ih i nduced by contacting human T cell with AILIMIigand
(B7h/ B7TRP1/ GL50/ LI COS) .

223> Description of Artificial Sequence:Artificially

synthesized primer sequence, M13R.

<220>
<221> primer_bind

222> (1).. 20

<400> 8

cacaggaaac agctatgace 20

<210> 9
<211> 21
<212> DNA

<213> Artificial Sequence

<2200



<15-1> Dilution of antibody 10 Anti-hunman CD3 nonocl onal anti body OKT3
(ATCC CRL--8001) was diluted with phosphate buffer (PBS) to a final
concentration of 8g/m . The soluble human AlILIMIigand (hB7h-I gFc)
prepared above was diluted with PBS to a final concentration of 40g/m . The
anti body solutions were further diluted with PBS to prepare various 15
concentrations of antibodies (40g/m-0.064g/ M ). <15-2> Coating of
mcroplate with anti body Each well of 96-well mcroplates was coated with
(1) anti-human CD3 nonocl onal antibody OKT3 (8g/m; 25 in each well) and
hB7h-1gFc (40g/ nm -0.064g/ m ; 25i in7eddhOwell) . The plates were incubated
20 at 37C for 2 hours. Subsequently, the antibody sol utions were

di scar ded ngd each well s washed.3 tines, wi.th PBS. After the wash,

RPM 1640 <2 ﬁ?%ﬁﬂtéP%iq\é\ﬁ{U&??@ faguensaotF i ietad i wel | (100p! /wel 1) |
and the plates were incubated at 370C. for | hour. Thus respective wells
of the pl at es s¥BFhesdgad qFinet; sequenss, Iﬂf'@g{ar ation of human T cell suspension
Peri pheral blood was collected fromnormal healthy persons and the
nononucl ear cells were fractionated by density-gradient centrifugation
usi ng LynphoPrep (Nyconed) According to the -experinental manual, human T
cel | s werkd2@eparated fromthe human 30 nononucl ear cells by using a Pan-T
cell Isolation Kit (MItenyi) and a Magnetic Sorter. T cell count was

det er m n82by pusiteryband hemacyt oneter. Human T cells were suspended in a
RPM 1640 nedi um containing 101 FCS supplied with human anti-human Al LI M
monocl on&222anl) bo®l) IMabl 36 (20g/m ) . Human T cell suspension (1x1.06
cells/m) 35 prepared was incubated at roomtenperature'f or 30 m nutes.
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 same manner as
descri bed46®o®e, 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-ckctggacaapcgdchegqdtat € was 21

<210> 10
<211> 21
{212> DNA

{213> Artificial Sequence

220>
¢223> Description of Artificial Sequence:Artificially

synthesized primer sequence, 138/9H.

<220>
<221> primer_bind

222> (1).. QD

<400> 10

acaggaaaag gtctggagtg g 21




i ncubated at 37C for 3 days in a CQ2i ncubator. <15-5> Determ nation of
proliferation activity of T cell Methyl [3H thym dine (0.5 LG /well;
Anmer sham Phar maci a) was added to each well of the plates after
cultivation, and the plates 0 were incubated at 37C for 6 hours in a CO2
i ncubator. After incubation, the cells were trapped on G-/ C filters
(Packard) by using a Ce' Harvester. Subsequently, the filters were dried
at 40C for 3 houL~ or longer, and then Mcros cinti 0 (20I/well; Packard)
was added thereto. Radioactivity of %tyhnﬁorporated in the cells trapped
on the filters 15 was neasured by a f3¢c ter (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 hunman T cells grew
significantly depending on the concentration of human B7h-1gFc (in 20 the
assay using the negative control antibody). In addition, the anti-human
Al LI M nonocl onal anti body significantly inhibited the proliferation of
human T ¢ b?fuﬁxanple 16 Activity of human anti-human Al LI M nonocl onal
anti bod inhibit the proliferation of nonkey T cell associated with
t he trang&aggi%p of AILIMAILIMIIigand-nedi ated costinulatory signal The
~sane test onducted by using nonkey T cells instead of human T cells
“used in EﬁﬂgﬁlﬁﬁéS descri bed above. <16-1> Dilution of antibody and others
30 Anti-h nonocl onal anti body SP34 (BD--Pharm ngen) was diluted
wi th phos e, butfer . (PBS) to a final concentration of 1g/m . The human
B7h- | gFc §5323F265568&e§ D8f| uted with PBS to a final concentration of
40g/ M . The anti body solution was further diluted with PBS to prepare
vari ous concentrations of the antibody 35 (40g/nil-0.0064g/m). <16-2>
Cbating<%?$$proplate wi th antibody 137 Each well of 96-well mcroplates
was coate th (1) anti-human CD3 nonocl onal anti body SP34

B BT eI L A P

synthesized primer sequence, AILIMHCI.

220>
221> primer_bind

<222> (1).. (21)

<400> 11

acagtaatac acggccgtigt ¢ 21

<210> 12
211> 21
<212> DNA

{213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Artificially



The plates were incubated at 37C for 2 hours. Subsequently, the 5 anti body
sol ution was discarded, and each well was washed 3 times wth PBS. After

t he wash, RPM 1640 nedi um contai ning 10% FCS was added to each wel |
(100) 2l /well), and the plates were incubated at 3700 for 1 hour. Thus,
respective wells of the plates were coated wth the antibody. 10 <16-3>
Preparation of nonkey T cell suspension Peripheral blood was collected from
cynonol gus nonkeys. A fraction containingrnononucl ear cells was prepared
by density-gradient centrifugation PSI/:% NycoPrepl . 077A (Nyconed).
According to the experinental manual, Rkey T cells were separated from
t he cynonol gus 15 nonkey nononucl ear cells by using anti-human CD4 anti body
M T477 (BD- Phahpidi98bd )primdPtdeghthiian e, anti body RPA-T8 (BD- Pharm ngen) ,
anti-nouse IlgG mecr obeacP (MIltenyi) and a Magnetic Sorter. T cell count
was determ ned by using a hemacytoneter. Monkey T cells were suspended in
RPM 1640 nedi um cont ai ni ng human anti - human Al LI M 20 nonocl onal anti body
Jth-lSG‘&ﬁQ%/n1) and 10% FCS to prepare nonkey T cell suspension (1x106
cells/m): e suspensi on was incubated at roomtenperature for 30

m nut es. {agggm anti s KLH nonocl onal anti body JMab-23 (20.Lg/m) was used -
as a negatt eDEHHFFSFn nti body. 25 <16-4> Cell culture In the sanme nmanner
as. descri ve nkey T cell suspension (100I/well; 1x105 cells/well)
was addea&gg> g@@ﬁ %F}) of a mcroplate coated with anti-hunman CD3 anti body
and hB7h-1gFc, and the plate was incubated at 370C for 3 days in a C02

i ncubator. 30 <16-5> Determ nation of activity of T cell proliferation

Met hyl [%behﬁgidine (0.5.LC /well; Anmersham Pharrmacia) was added to each
wel | of t bl tes after the cultivation, and the plates were incubated .at
37C for 6 hours in a CO2 incubator. After the incubation, the cg:{ls wer e
trapped O¥RCERTIECE|G388RECE83a8kard) by using 35 a Cel| Harvester. _
Subsequently, the filters were dried at 40C for 3 hours or |onger, and
tJen Mcroscinti O (20l/well; Packard) was r

<210> 13
211> 22
<212> DNA

213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCeT.

<2200
<221> primer_bind

222> (1).. (22)

<400> 13

gtggcaggac cgtecagtictt ce 22



138 added thereto. Radioactivity of 3H incorporated into the cells trapped
on the filters was neasured by a n-counter (TOP COUNT) 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 depending on the concentration of human B7h-l1gFc (in
the assay using the negative control antibody). In addition, the :
anti - human Al LI M nonocl onal anti body significantly inhibited the
proliferation nonkey T cells. _O Industrjal Applicability The human

nonocl onal anti bodi es of the inventib® a®dble binding to human AILIM are
of human origin, and therefore these antibody induces no serious inmunorej
ection due to antigenicity to human, i. e. , 15 HAMA (Human anti - nouse
antigenicity) in a host, which has been a serious therapeutic problem
(side eff&ﬁb; i4n anti body pharmaceutical preparations conprising non-human
mamal - devi-bed anti body such as nouse-derived anti body. The anti body of

t he inveqflgn i s thus of great value as an antibody pharmaceutical 20
Thus, the'2h&feéd nonocl onal anti body of the invention against AILIM
(particularly human AILIM and pharmaceutical. conpositions conprising the
hunan nnﬁ%%?gﬁﬁﬂ anti body do not induce host immunorej ection caused by
HAMA at all;, and thus can be used a' pharmmaceutical preparations capable
of contr dl2lgngiraifimniadt Jeayenee bi ol ogi cal reactions (e.g., proliferation of
cells expressing AILIM cytokine production by AlLIMexpressing cells,

i mune cytolysis or cell death (apoptosis) of cells expressing AILIM and
activity of inducing antibody--dependent damage of cells expressing AILIM
associ at @20t h the transduction of AlLIMnediated costinulatory 30 signal
(secondary signal) to cells expressing AILIM and/or can be wused to treat
or prever22¥adesesirdioraxfedribiiodahtSeduendelArtificiadiysduct i on of the

Al LI M nedi ated signal, controlling and inhibiting the onset and/or
progress of tmkgnthesdasésprimer sequence, HCc8.

220>
(221> primer_bind

<222> (1).. (29

400> 14

aagaggaaga ctgacggtce tgee ' ' 24

<210> 15
211> 23
<212> DNA

{213> Artificial Sequence

320>
{223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCe3.



Specifically, by providing pharmaceutical preparations 35 containing the
human anti - Al LI M nonocl onal anti body of the invention or a portion thereof
as an active ingredient, it is possible to inhibit 139 or treat and
prevent, for exanple, a variety of diseases (e.g., rheumatoid arthritis,
mul tiple sclerosis, autoimmune thyroiditis, allergic contact dermatitis,
|l i chen planus as a chronic inflamatory skin disease, system c |upus
eryt hemat osus, insulin dependent diabetes 5 nellitus and psoriasis, etc.)
classified into autoi mune di seases ?r Zgbergic di seases (particularly,
aut oi nmune di seases and del ayed alﬂe gf by cellular imunity);
arthropathies (e.g., rheumatoid arthritis (RA) , osteoarthritis (Q8)) ,
inflammation (e.g. , hepatitis) ; graft versus host reaction (GvH
reaction) ; graft versus host disease 10 (graft versus host disease; GVHD)
, 1 mmunorepgetion associated with transplantation (allogenic graft or
het erogenous graft) of tissues (tissues such as skin, cornea and bone) or
organs (Il - t.:.hung, Kkidney, pancreas, etc.) ; imrune response to
foreign éﬁ??@gﬁqﬁgﬁégPP antigen (for exanple, production of antibody
agai nst Q?ﬁ §qﬁgge 315 cell proliferation, cytokine production, etc.); and
di seases %t Tée%gtentially caused by abnormality in gut immnity
(specifically, inflammatory bowel disease (particularly, Crohn's disease
and wulcerative colitis); and alinentary allergy, etc. The pharnaceuti cal
conpositkgﬁa>i§ accordance wth the present 20 invention make it possible
p# %

to treat ent sone inflammtions for which various steroidal drugs
are used as a ti-inf Ianyato drugs, for exanple, inflammtio :?ssociated
with vari°G&% %{Ffﬁr‘f‘%g&%% &€ cf heumatoid arthritis, osteoarthriti®, etc..),
pneunoni a, hepatitis (including viral hepatitis) , inflammation associ ated

with infectious 25 diseases, inflammtory bowel disease, enteritis,
nephritis (glonmerul arnephritis, inflammation associated with ki dney
fibrosis, gastritis, vasculitis, pancreatitis, peritonitis, bronchitis,
nyocardi%&z %Ecephalitis, i nfl ammati on associ ated with

i schem a- B%r usion injury (nyocaridial ischem a-reperfusion 30 injury,

etc.), infl ti on associ ated with i munorejection after
R J

<212> DNA

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence!Artificially

synthesized primer sequence, HCc4.

<2200
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<222> (1).. (23)

<400> 16

tgcacttgta cteettgecg ttc 23



transpl antation of tissues or organs, scald, various skin inflammations
(psoriasis, allergic contact dermatitis, lichen planus as a chronic

i nfl ammatory skin disease) , inflammation associated with multiple organ
failure, inflammuation after operation of PTCA or PTCR, 35 and inflanmation
associ ated with -atheroscl erosis, autoimune thyroiditis, etc. 140 In
addition, with respect to the above-nentioned inhibition and treatnent of
i mmunorej ection associated with transplantation of tissues or organs as
descri bed above, the pharnaceutical conpositions 1in accordance with the
present invention can be used in con} @t éh 5 with known I mrunosuppr essant
used to inhibit the imunorejection in transplantation therapy thereby
increasiQ%lbngeffect of the known drug to inhibit the graft rejection
Further, By the use of the nethod of identifying substances capable of

bi ndi ng t%\@%%?’M or AILIMIigand, which is wthin the scope 0 of the
present i t9%n, it is possible to control the signal transduction
associatg& ith the interaction between AILIMand AILIM 1ligand through the
bi ndi ng t 1%&@%%10r AlLIMIigand, and there. achieving screening and

sel ection of pharmaceutical agents (synthetic chem cal conpound and

ant i body)<214§?/iﬁ¥élf‘)’fﬁ1éit$%ueaﬁi vity to treat 15 the above-nentioned various
di seases. Sequence Listing Free Text SEQ ID NO 1 Oher Information:
Description of Artificial 20 Artificially synthesized prinmer sequence,
Notl--T. SEQID NO 2 Oher Information: Description of Artificial

Artifici &220>synt hesi zed |inker sequence, 20adp SEQ ID NO 3 Sequence:
Sequence: 25 O her Information: Description of Artificial Sequence:

Artifici £2R9> desenindilopl] Ankidiciel) fenuencelAnthficially

synthesized primer sequence, HCc6.

2200
221> primer_bind

222> (1)..(23)

<400> 17

cagccggaga acaactacaa gac 23

<210> 18
{211> 22
<212> DNA

{213> Artificial Sequence

<2200
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HIGHC.



SEQID NO 4 Oher Information: Description of Artificial Artificially
synt hesi zed priner sequence, HGC 30 SEQID NGO 5 Oher Information:
Description of Artificial Artificially synthesized priner sequence, NHCc2.
SEQ I D NO 6 Sequence: Sequence: O her Information: Description of
Artificial Sequence: 35 Artificially synthesized prinmer sequence, ExcellE.
SEQ ID NO 7 141 O her Information: Description of Artificial Artificially
synt hesi zed prinmer sequence, ckl17. SEQID NO 8 Qher Infornation:
Description of Artificial 5 Artificia& lygsynthesized prinmer sequence,
ML3R. SEQ ID NO 9 O her Information: Description of Artificial
Artificially synthesized prinmer sequence, 136H SEQ ID NO 10 10 O her

| nf or mat i<880> Description of Artificial Artificially synthesized priner
sequence, 138/9H. SEQ ID-NO 1.1 Oher Information: Description of

Artifici €221 Argriikiecitdindy synt hesi zed primer sequence, AILIMACL. 15 SEQ ID
. NO 12 O her Information: Description of Artificial Artificially

synt hesi zZ2@2pr (Iyer (3®quence, HCcl. SEQ ID NO ' _3 OQther Information:
Description of Artificial 20 Artificially synthesized prinmer sequence,
HCc7. SEQ ID NG L4 ‘

<400> 18

tcttgtagtt gttetecgge tg 22

<210> 19
211> 22
<212> DNA

(213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCc3.
220>
<221> primer_bind

222> (1).. (22)

<400> 19

tacttcccag gcacccagea tg 22

<210> 20



O her Information: Description of Artificial Artificially synthesized
primer sequence, HCc$. SEQ ID NO L5 25 Other Information: Description of
Artificial Artificially synthesized primer sequence, HCc3. SEQ ID NO L6
O her Information: Description of Artificial Artificially synthesized
primer sequence, HCc4. 30 SEQ ID NO 17 O her Information: Description of
Artificial Artificially synthesized prinmer sequence, HCc6. SEQ ID NO 18
Q her Information: Description of Artificial Sequence: Sequence:

Sequence: Sequence: Sequencer Se %P%E'()Sequence: Sequence: Sequence:

Sequence: Sequence: Sequence: 35 t i%ially synt hesi zed pri nmer

sequence, HGHC. SEQ ID NGO 19 142 O her Information: Description of

Artificiagiiprdg ficially synthesized primer sequence, EICc9. SEQ ID NO 20

O her Information: Description of Artificial 5 Artificially synthesized
primer segyenqma HCcS.

<213> Artificial Sequence

220>
223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HCc5.

<220>
<221> primer_bind

<222> (1)..(23)

<400> 20

atgetgggig cctgggaagt atg 23

<210> 21
211> 21
<212> DNA

{213> Artificial Sequence

220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, polyA.

<220>



SEQ ID NO 21 O her Information: Description of Artificial Artificially
synt hesi zed priner sequence, polyA. SEQID NGO 22 .0 QG her Information:-
Description of Artificial Artificially synthesized priner sequence,
AILIM.Cl. SEQID NGO 23 Oher Information: Description of Artificial
Artificially synthesized prinmer sequence, AILIMC2. 15 SEQ ID NGO 24 O her
I nformation: Description of Artificial Artificially synthesized priner
sequence, LCci. SEQ ID NO 25 Oher Information: Description of Artificial
20 Artificially synthesized primer S?O‘y%ﬁ% LCc2. SEQ ID NGO 26 O her
Information: Description of Artificial “Artificially synthesized priner
sequence, H K SEQ ID NGO 39 25 Oher Information: Description of
Artificiat221Ar piifmeeilsilddy synt hesized prinmer sequence SEQ ID NO 40 O her
“Information: Description of Artificial Artificially synthesized priner
sequence &enpue(ce; (28equence: Sequence: Sequence: Sequence: Sequence:
~ Sequence: Sequence: Sequence: Sequence:

<400> 21

tcaaactatc ggccttigetg g 21

210> 22
211> 21
<212> DNA

213> Artificial Sequence

£220>
223> Description of Artificial Sequence:Artificially

synthesized primer sequence, AILIMLCI.

220>
<221> primer_bind

222> (1).. (1)

<400> 22

tagcetggta tcagcagaaa c 21

210> 23

211> 21




30 1/60 SEQUENCE LI STI NG <110> Japan Tobacco, Inc. <120> Human Mnocl onal
Ant i body Against A Costinmulatory Signal Transduction Ml ecul e Al LI M And
Phar maceuti cal Use Thereof <130> J1-AO0101Y1P <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> 1 <211> 45 <212> DNA <213> Artifici al
Sequence 2/6 0 <220> <223> Description of Artificial Sequence:Artificially
synt hesi zed primer sequence, Notl-T. <220> <221> prinmer_bind <222> (1).
(45) <400> 1 aactggaagc ttcagcggcc ggagaugigt ttteretttt ttttt 45 <210> 2
<211> 20 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Axtificially

<212> DNA

{213> Artificial Sequence

{220>
{223> Description of Artificial Sequence:Artificially

synthesized primer sequence, AILIMLC2.

<2205
<221> primer_bind

222> (1).. (2D

<400> 23

gtttetgetg ataccagget a 21

2107 24
211> 22
<212> DNA

{213> Artificial Sequence

220>
<223> Description of Artificial Sequence:aArtificially

synthesized primer sequence, LCcl.

220

<221> primer_bind



synt hesi zed | i nker sequence, 20adp. <400> 2 cgtggtgtca tggcactgcg 20 3/60
<210> 3 <211> 24 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence:Artificially synthesized |inker
sequence, 24adp. ,<400> 3 aattcgcagt gccatgacac cacg 24 <210> 4 <211> 23
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Artificially synthesized priner sequence, H GLC <220> <221>
primer bind <222> (1).. (23) 4/60 <400> 4 gtctgctttg ctcagcgtca ggg 23
(210> 5 (211> 21 <212> DNA <213> ﬁ;tzl}l%bal Sequence <220> <223>
Description of Artificial Sequence: Artificially synthesized prinmer
sequence, NHCc2. <220> .

222> (1)..(22)

{400> 24

geaccatetg tettcatett ce ' 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).. (2D

<400> 25

caaagagctl caacagggga g | 21

210> 26
211> 20

<212> DNA



<221> primer_bind <222> (1). . (21) <400> 5 caccggttcg gggaagtagt c 21
<210> 6 <211> 21 <212> DNA <213> Artificial Sequence 5/60 <220> <223>
Description of Artificial Sequence:Artificially synthesized priner
sequence, Excel | E. <220> <221> primer_bind <222> (1).. (21) <400> 6
ggtgacacta tagaatacag g 21 <210> 7 <211> 25 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence:Artificially
synt hesi zed priner sequence, ckil7. <220> <221> prinmer bind <222> (W
(25) <400> 7 6/ 60 gcaggcacac aacagagpea o (FC 25 <210> 8 <211> 20 <212>
DNA <213> Artificial Sequence

213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence, HIK.

220>
<221> primer_bind
<222> (1).. (20)
<400> 26

aggctggaac tgaggagcag 20

<210> 27 -
211> 16186
<212> DNA

{213> Homo sapiens

<221> 5 UTR

€222> (1).. (68)

220>
£221> CDbs

<222> (69).. (1481)



<220> <223> Description of Artificial Sequence:Artificially synthesized
primer sequence, ML3R <220> <221> prinmer bind <222> (1).. (20) <400>.8
cacaggaaac agctatgacc 20 <210> 9 <211> 21 <212> DNA <213> Artifici al
Sequence <220> 7/60 <223> Description of Artificial Sequence:Artifioially
synt hesi zed prinmer sequence, 136H <220> <221> primer_bind <222> (1)..
(21) <400> 9 cctggacaag gtcttgagtg g 21 <210> 10 <211> 21 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial

Sequence: Artificially synthesized prjner,seguence, 138/ 9H. <220> <221>
prinmer bind <222> (1).. (21) <400> 1g§éé dbaaaag gtctggagtg g 21 8/60

<220>
<221> 3" UTR
<222> (1482).. (1616)

<2200
<221> sig peptide

222> (69).. (125)

<400> 27

gaattcgecag tgccatgaca ccacgecatct gtcctetaga gaatcccetg agagctcegt 60

Tcetcace atg gac tgg ace tgg agg atc cte tte ttg gtg gea gea goe 110
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala

1 5 10 b

aca gga gcc cac tec cag gtg cag ctg gtg cag tet ggg get gag gtg 158
Thr Gly Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val
16 20 25 30

aag aag cct ggg gee tca 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 ggec tac tat atg cac tgg gtg cga cag gecc cct gga caa 254

Thr Phe Thr Gly Tyr Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln



<210> 11

Description of Artificial

sequence,

acagt aat ac acggccgtgt ¢ 21 <210> 12
Sequence <220> <223> Description of Artificial
synt hesi zed prinmer sequence,
(21) <400> 12 gactacttcc ccgaaccggt g 21 <210> 13
<213> Artificial

<211> 21

Al LI MHCI .

<212> DNA <213> Artificial
Sequence:
<221> priner bind

<220>

Sequence <220>

HCc1.

<211> 21

<220>

Artificially synthesized prinmer sequ

ggg ctt gag

Gly Leu Glu
65

tat gca cag

Tyr Ala Gln

80

atc agec aca

Ile Ser Thr

95

gcc gtg tat

Val Tyr

tac cat gat

Tyr His Asp

tct tea gec

Ser Ser Ala

145

50

1gg atg gga tgg

Trp Met Gly Trp

aag ttt cag ggc
Lys Phe Gln Gly
85

gce tac atg gag
Ala Tyr Met Glu

100

tac tgt gcg agg
Tyr Cys Ala Arg
115

gct ttt gat ate
Ala Phe Asp lle

130

tce ace aag gsc

Ser Thr Lys Gly

85

atc aac cct cac

Ile Asn Pro His

70

agg gtc acc atg

Arg Val Thr Met

ctg age agg ctg

Leu Ser Arg Leu

105
acg tat tac tat
Thr Tyr Tyr Tyr
120
tgg ggc caa ggg

Trp Gly Gln Gly
135

cca tcg gte tic
Pro Ser Val Phe

150

<221> priner

AR

Sequence
<222> (1).

Sequence:

(220>

60

agt ggt gac
Ser Gly Gly
75

acc agg gac
Thr Arg Asp

90

aga tcc gac

Arg Ser Asp

gat agt agt

Asp Ser Ser

aca atg gte
Thr Met Val
140

cee ctg geg
Pro Leu Ala
155

_bind
<211> 22
on of Artificial
<221> prinmer_bind

<220>

<223>
Artificially synthesized priner :

(21) <400> 11
<212> DNA <213> Artificial
Artificially 9/60

aca aac

Thr Asn

acg tcc

Thr Ser

gac acg
Asp Thr
110

ggt tat
Gly Tyr

125

acc gte

Thr Val

cce tge

Pro Cys

<222> (1)..
<212> DNA

Sequence:

350

398

446 -

494

542



<222> (1)..

24 <212> DNA <213> Artificial

<210> 15 (211> 23
Description of Artificial
sequence, HCc3. 1 1/60 (220>
ccgttgtgca ccaggactgg ctg 23 <210> 16

(22) <400> 13 gtggcaggac cgtcagtctt cc 22 10/60 <210> 14

Sequence (220>

tce agg age

Ser Arg Ser

gac
Asp
175

ace

tac

Tyr

cag

160

tac

Tyr

age

Ser

tce

Ser

acc

tte

Phe

gsgc

Gly

cte

Leu

tac

<222> (1)..
<212> DNA <213> Artificial
Sequence: Artificially synthesized priner
<221> priner_bind

2

acc tec gag age aca geg gcc

Thr Ser Glu Ser Thr Ala Ala

ccce

Pro

gtg

Val

agc

Ser

ace

Gln Thr Tyr Thr

gac

Asp

gea

Ala

225

aag aca gtt

Lys Thr Val

240

ceca cct gtg

165

gaa ccg gtg acg gtg
Glu Pro Val Thr Val
180

cac acc tic cca get
His Thr Phe Pro Ala
195

age gtg gtg acc gtg
Ser Val Val Thr Val
215

tge aac gta gat cac
Cys Asn Val Asp His
230

gag cgc aaa tgt tgt
Glu Arg Lys Cys Cys

245

gca gga ccg teca gte

Pro Pro Val Ala Gly Pro Ser Val

tcg

Ser

gte
Val
200

ccc

Pro

aag

Lys

Yal

tte

Sequence <220>

ctg

Leu

tgg
Trp

185

cta

Leu

tce

Ser

cce

Pro

gag

Glu

cte

<223> Descri ption of
Artificial Sequence:Artificially synthesized priner sequence, HCc8. <;20>
<221> prinmer_bind

Sequence <220>

gge tge
Gly Cys
170

aac tca

Asn Ser

cag tcc

Gln Ser

agc aac

Ser Asn

tge cca

Cys Pro

tte cee

Phe Leu Phe Pro

<222> (1)..

cteg gtc

Leu Val

ggc gct

Gly Ala

tca gga
Ser Gly
205

ttc gge
Phe Gly
220

acc aag

Thr Lys

ccg tec

Pro Cys

cca aaa

Pro Lys

aag

Lys

ctg
Leu

190

cte

Leu

acc

gty
¥al

cca

ccc

Pro

(223>

590

638

686

734

782

830

878

<211>

(24) <400> 14 aagaggaaga ctgacggtcc tgcc 24

(23) <400> 15
;211> 23 <212> DNA <213> Artificial
160



<223> Description of Artificial
sequence, HCc4. <220> <221> pri

Sequence :Artificially synthesized priner

nmer

bind <222> (1)..
<211> 23

tgcacttgta ctccttgecg ttc 23 12/ 60 <210> 17
Artificial Sequence <220> <223> Description of Artificial
Sequence: Artificially synthesized prinmer sequence, HCc6.
primer bind <222> (1).. (23) <400> 17 cagccggaga acaactacaa gac 23 (210>
(223> Description

18 <211> 22 <212> DNA <213> Artificial

of Artificial Sequence:Artificially

3/6 0 <220> <221> prinmer bind
gttctccgge tg 22 <210> 19

255 260

aag gac acc ctc atg atc tce
Lys Asp Thr Leu Met Ile Ser
275

gtg gac gtg age cac gaa gac
Val Asp Val Ser His Glu Asp
290

gac ggc gtg gag gtg cat aat

Asp Gly Val Glu Val His Asn

305

ttc aac agc acg ttc cgt gtg
Phe Asn Ser Thr Phe Arg Val
320 325

gac tgg ctg aac ggc aag gag
Asp Trp Leu Asn Gly Lys Glu
3356 ) 340

ctc cca gee cee atec gag aaa
Leu Pro Ala Pro Ile Glu Lys
355

CEE

Arg

ccce

Pro

gee

310

gte

Val

tac

Tyr

acc

<2222¥€%?8§d2

265

acc cet gag

Thr Pro Glu

280

gag gtc cag
Glu Val Gln
295

aag aca aag

Lys Thr Lys

agec gte cte

Ser Val Leu

aag tgc aag
Lys Cys Lys

345

atc tce aaa

Sequence <220>
ed prinmer sequence,

<220>

(23) <400> 16
<212> DNA <213>

<221>

HGIC. 1

(22) <400> 18 tcttgtagtt

gte

Val

tte

Phe

cca

Pro

acc

330

gte
Val

acc

acg tge

Thr Cys

aac tgg
Asn Trp
300

CEg gag
Arg Glu
315

gtt gtg

Val Val

tee aac

Ser Asn

aaa ggg

gtg
Val
285

tac

Tyr

Bag

Glu

cac

His

aaa

Lys

cag

Ile Ser Lys Thr Lys Gly Gln

360

365

270

gtg
Val

gtg
Yal

cag

Gln

cag

Gln

gsc

Gly

350

cce

Pro

- 926

974

1070

1118

1166



<211> 22 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Artificially synthesized priner sequence, HCc9. <220>
<221> priner-bind <222> (1). . (22) <400> 19 tacttcccag gcacccagca tg 22
<210> 20 14/60 <211> 23 <212> DNA <213> Artificial Sequence <220> <223>

Description of Artificial Sequence:Artificially synthesized priner
sequence, HCc5. <220> <221> priner_bind <222> (1).. (23) <400> 20
atgctgggtg cctgggaagt atg 23 <210> 21 (211> 21 <212> DNA <213> Artificial
Sequence <220> <223> Description ofzggpdékpial Sequence: Artificially
synt hesi zed prinmer sequence, polyA <Z20> I5/60 <221> prinmer_bind

cga gaa cca cag gtg tac acc ctg cece cea tec cgg gag gag atg acc 1214

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr

370 375 380

aag aac cag gtc age cig acc tge ctg gic aaa gge ttc tac ccc age 1262
Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
385 390 395

gac atc gec gitg gag tgg gag agc aat ggg cag ccg gag aac aac tac 1310
Asp Tle Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
400 405 410

aag acc aca cct ccc atg ctg gac tec gac gge tee 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 a2ac gtc ttc 1406
Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
435 440 445

tca tge tce gtg atg cat gag get ctg cac aac cac tac acg cag aag 1454
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gla Lys

430 453 460

age cte tec ctg tet ccg g8t aaa tga gtgecacgge cggeaagecc 1501

Ser Leu Ser Leu Ser Pro Gly Lys



<222> (1).. (21) <400> 21 tcaaactatc ggccttgctg g 21 <210> 22 <211> 21
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Artificially synthesized prinmer sequence, AlLIMClL <220> <221>
primer_bind <222> (1).. (21) <400> 22 tagcctggta tcagcagaaa c 21 <210> 23
<211> 21 16/ 60 <212> DNA <213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Artificially synthesized prinmer sequence, AlLIMC2.
<220> <221> priner_bind <222> (1).. (21) <400> 23 gtttctgctg ataccaggct a
21 <210> 24 <211> 22 <212> DNA <2k§i}%ékfiCial Sequence <220> <223>
Description of Artificial Sequence: Artificrally

465 470
ccgetececa ggeteteggy gtegegtgag gatgettgge acgtaccceg tgtacatact 1561

tceccaggeac ccagcatgga aatasagecac ccagegetge cctggaaaaa 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 B
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 ) 60
Glu Trp Met Gly Trp Ile Asn Pro His Ser Gly Gly Thr Asn Tyr Ala
65 70 75 80
Gln Lys Phe Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser
85 90 95

LA

Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val



synt hesi zed prinmer sequence,

(1).. (22) <400> 24 gcaccatctg tcttcatctt cc 22 <210> 25
DNA <213> Artificial

Sequence

primer bind (222> (1)..
<212> DNA 18/ 60 <213> Artificial
Sequence: Artificially synthesized prinmer
(20) <400> 26

<211> 20

Description of Artificial
, H K. <220>

sequence

LCcl .

Sequence <220>

<220> <221> prinmer_bind 1 7/6 0 <222>

: Artificially synthesized prinmer sequence,

Tyr Tyr Cys
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

Yal Glu Yal

100

<221> pri ner

105

Sequence

6<822> (1)..
aggct ggaac tgaggagcag 20 <210> 27 <211> 1616

Ala Arg Thr Tyr Tyr Tyr Asp Ser Ser Gly

Asp Ile Trp

Lys Gly Pro
150
Glu Ser Thr
165
?ro Val Thr
180
Thr Phe Pro

Val Yal Thr

Asn Val Asp
230
Afg Lys Cys
245
Gly Pro Ser
260

Ile Ser Arg
Glu Asp Pro

His Asn Ala

Gly

135

Ser

Ala

Val

Ala

Cys

Val

Thr

295

Lys

120

Gln Gly Thr Met
¥al Phe Pro Leu
Ala Leu Gly Cys

Ser Trp Asn Ser

Y¥al Leu Gln Ser

200

Pro Ser Ser Asn Phe

Lys Pro Ser Asn Thr

Val Glu Cys Pro Pro

Phe Leu Phe Pro Pro

Pro Glu Val Thr Cys

280

Val Gln Phe Asn Trp

Thr Lys Pro Arg Glu

185

265

170

250

125
Val Thr
140
Ala Pro
155
Leu Val

Gly Ala

Ser Gly
205
Gly
220

Lys
235

Cys

Lys

Val
285
Tyr
300

Glu

LCc?2.

<220>

110

Tyr Tyr His

Val Ser Ser

Cys Ser Arg
160
Lys Asp Tyr
175
Leu Thr Ser
190

Leu Tyr Ser
Thr Gln Thr
Val Asp Lys
240
Pro Ala Pro
255
Pro Lys Asp
2?0
Val Val Asp

Val Asp Gly

Gln Phe Asn

<211> 21
(223> Description of Artificial
<220> <221>
(21) <400> 25 caaagagctt caacagggga g 21 <210> 26
<223>

<212>




<212> DNA <213> |ionmp sapiens <220> <221> 5" |JTR <222> W. (68) <220>
<221> CDS <222> (69).. (1481) 1 9/6 0 <220> <221> 3' UTR <222> (1482).,
(1616) <220> <221> sig _peptide <222> (69). - (125) <400> 27 gaattcgcag
t gccat gaca ccacgcatct gtcctctaga gaatcccctg agagctccgt 60 tcctcacc atg gac
tgg acc tgg agg ate etc ttc ttg gtg gca gca gee 110 Met Asp Trp Thr Trp Arg
Ile Leu Phe Leu Val Ala Ala Ala 1 5 10 aca gga gcc cac tcc cag gtg cag ctg
gtg cag tct ggg got gag gtg 158 Thr Gy Ala Hs Ser Gn Val dn Leu Val

Gn Ser Ay Ala Au Val 15 20 25 30 agg aag cct ggg gcc tca gtg aag gtc tec
tgc aag get tct gga tae " 206 Lys @§ Ao Gy Ala Ser Val Lys Val Ser Cys
Lys Ala Ser Ay Tyr 35 40 45 ace ttc ace ggc tac tat atg cac tgg gtg cga
cag gcc gﬁ% gga caa 254 TRioPhe Thr Gy Tyﬁl yr Met His Trp ﬂ?l Arg Gn Ala
n 20/ 60 50 55 60°ggg ctt gag tgg atg gga tgg ate %ac cct cac agt

ggt ggc aca 'ﬁ&CPlg’eO%rg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp
325 330 335
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
340 345 350
Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
| 355 360 365
Pro Gla Val Tyr Thr Leu Pro Preo Ser Arg Glu Glu Met Thr Lys Asn
370 375 330

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
385 390 395 400
Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
405 410 415

Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys

420 425 430 -
Leu Tar 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
450 435 460

Ser Leu Ser Pro Gly Lys

465 470

210> 29

<211> 974



Gy Leu u Trp.Met Ay Trp Ile Asn Pro Hs Ser Gy @y Thr Asn 65 70 75
tat gca cag aag ttt cag ggc agg gtc acc atg ace agg gac acg tee 350 Tyr Al a
G@n Lys Phe Gn Ay Arg Val Thr Met Thr Arg Asp Thr Ser 80 85 90 ate age
aca gee tac atg gag ctg age agg ctg aga tee gac gac acg 398 |Ile Ser Thr
Ala Tyr Met Gu Leu Ser Arg Leu Arg Ser Asp Asp Thr 95 100 105 110 gee 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 Gy Tyr 115 120 125 tac cat gat get
ttt gat ate tgg ggc caa ggg aca atgzg/tre/%:g gte 494 Tyr His Asp Al a Phe Asp
Ile Trp Ay Gn @y Thr Met Val Thr Val 135 140 tct tea gec tcc ace aag
ggc cea tcg gte ttc ccc ctg gcg ccc tge 542 Ser Ser Ala Ser Thr Lys Ay Pro
Ser Val RB&2PDiALeu Ala Pro Cys 145 150 155 21/60 tee agg age ace tee gag
agc aca geg gec ctg ggc tgc ctg gtc aag 590 Ser Arg Ser Thr Ser G u Ser Thr
Ala Al a kKeu3XdHymé&ysapiens Val Lys 160 165 170 gac tac ttc ccc gaa ccg gtg acg
gtg tcg tgg aac tea ggc get ctg 638 Asp Tyr Phe Pro Qu Pro Val Thr Val
Ser Trp Asn Ser Ay Ala Leu 175 180 185 190 ace agc ggc gtg cac ace ttc cca
get gtc eta cag tee tea gga etc 686 Thr Ser Gy Val H's Thr The Pro Al a Val
Leu G n QepgSer Gy Leu 195 200 205 tac tec etc age ago gtg gtg ace gtg ccc
tee age aac ttc ggc ace 734 '

<221> §'UIR
<222> (1)..(38)

221> CDs

£222> (39).. (749)

(220>
<221> 3'UTR
<222> (750).. (974}

<2205
221> sig _peptide
222> (39).. (104)

<400> 29
gaattcgcag tgccatgaca ccacggtcag gacacage atg gac atg agg gtc cec 56
Met Asp Met Arg Val Pro

1 5

gct cag cte ctg ggg cte ctg ctg ctec tEE ttec cca ggt tce aga tge 104

Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp Phe Pro Gly Ser Arg Cys



Tyr
cag
Tyr
aca
du
gea
Pro
etc
Met
cac
Asp
aat
Al a
gtc
Ser
aag

Cps

Ser

acc
Thr

gtt

Arg
gga
Ser

atg
Ile
gaa
Pro
gee
Lys
age
Val

tgc
Lys

Thr

gat

Lys
gtc
Cys
ttc
Pro
gag
Val

ttc
Trp
gag

Val Val
gta
H s
t gt
du
etc
Pro
cct
du
cag
Asn

Ser

tgc
Val

aaa
Cys
gtc
Leu

Ser

ace
Asn
cgc
Cys
tea
Phe
tee
Arg
ccc
Val

aca

Leu
tac
Cys
gag
Lys
cog
Val

ate
Ser
gac
du
aag

t gt
Val
ttc
The
cgg acc
Thr Pro
gag gtc
d nlpPhe
aag cca egg
Thr Lys Pro Arg Gu Qu
gte etc ace gtt gtg cac
gaw athrcadlatyadccHesg Gich
aag gtc toe aac aaa ggc
¥ep IderGlas MetyBurGiin 33b

25

gac aga gtc acc atc act tgt

Asp Arg‘Val Thr Ile Thr Cys

40 45

tta gce tat cag cag aaa

tge

Leu Ala Trp Tyr Gln Gln Lys

55 60

tat gtt gca tcc agt ttg caa

Tyr Val Ala Ser Ser Leu Gln

75

agt gga tct ggg aca gat tic

Ser Gly Ser Gly Thr Asp Phe

20

gaa gat tit gca act tac tat

Glu Asp Phe Ala Thr Tyr Tyr

106

Thr
gtg
230
Asp

210 215 220
782 @ n Thr
235 gac aag
Lys Thr Val
Pro Cys Pro 240 245 250 gea cca cct gtg
cca aaa ccc 878 Ala Pro Pro Val Ala dvy
Lys Pro 22/ 60 255 260 265 270 aag gac acc
gtc2a8g 600 gtg gtg - 926 Lys Asp Thr Leu
Thr Cgs Val Val 275 280 285 gtg gac gtg age
aac igg tac gtg 974 Val Asp Val Ser Hs Qu
Tyr | 290 295 300 gd8@ ggc gtg gag gtg cat
gag cag 1022 Asp dy VvVal Qu Val H's Asn

G n 305 310 315 ttc aac age acg ttc cgt gtg
cag 1070 Phe Asn Ser Thr Phe Arg Val Val
S20t8R3c83gtpacttgy Cty gracgHOC BB gag tac
1118 Asp Trp Leu Asn Ay Lys Gu Tyr Lys
Pro386r 385 BHO Ser Ala Ser Val Gly

Val

cac
Pro
gag
Pro
ccc

Ser Asn
age aac
Thr Lys
ccg tgc

Pro Ser
aag ccc
Ser Asn
tgc cca

Phe Gy
acc aag

Val 225
cca 830

30 35
cgg gcg agt cag ggt att age agg ttg 200
Arg Ala Ser Gln Gly Ile Ser Arg Leu
50

cca ggg aaa gec cct 2aa cte ctg ate 248
Pro Gly Lys Ala Pro Lys Leu Leu Ile

65 70
agt ggg gtc cca tca agg ttc age ggc 296 -
Ser Gly Val Pro Ser Arg Phe Ser Gly =

80 85
act ctc acc atc age age ctg cag cct 344
Thr Leu Thr Ile Ser Ser Leu Gln Pro
95 © 100

tgt caa cag gct aac agt ttc ccg tgg 392
Cys Gln Gln Ala Asn Ser Phe Pro Trp

110 115




etc cca gee ccc ate gag aaa ace ate tee aaa ace aaa ggg cag ccc 1166 Leu
Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys Thr Lys Ay G n Pro 355 360 365
23/ 60 cga gaa eca cag gtg tac acc ctg ccc cca tee cgg gag gag atg ace 1214
Arg Gu Pro Gn Val Tyr Thr Lau Pro Pro-Ser Arg Gu Gu Met Thr 370 375 380
aag aac cag gte age ctg ace tgc ctg gtc aaa ggc ttc tac ccc age 1262 Lys
Asn A n Val Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser 385 390 395 gac
ate gee gtg gag tgg gag agc aat ggg cag ccg gag aac aac tac 1310 Asp Ile.
Ala Val GQu Trp Qu Ser Asn Gy G n%Peo @y Asn Asn Tyr 400 405 410 aag acc
aca cot ccc atg ctg gac tee gac gge tee ttc ttc etc tac 1358 Lys Thr Thr
Pro Pro Met Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr 415 420 425 430 ago aag
~etc ace QP@ *g‘écgaac}aagégsaggc tagg g% seaptgggaaagageat gtg gta0geaSer 40ys Leu
Thr Val p Lys Ser Ar rm Gn Gn Gy Asn Val Phe 435 440 445 tea tgc tee
gtg atg be RpagGheGlot iﬁré-ars Valc Glacllechys dggably Y4bAlSeslalys Ser Val
Met Hs GQu Ala Leu H's Asn H's Tyr Thr A n Lys 450 455 460 age etc tee ctg
tot ccg ggt 1R8a tga gtgccacgd@5cggcaagccc 150138er Leu Ser Leu Ser Pro Gy
Lys 24/ 60 465 470 ccgctcccca ggctctcggg gtcgecgtgag gatgcecttgge acgtaccccg
tgtacatact 1561 tcccaggcac ccagcat gga aat aaagcac ccagcgctgc cctggaaaaa
aaaaa 1616

cca tet gte tte atc ttec ceg ceca tet gat gag cag ttg aaa tct gga 488

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
135 140 145 150

act gee tct gtt gtg tgc ctg ctg aat aac ttc tat cec aga gag gce  H36
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 gee cte caa teog ggt aac tee cag 584
Lys Val Glo Trp Lys Yal 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 Thr Glu Glo Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser

185 190 195

agc acc ctg acg ctg agc aaa gca gac tac gag aaa cac aaa gtc tac 680
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr

200 205 210

gcc tge gaa gtc acc cat cag ggc ctg age teg ccec gtc aca aag age 728

Ala Cys Glu Yal Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser



<210> 2S

Trp Arg

Val
Val
Met
Trp
Adn
Met
Tyr
Al a

Adn
Lys
H s
I'le

<211>

I'le
Leu
Val
Trp
Asn
Arg
Leu
Al a
Asp

470
Phe
dn
Cys
Arg
Hi s
Thr
Arg
Arg Thr
Ile Trp

Leu
Val
Ser
Val
Pro
Val
Ser

<212> PRT <213> Honop sapi ens <400> 28 Met Asp Trp Thr

Leu
Ser
Lys
Gn
Ser
Met
Leu
Tyr
Ay

Val
Ay
Al a
Al a
Ay
Thr
Arg Ser
Tyr Tyr
Gn dy

Pro
Ay
Arg

Ala Ala Ala Thr
Ala du Val
Ser Ay Tyr Thr

Lys

Ay
Lys
Phe

Gy @n dy Leu

Thr Asn Tyr
Asp Thr Ser

Al a
Ile

Asp FAep Bp Al a

Asp Ser
Thr

Met -

Ser Gy
Thr Val

Val

1510 15 Ala His Ser Gn
20 25 30 Pro Gy Ala Ser
35 40 45 Thr Ay Tyr Tyr
50 55 60 Gu Trp Met Ay
65 70 75 80 A n Lys Phe
Ser 85 90 95 Thr Ala Tyr
Val 25/60 100 105 110 Tyr
Tyr Tyr H's 115 120 125 Asp
Ser Ser 130 135 140

Al a
155

2he Lys Ay Pro S8B0Val Phe Pro Le@2R a Pro Cys Ser220g 145 150
Ser Thr Ser Au Ser Thr Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr

ttc a2ac agg gga gag tgt tag agggagaagt gcccccacct getcctcagt 779
Phe Asn Arg Gly Glu Cys

235

' tccagectga ccccctecea tectttggee tetgaccctt tttccacagg ggacctacee 839

ctattgeggt cctccagete atetttcace tcacccecet cetectecett ggetttaatt 899

atgctaatgt tggaggagaa tgaataaata aagtgaatct ttgcazazaa aaaaaaaaaa 959

aatctetgeg goege 974

<210> 30
<21l1> 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 Gln Ser Pro Ser Ser

30

20 25

Val Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser




165 170
180 185
195 200
210 215
225 230
Ala Pro
Lys Asp
Val Val
Val Asp
G n Phe
Val Val
Ser' Asn

175 Phe Pro Qu Pro Val Thr Val Ser Trp Asn Ser Gy Ala Leu Thr Ser
190 dy Val H's Thr Phe Pro Ala Val Leu A n Sex Ser Ay Leu Tyr- Ser
205 Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Ay Thr G n Thr

220 Tyr Thr Cys Asn Val Asp His-Lys Pro Ser Asn Thr Lys Val

Asp Lys

235 240 Thr Val GQu Arg Lys Cys Cys Val Qu Cys Pro Pro Cys Pro
245 250 255 Pro Val Ala Gy Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
260 265 270 Thr Leu Met Ile Ser Aro Thr Pro Gu Val Th.- Cys Va

Asp 275 280 285 Val Ser H's fju Asgpy Pro Gu Val Gn Phe Asn Trp Tyr
Gy 290 295 300 vVal Gu Val H's Asn Ala Lys Thr Lys Pro Arg Qu Gu
Asn 26/ 60 305 310 315 320 Ser Thr Fhe Arg Val Val Ser Val Leu Thr
Hs Gn 3p Trp 325 330 386 Leu Asn Ay Ly4s Ju Tyr Lys Cys Lys Val

Lys Ay Leu Pro 340 345 350
Gln Gly Ile Ser Arg Leu Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys

50 55 60
Ala Pro Lys Leu Leu Ile Tyr Val Ala Ser Ser Leu Gln Ser Gly Val
85 70 75 80
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
85 80 95
Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Glanln
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
163 170 175
Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
180 185 130
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
195 200 T205
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




CDs

Prolle Qu Lys Thr Ile Ser Lys Thr Lys Ay An Pro Arg A u 355 360 365
A@n vVal Tyr Thr Leu Pro Pro Ser Arg Gu Gu Met Thr Lys Asn 370 375- 380
Val Ser Leu Thr Cps Leu Val Lys Ay Phe Tyr Pro Ser Asp Ile 385 390
400 Ala Val Qu Trp Qu Ser Asn Ay Gln-Pro Gu Asn Asn Tyr Lys Thr
410 415 Thr Pro Pro Met Lou Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys
425 430 Leu Thr Val Asp Lys Ser Arg Trp A n dn Ay Asa Val Phe Ser Cys
440 445 Ser Val Met His Qu Ala Leu H's Asn His Tyr Thr A n Lys Ser Leu
455 Ser Leu Ser Pro Ay Lys 46§géﬂﬁﬁétp>29 <211>974 460 27/ 60 <212>
<213> Hono sapi ens <220> <221> %' <222> (1). . (38) <220> <22
<222> (39).. (749) (220>

<210> 31
211> 1708
<212> DNA

<{213> Homo sapiens

220>
¢221> 5'UTR
222> (1).. (93)

<231> CDS
222> (94).. (1508)

220>
¢221> 3’ UTR
229> (1507).. (1708)

220>
{221> sig_peptide

£222> (94).. (150)

400> 31

gaattcgeag taccatgaca ccacgggage cccagecttg ggattcccaa gtgttigtaa 60



<221> 3' UPR <222> (750).. (974) <220> <221> sig_peptide <222> (39)..
(104) <400> 29 gaattcgcag tgccatgaca ccacggtcag gacacage atg gac atg agg
gtc ccc 56 get Asp Met Ax'g Val Pro 1 5 get cag etc ctg ggg etc ctg ctg
etc tgg ttc cea ggt tcc aga tgc 104 Ala Gn Leu Leu Gy Leu Leu Leu Leu
Trp Phe Pro Gy Ser Arg Cys 28/60 10 15 20 gac ate cag atg ace cag tct cca
tct tee gtg tct gca tct gta gga 152 Asp Ile An Met Thr An Ser Pro Ser Ser
Val'Ser Ala Ser Val Gy 25 30 35 gac aga gtc acc atc act tgt egg gcg agt
cag ggt att agc agg ttg 200 Asp Argavgl-Bhg Ile Thr Cys Arg Ala Ser Gn Gy
Ile Ser Arg Leu 40 45 50 tta gcc tgg tat cag cag aaa cca ggg aaa gcc ect
aaa ctc ctg ate 248 Leu Ala Trp Tyr Gn G n Lys Pro Gp Lys Ala Pro Lys

Leu Lau ktagtgbt&D gabeiifhgat ciaggeia aer adgtgdgt gtg agxgagts @gg @ieCc Ilda tca agg
ttc age ggc 296 Tyr Val Ala Ser Ser Lau G n Ser Ay Val Pro Ser Arg Phe Ser

Ay 75 80 85 agt gga tct ggg aca gat ttMeactlucLeudlg béw SagcTrpge ctg cag
cot 344 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gn Pro 90
95 100 gaa gat ttt gca act tac tat tgt caa cag get aac mgt ttc ceg tgg 392

gtt ttc ctt gtt get ata tta gaa ggt gtc cag tet gag gtg cag ctg 162
VYal Phe Leu Val Ala Ile Leu Glu Gly Val Gln Cys Glu Val Gln Leu
10 15 20

gtz gag tct ggg gga ggc ttg gta cag cct ggg gegg tec ctg aga cte 210
¥al Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu

25 30 35

tce tgt geca gec tet gga tte ace tte 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 o0 55 B

gtc cge caa gct aca gga aaa ggt ctg gag tgg gtc tca get att ggt 306
Val Arg Gln Aia Thr Gly Lys Gly Leu Glu Trp Val Ser Ala Ile Gly
60 85 70

act gct ggt gac aca tac tat cea gge tcc gtg aag gge cga ttc ace 354
Thr Ala Gly Asp Thr Tyr Tyr Pro Gly Ser Val Lys Gly Arg Phe Thr

75 80 85

atc tcc aga gaa aat gec aag aac tce ttg tat ctt caa atg aac age 402

Ile Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu Gln Met Asn Ser




A u Asp Phe Ala Thr Tyr Tyr Cys G n Gn Ala Asn Ser Phe Pro Trp 105 110 115
29/ 60 acg ttc ggc caa ggg ace aag gtg gaa ate aaa cga act gtg get gca 440
Thr Phe Ay Gn @y Thr Lys Val GQu Ile Lys Arg Thr Val Ala Ala 120 125 130
cca tct gte ttc atc ttc cog cca tct gat-gag cag ttg aaa tct gga 488 Pro
Ser Val Phe Ile Phe Pro Pro Ser Asp Au G n Leu Lys Sex Ay 135 140 145 150
act gee tct gtt gtg tgc ctg ctg aat aac ttc tat ccc aga gag gee 536 Thr Al a
Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Gu Ala 155 160 165 aaa gta
cag tgg aag gtg gat aac gcc etc caa3t4g ’god aac tee cag 584 Lys Val Gn Trp
Lys Val Asp Asn Ala Leu Gn Ser Gy Asn Ser Gn 170 175 180 gag agt gtc aca
gag cag gac age aag gac age ace tac age etc age 632 Qu Ser Val Thr Qu Gn
Asp Ser Lys Asp Her Thr Tyr Ser 1%y Ser 185 190 168 agc ace ctg acg ctg age
aaa gca gac tac gag aaa cac aaa gte tac 680 Ser Thr Leu Thr Leu Ser Lys Al a
Asp Tyr Qu Lys H's Lys Val Tyr 200 205 210 gee tgc gaa gtc ace at cag ggc
ctg agc tog ccc gte aca aag age 728 Ala Cys Qu Val Thr HHs Gn Gy Leu Ser
Ser Pro Whg @Bar gty geSegacloLb@c21 228t 225 2B0gts @gaagetaggt ggg gahdt gt tag
agggagaagt gcccccacct gctcctcagt 779 Phe Asn Arg Ay A u Cys 2135

t ccagcct beu degehta &dm AspcTht ddeValcTyadertlyst Vak dagatgp dgadiagaccc 839

105 110 ' 115

aag gtg acc cac gag cac tac tac tac tac ggt atg gac gtc tgg ggc 498
Lys Val Thr His Glu His Tyr Tyr Tyr Tyr Gly Met Asp Val Trp Gly

120 125 130 135

caa ggg acc acg gtc acc gtc tec tea goc tec ace aag gge cca teg 546
Gln Gly Thr Thr Yal Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser
140 145 150

gtc ttc cce ctg geg ccec tge tee agg age acc tee gag age aca geg 594 -
Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala -

155 160 | 165

gce ctg ggc tge ctg gte aag gac tac ttc ccec gaa ccg gtg acg gtg 642
Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val

170 175 ) 180

tcg tgg aac tca ggc get ctg acc age ggc gtg cac ace ttc cca get 690

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala

185 190 1956




ctattgcggt cctccagctc atctttcacc tcacccccct cctcectcecctt ggectttaatt 899
atgct aat gt tggaggagaa tgaataaata aagtgaatct ttgcaaaaaa aaaaaaaaaa 959
aatctctgcg gccge 974 <210> 30 <211> 236 <212> PRT <213> Honp sapi ens
<400> 30 Met Asp Met Arg Val Pro Ala G n Leu Leu Gy Leu Lau Leu Leu Trp 1
5 10 15 Phe Pro Ay Sex Arg Cys Asp Ile G@n Met Thr Gn Ser Pro Ser Ser 20

25 30 Val Ser Ala Ser Val Ay Asp A[}gVI hr Ile Thr Cys Arg Ala Ser 31/60
35 40 45 An Ay Ile Ser Arg Leu Le ﬁlasl'pTyan G@n Lys Pro Ay Lys 50
55 60 Ala Pro Lys Lou Lou Ile Tyr Val Ala Ser Sex Lou A n Ser Gy Val 65

70 75 80 ghtk @:tg€kaA%Hc Phe 985 oY taeftol % oS8k gﬁ% Phe, Thr u Thr 85
90 95 IIégESer SeargALefJ a n§g>ro G & Asp_Phe %T%qf)ﬁlr F@%"cc@%ge% n 100

105 110 r P. d h sy;Mal Gu lle 115
120 125 &l‘?g L%?SG ?ﬁrg egﬁelilhg’%eg yr]‘f)sggﬁ‘ A ﬁéei EﬁL Tb%ov o Ser Asp 130
135 140 905 - 205 210 215

cce tee age aac ttc gge acc cag acc tac acc tge aac gta gat cac 786
Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn Val Asp His
220 225 230

aag ccc agec aac acc aa2g gtg gac aag aca gtt gag cgec aaa tgt tgt 834
Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys .
235 240 245

gtc gag tgc cca ccg tge cca gea cca cct gtg gea gga ccg tca gtc 882
Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val

250 255 260 -

ttc cte ttc ccc cca aaa cce aag gac acc ctc atg ate tce cgg ace 930
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Lsu Met Ile Ser Arg Thr
265 270 275

cct gag gtc acg tge gtg gte gtg gac gtg agc 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

gte cag tte aac tgg tac gtg gac gge gtg 8a3g gig cat aat gec aag 1026

Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys



du
155
165
180
195
210

215 220 Ser Pro Val Thr Lys Ser
32/60 <210> 31 <211> 1708 <212> DNAG<S
UTR <222> (1) (93) <220> <221> CDS (222> (94)..

3' UTR <222> (1507). .
<400> 31

Gn Leu Lys Ser Ay Thr Ala Ser Val

160
170
185
200

Phe Tyr Pro Arg Qu
175 dn Ser Ay Asn
190 Ser Thr Tyr Ser
205 GQu Lys H's Lys

Val

Al a Lys Val
Ser Gn Qu Ser Val
Lou Ser Ser Thr
Val

Cys Leu Leu Asn Asn
Gn Trp Lys Val

Leu Thr
Tyr Ala Cys G u Val
Phe Asn Arg Ay G u Cys 225 230 235

Thr Gu A n Asp Ser
Leu Ser
Thr Hs Gn Ay

145 150
Asp Asn Ala Leu

Lys Asp

Lys Ala Asp Tyr

Leu Ser

aca aag cca cgg

Thr Lys Pro Arg

315

ctc acc gtt

Val Leﬁ Thr Val

330

tece

Ser

tcc aaa acc aaa

Ser Lys Thr Lys

360

cca tce cgg gag

Pro Ser Arg Glu

gtc aaz ggc ttec
Yal Lys Gly Phe

395

gag gag cag ttc aac agc acg tté

Glu

gtg
Val

Asn

-3:4:4

Gly

gag
Glu

380

tac

Tyr

Glu Gin Phe Asn Ser Thr

320

cac cag gac tgg ctg aac
His Gln Asp Trp Leu Asn
335

aaa ggc ctc cca gee cee
Lys Gly Leu Pro Ala Prc
350

cag ccc cga gaa cca cag
Gln Pro Arg Glu Pro Gin
365 370
atg acc aag aac cag gtc
Met Thr Lys Asn Gln Val

385
cce age gac atc gec gtg

Pro Ser Asp Ile Ala

400

Phe

gge

Gly

atc
Ile
355

gtg
Val

agc

Ser

gag

1B Hono sapi ens <220>
(1506) <220>

(5398) <220> <221§m§ig_peptide <2§ﬁf (94).. (150)

cgt gtg
Arg Val
325

aag gag
Lys Glu

340

gag aaa

Glu Lys

tac ace

Tyr Thr

ctg acc

Leu Thr

tgg

gag

405

<221> 5'
<221>

gtc agc 1074

Val Ser

tac aag 1122

Tyr Lys

acc atc 1170

Thr Ile

ctg ccec 1218 -

Leu Pro B
375

tge ctg 1266

Cys Leu

390

age aat 1314

Yal Glu Trp Glu Ser Asn



gaattcgcag taccatgaca ccacgggagc cccagccttg ggattcccaa gtgtttgtaa 60 33/60
t cagt gat ca ggactgagca cacaggactc ace atg gag ttg ggg ctg age tgg 114 Met
GQu Leu Ay Leu Ser Trp 1 5 gtt ttc ctt gtt got ata tta gaa ggt gtc cag tgt

gag gtg cag ctg 162 Val Phe Leu Val Ala Ille Leu u dvy Val
aga etc 210 Val Qu Ser Ay Ay Ay Leu Val An Pro Ay Ay Ser

Gn Cys du Val
Gn Leu 10 15 20 gtg gag tot ggg gga ggc ttg gta cag cct ggg ggg tee ctg

Leu Arg Leu

25 30 35 tcc tgt gca gee tot gga tt@ Ac€/Oc agt age tac gac atg cac tgg

258 Ser Cys Ala Ala Ser Ay Phe Thr

Phe Ser Ser Tyr Asp Met His Trp 40 45

50 55 gtc cgc caa gat aca gga aaa ggt ctg gag tgg gtc tea get att ggt 306

€EH GRISacThE2e 3ac pac ry 2ag, ack (ACE pclaicc Setg Ata gacetd y B36H5 70

%Et G%ac aca tac tat cca ggc tee gtg aag ggc cga ttc acc 354 Thr Al a
y Gitpr Py GlerdsnGhsn Ser Med Thy sThel ProvPgo Pt Thu 42D 8€r 85 ate too

. Val

Arg

aat gee aag aac tee ttg tat ctt caa atg aac age 402 Ille
Lys Asn4Ber Leu Tyr Leu 450 Met Asn Ser 32060 90 95 100
acg get gtg tat tac tgt gta aga gat aat agg 450 Leu Arg
Val Tyr Tyr Cys'Val Arg Asp Asn Arg 105 110 115 aag gtg

tac tac tac ggt atg gac gtc tgg ggc 498
gac ggc tece ttc tte ctc tac age aag ctc 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 ttc tca tge tec gtg atg cat gag gect
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 age ctc tee ctg tet ceg ggt aaa
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

460 465 470

gtgccacgge cggeaagece ccgetececa ggeteteggg gtegegtegag gatgeottgge
acgtacceeg tgtacatact tcecaggeac ccageatgga aataaageac ccagegetge

cctgggecee tgcnaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa azaaaaaaaad

aaaaaaaaat ctetgeggec ge

<210> 32

agg

Arg

ctg
Leu

455

tga

Ser Arg Gu
ctg aga gcc
Ala Ay Asp
ace cac gag

1410

1458

1506

1566

1626

1686

1708




Thr
ggg
Thr
ctg
Pro
gtc

Val
caa
Thr
ccc
Al a
ctg
Lys
ctg
Ser
etc
Tyr
ace
dn
gac

Hi s
acc
Val
gcg
Cys
aag
Asp Tyr Phe
acc age ggc

@t’ Naho Hi s

tac tcc etc

gff L RTSer Ser

cag ace tac acc

I%%S omo tsta.p %’é’ns

du
acg
Thr
ccc
Ser
gac

H s
gtc
Val
tgc
Arg
tac
Pro
gtg
Thr
agc

120
tcg
145
Val

gcc

125
546
150
Phe
ctg
Cys

130
Adn
gte
Pro

ggc
Leu

Tyr
ace
Ser
tee
Ser
ttc
Au
cac
Phe
age
Val

tgc
Asn
ego

Tyr
gtc
Ser
agg
Thr
ccc
Pro
ace
Pro
gtg
Val

aac
Val

aaa

Tyr Tyr Ay
tee tea gee
Al a Ser Thr
agc ace tcc
Ser GQu Ser

gaa ccg.qt

Val 3rh Vb
ttc cca get
Ala 185 190
gtg acc gtg
Thr Val 200
gta gat cac
Asp Hs 220
tgt tgt 834

Met Asp
tee ace
Lys Gy
gag age
Thr Al a

Val Trp Gy
aag ggc cca
Pro Ser 140
aca gcg 594
155 160 16S
acg gtg 642 Ala Leu Ay
170 175 1SO tcg tgg aac tea ggc
690 Ser Trp Asn Ser Gy Ala Leu
196 35/60 gtc cta cag tcc tea
738 Val Leu Gn Ser Ser Ay
205 210 215 ace toe age aac ttc
786 Pro Ser Ser Asn Phe Qvy
225 230 aag ccc agc aac ace aag
Lys Pro Ser Asn Thr Lys Val

Thr VaI 240

Lys
cea
Val

G u Arg
act gtg gca gga
Pro Ser

Lys
cog
Val

Cys
tea
250

Cys 235
gtc 882
255 260

Val
ttc

245 gtc
G u Cys
etc ttc

gag tge cca ccg tgc cca
Pro Pro Cys Pro Ala Pro
CCC cca aaa ccc aag gac

930
Trp

etc Pro Pro

Ile

tcc egg

;PEIY

ace

ué%r

1 5

Phe Leu Phe Lys Pro Lys Asp Thr Leu
Val Phe Leu Val Ala Ile Leu Glu Gly

{aboonl
er 1&

10 15

Val Glﬁ 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

Trp Val Arg Gln Ala Thr Gly Lys Gly Leu

55

Ser Ser Tyr Asp Met His

50 60

Glu Trp Val Ser Ala Ile Gly Thr Ala Gly Asp Thr Tyr Tyr Pro Gly

70 13

Ser Val Lys Gly Arg Phe Ile Ser Arg Glu Asn Ala Lys Asn Ser

85 90 95

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr

100 105 110

Tyr Cys Val Arg Asp Asn Arg Lys Val Thr His Glu His Tyr Tyr Tyr

115 120 125

Tyr Gly Met Asp Val Trp Gln Gly Thr Thr Val Thr Yal Ser Ser

130 140

Ala Ser Thr Lys Gly Pro Val Phe Pro Leu Ala Pro Cys Ser Arg

155 160

145 150

2.

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Tyr

Asp




275 act gag gtc acg tgc gtg gtg gtg gac gtg age cac gaa gac ccc gag 978

Pro Au Val Thr Cps Val Val Val Asp Val .Ser Hs Qu Asp Pro GQu 280 285 290
295 gte cag ttc aac tgg tac gtg gac ggo gtg gag gtg cat aat gee aag 1026
Val G n Phe Asn Trp Tyr Val Asp Gy Val Ju Val Hs Asn Ala Lys 36/60 300
305 310 aca aag cca cgg gag gag cag ttc aac agc acg ttc cgt gtg gtc agc
1074 Thr Lys Pro Arg AQu Gu Gn Phe 2§n Ser Thr Phe Arg Val Val Ser 315

320 325 gtc ctc acc gtt gtg cac cag3 59@ ctg aac ggc aag gag tac aag
1122 Val Leu Thr val Val Hs G@n Asp Trp Leu Asn Gy Lys' Glu Tyr Lys 330
335 340 tgc aag gtc tjgsaac aaa ggc ctq76ca gcc ccc ate gag aaa acc atc
1170 Cys Lys Val Ser nLys Ay Leu Pro'Ala Pro Ille d J Cys Thr Ile 345

1218 SePbt 2O THE LHs 1Bhy s (e BTA drl Prood fidaPe T Lot Pro 360
365 370 375 cca te gg gag gag atg C aag aac cag 9@i age ctg acc tgc ch
1266 Pro Ser Arg Gﬁﬂfclu Met Thr Ly%éisn G n Val Ser u Thr Cys Leu 380

385 390 C age, t tac C c. gac_.ate ggc gt.g gag.tgg.gag age aat
1314 Val gi@ﬁ@iﬂpﬁ@' EF@P %%ﬁg%rﬁgsbgq Gan e Sar v Loy PY& 3fTSer Asn 395
400 405 37/60 g cag cog gag aagc aac tac aag ace aca ect cec atg ctg gac
tee 1362 Ay A¥“Pro A u Asn Asn’-O?yr Lys Thr Thr %800 Pro Met Leu Asp Ser -

Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr
210 215 220

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys

225 230 235 240

Thr Val Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro
245 250 255
Pro Val Alz Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
260 265 270

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp

275 280 : 285 -
Val Ser His Glu Asp Pro Glu Val Gln Phe Asn TrprTyr Val Asp Gly

290 295 300

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn

305 310 315 3720
Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp
323 330 335
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
340 : 345 350
Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
355 360 365

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn




410 415 420 gac ggc tee ttc ttc etc tac age aag etc ace gtg gac aag age agg
1410 Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg 425
430 435 tgg cag cag ggg aac gtc ttc tca tgc tee gtg atg cat gag get ctg
1458 Trp Gn A n Ay Asn Val Phe Ser Cys Ser Val Met Hs Au Al a Leu 440
445 450 455 cac aac cac tac acg cag aag age etc tee ctg tot cog ggt aaa tga
1506 H's Asn His Tyr Thr A n Lys Ser é(? Ser Leu Ser Pro Ay Lys 460 465

ct

470 gtgccacggc cggcaagccc ccgctccccéf1 Q:pcggg gt cgcgt gag gatgcttggc 1566
aegt aecccg tgtacataet teceaggcae ecageatgga aataaagcac ccagcgctgc 1626
cctgggcccc tggnaaaaaa aaaaadagrd aaaaaaaaaa aa%?aaaaaa aaaaaaaaaa 1686
aaaaaaaaat ctctgcggcc go 1708 <210> 32 38/ 60 <ZI1> 470 <212> PRT <213>

Hono sapi 490> e r It ppVals Phe L Val Ala lle
Leu Gu Ef%s‘lai. ggrld‘%§5 aIC Lthe'n(ﬁ%pgrﬁ'-@gl ?%r?‘yfe}art\/g'er(fse gger Gy Ay dy
Leu Val Sﬁg 20 25 30 Pro ggﬁ Gy Ser Leu Aﬁgs Leu Ser Cys A %0 a Ser Ay
Phe Thr, 35 40 45 Ser Tyr Asp Met H'S"Trp Val Arg GrnmAla Thr Ay

Lys Gy IAfg \Faq. é]l.su 61‘9'1: Glu Ser Asn Gly Gln Pro Glu Asnm Asn Tyr Lys Thr
405 410 415
Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 425 430
Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
435 _ 440 445
Ser Val Met ﬁis Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
450 455 460
Ser Leu Ser Pro Gly Lys

465 470

<210> 33
<211> 948
212> DNA

213> Homo sapiens

<220>
{221> 5'UTR
<222> (1)..27

220>



GQu Trp Val Ser Alalle Gy Thr Ala Ay Asp Thr Tyr Tyr Pro Ay 65 70 75
80 Ser Val Lys Gy Arg Phe Thr Ile Ser Arg G u Asn Ala Lys Asn Ser 85 90 95
Leu Tyr Leu G n Met Asn Ser Leu Arg Ala Ay Asp Thr Ala Val Tyr 100 105 110
Tyr Cys Val Arg Asp Asn Arg Lys Val Thr His Gu H's Tyr Tyr Tyr 115 120
.125 Tyr Ay Met Asp Val Trp Ay A n Ay Thr Thr Val Thr Val Ser Ser 140
Ala Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 145 150
155 160 Ser Thr Ser GQu Ser Thr AlggAl xdeu Ay Cys Leu Val Lys Asp Tyr
39/60 165 170 175 Phe Pro Qu Pro Val Thr Val Ser Trp Asa Ser Gy Ala Leu
Thr Ser 180 185 190 Ay Val H's Thr Phe Pro Ala Val Leu Gn Ser Sex Ay Leu
Tyr Ser 1@312dMS205 Leu Ser Ser Val Val Thr Val Pro Ser Ser Asa Phe Ay Thr
G n Thr 210 215 220 Tyr Thr Cys Asri Val Asp His Lys Pro Ser Asn Thr Lys

Val Asp 14p82>2(28)230388B5 240 Thr Val GQu Arg Lys Cys Cys Val Ju Cys Pro
Pro Cys Pro Ala Pro 245 250 255 Pro Val Ala Ay Pro Ser Val Phe Leu Phe Pro
Pro Lys Pro Lys Asp

<220>
{221> 3'UTR

<222> (739).. (948)

220>
<221> sig peptide

<222> (28).. (87)

<400> 33
gaattcgeag tgecatgaca ccacgec atg gaa acc cca geg cag ctt cte tte 54
Met Glu Thr Pro Ala Gln Leu Leu Phe
1 5 -

ctc ctg cta ctec tgg ctc cca gat acc acc gga gaa att gtg ttg acg 102
Leu Leu Leu Leu Trp Leu Pro Asp Thr Thr Gly Glu Ile Val Leu Thr

10 15 20 25

" cag tct cca ggc acc ctg tet ttg tet cca ggg gaa aga gec acc cic 150
Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr Leu
30 35 40

tee tge agg goc agt cag aat att aga age age tac tta gec tgg tac 198

Ser Cys Arg Ala Ser Gln Asn Ile Arg Ser Ser Tyr Leu Ala Trp Tyr



260
ASp

Asn
Gn
Lys
Gn
Met
Phe
Gn
Ay
Gn
H s

265 270 Thr Leu get Ile Ser Arg Thr Pro Qu Val Thr Cys Val Val Val
275 280 285 Val Ser H's Qu Asp Pro-A@u Val dn Phe Asn Trp Tyr Val Asp
290 295 300-val Qu Val H's Asn Ala Lys Thr Lys Pro Arg Gu Au G n Phe
305 310 315 320 Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His
Asp Trp 325 330 335 Leu Asa Gy Lys Qu Tyr Lys Cys Lys Val Sex Asa.
Gy Leu Pro 340 345 350 Al a PrkoI e/%b Lys Thr Ile Ser Lys Thr Lys Ay
Pro Arg G u 355 360 365 Pro @ n 4 Thr Leu Pro Pro Ser Arg Au GQu
Thr Lys Asn 40/60 370 375 380 G n Val Ser Leu Thr Cys Leu Val Lys Ay
Tyr Pro Ser Aspgkle 385 390 3955400 Ala Val Gugdrp Gu Ser Asn Gy
Pro A u' Asn Asn Tyr Lys Thr 405 410 415 Thr Pro Pro Met Leu Asp Ser Asp
Ser Phe Phe Leu Tyr Ser Lys 420 425 430 Leu Thr Val Asp Lys Ser Arg Trp
Gn Ay Asn Val Phe Ser Cys 435 440 445 Ser Val Met Hs Gu Ala Leu

Asn 'E“&LE c@ér ae;rah rcc:,%:i Qgcl‘)éagsgecrt cL,géJ ggg ctec ctc ate tat ggt gea tee 246

Gln Gln Lys Pro Gly Gln Ala Pro Gly Leu Leu Ile Tyr Gly Ala Ser
60 65 70

agc agg gece act gge atc cca gac agg ttc agt gge agt ggg tct ggg 294
Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly
75 80 85

aca gac ttc act ctc acc atc age aga ctg gag cct gaa gat ttt geca 342
Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp Phe Ala
90 95 100 105

gtg tat tac tgt cag cag ttt ggt age tca cct atg tge agt ttt gge 390
VYal Tyr Tyr Cys Gln Gln Phe Glj Ser Ser Pro Met Cys Ser Phe Gly

110 115 120

cag ggg acc aag ctg gag atc aaa cga act gtg get geca ceca tet gte 438
Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val
125 130 135 °

ttc atc ttc ccg cca tct gat gag cag ttg aaa tct gga act gec tot 486

Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser

140 145 150




450 455 Ser Leu Ser Pro Gy Lys 465470 <210>33 <211>948 (212> DNA (2135

Hono sapi ens <220>
CDS <222> (28)..(738) <220> <221> 3

si g_peptide

gaa
etc
Lou
tct

Ay
gee
Sex

ace
ctg
Lau
cca
Thr

agt

Adn

L5

teg
Trp
170

aca

acg

Yal

<222> (28)..
eca gcg cag ctt etc ttc 54 Mt du Thr
eta etc tgg etc cca gat ace ace gfa gaa att gtg ttg acg 102 Lou
Leu Trp Leu Pro Asp Thr Thr 4By”
ggc ace ctg tet ttg tct cca ggg gas aga gcc ace etc 150 d a Ser
er. Pro. Qg u.Arg Ala Thr Leu 30_35 40 tee
bigobedadt et fid oh deofed ghe EiF 788 Stacraty o5
AR VaiBepY Lentleddsn Wen BV T4 Brb Reg Wlu Ala Lys Val Gin

155

u

b o oaf

<221> 5 UTR <222> (1).

aag gtg gat

Lys Val Asp

gag cag

Glu Gln

ctg age

gac

Asp

aaa

160 . 165

aac gcc ctc caa tcg ggt aac teec cag gag agt
Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser
175 180

agc aag gac agc acc tac agce ctc age age acc
Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr

190 195 200

gca gac tac gag =2aa cac z2aa gtc tac gee tge

Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys

acc cat
Thr His
220

gag tgt
Glu Cys

235

205

cag

Gin

tag

210 215
ggc ctg age teg cce ghtc aca aag age tte aac
Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn

225 230

agggagaant geccccacct getccteagt tecagectga

Q@ 11e val Leu Thr

10 15 20 25 cag

gte
YVal
185

ctg

Leu

gaa

Glu

agg

Arg

. (27) 460 (220> 41/60 <221>
[ 1TR <222> (739)..(948) (20> <221>

(87) <400> 33 gaattegcag tgccatgaca ccacgcc atg
Pro Ala G n Leu Leu Phe

582

630

678

726

778

ccccctocca toctttggec totgaccctt tttecacage ggacctacee ctatigezzt 838



42/ 60 45 50 55 cag cag aaa cot ggc cag get ccc ggg etc etc ate tat ggt gca

tee 246 Gn Gn Lys Pro Ay An Ala Pro Ay Leu Leu Ille Tyr Ay Ala Ser 60

65 70 age agg gee act ggc ate cca gac agg ttc agt ggc agt ggg tct ggg 294

Ser Arg Ala Thr Ay Ile Pro Asp Arg Phe Ser G g Ser Ay Sex Ay 75 80 85

aca gac ttc act etc ace ate age aga ctg gag cot gaa gat ttt gca 342 Thr

Asp Phe Thr Leu Thr Ile Ser Arg Leu,d u ,Prog Qu Asp Phe Ala 90 95 100 105

gtg tat tac tgt cag cag ttt ggt age41%d/@%8 atg tgc agt ttt ggc 390 \Val

Tyr Tyr Cys Gn A n Phe Ay Ser Ser Pro get Cys Ser Phe dy 120 cag ggg acc |

lon a b MraBgeaiietpRafe s dbbart BR-Sf i tBet et s (10

cog cca tct gat gag cag ttg aaa tct gga act gcc tct 486 Phe Ile Phe Pro Pro
Ser Asp Qu Gn Leu Lys Ser Ay Thr Ala Ser 140 145 150 43/60 gtt gtg tgc

pon Acn PRoeRenrEeafhelf Afd? VAR-ERR 3T 408005 (00 nag T oal anc

gee etc caa tcg ggt aac tee cag gag agt gte 582 Trp Lys Val Asp Asn Al a
Leu Gn Ser Ay Asn Ser An Gu Ser Val 170 175 180 185 aca gag cag gac age
aag gac agc acc tac age etc age age acc ctg 630 Thr Au A n Asp Ser Lys Asp
Ser Thr Tyr Ser Leu Ser Ser Thr Leu

210> 34
211> 236
<212> PRT

<213> Homo sapiens

400> 34
Met Glu Thr Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 10 15
Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gla Asn
35 40 43
Ile Arg Ser Sér Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
50 55 60
Pro Gly Leu Leu Ile Tyr Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro
65 70 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




190 195 200 acg ctg age aaa gca gac tac gag aaa cac aaa gtc tac gee tgc gaa
678 Thr Leu Ser Lys Ala Asp Tyr Qu Lys Hs Lys Val Tyr Ala Cgs G u 205 210
215 gte acc cat cag ggc ctg age tcg ccc gtc aca aag age ttc aac agg 726 Val
Thr H's Gn Ay Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg 220 225 230 gga
gag tgt tag agggagaant gcccccacct gctcctcagt tccagcctga 778 Gy G u Cys
235 ccccctceccca tecetttggec tctgaccctt tttccacaga ggaoctaccc ctattgcggt 838
44/ 60 cctccagectc atctttcacc tcaccccdc® C6t@ctcctt ggctttaatt atgctaatgt 898
t ggaggagaa t gaat aaata aagtgaatct ttgcacctgt gaaaaaaaaa 948 <210> 34 <211>
236 <212> PRT f%93> Honmo sapieq@o<400> 34 Met Gf*'Thr Pro Ala G n Leu Leu
Phe Leu Leu Leu1eu Trp Leu Pro 5 10 15 Asp Thr‘?hr Gy Qu lle Val Leu

Leu Ser E5% Axegtta JeEteckty REn 55 81 JheiFlo RRy tharrmnSonyisnten a2 Trp
Tyr Gn Glnllgxs Pro Ay Gn ,%Iag 50 55 60 140
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 Glon Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
180 185 190
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
195 200 205

Glu Lys His Lys Val Tyr Alz Cys Glu Val Thr His Gln Gly Leu Ser

210 215 220
Ser Pro Yal Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235 -

<210> 35
<211> 1673
<212> DNA

<{213> Homo sapiens

{2205
{221> 5'UTR

<222> (1)..(95)



Leu
Asp
Tyr

Leu Leu Ile Tyr Ay Ala Sex Ser Arg Ala Thr Ay Ile Pro
Phe Ser Gy Ser Ay Ser Ay Thr-Asp Phe Thr Leu Thr Ile
Leu Gu Pro Qu Asp Phe Ala Val Tyr Tyr Cys A n G n Phe
Ser Pro Met Cps Ser Phe Gy G n Ay Thr Lys Leu Qu lle
Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro
GQu dn Leu Lys Ser Ay Thrﬁ"Na Ser Val Val -Cys Leu Leu
155 160 Phe Tyr Pro Arg 4

165 170 175 A n Ser Ay Asn Ser G n Gu Ser vVal Thr Gu
180 185 190 Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
195 200 205 Qu Lys H's Lys Val Tyr Ala Cys Gu Vval Thr

Ser %%%»215 220 Ser Pro Val Thr Lys Ser Phe Asn Arg Ay Gu
<2103 :

<221> CDS

<222> (96).. (1508)

<220>
<221> 3'UTR

<222> (1509).. (1673)

<220>
221> sig _peptide

<222> (96).. (152)

<400> 35

gaattcgeag tgccatgaca ccacggtgga gecccagect tgggaticcc aagtgttigt

attcagtgat caggactgaa cacacaggac tcacc atg gag ttg ggg ctg age
Met Glu Leu Gly Leu Ser
1 5

tgg gtt ttc ctt gtt get ata tta gaa ggt gtc cag tgt gag gtg cag
Trp Val Phe Leu Val Ala Ile Leu Glu Gly Val Gln Cys Glu Val Gla

10 15 20

ctg gtg gag tct ggg gza ggc ttg gta cag cct ggs g8g tcc ctg aga

Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg

ﬁl/aﬁ_Qs Val @ n Trp Lys Val

65 70 75 80
85 90 95

100 105 110
45/6 0 115
Ser Asp 130
Asn Asn

Asp Asn

G n Asp Ser
Ser Lys Al a
Hs An Ay
Cys 225230

60 i}

113

" 161




(211>1673 <212> DNA <213> Hono sapi ens <220> <221> 5" U'dR <222> (1)..
(95) 4 6/60 <220> <221> CDS <222> (96).. (1508) C220> <221> 3' UTP <222>
(1509).. (1673) <220> <221> sigpeptide <222> (96).. (152) <400> 35
gaattcgcag tgccatgaca ccacggtgga gccccagcct tgggattccc aagtgtttgt 60
attcagtgat caggactgaa cacacaggac tcacc atg gag ttg ggg ctg agoll3 Met Qu
Leu Ay Leu Ser 1 5tgg gtt ttc ctt gtt get ata tta gaa ggt gtc cag tgt gag
gtg cagl6l Trp Val Phe Leu Val Ala 146 ¥e 0@ u Ay Val An Cys Qu Val dn
10 15 20 ctg gtg gag tct ggg gga ggc ttg gta cag cct ggg ggg tee ctg aga209
Leu Val Gu Ser %y Gy Gy Leu ng Gn Pro Ay GI‘))( Ser Leu Arg 47/60 25 30
35 ctc tcc tgt g goo tot gga tt€¥acc ttc agt age fac gac atg cac 257 Leu
Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Ser Tyr Asp Met His 40 45 50

ctc tcc tgt gca gec tet gga ttc ace ttc agt age tac gac atg cac 257
Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Asp Met His

40 45 50

tgg gtc cge caa get aca gza aaa ggt ctg gag tgg gte tea get att 305
Trp Val Arg Gln Ala Thr Gly Lys Gly Leu Glu Trp Val Ser Ala Ile
55 60 63 70

ggt act goct ggt gac aca tac tat cca ggc tcc gtg aag ggec 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 gec aag aac tcc titg 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 gg2g gac acg get gtg tat tac tgt gta aga gat aag 449
Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyr Cys Val Arg Asp Lys

108 110 115

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




tgg
Val

act
Ay
aga
Asa
gac
Al a
tac
Tyr
ace
Val
ace

gtc
Arg
get
Asp
gaa
Al a
acg
Val
tac
Tyr
gte
Ser
tgc

Ser AArg

gac
Phe
age
Val

tac
Pro

ggc
H s

cgc caa get aca gga aaa ggt ctg gag tgg gtc tea got att 305 Trp
Gn Ala Thr Ay Lys Ay Leu Qu_Trp Val Ser Ala Ile 55 60 65 70 ggt
ggt gac aca tae tat cca ggc tcc gtg aag ggc cga ttc 353 Ay Thr Ala
Thr Tyr Tyr Pro Gy Ser Val Lys Gy Arg Phe 75 80 65 ace ate too
aat gcc aag aac tcc ttg tat ctt caa atg aac 401 Thr Ile Ser Arg Gu
Lys Asn Ser Leu Tyr Leu @ n Met Asn 90 95 100 age ctg aga gcc ggg
got gtg tat tac tgt gta aga 8t/ &m@ 449 Ser Leu Arg Ala Ay Asp Thr
Tyr Tyr Cys VaI Arg Asp Lys 105 110 115 agg acg gtg acc cac gag cac
tac tac ggt qg@ 497 Arg Thr Val Thr Hs Gu_H s Tyr
BEF ‘@ayg%tacAsi‘Fg\/ch‘Proﬁ tfgst%scasvcsoaggcaa@aagrggga acé4deg gtc
tee tea gge tee ace,  aag gﬁc eea 545 Gy Gn dy Thr Thr Val Thr
§dy GinaGkerthrnthr yal d@hy 1053353@461§133r1§brtldg gtxcPrec ccc ctg geg
tcc agg age ace tee gag age aca 593 Ser Val Phe Pro Leu Ala Pro Cys
486 Thr Ser G u Sé#0Thr 155 160 1634fcg gcc ctg ggc lb@c ctg gtc aag
tte ccc gaa cog gtg ace 641 Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr
Gu Pro Val Thr 170 175 180 gtg, tog tgg aac tea ggc get ctg ace
gtg cac ace ttc cea 689 Val Ser Trp Asn Ser Gy Ala Lou Thr Ser Gy
The Rhoetfr @ci83g180z k@8 tgc tce agg age ace tcc gag age aca 593
Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr
155 160 165
gcg gcc ctg gge tge ctg gte aag gac tac tte ccec gaa ccg gtg ace 641
Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
170 175 180

gtg tcg tgg aac tca gge get ctg ace age ggce gtg cac acc ttc cca 689
Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro

185 190 195 )
gct gte cta cag tce tea gga cte tac tce cte age age gtg gtg acc 737
Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Vsl Val Thr

200 205 210

gtg ccc tec age aac ttc gge acc cag acc tac acc tgc aac gta gat 785
Val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn Yal Asp
215 220 225 230
cac aag ccc age aac acc aag gtg gac aag aca gtt gag cge aaa tgt 833
His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys




eta
Ser
aac
Phe
aac
Lys
cca
Cps
aaa
Lys
gtg
Val

gtg

cag
Ser
ttc
Ay
ace
Val

ccg
Pro
ccc
Asp
gac
Sex

tee
Ay
ggc
Thr
aag
Asp
tgc
Al a
aag
Thr
gtg
H s
t

gag gtg

tea
Leu
ace
Gn
gtg
Lys
cca
Pro

gga
Tyr
cag
Thr
gac
Thr
gca
Pro
gac_acc
Led3det
age cac
G u Asp
cat aat

etc
Ser
ace
Tyr
aag
Val
cca
Val
etc
Ile
gaa
Pro
gee

tee etc
Ser . Ser
ace tgc
Cys Asn
aca gtt gag cgc
G u Arg Lys Cys
cet 4199 WD gga
Ala Ay Pro Ser
atg ate _tee egg
Ser Arg24b5 270
gac ccc 977 Thr
280 285 290 gag
1025 du Va

t ae
Leu
tac
Thr

age
Val
aac
Val

age gtg gtg ace 737 Al a Val

Val

gta gat 785 Val

ccg
250
929
275
Pro
gtc

Thr

tca 881 Cys
255 260 gtc
Val Phe Leu
ace gag
A u Val Thr
cag ttc aac

200 205 210 gtg ccc

Pro Ser
Asp 215 220 225 230 cac aag
aaa tgt 833 His Lys Pro Ser
49/ 60 235 240 245 tgt gtc

Val

ttc
Phe
gte
Cps
tgg

G n Phe Asn Trp Tyr Val

A u Cys
etc ttc
Pro Pro
acg tgc
Val Val
tac gtg
Asp

Get stxl gBE LeAsacAlcgs2ts 308 Be5cE Bchagigager &3y @@atemg BRlg gag cag
age acg ttc cgt gtg gtc 1073 Lys Thr. Lys Pro Arg Gu Qu A n Phe
Tys RieGlu gyvaPro/diro3qis 320 AZ25Pw Rge GilcAkt Gladkroghér gt g cac cag

ctg aac gge aag gag tac 1121 Ser Val

Asn Ay Ly5@ u Tyr 330 335 25480

gtc tte

Yal Phe

acc cct
Thr Pro

280

gag gtc
Glu Val

295

azag aca

Lys Thr

age gte

Ser Val

cte
Leu

265

gag

Glu

cag

Gln

aag

Lys

cte

tte

Pha

Val

tte

Phe

cca

Pro

acc

ccc cc

Pro

acg tg

Cy

aac tg
Asn

30

cgg 83

Arg Gl

315

gLt gt

Pro

Trp

a aaa

Lys

c gtg
s Val
285

g tac

Tyr

0

g gag

u Glu

g cac

Leu Thr Val Val His

330

Leu Thr Val Val H's Gn Asp
260
ccc aag gac acc ctc atg atc tcec cgg 929
Pro Lys Asp Thr Leu Met Ile Ser Arg
270 275
gtg gtg gac gtg agc cac gaa gac ccc 977
Val Val Asp Val Ser His Glu Asp Pro
290
gtg gac gge gtg gag gtg cat aat gee 1025
Val Asp Gly Val Glu Val His Asn Ala -
305 310
cag ttc aac agc acg ttc cgt gtg gte 1073
Gln Phe Asn Ser Thr Phe Arg Val Val
320 3257
cag gac tgg ctg aac ggc aag gag tac 1121
Gln Asp Trp Leu Asn Gly Lys Glu Tyr
335 340




50/ 60 aag tgc aag gtc tcc aac aaa ggc etc cca gee ccc ate gag aaa aec 1169

Lys
355
Ile
ccc
Pro
ctg
Val

ggg
Gn

ggc
Ser

Hi s

acgt acccggr ttgt anat act ahaCgayYgaa ceCagy aaggecanabgapgetar 264 &tg

Cys
ate
Sex
cca
Ser
gtc
Lys
cag
Pro
tcc
Phe
ggg
Asn
cac
Tyr

Lys Val
tee
Lys

tcc

Thr
€gg

Ser
aaa ace
Lys
gag

Asn
aaa
Ay
gag

Lys
999
An
atg

Ay
cag
Pro
acc

Leu Pro Al a
ccc cga gaa
Arg Gu Pro
aag aac cag

Ile
cag
Val

age

Pro
cca
Gn
gtc

du

ggc
Phe

Au
ttc
Tyr
aac

Arg
aaa
Ay
ccg

ttc ttc etc

Met

tac
Pro
aac

tac

Thr
ccc
Ser
t ac

Lys
age
ASp

Asn dn Va

gac5ad o ¢ed

Ile Al a Val

aag acc aca cot

e aag etc acc gt

Ser

gtg
Au
ccc

Leu
gag
Trp
atg

du
gtg
Tyr
ctg
Thr

tgg
G u

Thr
acc
Leu
tgc

345 350 .
ctg 1217
360 365 370
1265 Pro

Lys
tac
Thr
ace

375
age
395

Cys
gag
Ser

380 385 390
1313 Leu
400 405 aat

1361 _ Asn Gy

gag
@ tg\sma,asatcryslchw A4 289 ¢t Gopr gLavEEC L"”ét&' &@ﬁoaaﬂcmw 1458 tee gac

gac aag age 1409 Ser Asp Gy

BreCre LLy’ByVaJSeSlerL

Les Gitir LamiPraspla fso Sde

Lasdr35 agg tgg cag

aac gte ttc tea tge tcc gtg atg cat gag get 1457 Arg Trp Gn Gn

Val

PheB4Ser Cys Sex Val It His Gu Al a 536660 440 445 450 ctg cac

tac acg cag aag agc ctc tcc ctg tct ccg ggt aaa 1505 Leu Hi s Asn
Thr A n Lys Ser

gt gccacggc cggcaagccc ccgctcccca ggetctcggg gt cgegt gag 1558 gat gett gge

Leu Ser

Leu Ser

Pro Gy Lys 455 460 465 470 tga

1217

Ile Ser Lys Thr Lys Gly Gin Pro Arg Glu Pro Gln Val Tyr Thr Leu

360
ccc cca tce
Pro Pro Ser
375
ctg gtc aaa

Leu Val Lys

aat ggg cag

Asn Gly CGln

tce gac ggc

Ser Asp Gly

Arg Trp Gln

cgg gag

Arg Glu

gc tte
Gly Phe

395
ccg gag
Pro Glu

410

tcec ttc

Ser Phe

cag gegg

Gln Gly

365

gag atg acc

Glu Met Thr

380

tac ccec age

Tyr Pro Ser

aac aac tac

Asn Asn Tyr

ttec ctc tac

Phe Leu

430

aac gte ftc

Asn Yal Phe

aag aac

Lys Asn

gac atc
Asp Ile

400

aag acc
Lys Thr

415

agc aag

Ser Lys

tca tge

Ser Cys

370

cag gtc
Gln Val
385

gee gtg

Ala Val

aca cct

Thr Pro

cte ace

Leu Thr

435

tee gtg

agce ctg

Ser Leu

gag tgg

Glu Trp

cee atg
Pro Met

420

gtg gac

Val Asp

atg cat

Ser Yal Met His

acc tgc 1265
Thr Cys
390

gag age 1313

Glu Ser

405 -
ctg gac 1361

Leu Asp

aag age 1409

Lys Ser

gag gct 1457

Glu Ala



ccagcgctgc cctgggcecccc tgcgaaaaaa aaaaaaaaaa aatctctgcg gccgc 1673 <210> 36
<211> 470 (212> PRT <213> Hono sapi ens.<400> 36 Met GQu Leu Gy Leu Ser

Trp
du
Cys
Arg
Thr
Thr
Ser

Val
Ser
Al a
Gn
Al a
I'le
Leu
Thr
Adn
Val
Thr

Phe Leu Val Ala lle Leu Qu @y 1 5 Val Gdn Cys Gu Val dn Leu Val
Gy Ay Ay Leu Val An 20 25 30 Pro Ay Ay Ser Leu Arg Leu Ser
Ala Ser Ay Phe Thr Phe 35 40 45 Ser Ser Tyr Asp Met His Trp Val
Ala Thr Ay Lys Gly Leu 52/60 50 55 60 Qu Trp Val Ser Ala lle Ay
Ay Asp Thr Tyr Tyr Pro Ay5 65780075 80 Sex Val Lys Ay Arg Phe
Ser Arg A u Asn Ala Lys Asn Ser 85 90 95 Leu Tyr Leu G n Met Asn
Arg Ala Ay Asp Thr Ala Vval Tyr 100 105 110 Tyr Cys Val Arg Asp Lys
Val ¥8Ar Hs Gu Hs ™P Tyr Tyr 115 1280125 Tyr Ay Met Asp Val Trp
@y Thr Thr Val Thr Val Ser Ser 130 135 140 Ala Ser Thr Lys Ay Pro
Phe Pro Leu Ala Pro Cys Ser Arg 145 150 155 160 Ser Thr Ser Qu
Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr

ctg cac aac cac tac acg cag aag agc ctc tec ctg tet ccg ggt asa 1505

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

455 460 465 470
tga gtgecacgge cggeaagcoce ccgetccceca ggetetegeg glegegigag 1558
gatgcttgge acgtaccceg tgtacatact teccaggcac ccagecatgga aataaageac 1618

ccagcgetge cctgggecece tgcgaaaaaa aaaaaaaaaa aatctctgeg gecge 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 Gln
20 25 30
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 43

Ser Ser Tyr Asp Met His Trp Val Arg Gln Ala Thr Gly Lys Gly Leu



175
190
205
220
235
245

Phe
Ay
Leu
Tyr
240
250

Val
Ser

Val
Asp 4
Phe
Hs Adn Asp Tr
A3 rgpsVdﬁel:
Ay
65

Ser

Leu Tyr Leu Gln
- 100
Tyr Cys‘Val Arg
115
Tyr Gly Met Asp
130
Ala Ser Thr Lys
145
Ser Thr Ser Glu
Phe Pro Glu Pro
| 180
Gly Val His Th?
195
Leu Ser Ser Val
210
Tyr Thr Cys Asn

225
Thr Val Glu Arg

Pro Val Ala Gly

Pro Qu Pro Val
Hi s Thr
Ser Val
Thr Cys Asn Val
Thr Val
255 Pro Val
53/ 60 260 265 270 Thr Leu M8 2I1¥e& Ber Arg Thr Pro d u Val
Asp 275 280 285 Val
290 295 300 Val,
305 310 315 328

Phe
Val

Gu Arg Lys Cys Cys Val

Al a

325 330

aplbe $49
Gn Pro Arg GI_t{J0355

85

Met

Asp

Yal

Gly

Ser

165

Yal

Phe

Val

Val

2453

Pro

Val Lys Gly Arg Phe Thr

Asn Ser

Lys Arg

Trp Gly
135
Pro Ser
150
Thr Ala

Thr Val

Pro Ala

¥al
215

His

Cys

Ser Val

Thr Val

Gy Ala Leu Thr Ser

Ser Trp Asn Ser
Pro Ala Val Leu dn Ser
Thr Val Pro Ser Ser Asn Phe Ay Thr G n Thr
Asp H's Lys Pro Ser Asn Thr Lys Val Asp Lys
Gu Cys Pro Pro Cys Pro
Phe Leu Phe Pro Pro Lys Pro
Thr Cys
Ser Hs Qu Asp Pro Qu Val @n Phe Asn Trp
AQu Val H's Asn Ala Lys Thr Lys Pro Arg Gu
Ser Thr Phe A6§ val Val Ser Val Leu Thr
335 Leu Asn Ay Lys Qu Tyr Lys Cps Lys
Baps A3s0G51A1 ASPrT(hrITH‘ @ru AnpsGlthr 1 e Ser Lys
360

Ser Ay Leu Tyr Ser

@y Pro Ser Val

75 80

Ile Ser Arg Glu Asn Ala Lys Asn Ser
90 95
Leu Arg Ala Gly Asp Thr Ala Val Tyr

105 110

Thr Val Thr His Glu His Tyr Tyr Tyr

120 125

Gln Gly Thr Thr Val Thr Val Ser Ser

140

Val Phe Pro Leu Ala Pro Cys Ser Arg

155 160

Ala Leu Gly Cys Leu Val Lys Asp Tyr

170 175

Ser Trp Asn Ser Gly Ala Leu Thr Ser

185 190
Val Leu Gln Ser Ser Gly Leu Tyr Ser
200 205

Pro Ser Ser Asn Phe Gly Thr Gln Thr

[

20

Lys Pro Ser Asn Thr Lys Val Asp Lys
235 240

Val Glu Cys Pro Pro Cys Pro Ala Pro

250 255

Phe Leu Phe Pro Pro Lys Pro Lys Asp



365
380
390
Thr

Lys
Cys
Leu
DNA

Pro
Adn
395
405
420
435
450

Gn Val Tyr Thr Leu Pro Pro Ser Arg Gu Qu Met Thr Lys Asa 370 375
Val Ser Leu Thr Cys Leu Val Lys Gy Phe Tyr Pro Ser Asp Ile 385

400 Ala_Val Qu Trp Qu Ser Asa Ay Gn Pro Gu Asn Asn Tyr Lys

410 415 Thr Pro Pro Met Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser
425 430 Leu Thr Val Asp Lys Ser Arg Trp Gn A n dy Asn Val Phe Ser
440 445 Ser Val Met Hs Qu.Ala Leu H's Asn H's Tyr Thr A n Lys Ser
455 460 Ser Len Ser Pro Ay $ys/5BHB0 465470 <210>37 <211>970 <212>

<213> Honp sapi ens <220> <221> WAR <222> (1)..(32) <220> <221> CDS
<222> (33)..(743) 420> <221> WAR <222> (744).. (970)

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
275 280 285
Val Ser His Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp Gly
290 295 300
Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn
305 310 315 320
Ser Thf Phe Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp
7 325 330 335
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
340 345 | 350
Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
355 360 365
Pro Glo Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys 4sn
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
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



<220> <221> sig..peptide <222> (33).. (92) <400> 37 55/60 gaattcgcag |
t gccat gaca ccacggggaa cc atg gaa acc cca geg cag ctt 53 Mt Gu Thr Pro

Al a
att
Val
gcc

30 35 ace etc tea tgc agg gee agt c

Thr
tgg
Adn
agc
Al a
ttc
Leu
t gt
Gn

Gn lLeu. 15 etc ttc etc ctg cta etc tgg etc cca gat acc acc gga gaa
gtg 101 Leu Phe Leu Leu Leu Lau Trp Leu Pro Asp Thr Thr Ay GQu lle
10 15 20 ttg aeg cag tot cca ggc ace ctg tot ttg tot cca ggg gaa aga
149 Leu Thr A n Ser Pro Ay Thr Jeu Ser Leu Ser Pro Ay GQu Arg Ala 2S

% a/t St t age age age tcc tta gee 197
Lau Ser Cys Arg Ala Ser An Ser Ile Ser Ser Ser Ser Leu Ala 40 45 50 55
tac ggg cag aaa cot ggespcag got ccc ggg etc etc ate ttt ggt 245 Trp Tyr
G@n Lys Pro Ay An Ala Pro Ay Lau Leu Il® Phe Ay 60 65 70 gca the
agg gee act ggc ate cca gac agg ttc agt ggc agt ggg 293 Ala Ser Ser Arg
Thr Ay Ile Pro Asp Arg Phe Ser Ay Ser Gy 75 80 85 tot ggg aca gac
act etc ace ate age aga ctg gag cot gaa gat 341 Ser Ay Thr Asp Phe Thr
Thr Ile Ser Arg Lau Qu Pro Qu Asp 56/60 90 95 100 ttt gca gtg tat tae
cag cag ttt ggt age tea ect atg tgc agt 389 Phe Ala Val Tyr Tyr Cys
Gn Phe Ay Ser Ser Pro Met Cys Ser

210> 37
211> 970
<212> DNA

213> Homobsapiens

{220>
£221> 5’ UTR
222> (1).. (32)

2200
<221> CDS h

€222> (33).. (743)

{220>
<221> 3’ UTR
222> (744).. (970)

220>
221> sig peptide

<222> (33)..(92)

<400> 37



105
437
125
485
150
Ser

cag
Lys
aca
Gn
acg
Leu
gte
Thr

gag

110 115 ttt ggc cag ggg ace aag ctg gag ate aaa cga act gtg get gca- cca

Phe Ay Gn @y Thr
135 tct gtc ttc
Phe 11 e Phe
tct gtt gtg tgc
Cys Lou Lou

130
Ser
gee
Val

Val

Val

ate
Pro
ctg
Asn

ttc
Pro
ctg
Asn

Lys Lou Qu Ile Lys Arg Thr Val

ccg cca tct gat gag
Ser Asp u dn Leu
aat aac ttc tat ccc
Arg GQu

Ala Ala Pro 120

cag ttg aaa tot gga act
Lys Ser Gy Thr 140 145
aga gag gee aaa 533 Al a
Ala Lys 155 160 165 gta

Phe Tyr
etc caaﬁgfg%% aac tee cag gag 581 Val

Ser Ay Asn Ser An @u 170 - 175 180 agt gtc
281336 8 &%C@&(‘g%afa c te .a 629 Ser | Thr Gu
ger L%sa%sg%csg?g ThrcTyrg r tfguaggageér:cclgga %gg T@Scégl Gggace ctg
age aaa gca gac tac gag aaa ca a toh 1 @C c 877, Thr Leu Thr
Lys Ala Asp Tyr G u Lys Hi s Lygu%a?lgyﬁmﬁo %6 sL80 215 tgc gaa
ace cat cag ggc ctg agc tcg ccc gtc gca aag agc ttc 725 Cys G u Val
Hs An @y Leu Ser Ser Pro Val Thr 6L}ys Ser Phe 22
tgt tag agggagaagt gcccccacct gctcctcagt 773 Asn Arg Ay G u Cys 235

aag gtg gat aac gee
Asp Asn Ala Leu G n

tgg
Val

gag
Asp
ctg
Ser

t ccagcctga ccccctceccca tceccectttggec tctgaccctt tttccacagg ggacctaccc 833

ctattgcg
at gct aat

tcacc tcacccccet cctcectcectt %gctttaatt 893

t ccagctc atct
%c tc%fja Efgﬁé% ‘%@aﬁ%‘é&ﬁa"%@’?@a@ﬁc?cﬁ A€ 8% 882 £daBidaaakl1o53
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 tect ttg tet cca ggg gaa aga gocc 149
Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala
25 30 35

acc ctc tcc tgc agg gee agt cag agt att agec agec age tce tta gee 197
Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Ser Ser Ser Leu Ala

40 45 50 85 -
tgg tac cag cag aaa cct ggc cag get cco ggg cte cte ate ttt ggt 245
Trp Tyr Gln Gln Lys Pro Gly Gls Ala Pro Gly Leu Leu Ile Phe Gly

60 65 70
gca tec age agg gec act gge atc cca gac agg ttec agt ggc agt ggg 293
Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser Gly Ser Gly
75 80 85

tct ggg aca gac tte act ctc acc atc age aga ctg gag cet gaa gat 341
Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu Pro Glu Asp

Gn Trp

225 230 aac agg gga



aaaatctctg cggccgc 970 <210> 38 <211> 236 <212> PRT <213> Honp sapi ens
58/ 60 <400> 38 Met GQu Thr Pro Ala A n Leu Leu Phe Leu Leu Leu Leu Trp Leu

Pro
Ser
Ser
Al a
Pro
Thr
Adn
Au
Ser
Asn

1510 15 Asp Thr Thr Gy GQu Ile Val Lau Thr Gn Ser Pro Gy Thr Leu
20 25 30 Leu Ser Pro Ay GQu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n
35 40 45 Ile Ser Ser Ser Ser Leu Ala Trp Tyr An Gn Lys Pro Gly G n
50 55 60 Pro Gy Leu Leu Ile Phe Ay Ala Ser Ser Arg Ala Thr Gy Ile

65 70 75 80 Asp Arg Phe Ser Ay 8ergddy Ser Gy Thr Asp Phe Thr Leu
Ile 85 90 95 Ser Arg Leu Gu Pro Qu Asp Phe Ala Val Tyr Tyr Cys Gn
Phe 100 105 110 Ay Ser Ser Pro Met Cys Ser Phe Gy G n Ay Thr Lys Lau
lle 115 120 995 Lys Arg Thr VBI Ala Ala Pro S0 Vai Phe Ile Phe Pro Pro
Asp 130 135 140 Gu G n Lau Lys Ser Gy Thr Ala Ser Val Val Cys Leu Leu
Asn 145 150 155 , 160

ttt gca gtg tat tac tgt cag cag ttt ggt agc tca cct atg tge agt 389
Phe Ala Val Tyr Tyr Cys Gln Gln Phe Gly Ser Ser Pro Met Cys Ser
103 110 115

ttt ggc cag gzg acc aag ctg gag atc aaa cga act gtg get gca cca 437
Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala Pro
120 125 130 ' 135

tct gtec tte ate ttec ccg cca tet gat gag cag ttg aaa tet gga act 485
Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr
140 145 150

gce tet gtt gtg tge ctg ctg aat aac tte tat cec aga gag gcc aaa 533
Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys

155 160 165

gta cag tgg aag gtg gat aac gec ctc caa teg ggt aac tcc cag gag 581
Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asmn Ser Glo Glu

170 ’ 175 180

agt gtc aca gag cag gac agc zag gac agc acc tac age ctec age age 629
Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser

185 190 195



Phe Tyr Pro Arg Gu Ala Lys Val A n Trp Lys Val Asp Asn Ala Leu 165 170 175
An Ser Ay Asn Ser An GQu Ser Val Thr Gu G n Asp Ser Lys Asp 180 185 190
Ser Thr Tyr Ser Leu Ser Sex Thr Leu Thr Leu Ser Lys Ala Asp Tyr 5 9/6 0 195

200 205 Qu Lys His Lys vVal Tyr Ala Cys Qu Val Thr Hs Gn Ay Leu Ser

215 220 Ser Pro Val Thr Lys Ser Phe Asn Arg Gy G u Cys 225 230 235 <210>
39 <211> 35 <212> DNA <213> Artificial Sequence <220> <223> Description

of Artificial Sequence:Artificially §y7n2/f33@| zed primer sequence <220>

<221> primer-bind <222> (1). - (35) <400> 39 gaggtctccg ccctcgagat

gcggctggge agtcc 35 <210> 40 <211> 33 60/ 60 <212> DNA <213> Artifici al

Sequenceag@2(g acg ctg agc aaa geca 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
tgc gaa gtc acc cat cag gegc ctg age teg cce gtc aca aag age tte 725
Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
220 225 230

aac agg gga gag tgt tag agggagaaght gcccccacct getccteagt 773
Asn Arg Gly Glu Cys

235
tecagectga coccectecca teetttggee toctgaccett ttteccacagg ggacctacee 833
ctattgeggt cctecagete atctttcace tcacceccet cetectectt ggoctttaatt 893
atgctaatgt tggaggagaa tgzataaata aagtgaatct ttgcaaaaaa azaaaaaaaza 953
aaaatctctg cggecge 970
210> 38
<211> 236

<212> PRT

<213> Homo sapiens




<223> Description of Artificial Sequence:Artificially synthesized priner
sequence <220> <221> priner-bind <222> (1).. (33) <400> 40 cacaggacag
ccaggggat ¢ ccacgtggcc gog 33 143., Cainms 1. A hunman nonocl onal antibody or
a portion thereof which binds to AILIM and conprises an activity to
prevent m xed | ynphocyte reaction. 2. A human nonocl onal antibody or a
portion thereof which binds to AILIM and conprises an activity to induce
signal transduction to induce interge@remgy production from

Al LI M expressing cells. 3. A human nonocl onal anti body or a portion thereof
which binds to AILIM and conprises an activity to induce cytotoxicity to
Al LI M ex588%i38g cells. 4. The human nonocl onal antibody or a portion

t hereof of any one of clains .1 to 3. wherein said AILIMis derived from
human. HetThla: FharéfronbleoGlonzdu Sed iPhediewled [par LéwTrbhesueBfs of any one of
claims 1 through 3, wherein said human nonocl onal antibody is a nonoclonal
anti body dérived from atg ansgeni ¢ non- huygan manmmal capahblse of produci ng
human anti bodi es. 6. The human nonocl onal antibody or a portion thereof of

any oneA¢p THraTHB Glyt GIwdQs ¥l DAETRrNGISePiFdi O MateL&£08&t ant (ka)
bet ween sai d nonocl onal antibody and AILIMis 1.0 x 103 (1 /M. Sec) or

nore. 7. The human gpnocl onal antibogdg or a portion thgreof of claim 6,
wherein said binding rate constant (ka) is 1.0 x 104 (1 /M Sec) or nore.

S. The hugars«¥opeAsicapatlaftk HOdy T Leurmt cgm& efPEePlGIG! @dym 7, wherein
said binding rate constant (ka) is 1.0 x 105 (1/M Sec) or nore.
35 40 45
Ile Ser Ser Ser Ser Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala
50 55 60
Pro Gly Leu Leu Ile Phe Gly Ala Ser Ser Arg Ala Thr Gly Ile Pro
65 70 75 80
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
85 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
115 120 125
Lys Arg Thr Vél Ala Ala Pro Ser Val Phe Iie 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
180 185 180

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr



9. The human nonocl onal antibody or a portion thereof of any one of clains
1 through 5, wherein the dissociation rate constant (kd) between said
nonocl onal antibody and AILIMis 1.0 x 10-3 (1/Sec) or less. 10. The human
nonocl onal anti body or a portion thereof of claim 9, wherein said

di ssoci ation rate constant (kd) is 1.0 x 10-4 (1/Sec) or less. 11. The
human nonocl onal antibody or a portion thereof of claim 10, wherein said
di ssociation rate constant (kd) is 15@xX8®5 (1/Sec) or less. 12. The .
human nonocl onal anti body or a portion thereof of any one of clains 1

t hrough 5, V\,herti[r}%lthe di ssoci at i2 constant (Kd) et ween sai d nonocl onal
anti body and Al L is 1.0 x 10-6 ?@b or less. 13.2%%e human nonocl onal

ant i body rtion reof of cl mhereln sai d di ssoci ation
const ant @Rd?yquli lgsy %T'W(W stﬁclé]é'svglthr HigseGhufdi hender onal anti body
or a portion%fhereof of clalqg33 wher ei n sai d_di ssoci ati on constant (Kd)

is 1.0 x 10 hm or |less The hunman nono®%nal antibody or a portion
t her eof of cé g1f 14, wherein said dissociation constant (Kd) is 1.0 x
10-4 (M) BF rrosdal Thg Lys @éFIPl'fﬁ dauArggGly Rlweliysnonocl onal anti body of any
one . of clains 1 through 15. 17. The cell of claim 16, wherein said cel

is a fuséddcell obtained 2B fusing B cell 23Werived froma nanmal capabl e
of producing said human nonocl onal antibody, and nyel oma cell derived from
a mammal . 18. A pharnmaceutical conposition conprising the human anti body
of any one of clainms 1 through 15, and a pharnmaceutically acceptable
carrier.

<2105 39
211> 35
212> DNA

{213> Artificial Sequence

<2200
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence

220>
221> primer_bind
222> (1).. (3%

<400> 39

gaggtctecg ccctegagat geggetggge agtec 35

<210> 40

<211> 33



6060

{212> DNA

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence:Artificially

synthesized primer sequence

{220>
<221> primer_bind

<222> (1).. (33)

<400> 40

cacaggacag ccaggggatc ccacgtggce geg

33
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Claims

1. A human monoclonal antibody or a portion thereof which
binds to AILIM and comprises an activity to prevent mixed lymphocyte
reaction.

2. A human monoclonal antibody or a portion thereof which
binds to AILIM and comprises an activity to induce signal transduction
to induce interferon-y production from AILIM-expressing cells.

3. A human monoclonal antibedy or a portion thereof which
binds to AILIM and comprises an activity to induce cytotoxicity to
AILIM-expressing cells.

4. The human monoclonal antibody or a portion thereof of any
one of claims 1 to 3, wherein said AILIM is derived from human.
5. The human monoclonal antibody or a portion thereof of any

one of claims 1 through 3, wherein said human monoclonal antibody
is a monoclonal antibody derived from a transgenic non-human mammal
capable of producing human antibodies.

6. The human monoclonal antibody or a portion thereof of any
one of claims 1 through 5. wherein the binding rate constant (ka)
between sald monocleonal antibody and AILIM is 1.0 x 10° (1/M.Sec) oxr
more. ‘

7. The human monoclonal antibody or a portion thereof of claim
6, wherein said binding rate constant (ka) is 1.0 x 10* (1/M.Sec) or
more.

8. The human monoclonal antibody or a portion thereof of claim
7. wherein said binding rate constant (ka) is 1.0 x 10° (1/M.Sec) or
more.

9. The human monoclonal antibody or a portion thereof of any
one of claims 1 through 5, wherein the dissociation rate constant
(kd) between said monoclonal antibody and AILIM is 1.0 x 1072 (1/Sec)
or less. -

10. The human monoclonal antibody or aportion thereof of claim
9, wherein said dissociation rate constant (kd) is 1.0 x 10™* (1/Sec)
or less.

11. The humanmonoclonal antibody or aportion thereof of claim
10, wherein said dissociation rate constant (kd) is 1.0 x 10°° (1/Sec)
or less.

12. The human monoclonal antibody or a portion thereof of any
one of c¢laims 1 through 5, wherein the dissociation constant (Kd)
between said monoclonal antibody and AILIM is 1.0 x 10°% (M) or less.

13. The human monoclonal antibody or a portion thereof of claim
12, wherein said dissociation constant (Kd) is 1.0 x 10”' (M) or less.

14. The human monoclonal antibody or aportion thereof of claim
13, wherein said dissociation constant (Kd) is 1.0 x 107% (M) or less.

15. The human monoclonal antlbody ora portion thereof of claim
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14, wherein said dissociation constant (Kd) is 1.0 x 10" (M) or less.

16. A cell producing a human monoclonal antibody of any one.
of claims 1 through 15.

17. The cell of claim 16, wherein said cell is a fused cell
obtained by fusing B cell, derived from a manmal capable of producing
said human monoclonal antibody, andmyeloma cell derived from a mammal .

18. A pharmaceutical composition comprising the human
antibody of any one of claims 1 through 15, and a pharmaceutically
acceptable carrier.





