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Background Art

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

25 dinvaded the livingbody. 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 ete.), attack o

- by natural: killex - (NK) cells, and non—spec:.f:.c recogn:l.tlon such- as o
3b ' opsom.zation of antigen by complements ‘The latter, acqu:n.red immune |
response system, 1s an exclusion mechanism by lymphocytes (mainly,
T cells and B cells) that acquired the specificity to the antigen
(namely, activated lymphocytes). B cells that ac'quired 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 (nawmely, activated T cells) are



classified into helper T cells and cytotoxic T cells (cytotoxic

| ynmphocyte, CTL) : The helper T cells regulate a differentiation of B

cel I's and gg:adsyst i on of antibodies, and destroy the anprgigpns@perating
with phagocytes The latter, CTLs attack virus- |nfected 5 cells and so on
by thensel ves (Experl mental Medi ci ne: SUPPLEMENT, "Bio Science Term
Library, Imunity”, Yodosha, pp.14-17 (1995)). This acquisition of antigen
specificity by T cell's (nanely, activation of T cellsé is_initiated through
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recelved thereafter. The autocrine of :mterleuk:.n 2 (IL-2) is

necessary for T cells tobe activated, tobedifferentiated into antigen

specific T cell clones, and to be proliferated. In clonal anergy,

T cells are inactivated due to no production of IL-2 and such and

25 no cell division. Namely, the activation of T cells accompanied by

production of cytokines such as IL-Z 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 TeR/CD3

complexontheTcell surface. This seconda'ry signal avoids cell 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



transmssion is the interacti on of CD28 (al so nanmed Tp44, T44, or 9.3
antigen) , which is a cell surface nolecule. expressed nmainly on T cells

and thynuswégwé with CD80 (al so named B7-1, B7, BB1, TM,M‘,@BD whi ch
is a cell ¥ ol ecul e expressed on antigen- presentlng cel

(macr ophages, nonocytes, dendritic cells, etc.) and with CD86 (aI so naned
B7-2' or B70), which is aI so a cell sur¥ace nol ecul e on antigen-presenting.
cells (namely, cell adhesion through the binding between these nol ecul es).
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secondary signal {costimulatory signal) required for the activation _
of T cells and for the avoldance of anergy. The secondary signal |

~ transmitted by binding this molecule to costimulator molecules, CD8O
(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 TNFa.
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
reveéled that CTLA—-4 receives these signals to work to inhibit T cell
function, which is contrary to the activation of T cellsby the secondary i
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-like domain, belongtothe immunoglobulinsupexrfamily,



a signal transm ssion nol ecule. 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 |gpaigmsat "2933" 5 on human chronpsone and " I mt/esss €
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 betwken themis 20 to 30% The |igands
for CD28 and CTLA-4 are CD80 (B7-1) and CD86 (B7-2) 10 in human and mi ce.
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functi of these Igé:ul (T escri bed aboveT | t hough ‘a | 1vin

actiyaihs FPRTESS XxM,” namely “YVRKM (Tyr-Val-Lys Met) in its
cytoplasm:.c region and that, after being stimulated, SYP associates
with this sequence. .

CD2B is expressed specifically in thymocytes and peripheral

blood T cells, and CTLA-4 is expressed specifically in activated T
25 cells (Cell Engineering: SUPPLEMENT, *Handbook of Adhesion Molecule”,

Shujunsha, pp.93-102 (1994) ; ibid. pp.120-136; Experimental Medicine:

SUPPLEMENT, “BIO SCIENCE Term Library, Immunity”, Yodosha, PpP.94-98

(1995) ; Experimental Medicine: SUPPLEMENT, *BIO SCIENCE Term Library,

Intracellular Signal Transduction”, Yodosha, pp.58-59 (1997) ; Nihon
30 Rinsho, Vol.55, No.6, pp.215-220 (1997)).

In the regulation of T cell function (the activation and the
inhibition of function of T cells), the importance of interactions
among multiple molecules such as costimulator molecules (CD28, CD80
(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




. I mmune response system agai nst antigens that are foreign bodies to the
l'iving body (self), it also has i munol ogical tolerance so as 5 to show no.

I mune. Qgp,?,g 1agal nst its own conponent (autoanti gen).,C,l,/_].l,(m‘m35
|nnunolog|c Ferance breaks down by sone reason, imune response to the

aut oanti gen occurs, autoantigen-reactive T cells are induced by the sane
mechani sm as rrentioned above to fall into abnormal state of imunity, and
vari ous autoi mune di seases are caused. 10 In other words, since non. ;
sti mul at edf adt sgerespbgs eaynhationy [the EARCEiom abrikelset modeeslakn not express
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Vol ' . 397auieingitbe, dpseg9e®66, 1999)). iini WO 01/87981 PCT/JPO1/04035 6
On the other handm ARiLhiERbSLIELEeeehLBE, BZHy ditiRipts €3 -2Reativadich® Whi ch

are léoganautcgi?\rlmlﬁu\eﬂ éi %nsdesé)bglr r]mtc:; ui‘a“::ll.rrxlgq tWe tranrym§.351on 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-47, which is thought
to carryout the transductionof a secondsignal {(co—stimulatorysignal)

30 essential for the activation of lymphocytes such as T cells, and
functiohal regulation coupled with said signal of activated
lymphocytes such as activated T cells,.; This molecule has been
designated as AILIM (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, 1999)).

m



costinmulatory transm ssion nolecule AILIM (I COS) have been identified very
recently (Nature. Vol .402, No.6763, pp.827-832, 1999 Nat ure 5 Medi ci ne,

Vol . No. $¢o o1iRBest 365- 1369, 1999; J. | munol ogy, Vol . 164peraRiRndas3- 1657,
2000 Curr B| oI , Vol .10, No.6, pp.333-336, 2000). The identification of
t hese two kinds of novel nolecules, nangJy AILIM (1 COS) and B7RP-1 (B7h,
G50, LICOS) , as the signal transducti pat hway for the costimulatory
signal essential for the above activation 10 of |ynphocytes such as T
cells, and the &onthelotifent hanflunueveh nelegulpy acekled &b, sB7RRvealES 0t hat
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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 a1;1d diseases;
and to provide a method and a pharmaceutical which inhibit the
development of the various diseases dependenton the expressionpattern

35 of AILIM or wh:f.ch treat the diseases by controlling the biological
functions of the AILIM using the medical an}:l Pharmaceutical methods
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treat various | so ers cause I verse
physi ol ogan‘aibodles) which bind to mammalian AILIMs (part:.cularly human AILIM)

of this J.nventio_n and pharmaceutical compositions comprising said
human antibodies (particularly humanmonoclonal antibodies) areuseful
as drugs to control, with no induction of immune rejection due to

25 HAMA .in the host, wvarious physiological reactions related to the-
transduction of co-stimulatory signal to AILIM-expressing cells
mediated by AILIM (for example, proliferation of AILIM-expressing:
cells, cytokine productionbyAILIM~expressingcells, immune cytolysis
or apoptosis of AILIM-expressing cells, and activity to induce

30 antibody-dependent cytotoxicity to AILIM-expressing cells, and so-
on) , and/or are alsouseful as drugs to suppress and prevent development
of symptoms and/ox progress of various disorders related to the signal
transductionmediatedby said AILIM, and asmedicine to treat or prevent

. said disorder. _

35 Specifically, pharmaceutical compos:.t:.ons according to this

invention are able to control (suppress or stimulate) proliferation

ore ti1 bodi es
fdce PreRARe |“§HRPL| Ms
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5 phenonena related to signal transduction nediated by AILIM Use of

phar maceuti cal conpositions according to this invention enables

SuUppr essi ORyo HBYENt i on and/or treatment of, for ‘exanpl epcryRAiosHS

di sorders (for exanple, rheumatoid arthritis, nultiple sclerosis,
aut oi nmune thyroiditis, allergic contact-type dermatitis, 10 chronlc

I nfl ammat ory dermatosis such as |ichen anus, systemc Iupus

eryt hemat osus, insulin-dependent diabetes nellltus psoriasis, etc.)

cl assifi edof ﬁmluuewmq)rce&ﬂlsepgumrqﬂwaer ef (ml'rqhnm e(fw; emmne

d I C 1

(For oxanpl L meataty GebEIsaNiad, %@ %&éﬂﬂ“ e 8 9**%%’ png coTld, iy )
S AT R URAR RN I Mt M 38 AR WA %{'h%n)
graft ver ses preventicrast ve@ibidy disondense caxzqe&hbyodllmrphmqm@glcal
transplant 4ld o nl0RBPLRSEYLE s AURAT QELﬁ‘é&n}(étld}f nﬁeoﬁh%é&eb:{vtliﬁﬁl‘llﬁs such as

skin, cornea, bone, etc.) or organ (l'tver ear gﬂneé r}ﬁcreas
etc.) : imune P88SFrRRaIPACREILE W%%ﬁ'%%?&ﬁ"ﬁﬂ%?@é‘ﬁ ‘féﬁ’t

(for exanpéssblasoduppressidn agivelvedtiben aag!a{blrs treatmemntafgefor Oe}kémple,
proli fera%fﬁl ould! C&i‘é@r‘d&&s"“(ﬂﬁ%&% iL : xh@ a@b%?r%&ﬁr?@fé' Bhys Cgiged by

t he abnor nt est1 nal fically inflammatory i ntesti nal
di sorders $¢RRASdEr FULPirmyAe thHFgé%’s%‘sarﬂjutﬂr@éFaﬁqr\?échFW? dermafitis,
al | mergear yeltdrdicghn£1 aimafcot-iyiermatcosis aubhasflﬂilﬁrmlmmrqweﬂﬂbtngﬁiment

| rm“”ean%ﬂh%ﬁl%lt%ué‘cgﬁ%i‘ﬂﬁ-&&ﬁ%@ﬁ@ﬁ%@&% ﬁ%ﬁ?it@?oggo%‘a%&“ b

tlssues 0 augmen g suppfessive éf ct on
transpl ant c}agsddirdn it W%ﬂ#ﬁﬂﬁowpmléﬁahﬁ WSG§F1ﬁ§St Hearticularly
phar maceut awed imfaip il dda@e anxd Hbuayemmmér@ﬁ chagetlsy cel Ilaxpimimekiigs ;30

whi ch haveag,g‘h paihh | zed(tfog: ?és' oghg dLguge 5 AGldagn 1 |0nml}dat he

t ranspl ant trea |Vbl’ eo V arnaceut | Ca COITpOSI

presemtd |‘hﬁ/“é?ﬁa|r6hré§hs b €O |J@élmaﬁ#€§ht(len§ oheprblidf)i;ngrafipywersus

i nf | anmmat ohyst dés@aiees (¢vn vhhebiomr; é&ﬁﬁéﬂfdﬁﬂﬁoﬁ QldséEBé? féva)3Simmune
o0t o ogt s eIt S0 RIS EL SO e e RSBV
acconpanyi %aMSQEPMEuPWMSlQMBCOQHW bene. &ftf—'hF |°E‘!1 %fqapoflmvpl e,
r heulmat oi d;tlee{mr [I.ﬁh§],c 18drRAF! bBhbEdss), etB! n)eyrma?ﬁq,et Bé@ﬁérééé ¢1§ §H&tédligyo
vira pati.tis cconp, ectiqus, di

o+ arftor of SRSt St AR 2 e a S ERRNARY eifnpiler rofich o pEantibodies

(i nfl ammat amr_a_c;cam'aylrtngea geddeprd Hifavephont |m:,och@phpofqﬂo¢mls:)qes) ;
gastritis, aad@Hilsbk-8ers 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 -})rgans,. it is possible to augment the suppressive effect on
transplant rejection of known immunosuppressant by using the
pharmaceutical composition of this invention together with said drugs

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

Moreover, the pharmaceutical composition of the present
invention can be 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 for example, inflammation accompanying
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chronic inflanmmtory skin disease) , ifflammation in mul tiple organ
failure, inflammation after operation of PTCA or PTCR, and inflamation i
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Al LI MEexprinsbtadIidM ar M?;Miﬁsan@nﬂhlﬁ% ﬁ@c%fhaﬁ e PERARA O n‘aeftiimson
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Thi-type ynt%et-zr.gzcé oundscglslantlbodles) with potential activity to treat
various ch._sorders by binding to AILIM or AILIM ligands to regulate
signal transduction mediated by interaction of: them.
20 Specifically, the present invention is the invention described .
from the following (1) to (108).
(1) A human antibody which binds to AILIM S
(2) The human antibody of (1), wherein said AILIM is derived
from human. :
25 {3) Ahumanmonoclonal antibody whichbinds toATILIMor aportion
thereof. _ .
(4) '.l;he human monoclonal antibody or a portion thereof of (3},
wherein said AILIM is derived from human. _ .
(5) The human monoclonal antibody or a portion thereof of (3)
30 or (4), wherein said human monoclonal antibody has an activity to
inhibit a signal transduction into a celL mediated by AILIM.
(6) The human monoclonal antibody or a portion thereof of (5),
wherein said activity to inhibit a signal transduction is.(a) or (b)

~ of the followings: : : :
35 (a) act:l.v:l.ty to inhibit proliferat:l.on of AILIM-expressing

cells, or



(8) The human nonocl onal antibody or a portion thereof of (7) , wherein
said cytokine is interferon y or interleukin 4. (9) The human nonocl onal
anti body ory, on thereof of (5) , wherein said hu RO nal

ant i body hasaan acitlvi ty to prevent 10 m xed | ynphocyt gpﬁbeactl‘ghg (10) The
human nonocl onal anti body or a portion thereof of (3) or (4), wherein said
human nonocl onal anti body has an acti vi t]39 to induce signal transduction
into a cell nediated by AILIM (11) The hunman nonocl onal antibody or a
portion thereof @f) (10)agtivifywheei rﬁ.rﬂaibd.tactdy\tioﬂq‘meo pmrdduet somgnakrom

transducti ﬂﬂi@_é,ﬁ)réﬁg’s:&@ ce®igthe follow ngs: (a) activity to induce
proliferation of ressm% cells, .or (b) activity to induce

cyt oki ne product{’dn TRoeMum2s mene %PE?{)F@S‘T&PH@Y °(’7“e'1l pertiof fherenk of (6),
hunanrmnochbaaézmrﬁalhbdytonm per bhent hkecoftaiinekl produsdi sl Mhiatgpe

cyt oki ng i %% toki nes produced by Thi-type or.Th2- type T cell.
(13) The hurran no ona antl bodi or_a portion thereof of (12)
AR

wher ei n said cyt @i nEhe humapaonecdangl @PWHP@YI%ukPﬁrﬁim(l@Fr‘Fﬁﬁ Qﬁu%hr :
nonocl onal wReté DORaT cytRRihs Ol tIIaFereh ¢ Dr iPhetfiukies ein said human
monocl onal antib y ?f h%aﬁ‘}&o%bﬁx %f an't@ggﬁgro‘?‘rnénﬁggg%n gpdent °o§ (5),

cyt ot oxi Cl%ﬁ to expressi ng tol ySrs
apopt osi s wReygin M%@pmgnﬂgomho@alsenﬁmdyrw@smnmcmm Foaprevenbody
or a pootimdxédelrwifhcdytedreabtidr) , wherein the binding rate constant

ka) bet ALLIMis 10

rore. - (16) Tt lnantin Sien melBbABRY a8 nP07 X 3 Brsrienahesroses 1§
wherei n saP8 M hdivhpreinesabhrunan prpoclenal @mtlbody (hdsvarSectivityote.

35 (17) Thsnmrbimmclmabdmmp%w aacamtméu[hatﬂwwm@tmlfi) wher ei n

sai d bi nding rat a 1/M_Sec) O

01/ 87081 PCT/ POy g@ H‘I‘E‘g é‘f °S|’h°é’aﬁiﬁ¥h‘ﬁ SH BRAT \L-‘b"t}‘cﬁi’fo‘?y\gl‘b’o-rtlon
t her eok¥d of Wb%ellbrsa(ldﬂ) aGMH‘EI kot Aadute sotgnal drapgdectionmstiant(ajkdy (b)

bet ween- sapfl tH®NEsdBidngant i body and AILIMis 1.0 x 10-9 (1/ Sec) or |ess.

Sai 8 5.“2323.”2[‘. ”E“?S%é’ a&%%‘%%%’%%%’ﬁ%ﬁf%#?%efo%%{%% Ssinagells) "

{b) - activity to induce «cytokine production from

20 AILIM—expressing cells. o
(12) Thehumanmonoclonal antibody or a portion thereof of (11),
wherein said cytokine is one of the cytokines produced by Thl—type
" -or Th2-type T cell.
(13) The humanmonoclonal antibody or a portion thereof of (12),
25 wherein said cytokine is interferon Y or interleukin 4.

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

30 (15) The human monoclonal antibody or a portion thereof 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 portion thereof of (15) R
wherein said binding rate constant (ka) is1.0x 10* (1/M.Sec) or more.

35 (17) The humanmonoclonal antibody or a portion thereof of (16),
wherein said binding rate constant (ka) is 1.0 x 10° (1/M.8ec) or more.



(20) The human nonocl onal anti body or a portion thereof of (19), wherein
said dissociation rate constant (kd): is 1.0 x 10-5 (1/Sec) or less. 10

(21) The 5@ gjgpnocl onal antibody or a portion thereof ﬂfr/.r‘(ﬁ%) sor (4) ,
wherein the dissociation constant (Kd) between said nonoclona ant| body

and AILIMis 1.0 x 10-6 (M. or less. &22) The hunmean nonocl onal antibody or

a portion thereof of (21), wherein sat# dissociation constant (Kd) is. 1.

X 10-7 (M or less. 15 (23) The human nonocl onal antibody or a portion

thereof of (22)(18\herted human toneshuE laantibatynet anpoxtid®n tiseredt. &f ¥8)8 (M

or |ess. 2 T n NS aky r f .af (23) ,
oi( @c}l n&e%éqﬁ thH® g&ggl QQ‘E’é( %Hnsﬁt 8@ t((k%‘| Bgﬁfeee(ﬁ s%

wherein said di'ssqQci atl on.const ant ess. 5) The
human nori¥AGTERdnerEdRodn2nd AdLL ﬁst:heq é‘bfloo? (@4pec) op Igsstein a
regi on DNA encqddhg The}mmapmdmcnonal.aalnhbodpgrarportmbn&nedeobuﬂans) ,

I b h
chai ™y qhsdrs et §15idathoh ARG colifahl ™S 1 PRI s or &
portion t¥er@$S-of (4), wherein a V region- DNA encoding a |i ght chai n
var ihabl te r egi on20f smaun%i:ﬁmmmoﬂaﬂaﬁtmnadyaﬂhiﬂaﬁzﬁxon'rtaedebl_gucct1by om (27)
ei t her n r :

The nurmr i ea satl SHsaay oF HAsoRdky oM SF B a0 (7s08]

wher ei n @ 4e8§i-on DNA encodl ng a heavy chain variable region of said
humanpnonocl onablantmnmama:ﬁmmdmlfamww atﬁ&dmméi@of of (3).

| mmunogl r *mhereln
regi on Dl\?% hncogﬁg}:@m fbjilé ﬁ?‘ allrgﬁcj'\?glrl | re | g'gls lﬁ%ﬁ%cl onal
ant i body ainsi:l@@ﬂrv'véﬂdfmﬁlélj{shér- OtHel‘PlunﬁlH) I obuI in i ght chain V
tgﬁne Sfegrr]?nt L3225 &Qﬂah&u%a)no}ibelbﬂananﬁmw@flaboaaibbeﬂare@foﬂ (Reyfion
ereof Q erein n ngodi n vy _chain
vari abl e reeérleé}r? 8 é &msgoﬁun%%%nc& 5 n% é%fﬁ"c?d?f |gs ?Pé@l v@@ Pfoﬁ]e?ﬁe human
i mrud@gl obul i n (BBL. mmaamgcmumnm@a@ramrﬁemyhemmomgéhe
SfegrrenéI hhh@&emnsaifaan\ésroagaeﬁbmd r@&adaél REAP 1fs ahb. xcies n(mardzahhsslregl Ion
of sai uman cl.pna tibao i s, deriy ro obulin
i ght chain v oanb. dotemARineR8tenn REEINELy ot A REEH T RhERFoA SRYAEP. 2
portion téieredn spid 2129550053#@11 eﬂqumtv(l‘@gll@n 1pRux eHED Mg ox Ressy chain

\rlla“ abl e regl orozgf malrmﬁumo@naﬁsmmhba@ bReoisicieriadb f s s he
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%J.n a 'ﬁf region DNA encoding a heavy chain variable region of said -
human monoclonal antibody is der_ived 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 monoclonal antibody is derived from either the human

immunoglobulin light chain V gene segment L5 or A27.

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

30 immunoglobulin heavy chain V gene segment 1-02 or 3-13, and wherein

a V region DNA encoding a light chain variable region of said human-

monoclonal antibody is derived from either the human immunoglobulin

light chain V gene segment L5 or A27. - .

-(28) The humanmonoclona:l antibody or a portion thereof of (27),
35 wherein the V region DNA encoding a heavy chain variable region of
said humanmonoclonal antibody is derived fromthe human immunoglobulin

13




heavy chain V gene segnment 3-13, and the V region DNA encoding a |ight
chain variable region of said human nonocl onal antibody is derived from
the human yygamegdhobul i n Light chain V gene segnent A27. pgnke3fddosd e hunman
nmonocl onal antibody or a portion thereof of (4) , wherein a heavy chain
vari abl e region of said human nonocl ona 2anti body has an am no acid
sequence defined in any of the follow ng~(a) through (f): (a) amno acid
sequence conprising am no acids fromposition 15 20 through 117 of SEQ ID
NO 28, (Reayy ehrinVoenspseonsntcbn®? i snddcheV regdendd's epaeding ilgight20

g hlr 0;192 1&&% %fﬁ%ﬁaé\@eggtgnldﬂf\gﬂlahhﬂlﬂ& QfonidRNenali mlas‘gd@ LeSdkiffeq are
el eted or_su | ed, por on rg agng acid resi are

i nserted dr°Ry H c’}m%qggnhb‘?‘&n gh@‘@h@‘%@ PSPRgE ST glbél ds from
position 20t hr(aagh mb&wfanmobﬂbom a2 ibedy onminex tiondlexgaiofe(27) ,
CONPI | §i NGV 8k 4P o/og@BhPAH (B2l shréaﬁhcﬂéﬁx Yar3aB1kDrd o328 N

whi ch one or, npre am no amg i?ﬁ‘g%i gleted gsubtltuted qQr. to

whi ch one Si9hpmanianaclonpl apk diﬁl‘é?— from the yman 1mgyreglehnling no
acid sequdmasrycomrtn Vi geneasegmeretc 8633 { rod ipesVinegd onZINA bnooding 26 lnfhtSEQ
ID NG 36,4 %\ %éEﬂ»cﬁ’ #%gnsgﬂlé%qgﬁhﬁﬂﬁ@rﬁoﬂo@goﬁgl B §5BA 1 ON

20 through 116 0 one qQr nore am no-acl d reS| ues

30 are del&98y the buwWer; inmunpalopbudin,hight Fhaisy Vigrre saeeenk A% resi dues
are ineerted or (3djledrh e Binaniinendeloaa Inamoidodyad r apbu:h:bd:gx tihbraopoftdqon

ther eof Of 5&&@&&’%1%09}109103ﬁ’9§9&1819’1m1%0 |n on} ”ﬁ?tl%ody

monocl onal" antl oc as_ an am no_acl sequence 1 ne

fol | owi ng &9 a{lm%agreci@ss quencedefinathinany afthe fodlewipdi @) igrrardho
acids frommasition WO 01/87981 PCT/JP01/04035 13 20 through 470 of SEQ I D
NO 28, (b) am e | Sl e

t hrough 470 of g&bh%ﬂ‘qﬁ% %‘Pg@q\%ﬁﬂgé éolm 1g%n€%eﬁglm %%i%%@gggzéc;g ues™ are
del et @ or?&ihyought 847 of SEQ AR ¥R oﬁéror more anino acid residues 5 are
inserted or addes). snfincadti® segtiénse PHAIDEEsLAGiniNoNgeids I FI0m HEs it ol oM
position ﬁﬁ?&@é}g&'lé (} §EQ ?EQOI [ﬁé\@n w%u.bh one or more amino acid residues

are deleted or substituted, or to which one oxr more amino acid residues

are inserted or added. .
20 (c) amino acid sequence comprising amino acids from position
20 through 116 of SEQ ID NO: 32,

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

25 are inserted or added.

(e) amino acid sequence comprising amino acids from position
20 through 116 of SEQ ID NC: 36, or

(f) amino acid sequence comprising amino acids from position
20 through 116 of SEQ ID NO: 36, in which one or more amino acid residues

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

(31) The human monoclonal 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 (f): '

(a) amino acid sequence comprising amino acids from position



(d) am no acid sequence conprising. amno acids fromposition 20 through
470 of SEQID NGO 32 in which one or nore amino acid residues 10 are

del eted or al‘“c){g;p ptuted, or to which one or nore am no agiqpRpkdses are
inserted oY (e) am no aci d sequence conprising. amno acids from
position 20 through 470 of SEQ ID NGO 36, or (f) amno acid sequence
conprising am no acids from position i3 20 t hrough 470 of SEQ ID NO 36 in
whi ch one or nore am no acid residues are deleted or substituted, or to
whi ch one20r thaswgha 700 oficSEHQ r B3 iNRre 28 ,are inserted or added. (32) The

human nonocl onajy, an&hﬂ&?&c‘i&dﬁ?ﬁﬂ' neoeorﬁﬁﬁ.rﬁmg Qﬁlr(cflhcmdsvmgsftidrght

chain variable region o nonocl onal”. anti has an anm no
aci d sequéRddreuphid@ ¢HSERDIO1 RB imgrhish orp ?5)m°rﬁﬁ"5'ﬁ'€n & Fes¥Wesyni no
aci d sequape@e1elpd ol sipslitieeds iodstd wivhalpone biraroredninty acighréd fdwds SEQ
| D NG, 30 ( quence conprising am no acids from position

25 23 ?hroushmﬁ%me;bogg hﬁgéﬁlo 30 in which one or nore _anino acid residues
are del eted or B-Ubsm-’tlm agidorequenie eoMRFISIOE Fpine 3R1AS BroMIPPEEtiies

are inserpgdiRfoflAdo 6€) SRYI 1D N d;zsequence conprising anino acids from
position 21 thrgugh 116 of SE | D !?cmi ﬁ:l}ﬁ[}g

conpri sing am n{ﬁﬁac?l?fs % r8 ST on c'ﬂgsflh %ﬂ 16 g?dgg%%ﬁfg ?‘1’ I n
whi ch oneZ28rthrongh ATi0raf &E@dbr%. 33da which mq e%mrerar@mw%ew Uss t o

whi chy ®ne 98 A ELed B HuLE: Eutes| Gutto witi ¢h bié Ok tetimiachid £€3idEsn0

aci d sequence, comri |ng 0 acids fromposition 35 21 through 116 of
SEQ I D NOar?‘,Bi %% nﬁﬁg §CI d sequence conprising am no_ acids from

position 11111 e\ @148y 981id REGRHFERCE SO sipg aminthAshgs fros BesHON D NO
38 in whigh gREowdh T0CoENERQ BSINDY 8%, dugs are del eted or substituted, or

to which one or re amno.gcid re5| dues . The
hunan nonocl onaﬁﬂDn?’FJd'ifd?c& SEDG ﬁo'?%é"rséoP 5}?%{04§g18g5&\%%e$%?#ﬁa i ght
chai m ol ¢peshiriodgh di7 Oself amamwmam Wrigh enr PHICYe aRINRCIthrevidnasd =
sequence debidaddtbd o?Bhp¥titieed dlorow #ﬂmé}ﬁbn& bi@iegie arkfno acid residues

are inserted or added. :
(32) The human monoclonal antibody or a portion thereof of (4),
wherein a light chain variable region of said human monoclonal. antibody
20 has an amino acid sequence defined in any of the following (a). through

(£):

: .(a) amino acid seguence comprising amino acids from position:

23 through 116 of SEQ ID NO: 30, ' '

: (b) amino acid sequence comprising amino acids from position

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

(c) amino acid sequence comprisini_:[ amino' acids from position
21 through 116 of SEQ ID NO:. 34, _

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

(e) amino ac:.d sequence comprising amino ac:Lds from posit:.on

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

(f) amino ac:i_.d sequence comprising amino acids from position



(a) amno acid sequence conprising am no acids fromposition 23 through

236 of SEQID NO 30, 10 . (b) am no acid sequence conprising am no acids
from posi t igggeysdekst hrough 236 of SEQ ID NGO 30 in which pppysniRse am no
acid residues are deleted or substltut ed, or to which one or nore am no

acid residues are inserted or added. Z am no aci d sequence conpri sing

am no acids fromposition 15 21 througﬁ 236 of SEQ ID NO 34, (d) am no.
aci d sequence conprising am no acids fromposition 21 through 236 of SEQ
| D NO 34 2hthhkoegh dhé ofr SE®ID NOTi 3® inoihd chewiedoe morgramigel antishiresidues

substitut e&'re 8L14d'bt GHHIRE+REAPES tIUHIRHAGAL oF &RIrdUSSincAd B d Pé@.{éxfé!s or
added. 20 % amno acid sequence conprising amno acids fromposition 21

t hr ough 23%* flr@Eé tesh Ry addedyr (1) amino acid sequence conprising am no
acids from posi-t({Bdh e himannbndEhondl &) HddyNer a@&rrtdomﬁbhelneoﬂefortl)rmr e

anino agi dwﬁéglg,usm Shgﬂlﬁ} Sfpggtiz&é’%ff L%li?%mg% ﬁ@n%gloﬁglo%

am no acid residues are [ uman m)no o) aI
ant i body o‘Fa%tchﬁmclPBrP‘ilﬁbP%@Fe’Eﬁe Fﬂﬁmed R Ay of $BPEGHHPMARY idd o eangh
anti body hes)£he follow ng characteristics (a) and (b): (a) a heavy chain

vari abl e region C | d
sequence frgm an('ngzo amr%négg?as%%‘} Es%%gccgggla%m{ooggg% L%g@%l%%

(b) a |igh?3 crhraunchalBabet $%Q;|¥93Was 38m anmino acid sequence conprising
the amigno aci d -ggguehditiof aeiraareqihenaelébn&lemhg@ﬁnblacla@mﬁimiﬁo%Q I D

NGO 30. 35 n r t (4) ,
wher ei n sa%%%ﬁl‘ml%?zgﬁo%%ggﬁéoo ?6%%3;111% ﬁtogfglatt‘)ﬂvﬁ%% c{}ﬁ% :'Efg‘{ﬁf
PCT/ JPOL/ 03%p®delated engubstétnted c or (ke wlbml ‘el!ﬁ o m)réeem#@émﬂ gidues
pol ypepti derdanhsattad 89 a@déhsequence from amno acid 20 through 470

according to SEQ >nD Nqnozgcl &"%}5‘ ?hro Q{%sgg In 1Qlol égegg fql: E{\;ésﬁan am no

aC| d sequence from B-aR 76 aC| Aecorarng to
(36 The FhaeaghnBA6CPHNIQ N iNdB4er a portion thereof of (4) ,

vvher el n said hunap rexieel 8884 stfuehedycdiprishfgf@hiy\bBids FHBMASHH i CS
(a) and ( b%l through 236 of SEQ ID NO: 34 in which one or more amino acid residues
are deleted or substituted, or to which one or moxre amino acid residues
. are inserted or added.
20 (e) amino acid sequence comprising amino acids from position
21 through 236 of SEQ ID NO: 38, or
. (f) amino acid sequence comprising amino acids from position
21 through 236 of SEQ ID NO: 38 in which one or more amino acid residues
.are deleted or substituted, or to which one or more amino acid residues
25 are inserted or added.

(34) The humanmonoclonal antibody or a portioﬂ thereof of (4),
wherein said human. monoclonal antibody has the following
characteristics (a}) and (b): '

(a) 2 heavy chain variable region has an amino acid seguence

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

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

35 (35) The human monoclonal antibody or a portion thereof of (4),
wherein said human . monoclonal antibody has the following



(a) a heavy chain variable region has an am no acid sequence 10 conpri sing
the am no acid sequence. fromamno acid 20 through 116 according to..SEQ

| D NO 32, a light chain variable region has an ) Ld sequence
conpri si ng ﬁé{mg’%) no acid sequence fromam no acid 21 tﬁ?@t‘]ﬂﬁmﬁ%

according to SEQ ID NO 34. 15 (37) The human nonoclonal antibody or a
portion thereof of (4) wherein said hdfan nonocl onal antibody has the
following characteristics (a) and (b): (a) a heavy chain pol ypeptide has
an am no ahbdasbepicdtdes aypandi (ig) £ he ami no acid sequence from am no

actd 20 thr ough 470, 20AecRLA) 80:10559d BabiOn gamﬁa@labge ehbnxhai n

pol ypepti de has dn amno-aci rrgrl Sl ng@t e am no acld sequence
from am nemipp egid 24 Gbgnugse‘l?%m 38, 2B) The human

rmnoc: ona: ant i %QdYaClhghtpﬁli&#mpolﬁ_péﬁﬁfdeDhaé% amiR® a‘&dﬂrsiaqilega(egﬂ‘uuﬂa( )n
nmonocl gnal__ant i o] scharac [ an a) a
heavy haPfi+ Qgr?cf)(%lez %Fgugﬁagééin%aénéqr%&g {.'% éf%u@r]é@s an‘pl’l sing the

am no aci d sequ&fde ﬂ'heﬂnumﬁnwna@ﬂgnabapﬁ%b@@hozE@O%éearﬁheﬁgomfsﬁ@ /1 D NO

36, and 3%@9&1@ lsagia Gliddah Vaonablens BQi &t ikddiyan hagl N@haci o Bbswiice
conpri si n% .aci g § g fromamno acid 21 through 116
accordi ng P 8 %% ) The human nonocl onal antibody. or a

portion thereof(adf éét)eavwmbaemW@&@lhmmlﬁhaﬂla‘htﬁ%éd?em%e

fol | oypng cor’ﬁérfé”ﬁ{ Gher hﬁihssa&i@ s%&deﬁ@é frdn? hmdnbesedd PvaitArSedy NaE i de
has an .am no_a e%ﬁdi@ é %}y 01/ 87981 PCT/JP01/ 04035 16

conpri si n§ Fﬁﬁ eﬁ %M ami no acid 20 through 470

accordi ng to SHB)I DaNAgh36chaim vaxiakle|gggionhhas 350 pppepta $rREINRTeaN no

aci d SeqU%Bﬁﬁrufﬂ{H)ﬁ:h%i BAi hbead @Qﬁ%éhg% Sﬁ?’fﬁ@%ﬂgﬁ%?ﬂ%ﬁﬂ%}, 3]16

;2[ ?gggyzgg arﬁé%gls%ﬁeﬁgoﬁg A‘En one of (3) through (29) , wherein
- sai d h&man m)not3|7onaThahMmbodyansloaahanbchmmr amdrtdan '@erﬁvéeffmm a
transgeni gnaPSrMUNBN d"@Han monoclonal antibody has. the following
characteristics (a) and (b): o i
{(a) a heavy chain polypeptide has an amino acid seguence
comprising the amino acid sequence from amino acid 20 through 470
20 according to SEQ ID NO: 32, and | . LS
{(b) a light chain polypeptide has an amino acid ‘sequence
comprising the amino acid sequence from amino acid 21 through 236
according to SEQ ID NO: 34. ' '
(38) The human monoclonal ant:.body or aport:.on thereof of (4) ,

25 wherein said human monoclonal antibody: has - the <following:
characteristics (a) and (b): _ .

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

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

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

35 characteristics (a) and (b): '

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




capabl e of produci ng human anti bodi es. 10 (41) The human nonocl onal

anti body or a portion thereof of (40), wherein said human nonocl onal

anti body i siy@lai@deged by inmunizing transgenic non-hunan geEiiRMneaPabl e of
produci ng human anti body with AlILI Mexpressing cells, nmenbrane fractions
derived fromsaid cells, whole nolecules constituting AILIMor a portion

t hereof, or genes 15 encodi ng Al LIM or 16 portion thereof. (42) The human
nonocl onal anti body or a portion thereof of (40) or (41), wherein said
transgeni c croprginen thenpming sacid sequgeae cErom wae.no( 4834 2 ONkrough $30ti on
t her eof -eagggfm RPIRERD f6: Seé R 20 fromthe group consisting of
(a) through (f) (.a) ,a pol.ypeptide co rising the aan aci d sequence
fromanino aci d 0 tahr]U‘ti%ﬁ' f% E’ghﬂ?ﬂ% ’tcig)é?é %‘ NFngg acif) sgquence

pol ypept i decuprisirg rifpet bainoi awidcieduerqecfosn fandmoartind 2Rkdibtoaght 2B6ugh

116 accyrdipgot@imFRd BECIp3Ro; 295 (C) a pol ypeptide conprising the am no
acid sequence from.amno_ acid 20 through 116 according.to SEQ ID NO 32,

(d) a pol ypepti dét éonﬁ?%ﬁ“ﬁ'@nﬂ?é‘%ﬂ'Pﬁﬁl BOtAPRBY, PR POF ﬁPa’H‘ieﬁS°fét§ any1
t hrough 11l6necedr(3)nghtougir(29p,NeheSetin (s@)i dahinmaiy fmcicdenadgntidboag ise

arm no aci d,s frsy ' ARARLA) 030 A6l b LEUABGLAR: GG puiED | D

NO 36, and e conprisin € am no-acl sequence fromam no

acid 21 thFeejpla &ré’dﬁ‘&llﬁg P%‘“"S‘EQW‘B iesg. (44) A DNA or a portion
t her eol0encodi ng(4d) pcny@hmaﬂmoﬁed:mtae:hnﬁmytdaea B6OU o EhetedF dSlﬂ (@b) (a)

h h (f d
from ani noase il (*ﬂﬂ“a% Rﬁ%gﬁé’%%lr GBS RR B At gtg o
PCT/ JPOL/ 0%83%S9emiq ppnah WWEE‘HP? gapahde iof| mqwnsrhwraenwmu@m
from ani nOAIBm-eanﬁ:&stslihgugé'ﬂ.J&%&naﬁ:lmﬁ fgat0itdePiiea f&@m éaCJ)d dells,

pol ypepti dgy | d ence fro m ds_20 through
470 accordlﬁn;d\g?gmd ?B%N%ﬂ%mttq?’&) Aiﬁ%gl y’%eplpo(fg]:"c?lo1 ?E?c’ g Phe98hFHo
aci d s%ﬁueﬁﬁ@%‘éﬁn i1¥p ora @i Berbion HhexgRt236 according to SEQ I D NO - 34,
(e) a pol ypepti dt2gonpiieé hiiign nbdaoa bRl aﬁtﬂo&ﬂﬂaﬁ leﬁmﬂé@,f S iglg) 20

t hrough 47Q_ag¢gar di S and ( oI pI | de . c ri sing
the. am nogac?@segﬁ%ﬁ%gnf rE%Ln%!l QrNgsgégic e RIAMYBREPL 9° 280 genic
mouse. .

(43) A DNAoraportion 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 £rom amino
acid 23 through 116 according to SEQ ID NO: 30,
25 (¢) apolypeptide comprising the amino acid sequence from amino
acid 20 through 116 according to SEQ ID NO: 32,
(d) apolypeptide corﬁprising the amino acid sequence from amino
acid 21 through 116 according to SEQ.ID NO: 34,
_ (e) apolypeptide comprising the amino acid sequence from amino
30 acid 20 through 116 according to SEQ ID NO: 36, and
(f) apolypeptide comprising the amino acid sequence from amino
acid 21 through 116 according.to SEQ ID NO: 38.
(44) A DNA or aportion thereof encoding a polypeptide selected
from the group comnsisting of (a) through (f) below:
35 (a) apolypeptide comprising the amino acid sequence from amino
acids 20 through 470 according to SEQ ID NO: 28 v



10 acids 21 through 236 according to SEQ ID NO 38. (45) A DNA or a portion
thereof selected fromthe group consisting of(a) through (f) below (a). a

DNA conprig) e nucl eoti de sequence from nucl eoti des ugh 419
accordi ng ‘?gﬂgﬁ’gyl D NO 27, . 15 (b) a DNA conprising tﬁ‘eﬁﬁﬁé{(ﬁe}'&?i de

sequence from nucl eotides 105 through 386 according to SEQ ID NO 29, (c)
a DNA conprising the nucl eotide sequent® from nucl eotides 151 through 441
according to SEQ ID NO 31, (d) a DNA conprising the nucl eoti de seguence

from nucl eot i. d¢b) - Z0p8Bydptddglcotpiriatug the aminoe asHEQ degubifice TRom@mine DNA

conpri si std1e -pu ' OaLbS:Q 5 €S20 153 t hrough 443
accor di n%‘?}'sﬁ %g%ﬂ%%an : Q?%ﬁ'é;&m%r?ppﬁéiﬁg't he nucl eoti de
sequence from Agt| eoPPlgrertideqompydfingtheamdpaiard diseuenre Sramanino 25
(46) A DNAvidls 20pehibaght4r ericorelingt©sl SR MDaNg: 08P, consi sting of (a)

nuc ogti den 098l RS HheRr a8 XRbyEE 4 HIE atfi BY8gHEHHE REEn iR
conpri si rRfidse 2Autheobghlie2 e Arereding obf MR & N@es34380 39 t hrough 749
T nf i e Pt e g g o s g
C(r)%ronr ir]gi(:n%qtq’?egﬁugg%i:%?%e%c? é:r?(:::g‘ ‘F oér:? %ljdé]eI(?t | 8é53ggéarfc}11.r E)ugh 738
accordi ng to SED | B nIysptidezompeisinghhe epipe pcidgeanencréren endao
sequance iy pUCLRPbhgE 23R dcBrausd €M apond:nggt 0 SEQ I D. NO 35, and
- mu WO 01/ 8792% fCT Jgg 194025 1%.#‘1) @e MNA. €O eri Si n% theﬁﬁucl %ot | de
sequence from hael eofi 333 RPEGHR 70 R or RS es SE80 BPROFESHP (47)
A vect or aomspstinggofe) Diprayighal§) dpelas: (43) through (46). 5-(48) The
L LD T e B0 s smbet metalatats),
tlzzsoijﬂr o( Hgg gﬁowh%g{%dléﬁé 19'?) %9 r}337,1‘]%(:b?qa DNX conprising the
nucl 8t i de seqllehce PNA conprising 4he nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NO: 29, :
{c) a DNA comprising the nucleotide sequence from nucleotides
151 through 441 according to SEQ ID NO: 31,
(d) a DNA comprising the nucleotide sequence fromnucleotides
20 88 through 375 according to SEQ ID NO: 33, .
- - {e) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35, and - K
: (f) - a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37. '
25 - (46) ADNAor aportion thereof selected from a group consisting
of (a) through (f) below: -
(a) a DNA comprising the nucleotide sequence from nucleotides
69 through 1481 according to SEQ ID NO:. 27,
(b) a DNA comprising the nucleotide sequence from nucleotides
30 39 through 749 accoxding to SEQ ID NO: 29,
(c) a DNA comprising the nucleotide segquence from nucleotides
94 through 1506 defined in SEQ ID NO: 31,
(d) a DNA comprising the nucleotide sequence from nucleotides
. 28 through 738 according to SEQ ID NO: 33, 7
35 : {(e) a DNA comprising the nucleotide sequence from nucleotides

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

imn



10 . 151 through 441 according to SEQ ID NO 31, or (c) a DNA conprising the
nucl eot i de sequence from nucl eotides 153 through 443 according to SEQ ID

NO. 35. ?) hﬁ ogf€Ctor of. (47), conprising a DNA accor dppgybreany of the
fol |l owi ng (3 through (c) : 15 (a) a DNA conpri'sing the nucl eotide
sequence from nucl eotides 69 through 1481 according to SEQ ID NO 27, (b)
a DNA conprising the nucl eotide sequenc% from nucl eotides 94 through 1506
according to SEQID NGO 31, or . (c) a DNA conprising the- nucl eotide
sequence from n{g) eat Pk sompPiging kheuylelestddacrguenng fnenIRuGlspiNGes3s.

(50) The %%Cttﬂ&oe&h(m Mdﬁbnaoasw&@qw &7ng to any of the following
(a) through (c) nsmgthe nucI t|de se (%&from

nucl eoti des’ 10$4Y)nr &Jﬁﬁ°§8’6 %&F@&F&Fﬁ He 38 |° Hagygh

conpri si ngl4ehe nucl eotide sequence from nucl eoti des 88 t hrough 375

accordighg to SE t 3| ence
from nuclgeotldeglégg erg%aﬁé%ggcg%?or ‘i‘igﬁ!ﬁ %{Q %QN%G%%@E??& g,(}u

vector of 1'\’1’54*7)f°ééﬁ¥51"4‘§| Ry EhNQokc 6! di ng to any of 30 the following (a)
t hrough (c) : (eaal)aMmmtisimmbmmmuec&muemﬂnmmmtides

39 through‘l é%h%%ﬁgﬁdhf@ égc yoSFZ%g:E% (). 37DNA conprising the

nucl eoti de “Sequence f Fom nucl roug h 738 according to SEQ ID

NO 33, or 35 (ély)ammrpsiwtbﬁ@qﬂ}aoééﬁpﬁ%:@aeerfé@w¢wwd@@t|des
33 t hneugly5i4Enaeaghdidl 4€csdd@nbDeblOseE@ 71D WR:08187881 PCT/ JPO1/ 04035 - 19

(52). The vect or,_of ( t &(3)
and (b): (a If)ﬁﬁ 6E%ICSI %BE%% %ﬁ%l@(ﬁe%gﬁgédguegﬁl eli-lg're r%%mnchf 3:93 es 126
t hr ough 41 3ad:él§P§Q'hg4f=@) @EE?H@HEOWZﬁQM @(%)5 -a. DNA conprising the

nucl eotlde sequease MARresEdLRif (£3). citpriibiay ) DIRCadeslidigngotanyplc® | D

'g”u veeror g éﬁ%ﬁ?&hc rising . a. DNA according to the .
foI I ovm ng% 5’2&%’65“-” { a cggf?m sing the nucl eotide sequence from
nucl edtS des 10(8b tmpﬁﬁwmmgim@bsmu@etqtigetgqqgeggse frpm pygleotides .
69 through 1481 according to 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 thé nucleotide sequence from nucleotides
20 96 through 1508 according to SEQ ID NO: 35. .
- {50) The vector of (47) comprising a DNA according to any of
the following (2) through (c): :
'{a) & DNA comprising the nuclectide 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, ozx
- (c) a DNA comprising the nucleotide sequence from nucleotldes
93 through 380 accoxrding 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 74% 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 sequénce from nucleotides
33 through 743 according to SEQ ID NO: 37.



(b) a DNA conprising the nucl eotide sequence from nucl eotides 39 through

. 749 according to SEQID NO 29... (5.4) The vector of (47) corrpri sing a
DNA accorcgvagu the following (a) and (b): 15 (a) a sing the
nucl eoti de sequence from nucl eotides 151 through 441 acco ng to SEQ ID
NO 31, and . (b) a DNA conprising the_nucl eotide sequence from nucl eoti des
88 through 375 according to SEQ ID NO 133. (55) The vector of :(47)
conprising a DNA according to the 20 following (a) and (b): (a) a DNA
conpri sing the (58t eBheé deectoguedicd47 ) oovmprcl g ée DNAJdcedrdingh thoGde

accordi n%gﬂoﬁggl QaNOanal (pnd (b) a DNA conprising the nucl eotide
sequence from nucleotl es 28 through 738 accordl%% #S!f?g . 33 25

(56) The vect orl@df .2 PH&cqmprdsing fthenppleotdds sf 45 (a)
and (b): 129 'mﬂa\ighcanrpraecasngi:lrigetnuﬁEQoIDohﬁOsa?ueand from nucl eot i des 153

m{:logot i 32332038%213&[]%%«%%%%1(%%% 3'5%% 93 tﬁ%)s%m%‘? g ltla%sSEQ I D

NO  37. &1@“@0?55 BFceniAng: dRpPEQ| #Y NP DMR-accordi ng-to the

fol | ow ng (a) aBd)(b').'he (wactdrDNA qanpr eompuiding auDNROAEC@rdbinmt erec ehisr om
nucl eotldfgjt rg gh &5@% Aaccording to SEQ ID NO 35, and 35 (b) a. DNA
conpri si ng cIe tra e

uence from nucl eoti des 3 through 743

according to SFEQ)I DR@AQPF‘PrlPMEFItheV@@WQSPWFPEPCfMS‘Sg]—e%deé%) A
((:E|9l) :ru;lodaazﬁlg:o@gl(hugaalrram&m@l tansEQorly Nd: @7y, ane of (3) through (42).
59) The ce 5 y
fusing B cel |, q%én v)e) fro%lﬁgﬂnw rﬁ?éle& d%fgé@%gﬁgf#ﬁmgg%%ié@heg

monocl ona3d adtravsly 748 naceyidites tee FEQ |%d 3‘9r—om a mammal . (60)- A genetic
reconbi nant hOS(B4§r6EUl’$éGiFéBEHﬂ>rb)éft anpf Sotipigs ing ENBNNESCdiéﬁHdlgbﬁﬂoO\im'bn (a)

or a vectg n“%re}\lza?gaﬁé DNA, a DNA described belowin' (b) or a vector

o]

conprisin 1sla| ‘DNAs descri bed below in (a) and (b) or
vect drS conpri silAy @)pNA@oz@gp.glng_@.hgwleotlde sequence from nucleotldes

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 accoxding to SEQ ID NO::31, and : i
B {b) a DNA comprising the nucleotide sequence from nucleotides_ :
28 through 738 according to SEQ ID NO: 33. _ : '
25 . " (56) The vector of (47) comprising a DNA according to the
following (a) and (b): . _ _
(a) a DNA comprising the nucleotide sequence £from nucleotides
153 through 443 according to SEQ ID NO: 35, and -
_ (b) a DNA comprising the nucleotide sequence from nucleot:.des
30 93 through 380 according to SEQ ID NO: 37. .
- (567) ‘The vector of (47) comprising a DNA according -to the ;
following (a) and (b): _
{a) a DNA comprising the nucleotide sequence from nucleotides
96 through 1508 according to SEQ ID NO: 35, and .
35 (b) a DNA comprising the nucleotide seguence from nucleotides
33 through 743 according to SEQ ID NO: 37. .

)



(a) a DNA encoding a heavy chain polypeptide or a portion thereof of a
nonocl onal anti body which binds to human AILIM or (b) a DNA encodi ng a

l'i ght chai Ry®eis ,ﬁ paPtide or a portion thereof of a nonoclpeggboiaidssbody
whi ch binds to human AILIM 15 (61) The genetic ' ‘reconbi nant host of (60),

wherein said nonoclonal antibody is a h man nonocl onal anti body. (62) The
genetic reconbi nant host of (60) or (61? wherein said host is a

mammal i an cell. (63) The genetic reconbi nant host of (60) or (61) ,. wherein
said 20 host id58) minwell rddmcing 2 dwmaggmonedionpie ageheedy ofeBWtNmaNt

host of anyr oy ¢hrbfGh {4w)ough (63) , Wherein sal d heavy chain

pol ypeptide is o of “t he ol ype ti se the group
consi sting of tﬁgs? oIEI'l"(S‘v\Sf?'?gi ‘?%;fsg ?’gﬁﬁ%”( %??‘95 (13) % %fg eﬁ]‘gkf ined’

pol ypept i dey chugimgsBngelhe mlnadafrdnsaemm@é capdmgmﬁwradudsnﬁosaid ough

117 acgor b) t ORRhhS1 NO
t he am%goqgm c# ﬁo%ﬁ%é%ﬂ?r (1):%?3%# noarg%l g@!b‘m& r%lguagkiﬁga)a%g%r gl ng t%i SEQ

ID NO 32, and (68) ZhE@RPSLipaeropipaahthert Hﬁb‘? ermed e tRAPFE
sequence HBONA desenibi dellds 20 (Bhir ongh vetGoacompiisd nhosSEHQDNA, I\EDI\B!B

(65) The gg %beéh 1%e§~1919 Eﬁ“f b)8%ta grfecﬁ:'&é Q&Epzf‘?écs:.&goé]aié‘ DREI o 6‘3@% DNAs

wher ei n sal eavy. ge ptide I's one eavy, chaln | ypepti de
sel ected f‘?-%?ﬁlfll?@ngBh‘ch‘@néP t?‘i‘fb &) oRe2 I HRFRA ﬁ&‘“?ﬁ}511%91|119}&h°fc531 5
(a) aoheayashai npol ypepti de conprising the am no acid sequence from

am no acids 20 t §EQE
PCT/ JP01/ 04035 (gi ?Nﬁlzﬁeavy C %?%"%ST‘ pept %%%l%%g%ﬁgﬁ%%%ﬁam d
sequence ‘ffcﬁn%ﬂ ogal qaniPadyr yilidie 6“@%0’@? e 6‘»I§!Eérl1??NO 32, and
(c) a heavy chai(mpc&meﬁd:d&mﬁrpigﬁtagaiﬂpoméﬁtm&qunﬁmethéfm

am no acid 20 r 7 6 66) The genetic
reconbi nan fhos J}) %'i%ﬁaf Qnéﬁ?c%bx?’ rouﬁ% ?%%a%vﬁg?g#n said |ight

chai n 3ol ypept i 61} s genehéc|’ F‘gﬁ?mhﬁ?sﬁlﬁi oty bt (8@ sevhexadd f3a4d t he
group: consmeiddlbrll bheibedy obd Y hugkn hbﬁ@uig&haﬁc)ant(lbbdﬁt heavy

ChaLnbel {RePL! Sqeep bR AR ARASIUENED otOiero iR fgds 2
conpri si nghesie kmriensamsadianqeddce
(63) The genetic recombinant host of (60) or (61) , wherein said
20 host is a mammalian fertilized egg. : :
{64) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain polypeptide is one of the heavy chain
polypeptides selected from the group consisting of the following (a)
through (c): : )
25 (a) aheavy chainpolypeptide.comprisingthe amino acid sequence
from amino acids 20 through 117 accoxrding to SEQ ID NO: 28,
(b) aheavychainpolypeptide comprisingtheaminoacidsequence
from amino acids 20 through 116 according to SEQ ID NO: 32, and
(c) aheavychainpolypeptide comprisingtheaminoacidsequence
30 from amino acids 20 through 116 according to SEQ ID NO: 36.
(65) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain polypeptide is one of the heavy chain
polypeptide selected from the group consisting of the following (a)
through {(c):
35 (a) ' aheavychainpolypeptide comprlsingthe amino acid sequence
from amino acids 20 through 470 according to SEQ ID NO: 28,



fromamno acids 2.1 through 116 according to SEQID NO 34, and (c) a
heavy chai n pol ypeptide conprising the am no acid sequence from anm no

acids 21 116 according to SEQ ID NO -38. 15 (67pcpiso1esRet i C
r econbi natn‘%ﬂg%?mof any one of (60) through (63) , Wher(e:’l}-gﬁ)sal | i ght

chain pol ypeptide is one of the light chain polypeptide selected fromthe
group consisting of the following (a) 2through (c): .(a) alight

chai npol ypepti de conprising the am no acid sequence 20 from am no acids 23

t hr ough 236 acdb)di aledwy Siin po NGepxide colnprisingttie annmoaqiol yexpmnicge

conpri si 1N Ld e&gggj 0 L A PG d8RA 1 ugdy, 2

accor di ng%%rp%é%ﬂngﬁ%.%Sﬁ?a_n %%3 :4 H?a%?%%ﬁ.ﬂgﬁg:onggél :)[/%QIE)(?l e 'co%?rlgri si ng

the am no aci d (§&quRheavy ¢haih PRlHRep tAEr §ompIisintthAraiy 2t AURIce0 SEQ

| D NO 38fxddSmidd dktdgezettiroutodtonastolditviy @b 8ag DneNaf 3620) through
(63), erein \d a ' L | i ti r e i
defi negtlzlmbel ow (I%ﬁb ( aﬁ}’%ary%n%%?% I}reggggé%%%lh%?% %%%thggyd€339ﬁ %b o&%?alpt | de !
conpri si nfInevharetn said Sahiedbaln podipaptide dgienre of the ddght chpin :
accor di n%é%}pﬂ%@iﬁ@ MNlectRa £héh t3@ §hju cohgbétiripol B WeRbwliy (a)

conprisin e arii no acid sequence fromam no acids 23 through 116
accordi ng %°@Q Ice)‘NQ 30. (69) The genetic reconbinant host of any. one
of (60) througHa)( 68heavytheia pelypepthde eomphis imaihe anigin agisgenuence
pﬁl y pept Ihfif&n %itﬁntohta_&gdsdﬁiﬂ_ﬁ@u%| t@;%/siacé@adia@dtsbsm msmﬁ.]g:t:im/,el y:. 35 (a)
aheavy chai npol ypept. de c ri sin e.anno aci equence from anino .
acids 20 thr ouéﬁhﬁf‘?ﬁ?& Jﬁ’gpcfl &?%cﬁﬁrﬁn%a%f%x}q amwgl
PCT/ JPO1/ S8 sming gpids 23 girovighi Alporgerysiinge toofiBRi EP Pt 34 -anhdo acid
sequence  from @y nnéiylsn atasléarﬁ@maaefoagﬁ%gm%manisg?asag\xa\mleae_e (70)

e genetjic recqnbi nan of any.ope_o r : erein sai
heavy cha’Jf.JFP“hr?H'llnf’gﬁf’léﬂgfﬁ %Wg‘pfl?geiccé?éﬁf%oég gggg%?l %d38el ow in (a)
and (), respedbtivelTre gedetichaeepubhuant hoisypeherteondmi (60 hghreughmi no
achd ?g?uem_e, ﬁﬁéﬁéhri@@hﬂalﬂc;ﬂtscﬁgl_ -ﬁ&%@yﬁépéﬂeﬁet 26 GilelbBorHe 1 85 IRk ?2,
an a i .chai p i conprising, the a aci d. seguengc rom
ani no aci%%iﬂ’%ﬁgﬁ§8®%%&a§’g%? %ﬁﬁggfn%u%ﬁa’?ﬁ%g gﬁ%%fgi?wﬁfﬁaqﬁ netic
reconmbi nartrdwedt (ed :any one of (60) through- (63), wherein sai-d heavy chain
and |ight chai napolypepii 488 yiaptede comprisingthe amino acid sequence

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

: (b) alightchainpolypeptide comprisingtheaminoacidsequence
from amino acids 21 through 236 according 'to SEQ ID NO: 34, and
(c).. alight chainpolypeptide 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 comprisingtheaminoacidsequence
from amino acids 20 through 117 according to SEQ ID NO: 28, and
30 (b) alightchainpolypeptide comprisingtheaminoacidsequence
from amino acids 23 through 116 according to SEQ ID NO: 30.
(69) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain and light chain polypeptides are those
defined below in (a) and (b), respectively:
35 (a) aheavychainpolypeptide comprisingthe aminoacidsequence
from amino acids 20 through 470 according to SEQ ID NO: 28, and

o



defined belowin (a) and (b) , respectively: (a) a heavy chain pol ypeptide
conprising the am no acid sequence from am no acids 20 through 470

accordi ng two9ksdekD NO 32, and 15 (b) a light chain polpyiephiess
conprising the am no acid sequence fromam no acjds 21 through 236

according to SEQ ID NO 34. (72) The genetic reconbi nant host of any one of
(60) through (63), wherein said heavy Hfain and i ght chai n pol ypepti des
are those defined belowin (a) and (b) respectively: 20 (a) a heavy chain
pol ypept i de conp)si agightchainpoivpepiisipemmparisingthemminoacidsedfenbe ough
116 accor digRgmt an QD02 336nrétish 430 aRcbk8ihg CER s Ay RBR! 5¢
conprising the a 0 acid seguence  fromam no acids 21 through 116
according to SEQﬁIOg I\%.‘e Fenel38) TaFRy2RRE; Roge o5 e ﬁgsfsg%f thkgudhe of
(60) throudh3) 29hesgin saibddresiviy ebath hedhjighitathe ianpo 1yt icleai aire those

pol ypeps i dgsran&a sk iﬂef(gpe_gln@ekﬂvy ir'%_si:@l:ti‘@%l b), respectively: (a) a
heavy chai npol ypepti de CO”BLI Si ng he am no acl, equence from am no acids
20 through 470 a@or3PAFVY 5RRPPEVRRFTisE coppaisipg thepmine acid sequence

chai npol ypé&peii denicwmacidisng0t tiereugind 1#c adcoeqimyceo sH) fTDONOANBRY aed ds 21
t hrough 236 acc i NGyt onSERY s L7 1€ LC.r ahi nant host
of any one_of (g{)k,? t'hrq%glgh (6%%lg%nc%§%kﬁsgﬁ%o }ﬁégg—gageﬁg%{%’e
chai n” pol ypEYR i Yeinss agipRA2l dErFoRah i1l bappearding | taniSEQ @) NOhrddigh (c):
(a) a INA conpri&ilag The genctbotictwmbindatadt oM aueloart bes0)38ntddoh
through 419e8fCohdldo, 591352 o 10 3!% risi.ng _the
nucl eot i deref'uence %?om, nucl e t%%a%rg%@d&f%jf _ é?%%scd%%arezghﬁ%ﬁ
t hrough 44%¢ dPRLOY ot sEE) Brko(b3 L, resReFEved YENA conpri sing t he
nucl eot i Eie ieque(rade 4 heavydld Bopo Dpsepthae do}?xb@ﬂﬁhn&éﬁeé?ﬁﬁbdhﬂ@sé&uéﬁ& ID
NO  35. (72%om NEidNekkifs" oﬁp_'!ggﬁt st ny. qne. 60Q) throu 5
(63) , Wnere?n t e% '.lgﬁcggi.ng S d@gaéﬁg?:ﬁ%f%ﬁ &)‘1 ﬂ’%@pﬁﬁ’d@’r SQ%" [%E‘
definetP i n any dP)f Gt {ialhenais Pelvrariidesrmpriying thtavinparid agqtdmce
nucl eot i defsemuanite beadsneT|Enidulds 2369atbspaiy MBbracasr #bno3d0 SEQ ID
NO. 27, (b) a o] | Sl nu ot sequence from pucl eot] des 10
94 t hr ough 150%@2o_?%{énggggt@%ﬁﬁﬁ%h&arﬁﬁmfﬁd"?cﬁnya OBRn® o‘tﬁﬁi Brpghe
nucl eot i de (§¥gubherein said hehyyt¢hids and lighd ik in et yvpepaides gurteotiSig | D
NO 35. defined below in (a) and '(b); . respectively: : '
20 (a) - aheavy chainpolypeptide comprisingthe amino acid sequence
from amino acids 20 through 116 according to SEQ ID NO: 36, and
' (b) alightchainpolypeptide comprisingtheaminoacid sequence
from amino acids 21 through 116 according to SEQ ID NO: 38.
(73) The genetic recombinant host of any one of (60) through
25 (63) , wherein said heavy chain and light chain polypeptides are those
defined below in (a) and (b), respectively:
. (2) aheavychainpolypeptide comprisingthe amino acidsequence
from amino acids 20 through 470 according to SEQ ID NO: 36, and
K (b) alightchainpolypeptide comprisingthe aminoacid sequence
30 from amino acids 21 through 236 according to SEQ ID NO: 38.
(74) The genetic recombinant host of any one of (60) through
(63) , wherein the DNA encoding said heavy chain polypeptide is a DNA
defined in any of following (a) through (c;.) :
(a) a DNA comprising the nucleotide sequence from nucleotides
35 126 through 419 according to SEQ ID NO: 27,
(b} a DNA comprising the nucleotide sequence from nucleotides



(76) The genetic reconbi nant host of any one of (60) through (63), wherein
the DNA encoding said light chain polypeptide is a DNA 15 defined in any

of follow t hrough (c) :. (a) a DNA conprising the, L de
sequence f‘%ﬂw’@ eotides 105 through 386 according to?’g@g’*@% 29, (b)
a DNA conprising the nucl eotide sequence from nucl eotides 88 through 375
according to SEQ ID.NO 33, and 20 (c) 28 DNA conprising the nucl eotide
sequence from nucl eotides 93 through 380 according to SEQ ID NGO 37. (77)

The genet i%1 rgoeuighnadl aesdérdinarty GBQ TH NGO)3l,hmodgh (63), wherein the

DNA encodi ng sgi, y@fe&]a of
following (a) f‘h?oug%ﬂg \‘{dﬁfyf& ?B? %dardlgs getn%% ﬁzﬁ%n} gggll%ot}l?%uence
from nucl &3 i gepugBo 448 aeeerding Foc SEQi 7Y Q)Séé ID NO 29, (b) a DNA
conprising the (78§l emid %n&ﬁﬂﬂﬁfé&nﬁﬁ.ﬁﬁhﬂﬂﬂs&%fdﬁ@ o8 é¢dr(6ayhthidMgh

Sequertte (§8 MRFER tae.on 3 eting SN bEYP ERSLEDAIPBEENE 1k SR,
(78) The defindd lmeamb?ﬁafnlmn%f(aén?hmlbf(C()GO) through (63), vvherei no |
the DNA encodi ng)sai ﬂnh%ﬂlgaha #R MpeTdtddel sequdibe £fesatichasiicleawi N |

(a) , and I n h I ptide is a DNA as .
descri beds%eﬁb‘fﬁ'ﬁgﬁ ?g§9 %‘g ?% I%? Iﬁ%AtSEgrr%? ﬁ‘s?n)g%?'he nucl eoti de sequence |
f rom nucl eot i defb) 1:BNAgompyiisdng  thecrustiotd de s egpencs Nom pycleotydes 111

VWO 01/$7984 WOisaéog&oﬂlﬂgb)toas@blAlﬁqm}r i33i,ngntthe nucl eoti de sequencé
to SE

Genot o 1 scorbi Fhnt® RBRSbtinng R piclditing SdBeilo ol detiallS 1)
encodi ng %6i thiveghy 1608i ncg@tmth’déEQsIN@ 5‘35DNA descri bed below in (a),:
and the DNA enged) n%@gdnétﬂbtreraﬁbmna@@lhmep&f diy 5néher By deseighed

bel th tid
66 thr Lﬂgﬁg’%mﬁéem noE ssgping paid bl the iy BRIENRBLAC T BNRP, 0o
nucl exB i déefipse ine ahyoof niel botinge da) 16hdughhri®dgh 749 according to SEQ ID

NO. 29. (80) Thﬁ)geaﬂﬁhhccdi@ﬁ@.@h afe AOSlecthdaBedqencel ridiuélivcuigles (63),
wherein the DNA e ﬁogsgg said. h eav0 %ESI &pﬁ)&_y@;pt I de s the .

105 throu according
(b) a DNA comprising the nucleotide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33, and S e
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 s
"as defined in any of following (a) through (c): '
' 25 (a) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 accoxrding to SEQ ID NO: 29,
: (b) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33, and
(c) a DNA comprising the nucleotide sequence from nucleotides
30 33 through 743 according to SEQ ID NO: 37.
(78) The genetic recombinant host of any one of (60) through
(63) , wherein the DNA encoding said heavy chain polypeptide is a DNA
describedbelowin (a) , andthe DNAencodingsaid 1ight chainpolypeptide
is a DNA as described below in (b):
35 (a) a DNA comprising the nucleotide sequence from nucleotides
126. through 419 according to SEQ ID NO: 27, and

i1



DNA descri bed below in (a), and the DNA encoding said |ight chain

pol ypeptide is the DNA described below in (b): 15 (a) a DNA conprising the
nucl eot i de weaisevEe from nucl eoti des 151 through 441 aceefdpgi@ads® SEQ | D
NO 31, and (b) a DNA conprising the nucl eotide sequence from nucl eoti des
88 through 375 V SEQ ID NO 33. (81) Th? genetic reconbi nant host of any
one of (60) through 20 (63), wherein ﬁe DNA encodi ng. s. aid heavy chain
pol ypeptide is the DNA described belowin (a), and the DNA encodi ng said
li ght chain polPpept PHA camzisipmihecnesleniddenee@irnae Trem nuelsokidng
conpri si nglmﬁeum&ﬂghotsedeaaewmge Hor @EpNUD| RO! iZEs 94 through 1506

according to SE 5 onprisi

sequence from nuqc%)go egehﬁgg‘t’ hlfec g"%}'?%%%cso%r n-fn'n%n ng%E %ldilogg% 82)
The geneti &ﬁbc@hﬁtﬁ&htthmﬂmoene@ﬁ}/lm@aeﬂ hevy ihadngpolymtidande ethe t he
DNA en@di bga ShisdriBauybeiéi rtrpqlaweaﬁa Ciend s:mhencswnglmrd hegnbebmyyd n

(a), and the DNA . e odln ht ol ypeptide is the DNA
descri bed BRIYRFET ?ﬁ?%l\‘éf%é’ ﬁ%ﬁ?sgﬁbmfhzg“ é@l ‘eoti de sequence from
nucl eot i des 15:-Iat)hra)@yh dotprisdpgdihegni ol KEQdeseifhergie fTaonngb)eatiids

conpri si nggd hgugy@heq%gje éggf@ﬂg to apnes! ROt i LS andd t hrough 380
according to SE(?% 3571 35 ) Thg]:2 enet.i ¢ recoanbl ngnt hos ny one

of (60) through P63 ! Nﬁme RY BISNLTeRis SeTIPTRSOTO® RUF oShidd
pol ypel i da9 i thrdughWp40148E98dimLCTHa) BRO/ DZIOJSG 2255. DNA descri bed below in

(a), and the DNA wcoﬂten eddt e | b N2h P nddd ¥B qﬁ’ ety dgel éftt%‘a)DEterou h

descri bed oW ri sl n the nu eot de se uence from
nucl eot i deggé %F%ﬁéhﬂ%@%ﬁﬁﬁ?‘g’r’;‘% n313° tgdepis sthsa
conpri si ngDEAalsnerlibetli Helsweguenesd , fammthmlmmt edesda.ﬂ@ daiidb Agbh4&hain

according f glﬁlfe?gllaeNQs 3he lg,l%)dé%g}ligga ggj_\gvglﬂ?a{b janti body or a portion
ce

t her eof produ eneti ¢ reconbl nant t rovi ded excl udin the

case where said at’nos?DF‘] cOMRLiSipg e %%Be‘?ﬂld&n?e%ciﬁ from gyrleq
(62) , or b51akthrouth dde atcébding Mroosgh {B3NO: (:85) ahd)har rraceutlcal

conposi ti on CONMYi) Si P hf}reontﬁﬂﬁﬁngﬁé %%ec%u% n@%eutl ﬂu@leot des

phar maceut i cal | y accept abl e "carri conposItion
conpr i si ng®® hEhAangkn V SEQ ID NO:

(81) 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 below in (a), and the DNA encoding said light chain
30 polypeptide is the DNA described below in (b):
(a2) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35, and
(b) a DNA comprising the nucleotide seguence from nucleotides
93 through 380 according to SEQ ID NO: 37.
35 (83) The genetic recombinant host of any one of (60) through
(63) , wherein the DNA encoding said heavy chain polypeptide is the



nmonocl onal anti body 'or a portion thereof of any one of (3) to (42) , 15
and a pharnmaceutically acceptable carrier. (87) A pharmaceuti cal

conposi ti Jsing a human nonocl onal antibody or gcpgsoifesnst hereof of
(84), and &gﬂgﬁ%%eut ically acceptable carrier. (88) The @“’r maceut i cal

conposition of any one of (.85)-, through 20 (87) , \/\herel n said

phar maceuti cal conposition is used to #Ahibit signal transduction into the
cell nediated by AILIM. (89) The pharmaceutical conposition of. any one of
(85) throogf desc@ipedwhelew nirs didl, plusd nsee PVAC ahcedinm satidobidht whadnt o

pr event tian I S Sth)25. (90) The

phar mceuFﬁa%éggg%og?t Fg% @?A_adr\gs(%gf’%? b%goﬁﬁﬁ ough- (%‘f? V\gat_ar sai d
phar maceut i cal (@ ONd; ‘Eﬁﬁ“ﬂrs"sﬁggd:hﬁomfﬁ]&?é’ﬁp ec‘ﬁ’t’&ﬁ

from Al LI b6 estirceehi 01§08ehbsordidiy t'BhSEQhJam rmaLBE,cahdcorrp03| tion of any one

of (8 t hroug ( i E{gacg NP ed to
|nduce si gnal ht?& tr?ﬁg |rgr?9'| a% |%§€A§n%$ Al Llﬁﬂ%%d%dé%he

phar maceud? ceiraehp 348t P6ﬁ°6¢i%}°oﬁEQo¥D(%%b 3% ough™ (87), wherein said
phar maceut i cal .(8apnOBuhaR ohdclafdl antibsliycer appadttifoartiidrenfgroduced

Al LI M exp e55|e3% cel Iec%ﬁ%@anj[;q%s%h?% B Aty gﬂl@q;gga{é LQLL ghepl¥%q0e Of

(85) thro reinsad maceut | osition 1s_used to |
i nduce phestudsi arfesftidizptiotgaicof rany ane ol d£B) chsowng céqq)sr. or|9f #2YWO

01/ 87981 B&d/o¥PO¥404@BRougk (93@) The pharnaceutical conposition of any one

of (85) throug 87) phay ?“%E:Q [ dto
i nduce anti bo{}? gepeﬁdé’n? Xc%(:lfl ty"g’%%lq't%bﬁAﬁ? eg'ﬁs')llr1 sgﬁﬁg%ge F‘
and/ or i nemibasiyt oFy§1k ax (agomnﬁs?sp%#ﬂﬁq_qw AlEagoeptable canrieys) A
phar maceuti cal (@@WOSAt ipRRrhAEePEiRMENt ddiMposiitaahi RPmprasips ophy| dwinénof

del ayed t rlsin asus e St

erduI>/at | néglé‘? 5‘%’%@%‘%@( °5n® R e@%ﬁ{?ﬁﬁ%}gﬁg Abxn%%edu%,éal |y
accept@bl end mlelrmaézee)n%bllpm@éhi-ec%r%%ﬁﬁ}om tion of (95), wherein
the 10 substangg)is @ Wgﬁhﬁhib&ﬂ%b@%&@&@u’&he Phyriraayt i £alhuman

e b i RSO3 ) S0 pepesplanlitaingm e
t her eof ; acceptable carrier. :
(88) The pharmaceutical composition of any one of (85):through
20 (87),whereinsaidpharmaceutical compositionis used to inhibit signal
transduction into the cell mediated by AILIM.. S
(89) The pharmaceutical composition of any one of (85) through
(87), wherein said pharmaceutical composition is used to prevent.
. proliferation of AILIM-expressing cells. '
25 (90) The pharmaceutical composition of any one of (85) through
(87) , wherein said pharmaceutical composition is used to prevent
production of a cytokine from AILIM-expressing cells. ‘
(91) The pharmaceutical composition of any one of (85) through
(87) , wherein said phamaceut:i_.cal compositionisused to induce signal
30 transduction into a cell mediated by AILIM. -
(9.2-) The pharmaceutical composition of any one of (85) through
(87) , wherein said pharmaceutical: ct;mposition.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.

HEE



b) a pol ypeptide conprising the whole or a portion of an 15 extracellul ar
region of AILIM c) a fusion polypeptide conprising the whole or a portion
of an ext W‘ﬁpslﬂ*?ar region of AILIM and the whol-e or apgpidoieisdf a
constant region of inmunoglobulin heavy chain; and d) a pol ypepti de which
binds to AILIM 20 (98) The pharnmaceutical, conposition of (97), wherein
said antibody that binds to AILIMis t# human anti body of (1) or (2).

(99) The pharmaceutical conposition of (97), wherein said anti body that

bi nds to Al LI M (%A h&heparmaneoticabicompos bbign of anyyonenat (86) (yroughough
(42). 25 ((599), TH8rRDAr HREQUPh&AadeRFRREL bgﬂ?Qéi{% 1Rl RoSainduce

ant i body a%g%nst Al LI M‘*s t he human nopnocl ona a%b%@d of (584§. (t201) The
phar maceutPEAPOSBTFRRSRIHH oFY YaFsFichie  8PR1PAE T%(’FRF% a0 £5it45rot ei n
subst ance.and¥02) irkiven¢e hey telgeitsi ozl apopipsis icdh AJLIMIE4Dresdiseiceliise 30
non- pr@tein sub ' A ) F’%é% L& €0 LYRQUN.
(103) % nmet hod ?%?’n?‘geﬂr% yi r?a su ls&{gn gth’E%{-}aﬁ%ﬂn .to ,%\’IE?IL{{/I C%rr Al Eliall\i/l

| i gand corfF PRIRhY Lok srof ABMRYRE pYPR 8dd8%9Y ( SPMBriping AFubstARSE MRYiRg
carrier orambtthvitieigniddudatihgaighatetdansauctdghomedifhtdl IHyVADLIN, @Kt i ON
t hereof isg i LLI ' ) { Dg pepti de conprising the whole
extracel | E ?5%%%‘?@%%#@&#%@%%{%@% region of AILIMIigand or a
portion thereof (9&befbe RhepmacewHaalnFompeedtign ofat 98kt vRegetvciths e

si ?nall;o. _ as(tm_)staﬁasti@gatm'ddisplsubgeaﬁ@é._ri er in pr ocless(a) with the

pol ypeptide in C : r ti.0Q | , A .
process (a), thg§ﬂp§§§[?ég#8%é%§%}o‘%gh sos?'%)&g%f @;ﬁ?d@&%seﬁgﬁégﬁrgc%égh'

ot her in &Wpstanppet faryebrekad frop) thetgumhFanrdsiiggabfenitted fromsaid
| ﬁbel ing Imat eriaj daﬁ(iéoﬁ‘t?ib’lﬂi( iw@éailaa%ﬁmml 150 [8x mmmaedaipbﬁm;e;ﬁekﬁbf; anld

the signal emt [ | ahbel i.n tertakl _contai .0t conpl ex
produced in pro% s& p(’&?’?g‘rr%g%eec‘f?mfé:llﬁ‘ngngiﬁ )W&’&E)lﬁpca&ﬁ %g%t%%?%gﬁ?t ide of
each 3% siqptaaseldelertrepion ofr 8EBEM/ (e). (104) A nethod for identifying
subst ances t hat ¢pifickisdofl pbiMpeptide comprising the whole or a portion of

an extracellular region of AILIM, and the whole or a portien of a

constant region of immunoglobulin heavy chain; and
d) a polypeptide which binds to AILIM.
20 : (98) The pharmaceutical composition of (97), wherein said -
antibody that binds to AILIM is the human antibody of (1) or (2).
(99) The pharmaceutical composition of (97), wherein said
antibody that binds to AILIM is the human monoclonal antibody of any
one of (3) through (42).
25 . (100) The pharmacentical composition of (97), wherein said
antibody against AILIM is the human monoclonal antibody of (84).
(101l) The pharmaceutical composition of (95), wherein the
substance is a non-protein substance.
(102) The pharmaceutical composition of (101), wherein the
30 non-protein substance is DNA, RNA, or a chemically synthesized
compound. . '
(103) A method for identifying substances that bind to AILIM
or AILIM ligand comprising the following processes:
(a) Preparing an insoluble carxrier on which the eéentire
35 extracellular region of AILIM or a portion thereof is immobilized;
(b} preparingapolypeptide comprising the whole extracellular



15 or AILIMIligand conprising the foll ow ng processes: (a) preparing an
I nsol ubl e carrier on which the entire extracellular region of AILIMIigand
or a porti eof is immobilized; (b) preparing a p
conpri si ngvg{iﬁ{/mv\ﬁol e extracellular 20 region of AILIM nggﬁg{‘)’#‘??on t her eof
| abeled with a | abeling material that_emt a detectable signal; (c)
reacting the insoluble carrier in proc%%s (a) with the polypeptide in
process (b); (d) reacting the insoluble carrier of process (a), the 25
pol ypept i xkayioh PE RTISHM {Lbyardh drsaimbrhilost thexeadh lehetedmish 2 flaheling
arbi trary, A/ dqry s)c Qﬁi@cat 'déﬁehlﬂsbiégafénaelm tted fromsaid |abeling
mat eri al  cont al ne he conp froduced in pr.ocess %ﬁ# é__g‘ si gnal
enitted from$8Nd F%?f'e‘i'-’r”r‘ib tﬁ‘&t éP?‘a A (SATTEET APhBERY @?p?”ggﬁ’c
process ﬁﬁlybibmlﬂesmﬁcpraméaﬁ (dgd (f) conparing .the magnitude of each of
st gnalgs det ect 3§ ﬁe%r %ﬁﬁés thE) m%%géﬁlgh%aﬁigpdoff p(:égégs Or(af 104:}1e

ypep €

wherein said risi n%f ext raceaeg‘
Al LI M or mplgmemtéﬁet%r@@rcesss(b)s ad g2 e PRtpept Fu e énY
pol ypept i £khitxadpr betags} he whol e extracel lul ar region of AILIM ar a

portion thereo r{e&a”éje ec%l}q'gq%l% &%?%Je%l\éﬁ?eﬁjf&%?@&l&’%& ,tl»é] Q:’e?aaiB

constant regio | mTuno chain or tion (106)
The met hotprdfaineddn e qul)ex nmépe'?ﬁ @@WC&GN&& plaPSé‘hec?éﬂBP %"‘F e
}Nh ol ey gextfamfddid Pébélﬁgllg_@c&_t@fuﬂ bbilyi:&izg@%h e 8orsles mdgfahﬁﬁa\%m;cesa

usi on poj y.pept | Si a pol ypeptide, conprising t he ol e _
extracellh%drrﬁg 8§9§$i¥ulﬁﬁ§| I gand or a portion thereof, _and the mhole
const ant reglodfbf comnardgoobhe inranddndecnsi paeh of saerabs detestess in(107)
The met hggkddestnepne of (103) through (106), wherein said AILIMis a

nuran AL 10 (106), T S0 L0 00500 0D LU (A0 Brrgyher el

said AILIMIig e present 1 nventions are
descrifhedor RIIdMailighad etomprdisdng bl}edréﬂlcnwglq PrAFABIVYI es of the. present

invention. Herghy, 'prapdding BRAARsKUdBDe RaYiier grRawhichblhe, eomuize, rat,
extracellular region of AILIM ligand or:a portion thereof is

immobilized; _ : : :
(b) preparingapolypeptide comprlsing the whole extracellular
20 region of AILIM or a portion thereof labeled with a labeling material.
that emit a detectable signal; _ :
(c) reacting the insoluble carrier in ‘process (a) with the - |
polypeptide in process (b); . R
(d) relacting ‘the insoluble carrier of process ‘(a), the
25 polypeptide of process (b) and said substance to each other in any
arbitrary orders; :
{e) detecting the signal emitted from said la.beling material
contained in the complex produced inprocess (c), and the signal emitted
fromsaid labelingmaterial contained inthe complex produced inprocess
30 (d) , respectively; and N
(f) comparing.the magn:.tude of each of signals detected in
process (e). : :
(105) The method of (103) ox (104) , wherein said polypeptide
comprising the whole extracellular regionof AILIMora portion thereof
35 is afusion polypeptide comprising a polypeptide, comprising the whole
extracellular region of AILIM or a portion thereof, and the whole



15 hanster, and guinea pig; preferred is human, rabbit, rat, hanster, or
nouse and particularly preferred is human, rat, hanster, or nouse. The term
"mammal s otRghikfegn humans® and "non-human manmmal s-,  useETYPIfl4lss ar €
synom ¢ to each other, neaning all mammal s other than

humans: def i ned. above. 20 The.. term-"arg_no aci ds" 'used- herein, neans
every amno acid existing in nature, p erably those descri bed according
to the alphabetical three |etters systemor single |letter systemas shown
bel ow. gl yepwetqrd} yeg)on aifafmmendglichuliin heavihehial 92V/R, Poxkidh&hepgof .

( L_egl (L)AS ; Sbm eUqutre%)_( | fied hhth@é&;ﬂ%ﬂlﬁ§?rdrs)(lphht QRfErRe n( Jﬁ# 5%31ypé§ﬁﬁ%é' ;:Q)
aci p : ut am.c i d u spar agi ne " ut am ne n

| Vst ner ( Ehtpislitite Rinfe bRrtpe 1 RRE Ao ok B3R oaly i PR D
(Met/ M), pheeyeet dninusbmpp)yreytisds penpdising a palyppbtptan comppling
h'bﬁt i di ge {:ﬂa?/ﬂ@lﬁ &E@at&qlﬁﬁ’laeéfagigioo{ IA@:LEﬁrﬂtg"'aﬂdL&l Ma ﬁéﬁelilafr:ﬁbﬂebé, the
abbreviation _for Activation nduci bl e 0 nMuNo ulatory |

Vol ecul o | RRATBRMBALS SONERREF PEHOL OF AU POLHOPHARTY TR 2 R tion
structure aheréaficti on as already described in a previous report, nore
preferably a hu degd & elheBbl! i dhPAnkl SE! & od)f UL j onal
35 | nmunol ogy, "Vol . 1.2,111%0. 1, gﬁSl%S?Geﬁgaﬁi &Cﬁggﬁﬁpk@ﬁér&ﬁ%ﬁ%élzg
(human), BRARSIBELIM 48) 2 Bapan 1AMt variant), and BAAS2126 WO 01187981
PCT/ JP1/ 04035 @®8)( nTius eje)thodAbf eamatanecby, (108)s tAkbhdh i LA)SOwhekeined

to as |1 COS e ) blLs lication (JP-A) No.
Hei 11-29535%‘{9 1o %gﬁagﬁa]u P%?g’rﬁ@pm%ﬁ‘ﬁgaﬁgﬁ%?p%%/ 38216§, aan t hese

5 abbrevi ati ons THRIPESFENE hireenfdons| egn| deserdped\ip; detrtl heggincbelow
nmeans a ceby dQefimiry teirednbiogivs Gf thet piraséstWiversdioth.co- stinul atory

| | Al LI M , LS o o€ t / /RP-.1. .
(Nt ure: Vol adiripy Afnal~ dedbS i, il bodt Sarhimbadl, kofS
12, p.i365bamgber 1 gnd gutner piguuPetErkred/ép humen, sabBib. peEv, haneberourr .
Bi ol . Vol . otGrouNe. andpapt EAiaId, pré¥¥hred\s BaMen, rad), Hddstesedohabaks. al so
' ncl udes a-pol yngal iden Vi< SBBRL ANl5! b 1E SHE-RTLNRLAN do3RGHERCE

as that of AlLI . each “nmanmal ~descri ref erences,
parti cul ar F§ePreraigs| pret syromis: 30 gashnoen MmeEning ko mammalisuathen LI M
vari ant Whithéni Burfdd® |q@Fined .above. .

20 The: term *amino acids” used herein, means every aminoc acid

existing in nature, preferably those described according to the
alphabetical three letters system or single letter system as shown
below:

glycine (G6ly/G), alanine (Ala/A), valine (Val/V), leucine

25 - (Leu/L), isoleucine (Ile/I), serine (Ser/S), threonine (Thx/T),
aspartic acid (Asp/D), glutamic acid (Glu/E), asparagine (Asn/N),
glutamine (61n/Q), lysine (Lys/K) , arginine (Arg/R) , cysteine (Cys/C),
methionine (Met/M), phenylalanine (Phe/F), tyrosine ATyr/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 struc‘i:ure and function
as already described in a previous report, more preferably a
human—derived AILIM in particular (for example, International

35 Immuncology, Vol. 12, No. 1, p.51-55; GenBank AccessionNumber: BAA82129
(human) , BAA82128 (rat), BAAB2127 (rat wvariant), and BAA82126



.to the rat AlILIMvariant already reported. (GenBank Accession Nunber:
BAA82127) is also included in "AILIM of this invention. "AlILIMIigand"

used her eigolfsggsO defined to. have a: simlar meani ngop &P‘g;a . 20
Her ei n, ?ypept I des having essentially identical am ngcam &égquence"

means varlant pol ypepti des as described below. That is, as |long as these
vari ant pol ypepti des have bi ol ogi cal SPoperties essentially equivalent to
the natural type. AILIM (particularly preferably the human-derived
AILIM,. fmeysekle 25 polipeptides of this. invention: Like those having

~anino acid sequﬁrt@ena@{vél ﬂﬁéﬂﬂlﬁﬂ@@lﬂﬂférﬂé&ﬁ@‘éﬂc@s %ﬁg}alﬂl%dm
am no aC|€ 11 5|d es glre e an no. aci resi dues,

pr ef er abl ATAPR esﬁckag égl &QB%lﬁ?F%I et edgarﬂﬂ'or ?i‘DdJr]FT2@(§99and to
whi ch a plmmatb}onei datentac Appil bsatliogs, Npt efW0301382160 ¢ léhdrithesaci d

resi dyes, awfém%qoageiﬁaféaae lthteosﬁme%af ogifiled residues are added.
Furt her nor e, tha)_/[ be variant_ pol ypepti esehaw ng plurality of these

substitution, @F#‘ﬁgaﬁﬂdll’fﬁ%??ﬁ?ﬂ-‘hﬂﬁa’éﬂ@l ¢¢bh sB¥fane melegulel whichdues
in the nolmtadasts’ ALth Msdidyared s iimufl bt sry nwelricude ASLEMS I cbe)i,neadt ghave a

simlar JBY b u a I LIM
li gand (pgaﬁ |_cul a£rklg g\%oﬁd 3 ’QQII_‘I!;S%&I!i §g(§'flf:%§0%[t§6g %n&aﬁidg'wm I%c} gnd) in
this i nvahtda8dan pr%ﬁ%‘%MﬁWcFﬁ: adelt t PerlNo + 82 gand 365cHRE? néﬁ?-?

t echiioqueT. appunplm;,evw. udiedg pelé53<166M, e deursd.NBLbBLS Voecho cab. fiel d
such as c@e? Gy gt @&doﬁ met hod, cell culture nethod, etc. or _t hese

met hods w 't 3 | cations.” 5 Such substitution, deletion, or insertion of
am no- aci ds 'caMoTBRVaRn ALY esst pFrin o sHinqladss are hureptise devinat al
Medi ci ne:sukSHRRIEENMENT theHasmnkd el naf aeacn@teqaeﬁﬁrg ldsetha b BOf A1RHL)or 886h SO

on). Exangpl&s f Q tide I oned
above are s nt ﬁéae'télyé'llgggignﬁ% g%?)gy Sit'e- c?ag tﬁéﬁg‘%gylﬁﬁe e’éﬁgs%ﬁﬁpped
dupl & hBuman AT rgﬁhitréi—géﬁ@gli‘%r @thﬁfbHIhI%Ulam-aWBtvdwcbnls simplanduced:
at r andorﬁobjthé rrevi AENIM watiant blirb&dpirepbltéd qeentiick BoBOs &y nulibed; a

e o oo Hidledflor) 5187 S AhethbBalfh Yafiid e B WiSooniigy caoserl e

mut agenesi s scanni n mM'§S" i NnCorpor ation od, “nmi smat ch
pri mer nethod, W%é@ﬁéﬁﬂ" §§§ﬁdné’§P?§ln11§F r@éﬁho@efw tSyhﬂ‘mtai gim1lar
ol i gonuclnmahldg astsbalig.ect ed nut agenesi s (gapped. .

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

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

25 polipeptidesofthisinvention. Like those ha\'ringamindacid sequence -
of the natural type AILIM, in which a plurality of amino acid residues,
preferably 1 to 10 amino acid residues, most preferably 1 to 5 amino
acid residues are deleted and/or modified, and to which a plurality '
of amino acid residues, preferably 1 to 10 amin-o acld residues, most

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

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

“AILIMligand” inthis invention is also defined tohave a similar

35 meaning as above. - D

AILIM (part:.cularly human AILIM) and AILIM 1lgand (particularly




dupl ex met hod) can be, for exanple, performed as follows. The region
desired to be nutagenized is cloned into ML3 phage vector having anber

mut ation tqdiaRai€e the single-stranded phage DNA. After pfzydordeds 20 of ML3
vect or WlthOUt anber nutation is linearized by restriction enzyne
treatnment, DNA is m xed with the single; stranded phage DNA nentioned
above, denatured, and anneal ed thereby O mi ng "gapped duplex DNA "A
synthetic oli gonucl eotide into which nmutations are introduced is

hybri di zedumaphAIlM diomed) dopihds Diventibn san 28 RieRsxedby cdngddition

doubl e- st r@rgﬂe %ﬁﬁ&rﬁ&m Qy abbeoﬁef&ﬁéml f L DA RRind®loase and
DNA | i gase coli

e|c i n_m._smat air .actiyi are
transf ect e ’csht??ﬂr?qﬂiﬁf eédsé’(ﬂ gﬂ“s"% ?Wb’iﬁeséﬁﬁ‘ﬁté’é’glo ea.@‘t ttu?yar e
i nfect ed wietthodheegeowr plieges methods owith pleejdd cakibost anber nutation are

screengd. 30 Theugr!dihdienlbeh dbudkiiBh, 4 Als@Rthsn| OF bAdUGCLcNd Rian

nitrite utilizes, for exanple the prlnC|peas nent 1 oned bel ow. S
treated wikeh ahipved agpazding, ko d%‘%?n"n%laédmﬁﬁ e alfyPerderphel |]¥‘FE°H-°1ne |
hypoxant hiSUPPLEMENS| ntHaribookr af i ¢eneinict: Gngthhaerimg’o owuslzmu, nend |do on).

Win naC and PledlsfUECettlds Bkt pradicind Mhsdle pIlaas R,

xant hi ne MsAkRignEds eéBaY? vt Eeh (?)’F’é’%‘ieﬁéc aﬂ%%ﬁ“?fé‘c%ﬁ& tiﬁy nPhke-dirertegdros1
PCT/ JROL/ Getit3gendsis aypppéd dapyex meghbdp, Pbint aptagaiesins bywhiah bipoint

le-str . th
papea s SELoRYR oA CARIRAL RSV BBt b s D gl 0,
mani pul at ithg mehet by whicha dadetion w&‘@etois g’@ﬁ’BEFE@tWJd'é‘ Bpial cﬂwaeed
nut agenesizhd Shegapred dupsevtemiintagenesds Adlinkean scaAhi.htM médeH Rl ,N nidls®0

e T AR TR Y G T CLEWE S

polypept| e FiSTh juence
ami nol acﬂ?’-‘é"@q’ueﬁ@é Pr ef erabl y, sai d porti-on indicates the extracellul ar

region 10 of akouehéefd mdgAhheM&tpmé lsﬁ&baaiye@f@f aiuthbEnds sl MBfapeld M

or any po{ti.an r eqf ILI Y l,nve | so defined
00 havy o AR can o 10s LIRS Potehohod W20 fs \ ol Seich) |

t he extradssiyesitq by mﬁaggslmd As [qliomed by WoF phwe vRetevhpving aynber
prepared JEAQAOAILS GialrekERes indAlRadSanddd thage! BRAN aFeki RF O BNA -

?gig;}ggn atS Ohﬁ\ge%rﬁﬁ Ccorlgrlh gﬁeﬁqlle%hergl{ta 1%I11f g.s netar:}:ggsédbﬁygrestrlctlon '

. enzyme treatment DNA is mixed with the single-stranded phage DNA
mentioned above, denatured, and annealed thereby forming “gapped

" duplex DNA.” " A synthetic cligonucleotide into which mutations are -
introduced is hybridized with the gapped duplex DNA and the

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

30 The method by which a point mutation is introduced with nitrite
utlilizes, for examr;le 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,



synthesis nmethod,. or by suitably. cleaving. AILIM (particularly

preferably a human AILIM isolated by cell culture method using 20

prot eol yt |‘§ Qg% etc. "Portion of AILIMIigand" canppg phagsprepared by
simlar ﬂo as descri bed above. "Human anti body” of this invention is
a human. antibody.which binds to the above defined AILIMor a portion:
-thereof (particularly 25 preferably dlhuman- derivedAl LIM or a portion
thereof) . Specifically, it neans a human-derived pol ycl onal anti body
(human pokgspestaivelantirbblly PNAweplizatices uAFtoallvinasndbetstamndedddNGnal
anti body @QH&R&E M@Q&Q&%ﬁptﬂﬁ%& are" mgaqmalngaabé@o&m&f this

i nvention IS unman nonocl onal ant] whi ch bin

to
above- def PNRG- A4 IPIhSFe%f"'p%’T' gent ﬁEF%’cﬁs rFFBﬁT%‘f?‘gi’é’ @Pﬂfﬁ’ﬁ}?tlé’g
human- der iy eleAahtMagrassycthetde o liiigenacigotider sl tepddirbctad nytagénesise

regions Cﬁggé%%ﬂ{%gtl@ ;ﬁgg%lggi e and constant regions of the heavy chain

.(Hchain vari abl e_and 35 constant regi ons of the |ight chain

(L-chai n) consikt 286ikinRnm "ARRTND IS8R H-aRirclades S BRRE A cBHi st %ai d
human i mmmnmpbubrem ) ina bbh:t!&@ﬁxéBﬂQBbolI@ﬁéﬁ'Eﬂlé B35 51313 dnycpenrtials
exenplified. b ‘i:[E?i” al antibod
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i nvention or a &mftereh heﬁ%’& p°¢§lan h’cﬂ?dﬁaﬂ'ﬁﬁo@%rﬁﬁtra&rﬂ 1BoRY FRdAaTy

char apg er bﬁtalsmﬁtefde&&eleanamm (paefich Dixiye pregaeabld)a humanghILED) o

(84). More speC| f Cal‘clthé i ncl udes various human nonocl onal antibodies
havi ng vafP8uRet rl SFI cs and industrial applicabhility as described
in exanpl es andwwhmnéélwhlﬁ inventiradsadgedofdned o hyrashed onal
ant i body ﬂgaﬁ{u@ asl@boéenti on i s a human nonocl onal anti body whi ch binds

(42) “or (84) er a human nnno ona

whi chi5 bi nﬁéIMMhmmumlmiwp&@eérégé} icaeaemepee?d grcexding fawellrigppwn

][mlnlocl ONajne BRGAD AY th 06 ﬁéahmbazeﬂiém agaflefier iWePBERGW dY acovyaing M
ol  owi ng_fransgenLe hon: r.Q _ i any
of the | niRbEERE Fa ROEHeT Ay SRReBLS EpRFh o Rhn B! 0 Blenl 1. 2

' . synthesis method, ox by suitably.cleaving AILIM (part.l.cularly

preferably a human AILIM) isolated by cell culture method using

(920 oy OhaT Rerigne tdFRath AFLHESEL PN, knd HETRMNATEY dodida OUI"

20 proteolytic enzymes, etc. e _ : %
“Portionof AiLIM ligand” canbe also prepared by similar methods
. as descriﬁed above. . - _ : o
. “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—derived AILIMor a portion thereof) . ' Specifically,
it means a human-derived polyclonal antibody (human polyclonal
antibody, human antiserum) oxr human-derivedmonoclonal antibody (human
monoclonal antibody). . . L.

SHuman monoclonal antibody” of this invention is a human
30 monoclonal antibody which binds to 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) comnsist of human
immunbglobulin derived from gene encoding said human immunoglobulin.




(a) a natural cell or artificially established cell line expressing

af orenentioned. AILIM: .(particularly preferably a 20 human-derived
AlLIM on heamsdsh surface; (b) a genetic reconbinant ceptrpsepansed usi ng
genetic reconbination techniques so as to express above-defined Al LIM
(particularly preferably a hunman- deriveg AILIM on the cell surface; (c) a
cell lysate obtained by sotubilizing ce fs af orenentioned 25 in (a) or
(b), or a polypeptide fragnent of AILIM (particularly preferably a

human- der i irethadinl L&) epemp ¥ifded bymhembd € etHainy oat dpuniat) Aa chednti c

recombi nant cel huﬂ&ﬁm@lrlﬁaﬂgaﬂﬂmycwhiﬁﬁwghuaatbCKII}IfQﬁFﬁhﬂtlﬂ&:mlgs to
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above- def i ke d hlmhay panocl;cunaa;k lapfribbdy diEwiagucharafhenisit defdinedsin agl ubl e
pol ypept i 08 Afhrefenth A4S EHPHHIB nt (@bi adnegay cul turl ng the genetic

reconbi nant cell af orementioned in gn extracell ul ar region

pol ypepti de (soMAb®eAPELRFLIERILY | i (pid}% BarfaFLomes ny ongclonal
human- der i asecibdldiesd) aviihiged ¥aoinweai dechatdaberispesnatamt ;| tedugifniad

portion ( f e S,
PCT/ JP01/ 0 35'%3%35'%% Pa({)% %%r%eg?gneé&&yﬂpéeﬁn%gwfgﬁg%egfL of chem cal |y

synt hesi zed Al B W?%ﬁ%&f@f"’fiﬂrmﬁ?&%ﬁ Aan mepoRiR apAPagY | 74

Fur t haionoriyvenuionl bna hamkhaskyoalorialli antmtmyt mhﬁchah:.m aﬂosnIDMaomed
fromcult ghe tuyi n Sta’
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(pref er abl 9% ndftal i an cel |'s such as CHO, I ynphocyt es ~and nyeloma cells)],
whi ch can be pr -pat@debyrwmmbmﬁlbastumud:hozﬁw&xauamﬂﬁa@b}mom

vector co | JU I o h and |ight chains
of such a %Ln‘%gnll%nﬁg%%n%taf‘%%g Q?bgﬁl:{é}ll{?voéngfoﬁg%% usi ng ggnet I C
reconti®nat i on teEWFW%]H@@Océﬂﬁawﬁrﬁﬁ-bﬁﬂ@ﬁlk%@géﬂé%ﬁ@thEC%Pﬁa?ﬁem
nonocl onal by hininineibAngSPETI v iy tyanédwummﬁ-lmmah nfdlidmial) @Cyr cdfu cli Bighuman bed
i nvention [ e crl e

i n any of orogﬁeag%%ngﬁf(‘%)ﬁﬁﬁlgﬁgﬁgg {)&n %ﬁg?ﬁ}riggg% ]%ﬂ's)) th| s 15
i nventi on (herel(ﬁ) sai Babesal | gehh ex kariificdaddy| eétﬁbhﬂ%ﬂn QPlJf arimiel | zed
egg (pref eé%e)és&aglmhfaﬂeﬁﬁiﬁomh BALTHHO, (oY ARBETYE BS, prdbraloNg
cells))y | 8 ddldtergvédhm)rmno %n%lelimét'np ad(‘y of this invention may

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

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

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

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

(e) a culture supernatant obtained by culturJ.ng 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



be a human nonocl onal antibody having any isotype belonging” to IgG 20
I(3Ing| lb?@ | g& and IIgG4) lgH 1gA (1 gAl and 1gA2), 1gD;.or |IgE
refera y Jronoc onal antibody belongs to 1gG (lg s/ gG3 and
lg4), oéf}%ﬁer ably IgGl, 1g& or Ig&. Human nonocl ?ﬁa#‘g&ta}sbody of
this i nventlon can be prepared by inmmunizing transgenic non-human nmanmmal
produci ng human antibody 25 such as hd&an anti body- producing transgenic
nouse descri bed below with any of the inmmunogens (antigens) aforenentioned
1|_ R (a) t hiegtgd’n ot fanyapeefdiaigld pebﬁbdm themrsofl) yoilskenbeailyasynihergzee hod.
at is, t lg?Egg o&lﬂ%@g@ uci ng human
ant i body |§£‘I| %lztgguig%ﬁy -ant | ge I n_conbl nat | oh By l?ﬁ 30 Freund's
- adj uvant as t h&usthespere depRAekonalpYEiRAMY oF Bo'tﬁf’%%e"ad’o]?%uaﬁéﬂ from
ser af colt I wiﬁh’b é‘aﬁansamﬂtuﬁruﬂpeﬁfhwww cuZM]:ﬂﬁmlng abeneiid bechmiciarante
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ant | batly- BeetAPRESEE! pRtnaliiPls ¥ LY e SO beyel Mok sy teeg
cell's w tagg® (nmmmcwmaleam%swcﬂnawﬂ%wmmswnéﬂwloma
hybr i gorraéﬁmsltel a?&c?ﬁbaﬂe?@rmyaﬂég bRetiRneRdreiah anhbodyithnidonas
specific | 0 e_antigen, used f.0 n|z t 01 WO
01/ 87981 ?ﬁﬁ?%ﬂ@ﬁﬁ%‘ztﬁcﬁﬁ J‘nszﬁ'gcﬁlic{:a v, oc nc%ﬂa? ntl bogily can be
prepar ed asd 1dght chbéus lodl aneh Fhamangonogilgnal mﬁlhﬂﬂy pédhisr baaitign
;;?P?)g(ggl ﬁ?ugfaeﬂé*erf@ x@%&ﬂ@iné@f&ﬂ keth@dues)r eded aghgh ProdaBes genetic
I n rans ni ¢ _mu nnunlze y injecting any of the
i mmnogeng "ﬁ?’d’iag‘ﬁe ok 1??1(:]("55 it ﬁ%’géé X c) intradermally,
i nt ranuscul ar | Ppecifii caliano ddieymohpelonaie angdbedyl, o thilst ilawtltq;h@am y
once to sgy Q:ﬁ:?éalntablr@fcqutukﬁ.ﬁﬁscjgrféﬂl'cngeéﬁdﬁiﬂaﬁ%UHGQE Rdsdir@bedi th mmml

Usual |y, | zations ar erformne e to ne §yY
fourteen °E%W€F1Pﬂ% Fﬁ@t P’ 3@? A{ﬁ%’ °‘6‘3‘6d m’néﬁlge S are
10 obi&i nislvémiciont Hhemam!al szibd i mosiniizedn reUdstMPtmechl fatherd&panakt er:

the |ast fg?Eﬁ:.%h'é&b (BRec&F SPREMNANGN S Bl 3hcRasi CHOINL A EesGan . be
appropriate ar.r anged 9 P nding on,e.g., property of the 1 nmmunogen used.
Hybr i dona%n?ﬁ%\‘{e]é’ﬁ‘é‘r §e&18) human nonocl onal  anti body can be 15 prepared by’

the nmethod of K@Ghkdditiwh Nhumaemrm(muaé anfgibopycof HE 4BV QM oR%) )  and
by its mogif] %qmaﬁtm;kcll}m&' ¥ntvddy 49088 i 18bEPRE ek1byginGivg Tg6
ant i body- produc cells contai nﬁd [ Ha igie&?jm axgpPgArBdeIg one Ing._.r_royv,

or tot&il ﬁ@g 25 (1963 R

Preferably, said monoclonal antibody belongs to IgG (IgGl, IgG2, IgG3:
and IgG4), more preferably IgGl, IgG2 or IgG4. - . - S 'i
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 producing
human antibody is immunized with said antigen in combination with
30 Freund’s adjuvant as the occasion demands. Polyclonal antibody can.
be obtained fromseracollected fromsaid immunizedanimal. Monoclonal
antibody can be manufactured by-preparing'fusion cells (hybridomas)
from said antibody-producing cells isolated fromsaid immunized animal
and myeloma cells with no autoantibody-producing ability, and cloning
35 said hybridomas to select a clone producing the monoclonal antibody
with a specific affinity to the antigen used for immunizing the mammal.

- JaEl



anti body produci ng transgeni c non--humanmanmal i muni zed as nenti oned 20
above, preferably a spleen, with nyel onmas wi thout autoantibody-producing
ability, derived:from preferably, a manmal sygefgRsefzgOUSE,
rat, gU|nea plg, anster, rabbit, or human, or nore preferably, a nouse,
rat,' or human. For exanple, nouse-derived nyelona P3/ X63- AGB. 653 ( ATCC No.
25 CRL-1580) , P3/NSI/1-Ag4-1 (NS-1) , PB/X63-Ag8.Ul (P3U1) , SP2/0-Agl4
(Sp2/ 0, Sp2), NSO PAI, FO or BW147, rat-derived nyel oma

210RCY3- Ag. 2. 3. MopehspaeifitsaMed mombettnil 26ABRodMIGR) -1l @rdbated as

UC729- 6, 0] T1 r,the
cel |l fusion. %@8&% odﬁ%%?ﬁdn%a g{ﬂ ant f‘tg'bgagap%ﬂ&% Hé%gén%'
exanpl €, hyBm-demas)mansad bear‘s@@éﬁeayweéerebwt hygan pntdbpig-Prefuaingpl e,
in mcrot ltﬁnsgeh:abexﬁowmusmmmm bi;emja@e&mg by Odf tthe Onhinbdens

super ngt an I n the welkl.in i brj do LV t.he
munogen STRASPFSIOMRE FiniAl SREPRHE il ParRaCaRIRY ¢ A ERRRarRetty
enzyne 35 immaveacsvaly suatrodther mizpadnmmm%we:(lmm)ea&hﬂ opAe \heesevanedd-

| mmuno- sol ygis Asg el SnYOOM maﬁoasﬁlmisaﬂawhms | onal
anti bodi es, can ,be produce m cul tivatin e ri domas
in vitro ofFERFEe Eﬁ&F%geFﬂ JE"P%P ol té’sfm}/’f G840 %to g urtgtthea
pi g, hanst@3ys @&ftexbivhe, fpmeteiubhl}a-zaa'-lmuseA@tlme-decpm@f@ebltﬁ yareuse
and | srdt at 61?\%%&% Iﬁfﬁrﬁ Qﬁ@'rﬁ‘a’imélfé&'lhfnﬁﬁlfﬂ litht mgaﬁ Bfie &4 fﬁ&@ dayeeéft‘@é@nt
or ascites id of a onal anti ies o i S |nven il on can
b6 manuf actif daStoHmEnLARgaoE, By P SRERCY, FO% IMFSHERAE ity

(CDNAs, eteay renepuropriatalofarrahged edaperndiadgl pghte. g:.hamspertysapﬂ the
nonocl onal ygRtddyeay wakd. cl oned from said hybridomas; 10 (2) ‘cl oned genes

encodi ng each. of 't heavy and |ight chains are |nse ted jnto separate
vectors or a si Hgf"élfg%ﬁ '?ﬁ/atto sﬁt‘c&ﬁg?eat nan, menecliops VQE-F‘JH? dy fans hy
expr essd onpxeystoed by tbhansfedhpddof nKéhberf arrid IMJzJeij:eieggNatumdeml.emBG

non- huan FRNIEH-49GS Yy &f GoAlby £ kibhi AL reilod. | 26hda19) ByBRAIGHSd

with the gene is transp antedlnto he uterus a foster
a chinmeri car?\B‘ﬁeﬂ’E’ﬁFé%b%ﬁPﬁéPg apkib °‘B§/ H‘i?rdPﬁéPgﬁﬁlllﬁg‘%Pan%%Fﬁér?l&liﬁfat
Wi t h anot heymplonabdepn boamenmmarra,t r ans genisd 1nosbteimed nErmml theatHunan

goat, sheepn O3 Pesducing transgenic non~humanmammal immunizedasmentioned
20 above, ‘preferably -a = spleen, with myelomas ‘without

autoantibody-producing ability, which are derived from, preferably,
a mammal such as a mouse, yat, guinea pig, hanister, rabbit, or human,

or more preferably, a mouse, rat, or human. a
: For example, mouse~-derived myeloma P3/X63-AG8.653 (ATCC No.
25 CRL-1580), P3/NSI/1-Ag4-1 (NS-1), P3/X63-Ag8.Ul (P3U1), SP2/0-Agl4
- (Sp2/0, Sp2), NSO, PAI, FO0, or BW5147, rat-derived myeloma
210RCY3-Ag.2. 3., or human~derived myeloma U-266AR1, GM1500~6TG-Al—-2,
UC729-6, CEM-AGR, DIR11l, or CEM-T15 can be used as'a myeloma used

for the cell fusion. .

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

35 immunoassay such as radio immunocassay (RIA) and enzyme-linked:
immuno~solvent assay (ELISA). '



20 wi th genes encodi ng each of said heavy and |ight chains incorporated
I nto the endogenous. gene is produced; and (6) fromthe mlk of said
t ransgeni - n manmal , nonocl onal antibody deriv zai d hunman
nnnoclonaﬁwgﬁpyﬁggsgene I's obtained on a | arge scale (Eﬁﬁieimggsence,
April, 1997, p.78-84) . 25 Cultivating_in vitro the cells producing the-
nonocl onal anti bodi es can be perforneasdepending on, e.g., the property of
cells to be cultured, the object of a test .study, and the various
condi ti ons of Thecmbhoohinalgankibodlesbyganshe pdodoerdntrom bpbridenss dy any
nut i ent P Jhideld UEd nbRIbbRaEn WASE0 SPAnAr] W SHER WS HHRI LA N,

t he “hybri

and 30 storl'nc? omas to produce. nonocl onal ant &)bodi es Ln culture
, super nat BH#d

BEafpPeusst ¥alvaPUhBe? Pife EpRtesr 0 habbisncRFe TR medi a
such as Hamduk2 srdr&e) ndreBibafemailynmonse lamd dabtating cheeatodies -

VEMTredi ' | | ' _ ) ' 35 MVEM
e U O 080 S RSP B S IS CRIRA Tl 30
basal nedi a caMopesianal anfribedinp| of sy InMeRkieR Lan PeoRpprEacturedy] o
01/ 87981 HCTH IRHYD435e Bf ael/syllvaingusettival:gani ¢ or organi ¢ substances

depending on t objecti Mongcl on ' | S0 d
pulroi fi ladgf rom Bﬁ'& %Jl’ﬂ?su Ir(\éslsqﬁsbére%gt’gn%%@???%%%%%ﬁ gﬁa%ﬁl %ﬁ%ceiﬁ%g"ve by
sat ur at edeh®ingrefnsaid swnpalenayy aptppedit pgR, cErAdb BEPT Faidehyr idamag:

mﬁt hogh capr (r)]i ¢(23Ci él&%&%%gg@mmdﬁﬁng@&umfha%:hbaﬁyea&m_amgnt chains
chromat ogra \E- Qr artinit I |
BBt P, Pl oF ) RUBSERLABRERS Bl e

anti - i mmufo OF pro n uman mno ~anti body
of this i|expwrssien wektdss hunman 10 nonocl onal anti bodi es' consi sting of
the heavy chai n33ndéid ldx@hbssict Rrec@br e ArangiFaeradiihtves ubaeEs ffizedeach

chai n. have one. or re amno . acid _residu el et ubstituted or added.
Herein, "$%F £aR ﬁ%%éf’ffa PRETHIRED: 'mﬁ%?ig ggupérjnuraa ?gii}t?)f anino acids,
speci¥dcal ly 1 (40 l0sabiindfeatidiizedi dugs tyanefersedy withy e 1gene 48 acid
residues. tf‘arpsgﬂtén%dnﬁ%é 68l t¥ruslst &l tosterSHbEhét ol Stain)aeEH inikier

addi tion)_as.described above can be introduced into the am no acid
sequence B HIHER aI?B'WSgI'onaI anti body of this invention by parti‘al

al teration., of(5)baeefergrenmatinaeafichehirani cgnatonkid: aneldpran-hupgns

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 :

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

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

30 .s_toring the hybridomas to produce monoclonal antibodies in culture
‘supernatant.

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

35 MEMmedium, D-MEMmedium, RPMI1640 medium, ASF104 medium, or RD medium.
The basal media can contain, fpr example, sera, hormones, cytokines,

T



20 partial alteration of base sequence can be introduced by standard

met hod usi ng known site-specific nutagenesis technique (Proc. Natl. Acad.
Sci. USA, \Mebo1/Shs: P- 5662-5666, 1984). "Transgenic human mAfyrbeeusspr oduci ng
non- human mamal ", particul arly human anti body- produci ng transgeni ¢ nouse
which is a 25 preferred enbodi nent, can, pe prepared according to published
literature (Nature CGenetics, Vol. 7, p.I3-21, 1994; Nature Cenetics, Vol.
15, p. 146-156, 1997; Published Japanese Translation of International

Publ i cat i oandyRrr Hear B 4388 9aRip| Prhedganpanevestancessidepeoding on the

Publ i cati ogpNoeti¥d. 7-509137; N kkei Science, June, 30 p.40-50, 1995;
"Internati onal Patent. Publicafion No. W94/ 25585: . Nat.ure,, Mol 68,

p. 856- 859, 1994: memﬁwiha’aﬁ 85 82 ﬁs’r%‘fsliag??d 8?5%%%4 &?f%o?:hﬁei

6- 500233, . celtuye Spasirnatahtyor swicd tesnihubd tndsttpnpdodbeve dyt sartagehed
mce CAn bEndf BRRM St et R¥RIRL Cat i NEud1oblnifUEReC i bRImRtnbEE 35

foll ow ng processes; (1 repari ng a knockout use I ch endogenous
| munogl obBRPTO Y SR b5 ERE FBRP BT RRIGthos (aR SHAARES A AGERESPRY

functi onal (DEARact iDER29d b¥finbigt ichabmagogtrapleastsiagpanti-atmmumogdebull byus
of the nougg 1%&@'%:?%&%”89}.@}&9.' in heavy chain with a drug tolerance
n folerance

mar ker gene (such as neonycl k ene) by honp] ogous _reconbi nati on;
5 (2) prepari ng BmatHh JeFeCl AR ARHRAEYe ffo FBASudnVERRARTb JiIRI R  hpkant
chai n yenemépaclomail antibddies)conzdistiggres) theshéancthaimbhg/ ot Daght ¢hb el by
S 1L L0, wfcd GAfke?aRtk [defleRbe ORLP duSngln Wie BRUSE: SRGAOEHOHS

i mrunogl obul'in Iight charn wth a drug tol erance_ marker gene (such as
neonyci n t 8Fi{ aFRel YA A PLtRE not RtiSCutEd PEcB8ABR%at i on; (3) preparing a
transgeni ¢ nousecispuinl) testd athino B ebsidtes huansidanploegl obyldmanhravy

Fepr esant iU EetT PeRIRRRI B8 18] Sndilf acTB REs FHIXBAREIAY L7 N
a gi ant® gef®inaseeig rpsddwesng a transgeni c nouse which desired region of
the. human i nmmeglrehslincdifkbtibai (g ohgCattbdHakkli6oH| alndertdionXoghai n
557! RRLERER S hA-Ligs BUBR 50 U SRIEGHELOP Lol O EERL
and -.: sequence of human monoclonal antibody of this invention by partial
- alteration:of base sequence encoding said amino acid sequence. This
20 partial alteration of base sequence can be introduced by standard
method using known site-specific mutagenesis technique (Proc. Natl.
Acad. Sci. USA, Vol. 81, p.5662-5666, 1984).
“Iransgenic human antibody-producing non-human mammal?,
particularly human antibody-producing transgenic mouse which is a
25 preferred embodiment, can be prepared according to published
literature (Nature Genetics, Vol. 7, p.13-21, 1994; Nature Genetics,
Vol. 15, p.146-156, 1997; Published Japanese Translation of
International Publication No. Hei 4-504365; Published Japanese
. Tramnslation of Publication No. Hei 7-509137; Nikkei Science, June,
30 p.40-50, 1995; International Patent Publication No. W094/25585;
Nature, Vol. 368, p.856—859, 1994; and Published Japanese Translation
of Publication No. Hei 6-500233, etc.)
Specifically, said human antibody-producing transgenic mice
can be prepared, for example, using techniques consisting of the
35 following processes:

(1) preparingaknockoutmouse which endogenous immunoglobulin



20 (5) preparing a transgenic nouse which a togenous i munogl obulin heavy
and |ight chains gene loci are both functionally inactivated and which
chr onosonByh fak#gOr porated with the. desired regions of phpthhipiess N€ hunan
i mrunogl obulin heavy and light chains gene loci by. mating knoc out and
transgenic mce aforenentioned in 25 (1) through (4) in arbitrary orders.
The above-described . knockout nouse can’be prepared by substituting the
suitabl e region: of the nouse endogenous i nmunogl obulin gene Iocus with a
f orei gn rhaaverchpregeneds funatdonpély inaotivaimskbysnbptbhsEichgat lemstogous
reconbi ng b@ﬂtl&:@ dfna@ﬁé Makas ¥ éhé%o&eeeeﬁmoae BEtmRly1b0u Pen &;%Qﬁ%anged

For the inactivation .usi ous reconbi nati on, for. exa

et hod 1 SBLPLHE Eb T 6P00 (x5 BR JIRTREF IS8t dSEEBR PREFYELD td ereade
(N kkei Sminedcby Mapologow-wzomb@Bafiounctional inactivation of the

i munaggl obul i n (E?a‘ﬁkeﬁgﬁhﬂgQ%%ckgﬁ}:hQﬁEé w3 Qﬁd@'&ghﬁi/seﬂﬂd 1%@&}2416 by

|ntrodUC|ng a lesion i.nt C-fegion (for exa
regi on) .1igh¥ rchadipi gpae (RPrWéirlBT% ‘PGPFJ—POSePGMO% fwtannelériau n
conposed Jm‘ac\iavé.tedh:y subati-abting aglxafa)siaaobdiytj(ob chajene Lotisd aFt thegl on),

oo anH f’} u§%ﬁﬁ8€1&gu#{%ﬁ|i‘ aln .q{lwa%e %@%d at ?ﬁel Ca?l

(yl regi on |n t onstant re are conne r
ter m nal MPEEPENSIMR ofFRCR &SSLH‘?Q‘ﬁ@lE'onH"lmeS Fnuchyt \h@"ﬁéﬁ'ﬁPE@ous
ant i hody deicegbenasioes; cal | ed Fab'. Pepsin al so cleaves | gG downst r eam of

the disullide pondpey awﬁ?mb@gsngfglmo?s 'vaﬁ'p HLURLIGRGD off chL1e WO

H*chains to genera ragnen arger
f r agment Bumaghirempnagd M%ﬂnm Pa'as bnmvéfettee i@t Hee hi nge

region.- meaﬂtrmmelﬂsiﬁgagm&tdrs répréeshifed BY' ﬁhe2yeaBt REHEAGiERAE

const ant ek da a i_n Qlddi ng strength
(degree) d(hlfir@)sﬂal gﬁé L é[sgra]é%%agntxl £ A’{%}th%e tgr glte garﬁlgen cal cul ated
based3on the ahtl b@éf?Paﬁ%’F%@ntFm¢fHﬁ pepee whd Ch degfizedoregiamol the e
const ant h(:kndh umaglabaﬁimlgﬂ@l lcﬁash RenkeEocka (haSacudbe 0P thbERRATh
(deoree) Bhepalyd TIRELORALLG L0 Wnd 'R nekfolEhe ARLLEFS yoctor

"Di ssoci cons ai ne divi Sal

"di ssoci ¥epsrserted doanstemtysasd W@apaal bFWEPW"F“&t éYAGanFB’ﬁQH ke "
val ue. Thaseyifgsi agisntdigeneésedndo represent. the affinity .of.-said

rmnoabonal ant .k§)0dy t&re%rétrjigxsn gnd tir%ﬁsééﬁié’ i tnYm}sOe 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 b;y. mating knockout and transgenic mice aforementioned in
25 (1) through (4) in arbitrary oxders. _ iy
The above-described .knockout mouse can be prepared by
substituting the suitable region of +the mouse endogenous
immunoglobulin gene locus with a foreign marker gene (such as neomycin
tolerance gene) based on homologous recombination to inactivate said
30 gene locus so as not to be rearranged. For the inactivation using.
said homologous recombination, for example, a method referred to as
positive negative selection (PNS) can be used (Nikkei Science, May,
p.52-62, 1994),. : :
Functlonal inactivatlon of the immunoglobulin heavy chain gene
35 locus can be achieved, for example, by introducing a lesion into a

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




20 neutralize antigen. Said constants can be anal yzed according to various
nmet hods, and can be easily analyzed using a commerci al assay kit BiacoreX
(Amer sham Qipdiggggha) or a simlar kit according to-the neewmoras0ss
experimental met hod attached to said kit. ka, kd.and Kd val ues obtained 25
using said kit are expressed in 1/M Sec, 1/Sec and M (nol) units,
respectively. H gher ka val ues indicat eg%t ronger- antigen binding activity
of nonocl onal antibody tested, and snaller Kd val ues show stronger antigen
neut r al i ziarg Lachain topmpbseadteH ¥y (L Hbmen vanbalenzkgaer) ) Cof (It lthein

i nvention dcﬂ,f;ﬁh:tewle%tﬁs)ﬁ)e3 aﬁ&aﬂﬁ&aﬂnkbsgxk@nt K s b PR GEIR] nVRRWALE 8

followng (1) throu human nonocl onal anti bod Wmch binds to

(1)
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x 104 (1l/ddnBectedratmthieir prieiadabl ywrebione tHrough/dviibew) £iode hunég EacR)
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Experi ment " %Eﬁgféq rgll.gp%%[stantp thﬁ'l "Heddin l(l&‘glﬁé) %) vaﬁ%ﬁ%ﬁqﬂ%@%x for

exanpl e, the HP negat i oxant e- guani ne osphori rans?erase

gene def i cihepinding %@ang(tbr{ﬁ‘legﬁﬁﬁb ofisaidmanorlagag @E’Elﬁ’?@ﬁ?a s@&getouse
bl ast ocystankigen éatsaﬂa»ueafba@a%s bnCgy ahBibga} BatY4én \rR&lc®h oh NERIeitads\i t h

t he gene codi_n og yl in _heav I_n S
| i ght cha‘fﬂr} Sj‘é’ﬁé Fi%ﬁsr%re ac?) ’-'l-_ { cgr edt-and a%’ &aq'&ﬁml%%el%eltgg tﬁe
spher 3§l agtissogdpshonettireagth E@egerleleé oheseddmanaclonad dgeﬁeom §he

IT Rt egr at ed:az\gettga@a}glfbﬁ .0 e B 0ga B 1 3h onehaat ekd)y ﬂAtI Mﬁb{:@fhﬁ@:}j beod.
en, ce creened.are cr0| g 9 rtiL,lized, egg
obt ai ned ‘# &#Egﬁoﬁ%g %bsrs agﬁﬂ%ga Icasﬁsoéej’l t#k%?P fﬁ\%t F’mg\%%% aLg; .

USA, Vol .comstmptldkaph. 7886.738Hesd oemstants. apet used td, B esenE. thhe

bl ast ocystasirik n@@'@&ﬁ%ﬂ&&&ﬁ@ﬁ@ﬂbﬁ;ﬁ&%ﬂ@% HY Rl JOLSA ty@8o! he
f ost er, .not her tg} Jéirrerlc transgenic mce are born from20 . the foster
irgt 7R

mot heOmp SR E 9%, chimerictransgenic nmice with
Said constants can be analyzed according to various methods,

and can be easily analyzed using a commercial assay kit BiacoreX
(Amersham Pharmacia) or a similar kit according to the manual and
experimental method attached to saidkit. ka, kdandKdvaluesobtained
25 using said kit are expressed :.n 1/M.Sec, 1/Sec and M (mol) units,
respectively. Higher ka wvalues indicate stronger antigen binding
activity of monoclonal antibody tested, and smaller Kd values show
- stronger éntigen neutralizing activity of antibody.
Human monoclonal antibody of this invention includes those
30 bhaving the ka, kd or Rd 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 10™ (1/Sec) or less, preferably 1.0 x 107 (1/Sec) or less.



normal m ce, heterogeneic transgenic mce are obtained. By mating the,
het erogenei c transgenic mce wth. each other, honbgeneic transgenic mce

are obtair ding to Mendel's laws. The "portion of onal
ant i body" rﬁ&@ﬁgﬁg{the present 25 invention neans a partﬁf@@g@gn of the

above- nentioned human nonocl onal antibody of the present invention, and
specifically, includes F (ab') 2, Fab38 Fab, Fv (variable fragment of
anti body) , sFv, dsFv (disulfide stabilized Fv) , or. dAb (single domain

agt |( bgdg/)iﬁﬁ(ﬁvat%hrbf the inmiradglolaa 1ivol ight &hain (ﬁpré&&m}ésé, €lQeh)n). 30
! ab' ) ! 3 C O C eat i | i [
(nonocl on%?n:ﬂrﬁjiabéglggyeew ?ﬁbg%g%?ggéﬁ%%?ﬁggggi% and%ﬂglagg?%],?apnacft nmeans

an anti boely I1 RFrEnEegdntr 2o @ BPIdoge sEEARAIMENAYSR JouPPR Fiefgiange

di sul fi de bonda tpahdgeticgouse Padnbe Pitetizred LetowEmgeac thef methed taso H
chain For | e ' \, I g‘]ﬁﬁﬁ | | onds
int hZ" hi %%%Wsoen%fgﬁgﬁﬁﬁ%%%%@ﬁ%gggga%?'ﬁ ?g]é%f% C 'ggl‘énésubg%v%esg;er ate
two honol Marual gitAisw]l ¢ellghspexinentihi RIC preps. {aptes7ospr pdgy // 04035
40 (3). hupegpgynoc! onapeaitibariy Whi Ebrhasesanipdact i viliey t @PRUAREgatdivd M or

a portion,thereof . with the dissoci.ati.qn ) c or
| ess, prefRYREBIRPRIGe IURHNG Fﬁ"’%‘?ﬁ?lél%so s&%@%ﬁ%%eréﬁ% g%%?/ d]efq 6§§&gb}§( ?/’ M

or |less. &lh tdnbryonie, stemiveld) udenived Irem angorepld@ousphelarrmst s
expected 19 sisiedhidh o5t LdhtadaPed dine0YA veaitbe Usnseardulwidls thé gdree tinme

'h 1 ndexcerarigth apit S, Sufndgl i wty (3R 46 thouglor R O
r econbi nachaingetrhornsonappuhien thefeptiand e BERhgenguatng erheramisstant
host" of  gfd4&h imd¥8BEL 0fks( BELEE Hhotdl Aoliss teridbganeth | géne liddinBeditdd | zed
egg) nmeans any. e%l r oduci ng af or enent | negA ungn nocl onal, angi body  of
this i nve‘ﬁ’t%r%"lép %’F%%PF?‘? sggﬁ?%’de, Yi ¥5T 78 ﬁﬁggo%é'ﬁ fescHi®ed i n
any 1 othé BSlamlilspdrEenttareghi(r®)inikoted dntota Fertilddedeachetaimed human
hrmnOC' Onffzb%gtainggggig'{d%qﬁ?i_rﬂags% Q_S%Lmsgbéﬁ'ﬁd‘)edﬁbac. iNﬁ}E!D!I%’&a&? stor aym)t i oned
above- def Yobd 7m‘$a'ﬁoﬁén Rq%ﬂréi%ﬁaﬂ?%n&“’%@&n 4o r#g;aﬁct%"ég'lg)’ﬁ'g%\l%ai fre
i mruni z edokas ety s t2 0s (2armipd evbed tindie ¢he usteruscoif] anekhnd dormal modiflet ed by
fusion .4 the foster mother. Then, chimeric:transgenic mice are born from
20 . the foster mother mouse. By mating 'I:I.t'e--chiméric- transgenic mice with
. normal mice, heterogeneic transgenic mice are obtained. By mating
the. heterogeneic transgenic mice with each other, homogeneic
transgenic mice are obtained- according to Mendel’s laws.
The “portion of a monoclonal antibody” used in the present
25 invention means a partial region of the above-mentioned human
monoclonal antibody of the present invention, and specifically,
_includes F{ab’),, Fab’, Fab, Fv (variable fragment of antibody), sFv,
dsFv (disulfide stabilized Fv), or.dAb (single domain antibody) (Exp.
. Opin. Ther. Patents, Vol.6, No.5, pp.441-456 (1996)).
30 “F(ab’);” and “"Fab’” can be produced by treating immunoglobulin
(monoclonal antibody) with a protease such as pepsin and papain, and
means an antibody fragment generated by digest:ing immunoglobulin near
the disulfide bond.s 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

i
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of the human nonocl onal anti body-producing B cell thus obtained with a
nyel oma cell derived frommammual. (3) genetic reconbi nant human nonocl onal
antibody-pgﬂgMg;Qg genet ifc’ reconmbi nant. cel | obtai ned bypctaemminsni ng' a
cell excluding 25 said B cell and hybridona (for exanple, CHO (chinese
hanst er ovarian) cell, BHK (baby hanster kidney) cell, |ynphocyte such as
nyeloma) wth the gene encodi ng said hﬁﬂan nonocl onal anti body (gene
encodi ng the heavy chain or that encoding the |ight chain, or both genes)

i sol ated from .33 dhunaremoresisiadnant thrdwshich has & FRaCBivErY torhumaran
30 nonocl ol M bbﬁgi‘tﬂfﬂ)dil{élragff Hitl@&lf@'dz.sébhﬁbéti&ﬂ&)ons*ﬂ&h&l (KA} her

ecanbi nanf- GERD 4B AR B er A (S} - ORhie! Joneanes 2 HaEPrb P Eettihtran:

cel | produtithg t195° g(éﬁetomclesewrrbl nant of human nonocl onal anti body .
gener atged by therBragklcabe deachi PLhAREVRal Nkd Jahaow@e;wmeaoasove is

af orenenti oned .in (2) enet.i C reconbj na st. of this
i nvention W%ﬁtﬁﬁ%&s%% f{l@&%};gke 1ngeen Y?‘Fja‘?ﬂﬂ ﬂ°8ﬁ %‘b"%r"’}‘bus
manmal i an tkd [tsmasoflesasulredenb ovidh afm:tg:ln pEcewyygsbut wilth pyachically

manmal s (gﬂé‘tﬂltfé‘\! q:a_oﬁhgﬁpln&égég Gn geherdl, By transferrl ng a gene (gene
encoding t eavy chain or that _encoding the ght chain, or both %es)

encodi.ng any nondCreripnat eﬁﬂ‘?%’&&?’"%”p’?@‘?%’r% I"fllltu n&h RO REFOTRR
to hurten Ahbrhddt afonothosal nuenitiody-produting “geneithczeecagdynaatgbost! of

reconbi nan o) netic
o nanknyd ShUPLLESH (B0.0, L33 oBell B OO DR AP 1R 1 BBl et

manuf act ur PARPE r?é‘YaFSF-én%mdr‘tﬁ%é’@ pEsrerertiiiad hemap | monprlenal, gﬁtﬂi‘ﬂilécal e
(Ni kkei Sceenteis Apvientidf97, p.78-84). "A substance" conposing the present

nventi on, speciditskiiaiip SuRsLARGA VLG gﬁﬂd@&tééilw?égcf%& 3hidigy the

si gnal transduct nore specifica
subst dte PRVFNHtARHDgadR? VFFV"FQP i Rib PPtngs PRt | Haridedo ootk
Al LI M expr essi ng(10e| h@marD monbzlbhal nh bidddygpproadeing @ oaflla objthﬂkédl&):\by :

AILIM exp el n af ure,
or a arti e, é%gfzra%ie?aiﬁﬂéﬁsta}m%%@%ﬁg@ﬁ%?@* Brhpder .
"subst ancengpTimay mammed| mithajbe abgysrdekings r?GFW@WGnAI(EPMWT@arﬁﬁd
herein al seonm:@nthaabuwl frot) SRS ianGAiked aiida..or any artificially

{)Lgparfdj subst a”(“z? a drfemen oned%51o;1rca'1§d&§br9.'&oma?' suq.teg .Hls'\g.onrreans-
of the human monoclonal antibody-producing B cell thus cbtained with
a myeloma cell derived from mammal.-

(3) g.enetic recombinant human monoclonal antibody-producing

genetic recombinant cell obtained by transforming' a cell excluding
25 saild 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 that encoding the light chain, orboth genes) isolated

from said human monoclonal 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 genetic recombinant cell producing the genetic
recombinant of human monoclonal antibody generated by the B cell

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

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



signal transduction through AILIM |eading-to a.change off:an arbitrary

phenotype in the AlLI Mexpressing cells (cell. proliferation, activation
of cells, | hyation of cells, apoptosis, and/or a chapggpeifseds an
ability fodyagf’% %ﬁl ng an arbitrary cytokine fromAl LI Mexpressing:. cells).

"The substance" can be mainly classified into "a protein substance" and "a

non- protei n substance". Exanpl es of thél"protei n substances" are the

following 30 polypeptide, antibody (a polyclonal antibody, a nonocl onal

ant i body, inchidess ,pim tiddd thén stomvantdwnmbmeat idnodyl laas gegdnibelatoye,

pref er abl i ' VEX Manel Neh séARGe 1S an
Yert {1 JUELAGE LR HodTHLA A0 Ehbat , Wifihd, hetithsbataR

anti body, . 't ce is preferably a nongclonal antibody.” Wien the
subst anceet®- la nBUdARHFEPTEIRY FodRRe (gene pECedRY thedsavd cRY AGtHGh v a
non- humanenesmilg Gdei 1eghtocaimnadr aetthbgdyesbuin@aldinga ang crootsalamal

chi meric nppacl on ' , A= / /

r econb:lf naﬁ?g%ﬁo nla(% 5%9%%%%( 51 r'i‘g‘ahaﬁ{)?%%gf %é'n %ﬁﬁ%%%@?x@%é?ﬁ%{l i%gody.
Her e, thethiscimrsntden dmteerthlsndirgdiiddaed apg9body gepstic rRerligat
aﬂ_t i body péﬁp@[‘j%@db)ég%eagt itﬁiengiﬁﬂeﬂtidlﬂ_,ca&ﬂd:es Rafinedl | yThis npanrtie
chinmeric antihq u as .nouse n ri . A ose
vari abl e T&%f g?ef%ﬁ%ggaf?éﬁnggamﬁ%ﬁﬁﬁﬁ?gg%% ghgﬁgi%%g hhgn’gggnfag%’rml
(nouse, rmanufectordrg the 3fonemeptdored rstain freayihesmdlk o3 iedder om
humam ¢ NMyeend ofiishkkes SBeenderapraa] noove!wiwd-santi body (CDR-grafted

i body) " of 0 ' ' [ I ' A d
by gonet 1 ¢ endPnBPF R EBERPERE A% TREARE aeN i ore o e Ay ©

ant i body “asubetance pavinrgancrchiyd tyHa modilatiagcdins borat krargdusiiienni ning -

(rjegi ONsS Ghed 18y BY' !&?Lhﬁbl ﬁaﬁ&gﬁ&@_ lcdﬂéafn@_ WaO%hlfgeanﬁ@fﬁd\ﬁﬂ@-Fﬁfi ty
eterm ning yegions of the.hypervariable re om a .mnocl pna

ant i body. a%fl anﬂ-m?g’r}%ﬁﬁﬁlﬁpﬁftﬁf?g}wa% %l’nﬁgr&]igt%:;?resestlglg c,?e_JfJﬁse' or

f r aneMr kin efidid tahgt preodurtiism ofr agivirkine HerAliddi-fexpressheg faeddsfor k

regi ons Ofedhl 2Vaht@PAE uBditafch IFadusAnin i A8 RAGLOO) | d a apiEidilagnst ant
region is deri v%ggzrég_ﬁ}:%urmn a_.constant region from inmmunoglobulin. 20 The

conmpl emenPETRIRP FhEI IS of the hypervariable region exists in
t he hypervari atiSebsbgncsr | nelaped atpalfisubstefem binding to ALLIM”. and

“substance binding to AILIM ligand” herein also means any natural
20 . substance:in-nature .or any artificially prepared substance.

Here, “the signal transduction mediated by AILIM” means the
signal transduction through AILIM, leading to a change of'an arbitrary’
phenotype in. the AILIM-expressing cells (cell proliferation,
activation of cells, inactivation of ce}is, apoptosis, and/or a change

25 ofanability forproducinganarbitrarycytokine fromAILIM-expressing:
cells). L ' ' '
“rhe substance” can be mainly classified 'into “a protein-
substance” and “a non-protein substance”. .
Examples of the “protein substances” are the following
30 polypeptide, antibody (a polyclonal antibody, 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 antibedy,

35 the substance includes not only a non-human mammal derived monoclonal’
antibody, but also a recombinant chimeric monoclonal antibody, a

- U@



an anti body and neans three regions which directly and conpl enentary binds
to an antigen (conplenentarity-determ ning residues, CDRl, CDR2, and CDR3).
The franewgkh"ﬁﬁgﬁons of the variable region nmean four 2pcegsmeinsi vel y
conserved regions |ying upstream downstream or between the three
conplenentarity determning regions (fr gemork region, FRL, FR2, FR3, and
FR4). In other words, a humani zed nonocfonal antibody neans that in which
all the regions except a portion or the whole of the 30 conplenentarity
det er m.ni poaediioast ohumhsihg@emenpchinal raniidwdyf and ohupRmaRonoclonal
manmal - deriyeg,gggnocl onal antibody have been replaced wth their.

correspondi ng regi ons derived froma hyman i, munogl obulj n._ . .The const ant
regi on derived FPSHr hEﬂﬁn“Fﬁﬁ?fﬁ%’gt}%%ﬁli’r’r"ﬁﬁgct ﬂgngﬁf?ﬁaiac?%’}é’ gnd‘@ a

i nher ent i moresdionad eintibody pirepareg By(deglticleggineeging g&ad spgGificaligy
[0A 16D lithd Eenlhier£0LhARLAyCHhoR & mbuldd/Rilhe by 1RAAE! ADRLC AL DOCY

in the present invention can_be rom héj n g/g 01/ 87981 Ii’ / JPOLl/ 04035

43 i muno@WBEady Yarss giatdabdearsoiadn fpe. %3@16 bP%, tmunog LPRR1R fist ant

regi on of iwifm-hgian thamialanneask, rnegi,ohsmetert hetcohsted whosegeamsthert ved

from human, LoNOQLOULL N6 AR ikl Githdhdghdoaked. Wien. the substance
pol yp e, t

of the pres Inventron 1s a ypepti he subst ance incl udes the
fol | owi ng pol yp&bei thumanizeddrennclopal rRntibedy KRB-wrafirdantdbedsl r RS, a
f usi ool ypepivedent aiwhardioal iy a nmtickilenabrmitibedgoprefamtpbgsgatietian
20 oo, TS BE e Rpeti FEREL P hedala HindTt 20Tt T ety 0
vari ous puvpersin ajporsiom,emihe whpade of rtdes egmpberentarl ty, dgtegrining he
case of afegivmd eoitNgth8 VhyPerwdriadble i pegbmsechrd Oldardved agedmsttiene
B s
Apol ypebt i danarnadensi ngptihodyh off ean mon-punan gpmgels fmewse g @Y. .uhamsteRrgi on
O ace | e A b e e e (e "
Fegi on of - SPREERBUTH P anBR AR ey st By ARk Bhefon Bt BREE LA
to Al LI'M &xdriblecsonstaieregion gisoderivedfromiinmapNg coaggant gasidcaafrgm
synt hesi zegmmoniiondiin., - _
20 The complementarity determining regions of the hypervariable
region exists in the hypervariable region in the variable region of
an antibody and means three regions which directly and complementary
binds toanantigen (complementarity-determiningresidues, CDR1, CDR2,
. and CDR3). The framework regions of the variable region mean four
25 comparatively conserved regions lyingupstream, downstream or between
the three complementarity determining regions (framework region, FRL,
FR2, FR3, and FR4). -
. In other words, a humanized monoclonal antibody means that in
which all the regions except a portion or the whole of the
30 complementarity determining regions of the Iiypervariable 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, IgG2,
35 1IgG3, Igt4), IgM, IgA, IgD, andIgE. The constant regionof a humanized
monoclonal antibody in the present invention can be that from human



Here, 'DNA" neans 'DNA conprising. a partial nucleotide sequence of the
DNA or chemcally nodified DNA thereof” useful as an antisense 25 DNA
phar maceut i gned based on a nucl eoti de sequence E)Nﬁ .0cl udi ng
cDNA and gégﬁgl%s@?m) encodi ng the above AlILIM (prefer ag’w 'ﬁ'#gﬁ AILIM.
Specifically the antisense DNA can .inhibit transcription of DNA encoding i
the AILIMinto nRNA, or translation of3the mRNA into a protein by

hybridi zi ng .DNA or RNA encoding AILIM 30 The "partial nucl eotide sequence"
as. r ef er iumnugllmbué.ihnbie&._a‘h_gi:ng al_:qnaany alsqtympbeot Ne:emh@cdtcdmprﬁrei ng an
arbitrary gt flos Qb GeoRlhAlPSgh! MAEDhIdRY EEH AL of MicPalld Alnt

nucl eoti de sequence™ consists of t0_100, , consecutive nucleot] des,
pr ef er abl Fegiendemivedframhynarimmiogdebudin aragod nariieplanly Linifedy
consecut i ve 35 wheal tiod isthdstancd off thé presenpriivemtiilon bs topSDyseptaieiyt i ve

nucl eat i des. i | utkcal , the
V0 01/ 7058 AuFSRRE dpiiaed i o ofthd Bt 3B Eidd oPRAIBEE 0L 1R, [
part for BRIRRAtige: Han ebigoreptddel: ifusipp BelyRePHidsudacehrelalddi on of
the DNA aiddﬁﬁﬁ oned therpafi eExamplles oNcakasliypgdptide are a peptide .
intracytopl asm ¢-nephr a er e i t PINA, | NCE easi 5 the
degr adat i g‘r’]mlﬁalss’llélpa%%é’ grs ég?]lé&ggg%ésb '5%%%3?% Qr%%roy&g%?n? ﬁl‘%"sL 2t ed™®DNA in
t he di gescheniaalgnedifinationgarche desdoned slepending londearicqugipurpaassi-e, t he
{nr)\di figcat ten e{mﬁmh,phgﬁahagermd/ ,na}]r@-g&iféodae_s : bié'tﬁi - DhICkRS! kdBe ?@&ﬁs,

ne sugar j ety, e 3 end and/or_the,5 en n e structure, of .the
ol i gonucl 3%%‘3#]5?@&."91&% et Bsdi P cBY T oﬁnﬁfeiﬁ%{s p'ﬁ%#eeraﬁ’gﬁd REPEH SRS or
exanpl e, @egradadiernrof ckpaxeagrd pspdion indigasddveotmiisphothesrad bonds
(Dol i go) agmiriyasakebat hi oat e bonds, phosphorodithi oate bonds (S-oligo),
met hyl  phosphgnat e. ( MP- 90l i.g0) , phosphot oam dat e ds, . non- phosphat e bonds
or nethyl phos%‘ﬁaﬂB}%?o% tlgeoﬁj ?psggﬁémrﬁatalso#ég‘?ﬁg?éof. The 15
nodi fi&at (bnAgolyheptide combnisintethe vholequmpartionoamestriand ludar

2' -fluor oﬂggﬁp o¥ azZLrfe: et hyl ribose. The nodification of the nucleotide
base i ncl yge or, exanple, t conversjon t.o _5-propynyluracil or.
2- anmi noadé&f rsf%.ffuﬁé'f’& P-%@WQ@%-&%S%%%‘?}% |“2’éﬂ§ gér %i %?rfalc%.on of-an

nucl eot i dexspeddvdar 2@gibnt ¢RARNM end dhewhalld or ropPF o FA adnstept”
usef ul .asy&@ion S eRmBnoFNLEINH m@,ext Ekai{n desyd gned based-on. a nucl eotide

ant) Bhee (A RelRPERRHBF T BIARR: FADENA encodli ng the AlLIM i nto
MRNA, or - . 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 c¢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 nucleotide sequence" as referred to here indicates
a partial nucleotide sequence comprising an arbitrary number of
nucleotides in an arbitrary region. The partial nucleotide sequence
consists of 5 to 100 consecutive nucleotides, preferably 5 to 70
_ consecutive nucleotides, more preferably 5 to 50 consecutive
35 nucleotides, andstillmorepreferably5 to30 consecutivenucleotides.

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

il



translation of the nRNA into a protein by hybri di zing DNA or RNA encoding
25 AILIM The "partial nucleotide sequence” as referred to here indicates

a partial RQupdR@édrde sequence conprising an arbitrary nupgetrodkdoss
nucl eotldes in an arbitrary region. The partial nucleotide sequence

consists of 5 to 100 consecutive nucl eotides, preferably 5 to 70 30
consecutive nucl eotides, nore preferabl9 5 to 50 consecutive nucleotides,
and still nore preferably 5 to 30 consecutive nucl eotides. The sequence of
ant i sense IRRAsegnehee nca fhee thodh Eed adiemiicaldyr infrarte fcendkhending the

half- 117 e fa3lealbleb! Vistlndafitypl ol €ROCHIGA | Olhcdiitrlte RNOANGO! Thaf ed
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of the RN@d"GP £&eredcr easthg thé’ad’éﬁflﬁlat i on ¥ st adRSTERSIME absdHsti on
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about 600.th® srmzypepg. dé"th?l(ﬂmupﬂiep'ﬁkd%ié?ﬂﬂm tion of t he above

" SUb;Stltﬁth.e" Wi?'f‘lﬁcl-\zﬂanmﬂf:.&&léaﬁ o @ﬁBBﬁﬁQT&boadpﬂ#Mﬁﬁ&sl ,d€0€ Rabfip1d ) the

constitutin efera

portion of© aveé:f'tlf’ﬁ%%r 3l’tﬂ°§m‘? ﬁ%?o%%% tl\gp%}fé)s %0%5 g%ﬁ%g?d%ml?_ ellgo,&l TIM

(1to5 ammmgshmytgéqmmopms;’}loaode‘dhimtﬁ bh'édﬁl- {Erakigad . rmidmlr

tC— term zgspws&b%ategem%nebu liﬂhb?i&ﬁbi‘bé}iﬂiiddtet n?;&ldg eﬁsmpnwp&a&b%ﬁd% a
ransnmenbr ane mol rati e menbr ane Sih

pol ypepti & % '%1 Vit pl}?ésrpél gg‘ﬂg?iﬁﬁ r&‘%ﬁ%&né’rpr%?@lﬁ’atﬁgﬁﬁs ’Eﬁ%‘t ei g[rl'{ehat

connect’s medifivetrberanet ttheovitoseh dnhindephSoiccemptliedethe aoayeyaion to

penetrati ng'-tﬂ%orbwbesél b2y e @tmébﬁymzﬂy @Ne OffE MY SAVRLAbnt bFEScIARNd
whose structure 2 b as a V\/n?rws osed of hree in regions, that
extracel | Uf3frteots Fon a5 ndREMBTSHe F%g‘ﬁ ot X2FRdC eyt 5B as APEVTRYIBh. s

seen i nmany-propyayilorscal - oxl 2-amuimoadeninéecul es. Such. a transmenbrane
protein consti gdigs -2a@lh MR A 86m;§ﬁé1n§;% LQE@ié@hﬁE&‘é&ud&i drifdn Of
a _rmnoerer h%hrrgdl_\l'err&egr crﬂeetmlcally mod?.fied l&%ngﬂex\!gotf" gsneoéume Ghaln
RNA pharmaceutical designed based on a nucleotide seguence of RNA
- encoding the above AILIM (preferably human AILIM). The antisense RNA

can inhibit transcription of DNA encoding the ATLIM into mRNA, or

IS,

as an- ant:.sgnse

-translation of themRNA into aprote:.n by hybridizingDNA or RNA encod:.ng

25 AILIM. '
The "partial nucleotide sequence” as referred to here indicates

a partial nucleotide sequence c':omprisiﬁg an arbitrary number of
nucleotides in an arbitrary region.. The partial nucleotide sequence
consists of 5 to 100 consecutive nucleotides, preferably 5 to 70

30 consecutlive nucleotides, more preferably 5 to 50 consecutive
nucleotides, andstillmorepreferably 5 to 30 consecutivenucleotides.

The sequence of antisense RNA can be modified chemically in

part for extending thehalf-life (stability) of theblood concentration

of the RNA administered +to patients, for increasing the

35 intracytoplasmic-membrane permeability of the RNA, or for increasing
thedegradationresistance or the absorptionof theorally administered



25 having the sane or different am no acid sequence. Here, an
"extracel lul ar regi on" neans the whole or a portion fromthe parti al

structure &B?)EI%‘}S'?J region) fromthe entire structure Oofpchklfo1/0403s
above-nment i one ransmenbrane protein where the partial structure exists

outside of the nenbrane; In other words, it nmeans 30 the whole or a portion

of the region of the transmenbrane prof*éi n except the region incorporated |
into: the menbrane (transnmenbrane region) and the region existing in the i
cyt opl asnriidlinovhaglides tiveaosyerbr Bmexaspilenof chenprat modifégatign is' A

fusion polfg&ea{ang%ar RBLYEECatibd ABpa00N o PLRY GitbveuBALANGRe DA MTPANS 2

fusi on polypeptide conprising th ole or a portion of an extracellul ar
region of a poEFARRLeaeICAATIGRL LY SKPERRA 1ARLFARANNG"|aTe 3R Y Y081
PCT/J POI]{ Bdfifundiéx bepi oAl the\dbovanDNA | RNAwhG protein puvdiamees], kavdmgst ant
regi on. o i i , fana .
pr of ol 16 HPHECPLEY et Bap 88 shoflt Y £0 dpollk 30803 e SRy bilompoand
ext racel | Baekng ridy @elecuAdpk| Weight £HEbowEH 18P 5°cé£§‘l%n§°°r'eg?% moEehuman

Ith hea?/?/plﬁe-féﬁmyauefﬁgllléfmﬁ Wweighef €F adibgut aousboabpwt ygoent i de of an
extracel lul ar regi.on.o NERY gion L EC s I8 G,heav, hai n
conprising a hiAhgepor é@eg§}h&2§§g%§g%£a%§- 6&52?8%?29% Fgath% gaéfv%s
pr ef er abl Bsubksténee”Amepns pupanrtiomube fxagment) APE|l M PSlyperfideyghain
ﬁ, pref g5 abbanéuﬁram ln_glﬂnl,iﬁ hﬁoﬂétekmﬁpf MoV BIDIMP] - preferabip i the giwileof

uman 1 Nmuno ul ea arn’. el ant
regi on of* £ r%gq’@%i%hg%'frahcﬁ%‘ﬁ? BFToe ?%{%3%1%85?@?1%%@19%%@( H
chain) aATERSJLitred, amincmapiis may %@*é%ﬁnamea‘g%%‘g'?@@&mﬁ%%‘é any
i mmnl()gl O&?&)Cﬁ: leherail "ﬂlﬁsgejlfaﬂ-)é @egsénpnd any subcl ass. Specifically, 15
exanpl es of t no ulin . a 19G (1 QG,. | I , I ,

lgM 1gA (IgA i&h‘gﬁrbﬁg?fvufggbn A ‘?rgeg(e r e g?'gﬁoyrf ’%ﬁ% F%%ugsr%eélﬁs(%}ﬂei n is

| gG (13 G molepdde pgGStratingiGell membiape, Comhpliaingfl ©Fr Bi eetvnentide .
pr ef er abl gpdyg@inogl obulin of .the present invention are those belonging to

V-Shaped st rcPERr B toP RIS BEpe tharhant & BERLAReRaE Shablial
| i ght chawih pembhane shrandh tthe hyfeephobbe Pepsidy regirnPepEteabing thar e
connect ed; {5 PO bl SYE fthdenemBORAS ohSe Sriadshl thiR sl dngihdda tirdtugenposed
ol 50 (4" 2 iore ) BbnpOiEa bF Ul tlth ALCHES dilatls SRR SN IRHAN
region, transmembrane region, and cytoplasmic region, as seen inmany
receptors or cell surface molecules. - Such a transmembrane protein :
constitutes each receptor or cell surface molecule in the form of : 1
a monomer, homodimer, heterodimer or oligomer with another chain(s)
25 having the same or different amino acid sequence.

Here, an “extracellular region” means the whole or a portion
from the partial structure (partial region) from the entire structure
of the above-mentioned transmembrane protein where ‘the partial

~ structure exists outside of the membrane: In other words, it means

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

» A fusionpolypeptide” included in the above “proteinsubstance” i

35 means a fusion polypeptide comprising the whole or a portion of an '
extracellular region of a polypeptide constituting AILIM (preferably |



25 heavy.chain is conposed of the heavy chain variable region (Vs) and the
heavy chain constant region (Ce). The heavy chain constant region is

conposed Ofwﬁﬁ oi0MBi NS having the am no acid sequencesdrBfii@ns | N each
class (1gG QW I gA, 1gD, and 1gE) and each subclass (1gd, 1g&, 19gG3,
and 1g&4, 30 IgAl, and 1gA2). The heavy chain of 1gG (19gGl, 1g&, 19G3,
and 1 g&4) is conposed of Vs, CH domai 18 hi nge region, CH2 donain, -and CH3
domain in this order fromNtermnus. Simlarly, the heavy chain of 1gG

i s conposebumgn \AJLLIVY 1 1addntihe whddehonge pegiion ofyd aimimint ragdodydsB

domai n i n s Qdefa1h hoRdN Sﬁmﬂ"\'x%g Jf@fél%%ﬁﬁﬂrPIgf"! 98¢ rarapiposed
of Vs, CY21l.daonai.n, hi.nge regiaqn, (1787981 PCT/.JP01/ 04035 47 c,\éz
domai n, an?‘%}:f?§laﬁdﬁlé’%eﬁtﬁa?s‘so?(f&SLPPo?ﬁme@tﬂ'ljﬁJEthTﬁ’é srexeeelinieh of

| gG3 i s conggisad ofANIM X381 gortioh offi ngenstghbmegDpR D Hlhmaan, Igtahdawy 33

domai n ¢ n | S, O r A rJn eavy ' .S sed
of Ve, ‘E14i 4 opAE" et LR AT Meortily PR Veisl Enmldelae &R
order fronPXRE¥agelilydar regiomof /HIEMiande rgaien Esipesdymsm g6 kapvy
domai n, hi agei 'r_[ieginlﬁﬂisiﬁ_@% HObgped fregdbtl, @1'3: dem®Eim and ¢CHB aomfaﬂ%r fArsoxrgld,\L

t erm nus. r t eayy .chai IS sed_of._Vg .
domai n, hi]r:1 einraégi%yn%fed%%ﬂgdo%éﬁin?gaﬁﬁgal ST %“%lg"%gf hlgg E?Eefu ront N
term nus. PASE Ieedpredraphlnihumem) i s conposed. of Va, Ca2l donain, -

hihngﬁ 1®gi on, Ger]?:% denetie), oang %ﬁ’cfi%rf%f\ AN ddlistant delegibam ¥ t REmARUS.
N
| gM i s conpbibe Bsf reglorcef dymanndexvetbimiynoglpbudin demulichadmd (Foghabmhi n
5 "] ST O S B, g S S b 8
dommi o oot IBh0455 o Ayl aR0 FRARRY SpelhBh: ¢ SRACHALC AN have
no hikye exPRkenof st immunoglobugAn aprifgh. (Ig8) .| F9CF oAgER armpiceIgE4G i s
he di Ul T e KB B B e s
coﬁnect th%st?[\ﬁg; ﬂ]ggzt-‘(;y ‘gﬁé‘?hggbgo °§eﬁ%€%’['g°ﬂﬁ4‘fo%’f%ﬁ ‘?gl?,ar%lﬁlrcﬂk?’ﬁw a
heavy chai préfexphletimmnegdetul i o¥/8hepdeSehtilnvenhheare thpsd behenyindnt
chain thr pggrh@ng-i_sglfiivga gégbpfgbl'aqgegr)eﬁg& i@rvﬂ}@ty .two honol ogous
heavy é:({] arn fra mﬁ%ggigﬁgfisr? cftla's a Y-shaped structural unit in which four
chains composed of two homologous light chains (L chains) and two
- . homologous heavy chains (H chains) are connected through disulfide
. bonds. (8-S bonds). The light chain is composed of the light chain.
- variable region (V) and the light chain constant region (Cy). The
25 . heavy chain is cémposed of the heavy chain variable region (V) and
the heavy chain constant region (Cpy).
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, CH1 domain, hinge region, CH2 domain, 'and CH3 domain in this
order from N- terminus. '
Similarly, the heavy chain of IgGl is composed of Va, CY11 domain,
35 hingeregion, Cy;2 domain, and Cy;3 domain in this order from N terminus.

The heavy chain of IgG2 is composed of Vi, CY:1.domain, hinge region,



of the hinge region, CH2 domain, and CH3 domain are connected through
di sul fide bonds (See "Immunology Illustrated”, original 2nd ed., Nankodo,

pp. 65-75 (g And "Focus of Newest Medical Science ° %ﬁﬁ j i on
Mechani sm 08 F')‘m*rune Systeni, Nankodo, pp.4-7 (1991); 360 qm}b%)

Nanely, "a portion of a constant region _of imrmnoglobulin heavy chain"

menti oned above means a portion of a cdfstant region of an imunogl obulin
heavy chain having the structural characteristics as nentioned above, and
pr ef er abl @y.2i Gonidim ,cai® Cp3t domiein AR Wi ovlef¥rdh NasRninudr tThe Hirav&egl on.

Speci fica e h eqi.on,

domai 1. arhitye BEAHR 4 Babstled B v Arti0ba s {ARRGE HeBt ot B2 A iB0 35 40
| gA, and 2@, CYadlomaiphin thipersemésen m)fteszuaunm (FheChedvyechain afd C4
domai n frnymew c@fnpbgé& as'fdvl,gli:74f~ dlﬁﬁé:drpuhﬂﬁ&é/ R Abar able dasawl ankher eof

Is th glon of n-derrve The,fusion polypeptlde nent i oned
above asc{ ﬁe ovant age%%ﬁa?rd%rtfrﬁa‘g?%s Sﬁmbﬁﬁ’?‘pept I de can be purified
extrenely easi [Thetheayyichgingfiioh iy comasnd afiVorfitlodomepin, higigegretion,
property @2 RicM=Ain) Andvmyfuonmmanseﬁsswf&éﬂ ¥ rlof ﬁhﬁehﬁmﬁbow obul i n

fragment becausgg ol ype f the pres Lnvention has a
por'?i on of a c%ﬁg‘%‘gﬁf{‘f’e %ﬂe %Bag %Sﬁgg\llijcs) "B'P"zfr? %1‘5‘710 WM Rs uch as

| gG as mnmmwlz@mm, BodiCoh3 demaimin thisegder, fmmmbesmﬁmueus :
T v it bt A A T R R L

ant i bodi € 2§g§f’ﬂ§f‘ ’ t?féflggz:” pg‘ﬂxx%dp %?‘f" T ﬁs%FG“‘gEF‘HM' i s

i ncl uded i n " aThéhepuly wpephicddyD ixtonimbadoi Win CGdfdamatingrhintietregiahpve
"subst ancgy domAh) fisa @s@rra&ﬁémfin aHIQ ¥RaRL | ffonMi G Riings, to AILIM are

t he whol e or or.fion pepti de cq L tutl known B7h, B7RP-1
G50 or a nol eEEFé‘eéXVlcg‘&lERﬁg% c‘FP%eﬁ%é soih domats; RFH2 fopaina L] M
(Nat d5e, Op dod@2pNoarSy 64 gpm8RY - B8 his009deNafinone NVednimes add Wave 5,

No. 12, pp nlidkfe kaéﬁonla% %%en dn kg@u 00¥%ndVegp. 164, pp. 1653-1657,
2000; Curr Bi 05 VoI 33 336 2000 : Preferabl t he

pol ypeptide is l&@%%ﬁ%ﬁ%?’?@’?ﬂ?@ of et CehAomain, CFP Aoppian
extracel IQ;Badomagl.oandfceﬂhéome.nl tiybs drdet Bfitom B7E¥8mdinm(E &0d -Have(Qg, or a . -
fusion pq{,y%otrbggoﬁowrgegnngnt hge251gw] WRePligde,  and the whole or a _

port | 8” of a C?:rt]Stfa or exgrgpfe, %gG is treated with papain, it is cleaved at
the slightly N terminal side beyond the disulfide bonds existing in
the hinge region where the disulfide bonds connect the two heavy chains

to generate two homologous Fab, inwhich a heavy chain fragment composed
of Vg and CH1 is connected with one light chain through a disulfide

25 Dbond, and one Fe, 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 (1991);

30 and so on). . ' .

Namely, “a portion of a constant region of immunoglobulin heavy
chain” mentioned above means a portion of a constant region of an
immunoglobulin heavy chain having the structural characteristics as
mentioned above, and preferably, is the constant region without C1

35 domain, or the Fc region. Specifically, example thereof is the region
composed of hinge region, C2 domain, and C3 domain from each of IgG,

n



innunoglobulin heavy chain (preferably human i mmunogl obulin). Here, the
terms "an extracellular region" and "a constant region of inmunoglobulin
heavy chai ngolig¥fsi he sane..meaning as the above. The pol yieapehiRoessa portion
of the pol ypeptlde (fragment) , and 30 fusion pol ypeptide mentioned above
can be produced not only by reconbi nant, DNA technol ogy as nentioned bel ow
but also by a nethod well known in the %t such as a cheni cal synthetic
met hod and a cell culture nmethod, or a nodified nmethod thereof. The,

"anti body" Igh, tard FigBsenndi hy e cegdan pempegnsl e GRafomaim 463 Hergin,
(anti serumin@ref dHRRAS Qearh éwhl Bedy n@%dﬁbn‘.”ﬁm?@atr@ﬂcﬁiﬁi‘ﬁ peREFeihBYEarly
preferably humaf Al LI glﬁ bove nd p efera ﬁ?’é@& 27981
PCT/ JP01/ 02%B3PLo grher &él s HeRy @E’PT LIST 98 ant i body is an
anti body havi ng Te iusivntpplypaptm lmemrtngnpdcdhdverhas Gireodvniiageckpats

sing cedls¢hy Pﬁgiag &myﬁébﬂ% Qén'ﬁé"ﬁﬁxtﬂﬂgdpéﬁék'&ﬁéﬂﬂ éafsﬂxt %?f 859y oOf
|nterleuk|n eSS|n cel]s throu

"Del ayed t 95%1%4\-/% Peumh chepha tageEhy W 8 THOPE Bartsp ot drahedn By Hirhe y
(particul abiydsegieatifdchyly hb- ﬁl;qaﬁmﬂ'umﬂjllo)ouluhaﬁragmenﬁ:ﬁmcmsleet@' fusion

nedi at ed bégf}(é@é-bfcﬁaegf g}xé edshi I:{P thggﬂv\lﬁl g hr@ﬁ‘tl-gn% 4 collBERAL 2k gon

antigen) a erre any ‘aig kes 10 approxl mate 24 to
48 hours t dfexipasmply Fek §fcan é&‘E‘PP‘B %f?,‘%,Jd'r?péHF}éd’s WWE s Rertirpad 6H°E%used
by sai 1o neapry fiisieh lpastasrt heolrevivay, aigaei winioensit izel esi ac_haarstanhe gen

5, 8- CONt B!l ot b kAT AP S5 2L B RS o WRGAbLELAY oL

allergy to _an infectious glmr;lc ant’i gen_suc rcu g%
derived fréppian st@e&*éf-éﬁ APt BB ered ity per formed it aptibeRieg goains
del ayed-t ypreaktergy to a m nute guantity of protein, contact al I ergy to

chem cals such %oggr@%p&w % Orbﬂé‘é‘tPSO’ﬁgﬂIﬁ“cg asuhﬁ or“

allerg rel ated rejection to %raf Served int Iogra
" Phar nb2 euPPEEpeRBHR]s iimicdnded ek ithendghinbt Eamess thpopbewe lﬂubSZGnag
drug conpri sing wedﬂﬁceéiaﬁﬁme\seofn&r @dl?ﬁéﬁtiﬁd{& whady Kipiaaf ebatnimwhuﬁan

bod d
fhereor " $H6WElIL g ph2efb b RNrREtiak AIRE st it kpBimp P A7RESE )
a portion ERhao con aaﬁ‘elacubheﬂmél %&FQ%Iﬂwcécé%thkﬂa@dschﬁ@reﬁ@tln%w

" phar maceunital watesaptvdl @029 Nd B763,NEh LELE-8B26XTIGY CRbturd MidideAk, an
e"pa”d% Fo L5 O/BOPS L LOM £8L0 5o 1353bgf' fsahoTogy, Vol.164, pp.1653-1657,
2000; Curr. Biol., Vol.10 No 6, pp.333-336, 2000).
. Preferably, the polypeptide is a polypeptide comprising the
whole or a portion of an extracellular region of the above ligands
(B7h, B7RP-1, GL50, LICOS), or a fusion polypeptide comprising the
25 polypeptide, and the whole or a portion of a constant region of
immunoglobulin heavy chain (preferably human immunoglobulin). Here,
the terms *“an extracellular fegion" and “a constant region of
immunoglobulin heavy chain” have the same meaning as the above.
The polypeptide, a portion of the polypeptide (fragment), and
30 fusion polypeptide mentioned above can be produced not only by
recombinant DNA technology as mentioned below but also by a method
well known in the art such as a chemical synthetic method and a cell
culture method, or a 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 ATLIM) defined above, and preferably



preservative, a buffer, an emulsifier, an aromatic, a colorant, a
sweet ener, a viscosity increasing agent, a flavor, a solubility increasing

agent, or wblipkesddi tives. 30 Using one or nore of such Lers, a
pharmaceuti cal conposition can be fornulated into tabl e?ﬁmﬂﬁf'ﬁg, powder s,

granul es, injections, solutions, capsules, troches, elixirs, suspensions,
emul sions, or syrups. The pharnaceuti &8 conposition can be adm ni stered
orally or 35 parenterally. Qher forms for parenteral admnistration

i ncl ude a2 menaglomali entikedynal application, supp03| tory for rectal WII
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20 as adrug comprisingas the effective ingredients antibody (preferably
. human antibody), which binds to AILIM (preferably human AILIM) or
- aportionthereof, ormonoclonal antibody (preferably humanmonoclonal

antibody) or a portion thereof and a ”"pharmacologically acceptable
.. carrierxr”. _ .

25 The “pharmaceutically acceptable carrier” includesa excipient,
a diluent, an expander, a decomposition agent, a stabilizer, a.
preservative, a buffer, an emulsifier, an aromatic, a colorant, a
sweetener, a viscosity increasing agent, a flavor, a solubility

- increasing agent, or other additives.

30 Using one 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



The injection can be sterilized by filtration with a

bacteri a-non-penetrated filter, by m xing bacteriocide, or by irradiation.
The i nj ect igag 4be produced in the formthat is prepar ggrghhijos@9nuse.
Nanmely, it 1s freeze-dried to be a sterile solid conposition, and can be
di ssolved in sterile distilled water for injection or another solvent

bef ore use. Pharnaceuti cal conpositionSSEOnprising the human anti bodi es of
this invention are useful as pharmaceutical preparations, wthout 35
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such as intravenous injection, subcutaneous injection, intradermal
injection, intramuscular injection, or intraperitoneal injection,
preferably intravenous injection.

The injection can also be prepared into a non-agueous diluent

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

The injection can be sterilized by filtration with a
bacte_ria-—non—penetrated filter, by mixing bacteriocide, or by
irradiation. Theinjectioncanbe p':r:oduced inthe formthat is prepared

‘30 uponuse. Namely, itisfreeze-driedtobeasterilesolidcomposition,
-and canbedissolved in steriledistilled water for injection or another
solvent before use.

Pharmaceutical compositions comprising the human antibodies
of this invention are useful as pharmaceutical preparations, withount

35 inducinghost immunorejection due to HAMA (human anti—-mouse antibody) ,
to control a variety of biological reactions (e.g., proliferation



requires not only effector cells and target.cells but also an anti body
participating in the induction. of the cytotoxic event. 30 The term "m xed
Iynphocyt on herei n neans a biological phenone i ated as
"MLR " The ﬁggg%#on is also referred to as m xed |euk0?§?gﬁ?§g§¥I0n

Al l ogeni c | eukocytes or |ynphocytes derived fromdistinct individuals are
m xed with each other and cultured for 33everal days, 35 thereby allow ng
bl ast formation of the cells and DNA synthesis in the cells (i.e., cel
proliferabfomllsTokpressiolg ATLIM, raftmkied YEdditdashy RS1PORpOed8ing 52
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encodi ng Al LI MRS SRy ipepe BrEPLPEAC G Bln. YaghcaRebt PRI AR

pr ocedur ephenomgnodp &S Iﬁgli-‘h‘esDNA by PCR using a cDNA sequence or nmRNA
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i nvent i on(BﬁﬁtJacfus} La[?ﬁéﬁg%%tg qu%ame maglnesreb glgl g §»§ﬁ:§%&£&(}\% DNA
encodi ng &Ll (pa’hte| Gelhrhysmgefa@fcébpylﬁh% ﬁu‘PZﬂFPW&!—IOIVFng?%r prdsdnt . -

i nvention seﬁaﬁa&& R?Hseﬂyé)ﬁagf?b!éii‘ﬂﬁ:y(&h gesis Eﬁ):h%mﬁﬁxe&iﬂllﬂfsi sntmda\lA
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| i gand caﬁr@;égbé)%fprtggaag,qplé}ne,{ﬁw sarre manner. 25 An, exerrpl ary met hod
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b t I th -
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protei n oinicungnestiod mr\rhtsmemﬁm bmd)m of &bdi antilodyNEe pgbkisurfiacsl so be

cloned in,thesSANe RO tibody bound to the. surfacé antigen activates Cl
20 complement (Cl). Subsequently cell damage: s:Ltes are formed through
a series of complement-fixation reactions with C2 to C9 complements
- (C2-C9)., and then cellular contents are releasf'ed- from the cells there]py.
lysing the cells. L _
The term “antibody-dependent cellular cytotoxicity” herein
25 indicates a biological event that is also abb:;eviated as “ADCC,” and:
is a cytotoxic action on target cells by _éffector. cells such as .
~ lymphocytes, .macrophages or polymorphonuclear leucocytes, which
requires not only effector cells and target_ce_]_.ls but also an antibody-
participating in the induction of the cytotoxic event.
30 The term “mixed lymphocyte reaction” hérein means a biological
phenomenon abbreviated as “MLR.” The reaction is also referred to
as mixed leukocyte reaction. : : .
Allogenic leukocytes or lymphocytes derived from distinct
. individuals are mixed with 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). ‘I'l'_u.s reaction is referred



First, nmessenger RNA encoding the protein of interest is prepared 30 from
tissues or cells expressing and producing the protein of interest. nRNA can
be prepare (mi-,ght]i ng total RNA by a known net hod such agct/rn1/0403s

guani di ne-t | ocyanate nmethod (Chirgwin, J.M et al., Biochemstry, Vol .18
, p!'5294, 19 79) , hot phenol met hod, 05 AGPC net hod, and subjecting it to
affinity chromatography using oligo- dT 211 ul ose or poly -U 35 Sepharose.
Then, with the nRNA obtained as a tenplate, cDNA is synthesized, WO

01/ 87981 P&V/asPMLRO483bogeid MLRIxanpl e, by a wel:l-known nethod using
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expresd a gene enNAocehagdime ATGIMpEpitirularlyhprpfesabiy imment ADEIM)N < host
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by, for. exteptmiction enzymes, and as required, llgat:l.ng the resultant DNA .
fragmentwith a linker DNA or tag by using an appropriate DNApolymerase
-or the like. The DNA encoding AILIM ligand can also be prepared in
the same manner. :
25 An exemplary method will be shown below to clone the ¢cDNA encod:.ng
AILIM (particularly preferably the human AILIM; the protein is
hereinafter referred to as the protein of interest) from the mRNA.
A DNA encoding ATILIM ligand can also be cloned in the same manner.
First, messenger RNA encoding the proteinof interestis p'repared
30 fromtissuesorcells expressingandproducing the proteinof interest.
mMRNA can be prepared isolating total RNA by a known method such as
quanidine—thiocyanate method (Chirgwin, J.M. et al., Biochemistry,
Vol.18, p5294, 1979) , hot phenol method, oxr AGPCmethod, and subjecting
it to affinity chromatography using oligo-dT cellulose or poly-U
35 Sepharose. :
Then, with the mRNA obtained as a template, cDNA is synthesized,



30 a nethod in which the phage DNAs. are introduced into grown hosts after
in vitro packaging. In vitro packaging can be easily perforrred wth a
COoMmer Ci aldvé ﬁ%ﬂ@' able in vitro packaging kit (for exanplg zoduct  from
Strat agene P rsham). The cDNA encodi ng the pol ypepti e of t e pr esent
i nvention can 35 be isolated fromthe cDNA |ibrary so prepared according
to the nethod nmentioned above by: conbPRi ng general cDNA screeni ng met hods.
H 1l WD 01/87981 PCT/JP01/ 04035 54 For exanple, a clone conprising the
desired cipAerampbe, wame&d-kbgwmmhthm usdingnyeversel trarscrdptase sodh
(Crunstei [0, or
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screened py Vljtgoaggbkg}éhﬂg the region by PCR with synthetic PCR prinmers.
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use en nmany _cl ones are subjected to nucl eot j de uence
of the D\M§LESIEBLRTnESCYs BEedY e &8&55 b?‘%ﬁaarﬁ?‘?ﬁl rrevh'ﬁﬁjjﬁ xam
et al. Prvectd¥ais appdded Qeimmusilogivel: sareqningay nerkignas behew,

di deoxynugd &Qr i 194 H Pedndt &Rk 38 ekgﬁcahgabeae eRBbADEY tisé Pl yIeRAa il 3 -
(Sanger et_al. Proc. 546d3 5467 (1977)).

The whol e2Hrthe B5PEEB f’veﬁfe‘mgéﬁe eh%%%% %eefeﬁéP@gep?‘T te of ' the present

i nverts on can kbNAciHmbedhseyteddindory pllhentddye Bt akatRles the metbedd
above wit a?&h‘i:i&téﬁ’rhlemmaﬁémﬂ'ﬂ éQoﬁih 22 iaﬁo%x?ﬂ@l&ﬂtétg tdRond

fer 1 Vet 190 Cofd Staippay Chefhs ryﬁe Rt
‘as nenti otmmdvénby amhag‘eohrleghpngowetﬂwdsxa@bﬂ ddel medhed Rfi lﬂ’.vlﬂlnhzed
preferabl y QY. IBRAVULNiAEIdeesettfcal approach, Vol.1, p.49 (1985))i. These
20 -methods can be simply performed by using a commercially awvailable
cloning kit (for example, -a product from Takara Shuzo). - The
- recombinant plasmid or phage vector thus obtained is introduced:into
appropriate host cells such as a prokaryote (for example, E. coli:

XLlBlue MRF’, DH5¢, HB101l, MC1061/P3, etc.). _
25 Examples of a method for introducing a plasmid into a host are-

calcium chloride method, calcium chloride/rubidium chloride method
~ described in Molecular Cloning, A Laboratory Manual (second edition,
. Cold Spring Harbor Laboratory, p.1.74 (1989)), and electroporation
method. Phagevectors canbe introduced intohostcellsby, for example,
30 amethod in which the phage DNAs are introduced into grown hosts after
in vitro packaging. In vitro packaging can be easily performed with
a commercially available in vitro packaging kit (for example, a product
from Stratagene or Amersham) . : ’
The cDNA encoding the polypeptide of the present invention can
35 Dbe isolated from the cDNA library so prepared according to the method
mentioned above by combining general cDNA screening methods.
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30 and the DNAs are deproteinized by repeating phenol extraction. RNAs are
digested preferably with ribonucl ease. The DNAs obtained are partially

di gested wigh, p.{;g?prl ate restriction enzynes, and the DNRwmfphA@IRNt S
obtained are anplified with appropriate phage or cosmd to generate a

|l i brary. Then, clones having the desired sequence are 35 detected, for
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cul ture sugsLiad any.s56d he1PrDh)el &k Oftnd NhSEESEyridEIRR 104! %%@néyp@r BRA ANt
can eaEbI yggrrg:ll.J ! I'IIJ!O% me%l(u)oc? XJSL:{%Ignﬁuaﬁ;el HI[IQ ?g]ar.rf)ge togr alph¥rggd Nat?!. 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 isclated from the genomic DNA . derived from the cells expressing
the polypeptide of the present invention as mentioned above by the
following methods. '

Such cells are solubilized preferably by SDS or proteinase K,

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

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



There is no particular limtation on the type of expression vector for the
production of the reconbinant AILIM (or its extracellular region) , as far
as the ve%&ro /Eng ¢f €pl i cated and mai ntained or produced bp‘[] sI y in any
of various hosts such as prokaryotic cells and/or 35 eukaryo eI | s. Such
expression vectors include plasmd vectors and phage vectors (CI oni ng
Vectors: A Laboratory Mnual, Elsevier 35W0 01/87981 PCT/ JP01/ 04035 56 New
York, 1985). The expression vector can easily be prepared by ligating the

DNA encodtmg p‘i«'elsbh‘l:(ﬂivériﬁoﬁxié asrlditledr ££68I 1) clbhdls by R&EDEISRWwith
r econbi naj ayv |IabI eint Og art. (plasm d DNA and bacteri ophage 5 DNA) by

n
t he usual ?Pgirr‘?'o °§pe3 ¥ie X rﬁﬂ é’? of the vectors for reconbination used
are E. coli- demgdlp#m a@f RNA knagdPRRIRE prqiRR826E ingeieet hyURER caand

gllﬁt? Zﬁﬁﬁg&b&%@'ﬁs%gﬁ mrﬁgﬁﬂﬂ@ Tcgg@k ﬂ&&ﬂi@: and %ﬁ&éilrgg,fof
phage ar e 3‘1% %‘gﬁlﬁ?&@igﬁsﬁc@%’ 3'1’5 gufﬁaﬁr’ﬂ?tgﬂg &%r?gl t%?ah :

Vi rus (p\idﬁ@@pelmlmfageh;onucﬁumm and mew, tecladiogiias?i KYORITSHd
nucl ear PSHOBIOG, §9§2VI&H§ Plasm d vectors are useful, *when a DNA
encodi ng AlLIM g th ent | onégart cul 2{ r ef erablé t he human AlILI M
or its soluble rAa%’%‘F‘P ng the prgheiR of tiphelegprehemicaadly host
cell and sl;&ﬂhlesri.ebgt lex prtes sisnglthethidd,| Masedt te mﬁmceeotldélesekqmu-xcéel |,
or algt eré}?gd&iglgythge%,?@&éﬂ &xhtacgstul ar region of the AILIM

(particularly Bgefera uman AILIM I nt ended_to_be produced.
There is no paftPBfpEithe; Jrﬁ‘feé’ttFBH‘BﬁrE’tfﬂﬁaﬁﬁé( efegahlyithe hymap ATLIMY t he
vect ors oan acppreion tibergefie (mrefediably Al thdVlekbaateIlilad yegPonprancbabl y

t he huma :f%_!fn’ahc% I

encoded profeln |€1)£ vdatrz]%gégbﬁl?éﬁ ?golrtgggug og:;dlp g%y%??gl%%angﬁor '
eukar yot i SOMFOPLY udRg geRghbe crecombdntden trehnd gFﬁ%Ie usd e PN ohiedred 1 (-)
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suppl enent, acteri a, 8 tircu coli are used
as host c%"f"’iyg‘es Jé’S?p? 9§§|f6ﬁ99%’&1i sroodinghae FPWC%W%’%GS&eW&Feﬁeast a
pr onot er -Mdgetahgrthieeréall tant DNA Fragment ehtoa, 1idkex ViR encad), by tBéng -

protein qf, t Bgﬁﬁggfggé ﬁﬂlggtlkg%raggr& Natd §3xcodon, term natgr region, 30

and repllcon , or insect cells are used as hosts
The AILIM la.gand (particularly preferably the human AILIM-ligand)

or a portion thereof (preferably, the extracellular region) can be

prepared in the same manner.
A specific example is illustrated below. Namely, the DNA
prepared as described above is inserted into a vector, which will .
25 be described later in detaill, to yield an expression vector. Then
the expression vector is used to transform a host cell as described
below to obtain a transformant. The transformant is cultured and
allowed toproduce theproteinof interest intothe culture supexrnatant.
Theproteinof interest inthe culture supernatantcaneasilybepurified
30 'by using column chromatography and such. .
There is no particular limitation on the type of expression
vector for the production of the recombinant AILIM (or its extracellular
region) , as far as the vector is replicated and maintained ox produced
autonomously in any of various hosts such as prokaryotic cells and/or
35 eukaryotic cells. Such expression vectors include plasmid vectors
-and phage vectors (Cloning Vectors: A Laboratory Manual, Elsevier,

1



an expression vector is preferably conprised of, at |least, a pronoter, an
initiation codon, the DNA encoding the AILIM (particularly preferably
human Al LI {o @ 768'?9 present invention or its extracell ul aerr/gﬁmﬁm on, and a
term nation cog It may al so conprise the DNA encoding a signa

pepti de, enhancer sequence 5'- and 3'- ggtranslated regi on WO 01/ 87981

PCT/ JP01/ 04035 57 of the gene encodingthe Al LIMof the present invention,
splicing junctions, polyadenylation site, selectable marker regi on, and
replicon. NEheY@%&neégBéh vector may also contain., if required, a gene

for. ?ene anpl j[fl‘héaézkﬁés(s%hk%ét&f\aiaﬂ 8abl$ |He)’p!‘§ Qrec5 kﬁr ln.gat:n.ng thle

r onot er - rat or 0 ,eXpJs,ess r c
Punan A LI gocpbd el (BROH Retaret fulas Bedierl e o BEFHSE B0
bacteri a. xeuybigetion pvaidieble in therattor(plaswic Db&nam Dabgarmpl'(@)
sequenge () rﬂﬂeeusﬁé%ethger esa@émlﬂc Wﬁﬁﬂplé@%f‘oﬁﬁe'%mwﬁh' a,

It preferably corrprl ses Trp onoter, |ac pronpter, recA E)rom)ter XPL

pronot er, ﬁﬁ?"%ﬁﬁi‘@?us?‘éérﬁﬁoﬁ&lér derﬁquﬂJeaif“Pllges 8 ter
to expr esspum AUCLE, (pad tpUCABAr ygas prddmived| plinsm.’eds ,@Iudﬂvyasojnsnlﬂa gresent

i nvention %{Bé Saﬁétéa%‘?t‘ii&' sa@tﬁagl-a@ﬂaea/ giéémﬁ‘ﬁ s 5a9r?%§%t16r

pronot er, gr onot er ronot er SO on os{ 'S
Baci | | us, .ansk @63P4s Erampdes o PhSEGPL 3o poPeFterimphageofpel@s A phage ’
penP. [100Nod e amanimaiosn: in¥eit dihmshainL1393a Iﬁukﬁrqgﬁn)mtmi as suehrovimisy

mammal i an ﬁ%n ahocgggesaﬁ&e{neﬁ grg %ﬁgdpgg ve,qr%ormter retrovirus

pr onot er, pf oriot er matter of course, the
promoter is 20 FdesPidivastors 2Fe ‘h?ﬁﬁ?é'e‘ﬁl%ﬂ'blaeQNAl fneRAfng dELIMOL the
use. . an- enhwmrafiion (pattiailidnly poefexslBs Jhenhwhap raflangbloe nﬂstsﬂum

d h A T
Cor i nat | o Caen o & AdlRh L NiRndklRS v [ilsedilh TR THYSE UEEE ana
i || ustiBat cEhereby Eaprpaaing rtheoddhIMUsBarhy ﬂ@"ef@q?atoér kheghog nweh ©r
t er m nat or $ltexra tivedy asth belmmt @xtikagédluldk I ephicAn dEamhea AXYAM

corabl " GREEAANER0 LUEpURBLE cHRpfNGG 14 HEBhoRs e PEEOR.
prepar ed f¥eeRe isaner pariplaadsrdlimitation ee ﬁlécbllalﬁﬁﬂé-d Fegtossems Bampl es
of a prefeisibiige meaﬂ:&ds::aﬁeexﬁ%w&her gehs ahddding alrrder i(pattyvest{HANA
f ragmezrbt O;?:E'e eragalyy the %}nlarquILIM) ‘or its soluble extracellular region and
produce the encoded protein in various host cells such as prokaryotic
cells and/or eukaryotic cells. For example, such plasmids include
PMAL C2, pcDNA3.1 () , pEF-BOS (Nucleic Acid Research, Vol.18, p.5322,
1990; ete.), pME1S8S (*Handbook for genetic engineering, ” Experimental
25 Medicine, supplement, 1992; etc.), etc.
When bacteria, particularly E. coli are used as host cells,
an expression vector is generally comprised of, at least, a
‘promoter—operator region, an initiation codon, the DNA encoding the
protein of 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 i:romo'ter,
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
a2 signal peptide, enhancer sequence, 5/~ and 3‘-untranslated region



pBR322 with appropriate restriction enzynes) for E. coli, yeast 2 pl asm d
or yeast chronosonal DNA for yeast, and pRSVneo ATCC 37198, 35 pSv2dhfr
ATCC. 37145441 f}ﬁ’% NMIneo ATCC 37224, pSV2Zneo ATCC 37149pcrirYsisé . etc. .for
manmal i an cel 111111 WO 01/87981 PCT/ 37P0O1/ 04035 58 An enhancer
sequence, pol yadenyl ation site, and spI|C|ng junction that are usual |y
used in the art, such as those derived®from SV40 can be al so used. A

sel ect abl e nar ker usual | y used can be used according to the 5 usual

net hod. BxBnjlegenkeercédiane thesATLIMoE Jecprésentinvientions, spldedhgas

tet racycl tlm' ¢ T;lcll LB deRf1 KRS Ee, 20sh ddbamdi 'ﬁfﬁzjkbﬂa%%glgﬁneand
Exanpl es a gené gene anplificafion are di hydrof ol ate, ?e]duct ase

( DHFR) geTfﬁPllth’m FhrerprRasd ofIRS tarIAY 2150 FRRFRIMMTE TeTBl 2 g6t amat e
synt hase f&neyeridampiiftcslicton nasekgehethal nid msneldgcasddxyl ase gene,

hygromyci n- B- pho vgﬂg&&@é]% ?%@é@oﬂ%‘&mﬁ%@zﬁ{&ss %@%@@M@ﬁ%mﬂ@ etc.

The expression esent I nventTon can be prepared
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i nvention,, fernjnation t gg;lﬁg , t e
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restrictitee élqsetslgeﬁﬂs#@tré ## ¢ HtoPreferaaly |°€@P6hs%?1ﬂ??lae?r°‘&‘a’$?’be lagsed by

the ugpal pPgidig Syé&ap%omdtger}tup@ﬁ Wohbtér | Qpb bEsmderENEREproiid et ,
Formants of the present invention can be

ligation Usi q_%]ﬁ Ii gase. Trans

prepared UC|ng t he expression vector nentioned above into_host
cells. Host cExpwplesdof natheompteefio jakRIRSRohar BIHEY (PRFEplasl¥ong as
they are godmatddlyen lmatﬂmmmewltnsqsx@seuemnmaﬁ ioantEs adtwscelAmlard can
be transforned. .Exanpl es ar ri alngell's
or artifiteHEI l@s*’%"f saﬁgdﬁ?’"z% rﬁ:?fnﬁgﬁ %E?‘(é}é‘égﬂsy uséﬁoﬁﬁéﬁchﬁl cal
fiel diof pimmqiressemd snvant | @rer the hosinps Bachileer pramplat fbereef arand
Baﬂ | US)SLOJY%FQ:SQCCBNZ)WFFB' ,CBeAP pidnoter afdi .glralozc.el l's, or i nslect
cells. . E ol i ni Le [ r r anpl es
cel !5 S0\ Wagh' pfh ENTEL £RarIbE 0L R 4 a4 Rette

cells (C@xample@mﬂeresgma SWO-deriyed pramoter, Fetrquirugqropofereheat

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 inhost cells, and includes a natural plasmid, anartificially
30 modified plasmid {DNA fragment prepared from a natural plasmid), a
synthetic plasmid, and so on. Examples of a preferable plasmids are
PBR322 or its artificial derivatives (DNA fragment obtainedby treating
pBR322 with appropriate restriction enzymes) for E. coli, yeast 2
It plasmid or yeast chromosomal DNA for yeast, and pRSVneo ATCC 37198,
35 psv2dhfr ATCC 37145, pdBPV-MMTneo ATCC 37224, pSV2Zneo ATCC 37149,
pSV2bsr, etc. for mammalian cells.




hanster-derived cells (BHK, CHO etc.), nonkey-derived cells (COS1l, CGS3,
COs7, Cvi, Velo, etc.) , and human-derived cells (Hela, diploid 35

fi brobl ast -gdgr.i cells, nyeloma, Namalwa, etc.). An exXp@EHph ctor can
be introduc‘ggot f’ginsfor med ‘WO 01/ 87981 PCT/ JPOL/ 04035 58,r (trgﬂgjc?ﬁced))
into host cells by known nethod. Transformation can be perforned, for
exanpl e, according to the nethod of Col&n et al . (Proc. Natl. Acad. Sci.
USA, Vol .69, p.2110 (1972) ) , protoplast method (Mdl. Gen. Genet.-,

Vol . 168, p. 111 @EO7éyhancer5 sequenspet gelyadehptatibn Mylte B ahd | splicing

Vol .. 56, p. 200:£1G/ tha+ WieMu L 157@8L & 13 endackerdrd Bs 14Qlse adidGidd ¥8om
subtilis, etc.), the method of Hi nnen et al. (Proc. Natl. Acad. Sci. USA,
Vol . 75, p. 3949 ¢amps plso gsed; ¢ hj um et hod (J. Bacteriol ., Vol.153, p, 163
(1983)) when. tlresehestabhle Backbanmmaddy used\dan he usedeagebbdihgftoGthdiam

Vi rol , V, : ' : and
the merhodiagsl iotnad, B bg ol PR gdiphanis gfhde 30rBlriRR5kTeo!
(1983) ) wABAR aeheeHRASlApe  Pci1din; o kapamgain, and GR&?‘l‘i”égﬁ kangfet he
Al LIM (pargenal arly preferably human AILIM of the present invention
(soluble ALIM £8a08sP0e W GRthe FRxDYehd! LinileiBl 1 LANN OIS oEb LD
followng this termeinel udes 17ans uctants) “conprising an expression vector
prepar ed asedeptasshdPHERhogene n thymidine kinpse 9/PRl MEPBEGIR casistance

be’ Er orbicegehd, flRtamate sy-zwgma_se déRke N HdenoBlingRilahipastegaid y otNHRALAE
r n I I n
nocessary PErTHUSiRY donds nhaepRAETh-SpEne Mo AIARRCE Jold RER-ZRUEEC

car bon souftangerbagvilagscgenextetdr sol ubl e starch, and sucrose, and

exanpl es of the THNELPPEESE AN vEEENLE Hlid OSSN AUTERL BH1E AREY bitBbSLd S,
nitrates, am nq:.am tc%ﬁgl nmeet xtract,
e1

ds, corn steep lJiquor,.pe e J
soy 25 beaﬁyc%%n lngﬁas%%taé’t océﬁ?‘gg%ﬁjfy #fn%léxp r%’gpeaﬁ'uey el %voenﬂ'ef’ &°8ther
nutri ek s promotsmmphitiabidmerdan, PNaknceding dhanptateignpEithe prhkent de,

sodi um di h!ﬂi’r@ﬂ'@i’ﬁiﬂ%@ﬁﬁlﬁti@ﬁ%o%_ﬁr)%ﬁ%ﬁﬂhﬁﬁ&ﬂ@éﬁioﬂj ta@hRpprapkiltotics

(for exanple,.tetracycline, neonycin,. .ampicillin anmycin, .etc, 30
Gl L vat | ORSPLSR 1 of honsEreds AR SRRE TN 47 agnants (208 exapp LS [1fikess,
condi t i onsreathiciidrespbeatgamerapeidoni theothedi sestridtionl envyms)on cennke ar e

sel ect ed appe@Ny eh&lusua hddlod BEcR Y 8i e S iord RELRILELIErL AVEIH LARYhS

over produced.
. P E(? or ligation using T4 DNA ligase.. .

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

- long as they are compatible with an expression vector mentioned above

25 and can be transformed. Examples thereof a:r."e various cells such as
natural cells or artificially established recombinant cells usually
-used in technical field of the present invention (for example, bacteria
(Escherichia and Bacillus), yeaS'i: (Saccharomyces, Pichia, etc.),
animal cells, or insect cells.

30 . E. coli or animal cells are preferably used. Specific examples
are E. coli (DHS50,, DH10B, TB1l, HB101l, XL-2Blue, etc.), mouse—~derived
cells (COP, L, Cl127, Sp2/0, NS-1, NIH 3T3, etc.), rat—derived cells,
hamster-derived cells (BHK, CHO, etc.), monkey-derived cells (COS1,
COs3, Ccos7, cvi, Velo, etc.), and human-derived cells (Hela, diploid

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

An expression vector can be introduced (transformed



Specific nmedia and cultivation conditions used depending on 35 host cells
are illustrated below, but are not limted thereto. Wen the hosts are

bacteri a, gi ﬁycet es, yeasts, filanmentous WO 01/ 87991,0{3%(,35%/ 04035 60
fungi, liquid nedia conprising the nutrient source rrentlone ove are

appropriate. The nmedia wwth pHS5 to 8 are preferably used. Wen the host

is E. coli, exanples of preferable nedP& are LB nedia, M@ nedia (MIller et
al. Exp. Mdl. Genet., Cold Spring Harbor 5 Laboratory, p.431 (1972)), YT
nedi a, et ¢traidgedipsentedicst ullllsi Vie} iigidwaaRebBBo@e! f or med usually at 14

to 43 C for ab hQur ration and stirrin ssary.
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t t0,.20% f et
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necessar ythe\hostehardobtsect aelilssect cell, an exanple of nedia is Grace S
25 rredl a cont ame@&&@b@h@% BEGEEH Mrfér M\'f?%%, r ?ga g%; y

04 (1985 t he Fod FEIERPH vat
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protein. way.the culture supernatant Nanel y, a . culture filtrate.
(supernatant) . ife ARERAL SPmOY1 d PP FEENNG SdipEiS Ja'ijtoﬁagdu(}@e itiorganic

20 nitrogen source, or organic nitrogen source necessary for thé growth

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

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

30 . Cultivation 1s performed by a method known in +the art.
Cultivation conditions such as temperature, pH of the media, and
cultivation time are selected appropriately so that the protein of
the present invention is overproduced.

. Specific media and cultivation conditions used depending on

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

When the hosts are bacteria, actinomycetes, yeasts, filamentous




35 centrifugation of the obtained culture, and the pol ypeptide or
pol ypeptide fragnent of the present invention is purified and isolated WO

01/ 87981 quaﬁ%{,p4035 61 fromthe culture filtrate by dcdigpiGidads net hod
commonly used I1n order to-purify and isolate a natural or synthetic

protein. "Exanpl es of the isolation and ptbrification met hod are a net hod
utilizing specific affinity, such as af % ty chromatography, a nmethod 5
utilizing solubility, such as salting out and sol vent precipitation method,
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carrier, ptheusedial fggpreferably 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’s
25 mediacontainingfetalbovine serum (Proc. Natl. Acad. Sci.USA, Vol.82,.
p.8404 (1985)).. ThepHthereof ispreferablyabout5to8. Cultivation
can be performed usually at about 20 ‘to 40°C. for 15 to 100 hours with
aeration and stirring, if necessary.
The extracellular region (soluble AILIM) of AILIM of the
30 - invention (particularly preferably the human AILIM) can be produced
by culturing the above-mentioned transformed cells {particularly,
animal cell or E. coli) and allowing the secretion of the protein
in the culture supernatant. Namely, a . culture filtrate
(supernatant) is obtained by ‘the method such as filtration or
35 centrifugation of the obtained culture, and the polypeptide or
polypeptide fragment of the present invention is purified and isolated
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20 fraction compr:LsJ.ng the polypep ide 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 by the usual method as illustrated above.
In the present invention, the term "insoluble carrier” means
a carrier which is used to immobilize polypeptides on them by physical
adsorption or chemical linking. For example, the carrier can be tl)
plate, test tube, tube, or the like having internal space, bead, ball,
30 filter, membrane, or the like made of water—-insoluble materials
including plastics such as polystyrene resin, polycarbonate resin,
silicon resin or nylon resin, or glass, and (2) insoluble carrier
used in affinity chromatography such as cellulose carrier, agarcse
" carrier, polyacrylamide carrier, dextrancarrier, polystyrene carrier,
35 ©polyvnylalcohol carrier, poly amino acid carrier, porous silica’
carrier, etc. '
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an enzyme, at least a substrate is necessary for the detect:l.on.
Various types of substrates can be used depending on the type of method
20 formeasuringenzymeactivity (colorimetry, £luoroscopy, methodusing
bioluminescence or chemical luminescence, etc.). For example, when
. the label is peroxidase, hydrogen peroxide can be used as a substrate.
Alternatively, when the label is biotin, avidin or enzyme-modified
avidin is commonly used but is not limited to them. As required,
25 a variety of luminescent substances can be utilized depending on the

type of substrate to be used.

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

30 assay as well as the convenience of manipulation. '

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

Specifically, the principles of various methods as described

35 ' in “Immunoassay (3™ Edition., eds., Eiji Ishikawa et al, Igakushoin,
1987) 7 can be applied.
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using multi-well microtiter plate having many wells. such as 96~well
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20 immobilized and also using a counterpart labeled with enzyme such

- as peroxidase or with biotin. -

Brief Description of the Drawings

_ Figure 1 shows respective reactivities of anti~human IgG
25 antibody, anti-human Igk antibody and anti-human IgFc antibody to
the human anti-human AILIMmonoclonal antibody, analyzed by cell ELISA
using a flow cytometer.
Panels (a) to (1) show. respect:l.ve results of the assays indicated
below. , .

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

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

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

itk



Panel (1) : result of assay in which. human anti-human Al LIM nonocl onal
anti body JMab-139 was used as a primary antibody and biotin-I|abel ed
anti - human {yghksaaii body was used as a secondary 5 anti beghyspolié@sscur ve
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whi ch human anti-KLIl nonocl onal antibody was used as the control
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Panel (g): result of assay in which human anti-human AILIM
monoclonal antibody JMab-138 was used as a primary antibody and

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

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

25 antibody. '

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

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

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

35 monoclonal antibody JMab-139 was used as a primary antibody and
biotin-labeled anti-human Igk antibody was used as a secondary



The vertical axis indicates fluorescence intensity as an index of binding
activity to the reconbinant cells, and the horizontal axis indicates the
concentr at $hsst N anti body added. 5 The term "CHO' i re
|nd|cates‘¥ﬁe ré?ult of a binding assay to the wld- tyg%+@ﬁkﬁhg¥l

"human" indicates the result of a binding assay to the human

Al LI M over expressi ng reconbi nant CHO gall. Fi gure 6-shows bindi ng
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20 The texrm “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. _ : : C o

Figure 4 shows binding activities of various human anti-human

25 AILIM monoclonal antibodies or human anti-KLH monoclonal antibodies
as a negative control to human AILIM-overexpressing recombinant CHO
cells or wild—-type CHO cells.

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

30 indicates the concentration of the antibody added. .

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

35 Figure 5 shows binding activities of various human anti-~human
AILIMmonoclonal antibodies to human AILIM-overexpressing recombinant
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Figure .7 shows binding activities of rat anti-human AILIM

20 . monoclonal-antibodies to mouse AI-LIM_—overexpressing recombinant.CH'O
cells or wild-type CHO cells. '

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

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

Figure 8 shows binding activities of various human anti-human

30 AILIM monoclonal antibodies or human anti-KLH monoclonal antiboaies

' as a negative control to mouse AILIM-overexpressing recombinant CHO
cells or wild-type CHO cells.

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

35 indicates the concentration of the antibody added.

The texrm *CHO” in the figure indicates the result of a binding



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_crar’ indicates the result of a binding assaychseolffss at

Al LI Mover‘%ég{lse"g’gi ng reconbi nant CHO cell. Figure 13 shoﬁ/s bi ndi ng
activities of various human anti-human__Al LI M nonocl onal antibodies to rat
Al LI M over expr.essi ng reconbi nant CHO €&l1s or wild-type CHO cells. 10 The
vertical axis indicates fluorescence intensity.as an index of binding
activity assdyhaor eheninl XdrtiypecCHO, callll, tane Moongehtizdizaites thelimsbds t he
concentr at j L he | L s sk Ag iR ohb @HES: CREI cat es
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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 fluorescence intensity as an index
of binding éctivity 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 ;esult Pf
a binding assay to the rat AILIM-overexpressing recombinant CHO cell. .

Figure 12 shows binding activities of various human anti-human

AILIM monoclonal antibodies or human anti-KLH monoclonal antibodies
35 as a negative control to rat AILIM-overexpressing recombinant CHO

cells or wild-type CHO cells.




anti body. 5 The vertical axis indicates the anount of cellular

I ncorporation of [3H thym dine.as an index of the degree of cell
proliferatigggogpg; the horizontal axis indicates the congeitiphpédssn of
human anti-human Al LI M nohocl onal anti body. Figure 17 shows proliferation
activity of T cells derived from 10 a ngrnmal healthy person "donor B" in
the assay for the activity of transduci costimul atory signal by various
mouse anti-human Al LIM nonoclonal antibodies using a mcroplate coated
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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

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

transc}ucing_costimulatory signal by various mouse anti—human AILIM

monoclonal antibodies using a microplate coated with anti-human CD3

: monoclonal antibody together with mouse anti—human AILIM monoclonal

30 antibody.

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

35 Figure 16 shows proliferation activitir of T cells derived from
'a normal healthy person “donor A” in the assay for the activity of



anti body. 5 The vertical axis indicates the anount of cellular

I ncorporation of [3H thym dine as an index of the degree of cell
proliferatyggysasnd the horizontal axis indicates the cegp mb%gon of
human anti-hurman Al LI M nonocl onal antibody. In this figure anti - KLH'

i ndi cates result of assay in which 10 human anti-KLH monocl onal ant i body
was used as the negative control, insf8ad of the human anti-human Al LI M
nonocl onal antibody. Figure 20 shows proliferation activity of T cells
derived ftoansdachagnedstimmiidtpryessnal’ bﬂO&ij‘J.oGs hinflaih R taASEaNah ATIIIME
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of [3H thym di degr ee. of liferation, .and 20
t he h(lggrl zont al hﬁ%l‘%%ti i c%g(ié l?)ﬁlggg%sh fERSTRY §%8F11£’61{J) PANCHTPHFRIRD Al LI M
monoc| ona®f drilithyaidipg anies index ef theHEgreenef celdpraddferatiomssag in
which : amHd hbﬂi@éh‘tﬁiTBxEB NDed idatlesattd BoAYe B ati%80o AhuhBg aﬂﬁﬁalhmﬁsn
control, Ahgﬁ} e%d o1r|_ f B’ﬁ’e;fﬁf nti-human Al LI M nonocl onal anti body. 25 -
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hori zont al tﬁ ? I ndi cates the concentration of human anti-hunman
nonocl onat™ARer¥ bdy. 35 In this figure, "anti-KLH' indicates resul t of
assaysi n whi chThéywemhieml axk$ kindberoies sorted amMﬁnﬁyeMa:shﬁomoh:hEimgat ive
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In this figure, “JHC1l” indicated result of assay:in which '
20 anti~human CETP monoclonal antibody was used as the negativercontrol.,

instead of the mouse anti-human AILIM monoclonal ‘antibody. .-

Figure 18 shows proliferation activity of T cells derived.from
a normal healthy person “donor B” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM

25 monoclonal antibodies using a microplate coated with anti~-human CD3
monoclonal antibody together with human anti~human AILIM monoclonal
antibody.

The vertical axis indicates the amount of celluiar incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and

30 ‘the horizontal axis indicates the concentration of human anti-human
ATLIM 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 " Figure 19 shows proliferation activity of T cells derived from
a normal healthy person “donor B” in the assay for the activity of

I




5 "127": human anti-human Al LI M nonocl onal anti body JMab127.. Figure 22
shows proliferation activity of T cells derived from a nornmal healthy

person "dongp of/s7ek) the assay for the activity of transdyshdeios3s
costinmulatory signal by various human anti-human:- AlLIM nonocl onal

anti bodies using a mcroplate coated with anti-human CD3 10 nonoecl onal

anti body together with human anti - human 7R LI M monocl onal  anti body. The
vertical axis indicates the amount of cellular incorporation of [3H]
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anti bodi es usi ngPathig rioiduiee tRteELH"t indinatasuresuldpet aesrw ionehich
anti bolly tbehentiv-KhH mombelenal ahuibodpwesMsanas! QiRahegativieb8Ntrdh e
vertical . axisedfi A0 e r. pncorporati 0 of [3H
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Al LI M rmnogrhgﬁ%i nti body JMab13B. "139": human anti-human AlILIM

monocl onal anti body JMabl 39. Figure 24 shows proliferation activity of T
cell's derived fE8mveriisalmxiisHiodicajepthe enotnbodcellular iheormssryticar t he

activity odf [°H] thymidine as an index of the degree of cell proliferation, and

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

In this figure, ™“JHCl1” indicates result of assay in which
anti-human CETP monoclonal antibody was used as the negative control,
_inst_ead of the mouse anti-human AILIM monoclonal antibody.

25 - Figure 21 shows proliferatioﬁ activity of T cells derived from
a normal healthy person “donor C” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM

- monoclonal antibodies using a microplate coated with anti~human CD3
monoclonal antibody together with human anti-—human AILIM monoclonal

30 antibody. '

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

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



transduci ng costinul atory signal by various human anti-human AlLIM
nonocl onal anti bodies using a mcroplate coated with anti-hunman CD3

monocl onal L9edy together with human anti-human Al Ll M:Wﬂ)%io%‘a'
ant i body. v{%‘ﬂ 72’9'vertical axi s indicates the anount of cellular

i ncorporation of [3H thym dine as an_i ndex of the degree of cell
proliferation, and the horizontal axi &lindicates the concentration of
human anti-human Al LI M nonocl onal antibody. .In this' figure, "anti-KLH'

i ndi cat esinsdmad odf theshymam amtiichumas AIREM moncclkhil nemoiddagiyal anti body

was used as thgifpagabbVer LY B9k, asi BsiERfs 0f the human anti-human AILIM
nmonocl onal antibody. O her notations e as fol Lows; ; 42 human

anti - human Al LPW%BOE\’%IE‘%PBEG? BihB proclenal . Yari¥rbhatan
Al LI M nonocl onal.2arnt i bayn Hyviti+Adman 28I M) mronogd onab ven tpiboldyt gMabll 26.
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MoUS € gantmondidIvna l Add Modnesdeahal: Wit hotlsn a3 i-Auhin RILIYWocL1OHEL" .
I ndi cat es :{t%.%%ld of assay in which anti-human CETP npnocl onal antibody was
used as tHenegative control,  instead of the mouse anti-human Al LIM

monocl onal . ant Thedgrticglpgis dpdicaies Bhorpeertaef saliwtaringerporatien| s
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CD3 WS 0AXZd8mopcTloral/Iibedy. 73 nonocl onal anti body toget her “wi t‘h human
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Other notations are as follows: S N
20 %1287: human anti-human AILIM monoclonal antibody:JdMabl28.
»1357: human anti-human AILIM monoclonal antibody JMabl35.
»1367: human anti-human AILIM monoclonal antibody JMabl36.
Figure 23 shows proliferation activity of T cells derived:from -
a normal healthy.person “donor C” in the assay for the activity of
25 transducing costimulatory signal by various human anti-human AILIM

monoclonal antibodies using a microplate cocated with anti-human CD3_ :
monoclonal antibody together with human anti-human AILIM monoclonal

antibody. . o L R
The vexrtical axis indicates the amount of cellular incorporation
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-KLH monoclonal antibody was used as the negative control,
35 instead of the huma_'n anti-human AILIM monoclonal antibody.
Other notations are as follows:

1]



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 aglgejassgpn Al LI M nonocl onal antibody. 10 O her p@ffli/fMass are as
follows: "124": human anti=human Al LI M nonocl onal anti body JMab124. "126":
human anti.- human Al LI M nonocl onal antib JMab126. "127": human

anti - human Al LI M nonocl onal anti body J 27. Figure 27 shows
proliferation activity of T cells derived from15 a nornal healthy person

"donor D' in. thil3csapumgn ahblduman AIIGM mppaaberal aptdbody ndtlabbi .
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I ndi cates the anou Ul ncorpora
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i ndi cat es uhets@acefntﬂeé itmal ahitieuni lkmmﬁﬁonébléﬁélmiﬁﬁbaa | antibody.

5 1n this figur t B’ Lndicate .t of '"assay in whic human
anti - KLH nonocl g?\ eaxn O{L%ﬁn\%'vagsir%saesd%gg' ﬁg negative control, instead of

t he human anti - h‘Uh%[h" —AI@FMM’BWQE‘I‘WH Mﬁaﬂiyom9noclonal antibody JMab140.
®141”: human anti~human AILIM monoclonal antibody JMabl4l.

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

25 antibody.

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

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

' Figure 26 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of

35 transducing costimulatory signal by various human anti-human AILIM

monoclonal antibodies using 2 microplate coated with anti~human CD3



O her notations are as follows: "137": human anti-hunman Al LI M nonocl onal
anti body JMab137. 10 "138": human anti-human Al LI M nonocl onal anti body
JMab138. waed1UMAN anti - human Al LI M nonocl onal anti 39.
Figure 29 s%gass”%r oliferation activity of T cells deri vggﬂﬁ"‘g’?@g}

nor mal . heal thy person "donor D' in the assay for the activity of

transduci ng costinul atory signal by va¥3ous human anti-human AILIM 15
nonocl onal anti bodi es using a mcroplate coated with anti-human CD3
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20 ' The vertical axis indicates the amount of cellular incorporation
of [3H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of mouse anti-human
AILIM monoclonal antibody. ' '

In this figure, “anti-KLH” 1nd1cates result of assay in which

25 human anti-KLH monoclonal antibody was used as the nega'l::.ve control; -
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:.
*1287: human anti-human AILIM monoclonal antibody J'Mab128.
*1357: human anti-human AILIM monoclonal antibody JMabl35.
30 “1367: 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 micropl'ate coated with anti-human CD3

35 monoclonal antibody together with human anti-human AILIM monoclonal
antibody. ' .

k-




nonocl onal anti body together with human anti-human Al LI M nonocl onal 10
anti body. The vertical axis indicates the amount of cellular incorporation
of [3H thyg filil $6312s an index of the degree of cell prol ipb@piloads and,

the horizontal axis indicates the concentration of human anti-human AILI M
nonocl onal antibody. 15 In this figure, J"anti-KLH' indicates result of
assay in which human anti-KLH nonocl onzZI4 anti body was used as the negative
control, instead of-the human anti-human Al LI M nonocl onal anti body. O her
not ati ons are agheotdubicalaxisindigagas theiampunheimglivlasidsrsparation
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of [3H thym di Ras ggté{\% rd RS ¢89hi6RsOf cell proliferation, and 30

the horizontal axis ind.cates the concentration of human anti - hurran Al LI M

nonocl onal ant i bddy " i Auman aytiginman: AALIM apepoglomadpatibedy Maffl Hssay
in whixth hunman “amsih Khbin 2o neyett icihadmaan AT D DM ymovsse Jissad aatﬁhedylegﬁldlm -

control,. inst e u I I ﬂﬁgﬁ
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The vert:.cal axis indicates the amount of cellular incorporation

of [*H]thymidine as an index of the degree of cell proliferation, and
20 - the horizontal axis indicates the concentration of human anti-human .
~ AILIM monoclonal antibody. '

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

25 . Other notations are as follows:
o . %1407; human anti-human AILIM monoclonal antibody JMabl40.

*1417;: human anti-human AILIM monoclonal antibody ‘JMabl41l.

Figure 30 shows proliferation acti'vity of T cells derived from

- a normal healthy person “donor E” in the assay for the activity of

30 transducing costimulatory signal by various mouse anti-human AILIM

monoclonal antibodies using a microplate coated with anti-human CD3

monoclonal antibody together with mouse anti—human AILIM monoclonal
antibody. . .

The vertical axis indicates the amount of cellular incorporation

35 of [*H]thymidine as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentration of mouse anti-human



The vertical axis indicates the amount of cellular incorporation 10 of
[3H thym dine as an index of the degree of cell proliferation, and the
hori zont al | ndi cates the concentration of human an Al LI M
nonocl onalwgﬂ&ggdy In this figure, "anti-KLH" indicat gg“?“ebgﬁbfﬁ of assay
i n which human anti-KLH nonocl onal anti body was used as the negative
control, 15 instead of the human anti 7Buman Al LI M nonocl onal anti body.

Q her notations are as follows: "137": human anti-human Al LI M nonocl onal
anti body ANBDM? 3onocldr8i: aﬂumuﬁnt i - human Al LI M nonocl onal anti body

JMab138. "139" nt | an b 20
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negat{ye %ﬂg instead of the human anti - human Al LI M rmnocl onal
ant i body not at I, oni are as fo \Q'ﬁ " 140" : ﬁg human Al LI M
nonocl onal ant i&XK® Agis ipdicy Ts ﬁﬁ‘ﬁ’ﬁﬁnﬁﬁfl H&ﬁ“ﬂ?‘t’f%%&& onal

ant i body df/bJﬁHalﬂhmelalgper&s 3D birdess opridlel degise off cedili prelifefratiow) lapd -

derived f MmNy ?311@5.’9 %.1;1Bqﬂ&f£§t{eg49§§ co;zZeﬁtfé’Ei@{ o8 ORinlRY ae{-SRandonor .

D' in the_assay actjvit vari ous nouse anti-human Al LI M
monocl onaﬁlﬁml%’d’i"&gnf‘ﬁ ?PEEH%‘Z%&‘ costimulatory signal, when a solution
of nase anti - mmﬁmd\lﬂllgm:enommﬁ"aindMys(readhtqgfdaqslaasé!) widshadded

al one to ﬁu £ QRk ¢ mgnggf&?gl Win 88y 'wagqma £03n "Rl GRakorAiH 1ROy .

The vertic axl s cat es amount of _cel |l ul ar incorporatjon of [3
thymvdl nlalﬁ§t%%i|‘#|d§?|e hupag, ﬂéﬁ’ré’é’?"&P ééﬂﬁ %}qcrl&'f‘af‘ ﬁ " the LA

hori zont al axi Dthed aatasidie aaenesntoilows: of mouse ant’i-human Al LI M
monocl onal  antifgd¥. puman anti-human AILIM monoclonal:antibody JMabl24.
20 '%126”:. human anti-human AILIM monoclonal antibody UMabl26: '
»1277:. human anti-human AILIM monoclonal antibody JMabl27.
Figure 32 shows prolifetration activity of T cells derived from
a normal healthy person “donoxr 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. ' '
The vertica.l axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and
30 +the horizontal axis indicates the concentration of human anti-human’
AILIM monoclonal antibody.
In this figure, “anti-KLH" indicates result of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
- instead of the human anti-human AILIM monoclonal antibody.
35 - Other notations are as follows: S
»1287: human anti-human AILIM monoclonal antibody JMabl28.

HET ]



10. 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

mouse anti -W;g-,ﬁ{ LI M nonocl onal anti body. Figure 36 shopspphfhdoss£r ati on
activity "of T 'cells derived from a normal healthy person "donor D' in the

assay for the.activity of ' 15 various human anti-human Al LI M nonocl onal
anti bodi es.to transduce costimnulatory si g§1al when a sol ution of human

anti-human Al LIM_ nonoclonal antibody (in |Iiquid phase) was added. alone to
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anti - human AlLj,Nyponocl onal anti body JMab126. 30 Figure 37 shows

proI iferation activity of T cells derived from a nornml_healthy person
"donor D' in theTh¥attichl axks ipgicatas e anatrE caliblrmaingoiperatipnLl M

nonocl @anal cEn{iHiabyresdine bsans dndex ofOshé Mebrberos eegnairamferatsoﬂ,uanan of
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alone to a mcropla Hiran m)noc onat
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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 CD3

. monoclonal antibody together with human anti-human AILIM monoclonal

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 monoclonal antibody.

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

Other notations are as follows:

*1407: human anti-human AILIM monoclonal antibody JMabl40.

35 “1417: human anti-human AILIM monoclonal antibody UMabl4l.

Figure 35 shows proliferation activity of T cells derived from



Figure 38 shows proliferation activity of T cells derived from a nornal
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20 of [*Hlthymidine as an index of the degree of cell proliferation, and.
the horizontal axis indicates the concentration of human anti-human
AILIM monoclonal antibody. - .

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

25 instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

*1247: human anti-human AILIM monoclenal ant:.body TMabl24,
»1257; human anti-human AILIM monoclonal antibody JMabl25.
*126”: human anti-human AILIM monoclonal antibody JMabl26.

30 Figure 37 shows proliferation activity of T cells derived from.
a normal healthy person “donor D” in the assay for the activity of
various human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a solution of human anti-human AILIM
monoclonal antibody {in liquid phase) was added alone to a microplate

35 coated with anti-human CD3 monoclonal antibody.

The vertical axis indicates the amount of cellular incorporation.




antibody. The vertical axis indicates the concentration of IFN-y, and the
hori zontal axis indicates the' concentrati on.of the nouse anti-human 15

Al LI M nonogl d)'ﬁ Ahoggntibody.' In this figure, 'JHCL" indi cpgpgerisst oOf
assay in whi anti - human CETP nonocl onal anti body was used as the

negative control, instead of the mouse, anti - human Al LI M nonocl onal
anti body. Figure 41 shows the anpunt of $EN- 1 produced in the Lculture 20
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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.
*1387: human ‘anti-human AILIM monoclonal antibody JMabl38§.
*139”: human anti-human AILIM monoclonal antibody JMabl39.

. Figure 39 shows proliferation activity of T cells derived from

a normal healthy person “donor D” in the assay for the activity of

_30 various human anti-human AILIM moncclonal antibodies to transduce

costimulatory signai when a solution of human anti-human AILIM

monoclonal antibody (in liquid phase) was added alone to a microplate
coated with anti-human CD3 monoclonal antibody.

The vertical axis indicates the amount of cellular incorporation

35 of [*H]thymidine as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentration of human anti-human



In this figure, "JHCL" indicates result of assay in which anti-human CETP

nonocl onal anti body was used as the negative control, 15 instead of the
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human anti - humf gu FLI4R/I ﬁ%?\%%l or?alamgﬁ?ﬁ %%lﬁ?\%ae?ﬁgqu %{FQ]LB ﬁ#

nonocl| onafuPgnatiRnithefyT cridsyderived fa?msall?ﬂﬁ“@d-t healy esﬁeem r%ﬂﬂcéfn of

| FN-y10 ans, # k@ i\4® vﬁé’lm‘eBEQB'&ufEE' llil%oaﬁeéeﬁﬁat@ tohbtéed idthahoume antivhd@ines t he

concent 24 Lo e bR ARYSE el B ) WA R0Al 265 RSRNe dfh 1 <

figure, ant assay in unman an
nonocl onaFn‘a#ﬁQ%dy vvas used as the negatlve control, 5 instead of the

pti man an anti - hunﬁ*heﬂhéiﬂdmlnﬂfié)mﬁ&l@éﬁém cofbBEraica boneNay Lafd el | ovs:
. y man

anti - humuﬂg%%qﬁa%o%%% c')l'r%a M: bo yg%ﬁéeorﬁ%%qgg %%%Q%qn%ﬁ a&‘?l %%Jﬁ%n

Al LI Mﬁmnbﬂ@ﬁd@%ﬁlp%ayagﬁm% 10 Figure 46 shows the anpunt of 1-FN-'y

produced in thanCuhiyr €igakapr Aatem mdiEaeelsl zed6lt vesl éssay amafrmah

neal thy ey 0 diiin: Conco LS YBRGEULLILEE b BREEARLA! Sungated with

hunman ant| m)noc ona er-w ant| unan 'CD3
nmonocl onajnstead of the mouse. anti~human AILIM monoclonal antibody.

"Figure 41 shows the amount of IFN-Y produced in the%culture

20 supernatant of T cells derived from a normal healthy person “donor

B,” which were cultured in a microplate coated with human anti-human

AILIM 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 antibody.

30 _ Figure 42 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy person “donor
B,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal

- antibody. .
35 The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-human

I



anti body. 15 The vertical axis indicates the concentration of IFNy, and
the horizontal axis indicates the concentration of the nouse anti-hunman

Al LI M nonogPiihesant i body. In this figure, "anti-KLH" i ngopakrmanesul t of

assay in which human anti-KLH nonocl onal anti body was used as the negative

control, 20 instead of the human anti-a man Al LI M nonocl onal anti body

O her notations are as follows: "137": man anti - human Al LI M nonocl onal

anti body JMab137. "138": human anti-human Al LI M nmonocl onal anti body

JVabl 38. RILIY' moherdenahtdntibeds- Al LI M nonocl onal anti body. JMabl 39. 25

$i gulr';a 4; ShOV\’;I%I\QliWEQﬁr@{ “hﬁhﬁlzﬁmﬂdﬂﬁ&@atgstf&u(}.g &ﬂra%s_a‘i‘rﬁmrvﬂﬁfc&nt of
cells rive r,0 nor al t h rson_"dgnor N | C re

cul tured I gAY %°%%%t°@&i\ﬂ?ﬁﬁaﬂaﬁﬁffghmﬂe DR FF LT S Al

ant i body timgéehdr ofii the dnwmiarh andd—-BE8amohbe!d monocdanaboalytil®@ythe verti cal

axi s |8dl cal es $gLONPPUGRL! Oflo Omddt Yor 3B NroaulBh 20N Afichre

I ndi cates the contCentration_of t%e, npuse anti-h ILLI M nonocl onal

ant i body. SUReFRREARE Rf & celht j99fiMed AHPR & SOTPRs F20RYaREESPR n WROEh

human ant i¢,KLih heihn erelrenal 1 taaxedbid g mibsrasiecteasod el wighmonsecamt ¥-dluyman35s

| nst ead Ofa[xtﬂ&ﬁ Hag?lgléﬁuli RIBAaR LA 1RO G eh abn ARG coS RS oYl ONS
are as follows: 1 T WD 01197981 /JP01104035 82 "140"': human

anti - huma®& PP ronocl onal ant i body JMab140. "141"1: hunan anti-hunman
Al LITIVImFlnocI onafhaRierkaeyl ik lfhliicateglilte éSnchmiratiba o lFhH,08d ahkect
on T ce t : : I pl¢

neal t hy pllrazorgat Sl L Of g yortsledhtith e Fho ads8 Sl LR
D' by var iddd% mepoclanpl Artibodie proliferation test of the T cells

through the m xed thyspibgyie, remmlironndivhbes FéeuMerdd cadsagxiin iwidichat es
of ol | prati BHERhRETE A lonk byt hddf i e BF o8 e N Ll o
of thé5t esinsigagl ef theuopsresatiphpyani AERE mongslesal mkiRas -f ol | owi ng.
"CD80 + 86": Theigh¥é WUe sHowdNthe GaSrditd D athy—p sk cdilced CR briedt dibodike
"mgGl": %&Jeﬁ:ﬁ%@ﬂt %13411 lcgﬁ‘s @e‘iﬁ%éﬁogggxkoélq}orﬁgi i. l?gad]}(thy person “donoxr
C,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-~human CD3 monoclonal
20 antibody.: ' :
The vertical axis indicates the concentration of IFN-Y, and the
horizontal axis indicates the concentration of the mouse anti-~human
AILIM monoclonal antibody.
In this figure, “anti-KLH” indicates result of assay in which
25 human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody. -
Other notations are as follows:
%1247;: human anti-human AILIM monoclonal antibody JMabl24,
%1257: human anti-human AILIM monoclonal antibody JMabl25.
30 ®*126”: human anti-human AILIM monoclonal antibody JMabl26.
Figure 45 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal héalthy person “donor
C,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal
35 antibody.

The vertical axis indicates the concentration of IFN~Y, and the



"CTLA4-1g": Human CTLA4-1gFc chineric nolecule 15 "SA12": Anti-human Al LI M
nouse nonocl onal anti body Figure 49 shows the inhibitory effect on T cell

proli feratvwg_"m%]_ the case of culturing T cells froma pefsmindsssl t hy
per son "donor , With. PBMC of a normal healthy person "donor D' by

vari ous human anti-human Al LI M nonocl onal antibodies in the proliferation

test of 20 the T cells through the mi &kd | ynphocyte reactions (M.R). The

vertical axis indicates the amount of incorporation of [3H thym dine as

an i ndex xdiaWongad d:e0ehin8icodd the ddricehti-hbion afdtlid mouberambrhamanXxi S

shows th entration, of t.he test sanples. O her notations are as
B R pRE1 enkakoale)

fol |l ows:. ti - KLH nonocl onal antibody as a negative
control . "JMabInzdiishFhemrenttanhinkhiAipdinehe | xesaltaek @ssay vebigh.
| - T Dty IR 10 Lo i Akt T haman
anti - hungn cl.onal anti, : *_hu anti - human
Al Ll I\/I;’l_rmrfd’cﬁt(?t‘?‘éll ofnERE R SRithai I poddclofd] h‘t‘ﬁqﬁi‘n%% LM

nonocl onal ant Dibbely Jdketli3ms are38s : falideme:anti - human AlLI M nonocl onal

anti body JMabl 36pgn: L3fnan RWFRDhaARAR - AR mbhbb VAR GGl Gbaky 2Dl b oSl
JMab137.  Figure 50 shows the inhi blto];y ffect.on T cell @ro fei%g‘lon 35
in the case of "¢3Pf urfYRpnT apiiraupan, A PREPCHERRE Iﬁf’e)‘pié’P MR- D,
with PBMC of a*ns6falhineal tinyipbusam AL moBbchynakranhibodysdMaisl B8,/ 87981
PCT/ JRO1/ 04035, I N | fer groR I hr ough
t he %oxed I yﬁﬁ%@%%?@e%?ﬁsoﬁaga#@ﬂ '?%Iaggglr)?i f I Ilcgasi,l?ﬁ%h%cg%%%%f%e
anount ofSYRsESes8rLih T &f jI%I—‘I]se’: Vﬁ?nf"c’ﬁ'?}é‘ S 1} |IIﬁ?3;I('II B H a PBIE of
cel | prolg,fewhichweranchlteredsimarmiompataxteatstonsth hamay mydiit-hamaon of

the test EfGih 1 bBl{ b ddtHeC i 9 WA -HaRWA £ rdtldcaAwhag.
"CD80 + é‘g’%‘mﬁ‘é"?n xt urig%?)lfct gntI’- 0 antiwbody and anti-CD86 anti body

"m gd " AR4tean CD34/1gd nouse nonocl onal " antibody "CTLA4-1g": Hunman
CTLA4sl| gFc chi maeiverfibet WA s1ihdiohtas: thnebndutitaratibhldd IENGE amheheonal

anti body @;&%ﬁtﬁ_éﬁwn&{)ﬁa&@wg (Ynbetti8ei o BTt ouBE Aritfieh@hban i N
the case of culturing T cells froma nornmal healthy person "donor D', with
PBMC of AHdrhEerpedfra) FESAY  donor B by various human anti - human
Al LI M nmonocl onah thits fddiues, ivantheRKpEdlintdratén resedt of assay in which

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

20 instead of the human anti-human AILIM monoclonal antibody: '
Other notations are as follows:

" »1377: human ant:I.-—human AILIM monoclonal antibody JMabl37.

%138”: human anti-human AILIM monoclonal antibody JMabl38.

%1397: human anti-human AILIM monoclonal antibody JMabl39.

25 Figure 47 shows the amount of IFN-Y produced in the culture .
supernatant of T cells derived from a normal healthy person “donor
C,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-hHuman CD3 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-KLH monoclonal antibody was used as the negative control,

35 instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

Bl



15 the T cells through.the m xed | ynphocyte reactions (M.R). The vertical
axi s indicates the ambunt of incorporation of [3H thym dine as an index
show ng a h@yedseh cell proI iferation,- and the  hori zonpgt/erilogasshows -t he
concentration of the test sanp.les. Ocher notations are as follows: 20
"anti-KM: human anti-KLH nonocl onal hbody as a.negative control.

"JMab- 124" : human anti - human Al LI I\/m)nocl anti body JMabl24. "126": human
anti - human Al LI M nonocl onal anti body JMab126. "127": hunan anti-hunman

Al LI M nonocl onal*14At¢ buayan) Muadi>humapSATEIG monaekeRadnentoedsh JMabigo .

rmtn_ogl gnaIJ Maggg I-bi@ﬂgls B2, ant i l&@;nanhﬂmziﬁﬂdélmm éhlehb&dgnrmaqul
antl bo an n j0)
Ivebl 360 137" %1% GBaﬁPPW% ﬁ#ﬁf‘?ﬁ%&#%&%l"% ‘F%jg’g}’rﬁ’ﬁ/éti’éai%/mn

Figure 52 whdhe ¢chee mﬁhq:tbltmyxge'rf@fﬂlsoﬁrﬁn @ehbrrmbhehéltammsm Tdpndre
case ofy CUhk URjiRg ifBﬁ@'dﬁ hEFha r}&rﬂ% hﬁé‘i-écm/ NS AN Yaribus Y4

PBMC of a normal heal t erson N various_test es In the
prol i ferat?‘i‘}PPJtee?sf'no'Fh‘? %@Fﬁgl?%ﬁﬁ?&hqfh?‘?n%(é’& Fy'Fltb’FR}’t%htng PBHXSDNs
(MLR). Thelymphdoydle axastiomns CMIR) .t he anmount of incorporation of [3H] 35
e 2 (P e AW 161 A48V Eh e L& ol df BhabhLat Bk 18y

0 111

hori zontal axis shows e concentration e tes
01/ 87981 Pehymishineoa®sn index showing & FﬁY?% 5 ﬁe%%@mﬂgéﬁégt%@néh@e

f ol | ovliong. hofRhtal8axis FhewsritiairconebndnitidGDAE ahiel hedy amtbhed i - CD86

ti bod "m " 4/
S CTLAG. I>lg"' HE%”E%%P&@ mertlthhﬁgg%@?eeﬁg’ ﬁg k"#‘%mﬁ%rmn Al LI M
nouse nonocFREh 881t %9‘1#31‘]? O fAn NGRS Orant ihediviand pptir§RES aBkilhode| |
proliferattergeim aheichtRanfCE34A1461NHodsE ahdfodTcnnla angibedy heal t hy

person "dom@f. 4C ,,WI h@m E};ﬁ% mgﬁ Fff‘!:txp%léj 130N "donor All by

vari ous hurran “haman ant’l 1es in the proliferation
test Jf 1&4%”7%#1‘9“@%&0%5@4 mouFex BN gLk \AREibegyt i ons (MLR). The
verti gal axi s i mdigageem bhewanﬂ!.&tlnﬁib.’%.w REEAEL Wh qu céBrlbrotmygt@Itm as
an index s 9.8y e I_O n WA nta axi s
shows the %rg\r?g%n %?’\gnéuﬂ?]ﬁ%a[ ecil E%%}sl Efﬁg?ﬂ St E'Flh z%serg(r%e aoéonor
foll ows: A7, w:.th 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-KLH monoclonal antibody as a negative
control. : _
“JMab-124~: human anti-human AILIMmonoclonal antibody JMabl24.
*1267: human anti-human AILIM monoclonal antibody JMabl26.
*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 JMabl36.
*137”: human anti-human AILIM monoclonal antibody JMabl37.
Figure 50 shows the inhibitory effect on T cell proliferation
35 in the case of culturing T cells from a normal healthy person “donor
D", with PBMC of a normal healthy person “donor B” by various test



15 "anti-KLH': human anti-KLH nonocl onal anti body as a negative control.
"JMab- 124 ":. human anti-human Al LI M nonocl onal anti body JMabl 24. " 126":

human ant | - | LI M nonocl onal anti body JMab126. "1 X
H%‘A #EpmedlIdiiEs

anti - human” nonocl onal anti body JMabl127. 2,0 "128": ’ﬁurran anti - human
Al LI M nonocl onal anti body JMab128. "135": human anti - human Al LI M

monocl onal anti body JMab135. "136": h@fan anti-human Al LI M nonocl onal

anti body JMab136. "137": human anti-human Al LI M nonocl onal anti body
JMab137. sﬁhlglﬂselﬁ4tnélcpmltﬂferanhoﬂmﬁemtyoéf flectT erlld detdughr the freixaid on 25

in the w@ﬁo‘#{] sﬁglgt%ewﬁ)from a nor mal healthy person "donor E",

with PB per'son "donor G' by various test sarg:)I es | n
the proliferatThs ‘f%’%ﬁlﬁl %lh’es indirates Fhe agruphohinerrParpdaBQft EHI
reacti OnStlﬁMﬂlneTQQ a@ihds:alshax:uﬁglawde@al F t&El prollifepdtiol,oan@rtdisi on of

3 0 £V, I 0 |on and
'Eh::] h%rlé%%r §X| ? &?%)éﬂ(?:eogc\ggn ¥s on‘% ﬁ e thPE $+rrfgffe%t
description i nEagh ﬂ?gGFhBthQTbW@ fthe fmmﬁ r?@"OWS" @Bﬁt following:: Ant | - hurran
CDB4/19G w mwe gEonoph Onaktaps g0t i~ bﬁ@ﬂQan‘t:.&@d&lh"nd ar BiB-aD o6t anEi Haldy

antl-CD80 l;,od nd, anti - 35 noA ka1 A man Al LI M nouse
nonocl onal éﬁ% " E‘i"ﬂi\ﬁ ﬁ%&ﬁ%ﬁm Ar&orfo S eni rrg%lh?:p | ecul e WO
01/ 87981 mmw'@wwansmqu@os@mmtmw#m tory effect on T cell
prol i f@rassoipe Ankhengass AfL MM nduskNodosBdnal fantiboaynor mal heal t hy’

person "donor _E", with PBMC qf a_no |__health ers n '
vari ous human FéH{‘Feh%}nﬁE°ﬂPLﬁﬁ r’rB‘ﬁb%fa?ﬁﬁ g% %d(%’l é &frh g% ﬂf% ttl?l Pati on
test of - Sntihe Jaselifscukiunigy ¥ieeldisxEoon pnpeead bepdbly |P@|#§°{1I\7L%ﬂ°rThe :
vertical gxj %uh;ﬂdmaé%"f raheoﬁﬁalumeapth %&EBﬁrﬁierﬁ: Bt Wthbﬂyrmﬁhaae as

d howi I f t
Shows. t heRREHERER A LM BRRPRLoR %mﬁ‘%ss' TR i ProtSrrt iy Bedy o ©
fol | dviss: ﬂlﬁ)e"'JaruelllsLMrohmmgmxmwmmadea&ﬁupbadm -a negati ve
control. "J Nabﬁé&eéﬂ@%ﬂ Q:E‘ié 1hla A b dERBRSE ¥Fdndd¥dd2adY o MEDERG.

" A1380: human, gnti - hunanp m:)nocl nal "1395: . hunan
ant i - hunaFPRHdHeBR &R Eﬁ’iﬁ?xé‘ “E;B%f ]1§’5L ci:gp){’fﬂga Peﬁﬁﬁf ottt RSman
Al LI M nonbetiradtadnaikbs dghdhsbtbe) concentration of the test samples. -
Other notations are as follows: - Ea
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.
*127”: human anti-human AILIM monoclonal antibody JMabl27.
25 ' %128": human anti-humanh AILIM monoclor;al ‘antibody JMabl28..
*135”: human anti-human AILIM monoclonal antibody JMabl35s.
v136”7: human anti-human AILIM monoclonal antibody JMabl36l.
w1377: human anti-human AILIM monoclonal antibody JMabl37.
Figure 52 shows the inhibitory effect on T cell proliferation
30 in the case of culturing T cells from a normal healthy person “donor
C”, with PBMC of a normal healthy person “donoxr 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 [3H]
35 thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.



"141": human anti-human Al LI M nonocl onal anti body JMabl 4. Figure 56 shows
the inhibitory effect on T cell proliferation in the case of culturing T

cells fromgolpsissy heal thy. person "donor F", with PBMC pdyypoiiRbizel
heal t hy person "donor E" by, various test 20 sanples in the proliferation

test of the T cells through the m xed r§yrrphocyte reactions (MR). The
vertical axis indicates the anobunt of i éorporatlon of [3H .thymdine as

an index showing a level of cell proliferation, and the hori zontal axis
shows the concemach Bescaipthen tissttheafhuazes sshews theeSoliowing. i n t he

fi gurles Slhﬁ*mﬁad he%é'ol !;ﬁwmturewaﬁ@i—hcﬁwcs?tmdy bhran + €089 4 ﬁtﬁtnbﬂgéﬁ 4
monocl ona V. : e nmxture anti body an
anti - CD86 aﬂgﬁi Antdy. %una Aﬁ??fﬁ{ﬁﬁn TRH EFM“HB&E@ ’fﬁ?h(?(f’ltg‘ﬁga Yant i body
"CTLA4-1g"*C oL Bpmag-CTEA¢ nigR e ohdmeritem@ledikpire 57 shows the

:c”h' bi tgry“g{\i@ﬁi zQﬁ:J—h%ﬁJah R‘.’[ﬂhhf:ﬁ‘cﬁﬁéél %nobmoﬁﬂﬁc&ﬁ?& CU' lturi ”lg ;'; cells
ber son - donor | BigFe, 85 e BBt Irbhibaty Sl BR) FPuf AR TOESEAR ( he
T cells t hiougte theenif ed1thyinghdcyeXls Eaxoninneorphl BealdhyTkerscer tdoadr axi s
i ndi cates ghe vﬁ'ﬂi&“ BEM fof %CHB %Réf‘tﬂe‘&ﬂtﬁg r#e?ﬂﬂon "H¥HE>P“Ar*ebgsvﬂ?oh%dﬁéman

showi ng a | evel ferat]on 11 WO Q11

PCTI JPO1/ o&B‘SB‘h@@%BFPE M%W&Qfl@l andibodihes doh thaiptalissration éeﬁés?f
sanpl e30 EhehT deskls pihironghnthé heiddd)yephsbpts tédmctiensoWMDB) .

"anti-KLH': n

Wb 15611  hypheroereltdt & fﬂt*%n%%%%%?%am.ﬁ%ﬁgﬁgﬁ%&% o 3
human anti THERHEDR BFMTERIEE Fhaving: 3 BeyeLl Whseds Pro' 1iferatiemm,snd the
anti - hunanhétudﬂifainmsdmnahoasttﬂn@obonﬂuﬁlﬁcaﬁmn"aﬂ%e FuesRn saubleduman

Al LI M nonocl onal " yman anti - hunman Al LI M

monocl onal anti ba%ﬁgIJ %&@%}#M}%%&% ausr (%%éé %ows the inhibitory effect on T
cell ptBliferati m ti-ELHRe Rupan gp euﬁ%mongc#oaeh@mb@ﬁyaam@r RePaREEet hy
person "doeonitrél., w th PBMC of a normal healthy person "donor F" by

various test samplgsqbhst Bﬁﬁﬁkﬁi%@ﬁ% i8fhoRlold1 katdhod angggr the
m xed |ynphocyte reacti ons e ver axrsn AR
amount of i ncor p3&&"i:oRusan| Zpfi~human AILIM monoclonal antibody JMabl2é.
*1277: human anti-human AILIM monoclonal antibody JMabl27.
20 "1287: human anti-human AILIM monoclonal antibody JMabl28.
: *1357: human anti-human AILIM monoclonal antibody JMabl3s.
+™136”: human anti-human AILIM monoclonal antibody JMabl36.
+ ®*1377: human anti-human AILIM monoclonal antibody JMabl37.
. Figure 54 shows the inhibitory effect on T cell proliferation
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).

Tl}e vertical axis indicates the amount of incorporation of [3H]
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
"Cb80 + 86 Ab”: Themixture of anti~CD80 antibody and anti~CD86 antibody
35 *“sail2”: Anti-human AILIM mouse monoclonal ab.tibody
"CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule



thym dine as an index showng a |level of cell proliferation, and the
hori zontal axis shows the concentration of the test sanpl es. Each

descripti figures shows the following. "contr C:Fﬁi,rg Ant i - hurman
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mouse' nonocl onal anti body “CTLA4-1g": 83unman CTLA4- | gFc chimeric molecule
Figure 59 shows the inhibitory effect on T cell proliferation in the case
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the 20  samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR). . : :

The vertical axis indicates the amount of incorporation of [3H]
thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.

25 Bach description in the figures shows the following.
"contrel mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“CD80 + 86 Ab”: The mixture of anti-CD80 antibody and anti-CD86 antibody
“SA12”:; Anti-human AILIM mouse monoclonal antibody
“CTLAé—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
F7r, with PBMC of a normal healthy'person “donor E” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR). - '

35 The vertical axis indicates the amount of incorporation of [3H]

" thymidine as an index showing a level of cell proliferation, and the

R (]




assay using m xed | ynphocyte reaction (MLR).. T.cells froma nornal
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heal thy pegapgimrsbgnor D' pre-cultured in the presence of popfmnbseis-A4-1g9 20
chinmeric nolecule. The vertical axis indicates the amount of cellular

i ncorporation- of [3H thym dine as an |ndex of the degree of cell
proliferation, and the horizontal axi s8% ridi cates the concentrations of
test substances. ', Oher notations are as follows: 25 "anti-KLH': human
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| NCOr por at+&htrol mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
20 “CDBO+ 86 Ab”: Themixtureof anti~CD80 antibody and anti—-CD86 antibody
*SA12": Anti-human AILIM mouse monoclonal antibody
*CTLA4-Ig”: Human CTLA4-IgFc c_himéric molecule
Figure 59 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy person “donox

25 G”, with PBMC of a normal healthy person “donor F” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR). .

The veJ::tical axis indicates the amount of incorporation of [®H]
thymidine as an index showing a ~1eve2{. of cell proliferation, and the

30 horizontal axis shows the concentration of the test samples.

Each description in the figures shows the following.
“anti-KLH”: human anti-KLH monoclonal antibody as a negative

control.
“JMab-136": human anti-human AILIMnonoclonal antibody JMabl136.
'35 *138”: human anti~human AILIM monoclonal antibody JMabl38.

*139”: human anti-human AILIM monoclonal antibody JMabl39.



of [3H thym dine as an index of the degree of cell proliferation, and
hori zontal axis indicates the concentrations of test substances. O her

not ations @peas,eiollows: 20 "anti-KLH': human anti-KLH i‘E’ﬁBﬁJ]iﬂflﬁJi anti body
n

as a negatlve control "JMab-124": human anti - human Al LI Mronocl onal
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anti - human Al LFMVLO® 8 Olodimaaya | arerit-hlmely  ZNVEDM Aonocl o881l : artuibmdyadMabhéfan
Al LI M monocl ongh , gt '%gﬂ%/ %Npéilﬁ an 1AESTH o] mm@enaﬂtanﬁtﬂm Olahbia1

nonocl onal anti ure he Inhipitory effect of

vari ous cont roF'lﬁﬂéE? @b%ﬁﬂ%t"%‘r@‘cé@hﬁhﬂi"ﬁé’ ﬁiES‘F‘F"F SEaY2EIPUS cqntEet Lesk ( he

assay Usifigpgtaneds oy raieopydEifeamttioanof M Bplls Hrcehé adgagnusim mixied

heal t n. s CO7 ALy ur 1 eal t hy
person@/" gf&hng)% XIg gl}%aCtgo ;@‘gb e p%é‘*é%fé&;”‘gﬂ%%m{#@ﬁﬁﬂ ?merl C
nol ecul e. A”rh'@r?eWT@alt‘HfﬂdsWF-ﬁ%h%@ésfF% aamﬁloﬁeﬂgé?hﬁ’uP%s?’hcmat i on
35 of [ 3Hj~ phunteli Aierats intHe Prsdtice 8E hikgherTIn4—Tg] dhmrea&cfmmcuan and

he h I d
01/ 87081 PCT] 3 POR 103G B0 B ARHS o OA P} bnSe Rt 18l BHCRRRE £n 0

f ol | owi ngeE (BB ymigdne amhanrindeyr of @heaﬁﬁgrm’é caﬁilunm%ytfaﬁatmq 206886

ant i bfhtﬂy thdhgElzontA hxs mlalwséé kg Glediitiene raviats aﬁaies&rﬁu]dsgﬁyx 'éﬁAéZ' C
Anti - human Al LM se.mnocl on | e Inhibitory
ef fect of vari gﬁgﬁmg \iRe- ) J‘cmh #iﬁgﬁ/er?or?gcﬁ 1gﬁlgant I % | S on the

prol i f er atGRAP HB6T : CEHe¢ Bikpureof aaléié-a?Dﬁg iangibpRe AnARRHOCPEE andddedyn
(MR) . Twgeldi¥.f Aaes anReinetp3dregbl kowss sedhocdonal &hitisydy co-.cul tured

w th PBMCg, from son " cultured in the
presence dﬁA%m%ng%LgamTﬁ%WﬁPﬁﬁ?l%o%? eCLﬂl é‘\k.'!‘l-'fﬁfgm\sjlért i cal axis
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healthy person “donor D” pre—-cultured in the presence of human CTLA4-Ig

20 chimeric molecule. ' . I
The vertical axis indicates the amount of cellulax 1ncorporation'
of [*H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentrations of test substances.

Other notations are as follows:

25 “anti-KLH”: human anti-KLH monoclonal antibody as a negative.
control. : :
“JMab—124”: human anti-human AILIMmonoclonal antlbody JMabl24.
%1267: human anti-human AILIM monoclonal antibody JMabl2é.
_ . “1277: human anti-human AILIM monoclonal antibody JMabl27.
30 - %128%: human anti-human AILIM monoclonal antibody JMabl28..
%1357: human anti-human AILIM monoclonal antibody JMabl35.
%136”: human anti-human AILIM monoclonal antibody JMabl36.
»1377: human anti-human AILIM monoclonal antibody JMabl37.
_ Figure 62 shows the inhibitory effect of various control test
35 - substances on the proliferation of T cells in the assay using mixed
lymphocyte reaction (MLR) . T cells fromanormal healthypexrson *donoxr

1



"126": human anti-human Al LI M nonocl onal anti body JMab126. ~"127": hunman
anti-human Al LI M nonocl onal anti body JMab127. 20 "128": human anti - human
Al LI' M nonoGglis t gnti body JMabl 28. "135": human anti - hurpssbhildsdds

nonocl onal antibody JMab135, "136": human anti-human Al LI M nonocl onal

anti body JMab136. "137": human anti-hurpgn Al LI M nonocl onal anti body
JMab137. Figure 66 shows the inhi bitorg%effect of various control test 25
substances on the proliferation of T cells in the assay using m xed

| ynphocyt eDf swots ea—¢MLRyredr wish| BBNMGs firgmnaraiimaiehpahibp deyssn Jderer E

vere CIOt cuﬁg yx%dtc\gawr&’@wﬁsmé ?megeﬁt% o7l s @WA@eﬂ’gﬁeﬂﬁﬁ'éiﬁr&)faol&ule
pre-cul tured i n esence .o ri.c .mol.ecul e
vertical axis i r?aﬁec%@g& Hr e%k’ﬁﬁ"?gn% epl&?l&ﬁfﬁﬁcoﬁoﬁ?gf?ﬂﬂ
t hym di ne as (3R] timyhebd iofe ah@ndsgie}eomtltaedeg:pe@bff@eldt boolifgxrhtiome and
hori zory al tﬂéh%rﬁg%fﬁ a1k daeaeen b@l'i‘éerﬁ'fratﬁ%hs PEebap ‘éﬁ%_staﬁé&@
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not ati ons %?éi% E g*$% ami‘%?a %@f%ﬁeé?ééﬁ%}%ﬁg@ %r‘i"g}'%anﬁbody
as a ntyat Fhrimexbmmedieculenpb- 136"' human anti - human Al LI M nonocl onal -

anti body J I\/Bb1361‘he v ca iRt rliidath s fthie ilcunklgidsidiuaaal inddirbbedyYion

a0 hungh SRR )RR ot i BABFRE AT of REEL eeiRei e
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inhi bitory effedtHifr watheisns Hid Qs ERINoRybSt ances on the proliferation
of T CE&' s in th‘e a(:sisl%i}l”?II? rrq )a(uergl—KLH monoclonal antibody as a negative
control. '
“JMab-1247: human anti-human AILIMmonecclonal antibody JMabl24.
%1267: human anti-human AILIM monoclonal antibody JMabl26.
%1277: human anti-human AILIM monoclonal antibody JMabl27.
25 ®1287: human anti-human AILIM monoclonal antibody JMabl2§.
*135”: human anti-human AILIM monoclonal antibody JMabl35.
*1367: human anti-human AILIM monoclonal antibody JMabl36.
- ®*1377: 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 pexrson “donor
A" pre—~cultured in the presence of human CTLA4-Ig chimeric molecule.
The vertical axis indicates the amount of cellular incorporation
35 of [°H]thymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentrations of test substances.



| ynphocyte reaction (MR) . T cells froma normal healthy person "donor
20. G' were co-cultured with PBMCs from a normal healthy person "donor F"
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thym di ne as an index of the degree of cell proliferation, and the
hori zontal axis indicates the concentr&®ions of test subst ances. 25 Each
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cont @l . chimeH¥BbmdBEcutywman anti-human.Al LI Monocl onal anti body Jl\/abl 36.

'138": human a - hu | L] M, nppocl onal anti bod JMabl 38. "139": hunan
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activity Qfh+gg4i body, and the horizontal axis 15 indicates.the
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target cells. w1277. human anti-human AILIM monoclonal antibody JMabl27.
20 "128”: human anti-human AILIM monoclonal antibody JMabil28.
*135”: human anti-human AILIM monoclonal antibody JMabl35.
"*136”: human anti-human AILIM monoclonal antibody JMabl36.
*1377”: human anti-human AILIM monoclonal antibody JMabl37.
Figure 66 shows the inhibitory effect of various control test
25 substances on the proliferation of T cells in the assay using mixed:
lymphocyte reaction (MLR) . T cells fromanormal healthy person “donox
E” were co—cultured with PBMCs from a normal healthy person “donor
G" pre—cultured in the presence of human CTLA4-Ig chimeric molecule.
The vertical axis indicates the 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”: Themixture of anti-~CD80 antibody and anti-CD86 antibody
35 “SAl27: Anti-human AILIM mouse monoclonal antibody.
Figure 67 shows the inhibitory effect of various human anti'—ltuman
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axis indicates a ance as an
substances on the proliferation of T cells in the assay using mixed

lymphocyte reaction (MLR) . T cells froma normal healthyperson *donor
20 . G” were co-cultured with 'PBMCs from a normal healthy person “donor
F” pre—~cultured in the presence of human CTLA4-Ig chimeric molecule.
‘Thevertical axis indicates the amount of cellular incorporation
- of [H]lthymidine 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.
*conhtrol mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody |
“CD80 + 86 Ab”: Themixture of anti~CD80 antibody and anti~CD86 antibody
“SAl127: Anti-human AILIM mouse monoclonal antibody
Figure 69 shows the inhibitoryef fect of various human anti-human
30 AILIM monoclonal antibodies on the proliferation of T cells in the
assay using mixed lymphocyte reaction (MLR). T cells from a normal
healthy 'person *donor G” were co—cultured with PBMCs from a normal
healthy person “donor F” pre-cultured in the presence of human CTLA4-Ig
chimeric molecule. - .
35 The vertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and



20 inhibitory activity, and the horizontal axis indicates the
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costinmulatory signal using 25 a mcropl te coated with soluble human AILIM
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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 antibedy. : _

_ Figure 72 shows the inhibitory effect of anti-~AILIM antibody
on delayed allergy. , .

25 . The vertical axis indicates the size of redness measured as.
an index of the onset of delayed allergy, and the horizontal axis
indicates the type of test sample given to animal subjects.

Figure 73 shows proliferation activity of monkey T cells in
the assay to determine the activity of various human anti-human AILIM

30 monoclonal antibodies to transduce costimulatory sighal, using a-
microplate coated with human anti-human AILIM monoclonal antibody
together with anti-human CD3 monoclonal antibody.

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

35 thehorizontal axis indicates the concentration of the humananti-human
AILIM monoclonal antibody.
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medi um cont ai ni ng Geneticin (0.8nmg/mM; G bco BRL) and 10% FCS to sel ect
drug-resistant transforned cells. 25 <1-2> Sel ection of reconbi nant HPB- ALL
cell's over gd§@ashing human AILIM Cul ture of the drug-reststeniadsfB- ALL
cells selected in <1-1> described above were centrifuged to give cell
pellets. A nouse anti-hunman AlLIM nonoc|onal antibody named "8A12" (nouse
anti-human 30 JTT-1 antigen nonocl onal Kt i body), which had been
established and reported previously (JP-A 11-29599 (Exanple 12) and
W98/ 38216 ( Exanpiteisl Ziyuby, tteatprEERNtinddvetesnssuldsoficasadyt th tWwiviabel |
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human AILIM  Sebggt gdr£85d5 WBIL inHi b &S d8sorbance as an index for the
20 inhibitory activity, and ' the horizontal axis indicates the

concentration of soluble AILIM. '

Figure 77 shows inhibitory activity of various human anti-human

- AILIM monoclonal antibodies to human T cell proliferation in the assay

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 incorporation
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 (hB7h-IgFc)
together with anti-human CD3 monoclonal antibody.

35 : The vertical axis indicates the amount of cellular incorporation
of [*H]thymidine as an index of the degree of cell proliferation, and



confluence in RPM 1640 nmedi um contai ning 10% FCS and 418 (Ilng/m) . <1-4>
Preparation of immunogen from HPB-ALL cells overexpressing human 25 AILIM

The HPB- Al over expressi ng human AlLIM which hadhe ained in
<1-2> dest‘k?&@%’@bove, were centrifuged. Recovered cell PB’E@&I‘@?B%A@S washed

4 times with phosphate buffer (PBS; N kken Seibutsu) and then resuspended
In a protease inhibitor-containing buf$2r 30 (containi ng25mvHEPES (pH7. 4)
10nvWgCl2r 0. 25M Sucrose, andprotease- inhibitor (10OJ m Aprotinine, 2g/m

Pepst at i Npd QYT och@HPERE] S indB e +8s 3BRE/ EdnddYRihki o SIHSBRAY.ON Was
treated in a Potter-type honogenizer, and centrifuged at a | ow speed (at
1,500rpmat 4C for 10 m nutes). Subsequently, resulting supernatant was
subj ect edBdst ¥odel FfoacGmtryimgyanitonhé ukmteantlidlh OO0y at 4C for 1 hour)
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buf fer. WD 01/87981 PCT/ JPQ1/ 04035 , 95 conﬁqeegtratlon f the, menir ane

fractidon SREeTsacaste Bxgrlefat PyiisprRt Ty RearAes BRcPeIng i teder i ved
from 1x10theadtdos) . The suspension- was stored at -80. The suspension
containing cell menbrane fraction was used as the antigen (imrunogen) to
prepare human _anti body of the 5 present. invention, which wll be

descri bed e 1R XAt QP oot HINAYEM \nogen from CHO cel |'s

over expr ess+13g Peépanation | df HeeoftbChart | seXiv exprpreebisdg o AILAML 'M  whi ch
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phosphat eoyRFerpresaby hyRRALISY HEFS PreRtdctRIFIELE pen b8 1otheh A8t case
i nhi bi t ordgsyHidledi Nighusd €1 1idac ol itatd odSMIERAS NqaH7HE) 11+2958%) Chrd
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in a Pot tNg-3yie Ho¥8ge %008, ofnPnteT | Figelretanty Inpniesdd Earukas00r pm
at 4@sf orggd:iFiiHl €9) - tiwheameantbyas feXkaws:i ng super nat ant - was ‘subj ect ed
to ultracent i LUIRA OfedudliR aedOy R0 GullbedC AtashsROYbdun) Hilallzh3b 0.
menbrane fraction Was' Tecovered, an sus&%nde I N phosphate butTer
(concent r tamige aeid B coptaining fbef FatltnpailsOREjarsrddng unan A RIMPBS
cont ai ns wEyThhaeeted iatbi & redebi F-eem IxHdY thel tetnl tThe witap®AfRAR WasS
stored at_-80C . _The S S| | Qi g‘gﬁg{l foAGh) @aiygs used
as the an?’?péceeﬁ.s l°?i‘r’r?r%‘?1% 8’%; %‘%gf)(?%&}ae?eghgrgmﬁ%ﬁﬁo y o?r tGLe r_ese%?
i nver®0 on{CHthcehl) and cells of a human thymoma line, HPB—ALL, according to
a commonly used method using electroporation (960uF, 320V) with a
Gene Pulser (BioRad). Respective cells were cultured in RPMI1640
medium containing Geneticin (0.8mg/ml; Gibco BRL) and 10% FCS to select.
drug-resistant transformed cells. _ o
25 <1-2> Selection of recombinant HPB-ALL cells overexpressing human
AILIM ' '
‘ 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 WO98/38216
(Example 12)) by the present inventors, was added to the cell pellet-
{concentration: antibody solution (10pg/ml) dilutedwith EDTA-BSA/PBS
was added at a ratio of 100u1/10° cells). The resulting mixtures were
35 incubated at 4C for 30 minutes. The cells were washed twice with
above-mentioned EDTA-BSA/PBS (200p1) , and then phycoerythrin-labeled




wi |l be described later. 25 Exanple 2 Preparation of hybridoma producing
human anti - human Al LI M nonocl onal antibody In the present Exanple,

prepar at i ongglyRgpPcl onal antibody was carried out accorglitiofides typi cal
met hod as descrl ed in "Experinmental 30 Medicine (supplenent), Handbook
for Cell Technology." (eds., T.Kuroki. et al., Yodosha, pp.66-74, 1992) and
"Experinmental Mnual for I\/bnoclonal Antt body" (T. Ando et al., Kodansha
1991). Cell nenbrane fraction prepared fromreconbi nant cells
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by adding EDTA-BSA/PBS (500ul) to the cell pellets.
Bxpression 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. Selected cells were cultured to
confluence in RPMI1640 medium containing 10% FCS and G418 (lmg/ml).
<1-4> Preparation of immunogen £rom HPB-ALL cells overexpressing human
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) , 10nMMgCl,, 0.25M Sucrose, and protease
inhibitor (10U/ml Aprotinine, 2ig/ml Pepstatin, 50g/ml Leupeptin,
and 0.35mg/ml PMSF)). Cell suspension was treated in a Potter—type
homogenizer, and centrifuged at a low speed (at 1,500rpm at 4°C for
10 minutes). Subsequently, resulting supernatant was subjected to
35 ultracentrifugation (under 100,000g at 4°C for 1 hour). Precipitated
membrane fraction was recovered, and suspended in phosphate buffer



thereto as a fusion agent. Then, the m xture was dilutedwith 10 vol unes 25
of serumfree basal nedium EX-CELL301 (JRH Bi osci ence). Subsequently, the
m xed cel lwgoWpkRgrashed with the basal nediumand then in HAT
medi um (1L of ! asal medi um contained 13.61 ng of hypoxgn?ﬁﬂﬁmg‘sgm g of
am nopterin, and 3.88 ng of thymdine). The cells were plated on 96-well

m cropl ates and cultured for 10-14 30 3§ys to conplete cell fusion. The
cell fusion treatnment yielded many hybridomas. <2-2> Screening of hunman
nmonocl onakcenrenigatippoelithe gneplsane diractAonurdze adpds tetsb ddvsts 1ipl @par ed i n
$2- 1> deseidhath ARONSrAR FractGbB il vl fdifl k1 fTldeites dBRCELARMBLOW to

S u

sel ect hybridomas = 35 Mdum ng human nonocl onal ant] ody “agal man
AlLIM Re¥3etered pEcE nafhe BPEPaRsicR prEtaininaelionerhrangfrasdiilon WO
01/ 87981 W(H h3BQ14$4ha5antdigeny timmuynoges) Ntp pitspardhumih aftidbdgr & dascri bed

above 5 Wei fedidk Aihveh1 BACNNRh] 3115bb S Sl MR JUhgEOP ates (1x105 cel

Iwell). ncu ion was carried out at ays.’ Subsequent |-y,
super nat aft~5t PESPRATARI " REsimrurogede §ror fHY eslls ayereypresainghumineach
hybri doneaTniM ure was added thereto (501 /well) , and the m xture was
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20 membrane fraction was adjusted so that lml'_ PBS contains membrane
fractionderived from1x10’cells). The suspensionwas storedat-80C.
The suspensioncontainingcellmembrane fractionwasusedastheantigen .
(immunogen) to prepare human antibody of the present invention, which .
will be described later. '

25 . : _ _ .
Example 2 Preparation of hybridoma producing human anti-human AILIM.

monoclonal antibody

In the present Example, preparation of monoclonal antibody was
carriedout according to a typical method as described in “Bxperimental
30 Medicine (supplement) , Handbook for Cell Technology” (eds., T. Kuroki.
et al., Yodosha, pp.66-74, 1992) and “Experimental Manual for
Monoclonal Antibody” (T. Ando et al., Kod.ahsha, 1991).
Cell membrane fraction prepared from recombinant cells
overexpressing human AILIM provided in Example 1 was used as the
35 immunogen of human AILIM. _ _ '
Animals subjected to immunization were human antibody-producing




25 added to each well, and the resulting m xture was incubated at.room
tenperature for 15 m nutes. Subsequently, iN H2SO4 was added to.each well
(501 /wel 1) w@®ogsanch the reaction. The reaction:was noniptehRadnias
absorbance at a wavel ength of 450nm by a mcropl ate reader (Mdel 3550

M croplate 30 Reader, BI'O-RAD). Contro% ELI SA experinment was perfornmed in
the same manner as described above by & ng the followng itens: (1)

Wl d-type HPB-ALL cells, instead of human Al LI M expressing reconbi nant
HPB- ALL cémaslsgeBw(r@)ce\Aprelat%bym\mdiegcrihs@ dedghed Watwxe Fenqkics,
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- descri bed above [ AR5 £REn e

glntEi?l():(é?y- p¢23d1>c10 a iInguniaasgmlandnpmep\amahJ.&U—bf (Hydptidomal | npet hermcyagi n, f
n S o]

bi ndi ng to hurra%]&ig?(% ﬁ?\%/erﬁk% emg"é:'?l ggfgh%q%%@?ﬂﬁé%%?e%g%g ﬁks@fﬁéﬁgﬂy&}f&%&} o

Sl oni ng of TR IMeRE ToPEBE-BHL hyBRLa Sa ST ABE EARET R I ode st tbd

from toe abaivied wiash yWivietho reas t@palabatzemeﬂtioﬂememmanmm&bbdﬁ—ﬁmduaﬁigect ed

15 in <2- ove :p%&cgd tﬁ(ﬂg t
~human Al leﬁab hegﬁg? nThegsggH;E} oce ure ec??é h’geg%mas w
“sel ect ed. |‘1"P"'P2-—ef9 w%eﬁf?lal ?AIPF\EP?"' WptzRtelon cel |
count of hiday @dyna-in each well was det erm ned by pipetting. Subsequently,
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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) weremixed at a ratio
of 5:1, and polyethylene glycol 1500 (Boehringer Mannheim) was added
theretoasafusionagent. Then, themixturewasdilutedwith 10 volumes
25 o0of serum-free basal nmedium EX-CELL301 {JRH Bioscience).
Subsequently, the mixed cells were washed with the basal medium and -
then suspended in HAT medium (1L of basal medium contained 13.61 mg
of hypoxanthine, 176 Ng of aminopterin, and 3.88 mg of thymidine).
The cells were plated on 96-well microplates and cultured for 10-14
30 days tocomplete cell fusion. The cell fusion treatment yielded 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 producing human monoclonal antibody against human AILIM.
Respective recombinant HPB-ALL cells and recombinant CHO cells



25 cells/mM and the cells were suspended in each well. Cell suspension. (300
| or 600 |). of each well was conmbined and m xed well with the nodified
medi um (1 8% 300 m) , and then a 200-1 aliquot Opcififfafis

suspensi on was aorded to each well of nultiple 96-well mcroplates such
that each well contained 4 cells 30 of the hybridoma. The above-nenti oned
nodi fi ed nedi um (50mM or 100m ) was f Péshl y added to the renaining cell
suspensi on, which was- mxed well, and then the resulting cell suspension
was addedotexrssgqoiessghy hufanoARBIM § rvéumhyape afsmcadbad| abqites geremlated
mcroplatfs gWER BaL eaChknryml |96C-9:@tl§' &a@rapp.@iéss oixighedbr ilang.. 35

Cultivation was continued for 1t After cultivation, S|ngle
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PCT/ JPO1/ 04035 SuBSequehtly, Yupdrndimndebf dechStekls wde stis deadledb ozempilles<2- 2>,
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cl one fro&axﬁmﬂéarlﬂusmhwrsad@n 26 rtsonolkd s idhedatdedand eatdswelbesksabove

was performc%asg;tgﬁgl nﬁ{}p é%gtgg f@}#%% dqgv\gggpd above in <2-3>.

Cel | dens! croplate adjusted ., 10 to 1
cell/well in tﬁ@bﬁﬁé‘ééﬁh’f-llbxperP?Fé?ﬁld‘aFﬁecgﬁl‘é@fﬁ% yi¥ated nmaRAHPRPdona

”Dnoclmneﬁmﬁirwai%bﬁqlﬂumm aEiHEyO (510 BE | #1030 BB d18 dhLuE pdk: ldyll ; Par t

of the cl nes nc e
Al F182 ( g ﬁcfé‘) &ﬁ?e’ggﬁﬁ(%ﬁgsﬁ%%”?éé& R i%’ggg%ﬁ%/gé’% o Ei@%@?
- (JMab- 135%he heppgrehainves hmep impynergebud fa hihpgan mongoles

All 394 (JMbtﬂe'S?ﬁybmal:ﬂ;éBSuﬁéﬁHtahéO) Tﬁé&ﬂﬁ:t{uﬂ:ﬂabaMiz)xcuﬂ’mmam&o@hom
above ar e, used throu [esent appli catlon 20 namely in all Exanples

descri bed %o’fﬁtiuncl u8| ng e ‘present. Exanpl e; and in Figures and Tabl es
cont difi ng t he Onssthe rethan handyi rE%F‘?’W-dalsﬁr@Ek%Qﬁﬂe@. wahptrtis-hemapysi s

of pr Operimﬁlommﬁlﬁraiaﬁnahém 3{ ofd- &F Anal20v0s-Felidt dendieaperchai n

and 11 Ot o ST aBY adald %omehor udt ! s\ 8%8%%”‘3&%&9%% 196HReLn of

human immunoglobulin (human monoclonal antibody) in the hybridoma
supernatant. The mixture was incubated at room temperature for 15
20 minutes. . S _
The anti-human Ich ant:.body or anti-human Igk ant:.body 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’,~tetramethylbenzidine (TMB), 100pul/well, BIO-RAD) was
25 added to each well, and the resulting mixture was incubated at room:
temperature for 15 minutes.
Subsequently, 1N H,S0; 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 AILIM expressing
recombinant HPB-ALL cells; .
35 (2) ‘Wild—-type CHO cells, instead of human AILIM expressing
recombinant CHO cells;

~ HAEl



t hat the nonocl onal antibody agai nst human Al LI M produced by each

hybri doma cl one, which had. been cloned in <2-4> descri bed above, was

i ndeed a hyggh,sReec! onal ‘anti body. 30 The reconbi nant HRRrrifehi/dafis S

over expressing human AlLIM which had been prepared in Exanple 1,. were
plated in each v-shaped well of mcroplate (3X104 cell/well). CBIIs wer e
cultured at 37Cin .RPM 1640 nedlunlcoﬁFhlnlng 10% FCS. After the culture
was conpl eted, the plate was centrifuged (at 35 1, 80 Orpmfor 2 mnutes)
to precipitate ttd Mehbs menetloheh aisibaskigist amginsjubumnathmm\d&n or

di scar ded. Sggg@@egﬂﬁﬂ&wzs%ﬁ)?ﬁ%ﬁ% 18RERENN0YE), 982 By WilarGild I8P 40808ag 100

(501 /wel |) from the culture of eachhybridoma cloned in <2-4> descri bed

above, or Rﬁﬁ%b%’rﬂqm%ﬁﬁﬁﬁrﬁ?ﬁ‘ﬁmnocl onal antibody SA12 (2g/501) or
al ternatively hufn Hunran- Kororbonal oantiledy bagiinE0KLiie| (keyholealinpet ol

ant | bOd%(“ gergtég%ﬁ Op‘ﬁﬁl‘lmy\'@lﬁstéﬂ? d’E @&Fd&ﬁé Sdatantd Or 30 minutes

inare After reactlon, e solution was discarded and
each well was waSifohumR? ﬁ“ﬁﬁoﬁ%&t"é“’&&f’?‘é? Fribody mee. PEEPRER 2CAPREL TV
EDTA). Subsequmet Issmeamannse abk whacsabeddabyvantnbadrms b®lyoirwas i z kgl e d

h 0 f = d
hdded at " aohoeS it aont Brad imetadds! ffoapaits, RAGEIRFe Mce b "
suspensi on (mgh%%lokw%he@ecmameﬁ%%n efrigerator. (Secondary
anti botly) Bi oti rMdmbalybgianhds proancigs nxﬁthazb%ymcazuﬁeoantwﬁdgt caphBbel ed

anti- h“”a”-ggggﬁggﬁ%%’ h(:EEBtRfiEa ]V?eJ% 1%|c g@%rfd Ay sJ}‘é%EEIn gFe

anti body ( orles Human I"gr fi body |
(Vector). ARray. ?%H‘EﬁﬁYoﬁlOFhegs‘é'Edmhﬁlsﬂ%l body was di scar ded and each

wel | of the pl atmnga&ypasfwhybkndbﬂe M@b&oﬁ&ﬁtw&éﬁésﬁﬂﬁiﬂﬁ@éd? e She

Subsequentl Qerythrin- abel d..str V|d|n [ 1.di n- 2
Phar m ngen; Xﬁl %/Ch °It“a?re Rt nei ecgg velrfreesr‘]t’l oneﬁgplhosp A eSB&F?g?d and
added & ain@rﬂthC}ewlbédlabmﬂanbwaEG@@mﬁB monoRlopal antihedy aorinse was

reacted fohuR@nMMiMHy Rha f@ii¢ﬂﬁi@t4§sayA i6Eed@eLl i ON, each well was
washedw t h t he aIQove nenti.0 ed e buff.er o] ve nenti oned

phosphat e buffer ﬁ,iasecg&gsoh 15‘%%3@% 620‘%#\/@??)“% ‘g Ve gere
suspend t hplatedsin 2raweds nigrepiryssor ngelll godut efihhyler idmma ea(ﬁaOh wglbf

the. anti vAEN@SL&MINITBYOBI SR iRl | DO ddhehB®y ¢ U d 4 Lo tiiP@BNE! 38EuRT
20 (FCS; Trace Bioscience PTY), 1% penicillin/streptomycin (Sigma), 1%
HT Supplement (Gibco: BRL) and -2.5% T-STIM Culture Supplement
(Collabc;rative Biomedical Products) were added to EX~CELL301 medium
‘(JRH Bioscience) containing 4.0 mM L-~glutamine and lipid. The
resulting modified medium was used to dilute hybridomas to 1x10%
25 'cells/ml and the cells were suspended in each well.
Cell suspension (300 Bl oxr 600 ul'). of each well was combined
. and mixed well with the modified medium (150 ml oxr 300 ml), and then
a 200-pl aliquot of the cell suspénsion was added to each well of
multiple 96-well microplates such that each well contained 4 cells
30 ofthe hybridoina. The above—-mentionedmodifiedmedium (50ml or 100ml)
was freshly added to the remaining cell suspension, which was mixed
well, and then the resulting cell suspenéion was added to each well
of other freshly prepared multiple 96-well microplates such that each
well contained 2 cells of ‘the hybridoma.
35 Cultivationwas continued for 1 to 2 weeks. After cultivation,
single colonies derived from a single hybridoma were found in many



each hybridoma clone to the HPB-ALL cells overexpressing human AILIM in
each well. 30 Control assay was perforned in the same-manner as descri bed

above by ' | lowing itens: (1) WId-type HPB-ALL c ead of
human Al LIU‘ﬁ ggp?g's& ng reconbinant HPB-ALL cells; (2). EQHr.T@mW@%cI onal

ant i body agai nst KLH (keyhole Iinpet 35 hermcyanl n, PIERCE) instead of
hybri dona supernatant. The human anti-R2H nonocl onal anti body was prepared
according WO 01/87981 PCT/JPOLl/ 04035 101 to the sanme manner as descri bed
above in w@llsy, by inmmuni zing the. above-nentioned hunman

ant i body- pr odugj;pg ehreagégfms@asedé@ec&gbéﬁ'ég Sz, P RIRIRE 0. o

PI ERCE) . Based on the result oma clones
5 in <2- 453 Pumgn manesd-ong Lyantibagy ﬁﬁﬁb’é?’%ﬁ’é@a&niq%%lwési pYPdvesd Ag  of
hunan- der theduicary stpématahthumneadrrieEX donthighhgChHeé oldmyexanpl e of

the rasul fo18, i ch involves assay result for
hybr i ?)naécl%negseckﬁ{!é& ‘?’a‘@b@b‘@%’% ﬁyﬂ’i% (JVab-138) , and A11394
(JIMab- 139) : 10SuBcloning(§prARARFY I‘?Gﬁﬁﬁn%ﬁ&?ilﬁhlcl&ﬁ?imytﬁﬂgairﬁonypems
det gr i gmwﬂrdomacbloﬁeé heb iRl aﬁfj k2 h3tTede s Aiblell GBBGG|W|pde¥IB&?QQi 33
pr oduce yhri e ogned. in <2-4> anal yzed in
<3-1> des%:)ér/?%ﬁg g £ gﬁ)ﬁerm n;tpga ag\/\%sscggilrbrelﬁeal)BE? Wi —%g Human
Monocl onal Ant FB engdtymhgarhw Nie ACBRD %i@cm%llaldgust;edhe

c Haly‘l tymihgarhiweld 1m2ef6oeellQns 1

expenionentall peal peell aid aﬂ‘iE(iJreEént xtlmeﬁltl the human anti-hunman Al LIM

nonocl onal ant i, | .o be | g&2/.1c.

Preparation of ﬁ%%ﬁ%ﬁ%ﬁ%\% 3&?1@?%% eﬁ\lplfl° cgﬁ%ﬁ’ﬁ'ﬂan

anti - hunﬂ?%@P%hﬁﬁﬁéb@%PgaﬁW'bbmﬁn bhl-lla-r gePaxipé thed:lones ipedirfledat i on
<4- 1> Metweasd as()aéicswpf each hybri doma cl one produci ng human anti - hurman
AlLIM 25 monog go ant| body, which had been prepared in <2-4> descri bed
above, . were‘a dtd 164 tissue culture flask (50mM , FALCON), and cul tured
in A3P104 medi umAIE3Idndadeb)l24bnt AFELSZg (IWebtL26 ), |AEF3E6Y i(Tsab-cA37ABS .

(G BCO-BRL) to beaxswaiol enss-1uw)er AtR1 (32QIREBLE3 D, B4uSHR. @MaBLE36) ,
Subsequently, the unglee GHLEYSS,| | QS o8R8 el " 691584 O(JMab—139) ,
AII488 (JMab-140), AIJ40 (JMab-141),
The names shown above are used through the present app]::r.cat:l.on '
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 monoclona.l antibody
25 <3-1> Analyses of the heavy chain and light chain . .
ByusingELISA and flowcytometry describedbelow, itwasverified
that the monoclonal antibody against human AILIM produced by each
"hybridoma clone, which had been cloned in <2-4> descriioed above, was
indeed a human monoclonal antibody.

30 The recombinant HPB-ALL cells overexpressing human AILIM, which
had been pi:epared in Example 1, were plated in each v-shaped well
of microplate (3x10* cell/well). Cells were cultured at 37°C in
RPMI1640 medium containing 10% FCS. - :

After the culture was completed, the plate was centrifuged {at

35 1,800rpmfor2minutes) toprecipitatethecells, andthen the resulting

. Supernatant was discarded. Subsequently, supernatant sample




30 a new tissue culture flask (750nl, FALCON) , and the cells were
cultured: in ASF104 nedi um (A i nonbto) containing 10% Utra Low Bovine 1gG
FBS (G BCQvBRa790 be confluent under an atnosphere of S%gapkidbss37C. 10
to 20 days after the culture, the culture. supernatant of each hybridoma
was recovered and transferred into a 50- pol ypropyl ene 35 conical tube
(FALCON) . The tube was centrifuged und¥ 500xg for 5 mnutes. WO 01/97981
PCT/ JP01/ 04035 102 Subsequently, resulting centrifugal supernatant was
filtered (PRI eld)Sirom thectltmreRit] aash HybridoMAICEENRA inxadss Heséribedt e

was recov ' | : i '
o ey, Batidd e wear sxdaboniout R ReLels BT

U ; ;
with phosPhatteph ’eYeJ(iggH’E?n apti-Fimepgetonal anibody,  MkHedA? 138 t he
col um wasaveentaglnanhilpdths phat addad tored@Omell, Thedmikturd lwesantadiosty of

interes§ Wasr 8bwiiadtlY ihQaslfng JLI9MM-Ci t hater rRUEESS, (PR s p?@ggéﬁ@n .
t he ‘el ute so?utlon

colum at a | ow rat f about . Inm n. 10 Sucgse, ently,
was neut r'aV?%é#S\ﬁafcﬁeg Y0 mc&nwei MRSpyaghe PRPEPhRYe bufder) (. 5%
filtered tBS&WRES xdnthiving( MM |EDMHe) to renpve white precipitate. The
resulting filtr ! | b, er.nk ght nd
filtered t h:5 Lot e iﬁlgjr'f:gﬁqﬁj i°ﬁg?%§%h1éﬁ%% %g’&?%ﬁ’ DAL RLdRLLRIAN o d"
nonocl onal & ‘g%‘g?iﬂﬁaﬁad‘gﬁ 3 Hdﬁ%ﬁdﬁ%‘?}’ FURe R ML RR RS 2kpirphesrRhate b ffer
concerit0-at and addeddet ardqiaran tyr &msohel ARIq) ban erdalr +\288paRd Hukese Dis USi Ng
a phot ospegigd CHIFép%rns%ﬁZﬁgs:ﬂea‘U{Ei{ ok so.:ﬁf&a@%’%@%‘j %f?f%éadé’é each

h ha -4> e I‘bove, wer e

hybri doma cl one,, whi c been prepared in < escr a
conditioned i n ASPEORIAEY; AT ®YIAorot 0) containing 10% U tra Low Bovi ne
| gG FBS (G BCO BRbjrif318kdDéd Galtishahan ebgd )antidvdlyWgzgn@dpf ed and cul tured

in Integra Cell ghi 1l ANLEERA %} | N ]ENCE). 7 to 10
days after cult ila\%g??gngggvﬁieén tq_eiA(I:Ie gfe)(%si %r%%hsg%gi g cells/m, the
superm? ant of Biekinobabglad ki hgRRFoF o antihesy o fB¥ Labortries) ¢ Wi
super nat ant was Bliogilfd18Hé Decd dAriti-AlimEh Ofg¥ RnEiveayUBectdt)lrap affinity

buf fer (30m ). atesor o e ofe opRinalh affihon s Al ik 3Rd Bebon
washed wi t‘ﬁe%‘h%% FhaPéabarrewashediwi th therhave—msakicoedMhesphattesbwifidmr
(pH2. 0) waSubseafiettdfp] PHyt®ee9thiTh-Alabeled streptavidin (Streptavidin-PE;
20 Pharmingen; diluted 500 time with the above-mentioned phosphate buffer
and added at a quantity of 50 pl/well) was added to each well. The
nixture was reacted for 30minutes ina refrigerator. After reaction ’
eachwell was washedwith the above-mentioned phosphatebuffer. Then '
the above-mentioned phosphate buffer was addeﬁ to each well

25 (200pl/well) in order to suspend the cells. '

‘Analysis was performed to determine the reactivity of the
anti~human AILIM monoclonal antibody in the culture supernatant of
each hybridoma clone tc_> the HPB-ALL cells overexpfessing human AILIM
in each well. )

30 - Control assay was performed in the same manner as described
above by using following items: .
(1) Wild-type HPB-ALL cells, instead of human ATLIM expressing
recombinant HPB-ALL cells;
(2) Human monoclonal antibody against KLH (keyhole limpet
35 hemocyanin, PIERCE) instead of hybridoma supernatant.
The human anti-KLH monoclonal antibody was prepared according



a flowrate of about 1m/mn to elute the anti body. Then, a solution
(pH9.0) of 750mMM Tris-HCL was added to neutralize the eluted solution, and
the resul ty ution was filtered through a filter (MphhiRRIfss tO renove
white pr ecdlvg?{/gft;é " The resulting filtrate was dial yzed gS agal nst
phosphate buffer (overnight) and then filtered through a filter
(MIlipore). Thus purified, anti-AlLI M&%uman nonocl onal anti body was WO
01/87981 PCT/JP01/ 04035 103 obtained from each hybridoma |ine. Exanple 5
React i vi t yoothe wame matneh uxs dedickihedoatmoicoial <2nid bdaly Mnmm_w¢l M
and Cr 0553 ALl im0l fbifdn htIBUEG-AHdYiAR0LE Bhogdnsl bbb RuLi el
various human anti - human Al LI M npnocl onal antibodi es above were anal yzed

n L ]
for their (kevhale,iliyres henasvarinvPIERGE)t as cross-reactivity to nouse
AILIM and rat AhkbHidnythe rbbalng atdldf Fd Ffor insiraocl oxed ddsciri bEStativies hment

of ELISA gy Séz%t&e%%gmﬁls?'&Gﬁeﬁ&‘%m%n&&%&t éﬂiﬁ’éhl dﬁmﬁfm@ on of
cal i bration curves Because all the above-nentioned purifie unan
ant i - hunmaenaf Aunav-degivetiohervarchadiodiaad hamanidpsiviegar) 1ight tshayin. EL| SA

system was estaalxamped offxhdateaiilitis jlhesepatenin Rigwre Df whixh bitdlvedy. 15

Tokni ka) FAEEHRR  SorhyRE LA o aniof, (ePERac) PRCLIE Iovan Tl o0

pl at e wasahé AMFBO4d (MabodB?t enperature for 2 hours to adsorb the anti-1gG

((ch) ﬁgt gb%%ﬁwfw&cbﬁpﬁ@ﬁ& nﬁ;ﬂb&equsntémibﬁdse super nat ant }/vas pas
i scarded, an e t e was 1 4XES W t i PBS
cont ai ni ng O. Ogg}oeﬁﬂg%ﬁ%e. %%%@E?ﬁé&%‘%géﬁt ?%%P%%Q%%?%?‘E?nsg‘n#gﬁfnrbagvi ne
serum al bAFTM peepgleonrl antibqiies popduchisby ddedhylridames gt haddierRel | )
and therEﬂn?éd/\Bﬁ <hn§utéaiceglnf ﬂyzermnkgeihmaélaamd Qbow?ehﬁbéﬁehﬁﬂﬂﬂi@lﬁ t he
anti-lg Fc) ant.i hody-free_ sit on e te. i .Leagent
was disca ﬁ%d‘,:aré'ﬁ(?% féteg(?ﬁn%ﬁ %s\‘?\]b“gnvxg% e c%’v?ﬁi Céﬂ%‘i P Hd%Bgs%%lﬁn gtéLEti ved

| g&2 Tt i dmisxizen Guelex)Threc®inddnggtsi the exparinentakh pretegohsattanbsddar d
anti body, +¥yeshadkded at various concentrations (0 to 100ng/m) to

respective wel g of .the plate and the pl.a hncubat ed..at..r 9o

t enperat ure fo?ﬁ'iy ABEr 2’ ry?l”%% %glau PAOJ;@O%E‘BC%P %%gaéﬁgﬁ%qlg%dy er e
renoved adeteacinedeicb basige2fied 3 tines with phosphate buffer containing
0. 05% Tween20. Subsequently, peroxi dase-conjugated goat anti-human | gG K

20 Example4 PreparationofhumanmonoclonalantibodyagainsthumanAILIM
(human anti-human AILIM monoclonal antibody) on large scale and its
purification
<4-1> Method 1 _ . : _

Cells of each hybridoma clone producing human anti-human AILIM

25 monoclonal antibody, which had been prepared in <2—-4> described above; .
were added to a tissue culture flask (50ml, FALCON) , and cultured
in ASF104 medium (Ajinomoto) containing 10% Ultra Low Bovine IgG FBS

(GIBCO-BRL) to be confluence under an atmosphere of 5% CO; at 37T.
Subsequently, the whole culture liquid was transferred into -

30 anewtissue culture flask (750ml, FALCON) , and the cells were cultured.

in ASF104 medium (Ajinomoto) containing 10% Ultra Low Bovine IgG FBS

(GIBCO-BRL) to be confluent under an atmosphere of 5% €O, at 37C.

10 to 20 days after the culture, the culture supernatant of

each hybridoma was recovered and transferred into a 50-ml polypropylene

35 conical tube (FALCON). The tube was centrifuged under 500xg for 5

. minutes.




anti body was added to each well (4,000 tines diluted, 100 I/well, Protos)
, and the plate was incubated at roomtenperature for 1 hour. 35 The

super nat antwpags@gscar ded ‘and the mcropl ate was washed prqliipiBio th
phosphat e buffer containing 0.05% Tween20. A buffer 1111 WD 01/97981

PCT/ JPOI / 04035 104 contai ni ng substrat ilG;Pélcorrpom tion:

ort ho- phenyl enedi am ne (O phenyl enedi a OPD; 20ny) /citrate-phosphate
buffer (pH 5.0, 50 nl) /aqueous solution of 30% hydrogen peroxide (151))
was added to emmeflténpl#Qﬂalrt)l-narﬁhrrﬂmfpgaﬂ-esmnaMDaia@d fafltened

tenper at ur @hrdudloa 8auL1 Tz 184 31 +SHRHEAURALYENEMatid kHE | 613518 RS s

added to each vveII (50l /well) to stop the reaction. Calibration curves
wer e made f gu redZ) based on the val ues of absorbance neasured at a
wavel engt h of 43henfitbyratsivag koadeck oqntcalaeHiCBmteProtelmtdmjmrasnayﬁapere

f d G ek | |
Subst ance ?’f"'fzgy e TAner 8t domer s bnaaleitaf bi 08 Pondh i
reactivityP 8? F%@%’ (?85 hudar? dHev- Kangnot A8 L‘l‘-M"Hﬁhocl onal '
antibodi es to I8uimegikbklyashewdlums whemwashbdwiahphosphhtebhfret (Rbmal) %)0
Al LI . s . ts. o, be
nmouse bha thebinbhtibady or intd: A Qi 0a WiAERN sitigrar of

used in thbu ELI S wer e prepare repar

r econbi nan NerBEs 498 fplypnsat Al oW Xetre o8nisbaukt 1@@%@4 | s
over expe es Suh@qumﬂ:é.y/,\l thi sbweedrsepateon wael reitdaltded witke aSasButBemer

as describ Veng N 3> ( £S5 I bn

AB023132 (g t{ﬂ Of 55%‘& g%gnlgé%m %a?ﬁl ng %(%A&?uﬂghl e"’hg%lﬁf%f: of
mouse Al LI ¥ R%r?‘é&e’“PHFd'hd-t\?e@ﬁﬁlpéEFtﬁeo Thenge sher ngHEL rtamadiet va

r econbi nantlizkyreek agatns? &ahtm;ﬂ'ﬁlteVﬁSEﬂé’tt [ Bdhlﬁﬂﬂght‘)t ﬁn@hfﬂﬂi&eaaﬁﬁi'&ﬁ%ﬂvar y

cells (CHO4C y y f,or | ratlon 9 320
V) usin fii'l).e% 1@2—3}?& Q ag%%&l' %(I?'Fg \%/%F% cEllt‘{Pﬁﬁ’éJ f
medi unt coﬂPE’rk?ﬂ%WeénQP éF-ﬁe? ’é':’-'ﬁfg/e@Ich twbrbdaem )lined 10% FCS to sel ect
drug-resi stant Protepafesneshtition wagr&éﬁéﬁﬁmunfﬂ&n%%bségbance at

Fecont nanto S Ra R, by BREPE oA sq%?)&oeafecimwe@e@&?ﬂiﬁ?f%%@ ef' s
over expr es§tmp Mathed M wer e prepar ed
Cells of each hybridoma clone, which had been prepared in <2-4>
- 20 described above, were conditioned in: ASF104 medium (Ajinomoto)
. .containing 10% Ultra Low Bovine IgG FBS (GIBCO-BRL) (1-2x10° Cells/ml
each) , and were plated and cultured in Integra Cell Line 1000 (INTEGRA
CL1000, INTEGRA BIOSCIENCE). .7 to 10 days after cultivation, when
the cell density reached 1x10% cells/ml, the supernatant of each .
25  Thybridoma culture was recovered.

Each culture supernatant was loaded onto a HiTrap Protein G

column  (HiTrap affinity column Protein G; Amersham Pharmacia)

' pre—equilibratedwithphosphatebuffer (30ml) ata flowrate of 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 1ml/min to elute the éntibody'. Then, a solution
(pH9.0) of 750mM Tris-HCl was added to neutralize the elute'd.solution,

and the resulting solution was filtered through a filter (Millipore)

to remove white precipitate.  The resulting filtrate was dialyzed

35 againstphosphatebuffer (overnight) and then filtered througha filter
(Millipore) . Thus purified anti-AILIM human monoclonal antibody was



and obtained in the same manner as described above in <1-1> and <1-3>. A
CcDNA (GenBank Accession Nunber: AB023134 ("cDNA); BAA82128 35 (am no
acid)) co the full-length ORF of rat AILIMwas i |ntoa
vect or I%ﬁo%ﬂg'nd then the resulting reconbi nant exprgg’gﬁf)‘h $ 01/ 87981
PCT/JPOl/ 04035 105 vector was introduced into Chinese hanster ovary cells
(CHO cell) by a comonly used nethod ¥%& el ectroporation (960 IF, 320 V)
using a Gene Pulser (BioRad). The cells were cultured in RPM 1640 nedi um
cont ai ni nep¥zeimeld drom(8a8ntiyridamacdimil) and 10% FCS to select 5
drug-resistant transforned cells, thereby obtaining rat

Al LI MoverexpreSS| ng reconbl nant CHO cells. <5-2-1-3> Prepar at i on_of
nmonoc| ondkXa SL afi human janbi —human AILAM noneclopeyl antibody

over expr eﬁmmammml hhw cmmeabaﬂvbgpmfptwﬁﬁﬁohnmséiﬂm -ahd dagcr i bed
above g/verﬁﬂuﬁpogem zed, and 10 subjected to ultracentrifugation (100, 000x
g) Resul t¥#g—pell et containing cell nenbrane fraction was recovered and

t hen suspendedPurhfPed vagdeus humgncan ii-ampp A IM peRqdenad antihegdies
t oget her addve wEf@Llélihz{ Z&ANpbet ehady eadtivatWisd atmbAtAInim dhard1obpad for

Purthet gPRE TRoPRavE Bl Sormipe e Phoe R e ey BRBAE0G, shRE magBally

28t h day mgthed.t he primary. i nmuni zati on. The | ynph node cells were

col | ejgy ngilmﬁéﬁﬂlasMEﬁtafotferEﬂI@ﬁ fdyadlemi HBMRHmIRe The lanmboagde
cell s and nous el | Res. Disclosure,

P
Vol . 217, FPPASE rn%éﬁf‘ ep%%aﬁé‘ana? a}é%rg%&]bn SYF¥eS  The cells were
fused to each Behemsgylm%ﬁ@mhy@eh’yimlg#lgﬂ(ﬁﬂemm@n(mhhhng%ﬁIMthel m

as a fusighaeRhit AnbivRR &y %&echg@akx g@o) | adYoRy ORI $20 yatefOWRS -

Sel ect h b | t 104 d
CAL | nomo At abEaet 1 SAemaan The, spavetranton 88 oA ATRPEY T n. o5
Reactisvity of Gaammﬁi—bmﬁnmmmdyntxbddye mzmmmmm/mueach
hybri do”%fd%rﬁiﬁ“ﬁéuﬁﬂé)%ﬂ‘@%dd@&@fo”&i@fiwéll Is0g olelgel D RITBA MY S0 plate

super nat ant th the expressi nq no LILM and
tﬁgn neas WI d -t e ng'gggs‘ﬁ%gé“’\"ﬁ nggyrS?m%@f“)F(’ F‘é’lf?l%(? V\# ?ﬁ’urs £

FI TC- | abetotasbrbnthe patit§@ ((Eappaitibeody orEEh€8ibrppate ow Suhsmaweatly30 The
screeni NGy ShierhARbdt RhS &mgkdeaa%narmaglaae ruasoaaﬂs@ct 3 @ﬂ&ééoquhhaw ng

51029 ‘pheabhataiues” OFD, PoRfRLR | (% AREHY negﬁ‘alycf@ﬁ?%’%?sg% 06 .
to 107 - (PBS conta:.nlng 0.5% bovine serum albumin (BSA) and 0.1% ‘Tween20)
was added to each well (200ul/well) and the plate was incubated at
room temperature for 2 hours to block the anti-IgG (Fc) antibody~free-
_ sites on the plate. Then, the blocking reagent was discarded, and .
25 each well was washed twice with PBS. e
Human—derived IgG2 antibody (50i1/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
phosphate buffer containing 0.05% Tween20.

Subsequently, peroxidase-conjugated goat anti-human IgG/k
antibody was added to each well (4,000 times diluted, 100 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

1%

]



cells/0.5m /nouse) to ICR nu/nu mce (female, 7 to 8-weeks old) . 10 35 to
20 days after the injection, the ascites was collected fromeach nouse by

| apar ot oy %g Eh7ogneSt hesi'a -according to a conmmonly used pipli(daiS 1
PCT/ JPO1/ 04035 106 nmet hod. The rat anti-nouse AlLIM nonocl onal anti body

B10.5 (1gGl) was prepared fromthe ascites on a |large scale. <5-2-2> The
reactivity of the antibody to human, nol®% and rat AILIM Concentrations of
human anti - hunman Al LI M nonocl onal antibody 5 and control antibody to be
used i n theoktaBhindescr suesittadeow weroppdetiédnnned bastad—rﬂmmﬁenlé@llSttuaad

Ca"brat'oréo%élxﬁflér{éﬁ%mlﬁed%'%ﬂg)?@i’%ff?mmn Pﬁ&&é 3 d@ b%well)

of the reconbi overexpr essi ng Exanpl e

1, the rec8firhamauerysceplekion gf 8% fvdsreoosy perride | ﬁ» )emadﬂﬁd
<5-2-1-i > desathhedlahoopl /w&ll)tdiRl HHROSTEt Ve 1ﬁﬂ®aaﬁhlatmmmeawatﬁgerat

Al LI M pg epared 3. described above were plated in wells of
96- wel IgEL?ég akﬁé‘@%?pl"é[ eg'%and cultured to be confluent at 37cC.

Subsequent | y, t HutbngemenddnneMandfarieactiduasaddediopaghyedde(50p3 /uplihe
purifi'ed vasistop Wa@lﬁﬁ.bnhum@lﬂﬂdﬂ\ﬂmwﬁér@ﬁhdbomlgﬁrem) Baséd ol

anti body prep ove d ( C tratjons:
ant i body o?g g% 78%95 °\§eas ?&%’ 31% %ﬁﬁgﬁgg c%)ilht a?’}ﬁl}’ﬁgg’%}‘ B;%Ri@@ rr%% 32
ti mes, 33 vPARG, a%@#?@@tesSeF‘ﬁ%s 36 tines, 37 tines, 38 tinmes, 39
tinmes, 1810: t i MeCorkblt a885ys aade %E%fbtﬁ&&)w:.lﬂh @%miwaménéw HEAl,

and the pl eSLierL & ygac d £.0Q eratu r hours. The so I ons
of them)no%%’ 1‘ anat %od%g a\%kelﬁ n% %}:gce — éﬁ% Eéacenmﬁﬁf’? v%ss dﬁ&&ﬁéﬁ 'g
times wit _habm)%phat e buffer cont-aining 1% BSA (Sigma). Subsequently,

' hor ser adi gb-penaxi Qﬁ@f@@"ﬁh@&@a@@l@ﬂﬁy u&mouaii;dzg@iéEMaﬂtahﬁdnumaﬁ

added to e di,! ut @ tinmes nerica QJaI ex and
the plat es%g%‘ﬁel“f? &t"é‘a al?‘if‘g’l%%t"gﬁ‘peydat %’ni‘nﬁ i &8 st)?ﬁt i on-
of the1$abereasmammyfditb%’arﬁemm M@IMnanddpit’tatAé@aINere washed 3
tinmes wth<ghg)sma§,_ee§gggﬁroncgft9é ksl % 30 BSA Buffer cont ai ni ng

S0mg) it at e diRAdsRke:th e fsBd el Codd it bt Reaa A7 GR L3P 50ue
hydr ogen p&boXTHelX Pﬁep)alwasomdﬂeded:mﬂaalanm@!ib ¢dl0lotreptkpresmichdy houpe at es
wer e i ncubgtggyat. room tenperature for about 7 mnutes.
20 Recombinant CHO cells overexpressing mouse AILIM were prepared
and obtained in the same manner as described above in <1-1> and <1-3>.
CcDNA (GenBank Accession Number: AB023132 (cDNA) ; BAA82126 (amino
acid)) containing the full-length ORF of mouse AILIM was inserted
into a vector pEF-neo, and then the resulting recombinant expression
25 vector was introduced into Chinese hamster ovary cells (CHO cell)
by a commonly used method for electroporation (960 UF, 320 V) using
a Gene Pulser (BioRad). Thé 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 ATLIM
Recombinant CHO cells overexpressing rat AILIM were prepared
and obtained in the same manner as described above in <1-1> and <1-3>.
A cDNA (GenBank Accession Number: AB023134 ('cDNA); BAA82128
35 (amino acid)) containing the full-length ORF of rat AILIM was inserted
into a vector pEF-neo, and then the resulting recombinant expression



35 Subsequently, 2M sulfuric acid was added to each well (50I/well) to.
stop the reaction. Absorbance was neasured at a wavel ength of 490 WO

01/ 97981 RgdlodBdd{ 04035 107 nm by using a microplate r 1.0- Rad) .
Control ELISA assay was perforned with the foll ow ng co??rilo 1;"gir?’tgi bodies to

eval uate the above-nentioned antibodies in the same manner.as descri bed
above: 5 (1) Muse nonocl onal anti bodyl®A12 or SG430 agai nst human Al LIM
(JP-A 11-29599 (Exanple 12) and W98/ 38216 (Exanple 12)): (2) -Rat
nonoc| onaveaindz hady Bh@rodwesal datooohihedd Mamsbe?- dvaky cde3sr (OEsl Rhaye) ;
(3) Mous n nti.b JTL2 agai nst rat Al Ll nonocl onal 10
ant i body%ﬁdggéﬁgﬁi glsﬁ?blg%o ;°ﬁn€€%&?§?°58§ﬁ°’de‘y§£’i F‘“éd%zlganr"r?&Pigonal ly
on Cct obet Gepe Bobwer (RéeRadhe | Therrdlpormye eeliunsdohn RAMED640 MENUBP- 5708
iP The Na&@:majnjmscéhatsciTmf(oBisfz.winwceimf\iA Bﬂﬂ;rraadTg@!F%s)% _sﬂlélcég_engy
of i ngust _.Scis an nol ogy, e Mnistry o ernational Trade
and i(r%gusc#r r,%%vjx'/%i[a%'ﬁti sdl:‘arr?%%gopﬁ grnaﬁ-ligﬁal d %%%yary°§%?+fb’r’?9[y GRder the
Budapest 2 verpxpressimypapgopbinapt e6HA ceids2) and W98/ 38216 (Exanpl es
(1kang I2) )Ts-Z%aﬁherabef@twrgw adnb_unaﬂat Iffa}ﬁtcid fho%ﬁ |a%£‘iﬁ§i9%u%ga?!ﬂﬁ§MKLH
eyhol e |i npet, henpc in i nstead o Dridoma super nat ant .
Cont 1ol ELI Sh SeBePreditins GHP e the] SvREE NG AR kDS BARER AL T%0Whdsk | bed
above usih®f Reed prpparedidnced+2-shdwndestribed alvtwndené hombieht sedy asdi ng
recoi nafh&dPeaelb- LSSl iteyl ' ' es 4. n the
result obt aijnedf 50%5&@%@ ve lrg-u%é%?’?m%&n'ﬁ %%gngzii ljh\%é‘f%%ﬁgﬁ at ed
as an i ndSL PP PHECT FIRe Jraskifn wae geraKetsd eidukRer Auspended
monocl ondn B#Ei boBgsebtingesl Jnemiitane Eoattivanya O4i0) eetéd tugether @58h ng
human Al lfdund"BUsdnpileebMafuvase s WstarhQreeih %he\/fa&ai:%eg% Q’%ﬁ‘ﬁ?}r\’?fe The

AlLLIM, ar rat ALLIM, (reconbi nant cell _overexpressin ;
resu:\/{s &W&Fﬁéﬁl‘“b’& f‘#é’ @gl'cul gREAPEN o it epg\ﬂpr%'éf* oESgB &% -CHO

over 18xpriagthey givem tal thel xatd An3¢ tH&bIpctD4eN: ob-. 3y /7 dAkF182® day
(JMab- 12G@hg Qaﬁﬂaé? af il 848 {liMRly] 2fdun 30T - ThieFS ot TR 4481
10. Ing/m_ 33 4! ﬂ.'(e)cgec{ JJJ.\:/:%?n_ g&:zzdg'sg after the final 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

were co

4000 (Boehringer Mannheim) as a fusion agent to prepare monoclonal
antibody-producinghybridomas. = Selectionofhybridomaswasachieved -
by culturing them in ASF104 medium (Ajinomoto) containing HAT, 10%
- fetal calf serum and aminopterin. ‘ : '
25 ) Reactivity of rat monoclonal antibody in the culture supernatant
of each hybridoma to mouse AILIM was determined by reacting the culture
.8upernatant 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 monoclonal
antibody having reactivity against mouse AILIM,: ’
Among them, a hybridoma line was named “B10.5.” Cells of this
hybridoma were intraperitoneally . injected (10° . to . 107
cells/0.5ml/mouse) :I:o ICR nu/nu mice (female,' 7 to 8~weeks ol-d) . . 10
35 to 20 days aftexr the injection, the ascites was collected from each
mouse by laparotomy under anesthesia according to a commonly used




Al H5D3 (JMab-136): 7.5ng/ni WD 01/87981 PCT/ JPOI /04035 108 Al H386
(JMab-137): 9.6ng/m  A11289 (JMab-138): 10.5ng/m  A11394 (JMab- 139):

10. 6ng/ m (JMab-140): 11.0ng/m 5 AlJ 40 (-JMab- 14bspeireadsd M  SA
12: 1.8ng/ nvieél‘g@%: 1.2ng/m (B) ED50 for CHO overexpressing nouse AlLIM

AlF 34 (JMab-124): 42ng/m 10 Al F348 (JMab-127): 81ng/m Al F620
(JMab-128): 100ng/m  A11289 (JMab-138)10&3ng/ml  A11394 (JMab- 139) :
60ng/ M A11488 (JMab-140): 70ng/m 15 (C) ED50 for CHO overexpressing rat
AILIM Al Fngdhdd.Nabhd 24t adShahotse\ZTIAN ddbdikckial) anE2edyrB10ABF62HE1)

JMab- 128).... 97 : 9 JA\@% ) A11394 (JMab-139).:
gOng/m' ?A‘?L?L%S%Q(K{%sggp?%ééﬂé%n / ée%h)gnr gsg%%]&éshrgo?/a\é ‘that the human
anti - hunan<2r4T4a %ﬁéaaeﬁavitsan%i%aﬁimdx e pmaderieosey andivet TR t ed
significantly hicghcenpestions bifelsurian utarhdhin MIrdl mddinall snbasodygen

. i - | L nocl onal .antibodi es
(houn Saboy D s aft b koBe Akl o B iR S bea Bin of et
Al LI M ( bi fetsrpinesdgedon the EBESA ppd cal ibryliomouivemin sB-Dedesar iaed on
of affinitabewel neutralizing activity of human ain;iti-ggmrant QI tggﬂgggfl onal
(ke . i Ssocr at i SRCRACALIBRA A" (oAl <eBo Fher sRovHhEiam: R1oTE h
respect t PVIRSIRESSEiDY Paname AFLIMaphepdradhdnpBranple artheusehomiinant
o TSl st s il p-pAEpS S SO UL L
\gﬁ;? n’aglt :; arﬂ% vﬁﬁ%?&fﬁ%‘f‘?ﬁa{ %bk?yd%%-\i ‘overexpressing rat ATLIM prepared
. in <5-2-1-2> described above were plated in wells of 96-well ELISA
microplates and cultured to be confluent at 37C.
Subsequently, the supernatant was discarded, and then any one
15 of the purified various human anti-human AILIM monoclonal antibodies
or control antibody prepared above were added to each well { antibody
concentrations: antibody of 200Mg/ml was diluted, with PBS containing
1% BSA, 3 times, 32 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 quantityof 50§l/well, and the plates were reacted at room temperature
for2hours. Thesolutionsofthemonoclonal antibodieswere discarded,
and each well was washed 3 times with phosphate buffer containing
1% BSA (sigma). ] )
- Subsequently, 'horseradi’sh peroxidase-conjugated anti-human
25 1IgG (Fc) an‘l:ibodj'rwas added toeachwell {dilutedl,000 times, 50p)/well;
American Qualex), and the plates were incubated at room temperature
for 1 hour. : o '
Surplus solution of the labeled antibody was discarded and the
microplates were washed 3 times with phosphate buffer cohtaining 1%
30 BSA. ' Buffer containing substrate (composition:
oxtho-phenylenediamine (O-phenylenediamine, OPD;
20mg) /citrate—phosphate buffer (pH 5.0, 50 ml) /aqueous solution of
30% hydrogen peroxide (15p1)) was added to each well (100ul/well)
and the plates were incubated at room temperature for about 7 minutes.
35 Subsequently, 2M sulfuricacidwas added to eachwell (50ul/well)
to stop the reaction. Absorbance was measured at a wavelength of 490



109 <6-i> Preparation of antigen to be inmmobilized on sensor chip Antigen
to be immobilized on sensor chip in the kit was prepared as a reconbi nant

chinmeric aghl hereinafter referred to as "human Al Mghg %o:
aﬁboﬂﬁ-)}s{ 5 gn 'tﬁe%onstant

consi sting ofthe extracellul ar.region of human Al LIM

region (Fc) of human IgGl.. Human Al LI M I gFc was prepared by further

puri fying the antigen obtained accordt®f to the nmethod as described in
earlier applications (JP-A 11-29599 (Exanple 16 (2)) and W98/ 38216
(Exanpl e 6 ¥P)ysimg aonécpdplais: preesient (BhoeRddir.s, Tezuka. 10 The culture

super nat ant of i%@fg ' @E I F | oaded
onto a H Trap Fg{?gltctglgg' C(ﬁ %%T]LL Iﬁér)g%‘igpgﬁn%?&}liﬂco un%?":ﬂl}ro%ggn&' :

Aner sham PRBiPRATSS Freevdinate thecabaremenidoprat antihadies {nokhs sames | ow
rate of 3mdAney 4 dr@dewibed hgbduaran AlLI M IgFc in the culture supernatant

on the. col um. ubse ntl t GOl Wi; L h uf fer
Coomtye ' and 173 IR BRCtER ok %S??b%&??ﬁ% Y3135 AoihRe BlRaR G|
at a fl oWPR d1of29888utBxampla 2o aspuWed 8 {32t fBranple M3)ghc.
Subsequent |y, t{z9 rltnhdbcichyl anrivedy BeDt 5 abhnesk Modde ATEO pes-an-1-(3sH9. 0)

of 750mMM Tri s-HC nd _t hen di alyzed agai nst phosphate buffer 20
(over ni ghé(?scrﬁ?ee#; aﬁﬁgeg()l ution dialyzed was filtered through a filter
(MIlipore). TH33 Mamsefmongcannisl pufkdhodyWETARgyHes tert ATHIM (menpclpnadei n
concery r ahheibdis Pebaiddd eyl raMHybeidbmel bangenathad\’ $eeHEagefs¥i iy Usi ng
a phot ospec rorﬁ:t.er A28%[c:1§gé ) . ;h%nd%S gncg__n}ra 1on 1of human
Al LI M | gFER ORPMA8R OF5ORE™ G 12 drg Pt e B PP E G T RRAFH I A TR
consi st i nourdfex [RERMK BFaSED8 ulnr ThegNabionsdfl ruspituiandt hBiewrismeet andgi on
%gé/ g;ﬂmﬂﬁéh-lﬁé@hnl 6%%53(( AlttnleVh b&iéy lofJ En&hétﬂ%d‘i%cigﬁwad_ |nat @@cﬂﬁ&t Togghd
a e . , _als repared_accor di.ng e.sane
nmanner as%Egﬂr%ﬁyaﬁgvé}’{Tﬁ’\é%’tﬂh%q%aFF nT8 u?w)pdt W%Iifgl\/éfgﬁe
obt ailfed msena‘teplmhe@bnqsmryoawww urdeR thEcBudapandt Foeaty; dPFHAnity -
and neutrg] izggyd Aekbibids DR 27ERhA wHs 9L IERNREDEs TO0Tang 2)) . -
I mrobi | i zati on %\A@Ptl en_ (human cﬁlﬁ:I@luM II?FI_&} on &he 1_Is}%n%or chj \gg‘ chis
descri bed bel o) wEPR SPSVEARETPRHT® PRIIIEOBRL iR ya?ﬁia’e'%ﬁe nt al
prot ocol ¢kedoliedlinpet kdmwcyeninr PLERCE) dnateabbf hybrigonkstpdBinatant . X
11111 V\D 01/ 87934+ PST/=i&H Qﬂﬁéﬁment was performed in the same manner as
20 described above using wild-type CHO cell shown below,-instead of
AILIM~expressing recombinant CHO cell..
The result is shown in Figures 3 to 14.
Based on the result obtained, 50%-effective concentration
(ED50:ng/ml) was calculated as an index for the reactivity of each
25 human anti-human AILIM monoclonal antibody to human AILIM:
(recombinant 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 (UMab-124): 5.3ng/ml
AIF182 (JMab—126): 3.6ng/ml
ATF348 (JMab-127): 9.1lng/ml’
_ AIF620 - (JMab-128): 10.1lng/ml
35 AIF1052 (JMab-135): 2.0ng/ml
. AIH5D3 (JMab-136): 7.5ng./m1

. lIIlIJ'



110 (Anmersham Pharmaci a). HBS buffer (containing 0.01M HEPES, 0.15M Nad ,
3nmM EDTA and 0. 005% detergent P20, (pH7.0)) was allowed to flow through a

Flow Cell-¢oaigmgned to the kit at a flow rate of 51/ m perppbsaessent!ly, 5
a solution (151) containing 0.005M NHS (N-hydroxysuccinim de) and 0.2M EDC

(N-ethyl -N - (di nethyl am nopropyl) car bggéi m de) -was added to activate
car boxyl groups of CM coated on the sur e of the sensor chinp.
Subsequently, 23l of human AlLIMIgFc solution (10g/m; 10 dissolved in
10mM sodi um acet at e bﬁ¥$%$5(riﬁM5!°O$§7l/\hs9 fIBLt 0 the .to imobilize the
human Al LI M1 gFc on thaersgnsqumabi-p3sSubme@aeyrinly, unreacted activated

car boxyl groups were R&f@(‘fd Hﬁaﬁg#%ﬂﬁ@{%n‘w et hanol am ne

hydr ochl ori de. The andunis o# i mmobi li zed by the
i mobi | i zation treat ndRE4§Rr (GMERI1IEN cel WdDgYBL2 444RU. . (resonance unit)

and 2, 243RU, respectixelyso Themep-141 R 3. BRy/m@sponds to the mass per unit

area; 1RU= |pg/ m2. F%gv%é:_ell-z, whi ch i g%fference flow cell, was
subjected to the cappfntyireatnent in the®X Mhce of human Al LIMIgFc in

the same- manner as d8€430bed above. 20 Ph2wpfwit e buffer was allowed to
flow through thewl ewseekbr (GRYAerexbirlls2hg ndd VAR of 2011l/mn, and
each of purified huma&antli -pu n Ak LI M m)}mcl onal anti bodi es, which had
been prepared in the £&nd e‘u%o_\}&? *WaérSed thereto (10-to 50g/ni,
60141 )10 St andard condRIF34e f GMalrd2feas8iegdmlt was: associ ation phase . 25

for 3 mnutes and di sgeps#d | QuAMA98) L 01 pdfly AUt es.. Respective amounts  of
anti body bound to and_rel eased from?he ant*r%’gn were nonitored over tine

to obtain a sensorgraﬂ%ﬁ%s%‘il&ﬁ)éf 5309 dy fromthe antigen was
achi eved by. runni ng PBE334rMab-130) se68ng/mcthi p at a flow rate of

201/ mn. 30 Based on Afnﬂg@swﬁajbn_gﬁ?gs%g%ﬁ%' data, association rate
' K

const %(r]g_ (ka), djssocration rate constant and di ssoci ation constant
(Rd; Ke:kd/ ka) WP eERSRpEeR LR QranePrRas il XAt SLI¥f t war e
(Bl Aeval uation 3.0) .aAIRcCIediMab-e4ktt 4The/ndf fi nity and the neutralizing

activity of nouse rmng%g&al (Jﬁ%_qat,'? bogl'é]g%/nﬁéxlz and S&430 to the hunman
anpl e escr a

Al LI M prepared in the % bed ove were al so analyzed in the
sahe manner as descri e GMePy186) : Fingfml 104035 111
' : AII289 (JMab-138): 57ng/ml

20 AII394 (JMab-139): 90ng/ml
ATI488 (JMab-140): 90ng/ml
The result showed that the human anti-human AILIM monoclonal
~antibodies of the present invention exhibited significantly high
specificities to human AILIM. . ) :
25 Further, it has been revealed that 6 types of human anti-human
AILIM monoclonal antibodies (shown above in (B) and (C)) are reactive
_ to both mouse AILIM and rat AILIM (binding capability,
- cross-reactivity) . . T
30 Example6 Determinationofaffinityandneutralizingactivityofhuman
anti-human ATLIMmonoclonal antibody against the antigen (human AILIM)
Assgociation rate constant kka) , dissociation rate constant (kd)
and dissociation constant (Kd) with respect to the reaction between
each of the purified various human anti-human AILIM monoclonal °
35 .antibodies prepared above and human AILIM were determined using a .
commercially available kit Biacore X (Amersham Pharmacia) .




above. Respective val ues obtai ned are shown bel ow. <cl one name> : <ka
(1/M Sec)> <kd[ 1/ Sec]> <Kd (M > AIF 34 (JMab-124) 1.6x109 1..0x10-4

6. 3x10-9 ‘QOABE.é@lZ (JMab-126) 3.2x1.04 2.8x10-5 8. 8x10- %C%ﬁ,iﬁ‘%sé\] Mab- 127)

1.9x104 6. 3.4x10-9 Al F620 (Jwab-128) 1.1x104 1. x10- 8
Al F1052 (JMab-135) 1.6x104 6.3x10-5 3. 9X10 9 AIH5D3 (JMab-136) 2.8x104
4.9x10-6 1.8x10-1 10 Al H386 (JMab-137) 109 2x105 3.1x10-4 2.64.0'9 Al 289
(JMab-138) 3. 7x104 4.2x10-5 1.1x10'9 AI1394 (JMab-139) 3.1x104 2.44.0-5
7..7x10" 1<6-1% | i@Pafaiibn 146) a2t Ryer) £o3bsx Liandb il et 0@ sepgoriThip

(JMab-141) 1. 9%@;4 éngeslﬂe inﬁob@ﬁ&@oﬁ@eﬁéoﬁ%hlp%@ﬁe ?u%m?é:épa%@ 8 -
SHA30 2. 2x104 5x esu shows_t hat. all”. qof the

: r
human ant 2 maaw%%%ﬂmm anm?rbzm’é%‘%eénﬁ TqRFeRantnRE | MRSRs e
nonocl| onaAIRIN+Iyfel ¢ Scexdddiiing niir et lexthagdlnlech wggabmnicfi hymamAILIM

neutragiz ?ﬁ %15% Al Ll . Activity of human
anti - ?ﬁnaﬁﬂﬂ c\ré%l%%gflona ant i @c&dyb'ltfo%?fggnsduce costinulatory signal in
human T cel | | a8 LM Iggcias REPPRFedBY fuRERAE MWFiANLPT FhgatntdgerM 25
nonocl Onabbﬁitlnéﬁbﬁbdtﬂrdmga\‘:@ ¢hd arethodi aduémwedshnbarnﬂenhpplucdﬂ&nst he

capabi | i t [ angi pgy e
responses pro ?lgg#o g le ggs Sucﬁﬂg?@dﬂﬂ;’%h & r‘EHEFI 213y
prol i f er afR®ref dhe, Presﬁﬂto%%‘éﬁn%sds'rem’é@her or not the antibodies
exhi big ed regulThe@il tatkisvpeynatasebt uba&@lmmbﬂlmodm‘cﬁe the human

Al LI M ned t th
anount nnggﬁ)ﬁgklfg%gs*%liﬁéaé g‘lt?r?%}:rﬁ%?g%%{é% human Efﬁ%%ap n ag
t he degre@oi;mwwm%emeﬁﬁb@mr? BRERF G agr%@ﬁaékrat@w{ﬂlmﬁq%a@ﬁ of -
anti body Ppaffed yaemin )CRE 4T8D6% rakal o BBl haaytOEE80(PTERS GRlanSANIM-T¢Fe 35

di |l uted W_}LJB hﬂpeh%sﬁ%g:g 5%%Pﬁaéa %S)OP}\”Q%L gﬁlﬁ@on;ﬁm Lgé: 22 of 8g/ m . Each

of the varioUsS human an noc 11111 WO
01/ 87981 PCT/ Fobsequently .1tiye golwan vas Hashed vith shesphatrehuifergSomd)a fi nal
concent r aghd®rtheh YégiMicitrate 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
(pH9.0) of 750mM Tris—HCl, and then dialyzed against phosphate buffer
20 {(overnight) . Then, the solution dialyzed was filtered through a
filter (Millipore). Thus purified anti-human AILIM-IgFc was
obtained.
Protein concentration was determined -from the absorbance at
BAzsp measured by using a photospectrometer (1Azee =1lmg/ml).  The
25 concentration of human AILIM-IgFc was determined to be 0.28mg/ml. -
Purifiedchimericproteinconsistingof the extracellularregion
of ratAILIMand the constantregion (Fc¢) of humanIgGl (ratAILIM-IgFc;
JP-A 11-29599 (Example 16 (2)) and WO98/38216 .(Exaxnpie 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 neutral:.zing activity
Experimental procedures except for immobilization of antigen
(human AILIM-IgFc) on the sensor chip, which is described below, were
35 based on the instruction manual and experimental protocol attached
to. the commercially available assay' kit  Biacore X




The anti body solutions were further diluted with PBS to prepare various
concentrations of antibodies (40g/nml-0.0049g/m ). <7-2> Coating of

m cr opl ate%& .60t i body 5. Each well of 96-well i cropl agpgeitfagessoat ed
with (1) an uman CD3 rronocl onal anti body OKT3 (8g/m; 2511l to each
wel I') and any one of the various human anti-human Al LI M nonocl onal

anti bodies (40g/m-0.0049g/m; 25| to Bith wel | ), or (2) anti-human CD3
nonocl onal antibody OKT3 (8g/m ; 25111 to each well) alone. The plates 10
Wer e i ncubflreskshtam3PRafmacRahours. Subsequently, the-antibody sol utions

ver e di scarded; gag @ﬁﬁ&“ﬁ!&nt%ﬁl 561%M3HEPE@5 onillsl xE8S, 3nﬂfﬁ:ﬂTAtabﬁ1

wash, RPM 1640 rredl um cont aj ni n 0% E d to f H’ﬁ’t‘f L
(1001 / vel | 9-005% getrEappt 20 WeBET QL R ct?o? pughy Ftow
respect i vecy¥rl+1s agtathed F'HoatEé RRT etasoﬂl@ﬁl J:\aﬂ:bhof Ispldnihbodubseqiéntly,
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sane manne? %

tes co espec
nonocl onal 0 eff FBSd@g‘? é(é‘yont@“e;ﬁyi%%r@ﬁ@? e%&FtIS’Id H‘g de), ¥gs added
ant i - humantdlachtbirave eelrboalyl duthigsodt € ciedlon Mhisssurfane: b ridle satsdody
SA12 or %]’?‘%(agai nst human AILIM (JP-A 11-29599 (Exanple 12) and

W98/ 38216 anple 12)); (2) Mouse anti-human CETP nonocl onal anti body
JHCL (al so ref Subgdquently JMaBIDoOL Jhupamm . 2UMAIgFenFolution L Ale/ml ;
anti - Kdi mapesdnra iani om0 Bodidins acetdty badred asH Qﬁ)swaddbheto the

above-ment { Q4G LAl £l pon NS0l EREALESRERALSE D, { N BALIROML B3, wer &

used in thé W'Ng assays. reparati on
suspensi onukRreaqgiiedy abtbvwgeki \mb@@ﬂ?ﬂ-e@mswﬁ rene elkdrkedy hnl addizior BPRberBons

30 (5 persomsetHindl afind, hfdrddmintids. . Eh%CEheﬂnﬁQMﬁilﬁim ADDOMHTE R
cells was Ere%g.r edb %y sthtey -gra I gnt ent r| f n lé%ggmé_é/ hi)‘fer evpaﬁ
S I

(Nyconed) . Wer € separ a ? rom n iononucl ear
fractibh aée@%%ﬁ%(jrﬁéOFWMD anst 2eRpERY nﬁ#ﬁ&i’-‘cﬁi%%@dur eThy und&ir P a.

Pan- g ;39| | cbf%%ﬁdnﬂ% Kot thM hb£9Y{ rﬁﬁ‘it'\/aﬂéét 'PRtﬁﬁrlemeﬂ' 35 cel | dcount

ot e, moa urmiagH SehT A TS o, robeEheb Fihurest cat BB3RMEL &

PCT/ JPO110%#B8 sapplEg duicatyespais the a@?ﬁl@é ofel lllml') AILEM-2gF bR Ith@u$4mﬂ e
manner as described above. '

20 - Phosphatebufferwasallowedto flow through the flow cell (sensor
chip) at a flow rate of 20pl/min, and each of purified human anti-human
AILIM monoclonal antibodies, which had been prepared in the Example
above, was added thereto (10 to 50ug/ml, 60pl).

Standard condition for the measurement was: association phase

25 . for 3minutes and dissociationphase for 10 minutes. Respective amounts

. of antibody bound to and released from the antigen were monitored
over time to obtain a sensorgram. Dissociation of antibody from the
antigen was achieved by running PBS through the sensor chip.at a flow

“rate of 20ul/min. '

30 Based on the resulting sensorgram ‘data, association ‘rate
constant (ka), dissociation rate constant (kd) and dissociation
congstant (Kd; Kd=kd/ka) were computéd by using the analytical software
(BIAevaluation 3.0) attached to the kit .

The affinity and the neutralizing activity of mouse monoclonal

35 antibodies SAl2 and SG430 to the human AILIM prepared in the Example
described above were also analyzed in the same manner as described



(1) Culture using mcroplate coated wth anti-human CD3 anti body and

anti - human AI LIMantibody 5 Human T cell suspension (donor A B, C D or E
1001/ wel | ; cells/well) was added to each well of Srdl} pl at e
coated w t‘ﬁ 'ﬁg&antl body nentioned above and the pl ateP\/\bgs w‘n’%ﬁat ed at
370C for 3 days in a CO2 incubator. After cultivation, aliquots of the
resulting culture 10 supernatants (5(91])1 were stored at -20C and then used
in the assay described |ater (assay for IFNY). After sanpling aliquots of
t he cult@b@as-uper natants, respective mcroplates were. used for the

fol | owing assakeséz&%twﬁlé@lomaﬂh&a%@ts%%aab gfowi th anti-human CD3
anti body al.one

Human cell ?us ensi on %(g )’ . 100111/ well; 1x105
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GF/ C fi | AP 6RIaRN13MI ng &cA¥10%ar vest er: 4- B equent | 1844 i1 ters
wer e 1y i exitgss 640@M4—137)hour 5. derdPonger, asdikieh M croscgxmo® 0

(20I/we|| f gkag adtyvaﬁ dded, tMreto Radho%dd-mty of 134 0ng:orporat ed
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of thec tra hefllter was neasure coun el, (TOP
COUNT) toAT&Tr?*&I‘lyz B ee HfIXR0°30 cel | p?o‘F’F:F‘brat i on BfPEO0Cul tivati on.
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human T ‘ﬁ?} r]% | canf lgiqgRr ol feratfdg,gfd;endl ng p
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concentra s when m cropl ates were coated W ){% ant"l'-human "
Al LI MBror¥eli@nal  anti body 35 (4R nonocl ondt 8T body ok %d®5% nonocl onal
anti body)sdazget her w th antizgued CD3 antiDostyioFurt herg, gxdiere were sone

di fferences 7 '

proliferati o\r?Qg%Dné ?%1: gonéﬁgq%)gfgﬁ ' E‘éﬁahﬁ gem%%%‘aﬁ%"ﬁ é“éﬂ(iﬂ“&a“alnot
gr ow si gratibediey anméﬁtpﬂmw REHIN @ense smeslepeh antibodiem exbbbit
anti body nr®@@1¢MNlligh binding affinity and neutralizing activity: to human

20 AILIM.

Example 7 Activity of human anti-human AILIM monoclonal antibody to

transduce costimulatory signal in human T cell

It was analyzed whethexr or not the human anti-human AILIM
25 - monoclonal antibodies in accordance with the present invention had
the capability of controlling (enhancihg and/or inhibiting) human
T cell responses {production of cytokines such as IFN-Y and IL-4, cell
proliferation, etc.), in other words, whether or not the antibodies
exhibited regulatory activity on cellular transdu_c;tion_ of
30 AILIM-mediated costimulatory signal. Analysis was performed based.
on the amount of cytokines (IFN-Y and IL—4) produced in human T cells
as well as the degree of human T cell proliferation-'as an index.
<7-1> Dilution of antibody
Anti~human CD3 monoclonal . antibody OKT3 (ATCC. CRL-BOOl) was

35 diluted with phosphate buffer (PBS) to final concentration of 8ug/ml.
. Bach of the various human anti-human AILIMmonoclonal antibodies

I



anti human Al LI M nonocl onal antibddy (human nonocl onal anti body or 5 nouse
nonocl onal anti body) in solution (liquid phase) was used during culturing’

the cells. wéopgmoiantification of IFNy in culture super naimphigabssT cell
For respective cultures of T cells (donors B and. C) described in (1) of

<7-4>, the anmounts of IFNy in the CU|tU£f supernatants were 10 determ ned
by a connercially avai |l abl e human | FNy FSAKT (Arrer sham Phar maci a;
Endogen). Results are shown in Figures 40 to 47. Result of this assay
showed t hapreparast Jenns vamdbiutatwli theB b edfimslgvncepanatjoniepdRpurigl on
the c Io nce lﬂTBi@thﬂg&&y aalmtiuﬁmﬂ Fd b elbd Imie il wmi;b pedyatdvaRRous
nonocl onal _anti bo

| on bod Ie 8 Regul atory
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capabl e of control Li ng @gu enhanc and
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, _in otherof wihgs, vaupeis e buftane @iitd-huganheAlkBstoobcbonal  Ahtclbbabes at ed
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Prepartl i omend inoubatedMatasd T fet 12 HbuRaer.i phetbsedicind y(, 28881 neobb@¢et ed

from each Mmoﬂaeagwmsaa&aeas ahd @@é@%g NGy sﬁm% t&.erFm E%émd <)

was di spensed on Lynphopr corre I nm Ccrotu

e
(50m ; Fal ®oH® thﬁf‘t’ae?hrcﬁﬁ{ﬂﬂﬁ &P%‘FF‘(%PF Pgrﬁ%ﬁcﬁ_@am #eded o sach
i nt er medi a@ell a)‘lenﬂl/HEIP) J anavitiecfla Bes el tneid e et 8 C| £8:2d Rohit NES

or furthergyidh §§sBQQ§£\F@%§lﬂ’Uﬁ?&T gpgt%%rg% AR ‘i’ﬂéﬁé E%Ebﬁggx n for

10 m nut es Thus perl1 phe nononucl ear ce
cell) %@W@%@P°PBTFBP6&’10¥R)§§ 115 prepared. Cell count was

det er m ned by us:ongralhenm@ymeimi Rére Aarrabidgudiirothé hamé@dahﬁekfb@@si@d in

MR | k t
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antibodies.

20 (1) Mouse monoclonal antlbody SA12 or 8G430 against human ATLIM
(JP-A 11-29599 (Example 12) and W098/38216 (Example 12));
(2) Mouse anti-human CETP monoclonal antibody JHC1 (also
referred to as JMabl09; JP-A 9-20800); and '
(3) Human anti-KLH monoclonal antibody (also referred to as
25 JMab23; the above-mentioned Example).
The microplates coated with the antibodies were used in the
following assays.
<7-3> Preparation of human T cell suspension
Peripheral blood was collected £from each normal héalthy persons
30 (5 persons; donor A, B, C, Dand E). Fraction containing mononuclear
cellswaspreparedbydensity-gradient centrifugation using LymphoPrep
(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 wére
suspended in RPMI1640 medium containing 10% FCS to prepare human T



of T cells fromPBMC. According to the manual attached to the kit,

remai ni ng PBMCs were added to the solution attached to the kit, and the
sol ution én“p.é%prat ed. Subsequently, cells were washed, ""E'gg

cont ai ni ng Aand 0.5% BSA and then re-suspended i

Subsequently, the cell suspension was added to a Positive -Sel ection

Col umm VS+ (M Itenyi Biotech) swollen#ilth PBS, andunadsorbed fraction was
recovered. Further, PBS was | oaded onto the colum, and the wash solution
was recovessldd su'EIpensanra {Ixt0®neal Liwk) + epeat ed once. Recovered sol utions

wer e combined tQget Qgitﬁpegl ve a T.cell fraction. 15 After centrifugation
of the T ceII fraction , cells were re-suspended, in PBS. Cell count of the

resul ti ngl¥® EEF-FEI%\/&§16€t"€H’ﬁ°HéEt%)F°&§Fﬁd’”% AREHCMERetR? anthbodeapd wer e
used in td}ﬂ:ﬂ-@sldmaw AgL?ﬂHS&’ytlbo‘G&“ 2> M xed |l ynphocyte reaction (MR). As

coB QY 'a?ed  Cges “SpREeBTin orRbay erL ks Bt . afieel; / cose
(B7-2) U@%hr"’iﬂsl aAded teearhaeldel Fhe aigzoplatrenaped wishs| y
made, ~ar ecﬂ@nawalséay mtthayé@ta%yesam&hérmar@ BH8MihcubhBEd i died7 D EokDe
activati %d’ gg’phoe ggg T cell, etc. Nanely, the proliferation of
T cell in reé’ponse 8 g1 hocyte reacti on (MLR) can be induced by

the signal t rahﬁim‘,t i @Pﬂ-tﬂt"fﬁr"-‘éegh eaé-’FPNﬁtSc hef wibrno®Rsphingy sulthye, by
usi ng et h%@é&%ﬁ%ﬁﬁ% 1]51%1964@& Rebrud attesiow ahal Sthehrwsau LAnNe s ssapduct ed
|

to analyz e.in tion 4 nmedi at ed
si gnal i ndie %t“)l’n'i'\’ﬁg 13581 ¢ sFﬁh myof %%Lée gcﬁ T EpsBe(B7- 1)
/ CD86. ( Brudturgedivpernatanesl | Fespeativgy miczp ahemm&mwech &6r MtRe by

bl ocki ng fAlbwehly: Agsg;@%h at ed pat hway and CD80 (B7-1) /CD86 (B7- 2)

Carti ary. GRa T BRI e e Fomhea et SR A Gof S RESY RAPBE | on
of MLR by bl ocKimgn Fotdil ICHhgplenssdinaldmhor3d; ﬁaﬂh!t\éqelaindlﬂlﬂ_ldéldmdmﬂ.w
pat hway. wa@ldqaedis éﬂiwesluwmscf@atag edatm&)ﬂﬁa?@&aoxf’gﬂem@éw@%

116 (1) Hu nti - Al LI M non |
Exanpl e- c?é’s(}?)l 2 3%%%‘211(3?)" R8s 8% ants Y’n ?\é«%ﬁ gﬁij{]?‘%ody
SA12 (samenaslonalt et HirsliesEwvasphdded 5t1'(é1)etle|u g2-1:]18:1g 03 4 ‘&ﬂd—l arm:riboblg naf
anti body JopggalLY Soclid/AlL) . SHEpRItdd Wit PROUSIREHRI $FC for 3 days
200 in a COz incubator. : : T e
<7-5> Determination of proliferation activity of T cell
Methyl [®H]thymidine (0.58Ci/well; Amersham-Pharmacia) was
added to each well of the plates after incubation, and the plates .
were incubatedat 37'C for 6 hours inaCO; incubator. After ineubation .
25 cells were trapped on GF/C filters (Packard) using Cell Harvester.
Subsequently, the filters were dried at 40°C for .3 hours or longer,
and then Microscinti 0 (20pl/well; Packard) was added thereto..
Radioactivity of °H incorporated of the cells trapped on the filters
was measured by a B-counter (TOP COUNT) to analyze the degree of T
30 cell proliferation after cultivation. . : :
Results are shown in Figures 15 to 39.
Result of this assay showed that human T cells were significantly
proliferated depending on the concentration of the cells when
microplates were coated with anti-human AILIM mohoclonal antibody

35 (human monoclonal antibody or mouse monoclonal antibody) together
- with anti-human CD3 antibody. Further, there were some diffexrences

1Nl



(4) Mouse 1gG anti body (anti-human CD34; negative control; [|nmunotech);
(5 A mxture of anti-human CD80 nonocl onal anti body 10 (Pharm ngen) and
anti - human Lbi ? ocl onal "anti body (Pharm ngen); and (GcrderadedsTLA4- 1 gFc
chi mera nol ecu %?pncel ). Mxed | ynphocyte reaction (M.R) was conducted on
the following 6 conbinations using PB and T cells prepared f ronthe
donors descri bed 15 above in <8-1>. ¥ cell (donor A) /PBMC (donor D)
(ii) T cell (donor D) /PBMC (donor B) (| ii) T cell (donor C) /PBMC (donor
A) (iv) Tigekhe(deguee BEf cRBVPptdbiberaticryanppg Tthe|doyakmor F) / PBMC
é gﬁ/ggr Ezj (VIl)lanc&lé o(tﬁeegﬁaﬁ &P&Mﬁ cdeagis 'ﬁldTEh%thﬂsﬁn%ig?ﬁﬂﬂb%%gQ%yl

an ce sed in r S scr.i be ow.
PBMCs vvereWEGE‘pB ReRP ?’1‘?‘1 néﬁ‘?&EtF el f"?fﬂ"\é@ F‘}”&#u(ﬁ: P%IlP & alpne af‘ghes
(60 mm). Thatiehtmam@rléaluummmaloaxubgdy r(hamaatmmc@mal(yr)tmmiy an
11 adi’ag oyl LaEhio NERL Cohe 1BAY P 1MEEAAACAY AR (HRINY) h4RHed Rz LhGN

medi u

added to m cqont al nt ng 10%. FCS. count was adjusted
2X105 cel | $P3EFRripgsthe iR} 1P -celIs from each donor were al so added to

E’)R(’g/loémo ”%6/ gg?Qﬂﬂiaﬁprc’dﬂlbﬂgo:EOﬁ@ﬁﬁSrﬁ%dlthEe celpertRitaintvag BdgeEt ed to
cells > t
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each well ém (B 9@%‘» nthe @poansshed iTRYY Unsthe euliere SupsrsatantomHese

hum&mI 36 ?ﬂTePteE}MHﬁQdN by M MdameeBabl B tlr?bg%a%z gmu&gpanimmms_ 320 k\t/\g

nonocl ona t medi um cont al ni ng

01/ 87981 P&ﬂ%ﬁg§%4€€%&a\ﬁ% 18%&%%#“0 prepare solutions with various

concentrations oReswEtmrEpshgWR n | EABHenttObsay4%ol uti ons were added to

the wells (final Res@nEsnthat 'aQBa cho@ea]bhagaﬁ{é &dﬁ&:.aﬁje]ﬂ}i?ﬁy)increased

Choubared ShopreESahily (GErbhalBhCoROERE Lo W?hhéce% "l Al e
reacti &8 waenesipnat @tlbpmtﬁl‘?mll)mﬂeﬂ%l ﬁﬂﬁﬁbadidlqrf Bpufe Wl%éie
added to thatweblg).to initiate MR

Example 8 Regulatory activity of human anti-human ATLIM 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

cytokinés stich as IFN-Y and IL-4, cell proliferation, etec.), in other
. words, capable of regulating the transduction of AILIM-mediated

25 costimulatory signal into cells, by analyzing the activity (namely,
DNA synthesis incells) of controlling T cell proliferation associated
with allogenic mixed lymphocyte reaction (allogenic MLR) as an
index.
<8-1> Preparation of human PBMC and T cell _

30 Peripheral blood (200ml) collected from each normal healthy
persons (7 persomns; donor A, B, C, D, E, F and G) was dispensed on
the layers of Lymphoprep (15ml; Nycomed) inmicrotubes (50ml; Falcon).
After centrifugation (at 1600xpm for 10 minutes), intermediate layers
were recovered. Recovered cells were diluted 2 times or further with

35 phosphate buffer, and then centrifuged (at 1,800rpm for 10 minutes).
Thus, PBMC (peripheral blood mononuclear cell; 2x10%-5x10° cell) was



When MLR was conducted using an anti body other than human anti-human AlLIM

anti body (described ‘above in (3) to (6)) as the test 10 substance, T cells

derived fr kf ferent donor were allowed to react a he [ ncubation

of PBMCs V\nﬁt@h%ﬁe test substance. On the fifth day of t %ﬁ@ﬁ'}pﬁf’é

tritiuml abel ed thymidine (3H Thymidine; 20l; 1gC/well) diluted with

PRM 1640 nedi um containi ng 10% FCS Wa]s15ddded to each well. Cultivation was

continued 15 for one day. After the culture was conpleted, the cells were
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Al LI Mronafdmoritle aepialpation ickt NLRellst aesulidiedl GELAH- rredl ated signaling
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{rom it FERRRTCoBR LT we PO TR S BPEY AT e, 2OLEmIRE ARRTGn of
PBMCs, wfiBcR>hMixed clymnliocytedreactinn @E&ence of CTLA4-IgFc, with the
test substanceas described above, two signaling pathways one between CD28
20 and CD80(B7-1)/CD86(B7~2)° and . the other between CTLA4 and -
CD80 (B7-~1) /CD86 (B7-2) , forwhich comparativelydetailed analysishave
been previously made, are known as_._costinn.{latory signaling pathways
reqqired for the activation of lymphocytes such as T cell, etc.

Namely, the proliferation of T cell in 'respoxyse to mixed

25 _lymphocyte reaction (MLR) can be induced by the signal transduction
through each of the twd known pathways.

Thus, by using the substances indicated below, test of this
inventionwas conducted toanalyze (1) the inhibition of MLRbyblocking
the CTLA4-mediated signaling pathway; (2) the inhibition of MLR by

30 Dblocking the CD80 (B7-1) /CDB6 (B7-2)-mediated signaling pathway; (3)
the inhibition of MLR by blocking both CTLA4-mediated pathway and
CD80 (B7-1) /CD86 (B7-2) -mediatedsignalingpathway; (4) theinhibition
of MLR by blocking the tertiary signaling pathway associated with
AILIM; and (5) the inhibition of MLR by blocking both CTLA4-mediated

35 pathway and AILIM-mediated pathway.

Following test substances were used.




On the fifth day of the culture, tritiumlabeled thymdine 10

(3H-Thym dine; 201; 1jC/well) diluted with PRML1640 nedi um containing 10%
FCS was addgd eigegach wel I-- "Cul tivation was continued fgicrapgiddads After
the culture was conpleted, the cells were harvested byusinga Cell

Harvester (Packard). Radioactivity of 3H incorporated of the cells was
measured in a n-counter. . (TOP COUNT; Ph&kard) to analyze 15 the rate of
T cell proliferation after the culture. Results are shown in Figures 60 to
69. The results @ht amed dnoimhumant MILIE SienatdonailbadtHswdye (@repasadnimi zed

as foll ows; 4- : Cﬁhfb e. CTLA-4-nedi ated signal transduction,
20 and the%%ié}fn | %I ﬁlegggtlﬁéga (;%gégn'i ¢ M.R-induced proliferation of

T.cell. (2) Antil20D¥ousntamiddhuBan AHeIM mopgcherab FRFIPAAY HPALS HeampgRal
transducti on HhsiaB@ ExafepB) £086, which is a.ligand for CTLA4 and CD28,

and thereby inhijtin h |_Logeni R- {.N roli L s T
cell. (3) A nono )oﬁgﬂa}én%%ogi gaggﬁﬂ%ﬁhauln%g&%gﬁﬁﬁ I ?Igéeg%llﬁ%49 %g?l‘%z’l'
anti - CD80 aame baslyimAdreaabpv moke)body, significantly inhibits the

al 'ogeni ¢ MR i ndiycedudeCeyt fiabode’ atamti-amsae ebed; WddatiRe control;

Al LI M nedi ?t ed si%rﬁl_ transduction in an antibody 30

concentr at ‘8%‘-”31%5 é€nt manner. I n other words, these results show that a
tertiary pat hway(5)nedi ambgtuge Aof] Meabi-huear | §960 theregforial agdtibodyt o

‘the kngyn (BR4 AN en)Bsthd ba 1 bkl 86 RRNCER8Aa 2 t1BdHt edHa¥mingen) ;
CD28/ CD80/ 6 exist- as a costinulatory signaling pathways required for T

cel | 35 acBf%ation, as well as that the AlLI M nmediated si gnal ing pathway is
i nhi bi ted by ant{&odymanafhka4-AdFidVichi@eda/ 808 IRCTARRE11D4035 119 -

Fu; th her rrgr ei hi t m@ﬁfﬁ%ﬂﬂmméédﬂi% al) e8idohbubted o{?{] m&kh?%ﬁﬂ% at ed
pat hway to_t he  si ghal trans ion -he conpar e .to those o )

L an; Copop eoBB TR onsute By Shl e e P s omrod ah0ue PRPRTARSd 5
Exanpl 5 9 Aboéveiiry <8—1lrunan anti - human Al LI M nonocl onal antibody to induce

anti body- dependenl) gelbilh ar(donbet fXi ghkc (ol ppi ol ogi cal activities
caused by anti bodi.es_inc| ude inductiop of an&i bodﬁ-dependent cel lul ar
cytotoxicity (Al CTA j ldgnor D) /PBMC {donor B)

(iii) T cell (donor C) /PBMC (donor A)

(iv) T cell (donor E) "/PBMC (donor G)
200 "(v) T cell (donor F) /PBMC (donor E)
(vi) T cell (donor G) /PBMC (donor F)
The concentrations of PBMCs and T cells to be used in the test
were adjusted as described below.
PBMCs were suspended in PBS, and then transferred into culture
25 .dishes (60 mm). The cells were subjected to X-ray irradiation (50
Gy) with an irradiator (Hitachi MEDICO). Cells were recovered,
centrifuged and then added to PRMI1640 medium containing 10% FCS.
Cell count was adjusted to 2X10° cells/50pul. '
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>Inhibition of MLRby human anti~human AILIMmonoclonal antibody
PRMI1640 medium containing 10% FCS was added to each well of
a 96~well microplate having U-shaped wells. A solution of human
35 anti-human AILIM monoclonal antibody or mouse anti~human AILIM
monoclonal antibody SA12 was diluted with PRMI1640 medium containing



10 cytotoxic action that requires the antibody in addition to effector
cells and target cells, that induces damage on the target ceI | s i nduced by
t he effect@?(ﬁ Sk such as | ynphocyt e, macrophage or EBEIUC| ear

| eucocyt e he activity of the anti-human Al LI Mronocl ona ant| ody of 15
the present invention to i nduce ADCC was anal yzed as follows: 51Cr (0.1
nCi /106 cells; Amersham Pharmaci a) was 1h8ded to the culture of hunman

Al LI M over expressi ng reconbi nant HPB-ALL cells prepared in the Exanple
descri bedl18bE08 toprdpahesalywtioms wihsh varcicustcod cent r87idnsof Shéamitibadylhe

cel I's vier g; 1@edied sfibgly WdihtTRMs100cH MRl 20 THR, | SaL9Re tAhehed

cell s obtained were used as_t arget, cel experinments were
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each wel It@flmﬂ.&mem.km croplate (Nunc) having U shaped well s
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Results are shown in Figures 48 to 59.

20 <8-2-2>InhibitionofMLRbyhumananti~human AILIMmonoclonal ant:l.body
in MLR system where CTLA4-mediated signaling pathway has been
previously blocked . :

. PRMI1640 medium conta:LnJ.ng 10% FCS was added to each well of

. a 96-well microplate having U-shaped wells. A solut:.oq of human

25 anti-human AILIM monoclonal antibody or mouse anti-human AILIM
monoclonal antibody SA12 was diluted with PRMI1640 medium containing
10% FCS toprepare solutionswithvarious concentrationsof theantibody.
The diluted antibody solutions were added to the wells (final
concentration: 0, 0.31, 1.25, 5 and 20pug/ml) . Subsequently, T cells

30 (50pl) were added to the wells. The plate was incubated at 37°C for

-1 hour in a CO:z incubator (NAPCO).

. In addition to the culture of the T cells, PBMCs (in RPMI1640
medium containing 10% FCS) derived from other donors were cultured
independently after addinghuman CTLA4-IgFc tothe PBMCs. Cultivation

35 was performed at 37C for 1 hour in a CO; incubator (NAPCO).

~ Concentration of CTLA4-IgFc was adjusted to 20Ug/ml at the start of




10 fromthe cells into the culture supernatant by the damage of cell
menbr ane by ADCC. Percentage of cell nmenbrane damage (percentage cell

lysis), RiMRg caused by ADCC induced by anti-Al LI M ¢y faedo4os"
anti - CD3 ant:6| E)m? was determ ned under an assunption that t he

radi oactivity 15 observed with the nedium al one corresponds to 0% w th
respect to the cell nenbrane damage (Oal%md that with Noni det corresponds
to 100% with respect to the cell nenbrane danage. Results are shown in
Fi gures 70thadMIR. The result of the test showed that human anti-human

ALIM 20 monocl saleaalht BpdVeics 8oRs PG, 1AAKER! BNLAK HelSdany vurg

ADCC- i nduci n% act |V centratl on- ent manner

~ Det er i nat ASRSHIP{SE AP gﬁdtarﬁlﬁb tigte I‘g'@quences of human anti -hunan Al LI M
monocl onal anti ey MR aesl wonsuoted hes saear? arficideelyc ethet thid\shwmmodi ng

the h 1,
e ooy SHELOR Wi 8 SHY (<BREPIHADabBGCLADNS) TURLEH 96 i Ll
the Exanpl 8ubetanqered 58448 demitad dzpRr#i Hidf orentcdoprsirtfpdhoved to
St ruct ur al réaet Witerothd Hmcubaesion el PBHCS P wiiizthyRed . bedh Byltdtet) iQUERK

2P T BUELLAGE IR (ST P P BBgL b SLIA S et

extract ed omas ones Al H5D3

(JN ab- 136), AlpZBQ'—h@J A5 LR 387Y apdl metsmt(umabt{agwm-mwd phyaidineduman
nonocl ppal (BptTHyedniagai npiumegpc Hlkdi) pr Spﬁﬁ-Eéhl mlthhePﬁmrmJoe fAe§£hh bed
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washed, and_t Pﬁ-l e?h{alu ed with E_Lutl EI ut ed

Pol yA4RNA & 5 ‘%?Fs‘tiﬁ T Randyntes, 0% &8 U’&TsEBF )i T 32 LvEHTA
buf f erld Co‘ﬁbén}'ﬁl'%ﬁ iQ¥nT569ﬂlPB¥9Nmat;M1aaﬁédrmmedmmened by absorbance

at a wavel engt hR&fmJ_EQOQﬂ% m&ﬁ@i’i ded €N viges, synt hesi zed by using
Usi g & comrer AT FsavER | SR rgv“”t*hm\% S FRP 5 Coitatiad =Bive e
synt heti c swomatizes RRAENALPWE: (SEQ ID NO 1) as a priner. Specifically,
si ngl e- stranded @PNwas-syrehedck@dine ersRldliediated signal transduction,

' 20 and thereby inhibiting the allogenic MLR-induced proliferation of

T cell. : o
(2) Anti~CD80 antibody and anti—-CD86 antibody inhibit the signal
transduction mediated by €D80/CD86, which is a ligand for CTLA4 and
CD28, and thereby inhibiting the allogenic MLR-induced prol:.ferat:.on
25 of T cell. : -

(3) Amonoclonal antibody against human AILIM, like CTLA4-IgFc,
ant1—CD80 antibody and anti-CDB86 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 woxrds, 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 & costimulatory signaling pathways required for T cell

35 activation, as well as that the AILIM-mediated signaling pathway is
inhibited by antibody against AILIM. -



(about 501) containing Pol yA+RNA (about 5g) purified fromthe hybridomas
as a tenplate, the priner (about 400 pnole) andM M.V Reverse Transcriptase
at 37C for ; Subsequently, dNTP, DNApol ynerase 15, DNA

| i gase, buvtyéer and distilled. water were added to the r&e:agltgll};gﬁﬁgol ution
(4)11), and the m xture was incubated. at 16C for 2 hours to synthesize
doubl e-stranded cDNA.. The .:resultind9oubl e-stranded cDNA was extracted
wi t h phenol /chl orof orm and then precipitated with ethanol. 20
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The isotope-labeled cells obtalned were used as target cells.
Control experiments wereperformedusingwild-typehuman HPB-ALL
cells labeled with the isotope as control cells in the same manner

as described above. : :
_ By using Lymphosepar I (IBL}, PBMC fractions were separated
25 from peripheral blood 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 various concentrations of human anti-human

30 AILIM monoclonal antibodies diluted with RPMIIG&O medium containing
5% FBS (0.0001-1.0Hg/ml; 25u;/well) , the medium alone (25u1/well)
orl% Nonidet P-40 (25p1/well; detergent having cell-lysingactivity)
was added to each well and the plate was incubated at room temperature
for 20 minutes.

35 Cultivation was carried out using anti-human CD3 monoclonal
antibody OKT3 (ATCC CRL-8001) as a positive control antibody instead

I



Al'l the manipul ations were carried out according to the experinental
protocol attached to the kit. 15 Subsequently, the cDNA |ibrary was
screened bygaphague hybridization nmethod (Maniratis - et pel/apotioddas ecul ar

Cl oning: A Labol atoryManual, "Cold Spring Harbor Laboratory, Cold Spring
Har bor, New. York) as follows-: The c l'i brary (1x104 pl aques) was

pl ated on agar plates and 20 replica “Pters thereof were prepared by
using Hybond- N nyl on nmenbranes (Anersham Pharmacia). These replica filters

wer e subj et autithumam ATETY Antdhody ek et same MRDBesRS degseibed RPays-ng
y2P-ATP in a hyfsdstnzeitly) buhéerefrgetiodi NgellDst hes (ot acttae;lb#bo } di mato®on

met hod. Pr re, HLGQ_.C (SE for . ant | i chal n
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tscr:]reenlt5_ng lgi@qbgeggndary screeni E%R Each of heavly cgal n aind Irl ght _(I:_ggl ECORf
e anti body was_a using a single

kit (TAKARA) byAﬁ’f%?l%Jﬁdva§6 é’l?? é’ﬁ§Foﬁg’F?’b’rﬁC“5§g1 (ggsh FPB e as
a tenpl at & TONA. £dx paior mimpn:esmars ur&edltbng am:pbadythﬁ’ghtwashatebmd
Excel | & (SERibBM1 ef) 14ningK LUAL BEGIID MierhatadblduDiiensted
used for antibody heavy chain were EXcel | E™( SE& gnd NHCc (SEQ
D NO 5) Y-comratersy| The Faptragbbiiict Sepreentsy ?@ﬁ‘&?é& %fccsmﬂfae@da
usual 185 nfixiomodthasesabl sagiartes shgetukivacy sopkenasast By abes dahagee | oft aedldi ni ng
DNAs of a sponding to the heavy chain and Iight chain WO
01/ 87981 g%#%f%%%bgﬁo% 6123 were cut out. Nucleotide sequences of the DNAS
purified from t REXceptagpef SRALIWPHRARe dpMAde RETISHIRORCEPLY Sasds)
PE- Appl | ediliichysase aused BBlADRRI B&axﬁﬁa:wbycamgx—wmmaﬁt:(myApplamﬂ—cm
Bi osyste e

s St i 3R e ko AP Bl

‘from each pos | Ci_ent en

nucl edtS deebsegyeAEith Rpaapditmopdenfe cpraetRonsts Eact ﬂa@tqweertom thes
infected teellEmembltand\imalyer (0N-atdv ehex ol Noafidpt asorxbsbbiideftd todrest ,

and the rasulti g ok ! @g&@_ﬁ%l&ﬁh %ﬁg g\‘e% eda?da? ed on anpicillin-containing

plates to give co onres sequen “ONAs” wer e recovered 10 and
purified from tResebidmes. WW& éﬁmsﬁﬁjg@daﬁét Réd, and E. colt JMLO9
was transfor rredmetheém of atte dSestSENvw@de thky., hidign hABDH AR ATIAM S
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activity in a concentration-dependent manner.

* Example 10 Determination of gene and amino acid sequences of human

anti-human AILIM monoclonal "antibody and analysis of the same

25 . Sequences of cDNAs encoding the heavy chains as well as eDNAs
encoding the 1light chains of various human anti-human AILIMmonoclonal
antibodies, which had been prepared in the Example described above,
were determined as describedbelow. Structural features of the genes

. were also analyzed.

30 By using Quick PrepmRNA PurificationKit (Amersham—Pﬁarmacia) .
PolyA'RNAsS were extracted and purified fromeach of hybridomas (clones:
AIH5D3 (JUMab-136), AI1I289 (JMab-138) and AII394 (JMab-139)), which
produce human monoclonal antibody against human AILIM prepared in
the Example described above. ’ i

35 The hybridoma cells were suspended in a cell lysis buffer (Lysis
Buffer), and lysed by using a syringe to solubilize them. Oligo (dT)



Subsequently, bacterial suspension in anpicillin-containing 15 LB nedium
derived fromeach colony was transferred to a liquid nutrient rredi um and
the bacter g s cul tured at 37C for 24 hours. The bagi&ijps

har vest ed omthe culture,. and then the pl asm d DNA was pur |ed by a
plasmd purification kit (QJI agen) - . h of the plasm d DNAs was
digestedwith restriction enzynes EcoRI tl.to verify 20 the presence of
vector DNA and insert DNA (heavy chain cDNA or light chain cDNA). Each
nucl eot i deestywescaidsid tOhesodoli hizérbraperial anditlie mixtulpedsas shygkerchai n

of the angéaeﬂ%- Mb&@qﬂ@:&l %:f@q&["? x%éqmmswafshed aaha:%h%l SRNA
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124 ML3R ]

Al LI M.CI E”s'EBE |SB%§IE§91LZ%W iﬁ?%g?%%ﬁnﬁﬁgg Egﬁﬁ%@fh%q@ﬁ% 24y
ck117 ( SECRO@NNGOMY), gdmtiadniseCPe LvAIBNAL)(abows 2 SRPSEQuEiSing fxom tleK ( SEQ
| D l\lo 26hybﬁi’tib_ n23 e CSmR)L %&meﬂheﬁ(ﬁmﬂmﬁdmlmm&@?& .
cont ai ns sequence e ng. .heav in_an nce. encodi n

l'i ght chaf’ﬁ Jar's) A oh%*gl BORER %o g 2§ g?ﬁ%‘?fm % el a?e
produt®d by RaeethyRFA d@gﬂsené?ﬁﬁf&#eﬂn% 11&§dwﬁtlera‘se%ﬁnaﬁée§c?‘él the
SeqUencesréiftﬁil'fﬁﬁf:i sbi1afL bhe (4PN e S@ GANGR Ktutl WAL N8cAbIEIB ) VBT 1RR)

ey o8 Boothl SEGASRL ) AL gkl aéfyéeque“%g ey
: double—stranded cDNA was extracted with phenol/chlor orm and then
precipitated with ethanol. . S _

20 . Subsequently, EcoRI linker DNA (about 300 pmole) and. DNA ligase
(Ligation High; 33ul; TOYOBO) was added to the solution containing
the double-stranded cDNA in TE buffer (about 50pl) and the mixture
was incubated at 16°C for about 80 minutes to ligate the cDNA with

. the linkexr DNA. The linkexr DNA used was a double-stranded DNA

25 consisting of .oligé 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 phenocl/chloroform, and then
precipitated with ethanol. Subsequently, the DNA reactant was

30 digested with a commercially available restriction enzyme Notl
(TOYOBO) , and then incubated with a commercially available ATP
solution (GIBCO BRL) and T4 kinase (TOYOBO) at 37C for 30 minutes
to phosphorylate the 5’ end thereof. S

The resulting DNA was precipitated with ethanol-, and then

35 fractionated by polyacrylamide gel electrophoresis. A piece of gel-

containing DNA of about .SbObp t02000bp was cut out. Cutting of the



Am no aci d sequence: SEQ ID NO 28 (conprising signal sequence: 15 am no
acid nunber 1 to 19, variable region: amno acid nunber 20 to 118) <Light
chai n> DNA.ﬁgqmgp: SEQ I'D.NO 29 (signal sequence: nuclgaiipggemssnber 39
. 104. V region: nucl eotide nunber 105 to 386). 20 Amino acid sequence:
SEQ ID NO 30 (conprising signal sequence: anmino acid number 1 to 22,
vari abl e region: anmino acid number 23 t¥2116) O one A11289 (JMab- 138)
<Heavy chai n> 25 DNA sequence: SEQ ID NO 31 (conprising signal sequence:
nucl eot i degelimaar c84ried blﬁﬂ;wMIeeghenDNmu;ﬁaanbddaﬂuahhidiﬁﬂ. bromidd) wai\g no
e a er
aci d sequebeeg SAdkR1Mba Yy AEORRILELP Y 998hs SHAUCHESo ARG OakE: 0

1 to 19, vari able reglon no acl ai n>

DNA sequence: SE®S 8° u‘BQch‘(ﬁﬁ)PlrslPhgds|ag'#‘i’th§%cﬁP@|P€§dednUblT@o n§Eenunber
28 to 87, '.’Ghé e SFEns JokiC ast ceptiifdig hdl €hd7besulMlinp stplednSeahentss SEQ
ID NO 34 { g(p&e? ng si gnal sequence: am no acid nunber 1 to 20, variable

regi on: am no aci d nunber 21 to 35 116) Cone A11394 (JMab-139) WO

01/ 97981 PCT/ JPFhe @ﬂbsscoq%d wgphigatathtoa qormereigbly avaSed il ndpda5

(snmg)nal 123 OBHERE et edte! REKELEL NWTRS|Ig 21_;&%%%1&5%@&4..589&)83:1 ?}ﬁ%: 59&9&%
ggqugace O§r?f“ﬁ28 Sé?jc}f%ﬁ%g}a%%%(%uﬁél 93T |(<I;hb9%t’r ’cé*‘ "gﬁ\f )ag? %%?rber
20 to 116¥oxB0gRingtrein> mmemete&@emmime( yiagredcleampde reo
Zucl eol( de1aieohadd 49ifPa yoﬁﬁ&él%llﬂrlﬁglﬁﬁ.atg% f.ihlﬂb&& &%ﬁ%g éég%n %:g;am g
nunber 1 (6ro055Rek A7 ol ShrRAAGRE pht Mot ang b payticien
anal yt i cal vexs tindfiesctedrtydheced M58, as Ire hoisibr te preVaBASiE chyaudhbeatwr
human i MuADD kaRUhARE BARABhS Weldl O SR ESut according to the experimental

protocol attached to the kit. : .

15 Subsequently, the cDNA library was screened by a plaque
hybridization mnethod (Maniatis- et al. “Molecular Cloning: A

LabolatoryManual, ” Cold Spring Harbor Laboratory, Cold Spring Harbor,
New York) as follows: : '
The ¢DNA library (1x10*% plaques) ‘'was plated on agar plates and
- 20 . replicafiltersthereofwere preparedbyusingHybond-Nnylonmembranes
(Amersham Pharmacia). These replica filters were subjected to
hybridization treatment using probes labeled by using Y*?P-ATP in a
hybridization buffer according to the plaque hybridization method.
Probes used were HIGLC (SEQ ID NO:.4) for antibody light chain and
25 NHCc2 (SEQIDNO: 5) for antibod;}heavy chain. Single-plaqueisolation
was carried out from the positive clones obtained in the primary
screening and seéondary screening.
Each of heavy chain and light chain of the antibody was amplified
by PCR using a single PCR primer and Taq PCR kit (TAKARA) by utilizing
30 phage suspension from each positive clone as a template DNA. A pair
of primers used for antibody light chain were ExcellE (SEQ ID NO:
6) and ckl117 (SEQ ID NO: 7), and a pair of primers used for antibody
heavy chain were ExcellE (SEQ ID NO: 6) and NHCc2 (SEQ ID NO: 5).
The resulting PCR products were fractionated according to a usual
35 method using agarose gel electrophoresis. Pieces of gel containing
DNAs of about 600bp corresponding to the heavy chain and light chain



15 constructed by Tom inson et al. (lImmunol. Today, Vol.16, No.5,. p.
237-242, 1995) was searched for each of the DNA sequences determ ned

her ei n. wed that the V-region genes of the re oy eavy
chai n and L’? ain of the above-nentioned human mno?pﬁﬁg"%ﬁgg

ant i bodi es con5| sted of the follow ng segnents. <Heavy chain V-regi on gene>
cl one AIH5D3 (JMab-136):1-02 clone AR339 (JMab-138): 3-13. clone Al11394
(JMab-139): 3-13 25 <Light chain V-region gene> clone Al H5D3 (JMab-136):

ﬁ | clholr)leegéﬁael%% bddvhb- fB8leotide selififcdy bI04nt Jhls }ﬁ%flé&kﬁ&ta Examl e
nni Dl a unman C I DO n
Sl hyon iVt el AR P S el (s R e PRC a0 T e B0 e aine

r esponse,ABh&RLIEM ctdanengingifafitware (RE-3ppdiladtBidsysttns) and §BHPRISM
( pat hogem&m&aﬂm@m u&éa@&osygwﬁs baﬁﬁﬁ?ﬁkHﬂ‘e@.’&ﬁ&ﬁJﬁ%ﬁr@’clone

forei bod etg..) to. .t v hodi e nd can be |V|ded into
Concon L 3194 FarkEistokn Savs g et prE nerJ& 5 PicepPlds Srspnee
PCT/ JPO 1/ 04035APRage Hremf ahdm;ﬂalqaeaos yaichnped i givient Dahé dasbanfectsd to

NON- SPECig | Gug s eﬁ?@@'fé rid—%%%z@&é’ﬂﬁﬂ%%yfai’éé:ﬁlé))bzﬁhéﬁo M%@r?est agy

( pol yrmor phonucl ear eu nonoc Ccro etc.), attack
natural Kie BesyRgdng L t&ﬂﬁpﬂﬁgﬁ% wehe gﬁﬁtﬁg °&W@€ﬁlb§n CeRRARERERE, et c.

5 The | atthesatquime(deJmiae r eSpbaeguenislyy pYyadneid DIIAsehvleuﬂerhaédm::ehy

|'ymphgeyt gﬂﬁi da £Fofi e @%kaﬁh%ei: vh %Huﬁéhﬁpﬂyéé BdeABEC I dndCh ! o1 1

(activation e ant%‘g acqui red’i mune response can roadly
be divi deBf oﬁt owa%eFF?ﬂ‘ oxmesd, i kP ah%uﬁ’ﬁ?é‘?"-‘ih’mmm tSpbsegueRtixe the
ant i body -tspfdentd el satenenplaticid/on ampl ol Bl ir-coithiying Sutkientagar

response gssgd dsheidlegby the direct action of T cell on an antigen
as the t rgee %e Fb?"é |rmun|ty is known to be involved in inmmune

response-to vi PHeSeUeRlyr PRARRMHRL SvspsRELon iy ewdchil h—-¢ondrdBindt at i on
of tilSsudammediwdder hypbf seneach golyny ias ttransterrbdgsa ldrtidaitrdbnt

aut oi ||||une :.'u?neg.%gsthe bacteria were cultured at 37°C for 24 hours. The

bacteria were harvested from the culture,. and then the plasmid DNA
was purified by a plasmid purification kit (Quiagen).. Each of the
plasmidDNAs was digestedwith restrictionenzymes EcoRI/Notl toverify
20 the presence of vector DNA and insert DNA (heavy chain cDNAiox light
chain cDNA). . ' R
Bach nucleotide sequence of cDNA encoding heavy chain and
antibody light chainof theantibody, whichwas insertedineachpurified
. plasmid, was determined by a commonly used method using DNA Sequencer
25 (377A; PE-Applied Biosystems), ABI PRISM Sequencing Software
(PE~-Applied Biosystems) and ABI PRISM Auto Assembler (PE-Applied
Biosystems).
Primers used for the sequencé 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), AILIMHC1l (SEQ ID
NO: 1l1), HCecl (SEQ ID NO: 12), NHCc2 (SEQ ID NO: 5), HCc7 (SEQ ID
NO: 13), HCe8 (SEQ ID NO: 14), HCe3 (SEQ ID NO: 15), HCc4 (SEQ ID
: NO: 16), HCc6 (SEQ ID NO: 17), HIGHC (SEQ ID NO: 18), HCcY9 (SEQ ID
35 NO: 19), HCec5 (SEQ ID NO: 20) and polyA (SEQ ID NO: 21). -
<Primers used for the determination of light chain cDNA>




Most typi cal phenonenon belonging to cellular immunity is the well-known
tuberculin. allergy (alnpbst synonynous with tuberculin hypersensitivity).

Tubercul i n.waloy@fogy -is. a delayed allergy triggered by teauepfiaeis on by
tubercle bacillus.- The allergy is due 20 to the i.nfection by tubercle

baci | lus and can be induced by causing _inmune response by intracutaneously
I njecting, to a living body, t uber cul i A2 ﬁroteln produced in culture
supernat ant of tubercle bacillus. Delayed allergy is an allergy nedi ated
by T cell (mermoryl3R petiiner? (S NO: n@, ETRAFAAENE pn BceadB®wi (IR IANNDgen.

The al | er g¥)i saeahinfd (s@el @Meﬁoiym A'?E‘fﬂh@;? déEd %beﬁ0242§)0 4&d10YERof or

I bod d h t
it 7o Hi T ) mahia Pk B B Tk G BoMoackid Shod oK,

the antigeab BO: TA%) pHIONSEQNIDf NOul2S)culand ableAgYSEQHIENG:S2a) .
represegtative Qéqxfé%c?’ Egs@iﬁfrs@m b SoReLALL ycd%ﬁ\egegﬁé%ég %ﬂxc'oamg

tuberculln test nose er or.  not sensitl zat
i nfection %@3?4 Pﬁ%ﬂ%&e APFAHRY bight ebwbpifmnmnmlanahm
(Spec@ ; i cgl Iayatibbdag ageamsmsnmmmgumd wisidip birevproqudd uo@descbtberywﬂluama
purifie i vati ; riv
0"050/ 0.1 nﬁéngégé%%‘%% ' 38 4L} S amdnd bl Agtctitis: RhlSed szom tha
prot ei n WOOYAZFeTIeIRSH JPOl/ 041135 127 purified fromthe cuI ture of
t ubercie batbhkUBTHIDS | WiMadsaBaneously given to an animal; the major axis
of skin rngggg alpifig injection site is neasured 48 hour s after the
I nj ection; The presence of infection, of tubercle bacillus can be
di agnosed based BVA Se@uenger SEQ R NOnBAdgdonal isequisacenjroiclantide hurher

redness . |ssshebt£251ha&e@mn hhane&ﬂﬂiéuﬁh@ék 136negadigne; if it is within

t he range of 4- then. .the subje ositive; and i Onm
or longer then’ t}%ﬁnno a%l%cSFqP%“'a% gggc@p%@‘i ?E omBLag & &ppgiﬁeggence
associ &Ped apiing aeid mxmber rinai 19, ivesiigbde redioner amimesicdd Samesr 120t Eot ype
hyper sensi ttngyty transiently induced by a small anmount of protein or the

i ke, contq&% to drugs such as picryl chloride or plant toxins
aBy e, - - - -

such as Japa or allergy associated with graft rejection
(e.g., allogeni PN af—-qt)en% fRQ [IDNO t AR (shiguel mequebced naicleoyide aumher gen

frominfectbous . 1a pai AR UalicBSot e Hutbbd 8b5 SfPYsg@used by tubercle
baci Il 58 Amino acid sequence: SEQ ID NO: 30 (comprising signal sequence:
amino acid number 1 to 22, variable region: amino acid number 23 to
11s6)
Clone AII289 (JMab-138)
<Heavy chain> )
25 DNA sequence: SEQ ID NO: 31 (comprising signal sequence:
nucleotide number 94 to 150, V region: nucleotide number 151 to 441)
Amino acid sequence: SEQ.ID NO: 32 (comprising signal sequence:
aminc acid number 1 to 19, variable region: amino acid number 20 to
116)
30 <Light chain>
DNA sequence: SEQ ID NO: 33 (comprising signal sequence:
nucleotide number 28 to 87, V region: nucleotide number 88 to 375)
Amino acid sequence: SEQ ID NO: 34 (comprising signal sequence:

amino acid number 1 to 20, variable reg:.on amino acid number 21 to
35 116)

Clone AII3%24 (JMab—-139)



described above. In this test, the inhibitory effect of anti-AlLIMantibody
on del ayed- type hypersensitivity (delayed allergy) was eval uated by
utilizing gve-mentioned tuberculin test. The test onduct ed
as foll ows ‘Tv Each of cynonol gus nonkeys (nale, body wei gﬁ?ﬁ%’.’@%gwg,

Envi ronnental Bi ol ogical Life. Science Research Center Inc.; 3 individuals
in each group) , which had been sensitlZ2®ed with BCG (Bacille de Calnette
et Querin), which is an attenuated |ivVve bacterium of 25 bovine-type

t ubercl e J:mﬁz'uh} us;,amas anest heti zed with ketamine. hydrochloride (10rrg/ kg,

I nt ramuscul ar egd one .of the test sa S |cat ed
bel ow was i nt rac a ousFyas%‘i%vieﬁ]nﬁ@m (SRR TIPS | r’a%&ss
i nj ecti orP&ite 158, Nj segiom: lsictl@g/cndgu Roreeey )15Bn‘tphé4%hest The di stances

bet ween t he lnmﬁhb%m?&oﬁe&@é GIEG B8 NOAHY fedfir8 s3ngB 4 enckl) 1:1
M nonpcl onal, ant] nb 136

m xed sol ution_of I

0. o I 880 THIR Fobp aPr cT=EIRPIA BRFLRY Aninp A4y FHILSY 2
physi ol ogtX¥® saline); (2) 1:1 m xed solution of human anti-human AI LI M
nonocl ona&nga,'i; @ﬂhﬁ_ﬁgdy (Jl\/ab- 136; 2nmg; 100g at each injection site) and
tuberculin gﬁq miL of hysi Ic])§1' al sgslji@g\%%L WO 01/ 87981 PCT/ JP01/ 04035
128 (3) phosph (I§§ %#@gg rindiepgs: puclepkide Jypheron of
a. commerdd did )92av&'| tadﬂmstxmcdieaah.deamuﬁbémBBamsmy agent, Prednisol one
(0.27%; 10)Lg afs n tH,TQ%

physi ol oga“ﬁ:al sal?ﬁ%&a@?ﬁ?e?t |s\%gtﬁ:§;go%t8r 0 %li%&ﬂg%{}% ;mtfeggieufl on of
human antT™@oRHb% GE] BodfpricBisnpreion. 28ing arigl nyphen2lcheh

i nj ecti ontl@te) and tuberculin  (4g/lmM of physiological sali ne) as a
negati ve contr gl ugrhditbiyeitsl ddieakboRoP! e%écgegagi%@ i 3:BRLRY Xl S

and 10 ninor.axis of redness at each Inj 6otion site Were measur
det ermi ne B FERFe 1o Mals impppoglobplin yazisghhe FepieRr geng2. The
resullé shromedrobbed rbgn@esl i cetledhy e(Imiunilgy 'Mﬂay,srvgm iccandly,.

| nhi bi t e¢h 2373512 019985 WA GELAL R AL e Bhaldle eéofqtelteéﬂnknéé

anti bodi es, as conpared wth the contr and negatlve contr groups The
i nhi bi t oryF*&ff'ect was conparable to that of the
' Result showed that the V-region genes of the respective heavy

chain- and light chain of the above-mentioned human ménoclonal
20 antibodies consisted of the following segments.: :

<Heavy chain V-region gene>
clone ATIH5D3 (JMab-136): 1-02
clone AII289 (JMab-138): 3-13
rclone AII394 (JMab-139): 3-13.
25 <Light chain V-region gene>
clone AIHS5D3 (JMab-136): L5
clone AII289 (JMab-138): A27
clone ATI394 (JMab-139): A27 -

30 Example 11 inhibitorLeffect of human anti-human AILIM monoclonal
antibody on delayed-type hypersensitivity (DTH)

The biological system of immune response, the function of which
is to eliminate harmful antigens (pathogenic microorganisms such as
virus, bacteriuvmandparasite, foreignbody, etc.) tothelivingbodies,

35 and can be broadly.divided into congen:.tal immunity and acquired
immunity.




steroidal anti-inflamatory drug used as a positive control. Exanple 12
Anal ysis for the expression of AILIMin various tissues 20 of patients with

graft versuggh i sease (GVHD) Expression of AILIMin gMaphfiasssOf
tissues obﬁ?ngﬁﬁgf bi opsy from patients, who were recipients subjected to

transpl antation of allogenic graft fromdonors and had been di agnosed
clinically to be affected wth acute ot28hr oni ¢ graft versus host disease
(GWHD) after 25 the transplantation, was anal yzed by a commonly used

met hod. - Ti ssues Theerforsezi hede ysterEodndl vdnaticanbaskdnem nan-sipecific

monocl onal apbihoton {AMAER) pRAGRAFRSL 1) BRaGSSPRIS (?Siﬁﬁ&ﬁﬁﬂm@l&9¥§r

Anal ysis was carrijed out usi nlg 33 aagl es f'orm varioqus 1issues,. collected
from acut e LEWPFYLR i BRRRCY ty %%’%‘3‘)5” 19 Jaatrackhy peatungl kiLhe®{FENi ¢
GVHD pat i emells, caskIpscidzakionwef camsiden bgweomplémdripostic.ve reacti on
was fougd in 1 ' ' el . nmach
tissue; 51 and | n%}%};%é;%nn%%@o%dc%ﬂ%%#s%ue‘sev'\lzil %%g&éﬁéﬁg’?f&g%‘ﬂg’%ﬁgéﬁf rom
acut e GVHDbEe?tYF'E’HPgl.’te%I L(F“WBBX v i GRaL Yy %Piﬁiﬁd@%@ﬂﬁqﬁeﬂ sprecifigity-
sanpl es of (akthvatisi)etd rhe ahtPgsmnpl es of colon tissue; which were all
obtained fromc he . GV | £ I [ thve 7981
P apow 04095 B ult'lh(r\eé:é(:_%?%jnﬂvévadg ou%%%iretﬁg%s%f%a&’ag%‘g%%?i aifiqed 24e8
si gni f i cantCelyipad cipmunityf ppd, umewph dgmwadgyebser ved. Exanple 13 Activity
of hulrrm_x anti - hwm::é: Mﬂmye@bgaﬁaeﬁﬂhhhgﬁal ihmbfity f:ll&:iuﬁ!iaﬁ Qs ABtLAt Ory
signal in nkey. cQndu i.Nn X as .
Gemonst r at a8 Fh i, adiense Rk HERL SO BARRER: dl TATBLfods MRion 0f 1
present i AveRt} or arcanbiges ascthefrdgerng Crélpler maumityniskaewmaho T
c8| | ) vi a penifedlvesy ihhindﬂﬂﬂaﬂréﬁpiﬂlg.b -{:BS&Dﬂfs?l ,ors&aﬁ'bﬂcaluhl m-ﬁ%@bs{%éi ng
10 the tra | | LI M lLated cost.inulatory sig to the ce
T this t odpaiShh Hhede L MIIRESER SON e 0P ohoRn? iR L1V Ly
ant i bolP es texaPpe tdmugs viang spmendidrltinjmoune giseasesation of nmonkey T
celt! bbxé tfig Sa{]mdhm hyg%%sél %&ﬁsméﬁ@hl mlgﬁ%m&&gggzﬂlgxtﬁ iknhH £9N.Othe
anti body ti-human nocl onal ant.i body rLm.ngen S'
di | uted wi twﬁégh%%% gﬁélbggpyg?n(%r% QFJf‘Pﬁ% sgﬁﬂﬁéﬁ‘f%t'ﬁ) d‘f‘%fg%’ In The
above- pr epavpersepsitizdty) hunan Taberdn onosl beedy adsi Bodgelagdd 38lhasgy
di : uted w ttBiE&?zéd)ﬁyathé_ aﬂsécﬁmwﬁgtm;éme%aéﬂhw.m The [%e2B¥ 15R08Ye
sol uti 96' S \Q.Bort ) lﬂx eg't[_iéjrlx gtguq:ev.ycc&e ga'?csifl%sp [ar? acra% Vgélicr): ?Jced by causing
immune response by intracutaneously injecting, to a living body,
tubercnlin protein produced in culture supernatant of tubercle

bacillus. . .

Delayed allexrgy is an allergy mediated by T cell (memory T cell

25 memérizing antigen) sensitizedwithanantigen. Theallergyiscalled
"delayed 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; 0.1lml of the derivative of 0.05ug/0.Iml
(2.5TU0) for general diagnostic use), which is tubexculin protein



20 concentrations of antibodies. (40g/ml-0.064g/m ). <13-2> Coating of
mcroplate wth anti body Each well of 96-well mcroplates was coated with
anti - huna nocl onal antibody SP34 (1g/m; 25| to .ll) and the
hunan - ant e ﬁﬁ%aﬁom LI M ronocl onal ~ anti body JMAb136 (4055?%‘)85'6 4g/m; 25
25111 to each well). . The plates were incubated at 37C for 2 hours.
Subsequently, the anti body sol utions &7 di scarded, and each well was
washed 3 tines with PBS. After the wash, RPM 1640 nmedi um contai ning 10%

g% }Nas aﬂﬁhﬂtk‘ite@ £06h tie! buiﬂl%bf\l/\?iﬂe)rflarﬁhdllflﬂ.um ai@ant!-s&@taxmdﬁbt &a&e?hat
or S i&SReckl Y S 0 a e coa Wi

the anti b%dl es‘tﬁe% iGhe Eiélb{:) %, ﬁt?’fﬁ 8% %FfrfrE i< W%é?r’r’@d" Sirf’nl n.the
sane mannekte disngeagirad 48cbanesl afitelr hhmﬁim:mttﬂ-outl-ambml prederaet blfody
(IMab23; geesctibn of mivyiT16XBaEl Bfis aan%mtdiabnasaab&&gé%ﬁohna{eem gk the

human . anti - human clopal aptiho m cropl ates coat ed

Wt the B9 BERFES G, 5E FRERICE ABLS o Phi ARgRaes AR hosas F v 4mn

PCT/ JP011€E98 5he kdjet3-3>nPgepivent Adnitofls noiihdyn ﬂhe:elahgeuﬂfpem:mtthen

Peri pher aindls08 et\ﬁ‘@S.LsCQEh.QEt HHIQRY; CHIOTR G41S: JTROKGRYSr A ge FOGIEhERT

cells were fra l,on e ity gradient centrlfugatlon usi ng

NycoPr epl SRy oF 773\5(%‘8{)?@%)9” 8Fding to the experinmental 5 manual monkey

T cells were sBpmmécﬁlﬂe@meh@wmdabéquslmnaélayulamr:lnnuniaarln@ehﬂs by

usi nQoantfoﬁlé&%mf@‘l FoHd 08 e M Hayp@@géﬁ)@ﬂ{g %ﬂ JK%J 92?
cro ea 'ten and a

anti body RPA-T8 (BD- Pharm ngen), . anti-nouse
Magnet i ¢ bRt pall ameunt of protpin Bﬁtg?'?n]-ﬁ(;& u%?’h"ga%?: ﬁél’rﬁE@’Y d:t?bfié'?gs Monkey
T cel | s verch 38 pisyehdddoridRPbt ek tmedikins candlniani TgpaNdsed-Tacaqlbus
nonkey T I /
y &faﬁle:?é’f%%%‘c@.gté&% gehEr x‘Hg) Enpi&&f‘ %110%&1%3 aan Lo dy

culture(l Cﬁ)iture usin ate coate
and anti2hfcan 2F L zﬁWﬁoBﬁn tongd pdleRg¥ e anrdgensfuom iafessdewst o

each 1&el Ipagthogeni suchl as etuberdieidnniadlllerle aaisdddyy Meuberled baboyEagnd. t he

plate vvasjéstmgg‘?egoo@é 37C for 2 days in a CX2 incubator. After the
culture was co eted, respective microplates were used in the f ol | owi ng

assays: 20 <131BFI& bestndhieoinkibifogyi eEfeqt of anti~ATyMAntibedy| on
delayed-type hypersensitivity (delayed allergy) was evaluated by

utilizing the above-mentioned tuberculin test. The test was
20 conducted as follows: :

Each of cynomolgus monkeys (male, body weight: 6.0-8. Skg,
Environmental Biological ILife. Science Research Center Inc.; 3
individuals in each group) , which had been sensitized withBCG (Bacille
de Calmette et Guerin), which is an attenunated live bacterium of

25 ' bovine-type tubercle bacillus, was anesthetized with ketamine
hydrochloride (10mg/kg, intramuscular injection), and then any one
of the test samples indicated below was intracutaneously given with
a quantity of 0.Iml 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; 10)g at each injection site) and tuberculin
(4ug/1nl of physiological saline);

(2) 1:1 mixed solution of human anti-human AILIM monoclonal

35 antibody (JMab-136; 2mg; 100jug at each J.njection site) and tuberculin
- (4pg/1iml of physiological saline);




Met hyl [3H thym dine (0.5RC /well; Amersham Pharnmacia) was added to..each
well of the plates after incubation, and the plates were incubated at 37

for 6 hour Sghlaygesi2 i ncubator. After incubation, the celdrpyfiafst rapped
on G-/ C filters (Packard) by using a Cell 25 Harvester. Subsequently, the

filters.were dried at 409C for 3 hours _0r longer, and then M croscinti
0(201/ wel I ; Packard) was added thereto.lz'{:{adi oactivity of 3H incorporated
in the cells trapped on the filters was neasured by a n-counter (TOP
COUNT) to-anal yZ8)t hbogplate IMLfpr dBBE frbl ider@tdomdrglier the culture. 30

The res$| t S sfw;mlm_xﬁl%& @81%}31& hﬁl afé&&%exaﬁiguuysza&mbléthﬁwﬁbim
siman T cells were significan prolifera ependi ng on .t he, .
concent r at PR D ELREMREPFE adfREn E?/ﬁeéf‘bﬁ?aa‘?’é% (ﬁe?lagé&ﬁi‘gchim?# 3P PEHRRN
Al LI Mronockpts) aadttubedyulihutgu/tedad phpsicldgivedysalimuse anpositionsl
antibody) Legetdyer 35 with anti-human CD3 antibody. The result' also
suggests that the human anti-humap Al LIM W 01/87981 PCT/JP01/04035 131
monocl onal ant i Hgdi &5t JH44% SELBELPR AinhemeR AP TCaR i AEPYT WEHKEY 299 M

End B?yeht hﬂxﬂﬁﬂflié/ktz?:z:bp amm};auepfgm: feuBat ijeaiiomeiey) Alnd hhlt:efdﬂliﬂe 14
stablis | n Vil st ances
capabl e oﬁ%’?’%&mr%g% Efogg?{%?k/f‘%?f%jl_lséllﬁlgagngs% q?r%ﬁrol of OEE?@& .

(Enzyme- | i nked. BAnhABr8orbeet HYSSFionQt st SPrPhed toe impdRti p¥iyand
quant i 1y am$ndesaabhs o fardnklss af edeilhiuptiion shldd défe feEgusd ¥d débdbbinimend
(B7h/ B7TRP1 _ T Laci pl e of the nmethod described below in
detail as %%%ége%g%*g ?gd'géégd on estimating, by ELISA the degree of

i nhi bition on {The BRABLRQL®thREh WoFdgrEen{dan Al LI M (hAI LI M1 gFc) and
sol ubl e human Atlel Melst:g@ndhoRed hthgf Cyediisse duly HohelelufstlaAtbergid deals®

Sanpl e Th ' : oy , b

B ob echnol S bEKR L SR o £n 557 0r dibd pTREERRYY Hhfaotiod seubder

(fusi ok pRBELTALLIM ReEADPALes oay ampRyRdr withi BRe Fonkedn apdhnagattive

S et S o el o e
escri pe <l4-’2%. -1 a (0] 5 ' e

Al LI M I gFc 9%§‘¥‘V‘pdragp§?‘gﬁ&‘6§/‘f%é‘ﬁ%'ﬁg’r’%lﬁir}i“f’ylgﬁagt%ge %?ﬁj".%&@"’e Sonbror.

Example 12 Analysis for the expression of AILIM in various tissues

20 of patients with graft versus host disease (GVHD)
Expression of AILIM in a variety of tissues obtained of biopsy
from patients, who were recipients subjected to transplantation of -

allogenic graft from donors and had been diagnosed clinically to be
. affected with acute or chronic graft versus host disease (GVHD) after
25 the transplantation, was analyzed by a commonly used method. Tissues
were stained with HE and human anti-human AILIM monoclonal antibody

(JMab-36) prepared in the Example described above.
Analysis was carried out using 33 samples form various tissues
collected from acute GVHD patients (28 cases) as well as 5 samples

30 from chronic GVHD patient (5 cases). )

Results were as follows: AILIM-positive reaction was found in
15 of 29 samples of skin tissue; in 1 of 3 samples of stomach tissue;
and in 1 of 1 sample of colon tissue; which were all obtained from
acute GVHD patients. AILIM-positive reaction was found in 1 of 3
35 samples of skin tissue; in 2 of 2 samples of colon tissue; which were
all obtained from chronic GVHD patients. Further, AILIM-positive



obt ai ned according to the same nmethod as .described in earlier
applications (JP-A 11-29599. (Exanple 16 (2))'and W98/ 38216 (Exanple 25
16 (2))) the present inventors, Tezuka; (4) H .= human

Al LI M_mngdcg?gﬁggwanti body (JMab-136; described above); HL.EW(}E?RH&?ran

anti - KLH nonocl onal anti body (negative control antibody; JMb-23;

descri bed above); 30 (6) Phosphate buf¥4} . (PBS (-); Nikken Seibutsu); (7)
PEM 1640 nedi um (N kken Sei butsu); (8) Fetal. calf serum (FCS;

JRH- Bi oscreaislon w§s FosodoiBoM of 1Sesamplasoimivhicl BSdniSlcam) 1lymgHdlytbnveen20
(Bi oRad) in8H HrklbichVBhaSHES 'HsLrHagonogen (Dako). <14-2> Preparation of
sol ubl e human AlILIMIligand (fusion protein ilk WO 01/87981 PCT/JP01104035
132 (bB7h-1gFc) of the extracellular region of human B7h and the const ant
regi on of Examre 1§GActHotidly &ilhuvan anepdiethr AONIM usBdclena D heditibody

bl ood-gler{y &d-a JHRQRYELERImE R oTy! Na i1, 5 ATF nIRRAS T g5eideSCr 1 bed 1 n The

Exanpl-e . rronrtire obtarmed- total RNA (5g) as

a tenpl ate andTh§ BEPRFLIRRecoringEediay BFRmPLe of hne dempaatrakedsithat
Strand CcENA iymirhesits -bGnBRCABRIN . mdidiopadnahyibédids 68 the present

st 11 ot G SIS R Sop R SRR e Attt TSty

| D NO 407ishaonrkeebeing the dumap & cehl sesponse: kepeifienidati sentaredd ingr e
desi gieed @t synédestiiator ag Lanmhéd da ted\bo etiarrlianery RA g@xl rac ehé Weall . I €gi on

of human _ | i d 7 X [ s a tenpl ate and
the pri m*aerfl E%Mrs . lt%g.EPdQéqu%g )88%36%%23' ht%(\)‘:h%ri‘eggr%&g %%Eﬁﬁﬁ% H’bp B@maﬁd
BanHl at 3nddpedipsexhdhds aqtdvity ofanbaneing cediproddseratiemes monkey
extracel l'nlllr g 6heOfamd WidihoB7hAs déscrasdd inngxBaR$roducts were

el ot r oprarsars biguflén of WlespBly (AT 00 Y o about 720- bp cDNA
fragént, that Anbi-Rmean GD3dmeneelonaic satibpdy S84 dBPHBharmingsndnwes'
i nt er est ;aﬂmeasmt@ati@ buE2EPRBES)RS asmfaloménrttrgtr%ﬁafh%gxml.
pBl uescript |1emk dutlel pbBlANPAGhan Hnt1 ThaRSE Br i bndibndl Sn¥dhbly '
JMAb136 was diluted with PBS to-a final concentration of 40ug/ml.
The antibody solutions were further diluted with PBS to prepare various
20 concentrations of antibodies (40pg/ml-0.064pg/ml).
<13-2> Coating of microplate with antibody

Each well of 96-well microplates was coated with anti-human
CD3 monoclonal antibody SP34 (1lpg/ml; 25u1 to each well) and the human
anti-human AILIM monoclonal antibody JMAbL136 (40Hg/ml-0.064ug/ml;

25 25pl to each well).. The plates were incubated at 37C for 2 hours.
Subsequently, the antibody solutions were discarded, and each well
was washed 3 tinmes with PBS. After the wésh, RPMIL640 medium
containing 10% FCS was added to each well (100ul/well), and the plates
were incubated at 37°C for 1 hour. Thus respéctive 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-KLH monoclonal antibody (JMab23; see
the previous Examples) as control antibodies instead of the human
anti-human AILIM monoclonal antibodies,

35 The microplates coated with the antibodies were used in the
following assays.




fragnent contained the portion encoding the extracellular region of human
B7h by sequenci ng anal ysis using an automated fluoronetric DNA 25
sequencer (, ' Bi osystens).. On the other hand, DNA I of
human |1 gGL ??%1}8 ulsi on partner was prepared as a BanHl - X al'ﬂ""D{l\}l%\m#:sfagrrent
(about - 1. 3kb) by digesting a plasmd (see, Cell, Vol.61, p.1303-1313,
1990; prepared by Dr. Seed et al., at L8R Massachusetts General Hospital)
with BamH 30 and Xbal. This fragnent contai ned exons encodi ng the hinge
regi ons ofKlRoRanPre@katdpn2of anonkyy 3T cEid XbepeBaiddl fragnent encoding

the extracel | ul ape#i8Me@8105H106d Pl Ei?&l](e&e§7h):ongﬁé$ﬂﬁig§%nlﬁuohﬁg9g and

fragnment contai ni exqns encodi ng Fc (abbrevi at Fc") .of “human
|GG br epAPBRTHE SRERT e TR one A BY SebeL b Ger iR Gentei Tugation

pl asm dpBl uedngi BycoPrBK .0VVA( SNyabmgéne) Mecoxtiipgstied thiet exfeximandakbal .
WO 01/ 849841, J BRI hQ4 egéjf,_g_l he..p ] i,0 with
Xhol angd X%lg'g&tzg' lgr ep§¢)§5§e§|§ ?#g%men adb%gt %?%Jﬁlgég&oﬂ%%%gﬁlgs ?‘éélﬁg% DNA
bet ween t REREREFLLAN | fedd s eBY onuBtPhudlitisPmanRd FRiaretidedyBy MaSRRg T4
DNA | i gase,(BDhihafmiaigym) DNAntLagues OBS Ant<S®bigdRPATTE a(BB-EN=2a5ng8np,
vector pMe ; (hegd I Y, ) LLz32, , a
"Handbook. %g?lGeneté:ngrﬁtg%g%lgﬁg, Mﬁ&glgﬂ %r#%l cZiFglgnséj,Jr%%%ﬁpl e&drrﬁﬁ%‘:,"
Yodosha, pfOuRb1¥a® detpapinedpging, axhemagrgonekar si (Menkeyp T seddsuverea

pl asmi 1o phBiébpegfed iNFEMEAEE0 méfint ebhBa{rikgC1 ORIFCES5 IPhuiihbHked T ebe 10

sub- conf | ugg\%\g%gs%m]fqa%ku%gffnﬁn [ niwgg éggn/g)%le%ﬁ:ycal f serum and

anpicillin, tra ormed W t'h t'he pla h- 1 gFc by
el ect r opor &L 3oh>t 8234 evdturansf ormed cell's. The transformed cells were
al | oved t o (exC1EIB Al 1@l OYop it 862 E4H WREMantiSRinsh iOD8e AR, BRI UM

for 72 ho“%ﬁt'lﬁmk%rkfﬂﬁcaﬁ%%bgé”i“Ed by using a Protein G Sepharose
affinity. am

col'um (Aners ar n’égi a) as follows: . The above-nentioned
cul t ur®2super nat iaggT ceddrpysrenpgdantwns added foceanly vélhof s micrnnlahe.

The resul t cbgtedparhatiad bnbEbody adadioRsd aLdvE ficthe 3192 938 cabhESST Y
colum pre- d.wth a 20 bi buffer. Subsequently, the colum:

was Was'hedaﬁnqii”ﬁiq %I?%Lgnﬁ?%qn ﬁuFPér'{]rg‘éﬂ%tﬂ’Fen elution. was perfornmed with
an el ution buff ékfteyr the Thd tvagleuvasl eminlieted, wesspestdve ity ateenwere
di al yzed. agakasin Phes HAlewiRYf d&4ayslihe outer dialyzing buffer was changed
tW' ce 26 n95.§45>Tl£]eL!tsermination of proliferation activity of T cell '

- Methyl [°H]thymidine {0.5pCi/well; Amersham-Pharmacia) was
added to:each well of :the plates after incubation, and the plates
were incubatedat 37°C for 6 hours inaCoO; incubator. After incubation,
the cells were trapped on GF/C filters (Packard) by using a Cell

25 Harvester. Subsequently, the filters were dried at 40°C for 3 hours
or longer, and thenMicroscinti 0 (20pl/well; Packard) was added thexreto.
Radioactiv:?.ty of °H incorporated in the cells trapped on the filters
was measured by a P-counter (TOP COUNT). to-analyze the degree of T
cell proliferation after the culture.

30 The result is shown in Figures 73. )

The result of this assay showed that simian T cells were
significantlyproliferateddepending on the concentrationof the cells
whenmicroplates were coated with anti-human AILIM monoclonal antibody

(human monoc]_.oiaé.l antibody or mouse monoclonal antibody) 'togethex:
35 with anti-human CD3 antibody. ’
The result also suggests that the human anti-human AILIM



purified hB7h-1gFc was obtained.' 25 <14-3> Dilution of antibody and
sol ubl e human AILIM (h AILIMIgFc) and reaction thereof Ol gi naI sol utions
(20g/ M) Qo bsshuman Al LI M nonocl onal  anti body (JMabs, human
anti - KLH nonocl onal anti body (JMab-23) as a.-negative co roI an‘ | body were
diluted in a series 30 of 11 levels, and each sanple (2001) was conbi ned
and nixed well wth 200l of RPM 1640 %3&di um cont ai ni ng 10% FCS. Thus
vari ous concentrations of antibody sol utions were prepared. Biotin-I|abeled
hAI LI M | gﬁno(clbbambentibcmwescoﬁcm needeisentl dhwentisms caddeind ccccaphkepf t he
repar ed t S ' utions
her 6 m e i T R AL e S Seob LA M bAoA by il | DT
WO 01/ 87981 PCT/JPOl/ 04035 134 <14-4> Assay for the activity of anti-AlLIM
nmonocl onaxampuebbdy E@Qabl.whutaﬂt cbﬂ md:uhodl Her habmmir&hthIQEEﬁ@dn

hB7h- I-gF 3 weld opl ate

(501 / el %’l% A Bana oF RBLHE 1l 0P 'S a7c
for 1 hour. deef rErRSe dEﬁFm-e?aié%k%ﬁmuaﬂdsqh@nxewgamr@awashed
3 times vastﬂabEBShéaZw )MeSubspw:eqhhyuﬁB& sabstandd RApAbD&OdISHinERY/ el | )

dd t h t | ed
and | ncores SIEHR"(bEOg (6 Hideht $dend MERRIBTR diBp LR B © WS Seale
renoved, and tFoe pringislesof othe methedhdgscriad behpvhiPrRailops. an '
Subsaquenidampleasd waEd 6n dSimatehly) . bP EIASACOLhd dé&eé%ﬂ@.%h@.ﬁi@ﬂoﬁo t he

well's. The a al e hour on was
removed F¥ g’& ﬁﬁ%éltf %“Fﬁg s\?\.g'lng'evC\hieu?% Wg:é Me‘%%{'%é ]':Lqﬁlct) hurﬁbl?/f’ggﬁy medi um
cont ai ni AymeOYAFGEM (L1imprd (BPéhhEalield qausSHEChY Shhe esphstange. PBS 15 '

cont ai ni mﬁﬂ%é@@mﬂ in (1001/we| |) was added to each well, and. the plate

was i ncubated ,gg f?%afor TL;.L S0l ut| n was renoved from each wel |,
and the wells ]sWéla’% Pe® ST 8% Tween20 (1201). Subsequently,
St r e@bavi di n- HP (mrmw:}dmﬁ@dd(aﬁ:blrbher@achlmqhnolomne Aspbatiatess.

-l-

seal ed angd pgubated at. room tenperature 20 for 30 minutes. Sol ution. was . .

; d f I d hed

IS tﬁ"t@%?&%aaﬁ’“@ﬁ“%&em%mis‘ﬁ%ﬁ%nﬁg,%n
(501/ wel lextracebthitak tnegdan ot hambnBith tans phat @nﬁé;@nﬁ:ncm!eefahumaJrDm
t enper at wiggihor 2.0 minutes.

20 The protein was prepared by the method descr:.bed below in <14-2>;

{3) Biotin—labeled soluble AILIM—Ich, :

The AILIM-IgFc was prepared by further purifying the antlgen
obtained accoxding to the same method as .described in earlier
applications (JP-A 11-29599 (Example 16 (2)) and WO98/38216 (Example

25 16 (2))) of one of the present inventors, Tezuka;

(4) Human anti~human AILIM monoclonal antibody (JMab—-136
described above); : _ .

(5) Human anti-KLH monoclonal antlbody (negative control
antibody; JMab-23; described above); -

30 (6) Phosphate buffer. (PBS (-); Nikken Se:.butsu) ;

(7) PRMI1640 medium (Nikken Seibutsu); ;

(8) Fetal calf serum (FCS; JRH-Bioscience);

- (9) 30% Bovine serum albumin (BSA; Sigma);

. (10) Tween20 (BioRad); S
35 (11) TMB* substrate chromogen (Dako).
<14-2> Preparation of soluble human AILIM ligand (fusion protein




Subsequently, 2N sulfuric acid (50l /well) was added to each well 25 to stop
the reaction. Absorbance.of each well was neasured at a wavel ength of

450nm by a Whhbhesimax (Ml ecul ar Devices). Results are shgwiphijosissoures 74
to 76. The results showed that anti-AlLIMantibody had the activity of

I nhi biting the binding between hAI LI M I EFC and hB7h-1gFc in a 30

dosage- dependent nmanner. Accordingly, Exanpl e- indicates that an assay
system illustrated by the present net hod can be utilized to screen and
identify ¢hibZhalgRey ofifidiel exinfacellddlag rdegidhldfvhamar\BIh Mnd tasdopbbant

exanpl e, d¥r QlunstRes§ ¢ | ow nol ecul ar wei ght conpound). 35 Exanple
15 Acti vi tyg%*pﬁuman l:lant I - %urr?an Al LI M nonocl onal anti body WD 01/ 87981

PCT/ JPOL/ 04035 Tedal RNA,wRBi Preprred of 59 hafesn periphexal Plogd-dgsivedat ed
with the hosssEclddrnEeDls ﬁEthAhlblrMﬂﬂeg&l’KidﬂﬁhﬁeﬂthrCﬁBé Enahploaposegnal

of the Sr oSHRE wad unfhedladlhr o Sl bREAHIE e ot MDPREnCEE o AeptaFs °
si gnal medpad ey b}swq_lswsﬁsqam%m dficabion Pystem| fop Fagtoftrand

neasur ementpRA smrmglcg y(gqutecﬁmgf t he human anti-hunman Al LI N nonocl onal
ant i body on cell ﬁroli I'&Eltlon I nduced by contacting human T c§l,l ngll::l
AlLIMIligand (B O/LICOS <15-1> Dilution of antibody

- Anti - human-(@DSGWMC&%C@%AWGG@QGGWM-.%EQ) IRA¥: ($19I)uheuimt h
phospheg e Rubter (PBS)rborpidtial concentgidlel on of 8angl . The sobubher

fimal conchhtTaRrReRACToaRRiea AT RRGRR0E I ot N GEal hevirgpafief L e

with PBS tuesp:hcpmcm Siire abthe brespaniviverendsoreregiesigneetideynthesized
(40g/ mi- 0. taeﬂ.g&ﬁk}cnnﬂeic%aﬁe%hewt%cmﬁpﬂ Ao SioM s nandnh Retlym Faghnge! |

of 96- wel 0 ted W t h anti - nonocl ona
ot i bty OUBTRERPER 11 By HA3 06 CH COYAAR SEFTEIALR R 265/ TH P OBREF 1.

. 251 i B> eaBER wals| gondiiedeg| tot msepesieca PRaNaatiod 2hoit argVBariitk aR respestive
subsequent gﬁdstﬂ?elaéuf R SR1 Al Ic_@m \é/ﬁESd Fg(/fq&fer dg¥raeah RGN NGl bnVEE -
washed 3 t 7212 PBS. Afteg di um cont ai.ning 10%
FCS was ad 'éraa?d?’ Fegy F?‘JM?FP‘) pr° dugts f"ﬁﬁep‘{m Eefetith XogdatRd at
37t for 1 BRewHI, Tand frnaspéonédféoy \wialrssef géheeljdctrephoresi < dat ddolate a

band corresponding to about 720-bp c¢cDNA fragment, that was predicted
20 to encode the extracellular region of interest. The isolated cDNA

fragment was subcloned into plasmid pBluescript II 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 sequencing analysis using an antomated fluorometr:.c DNA
25 sequencer (Applied Blosystems). .

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.§'1, p.1303-1313, 1990; pi'epared

by Dr. Seed et al., at the Massachusetts General Hospital) with BamHTI

30 and XbaIl. This fragment contained exons encoding the hinge regions
of human IgGl, Cyl2, and Cyl3.

The XhoI-BamHI fragmént encoding the extracellular region of
human B7h (hB7h), and the BamHI-Xbal fragment containing exons
encodingFc (abbreviatedas “IgFc”) of human IgG1, preparedas described

35 above, were subcloned into aplasmidpBluescript II SK (+) (Stratagene)
pre—digested with Xhol and Xbal.



25 <15-3> Preparation of human T cell suspension Peripheral blood was
coll ected fromnornmal healthy. persons and the nononucl ear cell s wer e

fracti onat ensity-gradient centrifugation using J&Flg‘ i
(Nyconed) . o c73%'rd| ng to the experinental manual, hurrlgé g s wer e

separ at ed from the human 30 nononucl ear_cells by using a Pan-T cell
Isolation Kit (MIltenyi) and a Magnet}33 Sorter. T cell count was

determ ned by using a hemacytoneter. Human T cells were suspended in a
RPM 1640 nedi uSubsequentiiyg the%pRishislipphi dibested hitn Xl and WimY AblLl M

monoc! onabe oty BORa RN 2080/ 1101t GEHERIY TP Bl SHOAB it LRX106

cells/m) 5 pre pared wdas | ncubat e room errperature m nu
Human ant FRKERtEBRBLIMIAN TeairRRfy hupaR B anddruman fgEcyseBy ysing g Wo
01/ 87981 MM LiFadé D4MH35 fulsiHnaBNA fragathy vasoiserdtedninhbe dy. exprbizsdonCel |

cul t ur, 0 h ce u nsion
1009|5?m‘ﬁ°€“%xé%1%%‘ﬁﬁsﬁi‘9#fﬁm%29§§ o5 200HR 2y B3 L9e6 3R
coat ed wi't cEnglpesyL img eire o3 epast,
rgipookfiprfieneticd nhd Biperipgrtal Madlelre lli?Pé-
i ncubat ectrcados&w@;f OL0B-T,51992 A betheén XHBA R xliélﬁs5fe§)§'ﬁt6rd8ﬂ%ﬁ:&h@ﬂ of
prol i feraab O.Lrésﬁﬁhi v yhofgdcf cell Methyl [3H thym dine (0.5GC /well;
d

Aner sha arnacl a ed to each well of the plates after
cul tivation, aMenekayen atG@s7 10ewdpe (ARGDHatCB®I—2653)7C ¢wkturedoute i hea CO2

i(rFl)cuE@t ggsub‘\fdoﬁﬂflhéﬁﬂbﬁll ioMEM miehl benteiingl aPFedeﬁ&u @F1F idelr@fnS andd od
ackar ng a ry. seqen er rie
at 40C f anﬁécﬁ%l%rg O%I ontggnsreox%i“et%en %f ?m%%/afsnﬁla((ezg*'#m llsgfl\ea%(ar d)
was adde(F]{Gtﬁé:rrePGratl%d-‘rQ)a'@-ﬁlﬂl ttyamfmadws%arat ed in the. cells trapped
gn the f} | ter smlllé wsxlxémsdérj t&d:ehls?wé%ecammbfétd(ﬂ_@emléhBFfl- Pé%ﬁf the
egree o ce oliferation_afte cul.ture result iS shown in
Fi gures 7 Wﬁénpegﬁﬂ BheEn BT I RS %?élr@e&ed%%vxgﬁr ?;f?ath%ﬁan T cells grew
si gnithi cant | y -BRPeritiBrywan rurdfieddunusing erPusiteion@iSephhrbgFraffinitP0. the .
assay UusSid¥lumpe (ﬁ&}tgh‘éﬁ gggﬁgél@ntggoggﬂowén addi tion, the ant i -human
Al LI M nonocl on | bod nific i nhi bi ted the prol o]
nuran T ool | o, Tes R nenkifne Saftunt diwesne Eont fae it RBRRE el

ant i body obtain centrifugal supernatant. The resultingsupernatantwas loaded 3

_ onto a Protein G Sepharose affinity column pre—equilibrated with a

20 bindingbuffer. Subsegquently, the columnwas washedwiththebinding
buffer, and then elution was performed with an elution buffer. .: The
eluted solution was recovered and then dialyzed against phosphate
buffer. The outer dialyzing buffer was changed twice oxr more.. . Thus.
purified hB7h—IgF."c was -obtained.

25 <14-3> Dilution of ant:l.body and soluble human AILIM (hAILIM—Ich) a
and reaction thereof

Original solutions (20Hg/ml) of anti-human AILIM mbnoclonal

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 sampie {200pl) was combined and mixed well
with 200pl of RPMI1640 medium containing 10% FCS. Thus various
concentrations of antibody solutions were prepared. Biotin-labeled
hAILIM~IgFc (2§4l/tube; final concentration liig/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.




25 to inhibit the proliferation of nonkey T cell associated with the
transduction of AILIMAILIMIigand-nedi ated costinulatory si gnal The sane
test. was GRRYuedsd. by using nonkey T cells instead of |1's used
i n Exanpl e 15 descri bed above. <16-1> Dilution of antibody and ot ers 30
Ant i - human CD3 nonocl onal anti body SP34 % D- Pharm ngen) was diluted with
phosphate buffer (PBS) to a final concehBtati on of 111g/mM . The human
B7h-1gFc prepared above was diluted with PBS to a final concentration of
40g/ mi . Th&ldn#r Bewpyssentihem aphdvity tdfe pntdr-ATh BE nebphlPBSL tantibegdyr to
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409/ M5 0. QR64epMe - 2P n escqu@ I | ba 370C
gorgz hourgg Subsequent u,f he t%h ﬁo% Jés}gqélﬁdatg%g%\ggé% sv{:ég"rideé%g Elileeach
wel | was wiehd® “wexe jgas eiﬂ t3n Yiges RF-f‘%r fe (MASKL) RPVSMbRParedtlyy PBS

cont ai ni ngcaaﬂ%:ﬁiﬁgfvass% adde (Loopivasdl 1\ekis (aa@ea/wbga;h Wi {;ng,]mc@{tgﬁev\er e
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coated wi Gh %‘Z&a&n% boa Tgeéﬂéé%e gpg%%ja | o\rll\%of'nﬁﬁ?ﬁtf % f’gf
suspensi on ?’é’FI ph8F&er BP\BIB]BE‘%'CBIF? ECLEELPR BAS Gﬁﬂeﬁﬁﬁg@dﬁ@ﬂ@e% Wﬁlls
fractinm cwateiﬁmmmmégaﬁlﬂelﬁm wagoplLgpar edpby %Ldsmﬂg},y edcBdsembie

centrifuga epl, A cone ccay, 0

exper i megt gF&?]ha%%&q ﬁ%géf:{'e J'(?eI( 3 é%?l 5?&?3 | El}eog%%rlﬁ,g ﬁBﬁ‘on?fse 15.
monkey mnﬂﬁﬁﬁ%@fedcépﬂslwuhﬁ% a§n87°0n|£nun1 dpuzant Sobualyion #4B7 removed

( BD- Phar m figem )eachntéel hun@he Gl 1o trielpa dya S 38:{nkis BHBANMRPMIAENO0 medium

ti- t t
tns doror noREc L 188 ld (1) ) pPErnERAGHRE 1T | SipaeeBitpe g8 | n
RPM 1640 neeprtpiiag 3i- ﬂ% nEoknatdm dA0PRh{mell)AMaisVaddedorm ctashawedht | doadly
JMab- 136, tRO@lute wal 1h0Ubirtsd @y £6EFR>XTHMRNted . CCISb1aS PR MHsOPendwddO

30, m nut b =100 GUBDREEL O ptiEnd WEAR! SPre Raeh88 1aRS Rt by ¥ Fraerzqisea
as a negat (420Nt r oFukmecusotiyy, mnerawidca+mmu|5wmme11) was added to
each well. The plate was.sealed and incubated at. room temperature -
20 for 30 minutes. Solution was removed from each well, and the plate
was washed 3 times with PBS containing 0.1% Tween20 - (120ul).
© Subsequently, TMB* substrate chromogen (50u1/well) was added to each
well and the plate was incubated at room temperature for 20 minutes.
Subsequently, 2N sulfuric acid (50pl/well) was added to each well
25 to stop the reaction. BAbsorbance.of each well was measured at a
wavelength of 450nm by a THERMO max (Molecular Devices).

Results are shown in Figutes 74 to 76.

" .The results showed that anti-AILIM antibody had the éctivity
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 thepresentmethod canbeutilizedto 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




In the same manner as descri bed above, nonkey T cell suspension

(1001 /wel I'; 1x105 cells/well) was added to each well of a mcroplate
coated wt lasAUMAN CD3 anti body and hB7h-1gFc, and was

i ncubat ed Q?q'%jg?ﬁr 3 days in a CQ2 incubator. 30 <16- SEE@ejﬁé@%ﬁsﬁation of
activity of T cell proliferation Methyl [3H thym dine (0.5C /well;

Amer sham Pharmaci a) was added to eacht¥wl | of the pl ates after the
cultivation, and the plates were incubated at 37C for 6 hours in a CO2
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Appl i cabi fF1¥VR>TRdlaGHeR eBRRTRPEY anti bodi es of the invention capabl e of
bi ndirg to hunantAthbhamedI0 tnohbBBENAL i FitibodPlORTE " @ITCE CRBEEIR 1IN waBOdY

I nduces n eri ' nQrej .ection to antigenicity tq h e. ,
I15 Ilf|AMA (&bﬁh‘?ﬁ‘?ﬁ%%@g’%ﬁ‘? r?FcﬁP%ﬁ top 155' F?ﬁﬁ\%ﬂ%’ﬁtﬁSE%/ I5‘:"seri ous
t her apeuti c pr §9eetalulilgehunan ANLIMAL igandy o7 bHoFed cereparsd abpep@ast i ons
conpri si ngi Rk WivR) PEBNEG - €844V Anasht RARGLSYE 1 o /miIDUS Ond elrit8ddy

anti body BATRE. Teds b inhe SivsdR it oRsE) oL BrsptEoay B oBRe
i nveritd oncempantatishs | &f (puribosiilear |($Opaimd-0ALBEM/h)d. phar naceut i cal
conposi t i e1s-2C @IRELAG NG hc PRt e"RNEE | £@lboaigt | body. do not i nduce host
| mmunor ej ect | Oﬁagﬁl%séig..obf@gﬁv%ft i g‘zlscl.: 'laatne% vtvahusogégd Qvgtﬂs(ﬁ? A1 -hpman
phar maceuti cal “preparations Capaglle 1 controll'rng a variéty o lz'\gm
bi ol ogi cafD3 mane¢lora l(anigibody KT ¢81ka/rdn 25plch kachweldl sndhBAL-LYFc
cytokine pagyiyeilionoSdpdinlal;VoSEP@S LAY welh) S, ThEPILL&Y kakY SiruBhted
20 at 37C for 2 hours. Subsequently, the antibody solutions were
discarded, and each well was washed 3 times with PBS. After the wash,
RPMI1640 medium containing 10% FCS was added to eachwell (1004l/well),
and the plates were incubdted at 37C for 1 hour. Thus respective
wells of the plates were coated. : '
25 <15-3> Preparation of human T cell suspension
Peripheral blood was collected from normal healthy persons and
the mononuclear cells were fractionated by density-gradient
centrifugation using LymphoPrep (Nycomed). .= According to the
experirhental 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 JMabl36 (20pg/ml) . - Human T cell suspension (1x10° cells/ml)
35 prepared was incubated at room ﬁemperature for 30 minutes.

Human anti—KLH monoclonal antibody JMAb 23 (20pg/ml) was used




cell death (apoptosis) of cells expressing AILIM and activity of inducing
ant i body- dependent damage of cells expressing AILIM associated with the
transduct i ogoQisfkl-l M nedi ated costinul atory 30 signal (SeegpdnéssSi gnal )
to cells expressing AlLIM--and/or can be wused to treat or prevent various
di seases associated with the "transduct hgg of the AILIMed ated signal,
controlling and inhibiting the onset a or-progress of the di seases.
Specifically, by providing pharmaceutical preparations 35 containing the
human anti 281 Bl MeodHote Seiteed: pp&#Hods- t he i nvention or a portion thereof
as an acti wasi-agresi endultdded S possible to inhibit. WO 01/ 87981
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ki dney, pancreas, c.)., immune response to foreign antigepn or “self |
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proliferation of human T cells. - C

Example 16 Activity of human anti-human AILIM monoclonal antibody

25 to_inhibit the proliferation of monkey T cell associated with the

- transduction of AILIM-ATLIM ligand-mediated costimulatory signal

The same test was conducted by using monkey T cells instead

of human T cells used in Example 15 described above. |

<16-1> Dilution of antibody and others

30 Anti-human CD3 monoclonal antibody SP34 (BD-Pharmingen) was

dilutedwith phosphate buffer (PBS) to a £inal concentration of 1pg/ml.

The human B7h-~IgFc prepared above was diluted with PBS to a

final concentration of 40pug/ml. The antibody solution was further

dilu?:ed with PBS to prepare various concentrations of the antibody

35 (40pug/ml-0.0064ug/ml) . '
' <16-2> Coating of microplate with antibody




nyocarditis, encephalitis, inflamuation associated with
i schem a-reperfuS$ion inj ury (nyocaridial ischem a-reperfusion 30 injury,
etc.), inf@higbéon associated. with inmunorejection af {,@{. %ﬁ.?épl antation

of tissues or organs, scald, various skin inflammtions (psoriasis,
allergic contact dermatitis, lichen planus as a chronic inflammtory skin
di sease) , inflammation associ ated wi 87 nul ti pl e organ failure,

i nflammati on after operation of PTCA or PTCR, 35 and inflamration
associ at ed w t Bagh weddsef 86owel] micreplahesavas hyabédi'wﬁ.th (1etantit-him¥®

01/ 87981 s

above- rren‘?f%ﬁégg&i%%ﬁ%ing %ﬁgdkgs ﬂdéﬁ?reoﬁ%a%%emngﬁg i %ﬁlﬁa'sisn o€ iag%-l ed
with trarfqildneBe ibmasy B7hrigte s(40ngdrlnhd0bdngéndy i &Bo@@h weal) .

phar maceuttiec pllatespastd i imthbait8d o 7R NES: @ hBukBe PBEBSSGndntIgHt LRE can

be used Ighﬁseayngéimo% waghdkgemamgiggﬁg SR ANtalSedey 3“?_58' the

I mmunorejection’in transplantation t Yy I ncreasl ng the fect

of the kit PRRug ASLERNFRE ashe RFMFL640cpedinm containiay 1‘&/ FCRewase of
the met hofidell tdesddh Weld SUbOLB R ) ,Canablice @1dteBli88e tihbhkMiOogt Al LI M

l'i gand, hIS thin the scope ention, it
possi bl e i foPCPRe < é’r?al rg?%%cj?tﬁygt ?’Sﬂfﬁ %ﬁ‘ﬁ Sbia#? P& © Pﬂf'%$act i on
bet ween NJ-E:PM‘:ﬁﬁdaIA'F{l?MYI i gand through the binding to AILIMor AlLIM '-
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l'i nker sempeppamdpsd)., SERi-Rubks dbdiRibbalORPALTON(BIBMGKRAGEM Of
Artifici %Int?.eﬂgg C?gG 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. (20jg/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 (20Hg/ml) was used
_ as a negative control antibody.
25 <16-4> Cell culture . _

' In the same manner as described above, monkey T cell suspension
{100pLl/well; 1x%10° cells/well) was added to each well of a microplate
coated with anti~human CD3 antibody and hB7h-Ich, and the plate was
incubated at 37°C for 3 days in a CO; incubator.

30 <16-5> Determination of activity of T cell proliferation
Methyl [°H]thymidine (0.5§Ci/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. Subseé_[uently, the filters were dried at 40C for
3 hours or longer, and then Microscinti 0 (20pl/well; Packard) was

1l




Artificially synthesized prinmer sequence, HHGC. 30 SEQID NO 5 Oher
I nformation: Description. of Artificial Sequence: Artificially synthesized

primer sequ Cc2. SEQID NGO 6 . Qher Information:pededfisshsat i on of
Artificial L@Q&E’gﬁy& 35 Artificially synthesized primer sequence, ExcellE:

SEQ ID NO'7 WO 01/87981 PCT/JP01/04035 141 Ot her Information: Description.
of Artificial Sequence: Artificially si¥8hesized prinmer sequence, ckl117.
SEQ ID NO 8 Oher Information: Description of Artificial Sequence: 5
Artificial hydeg nthesdtzad pRaGR6aGREHIERCOE RﬂB&c&&QﬂaEaeHOineolother ce:;.]ls |
Informatiop: Description_of .Artificial Sequencey, Artjfic) esi ze
pri mer squ’é?ﬁ%e,é: ﬁg#’esﬁbiFﬁmaslﬁefﬁuﬁ Iappé' Fﬁ’é?#%’ﬁ: h@é’s %’Pﬁ%ﬂ of® of
Artificial aseligedde degrepi ef aF | 5eldy prnddfetation miteyredhenceltuns/ OH. SEQ
ID NO 11 O her 1hef eegalitons Sesad iRl Fegueé. 7évtificial Sequence:
ArtificiLally synthesized, priper sequepce, Al LINACL. .1 EQ | 12

Qher Dhiorat) GRe BssBLE oPERingE P, PEF4, (A= oiitndc ot RorRey, 1) P Ls
synt hesi zedrew istgniféganhbe dedepdinge Hie Noncegtorhion oAf ymest Bdh-IgFc
Descripti 0'@.‘1C1C9f7tlﬂsta'sfslh '@éinégﬂiaeﬂﬁéé'tl:i\f@ c%htth:&lcé%&eiﬁboﬁr){tﬂ_t hes faa%?_i?ﬁgr N
sequence, : r 0 on: cription .o i fici
Sequence: TS AREECTUREY ALpHIMEGOSLINT] PRELDRRY AARELEL SRy SRR oEES 15
25 O her | proligeragriorDeookept Tosrldfs.Artificial, Sequence: Artificially
synt heggzed prinmer sequence, HCc3. SEQ ID NGO 16 O her Information:

Descriptio f Artificial, S ce: Artificiall synt hesi zed pri ner
Sequen(F:)e; Epvcggs_'é::.al App%.lcagg'].f:e.gy ally sy P

The human monoclonal antibodies of the invention capable of
bindingtohuman AILIM are of human origin, and therefore these antibody
induces no serious immunorejection due to antigenicity to human, i.e.,

15 HAMA (Human anti-mouse antigenicity) inahost, whichhasbeena serious

' therapeutic problem (side effect) 4in antibody pharmaceutical

' preparations comprising non-human mammal-derived antibody such as
mouse-derivedantibody. - 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 of

25 Dbiological reactions (e.g., proliferation of cells expressing AILIM,
cytokine production by AILIM-expressing cells, immune cytolysis or
cell death (apoptosis) of cells expressing .AII.IM, and activity of
inducing antibody-dependent damage of cells expressing ATLIM)
assocliated with the transduction of AILIM-mediated costimulatory

30 signal (secondary signal) to cells expressing AILIM; and/or can be
used to treat or prevent various diseases associated with the
transduction of the AILIM-mediated signal, controlling and inhibiting
the onset and/or progress of the diseases.

Specifically, by providing pharmaceutical preparations

35 containing the humah anti-AILIM monoclonal antibody of the invention
or a portion thereof as an active ingredient, it is possible to inhibit



30 SEQ ID NO 17 O her Information: Description of Artificial Sequence:
Artificially synthesized prinmer sequence, HCc6. SEQ ID NO 18 O her

I nformati QRe ofdpesr 1 Ption. of Artificial Sequence: 35 A%w”glfﬁé%gm

synt hesi zed prifer sequence, HHGHC. SEQID NO 19 i 11id

PCT/ JP01/ 04035 142 O her Information: Description of Artificial Sequence:
Artificially synthesized priner sequenid® HCc9. SEQ ID NO 20 .C her

I nformation: Description of Artificial Sequence: 5 Artificially

synt hesi zexrl freateramsiepuesent, Hsbh. exXipld). MOvaziety her AU i @0

[ 1 t hesi zed
sequente, eflsrd ég%gﬁ%g JHERE e HlebbBl e, | JeSARIEE %ﬁp
Artifici @liss@iereantacik demadiiziey Lighepaiag as Br\tﬂtrqziémmi;lammltblrma.
SEQ | D N@kizx¥iddmee, B&EQéﬂﬂlﬁlﬁhsébﬁQ{énHﬂo@ﬂsoﬁnéﬁiiﬁd eaiaeﬁecfai% 24

Artif t e NO
Clr h:ar 5 qr*or rrg:tﬂlgoﬁ'gé ssocrr:"l rsltlgg:] e - aisfﬁéfﬁﬁa gb%u?ﬁggm ¢ idserappy
synt he5| Axjaplergic dégaeses, (pe@icu@@m.mmn@@n@t dibyeasen§ anduielaged
Descri pt iz edidst bfi eéﬁiufﬁqlimaﬁltyﬁp AF {HyidpaitRi by %Am{ hesizthabh g‘?c' N

sequence, on: Description of Arti
Seguence ax t"ltfllsggﬁ} r?%ﬁ%ﬂ%ﬁ%&& @%)ﬁe:lang Frrabton Fﬁ'l%" +Je9atitie) ;39 25
O her | nfoxefit versusChest rpacbhonf(GRHt ¥datiian) SegnaérucvaersusAhdmt idisabby

synt hesi Z@;‘i‘a&ﬁ:‘ FEFsuTCHYON A2 s SELL | Dhib) 4Ointhuiele 8L JRLL Q0 IBSF L PL T on of

Artifici at ansggan%atlon (allogenic graft or heterogenous graft) of tissues

(tissues such as skin, cornea and bone) or organs (liver, heart, lung,
kidney, pancreas, etc.); immune response to foreign antigen or self
antigen (for example, production of antibody against the antigen,
15 cell proliferation, cytokine production, etc.); and diseases that
are potentially caused by abnormality in gut immunity (specifically,
inflammatory bowel disease (particularly, Crohn'’s 'disease and
ulcerative colitis); and alimentary allergy, etc. :
The pharmaceutical compositions in accordance with the present
20 invention make it possible to treat or prevent some inflammations -
for whichlvarious steroidal drugs are used as anti-inflammatory drugs,
for example, inflammation associated with various arthritides
(rheumatoid arthritis, osteoarthritis, etc.), pneumonia, hepatitis
_ (including viral hepatitis), inflammation associated with infectious
25 diseases, inflammatory bowel disease, enteritis, nephritis
(glomerular nephritis, inflammation associated with kidney fibrosis,
gastritis, vasculitis, pancreatitis, peritonitis, bronchitis,
myocarditis, encephalitis, inflammation - associated with
ischemia-reperfusion injury (myocaridial ischemia-reperfusion
30 injury, etec.), inflammation-associated with immunorejection after
transplantation of tissues or oxgans, scald, various - skin
inflammations (psoriasis, allergic contact dermatitis, lichen planus
as a chronic inflammatory skin disease), inflammation associated with.
multiple organ failure, inflammation after operation of PTCA or PTCR,
35 and inflammation associated with atherosclerosis, autoimmune
thyroiditis, etc.




Artificially synthesized prinmer sequence 30 WO 01/87981 PCT/JPQO /04035 143
is. 11112121 222212 tEber reerr rr il CLAIMs ns 1. A human anti body
whi ch bi ndswb@ai/d¥esd M 2. The human anti body of claim1, wayPhihedszi d AlILIM
is derived 5 from human. 3. A hunman nonocl onal anti body which binds to
AlLIMor a portion thereof. 4. The human nonocl onal antibody or a portion
thereof of claim 3, wherein said AL M#& derived fromhunan. 10 5. The
human nonocl onal anti body.or a portion thereof of claim 3 or 4, wherein
sai d human nonocdirmr&gdifnon boditthxesprcacto viltey abovermémntl dnesd sijrglih&tion

t duct I
ant 1 body Li:;‘;é?ﬁ‘sﬁﬁdfe?ﬁﬁmﬂ %1%5%¥°°@3F§F‘§d§ﬂa.'§9a§?€v. FRRen of i

a si gnal PF GFIpES @g) desicriped ahovsy, P ASRUgSal COPPRELLIPRY t o

i nhi bit proéhideraidaoneofiti thivprareadsingentiadd &and:re ﬁzh)adam ldblntJ)Anbﬁion

I nhi bi tg cy ogliat Ll r el Lhe human
nmonocl osnal %gﬁitl Pﬁw&‘h sy };(%%g]d?ﬁé}rs e%@é&@iﬁ?@%}{é %mvx?ugp ecuof‘dm

cyt oki ne i §TaREP n’-'@ﬁé°éy€’@ﬁ’1‘§i’éfs theﬁplgnwg@;egylng— Hhe pfEechroffihet pewy '
cell. 8. Theugpusaninnmibael enal gﬁﬂﬁt hehecdion. portion thereof of claim 7,
wherein said cyt S 0 [ rI .4, 9. The hunman
nonocl onal ant | b%tﬂg b%né |(‘)J%ret érg% % de%§ 1%‘*”%%4’&1%3 §Faaﬂﬁ?r§n

nonocl onal C8PRPIRAY HHasing tcRILIM 9rtlk¥1;#%%gﬁnd.nvh@eral Ly minbiptthe eaupé on.
10. Theo huenthenpebsaat :&Nérhﬁ@)ﬁ Orita jRO'gds@ibleet80toftrs]l athe 3i1g8art

wherein sa nt.l an ctl si gnal
transduct i gnm?%l cgﬁc“i'o 1%‘ QIX?L rif’[ é %uﬁﬁ’h Aﬁi‘%@ rﬁﬁﬁﬁ'

ant i body oilﬁa%rﬂmghh@éoblmlng a‘ﬁOmAIIGM PReh BRI Jdighnad;t awdt fhevebynduce
si gnal traa&ﬁh&ﬁiﬁgbdﬁééﬁﬂuj&hdééﬁedﬂidﬂ&fﬁKHJM@Hbﬂﬂ§cai3beﬁ€§W§&5¥hefhc

i nduce pr Ol:.ﬁ&ﬂ&i %%meauAé'-' 'Eg.lggéxlr)n%avz.ng Ibotent:l.al 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. .
$EQ ID NO: 4 ) .
Other Information: Description of  Artificial Sequence:
Artificially synthesized primer sequence, HIGtC.
30 SEQ ID NO: 5 : ' .
) Other Information: Description. of Artificial Sequence:
Artificially synthesized primer sequence, NHCc2.
SEQ ID NO: 6 ' '
Other Information: ™Description of Artificial Sequence:
35 Artificially synthesized primer sequence, ExcellE
SEQ ID NWO: 7




35 or (b) activity to induce cytokine production fromI11111 WO 01/87981
PCT/JP01104035 144 AlLIMexpres sing cells. 12. The human nonocl onal

anti body qg jion thereof of claim 11, wherein sai ¢ce¥bilosids i s one of
t he cytok?‘ﬁ(e)?"g?gduced by Thl-type or Th2-type T cell. g%«ﬂ The human

nonocl onal anti body or a portion thereof of claim 12, wherein said
cytokine is interferony or interl euki¥*¥%. 14. The human monocl onal
anti body or a portion thereof of claim 3 or 4, wherein said hunan
monocl onal ant iGkbey hisfermaltiongi t Deseriptidnc eofint AbbificiepenSemtence:

cyt ot oxi Chk¥i £ A1 L VsGXBRESSLA hhles sdGuéiied Ofagiinune cytol ysis or
apoptosis_of AlLlIMexpressing cells. 15. "The human nonocl onal anti body or
a portion"’q’}f:gé:]%ﬁi‘o‘01B claim 3 or 4 , wherein the binding rate constant (ka)

bet ween sai d mothekonzhformdtioady Beskcridibhi sof. (Axtilizigl/ M&pEnoa: nore.

16. T'.hgg{{ 0 ' ' t hagof of claim 15 15,
V\hereir&ﬁ Sg.l H%Er?%?%é' rgg%lgﬁ%%#s)%%%ﬁ{nfg) Q?éﬁﬁr%b,x_lﬂiiggq( 1/M Sec) . or nore.

17. The h&RBM BB %cPonal antibody or a portion thereof of claim 16,
wher ei n saird biotileg Isf@mntirishant Dékepiptioh. Dok 1ASti(fliicibSeciequunamre. 20

18. The Pﬁg@%flirs’gé%gﬁg?? tﬁ@éii@g*ﬁkeﬁ %g%érg%[tl'i%rsﬁof of claim 3 or 4,

wher ei n n rate constant ‘ween said nonocl onal
anti body 8FQ 1R MNOM £8 1.0 x 10-3 (1/Sec) or less. 19. The human nonocl onal
anti gy or a pahbronihifedmdiionl: Cb&sdriptionwher eiArisidididl ssseprinicen rat e

const ant Mfiéa#gné},%g]?%1%#%%5%%9%58%@4@%2 1%9-/9'&?6- human nonocl onal

anti body ‘or "a ‘por clarm eln sald dissociation rate

const ant $RY)IQ Oz dlx 10-5 (1/Sec) or less. 21. The human nonocl onal

anti body or a g&héfonlﬁ:ﬂ'tfm ioﬁle cb&fdmip%(ioa O6f 4, Avtidrietialt mﬁcgie'iﬁ:egi gt ion

const ant ) 081 n | | ho Mis 1.0 x 10-

or |ess. é%@?h%%ﬁaﬁ%%%%%glp%gﬁﬁfb%%%d%ré% %g?.gllﬁglﬁit her eof of clai m(M

21, vkfer ePBR S} &10di $80ci ati on constant (Kd) is 1.0 x 10-7 (M or-‘less. 23
The human nogaEsNatnFitinia?Ad) : O DesqIpitiion tHEr enftiFicthRi Bequence:

Artificially synthesized primer sequence, HCcl. o
SEQ ID NO: 13
Other 1Information: Description of Artificial = Sequence:
20 Artificially synthesized primer sequence, HCc7.
SEQ ID NO: 14 _ . : .
Other Information: Description of Artificial Sequence:
Artificially synthesized primer seguence, HCcS8.
SEQ ID NO: 15
25 Other Information: Descriptioh of Artificial . Sequence:
Artificially synthesized primer sequence, HCc3.-
SEQ ID NO: 16 _ o . _
Other Information: Description. of Artificial Sequence:
Artificially synthesized primer sequence, HCc4. '
30 SEQ ID NO: 17 7 _
. Other Information: Description of Artificia; Sequence:
Artificially synthesized primer sequence, HCcé.
SEQ ID NO: 18 o
other Informatiom: Description of Arxtificial Sequence:
35 Artificially synthesized primer sequence, HIGHC. '
SEQ ID NO: 19 )

|
ad



35 22, wherein said dissociation constant (Kd) is 1.0 x 10-8 (M or |ess.
24. The human nonocl onal anti body or a portion thereof of claimi!llQJ
11212220111 INyblohtokd 111 L MS WO 01/87981 PCT/ JP01104035 gPrpatdnqnidner ei n
sai d di ssociation constant (Kd) is 1.0 x 10-9 ' (M or less. 25 The human
nonocl onal anti body or a portion thereo; %f claim 4, wherein a V region
DNA encodi ng a heavy chain variable reg sai d hunan nonocl onal
antibody is derived fromeither the human 5 i nmmunogl obul i'n heavy chain V
gene segnent 1- (Fher 3IpBorpgtionre Resanipviwit| @fal Azhifbekal oSegugnee; on
thereof of aetafieill1paghehesdz¥dleeindr BN4uencadi new |ight chain variable

regi on of ﬁ? ﬂ?rmga 0Eonocl onal antibody is derived from either the human
i mmunogl obu t “Chain V gene segnent L5 or A27. 10 27. The hunan

monocl onal anti &Tgsﬁror Ipfouration: hBeectiptial aiofi AStHfi@Rl wWSenmenca: V
regi on ENAAeBLOIbIH X @%ﬂe@l’ﬂﬁé& %ﬂxﬁébls‘éq[l@ﬂbgn r@s sai d human nonocl onal
ant i body In% Seiﬁ\éggi r.om eit her e human ™ i mrunogl obul i n heavy chain V

" gene. seg B ‘0P 13- 13, and wherein a V region DNA encoding a |light
chai n vari abl e rQdiean thgandtinmnDEScrrmmdmn@If aArtbpilyiadls Seguegdefr om
ei t her themfﬁbimyn%%%egwedlwmercgé eXcﬂenso ment LS or A27. 28

B. The hurrgﬁ gﬁ& %%1 anti body or a portion thereo of claim 27, wherein

the V regi ng a heavy chain variable - region - of said human

monocl bhal anti. tmaupr| s Infoimetidn:onDeberipuiom 205 nAyEDEl @iyl | Befganye chai n

V gene segpepirileilA thesY. i ht chain variable
Q21y2BdnthEs gﬁggblg&;%egeggeg M i

regi on of g bdhumanm)nocl onal rié romthe human
i mmunogl ob PR | t ZChain V- gene segnent L5. 29. The human nonocl onal
anti body or a pdthesn ThEommdtidn:cl destrASeidh wer Ai:mfhﬁa\i I 88§@8nEDA

encodi ng azpepy ocl onal anti bod
i's delr §ed féomc@wnﬁ%éﬁﬁ%?% %Lﬁaeavy thal n géne segmentI 3- 1%

and th Yh ¥Na24encodi ng a light chain variable regl on of said -
humanrmnocl onal Oxhiirhollyfoimsaiim:vedestpaptite - bwrramrtmmqgl OB&hdncd i ght

SQ?; |no>1/ ?ﬁgﬁmﬁ" §% éﬁzs%\g %eghea% 2‘??"’-8 ri aglnfal lrjtca)glyogr o? sai d
human nonotE@nA N(%mtzlsbody has an am no acid sequence defined in any of the
fol |l owi ng Other . Information: Description of Artificial Sequence:
20 Artificially synthesized primer sequence, LCc2.
SEQ ID NO: 26 , .
Other Information: Description of Artificial - Sequence:
Artificially synthesized primer sequence, HIK.
SEQ ID NO: 39 o .
25 Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence
SEQ ID NO: 40
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence -
30




(a) through (f) : 35 (a) am no acid sequence conprising amno acids from
position 20.through 117 of SEQID NO 28, II1I1I11I ~liii~"liii, ~liii Il

LTTE % C lwSoidheO 01/ 87981 PCT/ JPO1 /04035 146 (b) ap}é 4ds sequence
conpri sing am no aC| ds fromposition 20 through 117 of QID NO: 28 | n
whi ch one or nore amino acid residues are del eted:
whi ch one or nore anino acid residues 14¥e, i nserted am no
aci d sequence conprising amno acids from position:- ﬂﬂmjmu ﬂ)l : SEQ
ID NG -32, (d) amino acid sequence CQHRIMSi ng ami nd aci on

t hrough 116 of SEQ ID NO. 32 in which one or nore amno acid resi dues are

del eted or substituted, or to whi ch one or nore am no acid residues 10 are
i nserted or added.2 (hwmagngnsibedy whiphe pdadesok@r2ERRy ani no acids from

position 20 througfe Adifa®bnEikdbdPoli@1a3f 1 OihdddimFAIDAILIM isRIIANEE
corrpr|§| n am no aC| ds fromposition 20 through 116 of SEQ ID NGO 36, in

whi ch “one Panmino acid residues 15 are del eted or substituted, or to
whi ch one or nﬁrehhmmmgnml@sﬁld%m@bm@hmm oy ARUBedr aybrtins
humannonoglGnals anti body or a portion thereof of clai m 4, wherein a heavy

chai n pol ypepti de sai d human, nonocl ona antlbo a
sequence def i n&d ﬁ’r? hypan popRElong Bﬁfﬂ@‘%a rtah? ’3’63‘{?38%%8)13&% no
aci d sequinahecedpr s3icATIMM dsaceds véd ofmqm diumabn 20 t hrough 470 of SEQ

I D N@g 28, (b) samﬂfé m&; ﬁGHHSI&?a]PQHE){B&iy”Qr ANp e éﬁeéémp%iwnon 20
through 470 of SEQ o acid residues

r
are del et%cPro#'s%‘i’f?’crhts@d' BF‘“‘?B W%‘ﬂ'%ﬁg 6‘?t1rﬁ)9°§'ma‘ﬁfn8na%ﬁf‘ VALY, gﬂes
are inserimdbdt adsignal chramduetiondiseyemed lcorgiateddopMiadMaci ds from

ngnlo“ oo ot 6L O e fifadino osu%’FalNQ’ta%gt’zd O 2SO AL SO IR i n

Shioh oneSoRBRBRLS BALRREEL W RE &P LR B L, 8 aa%ﬁegra?s&mwaa @ o

whi clisone(ls)r oforkeafiohbowings:r esi dues- |
(a) activity to inhibit proliferation of AILIM-expressing : i

cells, or
(b) activity to inhibit cytokine production. from
AILIM-expressing cells. _
20 7. The human monoclonal antibody or a portion thereofiof claim
6, wherein said cytokine is one of the cytokines produced by‘Thl~type.
or Th2-type T cell." ' ' _
8. The human monoglonal antibody or a portion thereof of c;laim
-7, wherein said cytokine is interferon Y or interleukin 4. :
25 9. The human monoclonal antibody or a portion thereof of claim
5, wherein said human monoclonal antibody has an activity to prevent
mixed lymphocyte reaction.
10. The human monoclonal antibody or a portion thereof of claim
3 or 4, wherein said human monoclonal antibody has an activity to
30 induce signal transduction into a cell mediated by AILIM.
11. The human monoclonal antibody or a portion thereof of claim
10, wherein said activity to induce signal transductiocn is (a) or
(b) of the followings: o
(a) activityto _indl.ice proliferation of ATLIM~expressing cells,
35 or
(b) activity to induce cytokine production from



are inserted or added. (e) am no acid sequence conprising am no acids from
position 20 through 470 of SEQ ID NO 36, or 35 (f) amno acid sequence
conpri sing ggdiRaasi ds fromposition 20 through 470 of SE@-jIJ}),,},\ps; 36 in
whi ch one or nore amno acid residues 11111111"ff2111111111 MSIII

01/ 87981 PCT/JPQOLl/ 04035 147 are delete qr Substituted, or to whi ch one or
nore amno acid residues are inserted Aadded. . 32. The human nonocl onal
anti body or a portion thereof of claim 4, wherein a | i ght chain variabl e
regi on of JdildMhexpresmingieridis. 5 anti body has an amino acid sequence

defined in any Oizt hghEQ{dn%\Hrﬁ&%&l%hal%ﬁliﬁbdﬁf&ra b#tiMchoras Qf%ﬁﬁliﬁum(?g)
conprisin aci osi ti,on

2 o aci d Ledqeencanis FYERELN AR gre s the F@f%%gff Okndagen b2 TI-538k |15
of SE_Q I D N@ TBR-typav® odelone or nore anmino acid residues are deleted or
substityted, or 19, Wihehufilh MindBlchad BrtapaaY b £pbEUE thbFod NSRS 0"

added. (c) am no acid sequence conprising amno acids from positi-on

through 116%f WBexedp #5d 3y tokined)s abnrrfanion ge%e‘ﬂ't?@ré@ﬁbﬂls%ng am no
aci ds from posi tl4n. TA& Humaougindclional aSE@bbly WD a Bérthomitherecof eladn €

ami no aci d J g3l guesn e A% LaLGt fithnh highU§ egnt Body® nURT G QRS TREE
ed or 3: g i (%O

amino acid residles are |nsert am no_acl d sequénce
conpri si ng YPPAS artHReGw~ WGB%‘FFO‘FY“Z@X&P ¥ir BRI N LM expresting selids /38,
or (f) 180m remddordimeupe neyetclygilsi srngp il saQfd AILINAR N s5 ik calltshr ough

116 of SEQ ID. NG 3kl @8 B TIHARY M £6b8:1 SPL0URS e BEG dgket ed

or substituted, or to whi no- aci d EE
or added. 25°B%, whesehnrsimbineithaprtasersbent dkak %”?Pﬁrﬁatlﬁéﬂwlé’lnaél a. m
4, wherei n antlibglly @bdizTiEM Vipept.ode D6° Sai/sl. Begpnoramakd.onal anti body.

fas an am o ac! g S HHEERISIEA L AR Bhal I LBLLAILD RS REIS,

-

(f): (a) amino acid Sequence compri
througﬁ5236'-50f whereimp sydd Banding rate constant (ka) is 1.0 x 10" (1/M.Sec)

or more.
17. The humanmonoclonal antibody or a portion thereof of claim
16, wherein said binding rate constant (ka) is 1.0 x 10° (1/M.Sec)

. Oor more.

20 . 18. . The human monoclonal antibody or a portion thereof of claim
3 or 4, wherein the disscciation rate constant (kd) between said
monoclonal antibody and AILIM is 1.0 x 10 (1/Sec) or less.

19. The humanmonoclonal antibody or a portion thereof of claim
18, wherein said dissociation rate constant (kd) is 1.0 x 10™* (1/Sec)
25 . or less. ' )
20. The humanmonoclonal antibody or a portion thereof of claim
19, wherein said dissociation rate constant (kd) is 1.0 x107° (1/sec)
or less.
21. The humanmonoclonal antibody or a portion thereof of claim

30 3or4, wherein the dissociation constant (Kd) between said monoclonal
antibody and AILIM is 1.0 x 10°° (M) or less.

22. The humanmonoclonal antibody or a portion thereof of claim

21, wherein said dissociation constant (Kd) is 1.0 x 10”7 (M) or less.

23. The humanmonoclonal antibody or a portion thereof of claim

35 22, wherein said dissociation constant (Kd) is 1.0 x 10”® (M) or less.
24. The humanmonoclonal antibody or a portion thereof of claim

AR O



(b) am no acid sequence conprising amno acids fromposition 23 through
236 of SEQ ID NO 30 in which one.or nore amno acid residues are deleted

or substi Yol to which one or nbre am no acid re5| i nserted
or added. 'vg(éﬁ'a?xgy am no aci d sequence conprising am no ac#ff'sz I&% position
21 through 236 of SEQID NO 34, | [1LILL FHEill I1~~ 1111111 INCL MS

WO 01/87981 PCT/JP01/ 04035 148 (d) ai#ho acid sequence conprising am no
acids fromposition 21 through 236 of SEQ ID NO 34 in which one or nore

am no acizp rﬁﬁéﬂi@ﬁsaﬂﬂ@:ﬁ%b@i@&h&f cShPEdhd ykaf is01. ¢ & WP qbnoaelegsrmr e

amno acid res re | nsert n no _aci d ngce
conpri si ng ani %g ?ih&g‘ PB&I ”%%g?ﬁyc?&'gahz’%a%‘l thensq #clléE
(f) am nd.awhdrwaaeﬁceemrpDNAmrg:mgoadmadw thain pagiiabba reafh.omhoﬁugh

or UL et e Lo i Ol o Gy &t TPl ek, e g Chlnt! 1 o
ubstitu i I du

i nser?ed igpa 588&@“%’%“%%Gﬁﬁﬁn%rﬁ)ﬂeor‘?ﬁgm§ﬁﬁ b ¥ 3zlfortion t her eof

of claim 4, wh&r errhestmnahnmumlnnab@mbmhbdnmrlabpdyt:tmstltél&df(ﬁf ok g

char act ery S&h&feirﬁ)a enpeéﬂ)n nuﬁagm%dtiﬁavy ﬁ%&“cxgﬂﬂ e ab £Y1:UL 1 BASAN

am no aci’ uence 15 nri si ng am_ng, acl d_sequence from am no acid
20 througfﬁ‘lf‘l umﬁ’éc'&?ﬂ?‘?&fﬂ"‘t} SEE BdKIOJ“5 o@eriypd (%m‘h sithrt Ehai Rupari abl e
region hamnanogmmmlligiﬁquham V cyuner isegngnthb5 aoe x27aci d sequence from

ani nggaci d 2363'*" okgh %&n@n o dh g akeﬁlgrrgcg&%P %&lftl%% tl'?eclre\%{%e £ 0%aim |

humannonacl on antib a_portion t rern said
human nmofé*A4t W&ﬁFFbEGyV Ff&gl?%eﬂf*mceﬂftﬁg a heaynehatn ypriably aggiemd (b)
(a) a bfasyid mimanpabypepinaieahttbedy ds derieed fremueititer the hamamo acid

20 throu PSGPI I 12

pol ypept ?'Emgﬁgg an ai(r:jn'1 %ga‘r’g cﬁﬁ e ‘Pér%g %é%nm am ﬁ% oaxf(:?)d_lgB r%}dgﬁ%6
accor di ng YdresHon PNiygnepstingsa L thﬁ*ﬁ%&? YozdaP e HeHapi %Wlérhﬁﬂ%rt i on
t her @6f ebnotbomal é.nt\tb&dﬁlnrs éiiredh ffaid divhee! ﬂmhumaﬁljtnﬁdnobasbﬁm:

follow nglgﬁga&?&{fr\i %_:}en(és sg%eﬁg%é @r A27.

28. The humanmonoclonal antibody or a portion thereof of claim

27, wherein the V region DNA encoding a heavy chain variable region
of said human monoclonal antibody is derived from thé human
20 immunoglobulin heavy chain V gene segment 1-02, and the V region DNA
encodinga light chainvariable regionof saidhumanmonoclonal antibody
is derived from the human immunoglobulin light chain V gene segment
L5.
29. The humanmonoclonal antibody or a portion thereof of claim
25 27, wherein the V region DNA encoding a heavy chain variable region -
of said  human monoclonal antibody is derived from the human
immunoglobulin heavy chain V gene segment 3-13, and the V region DNA
encodingalight chainvariable region of saidhumanmonoclonal antibody
is derived from the -human immunoglobulin.light chain V gene segment
30 Az27. o ' '
30. The human m.onoclonal antibody or aportionthereof of claim
4, wherein a heavy chain variable region of said human monoclonal
antibody has an amino acid sequence defined in any of the following
{a) through (f): ' .
35 (2) amino acid sequence comprising amino acids from position
20 -through 117 of SEQ ID NO: 28,

* - C L ] s *




30 (a) a heavy chain variable region has an am no acid sequence conprising
the. amno acid sequence fromam no acid 20 through 116 according to SEQ
ID NO 32, wap¢ishdey @ |ight chain variable region has an agr/maesiss sequence
conprising the am no acid sequence fromamno acid 21 through 116 35
according to SEQ ID NO 34. 37. The hur{ir%rmnocl onal antibody or a portion
thereof of claim 1111 [I1LILI ~I111 1"l CL MS WO 01/87981

PCT/ JP0O1/ 04035 149 4, wherein said hurran m)nocl onal anti body has the
following. chaflakt @iz 22id spaunecy FPmprayieg edpy aekdsh fpom\RRPIGIER has
an anm no 20 thSRPILDILE o FERIPLD HOP P & N wAHtAONRCOEImE £6 BRNGE ddiamesid@saci d

ool ypept ?%&ehcg%l%?%ﬁﬁf ribal: tite ot Ba i<l PR pOh aPne s CRER Riee e

from am nerecigsettedrou@dd®t according to SEQ ID NO 34. 38. The human

monocl gnal ant | befly ind ROid 's@&uéﬁ'é’é ﬁQfJ.s% 'diﬂlnlaoaé‘ldé’\/@%ﬁ'ﬂbs"ﬁl@nhumn
nonocl onal I bod oW ng racteristics (a) and (b): (a) a

heavy chalzr? &FPHE elffég‘?‘%rﬁ%g Daf© arr?‘?‘no acid sequence conprising the
anino aci d sequédre amiom acid sequence @omprdedhg Bifincaacidal fmgmtwos8EQonD NO
36, and 15'20(@::&}1&1-1 99§ o%%d‘ny /bt 3.432 £n WRILRDNRAS: ﬂBr@%@Ha%‘;ﬁ f@!rﬁ&%%%e

conprising the amno acid sequence fromamno acid 21 through
accor di ng & @thelg ‘Nbsugétl%eth‘ér ke s e %&Pr%ﬁf“ﬂ'ﬁa(ﬁ?’-érr%ﬁlﬁélﬁ?l on
t her eab ofarel dnserdedwheraidedsai d human nonocl onal anti body has the

ol | ow ng _20. chaj achboSLdf sbihedld &Qﬁrlgﬁgaanﬂ?xﬁvgcﬁﬁkgoﬂ odaaghde

has an ami no acid sequence r{BI’I sin e amho acl d sequence Trom am no
aci d 20 t #OollRougd 138 cof cﬁ% oNSEFED MO 36, and (b) a light chain
pol ypepti de has (f) amndiionac it sdgaendce rompri5bing Marinsi md&iremm:aﬁbd

sequence iAo 76 b8 skb FHOLGE, 3AEmABCAULLDA0LE aREQo i Y o Hhest- |

The hunman nonoc anti or- a portion thereo any one
t hr ougR 2@regrtadad SR PEDAEHEIE AR £ ¥RiLchinepREpore amino acid residues

are inserted or added.

31. The humanmonoclonal antibody or aportion thereof of claim
4, wherein a heavy chain polypeptide of said human monoclonal antibody
- has an amino acid sequence defined in any of the following (a) through
20 (f): ' '
(2a) amino acid sequence comprising amino acids from position
20 through 470 of SEQ ID NO: 28,
(b) amino acid sequence comprising amino acids from position
20 through 470 of SEQ ID NO: 28 in which one or more aminc acid residues
25 aredeletedor Sﬁbstituted, or to which one oxr more amino acid residues
are inserted or added.
(e¢) amino acid sequence comprising amino acids from position
20 through 470 of SEQ ID NO: 32,
(d) amino acid sequence comprising amino acids from position
30 20 through 470 of SEQ ID NO: 32 in which one or more amino acid residues
are deleted or substituted, or to which one or more aminoc acid residues:
are inserted or added. . .
(e) amino acid sequence comprising amino acids from position
20 through 470 of SEQ ID NO: 36, or ' -
35 (£) amino acid sequence comprising amino acids from position
20 through 470 of SEQ ID NO: 36 in which one or more amino acid residues

—_
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I s a nonocl onal antibody derived froma transgeni ¢c non-human mammal 30
capabl e of produci ng human anti bodi es. 41. The human nonocl onal anti body or
a portion Hanans of claim 40, wherein said human monoGl@yBhimsysi body is
obt ai ned by i nmunizing transgenic non-human manmmal capabl e: of producing
human anti body with AlLlI M expressing ig% menbrane fractions derived

" fromsaid cells, 35 whole nolecules co |tut|ng AlLIMor a portion

t hereof, or genes:. encoding AILIMor a portion thereof. 11IIff JIII]
L1111 111 are/delptedprssuhstitwoed 1 og3708wh Rl p0eOL/MeuE3aNi s 4P reghdudmiman
monocl onakr@nih HodedPlord sgQea1 ON thereof of claim 40 or 41, mhereln sai d
transgeni ¢ non nouse. ortion

t her eof encodi %umnggagg%ﬁ’ff@ng%i Q’J?quﬂ'cﬁﬁ?ﬂ%rb’r% %"tﬁ?f%ﬁ f (a)
t hrough (#) wdin @a)lighdothgdiapvaddabbepresiong of hea i humaacindneelpreice

from agn ngntﬂ% & adst %%ﬁ%ol&&&%%%ﬂhes ciéhﬁg?rirp N o£&nel B Powing

pol ypepti de ‘conprising .the am no acid sequence fromamino acid 23 trhrough
116 accor dthgtR¥Pusto h:No 30, 10 (c¢) a pol ypeptide conprising the anino
aci d sequence f¢a)m amimo acadi egienicer cugiribifigaatioralangds € rompoil tdn 32,

(d) a pol [ iggl e, aC| d sequence fromamno acid 21
t hr ough 1%% accorJPq'%tlg SE g?Nbgn a pol ypeptide_ conprising the

am no acid sequ@*ceaffq‘léﬁna& rﬁ%%c?ﬂ“%%ﬁoﬂ@ﬂ%‘%?&léﬁm P}Hio%EQ 1D
NO 3 a3 t@:fr):ughp.aJquanEQcte NGxNPO iisi wini dhhenea o moreGini noespiahees idugy am no

actd 21 trgudhetdd 36 pll b8, SEQR LIV o or ibre saBN £1 0014

om the group consisting o
t hr ough (¥§eb7e11*%ﬁﬁte£70°(fa? dedol ypepti de conprising the amno acid sequence
fromanmno aci@® 2&niks el setthemeeotdhipdtstitgSiidddadis Xom Hégittion

D bt B SO IR MECRB 19 61 dacionel, Lo o o o 2 e aeth
sequekte from afincaminge aeidsemmepseotPrird ngcbing Agide foom pesiNdons?,
(d) a pol gpepirodeh AQBsE SEQIDING 3 iiRGHEGhOoISCOH MdRe Anidd fdlidPesidues
aredeleted or substituted, or to which one or more amino acid residues
are inserted or added. S
(e) amino acid sequence comprising amino a;cids from:position
20 21 through 116 of SEQ ID NO: 38, or b
(f) amino acid sequence comprising amino acids from position
21 through 116 of SEQ ID NO: 38 in which one or more amino acid residues
are deleted or substituted, or to which one or more aminc acid residues
are inserted or added.. - ' ) o
25 33. The humanmonoclonal antibody ox a portion thereof of claim
4, wherein a light chain polypeptide of said human monoclonal antibody
has an amino acid seguence def in'ed in any of the following (a) through
(£): : .
(2) amino acid sequence comprising amino acids from position
30 23 through 236 of SEQ ID NO: 30,
(b) amino acid sequence comprising amino acids from position
23 through 236 of SEQ ID NO: 30 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
are inserted or added.
35 (c) amino acid sequence comprising amino acids from position
21 through 236 of SE_Q ID NO: 34,
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acids 21 through 236 according to SEQID NO 34, (e) a polypeptide
conprising the am no acid sequence fromamno acids 20 through 470

accordi ng t\wo9Eedek NO. 36, and 30 (f) a pol ypeptide conpgdiGipifespdie am no
aci d sequence fromamno acids 21 through 236 according to SEQ I D NO 38.

45. A DNA or a portion thereof selected %%omthe group consisting of (a)
t hrough (f) below. (a) a DNA conpri si ng e nucl eoti de sequence from
nucl eotides 35 126 through 419 according'to SEQ ID NGO 27, (b) a DNA
conprising the nifl eamirre asdgrammeriaeoaemprd Hag aming erids1£5qn ppeitien |

BRRN d! I itzithhroGgh d‘ds&ﬁ/\%@hb&?&8§43@&HP&ﬂéﬂéQ§t5¢]or%zﬁaﬂ5?&ga%Q'ﬂd@@@

according to risin e nucl eot i seqyence
from nucl eSFFgggetfgfrt'ﬂ‘ﬁﬁTd‘% L'ﬁ% 6?505 ﬁhf)Be J94s N@‘n%fcj‘%(f)esgam

conpri si ngaraeimsettast iodeaddgdience from nucl eotides 5 88 through 375

accordigg to SEQJd)D ( Le ce
from nu%:ll eo{Ll deg e S%zﬁ%&éﬁ ﬁ%ﬁggﬁ? %ﬁé\ﬂéti?gg%ﬁm o Vou gdﬂg(’%g??&lﬁ

conpri si ng“t hERFRRIE A3618E s BEB R NYT @8l eot i des 93 through 380
accordi ng to SEQSf)D algingacidlsetfienteDimorisingoatinn achdsefifors posttbonfrom

a group coasi hogfs
nucl eot i deﬁgt%tlflg%gh 2‘%‘;60%‘%%%&22;!{? gg ﬁGﬁ%u‘éﬁki@m accor {ﬂrﬁélrgglgﬂ%sl D

NO 27, (b®T§ e85 TS TEREY n 0 RAFRUED SRR 9ERYFS MBiRNacidserdges 15
39 thrbugha¥é9imsenteatl oy add&EQ | D NO 29, (c) a DNA conprising the

nucl eoti de sequejce f&'HQEHMS%ﬁBLbQF&naﬁ%%HS%%C%@?%%&% E@gﬁew%?ﬁ&?aizg NO

31, . (d) aDNAcorrpnsw&g e nucl eot | eot |
t hrough 738 acth™ilRy $3id Sheyap monogional @EpfFifogwabesnpErei fglineing
nucl eot i dechagaetee fyies oLl &md i (8s: 96 t hrough 1508 according to SEQ ID

NG 35, and (f) g Dl\lél.peq__r;g?r e e r | des

33 through 743 accordi ng oh%i%g %@%ﬂigfé&ﬁ% KQQ‘H}{ Q{E&ng g&g{sllgﬁas%

of any 1 neCorrEising the m:@mgﬁpldzgeggence from amino acn.d 2 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. . '

20 35. The humanmonoclonal antibody or aportion thereof of claim
4, wherein said human monoclonal antibody has the following
.. characteristics {2) and (b): -
(a) a heavy chain polypeptide has an amino acid sequence from
amino acid 20 through 470 according to SEQ ID NO: 28, and

25 {(b) a light chain polypeptide has an amino acid sequence from
amino acid 23 through 236 according to SEQ ID NO: 30.
36. The humanmonoclonal antibodyor aportion thereof of claim

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

30 (2) a heavy chain variable region has an amino acid sequence
comprising the amino acid sequence from amino acid 20 through 116
according to SEQ ID NO:.32, and

(b) a' light chain variable region has an amino acid sequence
comprising the amino acid sequence from amino acid 21 through 116

35 ' according to SEQ ID NO: 34.

37. The humanmonoclonal antibody or a portion thereof of claim
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.48. The vector of claim47 conprising a DNA according to any of the
followng (a) through (c): . (a) a DNA conprising the nucl eotide sequence

from nucl ' 126 through 419 according to SEQ ID _ (b) a DNA
conpri si ng@{)hgﬁ%ﬂcl eoti de sequence from nucl eoti des 1?%?@%’39 5441
according to SEQID NGO 31, or (c) a DNA conprising the nucl eotide sequence
from nucl eotides 153 through 443 acco¥ing to SEQ ID NO 35. 49. The
vector of claim47 conprising a DNA according to any 35 of the follow ng
- (a) | t hr oggh (herefn) saidNAhumapr msho@ldiea nuﬁtmd;dghaeqwacs V\le)f%n/mgeigg.

nucl eot i .| [LLy1 I 0 I I T T I O o B L M [ 1/87981
PCT/ JPO1/ gﬁ%%%é{#s‘flt%‘dgt %iou"’“#i 1@&!1 according to SEQ ID NO 27, (b) a DNA
conpri sing the {@cl @obrPa¥yse ceokynsptide géﬁi gesandno t peid Frasyse
accor di ngcbmpREAngDLAD. amino @icidCseguddie TR bRing 44301 RUCtREdUGIE 4ypquence
from rgjc_l g‘g{’é&?ﬁ’&§°9§ﬁ%h{8% 08 .gacordi ng to SEQ I D NO 35. 50. The

arm &7.7¢co

vector of C rrsing a according to any of the follow ng (a)
through (c) : (&) a2aDliokbnphain nepkvreriddeebas dansanirncacid oyraueniceot i des
- 105 t hr oUgdmp3Sits 1agC eREl i At 2B b&INDce? FrohOahlo BadAA28 ORRFduid @ 3l6he
nucl eot i decsea&igln%%gf é% _wg&oe,o%hdes .88 through 375 according to SEQ ID
NO. 33, of ‘(‘%5 9 ﬁ]p I ng “t'Ne nucl eoti de sequence from nucl eoti des

93 t hrough 380 3&c c orEienlgunan iy qlongdandibody cxrBrentdendherkof lofiahad
conprigi ng, awhbife £ C @ad N Gnintird NMond @ dfa 1t Nent IR REs ( Fhet NFQUIRIGE)

(a) a DNA co lshn .the@uc%te?ot( g@ sequence fromnucl eotides 39 through
749 accor‘gf?g‘i (?’%E%‘?f) i ) E’ Y a DNA conprising the nucl eotide
sequence from ratl eohedey cldn Maviafhle/38gdon dradi Ry amirgEacid sdQuedde or 20
- (c) . a DNAGIIMIEifiehd NnitieC ORI SEq it tee Betm | &AL w1800 deSrouyh BREOUGH

743 accordi ng }.0 Q . 37. .92. _The vector of claim47 conprising a DNA
accor di ngacf‘b"gﬁdﬂ'é’g E&%&\A’\% ‘%’a) 3§nda’(“g): (a) a DNA conprising the :

nucl d& i de sequbhce fLight mielisovaziable region has an amino acid segquence
comprising the amino acid sequence from amino acid 21 through 116
according to SEQ ID NO: 38. '
39. The humanmonoclonal antibody or a portion thereof of claim -
4, wherein said human monoclonal antibody  has the -following -
20 characteristics (a) and (b):
" (a) a heavy chain polypeptide has an amino acid seguence
- comprising the amino acid sequence from amino acid 20 through 470
according to SEQ ID NO: 36, and : :
(b) a light chain polypeptide has an amino acid sequence
25 comprising the amino acid sequence from amino acid 21 through 236
according to SEQ ID NO: 38. '
40. The human monoclonal antibody or a portion thereof of any
- one of claims 3 through 29, wherein said human monoclonal antibody
is a monoclonal antibody derived from a transgenic non—human mammal
30 capable of producing human antibodies.
41. The human monoclonal antibody or a portion thereof of claim
40, wherein said human monoclonal antibody is obtained by immunizing
transgenic non—human mammal'capable: of producing human antibody with
AILIM-expressing cells, membrane fractions derived from said cells,
35 whole molecules constituting AILIM or a portion thereof, or genes:
encoding AILIM or a portion thereof.
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25 126 through 419 according to SEQ ID NGO 27, and (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 105 through 386 according to SEQ ID
NO 29.. 53wohiveregector of -claim 47 conprising a .DNA accaoscigpgiaasst he
following (a) and (b): 30 (a) a DNA conprising the nucl eotide sequence from
nucl eoti des 69 through 1481 according 9 SEQ I D NO 27, and (b) a DNA
conprising the nucl eotide sequence fro n%cl eotides 39 through 749
according to SEQ_ID NO 29. 54. The vector of claim47 conprising a DNA
according to thé&2-35THRIEAR MgRPS}onatapbibedy aF aPeNd caceresitRt ehaim
nucl eqt i de48 exudngewhepaimuaidotrawsgenic hbhthurhadn matmblbll 14 al kkbhsyénié! ! C
L MS W 0%6,?%%381 PCT/ JP01/ 04035 153 151 through 441 according to SEQ ID
NO 31, an “a DNA conprising the nucleotide sequence from nucl eoti des
88 through 375 &Scor®PH§ %asmgﬁllgnmemﬁ egneodiing § poilypeptidsd aphedied
conpr i sb ngfromNheagGoug @onkstiey oF f(@h! enrsaghalrpsbich): @ (a) a DNA
conprising the %?I eot ioge seﬁgnce fr.om nucl eotj des {?4 t hr ou 1506,
according to S% D RBPLERSPHIP CHIPLESARE TS AR Agtd ReIYRRGehToyamino
sequence f e Rkt thgoughs 1173acepxsligiy £88SBRCHP dNGy 2% SEQ I D NO 33. 10
56. The vector qb)cClapBlresOIay shdid «dn preYera eigrol ' (a)
and (b): (a):iéczg\lA coﬁggiﬁéE g_the Ifj%'l %otg:\*élg e%%?%?%&n%}%ljecfl%;lj{ ?Igiélg(g 153
through 4433 & PR %?‘5’ . S (f§ OpNR rconpri sing t he
nucl eot® de sequesie 2 pokvpeptists comrisibgddetaninaac3Boequusaredtrm mirekQ | D
NO 37." Sdeidh® \t8ebabnot16! 288 AAnGOWR! 5BHNED o DY) ,according to -the
follow ng (a) ar}?‘ ((t;% Ja%%a %Cc?c;@ar_i sin he nucl eot’i de sequence from
nucl eot i des ° 96 ‘Fhr 6t SRS %lPQ%@Wl%%?qWeﬂF‘{’W@QDNA
conpri si ngaeike 2uthrongtel’ 6 qrermaiingo onsEQ eIdtNae 84,33 t hr ough - 743
according to SEQehD 1vde: ils 1 REAHLCING, EH@Q;H@ .
anti bofiél o; c P&yz(io ?11__% é\%zf) [ ﬁ%%%ﬁéﬁéﬁ%%% Fa Qg%mmlno
rough according to SEQ ID NO: 36, and
_ (f) apolypeptide comprising the amino acid sequence from amino
acid 21 through 116 according to SEQ ID NO: 38.

- 44. A DNA or a portion thereof encoding a polypeptide selected

from the group consisting of (a) through (f) below:.
20 (a) apolypeptide comprising the amino acid sequence from amino
acids 20 through 470 according to SEQ ID NO: 28, )
(b) apolypeptide comprising the amino acid sequence from amino
acids 23 through 236 according to SEQ ID NO: 30, '
(c) apolypeptide comprising the amino acid sequence from amino
25 acids 20 through 470 according to SEQ ID NO: 32,
‘ (d) apolypeptide comprising the amino acid sequence from amino
acids 21 through 236 according to SEQ ID NO: 34,
(e) apolypeptide comprisingthe amino acid sequence from amino
acids 20 through 470 according to SEQ ID NO: 36, and
30 (£) apolypeptide comprising the amino acid sequence from amino -
acids 21 through 236 according to SEQ ID NO: 38.
45. ADNAoraportionthereof selected fromthe group consisting
of (a) through (f)} below:
(2) a DNA comprising the nucleotide sequence from nucleotides
35 126 through 419 according to SEQ ID NO: 27,
(b) a DNA comprising the nucleotide sequence from nucleotides

* € L M § *




59. The cell of claim58, wherein said cell is a fused cell 25 obtained by
fusing B cell, derived froma nmammal capable of producing said human
nonocl onaly, aﬁ sgdy, and nyeloma cell derived froma magpg ﬁn A genetic
reconmbi nant host transforrred by transferring a DNA descri groé ?ow in (a)
or a vector conprising said DNA, a DNA _described belowin (b) or a vector
conprising said DNA, or both DNAs 30 dédcri bed bel ow in (a) and (b) or a
vector- conprising both of said DNAs: (a) a DNA encoding a heavy chain

pol ypept i S dhraugbr BB6natterdiciy tof SEQNMIMAW:0128], anti body which binds to

human AILIM orefb), %N%nﬁﬁ‘igﬂh%%@ Aﬂ&%t‘i'&é'é%@%&@%%ﬂe&lﬁ%t i on
t hereof 35 of a npnoclonal anti binds to human AILIM 61. The

genetic retorBreRgh ﬁé%taB‘Fm‘éPéﬁgmtBos QR N Sdied 1 11T 112222 1000
LEETT 11 111 4dE L2 BNS doniplei B0h® the 79R1 SBETHS REHSAG8 Frokin clenirkiesal

antibgpy'de ﬁxr@é?ﬁ”ﬁ?”&&émng Qh QESVID% '§I3e -genetic reconbi nant host

of claim®60 or manmél i an cell. 63.. The genetic
reconbi nant hod®) of2 PNé.qmla%n@fhemwids ssqugnag fromnuclaokiseran

fertilizetb3ahroagh I4B gerwidimgr €608B) MEMINGI036 ,0ndny one of clains 60

ol ypopt i dos SO be (RANELRBERELa] if Qﬂ%ﬂ%ﬁ%?%;‘*ﬁﬁeﬁﬁgrﬁ%%%aﬁ%J*?@)@-‘ e

t hrough (%) threggha$sf ﬁ%%ﬁf-iﬂlé‘lgaﬁﬁ yBpQ:d87conpri sing the anino acid

sequeypce  fromiawi ODRAoGsa BOrtiviotRdrddlf/ s atedteti figonh @ ditp!don¥@stifig (b) a.

heavy chaj I e £P ng the am no acid sequence from am no

aci ds Zoaéﬂr(g?gwﬁgé&gc g;)%]g%to SEQ ID NO 32, and (c) a heavy

chai npol ypept i

t hr ough JsbGta@e,agﬁl mg31oac&ElelagN&, ﬁg ﬁﬁuo‘l{he'igenetlc reconmbi nant host of

any one of clalgp G0okf nghllsl?;ge LI5S epeia bobie S RARATHLL S |

one of the hea chaln group. consTs |ng of
the & | & rtgreayh ?ﬁ?o@@ﬁp )ng tgoSIGQ)ID AQte @y -
chai npol ypept i dej ccammssomgrwﬂn@muaeamedtsaats%qaencé rﬂi@n&fﬂdl@;o%ﬁddﬁ 20
through 470 . 3¢8QLH! 80k QasiReLiNBrG D No: 31, T
(d) a DNA comprising the macleotide seguence from nucleotides
28 through 738 according to SEQ ID NO: 33, &
20 (e) a DNA comprising the nucleotide sequence from nucleotides
96 through 1508 according to SEQ ID NO: 35, and _
{f) a DNA comprising the nucleotide sequence from nucleotides
33 through 743 according te SEQ ID NO: 37. : :
47. A vector comprising the DNA of any one of claims 43 through
25 4e6. ' ' o
48. The vector of claim 47 comprising a DNA according to any
of the following (a) through (c): :
(a) a DNA comprising the nucleotide sequence f£rom nucleotides
126 through 419 according to SEQ ID NO: 27, _ i
30 . (b) a DNA comprising the nucleotide sequence from nucleotides
- 151 through 441 according to SEQ ID NO: 31, or
(c) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35..
49. The vector of claim 47 comprising a DNA according to any
35 of the following (a) through (c): :
(a) a DNA comprising the nucleotide sequence from nucleotides -

e

) ccmﬁmﬁon'grf-ﬁbnmﬁhﬁ@uaréieetséﬂ@@ﬁeencagrpwm%ﬂomdaé| ds 20
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(b) a heavy chai npol ypeptide conprising the am no acid sequence from am no
acids 20 through 470 according to SEQ ID NO 32, and (c) a heavy chain

pol ypept i dewpQiRfoksi N the am no acid sequence 25 from gpyppepsbsis. 20
t hrough 470 according to SEQ ID NO 36. 66. The genetic reconbi nant host of

any one of clains 60 through 63, mhereég said [ight chain polypeptide is
one of the light chain polypeptide sel ?ed fromthe group consisting of
the following (a) through (a): 30 (a) a heavy chain polypeptide conprising
the ami no &2itheepgindd8lf peeradire trciSEQ X2 ¥ArodGh 116 according to SEQ ID
:C\IO 30, (b) a hegyy &fm:mc&ﬁwmwaeeﬁeapééﬁid@sula%e% &gzﬁ%@éas?ﬂ)aase
rom am no _ac accor an c
aheavy chaP% JB?%‘I%T t]tr)gé)%u%ﬁﬁPF 39 E%?E{S%Ih Ngm Yuence 35 from ami no
acids 21 throughl{cdl6a mgomrngglm@wDBMdaseqﬁéncér fizoyemeileotides

recorbi ganighpst, h%.@bso'&%cgfcdﬁﬁ&'ff@ s%htxbrﬁbghssc L M's WD 01/87981
PCT/ JP01/ 04035 1 wherein_s |d I t chain pol ypeptide |s one of the

light chain pol epﬁ‘ﬁe"%"&l%’c?g h‘éo ngof Y RGO ing,&o any
foll owing e#)the kﬂaiug:lm(ng) ‘(af afheouglghtc)chai npol ypept | de conprising the

ami no aC| d sequepge o Sl eaa. giq,gaaaéﬂauz.%e&éi&élggqaéﬁcémﬂ gs.ekeﬁég D

NG 30, ).L a | i g t chal n ypepti de conprising t am no acl d sequence
from amni no Haronph m&ﬁ“%@“&%c‘iﬂ 5 IPONQEQ??D NO 34, and (c) a
| i ght zbai npol ypédt | s dNroopmpsi siggt thee antheotidal sequemee €roh mulastideaci ds

21 through g236, A 8§E%’%D°+:@Eggb\,ﬁe 683, THe genetic reconbi nant

host of any one of clains erein sard heavy chai n and
light chain pol y{fdpt# PP gemprifiag t%ﬁ?ﬁé@‘b@w/eﬁﬁe%s fapm nagleotides
respecti vebg: thagugtheB0y aieairding! ypegEg d® Noeps¥sing the am no acid

sequence from am nopACi (loe é?r&% 47/ cdifg rs‘ih atﬂJASEgcseqﬁ%]t%Ban ”d

15 (b) a light chain pol ypept| e conprising no acl
ani no &ei deT2Bhe HFQIGTIRt (3¢ cEhaeysh t(&) SEQ I D NO 30. 69. The genetic
reconbi nant host {z)f amuma&npflsﬁlr@iﬂse AlclE6 VL seflendd -6 Autdedthaayy

chai n and Ibggﬁr ﬁ:)é%%%ig‘@halﬁ éri‘ﬂsﬁo d §| ned below in (a) and (b)
: ; o

respect | veI y: eav Xpept'l e’ conprising the am no
aci dsequence fréh a aemwsz@gtme)agﬁ GT0l e SEHUCRRE ﬂféoztsegcﬂgoh@ees, ,

and 28 through 738 according to SEQ ID NO: 33, or
20 (c) a DNA comprising the nucleotide sequence from nucleotides
33 through 743 accoxrding to SEQ ID NO: 37.
. 52. The vector of claim 47 comprising a DNA according to the
following (a) and (b):
(2) a DNA comprising the nucleotide sequence from nucleotides
25 126 through 419 according to SEQ ID NO: 27, and
(b) a DNA comprising the nucleotide sequence from nucleotides
105 through 386 according teo SEQ ID NO: 29.
53. The vector of claim 47 comprising a DNA accoxrding to the
following (a) and (b): : _
30 (2) a DNA comprising thé nucleotide sequence from nucleotides
69 through 1481 according to SEQ ID NO: 27, and -
(b) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29.
54. The vector of claim 47 comprising a DNA according to the
35 following (a) and (b): ‘ _
(a) a DNA comprising the nucleotide sequence from nucleotides

(g



(b) a light chai npol ypeptide conprising the am no acid sequence from am no
acids 23 through 236 according to SEQ ID NO 30.% 70. The genetic

reconbi na f any one of clains 60 through 25 63 I.n_said heavy
chai n and%?&ﬁ’?%%ﬁai n pol ypeptides are those defined bé’Fm‘ﬁ’"gé) and (b),
respectively: (a) a heavy chain polypeptide conprising the amno acid
sequence from anino acids 20 through 1885 according to SEQ ID NO 32, and
(b) a light chain pol ypeptide conprising the am no acid sequence 30 from

am no aci Tl &hrbh@ﬁughllé@c@fmgditagsﬂc Hr@d:D3NG ag4. 71. The genetic

nbi t h f f wh d h
ecortinant hos o B 204 Tl LG b oLt A ey
respecti v&g§ yg‘ll(oal)zhaméaﬁf?‘l@#@imw Fol $EepEP MO @Ppri sing the amino -acid

sequence 35 f s6m aﬂﬂéﬂeeaﬁbﬁsofwlamrauaemﬁﬂsﬁff,arﬂmqactcgréﬁ%'1!2, Me 32,

and (D) ht cha eptide conprising the am no acid sequence
11111141) f‘? r“F‘F'Hr2 h?‘?‘i? @ 11: WD 01/87981 PCT/JP01/ 04035 156 from

ami no acids 21 {ahr cuBRA 288paiebnglithg MurlebQile dugueBde fE2m nidvd egdrieleisc
recombi nagy dredhoffl 166¥ %ﬁl gl %b”’sin:@oxﬁ hugh, B3a wherein said heavy
~chain and |ight_chai n 1ixl%%ﬁare défi ned below in (a) and (b)

. respectivel y{PE @& 6@ c&ﬁ@%ﬁﬁﬂé%ﬁﬁ??ﬁ%@ Rucdetrifgsaci d
sequence 2& rhhlrpaghnm&ca@tsoﬁlnghrtougmjm Nezc8B8ding to SEQ ID NO 36, and
(b) agdight chggn R@J@é&&éﬂ%fc TP{rh 27N onk%% am no
acids 21 rou F\ 116, acc |ng ?o SE%7I% ﬁrﬂgﬂg?@%egggﬁg%g e '
r econbi nd1RFERI o 2L RAGNIGf clai m 60 through 10 63, wherein said heavy
chai n and |i ghttakhai nchonlpEps:mb%harmcﬂ.leos;kde detinende Ifebnuialeptlidasd (b),
respecti vajsy thidugh @g@vgccgﬁjﬂﬁo{:gp%%gﬁ Nq,orrggl sifg the amino acid

sequence fromanino_aci ds rou according to SEQ ID_NO 36, and
(b) a light ch&Phpdl S ForBELthep th |”i’1‘§ Fﬁ&i%\%sr?suaew f§8ﬂd’éﬁ?@@°tigelirom
am nd.5aciss thtotbh 038 RiHraliagr tobngEG ADSEQ:| B7NO 38, 74. The genetic .

r econbi nant hoa-} Olrn@NYe S ‘&ff &124rM4§0¢ &QS%Q%Q%N EESJ:&E:%]Q:PD*\:‘@?I ow| ng

encodlng sai d eavg chal n pol ypeptide is efined rn an
(a) throd§tieEsng(13) 2 ’ENAé Bdénprising the nucl eotide sequence from
nucl eoti des 2(a)l2a DA eagprildthpthe miliclgot bdSESQqhELNMNOEran ,nu@b)aoal%ﬁ\

conpri si g RL.HYE! P4 WcAYRPCEs T ERINTH RoS 085 I8sha
20 {(b) aDNA comprlsa.ng the nucleotide sequence from nucleotides
33 through 743 according to SEQ ID NO: 37.. A
. 58. A cell producing a human monoclonal antibody of any one
of claims 3 through 42. :
59. The cell of claim 58, wherein said cell is a fused cell
25 obtained by fusing B cell, derived from a ma‘nﬁn_al capable of producing
said humanmonoclonal antibody, andmyeloma cell derived from a mammal.
60. A genetic recombinant host transformed by transferring a
DNA described below in (a) or a vector comp‘:,::-ising said DNA, a DNA
described below in (b) or a vector comprising said DNA, or both DNAs
30 described below in (a) and (b) or a vector t;omprising both of said
DNAs: " | _
{a) aDNAencodingaheavychainpolypeptideoraportionthereof
of a monoclonal antibody which binds to human AILIM; orx
() aDNAencodingalightchainpolypeptideoraportionthereof
35 of a monoclonal antibody which binds to human AILIM.
61. The genetic recombinant host of claim 60, wherein said

* - C L N H %*
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151 through 441 according to SEQ ID NO 31, and (c) a DNA conprising the
nucl eoti de sequence from nucl eotides 153 through 443 according to SEQ ID
NO 35. 25w/&asresine genetic reconbi nant host of any onepetiymiakis 60

t hrough 63, wherein the DNA encodi ng sai d-heavy chain pol ypeptide is a DNA
defined in any of follow ng. (a) throug.?§ (c) : (a) a DNA conprising the
nucl eoti de sequence from nucl eoti des 4 hrough 1481 according to SEQ ID
NO 27, 30 (b) a DNA conprising the nucl eotide sequence from nucleotides

94 t hr oughmok®e4d.cagdoantiepdy iSE® honaw meucckamh i *@ptibelA. conpri sing t he
hucl eoti de sequgpce dHOFLANE] & HdcdfbindBt LKRYAUGR &D5 AL QrdbNY i rER | D
NG 35. 76. ,The genetic recomnhi nant _host of anyone of clainms 60 through 35
63, wher eifrich&oBliatent JEAMRRILER°FLdht chain pol ypeptide is a DNA defined
in any of foll 0éBng The) gehebiighrecopbihant |hddt olfl clain 60 ok' 61} whdrdinM S

WO 01/ %79%1@0%@0ﬂpgggg‘}mﬁ%lg%{xgﬂrﬁ%&%.i sing the nucl eotide (b)

sequence from nucl eot i | rough 386 according to SEQ I D NO. 29
a. DNA conpri si n§4t h&hagenssicdkecombiBABE bosgAtaRy edt PAcdaing 60HHyRRes 75
accordi ng 633, $herbin MAidBAcatpkchaifnc podybDbft deyisi shapf thenhedeptdlndn

sequence f |5 [ 0, a&q%%r ' t Ty 7 7.
The genet ié:&:ygc%g’ ?%z%n%q%ggtg 3(#2, ?i“n%/&g%ﬁgggF C aii(r%%ggg %%?E%;ﬁglgg?néhg)ei n
the DNA erfdd@ugh <&)d [i'ght chain polypeptide is a DNA as defined in any
of foI].Ioov.v}-ng (@)ah hrahgdvy &)am&l@)ap&im“ RPTPS 115y €k drttn S WLl POddutlen A% ce( b)
sequence m 0 g I , ) : a
DNA conprifsﬁoorﬂng%#ﬁé%n%éﬁggtzloggdl ;rgb§gn?:gf$%%§%u&a§e&gi gggs_ﬁg@&aﬁh%dgh 738
accordi ng to SE®P) D aNepavychadmpolypentina cennpt s gighe 2rrinnrtichieqience
§gqu$ﬂce fEx0 REGneOhtdas z(iflm&%ubhr mmghaaé&mﬁ;f ol BEQ tnhﬁﬁQshﬂ g&@a 37.
: e genetic ,recanbi nan t ne of.cla 1

wherein the DNA(g coacr?l? %a‘%s%}ad'?%é’a]&%egﬁg?%c% "I"lpsglpr%qﬁe E|’§'gmao Wseque%ce
descr iteditapniamipg) acida2Q Hdrprgheht 6 draerrting togBEQCERI ¥pol3feptide is

a DNA as descrilggd b@leoyéndticiiecoddihanthobNdLAKPohS bEG1hRs Boctieidghe

sequen.(.:e féf,mwﬁlégleggts!a eg heavy chain polypeptide is one of the heavy chain

polypeptide selected from the group consisting of the following (a)
through (c): .
o (a) raheavychainpolypeptidecomprisingtheaminoacidsequence
from amino acids 20 through 470 according to SEQ ID NO: 28,

- (b} aheavychainpolypeptide comprisingtheaminoacidsequence
from amino acids 20 through 470 accoxrding to SEQ ID NO: 32, and
_ (c) aheavychainpolypeptide comprisingtheamingacidsequence
25 from.amino acids 20 through 470 according to SEQ ID NO: 36.

66. The genetic recombinant host of any one of claims 60 through

20

63, wherein said light chain polypeptide is one of the light chain
polypeptide selected from the group consisting of the following (a)
through {(c¢):
30 (a) aheavychainpolypeptide comprisingtheaminoacidsequence
from amino acids 23 through 116 according to SEQ ID NO: 30,
(b). aheavychainpolypeptide comprisingthe aminoacidsequence
from amino acids 21 through 116 according to SEQ ID NO: 34, and
(¢) aheavychainpolypeptide comprisingthe aminoacid sequence
35 from amino acids 21 through 116-aécording’ to SEQ ID NO: 38.
67. The genetic recombinant host of any one of claims 60 through

I



126 through 419 according to SEQ ID NO 27, and (b) a DNA conprising the
nucl eoti de sequence from nucl eotides 105 through 386 according to SEQ ID

NO  29. 79w0]m§:79ﬂlenetic reconbi nant host of any one of ebpiRRfRst hrough
25 63, wherein the DNA encodi ng said heavy chain pol ypeptide is the DNA

descri bedbelowin (a), and the DNA encoding said |ight chain polypeptide is
t he DNA described below in-(b): (a) a ¥ conprising the nucl eotide
sequence from nucl eotides 69 through 1481 according to SEQ ID NO 27, and
30 (b) a &NA wireihssaid tUighruchein ipddypentibde d'sf pnen ol heoligkts chizdn

t hrough 749, accqr.ding i i Netei ' t,jost of
any one oF gj&?&aeﬁ)%'%gog?%ér)co%?gﬂ%% w\ﬁné?%?rﬁgto Hgbwra%tgo%énggggp a(\?? chain
pol ypept i Hereugh HE)PNA descri bedbel owin (a), and the DNA encodi ng said

li ght chai npol ygptd Uegh©bha i pdleydhideesmpiberhg tied ami noladiy) sequince DNA
FITL S| P i A apa T SR, 23R e di, £° skR' 1B oy 30t Ly
accordi ng to SH®)I » Nephdhainpplwpersiopicouprbeing the amngreidepqunnce
seauence e delds 21 Sihiduht 0634500k G 3 b 98,001 auTenacnc o
(raﬁggdi Ingagai d %&vf@ﬂ%ﬁ%%@ﬁﬁeg’}ilggc Br%g (e .| rb°e%%:'é4%e ne%(cg) ,
and t he Df¥orermddiongedds d2] i ginoughai2dfoagpeydinge toj SSEJIMDNR:dE8eri bed
09 { Tl 508 o A ot g & he
nucl eot i 3@3 s & éﬁgﬁ ﬂ‘ar’dﬁgﬁﬁ'@’ ﬁiﬂeﬁwﬁgﬁﬁrm ?ggl’%%%%bj‘r cﬁsnar%hgﬁﬁ IgD
NO 33. 8@efiliesl gedowi inr_é@brmidn_a(ﬂvt).husspwtwyone of clainms 60 through
doscr | bedbel onia (4 e D e b b de 15
is the DNEEQREH e&cbgPog?iﬂ’r(%’P?‘ ?g? acﬁgfﬁﬂgcazﬁpggéi ﬁlgai\?cg’e%c S’St i de
sequetkce from il eoligheschadiBRpdlvrepdidd 48mprivint e anlIRE@idseqgen®®, and -
(b) a DNArLOIMISINgctAS MICkhEJME 1360466610 FonBRb EPB iNtes 3093 t hrough
380 according tG% .SE'.IT(?xeI gex';leqﬁic?’;écombinant host of any one of claims 60 through
63, wherein said heavy chain and light chain polypeptides are those
defined below in (a) and- (b), respectively: TN
20 (a) aheavychainpolypeptide comprisingtheaminoacidsequence
- from amino acids 20 through 470 according to SEQ ID NO: 28, and
(b) alightchainpolypeptide comprisingtheaminoacidsequence
from amino acids 23 through 236 according to SEQ ID NO: 30.:
~ 70. The genetic recombinanthost of any one of claims 60 through
25 63, wherein said heavy chain and light chain polypeptides are those -
defined below in (a) and (b), respectively: -
_ ' (a) aheavychainpolypeptide comprisingtheaminoacidsequence
from amino acids 20 through 116 according to SEQ ID NO: 32, and
{b) alightchainpolypeptide comprisingtheaminoacidsequence
30 from amino acids 21 through 116 -according to SEQ ID NO: 34.
71. The genetic recombinant host of any one of claims 60 through
63, wherein said heavy chain and light chain polypeptides are those
defined  below in (a) and (b), respectively: . |
- (a) aheavychainpolypeptide comprisingthe aminoacidsequence
35 from amino acids 20_ through 470 according to SEQ ID NO: 32, and
(b) alightchainpolypeptide comprisingtheaminoacidsequence
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20 83. The genetic reconbi nant host of any one of clainms 60 through 63,
wherein the DNA encodi ng sai d heavy chain polypeptide is the DNA

descri bedb&jg\ /i 6ﬁ and the DNA encoding said |ight chagcipebiiaeiti de is
t he DNA descrl 3 elow in::(b): (a) a DNA conprisi:ng the nucl eoti de
sequence from nucl eotides * 25 96 througf é508 according to SEQ I D NGO 35,
and (b) a DNA conprising the nucl eotide ¥ quence from nucl eotides 33
through 743 according to SEQ ID NO 37. 84. A human nonocl onal antibody or
a portion €hemeating agdded2l bhrowgn&36c aceepdiRain FBtIX PPovidied

ef<0| udi gg t he ca;a;e whies Qeﬁét:ﬁc ré@o:h@ﬁiafﬂt%&sﬂ &F %ﬁ&?ﬁ%ﬁeﬁlﬂ 6 QM Sigh Of

cl ai ns ohe o s r.ou

phar maceut %3 li%ﬁ?ﬁ&s?ﬂ%%eegﬁp%?lrhﬁngﬁgl B2 E%, P"E;%escﬁeﬁ niélo%er 2,
and a phar daﬁéned chelywatreft)atdrsgl ddd i eespmlmlwhar maceut i cal conposition
conpri sgng the hmnahééﬁQHQﬂﬁaﬂp%ﬂ QisﬁnB%E'aﬁﬁnBQ@E.SQEqQén@é‘y

one of clains 3

Y r}aéeut | cal acce(g l e carri gl
LEEE =1 EFpp apdng pRids 20, BhEoygind 161 pEFeE4L F5<§P RCZLELS isga@# A
pharmaceuti cal ctoiposilightichaippoiypeptbdecompriehogithaaminaptidsdgueancea

portion t het&af apind| 1%8§1 éﬂ:‘:"o@g}?%@@%@%&fﬁé' ey /Bl esgarrier.

88. The pharnaceutlca onposition O ny one alns 85 5 through 87,

wherein sai d phatdrac®if H@&Ft%%ﬁﬁSQF‘P+%?’PtP Ros 85 ac”é? PR O §1aim ¢ fhrough
transdu@t i 68, iwHereiheszid hetedi chizeich hpdAlighv cBQJ.n Treaypeatides urecthose

conposi ti og.@ ng@ybg_n'_gwoj_n #ﬁl ”Qiadgstb)t h;_.gg%}, yUEI‘EI n said

phar maceuti ca corrp05| lon I's used toO p I'i feration of
Al LI M expr essi ng{®el pieaypchpin palypapiridecomp Fé&FnQGHﬁGS‘FPPéﬁlﬁﬁegﬂ?n%e of
clainms 85 fi:bmoangimﬂ‘é,cl\aberzel thBcugh {7 aeeeyiiisgl te GRPMID Non 86, uasil to

t duct |
Phar maceut | cal  clpoatiaaEebels BELpp AR e -2 18] £ Ehlldnt o Bjasimdice
sai d phar mk&ent apino a&}ﬁﬁog thFP‘F%h A6 acgordirmicee SBQ SyNAF 8Bansduction
into a cell -nmedimag edrhygéhéu& recaabiniﬁwhababwamsatfmmthﬁm@{ any

one % o) S el R i IS0, S0 BORY RSl ABERES Y
. defined in any of following (a) rough ?c -
(a) a DNA comprising the nucleotide sequence from nucleotides
20 126 through 419 according .to.-SEQ .ID NO: 27,
(b) a DNA comprising the nucleotide sequence from nucleotides
151 through 441 according to SEQ ID NO: 31, and
(c) a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35.
25 75.- The genetic recombinant host of any one of claims 60 through
‘ 63, wherein the DNA encoding said heavy chain polypeptide is a DNA
defined in any of following. (a) through (c):
(a) a DNA comprising the nucleotide sequence from nucleotides
69 through 1481 accoxding to SEQ ID NO: 27,
30 (b) - a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 according to SEQ ID NO: 31, and
{(c) a DNA comprising the nucleotide sequence from nucleotides
96 through 1508 according to SEQ ID NO: 35. '
76. The genetic recombinant host of any one of claims 60 through
35 63, wherein the DNA encoding said light chain polypeptide is a DNA
defined in any of following (a) through (c):

/
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93. The pharmaceutical conposition of any one. of ;clAainms 85 20 through
87, wherein said pharmaceutical conposition is used to induce production

of a cyt okiyp@1kfogim Al LI Mexpressing cells. 94. The phar ] '
conposition of any one of clains 85 through 87, wherei h%g‘%}og‘ﬁk

phar maceuti cal conposition is used to i nduce antibody-dependent
cytotoxicity against AlLIMexpressing¥&1s, 25 and/or inmune . cytolysis.
or apoptosis of AILIMexpressing cells.;.. 95. A pharnmaceuti cal

conposi tion for{apr ev BNAI cnprtisdalithg, midleqdtidphyddidneeOf rAAEhGYBSb €14

al | ergy, .Sy u Vi tiyg ty in nodul ating signal
-t ransgﬁct ?gﬁp{rye%bl%egsgyg%%%%%g Qngﬁgrﬁﬁ‘;'cez\l%’i cal ly. accept abl e.
carrier. 30 96.(PYhe PHAreamRtdsieg theorpisiotiidn ssausngerfism nydlkeadiideshe
subst ancess sthrduight 875 8086t@IRE +o9 8EQ The Ndrarymcauli cal conposition of
claim®6, wherein th l.n.substance ig.selected fromthe grayp
consi s?i ng of : qﬁ? aansgﬁft%’qg%%ﬁg\%\ﬂgc ebl?%cg'seotiéaﬁl f9Megre rp?&’f‘fﬁ??‘&ﬂ%leéof ;
35 b) a p%l‘ yiaeughe 380 npeearding ve @RAQI EDP @¥0:a 3Forti on of an extracel |l ul ar
region of AlLIMWy,| Innd ddrddid fdcdubihbht hbbt of Shldae ¥Br1alhd b HRA5487981

a

PCT/ JP01/ 0403 160 usi on ol Pf J C rising the:: whole or
portion of>" é’%egﬁ?a% ﬁé“fﬁa?n?%%ﬂ'&] %ESA#’qu% cgggnt%&%’ﬂ:édﬁrlsd 3H8PRi on of
a const ot defdined 4h amynedfcdBoking héxl thodomigh, (ahd d) a pol ypepti de

uhi clLbi nds 10 (&) Llahbik HiprisThe +AB3IECEYL HE YedhQRBO O diloctifbd 7,
wherein saj ant bﬂg that hi nd tg @I#ﬁ%_s %he human anti bo&y_o claim1l
or 2. 99 <§°Bﬁ%\r %e?]‘f?%% m@o%ﬁo FQi * @Pai m 97, wherein said -
anti body that Wphda PRA Alompkising ltbe mmrdeoirbde clegnahcarfirohatieleotidgs one

of cl ai M8-toayaN7 2 addoAiRg TBEsMPATORAULECaL goNPOSI tion of claim 97,
wherein said a0 i body agai ngt Al IT:LM I s_the human nonocl onal antibody of
claim84. 101'%rhé P??ﬁ‘eé $ing the smsdePtids ssAuenee Fren nuglepsines he

substidnce33 $haonph- Pt dtatorsiipgt &ncSEQ 1P NOEh@7phar maceut i cal conposition
of claim 101, wher gng daéagu&émb@ﬁﬂ@hasé BB Gk &6 s BDBnrBhgR
chem cal lé/3 ,S¥1Hte:rr:]'ee:|§r|1 %Sme -Dﬁgngggonﬂ'ng said heavy chaih polypeptide is a DNA
describedbelowin (a) , andtheDNAencodingsaidlight chainpolypeptide
is a DNA as described below in (b): W
20 (2) a DNA comprising the nucleotide sequence from nucleotides
126 through 419 according to SEQ ID NO: 27, and
. : (b) a DNA comprising the nucleotide sequence f£rom nucleotides
105 through 386 according to SEQ ID NO: 29, -
79. The genetic recombinanthost of any one of claims 60 through
25 63, wherein the DNA encoding sald heavy chain polypeptide is the DNA
- describedbelowin (a) , and theDNAencodingsaidlight chainpolypeptide
is the DNA described below in- (b): : .
' (a) a DNA comprising the nucleotide sequence from nucleotides
69 through 1481 according to SEQ ID NO: 27, and
30 (b) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29,
80. The genetic recombinant host of any one of claims 60 through

63, wherein the DNA encoding said heavy chain polypeptide is the DNA
- describedbelowin (a) , and the DNAencodingsaidlight chainpolypeptide

35 is the DNA. described.below in (b): '
' (a) a DNA comprising the nucleotide sequence from nucleotides

RO




103. A nethod for identifying substances that bind to AILIM or AILIM
ligand conprising the follow ng processes: (a) preparing. an insoluble.

carrier on %l(,?,gmghe entire 20 extracellular region of. ghlipidmedis -2 -
portion thereof iIs imobilized; (b) preparing arpolypeptide conprising the

whol e extracel lular region of AILIMIigand or a portion thereof |abeled
with a labeling nmaterial that emt a det&ct abl e signal; (c) reacting the

i nsoluble carrier in process(a) with the 25 . pol ypeptlde in process (b) ;
(d) reactibst titeccugholadil aceardimy tof SBQOLPSNOf ajl, tai@d pol ypepti de of
process (b) and. g S &3&? h D g (e)
detecting the si gia?azhn@f% sif %l% I?éjgeecftr% %% H%;ﬁég%gﬁ%% I n
the conpl e&8 prhravedd 378 Fr EEQS%D ™O: 33and the si gnal em tted froms aid

| abel i ngnat er i algigontisé gefletic té@ozmm&mwsaﬂaﬁ 8fly ioRB0¥CEEa itns é(ﬂ);hrough

respect e r..n .eacC nal ed
0P or o ect!{ efSeslh i ARG ALY ot NS 18

Al LIM or de3ssnibedhedewcianinli @Wﬁ@qqﬂmm%dd@@wbmgppﬂypmu@
11111 111145 I¢nd IDNA aesWPiBd8HRl RGT/(BP91/ 041335 161 | (a) preparing an

I nsol ubl e carri ch the entlre | ul ar reg on of L | i gand
or a portion t h:(P‘éofal 5 Podde mﬂ%];e q?"eép?a??‘ﬁ‘berﬁ:ep %gﬂfﬁ gt%es
conpr i si ngd4 Hehxgivahe 1506r awdmﬂlag t6 SEQiXh Ng: ALLI &hdr a portion thereof

| abel eggpwi th a I %lyelamm@é@ﬂl%lmgtéi@ nEFldotA Heb 8L e SiRakiebfides

reacting t i.nsol ubl gCarri ey h the polypeptide In
process (bg ‘ﬂgi‘agf-;’l na Fﬂ’é (ﬁp%%%@ iﬂrﬁ%e f process (a), the 10
pol ypepti de of r&ﬂoce@s,e gbhebinirecimbinabtttarsdeof anpavk oft dlerimsé Gatlyrough
arbitrary eg ﬂ%ereiﬁ)tﬁaebﬁstéﬂ&dahs s%iWﬁéaWéh%@ﬂ B YPeride ! AP LRGN

A
i Tt ed f NEAH AR HelRal P (e e BB RS R OB (BR LR PALBRTREAe
i nproc& slS the DNA described below in (b) '
: (a) ~ a DNA comprising the nucleotide sequence from nucleotides
153 through 443 according to SEQ ID NO: 35, and
{b) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37. '

20 - 83. Thegenetic recombinant hostof any one of claims 60 through
63, wherein the DNA encoding said heaivy chain polypeptide is the DNA
describedbelowin (a) , and the DNAencodingsaidl :Lgh't chainpolypeptide
is the DNA described below in (b):

(a) a DNA comprising the nucleotide sequence from nucleotides
- 25 96 through 1508 according to SEQ ID NO: 35, and
(b)  a DNA comprising the nucleotide sequence from nucleotides
33 through 743 according to SEQ ID NO: 37.
' 84. A human monoclonal antibody or a portion thereof produced
by a genetic recombinant host (provided excluding the case where said

30 host is a fertilized egg) of any one of claims 60 through 62, or of
any one of claims 64 through 83.

85. Apharmaceutical composition comprising the human antibody
of claim 1 oxr 2, and a pharmaceutically acceptable carrier.
B6. A pharmaceutical composition comprising the human

35 monoclonal antibody or a portion thereof of any one of claims 3 to
42, and a pharmaceutically acceptable carrier.
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15 (d), respectively; and (f) conparing the nmagnitude of each of signals
detected in process (e). 105. The nmethod of claim103 or 104, wherein said :
pol ypepti dg ‘ﬁwl sing the whole extracel lular region @brAbdilbizer 2 I
portion thereo 20 is a fusion polypeptide conprising a
pol ypepti de, conpri sing-the whole extracellular region of AILIMor a portion

t hereof, and the whole constant regi P Df I mmunogl obul i n heavy chain or a
portion thereof. 106. The nethod of claim 103 or 104, wherein said

pol ypept i de coldri shngarmrcantdcsl empasttion apmpeising ofurknndtdelgaad or a

portion zﬁtimf%fr hSpértiby %e?@bfwtdl(i@.mcgg?[ﬁ Irs? g%ﬁ%%?é‘ﬁ‘%é:??. N

conpri si ng hc[ \gnol e_extracel lular region of

t her eof , 2ETRPAPFSWABFELRBhst ant regi on of i munogl obul i n heavy chain or a
portion thered®. 1The phagmgeelivikalfl compoehtion of amnysofh®3of helaigs BG6,

wher eign »&Qroﬁfahdsﬂl JnhM:éfn Qaici%@ﬂnﬁelult%al%mpggftf@{ 59958& m&of and

clainms 103, throu ¥\/nere| n sald hunman
Spyo sigeed grJ‘i“““lluF’c Qn. dnto the_¢e H‘ecéaltff‘l?xll*ﬂm
89. The pharmaceutical composition of any one of claims 85

through 87, wherein said pharmaceutical composition isused to prevent
proliferation of AILIM—expressing cells. ' _

10 - 90. The pharmaceutical composition of any one of claims 85
through 87, wherein said pharmaceutical composition is used to prevent-
production of a cytokine from AILIM-expressing cells.

91. The pharmaceutical composition of any one of claims 85
~ through 87, wherein said pharmaceutical composition is used to induce

15 signal transduction into a cell mediated by AILIM. ¥

22. The pharmaceutical compos:.tion of any one of claim 85
through 87, wherein said pharmaceutical composition is used to induce
proliferation of AILIM-expressing cells. _ S

93. The pharmaceutical composition of any one of claims 85

20 through 87, wherein said pharmaceutical composition is used to induce
production of a cytokine from AILIM-expressing cells. .

. 94. The pharmaceutical composition of any one of claims 85
through 87, wherein said pharmaceutical composition is used to induce
antibody—dependent cytotoxicity against AILIM-expressing cells,

25 and/or immune cytolysis .or apoptosis of AILIM-expressing cells. ..

95. A pharmaceutical composition for preventing, treating, or
prophylaxié of delayed type allergy, cdmprising a substance having
an activity in modulating signal transduction mediated by AILIM, and
a pharmaceutically acceptable carrier. -

30 . 96. The pharmaceutical composition of claim 95, wherein the
substance is a protein substance. .

97. The pharmaceutical composition of claim 96, wherein the
protein substance is selected from the group consisting of:

a) an antibody which binds to AILIM or a portion thereof;

35 - b) a polypeptide comprising the whole or a portion of an
extracellular region of AILIM;

HIllIl\ I |||Hl|\| \l IIIl

N



10

15

20

25

30

35

WO 01/87981 | o PCT/IP01/04035
160

¢) a fusion polypept:.de comprising the whole or a portiom of
an extracellular region of AILIM, and the whole or a portion of a
constant region of immunoglobulin heavy chain; and

d) a polypeptide which binds to AILIM.

98. -~ The pharmaceutical composition of claim 97, wherein said
antibody'that binds to AILIM is the human antibody of claim 1 or 2.
99. The pharmaceutical composition of claim 97 , wherein said

antibody that binds to AILIM is the human monoclonal antibody of any
one of claims 3 through 42. . _

100. The pharmaceutical composition of claim 97, wherein said
antibody against AILIM is the human monoclonal antibody of c¢laim 84.

101. The pharmaceutical composition of claim 95, wherein the
substance is a non—-protein substance.

102. The pharmaceutical composition of claim 101, wherein the
non-protein substance is DNA, RNA, or a chemically synthesized
compound.

103. A method for identifying substances that bind to ATLIM
or AILIM ligand comprising the following processes:

(2) preparing .an insoluble: carrier on which the entire

.extracellular region of AILIM or a portion thereof is immobilized;

{(b) preparingapolypeptide comprising the whole extracellular
region of AILIM ligand or a portion thereof labeled with a labeling
material that emit a detectable signal; '

(¢) reacting the insoluble carrier in process(a) with the

.polypeptide in process (b);

{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 emitted from said labeling material
contained in the complexproduced inprocess (¢) , and the signal emitted
fromsaidlabelingmaterial contained inthe complexproduced inprocess
(d), respectively; and

{f) comparj:ng the magnitude of each of signals detected in

‘process (e).

104. A method for identifying substances that bind to AILIM
or AILIM ligand comprising the following processes:
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(a) preparing an insoluble carrier on which the entire
extracellular region of AILIM ligand or a portion thereof is
immobilized; '

(b) preparingapolypeptide comprising the whole extracellular
région of AILIM or a portion thereof labeled with a labeling material
that emit a detectable signal; '

(c) reacting the insoluble carrier in process (a) with the
polypeptide in process (b); - . ' _

(d) reacting the insoluble carrier of process (a), the
polypeptide of process (b) and said substance to each other i}x any

~arbitrary orders;

(e) detecting the signal emitted from said labeling material
contained in the complex produced inprocess (c) , and the signal emitted
fromsaidlabelingmaterial contained inthe complex produced inprocess
(), réspectively; and

(f) comparing the magnitude of each of signals detected in

_process (e). : : . -

105. The method of claim 103 or 104, wherein said polypeptide
comprising the whole extracellular region of AILIM ox a portion thereof
is a fusion polypeptide comprising a polypeptide, comprisingthe whole
extracellular region of AILIM or a po'rtion thereof, and the whole
constant region of immunoglobulin heavy chain or a portioﬁ thereof.

106. The method of claim 103 or 104, wherein said polypeptide
comprising the whole extracellular region of ATLIM 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 vhole constant region of immunoglobulin heavy chainor aportion

thereof. . . -
107. The method of any one of claims 103 through 106, wherein

said AILIM is a human AILIM. :
108. The method of any one of claims 103 through 107, wherein

said AILIM ligand is a human AILIM ligand.
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