1 DESCRI PTI ON HUMAN MONOCLONAL ANTI BODY AGAI NST A COSTI MULATORY SI GNAL
TRANSDUCTI ON  MOLECULE Al LI M AND PHARMACEUTI CAL USE THEREOF 5 Techni cal
Field The present invention relates to human anti 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 nonocl onal ~10
anti bodi es which bind to AILIMor a portion thereof; DNA encoding said
human nonocl onal ~anti body or a portion thereof, or a portion of said
DNA; cells (including genetic reconbinant cells) producing said human
nonocl onal anti body or a portion thereof; human nonocl onal antibody or
a_portion thereof produced by said QggkgTﬁg onbi nant 15 cel | s;
pharmaceuti cal conposition conprisi g i n nonocl onal anti body or
a portion thereof; pharnaceutical conposition conprising antibody to
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15 cells; pharmaceutical composition comprising said human monoclonal
antibody or a portion thereof; pharmaceutical composition comprising
antibody toAILIMfor treatingdisorders related to thedelayedallergy;
method for identifying, quantitating orassayingsubstances thatbind
to AILIM or AILIM ligand; and kit used for said method.

Background Art

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

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

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



classified into helper T cells and cytotoxic T cells (cytotoxic

| ynphocyte, CTL) The helper T cells regulate a differentiation of B
cells and a production of antibodies, and destroy the antigen
cooperating with phagocytes. The latter, CTLs attack virus-infected 5
cells and so on by thensel ves (Experinental Medicine: SUPPLEMENT, "Bio
Science Term Library, Immunity", Yodosha, pp.14-17 (1995)). This

acqui sition of antigen specificity by T cells (nanely, activation of T
cells) is initiated through recognition By T cells the antigen
presented by antigen-presenting cells (APC) such as 0O nacrophage, B
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However, the TcR/CD3 complex-mediated primary signal alone
cannot activate T cells sufficiently and leads to unresponsiveness
20 or clenal anergy, so that the cells can not react with any stimulation
received thereafter. The autocrine of interleukin 2 (IL-2) is
necessary forTcells tobe activated, tobedifferentiatedintoantigen
specific T cell clones, and to be proliferated. In clonal anergy,
T cells are inactivated due to no production of IL-2 and such an
25 no cell division. Namely, the activation of T cells accompanied by
production of cytokines such as IL-2 requires the secondary signal
following the first signal through TcR/CD3 complex. This secondary
signal is called costimulatory signal.
T cells receive this secondary signal and transmit it into the
30 cells by interacting (cell adhesion) with molecules other than MHC
on antigen-presenting cells through molecules other than TcR/CD3
complexonthe Tcell surface. Thissecondarysignalavoidscell anergy
(clonal anergy) and activates the cells.
Although some part of the mechanism of the secondary signal
35 transmission between antigen-presenting cells and lymphocytes such

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



have reveal ed that an inportant factor for the secondary signa

transm ssion is the interaction of CD28 (al so nanmed Tp44, T44, or 9.3
antigen), which is a cell surface nolecule expressed mainly on T cells
and thymus cells, with CDSO (al so naned B7-1, B7, BBl1, or 5 B7/BBl),

which is a cell surface nolecule expressed on antigen-presenting cells
(macr ophages, nonocytes, dendritic cells, etc.) and with CD86 (al so

naned B7-2 or 370), which is also a cell _surface nolecule on
‘antigen-presenting cells (nanely, cell adResi on t hrough the binding

bet ween these nol ecul es). Moreover, it has been 10 experinentally
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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, CDBO -
(B7-1) and CD86 (B7-2), on antigen-presenting 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 TNFO.
The expression of CTLA~4 is induced by the primary signal transmitted
through TcR/CD3, and the expression is also enhanced by the secondary
30 signal transmitted by the binding between CD28 and CD80. It is being
revealed that CTLA-4 receives these signals to work to inhibit T cell
function, which is contrary 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, respectively. Both have an

immunoglobulin-iike domai_,_n , belong to the immunoglobulinsuperfamily,



and have both function as a cell adhesion nolecule and function as a
signal transm ssion nolecule. Human CD28 forns a honodinmer with a

di sul fide bond while CTLA-4 exists as a nononer. Both CD28 and CTLA-4
genes are |ocated at "2g33" 5 on human chronosone and "1C' on nouse
chronosone, and are conposed of four (4) exons. Human CD28 and CTLA-4
are conposed of 220 and 223 am no acids, respectively, including the
| eader sequences, and ami no acid honol ogy between themis 20 to 30%
The ligands for CD2B and CTLA-4 are CD804(B7-1) and CD86 (B7-2) 10 in
human and m ce. CTLA-4 has about 20 tinmes as high affinity to both
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CTLA-4, which cooperates with them 35 has thus been recognized, and
thi s hasPheeRh@rake t&ck eAYFBALPE t AReSifBRat 1Bnshi pPactiden SamBEmCce " YMNM

mol ecul eg Tgadrditseazedietindothent § &M IBIHat® CD28 plays an important role in
intracellular signal transmission through this “YxxM" structure.
Furthermore, it has been reported that CTLA-4 also has a sequence
20 represented by “YxxM,” namely “YVEM (Tyr-Val-Lys-Met)” in its
cytoplasmic region and that, after being stimulated, SYP associates

with this sequence.

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

25 cells (Cell Engineering: SUPPLEMENT, “Handbook of AdhesionMolecule”,
Shujunsha, pp.93-102 (1994) ; ibid. pp.120-136; Experimental Medicine:
SUPPLEMENT, “BIO SCIENCE Term Library, Immunity”, Yodosha, pp.24-98
(1995) ; Experimental Medicine: SUPPLEMENT, “BI0 SCIENCE Term Library,
Intracellular Signal Transduction”, Yodosha, pp.58-59 (1997); Nihon

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

In the regulation of T cell function (the activation and the
inhibition of function of T cells), the importance of interactions
among multiple molecules such as costimulator molecules (CD28, CD30
(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



of diseases by regulating the function of these nol ecul es. As descri bed
above, although a living body activates its acquired inmune response
system agai nst antigens that are foreign bodies to the |iving body
(self), it also has immnol ogi cal tolerance so as 5 to show no i nmune
response against its own conponent (autoantigen) . |If immnol ogical

tol erance breaks down by sone reason, immune response to the

aut oanti gen occurs, autoantigen-reactive T cells are induced by the

sanme nmechani sm as nenti oned above to fall .into abnormal state of

i mmuni ty, and various autoi mmune di seases are caused. 10 In other words,
since non-stinulated antigen presenting cells (APC) in normal tissues
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397, No. 67:1'1% c@n@l%o%ae@exﬂgggglon%f 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-stimulaterysignal)

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

35 p.51-55, 2000), also referred to as ICOS (inducible co-stimulator)
(in humans: Nature, Vol. 397, No.6716, p.263-266, 1939)).



On the other hand, novel nolecules celled B7h, B7RP-1, G.50 or LICGS
which are ligands (AILIMIligands) interacting with this costimnmulatory
transm ssion nolecule AILIM (1 COS) have been identified very recently
(Nature. Vol.402, No.6763, pp.827-832, 1999; Nature 5 Medicine, Vol.5,
No. 12, pp.1365-1369, 1999; J. | nmmunol ogy, Vol. 164, pp.1653-1657, 2000;
Curr. Biol., Vol.10, No.6, pp.333-336, 2000). The identification of

t hese two kinds of novel nolecules, nanely AILIM (I C0S) and B7RP-1 (B7h,
GA.50, LICOS),as the signal transduction fpathway for the costinulatory
signal essential for the above activation of |ynphocytes such as T
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relationship between the novel signal transduction and diseases are
20 in progress (J. Immunol., 166(1), pp.l, 2001; J. Immunol., 165(9),
pp.5035, 2000; Biochem. Biophys. Res. Commun., 276 (1), pp.335, 2000;
Immunity, 13 (1), pp.95, 2000; J. Exp. Med., 192(1), pp.53, 2000; Eur.

J. Immunol., 30(4), pp.10640, 2000; WO 01/15732).

25 Disclosure of the Invention

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

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

35 of AILIM or which treat the diseases by controlling the biological

functions of the AILIM uging the medical and pharmaceutical methods



conpound). To achi eve the above-descri bed purposes, the present

inventors have actively pursued studies on hunan anti bodi es
(particularly human 5 nonocl onal anti bodi es) agai nst mamral i an Al LI Ms
(particularly human AILIM , and as a result, by inmunizing transgenic

m ce prepared using genetic reconbination techniques so as to produce
human anti bodies wth AILIM (specifically cell nenbrane fraction of
cells expressing human AILIM , succeeded first in the world in
preparing a variety 10 of nonoclonal anti Bodi es which bind to human
AlLIM particularly those which bind to human AlLIMthat regul ate

signal trafsdustamlepd ated sunh ByramoAbkl bhabidice vordy Badi £Sow molecular
(particul arl \é m)ﬁgcl onal antibodies) of this invention are derived from
hunans, 85716t i nduce any severe immune 15 rejection due to the

i munogeni ci ty agadistedwinhrsabotrdhled dit pakboFBYS el birggBhei iantdlrs

the host at _all, which_has been_ a,bi roblem (sjde, effect) .in_ther
Lo neant BBYR AR R R AR e R pu A b B S St e P by Hman
non- huiranmoaonabsad ueht dsodi ee) aganic: stthmsmds Avad i20al 1Ms épagntcolathe human

val ue of i-body_ as nmedicine.. 20 Theref.ore, human anti bodi es .
(parti cul §?F§Bﬁﬂr%rhéﬁ3nocﬁeosﬁa t gxt*%‘H}%énﬁféﬂsg?ﬂﬂcftﬁ'%ﬁﬁﬁﬂj?ﬁﬁd using
Al LI Ms ( paenetciakaréyohuanatAbbl Mchoiqids ssd msenbi prodnde phanamcatt iwsdies
conpositi C i S} i d nt L bodi es articul arl uman X
nonocl onalwlgﬁt ?ggfcﬁﬂ e a?%lucsae alg ‘ﬁ%@%%a‘i‘% éclgancﬁlo " O\%i %lg% SXpressing
i nduct i onhgftannAlhéM} ¢ svccenddde figs25ikAe imothd hospreparimus variety
physi gl 09i,¢3) | ONsFehakedste e 4 CL ~Sti r

C el o AT ooy Goar hepBaFre o td SRk £Fr R, BT cNa?i hose
prol i f er athagshdring tovheXpredEhHY thadl regulyteinmmlotigensdnchion mediated
Al Li M expygsaliRgnClikgM | mmune cytolysis or apoptosis of

Al LI Mexpréssing cells, and_activity to_induce 30 antibody-dependent .
cytotoxicity toSAREEMEGRUAETEHYPeeTHisulandy Jepnep)onahpdidodiesy f this

usef ul asidiEesibh a3EPRELSFeat-di BYERM s deMel,QREBAt i reficRVAR} 88628t une
progress of various disorders related to the signal transduct ion

medi ated BFISSFACAl BRR tondhiss WEMNGIRE1Cs tr SRR 158 thravent < &AYA (human
di sorder. a3%iSpeakéi eatiyenpbacgpceitited RAFPRH ki1ANSWALERr BhHibddn thikig

RIATERS TR I RE G M S U G CE (ETE

comprising antibodies derived from non-human mammals such as mice,

and thus dramatically enhancing the value of antibody as medicine.
20 Therefore, human antibodies (particularly human monoclonal
antibodies) which bind to mammalian AILIMs (particularly human AILIM)
cf this invention and pharmaceutical compositions comprising said
human antibodies (particularlyhumanmonoclonal antibodies) areuseful
as drugs to control, with no induction of immune rejection due to
25 HAMA in the host, various physiclogical reactions related to the
transduction of co-stimulatory signal to AILIM-expressing cells
mediated by AILIM (for example, proliferation of AILIM-expressing
cells, cytokineproductionby AILIM-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
transductionmediated by said AILIM, and asmedicine to treat or prevent
said disorder.
35 Specifically, pharmaceutical compositions according to this

invention are able To control (suppress or stimulate) proliferation



interferonyor interleukind,etc.) by Al LI Mexpressing cells, thereby
enabl i ng suppression of various pathol ogi cal conditions and treat nent
or prevention of various disorders caused by diverse physiological 5
phenonena related to signal transduction nediated by AILIM Use of
pharmaceutical conpositions according to this invention enables
suppression, prevention and/or treatnent of, for exanple, various

di sorders (for exanple, rheumatoid arthritis, nmultiple sclerosis,
aut oi nmune thyroiditis, allergic contact-&ype dermatitis, chronic

i nfl anmat ory dernatosis such as lichen planus, systemc |upus

eryt hemat LS s i ] S
classifi d(}fs:%?ﬁl'oﬂ aut |mmne or H%r%??%%dﬁdleé u‘?par ?%!ﬁ é (£6% % Xampler
aut oi nmunien th sEase And iddleayledi kil €1 gycc alsedI biMeekpukas lnm’u.ﬂﬂlltsy)thereby

arthr Opatéﬂ&fl%ﬁ?ﬁ@é n.oﬁh:ﬁf"@&?%gs gattﬁe'lto cl(a?f%oﬁagtiéns and treahtm?nt

osteoarthritis [ ammat i on pari ver sus
react i on O SvERdtioenpL; VgrfépﬂlsvéF@dihégtCdusedsb}’(@;\/ﬂ&))?se phiradrelogical

rej ecti onyaGeoMmany+g, {£ansp! éﬂ&ﬁ&loﬂré{gQH{?BE%W al@eée%fw %S.:tm)M of

a tissue (tissues such as skin, Cornea, bone or organ”(li1ver,
heart, lung, kilgfegt Pﬁemv%utﬂe%l):ompﬁﬁﬂﬁéonés%ﬁgédf-ngg‘geﬁéasmnwiawn

forei gn antdiaedy %@ﬂ%w%ﬁé‘%n@mrﬁ/ﬂ Mét:@@ngf antibodiesn,i e,
agai nst sai d antigen, cell proliferation, production of ¢ toklnes) ;

and di sortRFYos ipPyieadsetf By EHETRbAOr rﬁaheq”iﬂ"'e%%‘il n&~ GhddASyy multiple
(speci fi cadlarddud, aﬂﬁ%muhat&wﬁ@h@ss%ﬂﬁéﬁgi@@dd&@wﬂy%ecd%mus,
di sease a d ulcerative coliti %%ﬁnd alimentary_alle i rt her.nmo

in ‘hé Pioc %ﬁﬁn?‘@@@tBHl’t BrFe‘?ﬁl%FuFPnﬁ%élcP& RS aS¢BRBRAG]
transpl am@ﬂhﬁmaﬁos&iﬂ)%ﬁnéﬁﬂiﬂﬂ—b@ﬁehdéﬁﬁ@iab@‘!@l H@BNSTuk! psf%rﬁl@%&lsbketc
to augnent. t he ressive effect on transplant r ectlon o}

e B A S B e b e RS to B SEE BT Sof (R bular

i nventi oradm:glmtmg’re \M.Bbasal aindirdegse 30 wlniLehgpm@@@mwteﬂﬂmedrfMunlty) ;
suppre55|o n ection. in such tra antati.on.treat

Mor eover, rﬁﬂfo q?#hceu?k(?al é%ﬁ%%%ﬁ?|onrﬁ?u?ﬁ§°89esé%¥{ ?ﬁ%%ntlgﬁﬂian

be appl i e:n:lsﬁea:ra:iureat‘alrsg @rA)pr evierf iamgnatamn i (e lanmeepaylitisspasest t orersus
whi ch var AS‘E?J)IQS(G%‘;I-FI&?Q{:%@L? gggf%%ézpﬂ.?gllosstﬂ &is%gsgkt%\ffm) lmmune

phar maceu |ca conposition o I nvention can
i nf | ammatxsieaiiisgasechopaayang @ramwlmﬂ@n (@mmni@rﬁﬁmgrglewcrwty)

arthritis,£ 505 SXAMPL s shBSWBLOLd AN LbLRea 0PSRN LRI 41§D organ (liver,
heart, lung, kidney, pancreas, etc.); immune response triggered by

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

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

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 applied for treating or preventing, any inflammatory
diseases to which various steroids are indicated as antiphlogistic.

35 The pharmaceutical composition of the present invention can be

appliedtoinflammatorydisease forexample, inflammationaccompanying



pneunoni a, hepatitis (including viral hepatitis), inflammtion
acconpanyi ng i nfectious diseases, inflammtory bowel diseases,

i nt esti nal
nephritis,
peritonitis,

enteritis, nephritis (inflammtion acconpanying 5 gl onmerul ar
nephrofi brosis), gastritis, angiitis, pancreatitis,
bronchitis, nyocarditis, cerebritis, inflammation in

posti schem c reperfusion injury (myocardial ischemc reperfusion inj
ury) , inflammation attributed to imune rej ection af ter

transpl antation of tissue and organ, burn? various skin inflamation ti
allergic contact-type dermatitis, lichen planus which is

10 (psori asis,

chroni c i Rfdrammatorsh skt s difseas@inplel, HHaMBld et th At {d PbtObIABhritis)

failure,

inflammmation,after _operatian af PTCAor PTCR, and .infl ammtion
e URPPaR 0SB FRF BSFLS by PARA i

acconpany ¥

a PuReT Qs)n Ly

{ ¥mBAtion

RIyL:J:/: In_g acweipecyiier | defettybng fikslarees thalamd@tdiPd doweAl LM 8L se s,
i gan

possi bl e Pﬁgfgﬁgé%at

is_one of .the present inventiaqns, It becones

f
o SBIFEEE “phar metBRTLRS (HEM -GEM2 PRt hetFeomPanying

conpoubds gdormattillaadi esg¢phtibippt enkbllrodtbirvistiy)t, 0 tgRairitia,i OUsngiitis,

di sorders by bi
transductP@ﬁ

pr esent

(108). (1%eA h%nan

of (1) ,

wh

el Uus 1o
rern sa

Redat

g to AILLgIor AILIgIIiﬁgm S to regul aj.e, signal .y
& byPTht EPAEtTon BFCPHEM-150 SEEI5LAYSy, theebritis,
i Awngitnmatient he poswdastchenidesgyd ics i 5 omjtbe Geldcawidig 1(d3ckémic

IO, Y AV g AL L) e e

nmonoc! onalt ramispledyawdiosho Bitridss ueoantildMaor, bupar tvaniothekéof inf Ymddeion
hunman nacl I ti - Lan r . , i i whi

A e qerr da R sm e o ShrRe okEs BBk skay: HHPRES FLERLE wnien
portion tAerevtonic (BFlagoageryskimiésernesaiihHamms Tiomoth ghaltiple organ
antibody a3 188 <act ¢ dind O od BALDE bo@3L0BAl A SANSILSLEAN d th# Shd tion
medi ated by AILIM (6) ) i od

t her eof ORCEOPPARNETS RIS CRALHASE -0 dnchian o lgmgingn fh wrodikididc i on

is (a) or (b)

proliferation of AlLLI Mexpressing cells,

rom

uman. N nonocl onal " an

The human nonoclonal anti y or a portjon

of idheifobhowNgsinds &@)th@g k%tﬂa(%pciimr@ Lubstances that

activity to inhibit

cyt ok'H-’le BF‘B&UE‘? IA&IIr‘IIMr BFnAILIM llgand, which is one ¢f the present inventions,
it becomes possible to screen to select pharmaceuticals (chemical

25

30

35

synthetic compounds or antibodies) with potential activity to treat

various disorders by binding to AILIM or AILIM ligands to regulate

signal transduction mediated by interaction of them.

Specifically, the present invention is the inventien described
from the following (1) to (108).

{1}
(2)

A human antibody which binds to AILIM. B
The human antibody of (1), wherein said AILIM is derived

from human.

(3)

thereof.

(4)

Ahumanmonocleonal antibody which binds to AILIMor aportion

The human monoclonal antibody or a portion thereof of (3),

wherein said AILIM is derived from human.

(3)

The human monoclonal antibody or a portion thereof of (3)

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 antibedy or a portion thereof of (5),

wherein said activity to inhibit a signal transduction is (2) or (b)

of the followings:

cells,

(a)

or

activity to inhibit proliferation of AILIM-expressing



Al LI M expressing cells. (7) The human nonocl onal anti body or a portion
thereof of (6) wherein said cytokine is one of the cytokines produced
by Thl-type 5 or Th2-type T cell. (8) The human nonocl onal anti body or

a portion thereof of (7) , wherein said cytokine is interferon y or
interleukin 4. (9) The human nonocl onal antibody or a portion thereof of
(5) , wherein said human nonocl onal anti body has an activity to prevent

m xed | ynphocyte reaction. (10) The human nonocl onal anti body or a
portion thereof of (3) or (4), wherein 3& d human nonocl onal anti body
has an activity induce signal transduction into a cell nediated by

ALLIM (11) Thephumanmapeshqry! apdi bedyiehta PeyideMnd NersQfunekiGE0) . from
15 wherein said activity to induce signal transduction is ' (a) or (b) o
the fol | dwingére¥ryeasiigi €§148-i nduce proliferation of Al LI M expressing

cell's, or (b) @eqti Yinkynhah Mi#Hs10H0KERE i PHaGUSE iaO;tSQf:EQBh Hreof of (5),
Al LI M expressing cells. (12) The human nonocl onal  an |bodé gr a portion
B

t hereof dfRgEEYN saipheTRakids d scpPSkPhetls 6KEOKLNERePEGHBRPALRY Thl-type
produged &y TiHY =t ype TOokeTh2-type T cell. (13) The humannmonocl onal
anti body or a portion thereof of (12 25 wherein said cj;_/toki ne i s

(
interferon y or(8nt éPPSHRIAT FonCEA e 2RGARASH MO & BREF L aRtTss@PoPtal?)

portion theneofn ofa{d)cyebkidd, ¥henebnraabd PUBN; gROEELERAL antibody
has an activity to H,]e uce anti body-d pengegt cytotoxicit tﬁi

Al LI M expr essi ng 'cefg MUmaRymenag ePEoPPdYPH 2 BRbpt 88 egeot of (5),
Al LI M exprassd 119 £eid Shunddh (rdno dhendiunait iade | i amnd ¢ hDeytort® prevent

portign thereof. of (3 or (4 wherein the binding rate constant (ka)
bet Weén %}becﬁo%%?*g% te 5k ?%)Bﬁ?nand AlLIMis 1.0 x 103 (1/M Sec) or

nore. (16) The. (iyanfhrochoaamoatidlooml antabpdytéor pheteof tfe fe) of (3!
more. aS1) THEEAE Shnba B ot oAt ot o d Thriy
(16), whemsiuresas i hdipgnsdeettonsiane gkaplilsmedietedl 0y ALLWM.Sec)
?g) more. 11 (18)1)Thenaunpi. MRo96L 08aL 1 anti:Rod, OF 23 Aarid Lend AeL £afr ofo) |
15 wherein said activity to induce signal transduction is (a) or (b)
of the followings:
(2) activity toinduceproliferationof AILIM-expressingcells,
or
(b} activity to induce <c¢ytokine production from
20 AILIM-expressing cells.

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

(13) The humanmonoclonal antibody or aportion thereofof (12)
25 wherein said cytokine is interferon Y or interleukin 4.

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

30 (15) The human monoclonal antibody or a portion therecf of (3)
or {(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 or a porticn thereofof (15),
wherein said binding rate constant (ka} is1.0x 10" (1/M.Sec) or more.

35 ' (17) The humanmonoclonal antibody or a portion thereofof (16},

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



or (4) , wherein the dissociation rate constant (kd) between said

nonocl onal anti body and AILIMis 1.0 x 10-3 (1/Sec) or less. (19) The
human nonocl onal anti body or a portion thereof of (18) 5 wherein said

di ssoci ation rate constant (kd) is 1.0 x 10-4 (1/Sec) or less. (20) The
human nonocl onal anti body or a portion thereof of (19) wherein said

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

t he dissoci ation constant (Kd) between satd nonocl onal anti body and
AlLIMis 1.0 x 10-6 (M or less. (22) The human nonocl onal antibody or a

portion t her eof (aB)(2ie hunher®dNosbbdaUian0dqal) 68 £eBstanh ‘&Medﬁ o¥ B3)
x 10-7 (M less. 15 (%i%'T e human nonocl onal antlbod tion

t her eof of¥( 2(5‘)) ’ TS b Fgh st FEKd) YIF%) 1b%t‘&e%1® gaid
(M or | ESISHDC(IMJ)alTI&Qﬂim@’ mﬂo@xm iantl pody 1w a(ppséepnoihesesf of

(23), wherein I .Sspci ation st

| ess. (25) The Eglr?gnd#b BT“SHE‘I é’ 06’83313%\{}&&3%%%%0%%%6#&-6?0(% 18),
20 whes ei whar¥ineghaad DNAseotatiog mabeawynsbant Yiad) abd el regi arp6f B/as&:)
human nnnoclgnal antibody is derived fromeither the human

innunogloBﬁI i ﬁeavy chain V gene segnent 1-02 or 3-13. (26) The human

nonocl onal aptlbdﬁy crhahpoathimonochenadf ant i§ddy onhepet tien YheegbO DG ) ,
encodi "o AyLLaht, BaLNaYachable: (010N, Lo gld, - 2R BurAn fod‘gg'l%gﬁgpr/%;m

ant i body | iive aman™ "1 Amu at T n
gene segnemt leSsor A27. (27) The human nonocl onal antlbody or a portion

thereoq of (25) (29 <ﬁ§3 hum‘é’ﬁ%c%& naf%gftqt Iogy%g 8di-p9.a e%efevofcgél(g;

varrable region  of said human nonocl onal erive
either t herhwmwggrﬁm@gdw¢m¢my0@ﬁ@nt\ﬁFg@nbe@egﬁfemalﬂmnmlonal

3-13, andaphergily aRdVareghonsDidoencadrngud Idghieghai n variabl e region
of said human nDnocIonaI ant i body derlved fromeither the hum

i mmunogl obul i n ??ghtﬂwa%awm@éﬁél@é@%éﬂt{@%omwor(@aanfrh@rﬁaﬁézﬁ 21},

”DnOC|Onahhéﬂbhhogﬁlard@sﬁ@éié@ﬂoﬁh@éﬁgiaﬂi (Rd) i35 vhereigm’t g \or less.
regi on. DNA encodi.n heavy chain variable region of said human

nmonoctdnal anti Béd |@%EFW@%B‘°PP6&PPE& %Wqﬁﬁﬁﬁ@%wqﬁh??eoﬁé’gvgz ) s
chain V genersegneatidldf@scangdtide doreghan DAY encodimnoc ad?galti) or less.

(24) Thehumanmonoclonal antibody or aportionthereofof (23),
wherein said dissociation constant (Kd) is 1.0 x 107 (M) or less.

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

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

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

wherein a V region DNA encoding a light chain variable region of said
25 human meonoclonal antibody is derived from either the human
immunoglcobulin light chain V gene segment L5 or AZ7.

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

30 immunoglobulin heavy chain V gene segment 1-02 or 3-13, and wherein
a V region DNA encoding a light chain variable region of said human
monoclonal antibody is derived from either the human immuncoglobulin
light chain V gene segment L5 or AZ7.

(28) The humanmonoclonal antibodyor aportion thereof of (27),

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

said humanmonoclenal antibody is derived from the humar lmmunoglobulin



chain variable region of said human nonocl onal antibody is derived from
t he human i nmunogl obulin I'ight chain V gene segnent L5. (29) The human
nonocl onal anti body or a portion thereof of (27) , 5 wherein the V
regi on DNA encodi ng a heavy chain variable region of said
humannonocl onal antibody is derived fromthe human i nmunogl obulin heavy
chain V gene segnent 3-13, and the V region DNA encoding a |light chain
vari abl e regi on of said human nonocl onal antibody is derived fromthe
human i nmunogl obulin light chain V gene $&gnent A27. (30) The human
nmonocl onal anti body or a portion thereof of (4) , wherein a heavy chain

vari abl eh%%@f@h&in&ﬁ'g‘én@“%ﬁxg@ﬂﬁoﬁi&na%n n%ﬁ@@ﬂ%&ﬁén%}gﬁ@hz&%)d%ﬁbda light

sequence defined in an follown hr ough
aci d seqG8add Eéﬁﬁﬁbéﬁnéeéﬁpﬁooﬁcﬁaédfh%m%%d§¢%¢%%PHQ% o-ivedinge Berisfed

SEQ I'D N@ro%&th@hﬁz@rﬂ%ﬁﬁlr@o%ﬁ%ﬂfﬁ PP@H?E' éhQQna‘m 88nackdgmbhems .

position 20 through 117 of whi ch oné or nore am no
aci d residues (gPé d”éheth@ala@rmg%%%w%%éatlépdﬁfcpmpeﬁtéﬁ@ Hrernlecaniano

aci d g esi,dde% : nakBel RSeLLeEnObNAJARod 20 (&) h@t¥PQraei 4 Vse?ﬂ%‘ﬁ.ﬁ reglon of
conprising anino acids fromposition 20 throu h 116 of SEQ ID NO 32,

(d) ani naaé&mnwgﬁeelea%ﬁ@%dafﬁﬁéeaevaé L0 i B DR B - Mg ogH OBugH 1

116 of SE@ak® J_\Quﬁﬁf Bnehi EHmORE PYLIPEEJAMOY a@gﬂoﬁe:md@ﬁ&odaﬁ@ a l:Lght
del eted or substit ég Eor to which.gne or nore g Q;gaCId resi due

are mseFPé&noP’aﬁ&& 8P1gRi AS 2R+d REtRRARPQ la?cfi&§lved
from posiftricen +hd0 huaal Ghnrdrfo P oIREQ & DL Nk t 36ha Of vfgyeam aagm@hd A27.

ds f t 20 th
oo, o b0 A i BRnks LAERY di b Or b aF P aE et ot (D),

substi t uvadredah 4 neMyo:lhamEVaflabne &y ine: af sdidesiniesonacohasentathod-

wher el - B2ReB IS ACpB JPETIHE (57 5 0 AR AORBESAAr “AR8: BBy “Fis

an am no (&¢i:d sequence defined in any of the follomnng (a) through 35 _

00 thr ook 200 %87C Rt RE RS AT BTN R bAZnbr Q18 % LBl tion
15 20 through 117 of SEQ ID NO: 28,

(b} amino acid sequence comprising amino acids from position
20 through 117 of SEQ ID NO: 28 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
are inserted or added.

20 (c) amino acid sequence comprising amino acids from peosition
20 through 116 of SEQ ID NO: 32,

{(d) amino acid sequence comprising amino acids from position
20 through 116 cf SEQ ID NO: 32 in which one or more amino acid residues
are deleted or substituted, or to which one cr more amino acid residue

25 are inserted or added.

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

(f) amino acid sequence comprising amino acids from position
20 through 116 of SEQ IDNO: 36, inwhich one or more aminoc acid residues

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

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

35 (£):
(a) amino acid sequence comprising amino acids from position



(b) am no acid sequence conprising amno acids from position 20 through
470 of SEQ ID NGO 28 in which one or nore amino acid residues are

del eted or substituted, or to which one or nore amno acid residues 5
are inserted or added. (c) am no acid sequence conprising am no acids
fromposition 20 through 470 of SEQ ID NO 32, (d) am no acid sequence
conprising amno acids fromposition 20 through 470 of SEQID NO 32 in
whi ch one or nore amno acid residues 10_are deleted or substituted, or
to which one or more anino acid residues dre inserted or added. (e)

am no aci d sequence conprising amno acids fromposition 20 through 470
of SEQ | D ND tBbougr 470 &f spgacbdnseqpence corrpri sing am no acids from
position 15 20 hg)rou?“éf‘ 70 of SEQ ID NO 36 ,in which one or npre am no
aci d residues &d an"ds%%%‘E?’Pfl? &Pmﬁﬁistl&%‘i“&ﬁoo?ﬂ%l@? e Pefitivé on

aci d resi dm&&hra:h@;m MBELEESEQIDANCe® s { B2k i Hhto A BRMmAPH QeligRad c BdtrRedY e s
i chai n variable regi on of

ssi d huner B AGAFRE CRALPESAFIEE0 8 CR ARG O ER BECE Gt Aea e
any of 5theafeol inyergedagrtadasgh (f) : (a) amno acid sequence

(b am o aa 4 SEueRie-BoRBrRct T TR oG M dS Aot poRi T7 OHF TRsmBosition
through 1180 ofhShyh Dt ND oBO0SEQ Whi BO: 0312 or nore amno acid residues

o ot ed o W Bt AL SR SR B LA o
from posi td®rhraughtt Blgh JAG I6fNGEQ2Z| h NOLcBAne30r (uhrearmicoast i residues

semefgenc%rheagigegd%n DOpath 98+ EHOM.POSI A, ogéo&hﬁa;zéeg{%ggogiéﬁgs&Ques

34 i ch one or nore amno acid residues are
substi t ut exkce okngBr vl o o@ded- nore amino acid residues -are inserted

or added. (e) amdo agkdes i o
35 51 thr oyoh 116 of “SES b ND SRt (et bt R LT eR bbOicion

conpri si ng nFRER B o § roin R TP MO 14 6:210%' hrough 116 of SEQ ID NO. 38
in which one or (MreaahBOadCd kdffd hieTomprising amino acids from position

15 20 through 470 of SEQ ID NO: 36 in which one or more amino acid residues
are deleted or substitutec_i, or to which one or more amino acid residues
are inserted or added.

(32) The humanmonoclonal antibody or a portion thereof of (4),
whereina light chainvariable region of said humanmonoclonal antibody

20 has aﬁ 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 position

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

{c) amino acid sequence comprising am.ino' 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 deletad or substituted, or to which one or more amino acid residues
are inserted or added. .

(e) amino acid sequence comprising amino acids from position

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

(f) amino acid sequence comprising amino acids from position



are del eted or substituted, or to which one or nore am no acid residues
are inserted or added. (33) The human nonocl onal antibody or a portion
t hereof of (4) 5 wherein a light chain pol ypeptide of said hunman

nonocl onal antibody has an am no acid sequence defined in any of the
following (a) through (f)-. (a) am no acid sequence conprising am no
acids fromposition 23 through 236 of SEQID NO 30, 0 (b) amno acid
sequence conprising am no acids fromposition 23 through 236 of SEQ I D
NO. 30 in which one or nore amno acid residue' are deleted or
substituted, or to which one or nore aminG acid residu are inserted or
added. (c) am no acid sequence conprising amno acids fromposition 15

21 t hroughl 23rcRighSEE B MY 134N0¢ d)8 aﬂimﬁ.o&pbﬂe&ﬁﬂm&ﬁt@ealﬁﬁ?ﬂ@raiciidnﬁe51dues

am no acids fromopasitio 2 t hrough 236 of SEQ n which ope
or ror o KA RSG5 PSS LarE e e b BB T HPEE SBHRD 6 S Lo He=s
or nore agt80iAstths@shtlueddedre |nserted or added. 20 (e) amino acid

ds f 21 through 236 of SEQ .|
e 00 .0 B LT 0L 4 R SR L SEOR B

_ 215t hrwlughe 286G mﬁgSEQ:hBlhlcpo Bﬁpeptmﬂn: cdf sad dohunenemanbrdoasl tentibody
resi dues . are del et ed subst |

wh d
oot due. AR5 AN THEST Asd Sof Sa0RGY o oh e R e Erope AT A (Bo 5 gian

a portion{fhereof of (4) wherein said hunman nonocl onal antlbody has t he

fol l owi ng char ﬁf)t erai'nignl Cgcgﬁ)s fgﬁi xggg c n?rlsn.n J.nt'ba'arélv A !Egolge% SJh‘%Jeon

regi on has an am’'no acid séguenc r|S|n € amno ac
from anm no3 athde@gh thsough IBC IaclordBhg to SEQ ID NO 28, and (b) a

| t nCh bl

S ochaln var 1! Sni gl 001 Base A0 AU G LSEURNGE SEAM ESLAGAI son
NO 30. 353 (38puthe2 MuwdnSE@ASCNOnal0 dnmilicdyone o porei mlltm@pedfr@fldue“
(4) whergig d%q'e@eawguggleg%%al Abhaty-as etdembel) S A9 218d residu

characteristics g
are inserted or added

{c) amino acid sequence comprising amino acids from position
15 21 through 236 of SEQ ID NO: 34,

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

(f}) amino acid sequence comprising amino acids from position
21 through 236 of SEQ ID NC: 38 in which one ox 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 monoclonal antibody has the following
characteristics (a) and (b):

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

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

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

35 (35) The human monocleonal antibody or a portion thereof of (4),

wherein said human moncclonal antibody has the following



(a) a heavy chain pol ypepti de has an am no acid sequence from am no
acid 20 through 470 according to SEQID NGO 28, and (b) a light chain
pol ypepti de has an ami no acid sequence from 5 amno acid 23 through 236
according to SEQ ID NGO 30. (36) The human nonocl onal anti body or a
portion thereof of (4) wherein said human nonocl onal antibody has the
followng characteristics (a) and (b): (a) a heavy chain variable
region has an am no acid sequence (4 10 conprising the am no acid
sequence fromam no acid 20 through 116 fgcordi ng to SEQ ID NO 32, and
(b) a light chain variable region has an am no acid sequence conpri sing
the am no acid sequence fromamno acid 21 through 116 according to SEQ
| D NO 34.chisrid@®rifsidauntn nombclihal anti body or a portion thereof of

(4) wherein said,hu l.qna ' the_ fallown
characteristics (((%a{) gﬁ%ﬁ%@é}i%ﬁgéeegﬁgrﬁgspﬁ yﬁéng |°d%cﬁ§sse§¥eélrﬁen5rom
aci d sequercEio cotist i 1y acterdbenuenceSEQofbaRdno2aci an@0

t hrough 470 20 corLdj ; - Light . i

o 2 12 ST S B L ) L nce o
sequenée fammam % udlr GlAfh 23 r&ieorb ngE@oISEEE D3NO 34.

(38) e humen nonoc! oRaln At ROHK-00-3)RAr 0l BETLOD, Ol oh therdBz oz (),

wher ei n sai d human nonocl onal anti bo as t .
char act er i$t$%siY a)sakd (pymaga) manpeagpadhaiantididdabl eiaegi shehagodhowing

am no aci 0-1$LHIeNGS sCUPr il Nhd h%})a,'m' no acid sequence fromam no acid
20 through 116 according to SEQ ID NO 36, and 30 (b) a |ight chain

variabl e region {fds aneAT T Vaé&dabdee readrpr NaF nRp tave. iviad dagpduence

sequenge f&up@NGiNe atied adk nchaedgh sbif endeC ¢hdtN@mi® oSEQiHD2NOh38ugh 116
(39) The human nonocl onal anti body, or acg'ortl on thereof of (4) wherein
sai d. hunarf“‘?ﬁﬁﬁ?g’:%é-’lc’,é:‘lﬁr‘tq bW +HasS 4 heét Dl | owi ng 35 characteristics (a)

and (b): (a) a heavyachaghit pajpephirdabhas ragiafl Nes agh hrfigIentd d8quence

Conprisirm%gég%fggngot%%igmi% u%gg% g%%ﬁ%%ggn%r%%igm%%otggggggl4zgrough 11le
according to SEQ ID NO: 34.

15 (37) The human monoclonal antibody or a portion thereof of (4),
whefein said human monoclenal antibody has the following
characteristics (a) and (b):

() a heavy chain polypeptide has an amino acid sequence
comprising the amino acid sequence from amino acid 20 through 470
20 according to SEQ ID NO: 32, and
(b) a light chain polypeptide has an amino acid sequence
comprising the amino acid sequence from amino acid 21 through 236
according to SEQ ID NGC: 34.
{38) Thehumanmonoélonalantibodycn:aportionthereafof(4),

25 wherein said human monoclonal antibody has the following

characteristics (a) and (b):
fa) 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 segquence
comprising the amino acid sequence from amino acid 21 thrcugh 116
according to SEQ ID NO: 38. ‘

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

35 characteristics (a) and (b):

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



according to SEQ ID NO 36, and (b) a light chain pol ypeptide has an

am no acid sequence conprising the am no acid sequence fromamno acid
21 through 236 5 according to SEQ ID NO 38. (40) The human nonocl onal
anti body or a portion thereof of any one of (3) through (29) , wherein
sai d human nonocl onal antibody is a nonoclonal antibody derived froma
transgeni ¢ non- hunan manmal capabl e of produci ng human anti bodi es. (41)
The human nonocl onal antibody or a portion thereof of (40) , wherein
sai d human nonocl onal antibody is obtaindd by i muni zing transgenic
non- human nannal capabl e of produci ng human anti body with

Al LI M expr&asi g Leldise JR0RS agel&ree&a&ﬁ'ée dff&ﬁ{eﬁmm%éﬁadz66%11@011%11 470

whol e nol ecu es constltutlng Al LI M or portion thereof enes
encodi ng #949mﬂkﬂge$?xﬁ$@oﬁ t Neredb., @EQ) The hunman nnnoclonal ant i body

or a portion th )eOf Oil&ﬂg) ch@h o Zin%:),lsyé)e (43c§é nh%ﬁlAgnt ra?tﬂ%%erﬁccld %ec’;uer%ce

non- human mamma a transgenic portion t
encodi ng %P%Rﬂ%ﬁkﬁﬁl?k?sﬁmk%@e@Fl@OS¢1®ﬁﬂQ%ef§¢@u®mEbﬁs$@%ﬁnélo¥h¥Qggh 236

t hr ough (gacggﬂfﬁ§z{505§Qp@byﬂgptgge conprising the am no acid sequence
from am no aC| 0 through 117 according to SEQ I D NO 28,

(D)
pol ypepti de conffd’si ﬁ@et}h‘ém‘é%f‘mﬁ%]t%aéeaﬂéﬁéédﬁ’r%%Wﬁ&loacﬂ@%f of any

through I apcqryi rErbagBEQ2D N@Qhe3@in23266) namAe MBﬁQE&QﬁaQOMiEd:@S\% is
the am no acid sequence romanmino. acid 20 t hrough 116 according to

ID NO 32 TRy peptiaed¥onsridrAg tERe émwww%meewaﬁbrﬁlammal

am no acddpadlld Woystbddeéiagerndbndahei SEQiER . NO 34, (e) a pol ypeptide
conpr sing the guence_from am.no . 30 acid 20 th

d
acc(’ﬁ‘f“ ing to Slé%T) R%glké’é‘?ae%ﬂﬂn?f:f'oﬁa &I%e’&qyd%r@d?fﬁ?%‘?‘hﬁ %%Fﬁlﬁ 60)
ggl d(zzgu&rmﬁA DNAJ\H Qmaain,m_naac:tnﬁnaa:lbhamughpibadgvccilw obmt@%@cﬁﬁlﬁghta]md izip~
: or rtion_thereof encoding_a po i.de sel ecte
From t he ‘GO CHAPEnT RYGF TARTEn AP (3 120 FOu C580 (U BEF L RaRiHe
conpriS|rgﬁnﬂuraxpnas&ﬁngicaimsenmembraneaﬂtmotiansdﬁeﬁiyeﬁnﬂmm@hséf@ cells,
accor di ng,4.0) SRR NQ e 28ndd (Ping LUHPDE | S SOIPLASLRELEE, A Wenes

aci d sequence 1Trom am
15 enceding AILIM or a portion thereof.

{42} The human monoclonal antibody or a portion thereof of (40)
or (41l), wherein said transgenic non-human mammal is a transgenic
mouse.

(43) A DNA or a portion thereof encoding a polypeptide selected

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

{a) apolypeptide comprising the amino acid sequence from amino
acid 20 through 117 according to SEQ ID NO: 28,

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

25 (¢) apolypeptide comprising the amino acid sequence from amino
acid 20 through 116 according te SEQ ID NO: 32,

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

(e} apolypeptide comprising the amine acid sequence fromamino

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

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

{44) ADNA or aportion thereof encodinga polypeptide selected
from the group consisting of {a) through (£f) below:

35 {a) apolypeptide comprising the amino acid sequence fromamino

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



acids 23 through 236 according to SEQID NO 30, (c) a polypeptide
conprising the am no acid sequence fromamno acids 20 through 470
according to SEQID NGO 32, 5 (d) a polypeptide conprising the am no
acid sequence fromamno acids 21 through 236 according to SEQ I D NO
34, (e) a pol ypeptide conprising the am no acid sequence from am no
acids 20 through 470 according to SEQ I D NO 336, and (f) a pol ypeptide
conprising the am no acid sequence fromamno 's0O acids 21 through 236
according to SEQ 1D NO 38. (45) A DNA ot7a portion thereof selected
fromthe group consisting of(a) through (f) below. (a) a DNA conprising

t he nucl eoti de qu i : } :
SEQ ID NO 27, H (%E ﬁﬁﬂ%?%ﬁ%gg?ﬂ%%ﬁéﬁ?%@ léé%u@nécﬂeaeﬁ%%m“%mo
nucl eot i dexsidsI 0B tHrbeigBh 3886 azeerEiigd t B SEER| DONEP: 280, (c) a DNA
conprising the cl i SEYUED i :
acggrdi nggt.o SE(rwI D%ﬁ%%g%, d) gﬁﬁ@g})ﬁ%ﬁ%ﬁ&ﬂﬁgcﬁééﬁl gehgécalrﬂrgwégo
from nucla&tkded) Por8RIR ht HlghceTsi b oF i ﬁEthDSE@H@)ZNQ 33, (e) a

t&)IeDa%p@éﬁ@i&@eaﬁﬁﬁes LRQHUIEh eRL hded selRR A PHGh 24430

DNA cgrrpri Si ngé
according to Sr?Sc 5, and (f) rising the nucl eotide

a DNA co
sequence GicH el BoFPEER 238 %‘Pﬁ(;%’éféiﬂn%%oaﬁg rdPn¥Ct038EQ ID NO 37. 25
(46) A DNA or agyor i@ fohuedie a&hﬁgisﬂn%rt@m AmOhOHR 1 QNShadnRUF r & af@ho

through (f) below (a) a conpri sjing the_nucleotide_sequence from
nucl eot i FEslBFq HrlbtighaR 43 Oa%gg‘?ﬁgh’@‘gt'ﬁosﬁ@l BPNEP 278 (B3%a DNA
conprising the rycl agid Do SLOLENEE6mbE DFL Y alrR04h Ues ac36 s3¥nidiceutfor{ 4%ino
e g0 L0 S50 1000, 2006 LB, LA SObr Lo s gl ot e seduence
conprising the (a9l ecki o¥Asequencpottdon ntitkeebifdes: 128 dchrimgh #838 group
equence FTOH AR T b HBROHHTblEh SO accor di ng 1o SEQ 1D N0 35,
and 18 (f) a OMNA cenpXAsiomprtisdngutheotide stilesequitnom fumt sotildesides
126 through 419 according to SEQ ID NO: 27,
15 (b) a DNA comprising the nucleotide seqﬁence from nucleotides
105 through 386 according to SEQ ID NO: 29,
(c) a DNA comprising the nuclectide sequence from nucleotides
151 through 441 according to SEQ ID NO: 31,
(d}) a DNA comprising the nucleotide sequence fromnucleotides
20 88 through 375 according to SEQ ID NO: 33,
{(2) a DNA comprising the nucleotide sequence fromnucleotides
153 through 443 according to SEQ ID NO: 35, and
(f) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.
25 {46) ADNAor aportion thereof selected froma group consisting
of (a) through (f) below:
(a) a DNA comprising the nucleotide sequence fromnucleotides
63 through 1481 according to SEQ ID NO: 27,
(b) a DNA comprising the nucleotide sequence from nucleotides
30 39 through 749 according to SEQ ID NO: 29,
(c) a DNA comprising the nucleotide sequence fromnucleotides
94 through 1506 defined in SEQ ID NO: 31,
(d) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33,
35 (e} a DNA comprising the nucleotide sequence from nucleotlides

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



33 through 743 according to SEQ ID NO 37. (47) A vector conprising the
DNA of any one of (43) through (46). 5 (48) The vector of (47)
conprising a DNA according to any of the following (a) through (c): (a)
a DNA conprising the nucl eotide sequence from nucl eotides 126 through
419 according to SEQ ID NO 27, (b) a DNA conprising the nucleotide
sequence from nucl eotides 0 151 through 441 according to SEQ ID NO 31,
or (c) a DNA conprising the nucl eotide sequence from nucl eotide 153

t hrough 443 according to SEQ ID NO 35. (49) The vector of (47)
conprising a DNA according to any of theffollowing (a) through (c): 15
(a) a DNA conprising the nucl eotide sequence from nucl eoti des 69

through 1481 aqger di myx @oﬁ,_E@iprth@?mc(lfébﬁd%\léegg%ﬁzleswﬁntnfih%leotides
nucl eot i clg% 3?‘ uen%;?from nucl eoti des _94 through_1506 according to SEQ
ID NO 3%, CEFN BNa &Y SN G REQUD 921 dé7 sequence from

nucl eoti des 2Q496 tﬂ_ﬂf@él@hoﬂ@&n@@i@ﬁx? Rthd OMEEQE RN 035 o 33) TR& rough
vect or of(é%ﬂ) conprising a DNA according to any of he foll ow ng (a)

t hrough ( . ‘(a) a DNA conprising the nucl eoti de sequence from

nucl eptides 1QB8) hroghy &80 raeONdiNgcbRpSERinG NODNR%aca@rd bigacdNhy of
conprising the nucl.eotid scefﬁjen e fromnucl eotides 88 through 375
accor di ng™fo *SES°FB R0 (%33, 0”@% )DNA conprising the nucl eoti de
sequence from natl enttiNdesomPBikhngugie 388 1aeedidd BgqtienSEF tdh NQc13btides

1£ (5)I1I) O\T\ﬁhﬁé\é?;) %ﬁﬁ%&é%a?cga?cr%%ﬁgl% %@pﬁ%ﬁ&ﬁg P%Fét guglngo'?{ deSQeBBgnce
from nucl eoti déb) 39 DN# cughr749nactoy dingebt i8EQs £QubOe 2 orf b)ica DA des
ccort g to i B NG 3R AER o AR Fpr 1 i he nugl eot ! de
sequence from nhatl epDN@esomB8ishngugie 748laocdddi aggtienSE@ tdn NOc18p.tite ~
(52) The;¥gctaroahn(48s CUBYISIR 3 B agrqidli ngsto the
{49} The vector of (47) comprising a DNA according to any of
the following {a) through (c):
15 (a) a DNA comprising the nuclectide sequence from nucleotides
69 through 1481 according teo SEQ ID NO: 27,
(b)) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 according to SEQ ID NO: 31, or
{c) a DNA comprising the nucleotide sequence from nuclectides
20 96 through 1508 according te SEQ ID NO: 35.
{50) The ve;tor of (47) comprising a DNA according to any of
the following (a) through (c):
(a) a DNA comprising the nucleotide sequence from nucleotides -
105 through 386 according to SEQ ID NO: 29,
25 (b) a DNA comprising the nucleotide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33, or
{c} a DNA comprising the nucleotide sequence from nuclectides
93 through 380 according to SEQ ID NO: 37.
{51) The vector of (47) comprising a DNA according to any of
30 the following (a) through (c):
{a) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29,
{b) a DNA comprising the nucleotide sequence from nucleotides
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.



following (a) and (b): (a) a DNA conprising the nucl eotide sequence from
nucl eotides 126 through 419 according to SEQ ID NO 27, and 5 (b) a DNA
conprising the nucl eoti de sequence from nucl eoti des 105 through 386
according to SEQ ID NGO 29. (53) The vector of (47) conprising a DNA
according to the followng (a) and (b): (a) a DNA conprising the

nucl eoti de sequence from nucl eotides 10 69 through 1481 according to

SEQ ID NO 27, and (b) a DNA conprising t nucl eoti de sequence from

nucl eotides 39 through 749 according to QID NO 29. (5.4) The vector
of (47) conprising a DNA according to the followng (a) and (b): 15 (a)

a DNA conprisi nd5Zhe Bbel getitde séquénde dammireiicieod | Dies ad&bdrdimgugh the

441 accordi D _NQ ,..and (b) a DNA conprising the nucl eotide
sequence &Irog%oﬁlﬁc%g&al)deasmq8 t'hrough 375 according to SEQ I D NGO 33.

(55) The vector {(eff (2 DPNAcoappksshygdBNAvadeortdidegs équéhes 2fbnf nhikbdwbngdes
(a) and (RQ): ,IRN% 0 .S @ﬁgﬁ ide. ue from

nucl eot i dlg%zs g?tﬂ% ougk}%lgroygo?gcqgl dih%g t @Q% %gﬂ le}?éand (b) a DNA
conprising the ikl evitdecsupnented fitmmpgdkettiddesegq@8nedrioughni@8eotides
accordi ng o 233, (s h I cOf 7) conprising a DNA
accordi ng 1:083 ?ﬁgolugg]l\llggv% :r%élg(%)d‘lg%t bi%:E\{?%ﬁ)é\K%Ng%bnpri sing the _

nucl eoti de sequdfiée fFbamm HaEredt Pded 47153 ammTGisgingt 48 RiFe oz e el oy SEQ the

I D NO 35,foq_|1gw(it,1,§ & aPNAreophi.si ng the nucl eotide sequence from
nucl eotides 30 93 through 38()) according to SEQ ID NGO 37. (57) The

vector of (47) déhpr3 $MNgcamprished i RYCLecthde 3iueRtad (o) napdepbides

(@) a1 PNA geommicsighd 1fse Ruceelinde teequenae ffemaucl goiides 96
t hrough 1508 according to SEQ |ID NO 35, and 35 (b) a DNA conprising the
nucl eoti de sequéRde % P&%h ROEPELE 1R SNBRUCKREEGRS7IZTWRRGT FiTRg PoCSERF 18RS

NGO 37. 2Q9 tbh@ouyhcaldy preduding aohwman monec! aal anti body of any one
(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.
(55) The vector of (47) comprising a DNA according to the
20 following (a) and (b):
(a) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 according to SEQ ID NO: 31, and
{b) a DNA comprising the 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 teo SEQ ID NO: 35, and
{b) a DNA comprising the nucleotide sequence fromnucleotides
30 93 through 380 according to SEQ ID NO: 37.
{57) The vector of (47} comprising a DNA according to the
following (a) and (b):
{a) a DNA comprising the nuclectide sequence from nucleotides
96 through 1508 according teo SEQ ID NO: 35, and
35 (b) a DNA comprising the nucleotide sequence fromnucleotides

33 through 743 according to SEQ TID NO: 37.



of (3) through (42). (59) The cell of (58) , wherein said cell is a

fused cell obtained by fusing B cell, derived froma manmal capabl e of
produci ng said 5 hunman nonocl onal anti body, and nyel oma cell derived
froma mammual . (60) A genetic reconbi nant host transfornmed by
transferring a DNA described belowin (a) or a vector conprising said
DNA, a DNA described belowin (b) or a vector conprising said DNA or
bot h DNAs descri bed below in (a) and (b) or a vector conprising both of
said O DNAs : (a) a DNA encoding a heavy_chain pol ypeptide or a portion

t hereof © of a nonoclonal antibody which= Blnds to human AILIM or (b) a
DNA encoding a |ight chain polypeptide or a portion thereof of a

nonocl onal antlbedy MWbéiﬁlpﬂuﬁudxnﬁuﬂnﬂnmﬂd_hwhobioﬁal)aﬁh&b@e@ebeany one
reconblna t of %%h) ereln said nonoclonal antibody is a human
nnnoclonﬁl he genetic reconbi nant host of (60) or (61) ,
wher ei n sai d hﬁSl} |’Shadmmmf|(é|8)qebheréﬁSbth&:@lﬂnes|acf1ﬂ§@@ﬁfhllma1ﬁtalned

host of 60) ) erein._sa 20 host fertilized
oo, (6aPYTiaSaer) celdiomBrmaitl R &t TP B ) ke L gy
, mheieihumamdmbaamyoﬁbalanpmbpagptadd msemnaaotelhed@ﬁﬁvgdcﬁﬁmmla mammal.
pol ypepti des s fromthe 0 con |st| of the follow.n .

t hr ough (c): gkﬁg %%%%§l%ha$%°pof9%n ?ﬁﬂﬁ ?ﬁﬂférﬁ¥e§§%ﬁ§ﬁﬁﬁ%}ng
sequencea DNamiam:mbbadl dsl@® idor tn:)gknrih?va@ct@mdcngptd)ss&@ EDIANRB,2 DNA
(b) a heav | Q 1 rjsi E%? no en fr.0

anm no amg(?)é ﬁrgﬁgée %% a?co(zj(r?rglgn{éé Qgg rf‘%ﬂ\ﬁ'mg aq‘adrglg) ('c§gab?1%%\ﬁ/9§ms
chain poﬁygepub@d bedpwmi $nndgal handnithd aci d EeqU@nOQDMEKi$iWWEHﬁ¢h)Qﬁﬂakid
20(&&5 ughak16 according to SEQ ID NO 36. (65) The genetic reconbinant

host of any one of (60) through 63) , wherein said heavy chain
pol ypeptide is (she aPNARRdRstnD & hsiavy por ypepiivaersélectepprofrpidierec”

group cops b g of Jrhie faqiﬂl%dgg %2 ch L BLANEN 6 Chumd2 AL1A;DhegVY chain
po | ypeptide cggyrls Ing the am™no acids equence From am no‘aci ds 20

t hrough 470 acd#/ di %BNﬁc?rsEGJF}ﬁ NS1grg; chain pplyReREady @hpRTtion thereof
pol ypept Lee oCaRblcSicie 1t he @My, agh dcgedugASeto human AILIM.

15 {61) The genetic recombinant host of (60), wherein said
' monoclonal antibody is a human moncclonal antibody.
(62) The genetic recombinant host of (60) or (61}, wherein said
host 1s a mammalian cell.
(63) The genetic recombinant host of (60) oxr (61}, wherein said
20 host is a mammalian fertilized egg.
(64) The genetlc recombinant host of any cne of (60) through
(63), wherein said heavy chain polypeptide is one of the heavy chain
polypeptides selected from the group consisting of the following (a)
through {(c):
25 (a) aheavychainpolypeptide comprisingthe aminoacidsequence
from amino acids 20 through 117 according te SEQ ID NQ: 28,
(b) aheavychainpolypeptide comprisingthe aminoacidsequence
from amino acids 20 through 116 according te SEQ ID NO: 32, and
(c) aheavychainpolypeptide comprisingtheaminoacidsegquence
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 ore of the heavy chain
polypeptide selected from the group consisting of the following (a)
through (c):
35 {a} aheavychainpolypeptide comprisingtheaminoacidsequence

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



fromam no acids 20 through 470 according to SEQ ID NO 32, and (c) a
heavy chai n pol ypeptide conprising the am no acid sequence from anm no
acids 20 through 470 according to SEQ ID NO 36. 5 (66) The genetic
reconbi nant host of any one of (60) through (63) , wherein said |ight
chain pol ypeptide is one of the light chain polypeptide selected from
the group consisting of the following (a) through (c): (a) a heavy
chaLi npol ypepti de conprising the am no a éﬁdo sequence 10 from am no
acids 23 through 116 according to SEQ ID 30, (b) a heavy chain
pol ypepti de conprising the am no acid sequence fromam no acids 21

tﬂrpugh|116 aCSQBﬂinghéQV§EﬁhEBﬁﬂlyﬁkbtﬁﬂﬁhoﬁﬁﬁl§tﬁ%ﬁh¥amlnoa01dseq%ﬁ?ce
chai npol ypepti de.co am no sequegnce from anj nq_acids
Chrough 1885 E8 ARNBCLE=SED FhTROTEad T ST A ot CF Sbmbiimarta
holst of any one(of (a}?ﬁéa?jﬂbhﬂﬁ;hpcﬁ@@:}ept:&ﬁf@dﬁ@hﬁﬂ;ﬁﬁﬁbth@hfu@badd’idsequence
pol ypeptide is_one of t ight chain , pol ypept e
roub consral AaP rRACEoPPoRPRG EY ARG s Rapie hyn ¥

chai ngol ypept i de66brrplrhe5|grmglettl1@ waﬂcnmbamadtshqaenmzﬁ arikp ofnreomfamﬁmp ot dlsgh
23 through 6 Ny I 30,...(h). .alight chai tide .
conpri si nésgﬁé ‘gr%&g%d%c%%&donﬁgeﬁc%%fn% a%ﬁger%t]aciﬁ gé 1=t éj%gl&%"? g}%{: Chain
accor di nngbySE@thDel\@l%ecarﬁton( theagkrpght cohai sit ook ygferhied€ollowing (a)
conpri si ngy, ng%%m(%? acid sequence from am no acids 21 through 236

according to NO. 38. (68) 25 The genetic reconbinant host of any
one of (60) thréagh XBHvy chhbneiod yrsgtd deccompciminy tinelahightacgiiasyuence

po*\éﬁ%pt i §§5m%ﬁ15€0§@;€i§f brednbel.ow 1'1% Rkt Pk sEEPae el %o ()

avy chain pol %l/pep de conprising the amno aci'd sequénce from anino
acids 20 throughb 17&%@%‘&'ahﬁgnmlsmnﬂadﬁ@onzmwtma@bpoaqngaﬁquence

chai n pol ypegt bdengORREkSi DY Eﬂgoaghnm%ma@c%%lﬁ@cemf KeE ap K@ .a8lds 223
t hrough 116 accordl ng to SEQ (69) The genetic reconbi nant’

host of any one{®F ( a‘fY\FBG@HPO(lG'@ePt%%’PHF%W%%WlEﬁél%da‘?ﬁﬁuence
l'i ght Chafﬂorﬁohﬁi@ﬁﬁt hdegsace thesegndeflisneddeeldawg ol aEQatmb M) 38.

Sequance 17 om Kt ho e Be¥55 A FBEORCS POBCEo Ui Y 560 PP QD) 24 Fouan
and 22 (lo$3a,wagéﬁeﬂhalaﬂdpmhghemhﬁfnqmwﬁesjmet he cammrf aﬁedlﬁ@queﬂman
polypeptide selected from the group consisting of the following (a)
through {(¢):
(a) alightchainpolypeptide comprisingthe aminoacidsequence
20 from amino acids 23 through 236 according te SEQ ID NO: 30,
(b} alightchainpolypeptidecomprisingtheaminoacidsequence
from aminc acids 21 through 236 according to SEQ ID NO: 34, and
(c}) alight chainpelypeptide comprising the amino acid sequence from
amino acids 21 through 236 according to SEQ ID NO: 38. (68)
25 The genetic recombinant host of any one of (60) through (63), wherein
said heavy chain and light chain polypeptides are those defined below
in (a) and (b), respectively:
(a) aheavychainpolypeptide comprisingtheaminoacidseguencs
from aminc acids 20 through 117 according te SEQ ID NO: 28, and
30 {b) alightchainpolypeptide comprisingthe aminoacidsegquence
from aminc acids 23 through 116 according to SEQ ID NO: 30.
(69) The genetic recombinant host of any one of (60} through
(63) , wherein said heavy chain and light chain polypeptides are those
defined below in (a) and (b}, respectively:
35 {a}) aheavychainpolypeptide comprisingthe aminoacidsequence
from amino acids 20 through 470 according to SEQ ID NO: 28, and



fromam no acids 23 through 236 according to SEQ ID NO 3D. (70) The
geneti c reconbi nant host of any one of (60) through (63) , wherein said
heavy chain and |ight chain polypeptides are those 5 defined below in
(a) and (b), respectively: (a) a heavy chain pol ypeptide conprising the
am no acid sequence fromam no acids 20 through 116 according to SEQ ID
NGO 32, and (b) a light chainpol ypeptide conprising the amno acid
sequence from am no acids 21 through 116 according to SEQID NO 34. 0
(71) The genetic reconbi nant host of anyZ8ne of (60) through (63) ,
wherein said heavy chain and |ight chain polypeptides are those defined

bel ow in (a) angh)(bh Ligreseesinpellypebdlida I8 Gha fnPakyReMd ¥fsequence
conprising the am no aclid sequence from am no acids 20 through 470

accor di ngt T SERF 3D 8223 ghRrovgh BPoaarrgreisgaite SEY FehtiQe 30.

conpri sing the gngnoTael gefegiengechhbimhant o #€IdHS 22k, WHOUEN (286 through
accordi ng ég SEQ | D.NO. 34. 7%) The genetic reconbi nant host of any one
of (60) thPOlgHeEEap ?aw’m&%v shpdnrRRA § 1OR4 PhakE A9 gReRMESS are those
pol ypept i gesige® boDsE ildef&nednael(aw,iaeéﬁbc@mdeam , respectively: 20
(a) a heavy chakﬁ pol.ypeptide. co rising the am no acjd sequence from
am no aci ds 20 t3r oGdHF ¥R EOPAHE PG SRE I B NG 6N ARLNCRHC 1 $Hience
chai npol ypeqt i &eiconpsids N ttieraaynol a6i dcseguenge tbr gmoarmimaicacizds, 2hd
t hrough 116 accgrdin .t%[SEr%%er Né) 38, .&73 The genet,i c reconbi.nant
host of any one'‘df ngﬁ St PI5YPERY LIS rEPELT 1L AR YOS IS SRS
| i ght chafrompoiyheptacids a2k thoseghdelsnadcbebongi no( gEcamd ©):, 34.
respestively: ( a v i ti conprising the amin ci.d
se?]it}'éﬁce from r%l)noeg%i %Eﬁ‘ggiph?%%%rﬁg%ﬁigc%%%ioﬁz ¢ SEG Pgl @?B%}frough
and (b) &63) ghheckannpoly peprvivdehaonprndilaghthehaim po lagicp sietpence Bhe -~
fromam i ds hr qug 36, accgrdi NGO 38. (74) The
genetic P‘%eco ?‘%a%ﬂefﬁost op(aé_ny rg&neﬂ%)) ’ EL%O%FQ?%ES{J% "(63) , wherein the
DNA encodi ng saiad hedepvoheiaipbbypepriddeicomprDNAngddis apdnircdays fuence
fol | owi nge £ RO {49 124 B Ao §9HPLLSELRG; hhe-puskeotifigSequence 4
fronlnucIeS?%d%s 35 126 through 419 accord?ng %o?SEQIIgaﬁg 2@? %%Y a
DNA E3npri sing tthe Adcicadtshrinpglzgnertideromnpeicdriadds: 28inesridnesmymnce
441 accorghidlg 4RirFQ4{ANG1 3dnréhAgh 236 according to SEQ ID NO: 34.
{72} The genetic recombinant host of any one cf (60} through
(63) , wherein said heavy chain and light chain peolypeptides are those
defined below in {a) and (b), respectively:
20 {a} aheavychainpolypeptide comprisingthe amincacidsequence
from amino acids 20 through 116 according to SEQ ID NO: 36, and
{b) alightchainpolypeptide comprisingthe aminoacidsequence
from amine acids 21 through 116 according to SEQ ID NO: 38.
{(73) The genetic recombinant host of any one of (60) throug
25 {63) , wherein said heavy chain and light chain pclypeptides are those
defined below in (a) and (b), respectively:
{a) aheavychainpolypeptide comprisingthe amincacidsequence
from amino acids 20 through 470 according to SEQ ID NO: 36, and
(b) alightchainpolypeptide comprisingthe aminoacidsequence
30 from amino acids 21 through 236 according to SEQ ID NO: 38,
(74) The genetic recombinant host of any one of (60} through
(63) , wherein the DNA encoding said heavy chain polypeptide is 2 DNA
defined in any of following {a) through (c):
(a) a DNA comprising the nucleotide sequence from nuclectides
35 126 through 419 according to SEQ ID NO: 27,

(b) a DNA comprising the nucleotide sequence from nucleotides



(c) a DNA conprising the nucleotide sequence from nucl eotides 153

t hrough 443 according to SEQ ID NGO 35. (75) The genetic reconbi nant
host of any one of (60) through 5 (63) , wherein the DNA encoding said
heavy chain polypeptide is a DNA defined in any of follow ng (a)
through (c) : (a) a DNA conprising the nucl eotide sequence from

nucl eotides 69 through 1481 according to SEQ ID NO 27, (b) a DNA
conprising the nucl eotide sequence from nggl eotides 10 94 through 1506
according to SEQ ID NO 31, and (c) a DNA"tonprising the nucl eotide
sequence from nucl eotides 96 through 1508 according to SEQ ID NO 35.
(76) The gkhktikrawgondhatcdodingf tanyEQNED ofic( 6®) , t Andugh (63) ,

wherein the DNA gncodi [ .i_ght ain pol ypeptide is a 15 ,
defined in any o fogl%ﬁ%gh%e%lsg‘ﬁl oggﬁ rtuc%le:&%)lé% S BNRDES T TR NG leRE Ldes
nucl eot i del 32qtienoegtf rddd mmxteodingsto 1860t I algh 3B6 accordi ng to SEQ

ID NO 29, (b) I S) the.n eot] de sequence from nu ot i des
88 t hrough 375 ggg@fd?ﬁgp%%ééﬁ%clb%\iﬂ% ,n{aglgs%og%c?ng PRA %% roﬁsg;clﬁﬁough
t he nuél eoftde, vbguenvetlie AMNAmecicestingesai9hd¢dwouipai3Bhocadgpepdidg 1© a DNA
SEQ | D NG - 7) i I o] o] ny one of (60)

t hr ough (%%J{I[n%/azelrne;grﬁ@ %?W%%@%%‘?ﬁgggglé#?l%%t E%ﬁai n pol ypeptide is

a DNA as define@d)i nadiNA gpbmpglilsdwigngh¢ aju aliscouigle $éeymefbe(HomnDNAcotides
conprisin tdde f C i des» 39 through 749
accordi ngg?goh%E I He%éang, (b) a {Q(r:%oﬁn%r]}]%%}%' ?e’ nucl eoti de sequence
from nucl eot i deslt) 282N GgRP¥3S iRecHRe MG leotSEe $eaNencerangucdpogides

DNA_campr i $4 Ngh AR UG 80t 8, Seauenes $E@Mmugh 041 desng30 33 through
743 "accor di ng toCh%’EQ | D NO 37. i()‘%%) The %eneti.c recorrbrilnant host of any

one of (60) throdfgh & (@@ comprdsdry Hhe NDRASOdSe nRTdande HewynERapAtides
pol ypept i des i ShasdNA 1 5bes adddbel @wed 4&) 1D ans: the, DNA encodi ng said
| i ght chai npol yp id is a DNA as described belowin (b) : 35 (a) a _
DNA conpri si ng t(ﬁgsnuflll%cﬂ?’b%tjs% Adth RcIteBt | FRY °I1‘?63$H15g&gﬁh’&999h
accordi ng {63 )SEQhkPe N t Ry DM@ ndddiply) sai®NA I phiaSinngol hgepbelieatd depna
sequenge féé)iﬁgjlfﬁngﬁ%e%f following (a) through (c):
{(a) a DNA comprising the nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NO: 29,
() a DNA comprising the nucleotide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33, and
20 {c) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.
{77) The genetic recombinant host of any one of (60) through
(63), wherein the DNA encoding said light chain polypeptide is a DNA -
as defined in any of following (a) through (c):
25 {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 nuclectides
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 (a) a DNA comprising the nucleotide sequence fromnucleotides

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



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 polypeptide is the 5 DNA described belowin (a), and the
DNA encoding said light chain polypeptide is the DNA described below in-
(b): (a) a DNA conprising the nucl eoti de sequence from nucl eotides 69

t hrough 1481 according to SEQ ID NO 27, and (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 4-10 39 through 749 according to
SEQ ID NO 29. (80) The genetic reconbi nddd host of any one of (60)
through (63), wherein the DNA encoding said heavy chain poI ypeptide is

t DNA describe el t i 1 cha

pol ypeptide is t P Iﬁ%ﬁ escﬂ%ﬁ %Eﬂgl%\% ?ﬁlé&%)g%g%% ééeg CoNpr lsL FRgides
t he nucl eé@ﬁdéhg@émbnééfif BOPORFEINeb ticd &£0Q I91 Now adgyh 441 accor d| ng to
SEQ ID NO 31, e ene 0

nucl eoti des 88 throgﬂ%@g%ﬁ\}ﬁ%%%rl Im%%nta%% HE%BI-) 8§T_h f through
r econbi narﬁ§3hos"fh%1fe-‘alhytfe¢lé3béﬁ §r80)d ity cugid l’@(31‘7(31632)1'@,ln/\llzlv@rle_!,alpreapttl:teleDIxIA the

di d |y d I
encousng sphipesuiniaai0g Yaces) decks, Lhe oL EstiLieU e LD o

descri bedPBéYpaPFhdeb}s Chp QNBNﬁle@Gﬁf}}lbleﬁ @@Jtme Imuclkloti de sequence
from nucl eoti degs) 94, biEQUGL 500 REH HiBYsbe: SEQ LMY %onaﬁgczéﬂfs?aes

a DNA congrl si ng the nucl eoti de sequence from nucl eo
738 accor ?nﬁhF%u@EQlﬁﬁ)lN@CCSSlegZ)tOTﬁ@Qgé@etNQ: rleconithant host of any

one of (60) thrawghs 6R3) £L £h i Qe i
N iR TR A O N T

pti is the
sal%’e ghggcﬁlé¥?lug%07ﬁ%l FPEREFABT £t FECDNR d¢5crd%ed below in . (b): (a)
a DNA conpri si nggg)he IThléClg%@ﬂ'eltd.% &@@um@ﬁahrtOHbaﬁc&EOémﬁaﬁle 8 (tsblsoggbouph

443 accor? gﬁT %ﬁbﬁs%egt % %% a .DNA conpri si.ng tfj}_e r;ucl got |l(S:I
sequence (Y 86 15t LSRN G Ped iSRO L YBeREL 4871538
(83) The lgmedies:crﬂmmm@m hastapf am& one DRA(6Arotihhgughid(63dht chain
descr i bed BH B T a)s HiA O ERACEACSH RS 0K a7 i G chain
15 (2} a DNA compr:.s:.ng the nucleotide sequence from nucleotides
151 through 441 according to SEQ ID NO: 31, and
(b) a DNA comprising the nucleotide sequence from nucleotides
88 through 375 V SEQ ID NO: 33.
{8l) The genetic recombinant host of any one of (60) through
20 (63) , wherein the DNA encoding said heavy chain polypeptide is the
DNA described below in (a), and the DNA encoding said light chain
polypeptide is the DNA described below in (b)}:
(a) a DNA comprising the nucleotide sequence from nucleotides -
94 through 1506 according to SEQ ID NO: 31, and
25 : (b} 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 belecw in (a), and the DNA encoding said light chain
30 polypeptide 1s the DNA described below in (b):
(a) a DNA comprising the nucleotide sequence fromnucleotides
153 through 443 according to SEQ ID NO: 35, and
{b) a DNA comprising the nucleoctide sequence f.rom nucleotides
93 through 380 according to SEQ ID NO: 37.
35 (83) The genetic recombinant host of any cone of (6G) through
(63), wherein the DNA encoding said heavy chain polypeptide is the



pol ypeptide is the DNA described belowin (b): (a) a DNA conprising the
nucl eoti de sequence from nucl eotides 96 through 1508 according to SEQ

ID NO 35, and 5 (b) a DNA conprising the nucl eotide sequence from

nucl eotides 33 through 743 according to SEQ ID NGO 37. (84) A human
nonocl onal anti body or a portion thereof produced by a genetic

reconbi nant host (provided excluding the case where said host is a
fertilized egg) of any one of (60) throu% (62) , or of any 10 one of
(64) through (83). (85) A pharnmaceutical “conposition conprising the

human anti body of (1) or (2), and a. pharnmaceutically acceptable

carrier. Dy86YeAcphbeduoelivwcah ¢anposnditine CONPréstadihfesbiidebight chain

nonocl ona i ot _a rt.i.Qn st her eof .0 ny. ane of (3) to (42) 15
and a phakﬁggéégggéfl§sag§§ppg geggf%ggg.kﬁg?% A%h&receut i cal

conposi tion compal sisngNa dempni s hondablkeomat L aot L Bedyeqreracpdromand heseddes
of (84) , s@an r ut.i acge bl rriser. (88) The
pharnaceu??cgFgggﬁgog?g?o%hggkgﬁygogé §F6(§§)%?Hr§§%ha (87) , wherein
sai d phar naceut i{kehl cBNposérpois iy tbednt ol éobidetsesiuprate freanadilcddioides
into the I Lat b (89) e-phartmaceuti cal conposition of
any one o?g(ggggghgozgﬁ Xfé%%Pyk e?giﬁEQaFE gﬁﬁrégdeutical conposition

is used to prevéht) pybupspmuricsy wfalipntbestprassiperitiedl $he25of Iodihmed

phar maceuti, cakGoUPASIdd b Qla A% oQRE ctﬂéngc?pédte@crcq}ﬁ@ln gﬂézca\'g&e‘?ﬁége said

sai d pharnaceudti cal COUEQSItIOﬂ I'S use revent production o
cyt oki ne PP8f W 1@ Frekpléssringdgl 95 anyooreTad phal dveandledi62) , or of any

codEgﬁjtigﬂeogfamg4pnghggu§§5X8§h{ough (87) , wherein said

pharimaceuti cal composition is used to_induce signal 30 transduction

into a cell mediftled By RPEFRECEYZ) CRhe PABRIREBLET cAOMBIHSOSI | BRe oftuman
any one ohnt8bdd¥sough d87%R), WhREr8i PhSahslcSHBLFRTEYL 4EQp EANOHdr Ol .
is used to |ndu§§ prollfﬁratlon %t ALLI M expressing cells. .(93) The _
phar maceuti cal td¥posi‘ti BA2GP2GRY 6ﬁ€(ﬁc?@ﬁég%Fﬁ%%gﬁomﬁ§H§} , EhiR e iR
sai d pharranedlocal onyiasdy icanal pousednt théndvi€esf modusid e 08) aco (42),
cyto@hpe frgn1AILI%4exgr$§sig cells. ggl (94 Ige phar maceuti cal
Conposi ti BAZoF BRYBAECBF 8L}V APGEgRIDLS Carrist.

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

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

20 {87} , whereinsaidpharmaceutical compositionisusedtoinhibitsignal
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
producticn of a cytokine from AILIM-expressing cells.

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

30  transduction into a cell mediated by AILIM.

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

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

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

production of a cytokine from AILIM-expressing cells.



(87), wherein said pharmaceutical conposition is used to induce

ant i body- dependent cytotoxicity agai nst AlLI Mexpressing cells, and/or

i mmune cytolysis or apoptosis of AlLIMexpressing cells. 5 (95) A
pharmaceutical conposition for preventing, treating, or prophylaxis of
del ayed type allergy, conprising a substance having an activity in

nmodul ating signal transduction nediated by AILIM and a

pharmaceutically acceptable carrier. (96) The pharmaceutical conposition
of (95), wherein the 0 substance is a pPétein substance. (97) The
pharmaceutical conposition of (96) , wherein the protein substance is

sel ected from tfhe)gr aue ﬁaaﬁmghéﬁﬁleh @amﬁébﬁﬂib%%yaﬂvjﬂ'o%@ bt Q@% ) nrougn

Al LI M or anportlon t her eof b) pol ypepti de conpri sing

portion of®/dn "ﬁ‘selé%lﬂaéérlﬂulpé#a%@%lﬁlﬁalmWﬂposs}taonuéﬁoﬁss@ll )Fﬁép%@@@ce
conpri si @uﬁﬂmyuaqu&{d@l@oew@aog&cﬁg} exds agst! WIQIIM—%%%SQEné' LM s,

and t he who portion of a constant region of inmunoglobulin heavy
chai n; arfd’ )O% Jﬁm%p‘wﬁ% WAt Bhobi RESPEBSAPL M A’E@I@@ﬁ)’mﬂ@éﬂng cells.
phar mgceut i cal gcsrrp@slptnmﬁedwc)al 98 620 F@RtpDOsINE NG, biAds: .0,

AlLIMis the humap antib g% %dz . (99) The pharmaceut’i ca
conposi t iYnPHPP bg?mﬁ/rﬂef YRR WQMFOB‘PH%WE NFPPRERBCEHBViNG
human nonreckenalbiaptiheddudfattimy seaea0f t{3nsticeush dd@lated 89 ALOO), ang
The pharg?% uti cal co f%ﬁ'?gaﬁé?%gﬂé Sggggg%n said antibody” agai nst
AlLIMis ‘JH‘&;%% d (101) The
phar maceuti cal (GGI)rpOBhlél phaehalCRuj.icalerebmpbBetisybelfane®sy s Aherein the
non- 50teI ubst ance. 102g%l% ?gﬁ%énaceutlcal conposition of (101) ,

ubs

whersin theS 50 For-Hrdvti h 2FSSDNA, . RNA, or a chenically
synt hesi zed cdA@oUrite pha@BpcAumethaddmgyos dehdn by (356 )subis¢ saceshelatotei -

bind to AlLLI r. ALl gggg rising._the follow.n rQcesses: (a)
preparlng gh%%%%%lj%}gééérler %ﬁagh#% %ﬁoug CrPgte %ggt%acellular
regi on of AILINIoanaqmﬁﬁHQQthﬁwqhﬁbumdsnu@bAELZHd¢r gbpoprépar thgraof;

pol ypept i de cogpr i-5i gy bheo whal e Bebiacaii el ZZrhoﬁ.gg'oq:n PIMEHM of an
gand or a portion €o0 ele el
extracellular region of AILIM;
¢) a fusion polypeptlde comprising the whole or a portion of
an extracellular region of AILIM, and the whole or a portioen of a
constant region of immunoglobulin 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 antibedy of anv
one of (3) through (42).
25 (100) The pharmaceutical composition of (97), wherein said
antibody against AILIM is the human monoclonal antibody of (84).
(L01) The pharmaceutical composition of (95), wherein the
substance is a non-protein substance.
(102) The pharmaceutical composition of (101), wherein the
30 non-protein substance is DNA, RNA, or a chemically synthesized
compound. _
{103) A method for identifying substances that bind to AILIM
or AILIM ligand comprising the following processes:
(a) preparing an inscluble carrier on which the entire
35 extracellular region of AILIM or a portion thereof is immobilized;

(b) preparingapolypeptide comprising the wholeextracellular



material that emt a detectable signal; (c) reacting the insoluble
carrier in process(a) with the polypeptide in process (b); 5 (d)
reacting the insoluble carrier of process (a) , the polypeptide of
process (b) and said substance to each other in any arbitrary orders;
(e) detecting the signal emtted fromsaid |abeling material contained
in the conplex produced in process (c) , and the signal emtted 10 from
said | abelingmaterial contained in the conpl ex produced inprocess (d),
respectively; and (f) conparing the magni4’ude of each of signals
detected in process (e). (104) A nethod for identifying substances that

bind to Arbbibnlsr o1z |Mdd aars s%aft§bﬂ%ﬁ@§e$plléﬁ@1% Q&Qﬁea%SFébelmg
(a) preparln%Fan i nsol ubl e carrjer which the entire extracellular

regi on of PACEFRRL §AAF &ML ﬁoﬁﬁﬁ&ﬁtﬁﬁéﬁé§99ﬂélﬂ mobi | i zed; (b)

prepari ng a pol ypept rdeceongr ikgindnkbauphel & Sxdiaceld Lﬂ@{ces?sO(ar eq} 0fh Ofhe
Al LI M or gortlon t her eof Iabeleﬁ%mﬁth a | abeling materi al that emt a

det ect abl BOS¥BRRIELAEC )P BXOSSTS t4d 7i nsol ubl e carrier in process (a)
with the polypegji decaarbtmwesae(b)nsdldablreea@hragekh%ﬂ Sbedd £ qanri efne

of process (a ep 0 roces b) and said subst ance

to each oPHgV%’FHtéH? ﬁr%f %gﬁ E)kP)dear"éCI { I G ﬁ:ﬁee§Fﬁn%¢ ehi it ey
from sai dakBhekikig B&He&sal contained in the conplex produced in

process (c) , d t na tted rom sai abel i n terial )
cont ai ned i nt he %bnﬁf #%ﬁp S ﬁlSPBEe% lggﬁg( om S&d eggPﬁi%??‘%ﬁﬁﬁrlal
(f) corrpar:bngah_hednngn:hé udmpdx‘éx@a@hhmedsixgpamedet (@0t,ethd the pligaedsen{ ) ted

(105).1. The g?{g:@%q fal:(ellp%'} FT(: 4). cbn%?.glgar}.nAﬁ?ﬁ? Ilf'rygxg gSced 1|;'1é%re% ass

conﬁr|5|ng € "Whol & €X T&r “régron-of ron f
35is a fméﬂonrpepypépvedg ceumgri sing a pol ypeptide, conprising the

whol e extracel | yhar ssgiom el ALIMOK: AETEE alles L sgiidh el in
process (e). '

{(104) A method for identifying substances that bind to AILIM
15 or AILIM ligand comprising the following processes:

(a) preparing an insoluble carrier on which the entire
extracellular region of AILIM ligand or a portion thereof 1is
immobilized;

(b) preparingapolypeptide comprising thewhole extracellular

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

{(¢) reacting the insoluble carrxier in process (a) with the
polypeptide in process (b} ;

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

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

(e} detecting the signal emitted from said labeling material
contained in the complexproduced inprocess (c), and the signal emitted
fromsaidlabelingmaterialcon;ainedinthecomplexproducedinprocess

30 (d) , respectively; and.

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

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

35 is afusionpolypeptide comprisinga polypeptide, comprising the whole
extracellular region of AILIM or a portion thereof, and the whole



constant region of inmmnoglobulin heavy chain or a portion thereof.

(106) The nethod of (103) or (104) , wherein said pol ypeptide

conprising the whole extracellular region of AILIMIigand or a portion
thereof is a fusion polypeptide conprising a polypeptide, conprising 5

t he whol e extracellular region of AILIMIigand or a portion thereof,

and t he whol e constant region of imunogl obulin heavy chain or a portion
thereof. (107) The nethod of any one of (103) through (106) , wherein
said AILIMis a human AILIM (108) The nefhod of any one of (103)
through (107) , wherein said AILIMIigand is a human AILIMIigand. The

present idtdaNS ki endes Cidethd Torlet b 'hélq%ﬁ'a?la%' or, Qyp&h_e{wh nrgnereof

t erm nol ogi es of the }Bresent i nventi on. Hereln means

bovi ne, goat, r@ilt, Theusethedict (IH Namst éio‘lhﬂdﬂwehéﬁ $t & I{S?Jéﬂéﬁrl?*‘ewe

is human,cdmibiding ghe WhRTEL SktradE1TRYSS r@@qo@%f inGYlTaf LY Rh &I é%félon
hurran rat, hanster, or nouse. The term "marmmal s ot her than hunmans”

"non- humd SREMRLE"2 THSd@nHR? LYRSP bt 4= SATHH I iy émmlwm?ld%mmfgrlaﬂng
manmes s QiR iholl Bakk FHABEE] B + ned iahpwe. A 2THNE dB1dNo Y2l Hor A€ AS h s

herein, means every amno acid existing in nature, preferably those
descri bed@nsteR? PR etcc?ncsﬁrémtalF%%Plfdé‘mq%@h‘@ﬂ@§a§¥§@@rﬁn&r§|R¥(jilfe10n
letter systamaxs. shown below glycine (Ay/ QG , alanine (AlalA) ,

| Val / | e/
(Ser/S) thr ectods (PR A5 chod gt laie St S»“C'A&% i 6 0 o wnerein

(A U/ E), sasparagine l(Sa\sd'l/l'mean glutmni ne(A n/ Q,lysine

(Lys/ ), argini rg ei ne s/ O) nmet hj.o Met /

phefiyY al ani ne (@f{@/) @l?y‘%%éh?l% ‘%%/ﬁr}ﬁ?)dne toré/p{ ar?h((r hﬁ/\)(l% st i'gisRein
(H s/ H), sprid IHMKWng%)nd 3G Ehentrerrm AT IM M igused. herein is the

bl coul o, i ndi G R rmARSPr B o88) =S PACE A eat oA ng Ten Dot
structur @yamidaﬁlunmg mrwcellqwaacﬁ/ aiesthre hecksent pneynbisnreport, nore

preferably a de‘[ ogy f’lvl'an% Q'HB'%IT!I %kaﬁ'hg( f@céa@"%%'b% mouse, rat

| nt er nati onal I m"run
Gean%kA@@e@@wN@megulBMSQlQQ PYXdEmangd, l@AABM,S Hakhdt, BAASTEREter,

(rat varignhdyuseaiith BAP82120229% preferred is human, rat, hamster, or mouse.

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

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

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

25 (Leu/L), isoleucine (Ile/I}, serine (Ser/S), threonine (Thr/T),
aspartic acid (asp/D), glutamic acid (Glu/E), asparagine (Asn/N),
glutamine (Gln/Q), lysine (Lys/K), arginine {Arg/R), cysteine (Cys/C),

methionine (Met/M), phenylalanine (Phe/F), tyrosine (Tyr/Y),
tryptophan (Trp/W), histidine (His/H), proline (Pro/P}.
30 The term “AILIM” used herein is the abbreviation for Activation

Inducible Lymphocyte Immunomodulatory Molecule, indicating a
mammalian cell surface molecule having the structure and functicn
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; GenBankAccessionNumber: BAAS2123
{(human), BAAB2128 (rat), BAA82127 {(rat wvariant), and BARB2126



(mouse)) Alternatively, this AILIMis also referred to as | COS

(Unexam ned Published Japanese Patent Application (JP-A) No. Hei
11-29599, International Patent Application No. W98/38216), and these
5 abbreviations indicate the same nolecule. "AILIMIigand" used herein
means a cell surface nolecule which interacts with said co-stinulatory
nol ecule AILIM (ICOS) , and is referred to as B7h, B7RP-1, G.50 or

LI COS (Nature, Vol. 402, No. 6763, p.827-832, 1999; Nature Medi cine,
Vol . 5, No. 12, p.1365-1369, 1999: LO J. “’rmunol ogy, Vol . 164,

p. 1653- 1657, 2000; Curr. Biol. Vol. 10, No. 6, p.333-336, 2000).

Mor eover, (fhBulskeM) .used herein al so includes a pol ypeptide having

substantially t sane, am nce.as that of. AlLI

mamal descr | begftﬁr%féw ?%‘r gﬁ&@&%%ﬁ?‘ﬁf’dﬁ Errﬁ}edpé%?él\gﬁ%/&?%mﬁ%ed
of human AubllishEdr mh@ramse Ea‘d:mmﬁnAﬁpﬂ.h.Matabnan(UM)chNbs Hatl | Br-29%99 ,
the rat ALLIM vacri.ant.a dy, re e GenB er:
BAAS2127) &#’%eé{ 351Hs d{)e Ay #vf‘ LM s ?hv@ﬁ??%)n.g&%lWM@?%anwese
used Her ekbbirsvaksdcdef Lnédcauehahe aasiennbae culdeani ng as above.

Herein, "polypep I i dentical aci d seq e'
means vari ant po%’&gg%t]i e$r&238§§§2$?€%%¥81&a§v§/ *1h th b 5T 5'%85%9 Geh
vari ant pd)hy.pepttltdesrlhhvaabtlobogis(camulpn‘.opgr tnpésceéser&tlllam y(mﬂ)v,alaaru is

to the nakgrsa&rg&ggo ALLEM - Begar&' C@iﬁs LY PrEbST@Rle rtehev?ﬁosezﬂeﬁ' vedies

AlLIM, are pol 1 pepti des 6f this invention. |Ke avi ng
am no acig- §éau§ﬁée l&ﬂ9 it Nétnaﬁdfl%tﬂl@ylyer Alal.\Np , iNe wHiZehpalgkaraBety Id?f99

cigr p er t n i.d i t
o oTohb! o SRRy PUBTE SPLY o OB (R0RRohET LS, TR 1, o

to which &rpPuPdPiy®.of08M no acid residues, preferably 1 to 10 ani no

acid residues, M@ﬁéové’a@ paef.euablgednipe th a%eqr@q@éseﬁwa%egﬁgd@mﬂng
Furt hernore vari ant pol ypeptl des having plurali t of these

subst i t ut Pehstaﬁééﬂéﬁ t%&amecéml&ﬁ &Rdd a%%‘il‘i?%%e GFS amitrio Ofa®THiM of each

resi dues pnBAmkAe da;ticﬁq%lea in Ahkl M f@aaice d N ahBi e Hv@Nd 0Dy, ipyedbgably, that
defi ﬁ d to ave a SI | ar_ 35 neani ng ag above._ Al LI M (apartlhculha rly
humart Al LPf) %[ﬁ%l“&% R?l | i AR AT ot APP@nghlLIM variant which is’similar

to the rat AILIM variant already reported (GenBank Accession Number:
BAAB2127) 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
saguence” means varlant polypeptides as described below.

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

25 polipeptidesof this invention. Like those ha\}ing 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 and/or modified, and to which a plurality
of amino acid residues, preferably 1 to 10 aminb acid residues, most

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

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

“AILIMligand” in this inventionisalso defined tohave a similar

35 meaning as above.

AILIM (particularly human AILIM) and AILIM ligand (paxticularly



human AlILIMIligand) in this invention can be prepared by, in addition
to gene reconbi nant techni que, appropriately using well-known nethods
in this technical field such as chem cal synthesis nethod, cell culture
met hod, etc. or these nmethods with nodifications. 5 Such substitution,
deletion, or insertion of am no acids can be achieved according to the
usual nethod (Experinental Medicine: SUPPLEMENT, "Handbook of Genetic
Engi neeri ng" (1992) ; and so-on). Exanples of nethods for producing

mut ant pol ypepti des as nentioned above &be synthetic oligonucl eotide
site-directed L o nutagenesis (gapped duplex nethod) , point mnmutagenes

is by whigghns, RaLAY rry@aﬁapw s.haetm@gﬁ@ﬂoﬁtcg@a@%&@y&é&w% é/&%l.htlon

nitrite or sulfite the neth by which a deletion Tmutant 1 s prepare
wi th Bal 31° 8RZ§ M Cofid-nERe W‘Rlé“l@é%s@twmﬂég‘@ié’slﬂ%lng Wk kseanmatgiods

met hod, niSshik &@%@lqrc%tll ﬁ@mbn@a,a%ﬁgaaealwrf@{eﬂ%hh@fého@Néeifimﬂ{ure
synt heS| s 15 pethod, etc. Synthetic oligonucleotide site-di rect ed

mut agene SR Pap e - Rl ' Be FrtRE CeanvhEL Medifisatiensper for med as

fol lows. The regiconsulesikadibe bamutagen %‘idlh%eQItQBﬁdofnétﬁl%?’a&)ﬂ?sgecan
vect or having anber_  nutatijon to prepare the single-stranded pha
%We

After RFHe BRRYSSE AP RAddih it T S Ui dre FRAGt | ForP s BINS Hexy

restrictiqyppenanie, trealdmidk dNAd e ti Xathy Adetheysi nod e )st randed, on) .
phage DNA nent | oned above, de atur gwand anneal ed t her eby form ng

"gapped _ dupFERmBNES N sPRE g&ﬁt?@iué’dﬂgdémﬁﬂlbtmﬁP&HPﬁBFéEiFénsas
alr e _ imtermml ; izalufwmtl dized %hhhb&&cgachbcﬂiﬁwd bl%i@)thN‘é af%tteh@lar%ctﬁd
cl gSed-circul ar daubl e-str e prepare e reaction

ORI Tt SRR e PR U L e Roff Bl B Pasrer bABY mifth a Boihe
m smat ch mepai foracs iddtinpduatesl bt ansidat B¢ & Atrhdr s wDNA. nJEtrmﬁ br stAlfise
W t hout ressar ctivity ar fected w. th .the rown 4 hage

only phaacgigeovm SC?1lout€’l hlcnu efloer?“a?% r%uctraéé%é‘(f pggpﬁg ﬁh(S]B ]yﬁvvﬁ’lnc

a poi nt mardttiion lisks ntccmhﬁz*erde wnthagetbeste, Ilmnlhezescaﬁmnngxmqﬂh@dt heniss
princi pl d t r
deam nat gd’l gﬁ?aﬁqe%%aggﬁ#lﬁg |I{r11% o%ﬁ‘:hf& }‘rﬁ%?rgfgeq:h\%# oleﬁlﬁeg‘lé%rg ras}glﬁ:lh?esels
and g&amm&ihqﬂ()e@ﬂuhlne | f deanlnated DNA is |ntroduced into cells,
"AT" and "G Cs.are 18Rl %q%%o%%cw d%“ i A 35 A cked WRSRREHAE! Y (gapped

because hypoxanthine, uracil, orma base palt wth
cyt osi ne dvatletis ﬂ@thg_ﬁ@j qq{yﬁpnefor e]gcample 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 M1l3 vector without amber mutation is linearized by restriction

enzyme treatment, DNA i1s mixed with the single-stranded phage DNA

mentioned above, denatured, and annealed thereby forming “gapped
duplex DNA.” A synthetic oligonucleotide into which mutations are
introduced is hybridized with the gapped duplex DNA and the

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

30 The method by which a point mutation is introduced with nitrite
utilizes, for example the principle as mentioned below. If DNA is
treated with nitrite, bases are deaminated to change adenine into
hypoxanthine, cytosine into uracil, and guanine into xanthine. If
deaminated DNA is introduced into cells, “A:T” and “G:C” are replaced

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

and xanthine form a base?pair with cytosine, adenine, and thymine,
i J



31 respectively, in the DNA replication. Actually, single-stranded DNA
fragnents treated with nitrite are hybridi zed with "gapped dupl ex DNA",
and thereafter nmutant strains are separated by manipulating in the sane
way as synthetic oligonucleotide site-directednutagenesis 5 (gapped '
dupl ex method). In addition, "AILIM herein also includes "a portion" of
said AILIM Herein, "a portion" neans a pol ypeptide conprising any
partial sequence of the above-defined Al JrM am no aci d sequence.
Preferably, said portion indicates the extracellular region 10 of
above-defined AILIM (particularly preferably a human AILIM or any
Eort ion t tx@lrap@fc.ti'v,élllyl,l\/ihitgmngAin‘b;iM&ﬁﬂmﬁn]E Aeﬁu%m?l, Ssﬁlrd;.@]fé-;ﬁiatrfued DNA
ave a sirmg.lar ani_ng.as, ahqve. ."Partion" sai.d ALLIM (prefera
the extr ac@éﬁalgﬁr\eélrr{%r ei%é:ie r?e%lglo RS S a&ﬁygb’gﬁ%ﬁeflh‘ﬁégﬂ g@BHegeéuplex
prepared &@dr.diamg tchewekifterowmtamt kadsing thessepabatedl bhi ghfipslating
descri bed ;hel,ow accor di Q..their nodified nethods,.b enetic .
r econbi natlll%o#ll?? gg{%ﬁiwq% eé%ﬁg %ﬁéﬁitégloells%loﬁjtuh%seioguﬁ&% _%lrjy %‘gt%cglf“tlﬁﬁ‘mneﬂs
cl eaving AlgaipMedpapilen ardbhodireferably a human AILIM isolated by cell
cul ture net hod i : r o kG, enz etc.,"Portjon of .ALLIM .
| i gand" can be gflsgg%%ég?igéd %@ﬂ‘%’%m eaﬁrglﬁlensﬁgasm%]su%%écﬁ B Hifdve T said
"Human antiidddly" Beérehns “anvention” te2askpahypertbbeygombirdlsingiardspantial
t he above- [ LM or. Iid o g (fparti ay |
_ preferabl fgguﬁ&%%négtrq}{l\?eg b%v%%&éo%%éégo%?%% élroeo%fucl)l?{ sﬁy)ee%‘fz%%em ly, it
means a human- dBEp¥edapdlyckaadl pamtillosdynthaatias pohycévharcedhnldodysgion

humam @nt i;seLpm),«QHFYURRR- dekrirve Q apti u n I
ant T"body) I.O%?I?Iurrar? m??ocl gngl ;;nt ﬁgggg} %g?a?%ysﬂ%%ggﬁ%{?gg fggﬂgmﬂ%ngﬁtﬂgg or

nonocl onaPl¥nPoBSdP WS Sifnds to the above-defined AILIMor a portion

thereof (parti Cl‘ih@ttM.lFlrglﬂjrﬁf’abﬂl ¥ha shiiRhoesd Ved1 Abldd¥ile OBV ENs imilar
t her eof). l\/breﬁlsgpem fically, all the regions conprising the variable and

constant FEGFSRY GFf @k@VReavy chain (Hchain), and the variable and 35
constant regi onspettibe”| bghéatdal LN - GraifRra@QRStit #xthHBBNlular region

' munagl obyl 1 ARDLYES 4R HeRg. 205a¢1 g wal g, hurm L U9 QR T —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) isclated by cell culture method using

20 proteoclytic enzymes, etc.
“Portionof 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 portion thereof (particularly
25 preferably a human-derivedAILIMor aportion thereof) . Specifically,
it means a human—derived polyclonal antibody (human polyclonal
antibedy, humanantiserum) or human-derivedmoncclonal antibody (human
monoclonal antibody) . _
“Humanr monecclonal antibody” of this invention is a human
30 monoclonal antibody which binds te the above~defined AILIMor aportion
thereof (particularly preferably a human-derived AILIM or a portion
thereof) .
More specifically, all the regions comprising the variable and
constant regions of the heavy chain (H-chain), and the variable and
35 constant regions of the light chain ({(L-chain) consist of human

immunoglobulin derived from gene encoding said human immunoglobulin.



32 L-chain is exenplified by human I C chain or human | chain. Human
nonocl onal anti body which binds to AILIM (particularly preferably
ahuman-derivedAILIM of this invention or a portion thereof 1is a human
nonocl onal anti body having characteristic defined in any 5 of

af orenenti oned (5) through (42) or (84). Mre specifically, it includes
various human nonocl onal anti bodi es having various characteristics and
industrial applicability as described in exanples and draw ngs bel ow. A
preferred enbodi ment of human nonocl onal 3&ntibody of this invention is
a human nonocl onal anti body which binds to AILIMor a portion thereof

e o ap] DEAsa! 18] QKEABAY EAUE P R WORINAEH R 0 O LR A /BAE n

pref erabl e iment 1s a unan onal bi'n
human Al LI M as @é82R imPF+rish)antiyaty whigh h&ﬁtﬁlﬁ ‘ﬁenéémwal(peﬁﬂe@byrly

of this ipverti-anigamditdrenarad) aby i drﬂhé's%ééﬂéﬁ%m Bgetﬁéﬁel%{\tﬁereof

non- human manmal s produci_.ng human anti I mmunogens
(ant i gens)lSdesfmadlea%epéwna(la}mélﬁaemrkaqmelw |cr@rraem:tem%masp Idgfined in any

est ablg shgd ggbkehéﬂglogégreg§lQgr%h%meqqetngquglLlM (particularly
preferably a 20 human-derived AILIM on the cell surface (b) a genetic

recombi nant cel YOFR easd i fendfsi c1ngbedpbi Wakioms e bmEGUeBoBRCchgnal

to expressnabpyg:def i ned, Ald | My {pasdd CUEﬁéE‘McEé@E%EQE'sY aghdmant deriveds
AILIM on the cell _ surface: cell lysate obtained by solubiliz ing

celI's af BPBMEREPOhETY28S] H&‘%efl e BR, eesemelsa 7P Ar@e Ry RSO

Al !-le ( me icul larzb:yedf@fﬁé@r@ctﬂwdmemmnb £ de{ma&elcixlxeﬁidéi\&n@yraﬁteﬂocﬂy 0@¥ ‘this
sai e eneti c reconbi han e ep sin netic
reco |nafP %e%%n% e Ib§"¥5“@%ﬁ?§s§n§l§89¥| ﬁl gagﬂp |§3|3§L?M or a
preferablyothEoextmaﬁeéfuﬁaflnegiDﬂ any avy Pf efafabt opept (e thesest) (47
30 of above q }nedAILIM (particularly preferably a human-derived A LI M
as a sol uBf g ypeptide; (e) a culture supernatant obtai ned by

cul turing the gM®etpcefee@mﬁaemmodc@émtaeoxeumamnmmmhl@néﬂme1nmdywhlch

extracellgkg& eﬁuggma ohxgegtégLF%%gEgglﬁlé fg%ﬁfgéﬁdglm (particularly

preferably a erive uri Culture
supefmat ant ; or“Htémia)n aguordlicoya i partibodydr ¢§ Hrief émafsintitdre can be prepared

extracel | H{/%.mmunl"lng following transgenic non-human mammals producing human
antibody with any of the immunogens {antigens) described below.

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

20 human-derived AILIM) on the cell surface;

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

(c) acell lysateobtainedbysoclubilizingcellsaforementione

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

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

30 ofabove-definedAILIM (particularlypreferablyahuman-derivedAILIM)
as a soluble polypeptide;

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

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

(f) a portion (particularly preferably the extracellular



33 region or any preferable peptide thereof) of chemcally synthesized
AILIM (particularly preferably a human-derived AlLIM. Furthernore,

nonocl onal antibody of this invention can be also obtained fromculture
supernatant by culturing a "genetic reconbinant 5 host"” [herein, said
host is an eukaryotic cell other than fertilized eggs (preferably

manmmal i an cells such as CHO, |ynphocytes, and nyeloma cells)], which

can be prepared by transformng a host with cDNAs (preferably a vector
cont ai ni ng said cDNAs) encodi ng each of the heavy and light chains of
such a human nonocl onal anti body of this invention 11110 using genetic
reconmbi natde@an dreekng ese fhbMY plpREadUERSTESNLtIT chbﬂﬁ@mll@aﬂynﬁﬂggﬂzed

mvent | on XA AT 5 HARASRANY GonerAE KA RNt

described in anwumheafnelteMm@wwnéﬁahthhbdyg@f (BR)s th(eﬁﬁohhfaw%@: also
(80) of thls 15 | entio éherel a#ﬁ%h ost i.s an eukaryotic cell other
than a feRTASTSE Sl CEpFRr S SIS HTT PAIT eI L NG R KRR Tecombinant
| yrrpgogyt é'?qsth’arﬂderryléﬂlp_rﬁﬂélhbs)t) islan sddiatiyonichusanb dmmﬁbhgaal fertilized
anti bo of _thi ent4 on : unman_.nono anti

any |so%lypeggb }tg) gaqijt}’ﬁnalg%gib f‘lcge(‘}l ?ﬁ’iﬁasl% ZXE}PB )g )_4 Cffmgiloma
(bl IgAI and dengs))( Igzlhi@ih lcgB. blérep‘zmmtﬁe)d, hs,al)td:arrmﬂmim]?j aalr)i'lmémdylth cDNAs
el ongs to, | efera

or | 9%4 rr%?er%%o I ong?tgﬁt%lcgﬁga rﬁfq-gq }%ggldr?\ﬁéo lﬁ ArtEE a;y‘f}‘ ‘%gﬁl}& 19%"3‘/"3’
i muni zi ngentd diksye whe ingre hgmah ariwmln P oTice Ml hurmboathmi)ctdy.s R esuichon

as huggn a&l&ugogxn@wgﬁaw% fﬂﬁ%@-ﬁlt%chHﬁﬁ?aesc{]ﬂé’%‘i‘ﬁ@ %%;%ggs élhc

t he™i munogeéns (ant i gens rement i one Yy throu accor
to known GRS Ratdedumanufeeeediong lnertddodphat is, for exanpl e, sal d

transgeni ¢ non- RuaasEBETR, pEHQ“ﬁbHchBHQ?”aﬁ@%}bQ@Qyofsth 0L FE0E W Nean

said antigen in conbination with Fr eund uvant as the occasion
denands. POLEAERI IRY | By THM 1Pt ﬁ@&wwbémaslér Bogs feecedbedoln any

said i mmfz%o&@mm&loweaoqlsmalthr@ T@hbq@y: yCt be arenasidh eBdY of this

preparing fusion cells ybri dor rom sai d anti body-producing cells

i sol ated FroRERd | ﬁ?ﬁﬁﬂ-?ed Os%n%F n§RI BRE2ERPFECwWCER Inether than a
aut oant i bcmrqcirmdudl &y dhideifeyabdRpdnahdl Ngn 21931 dubyid damgsl qwpisedLeds
a cl one procﬂm anthe %gg Ional antibody wth a specific affinity to
t he antlgeaﬁ1 | 2| ng the manmal .

In addition, human monoclonal antibody of this invention may

- be a human monoclonal antibody having any isotype belenging to IgG
20 (IgGl, IgGZ2, IgG3 and IgG4), IgH, IgA {(IgAl and IgA2), IgD or IgE.
Preferably, said monoclonal antibody belongs to IgG (IgGl, IgGZ, IgG3
and IgG4), more preferably IgGl, IgGZ or IgG4.

Human monoclonal antibody of this invention can be prepared -
by immunizing transgenic non-human mammal producing human antibody
25 ' such as human antibody-producing transgenic mouse described below
with any of the immunogens (antigens) aforementioned in {a) through

{f) according to known commonly used manufacturing method.
That is, for example, said transgenic non-human mammal preducing
human antibody is immunized with said antigen in combination with
30 Freund’'s adjuvant as the occasion demands. Polyclonal antibody can
be obtainedfromseracollected fromsaid immunizedanimal. Monoclonal
antibody can be manufactured by preparing fusion cells (hybridomas)
fromsaidantibody~producingcells isclated fromsaid immunized animal
and myeloma cells with no autcantibody-producing ability, and cloning
35 said hybridemas to select a clone producing the monoclonal antibody

with a specificaffinity to the antigenused for immunizing the mammal.



34 More specifically, nonoclonal antibody can be prepared as descri bed
below. That is, said human anti body- produci ng transgeni ¢ non-human
manmal (particularly preferably "human anti body-producing transgenic
nouse") is immunized by injecting any of the inmmunogens 5 aforenentioned

in (a) through (c) intradermally, intranuscularly, intravenously, into
the footpad, or intraperitoneally once to several tines, or
transpl anting said i mmunogen into said nmanmal . Usual ly, imunizations

are perforned once to four tinmes every ofg to fourteen days after the
first imunization. Antibody-producing cells are O obtained fromthe
mammal so i mupi zed i n about ane to fin days after the | ast

ot

i muni zati on. TA&Sf F& i Mers i AMACPAY g2t cBR BEepared as
appr opr i alsaloy idedapgedw deprndt g 0Baig. }gamaxpra@p@mddpipféduciﬁ@blt&@gﬁ@enic
used. FNbrIQ%ﬁHS t hat Schﬁéﬁ{a qéﬁﬁp nnngclog | antibody can be 15"
pr epar ed W THERERHERE f T WPFSteFh ?Mat]%ﬁ”&?n\?&?l’f?&Y*PWducmg
pp.495-3&la®$%§5ﬁc)ma?dgbg issimedhibed ?$thQﬂa?ﬁgﬂ@Iy@yhy@ﬁn%pq&@umagéns
prepat e usi ng ant.i body- produci ng cells contained.in a spleen,
Vb moda b60RE HARPOWE “or 3 ohSTEUgh: dEhed EEBHRENE iirart nbramubou lazly
ant i body -iprradwenng silyansges ith enfio tybaeh N cfredfied 2 h 8P Unb Ze41 86 orRit t ©Re¢2Q 1
above, preferabl S spl een twith n¥ | omas mﬁtﬁ%%t . 7
AUt oant | BafS Spr SEUETABSEBIEEDS AL AR EPEPoErT VERCP S} d PR ol Psuadly,
mamal s;iu&nug?zat&ouseareqier@m quic@,t;EafmjJertinlréd)bivérymsg@mlfijmr&reen
mor e Prefarablie. 8 MRSG; LAl s AR, RN for gXampls, LpUse-derived. s ..
myel o 63-AGS. ( NG D 19%g0)” VTR ERGAS TR NSS 1y S
E\?\?ﬁ?_ Ag®:BILneR3Ign ,tf@mmg% o Yi(%nspmia,ecspz) akr)]oNS@r‘;ePA!o, £FQ; dmys after
, Lat- 2 z , - Y QY
uzeaAm,tgdt\emggégé%%‘%lfzé, Egtszgl-ﬁ%, Eé%f%&éy BRRT o8 &I\%%@Wég%hg@mr
used as &amyekommrusediatelyt heresnkdf dsbendisg call s grodwsiopgrty of ti
nonocl onahpantiRadi,ged(f or exanple, hybridonmas) can be screened by

cultivating the cells, for exanple, in mcrotiter plates and by
measuri ng the PEBELFOPRY &PathéecHeiter @ Superhdataneclenat hankipedyncan be

whi chs hy BridaradgEQMdhd Snobssd ved, ko lkhe 44 mpgensi Nsedateret NGo1 . 256,
i mruni zation nentioned_above, for exanple, by enzynme 35 immunoassay such

as radi oPPmtAncAddayl?RPA) ARd RAAMe-Hehiderd i 1 soNp8Rlvasbypridomas

(ELI SA) . 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 immunized asmentioconed

20  above, preferably a spleen, with myelomas without
autoantibody-producing ability, which are derived from, preferably,

- a mammal such as a mouse, rat, guinea pig, hamster, rabbit, or human,

or more preferably, a mouse, rat, or human.
For example, mouse-derived myeloma P3/X63-AG8.653 (AICC No

25 CRL-1580), P3/NSI/1—Ag4wl (NS-1), P3/X63-Ag8.Ul (P3Ul}), SP2/0-Agl4
{Sp2/0, Sp2), NSO, PAI, F0, or BW5147, rat-derived myeloma
210RCY3-Ag.2.3., or human—-derivedmyeloma U~266AR1l, GM1500-6TG-Al-2,
Uc729~-6, CEM-AGR, D1R1ll, or CEM-T1S can be used as a myeloma used
for the cell fusion.

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

35 immunoassay such as radio immuncassay (RIA) and enzyme-linked

immuno-~sclvent assay (ELISA).



35 The nonocl onal anti bodi es can be produced from hybri domas 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 |solat|ng the antibodies 5 from
the resulting the culture supernatant or ascites fluid of a mammal .
Monocl onal anti bodies of this invention can be manufactured on a |arge
scale by the follow ng nethod: (1) genes @i etc.) encodi ng each of
the heavy and light chains of said monocYonal antibody are cloned from
said hybridomas; C, 10 (2) cloned genes encodi ng each of the heavy and

| i ght chains arféhenﬁ@mdseﬂomml areeisrdies et @S prd@c&anIerVE?bﬁidé@as by
prepare t essi 3).said expreSS|on vect

t ransf er r%‘leﬁYg a0 ¢er ? Eddogléa bF VIR S £ ot ﬁﬁﬁg‘rawpe(%’%ﬁt‘as

as goat); f151ﬁ4¢fsa|doﬁeet|tatedg@ggearpm@fehaﬁdt@rthofhfaﬁ@ﬂe igreferably
t ranspl angerﬁlo o_the terus ofre era%ht not her t.o.obt a
t

non- human®ant mar ; °{ 5% by d ?gﬁéecﬁPﬁe?F8E6%é?gmf?% %ﬂﬁé@ﬁﬁles
non- hdhanfrmammm:esultzngghamulmumemupﬁrnﬁﬂﬁmﬁot@&bﬁh&sﬁﬁmﬂdosbmmmMHl

swine) 20 wt each_ of nd | i ght, chai ns
i ncor por at ed hnggggﬁ%gggd%ggﬁ%ﬂgi%ﬁnﬁ;| pro uce l%%d: )°F M Rstured
m | k of sandatlansgeﬁpelﬁohyhuhanfnéﬁnahng m@ﬁ@oﬁonal anti body derived

from said human, I'P“Q;i%} é:?@lh' g¥§4fn§rég6§ﬂ|9c?| A ?Qh@ h359§ %]ggllelght

(N kkei Sci ence, ing invitro
ceI | s produging qf}@m@@mﬁépnaénwbmféz T Peonset Loemeda de gurind idpras ;

80 0. , thepyoperdieLiyenek! éncaelqu Q%&ﬁ%fqzhet m%a%J geh Of g t@8lins

stu , and the. varlous condi tions a“cultivating net by usiI ng

known nut?FentRfEdied dP@n?eHﬁﬁ‘F%n‘feCW Rrdérsiedle erﬁﬁqG?b\m Bﬁ%@@re the
medi a foregheukagonmeehtakni ng, and 30 storing the hybridomas to produce
nonocl anal anti bodies .in culture supernat ant. Exanpl es of basal nedja

are | ow cal ci umtoncEhitt PR SFedPavesten A8 FEﬁPFE?rﬁ%ﬁlhﬁ?OMC§§E¥§llVEd
medi um  Oggdy OME cal Q.EBﬂt@@nﬁsﬁt-ha:hhﬁnmaﬁvﬁ@ﬂ'edlsu&h a@.d gdiagh ;cal ci um

concentration gla such as 1,04 di um $|UH1 D-NENInedlu

RPM 1640 mredi un £ ASF1EANSdI AR Cﬂgaﬁam trar% %‘é’é% CAfi gsne s

contai n, toanexhapted isetadthkounenes,of w dbsnes, mother to obtain a chimeric
non-human animal;

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

20 with genes enéoding each of said heavy and light chains incorporated
into the endogenous gene is produced; and
C, (&) from the milk of said transgenic non-human mammal,
monoclonal antibody derived from said human monocleonal antibody gene
is obtained on a large scale (Nikkei Science, April, 1857, p.78-84}.
25 Cultivating in wvitro the c¢ells producing the monoclonal
antibodies can be performed depending on, e.g., the property of cells
to be cultured, the object of a test study, and the various conditions
of a cultivating 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 monocleonal antibodies in culture
supernatant.

Examples of basal media are low calcium concentration media
such as Ham’F12 medium, MCDB153 medium, or low calcium concentration
MEMmedium, andhighcalciumconcentrationmedia suchasMCDB104 medium,

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

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



36 and/or various inorganic or organic substances depending on the

obj ecti ve. Mnocl onal antibodies can be isolated and purified fromthe
culture supernatant or ascites fluid nmentioned above by saturated 5
ammoni um sul fate precipitation, euglobulin precipitation nethod, caproic.
acid nethod, caprylic acid nethod, ion exchange chronat ography (DEAE or
DE52), affinity chromatography using anti-i mmunogl obulin colum or
protein A colum. Human nonocl onal anti body of this invention includes
human O nonocl onal anti bodi es consisting of the heavy chain and/or

i ght chain of which am no acid sequenc %or each chain have one or

nore am - acid residues deleted, substituted or added. Herein, "nore

am no aci ghdest dyasiomeanscrginifaldt Yo 8fadit NgubdehdsesS PRYSGAY Yorl the
to 10 anzgﬁjacid residues, preferably 1 to 5 15 amno acid residues. A
parti al FFEa¥Pon (del etion, substitution, insertion or addition) as
descri bed abovevsadcbenaht 40tliEed ¢ Hit Oah NSe aE HDa 8&d dangegeNEL@f £ PtiBrhe
nonocl onal ti body of this_inventiopn by ar%ial alteratj on of base
sequence %%ﬁgﬂFﬁgséB?ﬁnﬁ hb %Ei%P%%Q%%nﬁggl HRER580RaR 1 RRPVE| P¥r 5t Fapated
of base samw@ﬂf ﬁ@mcan1lﬁetianpmﬁu@edawo&t,ar@@l@bumtmqgrwimém m?thod,
site-specific putagenesi.s technique (Pr.oc. tl.. Acad. Sci. USA, Vol.

1. . BoEBERE STHR o oRRREAt LC R ST Dol SRRSO R RY
mamral " BEAE cok aDE§2 hyunafs amt tp oclyr prmetogtagh ¢ ransige né gt polaea g Thbk 5in
25 preferre enbodinen%%iﬁaﬂ be Q&epared according to published

literature Bt uPe BERetits: 98% . p.13-21, 1994; Nature Genetics,
Vol . 15, p. 146-A56an 1897ockubdl shetdiBapgnese thisnslratdronicof includes human

e R e
p. 40- 50, dBoMmichtaming iaha sRauencsPivd cachoshRdn Pp98/ 26586T mdNae Laeir

Vol . 368, . p: 2 1 : d i apan ansl ation of
Publ i cat i%‘%lﬁoB?Qﬁg?g%f’ 5%%%35;%& gui)egggteaglqﬁ R ?‘?ﬁgg‘d human

ant i body- pr oduci®e +F anStRsifl @HRCea CéEnr HRIPEePArRRRNY ¢ PéxaRpREY asiaplno
techni ques: LQOSI $H&RGrOEa 1 DE 1 3B 110 LQWnRY aRE OCe88e8uetl) pPEERRRLNY & to 5
knockout nouse which endogenous i nmunogl obulin

1 amino acid residies.

A partial modification (deletion, substitution, insexrtion or
addition) as described above can be introduced into the amino acid
sequence of human moncclonal 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 (Procc. Natl.
Acad. Sci. USA, Vol. 81, p.5662-5666, 1984).

“Transgenic human antibody~producing non-human mammal”

particularly human antibody-producing transgenic mouse which is

25 preferred embodiment, c¢an be prepared according to published
literature (Nature Genetics, Vol. 7, p.13-21, 1994; Nature Genetics,
Vol. 15, p.1456-156, 1997; Published Japanese Translation of
International Publication No. Hei 4-504365; Published Japanese
Translation of Publication No. Hel 7-509137; Nikkei Science, June,

30 p.40-50, 1995; International Patent Publication No. W0O94/253585;
Nature, Vol. 368, p.B856-859, 1994; and Published Japanese Translation
of Publication No. Hei 6-500233, etc.)

Specifically, sald human antibody-producing transgenic mice
can be prepared, for example, using techniques consisting of the

35 <following processes:

(1) preparinga knockoutmouse which endogenous immunoglobulin



37 heavy chain gene is functionally inactivated by substituting at

| east a portion of gene |ocus of the nouse endogenous i munogl obulin
heavy chain with a drug tol erance narker gene (such as neonycin

tol erance gene) by honol ogous reconbination; 5 (2) preparing a knockout
nmouse whi ch endogenous i nmmunogl obulin |ight chain gene (particularly
the K chain gene) is functionally inactivated by substituting at |east
a portion of gene locus of the nouse endogenous i mmunogl obulin Iight
chain with a drug tol erance marker genejfsuch as neomycin tolerance
gene) by honol ogous 0 reconbination; (3? preparing a transgeni c nouse
whi ch desired region of the human i mmunogl obulin heavy chain gene |ocus
i s i ncor petaifedhednodene 1snburet torohbp dmaardivaged estbs tigprésgned days

the yeast, addddiid 8k &M Q'&%%”Sf(%oﬁ%%aghﬁog nSBEr%Jgﬂ.g:%@q%éb%ﬁ;ixg%”e%w

15 (4) preparing a transgeni c nouse ch desir regi uman
i mmunogl oB@ih Witghe erafnteksieaner ragksear giecel dstiightde neadimiim tgémepnce

i's incorpesad £y N Oind Doy IRY SE CLHIOIRSPIEL USi Ng a vector represented by
the yeast artificial chronmosonme (YAC) capable of carrying a giant gene;

and 28 (5) prep&d)i n§rareriRdehnec kWS BoWsECH sitendagerou s immogbdbbuilin
h dy { iaght i NS, ' t i | i nact i
eavy an l%%lg@ cleh B .nﬁexggn?$£%%c1€}%ﬂpfhgh%uﬂthgEﬁr éélnghgﬁgf 'f%%%ﬁ:q.g %.q.ly

whi ch chr SONe IS i ate esire

cor po
t he humantRammeRjt bRy ﬁuﬁéée'-yu&ﬁam rhhteahainPorgdrs pécyeny kagunet the
knockout m@aesd r&r&g&ﬂcﬁ;sﬁ e AHRf IIBRAIONSGH cnddn( Lk thhaoddg(4b1kRance
S.

arbitrary order he above-descri bed knockout nouse can be prepared by
subst i t utT#g %t he %G abPESFeg?dn NGRS S ERRGTe RS i MAINEFRERaEPHS
gene :loocuseadrithigafosej gn marker gene (such as neomycin tol erance gene)

based on honol ogqus reconbi nation to i nacti vate sai 0 gene | ocus so a
not to be rearr geHFeESFlPﬁeai?ﬁﬁﬂﬁQﬁﬁﬁQﬁP3$ﬁthEl§gi%eﬂgﬂ% Jgsren of The
reconbi natuman itmunexdopld incheethathaief genedidcunds posbipyeate@fdini e the

Funct | ondl T Hast AR o R CLRE. 1 ao0t SBEr s ke PErdin dpane <55ifssiet

can be actimsvensorior (B@nptanalble i of romocy yy aa | @saonh get®; a  part of

the 45 or C_regéﬁﬁn Et:gﬁaagéﬁgpé etra%greq%!é)mou'sep‘aﬂir:ﬂn&egPf'@éi region of the
human immunoglobulin light chain gene locus (particularly the X chain
gene}) 1is incorporated into the mouse chromosome using a wvector
represented by the yeast artificial chromosome (YAC) capable of
carrying a giant gene; and

20 (5) preparing a transgenic mouse which endogenous
immunoglobulin heavy and light chains gene loci are both functionally
inactivated and which chromosome is incorporated with the desired
regions of both of the human immunoglobulin heavy and light chains
gene loci by mating knockout and transgenic mice aforementioned in

25 {1) through (4) in arbitrary orders.

The above-described knockout mouse can be prepared by
substituting the suitable region of the mouse endogenous
immunogleobulin gene locus with a2 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 reccmbination, for example, a method referred to as
positive negative selection (PNS) can be used (Nikkel Sclence, May,
p.52-62, 1994).

Functional inactivation of the immunoglobulin heavy chain gene

35 locus can be achieved, for example, by introducing a leslion inte a

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



38 inactivation of the inmunoglobulin Iight chain (for exanple, K
chain) can be achieved, for exanple, by introducing a lesion into a

part of J- or C-region, or a region extending over J- and C-regions. A
transgeni ¢ nouse can be prepared according to the nethod as 5 usually
used f or producing a transgenic animal (f or exanple, see "Newest

Manual of Animal Cell Experinment", LIC press, Chapter 7, pp.361-408,
(1990)). Specifically, for exanple t he HPRT-negative

(hypoxant hi ne- guani ne phosphorlbosyltrah%@erase gene deficient) ES cel
(embryonic stemcell) derived froma nornmal nouse blastocyst a _j is

fused w thayedshcgaRtsH @hemn&ma@%y@fmrn@&%e&hsgnw Adt Etlsmgﬁee & chain)

encodi ng sai obul i'n_heavy chain gene | ocus or
chain geﬁénlg@uéngﬁeggggr886ne¥ﬁ@Pé8ﬁ B¥diPhECAPRENGe Re LSRG éﬁﬁ@réppért

fusi on nmeEhgd. oESceekls onwhose &D&%@l@}ﬁ@@i&t&wr&zéﬁ Jot g at efag¥bhs .
said foreign ggne are selected b J sel ection nmethod, Then, 15 t%e ES

cel|'s screened®a %9?ﬁ%ﬁ%ﬁ?u%ﬁﬁ%ﬁjqaﬁt SaPFEPRF PP, RACREGL BBt BY idte Merded as

anot tger a@uaallymmdﬂabma@@yﬁ@)a HRr0gyeiNad énlﬁﬁsBtho@Cé_lgéhar&ﬁﬁ s%/éll“Né%est
e ast oC
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above- neancodédghsaad by clrenal o gl by ktafa\tme:l'fmeseaﬁna dventsi om, Lagd*

S
2t body g eip iR o F e ol Bprpbf dndhd HBRN TR AL AT EBheClp L,
ant i bodyFugERp. nethed: Fiercelist ehese YoUSE, sReloBenons4gBTe565( 1098y ated
30 "F (an}:hzgaﬁ@ckof@ﬂ.b;n %%n‘éaﬁrgesgﬁ.ggﬁgﬁ%yyﬂﬂf e@élé&léﬂ%‘%@ﬂoﬁbm then,

(nonocl onal anti body) w a protease such pepsin and_papal n,

neads anthAtiHEAYLF %de@ﬁ%fn&mw etﬂt(j@sﬂ’lh‘g 3 FRhoglB6HISgY ﬁ%ﬁ@lned

the di suktbgleaRondse inbdd2e Rblge [BULRSCOXESt iBgobeteen. @@‘S‘ahi ofsC1t hesa,
two H chains.__For ex nple d§§ cl eaves Iﬁg upstream of th

di sul fi d4°hords - % &éﬁ?% stk Qi il Petiden Noac it §ﬁ3tﬁgl t-wo L B
chai ns tplgerecate w\otzlfarm;:bmowd amtdathe rageNteE ahoMiiethnormal mouse

as the foster mother. Then, chimeric transgenic mice are born from

20  the foster mother mouse. By mating the chimeric transgenic mice with

normal mice, heterogeneic transgenic mice are obtained. By mating

the heterogeneic transgenic mice with each other, homogeneic
transgenic mice are obtained according to Mendel’s laws.
The “portion of a monoclonal antibody” used in the 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 antibedy), sFv,
dsFv (disulfide stabilized Fv), or dAb (single domain antibody) (Exp.
Opin. Ther. Patents, Vol.é, No.5, pp.441-456 (1996)).

30 “F{ab’),” and “Fab'" can be produced by treating immunoglobulin
(monoclonal antiboedy) 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



39 an L chain conposed of VL (L chain variable region) and CL (L chain
constant region) , and an H chain f ragnent conposed of VH (H chain
variable region) and CHyl (yl region in the constant region of H chain)
are connected at their Ctermnal regions through a disulfide bond.

Each 5 of such two honol ogous anti body fragnents is called Fab'. Pepsin
al so cleaves 1 gG downstream of the disulfide bonds in the hinge regions
exi sting between each of the two H chains to generate an anti body
fragment slightly larger than the fragment®in which the two
above-nenti oned Fab' are connected at the hinge region. This antibody

o110 Trageenf chagabbagobed abt Jv.2 (o %haqhngaE§%§1809é 20k) (£Ad ¢, NE"Ehin

nmeans a val ue |nd|cat|n% bi ndi ng stren egree
nnnoclonaPQQﬂﬁﬂ&ﬁEFQR9Qtnﬁ%%ﬁ@@ﬁm@%ﬂf@@@m%at@Qmﬁpéédmﬁﬂxﬂ%ﬂh@h@varlable
anti body any I n n " ocl n t "
nmeans a vaIE%Q?ﬂdﬁgggkﬁﬁ' ﬁh ?EbgﬁgségPE?%oﬁog%Fgﬁt %%gégﬂ %%aﬂ Fﬁgggb are
nonocl ona|coaﬂte|05@a§/atr%ltrh% taridetl Froigas. thpugoe) %?%%fééﬁé?toét@t Each

(Kd)" §s @rvahee 0B Rimehddns Sh¥idbag §@a<ﬁn HSs9dAliRnraBl e oianhise
(kd)" by said "blndlngorate constant (ka)".val ue. These constants are

used to rEPEEYET [ERe CURrFTRERY oF Sf A hvhbEldndonstt ilfodte §1agei geaions
and its aebdiWdindt @Jet%@ene@a&al bEetant kgeny S8kdngonst Qahérﬁd’ie B8 antibody

anal yzed accordlng to,var hods and can_ be eaS|I zed usin
a comer citd2HETYy ?tg%t: i@?ge( TANEFERantBh aried %R for W%r et Peo

fgccork di ng at:fbdvtehatlemi&rm&ledm £xpJoniRRld ﬁﬁtk:h@dzﬁtgeaﬁagﬁohodsmﬁ Khtibody
a, and _Kd val ues o si ng sai it are expressed in
1/N?S@%, % FESEETd W Fﬁg % g lizrespectlvely Hi gher ka val ues
i ndi cate strongeBLaﬂhngenabenﬂnm@tamtt(Naty.ﬁéremnuméamsah gatlubodlydicating

tested and s er show _,St ant i i.n
ooty STl LR AR L R AT OS G 8L B cacgec
i ncl udes EmmﬁmgenBOahaulmgedthaaaﬁ.omdthe Kmtvhtdma&ﬁtxgﬁnmneﬁmtn@hlbmnﬁglcs

(1) thr OUQ% (S%)OClat(l:!D}l r]:"é?%\[;m W@ﬁéggal(é;%@t'" %@é’né’mécgal?.h@dslé c?ﬁ%

Al LI Mor a portion thereo rate constant
104 %3/ MdSe@rde thvnes tperd bl atslggs © pflealellmcmg@bcyn@t aiviRoq from the

human nmonggl.onal »aRtLBRAY “#isch Jitdsd %oB%ﬁE%BtAHEdtM U aaﬁaﬁ;@%@aqaed by
t hereof with the disSociation rate constant X 4 (1/Sec)

or |ess, Mlé}l@lg] syanldod%s§995a§:}pge§§t%,cqn§§§nt kd) o by sald “blndlng rate

constant (ka)” value. These constants are used to represent the
affinity of said monoclonal antibody to antigen and its activity to
20 neutralize antigen.

Said constants can be analyzed according to various methods,
and can be easily analyzed using a commercial assay kit BiacoreX
(Amersham Pharmacia) or a similar kit according to the manual and
experimental methodattached to said kit. ka, kdandKdvaluesobtained
25 using said kit are expressed in 1/M.Sec, 1/Sec and M (mol) units,

respectively. Higher ka values indicate stronger antigen binding
activity of monoclonal antibody tested, and smaller Kd values show
stronger antigen neutralizing activity of antibody.
Human monoclonal antibedy of this invention includes those
30 having the ka, kd or Xd value as shown in following (1) through (3):
(1) human monoclonal antibody which binds to human AILIM or
a portion thereof with the binding rate constant (ka) of 1.0 x 10*
(1/M.Sec) or more, preferably 1.0 x 10° (1/M.Sec) or more.
(2} human monoclonal antibody which binds to human AILIM or
35 a portion thereof with the dissociation rate constant (kd) of 1.0

x 107" {1/Sec) or less, preferably 1.0 x 1075 (1/sec) or less.



40 (3) human nonocl onal anti body which has a reactivity to human Al LI M
or a portion thereof with the dissociation constant (Kd) of 1 . 0 x
10-7 (M or less , preferably 1. 0 x 10 8 (M or |ess andnorepreferably
1.0 x 10-9 (M or less. 5 1n this case, each value of ka, kd and Kd
descri bed above is expected to slightly fluctuate depending on vari ous
conditions at the tine of neasurenent with a margin of error but with
practically no fluctuation in indexes in general. "Monocl onal

anti body-producing cell" or genetic recoddinant L..0 human nonocl onal
ant i body- produci ng "genetic reconbi nant host" of this i nvention

(herein, said hpst Ihsmancl%hoetehaql ngtitfécﬁ%![w:té ﬁS; fé%%v%ﬁtg,l Oslﬂuman

produci ng af orementi oned human nonocl ona this 1 nve
Speci fi cAATHIMIOF xeepteonitherrdlidestizetire @Je%s;crctwdlcrm egrystas ofkKd) of

fol I ow ng (g 10h? ?Mglar(l%)s,s %’feféré‘ﬂl hi, Wxtféj'st(@i) el & ;%d%%rbreferably

nmonocl onal anti body- ﬁro uci ng cel obtalned by 1 mrunizin
af or ement} ohedl Hinad én?FbéG?sprodu0|ng transgeni c non- hunan marmal

with ghe above-gefdiyed da@@-’n%% GRANLII8R) K ndkdcgh&eﬁ? &?iéﬁf?ééflahs&feorfs

said i muni zed ani mal._ 20 (2) af orenenti oned 'f usi on ce

resul t ed DPLEFBAEC oF LHFRE Hlrek Hordes Gieperbind oy -Fodu mpratiddldns at

thus obtaifed wd bt a Eyﬁkeﬁan%ehttﬂeélzﬂ/a‘agq {4 P ERBRl et )i G8NRHG 1 call
reconbi nant human nnngclonal anti bod roduci_ng genet|% reton%%%énﬁca o

cel | obt HNettByt#z ahet ot i HGS %X%§|tnegenaaaﬁg 25 said B cell and

hyb“ donma (for Wfﬁ&]ﬁbna@'@r(‘@lm PR B Qé/éi_ﬂ'l'art)r %ﬂett@*'ﬂ:eﬂ:@%@inant

ki dney) cell, npho te such s nyeloma) with the gene
engg'd %‘Y Ve T g 219 Hedly besdin o
or that etmpﬂiimehttaolnl gHﬂér§hﬁl rS,alQT hb@tmg@n@étlles;@ﬁtiq@hg feom Bptd ege
human nonocl onal anhﬁﬁfgﬁr oduci ng.B cel |l or {g 30 nnnocloqgl ,
ant | body RAHRAENG 9 L ST & TR T G L antibo.
reconbi nanf thiwni meamocianal antibody produci ng genetic reconblnant
cell aforenentigned

neans a-genetic rec ant _c¢
produci ng the eﬁﬁﬁﬁflcﬁégébn% ﬁéﬁ%aSP ﬁunﬁhqﬁﬁﬁggf 35%t$388§1bed in any
genek&tedxbyfdlmbﬁimglllBStMEsnghbea)abbue ns cdr m&mthedhybrmﬁema

af or ement i oned |1} (Rlynan ibno188 1k I9ENEHS JHBGMY BAN 0% aThed by

this invention
immunizing aforementicned human antibody-producing transgenic

non-human mammal with the above-defined immunogen (antigen) and
collecting the cell from said immunized animal.
20 (2) aforementioned fusioen cell (hybridoma) resulted by fusion
of the human monoclonal antibody-producing B cell thus obtained with
a myeloma cell derived from mammal.

(3} genetic recombinant human monoclonal antibody-producinag
genetic recombinant cell obtained by transforming a cell excludin.
25 said B cell and hybridoma (for example, CHO (chinese hamster ovarian)

cell, BHK (baby hamster kidney} cell, lymphocyte such as myeloma)

with the gene encoding said human monoclonal antibody (gene encoding

the heavy chainor thatencoding the lightchain, orboth genes) isolated

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

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

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

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



41 includes, in addition to various manmalian cells as descri bed above,
fertilized eggs of any non-human manmal s (goat, sw ne, sheep, cattle,
etc.) . By transferring a gene (gene encoding the heavy chain or that
encoding the |light chain, or both genes) encoding any nonocl onal 5

anti body (preferably human nonocl onal anti body) to human AILIMof this
invention into this fertilized egg, a genetic reconbinant fertilized

egg of this invention can be obtained. This genetic reconbi nant
fertilized egg is used to prepare transgéﬂic animals for rmanufacturing
the aforenentioned protein fromthe mlk on a large x,10 scale (N kkei
Sci ence, Aprdludek997n uidiliS4) to" PaBLbGE atteia IdIPESLDE ddelepresBal above,

i nvention,_. speci.ficall ".a_subst ance havin n activity.in dul atin

the si gnal” Sranddii THH° Oret LEH B AN THFe Bh d Sogie SHERF (S0SFPy OXFtle,
subst ance dwaving By tracisferint ngai gt di (geng Ofiobdfef alicORealy chain or that
Al LI M expressi cells, .or 15.in _inhibiti roduction of a cytokine

Al LI M expreélscsolcﬁ'glgcg:ﬂes'llg ae 3 Hat U akl’oggb Fhrte ‘?J‘?%%‘gjrﬁgi ¥ Hﬁonocpglnal
nat ur e oraretidvcdiyf i(erafkyabpyepamed avhbtilanylsahsibodg) LSUbSHHNCEITIM of
rel ated tq,".subst ance bi ndi AlLLM,_ and  “substance binding to AlLIM
li gand" herdin H'6H medhs ﬁ@ %g‘tl&r zlﬁler WSt 8Ree Pn 9 %ecacf{”;}:’lnant
gr t :AJ Lfi\ﬂalﬂe;rmrld{aﬁde@ggubﬁ a;tu::es &bveptibhecahgﬁ&kldgm{hmy d?hi{%d_:}eﬁ't&ﬁﬂ_c
y " _neans..the | . L rou eadl. a
change of réar?%glfsol%ﬁaﬁacr@eggﬁeﬁb%ip%ﬁ%ﬁg%eiﬁﬁ 1R/’(Fge ?)?ees%ar{bs%eeqﬁ%ga?gnéﬂs for
prolif er atiagm facaorivgt tha sforembstipnadt bvatedbn Hfcreths, mbpopiros slarge

and/ ofna e f:a Lty AfQrs qpr Gi n arhkitrary cytokine
fromar 2, M%re&%prl%es@?'#gﬂcglc?g)h.ce"'T £t AN A nl'y classified
into "a protein"Asabhehates” afenrasAbe- et BFassubsiavnertioExamgrestiofally
the "prot a'anséygé%;?e@ﬁabiﬂaeaﬁ E%tfi@ilt%fgglodﬁ(ia %ép@fpé Isq€m 22Nt + DA (& on
pol ycl onal antibody, a nonocl onal antibody, or a portion o? a .
nnnoplona@eﬁﬁﬁﬁﬁédéy AddIYant POG MASF prrIEHsal I He MRstams fodying an
ment i oned ;aRaVa)y mefhﬁi&w{@gﬁwﬁféraaﬂ&mtolfbﬁ@maat,hﬁp%@gg&a@c(?ews, or
y

preferably a nmonocl onal anti body. Wen the substance is a nonoc| onal

ant i bbely, T35 RE1EARYt BREEUFREPRIBE RofYBARYNa Pond Hubine Fekhfdi ik Gsidd "
nmonocl onakmeanisi BOAYtubal SUBHLEn¢&GOrdd SrantirC ke hheurenoskonalrtificially

antlbOdy’p%epared arbitrary substance.

“Substance” related to “substance binding tc AILIM" and
“substance bkinding to AILIM ligand” herein alsoc means any natural
20 substance in nature or any artificially prepared substance.

Here, “the signal transduction mediated by AILIM" means the
signal transduction through AILIM, leading to a change of an arbitrary
phenotype in the AILIM-expressing cells (cell proliferation, -
activationofcells,inactivationofcelis,apoptosis,and/arachange

25 ofanabilityforproducinganarbitrarycytokine fromAILIM-expressing
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 antibedy, a monoclonal antibody,
or a portion of a monoclonal antibody, and particularly preferably
the human antibody mentioned above).

When the substance is an antibody, the substance is preferably
a monoclonal antibody. When the substance is a monoclonal antibody,

35 the substance includes not only a non-human mammal derived monoclonal

antibody, but also a recombinant chimeric moneclonal antibody, a



42 reconbi nant humani zed nonocl onal anti body and human nonocl onal

anti body. Here, the "reconbi nant chineric nonocl onal antibody” is a
nonocl onal anti body prepared by genetic engi neering, and specifically 5
means a chineric anti body such as nouse/ human chi neri ¢ nonocl onal

anti body whose variable regions are derived fromimmunogl obulin of an
non- human manmal (nouse, rat, hanster, etc.) and whose constant regions
are derived from human i mmunogl obul i n. The "humani zed nonocl onal

anti body (CDR-grafted antibody)"” of vy,.®Z2the present invention is a
nonocl onal anti body prepared by genetic engineering and specifically

means a W’é@&h&ﬁ%d@”ﬁﬁh%%e@”%&%’é&oﬁ’ﬁ‘frS{xﬁﬂbﬁ%t Ol Ohuhle WA Olna s

the conplenentarity determning regions of ervaria e regionare
derived famwwihkedy. conpl enentarity deternining regions of the

hypervari abl e rﬁeonh{ﬂ@m‘}éc@mmﬂgﬁlto%%l anti-boehy Q1 gL n %ﬁ}x@#ﬂ@@y” is a

mammal (nouse, rat t fie Fr amswor regl ons
vari abl e arp okprarleadbi Pody rimeRATachey Ueartiordegisgicomnindf atdepearifdlolad 1y

regiog framhunan;munegl ohulidy, and, the forl %:[/{l’ﬂlin? e%gﬁqle'ﬁcda %89 onal

from human a constant region from 1 mmunogl obul
conpl eneraririRoddetheoss Namdabdg srgionst hee hpeived ifatire immegiogd obuilsitrs of

in the hypervariahl-e mﬁ%ﬂh@@ lmlom% vggltabﬂ;srw@forb@é ) b m}rfob%d%o%@ctant

means three regions ich directly and conp enenfarY
anti gen (R&itEhertardeird ef RPMi gmaesimesod bom ] EDRZ and CDR3) The

framework regi ang @ﬁufnaﬁlvaalra&h@cwxgap%nrf&%dfyowcﬁﬁ QQQ?eéatary@lxyodyy “ of
conserved regions |ying upstream downstream of betweeéen

conpl-Bnerftii iRBE SE8e ARVARTS OPe dSoASTPTP R ke Heli sy F:prparmz bYFE!?nEth

and FR4) .eddh dd¥@mgaids spa chTeail2ednEBBASCA quarmtécbemﬁdmmﬂ Rat il -
which all the regions except a Ortléi% or_ the whol e of the

conpl eneMEF5 3P FeBATHIATME T rfe ngpglg,liegﬁné:a,ré&%ﬁe@fergunl -
non- hurrarrer@rmﬁl aef | vtk oSt pnatki ginle bogyghewe heen ﬂ@ﬁb.ﬁ@@d fWoinh the

their correspon ns derived froma h n | mmunogl ob

oLl ant SR e S AP CRE RS AR, BT LTUOd OOk E e O £ron

sequeBce d mhateionian aamhbbﬁgtpﬁeaﬁUﬁ@naBumamaddmﬁHl dmﬁﬁée 35thgﬁamster,
and t ant on .a_human

monobl ondlE it BBay TR ERE: S P ROORET P Loy 100 SERALTT iy £7om
the framework regions of thevariable region fromhuman immunoglebulin,
and the constant region is derived from human a constant region from
immunoglobulin.

20 The complementarity determining regions of the hypervariable
regicn exists in the hypervariable region in the variable region of
an antibody and means three regions which directly and complementary
binds toanantigen {complementarity-determiningresidues, CDR1, CDR2
and CDR3). The framework regions of the variable region mean fou

25 comparatively conserved regions lyingupstream, downstream or between
the three complementarity determining regions (framework reglon, FR1,
FR2, FR3, and FR4). “

In other words, a humanized monoclonal a_ntibody 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 immunoglobulin.

The constant region derived from human immunoglobulin has the
amino acid sequence inherent in each isotype such as IgG (IgGl, IgG2Z,

35 IgG3, IgG4), IgM, IgA, IgD, andIgE. Theconstant regionofa humanized

monoclonal antibody in the present invention can be that from human



43 i munogl obul i n belonging to any isotype. Preferably, it is the
constant region of human 1gG The franmework regi ons of the constant
regi on derived from human i mmunogl obulin are not particularly |imted.
When the substance of the present invention is a polypeptide, 5 the
substance includes the follow ng pol ypeptide, a fragnent of the

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

nodi fied one thereof. Exanples of an oligopeptide are a peptide
conprising 5 to 30 anmino acids, preferablky 5 to 20 amino acids. The
chem cal nodification can be desi gned dependi ng on various purposes, 10

for exa”p'lﬁmuh@%lbﬂﬁﬂ-@ﬁs%@l'&%'gflnb' f1& 14hpl 09, &%ﬁethe}?cféfgrgfaly, it is the
adm ni stering in vivo, t he i ncr eased toI er ance agal nst

degr adat i 61 rtaPﬁch%%Js% °§b1§8¥“ﬁf1| Byeick nTE}ieg%%%m%‘éO%’kaﬁgmni‘z e BRalconstant
admi ni st r geig@Bn dRaRRIES: & hbRenRekyReBLLEE mea:aén&e'aa%& C:Iﬁ:h.ér?.%)l imited.

Apol ypept i de corrprl sing the whole or a“portion of an éxtrace

region of AlILIME %I?)UJAe FYRSTRITS PHebhe R @t Leveg tiise Wiok @dwpeptide,

porti om 0fthé”sul@é<1§ah@@@' Iﬂdlaide@ghenf@ilé\lzﬁ dd et}s%cﬂé&@' % @E:aam&%tdf)%e
of a consta&m |on of |rmuno%§)obul in eavy cha| n, or (3)
pol ypept i 88 -WRFER B?n&%ntﬁl%@ﬂ’ tﬁ%)npl%sflb‘-fquhél’ﬂ%?ﬁﬁﬁkﬁ%d g C@r@lﬂm&ly

RNA, and acehenkgabhy tﬁ)éﬂ%b@'sl zsdaﬁpﬂaguaﬂ ah‘e'b?.; tuﬂ%a%%e QNéepts.de
conpri si n%ﬁ&& artial nucé oti de se nce th DI%A or_ chem cal
modi f i ed p?ﬁ@?%‘éf ?mh%%‘w i Eéﬁé@raé Y DRIAED ey ﬁ@ééﬁt?‘%’sﬂis The

desi gned basadcah rta)dllﬂ:dceﬂixldjecSﬂChﬂaeﬂéelgﬁe@%ﬁéd&iwldﬂﬁvéﬁﬁ%@@@rposes
geno Drb_lA enxca(I)ndl ng the abov Al LI M ( agllr f é/ n, Al LI

Speel i ca tHE &Nt i'sens® DNA cgﬁ St 150nstriptITh of case of
encodi ng atim1Ah.latéﬂ:1m¢;ole\tAz,V@r brangiat ﬁ_ﬁﬁreafseﬁhetdﬁﬁl%rlcrﬁ Oa@a ot eivhe
by hybrld tR% co I.LILM. 30.Th artial _nuc tide
sequence” Bé rgg%l‘fr ere %nd;%ggorgtlgnpéﬁ ga g Gcfleo?f‘a(éjcsagtq&g}‘?cé)ral

conpri si ngd@ﬁnéﬁbr@tmy nunmber of nucleotides in an arbitrary region.

The parti al nucﬁ: a%fe sgguggggpop_ éﬂaé}.ée of .2 & eocggégQgsecutl ve

nucl eot i des, pre er secutr1ve nuc
pr ef draabl >&15 % @oacpmm& genpEigsnaudlecio tesr apdrtipblohonexpreteldllpr
5to 30 cggggggtbfeAﬂygyeotldes Wien the DNA is used as an anti sense

DNA phar ITB.CEUtI cal, the
(2) A fuslon polypeptide comprising the whole or a portion of an

extracellular region of AILIM and the whole or a portion of a constant
region of immunoglobulin heavy chain; or

20 (3} A polypeptide which binds to AILIM.

Examples of the “non-protein” are DNA, RNA, and a chemically
synthesized compound.

Here, “"DNA” means "DNA comprising a partial nucleotide sequence
of the DNA or chemically modified DNA thereof” useful as an antisense
25 DNA pharmaceutical designed based on a nucleotide sequence of DNA
(including ¢DNA 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 nucleoctide sequence" as referred to here indicates
a partial nucleotide sequence comprising an arbitrary number of
nucleotides in an arbitrary region. The partial nucleotide sequence
consists of 5 to 100 consecutive nuclectides, preferably 5 to 70
consecutive nucleotides, more preferably 5 to 50 consecutive
35 nucleotides, andstillmorepreferably 5 to30 consecutivenucleotides.

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



44 DNA sequence can be nodified chemcally in part for extending the

hal f-l1ife (stability) of the blood concentration of the DNA

adm nistered to patients, for increasing the intracytoplasm c-nmenbrane

perneability 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

nodi fication of the phosphate bonds, the riboses, the nucleotide bases,
the sugar noiety, the 3" end and/or the 5 end in the structure of the

ol i gonucl eoti de DNA. 10 The nodificationdof phosphate bond includes, for
exanpl e, the convers ion of one ornore of the bonds to phosphodies ter

bonds ( thlo bhond ho hor.odi t hi.oat e bo

(S-oli %]IA %%qu%Q%h onat eac’;%ﬁ Q{l c%e)“P éﬁ'ﬁé ot st % %ﬁ&gmg the
non-phosmhdielbd&ds(saabméRMyl pbﬂsﬂﬁﬁﬂo&ﬂmmﬁieCb@ﬂ@&ﬁl&ﬁl@@ﬁb@ﬂalthéﬁ§DNA
t her eof flcatl n of the ri bose includes, for, exanple
conver5|o§g§n%%§gggluororf%ose orpi 1< %F%Ethylr$855e THE ﬁﬁ&ﬁﬁpgatlon

of the nmtlrectyitde lbage d-meEmidesie permeadanrbk.Ey ¢ heheobvey sirofo i dncreasmg
S5- propyn g Lne. [e I,Si.Nn

parti gl ﬁ{l}%l ec§k1J dggts%mgg%ggggggcggrtﬁe %Acﬁeﬁ%ﬁ?ﬁr%gyg%@& cted
t her eof " Dm@eimIthasda@eamvs@tmnd?NApraahmmmml caldiddsiagnied basbiHen, dor
nucl eot i en of, [ I rahl.y. _hunman
AILIM. %%€E§§F.s§ﬁ§e ﬂﬁ%élgggggﬂhgg %Q%ransc ?%%%J%géggDﬂﬁleggo&sgﬁ'tﬁ?e
Al LI M i ntracARNALder baseansthei dnget m¢m&¢ﬁ@wth¢nij a&rph end/nrbthe 5' end in
hybri di zi.ag DNA QL. éyugygrblégggﬂéiggtﬂ@@ pRArtial nucleotide

uence" as referred to here indicates a partial nucleotide sequence ,
coﬁﬁ¥95|ng an 3hpinedi§inakber of phasdiheds d Anghudesi t foF xaaplen. the

The partb%hv@%%h%ﬁkhﬂ@né%QﬁﬁﬁﬁﬁafEH@%bﬁBé1&9p§bé8h&99e§9@§%8H85%9 oligo®
nucl eoti des, preferab to 70 30 consecutive nucl eoti des, nore

pr ef er abPfos5 rQGhé@ﬁ@@cQPP% REeTRBY r@@sthaﬁatgtbwdm%-qirl@ro)er aﬁrcyx

5to 30 ¢eRSeEUhRbYe mpL@pi SP$ phobM ARG Db oaRkl, SEHS SN, Bena
nndlfled%cheﬁlca |y artgforzzi%%ﬁal ng the half-life (stabjlity % ofn ®

the bl oo&rcaﬁééwtlr d?%ﬂph%@mﬁeom DanrfAir stdF eaomlalrpa%m%% stheppd
i NCremsi ﬂ@d&lﬁacaaiohnbfaﬁyé opl@sdd Griamd=ane fper BRakphkt ytl@é ddifﬁ?re@%orpl‘to

for inergasid the. degradal i gn resl9190, 90t e ARSOTR.N it o e
nucleotide Dbase includes, for example, the conversion to
5-propynyluracil or Z2-aminocadenine.

Here, “RNA” means “RNA comprising a partial nucleotide sequence
20  of the RNA or chemically medified 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 intc mRNA, or
translationof themRNA intocaproteinby hybridizingDNAor RNA encodin

25 ATLIM.

The "partial nucleotide sequence" as referred to here indicates

a partial nucleotide seguence comprising an arbitrary number of
nucleotides in an arbitrary region. The partial nucleotide segquence
consists of 5 to 100 consecutive nucleotides, preferably 5 to 70

30 consecutive nucleotides, more preferably 5 to 30 consecutive
nucleotides, andstillmorepreferably 5 to 30 consecutivenucleotides.

The sequence of antisense RNA can be modified chemically in

part forextendingthehalf-life (stability) of thebloed concentration

of the RNA administered +te¢ patients, for increasing the

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

the degradationrssistanceor the absorptionof theorally administered



45 RNA in the digestive organ. An exanple of chemcal nodification is
the chem cal nodification applied to the above anti sense DNA. Exanpl es
of "a chem cally synthesized conmpound” 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 conpound having the

nol ecul ar wei ght of about 100 to about 800, and nore preferably the.
nol ecul ar wei ght of about 100 to about 600. A "pol ypeptide" included in
the definition of the above "substance" 4peans a portion (a fragment) of
a pol ypeptide chain 10 constituting AILIM (preferably human AILIM,

pref er abl gxhhen whol & %res%lw B'.IE/?Q nof Z@:’i‘ e%?‘a,tn( ! lful::ﬂ'emﬁg hOR@{rd lOI'l is

polypeptlde constituting lto am acid e optiona
added i nt hehehpmiepki ﬁB@lféﬁéi‘iéPnCapéllﬁf?ﬁlué;OofthEh@thef@l @ﬁl)tlsﬁtlnlélel\/lDNA

i nvol ving in th@x&ﬁﬁﬁ@é‘%f"’r&v@ﬂé&@@alfyé h&ﬁ f_{ee*ar@&@p Aﬁfﬁﬂ%&gﬂ'a Ltrary

penetrating cell nmenbrane, conprising po ypepti al ns
a "t ransnEABPaRRd SRt EOREHIR aécﬁleo@’%n Rﬁq@a@n@m@ sSWPehaneadr éweflng

through t bgehydieRRNGh ﬁepgmlcﬁeaﬁsatqro Pepety At mgobhgxzéofeiozs&igsé gae%{po%fnd

t he menbrane once or several tinmes and whose structur ,
whol e, cofpBsed &het RPEECHRRR MEdiTbits oft oy, 1@kt FacaPPuraB00; egihen more

tranS”E”bﬁééﬁe£§El9nthénﬂoQ¥Eth§Sﬁb§ LEe0LeN bR +SERN B ARAY+ 6oo.
receptors or cell surface nol ecu es. g a transnmenbrane protein +

constitutes each reCeyPsPtIFe ellfn%‘?%elﬁol‘%l @elfﬁntlﬁéoflor% ofhe g above
nmononer, h@ﬂﬁgtﬂﬁée" hﬁé&ﬁgdlamiﬂ’or&rldﬂ i g@nﬁfagméﬂﬂt)anether pNYHRE%) de?hain

havi n the sane_or t anl ds uence

oorh o Farar T oh s e AL AR, (STLPSRAPLY SEEE EF ol Bae il pon1y cne whole
struct ur eoftpasdtaon 6gla@réxﬁfmlhel@ﬁtegﬁoﬁtdmﬁﬁeﬂp&ly@éptﬁde constituting
above- nen d tran nenbrane rotein where t r uc .

exi sts ou’t&;fg Phe M5 Sﬁé Ir?ﬁa%lbﬁe?p%&bf’agﬁg %%%&n%ﬁ F]ﬁ %&r@l&ws
a portionanfi/vheCregiminoé thetheansgenhiane protein except the region
i ncorporated i e ﬁ;pb e Mol t

existing in thenécy# pﬁﬂgdnﬂgrp‘fo 1?:[? {eﬁ}gtnslrre rancgan ?ie%dl ohceram‘%%e(l:%‘@)rane
(cyt ol asmbéerebt opgnetratimy ocr:ebblryepdmam ¢ong tidethd L tdnre ‘apodgpeptide

"protein sybsfance” 35 means a fusion polypeptide conprising the whole

or a portion of an extracellular region of a polypeptide constituting
Al LI M ( pref er apfgre, 2 "transmembrane protein” means a protein that connects

with membrane through the hydrophobic peptide region penetrating the
lipidbilayer of the membrans 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 transmembrane protein
constitutes each receptor or cell surface molecule in the form of
a monomer, homodimer, heterodimer or cligomer with another chain({s)

25 having the same or different amino acid sequence.

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

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

" A fusionpolypeptide” included in the above “proteinsubstance”

35 means a fusion polypeptide comprising 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

i munogl obul i n heavy chain (lg, 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 1gG heavy 5 chain
and particularly preferably, a fusion polypeptide of an extracellular
region of AILIMand a region (Fc) of human 1gG heavy chain conprising a
hi nge regi on, CH2 domain and CH3 donmain. As IgG 193 is preferable,
and as AILIM human, nouse, or rat AILIM4ss preferable (preferably
human). O "The whole or a portion of a constant region of human

i nmunogl | ea chal n" rei ) e Cco regir
or the F%Agrpo‘é‘li%#&ﬂunga%qdéﬁgengy(?%gm%og?ogﬂﬁﬁg%eélglya c%%l%n%% cﬁ%ﬁ'on of
as descrijmdinoylebpbitilorethehedn (The preismoghbhhimancig) Be afyeferably,

i mmunogl i | ongi : . cla n SS.. ificall

exanp! o5 G CHE TomEabOPsButER 5 & Fater o LR Heet & Jus T R A G e
| gM | gA (djidbn: sxfdALGAN) andlggPordndn| gE. a Roefsdralyl yegide dimmumagl dhGlhervy
is | lgQG., . | , I anpl.es _of rticul arl

pr ef gfgaaf)l%’%lnrrlm%t%l O%%ﬁ%c%ﬁ%a%%géﬁ:’ggj%ﬁtaﬁq \ie%i gﬁsg‘?ﬂg t%cg%é%%‘#ljb%egi )r{fg‘]f an
t o human-derfacel 1y | ggiion g@ AllgEB arst al g&g)ion20F &hmuhoghmbei T ¢G Hesavy
a Y-sha 1 losyng t, i i f our i Nefo) f

g R s e A e o R L AR e
chai ns) draslkohpepreferhbdggh adids s | AL IMondeny's. Snpwsdls) or FAE IAIGHM is

chain is composed; of nggggf(:;i Ch@iAny variable region (VL) and the
| i ght chal n- const ant (ée ion C,lrl). Thn%S heavy chain is conposed of the
heavy®chai n var'i8B ev"Fegifonc¥ Vid BAITLIPRe Peady ePdFFRRbnIEHHOY egforfiuman

(CH) . The haauyg thei 056 QRgh alda v£EheAnk S SRS EH: A as@MEh deRRERS Nt: regic-
havi ng the am no acid sequences ‘i nherent in each class_ (

. 119G 1gM 1gA .
1 gD, and QGEReatfiredeR sUbErAsE -CrgaVed Hpinegabu ariihrgsy, ch s |<§Aeq}al-
and | gAg)as %H%@F ,gfw e @foﬁ‘tﬁ@n( |t%@nedﬂ%§h§9%u@é@l%@1gﬁ%n :j San be any
conposed . O ) do n, nNinge reglon, onmal n, . an onagjn I n
Chi s or dEMYISEH P LHRPRISIEPAICAT 99?ﬁéarmé‘ﬁ%?%a%?-|g“@eq&ﬁlcally:
goﬂposed efanifil e Opifl tHeNBtuncGbobih D Lwgiten, (Cyd2, dywe nigadd £xd3gcd) ,
omain i i rder. .from N_term nus. he, heavy_chain of . 1g& is .
Corrposedr}cﬁt&h\/il,ggé f‘ld%%n#ﬁ%tzﬁl’ggng'r%ﬁggﬁ% Srgferaabfy, theginununoglobulln
is IgG {IgGl, IgG2, IgG3, or IgG4), or IgM. Examples of particularly
preferable immunoglobulin of the present invention are thosebelonging
to human-derived IgG (IgGl, IgG2, IgG3, or IgG4}.

20 Immunoglobulin has a Y-shaped structural unit in which four
chains composed of two homologous light chains (L chains) and two
homelogous heavy chains (H chains) are connected through disulfide
bonds (5-S bonds). The light chain is composed of the light chain

variable region (Vi) and the light chain constant region (C). TL

e

25 heavy chain is composed of the heavy chain variable region (Vy) and
the heavy chailn constant region (Cg).

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

30 IgAl, and IgA2).

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

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

35 hinge region, Cy;2 domain, and CY.3 domain in this order fromN terminus.

The heavy chain of IgG2 is composed of Vi, Cy.l domain, hinge region,



47 Cy22 dommin, and Cy23 dormain in this order fromN term nus. The
heavy chain of 1gG is conposed of VH, Cy31 domain, hinge region, Cy32
dormain, and Cy33 domain in this order fromN term nus. The heavy chain
of 1g&4 is conposed of VH, Cy4l domain, hinge region, Cy42 domain, and
5 Cy43 domain in this order fromN term nus. The heavy chain of IgAis
conposed of VH, Cal domain, hinge region, Cat domain, and Ca3 donmain in
this order fromN termnus. Simlarly, the heavy chain of IgAl is
conposed of VH, Call donain, hinge regioﬁ?7C312 domai n, and Cal3 domain
in this order fromN termnus. 10 The heavy chain of I1gA2 is conposed

of VH, Ca%i\lgﬂ(ﬂmlamn hm@e:ya@gmﬁhm %Zﬂzhggrwdbr FdmCA23: GOIRIN I@héhﬁéavy
or der fromN tergl The heavy chain of | i s conposed of VH

domai n, hiGhGe 1HEMBOFEEOT dad (a3 iy hhngﬁlr@%%réhzo@ﬁfl\ﬁmr

term nus. aHhe d??lavd/orﬁehl.&i ﬂrpftHﬁMdr‘ii&Om%ﬁfiJ AerMilnuGl dPHBI Read? chain of
domai n, #q@ .domai n, gdvdomalgln this order fromN term nus and
no

have 315e§|°5‘ﬁ°§§ in Hg6 IPHALL antl 2D, TAHL The iy 2 cHemai f and
| gE isSCO'Q?QS&ﬂb:@iJ.NH.n G.Eﬂ-lsjctmﬁdék £52m doMBé AninéE3 domai n and CE4
domain in this fro N'terEgg;(Js and have no_ hi nfg |on .as seen
oG Ton an TRl RaLn Pl sPEaror g dva wht danatrn hiags Teoen,
is cleavedom dﬁfl’d’ﬁrﬁ| iag@ait ICsu3Nd\Xoﬁfamrnalhn Stléﬁes bﬁbﬂfﬂbﬂﬁtﬁn @i sl Fhiden ponds
existing in t e.reql.o ere.tne I.de bon ct,.the two
heavy chai ns g ?fgf%ﬁe%[h\ﬁgh?lao‘ﬁ%f:g&&ﬁlsoﬁ:;gmﬁ? W‘&?\s%&ﬂ%a‘gy C@Hg dpmain,
f ragnent @dmmsneadgxom,f coAl aadaﬁh-ll ainsl Quordndet &t mnttﬁnlmda:glﬂﬁ:omwam@rmlnus
thr’?“@ a4ls eébdec@a%nb%%g% 23 OI%ﬁo s ol DY:*‘\& %Pd%%gol Ogga‘f@ge@e" ion,

chatn ragnen S conposed regr o orfal n
domai n ar €tedndevtéd .t Andughz3 dimim dén b‘dmds Qsé@r "f norund| bgyminus.

[Ilustrated” :2% 5 a "

of Newest Medi ca?n éggla; ce erg%eco ?lgggﬁ %%gﬁﬁ%,ﬁéﬁ%ﬁ%ﬁ%nsﬂgnﬁ% lon’,
Nankodo, |§§”4d¢me}991¥nd3@53an@or§@l@n}n Naiel| grdesn ﬁmm I&nt@frman@@nst ant
region of i m”@'ﬂ'e%ﬁ&fcﬂ&@i{)bf @B@' Ib" cBBBB's@ElE‘ch @%aﬁlmlﬁ‘ Eﬂbtd&z{‘am

of a constant region of I mmunogl obul i n heavy in having t
st r uckur aFHSh&CHEL8r i §fliic§u%lsdow| éﬁeahaﬁovédeiawﬁrwé‘i eiic%mymus fihdiave

const ant hegindhgs tdegdbnChs38edamain, 1o, eFc amegitgm. Specifically,

exanpl e thereof is the region onmposed of hinge_region, C2 domain, . and
3 ggmil n. from Q&cthe"i‘)‘fy F %’Jc.)n ofc n% fs composedgof VH(::] Cel' domain, Ce2 domain,

Ce3 domain, and Ce4 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 aheavy chain fragment composed
of Vi and CHL is connected with one light chain through a disulfide

25 bond, andone Fc, inwhich two homologous heavy chain fragments composed
of the hinge region, CH2 domain, and CH3 domain are connected through
disulfide bonds (See “Immunology Illustrated”, original 2nd ed.,
Nankodo, pp.65-75 (1992); and “Focus of Newest Medical Science
‘Recognition Mechanism of Immune System’”, Nankodo, pp.4-7 (19%91);

30 and so on). '

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

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

composed of hinge region, C2 domairn, and C3 domain from esach of IgG,



48 1gA, and IgD, and is the region conposed of C2 domain, C3 domain,
and C4 domain fromeach of IgMand IgE. A particularly preferable
exanpl e thereof is the Fc region of human-derived IgGl. The fusion

pol ypepti de nenti oned above has the advantage that 5 the fusion

pol ypeptide can be purified extrenely easily by using affinity colum
chromat ography using the property of protein A which binds
specifically to the i mmunogl obulin fragment because the fusion

pol ypeptide of the present invention has4& portion of a constant region
(for exanple Fc) of an imunoglobulin such as 1gG as nentioned above w40

as a fusin pardeign MUROVES 1l NGBy | QUL hodli @8 AR NS! ddeionfin,
of various jnmmunogli‘obulins are available, an |nmunoassay for tr=_fusion

pol ypept iades Caniope igadiop gerhopiedoli 8RdaRBEbodh dar BlgFhlar bihdmmfergble
p0|ypeD“é%%ﬂﬁméﬁtﬂéﬁggﬁtfb/ﬂﬁé“@c'§e¢f8ﬁug§dhhﬂa n2del3vRal YpeRti de”

included in the definition of the above "substance" Speci fi'c exanpl es
of "a pol ypept ildé RRPEANLPAHELEDTRME IMEnE ekttt Sasr thepaitaniagt Hat

pol ypept g canstdd Wdé Nebdrom BIdn BIRPui £ i G45Q x@irathey %%%Ilqgcw &Ling
LI COS whi ch are Ilgands interacting wwth Al LIM (Nature, "Vol
No. 6763, 3 17748801 UnYIT LA A BFhBY Ppe wgloperty of protein A, which

5, No. 12, Qﬁx&ﬁﬁEFégﬁﬁméQQQy'ﬁb theheh 08 loE@ilnlﬁﬂagdHhI:E@@%U%@5€he fusion
2000; Curr. Bio Vol R. 333-336,, 20 Preferably, the

pol ypept iFde ¥RERE 55 9p %Fée% FPé’PH&lPﬁ‘eha %rBJrO%OSa EPBAtBRrtaipgion
extracel | (foar e&a@pma PE) tdmaabMuhbgaaﬂﬁnhBE@ch BYR2gk, aSlibdh t1dk&Plabove

or usi on t|d conprjsing th 25 tide, and the whole o

S P R S S ﬁﬁﬁno?ﬁrg KRR o arH B gt yhe

human |nmmnoglobui®@$ 1mmumngldﬁuﬂimﬂrnx amaamhﬁﬂ@albulammﬂﬂga@m ahﬂ:%a=

constantfr ion oﬁ og obul |n hea cha%n g nlg%

t he above. é188 ¥BSB g& %é?mnﬁlﬁﬁ? Pﬁ@ B&Fﬁ%%p% a?? dﬁgﬁ

and 30 fursi @mrc.pol ypepti de nenti oned above can be produced not onIy by

reconbi nant DNA te on I byt Ih
sé‘pgyés a Cher cé’JIh BQ?ES X %hﬁ %nﬁhﬁ‘%‘&

known in the art synthetic ne a el cultare®
met hod, oo lypwediifdedd imstivoied: Her dbfe. dﬁﬁ;ﬁuﬂuqunﬁfthﬁ abdverepriesdrtance”.

| nventf.on oan eqa.Rql/Elangl o 30e a0k Ak LANAS S, 05 ATENGRONA e

anti body again manmal an Al LI M human Al LI M
defi ned &bevehcinerpr epekabpyt 2 polypeptlde constz.tutlng known B7h, B7RP-1,

GL50 or a molecule called LICOS which are ligands interacting with
AILIM (Nature, Vol.402, No.6763, pp.B827-832, 1999, Nature Medicine,

20 Vol.5,No.12,pp.1365-1369,1999;J. Immunology, Vol.164,pp.1653-1657,
2000; Curr. Biocl., Vol.l0 No &, 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
immunoglobulinheavychain(preferablyhumanimmﬁnoglobulin). Here,
the terms “an extracellular region” and “a constant region of
immunoglobulin heavy chain” have the same meaning as the above.

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

30 fusion polypeptide mentioned above can be produced not only by
recombinant DNA technolegy as mentioned below but also by a method
well known in the art such as a chemical synthetic method and a cell
culture method, or a 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



49 a nonocl onal antibody. Specifically the antibody is an anti body
having an activity in inhibiting proliferation of AlLIMexpressing

cells by biding to AILIM or inhibiting production of interferon y or
interleukin 4 by 5 AlLIMexpressing cells through biding to AILIM

"Del ayed type allergy” herein this allergy nediated by cellular

immunity (particularly nediated by Thi-type T cell) , that is, the
allergy is nediated by T cell sensitized with antigen (nmenory T cel
menorizing antigen) and is referred to aﬁyaallergy, whi ch takes 10
approximately 24 to 48 hours to exhibit allergic reaction acconpani ed

wi th infl ammidowl grusecttiyosigi.d menory T cell when the |iving organi sm
sensitized mﬁthsan aQtigﬁg iihre-cgn aﬁted with the sane antigen. This

del ayed type al PEF§y-ihEfudes™al 8 é%o ¥ 4 PAfEEFFBRSY Pavhbgedt @ctivity
antigen sueh iakibibergubtal afdesgiodes f \vaerh fu-amprds Migphratier bynbiding to

tubercul osis,_a trapnsjient Jones-Mte delayed type allergy to a mnute
quantity SfFHirot 8FninRbt BRI RIS Serrdairdersnch s igitepypukin 4 by
chl orifle aIldMeixpr@sisingueklds thogueyh hdrdiald edgwrInmiated to graft
rejection to gratt.observed in.the gllograft, . "Pharnmaceutica

conposi tion" her ier]ia%ggnté’pf %gllr%rég}"ti ﬁf%f‘s’é%{ﬂls aga%yam%ﬁihﬁjc%%ﬂ?ﬁr‘?%}r%ar
as the ef fimotunieey rgeedienfarant mbddyptedr bfferabtyypbulaseab) | boityy) ,is, the

whi ch bi nds ;t.o Al Ll r ef e I nALLM_ or .a portion thereof, _ or
nonocl onalasla{“r?t?:iggoﬁf/ ép#)leafq:eercgggyé{hé]uérr@ STonoct A Wliﬁt?%%’d%n o EOpE Ti L

t her eof amgrerighagnmecdliggindaldnd actepedbrred ¢car mingr 'all2ighhe which takes
phar IceUidsaRl i a8 6pAR) 2GRN £Eo diifiiles BEXFLE SAbeiBndl | UEty . AL g

expander , econposi tion agent, a stabilizer, a reservaﬁlve, a

buf fer, awidhuizrikareration apestdioy, saldaemoamT callyist therliving organism

Vi SCOSi 1Y Jei833N0waGRNkn Sntla¥Rr 1sarsOLURLhELYA & DER CASL NEarRYSy s fn

ot her additives. 30 Using one or nore of such carriers, a pharmaceutical
conposi tion caRlhE FHBLAHPAL BYPF n2blBABY et BCLpARS s21 hovEerso t amfiessious
i nj ecti oNgathoRetliicONantegRaul Scht r aghesunekbyiis, SUSELHS| OBSrived from
emul sjons, or syrups. The pharnmaceutical conposition can be
adm n 3t eMEFOBREPY L8P BOFLIeteSal | 5. CERREASTEr HORFST Bty ed type
admi ni st r alliletrgyned wdei futé euantanf 6F wdwiie) capphtadl Dirg S PSR I s
for reCtalsuch as picryl chloride or plant toxin such as lacquer, or allergy
related to graft rejection to graft observed in the allograft.
“Pharmaceutical composition” herein means a composition useful

20 as a drug comprising as the effective ingredients antibody (preferably
human antibody), which binds to AILIM (preferably human AILIM} or
a portiontherecf, ormonoclonal antibody (preferably humanmonoclonal

S~ antibody) or a portion thereof and a "pharmacologically acceptable -
carrier”,

25 The *pharmaceutically acceptable carrier” includesaexcipient,
a diluent, an expander, a decomposition agent, a stabilizer, a
preservative, a buffer, an emulsifier, an aromatic, a celorant, a
sweetener, a viscosity increasing agent, a flavor, a solubility
increasing agent, or other additives.

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

The pharmaceutical composition can be administered orally or

35 parenterally. Other forms for parenteral administration include a

solution for external application, suppository for rectal



50 admnistration, and pessary, prescribed by the usual nethod, which
conprises one or nore active ingredient. The dosage can vary dependi ng
on the age, sex, weight, and synptom of a patient, effect of treatnent,
adm nistration route, period of 5 treatnment, or the kind of active

i ngredi ent (polypeptide or antibody nentioned above) contained in the
phar maceuti cal conposition. Usually, the pharnmaceutical conposition can
be admi nistered to an adult in a dose of 10 g to 1000 ng (or 10 g to
500 ng) per one administration. Dependi ng on various conditions, the
dosage |l ess than O that nentioned above may be sufficient in sone cases,
and the d : L han i,on Y, n a L.n ot
cases IngggggfggPé?}E?ﬁea§§?%%$?§%yéaﬁg%%gg%%%uc dq%§32§§§§1@¥ﬁggd’ QEECh
suspendi ngorRE1gAEi BBEY OEnM@rfoR- Ao, indradiesdut i cal | y accept abl e

carrier such as [MaWalof) 1d ; iald v avail éﬁ%
distilled materT %?%Fanbf%gﬁa%?fﬁﬁgﬂﬁﬁgt ﬁgﬁg%é%kké% ré?ﬁgﬁkﬁé . Sy%ptom
anti body/ af @apatiento affegt of i PRBIMENtardmdnisThetiimnectiidr  t hasiod of

pr oduced m r at. | L n i Al
0055 coeuBR UL s i e B ool el el
body wei gREnBAeBE@r FRTE) | PSR | ERanples pbRrpgcedimlgiadt reempasition.

route arepbggdical | ynapprophhatetadaNighbakh QNohO0ML 8She SHGN: ASstered ta an
i ntravenous I njection, subcutaneous injection, Intradermal 1 njection,

i ntranuscafiatti hfpeat feAe @f Lt debera t Imd njeectliforitg -tored &redl yper one

i Nt ravenoysmi Al 86+ 80on Thepd3d el h@BreAT ithSe a1 RN eehbRb@ade less than
nonfa%ueous di luen 25 or exanp%e, PLO) I ene glycol, polyethylene
gl ysel’, VEQREF - 11129 SROVEs BRYVEG §C Toldl SRR HANGTY the dosage

suspensi oferar eAghsthat mhatibnect iatveamae s eldddszad- by idiHat idises
with a bacteria-non-penetrat qﬁ%LILer,.b m Xi_ng bacteripcide, or.b
Tradiation. Thi i ecid B cat e RIS FARUG oA GImeY Ot prapdied
30 upon usespéadehy,thd antdblodyeénza eradritetkitco, bRarmaceutically acceptable
asterilesolidconpasitio nd.can qsgﬂ{ssq#ved in sterile .d.stilled.
wat er forc?ﬁfl%EtFS#ENQ%n83H%%°i§% 7t Yot dte ﬁgeFQﬁ$§ﬁﬁi§£;ﬂ(ﬁﬁallable
conpdsi ti dhstibbhpd ive ey thve honwre tdnn podhesdjwétidg & conernitgatdoe to 0.1
useful as, pharpaceutical preparations, W th ué 3? i,nduci_ng host
innunorej“gc??g?b%%%{ g ﬁﬁﬁﬁgfﬁukﬁnqgnpplﬁgué Ogﬁ P&o&?frf 6 control a
vari ety of bi ol Deg taliertaenitéws producedrahibardninistered toahumanpatient
inneedof treatment inadoseof 1 fig to 100 mg/kgbody weight, preferably
50 ug to 50 mg/kg body weight once or more times a day. Examples of
20 administration route are medically appropriate administration routes
such as intravenous injection, subcutaneous injection, intradermal

injectieon, intramuscular injection, or intraperitoneal injection,

O

preferably intravenous injection.
The injection can also be prepared intc a non—agueous diluen
25 {for example, propylene glycecl, polyethylene glycol, vaegetable oil
suchasolivecil, andalcohol suchasethancl), suspension, cremulsion.
The injection can be sterilized by filtration with a
bacteria-non-penetrated filter, by mixing bacteriocide, or by
irradiation . Theinjectioncanbeproducedin the 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 immunorejection due to HAMA (human anti-mouss antibody),

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



51 of cells expressing AILIM cytokine production by cells expressing
AILIM inmune cytolysis or death (apoptosis) of cells expressing AlLIM
and others) that are associated with Al LI Mnediated transduction of
costimulatory signal (secondary signal) to AlLI Mexpressing cells, 5

and/ or as pharnmaceutical preparations to treat or prevent various

di seases by suppressing and inhibiting the onset and/or progress of

di seases associated with AlLI M nedi ated sjgnal transduction. The term
"immune cytolysis" herein indicates a bi oﬁ]ogi cal phenonenon as foll ows.
X10 Lysis of the cell (cytolysis) can be induced by an anti body

(particul as xteCLebI ekystngiagtAboy) c&ﬁtmde @&obl)dclﬁll@ﬂl BYg Welbhskitd@issing

cells. i ody | cyt ot oxi c.antibo whi ch

ar t1 cul afP R TR Oy BBV O E P e Bof | GReRERS AT Iamanbt e ARG Sssrigg AL I
cell or syaeudmtha\hsh e antel bedyscbamda wbtﬁ g Loe-reSliftace taRhkgeBL1dR of
it causes a OXI c_effect

B naop aaiesgihg sis in . the
presence ofot ﬁﬁan%ﬁg Thiges ?@’cfgh% o & UCERTRYS i celis,
acti ons of alrﬂcﬂafomoapl phanmacentmoaﬂupcépanambhs spectfegt bbAdprgrait therious
ant i body | I rface n e.anti body bound to surface
anti gen a%tq‘ls\?gt P(:ro{%pﬁt er%%[nd( éf?lgéﬁbggq%%ﬁv eé:elalngggﬁaﬁjéogﬁii of
are fornedltslera@@ghasaosealtesi @rrlt@orﬁille‘.m'bﬂnech‘uamﬂl @ﬂgneacttlmmsdsmatlio@ to
C9 conpl enent s 3 gontents are re eas
the cells ther eggﬁgitg?)ns i ng “1 gﬂggiy%e te?lr:ﬁ”' nf'lngoﬁy d&pén e%loglcal
cel | ul ar eVyeorarnont ¢% ﬁerlépws 25 indicates a biological event that is

al so brevi ate t t |
by ‘é’fl?de)ct or cel ?lslésuc I yﬁggocy?t&:&%}éﬁ op%rgg%’g ior%ﬂl yr%{ %nﬁe&l&dy
clear | eud@éyfté,srulaﬁﬂ-zwelrlercﬁwﬂéﬁ AS1BARY) efs ‘é@tblaschIbsll‘Hﬁdlq digetkiller

cel|'s but -ghgg an apti bady-1paihiyCiaRalibBayl A st Be dAdUChdiN Gty , which
cytotoxic event. 30. The term "m xed |ynphocyte reaction” herein_méans a

bi ol ogi caParﬁﬁéﬁéﬁéhﬁﬁaaso%%wataéﬂméfsltmanOeliﬁeswféhéﬁuJdﬂmirse §Pd6S, tissue
referred teliasr Bpxeds| eukne eheeatdiy mﬂl@g%lﬁaé eukocyhegaok antlgen

Iyrrprchlﬁc ytes derlvedfromdlstln%% i ndi vidual s_are ed with ot her
and L { UREASFBFSS G EYEPTAEIS, O 58CF oA Gl ar-%vsflhd o PstaiiFof ot he

the cel | spaadelNA synthescsmpietbetcells (i.e., cell proliferation)

Thi's reaction i éhr efl?nrmunde cytolysis is induced by the action of the complament
in conjunction with specific binding of the antibody to cell-surface
antigen. The antibody beound to the surface antigen activates C1

20 complement (Cl). Subsequently cell damage sites are formed through
a series of complement-fixation reactions with C2 %o CY% complements
(C2-C9), and then cellular contents are released from the cells thereby
lysing the cells.

The term “antibody-dependent cellular cytotoxicity” herein

25 indicates a biological 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
requires not only effector cells and target cells but also an antibody
participating in the induction of the cytotoxic event.

30 The term “mixed lymphocyte reaction” herein means a2 biological
phenomencn abbreviated as “MLR.” The reaction is also referred to
as mixed leukocyte reaction.

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

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

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



52 to as MR (allogenic MLR). DNA synthesis (cell proliferation) can be
anal yzed by arresting proliferation of either of the |ynphocytes. The
arrest can be acconplished by treatnent with irradiation or mtonycin.
Anal ysis 5 can be carried out by neasuring the anount of DNA synthesized
in the other |ynphocyte. The anmount of synthesized DNA can be anal yzed
by measuring incorporation of thymdine, |abeled with radi oi sotope such
as tritium into the nucleus of the cell. :"J DNA encoding AlILIM
(particularly preferably human AlILIM of52the present invention can be
obt ai ned according to a comonly used nethod by using procedures for

cl oni ng afNA S mem NRYA RGO neefdl LI, procedure for isolating genomc
DNA and spli ci ng t hem procedure for JaLpreparl ng the DNA by PCR using a

cDNA sequence BNARNHhRteiceLas sl B 2ieapl otk Ca@rbﬁﬁ@@éddﬁeéhmrarrestmg
chem cal Into3yrthasiishng # hei DRy o@N&r@CQQm,IBHOE €Al LI Myd g d® can be

accordance with the present invention can e obtajned in the sane

manner a$FOERLiBEE%aBYyEr S BRASRRCOUFRGE ATAE M EHRR t PE UPEFITNY PHef eARBILYS1s

the hgmareaA bEMar©fed R PBESRBL s BYRGL 100 HADE o BRAT 8PnbieS1Hdd NG, the

(digestin onprising DNA encoding AlLIM prepared as such wth
appropri é{g‘é‘erreé'ﬁ’wgﬂcé’ﬁeenzyrres and as required, ligating the resultant

DNA  fragnent mhéhaazohhmkerf B%mregmdoybmlagnameaaawp&eat gyDMéasurmg
pol ynmerase or the Ilke ENA :]r Al LI Ml gand can alébn

pr epar ed FFOPREXELHE G lﬁ%‘?‘l 8= ﬁgil‘&r FratihBa SRicPP et %%vﬁrlﬁféllb‘\‘ﬁr :
to clone inhe ch¥Aencdeiusy oﬁAI‘dlﬂel\/Ic(eaa]rtl cularly preferably the human
Al LII\/5 the pro here as the rot i n_of

int¥rest) fro Bﬁ‘hg Irrfsiﬁﬁmg\ é88. ﬁgé}r&?EFﬁrﬂr PGERG™ %ya B2BeAEEoHEd O

in the saime pmasent lﬁvest;omsaﬂr@erommmmdm proteicemnebnly use

i nt erest 3 cells ess] and Qduci
Lhe pr ot BT BR RS pe B o R R LI R c2bnt Ry EnEX R LA MR B R,
known nett¥odesiuch BT lcpmalmtdrmgegtahpmyawm @nﬂbspddcgm tlgwnn prbdddugte for

al. , Bi eV - Bihed
nmet hod, gj%%%sughéctl ng ]%A ﬂ?op%%???%ﬁ chc?%\rnat%g F’Hﬂg usi ng ol i gﬂé?égags
cel 1Y% ose memp’élaveu 035?8@;?@3’@6@ fdﬂl@hemqaﬂ-lmeswmzan@eﬁh%@&h

tenpl ate, cDNApjig SyPLBEshZEeMe ATLIM 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
restriction enzymes, and as required, ligating the resultant DNA

fragment with a linker DNA or tag by using an appropriate DNApolymerase

p
or the like. The DNA encoding AILIM ligand can also be prepared in
the same manner. ‘ .
25 Anexemplarymethodwill be shownbelow to clone the ¢cDNA encoding

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 alsc be cloned in the same manner.
First, messenger RNA encoding the proteinof interestis p'repared
30 fromtissuesorcells expressingandproducing theproteinof interest.
mRNA can be prepared isolating total RNA by a known method such as
gquanidine—-thiocyanate methed (Chirgwin, J.M. et al., Biochemistry,
Vol.18, p5294, 1979), hot phenol method, 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,



53 for exanple, by a well-known nmethod using reverse transcriptase such
as the nethod of Ckayama et al. (Mdl. Cell. Biol. Vol. 2, p. 161 (1982)

; ibid. Vol. 3, p. 280 (1983)) or the nethod of Hoffrman et al. (Gene
Vol . 25, p.263 (1983) ) , and converted into doubl e-stranded cDNA
AcDNAl i brary 5 is prepared by trans formng E. coli with plasmd
vectors, phage vectors, or cosmd vectors having this cDNA or by
transfecting E. coli after in vitro packaging. The plasm d vectors used
inthis invention are not linmted as Ioﬁé as they are replicated and
mai ntai ned in hosts. Any phage vectors ,,,,,..0 that can be replicated

in hosts ﬁ@fl eadasz@;.ﬂée pyesd wxanplRe @étmcsuaiAﬂn@d&%ﬂbe&ls%ntﬁgny@ﬁﬁ§s@rs%ch
pUCL9, Xg When the vector is applie

SO on.
i munol ogfé es‘&?glé?l‘?‘rﬂfaggaﬁéﬂ?l Shéd bl Cedd - Bietor c‘lgra\%fn@ %161 (1982) ;
pr ormtter ib@a Gan. exrg;reﬁ@o$1gsae)@1ca@liilﬂ@thaad3ph&swﬂhh@& aPL (EBge Votl dzs
present inv a hos erably used can be inserte
into a pl Esﬁg% §585Pbr aé%?a‘?ﬁﬂ‘éelptﬁflrl%‘? Houb L8 SEARGRASDER g ACDNA Library
(Mol equl ags Qr@ﬁlaﬂgdb@r iﬁé&@gmﬁﬁm@\@nuah »ﬁaﬁp@phsr@ﬂa{rb@ﬂ@rgobﬂa§ewe&g;ors
Har bor Laboratcg%ggja 1989). cDNA can be_ inserted into ajgL
vector by®Tf&ts F%I%oﬁ%@aﬁéf"ﬁoahb? %r?r & §Iran(5§ﬁlﬂtépgn$ngf after
practi cal iﬁlpw{aiﬁﬁaﬁl‘paédeéglﬂgp 49 (1985)) These 20 nethods can be sinply
per fornmed by u I‘CI avail abl e ., cl.oning .kit _(for_e
product from Ta é’q@ﬁ&m‘gf P@%%njtﬁn S pirasii O&a%ﬁaﬁ%té@ﬁloﬁ'm as
t hus obt atoeg aisscheapt andlmducrmmd appmapnitatieekdast hoekks SAmghplasga vectors

pr okargy ot @hé%@a)neggg%&an%te%k hostélt‘%gh% & MRE., , DEipa, El_x@qn%:k.’es of alsiuﬁatldly

MC1B61/ P3 €s 0 i'ntroduci ng a pl asm
a host areae@ad:b@nnm@h}@mt@hs reeteh @diC1®al &lgmmochkgltllde/ andbsdi am cb@n dée

met hod d@%Of&aP pr| M)ES%Q gn%’i' %‘i;;a’ﬁ é—?«?%ﬁ%ﬂéy {’@@Hﬁhoﬁé&%@ow the

edi tion, Har bor or at _
el ectr opoV%‘F‘l‘—@ﬁhaﬁé{“ﬁé@I%W Yozt 6B cxanehe 3 Berogneedingtscpedyredtisle

by, for exanple, p30sanfeiRednt NoNhighsthssphage, Mrﬁb? i gkegduced into
grown hosts after in vitro packagin I n V|tro gac agi ng can be easil

per f drired wi t h SR 6AREPRI I 9SF B PEBI 2 PLA SIS Ypd?Q(%&F‘ﬁ@‘PI%Pt Hppethod
exanpl e, arpiOduetis fgtom1St r(@ba@@n@aer cABBREERAM.. Lgﬁa@r@% aneRAINg shend
polypept e, of e Besent Lnuction san o5 be 4 solal edoiem VIO e
conbi ni ngigesetad LDNA 5 ofleedd nmmmﬂmﬁ,s,. for example, the method of Hyunh
et al. (DNA cloning, a practical approach, Vol.l, 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:

XL1Blue MRF‘, DHS5C, HB101l, MCL061/P3, etc.).
25 Examples of a method for introducing a plasmid into a host are

calcium chloride méthod, calcium chloride/rubidium chloride method
described in Molecular Cloning, A Laboratory Manual (second edition,
Cold Spring Harbor Laboratory, p-1.74 (1989)), and electroporation
method. Phagevectorscanbe introducedintohostcellsby, forexample
30 amethod in which the phage DNAs are introduced into grown hosts after
in vitro packaging. In vitro packaging can be easily performed with
a commercially available in vitropackaging kit (for example, a product

from Stratagene or Amersham).
The cDNA enceding the polypeptide of the present invention can
35 be isolated from the cDNA library so prepared according to the method

mentioned above by combjning general c¢DNA screening methods.
.



54 For exanple, a clone conprising the desired cDNA can be screened by
a known col ony hybridization nethod (Crunstein et al. Proc. Natl. Acad.
Sci. USA, Vol. 72,p.3961 (1975)) or plaque hybridization method

(Mol ecul ar C oning, A Laboratory Manual, second edition, Cold Spring S
Har bor Laboratory, p.2.108 (1989)) using 32P-1abeled chemcally

synt hesi zed ol i gonucl eoti des as probes, which are corresponding to the
am no aci d sequence of the polypeptide of the present invention.
Alternatively, a clone having a DNA fragfent encoding a specific region
wi thin the pol ypepti de of the present i nvention can be screened by

anplifying theggeqion, d&w Lhekiy 6? %%sf?g§CD Rsned

library grepared usin ex eS8 on v exanpl e err
phage ve tfo?rt)kfios‘-’fus}@d-OnﬁfthHesdﬁedteboneethodbehsmsete&md etb'.yaﬂ.heProc Natl.

anti gen- aptsbogly; r eagt | ‘981“?2”%: Ay @ %99@ ) ngb?%‘t;ﬁa_\fiﬁe{’ﬁ&i’?aeﬁérgﬁeochod

t he present invention.” A screéning net

pr ef er abl{(Jodsedl aknchlomigg clbhebogrsosybilacnall, txecagat edaicagn, TWeld Spring
nucl epti gg u of+ 4 2t hdg O d e sdgt

Naxanm G [ BaPe et hed Q‘vaiﬁnggA LB RN, GeRal0 fgg%g%g @%f“lﬂ?lly
p. 560 (19YRfhepizeRec raees&y%eertéeerSdesnglhemcwlemm R0 qogrmeispaniddmg to

nethod ushR { C
o 75, ‘oSSR e B e Bipets phhity v nteneion

encodr ng erraet:weém oPeCéPnerteVﬁfr@seﬁt\mr fmwrt%r\ eBgRABEY aoweqzheuc Fpgion

exci si ngwiBRig! one PbLapagdias HEMHELONSE: ADOYe; Wddk i Sedd ¢d QR rRRAESy
and so on. ypepti de of the gresent i nvention

encodi ng .t he pol
can*“be P@BiéﬁeanngFﬁtﬁggﬁéﬁgﬁ(:ﬁé%A%ﬁﬁh\ﬁ%P???ﬁﬁ?h% RPFENRRDr essi ng

the pol ypepti deneh &heppreseptairhvpRbbaReasudRRy enedrabexprl¥siBa vecte-
fol | ow ng_net hods. SucR cells are solubilized preferably by SDS or

prot ei nad8oR, exaPPAfRd +HAPPRABDARE HEGITBELI ASz86%Hy BFedesAgephensre o .
extractiba.s d%l&%ecabg tdieg&ﬁt edepreheibblly nwddtirdrbesisg easent MhedPl§Sinst

obt ai ned re artr Y :¢ ste%ém %Qnggg grrate estriction en
and t he % obt atned “are VEREd ORIt i appropHi ge&ﬁxg&eu&mg
cosrid P@Rgaa@hadexﬁIpiﬁﬁﬁyabﬂmeusedlehesImanyupldmeﬂeareedubpquEedeto

are 35 dﬁ% % for exanpl e, by using radioactively | abel ed DNA probes,
ore or

and the Ja portion of the gene encoding the pol ypeptide of
The nucleotide sequence of the DNA thus obtained canbe determined

by Maxam-Gilbert method (Maxam et al. Proc. Natl. Acad. Sci. USA,
Vol.74, p.360 (1977)) or the dideoxynucleotide synthetic chain
20 termination method using phage M13 (Sanger et al. Proc. Natl. Acad.
Sci. USA, Vol.74, pp.5463-5467 (1977)). The whole or a portion of

~ the gene encoding the polypeptide of the present invention can be
obtained by excising the clone obtained as mentioned above with -~
restriction enzymes and so on.

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

such cells are solubilized preferably by SDS or proteinase K,

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

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



55 the present invention is obtained fromthe clones by excision with
restriction enzynme and so on. Preparation of DNA encodi ng the protein of
interest by PCR can be carried out by using known nRNA or cDNA encodi ng
the protein of 5 interest as the tenplate according to a usual nethod
("PCR techniques for gene anplification - fundanental and new

t echnol ogi es" KYORI TSU SHUPPAN, 1992, etc.). The DNA encodi ng the
protein of interest can also be chemcally synthesized by the usual

met hod, based on the nucl eotide sequence 50 encodi ng the protein of
interest. AILIMof the invention (particularly preferably the human
AILIM  ofna ppaséen. lﬁ\k@ﬁ@ﬁn (1 fiffallaa g exkr e%héy' By é@&i@ﬂan qu?lnch
be prepared as a reconbi nant protein according to a usual Tethod
comonl y H8EHT §EREPT cCPEEBRDRAE S6n OFechni ques, using DNA obt ai ned 15 by

cutting DNA encpging: £ 14 MdJC BNA Qﬁcbﬂiﬁ?r‘t}?@@tr@t@'lﬂgoﬂ%%ﬂféﬁ\'é& PCR can
based on the nethod illustrated above w appro&lﬁl ate restriction

enzymes tBe gFET 2DV rag i e GBithg R He oAl EPNP aRecdied ae rRERiFI gy, 0f

l'i gatisng { heeresHldsathe Dvind I0mBR oclih At b ik 812 DNR 190 d 39pcRVtdiidiues
an appropriate DNA pol ynerase or the like, 20 The AILIM I |igand

(parti cul E?Fﬁ?fi%ﬁé‘@él}lf}ctaﬁéoﬁuna%u%lirPWF?baWﬂ neyr tachppipohes hdredti Tsu
(preferabsyupthr, exd9acekkyl ar region) can be prepared in the same
manner. A speci fic exa is illust rgt ed bel.ow. Nanel

| e , the DNA .
prepared as dest?? bEd gﬁ‘c‘)‘@%llfs“% R BrPEF LN lé‘??é@?&rcz%léﬁ’ RR (Ghemisadd y

descri bedsjgﬁtleéswedielbyai the twsya Bl ke aio@ X P&SSd 0dn varcd Qluc el ddh&sequence
expr essi on veﬁgtor rma_host cell as described bel ow

n {55 otto tr?nsff%
to whtai n"Sa°Pral¥s ?raﬁf THE Pram&FSFREMt is cultured and allowed to
produce the proteLnv oﬂf it éneshtinhdpehticulbunte ms@feraatignthe hithen AILIM)

protein of int 6&?10 e qul %;?%aﬁcgal%ﬂ&ﬁ, %_'Elrt e%@?a@éﬂmﬂi’a@ Qﬁéﬂfx j &%hn be

30 by using ¢ rorrat ogr aph hére 1sno _
limtati omr@mare@ uyrﬁe nsfcomsmedsi errohedat @ccmfdmgetpr@dmmabnneoithmeuth

reconi ”%&mrﬁﬁfg%%"&%d | Jesh AXIS %‘?Jolngiuce J.ro‘?—xglt%)maqéésf al s A5 Iolen VALOMm

is replicat mal ntal ned aut ononously in any of vari ous
host & Ssuchy &3 YrigiaP b Ene %'Jé#“-igsAéh dMotcBR egkaryrnrniediyigiing gpnomnic DNA}

expr essi Oﬂaygatc%Stﬂéﬂ%{étdﬁdoIﬂims@Lr\é%hoa%vanaleﬂa%pﬂ@ﬁp&@e EdaiRGion
Vectors: A Laboratory Manual, Elsevier,
enzymes to give a DNA fragment encoding the AILIM, and then as required,
ligating the resultant DNA fragment with a linker DNA or tag, by using
an appropriate DNA polymerase or the like.
20 The AILIM ligand (particularly preferably the human AILIM ligand)
or a portion thereof (preferably, the extracellular region) can be

prepared in the same manner.

0

A specific example is illustrated below. Namely, the DNA -
prepared as described above is inserted into a vector, which will
25 Dbe described later in detail, to yield an expression vector. Then

the expression vector is used to transform a host cell as described

below to obtain a transformant. The transformant is cultured and

allowedtoproduce theproteineofinterest intb the culture supernatant.

Theproteinof interest inthe culture supernatantcaneasilybepurified
30 Dby using column chromatography and such.

There is no particular limitation on the type of expression
vector for theproductionof 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/cr

35 eukaryotic cells. Such expression vectors include plasmid vectors

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



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 -derivedplasm dssuch as pBR3
22, pBR325, pUCl2, pUC1l3, and pUCl9, yeast-derived plasm ds such as
pSH19 and pSH15, and Bacillus subtilis-derived plasm ds such as pUB110,
pTPS, and pCl94. Exanpl es of phages areS& bacteri ophage such as

A. phage, 0 and an animal or insect virus (pVL1393, Invitrogen) such as a
retrovirygy, Y&GEi Megyjrus, and nuclear polyhedrosis virus. Plasmd
vectors are useful, en a DNA encoding AlLIMof t.

i nventi on( part &g @rﬂp}”e@ﬁé@@r ggirorheapuraaiAvLb#)poeperedsbiublgating the

ext racel |l redcealiqny 771201 anded chocbergxpieased Qﬁﬁoﬂ?s&lﬁﬁﬁ'é #0049 £or

t her eby expressing t | Mon the surtface o
al t er nat |WWH@%’(§WB¥‘@@@W@@M urhe ardyi anlagmichdNR (3mgl bacteriophage

(particulpgdy re&ﬁéaalsea&hﬁe%w Aléﬂé\@lfﬁ a'éﬁ£ﬁ}5’f‘é’st9fb5&h@ %L%dfs for

There is no particular limtation on Such smd vectors, as far
t he vect WW@@%%S%ér@e%eC%éoéﬁﬁngellms(nsdlstswh aEIP;BRZ@ .pBR345

pref er ablgydie, Bi@s AldddMomrid t%ze%@gl&t&een%d E}:g.eéslnﬁ@é' 41894 O afshi19 ang
produce the encoded protein in various host cells such as rokargotlc

cells andv/%%l%u@&rdyéﬁ%lé@ﬁl%Ub%}l%x%ﬁ‘éedwrfw%ﬁwéﬁ PRCPURIEL 0 pNdPS,
2, pCDNA%de 0194 . pEEx%?léﬁlu&f Ghrea i hReSeRCR YRR, Qu@:ﬁzgs L9 ge,

etc.), pMEL "Handbook enet i |n er| n "Experinenta

PR Lottt e, LRI IR T = LI
coli ar edvtmdlf iiSa lhnsﬁuseldrs:l nmwprﬁssy@@dyegwrvLSugener ally

conprised o ea pr.onot er ato an initi

codon, the DNA %85Fﬁ8rspF5feeFﬁe§f1rlthgﬁﬁF geﬁ}%ﬁ%%?’r%ﬂaﬁfﬂq of t.

t er m nat iiorwsoodiam (dearmiodtaorl y egiedierakdly aanck rrmn{am@rm:Ll\Mtemlye:asi soluble
ani mal Cel | acellurlsecg g:feLl 1S rfml:'%gga pro%g expresse es%‘ ost\:/ec%gf and

is preferzi{bycorrpnse | eas an i niti atTon-c
the DNA ercotimg &:tre:elﬁsum\y (tp'asf tATLIMr by tlpee‘serﬁbby hﬁnmheAlhglsm axfllt he:r

present arl“féllrl 1y tapext Eg‘iﬁ%‘ aEx%gaEggiBTarang?Sugﬁr I”?é@attﬁ) ATLIM

codon. |t may al so < nprise enco a“ sl pept i de, ancer
sequence, P@mtlaﬂd-@lmnteéﬁgﬂh@@dlh%épmﬁn AILIM) is 1ntended to be produced.

There is no particular limitation on such plasmid vectors, as far
as the vectors can express the gene encoding AILIM (particularly
20 preferably the human AILIM) or its soluble extracellular region and
produce the encoded protein in various host cells such as prokaryotic
o 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.), pMELES (“Handbook for genetic engineering, ” Experimenta
25 Medicine, supplement, 1992; etc.), etc.

When bacteria, particularly E. coli are used as host cells,
an expression vector 1is generally comprised of, at least, a
promoter-operator region, an initiation coden, the DNA encoding the
proteinof the present invention, termination codon, terminator region,

30 and replicon.

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

35 region, and a termination codon. Itmayalso comprise theDNA encoding

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



57 of the gene encoding the AILIMof the present invention, splicing
junctions, polyadenylation site, selectable marker region, and
replicon. The expression vector may al so contain, if required, a gene
for gene anplification (marker) that is usually used. 5 A

pronot er-operator region to express the AILIM (particularly preferably
human AILIM of the present invention or its extracellular region in
bacteria conprises a pronoter, an operator, and a Shine-Dal garno (SD)
sequence (for exanple, AAGH . For exanxﬂi? when the host is
Escherichia, it preferably conprises Trp pronoter, lac '0,,,,.0

pronoter, oEe%AepbeHBt%hco&EhngHQURQLIM|B@ BRe@NDEESent ALnPEREDLL! s spPlcing
the |ike. Exanpl es of prondoter to express the Al LIM (partlcularly

preferabl9“ﬁ&ﬁéﬁnﬁkUHWIEﬁd%WMQ%ﬁ%Ean v et Gt teb liet Srakkenceemidbar and

region inrygastoare ﬂ'f@%x@ﬁ:@@'%h@hveﬁﬁ%:@fn@?@ﬁo c6ACa PR O £Equ AREH 13 gene
pronoter, _.and so on. &g n the host Baci exanples thereof are

SLOL pr ombP&r 98802 MBLd gL e B F SiHdt éfadnd Ss¢ sl lvhaseche host is
a euka@ yotic cehl pﬁt@t@ﬁ—@pm iraiyiesl ko efXadad enet Rerenf (B cicularly

SV40- derlved pron&tgaﬁ?retrov %%anter heat shock pronoter, and so
on. a RRPEEF28fY oiREe AEnE) RTIDH INFENELRP B LS THE abphE1laT
exarrp:c es régiaddi id omadtenize. ceznp?nhascei pb:&meftE@Ctla/re fo@fer@t@&esshﬁﬂ a
A prefera i ation [ or oni ne

(ATG) . CThencBRTBAL 688 10 ACRAEFSR LERDPerb enbhiire: FRa STEAblepgren

TAA, and sheon¢sts;$IE$mﬁefuahhaﬂ;ﬂi1pmeﬁanﬂbh@nccmﬂ@msehbnﬁ¢Ig&¢mﬁﬁbr lac
r1MHctrmans s a .termnator re

t
o o R B AT e LA TS T A e e LRROP BOBRACT s ceA e g e

host cel |l sy &he idakkudes a natural plasmid, an artificially 30 nodified

plasmid (DNA frgggﬁgggrggar eg;%;_fcr n@&UF%rPLQS d) AIL%}PV%%%'&latﬂy

plasm d, and so on ef erab asnl S are
artifici apraéemétlwéyna(rDMLﬁW afgﬁﬁéh? mwm@dnbyntcpeatqmgtspﬂgﬂszezcefﬁltmlar

appropri at.g4k gat Eh%%\IAQ S €02y TBR)5 §ione 60! bgrY éltnogerg FARSB G Plar,
yeast chronbsonal yeast, and pRSVneo A 98, 35 pSV2dhtr

ATCC 137 14BropdBPY- Wﬂ%é@ sé\rrcchﬁnezzzheplswhéé ﬁa@léqs_zl@xamvzbgher@@é are
for mamekien gebhSter, 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 codon.
Usually used natural or synthetic terminators are used as a
terminator region.
A replicon means a DNA capable of replicating the whole DNA
sequence in host cells, and includes anatural plasmid, anartificially
30 modified plasmid {(DNA fragment prepared frcm a natural plasmid), a
synthetic plasmid, and so on. Examples of a preferable plasmids are
PBR322 orits artificial derivatives (DNA fragment obtainedby treating
pBR322 with appropriate restriction enzymes) for E. coli, yeast 2
i plasmid or yeast chromosomal DNA for yeast, and pRSVneo ATCC 37198,
35 pSv2dhfr ATCC 37145, pdBPV-MMTneo ATCC 37224, pSv2neo ATCC 37149,

pSV2bsr, etc. for mammalian cells.



58 An enhancer sequence, polyadenylation site, and splicing junction
that are usually used in the art, such as those derived from SV40 can
be al so used. A selectable nmarker usually used can be used according to
the 5 usual nethod. Exanples thereof are resistance genes for '
antibiotics, such as tetracycline, anpicillin, or kananycin, and
thym di ne ki nase gene. Exanples of a gene for gene anplification are

di hydrofol ate reductase (DHFR) gene, thym di ne ki nase gene, neomnycin
resi stance gene, glutanmate synthase genéf adenosi ne deam nase gene,

orni thine decarboxyl ase. gene, hygronycin-B-phophotransferase gene,

aspartat-' tr C Las etc_ . T. Lon or t . o
pr esent i_nvent_?%lfl %%}E e pr%ﬁg&e%gyceb’y %%?.gﬁﬁféﬂ%??%ﬁd %J?%':UI gg{jy &?llcmg
| i nki ng atunatdsin the taboy elsveritlivoneed 185 Yhroawtersuchias dhame deddmed Difom

encodi ng &hey EQt el ofs 4 hespyesent invention, term nation codon, and
termnator region, to an appropriate replicon. |If desired, appropriate

DNA f ragment s X FeépcErbApl Barkenkessally esied caroleskses generdiad whithe
ot hers r estdi £ ﬂnQEhS@.ZyF@Qamplceaé‘tﬁgreklgga%ebbfieé'ﬂ@tHﬁHé'géf?éé@%r%@zsotics,

digestion wth a restriction enzynme 20 or ligation using I gase.
Tr ansf or ratls 26f La hea gir@lsidht , RAPATlildA Noafr dearmmysaiied 2By thumiddneivigqase
‘the expr j&on vector nentioned above into host cells. Host cells used
in the present invention are not Iimted as |ong as they are conpatible
with an expres&*6RNESt 6F ReRErénddralsne appl %&C@éﬁ-% aperfbifydrrfolate

Exanpl es AdipieQfscar @ Hes) i Qs eCeldbyntildtheas 1 afdii@Inleldeom@fcin resistance
arti fjciall eséabllshed reconbi nant cells usuaJl%é used in technical , .
f1 obh of G FSEAM ARy BKPTOASEf OF "E8x afPPROS HAR (AT R "R ES cHen§ c T i ne

Baci | | us)ieadreasix(1Saec anenyeegy oty 6 bhag ~gh6photr@ns fBkagel fisne pradpgactt~
cells. 3Q E. coli or animal cells_are preferably used. Specific exanples

are E. c%ﬁa%ﬁﬁ$§£aqﬁ%ﬁi§ SREC - 1191, XL-2Blue, etc.), nouse-derived 7
cells (COP, L, TER2&xp5pRéDonNEdsoNcd 818, peécant imatentdrdryedndsd ixepared

G083, - Co5¥, SO R RE Yt i S UG- oA CcLPT &0 (FRT 0t T Logs
fi bridhl agtragderierediceltistinpetoden , Naflamsoditrey XheAnrexpiesst orhe gotement
can be i qgarv%ql%.%qx,(ééﬁ@ﬁ{ﬁi@gcodon, and terminator region, toanappropriate
replicon. Ifdesired, appropriateDNAfragments (for example, linkers,
restriction sites generatad with other restriction enzyme), can be

used by the usual method such as digestion with a restriction enzyme

20 or ligatien using T4 DNA ligase.

Transformants of the present invention can be prepared by

introducing the expression vector mentioned above into host cells.

long as they are compatible with an expression vector mentioned abov

25 and can be transformed. Examples thereof afe 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 (DH50., DHLO0B, TB1l, HB10l, XL-2Blue, etc.), mouse—derived
cells (cop, L, C127, Sp2/0, NS-1, NIH 3T3, etc.), rat—-derived cells,
hamster—derived cells (BHK, CHO, etc.), monkey-derived cells (COS1,
C0S3, Ccos7, cvl, velo, etc.), and human-derived cells (Hela, diploid

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

An expression Vector can be introduced (transformed

Host cells used in the present invention are not limited as -



59 (transduced)) into host cells by known nethod. Transformation can be
performed, for exanple, according to the nmnethod of Cohen et al. (Proc.
Nat|. Acad. Sci. USA, Vol.69, p.2110 (1972) ), protoplast method (Mol.
Gen. Genet., Vol.168,p.111 (1979)), 5 or conpetent nethod (J. Mdt. Biol.
, Vol .56, p.209 (1971)) when the hosts are bacteria (E. coli, Bacillus
subtilis, etc.), the nethod of Honnen et al. (Proc. Nati. Acad. Sci.
USA, Vol .75, p.1927 (1978)) , or lithiumnethod (J. Bacteriol.,

Vol . 153, p. 163 (1983)) when the host is accharonyces cerevisiae, the
met hod of C?ahan1(V’roIogy, % -10 Vbl 52, p.456 (1973) ) when the hosts

are ani mal (¢elld sy t}\%’éjt@é MRS Scrfwrflme ¥y . Cell. Biol.
Vol . 3, pp 2156- 2165 (1983 JF1e hostsnare |nsect cells. The

extracel | ul ar r &Fiems formaRd on ervRpReriCeamad v pr erefaley, akgaudingfioVthe
of the pregentod RuerbhaR éﬁoaybl @Pé\&él Mia €80 ﬁ&dﬂr%@@%sﬁ%\i 69, p.2110

cultlvatlnaktransformants (inth low ng this termincl udes

t ransduct a 957)2)0’0@??3??1]@3%%”@%&0@5@1% Fesr dierepaed -d$ tvent 1 bhdd?79) )

above Bn i rd e B RetAbkl Wyl igand gam be wiodiced, idng h?léiﬂm% wmx the
The nutrient media preferably conprise carbon source, inorganic
nitrogen JEF%E 2% PRCGRALG it r 6Ger s Bacdd lnsc 6554y ifor aftive )gr @W@hmeﬁhod

“host cel | s, tnanshasaant s)pro&Examyiesaehat F@:icablsgn $@yr¢s a5 €19 9 qwssg)
dextran, soluble starch nd sucrose, ,and exanpl S? |nor?an|c or
o‘g]etﬁ" FafesP-

organi ¢ ni%% 1B s Relfe (dmBRcimidaits, VRt lgﬁl rd 2481 ds "hedr khe
steep |iqudst Qﬁaom@eha%&gbas Rel vaxlikact theopezhokicalf Cak@amaN¢irology,

t t t th th tr t f
eS8, Py TR Bo s P or RERaTRT SRR GF G L ACe.S s Bt e method
di hydr ogenphesphate,c@nd. nﬁg:ﬂesmamlchﬂsml delol . Bi,tam B35 6aalbbi (985 ) when

(for exa 1€ cli, eQ anpicillin, kananycin, etc.). 30
mltlvatrgén |sl{per %\4‘— rl]%'e& r%/ od known in the art. Cultivation

condi tions such Tas tze’nﬂpaacr%llhlbar plagdfont G thedhALIMnd2 i ¢ bt ionrefarably
are sel ectipg, ApRE E’ﬁ %%flcb{ éé@rﬁt LG REQLS! E‘squbié‘%z&rﬁéeQEH'H%Vﬁ%&QQed

i's overproduced. a and cultivation conditions
dependbng konh c@&uv@gtln@ertrrgnéﬁ@rmlamﬂ rlaneghbeFonl osingaitd isottelrinnipedudes

thereto. Mhgndhe NRSHScARSr DRCLS LR REEL DONYE LT NCBSEBakb hABRLAYSonead
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 nitregen source necessary for the growth
of host cells (transformants). Examples of the carbon source are

C:‘ glucose, dextran, soluble starch, and sucrose, and examples of the
inoxganic or organic nitrogen source are ammonium salts, nitrates,
amino acids, corn steep liquor, peptone, casein, meet extract, soy

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

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

Specific media and cultivation conditions used depending cn

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

When the hosts are bacteria, actinomycetes, yeasts, filamentous



60 fungi, liquid nedia conprising the nutrient source nentioned above
are appropriate. The nedia with pH5 to 8 are preferably used. Wen the
host is E. coli, exanples of preferable nedia are LB nedia, M nedia
(Mller et al. Exp. Mol. Genet., Cold Spring Harbor 5 Laboratory, p.431
(1972)), YT media, etc. Using these nedia, cultivation can be perforned
usually at 14 to 43 C for about 3 to 24 hours with aeration and
stirring, if necessary. Wien the host is Bacillus, cultivation can be
perfornmed usually at 30 to 40 C for abogg 16. to 96 hours with aeration
and stirring, O if necessary. Wien the host is yeast, exanples of nedia

are Burkhol der m. ni n®' dia (Bosti,an, Proc. Natl. Acad. Sci. .USA,
Vor. o7 “A%hges T10800 meTRE HRTBRIbH A0 B 2 & B IR St igned above

Cultivat aer eaprbererdear nEtte wsithld wiadh 201 t9 35Q fHfe abtfe A 0y hddeq.

hours with aer&éi.on gnﬁ}sti rring, Cb%l\/:f nec«_‘;\Lssar%{. V\hﬁn the host, is an

ani mal cell, eY3fPIE8SACHEdtS fr & REGMRLeEont PRPhgrabbutmetiyp are 1B

(zefof et al mlad\iialneMsemmaé. Smiehter &olall2Zxpp. 01. §4:962) ) ,cNMEMymdiAHarbor
I rol og Vo

.8, p.396, (195 - RPM 1640 nedia (J. Am_.Med. Assoc., .
Vol . 1 9,¥B?°8f§t€’£§67)13-,4£1%9 @)é’giza{’(fpr .mggg.arzcﬁtﬁe‘xp. Begis MEREse media,
Vol . 73, pult(¥950p), cHanb:2 predicameet csuibeyphtof4 the4 e &drS about 3 to
preferab%¥ gbout 6.'[1:%58.e %g%fivaiﬁ&n can_be per%orned usual Iy at about
30 to 4087 8PCABolT s 355 2 Ho W& wi th- Bief%t i oh 2eane 3t Yrring, if
necessary. WieWhéhetlhwabsitsiamBdaiskints celiltiaatexamirebeflpaefhmddusually
G ace' . 5 i aont ai ni t al V| serum.(Prac. tl. _Acad. .Sci .
USA, Vol ?%85599%?%650 ?fggg%OL%rﬁng@h%ﬁ%?uﬁ et eareanrﬁ’\%oéjogu Sf4Taihg.
CuﬂLﬂbatﬁénnecaﬁsbeyperforned usual |y at about 20 to 40C for 15 to 100
hours with ae i tiLe) I’ VI t .
regi on (sol ubl @Ei{ip} ﬁHgF%AJT{Vﬁg%F't%}% Jgé%%\%e%ﬁ%ga%a%%%‘%%%ﬁ/mnlmr
pr ef er abinpdi ke (Bewbhanl LER)Ccdinbe. grasducEdl - bySbul ¥k i hg. tthet505 (1980),
above- meppbgiied styianaken ieds ¢eld & Apant s qyl arl Yoy @@ of 8hh Y pErformed

coli) and al'low ng the secretion of the protein 1n the culture o
super nat &ab2llEde 30 ta JUCtineabritddte 1{Shper nui htdeyxt i aptedipying,
t he 1t hod §lgggs§§rﬁ{i_l tration or 35 centrifugation of the obtained
culture, and the polypeptide or pqlypeptide fragnent of the present ,
invention is pﬁ???‘i%ﬂa BR& G 38180t @pimal 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. Bm. Med. Assoc., Vol.199, p.512 (1967)}, 199 media (Proc. Soc.

20 Exp. Bicl., Med., Veol.73, p.l (1950)), HamFl2 media, etc. The pH of

the media is preferably about 6 to 8. Cultivation can be performed

usually at about 30 to 40°C for about 15 to 72 hours with aeration

and stirring, if necessary.

When the host is an insect cell, an example of media is Grace’.

25 mediacontainingfetalbovine serum (Proc. Natl. Acad. Sci. USA, Vol.82,

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 preferably the human AILIM) can be produced

by culturing the above-mentioned transformed cells (particularly,

animal cell or E. coli) and allowing the secretion of the protein

in the culture supernatant. Namely, a . culture filtrate

(supernatant) is obtained by the method such as filtration or

35 centrifugation of the obtained culture, and the polypeptide or

polypeptide fragment of the present invention is purifiedandisolated



61 fromthe culture filtrate by the usual nmethod comonly used in order
to purify and isolate a natural or synthetic protein. Exanples of the
isolation and purification nethod are a nethod wutilizing specific
affinity, such as affinity chromatography, a nmethod 5 utilizing
solubility, such as salting out and solvent precipitation nethod, a
nmethod utilizing the difference in nolecular weight, such as dialysis,
ultrafiltration, gel filtration, and sodi um dodecyl

sul f at e- pol yacryl am de gel el ectrophoresias, a nethod utilizing charges,
such as ion exchange chronatography and hydroxyl apatite --10

h t t ] t he diff bicity,
sUch s T ESerY B ST i P RNC LT 1A, BREBRA: SYPAThyY ied La order
t hod ut ithi fiyh ncﬁ fif Ia*tcee o le ety gt i .
irn;oeloec?r: c-I ?ggg a by gar rr;a%l n_of nltsgrm LC: ??t he
peri pl asm or cy# ﬁ 1es :E 5 Sartards I&%?FE %ﬁ glapﬂpg%goéﬁéefﬁﬁ@ﬂghOd
bodi es oru¢éﬂﬂsiag@pdumimmaéﬂlbytyheUMQuaiaﬁﬁimnuysh&bmaaobﬁhph@tHMMtnod
cont 15 ORhon. A svsnendeq | 0, BAOBLLeL e ULY Sy ALber i, ool L ve
such as Ipgihodui ahn@dm@amldmzm;;sctilyné;féﬂdemmeememﬂ&\dua@,r tdkght, such
menbrane 2Q fdb%(i&ﬁgg c Su(r}%xtahaq_oqlol ?ptf dj_e,:r(ggc tr}_\!I | re esnc'gdllurrln\{_ﬁ odecyl

is obtai ned et as cenftr |on or ratlon
nbr ane fsnéétai’c@nppéygsp:u@ﬁmllﬁéd oF: hEéeGéFeermesslch asm?érthpdn X400z ing

"4. to ob e e tract Yo éﬁﬁ?
poI ype ggb?r %éne%’gﬁﬁs a%)s(olldgfe%x%l%?ééur |}%£&‘§atfgﬁoﬁr/n e Ccr ugrce ext Xalc%pa%e
by “tt us garometrgg2asyYi- 13 H@ttpé’fje‘élthlab%@lg Ehethief fresngr innmviednamdpbitaey .

term"insglubl ﬁscaé{ztegrse Eﬁﬁ@é hagBapbk @5 rMbhed 1&&:’?@%&9@%@1’&4%2 and
pol ypepti des on them by physical _adsorption or chéem cal |1 nkin

exanpl e, Bh&SEECA &ytidEFig (e Pfafercre’t ipupeoedgserisr PPHé%Irl p@elch as

havi ng iHEQBQQECQQQQEfQQQangba|| 30 fllter menbrane, or the |ike made

of mater-insolu@ erlaL Ecludl Iastlcs suych ashgflgst¥rqu

resin, polycar bPREE&EERFATS IR O TP 1 $5 07 ChiPdi s BEF IO L2370 §F 43 ORdid™

(2) irsol ubl eutauridr tmsﬁcfdrmaalftfg nlftl)tsfthl’ aiat Q@m@}mﬁy i sa re eld1ulsose-e
de carr xtran_carr,ier

oo RIS B3 EpacBl L ROV SR An e cant s SR R g on
carrier, podmg&izide&aln approprlate buffer. After the cell wall and/or cell
membrane of the cells and so on are disrupted by the method such as
lysis with sonication, lysozyme, and freeze-thawing, the membrane
20 fraction comprising the polypeptide of the present invention is
obtained by the method such as centrifugation or filtration. The
membrane fraction is solubilized with a detergent such as Triton—-X100
to obtain the crude extract. Finally, the polypeptide or the
polypeptide fragment is isolated and purified from the crude extract
25 Dby the usual method as illustrated above.

In the present invention, the term "insoluble carriexr” means

& carrier which is used to immobilize polypeptides on themby physical
adsorption or chemical linking. For example, the carrier can be (1)

plate, test tube, tube, or the like having internal space, bead; ball,

3¢ filter, membrane, or the like made of water-insoluble materials
including plastics such as polystyrene resin, polycarbonate résin,

silicon resin or nylon resin, or glass, and (2) inscoluble carrier

used in affinity chromatography such as cellulose carrier, agarose
" carrier, polyacrylamidecarrier, dextrancarrier, polystyrene carrier,

35 polyvnylalcohol carrier, poly amino acid carrier, porous silica

carrier, etc.



carrier, etc. 62 The "l abeling substance capable of giving detectable
signal” in accordance with the present invention includes, for exanple,
enzyme, fluorescent material, |um nescent material, biotin, avidin or
radi oi sotope, nore specifically, enzymes such as peroxidase (e.g., 5
hor ser adi sh peroxi dase) , al kaline phosphatase, (3-D gal actosi dase,

gl ucoseoxi dase, gl ucose-6-phosphat e dehydrogenase, al cohol

dehydr ogenase, mal ate dehydrogenase, penicillinase, catal ase,
apo- gl ucose oxi dase, urease, luciferase,gzcetylcholine esterase, etc.;
fluorescent materials such as fluorescein isothiocyanate 0 phycobilin

protein, rare garth chel.atin ents, da chl orj de, . ”
et ramst hyl T hBRGrm HDS ot B OIS EPaELe ath G1-S0reh 65 SaEAbIR Tiopal
1251, 13lﬂl,ac@tocrdancbﬂv@itlﬁltha\pr@s@:,ntandréruﬁdl@iﬁ@ﬂhd%t efdfex APNY, hefHne,

radiorsoggge or fl orescen t rial can give dete tabl e signal even
when used 8PBRECSEh tHetot 1NGSER s eB2 L85 13t oneP iRty ne 2Vidin  or
| um nesceatliohketopd, xbboélgp@dslﬁavd:a:tury Preayd ee 0510t ecd ghlrexsidgral (ehyt |

mhené$llomed to react Wi th one or npre substances, it ¢an provide
det e? abPB*SPEASFSD FBRTEYAAPFE) - WwAkKa £ hBe| BREFPREtagR  eRzPrE2lactPaadass,
substrat gLiug8cBecesdasy, forgﬂh@o&&PGCbh@BphéﬁﬁlOU@emy@fﬁgQﬁa§@bStraleshol

b di t f t hod 20 .
ot ity SR EPERITPe O PORTbE oy HRI TR 88 o ng BEPOFAMLABaEEncabDEaLase,
chem cal abunghesceacexiehee) urE@Be&XdMMﬂfeEMEE\ sdbhetlhbeblise esterase,

per oxi da hy be used as a.substrate.
AIternat?ggry %%ﬁg%gfﬁgmlab %%n?%ghaV|dl%f%ﬁr%%%3ﬁ% ﬁ%&F 10 yanate,

avi.dith |shzonhnhiypmsa¢ﬂmﬂrageﬁ@tthmmUakbm@lahewua@amﬁﬂuﬂamﬁynshhorlde,

7" Lob, PEFLURLERREoPLoRURSLaneeBLAR0 DR ULL ! £ 0ependbanOoLbesubuPe

of substrate to ve-nmeht roned s can
utilized Bn ‘the ‘prlesehtl . E‘Wemt i et Howearard ipr efne} r ddmliagsicents materia.

enzyme such asppeoroxigdage I%rdl@l%tol%p\gl the c Fﬁb%%%h‘&” BN N0 can give

sensitivity of detection or 30 assay as we conveni ence of
mani pul aBREACtAPad iR ¥ 6V eRderen fyFegadosabst Gnde  afaBrehatd bivwgnngsed

to 1A LI MgreAl éh%xhéganq ihBsaener danee iWit h e i Vet e0ais provide no
const ruct ed ased on the principle of immunoassay. Specifically, the

ori nci pl SSLBFTARIE SAETARY HOUSTIRY ALRYFBEE TSR T N Eh pRG ISR S Pas Bences
Edition. it €88 proHdd dSHkaywl £tsAnall Jakgsholekamplie, when the label is

an enzyme, at least a substrate is necessary for the detection.
Varicus types of substrates can be used depending on the type of method
20 formeasuring enzyme activity {colorimetry, £luoroscopy, methodusing
bioluminescence or chemical luminescence, etc.). For example, when

the label is peroxidase, hydrogen peroxide can be used as a substrate.

avidin is commonly used but is not limited to them. As requirea
25 a variety of luminescent substances can be utilized depending on the
type of substrate to be used.

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

30 assay as well as the convenience of manipulation.

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

Specifically, the principles of various methods as described

35 in “Immuncassay (3™ Edition., eds., Eiji Ishikawa et al, Igakushoin,

1%87) " can be applied.

Alternatively, when the label is biotin, avidin or enzyme-modified



1987) " can be applied. 63 Exanples of principles preferably used

i ncl ude sol i d-phase one-anti body nethod, |iquid-phase two-antibody

nmet hod, solid-phase two-antibody nmethod, sandwi ch net hod, and one- pot
met hod as described in Exam ned Published Japanese Patent Application
(JP-B) No. Hei 5 2-39747. Further, assay nethod enpl oyi ng
antigen-anti body reaction is exenplified by EMT nethod (enzyne

mul tiplied i munoassay technique) , enzynme channeling i munoassay,
enzyme nodul ator nedi ated enzyne i nmunoéassay (EMM A), enzyne inhibitor
innunoassay, i mmunoenzynonetri c assay, enzyne enhanced i mmunoassay and

proxi mal i nﬁﬁgﬁpwaua@a&%mbmeghsr@%%%w %%H | Ofb1 A1 G5
prl nci p| es Of |nnunoass§\%/1%q>]d be sel ected prop érl {)pl n accordance wt
C

t he pur poSBE RBRebedy m orisivdél-ahiass @Weﬁntté fe Bohledi einlel dfphase

procedur e+aBdLAE i H8QPMUHHRMY AN RO m%@@loaaréﬁ& Wl ph1Ghd P &b described
versatility, the 15 princi Ie of sandwi ch net hod, one-pot et hod,

sol i d- phas® Eesﬁ@ztaﬁﬁ Baayllﬁﬁteﬁoaapﬁﬁ?éepPéfC@Pé;b#\ppédmlaﬁl BT S @1@ Hei

one-pog nmethod4zis praferab) é{sblé#inle%%@d o & Chlr A |aig|%rne-%n%&beéy'r%actlon
sandwi ch net hod usjng mul ti-well mcrotiter pl at e havi ng_many we

such as 965wetferttibift al¥, BYIBn&iidiocheROGYIS njubsadsien m]ng.}poassay
pol ypepti dechs:gQe) ”@@ylmezéﬂalalﬁtQIﬁL@thlﬁhBﬁs% ?Obléﬁ%ﬁ)@&xbdhiﬁ%ﬁ%é’&ﬂﬂed

enzyme such as peroxidase or mn biotin. Brie Eﬂ tion of
Drawi ngs EPGUPe 1 KEBMCFEHect (¥ rdhet i GIARRE of 1BALPIREFan FPEnoEssay,

ant i body, iaftheBHRRohgKr Aot ddady, andyart enhumRed ghtuabksbadyaid pddi€imal
human nth:aknan Al LI M nmonocl onal anti body, analyzed by cell ELISA

usi hg ‘a f oW E§TonBrBP 2PEAErs (a) to (1) show respective results of the
assays i ndi cat etin thed pmeséﬂtamvelnt(m)u, anefl sueh msisayipieswf dmmunocassay

bi oti n-1 abel ed ant G.ant.ibody as,_a secondary antibod
e n RRE el e R b e A o A 28 AR R PRI LDRSY, Wi wever,
wi | d- typekaB-Abnscébtsthad meeﬂn mqﬂtkh Paneen{blice péspirocefluassandior

whi ch bi %!:Bn!aﬁ?@' %@Iv%@zt:'a “maéhd galz%cﬁg%%? ﬁfﬁﬁc&fc%géﬂif‘f V\%bOdéﬁe

was added e abse anti m croplate
wi | d- ."c[fypepHchNgLeC@ﬂ S sﬁ@dlw[;@én method, one—pot method, or solid-phase

ane—antibody method, more preferably sandwich method or one-potmethod

is preferablyutilized,. Particularly preferred is sandwich method
using multi-well microtiter plate having many wells such as 96-well
"microplate, or cne—pot method using beads on which polypeptide 1is

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 resactivities of anti-human IgG

25 antibody, anti~human Igk antibody and anti-human IgFc antibody to
thehumananti—humanAILIMnmnoclonalaﬁtibody,analyzedbycellELISA
using a flow cytometer.

Panals (a) to (1) show respective results of the assays indicated
belaw.

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

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

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



64 plated. Panel (c) : result of assay in which biotin-I|abeled
anti-human |gFc antibody as a secondary antibody was added in the
absence of primary antibody into the mcroplate where wld-type HPB- ALL
cells 5 had been plated. Panel (d) : result of assay in which human
anti-human AILIM nonocl onal anti body JMab-136 was used as a primary
anti body and biotin-Ilabeled anti-human 1gG anti body was used as a
secondary antibody. 10 Panel (e) : result of assay in which hunman
anti-human Al LIM nonocl onal anti body JMgh-136 was used as a primary
anti body ar' biotin-|abeled anti-human 1gK anti body was used as a
secondar 4|body. Panel (f) : result of assay in which human
antl-hu t2%99M 15 nonocl onal anti body JMWab-136 was used as a primary

anti bgdy and lm;@ﬁdl“-(gabdlr@ﬁ&ﬁﬂtdf mmyl |J.};§Fﬁh@ﬂhi1§)@c§iw:l.ﬂ\aﬁaﬁéﬁgd an @ -human
secondar nti bha ane resu t 0; a sa u
anti - hunérgk_%d E%l%oasoﬁal(s‘% ‘{%‘% Etfé\%dic T?ﬁ iFRggpce of
anti bodyparridlar@g agmwow ?h?ﬁ?dhé%ifhﬂﬂ?atbgﬁméﬁéln\?ﬁm—ht\%pe UsEeRl- AISL, &2l ls
secondar i bo Pane - result of assay in iC uman

bt I SR i

anti - onal anti body JMab-138 was used as a primary

anti body and MamQU1kabanykumﬁ|omumaaaygxnanhubﬁdhuwaﬁ|¢ﬁﬁi4ﬁﬁman AILIM
secondar ant.i bo ne result of, assay in.which

ot 1 R R O AP bbas Soan i v SsBH IRy Aty and
antibodybamildmhahaiddﬂﬁﬂtnkhmmanhmg&ndqﬁ&b@dylbadymaﬂdLmﬁdaa$arondary
secondarg t%ELcﬁfdy' 30 Panel (j) : result of assay in which human

anti - human 9 nonocl onal anti body JMab-139 was used as a prinary
ant™pbdy and PBieoeiln-( bébdna$w&u|GmumaﬂaYg£hawhnbhdyuwas @gdd ~asman AILIM

secondar)ﬁ n%%o&%qyf)arﬁﬁ% k&Mabrf§§ gagf ﬁ%b%ﬁfi‘gagﬁ a‘@kgga?gn‘aﬂtlbong ar '

anti - human nnnoc onal "anti was- use
antlbodybam¢ldahmhaidiﬂnntmkkumanhﬁg&nAQﬁiEmmybﬂdy wasdu sed aSSECORdal

secondargntibody_

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

15 monoclonal antibody JMab-136 was used as a primary antibedy 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

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

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

25 antibody.

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

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

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

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

biotin-labeled anti-human IgK antibedy was used as a secondary



65 antibody. Panel (1) : result of assay in which human anti-human

Al LI M nonocl onal anti body JMab-139 was used as a prinmary anti body and

bi oti n-1abel ed anti-human |1 gFc anti body was used as a secondary 5

anti body. The curve with open synbols in each panel corresponds to the
result of assay in which human anti-KLH nonocl onal anti body was used as
the control antibody. Figure 2 shows a calibration curve with respect to
human 1gG 0O nonocl onal antibody (standard material) assayed by

sandwi tch ELI SA using anti-human | gG an€iSbody. The vertical axis

i ndi cates fluorescence intensity, and the horizontal axis indicates the
concentragﬁg?bga the standard material. Figure 3 shows binding
activities of various nouse anti-human 15 Al LI M nonocl onal anti bodies to
human Al LI M ovelaxpk ebbli ngresebdhbirfiams sagHOnc eflishohumard -aype-1oH@n ATLIM
cells. T I I Sy Lagdi S 1falgu | bt ensi_t; an. .i.ndex

of bindi2§0§§§}%§$£ ?%t§%ga?e§gk i%gﬁtq§§fﬁ§¥%§né t%eiﬁé%P% nﬁﬁtl§k|§ and
i ndi cat esbipbirgoheeniedt fbhiohunpe dnFichedyciddod. w2 Thedt esma’ @4@ondary
t he f@gurgntggggﬁges the result of a binding assay to the wld-type CHO
cell, and "human™ indicates the result of a binding assay to the hunan

Al LI M over expr eBt§ ity Tvec ridion apercHenbedss| inFegohepdnshovgrbesmiinds to the

activities.Qf1 ¥ 9UsahUBR AU hﬁﬂgﬁnangal?—ﬂﬂl-|HMMQ§H£Ln%5t§PB%igqﬂ%§n§ﬁed

or human anti - KLH nonotl onal anti bodies as a negative contro
Al LI M oveR@xphessphgrebcdmbtRafY - CHO cells or wild-type CHO cells. The

vertical axis indhpat es shower 8seanae bt 8Askhyyvasyapni PdeXec i+ DIMEANI 146
activity to the reconbinant cells, and the horizontal axi's 30 i1 ndicates

t hdcOncIRPRAE+ DR bt ot | (FTRRdsdFea terd atdr arsarer by $ancdvitgiy ELISA

i ndi cat esys hegrestl th@ha® bgedingibagsay to the wild-type CHO cell, and
"human" indicat@js the result of a binding assay to the human .
Al LI M over expr e¥ ?rﬁf?%ﬁﬁﬁhﬁ%ﬁﬂﬁ CEY LIRS SRS KHAW HithaiaRg the

activiti eisopfzymtd Dasibuiredi @tds RiapdonAddMuinoekonad saahtbodim@setr@al
human Al Ll Moveﬁriegxlprree sgﬂgwgegfrqgiggngctivities of various mouse anti-human
15 AILIMmonocleonal antibodies tohumanAILIM-overexpressing recombinant

CHO cells or wild-type CHO cells.

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

20 The term “CHO” in the figure indicates the result of a binding

assay to the wild-type CHO cell, and “*human” indicates the result

_ of a binding assay to the human AILIM-overexpressing recombinant CHO
~ cell.

Figure 4 shows binding activities of various human anti-human

25 AILIM monocleonal antibodies or human anti-KLH monoclonal antibodies
as a negative control to human AILIM-overexpressing recombinant CHOC
cells aor wild-type CHO cells.

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

30 indicates the concentration of the antibody added.

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

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

AILIMmonoclonal antibodies tohumanAILIM-overexpressing recombinant



66 CHO cells or wld-type CHO cells. The vertical axis indicates
fluorescence intensity as an index of binding activity to the

reconbi nant cells, and the horizontal axis indicates the concentration
of the antibody added. 5 The term"CHO' in the figure indicates the

result of a binding assay to the wild-type CHO cell, and "human”
indicates the result of a binding assay to the human
Al LI M over expressi ng reconbi nant CHO cell. Figure 6 shows binding

activities of various human anti-human \w, 0O Al LI Mronocl onal anti bodies
to human Al LI M over expressi ng reconbi nant6é CHO cells or wld-type CHO
cells. The vertical axis indicates fluorescence intensity as an ind, of

bi ndi ng acdoveLy14 dokhes 1@cepbnanb eehls, and the horizontal axis
i ndi cates the concentration of the anti bodﬁ added. 15 The term "CHO' in
g

the figure indiht ¥§rtheatedtte bidicisrdifAgorgessayceolphenditd-asype CMiex
cel I, andsf imRn'ng ¢t cate ﬂ&%h@eﬁyéémbﬁa@t @e&(i'sngaﬁast% h% gbgntﬂﬁ%ls

Al LI Moverexpre55| ng reconbi nant gure shows I ng
activiti esReEC'5®S ahlte - W%%HAFEFNPHZanﬁh@cﬁGﬁépogm |al§563<ﬁdes to nouse

Al LI Msover expr egsd r&arfneegﬂbrrnﬁﬂtt@@lgﬁ%' $nQk cWtkd- %H@%Q@@%'f' g bJA}ﬁng
vertical axis indicates f| uorescence ntenS|ty as an | ndex bi ndil ng

activity 5N St inht T RE | SO afRf &k hea b T vl h%hsca?%mﬂésﬁ ggesult

t he concesit z:abi 90ifE 44 Arbl badyhatkded 125~ Phe rfegiPe sEHEy rRcbhBihhgHI &0
mdmates%f result of a binding assay to the wild-type CHO cell, and
nouse ates the result of a binding assay to the nouse

Al LI M oyer expr esisjuig sﬁsmbis nadd: dﬁr@h adiﬁlgioitilﬁngfGVQri:aﬁwslllbﬂnﬂﬁl!agg:di_—human
activ | € varl ous man .antj.- hu nonocl onal .anti bodi es
e B R e Ra et AR DA b Bund g T RO I o S A e
Al LI M oveliXpresks ngr rechibt ppat CBbiQcetesls or wil d- type CHO ceI I's. The
vertical axis Iﬂ_ldl cat S uor escengce i.nt egfi t%FaS an i nd i ndi n

f
activity to the tedo ﬁ%%ta}éjé?lls 55 th 76RtaF h&?%nségy |aﬁ‘d?’6
t he concenf batud@ngoeicthei@nttiobbny :a&j:d:embln‘ﬁre: telis", GHM titre hheitbgtak axis

I ndi cat esiz{c.fl]fcg'@e%”gheOfcoan@éI[}gj:Qgion of the antibody added.

15 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 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 indicetes the result of a binding
assay to the wild-type CHO cell, and “mouse” indicates the result
of a binding assay to the mouse AILIM-overexpressing recombinant CHO
cell.

Figure 8 shows binding activities of various human anti-human

30 AILIM monoclonal antibodies or human anti-XKLH monoclenal antibodies
as a negative control to mouse AILIM-overexpressing recombinant CHO
cells or wild-type CHO cells,

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

35 indicates the concentration of the antibody added.

The term “CHO” in the figure indicates the result of a binding



67 assay to the wld-type CHO cell, and "nouse" indicates the result
of a binding assay to the nouse Al LI M overexpressing reconbi nant CHO
cell. Figure 9 shows binding activities of various human anti-human 5
Al LI M nonocl onal anti bodi es to nouse Al LI M overexpressing reconbi nant
CHO cells or wild-type CHO cells. The vertical axis indicates
fluorescence intensity as an index of binding activity to the

reconbi nant cells, and the horizontal axis indicates the concentration
of the antibody added. 10 The term "CHO' &7n the figure indicates the
result of a binding assay to the wild-type CHO cell, and "nouse"

i ndi cat esagkhgyr esuthe @f1a-bypdi Bgoagsdy tondNendPUSe indicates the result
Al LI M over expr essj ng reconbi nant CHO cell. Figure 10 shows bi nding

activi ti e®%ot RIAGLOYUs2RERAT QiR ROWAR ALE MNovaveHPressone Taaenboaras CHO
to mouse AkLhM overexpressing reconbinant CHO cells or wld-type CHO
cells. The vertical axis indicates fluorescence intensity as an index
of binding acti V82 c SREVECRARBLRIRCEETIGIend VRELREF Lunenlanhdduman

i ndi ca es atthemeRneenbhaliot iodies aphbhadn radeede2Q xHhe 88 rddddbidhnt
the figure |nd|c§tes the result of a binding assay to the w ld-type CHO
cel I, and“fRoG8éls| RAi tates™vRe FEOUFRLLSF binding assay to the nouse

Al LI M over ex]pr esBé ﬁ&ﬂﬂ&@ﬂbhﬁﬁﬁtirﬁﬂa_tesﬁQ'lhorgisgéﬁ@;a1ﬂn“l§@@¥\§t%ia§déﬁ'gndex
activities . various, nouse anti-rat 5. Al LI M nonocl onal, aptibodies to
rat A|L|N933%P§§BE%§§Fﬁ§l EchbiTahEc® %%?F?qgﬁfm?$ﬁj¥V$ OELEPRERE £txis
The verti¢abiaxissi alecabpsehtuaresaence that @Asibydgs addedndex of

bi ndi activity, tq the, gnbi nant cells, .and the hqrizontal_ axis, . ..
"ndi Cotes the CORCETTTAl FAR OF™tRE AME BSH) M AUBRHSS 30" TAE TarnPs GG RTH
t he figuresesagi tat esetheldesybd CHCacdl hdiaxgl ‘assayet dridiecatd d-ttheper«Cdt
cell, and_%rat" indic e f bi ndi_ ng_assay _to_the rat

ATLI M over b Paealiy B sy ok ots € Al B8RSR O P 06 Blane cro
activitiesedf.various human anti-human Al LI M nonocl onal anti bodi es or

AT o ey oLEFOEL 0L 200 0y 28305 o0t S SO Ol b,

15 AILIMmonoclonal antibodies tomouse AILIM~overexpressingrecombinant
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.

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

Figure 11 shows binding activities of various mouse anti-rat

25 AILIM monoclonal antibodies to rat 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
indicates the concentration of the antibody added.

30 The term “CHO” in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “rat” indicates the result of
abindingassayto'uuaratAILIM—overexpressingrecombinantCHOceli.

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

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

cells or wild-type CHO cells.



68 The vertical axis indicates fluorescence intensity as an index of

bi nding activity to the reconbinant cells, and the horizontal axis

i ndi cates the concentration of the antibody added. The term"CHO' in the
figure indicates the result of a binding 5 assay to the wild-type CHO -
cell, and "rat" indicates the result of a binding assay to the rat

Al LI M over expressi ng reconbi nant CHO cell. Figure 13 shows binding
activities of various human anti-human Al LI M nonocl onal antibodies to
rat Al LI Moverexpressing reconbinant CH3cells or wild-type CHO cells.
The vertical axis indicates fluorescence intensity as an index of

bi ndi ng acti vi t Yol gg;rgj 1ant Ll s d. the hor.i tal_.axL - .
i ndi cates the Ji(‘;}éﬁc"genrtt%r.l’Lacfél{Jg(r‘:li 0 ?ﬁgagﬁﬁ?%ofdlﬁar}c? ecd:'fngl]%elntztgepir%%“t alnnlflﬁgx
figure ipdichtédsng hetioddgivt toftle bewdnbgnaassaylls, tdmel whedrdyip @40 axis
cell, and_"rat' _indica Ul t 5 a .bi.nding y to the rat

Al LI M ovgpgf(%r%gggi gggr t&?@ﬁbplﬁc%%e&%ﬁboggeﬁh.]e I‘—aingéalrbeC> % %ﬁ%%v@' bi ndi ng
activities of Vheitoxrgn NGH am thiufegu rAlindy argrece Ithwak eant tbotlizebihding

rat ALl Ms%?r%p{rﬁé i N0 REOTIANRAY ¢ Cst%c%génOinemgfgypechg%%gpksof

The vertical “axis I ndicat esﬁﬁouor escence I'ntensrty as an I hdeX

bi ndi ng actinvding eeselete &henbd hdnildEldver eapd sssa. priezombahaagiGHO cell.
i ndi cates the tr-athen of; Lhe i ; : "MmaGH G+ 5 D
figure indicat gg&?ﬁ% lrjgsul t s_'gl%la b?ﬁcr}‘lldr#&%?s%%sggovt%goe\nglrg?ﬂaype %&Jﬁ'&n
cel |, andILZMtmonguliqrakantidadqd toorat AIBilMtiove resteIvincheepambinant

Al LI M overexpeessi Bg LesambipanicHeiQaeld 25 Figure 15 shows
i ivity of T cCell I

proliferation activity el |'s derived from a nornmal heal thy person
"donot A" in tReedesigol 2iHe ARELOREYS FFluaneRranrs Ag teasiitna aesr yndex

signal by evafdoUugy ABY3G 2Rt to RHAR e AbkbMha ABNOL] DDAl RNERBAH 1S d#TiaNga R -
m cropl ate coated with anti-hunman CD3 _ npnocl onal anti body together with

mouse antPIRGRERS AFLEMERBREEFRAICR @ aftitnsdiE 1oAY 9Yeal axi s

i ndi cates the appWHrof @RIl UhathenEDHPRF alidArtatefs B rébyrtdifne BSnding
i ndex of the degree of, cel eration, and the horizont axi s

| proli
i ndi cat e8S6RE EOnELRIt Yt _OWISEF QUse bt 120U me = AR cl-BfiaF SSult of
ant ilmdy a BhhdFirgleesio shane psolATianpicven saglresstihplretonpihandeHovedll.

];][ om a nornal Fnt]gg)l:é qyél B%E%%”buqc%‘% aAc‘:ItlivliQ:j:[ehseo 574 ic];gg l';[urr]neanagycgl—ktnyman
AILIM monoclonal antibodies to rat AILIM-overexpressing recombinant
CHO cells or wild-type CHO cells.
The vertical axis indicates fluorescence intensity as an index
20 of binding activity to the recombinant cells, and the horizontal axis
indicates the concentration of the antibody added.

The term “CHO” in the figure indicates the result of a binding
assay to the wild-type CHO cell, and “rat” indicates the result of ~
a binding assay to the rat AILIM-overexpressing recombinant CHO cell
25 Figure 15 shows proliferation activity of T cells derived from

a normal healthy person “donor A" in the assay for the activity of
transducing costimulatory signal by varicus mouse anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with mouse anti-human AILIM monoclonal
30 antibody.
Theverticalaxisindicatestheamountofcellularincorporation
of'[aﬂ]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human
AILIM monoclonal antibody.
35 Figure 16 shows proliferation activity of T cells derived from

a normal healthy person ‘“donor A” in the assay for the activity of

+



69 transducing costinulatory signal by various human anti-human Al LI M
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. 5 The vertical axis indicates the anount of cellular
incorporation of [3H thym dine as an index of the degree of cell
proliferation, and the horizontal axis indicates the concentration of
human anti-human Al LI M nonocl onal antibody. Figure 17 shows
proliferation activity of T cells derivede¥rom 10 a nornmal healthy
person "donor B" in the assay for the activity of transducing

costi mul atiQry, <§1,998L OYs¥@h104%0 u§§%ﬁ?%”§ﬂ$¥ﬁ%ﬁ@%%%%E?%pgg%kgﬁg%aP AILIM

antibodi es using a mcroplate coated _ nonocl ona
ant i body megechenahi antipodécantsinymanisrbplhrencesbadlvithanbddiumds CD3

The verti ¢al IS . b ndi t : I j or,at.i of
54 ¢y dengtibRat L EAERy U AR 18l Al e IR A kol o1 onan

hori zont al2ndéPediyndi cat es t he concentrati on of nouse anti-human AlILIM

monocl gnal  anti Begdyre kil NI $xfi gﬂafica'lcéls,'?%{'e 1 Adi sabed. ﬁ%ﬁ!%}r %c&?@yaéi“on

whi ch 20 antj-human CETP nonocl onal antibody was used as the negative
control, ofhétdddveidine asual ia@Max Rindre Aeriendhoes bhercddfebatjon, and

Fi gure 18 :$oms: DIOk4d 1AL ON raGldatdsy tRE dok@dd Srdefdy e hupdh s QUi Blan
heal t hy persaon "donor B" .in the assay for the activity of - transducing

cost i mul afdtyMsPgRar By edariidde K¥ran anti - hunan Al LI M 25 nonocl onal

anti bodi es usi ngigu#é arophate peatedeyhthoandeungp 008 c4mNPaLotald from
ant.i body toget her with human anti -Quman Al LI M nonocl onal. anti body. The

vertithl AxPETPAYiteR ESRY REEMUNt IR AT ditarthen@5Sadr APFoRte getivity of
[ 3H t hymi dirBesascangi dclexintliberdegl @eaDibeellripihel nbasat kadi-matkn IXLIM
the hori zont al axi; i r%Jj caées t he, concentr at gog of hun('?n anti -Eu_rrtgn 3
Al LI M monBEF8RAP &Rt T hoty° A7 tHi ¥'F gl 6T°PAAtE -9@3F =1 i CapBET redme CP3
of assay menwhichal humeibedy icddstmonedtbnadu sataradyhuves: AsedM asridid cnal
negative g@g&éga i nstead of the human anti-human Al LI M nonocl onal

ant i body. g&fe 19 shows proliferation activity of T cells derived
fromla normal heakehylipedsonis doddraBlsithetdneassay dedrlulee Totdrrdna dfon

of fH]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human
AILIM monoclonal antibody.
In this figure, “JHCl” indicated result of assay in which
20 anti-human CETP mcnocleonal antibody was used as the negative contrel,
instead of the mouse anti-human AILIM monoclonal antibody.
. Figure 18 shows proliferation activity of T cells derived from
s a normal healthy person “donor B” in the assay for the activity of -
transducing costimulatory signal by various human anti-human AILIM
25 monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoclonal
antibody.
The vertical axis indicates the amount of cellular incorporaticn
of [PH]thymidine as an index of the degree of cell proliferation, and
30 the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody. |
In this figure, “anti-XLH” indicates result of assay in which
human anti-KLH monocleonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.
35 Figure 19 shows proliferation activity of T cells derived from

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



70 transducing costinmulatory signal by various human anti-human Al LI M
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. 5 The vertical axis indicates the anount of cellular
incorporation of [3H thym dine as an index of the degree of cel
proliferation, and the horizontal axis indicates the concentration of
human anti-hunman Al LI M nonocl onal antibody. In this figure, "anti-KLH
i ndicates result of assay in which _$ human anti-KLH nonocl onal

anti body was used as the negative controbp instead of the human
anti-human AlLIM nonoclonal antibody Figure 20 shows proliferation
activity son_"donor

The assay rae i B gt LG ER B0 B et R o SRS PNy hrL oy

vari ous nmuszskunalIamnmbq@MQQNU$5ngummuknmmﬂl&mﬁ|dmaﬂa@swmshf@ptu human CD3
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this figure,*2JtiGitidhdecat es iedek toﬁ)fthasd;@gree athicel 1- pﬁ@liféwmtszEE?xd
nnnoclon AL ho S d. as ative control. ead of the

nouse ant| %OIQ %%t %%%gc ona# od§°g5§ g%ﬁg 23 $|  anti=human
prollfenﬂﬂﬁﬂﬂzmnnaqlqn@ﬁ ahteb¢®yder|ved from a normal healthy person

tdonor & i n the aRsayeLanrLhes a6t Wit Qfa dLANSOYGING COSILU ALl Y o

si gnal by vari ous hunman~anti-h onal ant1 sing
m crepl at@mﬁéﬂl\ﬂ@ﬁ RaRechonah a@lbaqumcsowadad@rﬂ I:b@dyeq;@@e{m@pnwndi .

human ant:i qgﬂﬁﬁgo t C
|nd|cate§JI e anDunt ﬂ% ce uI%?éIﬁgg?%%r%??g% mgF8F§§$Bi ghtg}gne as an
i ndex of the dégewa<oflcerdvpmaiolidesnitdon angivihy worl zentaldandwed fro .

i ndi cat e tnfaﬁmpaqna%tlr@lty 2R r3bnhupBRoaNEE - DB, fééé%" f@ﬂOﬁIeO%'mlty of

anti body. 35 In th ure, "anti-KLH' indicates result of assay
whi ch hmsoﬂﬂqmqﬂ LRI Yaht PBBdYDWie%a b eds deou I qxefgtmm@n AILIM

conttigl, monocional antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with mouse anti-human AILIM monocleonal
antibody.

The vertical axis indicates the amount of cellular incorporation

- of [’H] thymidine as ar 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, "“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 monocleonal antibody.
25 Figure 21 shows proliferation activity of T cells derived from

a normal healthy person “donor C” in the assay for the activity of

transducing ceostimulatory 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 [PH]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.

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

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



71 instead of the human anti-human Al LI M nonocl onal antibody. O her
notations are as follows: "124": human anti-human Al LI M nonocl onal

anti body JMab124. "126": human anti-human Al LI M nonocl onal anti body
JMvabl 26. 5 "127": hurman anti-human Al LI M nonocl onal anti body JMab127.
Figure 22 shows proliferation activity of T cells derived from a nornal
heal t hy person "donor C' in the assay for the activity of transducing
costimul atory signal by various hunman anti-hunman Al LIM nonocl onal

anti bodi es using a microplate coated withlanti-hunan CD3 10 nonocl onal
anti body together w th hunman anti - human AI LI M nonocl onal anti body. The

verti cal i diGat Amynt; _of i %RF
[ 3H t hym :flr?géaasra gﬁjal egﬂﬁ? t he d'egree ofA ﬁ#f procpl’? ra]tlontﬁ;od&, t he

hori zont al axi sOthéﬁc@P@ttl@@Sc@ﬁ@eer goild®wsf: human anti - human
Al LI M monocl onak agii, bedhy, %nttll'—ﬁufn' gub Llﬁflamonolgignaln%' ga%lgr %‘?ﬁxlbtl’)tl .

of assay in which human anti - KLH nonoc ona ant1 body was usée
negati ve control'}26{"nsheg@nofntichikmaan 23AlM meree LAnMamtridodondMabl126 .

anti bogly. Q her wpotat.i %ﬁlafﬁf %n%%%% H‘A%IL%QI b clo?x‘éhria%naﬂ%odsfumblﬂ

Al LI M nonocl onal anti body J . "135": human ant uman
monocl onal anti Eéayrgl\%l%‘@ws pIQélfeh@hﬁﬁnaﬁﬁthtﬁmanT 9V Ipdeclivrdl from

anti body JMaBh361 hghg%g §r§£‘1‘?v‘5dc51{é)xl:'(f‘erﬁ$ O3 %%ts'a\{/' E¥r0£ f-{_]iélty of

derived froma nornal i gerson "donor C' inth assay
activity Gﬁfanzgupulaﬁsaaéth@u BEPFYILT B Y B gmmw hamasu@nﬁunﬁwnan AILIM

ant i - humap ofAbkh Mhaoanek 88ak e 3ntd BRfizes: H8bPYa8e ”&&J‘&Qﬁ %z%hcgﬁﬁﬁdh%gﬁ CD3
anti - human CD3 . nonocl onal ~anti body together with human anti-human AlLIM

monoct bnaMorRRt PEadyan TheO B rqesalisa i th iyt ak e tihd uidsuft o wqczﬂ%al
i ncor por ata'h@iboa? of [3H] thym' dine as an index of the degree of cell
proliferation t he Cr‘?ﬁ-nl zontal ~axis indicates the caoncentrati on of

hunan anti - hunar'ﬂ'lﬂeﬁ(e!ﬁ% St DREFIGAERRIRY AT hPS aelgirler nGRTRFFLon

i ndi cat es ofe$iH trigimiabisay alsﬂafi\/filrﬁh:x bﬂnﬁna dpigireKLEF chbﬁﬂahfaﬁét.b@ﬂy and
was used st ead of the hu\r}%n anti -

t t.r ol
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15 AILIM meonoclonal antibody.

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

Other notations are as follows:

20 “128”: human anti-human AILIM monoclonal antibody JMablZ8.

“1357: human anti-human AILIM monoclonal antibody JMabl35.

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

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

25 transducing costimulatery 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.

Theverticalaxisihdicatestheamountofcellularincorporation

30 of [’H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.

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

35 instead of the human anti-human AILIM monoclcnal antibody.

Other notations are as follows:



72 "137": human anti-human Al LI M nonocl onal anti body JMabl 37. "138":
human anti - human Al LI M nonocl onal anti body JMabl 38. "139": human
anti - human Al LI M nonocl onal anti body JMabl 39. Figure 24 shows
proliferation activity of T cells derived from5 a normal heal thy person
"donor C'" in the assay for the activity of transducing costinulatory
signal by various human anti-human Al LIM nonocl onal antibodies using a
m croplate coated with anti-human CD3 nonocl onal anti body together with
human anti - human Al LI M nonocl onal antibogdy. 0 The vertical axis

i ndi cates the amount of cellular incorporation of [3H thym dine as an

i ndex of the degres, of cell proliferati r the,horizonta XI

i ndi cates the cgr??en‘t FAi%h agqtlhm}?rérﬁi%nxﬂon%ﬁﬁ%ﬁ?) F‘%ﬂgy Mab137.
anti body. In thilSsfi:gunenan’ antiiHilar ridl CHY esoriesubhadf aA8SBYd NTMALERS .
15 human anti - KLH nonqogl onal_ _anti.bod ed as the negatiyve. control

i nstead of the h:?r%ari glrﬂrr}a-nht?rrrla ,&Iul_“}a?\/ﬂ \r%ﬁ[()#ﬁdﬁ?ﬂm% ?P%gd%‘%@ﬂ%f}’ JMab139.
not ati ons are &sghae ddsshdvisi@trollidematdn abuteatN &f M aentel @i ved from
anti bpdy JMab14Q. . ." ". human anti-hunpn. Al LI M nonocl pnal _.anti bady,
Thebr g1 @ SRR re gty BAE TR o o Bp Ay Fant A ERS 15557 B0 eeiii Ay of
from a namramlsduedlnchopdaisoi atdogos iBhalnbyheaassay fuanad henwictiundry agfl.IM
t ransduci [ ' ; var.i use anti,- hupan AlLI.M

nonocl ona%glgﬁgi%’tﬁlgyégittgé?g%ggq?nélcr%pai gltlecq“clfs ared W ﬁegangﬁuarfgrf— an Cb3
monoc!| onalongetlicsedy 2anggerhgr tage them wsdhabumamuaan i Ahihivh folioid onacci2hal
anti body ., Ih tical axis indicates the anount of cellul ar

i ncor poration f° [3H thymi dine as an index of the degree of cell
proli%eration, Therderthechbrkiedndlicates thelrratos atheetbntantingpirpre refcion

nouse antis- Puph, nog! ghal t ] I [ L O CJHCTY s
i ndi cat etgfr lgsul t %nﬁ%jérg%yrggi %_ﬁvm‘i ch %gnj'%?g%%%ﬁg%@%&gn%%o% %\% raant'J'f_%(%’d)?r
was usedt&s kAElmegaeivextontibicatdmiheadoprenigarbesec Aritumanrat Labum

nonocl onalrrapt ede1 JHAUrE A snPews proliferation activity of T cells
derived from nor mal heal thy pérson "donor D' in the assay for the

activity of 3gnt FRAS AW c oSN HulfRioT y réligiedie shF ovslicons atmmin in which

ant i riUMaAMALLL M IDROG| ied c Bt 1baditeBodyl PEs8:48EAPLRE Si&pRatiRt WolhlRrol ,

antl _hurr?.gs(t:ggd of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:
“140%: human anti-human AILIM monoclonal antibody JMabl40.
“141”: human anti-human AILIM monoclonal antibody JMabld4l.

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 micreplate coated with anti-human CDX ~
monoclonal antibody together with mouse'anti-human AILIM monocleona.

25 antibedy.

Thevertical axis indicates the amount of cellular incorporation
of [’H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentraticn of mouse anti-human
AILIM meonoclonal antibody.

30 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 monoclonal antibody.

Figure 26 shows proliferation activity of T cells derived from
a normal healthy person “denor D” in the assay for the activity of

35 transducing costimulatory signal by varicus human anti-human AILIM

monoclonal antibodies using a microplate coated with anti-human CD3



73 nonocl onal anti body together with human anti-human Al LI M nonocl onal
anti body. The vertical axis indicates the anmount of cellular
incorporation of [3H thym dine as an index of the degree of cell
proliferation, and 5 the horizontal axis indicates the concentration of
human anti-human 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-hunman Al LIM
nonocl onal antibody. to Other notations a3 as follows: "124": human
anti-human Al LI M nonocl onal anti body JMab124. 1"126": human anti - hunman

Al LI M nongcl onal ant | b b12 "127Y:. human huma | M

nonocl onapogﬁtcﬁt% %Iﬁ/g%?jg’yw%oﬁe =& E‘}%E‘Hb 2B %00 meairbgzgh#i PrRgcbpnal
T cells danlt\z.exdadfyr om 15 a normal heal thy person "donor D' in the assay
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cell prol Aﬁéﬂaﬁ monpcé,ndalt hethbpidgont al axis indicates the concentration
of nouse anti - noR n a f|

"anti - KLH' | nd| cat eslsrglst?hwedf gglstg %iILH V\#gﬁggﬁ%‘é rradnlstantf?gﬁﬁﬁy in which

nmonocl onahuaani ot~ Kles mgedlasatlhentnég@dyv@s:umadois thisnsegatiivé d¢drecrol,

human ant i ngg@ﬁ A%thMenﬂﬂﬁﬁhogﬁlti\aEPk}PﬁdXIL%ﬁt{on%%t]_%1 g.n%jﬁ%agfg%’

foll ows: hurran ant1 - human nonocl onal anti
"135":0 human anPthaunBAtALi¢M neneckaniblaawsbody JMab135. 30 "136":

human ant i - humaa Q\h“%ﬁfﬁé‘ﬂcéﬂﬂﬁj-h ghb@gz%ﬁ'\/ﬁ%{%moﬁbguaﬁtzﬁoag}owabh4

prol|ferat|on act|V|ty of cel erive rom a normnal person
"donor D' in theléésathtant%@tachvma@yAéﬁlMtmaﬁge&@nﬁé é6§ﬂPHGVa§HﬁP126

si gnal Dby varlou§zhunaﬂu@@tlaﬂﬂﬂnﬂuﬁthlhtL@nnasheeabnamthh@@beayusmaglév
m cropl ate coated with anti-human 35, monocl onal anti bod Stgeet her

with human anti FREWER ¥ EPRA‘WH‘@F& R iasddyrity of T cel rived from

15 a normal healthy person “donor D" in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody tegether with human anti-—human AILIM monoclonal
antibody.

20 The vertical axis indicates the amount of cellular incorporation
of [PH]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human

AILIM monoclonal antibody.
In this figure, “anti-KLH” indicates result of assay in which

25 human anti-KILH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:
“128”: human anti-human AILIM monoclonal antibody JMablZ28.
“1357: human anti-human AILIM monoclonal antibody JMabl35.
30 “136": human anti-human AILIM monoclonal antibody JMabl36.
Figure 28 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3

35 monoclonal antibody together with human anti-human AILIM monoclonal

antibody.



74 The vertical axis indicates the anmount of cellular incorporation of
[3H thym dine as an i ndex of the degree of cell proliferation, and the
hori zontal axis indicates the concentration of human anti-human AILIM
nonocl onal antibody. 5 In this figure, "anti-KLH" indicates result of
assay in which human anti-KLH nonocl onal anti body was used as the

negative control, instead of the human anti-human Al LI M nonocl onal
anti body. Qther notations are as follows: "137": human anti-hunman Al LIM
nonocl onal anti body JMab137. "138": hum@d anti-human Al LI M nonocl onal

anti body Jvab138. "139": human anti-human Al LI M nonocl onal anti body
JMab139 Fi 29 sh Liferat t d d
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anti - KL 4 pdl g3t es: fesillda 0f - 2598% il 6. AUABR10LY- KL apnoc! onal
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anti - human Al lemmt@ﬁ@lowtamdw le@hér notations are as foI | ows:

"140": human antjiy mmoc On jl%ﬁ@@@h%%gﬁ% Jaeggciyﬁghélgnu'b%é}" TMBYHER |

anti - hunman Al LI ure 30 sh
proliferation act38/i:it pugfan a:réushleréanvéafawomao%pﬁaﬂ radliblegdypdMabn 38.

"donor E" in the pssay fdn taﬂ?tf‘-cﬁuﬁ{éﬁh@iIM%QoEB@EéHHE' Qﬂtﬁ%ﬁ&@h@b@@&é

signal by various nouse anti-human AlLIM nonocl onal antibodi es™usi n&nﬁ
1

m cropl at e coatEdrugie ﬁ9a?ﬁ@w%m@ra%ﬂﬂ)@{%a’lltan?ﬁ%d:;?ltlc?gé?ﬁé?e
nouse antd -tuime AdalMnRoBRaciseral aaMd Bodyn The ygthicabraxhs 4o sateor

t he amount of cel|ular incorporation 35 of [3H thym dine as, an index
of the degFaRSHICITY ICOFIMH S TRL Y0P~ Hiveh bﬂ/h@aﬁawﬁoh%@na%vglma?%tpéslm

the concemdi@ticih0bnABusEiaRt ishUeBA microplate coated with anti-human CD3
monoclonal antibody together with human anti-human AILIM monoclonal
antibody.
The vertical axis indicates the amount of cellular incorporation
of {3H]thymidine as an index of the degree of cell proliferation, and
20 the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody.
In this figure, “anti-KLH” indicates result of assay in which
b human anti~KLH monoclonal antibody was used as the negative control. ~
instead of the human anti-human AILIM monoclonal antibody.
25 Other notations are as follows:
“1407: human anti-human AILIM monoclonal antibody JMab140.
“1417: human anti-human AILIM monoclonal antibody JMabl4l.
Figure 30 shows proliferation activity of T cells derived from
a normal healthy person “denor E” in the assay for the activity of
30  transducing costimulatory signal by various mouse anti-human AILIM
monoclonal antibodies using a micreoplate coated with anti-human CD3
monoclonal antibody together with mouse anti-human AILIM monoclonal
antibody.
The vertical axis indicates the amount of cellular incorporaticn
35 of [PH]thymidine as an index of the degree of cell proliferation, and

+he horizontal axis indicates the concentration of mouse anti-human



75 AlLI M nonocl onal antibody. In this figure, "JHCL" indicates result
of assay in which anti-human CETP nonocl onal anti body was used as the
negative control, instead of the nouse anti-human Al LI M nonocl onal
antibody. 5 Figure 31 shows proliferation activity of T cells derived
from a normal healthy person "donor E' in the assay for the activity of
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 wi th human ansi - human Al LI M nonocl onal

.0 antlbody The verti cal axis i ndi cates the amount of cellular

|ncorporat 3 t d| n an i ndex of the degree of cell

prol i feratl on, or| Yaxis indicates the concentration of
human anti - hurrarIn Atlh;usl\/l fm@mrda onalIHa:lit"i h.@dM_.caftEsl rddils féPuassay in which

"anti - KLH'_ 1 di S S n an i - KLH npnocl onal
ant i body ms%gg.ﬁ:ﬁa% C%ﬁe noengoa %‘%a/"za@%*r‘ﬁtﬁé’my W%%Pé& DRgHEh e control,
ant i - humani o tsad mﬁldﬁieonMusamtazbbmlyhuxﬁhheAIDDMamoﬂdaelaﬁelaantmlbb@yvs

"124": chuman ant antib 4, Q0 Y126":
human gntl - hunar?lél%:gal\/?jr'rﬁgnﬂac :‘um'JIL f{) d‘y Jﬁlﬁgi}éé% %% “eﬁﬁﬁ%%“d trom
anti - hunmare Aid_ﬁrrl‘alnbnedltbmabeaﬁpmbddpnblvamzzn the gm@aleZEcsrhdyh& activity of
proliferat L I 0, nor heal t hy rso
{%%%}dl\ﬁ ay ngtl-lll:stu(i%. or P §h %q. B{/ \ggn?lous rH%Jm osatntr%ul 21 RILIM

"donor E" Thn't he ac V|t t ransduci ng
si gnal . bymfanqmlhanﬁnbaduesmmngm mu‘drczﬁammnoobmadl wa‘nhlabnrdj—émman CD3

using a m rﬁﬂ:%%r%lcgﬂtﬁg ﬁ@?ﬁ 2ef
t oget her vl\ﬁ uman anti -D)ﬁkﬁ@oig m)noc ona EDQ %0@&5 r}%jhe véeﬁP e
axi s~+fdi catteibadie anount of cel | uI ar incorporation of [3H] t hym di ne as

an index of the T@%Qféetﬁafgkhsmr@léﬁ@g +R0 @Rt @céi‘fuﬂ@f'lﬁ@ekﬁbratlon
axi s indicat e§ the concentration of hunan anti-human I M nonocl onal

anti body. 9% [{R] Shyiigiine asaapi inder 9hatedesrsesd t:ebi m@;ﬁqrﬁt\mmohand

human ant itHd Horaneskanakx aatidodys ¥es Heedoashie20e8at b ¥ qe@ bati -human
i nstead of_ the human _anti._- hurr&nb Al LI M nonocl onal anti body. 35 O her

not at i ons e ARG 1(%7531 &nan anti-human Al LI M nonocl onal
ant i body JMablZ&n this figure, “anti-KLH” indicates result of assay in which

human anti-KLHE monccleonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

*1247: human anti-human AILIM monoclconal antibedy JMabl24.

20 “126”: human anti-human AILIM monoclonal antibody JMabl26.

"127”: human anti-human AILIM monoclonal antibedy JMabl27.

Figure 32 shows proliferation activity of T cells derived from .
a normal healthy person “donor E” in the assay for the activity of-
transducing costimulatory signal by various human anti-human AILIM

25 monoclonal antibodies using a microplate coated with anti~human CD3
monoclonal antibody together with human anti-human AILIM monoclonal
antibody.

Thevertical axis indicates the amount of cellular incorporation
of [*HElthymidine as an index of the degree of cell proliferation, and

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

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

35 Other notations are as follows:
“1287: human anti-human AILIM monoclonal antibody JMabl28.



76 "135": human anti-human Al LI M nonocl onal anti body JMabl 35. "136":
human anti - human Al LI M nonocl onal anti body JMabl 36. Figure 33 shows
proliferation activity of T cells derived froma normal healthy person
"donor E" in the assay for the activity of 5 transducing costinulatory
signal by various human anti-human AILIM nonocl onal antibodies using a
m croplate coated with anti-human CD3 nonocl onal. anti body together

wi th human anti-human Al LI M nonocl onal anti body. The vertical axis

i ndi cates the amount of cellular incorpofidion O of [3H thym dine as an
i ndex of the degree of cell proliferation and the horizontal axis

indicates the c nir u | M

antibody. In thi's |gdﬁéhgﬂ Q%FEK %F%gﬂe@°P8§§PPa a&s&%ﬁ%yanﬁP&QS
human anti - KLH ﬁhﬁbtidM@hannanbmdyumaa ASEIMasohbelpnagat ave ibedyr dMab1B% .

i nstead of the human L nocl_onal nt|

notations are a@uﬁﬁﬁ OWs hp?ggﬁ é% FaH e ﬁ%ﬁh&% ?%ﬁﬁﬁﬁg%lgﬁﬁfved from
ant i body dh@@ﬂmﬁﬁ héaﬂﬁﬂy'phunﬁnlahdqndnJmﬂnLAIthwlaaaaglﬁnaltﬂ@ta&mmbuty of

Jvabl 38. : I I b d bl 39
Flgur§ 34 § om%u%ro §9%t|dgﬂg%€Y ng?pggggauae tl i ¥?%%?h réghIM

heal t hy pecpls@fnldmh)h@ntliiquﬂ-etsh@sas&ay rftmrcu;hba‘m:tqc\aluqd @rrlthl aanhsdbgimag CD3

cost! Ml 3} ghyc BLANala i ety QUS UTaN, 2D [ AT A AL LM HPROE L8Rl na c1 onal

anti bodi es using a mcrop nonocl on
anti body zogebddy- with human anti-human Al LI M nonocl ona 25 anti body.

The vertlcalam%ﬁgbQQt%é&?%xﬂgﬁﬁ@PHgﬁeQE ﬂ#& #Q%&&quylﬂgbﬁﬁgrﬁFlon

[3H t hym di ne as an | ndex of the degree o eration
hori-z8nt @£ axHd thyaidanes: s k& éaﬁéénﬂtf éthleo‘ﬁe@ffeﬁtﬂ”faﬁeéﬁt prabageranier Mand

nmonocl onaty aitd BOMRr 230 2hA st Dhai EhgUEerhe s tiRg] eat ﬁ§m£§5&ﬂﬁl—@fnm-

assay in which human anti-KLH nonocl onal anti body was used as the
negat i ve &bhi¥drorcsheiahde2dfiPAEYhuman anti - human Al LI M nonocl onal

anti body. Q herrmehats gaguake asntolkoMs: i ndAdyte hWm BNIs nggg A LM en
nonocl onal anti body JMabl 40. = 35."141": human anti-human Al Ll

monoc| onaPiBHE iF5dy RieBPRPCLORRY AR P ThHRS PFof 3% tAE Bﬁgaaw.wfd%ol
T cellbs defsvesd fd®Mhe human anti-human AILIM monoclonal antibody.

Other notations are as follows:

“137”: human anti-human AILIM monoclonal antibody JMabl37.

“138": humaﬁ anti-human AILIM monoclonal antibody JMabl38.

*139”: human anti-human AILIM moncclonal antibody JMabl39.

20 Figure 34 shows proliferation activity of T cells derived from
a normal healthy person “donor E” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM -
monoclonal antibodies using a microplate coated with anti-human CD?
monoclonal antibody together with human anti-human AILIM monoclona

25 antibody.

The vertical axis indicates the amount of cellular incorporation
of {’H]lthymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM menoclonal 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 follows:

%1407 : human anti-human AILIM monoclonal antibody JMabl4(.

35 *1417: human anti-human AILIM monoclenal antibody JMabléal.

Figurs 35 shows proliferation activity of T cells derived from



77 a normal healthy person "donor D' in the assay for the activity of
various nouse anti-human Al LI M nonocl onal antibodies to transduce
costinmulatory signal, when a solution of nouse anti-human Al LI M

nonocl onal antibody (in |iquid phase) was added alone to a mcroplate 5
coated with anti-hunman CD3 nonocl onal anti body. The vertical axis

i ndi cates the amount of cellular incorporation of [3H thym dine as an
i ndex of the degree of cell proliferation, and the horizontal axis

i ndi cates the concentration of nouse ant¥7human Al LI M nonocl onal
antibody. 10 In this figure, "JHCL" indicates result of assay in which

anti - huma %ﬁ%l 90 I I i bqQ s~used t he negative contr.ol.,
i nst ead o? erﬁ)?musea%an |-31eﬁ&[r]rstaor{pA% n%noé’l'loﬁlg? &n ig%gfg%/% %eg&rcé-'lé%ty of
shows provefeeat iroonsetaviiyhutaT LE I mderdolethalr @ntidvoddrasmaltchealhiyiuce

person "d Dy he f he actyiVviity o S5 _various human

anti - huna‘gg%tﬁ\}réng%%%l %%gﬁgght ?Iggéi g‘s Stc’ol uttrlé;r%ls ufcel%%%)%?i ﬁﬁl%gt g}’“ﬁ}agi éﬁoll‘lm
when a sohotdohomdl urtdipogiyt if ihunemid phase norechddatl altridadye fiiproplate
| i qui & ph . add | 0 ] wi th anti-human
CD3 rrgjnoc?%%%?a\g?\ ?%o%ﬁ?fﬁggﬁeér?]?%a &Ea‘fg&é&l&%%jl%gﬁrég ‘fl%é anount of

cel I ul ar i ncor pBreaveohicad a¢fi s B idatedime amovan dfhdeklolat Recdegpeetobn
cel |l prol LEefati . Ak hoy i § S ndi t rati

of huimn Sntt Ehoaen ZATEI 4T monosl Shal SE Dot C P Chrs T pir el A
"ant i - KLHEhe didacas-alesiis dndagatss ihanapshRentirptifan ahtioydsHanti-human

nonocl onaj 1 agl i Rody-1as, Used: 85c&e negative control, 25 instead of the
human anti - hunman Al LI M nonocl onal” anti body. Qther notations are as

foll ds: "124":Ithifahks apt PUREran ACLI M-REA6RIEERalr e@tlithoty IR 24n which

"125":  hugRp; aflhaderap n&LrL&,MmsmmgbdgmAaagxd_JA\@Qh%%egétl%' cohumBn,
anti-human Al LI M nonocl onal anti body JMabl 26. 30 Figure 37 shows
proliferatP®dheagt?vi E8e drogS e PEL IR P B M ¢t pRF L hedF+h9dher son

"donor D' in theiassagef ok bemtindratioh a¥eiv oty dWnBde BDE id=UNRI from
AL LM rongel onel a0t 9 ex .o tamduce: costiulstary stanal ahen.a, o
phase)s wasaatcles ainpae droca-mireroM Al mdhoeatned sintthbadieshtusanreh3duce
onoc! onal o SRR - T1S; YRLLT GRlrd SsIFLESS °3 et P UIA  PTn B UhRE
monoclonal antibody (in ligquid phase) was added alone to a microplate
coated with anti-~human CD3 monoclconal antibody.
The vertical axis indicates the amount of cellular incorporation
20 of [’H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human
AILIM meonoclonal antiboedy.
In this figure, “anti-KLH” indicates result of assay in which -
human anti-~KLH monoclonal antibody was used as the negative control,
25 instead of the human anti-human AILIM monoclonal antibedy.
Other notations are as follows:
“1247: human anti-human AILIM monoclonal antibody JMablZ4.
*125”: human anti-human AILIM monoclonal antibody JMabl25.
“1267”: human anti-human AILIM monoclenal antiboedy JMabl26.
30 Figure 37 shows proliferation activity of T cells derived from
a normal healthy person “donor D" in the assay for the activity of
various human anti-human AILIM monoclenal antibodies to transduce
costimulatory signal when a solution ©of human anti-human AILIM
monoclonal antibedy {in liguid phase) was added alone to a microplate
3% coated with anti~human CD3 monoclonal antibody.

The vertical axis indicates the amountof cellularincorporation

+



i 78 of [3H thym dine as an index of the degree of cell proliferation,
and the horizontal axis indicates the concentration of human anti-hunman
Al LI M nonocl onal antibody. In this figure, "anti-KLH" indicates result

of assay in which 5 human anti-KLH nonocl onal antibody was used as the

negative control, instead of the human anti-human Al LI M nonocl onal
anti body. Other notations are as follows: "128": human anti-human Al LI M
nonocl onal anti body JMabl 2B. "135": human anti-human Al LI M nonocl onal

anti body JMabl 35. 0 "136": human anti-hfman Al LI M nonocl onal anti body
JMabl 36. Figure 38 shows proliferation activity of T cells derived fro-

a normal Jdreaid)h REGSoR: 28088 i et B £t figa £ o Lhe; astd Midoh A ;
various huw antyiﬂ-ghu n Al LI M nonocl onal aEgenc(;{%iyebodi es to&ﬁ anlS(%rce +on, and

cost i mul &66r %1 EpRata % liRatRs shenurppcRRERLhafe Aumam 25ti-human

nonocl onalrrant hbady16ha 1l iagHibdqiase) was added alone to a microplate
coated with anti-human  CD3 nonocl onal anti body. The vertical axis

i ndi cates the aRoUhtS FLEEIS ul AN G NdeH oL acii6a test TpSPE tt ¢y isdiak iaswhach
i ndexs of nuh@ndagr eod meeldcIRIrall fa@."c@bb@%w@@%sécggsgﬁjz ﬁﬂ@&ta%liv%szﬁfxtrol,

i ndi cates the concentrati on of human anti-human monocl ona
ant i body 2PPrSefi 8 fitgﬁr umagn BG4 Hamasd ifddi 46 merRet ol aakhiPedy whi ch
human anti - KLHyppepchenakianki hedy awasosuseedsas the negative control,
i nstead of thenqunpn nti-human Al LI M nmonaocl onal antibody. O he

a

.
not ati ons are of | BWBanp gt puman | Ad b Lin mongsraiadl (AW iRssec 19t i28 .

anti body JMabl 8735~ ¥ 18@Hhanhafad-anianhamanMAddMdTeal enali kvl bedis: 35 .
JMabl 38. 139

yman anti-hunman Al LI ocl onal, ant.i body..JMabl_39.
Fi gure 39 showsljbgoli Brat 8ﬁ%éc?’1u5‘iaf"‘y%ﬁ% Fames kedialy & SRR TG 6 -
heal t hy per sonfFigiorer3 D5hiowst beoasSayatdontdier deityidfyTofe 1B deaiv@dSfro—
human anti - ‘ L] al ;anti hodi.es .t o transduce ost i pul at or
si gnal %eﬁgﬁgrlﬁ?%ﬁﬂwﬁ%ﬁ% ARt e mnlﬁl%wasﬁ@ﬁo%lognﬁﬁeaﬁi:ﬁga ¥y oo
(in liquvdrphasejumas adtedhamneneAfdld mboropbaté avbabediwbtho transduce
anti-hu 4 onal ti . . The .veritical -axi s _indicates the
anount ggeggﬁﬁgggﬁ%c%? S%Q't i@ggg3§ %’?’ | grﬁﬁrhy?nfd?lﬁgagsdaanﬁ&i ?1;1 é%?%f@%%M
degrie®e oforefrlopz blarfdhmdod inahtlquid phase) was added alone to a microplate

coated with anti-—human CD3 monoclonal antiboedy.

Thevertical axis indicates the amount of cellular incorporation
of [’H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human

20 AILIM monoclonal antibody.

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

Other notations are as follows:

25 “137”: human anti-human AILIM monoclonal antibody JMabl37.

*138”: human anti-human AILIM monoclonal antibody JMabl38.

*139”: human anti-human AILIM monoclonal antibedy JdMabl39.

Figure 39 shows proliferation activity of T cells derived from
a normal healthy persen “donor D” in the assay for the activity of

30  various human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a solution of human anti-human AILIM
monoclonal antibody (in liquid phase) was added alone to a microplate
coated with anti-human CD3 monoclonal antibedy.

The vertical axis indicates the amount of cellular incorporation

35 of [’H]thymidine as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentration of human anti-human



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 Qther notations are as follows: "140": human anti-human

Al LI M nonocl onal anti body JMabl 40. "141": human anti-hunman Al LI M
nonocl onal anti body JMabl 41. Figure 40 shows the anount of |FN7
produced in the culture supernatant of T7Bells derived froma norna
heal t hy person "donor '.0 B," which were cultured in a mcroplate

coated W fhrpRusenSttbnhUNBALiAbLLM nonocl onal antibody together with
anti - human CD3 nonocl onal antibody. The vertical axis indicates the

concentration of* [FEfSy FLgRGSrhea R hbTFZBNtd a5y Adiscdite 8Tt #esay in which

concent r afi@dh @t PR FDEE Boalbha MR bokR, Abk! Vsa8nackenale i POW 1
this figure, "JHCL" indicates result of assay in which anti-human CETP

monocl onalRSiribotly Wt HeBERa’nEheRWRegat F%’éi{@oﬁf’PBF}DHP%sFé’&Hbélet he

nmouse sant i - humap:rA AL I fNosh Onad e add | HOVew i gure 41 shows the anount
of I FN-7 produced in the culture 20 su}gﬁ{nat ant of T cells derived from
a normal heal t hy $96T's St 1 Brumagh bt e rBOROF o3 RRATEOME rOfrlat 0 -

coated wi th humanant irdwamnendl -t dha®nocl naho et L o8y itegehbey wdb1a1 .
anti - human CD3 nonocl onal . anti body. The vertical axis indicates the

concentration SF-dFR A0 FPHYhELD R[N T G FENNT PHOMYCESt 8 {he culture
concent r adupsrdtdite aDISeeditsi dbutraad At bk M nbowred bried 2l hedysonl Mdoner

this.figure, “anti-KLH' _indi S result of assay.in which human..
T e e R e R
of the huRERIMNardwinare Aldn o clagreethean tv dgd yan 36 heirgur €042mshowd onal
t he armunétmgifbéd: 7 produced in the culture supernatant of T cells

derived froma mornmal healthy person "donor B," which were cultured in
a mcropl at e cddtsedewittbahurmins antichttranthAlddndemradlionad £ aAN-podynd the

together watf, 40ty r&mni%cg‘eggcéﬁé‘%on&%%ﬁﬂ-%ycn 32 1he Vildd Gakiaklthan
i ndi cates the concentration of IEN-7, and the
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 monoclonal antibedy.

Figure 41 shows the amount of IFN-Y produced in the culture

20 supernatant of T cells derived from a normal healthy perscn “donocr
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 mouse anti-human

AILIM monoclonal antibody.

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

30 Figure 42 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy person “donor
B,” which were cultured in a microplate coated with human anti-human
ATLIM monoclonal antibody together with anti-human CD3 monoclonal
antibody.

35 The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human



hori zontal 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

anti body. 5 Figure 43 shows the anmount of |IFNy produced in the culture
supernatant of T cells derived froma nornmal healthy person "donor C, "
which were cultured in a mcroplate coated with nouse anti-human AILIM
nonocl onal anti body together with anti-mgran CD3 nonocl onal anti body. 0
The vertical axis indicates the concentration of IFN-y, and the

hori zont IS |nd|cat S ncentration of the nouse anti-hunp

Al LI M no%g%?gn et s o] a% bP%#é figure, "JHCL" indicates result of
assay in whichIrnartis rﬁmmrreCETanmuﬁﬁo‘JHonahdanhitbedyes\@Bt uschsaayt B@ which
negative se anti-human_Al LI M nmonocl

trol t
ant | body P BRI e o0 E BT FAEY 5POdRRed T ReERG 2001 FaPLzoL
super nat anstekdTofelths demawnedrfticmmuaano AiHIIMheslidyl qrerlsamtdardy. C "

which were cul fured i cropl ate coa ed human . anti-humn Al LI M
nonocl onal ant b%ﬂ§et66efﬂé mﬁ R aRPERRuRG %@EYd%ﬁ%%¥%ﬁ3|lnz e culture
ant i bodysuphenaeaticaf Ex¢si13uﬂaxﬂw&dtﬂnbncanmemmaathealmhylEékyonandonor

the horpzental Me%:gbegu%a%sa J;]rb% {:19@98@ raapte' g@a%ﬁmh% a“tgéhﬁf?mn

Al LI M nonbcl onal ™ anti i fdi cates r

of assayAEhIMhmonOCZﬁnh@nantah@dyKlﬁgﬁbheclwmah antibodyana€Dysecnaslohel
negative, ﬁg?% i nstead of the human anti-hunman Al LI M nonocl onal

ant i body. fotations are as fol lows: "124": human anti-human Al LI M
norteél onal antThedg;eI:]tl\ib:bdlzaxis"i:mﬂ'cammheamhcéwmtmmld\ﬂ ABree) enal the

ant i bodyhah@baaéal §Ql %ﬁi'ca&%@eh@n&bn@gﬁéﬂaé\ibﬁ M sanecl.anak ?&E%gﬁg&{

JMabl 26. Flgure shows the anount of y produced In the cu
supernat%ﬁ¥ Yf mynpelpgaderiFeBoflivom a nornal heal t hy person "donor C, "

whi ch were cul t4r ediisn fa girer, oplatc coated-ys bggﬁl@taeﬁfl afyéragn 1A dh M
nonocl onal antlbody together _wi th antj-human CD3 nonocl onal
ant i bodyan 1-human CETP monoclonal antibody was used as the negative controel,
15 instead of the mouse anti-human AILIM monoclonal antiboedy.
Figure 44 shows the amount of IFN-Y produced in the culture
supernatant of T cells derivéd from a normal healthy person “donor
C," which were cultured in a micreoplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal
20 antibody.

The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human -
AILIM monoclonal antibody.

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

instead of the human anti-human AILIM monoclonal antibody.
Other notations are as follows:
“1247: human anti-human AILIM monoclonal antibody JMabl24.
“125": human anti-human AILIM monoclonal antibody JMablZs.
30 “126”: human anti-human AILIM monoclonal antibody JMabli2é6.
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 micropliate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal
35 antibody.

The vartical axis ipdicates the concentration of IFN-Y, and the



The vertical axis indicates the concentration of IFN-y, and the i 81
hori zontal axis indicates the concentration of the nobuse anti-hunman

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, 5 instead of the human anti-human Al LI M nonocl onal
anti body. Other notations are as follows: "128": human anti-human Al LI M
nonocl onal anti body JMabl 28. "135": human anti-human Al LI M nonocl onal

anti body JMabl 35. "136": human anti - hungiil Al LI M nonocl onal anti body
JMab136. 10 Figure 46 shows the amount of |IFN-y produced in the culture

t f, | e
Wt oh ner BT e M B R DR B e SR PRu R i T
nmonocl onaPIad®] Fedpdlegetthantiboltyant i - human CD3 nonocl onal antlbody

15 The Vertlca'zﬂxgﬁlbrfﬁﬁéﬁfs“%ﬂ%lﬁﬁﬂﬁaniﬁai?Q?%eréiﬂfgaﬁf ﬁgﬂé}n which

hori zontal axis indicates the concentration o nouse
Al LI M mondérafabnaat Kb dpnad.onkilsantapdy wamhuiserl s nhedneaaesveecsmmrol,

of ass@y ijRWaGH o RN nARki léh%lmﬂ%l OB @D o?l%%ogaﬁ % m)noc naI

negative control, 20 instead of the human anti-human
ant i body. Q her Okbeat POR3tAPESa3TRoPFORSL1O¥37": human anti-human AlLIM

nmonocl onal ant'bQQX”JNth§ﬁ an%%3§umaﬂuﬂ§ﬂlﬁnﬁbn95ﬁ@ﬂaﬁlEFV&B@H Cbﬁ%ﬁg°8
anti body JMab138. " "139": human_ anti-human Al LI Nl nonocl onal nt|

JMab139. 25 Figlité3d47 EH@E& gREL aHBUAR 6%LFEvansﬁéaaéédanﬁlbﬁéyCJMﬁhﬁé5

supernatant of Figgklsrdgehvedtirpamannaraels heabthy per saRib Qag}omaaglae
which were cultured in a mcroplate coated with human anti-human AlL

monoctbnal anti BégPreode: RBPWH the adPPURENER EEN-fotfrdusind lQﬂﬂhQﬂﬁHﬂture
30 The vestubeahaixing bBAOT cedEbs e iReRT @ikl @Brakl | K Txhansk 4 “donor
hor | zont s 8 LAd sl 25 g GOncenL 2L 00, o, L1 Jpuse ML IUIER,
of assay RALANI cbnobhlpanlaatiilhdly noovoetioaal waitk | dody-wasauSERB as>ridwelonal
negative SBQEE%Ey.
15 The vertical axis indicates the concentration of IFN~-Y, and the
horizontal axis indicates the concentration of the mouse anti-human
AILIM monoclonal antibody.
In this figure, “anti-KLH" indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
20 instead of the human anti-human AILIM moncoclonal antibody.
Other notations are as follows:
"1377: human anti-human AILIM monoclonal antibody JMabl37.
*138”: human anti-human AILIM monoclonal antibody JMabl3B.
*139”: human anti-human AILIM monoclonal antibody JMabl39.
25 Figure 47 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy person “donor
C,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human €D3 monoclonal
antibody.
30 The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human
AILIM monoclonal antibody.
In this figure, “anti-KLH” indicates result of assay in which
human anti~KLE monoclonal antibody was used as the nsgative control,
35 instead of the human anti-human AILIM monoclcnal antibody.

Other notaticons are as follows:



35 instead of the human anti-human Al LI M nonocl onal anti body. O her
notations are as follows: 82 "140": human anti-human Al LI M nonocl onal
anti body JMab140, "141": human anti-human Al LI M nonocl onal anti body ,
JMvabl 4. Figure 48 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells froma normal healthy person "donor 5
All, with PBMC of a nornmal healthy person "donor D' by various test
sanples in the proliferation test of the T cells through the m xed

| ynphocyte reactions (M.R). The verticaB2axis indicates the amount of
incorporation of [3H thym dine as an index showing a level of cell

proliferation,-aygh t hﬁmanprarz@fumm%'§z§m%o£§eleﬁaﬁea§qﬁﬁ% o gfnaa&%%g ’

test sanpl es. Each'descrlptlon inthe figures s | ow n
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prol 5fergi | qmtH mete cgagengtmetl huhi 88y T, é@&bﬁ iaema@ B@rﬂy'vyﬁféwycest
person “donor A", with PBMC of a nor rra?’% person "donor

vari ous ?ﬂﬁﬁ%ﬁsz%ﬂ|thﬁuRﬁﬁlAﬁﬁFﬁFﬁﬁﬁoéﬁéﬁaPfaﬁP?b%dFﬁélFnthﬁ@ugh the leEd

proliferpfhwiodpsd ®aclohdhe(Mirells through the mxed | ynphocyte
reactions (MR). The VEI‘E-I cal axis indi ce tes the ampunt of incor oratlpHn]

of [3H thymWihBeEE1GALiFitek ToRdRPRG Sat i@ ARIOUSE P& 1RGP EPPFRT LT 64, [
and t he thid zenkal aﬂXir$d§>h@\lﬁ:thfg @0]3@@@1 rcaﬂ lc@alofarbm@fteezaa;laarmé@@ the
O her tations are as fall ows; h25 "anti %an anti - KLH noqpclona
ant1bod %E%%PW\ A THATT orh e"ﬁﬁ%ﬁﬁﬁ%ﬁatlﬂﬁnﬁ SREI H5Gart 2RPEER
nonocl onal ant@adetdyekMatitddion "Ik 68 e hiinpur @t shdwsgedh &l EbMLBwnagl. onal

IhebL27 " GOS 17857 RHGRLBRET S MUnR AT ETRP AOHOC SHaR ah e bodbb IResl 28oc -
"135": Um@qﬁkﬂniAanﬁhuMhniQ@h@hb@@bﬂa¢uaﬂtmbn?yldh@blﬁﬁtib%ﬁ@G"' human
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ef f 2t (ﬂﬁﬂl&ﬁﬂ|AqﬂxﬂhﬁmﬁmuﬂlﬁﬁM mouse monoclenal 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 [°H]

thymidine as an index showing a level of cell proliferation, and the

~ horizontal axis shows the concentration of the test samples.
Other notations are as follows:

25 “anti-KLH”: human anti-XLH monoclonal antibody as a negative

control.

“JMab-124”: human anti-human AILIMmonoclonal antibody dMabl24.
»126": human anti-human AILIM monoclonal antibody JMablZe6.
“1277: human anti-human AILIM monoclonal antibody JMabl27.

30 *128”: human anti-human AILIM monoclonal antibody JMabl28.

»1357: human anti-human AILIM monoclonal antibody JMabl35.
%136”: human anti-human AILIM monoclonal antibody JMabl36.
%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 “doner

D”, with PBMC of a normal healthy person “donor B” by various test

!



35 in the case of culturing T cells froma nornmal heal thy person "donor
D', with PBMC of a normal healthy person "donor B" by various test 83
sanples in the proliferation test of the T cells through the m xed

| ynphocyte reactions (MLR). The vertical axis indicates the amobunt of
incorporation of [3H thymdine as an index showi ng a | evel of cel
proliferation, and the 5 horizontal axis shows the concentration of the
test sanples. Each description in the fi%ures shows the follow ng. "CD80
+ 86": The m xture of anti-CD80 anti body a&nd anti- CD86 ant i body

"m gGl": Anti-human CD34/19gGl nouse nonocl onal antibody "CTLA4-1Qg":

Human CTLAdmbgEs Inittes ipordii ordeidid) teBALY tARt it benar AhkbMFOUSE mixed

nonocl ona i bo ure 51 the inhibitory effect on T cel

prolifera ?EHROF%ggh gﬁgéOBF i@gﬁﬁring T cells froma normal healthy
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react ionshebiBRpntdbeaxest shalvsaxhs cbdieateatibe @rfoumte ctfesm@afn@méatl on

of [3H thym as_an_index sho | evel o r eration,
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Ot her not a€DBhS- &6 &: & pikawse &0 aha:rlt—calﬁbl-hnthhdsrap ant anll{hl-icmm@mthMdy
ant i body gga r 124" ;. human nt| AlLLI M
nDnocIonaﬁaaﬁ§?bodAA¥§N%%§§§ ebsiéégg? GrER<alere ﬁg n%ﬁpﬁgﬁoclonal
ant i body JN@bAQﬁIg"'"ﬁ@ﬂan GlbRA—-AQF - hhmmarAbLmNﬂm@md@Ional ant i body

JMab 1.2y . 2§Ai%28"A%@H%§Ht%&EE?MP@‘EQM:H?Eg%hg ',@hngclqg;%%?,dy JMab128.

"135": human anti-hunman Al LI M nonocl onal "136": human
anti - human Al LIM gt dlloABPwanthfodyr UMabig6 o £ fex3:7 on Fupehl amdlifieration
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effect on T cell pro |ferat|on in the case of culturing from

a nor mal Heal‘fh‘i}‘ FEMSoAT" AoneFra Erhedd iy PEBMS BT “aorermal” ﬁéa‘f%#ﬁp%ﬁ’%@ﬁ

"donor A’ aRy; VEhOn S test mos@mzbaall anfetn@o@i@él frer@iel %@o@.@?@r@ﬁléﬂete-rst of
cells through the, mxed |ynphocyte reactions he vertical axis

i ndi cdat es™thel af®tit Bﬁr?%%%rﬁg?a?ﬁﬁﬁ O%YTEF$CYte reaCtlonS (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-KLH monoclonal antibody as a negative
control.

"JMab-124": human anti~-human AILIMmonoclonal antibody JMabl24.

*126”: human anti-human AILIM monoclonal antibody JMabl26.

*1277: human anti-human AILIM monoclonal antibody JMabi27.

25 '~ ~128”: human anti-human AILIM monoclonal antibody JMabl28.

*135”: human anti-human AILIM monoclonal antibody JMabl35.

*1367”: human anti-human AILIM monoclonal antibody JMabl3s.

*137": human anti-human AILIM monoclonal antibedy JMabl37.

Figure 52 shows the inhibitory effect on T cell proliferation

30 in the case of culturing T cells from a normal healthy perscn “donor
C”, with PBMC of a normal healthy person “donor A" by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR).

The vertical axis indicates the amount of 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.



35 thym dine as an index showing a |level of cell proliferation, and the
hori zontal axis shows the concentration of the test sanples. 84 Each
description in the figures shows the following. "CDB0 + 86": The mxture
of anti-CDBO anti body and anti-CD86 antibody "mgd": Anti-human
CD34/1gd nmouse nonocl onal antibody "CTLA4-1g": Human CTLA4-1gFc
chinmeric nolecule 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 heéalthy person "donor C', wth
PBMC of a normal healthy person "donor A" by various human anti - human

Al LI M nonocl on I n I on.test the T
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Al LI M o %CItHQIa% Qgta@w&magﬁéqei%§5é'r‘onh%ﬂae AgL hgggpﬁﬁmog "donor

nonocl onal anti body JMabl 35 Uran ant i - Aunan ona
ant i body CYVabBE3E, PEBME3TT 3 Maddw JadcilitiyaneASenM donot| dhaby anmilbedy hunan
JMBbI 37 JHirquiemnnd shews raa@ow@hmt&wﬁééf&g 191”1: C J.—bwfgﬁéfmtee%@éf

in the case of culturing froma nor nal t per son "donor

E', wWth™BMVE &ﬁld%&hiseﬂu%a‘q%ynw%olrwmm%yt@ rpycHaPRousERst

saripl es in therpeotdfeladl Ak ileshd@batBg the ehounths sughdriaivied of (-
I ymphocyt e reactions (M,R). The vertical axis indicates the anpunt of

i ncor por W8GR 3R AT §Gldceﬁ‘yﬁ1h8 AE%ad VS hAdx CERGWPHEL AL PEVEIOTH 206 -
proliferabirdronaind Tahﬁ.s mfdwzqarﬁraé @@ﬁ@emléﬂaeoﬁom@@ntéatlﬁmﬁeé he

test sanpl es. Eg&h des ption in the ures shows the foll ow ng.
"control m gG Y“ARE] nl‘? O@ﬁSillrlegG %bnocl onal antibody "CDBO +
86 A : The nMxhtiteKoH”anhim€R8Anantkhpdycrmtidl anil - &8 edy idsodynegative

control.
“JMab-124": human anti-human AILIMmonoclonal antibody JMabl24 .,
"126”: human anti—human AILIM monccleonal antibedy JMablZ2e.
“127%: human anti-human AILIM monoclonal antibody JIMabl27.
20 "128": human anti-human AILIM monccleonal antibody JMabl2B.
*1357: human anti-human AILIM monoclonal antibody JMabl35s.
*136”: human anti-human AILIM monoclconal antibody JMabl36. .
*1377: human anti-human AILIM monoclonal antibody JMabl37
. Figure 54 shows the inhibitory effect on T cell proliferatio
25 in the case of culturing T cells from a normal healthy person “donor
E”, with PBMC of a normal healthy person “donor G” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR}.
The vertical axis indicates the amount of incorporaticn of [*H]
30 thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.
Each description in the figures shows the following.
“control mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“"CDBO + 86 Ab”: Themixture of anti~-CD80 antibody and anti-CD86 antibody
35 “SA12#: Anti-human AILIM mouse monoclonal ahtibody
“CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule



35 "SA12": Anti-human Al LI M nouse nonocl onal antibody "CTLA4-1g": Human
CTLA4-1gFc chineric nolecule 85 Figure 55 shows the inhibitory effect
on T cell proliferation in the case of culturing T cells froma nor nal
heal t hy' person "donor E", with ?BMC of a normal heal thy person "donor
G' by various human anti-human Al LI M nonocl onal antibodies in the
proliferation test of 5 the T cells through the m xed | ynphocyte
reactions (MLR). The vertical axis indicates the anount of incorporation
of [3H thynidine as an index show ng a8Pevel of cell proliferation,
and the horizontal axis shows the concentration of the test sanples.
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various test sanples in the proliferation test o the cells throu
t he APxed |ynph‘ldl@);tem1érggt i sl (g AILIM menoclonal antlbody JMabMO.

“141*: human anti-~human AILIM monoclonal antibody JMabl4l.
Figure 56 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy person “donor
F”, with PBMC of a normal healthy person “donor E” by 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 incorporationcxf[3Hj
thymidine as an index showing a level of cell proliferation, and the -
horizontal axis shows the concentration of the test samples.

25 Each description in the figures shows the following.
“"control mIgG”: Anti-human CD34/IgGl mcuse monoclonal antibody
“CD80+85Ab":Themixﬁureofanti—CDBOantibodyandanti—CD86antibody
“SAL2”: Anti-human AILIM mouse monoclonal antibody
“CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule

30 Figure 57 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy person “donor
F”, with PBMC of a normal healthy person “donor E” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR).

33 The vertical axis indicates the amount of incorporation of [*H]

thymidine as an index showing a level of cell proliferation, and the



35 The vertical axis indicates the anount of incorporation of [3H]

thym dine as an index showng a | evel of cell proliferation, and the 86
hori zontal axis shows the concentration of the test sanples. Each
description in the figures shows the followng. "anti-KLH': hunman
anti - KLH nonocl onal anti body as a negative control. 5 "JMab-13611:
human anti - human Al LI M nonocl onal anti body JMab136. "138": human

anti - human Al LI M nonocl onal anti body JMabl 38. "139": hunan anti-hunan
Al LI M nonocl onal anti body JMab139. "1408% human anti-human Al LI M
nonocl onal anti body JMab140. "141": human anti-human Al LI M nonocl onal

anti body ﬂg@914&tal gkggrghéﬁ igﬁ%ﬁfﬁﬁgegggbgl% r%fatﬁgntegﬁ ﬁéﬁﬂ%ﬁ;
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cells froma nornal heal t hy person, "daono. G, wth PBMC of a nornal

heal-tHy person ®idBHst > SB?WaFIP%LFsmP&’tt%%\\fTﬁ%%eq% orhé peoLiREtEtimtion
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anti 1bunman Al Llwﬂ)nen:ltmnall ant s hedycavehl1S86e amount of incorporation of [*H]

thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.
Each description in the figures shows the following.
“control mIgG"”: Anti-human CD34/IgGl mouse monoclonal antibody
20 “CDBO + 86 Ab”: Themixture of anti-CD80 antibody and anti-CD86 antibody
“SAl127”: Anti-human AILIM mouse monoclonal antibody
“CTLA4~-Ig": Human CTLA4-IgFc chimeric molecule
Figure 59 shows the inhibitory effect on T cell proliferatior =
in the case of culturing T cells from a normal healthy person “dono.
25 G”, with PBMC of a normal healthy person “denor 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 of [3H]
thymidine as an index showing a_level of cell proliferation, and the
30 horizontal axis shows the condentration of the test samples.
Each description in the figures shows the following.
“anti—-KLH”: human anti-KLH monocleonal antibody as a negative
control.
“"JMab-136": human anti-human AILIMmeonoclenal antibody IMabl36.
35 %1387: human anti~human AILIM monoclonal antibody JMabi38.
%139": human anti-human AILIM moncclonal antibody JMabl39.



35 "138": human anti-human Al LI M nonocl onal anti body JMab138. "139":
human anti - human Al LI M nonocl onal anti body JMab139. 87 "140": human
anti - human Al LI M nonocl onal anti body JMabl 40. "141": hunan anti-hunman
Al LI M nonocl onal anti body JMabl 4. Figure 60 shows the inhibitory
effect of various control test substances on the proliferation of T
cells in the assay using mxed 5 |ynphocyte reaction (MLR) . T cells
froma normal healthy person "donor Al were co-cultured with PBMCs
froma normal heal thy person "donor D' BFe-cultured in the presence of
human CTLA4-1g chineric nolecule. The vertical axis indicates the amunt

of cellular incorgprati@ian ofnt SHideym ﬁmmaﬁoﬁacwﬁsz QﬁtRBSd{?eﬁM%l%.
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person”donor D' re-cu tur resence o u 20 )
chi neric nol ec l?/%?talxclgll ‘ﬁl"ga Pk&%\tag‘:‘?ufﬁe ’La]ﬁﬁcgh’tllﬁfqélglofcﬁf’&?tlon
i ncor porabfo[ﬁH]ohyrbB&ﬁ.nhyan dnnéndsx aif ichdekegfet hef degilegralfifetdtion, and
prolifera n e t al [ & fancentrations

Peot Sothf e iBprpliatll el O Pl S L R e AR TR =
anti - KLH nonoclEavdl Céarﬂqmammas i ndyatfvmaresnshols tdbbe LPe 1dqman

anti - humicgy 4L M gpnagld d@ﬂ%ﬁgﬁ%g}gdxﬂv;%aéo and 20 dy MR ENLARWERR s oy

Al LI M nonocl onal hun®en a i - hunan
monocl onal mé@fﬁlbod@nuwr@am Q344D8%l hewad mAnPchorah ARELMP#DNOC] onal

anti body JiRD) 28. ant mmaﬁum@%u@@%&Lb%ﬂvaﬁehea@ ant i body
JMabl 35. "136": human anti-hunman Al LI M nonocl onal anti bod Mabl 36.

"137":3 huran arti9Hifnah SAPEFMIFoHIR DR T aRE EBEdP LITab! 375 Kum@aﬂéleguman
shows t heat niv bidrdn fd e eintabovakisOus €RBtpPblEEStation of T cells in the

assay using mixed lymphocyte reaction {(MLR). T cells from a2 normal
healthy person “donor A” were co-cultured with PBMCs from a normal
healthy person “donor D” pre-cultured in the presence of human CTLA4-Ig

20 chimeric molecule.
The vertical axis indicates the amount of cellular incorporation

of [*H]thymidine as an index of the degree of cell preliferation, and

et 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. |
“JMab-124": human anti-human AILIMmonoclonal antibody JMabl24.
“126”: human anti-human AILIM monoclonal antibody JMablZ26.
*127”: human anti-human AILIM monoclonal antibody JMabl27.
30 *1287: human anti-human AILIM monoclonal antibody JMabl28.
“1357: human anti-human AILIM monoclonal antibody JMabl35.
*136”: human anti-human AILIM monoclonal antibody JMabl3s6.
%137": 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 fromanormalhealthyperson “donor



35 substances on the proliferation of T cells in the assay using m xed

| ynphocyte reaction (MLR) . T cells froma normal healthy person "donor
88 D' were co-cultured with PBMCs froma nornal healthy person "donor
B" pre-cultured in the presence of human CTLA4-1g chinmeric nol ecule. The
vertical axis indicates the anmount of cellular incorporation of [3H]
thym dine as an index of the degree of cell proliferation, and 5 the
hori zontal axis indicates the concentrations of test substances. Each
description in the figures shows the fokgowi ng. "CD30 + 86": The m xture
of anti-CD80 antibody and anti-CD86 antibody "mgd": Anti-human

CD34/ 1 « TOUse nonog| onal, antib 12": n Al.LI M nouse
m)noclg al &t 55ay ™ t)urfdgffrlé'lh ggéﬁ TPHed |%ﬁfrﬂ?¥$?ﬁ@?]?‘%(ﬁe)iﬁ°% BT
human am plerenltakedMV noiice beraknaat bbadicesn oTLRRE Ipr ot iher B inLedfulb .
cells intP say u mxed 0 reaction Tcellsfroma
norma heal th e%/%’f)ﬁ ‘%%) n%@%%%lﬂgﬁﬁﬂ?ﬂl&&%%ﬁém incapReration
normal dfedfi hyhypeidone' adaoanrmﬂiéx arfetbel delgﬁdeldf the lps esehferOf i bt mamd
CTL I 1 chimeri 1D rtical s indic tes t he . anount

of ?él I %111 goﬁco?ﬁg?gtl o‘lhgcﬁfﬁ[cflgl tﬁg %‘?rh%e% B HUEx bFSt RELFdGress -
of cell proli fEardkt idescramtidrhelthorig ofii @b raxi shcmmsh tlaéeﬁon.h@wmg

concent r“g.rtnla%nﬁs~ é)g..t% t %ﬁ&gg% am:CI 25 onat.ad II on ﬁrggaal?‘?% &!’éc%r?ﬂtd'%c’dy

"anti - KL human an nonocl ona At body-
" IMab- 12#Tgfirfen Raritii- I‘hmmn #34 Ma®hoctonal man«bcbodlea/hblledy "126":

h skl - h

aﬁ{nli[]hﬁﬁtgln l%ﬁ%#onoﬂ\qr%%g?ﬂ b%%g%%g%%{%gyggég ?Lﬁg‘]'ﬂfgégnanugﬁ?i - human
Al kLM nonocl oﬁammsbéangmmmru@w effapte fam i idusbanaAr Vi -human
monocl oaqlnaﬁmo@l%@iom&bla%%mo a438’ bnhlea@npeaufgy%ﬂo |44 M o g.@w?ltl*

anti body JMabl 36. - human anti -human Al LI M nonocl onal anti bo
JMabl 37 assﬁYngsénG4méH6%leH@h?%F%|If%?“}/tie‘?rf e@%LEaf var ¢ohss domt ¢l ntoé‘%

30 SUbs%@%@.%&yo%etrlé%npr“@oht&r 8ti aref cd-68ELsria fihen a8Hays USIRY aMiptedal
| ynphocyte reaction (M T cells froma normal heal thy person "donor

C' wer e€s- é@mmww‘éﬁnpﬁraism?oﬁ%tﬂaﬁﬁdm HRRAPERY SPERUnDUHRM 6T A4 T
pre15:ul t;ﬁrlggrllrt tfta ganesence of human CTLA4-1g chinmeric nol ecul e. The
vertical axis lhgdxlfegr lcai legr.{% J.tcaqcfesc‘gll'nle glmaoilnltnocrocg]?{giggr:]anorporatJ.on
of [’Hlthymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentrations of test substances.
Other notations are as follows:
20 “anti-KLH”: human anti-XLH monoclonal antibody as a negative
control, _
“JMab-124": human anti-human AILIMmonoclonal antibody JMabl24.
“1267: human anti-human AILIM monoclonal antibody JMabl26.
“1277: human anti-human AILIM monoclonal antibody JMabl27.
25 “128": human anti-human AILIM monoclonzal antibody JMabl2s.
“1357: human anti-human AILIM monoclonal antibody JMabl3s.
“136": human anti-human AILIM mconoclonal antibody JMabl3e.
“137%: human anti-human AILIM monoclonal antibody JMabl37.
Figure 64 shows the inhibitory effect of various control test
30 substances on the proliferation of T cells in the assay using mixed
lymphocyte reaction (MLR). Tcells fromanormal healthyperson “donor
C" were co-cultured with PBMCs from a normal healthy person “donor
A” pre—-cultured in the presence of human CTLA4-Ig chimeric molecule.
The vertical axis indicates the amount of cellular incorporation
35 of [°H]thymidine as an index of the degree of cell proliferation, and

+he horizontal axis indicates the concentrations of test substances.



35 of [3H thym dine 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 follow ng.
"CD80 + 86": The m xture of anti-CD80 antibody and anti-CD86 anti body
"mgG": Anti-human CD34/1gG3 nouse nonocl onal antibody "SA12":

Anti - human Al LI M nouse nonocl onal antibody 5 Figure 65 shows the

i nhibitory effect of various human anti-hunman Al LI M nonocl onal

anti bodies on the proliferation of T cellgg in the assay using m xed

| ynphocyte reaction (MR). T ceI s froma nornal healthy person "donor

C'" were co-cult th P I\/Cs r. mal Ithy donor A"
pre-cul tured in H?‘E% ‘%%se%‘éJrP ol Hﬁ%ﬁ C%Eg&riea s Oﬁscﬁﬁ %PglﬁﬁF‘BEul e.

The verti tabgaxt Bsr'ndﬂrr.aamextnhe mﬁmﬂm—cﬁoamehhukhbdymmaﬁtat—cwe @ftibody
[3H thym,din ex_of ee of cell proliferati and the
hori zontal ™ l'r 8 n%%m?ﬂecéggfgﬁg af'P8is 5‘9“?8%9“5 bep&a@géy Ct her
not ati ons™ aaezas Ami_:ieknsmadSAIhfm miubBe: mbusadoaali aKtlﬂbﬂiﬁgocl onal
monoctonal ant | bady SrASEIE e el B R < A b R G migeman
ant i body AFNRBN26Gonodlk2vAL anmmcams <drurdie ArbliMfeeaadbanafF Bnddlblodyin the
155 BB HUARS AP AR r oher CSher b By IR LS8 LLe T8 2 AR
ant i - hunelneal th ¥ gl ds@ncantCi"byeyr el mb@eeturemr?ith heRMOs aitdm U mermal

ALLI M monecl egy s3RLLRod Vbl g - RO O8, 'Eﬂtg}ﬁﬁets@ et RLAGR Y rrag-1g

effect of vari cont t est substances on rolifera
cellsdn @iheneeseyn@%ewglw xed |ynphocyte reaction (I\/LR) . Tcells from

a nor mal heal t hyh PELSONC2 HARAL 5 Aol e &s eﬁe%&ﬁr@ﬂf%wu@%c& %@rﬁtion

nor mal healt[né person "donor G' pre-cultured in resence uman
CTLA4- | g @hi B itBymbréralas arhindextqic Aheasdegrendifcaresd riel Hnnatiiaf, and

cel lular {HeXRALANAN 230 ahdiEddy Fhdi é%@&l%ﬁlr&@(o@ftég‘@sg%grtﬁ%cg
cell proliferation, and the horizontal axis indicates the

concentrat i ons GO AN ARE 2EaEPL4R€EFiption in the figures

showg st he fol | ovdmigh-KIGDMN hehmafl gt AN mBUEBNoERB4AA 8B odPUSE a negative
nmonocl onal anti body "CD80 + 86 Ab" : The m xture of anti -CD80 ant i body

and anti-€¥BB*3nt i body
“JMab-124": human anti-human AILIMmonoclonal antibody JMabl24.

*126%: human anti-human AILIM monoclonal antibody JMabl?2é.
*127": human anti-human AILIM mcnoclonal antibody JMabl27.
20 “128”: human anti-human AILIM monoclonal antibody JMabl28.
“1357: human anti-human AILIM monoclonal antibody JMabl35s.
“1367: human anti-human AILIM monoclonal antibedy JMabl3é,
*137”: human anti-human AILIM monoclonal antibody JMabl37.
Figure 66 shows the inhibitory effect of variocus control test
25 substances on the preliferation of T cells in the assay using mixed
lymphocyte reaction (MLR) . Tcells fromanormal healthyperson "donor
E” were co-cultured with PBMCs from a normal healthy person "donoxr
G" pre—cultured in the presence of human CTLA4-Ig chimeric molecule.
The vertical axis indicates the amount of cellular incorporation
30 of [3H]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 antibody
35 “SA127. Anti-human AILIM mouse monoclonal antibody

Figure67showstheiphibitoryeffectofvarioushumananti4human



35 "SA12": Anti-human Al LI M nouse nonocl onal anti body Figure 67 shows
the inhibitory effect of various human anti-human 90 Al LI M nonocl onal
anti bodies on the proliferation of T cells in the assay using m xed

| ynphocyte reaction (MLR). T cells froma nornmal healthy person "donor -
E' were co-cultured with PBMCs froma normal healthy person”donor G
pre-cultured in the presence of human CTLA4-1g 5 chineric nol ecule. The
vertical axis indicates the amount of cellular incorporation of [3H]
thym di ne as an index of the degree of agj| proliferation, and the

hori zontal axis indicates the concentrations of test substances. O her
not ati ons_are as fgl{leﬂcl)gv]s-' "anti-KLH': human anti-KLH nonocl onal _anti bod

as a negaffv¥ 1eBA ""?J%-l'jb‘-l@ée? PRiree AL HARAT ALIM foR6dlenan the
anti bodyadMabl 34ing ¥88ied humph ffte fi@&%ﬁ;iﬁh'—'(%ﬁ?’noof Rl 1 ARAROLYnormal
JMab138.. "139": human anti-human Al LI M nmonoclonal antibody JMab139. 15
"140": hBfEn aHt PERERRAN APRPM ADNERT B~ AhTDRE Wb ERYCS Trom 2 hommal
anti - hunpaaAthl MareRect @nebr amhhody: iRdd in tHe GHE £o 880 SFaWmdd€rLA4 -1
i nhi %lftor .effect of various control test substances on the

prol i°f er SEiBRTOF MOLBFFESin the assay using mixed |ynphocyte reaction

(MR) . T cellsnéremacaordmls heakithy B 0MmoEoNE ce20 FaMeh€orporation
co-cultured wth PB froma _nolj mal ﬁheal thy person "donor _F"

pr e- cul t 8 el Bl FhYREIPPEsRACE: 9t et AFIEG Schf st b Poitddgratiorpeand

verti cal tR&itor indhirailes xtiei faDUate OftieebbHbantkBEQHRSI & HRB t_sudtidds .
thym dine as ap j ndex of the degr ee of Sliel | proliferation, and the

horizontal axiStF7HiRALREIPAE B5fAcéMt FALLGHS ‘of test substances 25 Each
desgcni ption i n“aheifEpur eshehonse ttie-KH rMdid.ona’lcanti®lodd 86'a negative
Anti - human gD34/IgGI nmouse nonocl onal anti body "CD80 + 86 Ab": The

m xture of" ﬁf’il-' CD80 anti body and anti-CD86 anti body "SA12": Anti-human
Al LI M nouse nohDiédionhas 6 antiubadys i Ginen60A shomaohbe Lbahilld i oo daf fieath 1 Df

vari ous human Lah n__3 L L n | antibodi.es_qn.the :
proliferation gﬁér ce sa?ng?ﬁ% hggggyggé?%m%n?géopﬁ%pﬁé%lltbé’%ryeg&aib&r?8'
(M.R). T cells*"1i39™ ahwoznainthebhtmhy PELI¥nmbdordon&l wertebodyc TMabiled .

Wi t§5PBNCS {10 g0 NOTgL - NEALY DK RETSER: AOAGEE) LS GHliWLA] bikabigo.
presénce of hunman CTLA4-Tqg chineri ¢ nolecul e.

“141”: human anti-human AILIM moncclonal antibody JMabl4l.

Figure 68 shows the inhibitory effect of various control test

substances on the proliferation of T cells in the assay using mixed

lymphocyte reaction (MLR) . Tcells fromanormal healthyperson “donor

20 G" were co-cultured with PBMCs from a normal healthy person “donor

F” pre—-cultured in the presence of human CTLA4-Ig chimeric molecule.

The vertical axis indicates the amount of cellular incorporation

e of [*Hlthymidine as an index of the degree of cell proliferation, and ~
the horizontal axis indicates the concentrations of test substances
25 Each description in the figures shows the following.

“control mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“CD80 + 86 Ab”: Themixture of anti~CD80 antibody and anti~CD86 antibody
“SAl2”: Anti-human AILIM mouse monoclonal antibody
Figure 69 shows the inhibitory effectof various human anti-human
30 AILIM monoclonal antibodies on the proliferation of T cells in the
assay using mixed lymphocyte reaction (MLR). T cells from a normal
healthy person “donor G” were co-cultured with PBMCs from a normal
healthy person “doneor F” pre-cultured in tl_me presence of human CTLA4~Ig
chimeric molecule.
35 The vertical axis indicates the amount of cellular incorporation

of [*H]thymidine as an index of the degree of cell proliferation, and



35 The vertical axis indicates the anount of cellular incorporation of
[3H thym dine as an index of the degree of cell proliferation, and 91
the horizontal axis indicates the concentrations of test substances.

O her notations are as follows: "anti-KLH': human anti-KLH nonocl onal
anti body as a negative control. 5 "JMab-136": human anti-human Al LIM
nmonocl onal anti body JMab136. "138": hunman anti-human Al LI M nonocl onal
anti body JMabl 38. "139": human anti-human Al LI M nonocl onal anti body
JMabl 39. "140".: human anti-hunman Al LI M*donocl onal anti body JMabl 40.
"141": human anti-human Al LI M nonocl onal antibody JthI4I 10 Figure 70
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DCEn i NEH N AL ity @ 1 YaEd OWsie : d| 5 ere M{g B g% ances.
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hori zontal axis_ 15 indicates the concentration o ant | I gure
shows ADCEPR#EGeing activity of various human anti-human AILIM

monoclpnal anti begigs: §5d: 6ARLEAIN ARHLRAMA MY RonHUIBRa1 antibody TMabi36.
Al LI M overexpressing reconbinant CHO cells were used as the tar%et
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resul ted from thgyg ADGhaHUSHhPY-RERANI A YL B Mé@?@ﬂalaaﬂtm@dy TMab139.
hori zontal axis _indicates the concentration of antib ure
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typeﬂ t est saﬂbg%r% 3 n f%og% ﬁgg%%&BFB€ﬂ§glﬁiﬁﬂ%?§% Sfowgarious human

proliferath@l-AghaNi AYLIM mmbkeynilceht Shddied Ridagsayrbd get S5ddigs here
activity of yarious human Al LI Ionzh anti bodies to

transduce*¢oSt | ﬁﬁ?aFgﬁyciﬁgﬁaVe rHsPrgad N%?%p?%fagﬁoﬁ? Swith human
anti - human Al LI Mheonect deal ants biodii cattege tdher nmﬂd1dﬂﬂdyﬂuﬂumic633 caused

ronoel onal cbidedyuIieeldlaal e Mdieskes, Lhe amun ot cellul gl
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Figure 71 shows ADCC-inducing activity of wvarious human
anti-human ATILIM 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 %o transduce costimulatory signal, using a
microplate coated with human anti-human AILIM monoclonal antibody
together with anti-human CD3 monocclonal antibody.

The vertical axis indicates the amount of cellular incorporation
of [PH]thymidine as an index of the degree of cell proliferation, and

35 +thehorizontalaxisindicatesthe concentration of the humananti-human

AILIM monoclonal antibody.



35 the horizontal axis indicates the concentration of the human
anti-human Al LI M nonocl onal antibody. 92 1In this figure, "anti-KLH

i ndicates result of assay in which human anti-KLH nonocl onal anti body
was used as the negative control, instead of the human anti-hunman Al LI M
nmonocl onal anti body. Figure 74 shows inhibitory activity of the
negative control 5 antibody agai nst binding between sol uble Al LI M

| i gands (hB7h-1gFc) and soluble AILIM(AILIMIgFc) of-various
concentrations. The vertical axis indicabes absorbance as an index for
the inhibitory activity, and the horizontal axi s indicates the

concentrati onnff ql ubl.e AILIM ti gure 75 shows_inhibitory
activity of amt? Al Sﬁﬁebod?ntﬁagﬁ?‘ﬁ “B)‘iih%ﬁ@sb‘é?%éje% %%Iaéﬁlaéf AR LWV ch

l'i gands fhbEh-anghickianasababonadlAd MHM | hMd kel £ M hadStive control,
concentrations %&T ‘&’7‘? lg.tl cal axi s.indicates absorbance as an i ndex for
t t
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sol uble AlLIM h%’@\?ssl %@b‘??B‘T’? FEFPYPRYCEf afaiifodddfundipr the

anti - huanhLmltldermdmrna&y ,anta.rb:Ddl‘tﬂﬁe t dueimsndaceldx s ol ideraddn idhe
t he assa; I’go det erm ne gc%i zt-\i ?f t ransduci ng costinul atory signal
usi nc 25°% ?‘r?rétf%aptrla?% ke a?% HREEh*5bf bl e human ATLIM I gand (hB7h-1gFc)
t ogetdher Wi t h Edruir<huiifans 1CB3s rrnnbclbnﬂ@i:y aﬁl’::lth'wdljty bite avarit icEIIMOES:ibody
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activity of VaOuR U antis i, Al Mggagelanal ;aali Bedies 49 cne
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t ransducirﬁglktldsftn}rmlaaf@rwltﬁgnaind usibrg dariczaptat e oo edLantcmm ub:ll'&e
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Figure 76 shows inhibitory activity of anti AILIM antibody at

various concentrations against binding between soluble AILIM ligands
(hB7h-IgFc) and soluble AILIM (AILIM-IgFc).

The vertical axis indicates absorbance as an index for the

20  inhibitory activity, and the horizontal axis indicates the
concentration of soluble AILIM.

Figure 77 shows inphibitory activity of various human anti-human
AILIMmonoclonal antibodies to human T cell proliferaticn in the assa+
to determine the activity of transducing costimulatory signal using

25 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 inceorporation
of [*H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of antibody.

30 Figure 78 shows inhibitory activity of various human anti-human
AILIM monoclonal antibodies to monkey T cell proliferation in the
assay to determine the activity of transducing costimulatory signal
using a microplate coated with soluble human AILIM ligand (kB7h-IgFc)
together with anti-~human CD3 monoclonal antibody.

35 The vertical axis indicates the amount of cellular incorperation

of [*H]thymidine as an index of the degree of cell prolifsration, and



35 The vertical axis indicates the anount of cellular incorporation of
[3H thym dine as an i ndex of the degree of cell proliferation, and 93

the horizontal axis indicates the concentration of antibody. Best Mde
for Carrying out the Invention The present invention is illustrated in
nore detail belowwth 5 reference to Exanples, but is not to be
construed as being limted thereto. Exanple 1 Preparation of imrunogen
<1-1> Preparation of reconbinant cell expressing human AILIM LO Two

types of reconbinant cells (CHO cell and9BEPB-ALL cell) overexpressing
human Al LI M were prepared according to the nmethod as described in
earlier I 0 Ps 2 9 216)

as in a %I%ﬁi rc;e%%a(r}f] ?jfain %%%% 9§8 ?Hgiﬂwg%og;% 9_;9 ]‘?Ltgé %OOO)
of one of the present inventors, Tezuka 15 Specifically, the met hod is
as fol | ovgs A gINA £ Ger Acce 'taghé\lu .+ AB023135 (cDNA); BAA82129
(amno a odi ng human AILIM was
inserted i nto &hfeprepepERmentiterd st hélunesubtirdgin ecoebilagatl below with
expr egsi ce n n var

(o sl B e 1 S P e T o P M T HE s ERigy ingeea
comonl y thsee et hod using el ectroporation (960F, 320V) with a Gene

Pul ser (BioRad). Respective cells were cultured in RPML1640 medi um

containing Geneticin (Q Bng/m ; G bco BRL) and 10% FCS to sel ect

dr ug- resiﬁ’fﬁmlﬁ rlanErepesd dom of dgmunomense| ection of reconbi nant
HPB- ALL cells, ovedaxiessn Ngs ii@dnn M4 M &3 t usep PEsE D8 Ok tdask eﬁtﬁmnt
HPB- ALL cells selected in <1-1> descri bed, above were_centrifuge

give el | pel | 49 KRRAURE ZHATUNRATN- 421 bRl 6Ral &nei BB yAFlérrééll)
"SAL2" (P aitd sSHR LRI ITE Ivand 4 e dPee] arab ranhipbedyhe nwuh@hi as

had been establ.i shed and eported _previously (JP-A 11- 29599 (

12) and \%@W’@éﬁ% 12 ?pwcﬁﬁéoﬁ‘ﬁesé&f ~Rnviht offe Eéo? @d #8d

the cell m:eaaﬂszl(a)o,naemteﬂal aonn a@trlebqéyassﬁépmrﬂnx(rxﬂcomﬂﬁﬁn@mdqy edom. th,

EDTA- BSA/,.PB d ratio of 1/105 cell The resul t]

i xt ur es Ntk 38-7 hevbar 900 R PBP S neRc SECIRE (TSR wiBtase-

tw céSwi t9peaiboives Inignt mirmdnﬁmm BSA/PBS4PDOEd), and then

phycoerythrln_E?Q%&%Q(%%nBank Lccession Number: AB02313S5 (cDNA); BARBS2129
{amino acid )) containing the full-length ORF encoding human AILIM

was inserted into a vector pEF-neo. Then the resulting recombinant
expression vector was introduced inte Chinese hamster ovary cells
20 (CHO cell) and cells of a human thymoma line, HPB-ALL, according to
a commonly used method using electroporation (360uF, 320V) with a
Gene Pulser (BioRad). Respective cells were cultured in RPMI1640
mediuvm 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
ATILIM
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 *SA12" (mouse anti-human
30 JTT-1 antigen monoclonal antibody), which had been established and
reported previously (JP-A 11-29599 (Example 12) and WO9B/38216
(Example 12)) by the present inventors, was added to the cell pellet
{concentration: antiboedy solution (10ug/ml) dilutedwith EDTA-BSA/PBS
was added at a ratio of 10[);1]./1.05 cells). The resulting mixtures were
35 incubated at 4C for 30 minutes. The cells were washed twice with
above-mentioned EDTA-BSA/PBS {200nl) , and then phycoerythrin-labeled



streptavidin (SA-PE; 10091 of 500-fold diluted solution) was added
thereto. Resulting m xtures were incubated at 4C for 30 m nutes. After
i ncubation, cells were washed 3 tinmes with EDTA-BSA/ PBS, and cell
suspensi ons were prepared. 5 Expression |levels of human Al LI M of
respective cells in the cell suspensions were analyzed in a flow
cytoneter, FACSort (Beckton-Dichinson), to select reconbi nant HPB- ALL
cells overexpressing human AILIM Selected cells were cultured to
confl uence in RPM 1640 medi um cont ai ni nf?40% FCS and (418 (1ng/nmi). D
<1-3> Sel ection of reconbinant CHO cells overexpressing hunan AILIM

Cul ture of (Lhe.drlgnr epdpignt o %31]‘3%' 8oE8ThCd: 1k b1 a6l B8 aqdeq

above were centrifuged to give c ove-Iren
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t he ceII pel l ets. Expression |levels of human AlILIM of" respective ce
in the ®2\ktelYusRAPEHFONINHE e JBRINFREd LR a f Ifdwvcy cyivemet s rFACERE §ort

(Beckt onigd cptHSOP) chtAs 8L} ect #&cordu nadt H@%d@ﬂbﬂﬂ%'&S ﬁﬁﬁtﬁﬁﬂresééﬂgs
human AILINI Selected cells were cultured to confluence in

medi um cCOREFHP RYS 1696 FESTRTd &ak8M¢ | my/ REYSCted. ﬁslﬁrsepﬁﬁa%u 61*1116'-1‘11?‘3‘31 to

l mmnogecfbrtfpﬁréﬁ@& ﬁLLRu}mlles; O¥QEXR essi-adnhuael 0% FrPalnldvbine HER; Akl .
whi ch had peen obtained . in <1-2>

esCPi bt ShDVEE Lo B G FPPOBRATSRECDU8Y Gt Lo IS T, LI
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Apr ot i nla[tﬁové-ghmltf’emsﬁmbue,e aS(ﬂj[—rﬂudﬁu@EDIMmonoamanl%ﬁm/bmﬁym Jwhich
et i OGSt ETo h T3t Sbed af T C0BP Brr HCACET P 6oAingE oty ¢, (antibeay
Sub$SQU%Z_hyt1d51€_SMl 001y relyp e natcadat wives FEDMIE-B3PHY) 35Resulting mixtures
ey and 0L GHERLE T bovAred.: Sha CuSHANEH | n GHbLphAPE b IFraedst Ltk
above—-mentioned 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-Dichinson}, to select recombinant HPB-ALL cells
overexpressing human AILIM. Selectad cells were cultured to
confluence in RPMI1640 medium containing 10% FCS and G418 (lmg/mi}.
<1-4>Preparation of immunogen from HPB-ALL cells overexpressing huma.
25 AILIM
The HPB-ALL cells overexpressing human AILIM, which had been
obtained in <1-2> described above, were centrifuged. Recovered cell
pellet was washed 4 times with phosphate buffer (PBS; Nikken Seibutsu)
and then resuspended in a protease inhibitor-containing buffer
30 (containing 25mMHEPES (pH7.4), 10mMMgCl,, 0.25M Sucrose, andprotease
inhibitor (10U/ml Aprotinine, 2Hg/ml Pepstatin, 50Wg/ml Leupeptin,
and 0.35mg/ml PMSF)) . Cell suspension was treated in a Pottér-type
homogenizer, and centrifuged at a low speed (at 1,500rpm at 4°C for
10 minutes). Subsequently, resulting supernatant was subjected to
35 ultracentrifugation {under 100,000g at 4°C for 1 hour). Precipitated
menbrane fraction was recovered, and suspended in phosphate buffer



(concentration of the menbrane fraction was adjusted so that Iml PBS
contai ns nenbrane fraction derived from 1x107 cells) . The suspension

was stored at -80C. The suspension containing cell nmenbrane fraction

was used as the antigen (inmunogen) to prepare human anti body of the 5
present invention, which will be described |later. <1-5> Preparation of

i mmunogen from CHO cell s overexpressing human AlILIM The CHO cell s
overexpres sing human AILIM which had been obtained in <1-3> described
above, were dispersed with a scraper and®®ere 10 centrifuged. Recovered
cell pellet was washed 4 tines with phosphate buffer (PBS; N kken

Sei but su) (aggd-dhenat eskSPeRdRdndil Sa Pl @tx%%%d E}ngé&ﬁfswrse' fhagbuly egg
(cont ai ni ng 25mVHEPES (pH7 4), 10MV MgCl Sucrose, and protease
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contai ns gephyane fraction derived from 1X 107 CeI | s) . The suspension
was stored at -80 The suspension contain cel |l menbrane fraction
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Ani malss ss;mm:msarbm oraismhuaazed ilona isre dnmeypahbinbgdyipeoduidige86rifuged
at a low speed (at 1,500rpm at 4°C for 10 minutes). Subsequently,
resulting supernatant was subjected to ultracentrifugaticn (under

100,000g at 4°C for 1 hour). Precipitated membrane fraction was
racovered, and suspended in phosphate buffer (concentration of the
20 membrane fraction was adjusted so that 1lml PBS contains membrane
fractionderived from1x10’cells). The suspensionwas stored at-80°C.
The suspensioncontainingcell membrane fractionwasusedastheantigen _
S (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 moncclonal antibody was
carried out according to a typical method as described in "Experimental
30 Medicine (supplement), Handbook for Cell Technolegy” (eds., T. Kuroki
et al., Yodosha, pp.66-74, 1992) and “Experimental Manual for
Monoclonal Antibody” (T. Ando et al., Kodansha, 1991) .
Cell membrane <fraction prepared from recombirant cells
overexpressing human AILIM provided in Example 1 was used as the
35 immunogen of human AILIM. |
Animals subjected to immunizationwsre humanantibedy-producing



transgenic mce created by above-descri bed nethod (Nature Genetics,

Vol .7, p.13-21, 1994; Nature Genetics, Vol.1l5, p.146-156, 1997;
Publ i shed Japanese Translation of International Application No. He
4-504365; Published Japanese Transl ation of International Application 5
No. Hei 7-509137; N kkei Science, June, pp. 40-50, 1995; etc.).

Mul ti-well mcroplates were used for cell culture. <2-1> I mrunization
and preparation of hybridoma Either of the i munogens

(1D01/ nouse/ adm ni stration) prepared inmd-4> (derivedfronmHPB-ALL)

andi n<1-5> (derived fronf}K» described O above mas given to the

above- nentioned human_a 0, rod cing.trans u The i
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nd mousS 2 yerORE e s A RS ST O e Rwds0) vere m xed
at a ratio - ofikhet, oﬂﬂﬂe[iml‘rljaexto@drﬂnel(bﬁ}ybbhoﬂéé)ﬂairﬁﬂeiﬁtﬁ@eiomh@mhgialﬂad
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10 vol une. serumfree I 0SCI ence).
SuQséIquenbbye twes ng xen cepl §h\@eraé3qmaesﬁwmqrrﬁct heuthae aprigdbpdrargducing
t hen sus di ok Olb%%a t

hypoxant E?%g%%e?EC%&ggamuﬂﬂo%t erin, ha.gEgh#g&E?@ ﬁd dl#;’)wq]t _i!f%guﬁfﬂ
cel | s weremplleted W%ﬁﬂﬁ%ﬁ’@ﬁ%tﬂe@ thadf ealinad ad Fomary igmgpigaydc
to conpl gkgcelyl fusion. The cell fusion treatnent yielded many '
hybri domas. <2 2> Screening of human nonocl onal anti body- produci ng

hybri doma A nd#Ser BFLRGBYi HERER1pRERAR et FR R A s dich daHBEES \Re e s

scr eleﬁedawd&k&l%%bll l@ix%“e@@e&'%%cﬂh@%&%a%ﬁ Q SRlARCinbyPr LIPS seddndary
pr oduci ng uman nongcl onal ant,i body agai nst human Al LI M RESEEC'[I ve

r econbi naRf/ APB-EANT 1cdY STEHNE- iRl naft® GRS ckaM] mnner, injectlon was

further carried out for final immunization two days before preparation

of lymphocytes, which is described below.
Two days after final immunization, lymphocytes were prepared
20 from (subinguinal and subgenual) lymph nodes and spleens of respective
transgenicmice subjected to immunization. The lymphocytes andmouse
myeloma cells P3/X63-AG8.653 (ATCC No. CRL-1580) were mixed at a ratio
of 5:1, and polyethylene glycol 1500 (Boehringer Mannheim) was added
theretoasafusionagent. Then, themixturewasdilutedwith 10 volume.
25 of serum-free basal medium EX-CELL301 (JRH Bilioscience}.
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 Mg 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 yieslded many
hybridomas.
<2-2> Screening of human monoclonal 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 pfoducing human monoclonal antibody against human AILIM.
Respective recombinant HPB-ALL cells and recombinant CHO cells



overexpressi ng human AILIM which are descri bed above, were plated in
each well of ELISA 96-well mcroplates (1x105 cell /well). Incubation
was carried out at 37C for 2 days. Subsequently, supernatant of each _
wel | was discarded, sanples 5 of supernatant of each hybridoma cul ture
was added thereto (50pl/well), and the m xture was incubated for 1
hour. After the reaction was conpleted, the m xed sanple sol ution was
di scarded and each well was washed 3 tines with PBS containing 1% BSA
(Si gma). Subsequent!ly, peroxidase-conjugdfed goat anti-human 10

i mmunogl obulin (Fc) antibody (50gl of the 2000-fold dilute per well;

Anei rcan &péexipide BoAY) RRRanas raddedtHioheaeh WektriBearadssve 0 Wetelated
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h
m nut es. Ghe BRTiNHUREE G 10N Tarkt PORGman AHgtRanthd JRpGESD was
renoved fgompeachd \alte af xtles METORIARS oraRdstdeicd ReedlaaiEsavB @211 was
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HPB—ALL_c€£$§ér§ﬁ%£g)fg¥lg-%g@? CHO cells, instead of human AILIM
expr essi ng econbi nant cells; 98
15 On the other hand, peroxidase-conjugated goat anti-human

immunoglobulin k chain antibody (50Ul 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 IgK antibody was
removed from each well of the microplates, and then the plates were
washed 3 times with PBS containing 1% BSA. Tetramethylbenzidine -
(3,3',5,5';—teﬁramethylbenzidine (TMB) , 100pl/well, BIO-RAD) was

25 added to each well, and the resulting mixture was incubated at room
temperature for 15 minutes.

Subsequently, 1IN H;S0s was added to each well (50ul/well) to
quench the reaction. The reaction was monitored for absorbance at
a wavelength of 450nm by a microplate reader (Model 3550 Microplate

30 Reader, BIO-RAD).

Control ELISA experiment was performed in the same manner as
described above by using the following items:

(1) Wild-type HPB-ALL cells, instead of human ATLIM expressing
recombinant HPB-ALL cells;

35 (2) Wild-type CHO cells, instead of human AILIM expressing

F

recombinant CHO cells;



(3) Mouse nonocl onal anti bodi es agai nst human Al LIM (SA12 or S&430;
JP-Al| -29599 (Exanple 12) and W98/ 38216 (Exanple 12)) instead of

hybri doma supernatant; (4) Human nonocl onal antibody agai nst KLH
(keyhol e l'inmpet 5 henmpcyanin, PlIERCE) instead of hybridoma supernatant.
The human anti-KLH nonocl onal anti body was prepared according to the
sanme manner as descri bed above in <2-1> by immnizing above-nentioned
human anti body- produci ng transgenic mce with KLH (keyhole |inpet
henmocyani n, PIERCE). 0 Many hybridomas p?®&duci ng human nonocl onal

ant i body capable of binding to human AILIM were selected by said
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procedure spectlve omas ‘'sel ected in <2-2> descri bed above were
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above- mefitidned *ABaFYi EdoRedPuRT SHRTHIO ) was freshly added to the
remai ni ng cel | MSHGPERSE O £ IEH] A&Ea MhorBsk:1 ovedd weated etsl‘&amtﬂs@eﬁewbmi 88e
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Respective hybridomas selectsd 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-STIM Culture Supplement
(Collaborative Blomedical Products) were added to EX-CELL301 medium
(TRH Bioscience) containing 4.0 mM L-glutamine and lipid. The
resulting modified medium was used to dilute hybridomas to 1x1(

25 cells/ml and the cells were suspended in each well.

Cell suspension (300 pl or 600 Ul) of each well was combined
and mixed well with the modified medium (150 ml or 300 ml), and then
a 200-pl aliquot of the cell suspension was added to each well of
multiple 96-well microplates such that each well contained 4 cells

30 of thehybridoma. The above-mentionedmodifiedmedium {50ml or 100ml)
was freshly added to the remaining cell suspension, which was mixed
well, and then the resulting cell suspension was added to each well
of other freshly prepared multiple 96-well microplates such that each
well contained 2 cells of the hybridoma.

35 Cultivation was continued for 1 to 2 weeks. Aftercultivation,

single colonies derived from a single hybridoma were found in many



wells. Wth the cell ELISA as described above in <2-2>, it was verified

t hat human nonocl onal anti body agai nst hunman Al LI M was produced in the
culture supernatant in each well containing the colony. 5 <2-4>

Secondary cl oning of hybridoma Subcl oning (secondary cloning) of each
clone fromthe various hybridoma clones obtained in <2-3> descri bed
above was perfornmed according to the sanme nethod as described above in
<2-3>. Cell density of each well in a 96-well mcroplate was adjusted

10 to 1 cell/well in the present experinm®¥. The screening yielded many
hybri doma nonocl ones produci ng human nonocl onal anti body agai nst hunman
AlLIM Pagt et the clones included were as below (C one nane) 15 Al F34
(JMabl 24) " "AIF182 (JMab- 126 Al F348 (JMab-127) Al F620 (JMab-128),

Al F1052 (JMab- 185%h thieHspdl( 236)escriiigRBabLeIREIR £372>AI1289s verified
(INeD- 13815 A1A300, (AMBDC 131 oo SRR, U Dol 407 (INBD-TAR e
names shown above are used through the present application ﬁ

in al | Exahpl esl8eser FBegrhal-éRt idl gaichgwehd GP@§énPlEﬁaﬁbbeCOlanM |n

Fi gures amd- I@bb@@.oﬁQBE?' euaaltnh_,eo&sa?xsr&aéwt obtained in this

Exanpl e. Exanple 3 Anal ysis of properfies of nonoclonal antibody 25
<3-1> Anal yses 9¥beheniaavisdridrahEiondne) cali ey UsinggfEpR Fhavarious

flow cyt owbeydgﬁcewﬁesb@b@w,lnleawaszvQrzl—f3l>e<aes®}éﬂaefdheaﬁwé0%%n%lerfomed
anti body agai nst human Al LI M produced by each _hybridonma cl one, ch

had been BFGREELRE &9- Egedééﬁﬁ'ﬂg& 8909@ dﬁé§rlpﬁ§eéé°ﬁeh&ﬁaﬁzﬁﬁhecIonal

anti body. 30 Theel @Y itgnb fHRBcALke XlihSa GMELAXIAN _&i&k@glaumﬁlaldbmsted
whlc had been iigﬁaiid in EXaane 1, were plated in each v-shaped well
| BPw&

opFat ) PLeEEMNs SkBRELEGPEur ed at 37C i n
RPM 1640 medi umm@@baeama@glﬁ%m méhY ely drhieicfial ok &c Weise £ pEPaet £6lg huhen

DL e S SER L0 (o B2 SRR 8 AL SR L8 PEOSL L 188 e
Subsequenhéye sapeehavant sanple 100 (501 /well) fromthe culture of
each hybridoma ?éﬂﬂgg ﬁ§h§¥'4> descri bed
15 AIF34 (JMabl24), AIF182 (JMab-126), AIF348 (JMab-127),
AIF620 (JMab-128), AIF1052 (JMab-135), AIH5D3. (JMab-136),
ATH386 (JMab-137), AII289 (JMab~138), AII39%94 (JMab-139),
AlI488 (JMab-140), ALJ40 (JMab-141),
The names shown above are used through the present application,
20 namely in all Examples described below including the present Example,
and in Figures and Tables containing the assay result obtained in

this Example.

Example 3 Analysis of properties of monoclonal antibody

25 <3-1> Analyses of the heavy chain and light chain
ByusingELISAand flowcytometrydescribedbelow, itwasverifiad
that the monoclonal antibody against human AILIM produced by each
hybridoma clone, which had been cloned in <2-4> described above, was
indeed a human monoclonal antibody.

30 The recombinant HPB-ALL cells overexpressing human AILIM, which
had been prepared in Example 1, were plated in each v-shaped well
of microplate (3x10% cell/well). Cells were cultured at 37C in
RPMI1640 medium containing 10% FCS.

After the culture was completed, the plate was centrifuged (at

35 1,800rpmfor 2minutes) toprecipitate thecells, andthen the resulting

supernatant was discarded. Subsequently, supernatant sample



above, or nouse anti-human Al LI M nonocl onal antibody SA12 (2}tg/50}11)
or alternatively human anti-KLH nonocl onal antibody (501/well) as a
control anti body was added to each well. The m xture was reacted 5 for
30 minutes in a refrigerator. After reaction, the sanple solution was
di scarded and each well was washed with phosphate buffer (0.5% BSA-PBS
contai ni ng 5M EDTA). Subsequently, any one of the secondary anti bodi es
bel ow was added to each well (diluted 1000 tinmes with the above
phosphate buffer 0 and added at a quantigippy of 50 |/well) in order to
suspend the cells. The suspension was reacted for 30 mnutes in a
refrigerataor. (Secondar antlbody) Bi otin-] abel ed anti - human

ant i body (CARH#RLL) BraR P&Hértéléeé}ﬁséa%}%ﬁﬁrll@@“érﬁ%%&ﬂjyﬂeF’ro%@)ﬁscﬁbecl
Bi ot i n- | abgl.ed @Btmddmatllgﬁemeammﬂm rdRb1aRRraLari 8 Hy 912 ( (2ug/50u1)

Bi otin-1abel ed anti - hunan | gx antlbodé (Vector). After reactlo

secondar )Praﬁ”%’é’a?twa%lﬂl@%ﬁfhé&tanﬁli Mo%qa%ﬁqtﬁ@o@yat e@%lﬁm-we)das
WIht h the aabavlelragniangmsddphm@mad@ed)gof ekch ﬁgtnsequem;om;ﬁture was reacted
phycoerythri abel ed .,streptavi din tre Vi PE Pharm n

Y o6 65 16 HEPREER T TR oS rB e Pon o S RAFG 1601 (1~ & AMaLe dady cien
a quanfji twasoBi5@ak-Aval lahd\l\/aacﬁddedlt@ase&&fhl}lﬁi letihq:hdnpﬁa&eeb\rt]vﬁelrl (0.5%
reacte r m nutes i.n a ri ator. After reaction, each we was
washed WifB%ﬁ‘—%%é SORNFEIRIRY O%@% 1'*[t)ig@@p'hate buf fer. Then the

above- nentionedupbeQﬁbateybuhhgrowaSOaddhd seceadbrwebntlzﬁdaaeobéwehlkas
in order t sus end the e erfar,ned. to d

reacti vi ta§1 pﬁg gn‘f? ur?iﬁlf‘ll“ Wﬁ% g}eﬁng}%%nfil’i‘%slaiwenp rp&ﬁ_? %P%fer
supgrhat amtd afide@ach ahgbandmtrg @f Gtepl pwé be) HRB-Aldercebl susyet@xyiLsesilng .

N ALY SArEACH ot lae 3L o ASAA MRS DET 1.0 AR LD LDE, Sap

manner eSCPP ove by using I"ow ng | ens:
HPB- ALL cel | s, {Basteddryf ammdiodX)L|I M expr essi ng reconbl nant HPB- ALL

cell's; (2) Hungg Hoggggqldaggh Q4. %@ﬁ Jﬁéig&ﬁyhﬁﬁﬁm% dypet 35

hermcyanl n, PIE I nst ea ybri uper nat ant unan anti-KLH
monocl onal antBb@@yﬂwégbﬁrléﬂara@dila‘él@@\a@l AGGleRtilpdhel RegeoHanner as

descisbed abovg;i,n;g211Be1RY dMUMNANIILPE 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, phycecerythrin-labeled streptavidin (Streptavidin-PE;

20 Pharmingen; diluted 500 time with the above—-mentionedphosphate buffer
and added at a quantity of 50 pl/well) was added to each well. The
mixture was reacted for 30 minutes inarefrigerator. Afterreacticn,
eachwell waswashedwith the above-mentionedphosphatebuffer. Then
the above-mentioned phosphate buffer was added to each wel.

25 (2004l/well) in order teo suspend the cells. |

Analysis was performed to determine the reactivity of the
anti-human AILIM monoclonal antibody in the culture supernatant of
each hybridoma clone to the HPB-ALL cells overexpi‘essing human AILIM
in each well.

30 Control assay was performed in the same manner as described
above by using following items:

(1) Wild-type HPB-ALL cells, instead of human AILIM expreséing
recombinant HPB-ALL cells;

(2) Buman monocleonal antibedy against KLH (keyhole limpet

35 hemocyanin, PIERCE) instead of hybridoma supernatant.

The human anti-KLH monoclenal antibody was prepared acceording



above- nenti oned human anti body- producing transgenic mce with KLH
(keyhol e I'i npet henocyanin, PIERCE). Based on the result, all of the

hybri doma cl ones descri bed above 5 in <2-4> were verified to be human
nonocl onal anti bodi es consisting of human-derived heavy chain and
human-derived x light chain. An exanple of the result is illustrated in
Figure 1, which involves assay result for hybridoma cl ones

Al H5D3( Jvab- 136), Al | 289 (JMab-138) and A11394 (JMab-139). 10 <3-2>

| sotypi ng of human nonocl onal antibody Thelisotype was determned for

each of the human anti-human Al LI M nonocl onal anti bodi es produced by

the hybri demaset BakehagdnheenascharedibBd<@ndveand apalyzedyl Bnadnilring the
descri bed above. Determi nation was carried ouf using a Huiman Monocl| ona
Anti body POSVEPRRPTKPReAsNPRAR RRAAPEHEr BRI BEERY dFFgnEgenhe mice with KLH
exper i ment@kvPhekogohrakt achedyddd heitizics)Al |l the human anti-human

Al LI M nonocl onal anti bodi es were

etermned to be 1g&/ K 20 Exanpl e4

d
Preparati on of REREAMNEREFTAU M RbORS BRALHEOE LAGRENC AP MdeprEFRAd above

anti - hsiman pAkR -4 Rpnacveralf iad ikboBY)nuaihd abeecs6ake aRdibblies consisting
purification <4-1> Method 1 Cells of each hybridoma clone producing

human ant PZhGHBARAREERY 295 RegYaC IShTdn andi boapn-ARrdiyashd Pdak tpredgdned
in <2-4> descri hgdxaheleof ves ecadded stid 1asttizesee ouFigneefll ask 5o 1 ves

FALCON)
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at nospher anaf A3%8 €0, (aMaB#C39%ubsequently, the whole culture liquid was

the. ool

rr
s

Lota. 30 ti |ture flask (750m , FAL . and
ere capedpens It ARG TREATIRRCA ERSHBEOF cont ai ni ng' 1096

U tra Low Bovi ngh¢ gis&Bfe (G 8CHeBRpited bEncorddiuent tineehiuminm anti-human
at nospher 0 1C. - .Q 2 ter. t culture h
Ul tur o S QPN ATAR S b ST R o RRO oS BYOTRP i B Phda SPaF, gt Deer

was recoverea an ransterre

i nto a50- gllopebyipy spyfhermad 35adymidain Kibe> (RARAedThbovebe Deisermination
centrifu u ;500 f J 1N ' t.l j :
964 sundet; 280G qxs%? M ggﬁgﬁr&gﬁﬁcgﬁigﬁ%@%w&% e]%élt{yg'rl KiT

centrifugal supernatant was

oug terillzati It

(NALGEN) (Amsdiche Pppieal ea@erding to the experimental protocol attached

20

30

35

to the kit.

All the human anti-human AILIM monoclonal antibodies were

determined to be IgG2/X.

Example4 Preparationofhumanmonocleonal antibodyagainsthumanAILIM

(human anti-human AILIM monoclonal antibody) on large scale and its

purification
<4-1> Method 1
Cells of each hybridoma clone producing human anti-human AILIM

monoclonal antibody, which had been prepared in <2-4> described above,
were added to a tissue culture flask (50ml, FALCON}, and cultured
in ASF104 madium (Ajinomoto) containing 10% Ultra Low Bovine IgG FBS

(GIBCO-BRL) to be confluence under an atmosphere of 5% C0O, at 37C.
Subsequently, the whole culture liquid was transferred into

a new tissue culture £lask (750ml, FALCON) , and the cells were cultured
in ASF104 medium (Ajinomoto) containing 10% Ultra Low Bovine IgG FBS
(GIBCO-BRL) to be confluent under an atmosphere of 5% CO; at 37°C.

10 to 20 days after the culture, the culture supernatant of
eachhybridomawas recoveredand transferredintoa 50-mlpolypropylene
conical tube (FALCON). The tube was centrifuged under 500xg for 3

minutes.



recovered. The filtrate was | oaded onto a H Trap Protein G colum

(H Trap 5 affinity colum Protein G Amersham Pharnaci a)
pre-equilibrated with phosphate buffer (30nl) at a flowrate of 3

m /mn. Subsequently, the colum was washed wi th phosphate buffer (20nml)
and then the antibody of interest was eluted by |oading 100mMcitrate
buffer (pH2.0) onto the colum at a lowrate of about Im/mn. O
Subsequently, the eluted solution was neutralized with a solution
(pHO9. 0) of 750mM Tris-HC1, and then filflé2ed through a filte

(MIlipore) to renmove white preci pitate. The resulting filtrate w&

di al yzed again te b G e i g

filter (MIIi g?}é%)gaﬁr%ﬁg ?ur?% %%ﬁ%‘f}lgg né)nocéﬁga ‘Fw % ?ll%ered
ant i body%@uébt ai $1’@%|Hléﬁrﬁ§é@h ﬁybltﬁuo?ﬁraltl %ALGEN)X giand grce dtidatiage was
was det erained, fyom the absorbance at  A290 neasured by using a photo

spectrometer (1A280 =1.41ng/m) <4-2> Method 2 Cells of each hybridona
cl one, which h&ge b‘ée]ntlbﬁﬂé%afaeﬁd liopdegl anto2p Hddy@r Bedtabove,caleym (HiTrap

Cond'é'oﬂ?glhﬂtf‘%:o]i%m Bichl DO Oeﬁq?éf}%ﬁmhg%?g FrEoddd] t!uﬁ%vﬁed with

Bovine 1gG F G BCO-BRL) (1-2 eac
and cul tQh@éphﬁtﬁnbéélf§rCe(l3lonLll)neaqO?OCfJ(QW\ﬂiEG@A of  Timbloin) NTEGRA
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reached 1x108 cel | s/ super nat ant of eac ure

was recodBfddieEabR auFRPEAY UhErRERTT was ¢ bR bon @a@lwmé’pﬂ@%téiiﬁe

G col umguEEedr 395@‘ i) mctryt@otﬁan 1Rl G 2 ATBELS RPN MesH ) Ll fmin.
pr e- equi Iﬁngrate vvlth Eate buffer (30mL) at a flow rate of3m/

Subseue 9eqPﬁ%t%¥5ru was Wigsh 88 LHtERpHESpRERE TBAAEERA P20 & solebwn

and then (3000 cidtr ap goﬂuf freri dpt 0) anas dreaded; pPsPed h@ HGRLYAN aat £idte
flowrat ;about ImM/mn to eIutethe anti body. Then, a sol utio
(pHI. 0) EHRRF T IR BEPWES YRGB P RS IR &R i zé‘htehéeé‘llhiﬁéagsfdlll}'ﬁa&ﬁ we.

and the ﬁesnyteaga@a)imstthmhététmmbf h(rcﬁt@m@rfﬂ)l t:g1d EVikkirpar ehrot @h

e B L UL AR AL Py g, R et
h hat

E)MOISJJ% goaailbodylusapunbftlaeahealntﬁr-om (Laeld\dbhumrm!mwé anti bO(rjy was 103
obt al ned from %?C@eﬂ;fb%ogg tgz ?goa%gmdetermﬁac '%Irtoxl %{'Lehléltgsagrbance at

anti-human Al L monocT onar an
A3 Measured by using a photospectrometer (lAzs =1.4Img/ml).

<4-2> Method 2
Cells of each hybridoma clone, which had been prepared in <2-4>
20 described above, were conditioned in ASFl04 medium (Ajinomoto)
containing 10% Ultra Low Bovine IgG FBRS (GIBCO~BRL) {1-2x10% Cells/ml
each), and were plated and cultured in Integra Cell Line 1000 (INTEGRA
CL1000, INTEGRA BICSCIENCE). 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) ataflowrateof 3ml/min.

Subsequently, the columnwas washed with phosphate buffer (20ml) ,

30 and then 100mM citrate buffer (pH2.0) was loaded onto the column at
a flow rate of about lml/min to elute the antibody. Then, a solution
(pHY9.0) of 750mM Tris-HCl was added to neutralize the eluted solution,

and the resulting solution was filtered through a filter (Millipore)

to remove white precipitate. The resulting filtrate was dialyzed

35 againstphosphatebuffer (overnight) and then filtered througha filter

{Millipore). Thus purified anti~AILIM human monoclonal antibody was



to human AILIM and cross-reactivity of that to nouse AILIMand rat 5

Al LI M Purified various human anti-human Al LI M nonocl onal anti bodi es

above were analyzed for their reactivity to human AILIMas well as

cross-reactivity to nouse AlILIMand rat AILIMby utilizing cell ELISA

met hod. 10 <5-1> Establishnment of ELISA systemto determ ne |1gG anti body

concentration and preparation of calibration curves Because all the

above-nentioned purified human anti-hunman Al LIM nonocl onal anti bodi es

were 1gG (1g&) antibody, ELISA systen1Mﬁ$ established to determ ne the

concentration of 1gG anti body. 15 Goat a ? - human | g& Fc) anti body

(1.2g/mM in PBS; 100gl /well; Organon Tekni ka) was added to each well of

a 96-wel | cELa Shed £ropl akeh (MbrdpomaThénpl.at e was i ncubated at room

tenperature for 2 hours to adsorb the anti-1gG (Fc) antibody on the

m cropl ate. Subsequently, the supernatant was discarded, and the plate

was washeHxa8mpiaes Bedrt2@ iphosfhateab u far-(1PRS) AAGUIManahaglondb%¥ntibody
1 0,

(Bo) - and B e Ol Ha98 B St e L aBb e SR AAd rat

pl at e SvasALhfMbated at roomtenperature for 2 hours to bl ock the

anti-1gG (Fc) t f . - S| o] he plate. n, the bl ockin .

reagent was di2%%#Peg¥aéﬁﬁ%iﬁgégggﬁnwg?ﬁlaﬁgngﬁgﬁggﬂfﬂfggc °?%Pﬁ§§ﬁ%°dles

Human- der évede | wg32e amalizd (5101 theek| redtel Bl hvli hy ISimee) ATWMIMchs waelsl as

used as a d [ V. Iat j.qns
1o0ng! mt ) CFoeF cLpee P va et TR RRETt Bha B AR ASERG RN Mo Do
at room te@apeed@ture for 2 hours. Surplus solutions of 30 standard

ant i y weresr ; hypeld S%@* tih | S -
butfggﬂconta?%i%§Q§§%€%§%igﬁzgﬁegﬁﬁ§%hu t %? %&wﬁ%ﬁ%ﬁ&é@%n?ggaﬁggh%OdY
goat antiCPRABRLTYCLRR anti PEEpawaslanded relddghatie caveB0 ti mes

diluted, 100 |/m8ldyse BLONOS abodBdnbhe: Phal SIS iiCBAL Sdnat -R OR8N ATLIM
tenperature for 1 hour. 35 The supernatant was di scarded and the

ni cr opl atBOHRS I MREheBRTIPPAABE HRER BHESREES b @rftdbodynt HdiShg SUSHS% was

Tween20. &sbybfesnd@4tocaptaining $HBSEHALENEGAMROS LIFORYG antibody.
ort ho- phenyl enedi am ne 0- phenyl enedi am ne, OP

: . D, 20ng) |
L e e et BAEE chUrBR B0 o o gL DN L PERSo 096y well ;
hydrogen pegaxbia«dhlyy) was added to each well of a 96-well ELISA microplate

(Nunc). The plate was incubated at room temperature for 2 hours to

adsorb the anti-IgG (Fc) antibody on the microplate. 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% Tween2()
was added to each well (2004l1/well} and the plate was incubated at
room temperature for 2 hours to block the anti~-IgG (Fc) antibody~-free -
sites on the plate. Then, the blocking reagent was discarded, and

25 each well was washed twice with PBS.
Human-derived IgG2 antibody (50ul/well; TheBindingSite) , which
was used as a standard antibody, was added at various concentrations
{0 to 100ng/ml) to respective wells of the plate and the plate was
incubated at room temperature for 2 hours. Surplus solutions of
30 standard antibody were removed and each well was washed 3 Times with

phbsphate buffer containing 0.05% Twesen20.

Subsequently, peroxidase-conjugated goat anti-human IgG/x
antibody was added to each well (4,000 times diluted, 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 buffer containing 0.05% Tween20. A buffer



toeachwel | (1001/well) and the plate was incubated at room tenperature

5 for about 7 m nutes. Subsequently, 2Msul furicaci dwasaddedt oeachwel |
(501/well) to stop the reaction. Calibration curves were nade (Figure
2) based on the values of absorbance neasured at a wavel ength of 490 nm
by wusing a mcroplate reader. 3 Control assays were perfornmed with

cul ture nedium alone or BSA solution alone as a test substance in the
sane nmanner as describe above. <5-2> Analyses for the reactivity of
various purified human anti-human Al LI MdAonocl onal anti bodi es to human
AlLIMas well as for 15 czoss-reactivity of that to nouse AlLIMand rat
Al LI M <5- >. Pt epar at | agent s .to b d L0 LS

ELI SA me?%n%?%%éggd asé§§#§%ﬁég: 3§§E§%%%§ repara fgﬁgo ?%%Q%BFﬁgﬁPlne
CHO cel | { @vphempiessﬂmgmmnaseOPAtLEwng/E@tuabEﬁphbsﬁhﬁteebtffer (pH 5.0,

Al LI d d obt i h
manner a2l dub TReRcuBoTe rhEes 5 B Brn e Betie e enaarh I CHes: aAded
Nunber : ABB%&H:BZ:e(JcJDR\IP{)OLLlBM\BBSlaﬁd(tammmwdé)Lneobaaeﬁiangrdmﬁtemperature

fuII-Ien f I,LI M was inserte(’ into a vector pEF-neo, and
t hen thegégsﬁ?ue 7?§g§§1§\nant expressioi 25 vector was introduced into

Chi nese hamst %ubyaqyeneﬂ.ys 2MGHO et il g abyd wacadusd Yo esett wael hodoL0rwell)
el ectroppg 6 V) is e

wer e cul ur ed %!"t(-l% %f%%ﬁgg%edl l?%ilcg’%r?tt%%%gr&%zﬁr&( ﬁgggaggig‘ﬁt]g % EggE’d
BRL) andon08h&#CErloegepEcabsdrbgneesiseantetrahstovaeelertyts, ofhépebym by
obt ai ni n(gsgggsg m3l rAbkLMovenLexpr essi ng recombi nant CHO cel |'s.

<5-2-1-2> paration ofa reconbi nant CHO cel| overexpressing rat Al LIM
Recorbi nant CHEPREFPS arEkpedssPagieane Al felésupeapadéedm almne or BSA
obt ai neds N £ N6 SATERERANEL @Ss esHd ﬂ%‘?ﬂ:@ll%v%h'ensignelﬁaﬁﬂgr<§cs33esér1be
cDNA (GenBank Accessi on Nunber: AB023134 (oDNA); BAAS2128 35 (am no
acid) ) Fomt i ni ng the full-length ORF of rat AILIMwas inserted into a .

vect or pEF=NeanARtdNesr e F&set 1+ gy, 6@&%&&&@1@%%@&%%&9&1 human
vector was |ntroduce into Chlj%(b%rharrster ovary cells (CHO ce I

by a
comonl yAH=EY n’%‘?lh%ﬁ PB7- el 2Lt i oP (gBRAF, A33gMy) agsi WLt a &8nefor
Pul sar (BioRedrecactheiecel b were eul o ed ATIRPMalGY QG atediinnM

<5-2-1> Preparation of reagents

Reagents to be used in this cell ELISA were prepared as £follows:
<5~2-1-1> Preparation of recombinant CHO cell overexpressing mouse
AILIM

20 Recombinant CHO cells overexpressing mouse AILIM were prepared
and obtained in the same manner as described above in <1-1> and <1-3>.

CDNA (GenBank AccessionNumber: AB023132 (cDNA) ; BAAS2126 (amino
acid)) containing the full-length ORF of mouse AILIM was jinsertec
into a vector pEF-neo, and then the resulting recombinant expressiol

25 vector was intrecduced into Chinese hamster ovary cells (CHO cell)

by a commonly used methed for electroporation (960 pUF, 320 V) using

a Gene Pulser (BioRad). The cells were cultured in RPMI1640 medium
containing Geneticin (0.8mg/ml; Gibco BRL) and 10% FCS to select
drug-resistant transformed cells, thereby obtaining mouse

30 AILIM-overexpressing recombinant CHO cells.
<5-2-1-2> Preparation of recombinant CHO cell overexpressing rat AILIM
Recombinant CHO cells overexpressing rat AILIM were prepared
and obtained in the same manner as described above in <1-1> and <1-3>.
A CcDNA (GenBank Accession Number: AB023134 (cDNA); BAABZ1Z8
35 (amino acid)) containing the full-length ORF of rat AILIM was inserted

into a vector pEF-neo, and then the resulting recombinant expressicn



contai ning Geneticin (0.8ng/m; Gbco BRL) and 10% FCS to select 5
drug-resistant transforned cells, thereby obtaining rat

Al LI M over expressi ng recomnbi nant CHO cells. <5-2-1-3> Preparation of
nonocl onal anti body agai nst nouse AILIM The reconbi nant CHO cells
over expressing nouse AILIM which had been prepared in <5-2-1-1>
descri bed above were honogeni zed, and L 10 subjected to
ultracentrifugation (100,000x g). Resulting pellet containing cel
menbrane fraction was recovered and thenlgdspended in PBS. Resulting
cell menbrane fraction was injected together with Freund s conplete

adj uvant (St r I 3 pad.:far .pLi I i i on Yy
0). The aﬁ??ﬁé? g?scgﬁ?rﬁgﬁgggngﬂgéagﬁﬁéﬁSﬁa§5@§£¥ﬁr% er g%%%%gtgﬁgzémil)
rats intobyhe {ootpaby orsedacttiodddyr dédehtdagorantoR8tItMaF ,afRervy hesing
primary i I ' T, h noﬂ$i I re 2.
days aft e%ﬁ%éﬁdnlgéﬁ n@gr?ltp\%g?i'on. g:e%lylrsrspﬁgﬁgd%ggéheeg& g%dkﬁgg%égsrﬂedlum
nyel oma cePhtpARipdCReReBOLR3;(0 . Rag/mbi;s @ibner @RINVolangl 2,0% FIB5 tal g8dect
wer e gonbj _ k0 O : ‘Th I's ed ach ot h

by us?ﬁg %g ge?ﬁiﬁggghglycgfaﬁgggr?%gehrgﬁEE%'Nhﬁﬁ%%f%#éas %.Eﬁgfgﬁ? Tat
agent to pEEpHrevREREESILGFAILNJaREicesy- N ddtdHNGRiisi-domas. Sel ection of

hybri domagswasaghi @F%?ar@&i%&h' O G deRA N a%%ﬁ%%wgagiali@s@woﬁ%@%gm

cont ai ni ng HAT, 10 al calf serum and am nopterin. React 1 vi t _
rat nonocl onal BREi BRAYTPANEAE EHPt 6P elS UPEPRBFRERES S HIY dRRYS L high

nouse Al LhMivase delreiined ; Ry 3-eacting deke rGblelius Sovs YRHNBbAG e M £ 8a t heiq
above-nmenti oned CHO cel |l s expressi ng nouse AlILIM and then neasuring the

f1 boridscepe®s pAtefsitry voftradand-w&itfagsdd am t i OH0AEX abel eResmtlitingt Hgdet
(Cappel ) EbndakRl&G=El TEnddiorvasy threieion 3RsThecoceeeni agd ytieddatdispended
i 1Pl DYl gomms Blodvel ng rongelonsl « L BOCY DA LORESLILY. Ly
Cel I's of Fhésndhybtomiohearsverdg uvaintaperyiovealdars hhettedoptBbdt oA @Primary
fo 20 daySnartaracha’ {PE Pon, HE FbHEE" (6 w61 QR BT Trom easion ves
nouse.y Fapahetogyvender tihestdiesientae corelifg tomd ccoiven 7§ dsgd 1@8' day
M
t he anti beeyet gohdmanedndgom sheny gt dayis| Mfter the firal immunization.
The lymph node cells and mouse myeloma cell PAI (JCR No.B0113;
Res. Disclosure, Vol.217, p.155, 1982) were combined at a ratio of

20 5:1. The cells were fused to each other by using polyethylene glycol
4000 (Boehringer Mannheim) as a fusion agent to prepare monoclonal
antibody-producinghybridomas. Selectionof hybridomaswas achieved

R by culturing them in ASF104 medium (Ajinomoto) containing HAT, 10% ~
fetal calf serum and aminopterin.

25 i 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 screening yielded multiple hybridomas producing moneclonal

antibody having reactivity against mouse AILIM.-

Among them, a hybridoma line was named “B10.5.” Cells of this
hybridema ware intraperitoneally injected (10° to 107
cells/0.5ml/mouse) Lo ICR nu/nu mice (female,‘ 7 tc 8-~weeks old). 10

35 to 20 days after the injection, the ascites was collected from each

mouse by laparotomy under anesthesia according to a commonly used



Concentrations of human anti-human Al LI M nonocl onal antibody 5 and
control antibody to be used in the ELI SA described bel ow were determ ned
based on the ELI SA and calibration curves in <5-1> described above.

Each cells (7x103 cells/well) of the reconbi nant CHO cell ,
over expressing human AILIM prepared in Exanple 1, the reconmbinant 0 CHO
cell overexpressing nouse AlLIMprepared in <5-2-1-1> descri bed above,
and the reconbi nant CHO cell overexpressing rat AILIMpreparE in
<5-2-1-2> descri bed above were plated in wells of 96-well ELIS. -,

m cropl ates and cultured to be confluentitagt 37C. Subsequently, the
super nat ant was di scarded, and then any one 15 of the purified various

h f I I i i trol. [

P epar od e e 6 S 6 Aok B T oL T B e er Sy aned -5 (2961
ant i body wafs 20Gypanedvalsr ath | thedswi tas RBS zobtagai 8gald% BSA, 3 tines,

32 ti 33 1 4 1] I 36 1 37 ti 36 ti v 39
32 TS % Ly SR 85 L0300 Syl Enee 38 LIS
SOl /wel I, and tCheecsindtresinwaseofeaenad ant i-toumae fiEsa ureeodlos?a heints body
Th | ut f I I ti i i d, . h

wel | oms S o A o 2 ST ST B R g i B o wee
(Si gna) . dSuissatjuest Pysed onsdyadl §HA perdoxd Hidwer T ugaved jantb-hbrEscr 2ed

1 9G (Fc) gpijdbodywasaddedt oeachwel | (dil utedl, 000tines, 501/ well;

Aneri can alex) , and the plates were incubated at roomtenperature
for 1 hour. SuEpklis adiifti 6*bY terllabetl) anfi hbdy wweord)beante@HAndell

the mc I i i haosp ffer inj 9
0 B T S R e Lo it
( 0- pHeny CEiRegral NP iRl S XIPER SS TR FIoUSS AZaIM phesphatel bt ﬁ—%ﬂw glegcmped

M) /aquedks eSOk st itar 8&coBB%h e euehe PEIRH A8 dAhl J Ing'as rases ey tp%egﬁa@?
wel | (10Q1/well) . and the g%at es. wer e i ncubat ed "at roomte%n‘gerature or

about 7 finites 135>SHBSEGuBREI 30OV Yare BixERY dhsRidet e dGmiEI Yl ELIoq

(50917 vielliler dfd a3eQD it difasided + AIROTOANCR WRS Jeaspred at a
wavel engt h of 45138&107 sing a mcroplate reader (Bio-Rad).

nm by_u
Control . ELI SA ?qMEtg%rfBlP RT3 e RgTE6Hr r BRY BRER Bt o8
t o edval uatfethbpatidiedentioneduanin hodiieshumant RELS@M noclonal antibodies

or control antibody prepared above were added to each well (antibody
concentrations: antibody of 200ug/ml was diluted, with PBS containing
1% BSA, 3 times, 3% times, 3° times, 3 times, 3° times, 3% times, 37
times, 3% times, 3° times, 3*° times, 3% times, and 3'° times) in a
20 guantity of 50pil/well, and the plates were reacted at room temperature
for2hours. The solutionsof themonoclonal antibodieswerediscarded,
and each well was washed 3 times with phosphate buffer containing -
1% BSA (Sigma) . | | )
Subsequently, horseradish peroxidase-conjugated anti-humai
25 IgG (Fc) antibodywas added toeachwell (dilutedl,000 times, S50pul/well;
American Qualex), and the plates were incubated at room temperature
for 1 hour.
Surplus solution of the labeled antibody was discarded and the
microplates were washed 3 times with phosphate buffer containing 1%
30 Bsa. Buffer containing substrate (composition:
ortho-phenylenediamine (O—phenylenediamine, OPD;
20mg) /citrate-phosphate buffer (pH 5.0, 50 ml) /aguecus 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 Subseqguently, 2Msulfuric acidwas added to eachwell (5041 /wall)
to stop the reaction. Absorbance was measured at a wavelength of 490



manner as described above: 5 (1) Muse nonocl onal anti body SA12 or S&430
agai nst human AILIM (JP-A 11-29599 (Exanple 12) and W98/ 38216 (Exanpl e
12)); (2) Rat nonocl onal anti bodyB10. 5 agai nstmouse Al LI M <5-2-1-3>
descri bed above); (3) Muse nonocl onal anti body JTT2 against rat AILIM
(rmonocl onal 0 anti body produced by a hybridoma, which has been
deposited internationally on Cctober 11, 1996, under the international
accession nunber FERM BP-5708 in The National Institute of Bioscience
and Hunman- Technol ogy, The Agency of Indusfrial Science and Technol ogy,
The M nistry of International Trade and Industry)), which is an 15

internatiQﬁabydgggg%tgr%i@gggpgﬁgyrgaagg tBe Brdapest Treaty; JP-A
11- 29599 ( Exanpl es and 2) and W98/38216 (Exanples 1 and 2)).. (4) The

above- prepar ed HefEFP o RIS Agh S0 B TGRS WKER Eheyhrl Eoringpetontrol
henocyani B - PHERCEY +Hsd@arh Hfe hybs | HofPe Shper NN tant GBI O! ELHPA same

experiment was perforned,in the same manner as 20 described above using
wi | d-t ypePePPeEerf SRORRLIBRRORPOYRSt ead of Al LI M expressi ng reconbi nant

CHO cel | . The respiMouise Wlémfim&md&sm%r Sa590 o {he: Aessh ATIIM
obt ai ned, 509&effec$|¥$ ?onceniraigon %E g:?g/n1%amas cal cul ated as an
i ndex for ({Ra®r edctreiy (B¥aBaLH 125 ABHalCAR! P8R Ral EARPPNENDROE I onal
PR SR v St it s At i e r AT Y
, use r econmbi nant cell s overexpressi ng nouse
P

, or rat B PR ant CHO cel| overexpressing rat AILIM The
resul ts obtai ne@3) Mputbeacealcdwnatli an: Ased EOOTA heliowt 39t AALIEDAD foarl onal

Coman 01265 BB o bt ' s by SONGY) nilen RO tems o ced
10. I ng/ m iB85eAhELOSR2 ] JVabOL3Bbex2l DNGPRE , vAlddaDBh¢ IMibr238) onal ing/ssion
108 A HER0 Vst Tho 37 680KK 118 1B SANPO1 1981 2020 00T ALK anc
Human-Technology, The Agency of Industrial Science and Technology,
The Ministry of International Trade and Industry)), which is an
15 international depositary authority under the Budapest Treaty; JP-A
11-29599 (Examples 1 and 2) and WO98/38216 (Examples 1 and 2)).
(4} The above-prepared human monoclonal antibody against KLH
(keyhole limpet hemocyanin, PIERCE) instead of hybridoma supernatant.
Contrel 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 monocleonal antibody to human AILIM
(recombinant CHO cell overexpressing human AILIM), mouse AILIM
(recombinant CHO cells overexpressing mouse AILIM), or rat AILIM
(recombinant CHO cell overexpressingrat AILIM) . The resultsobtained
by the calculation are shown below.
30 (A} ED50 for CHO over-expressing human AILIM
AIF 34 (JMab-124): 5.3ng/ml
AIF182 (JMab-126): 3.6ng/ml
AIF348 (JMab-127}): 9.1lng/ml
AIF620 (JMab-128): 10.lng/ml
35 AIF1052 (JMab-135): 2.0ng/ml
AIHSD3 (JMab-136): 7.5ng/ml



A11488 (JMab-140): 11.O0ng/ml 5 AlJ 40 (JMab-141): 3.7ng/m  SA 12:

1.8ng/ m

S&430: 1.2ng/m (B) ED50 for CHO overexpressing nouse Al LIM

AlF 34 (JMab-124): 42ng/m 9 Al F348 (JMab-127): 61ng/m Al F620
(JMab-128): 100ng/ M A11289 (JMab-138): 53ng/m  A11394 (JMab-139):
60ng/ M A11488 (JMab-140): 70ng/m 15 (C) ED50 for CHO overexpressing
rat AILIM AlF 34 (Jwvab-124): 45ng/m Al F348 (JMab-127): 62ng/m Al F620
(JMab-128): 97ng/m  A11289 (JMab-138): 57ng/m 20 A11394 (JMab-139):
90ng/ M A11488 (JMab-140): 90ng/ M ThelOfdsult showed that the human
anti-human Al LI M nonocl onal - antibodies of the present invention

exhi bi t ed significanAtM3§ggh(JﬁQgchgbﬁLtbggnEQm@unan AlLIM 25 Further,

it has been revealed that 6 types of
anti bodi es (shown ab®¥&2f# (BillVI

unman anti-human Al LI M nonocl onal
aRdlee) :) LAréngémétive to both mouse

AILIM and rat Al LIM4£bindiung(e@pabikyiy, 10CEQ83pcactivity). 30 Exanpl e6

Determ nation of affinity and
Al LI M nonocl onal ant?bb#§8ag&i¥aP-t A8} ant

neutraI|Z|n? activity of human anti-human
tgBRI(Méman AILIM Association

rate gonstant (ka) ,adissoci afigp-1ate.conshanki(kd) and dissociation
constant (Kd) with respect to the reaction bétween each of the purified
vari ous human anti - htfah2Al LI M nonocl onal - 83%1/8dt i bodi es pr epared above

and human Al LI M weres@esgrm ned using a icomgpngially available kit

Bi acore X (Anmers

109 <6-1> Preparation of antigen to be

han%gharnacia).
i mmobi | zed on'BEnEBrYchPp BALI GHMT RS HIE S SHHfsbinawisd it Yensor chip in
the kit was preparedaIms3a remapbilrant: ghinggrilc antigen (hereinafter

refer

Jed to as "huE?¥$F§i§I?5hggga 7?9“%E%%U%H of the extracellular

region of human Al

15

20

30

35

AIF620 (JMab-128): 100ng/ml
AII289 (JMab-138): 53ng/ml
AII394 (JMab-139): 60ng/ml
AII488 (JMab-140): 70ng/ml
{C) EDSO0 for CHO overexpressing rat AILIM
~ AIF 34 (JMab-124): 45ng/ml
ATF348 (JMab-127): 62ng/ml
AIF620 (JMab—-128): 97ng/ml
AII289 (JMab-138): 57ng/ml
ATII394 (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 higbh

specificities to human AILIM.

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) .

Example6 Determinationofaffinityandneutralizingactivityof human

anti-human AILIMmonoclonal antibody against the antigen (human ATLIM)

Assoclation rate constant (ka), dissociation rate constant (kd)

and disscciation constant (Kd) with respect to the reaction betwsen

each of the purified various human anti-human AILIM monoclonal

antibodies prepared above and human AILIM were determined using a

commercially available Kit Biacore X (Amersham Pharmacia) .



5 and the constant region (Fc) of human 1g@. Human Al LI M I gFc was
prepared by further purifying the antigen obtained according to the
met hod as described in earlier applications (JP-A 11-29599 (Exanple 16
(2)) and W98/ 38216 (Exanple 16 (2) ) by one of the present inventors,
Tezuka. 10 The cul ture supernatant of reconbinant cells producing the
human Al LI M1 gFc was | oaded onto a H Trap Protein G columm (Hi Trap
affinity columm Protein G Amersham Pharnacia) pre-equilibrated with
phosphate buffer (30m) at a flowrate B¥? 3nll/mn to adsorb the human
AlLIMIgFc in the culture supernatant on the columm. 15 Subsequently,
the colu o buff PR h ;
citrate bff o oE 0} uas [oaded 8aFo Pheccol o st~ fron Facs ofip
about |m/mn thelgantonks mrmbw:mem ¢tyEensoSubsEpuenthy kittheasbrepdrad
sol ution 5 7 T m

48% DEULBl h2ad MideRs SO %@k@lf?gfgéf S rHd SoHd nada

t hen di al yzed agal nst phosphat e overni
sol uti on dFal¥zeuf vkl d91 3l elbng o e axtrap@éﬂ-ugw FEQ@PE)Oﬂ'HUBT\an AILIM

purifised Qp(? R4l @E&ﬁMnggoﬂaqFAgbggl Hglqanngggl n concentration was

determned fromt sor banCe at ao nmeasured by using a photo
spectroneter ( |Im@<;1 BILAYAEFC The PosamscbrtFet o wm@m@m@ ROtgEen

was deter%E‘@E’né@a@%o@d%%@f@‘th?ﬁlétﬁb&%scﬁéé@{»iﬁe@rﬂ{ @'aE'lEQESa! l'l%%t‘ifons
the extracellul ar %rqon of rat AILIMand the constant region

human | gGIETatlmaa MY e A 6112295909 (ERARHF 8216 @}?mﬁh%l s 2H by

W98/ 38216n & Examph e dbeb2ht vAFentbse,prepakgd according to the same
manner. as described above. The 30 conc tratl on of the rat AI LI M |

obtailfed was detid fithEHTE G UPE TR Fftiy? i 2C P SRaRE ol TRE P g tie fuman
affinity ﬁDﬁIM-EIk_I{H’cahlaél D@a@@ﬁlcmﬁcy a fﬂmﬂp pebtalinng Q@ﬂdﬂfxﬂ$ﬂﬁlﬁ@@fafff@hlty

i nmobi i zat: nt| (human Al LI M I gFc) on the, sensor chi

o Gescr | Bol TR PEREShE e MR SIS o F TN LaRASFS GAd8 proSbRAce

experi menpat £et O(BOmQI) attached rdte vife3mhimer d:ba.idis/oﬂwajﬂeabwlneaxasssaym[rtg?c

Bi acore X 11 (Aner sham Phar ma%a }é Hthbuff cont ai ni ng 0. O1M HEPES,
05%tet &g

0. 15M NacH} uﬁ%dsula% t Tv‘i TPpH7. 0)) was al | owed to
f | owltshr ough aSuHsmamueletly lthetadhech vas waehkdmia:ﬂ'l phésphatabef6ér (20ml) ,

51/ min. 359§%ﬂﬂ§pﬁb%mM citrate buffer (pH2.0) was loaded onto the column at
a flow rate of about 1ml/min to elute the human AILIM-IgFc.
Subsequently, the eluted solution was neutralized with a solution
(pH9.D) 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 -

Brsy measured by using a photospectrometer (1Azs = lmg/ml). The

25 concentration of human AILIM-IgFc was determined to be 0.28mg/ml.
Purifiedchimericproteinconsistingof theextracellularregicn

of rat ATLIMand the constantregion (Fc) of human IgGl (ratAILIM-IgFc;
JP-A 11-29599 (Example 16 (2)) and WO98/38216 (Example 16 (2)) was

also prepared according to the same manner as described above. The
30 concentration of the rat AILIM-IgFc obtained was determined to be
0.45mg/ml.

<6-2> Determination of affinity and neutralizing activity
Experimental procedures except for immobilization of antigen
(human AILIM—-IgFc) on the sensor chip, which is described below, were
35 based on the instruction manual and experimental protocol attached

Lo the commercially available assay kit Biacore X



5 a solution (15111) contai ning 0.005M NHS ( N-hydroxysucci ni m de) and
0.2M EDC (N-et hyl -N - (di net hyl am nopropyl) carbodiimde) was added to
activate carboxyl groups of CMcoated on the surface of the sensor

chi p. Subsequently, 23l of human AILIMIgFc solution (1Qg/m; ~.0

di ssolved in 10mM sodi um acetate buffer (pH 5.0)) was added to the to

i mmobi lize the human AlILI M I gFc on the sensor chip. Subsequentl\
unreacted activated carboxyl groups were bl ocked by adding 35111 c,..

1M et hanol am ne hydrochl oride. The anpaats of human Al LI M1 gFc

i rmobi i zed by the i mmobilization treatnent perfornmed tw ce was 15

2, 444RU ( e i 2,213RU, respectively. The unit, RU
correspon@smgﬂ%gﬁeyﬁggé?6%%gunit area; 1RU = | pg/ m2. Flow Cell-2, which
is arefer enceHBBohméélalr (mstadlbjiagt 2d01M HEPRES cdpplrg Na@ht e EDTA hed

absence LI IVE a es e abo 2
Phosphatgfbugggge@aé T t&&?ﬁ%m/thﬁgﬁgﬁaﬁ e?l% %gd% :ﬁﬁégl %low
chip) at canﬂJ-QV\/ataaeheﬁ E@Jﬁh& ritand ae&dja;wof:apurmflmm:mn mwseb;umrtly,
Al LI M. nonoc ich_h n t he Exa
Sboveswids Seaastofniraeh) (TarFatEnns - CEAL M R b A TR s and
t he nmeasur. mapcmewml {Gringttdy LapS nborofy i nogesodadmdis s oc akidied

phase fo rom ﬁéﬂ&&scaﬁ?&%tdr\éw%ﬁ cogfteant%l;ﬂ;r;bﬁf%'splgﬂ% 8fa&ge sensor

released e antligen tored over 0 obt
sensorgraﬁu&tn5500|at|on of antlbody fromthe antigen was achleved by
running PBS thiough Ucl%tig ' Reabd bl OV o tlegé’c 38 %ﬁ 984 ;
on the result|n sensor a assocl at’i on r cons ant

di sgoli atfildﬁcrla’tQé é@né@ﬁﬂt ser@aymanaeaaggd@mﬁf%n pI’l:o%sQ)a)ntWE\(ﬂ(eFd ed to the

Kd=kd/ ka): sVefRocONPAl ed ey ks RErERe rgpalnicakaebtWal &, . (B|sﬁ%‘ééh\&@hkqm
3.0) attached to the kit The affinity and the neutralizing activity of

nouse noddiegsarkd 35tanpiteddrasbery2 ganeuSessare didwekddingin alding 3501 oo

prepar ed 1M dth@nB1anpli@ e d@mdctrﬂdaﬁmve WBRE hSOnaBab¥Zedman hheIseTgrC
manner as described 111 above. pecti ve val ues obtai ned are shown

bel ow. <ciBiveidares &Ka ti? Ml@@e’?fi&&aﬁpsearsawwpﬁr pneg twice was
(JMab5124), 414@?@1@9e5092£ﬂ;@§9u518)<1£h£2 213RU, respectively. The unit, RU,

corresponds to the mass per unit area; 1RU=1pg/mm?.

Flow Cell-2, which is a reference flow cell, was subjected to
the capping treatment in the absence of human AILIM-IgFc in the same
manner as described above.

20 Phosphatebufferwas allowed to flow through the £lowcell (sensor

chip) at a flow rate cf 20Ul/min, and each of purified human anti-human

AILIM monoclonal antibodies, which had been prepared in the Example

above, was added thereto (10 to 50pg/ml, 60ul).

standard condition for the measurement was: association phas.

25 for 3minutes anddissociationphase for 10 minutes. Respective amounts
of antibody bound to and released from the antigen were monitored
over time to obtain a sensorgram. Dissoclation of antibedy 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, assoclation rate
constant (ka), dissociation rate constant (kd) and dissociation
constant (Kd; Kd=kd/ka) were computed by using the analytical software
(BIAevaluation 3.0) attached to the kit

The affinity and the neutralizing activity of mouse meonoclonal

35 antibodies SA12 and SG430 to the human AILIM prepared in the Example

described above were also analyzed in the same manner as described



5 Al F182
6. 4x10-5

(JMab-126) 3.2x109 2.8x10-5 8 8x10-10 Al F348 (JMab-127) 1.9x109
3.4x10-9 AIF620 (JMab-128) 1.1x109 1.1x10-9 1.0x10_3 AIF1052

(JMab-135) 1.6x109 6.3xl1 0-5 3.9x10-9 Al H5D3 (JMab-136) 2.8x109 4.9x10- 6
1.8x10-10 10 Al H386 (JMab-137) 1.2x105 3.1x10-4 2.6x10-9 A1l 289
(JMab-138) 3.7x104 4.2x10-5 1.1x10-9 AII394 ,(JMab-139) 3.1x109

2.4x10-5

7.7x10-10 Al 1488 (JMab-140) 2.3X109_3.5X|0-5 1.5x10-9 AlIJ 40

(JMab-141) 1.9x109 1.9x10-5 1.0x10-9 15 SA 12 7.8x103 7.9x10-5 1.0x10-8
S&430 2.2x109 1.5x10 4 6.8x10-9 The regulit shows that all of the human
anti -human Al LI Mono cl onal anti bodi es and anti - human Al LI M nouse

nonocl on

i bodi es exhibit markedly high binding affinity and

neutralizing activity to human 20 AILIM Exanple 7 Activity of human
anti - human Al LIRdspewc] wnata langs bddhe itreed taren sthunen dostowrul at ory si gnal

h I d -
:AInLI KAWQSJCN%%%I%%a%@Zn?PgOé%S wrﬁ}accor ;ngg&%fm&?ﬁ/?%g?%r Zgghf{gug&éﬁtl on

had the
Tcellgr

Kdpald | i ﬂMa@Pl@édt rol Li fyl@enhanci ng and@xan~t nhi bi tﬁng)clbbﬁmn

%mrhs;s (J a%(iligzté)on o§ Ey%@kl nes suchza% IFNsy and hL cal |
proliferation, her ™ wor

whet her Or t the anti bg 18

exhi bi tecF\He?giﬂ at(é’M?ba'dtzﬂ\)l ty bn9éb®1 ul ar tran§d1§e<tl|00?1 of 303.4x107°
Al LI M medi gigeth cqgg,llagml@tgqry sigp@i?q Anal ysi s \.yag «Rgrf or ned Qaﬁﬁgo_

t he amobunt of cytokines (| and

4) produced in human T ce

wel | as tHd efewﬁb‘rﬂtﬁw%ﬂn T beﬂl@)r oliferati 6n3%30an i ndex3.9x¥01>

Di | uti on ofysaH | etk nAntiggshumen £PByonocl onal zagkhgedy OKT3, Fé\;l’g:g:—lo
CRL- 8Q01) was 35 diluted with phosphate buffer g{gBS) to fina

conceft r dtifol fof §§‘@Pml37)Eachlo? the various Bu

A%ant i - hun&n8ALRTM

nonocl onailamgﬁaoqlmgbllgg)pr eparegdy @bove was dil yiked-w th PBS_ §@18-¥i nal
concentration of 40g The gntl body sol uti ons wer e further dil utlgd
BepdrBHaridls o 7

with PBS 4

r%pégg 33ds ncek?rations of afqif‘lleodl es

(40g/ M - 100X/ nirMas?128)Coat 2 ngxp* m cropl at ¢ . ekt b~ant i body  §xEach

wel I of S&meld Th&heRh3hgs Wap gopged With (1) antl=human ; o1

15

20

25

30

35

SA 12 7.8x10? 7.9x107° 1.0x107®
SG430 2.2x10* 1.5x1077 6.8x107°

The result shows thatallof thehumananti-humanAILIMmonoclonal
antibodies and anti-human AILIM mouse monoclonal antibodies exhibit
markedly high binding affinity and neutralizing activity to human
ATLIM.

Example 7 Activity of human anti-human AILIM monoclonal antibody to

transduce costimulatcry signal in human T cell

It was analyzed whether or not the human anti-human AILIM
monoclonal antibodies in accordance with the present invention had
the capability of controlling (enhancihg and/cr inhibiting) human
T cell responses (production of cytokines such as IFN-Y and IL-4, cell
proliferation, etc.), in other words, whether or not the antibodies
exhibited regulatory activity on cellular transduction of
AILIM-mediated costimulatory signal. Analysis was performed based
or the amount of cytokines (IEN-Y and IL—4) produced in human T cells
as well as the degree of human T cell preoliferation as an index.
<7-1> Dilution of antibody

Anti-human CD3 moncclonal antibody CKT3 (ATCC CRL-8001) was
diluted with phosphate buffer (PBS) to final concentration of 8pg/ml.

Each of the various human anti-human AILIMmonoclconal antibodies



CD3 nonocl onal anti body OKT3 (Bg/mL; 25111 to each well) and any one of
t he various human anti-human Al LI M nonocl onal anti bodi es

(40g/ nl-0. 0049g/ M ; 251 to each well) , or (2) anti-human CD3

nonocl onal anti body OKT3 (8q/nl; 25111 to each well) alone. The plates O .
were incubated at 37C for 2 hours. Subsequently, the antibody solutions
wer e di scarded, and each well was washed 3 tinmes with PBS After the
wash, RPM 1640 nedi um contai ning 10% FCS was added to eac., wel
(1001/well), and the plates were incubated at 37C for 1 hour. Thus,
respective wells of the plates were coatlé@ with the anti bodies 15
nmentioned above in (1) or (2). Control experinents were carried out in

the same janAgL v ial s dhatas coa sdsuid b A0S OLL O 0, £ ESRECU oY /1

nnnoclongl as contr
ant i - hun@emntivarinee lvhapns sarcober eher ﬁal(ult)ed\mu‘sb PRSnoebsARRTe various

i bod Exanpl e 12
2nd voosratsrataairs STt R sl AR b n e g bt ol ©
ant i body <JHEY Cakséry wodf &iradrlates WiNdb1ELIDPdA 9-20800) ; and (3)
Humans ant i - Kt%aaﬂ%mnek %ﬂw@pﬁm@ﬁl@qa@@&ag%@t@d with MRRZ3 HGan

above- nenti oned Exanple). The m cropl ates coated wth the anti bodies
were use@Didnmohecléoil ot WP 3 {BHgAmRrLepaRat toreasth Weddn ndeldy one

suspensi g Pehkphes Al old oqelm@@ G d eat@thd r ol eaeh {d@lodeal it ibodies
persons 30 (5 persons; donor A B, C, D and E) . Fraction containing

mononucl d40nSdalll-g - RA4 OPEépar e dSyldermi €3<hr aigildnt. cunt (2F ugatiohumsingDd3

LymphoPr &g » NS GTRM: : HAHPORT3 c(%htg&mwermﬁfree@é wéwmatl%%ehun@ﬂe plates
nononucl ear cell fraction aQifrdln to the manual for eerrlnen al
C

procetiur ¥ep¢ igsipgtadpat BT IT9% 0t alPORSKi t FNPFEERPAFL¥Nnd tREgREGIDOdY
Sorter. Eoiiﬁt@ehls ﬁ@ﬁ@tdi\l\ﬁ&xﬂﬁ&[ Rindedalii vgla Mesmedmetet inslRBich PR

cel s vere . suspended. | APILAGIQ e cont sl ing, 0BT CR ! eusnare.

Cul ture weilng H@@].LDP(!J@IE) coatednd phaabti wBeEBIN &S 0881 DOy @NELr 1 hour.

anti - humag, A',L' Mantipogy 2 HUTRY o £8hl (8USREns! AL (9PNt A BonCiBls
15 mentloned above in (1} or (2).

Control experiments were carried out in the same manner by using
plates coated with the following respective monoclonal antibodies
as control antibodies instead of the human anti-human AILIMmonoclenal
antibodies.

20 (1) Mcuse monoclonal antibody SAl12 or SG430 against human AILIM
{(JP—-A 11-295992 (Example 12) and W098/38218% (Example 12});

(2} Mouse anti-human CETP monoclonal antibody JHC1 (also
referred to as JMabl(09; 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 blocd was collected £from each normal healthy persons

30 {5 persons; donor A, B, C, Dand E). Fraction containing mononuclear
cellswaspreparedbydensity-gradient centrifugationusingLymphoPrep
(Nycomed) . Human T cells were separated from the human mononuclear
cell fraction according to the manual for experimental procedure by
using a Pan-T cell Isolation Kit (Miltenyi) and Magnetic Sorter. T

35 cell count was determined using a hemacytometer. Human T cells were

suspended in RPMI1640 medium containing 10% FCS to prepare human T



1x105 cells/well) was added to each well of the mcroplate coated with
the anti body nentioned above and the plate was incubated at 37C for 3
days in a CO2 incubator. After cultivation, aliquots of the resulting
culture .0 supernatants (50111) were stored at -20C and then used in
the assay described |ater (assay for IFN'(). After sanpling aliquots of
the culture supernatants, respective mcroplates were used for the
foll owi ng assay: (2) Culture using mcroplate coated with anti-hunman CD3
anti body alone 15 Human T cell suspensigh3(donor D, 1001/ well; 1x105
cells/well) was addedto each well of them croplates coatedw th the

above- mentd pnegy saoh s bedy (1angs them dgﬂy one of the various human
anti-human Al LIM nonoclonal anti bodi es was added thereto (25111 of the

anti body ®f~%20g?Ht-©188458/ ). The plates were incubated at 37C for 3

days 20 i1y %L@C‘gjﬂenﬁ'sl@ﬁborﬁlcfg%ﬁft%cﬁﬂ@dqﬁﬁ‘tﬁnaﬁl-pi'ilﬂ{lérfx IpAt hﬁﬂlbody and
activity of T cell 3H thym di ne (0.5gC

Amer sham Fhat TREFaY %é%¥MaHHEHb98YeaCh well of the plates after
i ncubation, andythe, pf‘ L8] é’\‘fs&?e §1| Gbaied At 37 fer %:?%ur§ 'lrbtg@/%well'
cells

i ncubator, Aftier iIn iaE&lon were trapped on
( Packar d) 1 %Y n@eéeF v Ly gtd e pAded iy EFEENTR YL Ct%éh?ﬂltcé’?%]\ﬁe?eecaﬁléa wgith

40C for 3chous: BodPR@eRkiondRdabbes MEaseilticel wﬁgoﬂﬂét/lﬂ\?iéd aFéafa‘W Bor

was added, t heretp. |oact|V|t of 3H incorporated of the cel
trapped oh RS fFRt2r ed by a R counter (TOP CCUNT) to

anal yze the degagesof a'ulﬁﬂv&?’eid:npl’O;hil.iqtlatisono&'fttheCU|rtei$lﬂI‘de@ culture
Results are shown in Gﬁfres 15 to 39. Result . f this assg% showed t hat

human®T cBPLrRRFENST gmHdalers SB?B??f%?éPeh dependiifyf eechdn the assay
concent r ad4 $¢r Dbed hEa €&t | saqun fcm' czrmmat ESAﬁ\@éﬁ &b BhaM 411 nd ts i edhe

Al LI M nonoc].onal antib noclon ody W2 T0
monocl ona™ i?ﬁr%oa fef§g¥ antT - hu Efg %ﬁu *E#?hfor the
t here meréo$bme1dgfie$emces 114 |n the degree of ceII proliferation

amng the OF:B&%urthf r}?%ﬁEE EQEQ’C wItﬁ%l lt"’l hﬁxa@loéD%ég‘e%ﬁodg ad.one

S|gn|f|cantly when een coa d wth anti-human
al onéS5and ant |H1huﬁmﬁi‘ ¢l wmrwm@uonaldamr@adyoopmmmhmio@wamns/wem

32; :ijS?. vﬁaés 2HBHES JHNIPEE PNBE +ARLRADY1 4 SOLALEQR: thitdld RSN R ed
antibody, and then any one of the wvarious human anti-human AILIM
monoclonal antibodies was added thereto (25ul of the antibody of
40ug/ml-0.0049%9ug/ml) . The plates were incubated at 37°C for 3 days

20 in a C0C; incubator.
<7~5> 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 6hours 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 theretoc.
Radiocactivity of °H incorporated of the cells trapped on the filters
was measured by a P-counter (TOP COUNT) to analyze the degree of T

30 cell proliferation after cultivation.

Results are shown in Figures 15 to 39.

Result of this assay showed that human T cells were significantly
proliferated depending on the concentration of the c¢ells when
microplates were coated with anti-human AILIM monoclonal antibody

35 (human monoclonal antibody or mouse monoclonal antibody) together

with anti-human CD3 antibody. Further, there were some differences



culturing the cells. <7-6> Quantification of IFNy in culture supernatant
of T cell For respective cultures of T cells (donors B and C) descri bed
in (1) of <7-4>, the anounts of IFNy in the culture supernatants were .0
determ ned by a commercially available human I FNy ELISA KI' T

(Amer sham Phar maci a; Endogen). Results are shown in Figures 40 to 47.
Result of this assay showed that the production of IFNy increased
significantly dependi ng on the concentration of anti-human AILIM 15
nonocl onal anti body (hurman nonocl onal amntli4ody or nouse nonocl onal

anti body). Exanpl e 8 Regulatory activity of human anti-human AlLIM

nonocl onal nt| Xe ocyte reaction R) ,20 It wastes ted
whet her or” 1 eeg euemaonénan Pl h%’ggg %rfﬂﬁ’ﬂoﬁ %ﬁ‘%n% gﬁﬁoggm es of the
present i nvent |Oum tmr@tmarxamlamcb,f m.mrﬁrral Idenlg.s (Cetradh ayedd rgg:canddmnlflcantly
inhibitin respopses ctl tok| such. as | EN- -

and TL-ahsn Sicd FRROPRER CBRESAMARR Srns Mdihaty AT A%y Alote ana
regul ati ragmﬁMMaan@dMM mnnot:lélrﬂa]lMamedbadg Zﬁumtmasmicalonal simgndbody or
into eIIs zing activity nthesis in_c S).
of contrg} |ng $n88¥fm%r oafnn?lebroa oi" %égg?la?%dllﬁlutlﬁi }P‘—Tl%%gﬁ’af’ ﬂ’??(‘gac{m‘)mg
Iyrrphocytcmlrmarmtng)ntk(aald&ﬂgmj C I\/LR) as an index. <8-1> Preparation of
human PB d T cell Per i ph | ood (200m ) coll ect ed fr eac

nor mal '\@I taa% Qtt?é}?oﬁfs tf"p'ér%% ﬂ:N "Bgt‘%e SURSTE cI'E"”ém%l gl

di spensed on e IrayeestoffeLyubnupeepotIEsme;llescdded):rsnBnandol)ubbﬁcrlbed
(50mM ; Fal.co e c trlfu ion 10 m nut es

nter odidt 295y Tier o PeRONRP o C ROV bt ReF AR o G LR BIEES were
ti meso or deaurdimeimed t hy35apt‘mprharelbm1frera,vawnkhkﬁlfeen hnneuamrl flFdjed RlatSA KIT

1, 8001 pm fzQ0e 10, JH 184 £5) h%a@’ (peripheral blood nononucl ear
ceII 2x1(09 5x108 cell) aCl ?epared Cell count was determ ned by

usi ng a henacyf&mtids aﬁ?r‘i3 S&MWUO’EDOEFUIW@%&(PSW o*be used in MR assay
(1.08x108 cell d%ul@ &%93' @tﬁ&}a tﬁggeﬁe%tdu@%léﬁ'gef%’ﬂﬁ'l@fc@%ased

cells were used for. t e separat on o scrib
| sol at i off Y& AN ey i S BBt TN st’ﬁ§e60¥16?nf-ﬁ%té‘é5a9§t P L gpmpre S M

f r om PBMgorQrd NGnta bbag naiwah abhashedat caitenddf or mouse monoclonal
antibody) .

Example 8 Regulatory activity of human anti-human AILIM monoclonal

antibody on mixed lymphocyte reaction (MLR)

20 Itwas testedwhether ornot the humananti-human AILIMmonoclonal
antibodies of the present invention were capable of controlling
(enhancing and/or inhibiting) T cell responses (production of
cytokines such as IFN-Y and IL-4, cell proliferation, etc.), in othe~
words, capable of regulating the transduction of AILIM-mediate

25 costimulatory signal- into cells, by analyzing the activity (namely,
DNA synthesis incells) of controlling T cell proliferation associated
with allogenic mixed lymphocyte reaction (allogenic MLR) as an
index.
<8~1> Preparation of human PBMC and T cell

30 Peripheral blood (200ml) collected f£rom each normal healthy
persons (7 persons; donor A, B, C, D, E, ¥ and G) was dispensed on
the layers of Lymphoprep {(15ml; Nycomed) inmicrotubes (30ml; Falcon).
After centrifugation (at 1600rpm for 10 minutes) , intermediate layers
were recovered. Recovered cells were diluted 2 timeg or further with

35 phosphate buffer, and then centrifuged (at 1,800rpm for 10 minutes).
Thus, PBMC (peripheral blood mononuclear cell; 2x10%-5%10% cell) was



remai ni ng PBMCs were added to the solution attached to the kit, and the
sol ution was incubated. Subsequently, cells were washed with PBS

cont ai ni ng SnM EDTA and 0. 5% BSA and then re-suspended in PBS. 1 0
Subsequently, the cell suspension was added to a Positive Sel ection

Col umVS+ (M I tenyi Biotech) swollen with PBS, andunadsorbed fraction

was recovered. Further, PBS was | oaded onto the colum, and the wash

sol ution was recovered. The sane treatnent was repeated once: Recovered
solutions were conbined together to giveid T cell fraction. 15 After
centrifugation of the T cell fraction , cells were re-suspended in PBS

Cel |l count oft reu ing T cells, was dete ned. b

henmacyt orfet el?ar glehtsl ﬁg?%t UERY qeﬁ:et%nred g'é'V\Pﬁ %s‘%jﬁpnga %%%e*{‘ﬁ&edp*n

Iyrrphocytal:rqaaﬁtlofl (cwbR)ceAsisdemrwedsaaom, MM &wl |(ﬂ1903811.b9\/32¢§l@n‘?9
B7-2) and_t he, ot her ween

bet ween CD28 (L‘ % %ﬁ‘é ta1
CTLA4" and™ aé;ﬁsl /W65§6 3753)%% PRedfffar at TVt Y- et i 41y were used
anal ysi s ﬂt&veth@empan&ﬂlcmjsdgl Tracke] 1 fir ée Kewiwe dsb€bsd | mul at ory

th d t.1 t h T
ST SLTY PoL e LSS A0 Rl oL L TGN €5, 2uEh 28, T
I Krrpho;:]ytﬁ Teaetlilen £ ¢ MoRPBM@N we:dduﬁm@_?ﬁythbgnsm@mhlaﬁﬂﬁMCtzd ahe kit,
t hrou u ances
ndr oot o B ] EaM, KRR AR el WdTu ety RHESR S SRS HE, ana
t he i nhi biltg mlofterbl;ASblmckbagedt he WW,ect@lgnaﬂamgwpahbvﬂayith

2) th f 7 -

Errzedl at(:aeltf%'?)l gha 1—%’}6& aC{\ASEMbED?g) Qh?ﬁtgl ?ﬁh%%ftl onoc'h%%l\/fé)-b ucg%% (el%né’%%)(}';?ﬁ
CTLAAD e it sest ot by télﬁdcecbwqmsp)mcm@ gBded)to rm(ﬂ’p&tlé?d‘@ Pghaction
|Ing patm@@bmﬂ6@+ hglE@H?Q%@dﬁ%cﬁﬁs&ﬂi&éﬁh&ﬂﬁﬁgbn%ﬂ&“ﬁéé%&fﬁgafractﬁen

si-gnal i ng pat hway associ a and (5) the inhibition

by bl ockiif BEBERVEFEAL- nERRIET - BBS w%%ydaﬂ@wum wedivired2 patHayash

Fol | owl ngs 1651 SIDPE /Ne8SoWeEEY USEUTd 16 amb ) iR ndN itz U a%&h Monce.’
nmonocl onal anti body ﬁ_pr epared in the Exanple described above

2)
Mouse ant3eIiREEAFL mtﬁsﬁw%ﬁ?apoaﬁf-psad'gp%zer( sareleg @ Trr—etlﬁe aBE¢éon -
Exanmpke) ,Af‘éce(ﬁ):eﬂuﬁmugamoiﬂdf raBork-enal r At Doy foepatiase: eenth8banded

safe as In the ab9¥§if3g%g%t f'the resulting T cells was determined by using
a hemacytometer. The cells were used in the following assay.
<8-2> Mixed lymphocyte reaction {(MLR)

As described above, two signaling pathways one between CD28

20 and CD80(B7-1)/CD86(B7-2) and the other between CTLAZ and
CD8C (B7~1)/CD86 (B7-2) , forwhich comparativelydetailedanalysis have
been previously made, are known as costimﬁlatory signaling pathways

N required for the activation of lymphocytes such as T cell, etc.
| Namely, the proliferation of T c¢ell in response to mixed

25 lymphocyte reaction (MLR) can be induced by the signal transduction
through each of the twd known pathways.

Thus, by using the substances indicated below, test of this
inventionwas conducted to analyze (1) the inhibition ocf MLRDby blocking
the CTLA4-mediated signaling pathway; (2) the inhibition of MLR by

30 blocking the CDB80 (B7-1) /CD86 (B7-2)-mediated signaling pathway; (3)
the inhibition of MLR by blocking bath CTLA4-mediated pathway and
CD80 (B7-1)/CD86 (B7-2) -mediated signalingpathway; (4) theinhibition
of MLR by blocking the tertiary signaling pathway associated with
AILIM; and (5) the inhibition of MLR by blocking both CTLA4-mediated

35 pathway and AILIM-mediated pathway,

Following test substances were used.
]



(4) Mouse 1gG antibody (anti-human CD34; negative control; | nmunotech)

; (5 A mxture of anti-human CD80 nonocl onal antibody w.O0

(Pharm ngen) and anti-human CD86 nonocl onal anti body (Pharm ngen); and
(6) Human CTLA4-1gFc chinera nolecule (Ancell) M xed | ynphocyte reaction
(MLR) was conducted on the following 6 conbinations using PBMCs and T
cells prepared fronthe donors described 15 above in <8-1>. (i) T cell
(donor A) /PBMC (donor D) (ii) T cell (donor D) /PBMC (donor B) (iii)
T cell (donor C) /PBMC (donor A) (iv) Tigell (donor E) /PBMC (donor G
20 (v) T cell (donor F) /PBMC (donor E) ?vi) T cell (donor G /PBMC
(donor F) The concentrations of PBMCs and T cells to be used in the test
were adj usted &%) ddaBii bR belhgien PBLESMWPacSESpahdadtiRoPBS, (PaRRAEREN LR

transferigd eRLAPEM! BHEEribd8 dbeRes (60 mm). The cells were subjected
to X-ray irradi a?i on (50 Gy) with an irradiator (Htachi MEDICO . Cells

were recover ed{?) M S falged aRER Hehl B daneol PRV peddoashd $ALZ (same as
cont ai ni ng 1Q% EESve £abhpteynt was adjusted to 2X105 cel |l s/ 501 .

Resulting T cells fromeach donor were_al so added to PRM 1640 30 nedi um
cont & ni ng 10% FCSEHPRP tHe-cdiH dRmec a2 hdpBikerly o 1X28I2 ARl §PBEKFOL;

<8- 2- 1>| ghjnbi 500t hM RhbBye hgfBRpARY)i - human Al LI M nmonocl onal anti body
PRM 1640 nedi um contai ni ng_10% FCS was added to each_well of  a 96-well

mi cropl ate havihl ¥Pe#Rped WB&FFEPORYsof & FbriheRanureAt 350 gde i KAnBAD oL ;
Al LI M nonggheBakecanti body or nouse anti-human Al LIM nonocl onal antibody

SA12 was dil ut eg/l wi th PRM 1640 gdi um cont ai ni nE 117 10% FCS to grepare
sol utions wit h'Vhrifud™ortent r&t i oARToT R EReRantPBBdy™OneFaRad aREFBBAYY

sol uto ongphetringdded 4l bheivkliman(EDBAImoCOPLEMT anitdBodd, QPBArmingbn) ;
5 and 20841 ). Subsequently, T cells (501) were added to the wells. The
pl ate wa ncubated at 37C for 5 1 hour in a CO2 incubator (NAPCO .
After the reactépnHiwesn cOlphet gl c EBifbe reSob)l «denliev edhdfaedm)a di fferent
donor were addﬁl@xéé’ ltﬁn%h\g%gglt% reaction (MLR) was conducted on the following
6 combinationsusingPBMCs andTcellsprepared fromthe donorsdescribed
15 above in <8-1>.
(1) T cell (donoxr 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 {(vJ 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 {530
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/50pl.
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/50ul.
<8~2-1>InhibitioncofMLRby human anti~human AILIMmonoclonal antibody
PRMI1640 medium containing 10% FCS was added to each well of
a 96-well microplate having U-shaped wells. A scolution of human
35 anti-human AILIM monoclonal antibody or mouse anti-human AILIM

monoclonal antibody SAl2 was diluted with PRMI1640 medium containing



toinitiate MLR Wen MR was conducted using an anti body other than
human anti-human Al LI M anti body (descri bed 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, tritiumlabeled thym dine (3H Thym dine; 201,
|JC /well) diluted with PRM 1640 nedi um containing 10% FCS was added to
each well. Cultivation was continued 15 for one day. After the culture
was conpleted, the cells were harvested 1U8ing a Cell Harvester
(Packard). Radioactivity of 3H incorporated of the cells was neasured

in a (3-copates LR ;@M@lﬁ@ﬁgﬁg‘%)lﬂh%%WsZ@on&&?tfﬁfoﬁgog}fﬁgla!ntléjody.

proliferation after the culture. Results are shown in Fi
20 <8-2-2BilnReBi t2RRRAANLFRYIRLARA aneTe hudddedl LM clwsadls  (final

ti bod CT 4l |
o evi ouo SPBFEE R B PaE RLar e 2ot oo 2o B0D o RYtRE ogs D21
wel | of &50Blhveldrariacdes! Aeethawabls) sTigedlntk|vas Awtmecma@fm@mfmr
25 antg -hymﬁahwd@zmmoﬁnmm or A@H§etl?é‘tr'eal&%m M lMmpleted,

nonocl onal anti body SA12 was diluted with PRM 1640 nedi um cont ai hi ng
10% FCS t 8BY¢epeiMilsorgrilors firem safibisrephclnammicsss agtegho the wells
ant i body. toTbglgiét@eﬁL@ntl body sol utions were added to the vvel I s (final
concentration: O, 5 and 20%;% Subsequently, |s 30
(501) were addé’&h% %% iﬂéﬁl §°“F‘2‘§ 3 caBat BAtH: °§1?€rf6Pan1human
hoiJlr i npga@@-hmggmm% Ml?ﬁal)sdyl m@@@&m@m ab@g/ﬂegﬁcré;iw(}t dbe( egf)f bBecHe ri}:est
ce : ium taini 0 erived fr ot her
dono m'%/‘écgﬁg??%? edt FHUEHETTEhYFY LFPR2 a%’d%ﬁ A“f’ﬁegl‘—g‘g'rﬂoéletdhé:o
PBMCs. CukéayatadtedSchasipenbatied af Biﬁcﬁ;omi:hh@ué iesa €0Bstaaubat or
( NAPCO . Concetr i0 LA4Ig dust to 20g/ AT
start of 118 ré ﬁi’? Pé% qé %nf]lfy, eﬁﬁé‘r -4 ? odt ﬁgly?ldln“
cell cul tu?&eﬁ@as@unbaed abave talucml/b«eatle I\/l:il‘z?lu’d‘éen WA£h waBRMTIredifc t eddium
usi ng an t q? ’;1 n I 1 o

; ggﬁ%gfﬁii’nc%l F«{:g' %E&Qd o%%tc'h st?é'ff‘ %&M%lé% ‘I(ai%s a:ontlnaled

(descri be ove as the test ~Substance erive
fromlad di fcbepentdad,onorAﬁ\ergtalel onethtowas completed, the cellswere harvested

using a Cell Harvester {(Packard). Radiocactivity of *H incorporated
of the cells was measured in a f~counter (TOP COUNT; Packard) to analyze
the rate of T cell proliferation after the culture.

Results are shown in Figures 48 to 59.

20 <8-2-2>InhibitionofMLRbyhumananti-humanAILIMmonoclonal antibody
in MLR system where CTLA4-mediated signaling pathway has been
previously blecked

PRMI1640 medium containing 10% FCS was added to each well of ~
a 96-well micrcoplate 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% FCStopreparesolutionswithvarious concentrationsoftheantibody.
The diluted antibody solutions were added to the wells (final
concentration: 0, 0.31, 1.25, 5 and 20pg/ml) . Subsequently, T cells

30 (50ul) were added to the wells. The plate was incubated at 37C for
1 hour in a CO, incubator (NAPCO).

In addition to the culture of the T cells, PBMCs (in RPMI1640
medium containing 10% FCS) derived from other donors were cultured
independently after adding human CTLA4-IgFcto the PBMCs. Cultivation

35 was performed at 37 C for 1 hour in a COz incubator (NAPCO).
Concentration of CTLA4-IgFc was adjusted to 204g/ml at the start of



react after the incubation of PBMCs, which had been cultured in the
presence of CTLA4-1gFc, with the test substance. On the fifth day of the
culture, tritiumlabeled thymdine .0 (3H Thymdine; 20l; lisC/well)
diluted with PRM 1640 nmedi um containing 10% FCS was added to each well.
Cul tivation was continue for one day. After the culture was conpleted,
the cells were harvests by using a Cell Harvester (Packard)

Radi oactivity of 3H incorporated of the cells was neasured in a
R-counter (TOP COUNT ; Packard) to analyze 15 the rate of T cell
proliferation after the culture. Results are shown in Figures 60 to 69.
The results %%Fgl ned fromthe two tests described above are sunmarized
as foll 0\/1\7-sh' ‘CTLA4-1 gFc bl ocks the CTLA-4-nedi ated signal

transducti on, s&@;s@@@etnfte_@ebmm b g[o%rlg tiReecalddegenice MpR imduaedculture

prolifera %l on T.cC 2% %tl nti body and anti-CD386 anti body
i nhi bit tF7e® &5 ahtor S Font d by CD80/CD86, which is a

| i gand for CTLAheanMLR , canduthedehby inhghiae tadrg dddy abtngf:ntnan human

M_.R-i pduced .pr.oli 0 nonocl.qnal ant.ibo
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an anti bgrt C%%%%%%cg% ﬁga%%%%n@'}e#}%rggsﬁ 3 ?‘ ﬁgghg?e tug % R
results s:lmam et tC&ItA’Ja-I@gEbaI veyh  pieeli ot ed byb#.ahwband the |i gand

thereof In addigl and G {de, kaawnopatoveys.edi a‘:%f.’t?%mCI'aé‘é Qﬁe(%%éme

and nedi at ed by exi st "asS a costinu
pat.hwlys (?équrihymddﬁne T 2epl; 3514Ct fwatlon,didsstwed | vaiscH haEtRMﬂié40 medium

Al LI M edl it hgﬂ@b# rtQ:sP@BQ"‘@ddéé d BRLpI wtegq] bycaﬁ!tca@g@xoa %tgntm

Al LIM 119 rnore, ral ses t e possi that contri ut| on o
Al LI M nedicat ege sathaymiféﬂt hee @J@]ﬁauretwws@mwbﬁd i eee tohparabbesvesss -

those of OTLAMCDIQGOBG-nRdh & 8 RREBYWRY and 4 X8/ D80/ £B8hRrdi-abedteq
pat hway. Exanple 9 Activity 01? ﬁumanwgntl - hun%an Al LI M"nonocl lona ? N
ant|bodycﬂbthecellswasmeasured:xmaﬁ—counter(TOPCOUNT Packard) te analyze

15 the rate of T cell proliferation after the culture.

Results are shown in Figures 60 to 69.

The results obtained from the two tests described above are
summarized as follows:

{1) CTLA4-IgFc blocks the CTLA-4-mediated signal transduction,

20 and thereby inhibiting the allogenic MLR-induced proliferation of
T cell.

(2) Anti-CD80 antibody and anti-CD86 antibody inhibit the signal
transduction mediated by CD80/CD86, which is a ligand for CTLA4 an®
CD28, and thereby inhibiting the allogenic MLR-induced proliferatio.

25 of T cell.

(3) Amonoclonal antibody against human AILIM, like CTLA4-IgFcC,
anti—-CD80 antibody and anti-CD86 antibody, significantly inhibits
the allogenic MLR—induced T cell proliferation associated with the
AILIM-mediated signal transduction in an antibody

30 concentration-dependent manner.

In other words, these results show that a tertiary pathway
mediated by AILIM and the ligand thereof in addition to the known
pathways mediated by CTLA4/CD80/CD86 and mediated by CD28/CD80/CD86
exist as a costimulatory signaling pathways required for T cell

35 activation, as well as that the AILIM-mediated signaling pathway is
inhibited by antibody against AILIM.



i nduce anti body-dependent cellular cytotoxicity (ADCC) Bi ol ogi cal
activities caused by anti bodi es include induction of antibody-dependent
cellular cytotoxicity (ADCC). ADCC is a 10 cytotoxic action that

requires the antibody in addition to effector <cells and target cells,
that i nduces damage on the target cells induced by the effector cells
such as | ynphocyte, nmacrophage or pol ynorphonucl ear | eucocyte. The
activity of the anti-human Al LI M nonocl onal antibody of 15 the present
invention to i nduce ADCC was anal yzed astfol |l ows; 51C (0.1 nCi/ 106
cell's; Amersham Pharnmaci a) was added to the culture of hunman

Al LI Moverexpr r econbi ng HPB- ALL cel |l s repared in t

descri bed abovgks 1%%1%%3:% x? et Eijt?ﬁsesdlblgt ‘%7 %faotr C?rﬁ(f&ggtlc*ﬁhé’f
cells wer azmhe@uﬁatemmwdy RBMER 644 gredli e n3Qubtd.onsnkore: lcakgle@ble

per f or nodiRi ng WEPASL ype Tammn FPEAALTo SRR TSR SEE (b PRENLB( ope 20

as controfCDEelVCBI AChhe-sadeatadnerthasydescri bed above. By using
Lynphgsepar | (1BL) , PBMC fractions were separated 25 from peripheral

bl ood "col | ected from normal healthy persons. The resulting human PBMCs
wer e usedEzsmpeié @ctﬁctmeﬁ.tg off fhintaar get i emhrhan G\IIXMmoebbibmalllantlbody to

ﬁg{/{‘r’]"g' ) i BehateL o018 90 deLl-JLeLoRLatgaeliine) -

of human anti - rﬂﬁrmlrpmaﬁll Iﬂqmmsonahsadtbbomw@miw dhadivtde RENMLTB40n
di % 0 I I d

(250 el P e e aRT B0 (IR ar| Y iorer et Tl | Ao nge @

act.i Vil y) CY%EO&%@&’QJ@%M%PHU%QSHH‘@ Bmétlé‘oﬂéfs ipneddateon g0 eddmctor
tenperat upgy 1§ %d%%ﬂaer%éils%dﬁﬂ ih&@éésoaamae(‘cﬁ{ Eh@%&l&eﬂlééﬂﬂs induced

anti-human CD3. nonoclonal anti body 3 (AT as a positive
control aR¥i b8y i ASEE8E°T20 Cetﬂ-flsantfiu%neﬁﬁ Al LY’FW%%FYB%dy PACEpRN3gRe ©OF

manner aspdesks HHesh @Dy Er _Sg@@ggyggtly, the effector cells (EHT
rati o=50; 1X105  cells/well; %0]}iwewﬁhmre added to each well and the
plate was i nculidt &F BV iFaE ¢ rthes ~$UiRde ALE Mo iRSgHErE lofREdPeEY ©of

in ans 5 thneuppént AAdesnEubhi vat i Alucsaptesyaer gnseptelif dgeto (Bbws :
1, 500r pm at 'Cr (0.1 mCi/10° cells; BAmersham-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. Thecellswerewashed8 timeswithRPMI1640 medium.

20 The isotope—labeled cells obtained were used as target cells.

Control experimentswereperformedusingwild-typehuman HPB-ALL
cells labeled with the isotope as contreol cells in the same manner
as described above.

By using Lymphosepar I (IBL), PBMC fractions were separated

25 from peripheral bloocd collected from normal healthy persons. The
resulting human PBMCs were used 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 varicus concentrations of human anti-human

30 AILIM monoclonal antibodies diluted with RPMIIG;’-LO medium containing
5% FBS (0.0001-1.0fg/ml; 25ul/well), the medium alone (25u1/well)
or 1% Nonidet P-40 (25pl/well; detergent having cell-lysing activity)
was added to each well and the plate was incubated at room temperature
for 20 minutes.

35 Cultivation was carried out using anti-human CD3 monoclconal

antibody OKT3 (ATCC CRL-B8001) as a positive control antibody instead



4C for 10 mnutes). Resulting supernatant was recovered. Radioactivity
in the centrifugal supernatant was neasured by a 1-counter. The

radi oactivity represents the amount of 51Cr released ,.0 fromthe cells
into the culture supernatant by the danage of cell nenbrane by ADCC.
Percentage of cell nenbrane damage (percentage cell lysis), which was

caused by ADCC i nduced by anti-AlLIMantibody or anti-CD3 antibody, was
determ ned under an assunption that the radioactivity 15 observed with
t he medi um al one corresponds to 0% with;pgspect to the cell menbrane
damage (0) and that with Nonidet corresponds to 100% wth respect to
the cell nenbrane damage. Results are shown in Figures 70 and 71. The
result oPftdRtieinan N pattiaden lanthenspma RALIF 20 degRsébesapbove.

antibody of theupseseahripyenthen exbbbibed ARGEG NdWoiNg raaqhLvipty iR 1S
concentration-dependent manner. Exanple 10 Determ nation of gene and
ani no acic@lsequentesSBRlAuAAL) date- hdoden Ald |9 abneel bnahd ants bptgtandas

anal ysi s gk, bRega8E 35@%&8%6%0%5_0Qﬁ%ﬁ%&%ﬁ%ﬁ%&e%.s%ﬂ%ﬁiﬁsm

wel | as ¢DNAs encoding the |ight chai vari ous man anti -
Al LI M noABEFBARPT - ant i bodi es, which had been prepared in the Exanple

described abovgftewerel €ebLf bReds g descybbed-bekeWeuSLAUGLEr Bl 500rom at
features of the genes were also analyzed. 30 By using Quick Prep

Purificafi bn KEer (Afer SHEMPEAr macRBS L IFEIng RNESHERE G r #esedrapeverad.

purifi edrhaos:EaLHLOF hhbrﬁk@naénﬁﬁiﬁﬂmgél S {aHbr 4 36)heasOtddB8Ly a
(JMab-138) and A11394 (JMab-139) )., ich produce human nongcl onal

ant i bodyY ZRHHRT hunBReATIE M 35 ebat el Tep rasse B &Rl @Ak Ofhef rapsieased
35 The hybomdona €ells iwte shispentedré nsapeéehhthysi Bybuhbedadysi S£ cell

Buf f er) and | ysed sing a syringe to solubilize them digo (dT)
121 resF‘ﬁmaé%ngdla%dR%SSEf he solubilized nmaterial and the m xture was
shaken gentl yPaeSubseagendt ycell iganifcdle réasmagpaspuassrtdaganceihebysis) ,

POLIA FNNAURSFL LI L) EDLT 0L of, 1l ot 20l WLTAAERE s -co:
Concent r abtohody pfwadpldpAeRNANGSt ahded awms: spirgpni o d eyt dbsorbdhcacatvaty
\Iévg‘?/?.k&e E%kﬂagi)\ge& Q&nﬂﬂ t%”ﬁé&ié&ré‘i‘éjﬁéj c%%s‘??o%éé’ r:f:tohﬁgsi V;fgh t}:)és%%i&g to the
cell membrane damage (0) and that with Nonidet corresponds to 100%
with respect to the cell membrane damage.

Results are shown in Figures 70 and 71.
The result of the test showed that human anti-human AILIM
20 monoclecnal 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 antibody and analysis of the same

25 Seqguences of cDNAs encoding the heavy chains as well as cDNAs
encoding the light chains of various human anti-human AILIMmoncclonal
antibodies, which had been prepared in the Example described above,
ware determined as described below. Structural featurss of the genes
were also analyzed.

30 By using Quick Prep mRNAPurificationKit (Amersham—Pharmacia) .
PolyA"RNAs were extracted and purified fromeach of hybridomas (clones:
AIH5D3 (JMab-136), AII289 (JMab—138) and AII3%4 (JMab-139)), which
produce human monoclonal antibody against human AILIM preparsd 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)



tenpl ate according to MMV Reverse Transcriptase nethod using a
comercially avail able cDNA synthesis kit (G BCOBRL) and synthetic 10
oligo DNA Notl-T (SEQ ID NO 1) as a primer. Specifically,

si ngl e-stranded cDNAwassynt hesi zedi nasol uti on (about 50l) containing
Pol yA" RNA (about 5g) purified fromthe hybridomas as a tenplate, the
primer (about 400 pnole) andM MLV Reverse Transcriptase at 37C

forl hour. Subsequently, dNTP, DNApolynerase 15 I, RNaseH, DNA |i gase,
buffer and distilled water were added tojsfie reaction solution (4l),
and the m xture was incubated at 16C for 2 hours to synthesize

doubl e-stranded cDNA.. The r sult doubl e- st randed cDNA was extract ed
with phenBFPERIGrorEH a%t ”B%elcﬁ“(ﬁq BREGTHAL Rt KRR X re was shaken

(SEbse?uengﬁytﬁﬁchlsdbﬁdspiegﬂ\l& @byt O(Ia?p I{éﬁé@.'n@)al@dtagsm lathﬁa%%n Pol%A RNA
igation Hig was _adde o] e sol ution_containing

doubl e- st FafdetH E?ﬁlkb&”it%‘ %%W‘epuggﬁb‘ut gty tath§olyd Rkt Wa® PragiPitated
i ncubat edwath G afrer] abedtch30 di ssb Peed Qnﬂ:ﬂﬁi-@ﬁ'ﬁ)ﬁb@@f\@\rw tlcodd@itration
Ilnker er d was a doubl tr DNA 25 conS|st|n

of ol iYo Bﬁ@f%dﬁﬁ %%VA N0“25) AgRETBERGE BRAT fiawe Sf03 BAELuth
, Which had beenm5 ' -phosphoryl ated and annealed to each other by a

| d ith |, +
gﬁgggrlghrgfoforﬂgg nds?ﬂ%%gw%régﬁiﬁﬁg$%ﬁe %%EGF aﬁ%l?sﬁﬂgs%ab¥$nﬁ%ﬁ as a

the DNA reempbate wascoB8@idggest MWt Reaeconmeranaklypausk! aklkiod u51ng a

tricti < t T O th t A
et | abl e R ERELDEL Y vt s e S S on e ek D ety
m nutlds ebiphoBPhoRgrat® HABQS5IDeNd:t her aof 2 Phémeesul ting DNA was
prec'p'tated‘M§55é%EEEE&Iy,Qﬂggigﬂgtrééaéééﬁhh%%%g?ﬁé&%oufiggg%E%Hkﬂﬂon

gel el ectrophoresis pl ece o cont al ni ng

t 02000bp WwalsoeUt S6pL ) Cuinttiarig iofy Ehda@QBNAgdbbmmt(ﬁﬂqhenhrnﬁlwmlfeomhahe
DNA st ai negh, i & bin 24 Bisdi 401 06l d%h@g,sm@%l M S S HGb bR ePYarld Maadmtde%rse
W light in a photographic devi ce he gel cut off was crushed and
suspendedTFanTEr iRt es at SThe Saspersion wisbsennentilyeddy @%@polymerase
resulig ngr superdal AMNANVAS gadel CEQY£E £Cand A SMA 1LRCQUCERT YRS dddd &S t9.e

a connerC|aII¥ avai l abl e Ianbda phage vector XEXcell (0.25g; Amersham
Phar maci aye#attdre iﬁ%ﬁﬁ*ﬂﬁi {(4nl) , and the mixture was lncubated at 16 C for

2 hours to synthesize double-stranded cDNA. The resulting

double-stranded cDNA was extracted with phenol/chloroform and then
precipitated with ethanol. |
20 Subsequently, EcoRI linker DNA (about 300 pmole} and DNA ligase
(Ligation High; 33pl; TOYOBO) was added to the solution containing
the double-stranded cDNA in TE buffer (about 50Ul) and the mixture
was incubated at 16°C for about 80 minutes to ligate the cDNA with
the linker DNA. The linker DNA used was a double-stranded DNA
25 consisting of oligo 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 a commonly used method.
The DNA ligate was extracted with phenol/chloroform, and then
precipitated with ethanol. Subsequently, the DNA reactant was
30 digested with a commercially availlable restriction enzyme Notl
(TOYOBO), and then incubated with a commercially available ATP
soluticn (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 polyacrylamids gel electrophoresis. A plece of gel
containing DNA of about 500bp to2000bp was cut out. Cutting of the



of commercially avail able DNA Ligase (Ligation Hi gh; TOYOBO (at 160C

for 30 mnutes) . In the next step, the DNA |igate was packaged into O
| anbda phage using a commercially avail abl e | anbda phage packaging kit
G gapack 111 Gold (STRATAGENE) and the resulting phage particle were

infected to E. coli NWb22 as a host to prepare a cDNA library. Al the
mani pul ati ons were carried out according to the experinental protocol
attached to the kit. 15 Subsequently, the cDNA |ibrary was screened by a
pl aque hybridization nmethod (Maniatis gboal., "Mlecular Coning: A
Labol atory Manual ," Col d Spring Harbor Laboratory, Cold Spring Harbor,

New York) as follows; The cDNA Iibrarg &Iexlo_pl aques) Wakls}scf'l ated on agar
pl at es af8L P85 epFFEad 14t &hd lendtdoPNhe? B2 pRepay Bet RFRIGHER Byperdienwas

nyl on nepkragesishATREsRapy Phars@ciing Uhesegi€epld @ phicklerspeie device.
subj ected to Ei}lb” di zation_treatnent using probes | abel ed by usin

f2P-ATP in a Br 98F 281 T i e S TAEESFdi ATt BReheS RS hyisT iLdi %&tfif@ﬁ-

net hod. TReokespesed one it sHlArE (iSFHd D AN ﬂﬁef?és@mti@?d}éu bghbtehai Ras
any 25 NHCc2 (SEQ DNO 5) for antibody heavy chain. Single-plaque

i sol at | oRSCRES*E&rried out fromthe positive clones obtained in the
primary screefhBgaNde §6600LANNA STI 2PN Fa0Amel chealy Lhai ILHINE 1ambda
| ight chain of the an%l bOdi/kAwaS anplified by PCR using a single PCR
primer aR82P8qVPEROKI MEETRAKARAD - Byldti PREFAGar36haRRgE 1adspanSPEnPrESRICE
ea;:hbpg%}‘f! V@oﬁhﬁf\@i@m@ ab%&ll'ai%lﬂ% @Némle;g@@l (L a@icbrgﬁ&%tﬁmrsdgml [()at 16°C
anti body |l i ght chai.n re Exc ] n .
7, andfarpgtl5 Mg rrers%s%be F‘&(’(%a%:?ﬁod SR ;lgﬁg?n‘”% @c%?c%el%\lgnto
(SEQU D Nembar phdgdHCs2ng SEQdnidheNrihl)ly akeel Tadsld tlampdACRhpredpetiaging
were fractionated Lng 5t ne d usi rose L.

el ectrop 6Fe§|l%‘?p |]gc%gsld[osf’98efs con %?#ﬁ%’g aré\l%:geﬁe%‘g‘gﬁj?ﬁ%é%@ﬁeggartlde
corr espordiregihdethedheaVy. clwliin N2 eght bhatntd 38remware acwDNAuflibrary.

using a Ok Eonamitpar st RERRREt HLEH S Bk d8 s iR, BpE¥aRda)
Sequenci rgoSokbharg tepBEedpsiol d&eBikdgyst ens) and ABI PRISM Auto
peerpLer (P S0LLAL-BLopy i) cofV At eagh PR gpe  scoc
the pl aghgbsidéaalipdsineveod| otEmiertinf édtedlto BlokAvlapeSlosing: A
in-vivo exeh3heR -9 asm deDNAsel iindted @5t x 1.8BEratory, Cold Spring Harbor,
New York) as follows:
The cDNA library (1x10' plaques) was plated on agar plates and
20 replicafiltersthereof werepreparedbyusingHybond-Nnylonmembranes
(Amersham Pharmacia). These replica filters were subjected to
hybridization treatment using probes labeled by using Y2P-ATP in a
hybridization buffer according to the plaque hybridization method. B
Probes used were HIGLC (SEQ ID NO: 4) for antibody light chain anc
25 NECc2 (SEQIDNO: 5) forantibodyheavychain. Single-plaque isolation
was carried out from the positive clones obtained in the primary
screening and secondary screening.
Each of heavy chain and 1ight chain of the antibody was amplified
by PCR using a single PCR primer and Taq PCR kit (TAKARA} by utilizing
30 phage suspension from each positive clone as a template DNA. A pair
of primers used for 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 BCR 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



the resulting f ilanmentous phages were plated on anpicillin-containing

pl ates to give colonies. Subsequently, plasm d DNAs were recovered 10
and purified fromthe col onies by a conmonly used nethod, and E. coli ,
JMLO9 was transformed with the plasm ds. Subsequently, the transforned
cells were plated on anpicillin-containing nutrient agar plates to form
col oni es. Subsequently, bacterial suspension in anpicillin-containing

15 LB medi um derived fromeach colony was transferred to a liquid
nutrient mediumand the bacteria were a3 ured at 37C for 24 hours. The
bacteria were harvested fromthe culture, and then the plasmd DNA was

F)mf :/vgg “%ges%oedsovmﬁt?hprg%% ri cH‘%% é"én 131,%% g%%hkfgﬁﬂlt gfp{}}ergﬁlfpdzgsrtoﬁle the
pgﬁz)ence afl uecéanaDNAedrbdr usrnsre;raDmimqemMT%EEEHAﬁg%%egﬁuosglsaems)
;ntl bodyalf:%‘%piDlﬂi SEP%ﬁ ?ﬁgﬂggan?f%‘o %Eeg}? \Cl\iki‘e% Q%SP emﬁ -\ ABI PRISM
purified aptadsEdnbhas (FE-Epyilied hyoaysbmhl y Digefromtetaath pssingi BNAlone
SAeG0CT, 42 S N EE MBI L ORIELRIS) o 0EL B S SEAUEOE Duence.

(PE- Appl i ed Bil@éx;a@teeﬁx):m Ene nelaqus exf fearcht pessedquenckodeted snindfidaird to
oones 30 LIRS TS (Bobig” S Ui B R MRS EIRE an
6), 136H YisEDe ﬁmlm@g g, lamsa/cglq S(mer@wmge pﬂ@)ted,om EVECE LISEQ-cDntROning

i%g ép% iy gc]f{\l% %%hon%ggc%S%%E%&%bﬁg%@praé?%?nﬁ%@:éﬁ r'é@ov)ered

HCc 6 iQSE@mCDm@lfmi fwrmé}e( SedPPbeRGPY fsyomm@y( m@thgsi Nend 18) coli

HCCS ( SEQM I NOwad0) Ak ok ( RE@R! DO Ja)smaF’rl mer Ssd&é?ﬂg&rtwe the
determ nation of light_chain cDNA> 124 M primer (SEQ

STRATAGENE) 2R B5EATECE SED Y NDL 2672, OIAPE‘PWEélll&SEQ’PEaNEJmQZ}utHent agar
Al LI MLC2 g REQ 4 BdNQGomB)coldiGds (SEQ 1D NO 24), ck11l7 (SEQ ID NO 7)

ol yA (SEO | D NGPSSHeR8 Lo BEREE 00k (5 BT b S o RPBIRLAS EBRAR I Ring

sequesce mm@dhﬁg dehdaey] £hah Baahd: cDINA, saquenes feneed bg o 1 phiidhaicerieht

gggﬁnhgggﬁ?d Onalanc?n’gﬂeb%jgctegrallansvgepeurrgunlé.!ulialya é% %ror %r Oq’xuocuerds by The

bacteria were harvested from the culture, and then the plasmid DNA

was purified by a plasmid purification kit (Quiagen). Each of the

plasmidDNAswas digestedwithrestrictionenzymes EcoRI/NotI toverify

20 the presence of vector DNA and insert DNA {(heavy chain c¢DNA or light
chain cDNA).

Each nucleotide sequence of cDNA encoding heavy chain and
antibodylight chainof the antibody, whichwas insertedineachpurified
plasmid, was determined by a commonly used method using DNA Sequencer

25 (3774; PE—Applied Biosystems), ABI PRISM Sequencing Software
(PE-Applied Biosystems) and ABI PRISM Auto Assembler (PE-Applied
Biosystems),
Primers used for the seguence determination were as follows:
<Primers used for the determination of heavy chain cDNA>
30 M13R primer (SEQ ID NO: 8; STRATAGENE)}, ExcellE (SEQ ID NO:
6), 136H (SEQ ID NO: 9), 138/9H (SEQ ID NO: 10}, AILIMHC1 (SEQ ID
NO: 11), HCcl (SEQ ID NO: 12), NHCc2 (SEQ ID NO: 5}, HCc7 (SEQ ID
NO: 13), HCc8 (SEQ ID NO: 14), HCec3 (SEQ ID NO: 15), EHCc4 (SEQ ID
NO: 16}, HCc6 (SEQ ID NO: 17), HIGHC (SEQ ID NO: 18), HCcY (SEQ ID
35 NO: 19), HCeS5 (SEQ ID NC: 20) and polyA (SEQ ID NO: 21).

<Primers used for the determination of light chain cDNA>



menti oned above, as well as am no acid sequences deduced fromthe cDNA
sequences. _0 Clone AlH5D3 (JMab-136) <Heavy chai n> DNA sequence: SEQ

I D NO 27 (signal sequence: nucleotide nunber 69 to 125, V region:

nucl eoti de nunber 126 to 419) Amino acid sequence: SEQ ID NO 28
(conprising signal sequence: 15 amno acid nunber 1 to 19, variable
region: amno acid nunmber 20 to 118) <Light chai n> DNA sequence: SEQ I D
NO 29 (signal sequence: nucleotide nunmber 39 to 104, V region:

nucl eoti de nunber 105 to 386) 20 Ami no arigl sequence: SEQ ID NGO 30
(conprising si gnal sequence: amno acid nunber 1 to 22, variable

(eoon 2 St B Y o 6L R AHIRRRE VLR R o

nucl eoti d® nLHmIeuMIQZD_ tEEGAD WO egkdn, ALcIMIali d(GSEwrﬁIerNCISLS{)o, 440191 (SEQ

Am no ac 0 i's nc '

acid nurrblg% St\%ﬂt ?}@9 C\%Eﬁ abl(ggpeg &]8 225 hﬁ%“g E%}%efg% ’1%%&20(%(2
<Li ght chzd neo DNKS jseUEC €SESED | BONO2633 éndnpolgi\.ngsso,gr.[@l Nsaeqaerpce

nucl epti de nu r 28 to.87,. .V n; Ieo e; nu

Ani nogam d seqUEIEE: nc'aeEaﬁsﬁ"T{é %%lf% 8 'il’l s| %%9 a?Eﬁ%q%ee%eencearﬁl}?Odmg
aci d nuntiexady tba20,andarcDEB| s=quegnhon ermnsdmngala:gihmuhhen &l htiman 3erk@)onal

a one Allsgt"iéé%%%é es(;cg'l%gxm ?!"%gr‘i}’r»@h Eéh 8&98&1 k§£ 4eot r%%oma

(signal sequenc re i on:
nunber 15&an aduﬁm acd dﬂ%bhu@ﬂc@nlISE@dilﬁ N@q@&qecsorﬁﬁdtma«tg fsqognaihe
sequence: a% &E nunber 1 to 19, variable region: amno acid

[

nunmber 20 to ht chai n>
am 0 Clone AIHS5D3 Mab 136)

<Heavy chain>
DNA sequence: SEQ ID NO: 27 (signal sequence: nucleotide numbe.
69 to 125, V region: nucleotide number 126 to 419)
Amino acid sequence: SEQ ID NO: 28 {(comprising signal sequence:
15 amino acid number 1 to 19, variable region: amino acid number 20 to
118)
<Light chain>
DNA sequence: SEQ ID NO: 29 (signal sequence: nucleotide number
39 to 104, V region: nucleotide number 105 to 386)
20 Amino acid sequence: SEQ ID NO: 30 (comprising signal seguence:
amino acid number 1 to 22, variable region: amino acid number 23 to
116)
Clone AIIZB9 (JMakh-138)
<Heavy chain>
25 DNA seqﬁence: 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 sequencea:
amino acid number 1 to 19, variable region: amino acid number 20 to
116)
30 <Light chain>
DNA secuence: SEQ ID NO: 33 {(comprising signal seguence:
nucleotide number 28 to 87, V region: nucleotide number 88 to 373)
Amino acid sequence: SEQ ID NO: 34 (comprising signal sequence:

amino acid number 1 to 20, variable region: amino acid number 21 to

35  116)
Clone AII39%94 (JMab-139)



DNA sequence: SEQ ID NO 37 (signal sequence: nucleotide nunber 33 to
92, V region: nucleotide nunber 93 to 380) cLO Am no acid sequence: SEQ
ID NO 38 (conprising signal sequence: amno acid nunber 1 to 20,

vari able region: amno acid nunber 21 to 116) By using anal yti cal
software for gene sequence, the library V BASE Sequence for hunman

i mmunogl obul i n variable region genes 15 constructed by Toml i nson et al.
(I'munol . Today, Vol.16, No.5, p.237-242,1995) was searched for each of
t he DNA sequences determined herein. Resiit showed that the V-region
genes of the respective heavy chain and |light chain of the

above- nengﬁggng byges nonocl onal 20 anti bodi es consisted of the
foll owi ng se nts. <Heavy chain V-region gene> clone Al H5D3

(JMab- 136) : 1 O2NA slearenst: 2800 (PVEG: B38) s13raB seghenecAllB94eotide number

JMab- 139 13:25 &L h N

EJth 136%6 §% §5?oni %E? 85" ?§Rh¥é%ggag nggoes, %%%O§§1§%§§(thb 139) :

A27 30 Exanple PJ.I!Llwmcmdt%quM%m%ctSE@fIw@a@@r{ppmmmnnm $ I gh b rEEueHge |
anti bady gn;ds! ayed r&mmzp%swswﬂgmé QEla)lo}!;heamﬁb Qb%? S LB Pk

i rmmune res onse the function of which is to elininate har anti1 gens
( pat hogent h1croorgan|sns such as virus, bacterium and parasite,
forei gnbodyj ggtCcnadihdt he |ivingbodies, 35 and can be broadly divided

into congenital imunity and aCEU|red |nnuni%i. 126 The forner is a
system of el i ni PP} SEAIBREE TR AONNQpEdi 5912 SGAFERER i MEF LR hifle number

phagOCKt0§BSt@Y9@ha@0§¥@Eingpﬂﬁanﬁbﬂmaéuﬁbﬁﬁér §§UK@Cy3@) nDnocyte

rracrq age, attac nat ur S

opsorbrattton it RGIR BYRGTA w R D 8FC 36 Uehestaetop, SLekt saguence:
i Mune r eshonsescid mundeat antof2@| iwdmiathlon reby ohy NRROAYt £81 4 Maunbeyr 2L to
cell and Eﬁ%?ll) whi ch acquired specificity (activation) to the

anti gen. her, acquired i nmune response can broadly be divided into
By using analytical scoftware for gerne sequence, the library

V BASE Sequence for human immunoglobulin variable reglon genes
15 constructed by Tomlinson et al. ({Immunol. Today, Vol.1l6, No.5,
p.237-242, 1995) was searched for each of the DNA sequences determined
herein.
Result showed that the V-region genes of the respective heavy
chain and light chain of the above-mentioned human monoclonal
20 antibodies consisted of the following segments.
<Heavy chain V-region gene>
, clone AIHSD3 (JMab-136): 1-02 -
- clone AII289 (JMab-138): 3-13 B

clone AII3%4 (JMab-139): 3-13
25 <Light chain V-region gene>

clone AIH5D3 (JMab-136}: L5
clone AII289 {JMab-138): A27
clone AII3%94 (JMab-139): A27

30 Example 11 Inhibitory effect of human anti-human ATLIM monoclonal

antibody on delayed-type hypersensitivity (DTH)

The biological system of immune response, the function of which
is to eliminate harmful antigens ({pathogenic microorganisms such as
virus, bacteriumandparasite, foreignbody, etc.) tothe livingbodies,

35 and can be broadly divided into congenital immunity and acquired

immunity.



cellular immunity and hunoral imunity. _0 Unlike anti body-dependent
hunmoral inmunity, cellular immunity 1is an inmmune response expressed in
general by the direct action ¢ T cell on an antigen as the target.
Cellular imunity is known t.. be involved in inmmune response to virus
or tunor, imune response induced after transplantation of tissue or
organ, hypersensitivity 15 to sone drugs, and sone of autoi mmune

di seases. Mst typical phenonmenon belonging to cellular imunity is the
wel | - known tuberculin allergy (al nost sy@énynous with tuberculin
hypersensitivity). Tuberculin allergy is a delayed allergy triggered by

the infection t e;haci | . <Y s _d 20 to the e
i nfection by tgégrng&%gc% I%sS&%iegaﬁ%bghﬁﬁégégéogygggﬁ |ﬁ€ nPﬁﬁﬁﬁSlelc
r esponse Herdgntitacnt Bmebudlyg iphjaarstdirigs itsoba Hiiagomy fesly(po iyubepbohiinlear
protein gr i I t of  tub e, - i)l us. a

B Vergy TS om g et Sy SRR e alipfy o oy e T o )
anti gen) ceddsi t iaadd omison igm tdien geh . aMigyreal [ber gyensl eedeh®d etdel ayed
type,c becausemi akes. 24 ; f L Vi ensi.ti .
wth 5t he anti g(T;\LEtltdil expr’e%g&gf'?gcrirgl?[g{@(?s%%s selll%'/\ngt E% ?%&%&ﬁ%&?f%#ﬁ%gﬁééan
by the nivpkynphasiieswhdmadortvact ¢ ldgaihBiall) whéchrmigehre@op&heficity

phenonenqn of; Lubghsulbn @l er@qMhi ch is a representative of delayed
al l ergies, has generally been utilized in "tuberculin test” to diagnose

whet her or not FEERBFTi RRETGHF Y HHIINFESPLoRcofanuberefidy tradividsedhasto
al ready been.est-abhinshed, Anan ndR{dmi1 iRRRGIifdcally, the test is
conducted as follows: purified tuberculin (purified 35 protein ) .
deri véiti ve; PPERLBRE ARGt PRRFVIRT v EUBPISLobEren L RY - L BEr fERunity
general disagRosihEnd!SEd sp vl & NesdSrd shed il iderRntieiyy Y26 welhki gdtiham
the culture g; tubercle bacillus, is intracutaneously kB given tqQ an

ani mal ; ChESMij OF 3PS GIIRKIAF FEEnLESISE - t I fE@Y Aty § known L.
measur edb48 iheulseafl Lar ikienkenieebbase 88dvibespoesenerQf imhiihecteoponte
tubercle.bgﬁillus can be di agnosed. based an the major 5 agis neasut

d. .
It the mafGHCER 30T t He F Bd s T OR i (o™ SraR TaRfPaly h Hp?ﬁae%b]?é}{%ty
i s rnegat itvescimk Brugs , wahhi Botee afarger ocdindir@miitdwesed he subject is

LZLlsgegO;L)ts: ;llel"\}%g‘gdqlf};lé&;l ip%ejnoo B n E%Q%%:thego égflufgpj fﬁ%uniiscy 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 respohse by intracutaneocusly injecting, to a living body,
tuberculin protein produced in culture supernatant of tubercle
bacillus.

Delayed allergy is an allergy mediated by T cell (memory T cel.

25 memdrizing antigen) sensitizedwithanantigen. Theallergyiscalled
“dalayed type,” because it takes 24 to 48 hours for a living body
sensitized with the antigen to express allergic response with
inflammation induced by the memory T cell when contacted again with
the antigen.

30 The phenomenon of tuberculin allergy, which is a representative
of delayed allergies, has generally beenutilized in “tuberculin test”
to diagnose whether or not sensitization by the infection of tubercle
bacillus has already been established in an animal. Specifically,
the test is conducted as follows: purified tuberculin (purified

35 protein derivative; PPD; 0.1ml of the derivative of 0.05pg/0.1ml
(2.5TU) for general diagnostic use), which is tuberculin protein



Del ayed al l ergies associated with cellular inmmunity include, 10 for
exanpl e, Jones-Mote type hypersensitivity transiently induced by a

smal | amount of protein or the like, contact allergy to drugs such as
picryl chloride or plant toxins such as Japanese | acquer, or allergy
associated wth graft rejection (e.g., allogenic graft) as well as the
above-nentioned allergy to antigen frominfectious 15 pathogen such as
tuberculin allergy caused by tubercle bacillus described above. In this
test, the inhibitory effect of anti-AlLLRVanti body on del ayed-type
hypersensitivity (delayed allergy) was evaluated by utilizing the

above- meng i pne &'fQ%FnC b rl:\.%ﬁnr%%regfe %yls%Frgsbacgpjof@Qdﬁ% 9%%3{:%&&%%@3”

Each of c nonD gus non eys
Bi ol ogi caiiysH é‘-OSéi’leﬁ@émRbseﬁk%Hﬂm @xipnef skin redhesel et Shienieaehtion
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Guerin), which is an attenuated Iive bacteriu bovine-t
t uber cl e PakeFtinn Qﬁa§u§ﬁé§@ﬁebﬁﬁééluﬁtﬁakéb%uﬁ#ﬁgnQﬁ@ﬁ(hﬁﬁ&ﬂwQ®ethe major

(10my/iskg, o4 14 rRAYSERKAr 1MjieE suaﬁ%r,aﬁrgdotfha@e Ay Nes 1@‘ skberd £5han 4,

sanpl es indi cated bel ow was intracutaneously given wth a quantity o
O Im to et thej eeld] oft dist Bepstiipectt dit 18| wksrimdihg geapp ¢h 4fem then

chest. Th@néﬂsaib’a*ré%sleew@% &@ltm@ctaﬂaﬁ 1£39+si kesomh é@elo%@aai €hWRM Ene
3 cmor Ionger (1) 1 m xe so ution of human anti-hunan AlL

monoc| onafubleRt Ho‘dfe(c L PRELB. Yy | Opg at each injection si te) and
tuberculin (43=g/kkad anlebgseel 8gbsal atadl iviegh de2)1ullal TokRe 1$9] !Jhé:!?@de
of h n anti-hu Al nal .35 antibod JMab- 136; 2 gg

ot odln B ARG G P e SR YD AGPRAL op My&&rla@ree&n?y fndilced
saline); HP& s@r&)llplamsphat ef bplfcb‘eel(aFaaSﬂhe) )Ligs a ceordadl ;allfxgd: ﬂ:onaime@ls
sol ution of 2 connerC|aI5é Iable st%r i_dal Bt ory

Pr edni sol BH&" (?f‘f’ Oré‘ach FnPaet °X§Fﬁefu5hdafu88P8uFFﬁ %ﬁg

of physi ocb:ogetldalrgyalasae):lased q@nshth/aeft t‘ragcaﬁtrmdz: {(eb)s -1 Blliegedic graft)
sol ution LA D I | >, :
10g at eé% |njec |§%’S§Fe) an %gf%%grcu &hgggﬁ F%E?ﬁ%?g%ﬁ S|§Poé$£§ tous
sal i A8) amrthowsyatiuneh cant Faperculin allergy caused by tubercle bacillus

dascribed 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: 6.06-8.5kg,
Environmental Bioclogical Life Science Research Center Inc.; 3
individuals in each group) , which had been sensitized withBCG (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 cne
of the test samples indicated below was intracutaneously given with
a quantity of 0.1ml to each injection site (6 injection
sites/individual) in the chest. The distances between the injection

30 sites of the sample were 3 cm or longer.

(1) 1:1 mixed solution of human anti-human AILIM monoclonal
antibody (JMab-136; 0.2mg; 10ug at each injection site) and tuberculin

{(4ug/lml of physioclogical saline);
(2} 1:1 mixed solution of human anti-human AILIM monoclonal

35 antibedy (JMab-136; 2mg; L00ug at each injection site) and tuberculin
(4Ug/iml of physiologice,\_]_ saline) ; '



24 hours after injection of each sanple, the major axis and _0O m nor
axi s of redness at each injection site were neasured to determne the
area of the redness. The result is shown in Figure 72. The result showed
that redness due to delayed allergy was significantly inhibited in any
groups subjected to injection of the 15 anti-AlLIM antibodies, as
conpared with the control and negative control groups. The inhibitory
effect was conparable to that of the steroidal anti-inflanmatory drug
used as a positive control. Exanple 121Amsalysis for the expression of
AlLIMin various tissues 20 of patients with graft versus host disease

( GVHD) ExpreSS| arl tissues obtaln d of biopsy
from patients, (V\/r)Iop S1° Lhragzef p%%%%/ ﬁ%‘?sec dd 13° tF ap ation of

al | ogenic graft4ﬁr@ﬂﬂdmm&ed anduhadnb@éﬂadkﬁgﬁﬂﬂfmhxmyramaﬂﬂablbosb6r01dal
affected wi,t.h .acyte or chronic graft versus host disease (GVHD) afte. 25
the trandpantt ﬁ&ﬁ‘ma\?ﬁsryaﬁgl%lfedp%?ﬂpal%rﬂ?@m@ 628d W%é& eaﬁl’séﬂé§Ct10n
ver e st aisiat )Wahtl tibanch himam atlinlheFegh A 1d Mgmaor lsanah=anié kogysitive
(Jth 36)(§§5Q3yed in the Exanpl e described above. Analysis was carried
out uSing sarfpl es formvarious tissues collected fromacute GvVHD
patients (28 cdSes}:asmiektl aslbtsanpdLshungh farom- UMD monAHRapathedbody

(5 cases) Res Its as fall LI M 03|t|ve reacti s found in
15 of 29 EAREREE 57 eRin Ot LoBieTORA 1 1A%l SR BB StiGHaeR FEgREcuLin
and in 1¢{ dfug][lmanplfepmﬂya:mm!gntazslstma;lwmcmw enegd t Db agdwetlrd X om

acute GVHD patign | LI i reacti d 1 of 3 35.
sanpl es of ski %gt Péglﬁé Iafl%e[z}:og'fntjf\égtéﬂ%l §§ %chg%gkg;i:%sségle V\ﬁlfj %}e{rlg and
al L. obt alieeaohs ofirorrne GVED ach énn sctiontshdre wat ¢ idasogied wedé2ermine
reactionas faund d 310 of5 13- sanpl es in which significant |ynphocyte
infiltration had been observed, Exanple 13 Activity of human anti-human
Al LI M ronocl on&hearerbddy + 5 showy dmsdii@areodtd.mul atory signal in monkey 7
T cell The expepikmeals gandiedfey i ﬂhga@aﬁegsh@lﬁedwr@éfeﬁ{@ il ﬂ}hﬁas

human anti-human Al LI M npnocl onal anti bodi es of the prese i nvent
are capalS-eNdfisaRAAYi hgPERe tHFol I f BradirenPsf SHuARA tTAcEy |1iniggfion of the

cont1®l | iang itherhumanthmerlled esPPNstp SRRLIFiGal e SOREFOLI LAS ﬂegatiOe
t he transduction of AlLI Mrredl ‘at %d costl nmul atory signal tq the cell
control groups. he inhibitory effect was comparable to that of the

steroidal anti-inflammatory drug used as a positive control.

Example 12 Analysis for the expression of AILIM in various tissues

20  of patients with graft versus host disease (GVHD)

Expression of AILIM in a variety of tissues obtained of biopsy
from patients, who were recipients subjected to transplantation of
allogenic graft from donors and had been diagnosed clinically to be
affected with acute or chronic graft versus host disease (GVHD) afte.

25 the transplantation, was analyzed by a commonly used method. Tissues
were 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 29 samples of skin tissue; in 1 of 3 samples of stomach tissue;
and in 1 of 1 sample of colon tissue; which were all cbtained from
acute GVHD patients. AILiM—positive reaction was found in 1 of 3

35 samples of skin tissue; in 2 of 2 samples of colon tissue; which were

all obtained from chronic GVHD patients. Further, AILIM-positive



In this test, it was anal yzed whether or not the human nonocl onal

anti bodi es exhibit activity of enhancing cell proliferation of nonkey T
cell by the sane nethod as described in Exanple 7. <13-1> Dilution of

anti body 15 Anti-human CD3 nonocl onal anti body SP34 (BD- Pharm ngen) was
diluted with phosphate buffer (PBS) to a final concentration of 111g/m .
The above-prepared human anti-hunman Al LI M nonocl onal anti body JMAb136

was diluted with PBS to a final concentration of 404g/m.. The anti body
solutions were further diluted with PBS to prepare various 20
concentrations of antibodies (40g/nil-0.0628/ M ). <13-2> Coating of
mcroplate wth anti body Each well of 96-well m cropl ates was coated

with anti I tisb (199/ a

And the. himan LeRc T hoRE AP BB AscT BHRToaar ot TuspLse n ERocs e
(40g/ n - 01064g/tat12m 261d theegactpswatved. The pl ates were incubated at

37C for 2 hours. Subsequently, the antibody sol utions were discarded,

and each well was washed 3 tines with PBS. After the wash, RPM 1640

medi um cEneapdiend31086 FOS Wasr hddednt ensdchumehn| ATLDEI hawbtlona hraht Heody
B: atess weee d-agibaked Al 4hna TNER RERREGILVELYR S of the
experiments mer@héaﬁﬂpé§l®@ﬂtlﬁoﬂﬁécﬁeﬂelmvﬁmﬁmplsl?mbaqﬂdﬁmnﬂsﬂkﬁtﬁﬁ that
W th humanyantnid-H mooochonal antibody, £ IMED2B; aRBSHoh Es PLEVILYS

Exanpl es) as ccl)lntrol anti bodi es msteadnocgf@lg aman OantF-Eurrat%lé Eﬁ?\ﬁem
nonocl onalNHRNTCESAI @5 PN Rfce Ut ey dbat poWM EArehécRmY boniesT cell
were usedyip é@&tﬂpii&w% RIRAY c&39 r.iegp%r??e P&SQ@EEE&QMQ“ Jrgg{rﬁ?ga/ A hing

cel |l suspension Peripheral blood was_collected from cynonol gus

and ... Honohhel %%%n%%w%l%r%f %Féw*m%%pw%&ﬁmlﬁtgﬁﬁéwaal £o the cell.

centri fugahi @alsu%aﬂ N)ﬂ“eoﬁé@plangf ée&iwle;@ﬂe@i o ACEOF di g mﬁnatmenonoclonal
experl ment a S were S ar at ed f I‘O:;: th nom) gus

I man
nonkey nﬁﬂﬁﬁg&’fﬂééﬁ %{%%ﬁcﬁévﬁbyé’rﬁ Pl of monkey
( BD- Phar ntngen), bgntthehwasmiz @R%hadt laaodyssBEAbTE& (lﬁDf-:Raaﬂpmengen)

anti - nous g C ead |.ten i and a Magnetic Sorter. T cell count
was deter%lh gmgl %éoﬁle%:\aé F’ Monkey T cells were CO suspended

in RPML1640 rredAninehnmannCD@ 0086 ECTna Tharst tinsdkeySA3 £ e(BD-Pharmingen) was
diluted with phosphate buffer (PBS) to a final concentrationof 1ug/ml.

The above-prepared human anti~human AILIM monoclonal antibedy
JMADL136 was diluted with PBS to a final concentration of 40ug/ml.
The antibody solutions were further diluted with PBS to prepare variocus

20 concentrations of antibodies (40pg/ml-0.064ug/ml).
<13-2> Coating of microplaﬁe with antibody
Each well of 96-well microplates was coated with anti-human
CD3 monoclonal antibody SP34 (lug/ml; 25pl to each well) and the human
anti-human AILIM monoclonal antibody JMAb136 (40pg/ml-0.064ug/ml;
25 25pl to each well). The plates were incubaﬁed at 37°C for 2 hours.
Subseqguently, the antibody solutions were discarded, and each well
was washed 3 times with PBS. After the wash, RPMIL640 medium
containing 10% FCS was added to each well (100ul/well), and the plates
were incubated at 37°C for 1 hour. Thus respective wells of the plates
30 were coated with the antibodies mentioned above.

Control experiments were carried out in the same manner using
plates coated.with human anti-XLH monoclonal antibedy (JMab23; see
the previous Examples) as control antibodies instead of the human
anti-human AILIM monoclonal antibodies.

35 The microplates coated with the antibodies were used in the

following assays.



suspension (I xI G cell /m) was prepared. <13-4> Cell culture (1)
Culture using mcroplate coated with anti-human CD3 anti body and
anti-human AlLIMantibody 15 Siman T cell suspension was added to each
well of a mcroplate coated with the anti body nentioned above and the
pl ate was incubated at 37C for 2 days in a COQ2 incubator. After the
culture was conpleted, respective mcroplates were used in the

foll owi ng assays: 20 <13-5> Determ nation of proliferation activity of T
cell Methyl [3H thym dine (O 5 Xi/well; iAgersham Pharnmacia) was added
to each well of the plates after incubation, and the plates were

i ncubat ed t 37C for hours in a CO2 |ncubator After incubation the
cell's wer tP&pgé&PBﬁaéﬁPé P f“é’Pé‘e(YPé['clé"ér ) SSRAGHP™ Cel 25

Harvester. Subsegtghtkyl btneoiil kel Sonare +dd eck-ait %rﬁ@lg@s hQUhRey 8! and
| onger, and thenM croscinti 20l /wel | ; Packard) was added thereto.
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proliferation.after the_cultyre. 30 The reseff is shown in Figures 73
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auent | Y GpRa3uoa’ 35558 apebl mo] BLOChDGCLac LI or AILIM | Hoar

nmet hod o me- | i nked no So assay) was established to
i denti fy<ép- éaaﬁﬁlﬁ-yf-alwgst ance capable of binding to ALIM(ICOS) or

AlLIM i ga E%&ﬁzﬂ@gxgpggqé@f&ﬂ:% ah% E-Jil%ﬁl %ﬂ@lgﬁwﬁgﬁ df%t Q?&ibodgyand’

descri bed below in detar'l as an exanpl e i s based on estimating,
ELI SA, taBtdejrmanofILANi BrEibady
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 ccmpleted, respective microplates were
used in the following assays:

20 <13-5> Determination of proliferation activity of T cell
Methyl [’H]thymidine (0.5uCi/well; RAmersham~Pharmacia) was
added to each well of the plates after incubation, and the plates
were incubatedat 37C for 6 hours inaCQ; incubator. 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, andthenMicroscinti 0 (20ul/well; Packard) was added thereto.
Radioactivity 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 preoliferation after the culture.
30 The result is shown in Figures 73.

The result of this assay showed that simian T cells were
significantly proliferateddepending on the concentrationof thecells
whann&croplateswerecoatedwithanti—humanAILIMmonoclonalantibody
(human monoclonal antibody or mouse moneclonal antibedy) togetherx

35 with anti-human CD3 antibody.
The result also spggests that the human anti-human AILIM



on the binding between sol ubl e human Al LI M (hAlILI M1gFc) and sol uble
human Al LIM | igand (hB7h-1gFc) caused by the substance. <14-1> Sanpl e
The foll ow ng sanpl es were used: 15 (1) Streptavidi n-HRP (Sout hern

Bi ot echnol ogy Associates, 1Inc.) ; (2) Soluble human Al LIMIigand
(fusion protein between the extracellular region of human B7h and the
constant region of human [1gGl); 20 The protein was prepared by the

met hod described below in <14-2>; (3) Biotin-|abeled sol uble

Al LI M1 gFc; The AlLIMIgFc was prepared byifurther purifying the antigen
obt ai ned according to the sane nmethod as described in earlier

appl i cati &B%o(:iBnéllén%%galéﬁxéfmtﬁe @ré@éitaﬂﬂvéfz é§8@£1§ ﬁlﬁi@"%u‘?nor%?ey
hebBw

16 (2))) of one o resent inventors, Tezu Human ant |
Al LI M mné&%%&n%%%gbe@%ﬁlﬂ%to wEekI R4 eytiem)ofHueakey AILIM.

anti - KLH nonocl onal antibody (negative control antlbody, JMab- 23;
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% RH B|2 585((“5@5%th<:(39,) cd %q:@ev'o@ebiﬁah_lﬁgakeummzéﬁ%é AT AR a(xéo)
ween 0 :
Preparation of oWEEP@thﬁHELﬁﬁﬂlNFPF@QﬁalGP&§ﬂoﬁ“BW@Pe@ﬁlfﬁﬁt assay) was

(hB7h- | gré)ﬁtQBlE.F!i%@thﬁ aC@dh ti By orzeg;mgrmtqffygla][rgabB%QnaedcéﬂasoE@r&lt Hinding
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Exanpl e albove Tgng@bl@nmléyﬁ hierss Zﬁtﬁd@ﬂé&l@rﬂﬁﬁc&ilmﬂbﬁ QIn’i|de:c@a{&l( A an
as ai np ate Y, Usi Su rscrl pt. Prea ication Syste or_.First
St kan %;ﬁtﬁis?ssiégé&ff §ﬁbsé ugﬁgﬁé gh r PRETSS 5% iAnibition
(5'-GAGEWGiCﬂﬁ£Eﬁﬁﬁﬁ%@%ﬁéﬁﬁiﬁﬂ@ﬁﬂﬁmﬂﬁiﬁhﬁan &EilM[}HNDLIEQﬁganlzmﬁ solubQe
Xhol reStEhﬁghORIih&elﬁagné QEBHELIch) caused by the substance.

<14-1> Sample

The following samples were used:

15 {1) Streptavidin-HRP (Southern Biotechnology Associates,
Inc.);

(2} Soluble human AILIM ligand (fusion protein between the
extracellular region of human B7h and the constant region of human
IgGl); '

20 The protein was prepared by the method described below 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 11-29599 (Example 16 (2)) and WO98/38216 (Example
25 16 ({2))) eof one of the present inventors, Tezuka;

(4) Human anti-human AILIM monoclonal antibody ({(JMab-136;
described above) ;

{5) Human anti-KLH monoclonal antibedy ({negative control
antibody; JMab-23; described above) ;

30 (6) Phosphate buffer (PBS (-); Nikken Seibutsu) ;

{7y PRMI1640 medium (Nikken Seibutsu);

{8) Fetal calf serum (FCS; JRH-Bioscience);

(9) 30% Bovine serum albumin (BSA; Sigma);

_ (L0} Tween20 (BioRad);
35 (11) TMB® substrate chromogen (Dako).
<14-2> Preparation of soluble human AILIM ligand (fusion protein



(5" - CACAGGACAGCCAGGEGATCCCACGTGECCECG 3", SEQ D NO: 40) havi ng BanF
restriction site at their respective ends were designed and synthes ize~
to anplify cDNA encoding the extracellular region of human AlLIMIigand
(hB7h) by FOR. 2 y using the cDNA as a tenplate and the prinmer pair, 15
PCR was conducted to prepare a DNA having Xhol and BanH at respective
ends thereof containing cDNA encoding the extracellular region of human
B7h. The resulting PCR products were digested with Xhol and BanH , and
fractioned by agarose gel electrophoresig;fo isolate a band
correspondi ng to about 720-bp cDNA fragment, that was predicted 20 to
encode the extracellular region of interest. The isolated cDNA fragnent
wassubc! o it it lafi Bhe B xtens P lasK rea) opS f avager®yh ancethie gastshnt
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f ragnent contalnl exons_. encodi ngFc_( abbr evi at edas Fc")_ of _human
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10 sub- c@mmmenaoﬂjmwwmw cohtfaigrignd o thhet aktc:aldelslelrh@m mwn of
human B7h. The resulting PCR products were digested with XhoI and
BamHI, and fractioned by agarose gel electrophoresis to isolate a
band corresponding te about 720-~bp cDNA fragment, that was predicted
20 to encode the extracellular region of interest. The isclated c¢DNA
fragment was subcloned into plasmid pBluescript IT SK {+) (Stratagene)
pre—digested with XhoI and BamHI. It was verified that the cDNA
fragment contained the portion encoding the extracellular region of
human B7h by s_aquencing analysis using an automated fluorometric DN-.
25 sequencer (Applied Biosystems).

On the other hand, DNA encoding Fc of human IgGl as a fusion
partner was prepared as a BamHI-Xbal DNA fragment {(about 1.3kb) by
digesting a plasmid (see, Cell, Vol.6i, p.1303-1313, 1990, prepared
by Dx. S=zed et al., at the Massachusetts General Hospital) with BamHI

30 and Xbal. This fragment contained exons encoding the hinge regions
of human IgGl, Cyl2, and Cyl3.

The XhoI-BamHI fragment encoding the extracellular region of
human B7h (hRB7h), and the BamHI-Xbal fragment containing exons
encodingFc (abbreviatedas “"IgFc”) of human IgGl, preparedas described

35 above, were subcloned into a plasmid pBluescript II SK (+) (Stratagens)

pre—digested with XhoI and Xbal.



anpicillin, were transforned with the plasm d phB7h-1gFc by

el ectroporation to yield transforned cells. The transforned cells were
al l owed to expresshB7h-1gFc by culturing themin serumfree ASF104
medi um for 72 hours. 15 HB7h-1gFc was purified by using a Protein G
Sepharose affinity colum (Anmersham Pharmacia) as follows: The
above-nentioned culture supernatant was centrifuged to obtain
centrifugal supernatant. The resulting supernatant was | oaded onto a
Protein G Sepharose affinity colum pre-&48ilibrated with a 20 binding
buffer. Subsequently, the colum was washed with the binding buffer,

and then el uti oBudaSqREREOY Meha b aii £ludd o) IS o1 ThexnBE UbeS xnat +o
sol ution was recovered and then |aléfed agai nst phospﬁate “buffer. e
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diluted in a series 30 of 11 |evels, and each sanple (2001) was’ combi hed
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vari ous geHeeRkl, gip ongiefoantipoply LeahlenoXiso VaLe BHEPA8Ls, to construct
Biotin-labelﬁd hélLé Lg C gZI/tube; final concentration 1g/m) was
added to BaBh®SBF“t R BE egaF d solutions with various concentrations.
The resulting 3%osolayeépnscosre peied WERircand crncubated ailr@eBd +to  be

te rature. for Lnute 34 <14-4> Assay for th cti vi of
b LI FRRoRBRraRE DT BYEY oo, GorCaina e AP g batwiatt Serun and
hAI LI M | géepandlhB7h- | g&ce hBAer gfarmet addéd theeaghaswlid ofhBVISGQR | by
m cropl at g4 g%ggél %EOSSan é@@élk}an;Q%rRlét% yas seal ed and t hen
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i ncubat ed ution was renovéed fromeach well, and
the wel | s were Waghédadstprmmedwiasi IRBS'¢2 i) lo@ubstquenpyesskBBh-IgFe by
cont ai ni ng % BSAL£1Q0L fwel d - te,b t he
unr eact ed 2??25@ ?hg %Pa%e ma%hggg?g% g%%%?%cﬁ%gggﬁég#rS?é kgﬁgi' hour ..
Aft er3 ncubat i oFB7RhegEe|4as BHIMAS el vWed ndand 1dierin ReSsrhatsose af figdday

washed 3 t5MBRAW tAEBH{d 20Hd rmaDspayentdyr ogach sampl e
The above-mentioned culture supernatant was centrifuged to
obtain centrifugal supernatant. The resultingsupernatantwas loaded
onto a Protein G Sepharose affinity column pre-equilibrated with a
20 Dbindingbuffer. Subsequently, the column was washed with the binding
buffer, and then elution was performed with an elution buffer. The
eluted solution was recovered and then dialyzed against phosphate -
s buffer. The outer dialyzing buffer was changed twice or more. Thus -
purified hB?h—Ich was obtained.
25 <14-3> Dilution of antibody and soluble human AILIM (hAILIM-IgFc)
and reaction thereof
Original solutions (20ug/ml) of anti~human AILIM monoclonal
antibody (JMab-136) and human anti-KLH monoclonal antibody
(JMab-23) as a negative control antibody were diluted in a series
30 of 11 levels, and each sample (2004l) was combined and mizxed well
with 2001 of RPMI1640 medium containing 10% FCS. Thus various
concentrations of antibody sclutions were prepared. Biotin-labeled
hAILIM-IgFc (2pl/tube; final concentration 1pg/ml) was added to each
of the prepared solutions with various concentrations. Theresulting
35 solutions were mixed well and incubated at room temperature for 30

minutes.



(501 /well) prepared in <14-3> was added to the wells. The pla" was

seal ed and i ncubated at 37C for 1 hour. Solution was renoveu 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 we~LlI, and the plate was

i ncubated on ice for 5 mnutes. Solution was .renoved fromeach well,
and the wells were washed 3 tines with 0.1% Tween20 (I 201).
Subsequently, Streptavidin-HRP (501 /well) was added to each well. The

pl ate was seal ed and i ncubated at room ti&dperature 20 for 30 m nutes.

Sol ution was renoved fromeach well, and the plate was washed 3 tines
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was the plate was incubated on ice for 5 minutes. Sclution was cemoved

from each well, and the wells were washed 3 times with 0.1% Tween20
(L20pl) . Subsequently, Streptavidin—-HRP (50fl/well) was added %o
each well. The plate was sealed and incubated at room temperature
20 for 30 minutes. Scolution was removed from each well, and the plate
was washed 3 times with PBS containing 0.1% Tween20 (120ul).
Subsequently, TMB' substrate chromogen (50ul/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 step the reaction. Absorbance of each well was measured at a
wavalength of 450nm by a THERMO max (Molecular Devices).

Results are shown in Figures 74 to 76.

The results showed that anti-AILIM antibody had the activity
of inhibiting the binding between hAILIM-IgFc and hB7h-IgFc in a

30 dosage-dependent manner.

Accordingly, this Example indicates that an assay system
illustrated by the presentmethodcanbeutilized to screenand identify
substances capable of binding to AILIM or AILIM ligand (for example,
antibody or synthetic low molecular weight compound).

35 '
Example 15 Activity of human anti-human AILIM monoclonal antibody




diluted with phosphate buffer (PBS) to a final concentration of 8g/m.
The sol ubl e human AlILIM Iligand (hB7h-1gFc) prepared above was dil uted
with PBS to a final concentration of 409g/m . The antibody solutions
were further diluted with PBS to prepare various 15 concentrations of
anti bodies (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 anti body OKT3 (8g/ml; 251 in each well) and hB7h-1gFc
(40g/ M -0.064g/ M ; 251 in each well) . The plates were incubated 20 at
37C for 2 hours. Subsequently, the antibbddy sol uti ons were discarded,
and each well was washed 3 times wwth PBS. After the wash, RPM 1640
medl um coRLaishing; 103 ECS 1A radded b0 oeaghntel by (0% /avgegaa; atec i,

pl ates we
pl ates wel&aagduegionso€1RIBIMPAIEAMydiigangrmedigiel costiqudpansivosignal
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m nut es Hmﬁam>anu_u{§i,bhmaﬂoahcamabdgnt| body JMA b 23 (20g/ M) was used
136 a negatjv ont r ol tibo t
mahaet as descr%’”ﬁ Q’é Iﬁ% Ql‘)'{]é%l?"’?]? ‘ifg% %@Lﬁ%}{og@lﬁ:\% 41& %@ﬁ% was
cel I s/ wel H)ilw«aadaﬁ&mbﬁ@;ﬁa@ﬁb pekEcof (r@ g€ leaciae_ cbneontegt bt Bf 8pug/ml.
anti - human CD3 @atl bod hB7h &95@51 and ;Lt Ewas Encgbgt dwae was
37C for 3 days i . ncuglgf-’o gl 5f Br of | fer atio
activity dflcedlwifveebyl £f3HRimea dbhée(q@:&):i&'llmelédo,ug/ml The antibody
Amer sham L) aggqg I th S
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a 0025 ncubat:entrAtiensinfubatn.bngiles (4:0ug/ml -0.064pg/ml) . :
<15-2> Coating of microplate with antibody

Each well of 96-well microplates was coated with (1) anti-human
CD3 monoclonal antibody CKT3 (8ug/ml; 25ul in each well) and hB7h~1gFcC
(40ug/ml-0.064Uug/ml; 251 in each well). The plates were incubated
20 at 37°C for 2 hours. Subsequently, the antibody solutions were
discardsd, and each well was washed 3 times with PBS. After the wash,
RPMI1640 medium containing 10% FCS was added to eachwell (100pl/well),
and the plates were incubated at 37°C for 1 hour. Thus respective
wells of the plates were coated.
25 <15-3> Preparation of human T cell suspension
Peripheral blood was collected from normal healthy persons and
the mononuclear cells were fractionated by density-gradient
centrifugation using LymphoPrep (Nycomed). According to the
experimental manual, human T cells were separated from the human
30 mononuclear cells by using a Pan-T cell Isolation Kit (Miltenyi) and
a Magnetic Sorter, T cell count was determined by using a
hemacytometer. Human T cells were suspended in a RPMI1640 medium
containing 10% FCS supplied with human anti-human AILIM monoclonal
antibody JMab136 (20ig/ml) . HumanT cell suspension (1x10°cells/ml)
35 prepared was incubated at room temperature for 30 minutes.

Human anti-KLH monoclonal antibody JMAD 23 (20pg/ml) was used



the cells were trapped on G-/ C filters (Packard) by using a Ce'
Harvester. Subsequently, the filters were dried at 40C for 3 houi" or

| onger, and then Mcros cinti O (201/well; Packard) was added thereto.
Radi oactivity of 3H incorporated in the cells trapped on the filters 15
was neasured by a R-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 concentratjgon of human B7h-1gFc (in 20
the assay using the negative control antibody). In addition, the

anti-human Al LI M manocl on ti bo |gn|f|cantly|nh|b|tedthe
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anti body sol ution was dlscarded and eac
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bl 0oty wagagohbesh £dal bOM: CFNONDL GEE BHKRYSUND 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 monccleonal antibody significantly inhibited the

proliferation of human T cells.

Example 16 Activity of human anti-human AILIM monoclonal antibod

25 to inhibit the proliferation of monkey T cell associated with the
transduction of AILIM-AILIM ligand-mediated costimulatory signal

The same test was conducted by using monkey T cells instead
of human T cells used in Example 15 described above.
<l6-1> Dilution of antibody and others
30 Anti-human CD3 menoclonal antibody SP34 (BD-Pharmingen) was
diluted with phosphate buffer (PBS) to a final concentrationof 1Ug/ml.
The human B7h—-IgFc prepared above was diluted with PBS to a
final concentration of 40pg/ml. The antibody solution was further
diluted with PBS to prepare various concentrations of the antibody

35 (40ug/ml-0.0064ug/ml) .
<16-2> Coating of microplate with antibody



fraction containing nononucl ear cell swasprepared by density-gradient
centrifugation using NycoPrepl.077A (Nyconed). According to the
experinmental manual, nonkey T cells were separated fromthe cynonol gus
15 nonkey nononucl ear cells by using anti-human CD4 anti body M T477
(BD- Pharmi nger ), anti-human CD8 anti body RPA-T8 (BD-Pharm ngen),
anti-nouse 1gG mcrobead (MItenyi) and a Magnetic Sorter. T cell count
was determ ned by using a hemacytoneter. Mnkey T cells were suspended
in RPM 1640 medi um cont ai ni ng human anti L1Rdman” Al LI M 20 nonocl onal
anti body JMab-136 (204g/m) and 10% FCS to prepare nonkey T cell
suspensi on (1xlB§ch:eddls]l Bif) 96 Thel sudpenplanavasad acdBatied t@at(1§ eAMi-human
tenperature_for 30 m n Fgan%%?tl - KLH nonocl onal anti body JMab-23
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showed that nonkey T. cells grew significantly depending o _
concentraFPBﬁrbfuﬁﬁ%ﬂnB‘?ﬁngFEIYCP?ﬁePFanégéawlﬂg?‘ﬁﬁdi he r?éﬂfé’(rld\?-élg to the
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invention (BBpAbhEmingen), anti-human CD8 antibody RPA-T8 (BD-Pharmingen),
anti-mouse IgG microbead (Miltenyi) and a Magnetic Sorter. T cell
count was determined by using a hemacytometer. Monkey T cells were
suspended in RPMI1640 medium containing human anti-human AILIM
20 monoclonal antibody JMab-136 (20dg/ml) and 10% FCS to prepare monkey
T cell suspension (1x10° cells/ml). The suspension was incubated
at room temperature for 30 minutes.
Human anti—KLH monoclonal antibody JMab-23 (200g/ml) was used -
as a negative contreol antibody.
25 <16-4> Cell culture
In the same manner as described above, monkey T cell suspension
{100ul/well; 1x10° cells/well) was added to each well of a microplate
coated with anti~human CD3 antibody and hB7h~IgFc, and the plate was
incubated at 37C for 3 days in a CO; incubator.
30 <16-~5> Determination of activity of T cell proliferation
Methyl [?H]thymidine (0.5uCi/well; Amersham-Pharmacia) was
added to each well of the plates after the cultivation, and the plates
were incubated at 37°C for 6 hours in a CO:; incubator. After the
incubation, the cells were trapped on GF/C filters (Packard) by using
35 a Cell Harvester. Subsequently, the filters were dried at 406C for

3 hours or longer, and then Microscinti 0 (20ul/well; Packard) was



bi nding to human AILIM are of human origin, and therefore these anti body
i nduces no serious immunorej action due to antigenicity to human, i. e.

, 15 HAMA (Hunman anti-nouse antigenicity) in a host, which has been a
serious therapeutic problem (side effect) in antibody pharnmaceuti cal
preparations conprising non-human mamral -derived anti body such as
nouse-derived anti body. The anti body of the invention is thus of great
val ue .as an anti body pharmaceutical. 20 Thus, the hunman nonocl onal

anti body of the invention against AlLlIMsgarticularly human AILIM and
pharmaceutical conpositions conprising the human nonocl onal anti body do
not induce, host inmmunorejection caused by HAMA at all; and thus can be

used a- FHacBIRTEEP - pr FRi 3 ohsY Hepadf e b LBBREPBFRERG 4DVar itdey @Rlls
25 bi ol ogd i €. i j f I ess M
cyt oki negl%)f%écﬁ%fia%% %{@Aﬂ(%%resx %Sggé;\agsru%#;}?ﬂaﬁnée&cyt 0 (Zﬁ%sﬁqg:rgﬁl\?e)l Ito
death (aptlto&is)tst CITLS eXbrescehy WelMeapaiant pfitey &he rrdtsitsy

anti body- dependent rdadtaige iof fiedds BXpraastdg7A LIM  associated with
the transduction of AlLIMnpediated costimnulatory 30 sjignal (secondary

signaP) to cel TS gnesd P ALOER LBndide CoF behest et meqvcsyr T cells

prevent wprdwud gthiiFeases13saepkal ey hnthe onlteaRs@ua bin0B Ffudde 37h-1gFc
Al LI M red) at eq si %nal , cont rogl ing and inhibiting the gni:t and/or. . .
progress Of tHE GESEys &S P Ep&crf PEGRFY Ve byPBEGIFdRRGIPRGY haceut @ddition,
pr epar at itoes an3b-rankai AUTTM bacbuaaal a4 +hb diy Migpnadlcanallvaphh Dody=aftha
the inventiaon _or a portign thereof as an active ingredient, it is

possi bl e B¢’ '%‘?r@ﬁl%‘sémrb °¥ redtant prevent, for exanple, a variety of

di seades (e.g., rheumatoid arthritis, nmultiple sclerosis, autolimune

thyroiditis, ..aller % % £onact ggr matitis, lichen planus as a chronic

i nf | ammat _ ; m c | upus erythematosus, insulin
dependent di abé&thes Mmesl Imones: lang lpsortiibsidd esetod )thel dssidnitEdn magable o.
aut oi rmu { 3 I j [ %Fﬁe ti 1 -

di seases %gr{gi lﬁﬁ?é&f“%%ﬁéﬁf%ﬁ&ﬁg%e U?%%B?Frxrﬁﬁ%ﬂt%é%efa%?%gg%hgﬁgs%bmy
(e.qg., rHawvses do semiouist femyRys et blowr dhei té spOASRRiaf Lammbvoan, L.e.,
(e. g7 shepatut i ' (i .hast: J:eaGt | SMH [ ' ft;
ver 38 heat di‘2%"5%,%a%%j?é?%%%%?ﬁ??%%@%ée; Ry H¥PpeehiBirions
i mrunor ejté@gaRtWEssocPaCed Wi t KSitranspiamtht i bh (BN c Rfraracsutical

het er ogenpus, GfAfilon Ofe dripiSiahy ClonSHYaS nS B - lvLPAA KRG ReRY) as
or Organsrnéds:ev—ec{érir\]ree%r;ﬁtjl.gcr)] v. The antibody of the invention is thus of 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 biological reacticns (e.g., proliferation of cells expressing AILIM,
cytokine production by AILIM-expressing cells, immune cytolysis ox
cell death {(apoptosis) of cells expressing AILIM, and activity of
inducing antibody~dependent damage of cslls expressing AILIM)
associated with the transducticn of AILIM-mediated costimulatory

30 signal (secondary signal) to cells expressing AILIM; and/or can be
used to treat or prevent varicus diseases associated with the
transduction of the AILIM-mediated signal, controllingand inhibiting
the onset and/or progress of the diseases.

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



ki dney, pancreas, etc.); inmmune response to foreign antigen or self
antigen (for exanple, production of antibody against the antigen, 15
cell proliferation, cytokine production, etc.); and diseases that are
potentially caused by abnormality in gut immunity (specifically,

i nfl ammat ory bowel disease (particularly, Crohn's disease and

ul cerative colitis); and alinentary allergy, etc. The pharnaceuti cal
conpositions in accordance with the present 20 invention nake it
possible to treat or prevent sone inflam@tions for which various
steroidal drugs are used as anti-inflammatory drugs, for exanple,

i nfl ammatéencassechatied reivkityaricdUseadidd | i desar;bthedfBi@isdases (e.g.
arthritis, osteoarthritis, etc.),. pneunonia, hepatitis - (including _.

viral hepBRPEFRYOLA | HF Fininedt§ o Mbllsldth Bt B SH At § niBid i GHss thvdedsEsis,

I nf | anmat 91 Ye bEYEIc Hit3RASCer ££18 | Lidehpibnes A9LoFREShAE IMEANNE Sry
i nfl ammati on QSSOC|ated‘mﬁth ki dney fibrosis, gastritis, vasculitijs,

pancr eat i #¥5% “HERREBNSYPSENBF dNEMSS Y TR AP U « FRSUEHR EFRAPAERS diabetes

i nf| agmathonl 2580 Caad b idsis SEhaT)a-dIRRAI TS DN Aty Wit JiHeGd Idistlases
i schem a-reperfusi.on 30 in ury, etpwékﬁ%ﬁflannatlon as$QC|ated W th

i munor ej RE AP LS BRERS piRfHE &t Y t i3 pdThnSofigaRases g delayed

?/arihous lséginerc;t;:né:b a&ﬂiffﬁ&éb!]ﬁlé:p?@ﬂiﬂnﬁﬁﬁ.ﬁy) al E;ercglbsgpaan&aet ({d:e]plmat iftHetmatoid
i chen planus_. as roni_c i nflammto i n_djseasge inflammatiqn. .
hssoct af R B EhESSRET o8 “EPBRRF AES: (Rt F AhRT Sl (BT TopeytAa 0
PTCA or RItRft 3=rand hostammtiiom dsyvicratediont h cddfer oeckesdsi st disease
aut oi, n roiditli te. 140 | ition Lk C 0.t .
SbovEtmen FEtbn iR 056 GinftTea A dr eaiEb s EERRE i G e
with transpimsphiioatioln (adldoges ior ggrdansrabetiesegehews apovis;) tdfe tissues
phar maceut | ifd i | i io

can be usé:_ %u%%%}agﬁcétél gﬁig’vﬁ#ﬁ%&%@gﬁntg&%{pﬁ%@%g%?mﬁgé(r}fﬁfg%t: ,'1ung,_
i nhi bit thederuPeieEsi-oATER) ; t NS afR W ToTe tteefapglionerebloen or self

i ncreasi nghthe. of faet Ofaddie Koy, driug (o i idat Rearafit Jhel el gln,
Further, by the use of the nethod of i1dentifying substances capable of
bi nditRg te Rt Lpne bkfematian i e iie AFIdSHiHin alife Iscape! dd s6R S8Fe that

present igveMdr@htilall 1kScPOSS BheabRoeRBl el 1heusl giainff@nsductiarally,
associated with the |nLera tion between AlLIMand AlLLM Iugaqg_through
the bi ndi Wt R LIRS oPKPLI MR, &R tieterly, Crohn isease “and

ulcerative colitis); and alimentary allergy, etc.
The pharmaceutical compesitions 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 ©Dbowel disease, enteritis, nephritis
(glomerularnephritis,inflammationassociatedwith}ddneyfibrosis,
gastritis, wvasculitis, pancreatitis, peritonitis, bronchitis,
myocarditis, encephalitis, inflammation associated with
ischemia-reperfusion injury (myocaridial ischemia-reperfusion
30 injury, ete.), inflammation associated with immunorejection after
transplantation of tissues or organs, scald, various skin
inflammations (psoriasis, allergic contact dermatitis, lichen planus
as a chronic inflammatory skin disease), inflammation assoclated with
multiple organ failure, inflammation after operation of PTCA or PICR,

35 and inflammaticon associated with atherosclercosis, autoimmune

thyroiditis, etc.



achi eving screening and sel ection of pharnmaceuti cal
chem cal conpound and anti body) having potenti al
t he above-nentioned vari ous di seases.
NO 1 Oher Information:

agents (synthetic
activity to treat 15
Sequence Listing Free Text SEQID
Description of Artificial Sequence: 20 '
Artificially synthesized prinmer sequence, Notl-T. SEQID NO 2 O her

I nformation: Description of Artificial Sequence: Artificially

synt hesi zed | i nker sequence, 20adp SEQ ID NO 3 25 O her Information:
Description of Artificial Sequence: Artiipcially synthesized |inker
sequence, 24adp, SEQ ID NO 4 O her Information: Description of
Artificial Sequence;, Artificially synthesized priner sequence, H G.C
30 SEQ ID NO  STOAFER Hiffor iettiort ©3eReh i pR i bRt AP RF R TRER T 1 Lion

Artifici addy toeathesiczed PiiRsrSeHenss, a NKLELAtREQiR NoanbphReition of
Information: Description of Artif)cial Sequence: 35 Artificially

synt hesi Zetf H1SHEF STEfene 8 a8t a8ees DF NPT PAFRUE el compositions
| nf ?Lma_t iﬂg:adafaﬁ:@_ ainRki @AtAf tﬁé}(ﬁ%@éﬁ&ﬁeﬁé@ﬂql < N.%@I:l A Ejfa' gilsalfzil ¥n cto_njunction
synt hesi zed priner sequence, c : . 8. r | nformatjon:, .
sequence,t 1 ] dx@usi €hepef@8cBIof the kn
Artifickﬁ§ quqenc . .Artificial%ﬁ Ségthgsized pri mer sequence? 13611 o
SEQ | D N& 11D ?)%ﬂhﬁQLQrﬁQﬁrﬁE? : TBe§EFPli-on of Artificial Sequence:
Artificially synidusirzetyprimrerusequendes MS8iaH o SHALMY NQink] sibthefances
| nf or mat Icoan;éab esgrflkpi[r{ inng(f)ttopﬁﬁi.EM%J:alz?XIﬁ?Eglij.{]&aeﬁd, which is within the scope

LvD of the present invention, it is possible to control the signal
transduction associated with the interaction betwesen AILIM and AILTM
ligand through the binding to AILIM or AILIM ligand, and there. _
achieving screening and selection of pharmaceutical agents (syntheticl
chemical compound and antibody) having potential activity to treat

15 the above-mentioned various diseases.
Sequence Listing Free Text
SEQ ID NO: 1
Other Information: Description of Artificial Sequence:
20 Artificially synthesized primer sequence, NotI-T.
SEQ ID NO: 2

- Other Information: Description of Artificial Sequence:

- Artificially synthesized linker sequence, 20adp
SEQ ID NO: 3 |

25 Other Information: Description of Artificial Sequence:
Artificially synthesized linker sequence, 24adp.
SEQ ID NO: 4
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HIGLC.
30 SEQ ID NO: & '
Other Information: Description of Artificial S3Sequence:
Artificially synthesized primer sequence, NHCc2.
SEQ ID NO: 6
Other Information: Description of Artificial Sequence:
35 Artificially synthesized primer sequence, ExcellE.

SEQ ID NO: 7



Artificially synthesized prinmer sequence,
Description of Artificial

O her I nformation:
synt hesi zed prinmer sequence, HCcl.
Description of Artificial Sequence:

sequence,
Artificial
SEQ ID NO 15 25 Ot her
Artificially synthesized prinmer sequence,
I nformation: Description of Artificial

synt hesi zed prinmer sequence,

HCc7. SEQ ID NO 14 O her
Artificially synthesized priner sequence,
| nf or mati on:

Sequence:

HCc4.

Sequence:
SEQ ID NO 13 O her

AlLIMHC1. 15 SEQ ID NO 12
Artificially
| nf or mat i on:

20 Artificially synthesized primer

I nformation: Description of
Description of Artificial

Sé&&ence Artificially
30 SEQ ID NGO 17 O her

HCcB.
Sequence:
HCc3. SEQ ID NGO 16 O her

| nformati on:

Descri ption of AtheEICEanSaqu&ﬁme DAsticibetiahl yosynhhestzedaprig®uence:

sequence,

Artificial

HI GHC. SE@E@DINON0198142 O her
Sequence: Artifgﬁhally nt hesi.zed
O her Informati

Infornatlon

Bei"6r -6 - Ar OFFF EFB FL2Bqu

| nformati on

pLi mer . eguenc

ey sy A 1 A TS (TRt ine oot S onuence.

Description of Artificial

NO 20

Shoche ShTifETT | et gce:

syntheSiza&tﬁfﬁm&alﬁgqugmnﬁedﬂﬁﬁﬂ BHQd D MQuedieeQt her3r.nf or mat i on:
Artificially synthesized priner

Descri pti
sequence,
Artificial
Al LI M.Cl.
Sequence:

S

10

is

25

30

35

)

Sequénber

|be|aI Sequence:
EQ'ID NGO 22 .0 O her
Anfotmamabhy spabbesptédnproﬁerAsEqﬂB@n&i Sequence:

| nf or mat i on:

Description of

A%%Qflilailé@iyzéygtlf@ igfrm&e%n se%sg{cjep,t 'l%fﬁf Artificial

SEQ ID NO: 10
Other
Artificially synthesized
SEQ ID NO: 11
Other
Artificially synthesized
SEQ ID NO: 12
Cther
Artificially synthesized
SEQ ID NO: 13
Other
Artificially synthesized
SEQ ID NO: 14
Other
Artificially synthesized
SEQ ID NO: 15
Cther
Artificially synthesized
SEQ ID NO: 16
Cther
Artificially synthesized
SEQ ID NO: 17
Other
Artificially synthesized
SEQ ID NO: 18
Qther
Artificially synthesized
SEQ ID NO: 19

Information:

Information:

Information:

Information:

Information:

Information:

Information:

Information:

Information:

of Artificial
138/9H. -

Description

primer sequence,

of artificial
ATLIMHCL.

Description

primer seguence,

of Artificial
HCecl.

Description

primer sequence,

of Artificial
HCc7.

Description

primer sequence,

of Artificial
HCc8.

Description

primer sequence,

of Artificial
HCc3.

Descriptioﬁ

primer seguence,

of Artifiecizl
HCc4.

Dascription
primer segquence,
Description of Artificial
primer seguence, HCc6.
of Artificial
HIGHC.

Description

primer sequence,

Sequence:

Seguence:

Sequence:

Sequence:

Sequence:

Sequence:

Sequence:

Sequence:

Sequence:



Artificially synthesized priner sequence, AILIMC2. 15 SEQ ID NO 24

O her

| nf or mati on:
synt hesi zed prinmer sequence,
Description of Artificial

Descri ption of

LCcl .
Sequence:

Artificial Sequence:
SEQ ID NO 25 O her

Artificially
| nf or mati on:
20 Artificially synthesized priner

sequence, LCc2. SEQ ID NO 26 O her Information: Description of
Artificial Sequence: Artificially synthesized prinmer sequence, H K SEQ
ID NO 39 25 Other Information: Description of Artificial Sequence:

Artificially synthesized primer sequencg $EQ ID NO 40 O her

| nformati on:

an activity in _
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Description of Artificial
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Sequence: Artificially
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Th claim1l, wherein the

or

. . 3. The use of'clain]z, wherein the
protein substapedeis selfechedilnom DR -rdheURnCoRY Shirkd fAf-:ad) 8Rguence:
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Al LI M

portion of _.a constant
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anti body. 5. The use of claim3, wherein said anti body

AlLIMis
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e d5Ror

a hunman

nonocl onal

1, wherein theoshbst ana€oirmazinen- ppeteriipsibst an€e. Artificial

15

20

25

30

Artificially synthesized
SEQ ID NO: 23
Other
Artificially synthesized
SEQ ID NO: 24
Other
Artificially synthesized
SEQ ID NO: 25
Other
Artificially synthesized
SEQ ID NO: 26
Other
Artificially synthesized
SEQ ID NO: 39
Other

Information:

Information:

Information:

Information:

Informatioen:
Artificially synthesized
SEQ ID NO: 40

Other Information:

Artificially synthesized

primer sequence, AILIMLCIL.

Description of Artificial

primer sequence, AILIMLC2.

of Artificial
ILCcl.

Description

primer sequence,

of Artificial
LCc2.

Description
primer sequence,

Description of Artificial
primer segquences, HIK,
Description of Artificial
primer sequence

Description of Artificial

primer sequence

anti body. 6. The use of claim

Sequence:

Sequence:

Sequence:

Sequence:

Sequence:

Sequence:

Sequsance:



7. The use of claim®6, wherein the non-protein substance is DNA, RNA or
a chemcally synthesized conpound. 8. The use of claim1l, wherein

del ayed type allergy is allergy to an infectious pathogenic antigen, a
transi ent Jones- Mote del ayed type allergy, or contact allergy to 144
chemcals or plant toxin. 9. A nethod fgq3 identifying substances that
bind to AILIMor AlILIMIigand conprising the follow ng steps: (a)
preparing an insoluble carrier on which,lhe entire extracellular region
of AILIMor a portion thereof is i T ed; (b) preparing a

pol ypeptide conprising the whole extracellular region of AILIMIigand or
a portion thereof |abeled with a |abeling mterial that emts a )
det ect abl e si gng'l : (@)se rog§cs\tll\’iﬁbﬁt§m‘tehf%avil%6? gﬁtl‘vé%ycﬁ'r modplafipg signal trangduction
step(a) Wi hkdiated @OAMHMfdr?ﬁeﬁﬂE%r;ﬂﬂnhibeﬁﬁ&@ cbRbositioh fdr§R&Ienffe, tRGting,
insoluble carrier of step (a), the polypeptide of step (b), andgsal
subst ance euprepletaxipphdelayed tupgallergy.t rary orders; (e) detecting the
signal emtted fromsaid | abeling naterial contained in the conplex
produced in step (c), and the signal emtted fromsaid | abeling
material contaiped i Thé e TRMEEX whieRGy BRGubdlaric 8Pa pbiéin aMshidnts.
conparing the magnitude of each of signals detected in step (e). 10. A
nmet hod for identifying substances that bind to AILIMor AILIMIigand

conprising the ,follown S. {a reparing an _hnsoluble,caryi.er gn
whi ch the entir& ext ?}g‘%:él?? E’?g%llpe%i%%&%lp t%? Iﬂn%leﬁ wﬁﬁn ¥ lsas%%cﬁﬁ h'ﬂm ¢
t her eof i sgionpebhdidtigdf; (b) preparing a pol ypepti de conprising the whole

extracellular region of AlILIMor a portion thereof |abeled with a
| abel i ng mat er i &) anansibodyhichbingistie AMbBY o gipgritan: theredfir eact i ng t he

i nsol ubl e carri [ i )it h the | vpepti.de prepared in
| pso! o ear 61a BORRRHRE dohubits A8 By BprBpLyPRCb gy BhEPRLEH
pol ypepti dajloiMstep (b), and said substance to each other in any

arbitrary orders; (e) detecting the signal emtted fromsaid |abelin
mat eri al cont ai fled f¥or helmsaiide coppotng der wholst epa pastion gf @nt gxérasylbyfa|

Step (d): SRy ATSE oOWETRAS 3 o' RHE BP9 A RIS T bR

step (e). BdavyThsinmmidhod of claimor 10, wherein said pol ypeptide
conprising the whole extracellular region of AILIMor a portion thereof
is a fusion pol Qb%mlmt@éﬂﬂ’r‘?}s@lﬁés@‘%éﬂ%epti de, conprising the whole
extracellular region of AILIMor a portion thereof, and the whol e
constant region of inmunoglobulin heavy chain or a portion thereof. 12.
The met hod of chai m The b€ ofidtfimed, whelein Saitt dntibddythat binds 0QubIMsis athuidaa
whol e extracellular region of AILIMIigand or a portion thereof is a
f usi on pol ?@Wyde conprising a polypeptide, conprising the whole
extracellular region of AILIMIigand or a portion thereof, and the whole
constant region of

5. The use of claim 3, wherein said antibody that binds to AILIM is a human

monoclonal antibody.
6. The use of claim 1, wherein the substance is a non-protein substance.

7. The use of claim 6, wherein the non-protein substance is DNA, RNA, or a

chemically synthesized compound.

8. The use of claim 1, wherein delayed type allergy is allergy to an infectious

pathogenic antigen, a transient Jones-Mote delayed type allergy, or contact allergy to



I mmunogl obul i n heavy chain or a portion thereof. 13. The nethod of any
one of clains 9 through 12, wherein said AILIMis a human AILIM 14. The
met hod of any one of claims 9 through %34 wherein said AILIMIligand is a
human AILIM |igand.

chemicals or plant toxin.

9. A method for identifying substances that bind to AILIM or AILIM ligand comprising the
following steps:

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

(b) preparing a polypeptide comprising the whole extracellular region of AILIM ligand or a portion
thereof labeled with a labeling material that emits a detectable signal;

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

(d) reacting the insoluble carrier of step (a), the polypeptide of step (b), and said substance to each
other in any arbitrary orders,

(e} detecting the signal emitted from said labeling material contained in the complex produced in step
(c), and the signal emitted from said labeling material contained in the complex produced in step (d); and

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

10. A method for identifying substances that bind to AILIM or AILIM ligand comprising the
following steps:

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

(b) preparing a polypeptide comprising the whole extracellular region of AILIM or a portion thereof
labeled with a labeling material that emits a detectable signal,

{c) reacting the insoluble carrier prepared in step (a) with the polypeptide prepared in step (b);

(d) reacting the insoluble carrier of step (a), the polypeptide of step (b), and said substance to each
other in any arbitrary orders;

(e) detecting the signal emitted from said labeling material contained in the complex produced in step
(c), and the signal emitted from said labeling material contained in the complex produced in step (d); and

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

11. The method of claim or 10, wherein said polypeptide comprising the whole extracellular region of
AILIM or a portion thereof is a fusion polypeptide comprising a pelypeptide, comprising the whole
extracellular region of AILIM or a portion thereof, and the whole constant region of immunoglobulin heavy
chain or a portion thereof.

12. The method of claim or 10, wherein the said polypeptide comprising the whole extracellular
region of AILIM ligand or a portion thereof is a fusion polypeptide comprising a polypeptide, comprising the
whole extracellular region of AILIM ligand or a portion thereof, and the whole constant region of
immunoglobulin heavy chain or a portion thercof.

13. The method of any one of claims 9 through 12, wherein said AILIM is a human AILIM.

14. The method of any one of claims 9 through 13, wherein said AILIM ligand is a human AILIM
ligand.



