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

anti body or a portion thereof, or a portion of said DNA, cells (including
genetic reconbinant cells) producing said human nonocl onal antibody or a
portion thereof; hunman nonoclonal antibody or a portion thereof produced by
said genetic reconbinant 1.5 cells; pharmaceutical conposition conprising
sai d human nonocl onal antibody or a portion thereof; pharnaceuti cal
conposition conprising antibody to APESKPLEEIOWeating disorders related to
the del ayed allergy; nmethod for identifying, quantitating or assaying
substances that bind to AlILIMor AlLIMIigand;, and kit used for said

met hod. 20 BHURYMEHRELANRL ANTIBOSY Hoehi Bt & FREFAMELATORY BiGHaL TEFPEHFETION
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parasites, etc.) or Fg?gpg% %g%?ggm?go?ﬁggggéggFFggﬁ-gﬁ?igbn @% t he
follomﬁﬁb) that have 25 invaded the Living body, One of themis called
natural | mMmuaenkesSPPNBSE1fYystem another acquired inmune response system
The former TSan _exclusion nmechani sm conprising phagocytosis by phagocytes
{ pol yrmor phonucl eaf?d SEREGENTETHBREEGR ke halksDivalenanertiboadiam whigp bind
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opsoni zation_of antigen by conplenents. The latter, acquired | nune
respqnse sy3F&MLE §r5ﬁde@éf>t’r1&s$ S e CRERLERR0S 1 SmREacad (e ponotlestls
and B-ed] | sartiisddagwinied thedspechiiiicut Y-t @ ther o 'ﬂﬁé‘redﬂ‘,?@ﬁ@yencodiig

activated | ocytes), B gells that acquired antigen specificity attac
the_antigenggggs?%#ﬂftﬂﬂﬁﬂéi?qii FW@*@@FWSDFhFoB@HtB%np?%ﬁﬁﬁﬂﬁ«JﬁIOﬁ portion
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specificity

speci 101ty (pawely, sctivated Toeells) are 2. glassiliodipio helper Tt

antibody or a .portion thereof produced by said genetic recombinant

15  cells; pharmacectical composition ¢omprisirng said human monoclonal
antibody or a porticn thersof; pharmaceutical composition comprising
antibody to AILIM for treatingdiscrders relatedtothedelayedallergy;
method foridentifying, quantitating orassayingsubstances thatbind
to AILIM or AYLIM ligand; and kit used for said method.

20
Background ALt

Alivingbodyofmammals kas immune response systems that excludes .
pathogenic mir:.rl:_mrganisms {virusas, bacteria, parasites, etc.) an
fore.gn bodies {both are called "antigen” in the follewing) that have

25 dinvadadthe livingbody. Oneof themiscallednatural immune regponse
system, ancther acoguired immune response system. The former is an
exclusion wmechanism comprising phagocytesis by phagooytes
{polymorphonuclizar leukacytes, monocytes, macrophagas, ete.}, attack
by natural killer [(NE] cells, and non-speclfic recognition such a5

30 opsenization of antigen by camplements. The latter, acquired immune
rasponss sys3tem, is an exclusion mecharnism by lymphocytes (malnly,
T cells and B cells) that acquired the specificity to the antige=n
{namely, activated lymphocytes)., B cells that acquired antigen
specificity attack the antigen exiating outsida of the cells througn

3% production of artibodles specific to the antigen. T celis thoat

acqpuired antigen specifici*ty (namely, activated T zells) are



| ynphocyte, CTL). The helper T cells regulate a differentiation of B cells
and a production of antibodies, and destroy the antigen cooperating with
phagocytes. The latter, CTLs attack virus-infected 5 cells and so on by

t hemsel ves (Experinental Medicine: SUPPLEMENT, -Bio Science Term Library,

| muni ty", Yodasha, pp.14-17 (1995)1. This acquisition of antigen
specificity by T cells (nanely, activation of T cells) is initiated through
recognition by T cells the antigen presented by antigen-presenting cells
(APC1 such as w. 0 macrophage, B cells, or dendritic cells.

Ant i gen- pr esenti ng cells process the antigens so incorporated and present

t hese processe antigens through binding themto major histoconpatibility
conpl c | | eceiyve, pri mar ignal for activation of the cells
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secondary signal = 35 fransnmi ssion gen presenting cel
| ynphocyt es (QRLcHEsI TLekdt L e ifdtc iytat) lbiee'ﬁcek;mzdageldla prdetagded asttug‘eas

so far 85 haued&Med e LRt an-LreoLkankyfaci oL Lok, e Secondary vekgnal o
cell receptor (TcR) and CD3 antigen existing on the surface of the
call membrane [TcR/CD3 complex).

However, the TcR/CD3 complex-~mediated primary signal alone
cannot activate T cells sufficiently and leads to unresponsiveness
20  orelenal anergy, so that the cells can not react with eny stimulation
received thersafter. The autocrine of interleukin 2 ({IL-2) is
necessary for Tcells tobe activated, tobedifferentiated into antigen
specific T ¢ell clones, and to be proliferatad. In clonal anergy,
T cells are inactivated due to no production of IL-2 and such an.
a5 no cell division. Hamely, the activation of T cells accompanied by
production of cytokines such as IL-2 requires the secondary signal
following the first signal through TeR/CD3 complex. This secondary
signal is called costimulatory signal.
T ¢ells receive this secondary signal and transmit it into the
30 cells by interacting (cell adhesion) with molecules cther than MHC
on antigen-presenting cells through molecules other than TeR/CD3
complexonthe Tesll surface. Thissecaordarysignal avoidscell anergy
{clonal anergy) and activates the cells.
2lthough some part of the mechanism of the secondary signal
35 transmission between antigern-prasanting cells and lymphocytes such

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



transm ssion is the interaction of C028 (al so naned Tp44, T44, or 9.3
antigen), which is a cell surface nolecule expressed maiinly on T cells and
thymus cells, with CD80 (al so naned B7-1, B7, RBI, or 5 B7/BBl), which is a
cell surface nolecul e expressed an antigen-presenting cells (macrophages;
nonocytes, dendritic cells, etc.) and with CD86 (al so nanmed B7-2 or 370),

which is also a cell surface nolecule on antigen-presenting cells (nanely,
cell adhesion through the binding between these nol ecules) . Mreover, it
has been . .10 experinentally elucidated that the interaction of Cytolytic T

| ynphocyte associ ated antigen 4 (CTLA-4) , whose expression is thought to
be. enhanced dependi ng on the secondary Si gnal with the CD30 iB? 1) and

CD85 (57-2) (hanel bi ndi b tvveen ese
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secondary 30 Si gnal transmtted t he bi ndi ng between.

bei ng reveal®&ubE W%FEQ—%W%%@N%%E%?W% st gngdr Wity T CEBP fETC'éHI

function, whizgf caa@ommazy ! Qarddle, A¢li1vahinds ofn Ttx&eddg?: B et B§n§§ ndanleen
si gnal transmtted b nan CD28 and CTLA-4 are gl yco roteins

Hal
whose nol eculta'?eaeS?}anFﬁhFE}a? AP RG HIPPH-ATt Ky eréélp &Be Lafth of
have an ifnart igwigl obtdivelidee Wpmas, s@ed ety s a1, In other words, the

I munogl obul i nsu&%rhflaarg cl:ay T ce’ll4a¢t:|.uatmn by the transmission of the secondary
signal inveolves at least the interaction betwsen CD28 and CDBO/CDBS,
the enhancement of CTLA-4 expression, which is thought to depend on
the interaction, and The interaction between CTLA-4 and CDS0/CDAS.

20 CPZ8 is known to be 2 ¢ostimulator molecule transmitting the
secondary signal {costimulatory signal) required for the activation
oF T ceils and for the avoidance of anergy. The secondary signal
transmitted by binding this molecule to costimylator molecules, CDEO -
{B7-1) and CDBE (B7-2}, on antigen—presenting cells (cell adhesian

25 t-.rdugh the binding betwean these molecules), stabilizes mRNA of

Thl-type cytokines and consequently promotes production by T cells
of a largs amount of Thl-type cytokines such as IL-2, IFNY, and TKFo.
The expression of CTLA-4 is induced by the primary signal transmitted
through TeR/CD3, and the expression is also enhanced by the secondary

30 signal transmitted by the binding between CD28 and CDBO. It isbeing

revzaled that OTLA-4 receives these signals Lo work to inhibit T cell
function, which ig contrary tothe activationof Teells by the secondary
signal transmizted by CD2E.

Human CD28 and CTLA-4 are type I glycoprot=ins whose molecular

35  weights are 44 kD and 4@ t3 43 kD, respectively. Both have an

immenoglobulin-like domain, belong o the immunoglobulin superfamily,



and have both function as a cell adhesion nolecule and function as a signal
transm ssi on nol ecul e. Human CD28 forns a honodiner with a. disulfide bond
while CTLA-4 exists as a nononer. Both CD28 and CTLA-4 genes are | ocated at
"2g33" 5 on human chronosone and "1C' on nouse chronosone, and are conposed
of four (4) exons. Human CD28 and CTLA-4 are conposed of 220 and 223 am no
aci ds, respectively, including the | eader sequences, and amno acid

honol ogy between themis 20 to 30% The Itgands for CD2B and CTLA-4 are CD30
(g7-1) and CD86 (B7-2) '16 in human and mce. CILA-4 has about 20 tines as
high affinity to both Iligands as CD28. It has been el ucidated that the

am no acid sequenc ‘structures "ML22PY (NEt-4Tyr-Pr o-Pro-Pro-Tyr)" conserved
throuy animal species is inmportant for the binding of CD28 and CTLA-4 to
COo80 (B7-1) drtd hﬁsrea[b&dthbéenctépnr&:eda t&wJIL aviness iChH28ol ecalleNdhat 6k cfboPh3;
Ki nase (phoag Ol nojzlt ide 3 ki.nase, 3Ky associates with the

phosphor yl ated 131 0si HEFEE e ﬁma} S-al sequence " YMM

(Tyr-Met - Asn- Met ) Hu@farcmsa Fadrishat oA elray SR HARQLERAE BOEwhile CTLA-4
intracel | ul %rx's:s'tﬁa L. transm ssi 2Ep t.h ﬁﬂgjﬁ_ﬁl S_YxxM structure " .
Fur t her nor e, = 54> Hag S BR7PRBD! t &Pt YILfsd gr?a"sesaa%qﬁé%@dzét 2933
repr esented diy HivbaoMch roanebye"” MvEKM 1JY rerValoulsks chebhd sbilel, t SndCY ORGSR
region and t f bei ng sti mul SYP ociates W th thj e nce.
CD2S is expr LE?@H% E‘)‘gL RARCETN yﬁ}“ﬁalﬁ W?Péscﬁ%' &rEpherRPseg %%éﬁf} &&IQE'
and CTLA-4 isniexpresded mmdﬁm@ﬂm inchmﬂiu@tteﬂa l2adeeldeap{£alds, and amino
Engi neeri ng: b esion | ecul e",

Shuj unsha, p %%Df%[%ﬁ |T‘|Dw%%(ill & l1‘e§6“tE5E>$<t'per |D%nt al Medi ci ne:
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Ex i t I LE "B | JH. | 1 ul
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No. 6, pp.213-220:{s1887)028 .T_ ﬁtt'rkfe&i begml alioirtafad thekl tierotirgna¢i iesequenc
activation andddie.Jnmibiddon olituaction,of I seble) 1 hBoIRaLLAN a8 0,
interactions anong nul Li pl e nol'ecul e SUCA as cos Tat or 'nolecul’es 5‘8,
CDSD ( B7- 12ni0RE6 3eBTLES, ist dnpoihdnCTEArAthanb bhd toppef afe38 winh ¢THem? 3%
has thus beemn,d£GRg0) ed,xﬁﬂgswls% @@éqg%gev%a%ﬂtgﬂgh%i@ﬁ@tmmm

rel ati onshi p bet ween hese nol ecul es an i seases e treat ment
15 PI3 kinase {phaspreoinositide 3 kinase, FI3K} assacxates wlth the

phosphorylated tyrosine residee in a partial sequence "YMHM
{Tyr-Met-Asn-Met)” of CD28 and that C0D2B plays an important rele in
intracellular signal transmission through thkis *¥xxM* structure.
Furthermore, it has been reported that CTLA—4 also has a saquence

20 represented by *¥YxxM," namely "YVEM [(Tyr-Val-Lys-Met}" in 1its
cytoplasmic region and that, after being stimulated, SYP associates
with this =eguence.

CD28 is expressed specifically in thymeocytes and peripheral
blood T cells, and CTLA-4 is expressed specifiically in activated .

25 cells (Cell Enginessring: SUPPLEMENT, “Handbook of AdhesionMeolecule”,
Shujunsha, pp.23-102 {19%4) ; ibid. pp.120-136; Experimental Medicins:
SUPPLEMENT, "BIO SCIENCE Term Library, Immunity*, Yodosha, pp.24-9%8
{1995) ; Experimental Medicine: SUPPLEMENT, "BID SCIENCE Tearm Libracy,
Intracellular Signal Transduction”, Yodesha, pp.58-5% (1997} ; Nihon

30 Rinsha, Vol.55, No.&, pp.215-220 {18%7}):.

Tn the regulation of T ¢=ll function (the activation and the
inkibition of function of T cells), the impertance of Interactions
among milliple wolecules such as costimulator maolecules (CD2E, CDED
(B7-1), CD&6 {87-2), etc.) and CTLA-¢, which cooparates with Them,

35 has thus besn recognized, and this has bean drawn atterntion to the

relationstip between these molecules and dis=ases, and the treatmert



of diseases by regulating the function of these nol ecul es. As descri bed
above, although a living body activates its acquired inmmune response system
agai nst antigens that are foreign bodies to the living body (self), it also
has i mrunol ogi cal tol erance so as 5 to show no i nmune response against its
own conponent {autoantigen). |If inmmunol ogical tolerance breaks down by sone
reason, inmune response to the autoantiger. occurs, autoantigen-reactive T
cells are induced by the same mechani smas nentioned above to fall into
abnormal state of immunity, and various autoi mune di seases are caused.

C. 10 In other words, since non-stinulated antlgen presenting cells (APC) in
normal tissues do not express costinulatory Smol ecul es when the immune
systemof a living body is normal, T cells are in the unresponsiveness

state to nai ﬂEaﬂmsbﬂHQ@%ﬁgﬁi@ili@i%aﬂ‘}@ Bueidn AU AY ndennsagtive T
cells, which reacts W|th ﬁyt@antl en, exist. 15 It has been suggested that

in abnornal state oF9ERRE 214hegghtd Geninehedy getivedes s tamequired

activated duemﬁ@n@bf@gmisae&q@%&m a@dlﬁeﬁtMﬂ%ﬁ&ﬂa@é%&%nfeie%ﬁﬂaﬂﬁn@ LY
nol ecul es to i use aut %mmne di seases. From such vi ewpOI nts

recently, ma A B lvaritodd Sooh2auiBRRRRARS trabateleuapce so as
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above- nmant i on%d5| gnal trani(ﬁ?ﬁm on between CD28/CTLA-4" and , are
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It has been suggested that in abnrormal state of ifmmunity, more
astoantigen-reactive T cells are activated due to abnormal excessa
and continuoyus expression of costimulatory molecules to thereby causs
autoimmuns diseases,

From such viewpolnts recently, many attempits tc trzat varicus

20 autoimmuns diszases by modulatling the transmission of cestimulatory
signals, for example, the above-mantioned signal transmission betwean
T Ch28/CTLA~-& and CDBO/CDAS, are proposed.

The results of such attempts have not yet clarified in detail

the mechanism of the T cell activation by interacticn between
23 costimilatory melecules and the related molecules. Othsr unoknown
molacules may be lnvolved in this mechanism.

Recently, there has been identifisd a novel co-stimulatory
molecule like the above-described "CDEZE8* and "CTLA-4 7, which is thought
tocarryout the transductionnfasscondsignzl (co-stimulatorysigral)

30  essential for the activation of lymphocytes such as T cells, and
furctioral regulation couplsd with said signal of actiwvatad
lymphocytes such as activated T cells. This molecule has besn
dasignatedas AILIM {(activat lonLnduc1blelymphccyhe1mmunamcdu atory
malecule) {in humans, mice and rats: Int. Immunol., Vol. 12, No. 1,

35  p.51-55, 2000}, also referred to as ICOS (inducible co-stimalator)
{in humans: Waturs, Vol. 337, No.6718, p-263-2656, 135%)).



On the other hand, novel nol ecules celled B7h, B7RP-1, G.50 or LI COS which
are ligands (AILTMIligands) interacting with this costinulatory

transm ssion nol ecul eAlLI M1 CDS) have been identified very recently
(Nature. Vol.402, No.6763, pp.827-832, 1999; Nature 5 Medicine, Vol.5,

No. 12, pp.1365-1369, 1999; J. | nmmunol ogy, Vol. 164, pp.1653-1657, 2000;
Curr. Biol., Vol.10, No.6, pp.333-336, 2000). The identification of these
two ki nds of novel nolecules, nanely AILIM{lICOS) and B7RP-1

(B7h, G50, LI COS), as the signal transduction pathway for the costinulatory
signal essential for the above activation &0 of |ynphocytes such as T
cells, and the control of the function of activated T cells, reveal ed that
there is the novehst by. i tj.0 t I

and B7RP-1 (37h, %%5%% E?‘Ig@é@@n%sﬂ%g@]f hrgglkn%mjﬁwéf:ar%qe\éﬁ }chrfgby gna
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and a | ow nol ecul a
the functlt}n control of lymphecytes, suck as T cells, through this

third costimulatory signal transduction by the molecules, and the
relationship between the novel signal! transduction and dis=zases are

20 in prograss {J. Immurcol., 166(1), pp.1, 200L; J. Immumel., 163(3},
pR. 5035, 2000; Biochem. Bicphys. Res. Commun., 276{1), pp.335, 2000;
Tmmunity, 13{1), pp.%5, 2000; J. Exp. Med., 132{1)}, pp.53, 2000; Eur.
<. Immunol., 30{(4), pp.1040, 2000 ; WO 0L/15732}.

25 Dlisclosure of the Tnvention

Specifically, an objective of the present inventionia toreveal
biclogical functions of tha novel molecule AILIM, considered, like
"CD2B* and “CTLA-4", as amnleculswhich transmits the secondary signal
{rostimulatery signall) 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 revaal relationships betweern vhe axpressicn of AILIM and diseases;
and to provide 2 mathod and a pharmaceutizal which ishibit the
davelopment af the various diseases deperdsntonthe expressionpatiern

35 of AILIM or which treat the dissases by controelling the biological

functions of the AILIM uging the medical and pharmaceutical mathods
H



conpound). To achi eve the above--described purposes, the present inventors
have actively pursued studies on human anti bodies (particularly human 5
nonocl onal anti bodi es) agai nst manmalian AlLIMs (particularly human AlL=M ,
and as a result, by inmunizing transgenic mce prepared using genetic
reconbi nation techniques so as to produce human anti bodies wth AlLIM
(specifically cell nmenbrane fraction of cells expressing human AILIM,
succeeded first in the world in preparing a variety ?0 of nonocl onal

anti bodi es which bind to human Al LIM particular |y those which bind to
human Al LI M that regul ate signal transduc’.ifon nmediated by hunan AlLIM

Si nce anti bodies (particularly nonocl onal antibodies) of this invention are

derived fromiByrBAgmt meyad&dlﬁ%ubﬂdéécs pﬁ:%ci%\é‘iieaﬁﬂﬂ‘%aﬁﬁ 4 %{:E‘E&al%’&%%%

to the |nnunogen|C|t agai nst ‘humans , MA (human ant usé anti genici
in the host &PRBPERAhhi ch has been a big problen1(5|de effect) in therapy

using antibody phapsaeeytieatss a%%tuéhﬁgf.@@& IRdi s o e«%ﬁé’%%&&f?@im Ih&bs }

mammal s such as mce, _and thus dramati cal e hanC|na al'ue of ant
i

as medi ci ne. Euemgﬁéﬁepuw55Hfir-5§d1ne%un@5aantcb¢ By (mamddchdabty dmalan
antibodi es) whheB1bhad atﬁmama;aagé\mé%a&ﬂamﬁtﬂﬁiﬁs ftgaﬁgﬂﬁhﬂly Yuman

this invention and phar maceut i cal onposli t1ons conpri si ng
anti bodi es( p&tE+EUl 2Py R faRREREN cmaftm%ﬂww éypnag@nageme paepaFed v siog

control, wi taeﬂ@twcktacédmﬁﬂm%hﬁgqgggl 98 L] ar%éukié\ﬁmhrﬁ!aﬂ hedi%laies
vari ous physi ol ogical reactigns | ated to the transduction of
co-sti nul at off tggﬁ{-aq t@PEFEIché}SFeg%T% FRBe faphiay ofycal 1y prpressing

%ﬁm e, prohumﬁaatzlnlpmpr M&M{ﬁ&ﬁtﬂgn egkl Goreyt Q\K:c ﬁ%ﬁ@ﬂw tal %rmé Ty

e& essi.ng cells t ol ysi,s, .or apoptosis_o e r

cel | s,~and aEIF "@Wﬁlf’ﬁallr%]h%&’%fgy ?{b%*aﬁila%&ﬁamn %ﬁ‘o’f’oi‘la&'lttl{iuig

Al LI M expr esshigh ¢dlrdstodnthso ATAIM thandequlate il fhusehdbdass ﬂ:lirugﬁedtl.@.tad

suppress and reventdgﬁ.f%opnent of synptoms and / or progress of various
e

di sorders re téﬂm?o i gnal transductionnedi atedby said AlLI I, and as
medi ci nes to treatSiorge e.wmhcdslaisd{p&smrcdﬂrarl&%c&a@@lcf:ﬂmhlaln)t,ibpldaenhoﬂm:ihd.al

conposi tions g din L9 thl%a Qn_ar, able to .coptro ress or
stinul at e) prgf %erafl on %e “of dATE?‘ﬁA exprgssti %FF’gl(ﬂ Eﬂrﬁé r%flmm ©
cyt oki nelq f oredxanpie, due to the lmmunogenlclty against humans , HHMR {human
anti-meouze antigsenicity), in the host at all, which has been a big
problem (side effect) in therapy using antibedy pharmaceutlcals
comprising antibeodies derived from non-human mammals such as mice,
and thus dramatically enhancing the value of antibody as medicine.
20 Therefore, kuman aptibodies {(particularly human monoclonal
antibedies) whichbind to mammalian AILIMs (particularly humarn AILIM)
of this invention and pharmaceutical compositions comprising said
humanantibodies {(particularlybhumanmonoclonal antibodies) arsuseful
za drugs to ceontrol, with no induction of immune rejection dus ta
25 EAMA in the host, wvarious physioclogical rsactions ralated To the
transdugtion of co-stimulatory signal to AILIM-expressing cells
mediated by AILIM (for example, proliferation of AILIM-expreasing
cells, cytokine productionby AlLIM-expressingcells, lmmune cytalysis
or apoptosis of AILIM-expressing cells, and activity to induca
30  antibody-deperndesnt cytotoxicibty to AILIM-expressing cells, and so
on) , and/or are alsousaful asdrugs to suppress and orevent deve lopment
of symptoms and/or progress of various disorders related to the signal
transductionmadiatedbysaidAILIM,andasnmdicinetotreatarprevent
said disorder.
35 specifically, pharmacsutical compositions according to this

invention are able to control (suppress or stimulate) proliferation



interferany orinterleukind,etc.)by AlLIMexpressing cells, thereby enabling
suppress ion of various pathological conditions and treatnment or prevention
of various disorders caused by diverse physiological S phenonena related to
signal transduction nmediated by AILIM Use of pharmaceutical conpositions
according to this invention enables suppression, prevention and/or
treatnent of, for exanple, various disorders (for exanple, rheumatoid
arthritis, multiple sclerosis, autoirnmune thyroiditis, allergic
contact-type dermatitis, -t0 chronic inflamatory dermatosi s su ch as
| i chen planus. system c |upus erythematosug.,insulin-dependent diabetes
mel | itus, psoriasis etc. classified into autoimune or allergic disorders
|part|cular auto. nmune di sease and del ayed allerg % caused by cel | ul ar

r

i muni ty)  dtt HH oAt TR TEAST- Ak &g, GFhBEﬂﬁ?BFdﬂarP thtekma) {0 pepmple,
osteoarthri tis:f@non ¥ & h_ﬁmtlleﬁ']hn(*ie Qcc he.c?hﬁh'lﬁl)-ex%&%fsts 1‘1&%&.5@.113.5 hafdreby

reaction (GVH reaction ver sus host Sease

rej ection actiam # R?%%%Jp‘?%ﬁﬁdﬁ%ﬁ“@kﬁﬂ‘ﬁmjﬁﬁﬁ%# H@PE‘FG&P%W‘F trgatgrent

tissue (t i swq:mhtasnskfnvaepmgadu AR r LlcGub =@ LY aaﬂe(chbvleﬂysﬁmﬁaal
| ung, gney, pancreas, .etc

; response trigger b a faoreign
antigen éiﬁmqrtf’eﬁe(lfaé}e%x%ﬁrpﬁ J&n% Hﬁé‘tsl%’ﬁtéfona%‘i Cﬁb’d? Gt sai d
antigen, cell pr0|Ulsfee¢3ﬁﬁzlh®fimame£m@hiﬁallofbrﬂﬁoﬁ)’ﬁﬂ:lﬂila&):,nrdd&@ ﬂcbs:@&éem:entlm
possi bly caused by the abnormal intestinal i gtﬁeC|f|§al#a%
i nf | ammat or VAR iMEPLESSH Fer SEEYERCLET BR G’él %ﬁ% F8&at example,
ul cerative ;)t)iﬁitdlﬁ) @ﬂd?ﬁﬂéﬁﬁntfdrc)t ad st gy ,. ﬂﬁe&ﬂitheﬂmﬁhﬂ.{tl‘she rfud Jed ioh 1of
suppression/treatnment of_immune ._rejection ac an nspl ant at i
above- descn?ﬁﬂFTQ%%ﬁkﬁft%ﬁmP%ﬁ%Ehg%o%?ngsDSggggPé% éﬁfac §§QE$ AL,
suppr essive mffecic anlanuam‘sqptamitermjtesﬁ.ismmf akridwhampﬂmnsapweﬂ:samt: Iypus
using the —Pharmmeeuld cal Comppsitian. Sl £l OVenkin kagetlal (bl sald

drugs 30 whi T een ‘utiTized suppr ess rejection’in
such a tramﬂﬁ&ﬁnﬁﬂadwn¢t@aEwEMUHmmmﬁeamerallheqphamhwmaﬁanﬁuimﬁﬁﬁﬁnﬂha{m

of the presept. d?*“{e“\{ﬁl@ 599.& %F;bﬁ%% gd 197 1 £801,8 408 Qrea_‘i%'ita'rnﬂmﬁ{h}‘tyl

i nf | ammat ory seases 10 ar|o S steroids aré I ndl cated as
ant i phl ogi stamh%maphatﬁaceutﬁX@alPléonpo”élEMmﬁtﬂd:fd t harphesthe i AFdht i omd

can be japplied, {0 JyY; lt%'gma{tcﬁfﬁ 13833652k §%a . hepatitis); graft versus

i nfl anmat’i or _accornpanying 9  various arthriti's for exarnp]. e, eunat oi d

arthritis, d@;Qﬁg‘tbQ'?@.ih‘E}rﬁlil g{ﬁVH reaction) ; graft versus host di sease (GUHD] ; ilremune
rejection accompanying transplantation {homoplasty or heteroplasty)
of a tissue {tissues such as skin, cornea, bane, etc.) oxr organ {liver,
heart, lung, ¥idney, pancreas, =tc.); immune response triggeresd by

20 a forelgn antigen or autoantigen {farexample, productionef antibodiss
against said antigen, cell proliferation, production of cytokines] ;
and disorders possibly caused by the abnormal intestinal Immunity
{specifically irflammatery intestinal disorders (particularly clone
disease and ulcerative colitis) and alimentary allergy).

25 Furthermore, in the field of suppression/treatment of immune
rejection accompanylng transplantation of above-described tissues
and argans, it is possible te augment the supprassive effect on
transplant rejection of known immunosuppressant by using the
pharrmacautical composition of this invention together with zaid drugs

310  which have bsen utilized for suppression of immune rejection in such
a trangplantation treatment.

Moreover, the pharmacectical composition ¢f the prasent
invention can be applied for treating or preventing, any inflammatcry
diseases To which various steraids are indicated as antiphlegistic,

35 The prarmaceutical composition of the present invantlon can be

appliedtoinflammatory disease forexample, inflammatiorac companying



pneunoni a, hepatitis (including viral hepatitis), inflammtion acconpanying
i nfectious diseases, inflammatory bowel diseases, intestinal enteritis,
nephritis (inflamrati on acconpanying 5 glonerul ar nephritis,

nephrofibrosis), gastritis, angiitis, pancreatitis, peritonitis,

bronchitis, nyocarditis, cerebritis, inflammation in :
posti schem creperfusi *ninjury (nyocardialischemc reperfusion injury) |,
nlammation at tributed to i mmune rej ection after transplantation of tissue
and organ, burn, various skin inflammtion 10 (psoriasis, allergic
contact-type dermatitis, lichen planus whicte is chronic inflamuatory skin
di sease), inflammtion in nultiple organ failure, inflammtion after

operati on of vEeA.QRECR At ALLANIR | O, ACCOTPAINLDG, 2L SLEOSCLELORLSS )

and aut oi mune thyr0| tis. 1n additi‘on,” by uUsing a
subst ances t BAEUMOBLp; ndleRRrALiy MoRcding | wgand, h/dpmmsa]onelmﬂardmtmn

Cehemeal " o pekRiPeayEhabooonR el BLEA o IRELSRRE0RS | HIRNTREEIG LS 5

(chemical synthetic”co nds or anti
treat variod8t@pséndérs sytarhuing tGEﬁhEiK&@r /WlﬂﬂMdmmyﬂm@& toam@gmpanmnng

si gnal trgns@gg&hgﬁlggdlagé?hgaﬁl nterééﬁ ﬁ?ﬁfﬁerqﬁﬁlhe q§$$% digcall anf%is,

present invention s the | ntion d fro d (1
(108) (1) A ﬁ@ﬁﬁﬁeahirbédyPﬁﬁkﬁﬂﬂaﬁmisthrqmdnﬂwlsilmynqagdiﬁuafunnm&hritls

anti body of g‘.ili)c'laﬂmgﬁ?bﬂ ls'?bgsélééll\érhﬁc g%\?ﬁ’ﬁi’sl&‘ﬁ@ ?gtﬁny TJ.'Ais

humar nonocl onal anti body which binds to or a ereo
The human mﬁaéﬁﬁﬁaﬁiaﬂﬂmﬂa@wor—nafle@mﬁrcéﬁnﬁ@ﬁ@ébu@ﬁd(c@)lmW@r@magélo@aAﬂtLauvl

is derived f EQ%QB@Htaf@%nU‘!@tQH%Q ARNeehaRalyant "pQPi/r[nPé s@uﬁof.ﬁfﬂ?ﬂmatinn
t her eof of wherei n sai d human nondcl ona

anti b as an
acti vityt ?o (PHHFBFF ﬁrst%ﬁFngaﬂ%%ﬁﬁﬂﬁ?ﬁ?ﬂenﬁﬁrwaééFF5meé#§%§@ E%%UHQJWRICh
(6) The hurraasrmﬁczﬁim@hfaa&m@@gyy Qkid PYeasQ) tb@fﬁa&n&fm&ﬁin rd«MlQE.FEL@ c&agadl

activity to |nh|b|t a g transduction is ( a) b) he_ fol [ ow ng
35 (a) activifeylEEsr ARHI PR 7 T AT SR @§§Tﬁ?& ' 43F atﬁ-’“f't“&)ﬂn
activity to hahbﬁpangxhgkameemeeumr@méromd autoimmune t.h.y*"c:ldlt:l.s

In addition, by using a methed for identifying substances that
15 bind to AILIM or AILIM ligand, which is one of the present inventions,
it becomes possible to screen to select pharmaceuticals (chemical
synthetic compounds or antibodies) with potential activity to treat
various disorders by binding to AILIM or AILIM ligands to regulate
signal transductlon mediated by interaction of them.
20 Specifically, the present invention is the invention described
from the felleowing (1) to (108).
f1} A human antibody which binds to AILIM.
(2} The human antihody of (1], wherein =said AILIM is derived .
from human.
25 f3) Ahumanmonoclenal antibodywhichbinds taAILIMaraportion
theraeof,
{4} The human monaoclonal antibody or a portion thereof of (3],
wherein said AILTM is derived from human.
{3} The buman monoclonal antibody or & portion thereof of {3)
30 or {4), wharein said homan menoclonal antibody kas an activity teo
inhibit 2 signal transductien into a cell mediated by AILIM,
{6y The human moneclenal antibody or a portion thersaf of (5},
whersin said agtivity to inhibit & signal transdustien is {2) or (b)
of the followings:
35k {a} activiiy te inhibit proliferation of AILYM-saxpreaging

calla, or



Al LI M expressing cells. (7} The human nonocl onal anti body or a portion
thereof of (6) wherein said cytokine is one of the cytokir_es produced by
Thl -type 5 or Th2-type T cell. (8) The human nonocl onal anti body or a
portion thereof of (7) wherein said cytokine is interferon 7 or interleukin
4. (9y The human nonocl onal antibody or a portion thereof of (5) wherein
sai d human nonocl onal antibody has an activity to prevent LO m xed

| ynphocyte reaction. . (10) The human nonocl onal anti body or a portion
thereof of {31 or (4) , wherein said human nonocl onal anti body has an
activity induce signal transduction into aagell nmediated by AILJIM (11)
Thehuman nonocl onal anti bodyor aporti on t her eof of (10) 15 wherein said

activity to induce, signal transduction is of the foI | owi ngs: _(a)
activity to i nduce{bér ol i f 8F&EVEHYof ™A Lliﬁ%’ﬁ%’resm H(’j':’&(éPFs PIRSYA e t | Ty

to i nduce cynmﬂtm&}mmh@im@naéxm 20 Al LI Mexpr e55| ng cells. (12) The
humannonocl or _al anﬁj §¥’ﬁ ort| on heriof of wherei.n sai d cyt oki ne

is one of the cytoki OBy CTRRE: t%}b‘%lh‘:'dif m-' %P#ﬁ%“ﬁ"yb‘éefle%ﬂf (63,

(13) The hungnamnne |soiial cqmcs}clb@dysoapa @prﬁh@wﬂmm@‘s @frodhded Bb Q:»ﬁla
said cyt Ki ne i é nterfero %.?/l ir_terieukin 4. (14) The human nonocl ona
ant i body or p@? % her® of (3) or (4), wherein said human nonocl onal

ant: b](c)dy has an ac(ta}?/l whetm%?mduﬁecaﬂhhbmﬂmndem n@}t&@b@)(ﬂﬁiﬁ@bﬁ e (),
Al LI yf - expressing. ce and/ or | hmune_c SIS or .a osls O

Al LI M expr es"éti?l‘be-c‘élsr%’-d oY FARI A S hﬂ??&n‘yqﬁf%bl ToRa&l l&%ﬁ‘%@& 18rda portion

t her eof of (3) or{¥}4) Thevihetsen ﬁ‘Dt‘*be:Lbnaﬂilen'g.‘.:lrkﬁicQ; oansmurﬂ::.(:nkﬁ)eﬂmiﬁ/veenm
sai d nDnocIo antlbcg anqﬁA LI Ml sa&t é 4 % e g r@g QF
human mnocl”&%ﬁ Hht$Ho &”lﬂa R ﬁ@f‘é el f'fS? CWher rpvett
b|nd|HQ¢Matemzmm%thmMpmiagtmsréa:ﬁnmnlo (1/M Sec) or nore. 35 (17) T_%e

huren rono, ¢ o2t BpGn e RmBLEAGDSY BBl o8 PLothati A or (o
or (4}, where;n said human monoclonral antibiody has an activity
irduce signal transduction into a c2l! mediated by AILIM.

{11} Thehumanmenoclonal antibodyor aportion thereofef (10),
15 wherein saild activity teo induce signal transduction is (a) or (b)
of the followings:

{a) activity toinduceproliferationofAlLIM-exprassingcells,

[§=3 activity to induce cytokine preduction from
20 AliIM-expreasing cells.

{12) Thehumanmenoclonal antibody or aportion thereofof (11),
wherein said cytekine is one of tha cytokines produced by Thi-type _
or Thi-type T cell. '

{13} Thehumanmonoclonal antibody or aportion therecofof (12)
25 wherein sald cytokine is interferan Y or interlenkin 1.

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

30 {15) The human manaclonal antibody or a portion thereof of (3)
or [4) , wherein the binding rate constant {(ka) between said monoclenal
antibedy and AILIM is 1.0 x 107 (1/M.Sec) or more.

{18) Thehumanmonoclernal antibody or aporticen theraefof {15),
whereiﬂsaidbindingrateconstant(ka}iSilJJKlG*{lfH-SECJGrEMfE~

35 {17} Thnehumanmonoclional antibody or a portien thereocf of {16},

wherein said binding rate constaps (ka) is 1.0 x 16 {1/M.8ec) ormoze,



(18} The human nonocl onal anti body or a portion thereof of (3) or (4) ,
wherein the dissociation rate constant Ad) between said nonoclonal antibody
and AILINis 1.0 x 10-3 (I/Sec) or less. (19) The human nonocl onal anti body
or a portion thereof of (18) 5 wherein said dissociation rate constant (kd)
is 1.0 x 10" (.1Sec) or less. (20 ) The human nonocl onal antibody or a
portion thereof of { 19 ) wherein said dissociation rate constant (kd) is
1.0 x 10 (1/Sec) or less. (21) The human nonocl onal anti body or a portion

t hereof of (3) or (4), wherein the dissociation constant (Kd) between said
nmonocl onal antibody and AILIMis 1.0 x 10414"4) or less. (22) The hunan
nmonocl onal antibody or a portion thereof of (21) wherein said dissociation

constant (Kd) is 1, ! or ess The human cl ona t| body
or a portion ther eégsgf %%m Oémﬁ:lsoé’iai éflﬁ%@?l-‘étoi g‘?Fs’t”é’nFﬂ P§ 430
x 148 (M or olkedd), (uma@)retlnetharrﬂmsmnmatd)ﬁal rafki b@dyt@ntamﬂrth@ﬂwééﬁr@fd
of (:23), wherein.sai soci.atio tant (Kd) 0-9 or |ess.
(25) The hun%nnr%%gglagngpi gPPHoWH $9ﬂ§260i-§|§) ) ﬁef%of %?SFE Dg\@

wherein. a V regi ofilBNA ﬁrﬁ:bmmnymanbehmya]:harﬂnmagrm&bé gctegbﬂ!thQEeaﬁldf (18},
AP R T ST L AT A R
or a portionothéesal. of (4) wherein a V region DNA encoding a |light chain
vari abl e regi on of d 5 n I antlbo erl dfr ther
the human i nmmunogl ggtl i F‘%ﬁ%@%‘ﬁgﬁ%?@%g%é‘ s@ﬁ%‘é’rﬁlyig% 13& E(rf‘?)g LJ‘EH
human nonocl ehelceant sbodydds sec o idroratee ceofs tah t( 281 s 1245):: 10MhetBised
V region DNA g_ gl ng a heavy chain variable region of said human

i bo

monocl onal an y is derived fromeither the human 30 i munogl obul i n heavy
chai n M.géne segnerll- (lheohuBan Jargnd owadr i hibedy oreyipen thA mmgfaﬁ}

| i ght chai n yarigbl f3iSaid el Y,
from ei'ther ;é%eﬂﬂu nﬁﬁé?%?hggd %uéli%%%%‘gﬁ altﬁ{ }gg'r%tethg ggrrsiaa!n:’t%1 rﬁﬁﬂ or
rt

(28) The humaatibaey éndl AAR{Mbddylof & P |ibtrh Phetedt.of ) 27) , 35
wherein the V regi Qz%ﬁ%ﬂﬁéﬂﬂuﬂaéﬁéﬂé{l ahahaoagr I:aé)bgrwah%ﬂe%oref (21,

sai dhumannonoci onal antibody is derived fromthe human_i nmmunogl.obulin 12
wherelin zaid dissociation constant (Kd) iz 1.0 x 1 (M) or less.
15 {23) The homanmenaclonal antibody oraportion thereof of (22},
whereir said dissociation constant (®d) is 1.0 = 1078 (M} or less.

{24} Thehuranmoncclonal antibody orapertionthereofof (23,
wherein said dissociation constant {(Ed) is 1.6 x 107 (M) or less.

(23) The humanmenoclonal antibody or a porticn thereof of {4},

20 wherein a V racion DNA 2ncoding a heavy chain variable region of said
human monscleonal antibody is derived from either <he human
immunogleobulin heavy chain ¥V gene segment 1-02 oxr 3-13.

{25) The humanmonoclonal antibody er a portion thersof of (4],

wherein a V region BNA encoding = Light chain variable reglon of said
25 human meoneclonal antibody is derived from eithar the human
immunoglebulin light chain V gens ssgment L% or AZ7.

{27} The humanmonoclonal antibody or a porticen thereof of (25]
or (26], wherein a V regisn DNA encoding a heavy chain variable region
of said human monoclenal antibody is derived from eitber the human

30 immnoglebulin keavy chain V gene segment 1-02 or 3-13, and wherein
a ¥V rzgion DNA encoding a light chala variabls reglon of said human
monoclonal antibedy is derived from either the human immunoglobulin
tight chain V gene segment L5 or AZ7.

{28) Thekhumaamenoclonal antibody or apertionthersos of (27),

35 wharein the V region DWNA ercoding 2 heavy chain variable ragion of

said humanmoneclional antibody is derived fromthe human immunaglozulin



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

chain variable region of said human nonocl onal antibody is derived fromthe
human i mmunogl obulin Iight chain V gene segnent L5. (29) The humannonacl onal
anti body or a portion. thereof of (271 5 wherein the V region DNA encoding a
heavy chain variable region of said human nonocl onal antibody is derived -
fromthe human i mmunogl obulin. heavy chain V gene segnent 3-13, and the V
region DNA encoding a |light chain variable region of said human nonocl onal
antibody is derived fromthe human irununoglobulin |light chain V gene
segnent A27. ~.6 (30) The human nonocl onal ;antibody or a portior.thereof of
(4), wherein a: heavy chain variable region of sai dhuman nonocl onal anti boo
has an am npo acid sequence defined in any of the follomnng%ga) throut (f)

(a) amino aBra@v¥etiiehed UERBrI TR A HS - ARAHEhRr b Fepé ST enpodingthAdgg

117 of SEQ kRaNR: vA8iabbk il@% Qna:Qf %a%&ﬂl!ﬁﬁ% HORBEL 5hRY QH“BBG@%JQS dfe“-*‘i%d
position 2Q through, 117 of, SEQ I D 2B in which one or nore amno acid

resi dues alfé’ﬂﬁ'e[t@@éu&a“s&lﬁ’gﬁnﬂﬁlé’@uldﬂ e oht ehadne VoreRmsr Scamens A d

residues are insgpbed Pie ﬁdﬂ&ﬂmc@ﬁ:dl@na@rﬂr{& &ﬁi},do§ﬁci:h!ﬁ“&%r0@1@@£én§ﬂ 88 (amyno
acids from position 20 throrgg 116 of SEQ I D NO (d) amno acid

sequencerj coMPFF&-RgTRAT Kot 88 P& AR lﬂgoﬁ‘ hEG"@’h‘F’éﬁﬁﬁ Y3517 lesroapmnet

32 in whi chsghie MmaMEen 881 502 BehE 1 heai d¥as rid=e £eletrd thaﬁLﬁ.t?&rEdnh 11%61:1%
to which one or nore,anino acid residue_ 25 are inserted or. added ani no

aci d sequenB&2F¥NPIFLR ﬁggﬁﬁ?n‘ﬁ’%%gfﬂam%it{l%% 293 onppih GREPEED fa Sg|FD
NO 36, or thhianiReiabBle SeqUSHICEE GRIY hetRE ABLOe13EhUSaht DFa@PSis! ti@&lva@
t hrough 116 _of SE NO 36, in which . on nore.amno acid residu
are del et ed® 5Pmsﬁg%tgPﬂF€d WﬁPﬁﬂ?%ﬂﬁ“gﬁnoﬁéggF Fé“aHIHSHECPGQPEQnggg are
i nser tag) or added {30$1)Tﬁamdmmmﬂ@@m@nah+mbupa&ya ok raiperiicyeof derneef
of LoD, ety Tesiy, ol PO OEPLLOE, o650 0 DRI o IB0Ck 81l - oo
t hrough 35hék)an fafinank8bd acicpheseguéat enedprasy rg an: Mo ldowds:of (Dmthroug
posi tion 13{f?9 t hrough 470 of SEQ ID NO 28,

{2} amino acid sequence comprising aminco acids from position

15 20 througk 117 of SEQ ID NO: 28,

{b) amino acid seguence comprising amince acids from position
20 through 117 of SEQ ID NO: 28 in which one or more amine acid residues
are nelatad or substituted, or towhich one or more amino acid residues
are inserted cr added.

20 {c] amino acid sequence comprising amino acids from position
20 through 116 of SEQ ID NG: 32,

fd} aminc acid sequence comprising amino acids from positian
20 through 116 of SEQ ID NG: 32 ir which one or more aming acid residues
are daleted or substituted, or towhich one or mare amino acid residue

25 ars inserted or added.

{2} amine acid sequence comprising amine acids f£rom position
20 througk 116 of SEQ ID WO: 36, or

{f} amino 2cid sequence comprising amino acids from position
20 through 116 of SER IDNO: 36, inwhich one or more amino acid residues

an ara daleted or substituted, or to which one or mere anino acid resadues
are jinserted or added.

{3t} The humanmonoclenal antibody or a portion thereof of {4},
wherain a heavy chairn polypeptide of said humar monoclonal antibody
has an amine acid sequence dafined in any of the following ta) through

33 (L) :
{a) amino acld sequence comprising amine acids from position



(b) am no acid sequence conprising amno acids fromposition 20 through 470
of SZQ ID NO 28 in which one or nore am no acid residues are deleted or
substituted, or to which one or nore amno acid residues 5 are inserted or
added. (c) ami no acid sequence conprising amno acids fromposition 20

t hrough 470 of SEQ ID NO 32, {d} am no acid sequence conprising am no acids
fromposition 20 through 470 of SEQ ID NO 32 in which one or nore am no
acid residues " _10 are delLeted or substituted, or to which one or nore

am no acid residues are inserted or added. !'el am no acid sequence
conprising am no acids fromposition 20 thrlGugh 470 of SEQ ID NO 36, or
(f) am no acid sequence conprising am no acids fromposition 15 20 through

470 of SEQ T i J e-anmno acid residues are deleted
DN ARED MY dE U 3 TR-C 23

or substituted, or ch one nore ‘am o acid residues are inserted or
added. (32) The hunidm nemsod arld srtineody ormar oty eninhesebnfls dfrofpesition

wherein a li - |, 0w VA abl LQN .sal,d human nonog¢l onal_ _anti body, ,20
has an anmi no%a.tﬁzihgggg Eeqﬁi:ﬂleggeﬁe. |Q:1§%|N;&h %énﬁﬁg#hqt%eﬂ?%lmlro%g%% a(rﬁ')nutﬁloagjg:ﬁxmuea
(f)(a) am no &wd deseadndes CoRplisiah amtrovkabiidsne ronmposiatiion a@3l rhs dogds
7-16 of QI 1l\ICj} |- j% 1aC| d sequence conprising am no acids from

posi ti onSEZS% t l}soeél}:gthéc?fg or% QID NO 30 in which one or nore amino acid
resi dues are delLetied oamsubstditdiseduenrcet oomghiictingnembnoner tdarfinoce poidrion

residues areq nsgrd r+ £l ©h &¥.ng.acid sequence conprising am no
acids from pgzsqt J ou%,ql qua%%?%u qﬁ 1?@& §EQ ID NO 34, 30 (d) amno acid

sequence conpri si ndni ABlEeiafld SeANBOSEt W IHinchroigh 39Bd9fIrSEQrO Bl Nan
3410 which ofte:REolBE ARG AGERCL S NGESE £YRS: APofle LE! RO Ohratastd {kEd; a0 s
to which one or nmore’amno acid residues are inserted or added. (e) am no

aci d seqtenc & ToRPEFERH G Lati Mot et erdd £ pBRopFsieh BR® C3TPYe PRSGHH: L Be s dBED

| D NO 38, oradd)imBeRAGd spgence conprising am no acids from position
14 21 through 16 of SEQ :D NO 38 ir, which one or npre am no acid

residues are del et/fd of™SEDAGITFETULHEt PRI ISH "En@MORC F S HTRE BEFHtlon
resi dues 26 through 470 of SEQ ID NO: 36, or

(£} amino acid seqguence comprising amine acids from posltion

15  2Z) through 470 of SEQ ID HN0: 36 inwhich ore or more amino acid residues
are deleted or suhstitutec.i. or ta wihilch are or more aming acid residues
are inserted or added.

(32) The humanmonoclonal antibody or a portion thereof of (4],
whereina light chainvariable regionof saidhumanmonoclonal antibody

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

{2} amino acid seaguence comprising amine acids from position
23 through 11lé of 3EQ ID NG: 30,
(b) amino acid sequence comprising amino acids from position

25 23 through 116 of 5EQ ID NO: 30 in which one or more amino acid residues
ara deleted or substitutsd, or to which one o¥ more amino acid reslidues
are insertzd or added.

{c} aming a2cid sequences comprising aminu' acics from position
21 through I1le of S5EQ ID NO: 34,

o {d) amino acld sequence cemprising amino acids from positicn
21 through 116 of SEQ ID NO: 34 inwhich one or more amine acid residues
are deleted or substituted, or to which one or more amino acld residuas
are Inserted or added. _

{e} amino zcid seguence comprising amino acids from pesition

33 21 through il% of SEQ ID NO: 38, orx

(f] amino acld Sequence comprising amino acids from positilon



are inserted or added. (33) The human nonocl onal antibody or a portion
thereof of (4) 5 wherein a light chain pol ypeptide of said human nonocl onal
anti body has an am no acid sequence defined in any of the follow ng ta)
through (f) (a) ami no acid sequence conprising am no acids from position.
23 through 236 of SSQ ID NO 30, _ 10 (b) am no acid sequence conpri sing

am no acids fromposition 23 through 236 of SEQ ID NO 30 in which one or
nore amno acid residue- are deleted or substituted, or to which one or nore
amno acid resi du are inserted or added.. (c) am no acid sequence
conprising am no acids fromposition 15 21 through 236 of SEQ ID NGO 34,

(d) am no acid sequence conprising am no acigds framposition 21 through 236
of SEQID NGO 34 in which one ar nore amino acid residues are deleted or

substi t ut ed, - or. i - ~apgino acid residues are inserted or
added. 20 (e P 5%‘“—’%3%;125 §§§uﬁce%§q%§w§ i} Bt BiCRE AEMRE S ABM PO TS B7e 1aues

t hr ough 236 @fe SEQ=LBIN@ s88stbtuté), am NOwACEH SeUente-£€ arRrbIdid P98 N0i=s
acids from positj 1.thr 236 of SEQ ID NO 36 in which one or nore
am no acid rée)é'%d%rg%ﬂtaax Darel"'bc?cg ‘or substituted, or to which one or nore

amino acid residuel328 aTéeimsed ednocladdédrt(B4fy Tde amummn soaRckenpbe (4) ,

ant i body -or ] QNyt e of ) r.ei n_sai.d, human. nonocl onal .
ant i body Jhas@%%gé#ﬂb% %&?ﬁé 8{: Bl &’Eﬁéﬁ-@’ﬂ%& &8 ¢h)° ddli!‘(”ﬂﬁap E&f‘ngiﬁaﬁgfﬁﬁi"rﬁ_y
vari abl e rediah amasniar amildespithsedednoed 130acenpf chienfiot hewamg na} atixtbugh
sequence frogham' no acid 20 through 117 according to SEQ ID NO 28, and (b)
a light chai h variable region has ar_ am no acid sequence conprising the

ami no aci d sequencif r awiawi awi deicgdrEdicehcoughl 416y acoor dialglst 6rSEQdsRINAn

\iﬁér 2i5.n( ggl) gﬂﬁtn%%\ﬁ%n%%ﬁ%n% ?%%Wﬁ?sﬂqi(hg PglrItIC)\(/)\/inntghirSeOI:hg]; a((:?)eri’ stics

(a) ant=fb): (a) alHeasylshainiccampemcedechpsininadmionadcsd defoenqeSirtomn
23 through 236 of SEQ ID NQO: 30 inwhich one or more amino acid regidue=
are deleted or substituted, or taowhich one or more aming acid reaidu
ara inserted cr addad.

{c} amino acid sequence comprising amino acids from position

15 21 through 23% of SEQ ID NO: 34,

{d) amirno acid sequence comprising amino acids from posicion
21 through 236 of SEQ ID NO: 34 in which one or more aming acid residuas
are daleted or substituted, or to which one or more aning acld residuss
are inserted or added.

20 {e] amino acid sequance conprising amine acids from peosition
21 threough 238 of SEQ ID HO: 38, or

{f1 amino acid sequence comprising amino acids from position -
21 through 23¢€ of SEQ ID NO: 3B in which one or more aminc acid residuas
arz deleted or svhstituted, or to which one or more aming acid residue

25 are inserted or added.

[34) The humanmonaocleonal antibody or a portion thereaf of (4],
wherein #aid humar meonoclonal antibody has <the following
eharacteristics (a) and (b]:

{a) a heavy chair variable region has an amino acid seguencsa

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

(b} a light c¢hain warilable reglon has ap amino acid segquence
comprisirg the amino acid ssquence from amino acid 23 through 11%
acoording te SEQ ID NO: 30.

33 f35) The human monocleonal antibedy oxr a partion thexeof of (4],

wharain said human monoclonal antibody has the following



amno acid 20 through 470 according to SEQ ID NO 2S, and (b) a light chain
pol ypepticle has an am no acid sequence from 5 amno acid 23 through 236
according to SEQ ID NGO 30. (36) The human nonocl onal anti body or a portion
t hereof of (4) wherein said human nonocl onal anti body has the foll ow ng
characteristics (a) and (b); (a) a heavy chain variable region has an am no
acid sequence 10 conprising the amno acid sequence fromamno acid 20
through 116 according to SEQ TD NO 32, and (b) a light chain variable
region has an amno acid sequence conprising the am no acid sequence from
am no acid 21 through 116 according to SEQ ID NO 34. 15 (37) The human
monocl onal antibody or a portion thereof of 1f4) , wherein said human
nonocl onal antibody has the following characteristics (a) and (b): (a) a

heavy chain pglaqentirde -has qg;aghaoig@id sequence conprising the am no
acid sequence from glno acid 20 through 470 26 according to SEQ ID ND. 32,
and (b) a I|ight cha{ia p%l}’ﬁﬁérﬁt?]a%*%ééﬂe&@%lﬁ@ h@ﬁcﬁrs@qu@ncac*mmuesmgmm

am no_aci d seguiencachHonarhreugsi 4781254905288 5 C?ﬁd %'%% | D NO
34. (381 The human noclonal a%flb dy or a ort?on ereo 5?4)

wherei n sai d hurman fbndcLeARE %%@P%§H93W5§tﬁﬁ€ #%ﬁIﬁﬂmﬂﬁgnﬂchﬁiﬁﬁﬁﬂmﬂstﬂcﬁrnm

(a) and (b): dAhcaachaayy Ei‘l@bﬁgﬁaﬁﬂsbh@céﬁﬂiﬁr& PassBh api je. agy d sequence
conprising the anlzq aci d sequence frqomam no acid 20 through 116 accordi ng

to SEQ ID NO 36 B/ 30t hpivBapmpRe cliesrd v ikasieor dgPort has tharent nd Hoid

sequence COMMNYEreiing Tstate.damhmﬂla@ﬁl thaveauence framadqe agdd 2444 hraugh, L ]n%n
according to §E%%h g) The human nsonocl onal” antibody or a porti
t hereof of (472 e?éﬁﬁtsﬁFd n&l= mbRbel onal anti body has the fol lowing 35

characteristics (axapnc Qﬂ.léhiry( ajabn heaviarahairegiehy RERt Adleinhiam @Elérﬁé‘tﬂnéﬁ}@@
sequencel&6 conpr|5|ng t he am no acjd seﬂyence fromamno acid 20 th ou%h
470 dech{di FETPE LERHZEF RIS kit Sedubnce Erom amine acid 20°through

according to SEO ID NO: 32, and

(b) a light chain variable ragior has an amino acid sequence
comprising the aminoe acid sequence from amine acid 21 through 118
according te SEO ID NO: 34.

13 {37} The humarn monoclonal antibody or a portion thereof of (4},
whereln wsaid human moncclonal antibody has the Zollowing
characteristics {a) and (b):

{a) a heavy chain palypéptide has an amino acid seqguence
comprising the amiro acid seguence from amine acid 20 througk £79

20 acocerding to SEQ ID HNO: 32, and

(b a light chair polypeptide kas an amine scid sequence
conprising the amine acid segquence from amine acid 21 <hrough 236
accarding to SEQ ID MNOG: 34.

{38] The humanmoncclonal antibody or a portion thereof of (4],

25 wherein sald huoman monoclconal antibody has the following
characteristics {a) and (b}:

(al a heavy chalr variable region has an aming acid ssguence
comprising tThe amino acid ssguence from aminc acid 20 through 118
according to S0 ID KO: 36, and

30 {B) =a light chain variable regior has an amino acid sequance
comprising the amire acid sequence from amino aczid 21 threagh 218
according to SEQ ID NO: 38. '

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

35 charactsristics (2) and (b}:

fal] & heavy chain polypeptide has an amine acid sequence



(b) a light chain pol ypeptide has an am no acid sequence conprising the

am no acid sequence fromamno acid 21 through 236 5 according to SEQ ID
NO. 3B. (40) The human nonocl onal antibody or a portion thereof of any one
of (3) through (29(, wherein said human nonocl onal antibody is a nonocl onal
anti body derived froma transgenic non- human mammal capabl e of producing
human anti bodies. 0 (41) The human nono clor_al antibody or a portion

t hereof of (40) , wherein said human nonocl onal anti body is obtained by

i mruni zi r- transgeni ¢ non- human mamral capabl e of produci ng human anti body
W Al LI Mexpressing ceps, nmenbranc fractians derived fromsaid cells,

whol e nol ecul es constituting AlILIMor a portion thereof, or genes 15
encoding AlLI M on a portion thereof. (42) The human npnocl opal anti body or a

portion t hers8¥ Lo 1EHoF180 AN 2GiKe FEAHSRET dLFPRNEYLAP cAROA - ARINEH SHefhd 7 0
is a transgeficerdipgses (43 7 BYA org apertion thereof encoding a
poLypepti de sel ecte 20 frogmthe group consisting of (a) through (f) bel ow
(a) a pol ypeptide {Conpfi St hehaks nBobEreP 'sktichae PRomEMon R S8 isd e
through 117 qegending tBeSERiNG NAid28eqgbbica pebipPeRtihdesomprisifigdhig 236
am no acid sequence from 'ﬁ;f@ acid 23 through 116 according to SEQ I'D NO
30, 25 (T) é«%ﬁt@ﬁ&ﬁtF&eéﬁﬁb s t3e ami no acid sequence fromanino acid
20 through 116 acgagyli Nehé QuBER. ABnROLRLL ah®) ha dRob ¥ RERb €80 OMNAT SIENGF ke,
am no acid seque c? Lron1ap1§o @Cld 21 Lhroug§.$16 accordlggpto SEQ.I D NO
34, (e) a p&'&p@ titde CORPPFEI hg° t heiFRsis 314 EbRgantenProRPaki Ho-ibssvadisd
Zﬁ t hr ough Ja_lgmmmmiaagfatrmﬁli@' Lyl Qlé\ﬂv_agﬁ,zfr@&ﬁ dfﬁ?ﬁ%ﬂmm%@&mw&a&hﬁ |%
the am no acij uence fr.om.an no _ aci t hr oug according to

NO 38 (44)9&H§§i% P%a?58HH9ﬁFQP§§W§ﬂ:%&ﬁ&%&#ﬁ&sa pol ypepti de sel ected from
t he greup consi stitAg} of T{@hutnbhougto (fgradhedrowibdadby (8)z popoispentisef of 140y,

accor di ng t §T6SBTDIRGR S8R0 ool DAY BAIRaE b grpr TR Y A b AR e
sequence fr omaamgee.iaccks-R3mihmeErgte 1286p@icts xdi ngodasSEQ MilbhadOsnBlhody wi
AITIM-exprassing c=2llis, membrance foactions derived from said cells,
whole malecules constituting AILIM or a portion thereof, or genes
15 enceding AILIM or a2 portion thereof.

{42} Tke humanmoneclenal antibody or a portion thareof ol (40)
or {4l}, wherein said transgenic non-human mammal is a transgenic
mnousa.

(43} ADNAor = portionthereof encodinga polypeptide selected

20 from the group consistirg of f(a) through (£} balow:

{a) apolypeptide comprising the amine acid sequence fromaming
acid 20 through 117 according te 3EQ ID HNO: 28, -

{by apolypeptide comprising the amino acid sequence fromamino
acid 23 through 116 according to SEQ ID NO: 30,

25 {2) apolypeptide comprising the amine acid saquence fromaming
acid 20 through 116 according to SEQ ID NO: 32,

{d} =@ polypeptids camprising the amine acid segusnce fromamino
acid 21 through 115 accarding To SEQ ID NO: 34,

fa] apolypeptide comprising the aminge acid sequence from aming

30 acid 20 through 114 according —o 3EQ ID No: 36, and

ff} apolypeptidaz comprising the aming acid sequence fromamino
acid 21 through 116 acceording to SEQ ID NO: 3§.

f44) A DNA or aportiorn therecof encoding a polypeptide selacted
from the group consisting of {a} through (f] bhelaw:

35 {a) apolypestide comprising the amino acid sequernce fromamine

acids 20 through 470 according te 3ZQ I NO: 23§,



(c) a polypeptide conprising the am no acid sequence fromamno acids 20

t hrough 470 according to SEQ ID NO: 32, 5 (d) a pol ypeptide conprising the
am no acid sequence fromamno acids 21 through 236 according to SEQ I D NO
34, (e) a pal ypeptide conprising the am no ac _d sequence fromam no acids
20 through 470 according to SEQID NGO . 36, and (f) a pal ypeptide conpri
sing the am no acid sequence fromamno O acids 21 through 236 according to
SEQ ID ND: 38. (45) A DNA or a portion thereof selected fromthe group
consisting of(a) through (f) below (a) a DNA conprising the nucl eotide
sequence from nucl eotides 126 through 419:according to SEQ ID NO 27, 15
(b) a DNA conprising the nucleotide sequence from nucl eotides 105 through

386 according to %REQ I D Ng) % a_DNA conprising the nucl eotide sequence
from nucl eoti des ‘Y351 & RPGUERP H ® SORBE 4R AT T S FD3AREH SPHUEAgR T NARine

conpri si ng fahad@.ugeem:@@gﬁleq%n@em&fcaﬂh@ugbeQEod% ngo 8@, through 375
according to SEQ I D NO g % £ a DNA conprising the nuci eoti de segue:
from nucl eoti des ‘353 # RPo¥HRP &§3§€%F&Fﬁﬁgt®%§®l@®aﬂ@i spmruegasg Lom %F“DNA

conpri si ng tahedaugheawr@@g&eq%n@ecﬁmmh@ugbeQEQdeg w83 ghrough 380

accor di ng to SEQ Icli) ; 5;8 a_portjon “thereof selected from
a group tonsist n§ of* PRLYPAPE ﬁcFF}’rBéF’Bﬁfth(ea?mh“W-ééﬁﬁﬁe%ﬁgf Gfeamine
nucl eot i de &equenqe fehaurlc 2eat zeesrdbAgt heopsl id8fipacgprding to SEQ ID

NO 27, (b) a conprisin e.nucl eotide sequence from nucl eotides 36 39
t hr ough 749 accoré?h BﬂéE%EPgl%m%flE&s‘gaF PBRFSiISTEUERES FFRFett bR

sequence frQEE.EI.HCEeothd:@&ghQ4TDhEQUthiE@theEEQedDI ROSESE | i 31, (d) a
DNA conpri si ng th?gpucl eoti de eguence fr cl eotides, .28 throu 738
I

according to SEQ FD' NG PS3YFEE-185 “8"BRASED 0 es?”ﬂ’gn'? RE* A FEUEErae FB R
from rucl eoticdds 296thl:rmtgag;h?Eﬁoacaordﬂ.ﬂgngotBESE@lEDNCBBBS and 18 (f) a

DNALCOmpr i sing theaBKc) sotidle seahepaectLamaucest iulse e WOt S rous
consisting of (3] through (f) below:
{a} a DNA comprising the nuclectide sequance from nuclecstides
126 through 41% according to SEQ ID HO: 27,
15 (b} a DNA comprising the nueleatide sequenc:e from nuclectides
135 through 386 according te SEQ ID NO: 29,
(c) a DHNA comprising the nucleotide sequence from nucleotides
131 through 441 according to SEQ ID NO: 31,
(d} a DNA comprising the nuclecotide sequence fromnucleotides
20 BB through 375 according to SEQ ID NO: 323,
fe] & DNA comprising the nuclectide seguerce fromnucleotides
153 through 443 according to SEQ ID NO: 35, and
(f) & DNA comprising the nucleotide sequence from nucleotides
23 through 3280 according To SEQ ID RNO: 37.
25 {46) ADMNAur aportion thereof selected frama groap consisting
of (a) through {£f} below:
{a) a DNA comprising the nuclectide sequence from nuclsotidas
6% through 1481 2ccording to SEQ ID NG: 27,
{) & DNA comprising the nocleotide sequence fram nuclectides
30 3% through 743 accordipg to SEQ ID NO: 29,
(c) a DNA ¢omprising the nucleotide sequercs fromnucleotides
%4 through 1506 defined in SEQ ID NO: 31,
(d}) a DNA comprising the nucleotidz sequence from nucleoTideas
28 through 738 according te SEQ ID NO: 33,
a5 (el a DNA comprising the nucleotide sequence from nucieotidas

96 through 1508 according te SEQ ID NO: 33, and



(47) A vector conprising the DNA of any one of (43) through (455) . 5 (48)
The vector of (47) conprising a DNA according to any of the following (a)
through (c): (a) a DNA conprising the nucl eotide sequence from nucl eoti des
126 through 419 according to SEQ ID NO 27, (b) a DNA conprising the

nucl eoti de sequence from nucleotides O i51 through 441 according to SEQ ID
NGO 31, or (c) a DNA conprising the nucl eotide sequence from nucl eotidf 153
t hrough 443 according to SE* ID NO 35 (49) The vector of (47) conprising a
DNA according to any of the following (a) through (c): 15 (a) a DNA
conprising the nucl eoti de sequence from nucl eotides 69 through 1431
according to SEQ ID NO 27, (b) a DNA conpfBsing the nucl eoti de sequence
from nucl eotides 94 through 1506 according to SEQ ID NO 31, or (c) a DNA

conprising the nu o] S ce cleotid 20 96 t br ou

accordi ng to SEQ I?J'E)FNé %gg‘ 8%? TJhI{éj gg‘g%r S 1o 21‘% SEESH E 20t 1des
accor di ng t§3aﬁ’§lré‘ﬂght Hé3f @ICIc@wﬂngg( ap GE@nghNGc) 3(?a) a DNA corrprl Si ng the

nucl eoti de sequen : 5 386 according D,

MO 29, 25 (b) a %ﬁb\ corrprl Y ng t %%ﬁﬁalhgoﬁ‘ qﬂ‘en'%%yf?o?n:fﬁ[.] I{I"J‘égti% §‘u988
t hrough 375 t4&¢erding to SEQ ID NO 33, or (c) a DNA conpri si ng t he

| eot di
NG+ 375 (51) "Tho T2kt or ol CATT Conbt | AL BN ko BN RGCEECRRY T an3poF

the follow Bge(apiiavdagh (ge) *h(ca)xgh DRIA: conpri si ng the nucl eotl de sequence

from nucleotides (39 thhaHabané %@OEQE% l%cﬁ'ﬁ%l Qaggen%% fétﬁr}l $§§9NAtJ.das

conpri sing the nuet kot de sequence 1T onm nuc
accordi ng t 82SEChroIniD 233, agro39ipeg)ta SRR EBnfPi sEAg t he nucI eoti de-

sequence from nuc*gpt i H88a @&nﬁ@ﬂ%tﬁé%lﬁﬂ d‘fg.Cﬂag sgﬂpéﬁgef%c}}pnuggé é des |

(52) The vect or of (47) conprising & according to
(b): 0 131 through' 441 according to SEQ ID NO:

{c) a DNA comprising the nucleotide sequence from nucleotides-
153 through 443 according to SEQ ID NO: 35.
(43} The vector of {47} comprising & DWA according to any of
the following {a2) throogkh {e):
15 fa) a DNA& comprising the nuclectide seguence fram nuclen<idss
69 through 14%1 according te SEQ ID NO: 27,
(b} a DNA comprising the nucleotide sequence from nucleotides
2% through 1506 accarding te SEQ ID NO: 31, or
{c} & DNA comprising the nucleotids sequence from nuglectides
20 95 zhrough 1508 according te SEQ ID NG 35. '
{50} The vector cf {47) comprising a DNA according te any of
the folleowing {za) through (c):
(a) a DYA comprising the nucleotide seguence from nucleotides
105 through 3BE accarding to SER ID NO: 29,
25 (b} & DWA comprilsing the nuclectide saguence fram nucleotides
B8 through 375 according te SEG ID WO: 33, or
(¢} 2 DNA cemprising the nuclzotide sequence from nuclaotidas
&3 through 380 accerding to SEQ ID NO: 37.
{611 Tae vector of (47) comrprising a DREA aceording toe any of
30 tke following {a) through (¢):
{z] a DNA comprising the ruclestide ssqguence from nucleotides
39 through 74% according wo SEQ ID wo: 29,
{b} a DNA comprising the nucleotids seguence from nucleotides
28 throogh 738 accerding to SEQ ID NO: 33, or
35 {c) a DNA comprisirng the nucleotide sequence from nucleotidas

33 through 743 according to SEQ ID WNO: 37.



(a) a DNA conprising the nucleotide sequence from nucl eotides 126 through
419 according to SEQ ID NO 27, and 5 (b) a DNA conprising the nucl eotide
sequence from nucl eotides 105 through 386 according to SEQ ID NO 29. (53)
The vector of (47) conprising a DNA according to the following (a) and (b):
(a) a DNA conprising the nucl eotide sequence fromnucleotides ti. 10 69

t hrough 1481 according to SEQ ID NO. 27, and (b) a DNA conprising the

nucl eoti de sequence from nucl eotides 39 through .749 according to SEC) ID
NO 29. (5.4) The vector of (47) conprising a DNA according to the
ollowir.g (a) and (b): 15 (a) a DNA conprisitag the nucl eoti de sequence from
nucl eotides 151 through 441 according to SEQ ID NO 31, and (b) a DNA

oD et oS TR %52 THERSE, LEOTUL AR 0s 0 HIACHEE 200 1o
accor di ng t o fid ow2@yf diah owindg (bay and (b) (a) a DNA conprising the
NG 30, and (B) a DA copeiil g e P 8 RE5RR BT Tk Pagt Paetes
28 through 7388addardiahgsls SEQUFOIND tQBSEQSIDSBQJ Tﬂé veattor of (47)
conprisig a VA 2qpr ol Bl Qubbieya Lol LON 10 (8 00 () 8)c PG e
accordi ng t o l3ZQthpoNGit 385, aaﬂdr@bRQat@l\ﬂEﬁoﬁ[erGtn@?the nucl eot i de
(57) The vector of (A7) Bl Tarng o DRK hceome net 10 nENErgrrght R (tZs hit
(b) : (a) a DNAlosviei dRhganHe fhhcl eoti de sequence from nucl eoti des
el cot i do. sequenca™ft onehacT ST, ders 3° i Tipy B ??%ﬂ%%ﬁh%%bé hﬁlﬁkﬁ
37. 20~t%8) BR &dmoughoddéiingcackhehpa hendeloRkl Nant 2hedyndf any one of (31
through (42). (b} a DNA comprising the nuclesotide sequence from nucleotides
3% tkrough 749 according to SEQ ID No: 29,
{34) The vector of {47] I:amprising a DNA according to the
following fa) and (b):
13 {a} a DNA& comprising the nuclectlde sequence from nucleotides
151 xthrough 441 aceerding to 3EQ ID WO: 31, and
{b) a DNA comprising the nuclectide sequence fromnuclectides
B8 through 3753 a2ccording to SEL ID ND: 33,
{£5] The wvectar of {47) comprising a DNA according to the
20 following (a) and (h):
{al a DNA comprising the nucleotide sesguence from nucleotidas
94 through 1508 accarding to SEQ ID NG: 31, and
{b) a DNA comprising the nucleotide sequence from nocleotides
28 through 738 according te SEQ ID NHNO: 33.
{56) The vecteor of (47} comprising = DNA according to the

3]
in

following (a) and (b):
{a) a DWA comprising the nuclesotide seguence fromnucleotlidas
153 through 443 according to SEQ ID NO: 35, and
{} =a DNA comprising the nucleotide sequence from nuclaotides
30 93 through 380 according to SEQ ID ND:- 37
f{&7) The vector of {47) comprising a DNA according to the
following {a} and (b):
{a} a DNA comprising the nucleotide sequence from nuclectidses
9% through 1308 according te SEQ ID Mo: 35, and
33 (b} a DNA comprising the nucleotida sequence fromnucleotides

313 *hreugh 743 agcording +o SEQ ID NO: 37.



(591 The cell of (58) , wherein said cell is a fused cell obta _p.ed by
fusing 8 cell, derived froma manmal capable of producing said 5 human
nonocl onal anti body, and nyeloma cell derived froa a manmal . (50) A. genetic
reconbi nant host transforned by transferring a DNA described belowin (a)
or a vector conprising said QUA, a DNA described belowin'(b) or a vector
conprising said DNA,. or both DNAs described belowin (a) and (b) or a
vector conprising both of said O DNAs: (a) a DNA encoding a heavy chain
po_ypeptide or a por-.ion thezer  of a nonoclonal antibody which binds to
human AILIM or (b 1 at ANA encoding a light chain polypaptide or a portion
t hereof of a nonoclonal antibody which birds to human AILIM _. 15 (61) The
genetic 'reconbinant host of (60), wherein said nonoclonal antibody is a
human nonocl onal bogy (6 eric_reccr nb| nant. host. of, (6Q) or
(61) , wherein sai d o) host 58 ?:cﬂﬁ% gﬁgn %e P T &?&ﬁb@dﬁeﬁgnﬂhé’rﬂe
host of (60PfoH306$ﬁIUUwheHé2In sald 20 host |s a nannallan fertlllzed egg.
(64) The genetic g y & é wherein
sai d heavy chain pc?gn?@g%llm%% 27 bf g%‘ﬁgggg (Cgﬁ%& l”g‘ow tEgained
sel ected fr & ffﬁéigﬁoﬁpﬂeéﬂlsl gef hy=of frhe &ah&mmhg:z{;&)blé rwf)qgfbc{uz:)lvﬁﬁ s@an
a heavy £hakp,Re! ¥he 0 am sai d.sequence . from am no

aci ds 20 throﬂb 1178%%g§? |%%Fi§5§¥gg%ﬁ? r%ﬂ? eﬁi 83rﬁ559yEEW5ﬁh“ﬁHmal
lypep t i de conphfgi ngﬁtmmm@veat@rr@zseqﬂehoet tmmﬁmmmamy s 223 faftrough
116 accordi RopkR SEQ and (a6 c chain peptidecanpris

the amno acid sequen%:%%%]]%era?n‘fl aﬁl‘l r{%(E)L aéﬁ%e‘geoé/ 3385’%?'3% ctdrai ﬁ? éﬁ%
| D NO 36. Ee5rriheddgenkbev ciy'dbondr ranmedigst cgmpamylmglesaﬁdm bhrmﬂghDNAs
(63) , wher @l $3hdyhsayy PGRL ige 4 ai

pol ypept i de sel ected romT“Tt1t11P('=E:1 gar_}o%dcoﬁgl s% ng§8 E?ﬁ JOW“ n%yt( f)r}l *hF8dgh
(c): Qa) DHAgeavy chain po |ypep tide conprising the anlno acid s aquen ce
fromanino acids 20ty eMgR.440: ASGOK ML - )8

heavy chain po Iyge}iotl de coﬂ ri él% %{;lgfn}\%é§§ &B g%&%%er %%gr‘n”égnnngeé
20 t hrough E?Oﬂa@@@?ﬁllﬁgaﬂoaSEﬁ-jDPEbYN@hlEB bipds to I*U'nan AILIM; or

(bl aDNAencodingalight chainpolypeptide oraportion thersof

ds

of a monoclonal antibody which hinds to human AILIM.
15 {61} The genetic 'recombinant host of (60}, wherein said
' monoclonal antibedy is g humarn meoneclonal antibody.
(62) The genetie reccmbinant host of (60) or (B1), wherein said
fost 1s 2 mammalian cell,
{63} The genetic recombinant host of {(60) or (61), wherein said
20  host is 2 mammalian fertilized egg.
{64} The genetic recombinant host of any one of {50} thraugh
" {63), wherain said heavy chain pclypeptide is one of the heavy chain

N
polypeptides selected from the group consisting of the following {a)
through (e} :
25 fa]l ahesavychainpolypeptidecomprising the aminoacidsequence

from amino acids 20 through 117 according tm SEQ ID NO: 28,
(b} aheavychainpolypeptidecomprising the amincacidsequence
from amine acids 20 through 116 accerding to SEQ ID NG: 32, and
{c} aheavychainpolypeptidecomprisingthes amincacidseguence
30 from amino acids 20 through 116 acecordipg to SEQ ID NO: 36.
(63} The g2netic recombinant host of any one of [60) through
{63}, wherein said heavy chair polypeptide is ore of the heavy chain
palypeptide selected from the group consisting of the following (a)
*hrough {c):
33 {a) aheavychainpolypeptide comprisingtheaminoacidssquance

from amino acids 20 throudgh 470 according to SECQ ID ND: 28,



(c) a heavy chain pol ypeptide conprising the am no acid sequence from am no
acids 20 through 470 according to SEQ ID NO 36. 5 (66) The genetic

reconbi nant host of any one of (60) through (63) , wherein said light chain
pol ypeptide is one of the light chair polypeptide selected fromthe group
consisting of the following (a) through (c): (a) a heavy chai npol ypepti de
conprising the am no acid sequence (10 fromam no acids 23 through 116
according to SEQ ID NGO 30, (b) a heavy chain po' ypeptide conprising The
am no acid sequence fromam no acids 21 through 116 according to 5EQ I D NG
34, and (c) a heavy chai npol ypepti de conprtsing the am no acid sequence
fromamno acids 21 through 116 according to SEQ ID N6: 38. 15 (67) The
geneti c reconbi nan ]hostheoafv any_ one gf ig60)dthrou]g‘;h 5‘§63£” wherein, said

l'i ght chain pol ypet)l?i d& T ONe bt PReYPPERt 2 IR L U1 PEBEMdE o It amesm
the group cofisemstaminofathds {20 | otagyl ad 70 tdsomedid£)to (90 ard ight 32, and
chai npol ypepti de c?ninri g_ilr the'ﬁ?m no.acid sgquence, 20 fthom am no aci ds 23

t hrough 236 accordifg & T NGO 38R =P B IR CPRGRE s LA RS SR OSSRt Re Taen e
conpri si ng thecankmbnackdideq2enterofglond 20n accasd sy b t4Emp U MB6 36 .
accordi ng to SEQ 1 i

the am nd acid seq@eﬂcoé T??o%gﬂgﬁf%g’gaa%@%g%tf‘{E‘%&ggﬁg Iz%g{e g’&’l‘f’gr%éfzg&{ b'j’lég%ghD

NO 3B. (58) (@5 The.egeyiet Beirelionbi raatinhpslypépadye drecat ¢H&het Diggthain

Ger 1 ned bl o TRt u] S RE R Behmct it e BpRa HEEy € Tl Fab TS ae

comp r i, s ihgotdie &pi no aci d sequence fromam no acids 20 through 11/

The am no aci d seqidnod Fr e HoPatr bl L Rbutehe e al BRbar s B3 Bent e’

NO. 3_@..,—'(36_9)fﬂ'¢!l& g@m!&cimmimumsllﬁjfawm dfo (6@ IOr ()Ifjighi’r.[](.63) ,

below i1 (a) and (1 FosaRg: 2 PO bRty REELL PERPERs pTRG ol e eitnce

conpri si ng thecmnambnackeideqlienter ouglom diancasiidy 2o (HHlodgh 7034, and

Compr i 51 ng. L he. ami R adi e SdaueHee T b B o e o Phr ShEReA S dsetseneng

to SEQ | D NDEX@D, amino acids 21 through 116 according te SEQ TD WO: 38.

5 {67] The genetic recombinant host of any one of (60} through
{€3), wherein said light chain polypeptide is one of the light chain
polyvpeptide selected fraom The group consisting of the following (a)
through {c):

fa] alightchainpolypeptidecomprisingtheaminoacidsequence

20 from amiro acids 23 through 236 according to SEQ ID NQ: 30,

(b} alightchainpolypeptide comprisingtheaminoacidsequence
from amine acids 21 through 236 accoording to $EQ ID NO: 34, and
{z] alight chainpolypeptide comprising the amino acid sequence from
amine aclds 21 through 236 according te SEQ ID NO: 38. {58}

25  The genetic recombinant host of any cne of (80 through ({$3), wherein
said heavy chain and light chain polypeptides are those dafined below
irn (a}) and (b), respectively:

(2} aheavychainpelypeptide comprisingthe aming acidseqguence
from aminc acids 20 through 11/ accerding te SEQ ID HO: 28, and

30 fh) alightchainpolypeptide comprising theaminoacidsequense
from amine acids 23 through i1l6 aceerding to SEQ ID NO: 30.

{69} The geretic recombinant host of any one of (60} through
(63) , wherein said heavy chain and light chain polypeptides are thoses
dafined beiow ir {(a} and (b}, respectively:

35 la} aheavychainpolypeptidecomprising theaminoacidseguence
from aminoc acids 20 throgugh 47¢ according to SEQ ID NO: 28, and



(76) The genetic reconbi nant host of any one of (60) -through (63) ,
wherein said heavy chain and |ight chain polypeptides are those 5 defined
below in (a) and (h], respectively: (a) a heavy chain pol ypeptide conpri sing
the ami no acid sequence fromam no acids 20 through 116 according to SEQ ID
NGO 32, and (h) a light chain pol ypeptide conprising the am no acid
sequence fromam no acids 21 through 116 according to SEQ ID NGO 34. 4~0
(71) The genetic recorrbinar_t host of any one of (60) through (63) ,
wherein said heavy chain and |ight chain polypeptides are thou- defined
below in (a) and (b), respectively: (a) a keavy chain pol ypeptide conpri sing
the am no acid sequence fromamno acids 20 through 470 according to SEQ ID

NO 32, and is ( a | tght _chai.n ept.ide co r|S| t he ,am no ,acid
sequence from ani 6’ act Eggéi &i%ﬁl CESW PBLRG2 34 SeEpapce
The geneti ¢ frreeomiinant: diast ZGf tmrm-.@me 208 é&&brﬂlﬂbgugb SE63)In Nehezein said

heavy chain and |i aln ti are, t hose efined belo and
(b), yrespectl vel y: {9% ( :Ileg %ﬁgFWEEJBFQBe?)??Hé’fSWr PPN gLt K%ed? n'ﬁ"ﬁ)

aci d sequenc{63 f rﬂmmimmaadl Idsawzﬁ ctariougid 11@11&%:1@&% e Ity =SRQJeB N2 tB6se
and (b) dQ % glde coapri sing t apino acid sequence _ from
ani no ac? ds %&ﬁ' d&dr 80y 'Sﬁésgﬁ“‘ E;E?g (73) The genetic

r econbi nant host dh]anyheaeyaha@ﬁqy:Hﬂpapugd325n¢&ﬂb_mgwhméahmnsahddheqmwnce
Feapect i vel v AR K58 27 RsBunio s BE 5 BB, e Py EhaCanr B
acid s equ enc a (biom anrghbchands:oﬂ@;telprtmdgkncﬂﬁﬁﬁaa-@rmmgmﬂ.noSEQ:ilslthe*lue
30 f1om ani 13 PSS PSR S38 Moo drng Fa SRRy e isds ta) Fre
genet iNe«Beconbi nartt?lmosThﬁfgeaxwme?eabw(:G@)mthln@m‘gh:f @63) onewhér e5h t'the*::_DNh
encod 19 =ai 4 ey, 0k 110 NPEDL 0 2y e S0LL RS e ol £ 00
nucl ent i dp- Sef3msg ZBeﬂ.hwough[aMaadcd)bdn ngeamiSEQﬂD'NO 27, (a) a DNA
compr 15119, e NUGleold A S5 ISR LABNEL O, AR L el oQUSl once
from nucl eotfimhes amine acids 20 through 470 according te SEQ ID MD: 32, and
15 (b} alightchainpolypeptide comprisingthe aminoacidsedqusnce
from amire acids 21 through 236 accerding to SEQ ID NO: 34.
(72} The genetic recombinant host of any one of (60) through
(63), wherein said heavy chain and light chain pelypeptides are those
dafined below in (a) and (b), respectively:
20 {a} akeavychainpolypeptide comprisingthe aminecacidsequence
from amine acids 20 through 116 accerding to SEQ ID NO: 36, and
{b] alightchainpolypsptide comprisingthe aminoacidsaquence
from amino acids 21 through 115 according teo SEDQ ID HO: 38.
{73} The genetic recombinant host of any one of {60} throug
25 (63), wherein saicd heavy chain and light chain polypeptides are those
defined below ir (a) and (h), respsctively:
ta] aheavychainpolypeptidscomprisingtheaminoacidsaquencsa
from amino acids 20 throvgh 479 accordirg o SEQ ID NO: 36, and
fbl alightchainpolypeptide comprisingthe aminoacidseguencs
30 from amino acids 21 through 234 accozding to SZQ ID NO: 38,
{7¢) The genstic recombinant host of any one of {6U) through
{63}, wherein the DNA encoding said heavy chain polypeptide is a DNA
defined in any of folleowing (a) through (cj:
fa} a DNA comprising the nucleatide saguence fromnueclectidas
35 126 through 419 according te $EC ID NO: 27,

!s) a DNA comprising the nucleotide sequence from rucleotidas



153 through 443 according to SEQ ID NO 35. (75) The genetic reconbi nant

host of any one of (60) through 5 163), wherein the DNA encodi ng said heavy
chain pol ypeptide is a DNA defined in any of following (a) through (c) :
(a) a DNA conprising the nucl eotide sequence from nucl eotides 69 through
1481 according to SEQ ID NO 27, (b) a DNA conprising the =.ucl aotide
sequence from nucl eotides 10 94 through 1505 according to SEQ I D ND: 31,
and (c) a DNA conprising the nucl eotide sequence from nucl eotides 96

t hrough :508 according to SEQ ID NO 35. (76) The genetic reconbi nant host
of any one of (60) through (63) , wherein td3e DNA encoding said |light chain
pol ypeptide is a DNA 15 defined in any of followng (a) through (c) : {a) a
DNA conpri si n eqtzird r nucl eatides _105 through 386
according to %%%ﬁ%b 59 o ?ﬁ?% %&% g%h%?F%#%gﬁﬁhegﬁdcﬁggtlde sequence
from nucl eot i des dgith@6@@hcam5raééeadﬂhgnuolémijdé)mﬁaue&&a Ancm 2Qcteptades

DNA conpri si ngs4 ha, heqt4'3d?a‘%'%qif.ﬁgl frt(‘,%lﬂ;?m:"lﬁl ﬁﬁb ggm 93 through 380

according to SEQ I D NG, gene reco host of any one of
(60) through (63) {75Whetles arted iDNAsenobdnagt dub s Iafgl&hycbaenof)o[laﬂpephrdﬁgh

5 2 DI 5, (60 ot DAoL UL, (kLIS £ 25elel 8.9 o

conpri sing the nucl eoti de sequence
accordi ng to.BEQNY NG apg, ng)fﬂé-lDNAﬂQOﬁPﬂl shngutthe (abcl eoti de sequence

fromnucleotides 3§,thy @&h&hcgrﬁﬁrﬁg 05 Uraont & %ﬁ_@eclse[)s%lguggé{e f}ndgﬁ %h@otldes

conprising the nucl eot| de sequence rom nuc hrou
accordi ng to BEGhnyumh; i§#1 G‘?’SPY*Fiﬁélgg@ﬁeSE@ Eechébi ant host of any one of

66) th h 63 NG
o descr i b b be o EaR SR LI RREIE I B BN EHRL S MRERLLEFL
ypept i'deilis %t olgough dabér P5§GfﬁéF1§thn5Fﬁ)mSl§G(a§ a oA corrpri sing the

nucl eoti de sequencq cf r Cﬁmﬂﬂcdzﬁ%tﬂﬁﬁng 26 fhequahs 419.8060Ed! Al AuoER L Dies

NO 27, and onprising the nucl eotide sequence from
nucl eot i des %b% -31#85& *égg 38581‘:591% 8 8E® P Noy

f76) The genetic recombinant host of any ane of (60 through
{3}, wilerein the DNA encoding said light chain polypeptide is a DN2
15 defined in any of following {a) thrcugh (o):
la} a DNA comprising the nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NG: 29,
{k) a DHA comprising the nuclectide sequence from nucleptides
B8 through 373 according to SEQ ID ND: 33, and
20 {2z} =& DNA comprising the nucleotide sequerce from nuclectides
93 through 380 according to SEQ ID NO: 37.
{77) The genetic recombinant host of any one of (60) through
(63}, wherein the DNA encnding said light chain polypeptide is a ONHA
as defined in any of following (a} through (cj:
25 {al & DNA comprising the nucleotids sequence from nuclectides
3% through 749 z2ccording to SEQ ID NO: 293,
{ix] & DNA comprising the nuclesntide saquencs from nucleotides
28 through 738 according te SIZI0 ID NO: 33, and
{z) & DNA comprising the nuclectide sequence from nuclectides
30 33 through 743 according to SEQ ID HO: 37. '
{78) The gernezic recombinant host of any ane of (60} through
{63), whereln the DNA encoding sald heavy chaln polypeptids is a DNA
describedbelowin {a}, and the DHAencoding saidlight chainpolypeptide
is a DNA as described below in {by:
35 fa] a DNA comprising the nuclectide saquance from nucleotideas

126 through 415 according to SEQ I5 NC: 27, and



(79) The genetic reconbi nant host of any one of (60) through (63), wherein
the DNA encodi ng said heavy chain polypeptide is the 5 DNA described bel ow
in (a), and the DNA encoding said light chain polypeptide is the DNA
described belowin (b): (a) a DNA conprising the nucl eotide sequence from
nucl eotides 69 through 1481 according to SEQ ID NO 27, and (b) a DNA
conprising the nucl eotide sequence framnucleotides '-D 39 through 749
according to SEQ ID NGO 29. (90) The genetic reconbi nant host of any one of
(00) through (631, wherein the DNA encodi ng said heavy chain pol ypeptide is
t DNA described be:.owin (a), and the DNA,gncoding said |light chair

pol ypeptide is the DNA described belowin (b): 15 (a) a DNA conprising the
nucl eotide sequence from nucl eotides 151 through 441 according to SEQ ID
NO 31, and (b) a Eorhht iSSP ithe dntiet dvcilge issguenasenea Fue kool ¢dntdes

88 through 3ids MISRQAID N3 B3zotdig The g|netd oyd econbi nant host of any one
of (60) through 20 9&%56 wher ei n t%e ANA encodi ng sal d heavy chain
S

pol ypeptide is t hel” E?Pﬁéﬁﬂbﬁ%ﬁﬂﬂ?wa@&) hosgnaft ARy DNFe erc ddPhgtkaguagh
light chair-(pp) yReridde iset baaDMA-dessaki heds bal LY 'dha( ?ﬁ Pt g@lé is the
es

conpri si gg t he nucl eati de sequence from nucl eot| 94 t

accor di ng t PEEFITINGESR Eela U5 (&), RTENAREoRPR §F1ﬁ3dt1ﬁ§ GEérebiylfe chain
sequence fr%ﬁl%pﬁﬂidéjeﬁ %tm@%ﬁ&@wmm OE] HEQ T_D NO 33. (92)

The genetic recorrbl nant host of any one of (60) throug (63) , wherein the
DNA encodi ng sai d Rdav§ R RSEPISR: Fere Wu§1ﬁﬁé"-ld9|\ﬁi€‘a\é§’é‘?? Hedre Hiedtides

(a), and thesONA llnmlsaa@hdmmgcmmqaibmdy@eptlmm s the DNA
descri bed below in bé “Etlh a DNA co rising the nucl eotide sequence from
nucl eoti des 153 tltitoug P §ORELdAdPHg ]?%DSE PPBife S3gU=REe fHon R heetides

conprivskng tie tuehepst ide sastentind rom sricleotigesyg 93 t hrough 380
according to SEQ ID NG . 37. 35 (83) The genetic reconbi nant  host
of (SO through (‘§3Y, %Er%‘?ﬁa{‘h‘é TR iniRsi gt N2\ {gél y LF"dhe
is the 25 Dw%}d,esmetrh&m laalaomane(-aaadm@dsatﬂe HMNAe AN gedapdpkight ighai n
pol ypepti de ﬁﬁhtéhsdgy%E%F%Ftthqip agw ard(bhe DNA encoding said light chain
pelypeptide is the DNA described below in (b):
13 {2} a DNA comprising the nucleotide sequence fromnucleotizdes
151 through 441 according to SEQ ID NO: 31, arnd
(b} a DNA comprising the nucieotide sequence fromnucleotides
B8 througih 375 ¥V SEQ ID NO: 33,
(31} The genetic recombinact host of any cne of {(60) through
20 {€3), whereln the DNA =ncoding said heavy chaln polypeptide is the
DN& described below in {al, and the DNA encoding saild light chain
polypeptids is +*he DNA described below in (b}:
{a} & CNA comprising the nuclsotide sequence fromnuclsotides
94 tnrough 15068 according te S5EQ ID NO: 31, and
25 {b} a DNA comprising the npucleotide sequence from nucleotides
29 through 738 according to SEgQ TD NO: 33.
{82) The genetic recombinant host of any one of (60} through
{63) , wharein tha DNA encoding said heavy chain polypepiide is the
DNA described below in {z), and the DWA encoding sald light chain
30  polypaptide is the DNA described below in (b):
{2} a DMA comprising the nuclzotide sequerce fromnucleotides
153 through 443 accordirg to 3EQ ID NG: 35, and
(b] & DNA comprising the nuclectide sequence fromnuclectides
93 through 380 zccording to SEQ LD NO: 37,
33 (83} The genetic recombirant host of any cne of {3§) througn

(63), wharein rha DYA encoding zaid heavy chain polypeptida is toe



(a) a DNA conpri sing the nucl eotide sequence from nucl eotides 96 through
1508 according to SEQ ID NO 35, and 5 (b) a DNA conprising the nucl eotide
sequence from nucl eotides 33 through 743 according to SEQ ID NO 37. (84) A
human nonocl onal anti body or a portion thereof produced by a genetic

reconbi nant host (provided excluding the case where said host is a
fertilized egg) of any one of (601 through (62) , or of any X10 ane of (64)
t hrough (83) (85) A pharmaceutical conposition conprising the human

anti body of (1) or (2) and a pharmaceutically acceptable carrier. (66) A
pharmaceutical conposition conprising the hdan nonocl onal anti body or a
portion thereof of any one of (3) to (42), 15 and a pharnaceutically

acceptable c i r pce t| cal 03| i on rising a human
nonocl onal a%ﬁ‘lﬁbg‘é@c%}?g%d%ﬁ %)ﬁ héPeof 51f gg 3&8"} HaffadettFtalghpin
accept abl e caﬁﬂ-FEﬂp*t@B)lih‘eh@hwmmxﬁ:&id dﬁmmslin Ofty of any one of (85)

t hrough 20 (87 er al sitionis

|Ir|z?b|t5|gg3I) tp%r %ﬁﬂmglon |ntg§% %h %F' ﬁﬁ&l et By T I ‘“Y?HS lepHeldes

phar maceut i c3p Cbﬁ@%ﬁ-tl@%ﬂ oiccamydm@ of YE5)z0 Moughs, (&8, wherein said
har nace cal co s preyen proliferatio .

RI LI M exﬁ ;ssi ng ce I EI g@h (%S%ﬁ lgjgharerr\é@g&faf’éépec%ﬁ?ﬂ)%ﬁ? %ﬁDB‘aﬂﬂFWes

(85) through33(Bi7§Dug\Hhe?tG na s&d tid joba r e c3Ad | IdalNa@o@fosi tion i s used to
revent roductio f I expressi ng_cel

Bharnaceuglcal ng%ﬁut?&ﬁ¥&$¥§§§°é%§g%f %gg% ?Ef%r gﬁ %hﬁggP H?@%%QTd
phar maceut i cay acaméim irgF o inead hosd iguoel éegn'ﬂtclxﬂﬂ.rtg ahadlnsta @hnemtsQ ia

| di at I I
cell neda eﬂng’%’ AL %xﬁ?gi zdd% c?%n @&@%u:{nceanfcggﬁgosﬁl ] f1 39y opec any

(85) - =rough erein sai har mac ical i s u$e
i nduce.,Jﬁ]r ol P?%r%fl Hif of ChaT 2yt - B8Pressing cel I's. (93) The phar ITB.CEUtI cal

conposi tion. of anymne a@f fb@éﬂm&&‘é@&ﬂfhl 3591(1&7:;1 lg’ﬁer%r@:}ﬁ@ﬂug oﬁer']eh%mﬁn

phar maceutical co osition 1s used to I nduce ucti on a cyt rom
Al LI M expr es3ThEPRE! (of (34 oFo4s) Th%mbWaPﬁﬁé@éFﬁééllﬂééﬁfﬁoéFWBFﬁlb]f“ EIF LGS -

of (g5) through (Sifs) Wher epRa sl SePhRESPCRBhLEES! EBAP AN i3 USed HRnan
| nduce "monoclonal antibody or a portion thersof of any cne of (3) to (42},

13 and a pharmaceutizally acceptable carrier.

{379 A pharmaceutical composition comprising a human
monacignal antibody or aportion thereof of (84}, andapharmaceatically
acceptable carrier.

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

20 {87}, whereainsaidpharmacentical compositionisusedtoinhibitsignal
transduction into the cell mediatsed by AILIM.

{89) The pharmaceutical composition of any one of {85} through

i {87), wherein sald pharmaceutical composition is used to prevent .
preliferation of AILIM-expressing calls.

25 (20} The pharmaceutical composition of any one of (85} through
{87}, wherein said pharmaceutical composition iz used to prevent
production of a cytokine from AILLIM-expressing cell

{21} The pharmaceutical composition of any one of (85} through
{87}, wiereln sald pharmaceutical comoosition iz used s induce signal

30 transduction inrto a eell mediated by AILIM.

192.] The pharmageutical compesition of any one of (85) through
{87}, wherein sald pharmaceutical composition is-used tc inducs

rpliferation of AZLIM-expressing c=lls.

(33} The pharmacsutical composition of any one of (85] through

35 {87}, wherein said pharmaceuiical composition is used to induce

production of a cytokine from AILIM-exwressing cells.



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

i mune cytolysis or apoptosis of AlLIMexpressing cells. 5 (95 A

phar maceuti cal conposition for preventing, treating, or prophylaxis of

del ayed type allergy, conprising a substance having an activity in

nodul ating signal transduction nediated by AILIM and a pharnmaceutically
acceptable carrier. (96) The pharnmaceutical conposition of (95), wherein the
-6 substance is a protein substance, (97) Thepharnaceuti cal conpositi an_of
(96) , whereintheprote+- substance is selected fromthe group consisting o:
a) an antibody which binds to A _'L=Mor a portion thereof; b) a

pol ypepti de conprising the whole or a portion of an 15 extraceliular region
of AILIM c¢) a fu5| on poI ypepti de conprising the whole or a portion of an
extracel | ul ar regi'dfiof THS PRA EME Hecaheparer 14 lporaf envoinemot déddst Brntough
region of inmmoglphirdinheavy a e [ bingds;
AlLIM 24 (98 The phar maceut i cgﬁaﬁﬁgggg%?%ﬁ ocml?é%gml\lf%erlgnrjiﬁ%gl pHouddice
anti body t hat™ Hiardy Csoandant sC?fﬁ@t%m%tsanﬁgaéwtofu&wrﬁxqr@}ss1r«(;99a)elr1m
phar maceut i Cald GRS O N Pio [P M S8 4l ant

Al L=N. 3 The human _nonocl o}ﬁgl %tl bod%ﬁﬁany oﬁg% 3 rougwi:tze)qm
(100) Th pnar r nadéat i SalPPEsAGESHi6/ LoFoppPEL:; l\ﬁﬁeﬁéhnﬁaFantml b‘led%EtiT‘g,

agai nst Al Lidd psefaﬂ@ylawarbmaagﬁ @aad veah | Dody yofcc(n%ﬁ) 5 il @b EREnce havicg

phar maceut i cal OSI tjon of | wher ein the substance 1s a non--protel
subst ance. (afOQ)’ é ~P¥hia %-Qig SIS NasE BIC Aoy pediatedity ARBIM3@Rd
non- - prot ei my T@muﬁ;ﬂw RWApih R chamicat |y synthesized conpound,

(103) A netho substances that bird to AlLI M or AILIM
ligand conpri si ng Pﬁg P%W?oﬁf%é”ﬁ%%és%% CeRP AP R an’FhsoiisFein The
carri ek..0n yﬁuma&m anf id erodse axtyhacidndar region of Al LIMor a portion
e e 1 LoD 95y (RL BLERALS 19, 3,BOL YOSOLLUE COIPT| B0, LIS i
with a | abeldulgtamterizalsdlhatteiiron deleefmle Shgiaiting of:
a) an antibedy which pinds te ATLIM or a portion thereof;
b} & peolypeptide compriszing the whole or a porticn of an
2% extracellular region of AILIM;
¢} a fusion pﬂlypepﬁide comprising the whole or a poartiern of
an extracellular region of AILIM, and the whole or a portien of a
canstant region af immunaglobulin heavy c¢hain; and
d} a2 polypeptide whichk binds to AILIM.
20 {38} The prarmaceutical composition of (%7), whersin said
antibody that binds to AILIM is the humar antibody of (1) or (2}.
{9%) The pharmaceutical cowposition of (%7}, wherein said
antibedy that binds to AILIM is the human monoglonal antibody of aznv
cne of {3) through (42).
25 {100Q) The pharmaceutrical composition of {87, wherein said
antibody agzinst AILIM 1s the human monoclanal antibody of (84).
{101} The pharmaceutical composition of (35}, wherein the
substance is a noh-protain substance.
{102y The pharmaceutical cuomposition of (101}, wherelrn the
30  non-prosein substance is DNA, BENA, or a chemically synthesized
compound,
(123) A method for itdentifying substances that bind o AILIM
or AILIM ligand comprising the following processes:
{a) preparing an inscluble carrier on which the entire
3% extracellular region of RILIM or a portlion thereof is immabllized;

(b} preparingapolypeptide comprising thewholeextracellular



(c) reacting the insoluble carrier in process(a) with the polypeptide in
process (b); 5 (d) reacting the insoluble carrier of process (a), the

pol ypepti de of process (b] and said substance to each other in any

arbitrary orders; (e) detecting the signal emtted fromsaid | abeling
material contained in the conplex produced inprocess (c) , and the signal
emtted .,,,10 fromsaid |ahelingmaterial contained in the conpl exproduced
i nprocess (d}, respectively; and (.f) conparing the nagnitude of each of
signals detected in process fey. (104) A method for identifying substances
that bind to AILIM 15 or ,ILIMIigand conpeirsing the foll ow ng processes:
(a) preparing an insoluble carrier on which the entire extracellular -region

of AILIMIigand . or a_portion theregof is immbilized; (b reparing a
pol ypepti de 53ﬁBPPsFﬁgA£$¢N e KT AT A Y t@EGEPégsééeiéd/H%thﬁolahﬁliﬂg

portion ther egfchabel etaw thid baﬂghgegagageggéhalghat emt a detectable
signal; (c) reacting the insgoluble carrier in process (a) with the

pol ypeptide in proégés FBReCLEY Fgﬁchﬁ@l¥%%Eiﬁéﬁ?h%?el%aPF?%#E%ﬁakN%k%%sfhe
(a), the 25ppdkypeptiide itf ppmeeess (6p) and said substance to each other in
any arbigrary ordgri; §£2 deIecth% the signal emtted fromsaid |abeling
materi al ~cont ai ned®h t REXOMAExproddeSsd 1PRLEr sidsdigc) ot RRAceRd! (@ignafhe

emitted fr a@s&:aygbﬁbeabn@f et ecded AN aaidnedi At BEs oNPheX PP Aeadh 0L PEOELSS,,,
30 (d), respec%Lﬁe g; ang f) conparing the magnitude of each of signals ~
detected in ZPrdlésds¥(EF2CE65) The nethod of (103) or (104), wherein said

pol ypeptide conpri{si ngidte v} enhexstaegl laliattaegron 95iALbbMDna ROFd+ 01

her e 32 sbplal HShONPALYRSRLY 42 ol 30 & polypep Lide, Comliel e, (e
2a cofnstant fregisat dofabaimimegh obrd 4 hedeeyynehahrhelcamplektdrapul-Rarienf zsces s
{d} , raspectively; and

{f} comparing the magnituds of each of signals detected in
nrocess (). . '

{104} A method for identifying substances that bind te AILIM

15 or AILIM ligand comprising the following processas:

(@) preparing an insoluble ecarrier on which the entire
extracellular region of AILIM ligand or a portion thereof is
irmobilized;

{b) prevaringapolypeptide comprising the whole extracellular

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

{c) reacting the Znsoloble garrier in praocsss (a) with tha
polypeptide in process (b} ;

{d) reacring ths insoluble carrier of process {a), the

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

{e) detecting the signal emitted from said labeling material
contained inpthe complexproducedinprocess (), andthesignal emitted
fromsaid labelingmaterial contained in the complex produced inprocess

6 {d), respectively; and
| [} comparing the magnitude of each of signals detected i
process (s} .

(105} The method of (103} or (104}, wherein said pelypeptide

comprising the whole extracellular regionof AILIMor a portion thereof
35 isafusionpolypeptide comprisirgapolypeptids, comprising The whole

extracellular ragion of AILIM or a porxtion therzof, and the whaole
f



(106) The nmethod of (103) or (104) , wherein said polypeptide conprising
the whol e extracellular region of AILIMIigandor a portion thereof is a
fusi on pol ypeptide conprising a polypeptide, conprising 5 the whole
extracellular region of AILIMIigand or a portion thereof, and the whole
constant region of immnog |obul in heavy chain or a portion thereof. (107)
The nmet hod of any one of (103] through (106) wherein said AILIMis a human
AlLIM (109) The nethod of any one of (103) through (107) wherein said
AlLIMIigand is a human AILIMIigand. The present inventions are described
in detail herein bet. by defining term nok@gies of the present invention.
frarein, "mammal" means human, bovine, goat, rabbit, nouse, rat, 15

hanmst er, and gui nea ? 8 ﬁre erred is hupan, rabbit, rat, hanster or nouse
and parti cuFSPPF I 69 INgRERILPRELIIRdMet el Choimrotse et 1@k ritiereot .

"manmal s ot her thanpBunerysd natthodnen- huﬂﬂﬂcﬁaqﬁﬁh$" wHéEQlHegéﬂdedTy%eptlde
synam c to each qther, kﬁgggerg al | na als other that. humans défined

above. 20 TRE™PELSEGH ?inﬁﬁﬁ HEtar F edsanat &yl Anpand 45 @ portion

exi sting inthatrene, i$)m6f@ﬁﬁ:bﬂ1motlﬁmtdﬁ%%@bﬁﬂl@ﬁ?@h%ﬂgyﬁ@pﬁf@e comprising
alphabet%cal thr e letters ﬁften1or si ng hgaletter system as shown Dbel ow

glycine 1@ ¥ Fé)“’ o Lp SEUNREeEANAAR) TogheR Lo ACEEM 1AENt 8T & POBL{YR HheFect,

i sol euci ne GhHelHa vasks t:ﬂﬁs(:Sﬁtfrg)g,mtnfﬁiem&}ﬁn&l@ﬂulzlnmeavﬁ%ﬁﬁr‘h'cpr 8¢he: i on
(Asp/ D), gl ug}am c.acid (Qu/E), asparagine (Asn/N), glutan ne %)

| ysine (Lys/l recgrglr ine (Arg/R) , cystaine (Cys/C}, nethlonlne ( N@t/h@
phenyl al ani ne (Pheif)) THOsiawETWE Xhy ohéyPE ophesy (CHAML , (1ieSt,i dheeein

(H s/ H), proline P) 30, The_t ALUM' used herein is the abbreviation
f or ActlvatlsérirIa ﬁﬁgﬁglﬁ% aLyﬁﬁﬁacgtghrmunormdulatory Mol ecul e, indicating a
mammal +.ah cel | sunfagp rMiecdtddiavitngniyhenstsficiloy® amkFufictilor) , aherein
al ready descri, revi,ous report preferably a human--derived

Al LIMin paF?ﬁ@ ﬁ&#egforgg§gnﬁFe ﬁﬁ?%?ngﬁﬁgﬁail%%n$nnunolOQY,VbI.

12, No. 1, p. 51 - 55; GEhBapt efet e ssr-onMuey ; BAABRE2S 1 bighuian)de tRAASRE2B i fr ),
SAAB2127 (rﬁb &%%ﬁ%@%%’t%@%lﬁAﬁgé%%g &¢ tﬁgnggegent invention.

Barein, "mammal” means human, hovine, goat, rabbit, mouse, rat,

1>  hamster, and guin=za pig; praferred is humar, rabbit, rat, hamstar,

or mouse and particularly preferred is hu;nan, rat, hamster, or moussa.

The term “mammals other tozn humans® and “ron-human mammals?
used heresin, ars sytomic to each other, mezning all mammals other
than humans defired above.

20 The Term “amito aclids” used herein, mezns every aming acid
existing in naturs, preferably thosa described according to the
alphabetical three letters system or single letter system as shown
below:

glycine ([Gly/G), alanine {Ala/aj), wvalire (val/V), leucin

25 (Leu/L), iscleucine (Ile/I}, serine {%er/5), threonine ([Thz/T),
aspartic acid (Asp/D), glutamic acid (Elu/BE), asparagline [Asa/N),
glutamine (G1ln/Q), lysine (Lys/K), argirine (Arg/R) , cysteine {Cys/C},
methionine (Met/M), phenylalanine ([Phe/F), Tyresine (Tyr/¥),

ryptophan {Tro/W), histidine (His/H), proline (Pro/P).

30 The term *AILIM” used herain is the abhreviation for Activation
Inducible Lymphocyte Immunemodulatory Molecule, dndicating a
mammalian cell surface molecule having the structure and functicn
as already described in a pravious report, More prafezably a
human-derived AILIM in particular {for example, International

35 Immunology, Vol. 12, No.1l,p.51-55; GenBankAccessionNumber; BAAB212D
{human}, BAAR32128 (rat), BARB2127 {rat variant), and BAAB2126



Alternatively, this AILIMis also referredto as |1 COS (Unexam ned Published
Japanese Patent Application RIJIP-A) No. Eel 11-29599, International Patent
Application No. W98/38216), and these 5 abbreviations indicate the sane
nol ecul e. AILIMIigand” used herein nmeans a cel.1 surface nol ecul e which
interacts with said co-stimulatory nolecule AILIM (1COS), and is referred
to as B7r, B7RP-1, G.50 or LICOS (Nature, Vol. 402, No. 6763, p.327-832,
1999; Nature Medicine, Vol. 5, Na. 12, p.1365-1369, 1999; 0 J. i nmunol ogy,
Vol, 164, p.1653-1657, 2000; Curr. Biol. Vol. 10, No. 6, p.333-336, 2000).
Mor eover, "Al LI M used herein al sa includesa ool ypeptide having substantially
the sane anino acid sequence as that of All4%M of each mammal described in
t he references, and parti cularly preferably, that 15 of human AILIM
Furthernore, (@.f AlLIMvariant which is simlar to the rat AILIM

vari ant al ready r forted (CGenBa: _k Accession Nunber; SAA82127) is also
included in Al LI MAbe riets viedwe il A T LI LE mlsiogeafe nrshito herkid {lnedasdned

defined to hﬁaslﬁsﬁé@l baﬁang@@ngaaeﬂ% qﬁ% §catQ Her gl ay’ pﬁhyp%ﬂ%&' C!L 3 o3aging

essentially idontical ani no aci seque nmeans vari ant pol ypeptides as
descri bed bef®wprmmatoral Fatesdg é@?tlhégélv&rlﬁm pePyHePE 2Hek, haarsl these

bi ol ogi cal ah]BEQ*P?éEl&ss eﬁmrﬁa«aé '%@%ﬂ@'xﬂﬁec Qelhe natural type AILIM
(particularly preferabl uman-derived Al LI M, they a: e 25 pol ypeptides

of this invention."&Fk ‘Yﬂ-h"éé@dhéﬁ%éﬁﬁﬂ-@ REAnF seeplbhcair fgfoa pelean by arhich
type AILIN §pcubichs auphradid chpis@irﬂﬂ%t%gyd n{a%'c@ti%s Mﬂz@f el y érholéo

anm no acid residues, nost greferabl 5 amne acid residues are deleted

and/ or rodi f FREETENA TRRHAIER Eeff’%iﬂr:aﬁﬁw OB IRRE N adei™e - Baildiée, No. 6763,

preferably 1,tg@2103sm ﬂ@a@Cltﬂaﬁﬁ% %aiclﬁestvuﬁoaprxﬂfz enabl ¥ ish@ﬁ@éﬂ AGag;
acid resi dues are added. Furt her nor e, e vari ant

havi ng}—plaura rt‘f“‘mud"fc’]toﬁé(se Shbdeidt-uPt 6ﬁ53fﬂeﬁf% i &HDQMHFFFcﬁ}%ﬁegﬁH a]ijq Pon

of amino acgd HeshuBHE) I’Eﬁﬂ'{ﬂ nol ecule. "AZ LIMIligard" in this |nvent|on

I def d to h 35 b Al LI I
human AL LI W and. AT gar i { Tk 0P RUP R Ry P 48 SO 99 T Feth GaREy P v

i nvention caﬂubetmemxb,dthﬁ stfie oflfliig Qid seguence as that of AILIM of sach
mammal described in the references, and particularly preferab;y , that
15 of khuman AILIM. Furthermore, a human AILIM variant which is similar
to the rat AILIM variant already reported (GenBack Accession Number:
BARE2127) is alse included ian *AILIM* of this invention.

“AILIM ligand” used hersin is also defined to have a similar
meaning as above,

20 Herein, "“wpolypeptides having essentially identical aminoe acid
sadquence” means variant polypeptides as described below.

Tha*t is, as long as these variant polypeptides have biclogical
proper-ias essentially egquivalent +o the npatural =zype AILIM
{particularly preferably the human-derived ATLIM}, the arne

25 polipeptidesof this invention. Like those ha{ring amincacidsegquence
of the natvral type AILIM, in which a pluralicy of amine acld residues,
preferably 1 to 10 amino avid residues, most preferably 1 ta 5 amino
acia rasidues are deleted and/or modified, and to which a pluralizy
of amine acid residues, preferably 1 to 10 aminp acid residues, most

30 preferably 1 toe 5 amine acid residues are added.

Furthermore, they may be variant polypeptides having niurality
of these substitution, deletion, modification ard additior of amins
acid residuas in The molecule.

“RTTIM iigand” in this inventicnisalsodefined rohaveasimilar

33 meaning as azbove.

ATLIM (particularly human ATLIM) and AILIM ligand {particularly



to gene reconbi nant zechni que, appropriately using well-known nethods in
this technical field such as chem cal, synthesis nethod, cell culture

nmet hod, etc_ or these nethods with nodifications. 5 Such substitution,
deletion, or insertion of am no acids can be achieved according to the
usual nethod (Experinental Medicine: SUPPLEMENT, "Handbook of Cenetic

Engi neering"” (1992) ; and so or.) Exanples of nethods for prodccing nutant
pol ypeptides as nentioned above are synthetic oligonucleotide site-directed
". 0 mutagenesi s (gapped dupl ex nethod) , point nutagenes i s by which a
paint nutation is introduced at random by typeatnent :rith nitrite or sulfite
t he nmet hod by which a deletion mutant is prepared with Sal3l enzyr, and the

| i ke, casse e mu si s, Jlinpker scanning nmethod, mss incorporation
net hod, ni s %ﬁ?ﬁéﬁ%‘ﬁéﬂlﬁddnﬁ%%é&ﬁ@ﬁglgym#@a&spr%amrbﬁd iat@ddition

Synt heti ¢ omogmmke@amﬂenant Q.e&hh@@jh éﬂﬁﬁ&%‘@ﬂeﬁ;ﬁ@@%@el@!“ﬁh@%nﬂﬁLﬂ%@E
can be, for , €€$ ﬁ agerfO{%E s follows. The regi on esire

mut ageni zad Ts—&t HRBERAES §lgﬁﬁﬁﬁl@%@F@FH%%%?&PQHR%%ET@%ﬁ%@a§ﬁ1%@U1tur%
prepar e them&rcm@kie steanded thhage mBNAC Al bk hRR o1 PNAa2@ ~al . ML3 vect or

wi t hout gnber gtlon IS Ljinearized by restriction enzyne treatment, DNA

is mxed®with the EFRg?%bgFTth’efd“ pHRTEBR . CHdREREHEATaBE AT LR Fetidsegan

and anneal edet hetébyetiabgi:0gdi 88 PR HLPL&Xa DNfe “h s Shbdetinfontal Medicine:
afions_are .introduced 1sh brldlzed W th the

ol i gonucl eot i de _i_nto_which nut
gapped dupl@%%%Nﬂmgﬁafthéanggﬂﬁfoggds%F?Eh?aﬁnﬁkﬁﬁﬁ¥9%ﬂrea )DNE&SdaEe onl .
prepared by the reashpdas wift mBNudol Yeer m@_&d%ﬁt%apoﬁynéﬁhdé@t Ss
cells, def|C|ent n%ﬁ négnatch repair Etg{lwty, are trans fected
DNA. . <ol i “EOTE™RMt hGTPYEupPrEss Y™ %Fﬁ%)/%ﬁ%?quQ$ﬁ95}qﬁti§%q? lﬁ?ﬁﬁﬁd
phage S0 anduaﬂlgxenphage{s;amiehmmmbaé thigtat, i gl rad Qu 8&¢@eaetls b?@rh‘ﬂm ek mﬁd
by which a ﬁpln U ok é/ duc Wi t h, n|tr|te %hli es, for gng
the principl& ﬁéﬁt 56 Y T RUPRRE WEER TH ﬁ%1?°f8&s $8re
deam nat ed mhecmang@daﬂpmmn@hlatdelhyponamutiniuls gykpsakrad witio Auladl bn=gnd
guani ne int a i g ated DNA is_intro.du ced into A
T and "G gpéaggarepﬁade % nEg %HGEQEHEE&EWA“TnkeFeéﬁégpi 8|?ﬂ~§88au§é35
hypoxant h- réﬂ¢u¢acrhplcammbﬁmﬂbnusmatamnpamhasmﬁthiwﬂmh.xy@mﬂtneyntnesis
adenlne-% 3 %xgkAgtCBI respectively, in the DNA replication. Actually,
rande

single-s
Synthetic cligonuclezotide gite-directed mutagenesis (gappsd

duplex methed) can be, for example, performesd as follows. The region
desired to be mutagenized is claoned into M13 phage vector having amber
mutation to prepare the single-stranded phage DNA. After RF I DNA

20 of Ml3 vector without amber mutatier ia linsarized by restrigticn

enzyme treatment, DHA is mixed with the single-stranded phage DHA

menticoned abowe, denatursd, and arcnealed thereby formming “"gapped
duplex DNA.* & synthetic oligonucleotide into which mutations are
introduced is hybridized with the gapped duplex DNA ard the

25  closed-~circular double—stranded DNAs are prepared by the reactions
with DNA polymerase and DNA ligasa. E. coll mii5 cells, deficient
in mismatch repalr activity. ares transfected with this DNA. E. coli
cells without suppressor activity are infected with the grown phages,
and only phages without ambar mutatien are screened.

30 “he method by which a point matation 1s introduced with nitrite
utilizes, for example the principle as mentioned below. If DNA 1s
treated with pitrits, bases are deaminatad to change adernine inta
hypoxanthina, cytesine into wraeil, and guanire inte xanthine. If
deaminated DNA is introduced invo cells, "A:T* and *G:C* ars replaced

33 with "G:¢” and "A:T*, respectivaly, bescause hypoxanthine, uracil,

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



fragnents treated with nitrite are hybridized with "gapped duplex DbNA", and
thereafter nutant strains are separated by manipulating in the sanme way as
synt hetic aligonucleotid.esite-directednutagenesis 5 (gapped dupl ex
method). ' _n addition, "AILIW herein also includes "a portion" of said

AKI N?. Herein, "aportivn"meansapol ypepti deconpri singar_ypartial sequence of
t he above-defined AlILIMam no acid sequence. Preferably, said portion

i ndi cates the extraceltuiar region iD of above-defined AILIM (particularly
preferably a human AILIM or any portion thereof. "AILIMIigand” inthis
invention is also defined to have a sim |l ar 3lneani ng as above. "Portion" of
said AILIM (preferably the extracellular region 15 of AILIMor any portion

t hereof) can .,y [ I wn, nethods in this .technical
el d ab doscrrBod Baron o sasda rapfECuttBRN" Aciirldy bR By era nta
r econbi nat i o regeRRitqubTeatetieni thl nisyhthesis hytriidd zedr whyhs tigepbky duplex
cleaving AL (rpaLt.lcu e y I LLM, isol.ated by.cell, .

cul ture net hg%{ﬂauéi E%‘H Z%g%%%gggh%‘?éggﬁz@%e%%%%ﬁ 'sﬁg’/%f“i%ﬁdo YAF‘%;XLN?H@W
can be al so prdpwr aatdyayias $wthet hods igasudbserideed tboVier e tibmntagenesis

anti body"s of S alHN¥ENE QN LSnd shuman anti body which - binds to the
above- defi necJ%%F%IEM }grﬁﬂébg_oﬁl%i“ﬁr@]@?her eof (particularly 25

pr ef er abl yahuman- déni &M iomnpragddti”oheheteadl)so i8pbgileschd Ipyrtiisnrreafissaid
hunman- deri veq ;pghyclmaal ; ,anki %‘b@‘:@ﬁ% ; 0L e L
serum or humgin -deri vedl rr'on% I oné'l ant | bo%%%&E’%E%ﬁt%r%%ggpg%élﬂgﬁtr%%o%ﬁthal
"Ff uman nono€EaHERCENPELEHY" abpventislitagdnbibEY | sninduredd SHTPwNBe! onal

anti body whi ch bi ndg.to-Lbe, aboyes i AildsMaQr RaPQLL ] 1t i1
(partieul arly pref er%b?%{a%umn-dgﬁf/%d&iﬁﬂﬁl\lﬂ gr g 1yggrgt ?gn%geﬁergﬁféﬁﬁl‘rﬁ
9

speci fi.cel | yolapboyfsdedhonsAEbRpr (R Rt SHanAY PaBferakdy eohymamntrikgflomns
of the heavyaghabBrtNogh2hBreq@nd the variable and 35 constant regions of

the light chain (L;chain) consist of hunman imunoglobulin derived from gene
encoding 5 aid hu! PARLIt 9288 GBuFRLs 1nYentioR 5 ied spebddist P hauemys HitnkeF
x chain or hueBRi¥gchai Bbove.

“Portion” of said RILIM (preferably the extracellular region
13  ofATLIMoranyportientherecf) ceanbeprepared according towell-known
methods in this technical field as described below or according to
theirmedified methods by genetic recombination technigue or chemical
synthesis method, or by suictably cleaving AILIM (particularly
preferably a human AILIM) isolated by cell culture method using
20  proteoclytic enzymes, ete.
*PFortion of AILIM ligand” canbe alsoprepared by similar methods
as described above.
“Humarn antibody” of this irnvention is a human antibody which -
binds to the above-defined AILIM or a nortian thereof (particularly
25 ©preferablyabuman-derivedAILIMoraportiontheresf). Spacifically,
it means a numan—derived peolyclonal antibody (human polyclonal
an“ibedy, humar antiserum) or human-derivedmoncclonal antibody (numan
manroclonal antibody) . o
*Human moneclenal antibedy* of this inventicn is a humar
30 monocleonal antibody whichbinds ta the above-defined ATLIMor aportion
thereof (particularly preferably a human-derived AILIM or a portion
“hereof) .
More spacifically, all the regions comprising the variable and
constant regions of the heavy chain (H-chain}, and the variable aad
35 constant regions of The light chain (L-chain} consist of human

immunoglsbulin derived from gene encoding said human imminoglcebulin.



Human nonocl onal anti body which binds to AILIM (particularly preferably

a' ruman-derivedAILIM of this invention or aportion thereof 1is a human
nonocl onal anti body having characteristic defined in any 5 of

af orenenti oned {5) through (42) or (841. Mre specifically, it includes

vari ous human nonocl onal anti bodi es havi ng various characteristics and
industrial applicability as described in exanples and draw ngs bel ow. A
preferred enbodi nent of human nonocl onal antibody of this . __Oinvention is
a human nonocl onal anti body which binds to AILIMor a portion thereof
defined in any of aforenentioned (5) throudie (47° or (B41l. Most preferable
enbodi nent is a hunan nonocl onal anti body mhich bi nds to human AILIM as
described in. (30 39) .. A5 "H nmonocl onal .anti bo of ,.thjs |nvent|on
can be prepale %12 %ﬁ%ﬁ%%ﬁf%ﬁ%mﬂnﬁq In§ éﬁn“c ""r"fonlqﬁlif}F’rﬁnr“h

produci ng hunman &hmmmomwrwtﬂbnamyaotlbh@y|whmmmo@énﬁs(anthgamﬂ)[mkfuradmaily
bel ow. (a) [ rtifLGi hlished cell Lline S

af orenent i O%ﬁ@%’{%yﬁt? Preurar ‘yre%rp‘gk“lé:r f)Jr'yteitus 0 U 85&3?@&”‘ E‘Lﬁ\% eé%
the cell suriacehuofbh m@@ﬂb@miﬁl reeddiiidyansv ted |chpreparead aisi mgadénetli tn any
reconbin tlon te hn| 0 S ve-d f| ed AILIM

(particu arly pre B r} lﬂ%%cﬁnjaén) d@?‘% ﬁbﬁl\/j oﬁ{ € cell surf ace: (c) a
cell lysate obtaln&dbysepamemzahgycelisaﬂncku@mm|(Muzfdﬁii hufah oror(dnlomedl
a polypeptlde LI | ar referably a @ n- d ved
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aforenentio an extracel u af region ypepti de (so
Al LIM of AJQIAA%%b{tlcularly preferably a 35 human-derived AILIM purified

fromsaid culture Mf@f@ﬁm@ embddi m@nR Ol a%m(amﬁasﬁ@ai@ﬂay aplrt%aa@almch

t he extracel | ul ar regi on or any preferable peptide thereof )
chenically S}gym%s'p:zéagman AILIM as described in ({30} or (33)
15 *Human monoclonal antibedy® of this invention can be prepared

by immunizing following transgernic non-human mammals producing human
antibody with any of the immunogens {antigens) described below.
ta) a natural cell or artificially established cell line
expressing aforsmentioned AILIM (particularly preferably a
20  human-derived ATLIM) on the cell surfacs;

(&) a gehetic rscombinant cell prepared using genetic
recombination techriques so as to express above-defined AILIM
fparticularly prafezably a human-derived AILIM) on the cell surfaze:

{c)] acelllysataocbtairedbyseclubilizingcells aforsmantichs

25 in (a2} or {b), or a polypentide fragment of AILIM (particularl
preferably & human-derived AILIM) purifi=sd from said cell lysate;

{d} a genetic recombinant call prepared wvsing genatic
racombination techniques so as to express a portion (particularly
preferably the extracellular region or any preferable peptide therzof)

30  of above-definedAILIM (particularlypreferably a human-derived AILIM}
as a soluble polypeptide;

e} a culture supernatant obtained by cultoring the genetlc
recombinant cell aforsmentioned im (d} or an extracellular region
tolypeptida ({seluble AILIM) of AILIM (particularly preferably a

3%  auman—derived AILIM) purified from said culture supernatant, or

(f} a portion (particularly preferably the sxtracellular



AlLIM (particularly preferably a human-derived AILIM. Furthernore,

nonocl onal anti body of this invention can be also obtained fromculture
supernatant by culturing a "genetic reconbinant 5 host" [herein, said host
is an eukaryotic cell other than fertilized eggs (preferably mammualian cells
such as CHO, |ynphocytes, andmyeloma cells)], which can be prepared by
transformng a host with cDti As (preferably a vector containing said cDNAs)
encodi ng each of the heavy and |light chains of such a humar, nonocl onal

anti body of this invention 10 using genetic reconbination techniques, and
whi ch produces genetic reconbi nant human nbhocl onal anti body. Specifically,
t he nonocl onal antibody of this invention can be obtained by culturing
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non- human. produci ng human an y IS I nmunize sai d antigen
in condj h@ti @ﬁ-“-ﬂﬁt?ﬁn%qzﬁéﬁﬁﬁbé“éﬁjlava@ﬁc@é%ﬁéroc%%%lh&ﬂ-@bﬁﬁﬁ%ﬂ% genetic

Pol ycl onal a&@hgggyngﬁtbguﬂgﬁamgﬁgéiéﬁngéﬂﬁhﬂ$§gedfronsald|n1nun| edani mal .
Monocl onal anti body can; be nmanuf actured by preparing fusion cells

(hybridomas)  fronPR&FHE B Body=hs @W@nqi@ﬂé | pEtikef#t @ ERéfn Beyention can

iremuni zed apamBbtaaned BiE|RAMRuEEkS gWhbR: MO AL PAMHA ROM SR QdYEENGa@biir ialnys
and cloning 35 said hybridomas to se..ect a ¢lone producing the nonocl onal

antibody wi CF ACSPERFREZORRE| MFYY Herqymd aﬁtﬂ’géﬁ ufed T IHERINIES ng ft s
mammal . As Mim@espeshf iiBakbyn, MeA0E! pRat ant hhodyikaanhecprepar @dnds than a

fertilized egy (preferably mammalian cells such as CHO, lymphocytes,
and mveloma cells)}.
In addition, human monoclonal antibody of this invention may
. be a human mongcclenal antibedy having any isotype belonging to IgG
20 {IgGl, IgG2?, IgG3 and IgGd), IgH, Igh (Ighl and IgaZ), IgD or IgE.
Preferaply, said monoclenal antibody belengs to IgG (IgGl, IgG2, IgG3
and IgG4), more prelferably IgGl, IgG2 or IgG4.
Buman moroclonal antibody of this invention can bs prepared
by immunizing transganic non—human mammal producing human antibody
23  such a5 human antibody-producing transgeric mouse described bhelow
with any of the immunogens (antigens! aforementioned in {a) through
(£} according to kiown commonly vsed manufacturing method.
That is, for example, said transgenic non—-humanr mammal producing
human antibody is immunized with said antigen in combination with
30 Freund‘’s adjuvant as the osceasion demands. Polycleonal antibody can
beobrainedfromseracol lected fromsaid immunizedanimal. Manoclenal
antibody can be manufactured by preparing fusion cells {(hybridomas)
fromsaidantibody-—producing cells isolated fromsald irmanized animal
and myeloma cells with no autoantibody-producing ability, andclening
35  said hybridemas to select a clone producing the monocleonal antibody

with a gpecificaZfinity to the antigen ussd for immunizing the mammal,



descri bed below. That is, said human anti body-produci ng transgenic

non- human manmal (particularly preferably "human anti body- produci ng
transgeni c nouse") is inmunized by injecting any of the immunogens 5

af orenentioned in (a) through (Wintradermally, intranuscularly,
intravenously, into the footpad, or iptraperitweally once to several tines,
or transplanting said i munogen into said mammal . Usual |y, i nmunisations
are perforned once to four tinmes every one to fourteen days after the first
i mmuni zation. Anti body-producing cells ara L-x0 obtained fromthe manmmal so
i mmuni zed in about one to five days after ,the last immunization. The
frequency and interval of thrnucizatior cgh be appropriately arranged
depending on, e.g,, property of ti_ imunogen used. Kybzidomas that secrete
a human nonocl onaHoamnt spedyfdanlbyg, Ienprépanéd dntithelynetdwdbef pKephesdaad

MIStein | Nabuees VL 200, | BRA92 497 LAR(AL) A0d, byl umdl (1 eq Tethod,
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i mmunogen used f he i mmunization tentioned above,” for® exanple, by enzyne
35 |nnunoasé@?u§85ﬁnaﬁsﬁﬁdlo i mmunoassay (Rl A) and enzyne-1i nked

i mruno- sol vent asgayr{&hS8) th3b sdbe=fOnoctohah ARhLROdhE: aaRibesPreguced
fronlhybrldggggaggd by the method of Kihler and Milstein {Nature, WVol.254,
op.495-497 (1975)) and by its modified method. Namely, hybridomas

are prepared by fusing antibedy-producing cells contained ina spleen,

lymph nede, bone marrow, or tonsil obtained £rom the human
antibody-producing transgenicnon-humanmammal immunizedasmentionesd

20 alove, prefarably a spleen, with myelemas without
autoartibody-producing ability, which are derived from, preferably,

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

or more preferably, a mouses, rat, or bhuman.

For example, mouse-derived myeloma P3/X63-AG2.553 (ATCC HNo

25 CRL-15801, P3I/NSI/1-Agd-1 {K3-11, P3/X63-AgB.ULl (P3Ul), SP2/0-Agl4
(3p2/0, Sp2), NS0, PAI, F0, or BWL147, rat-cderived my=loma
210RCY3-ag.2.3., or human—derivedmyeloma U-266AR1, GMIS00-6TG-AL-2,
De73%-6, CEM-AGR, D1RLll, or CEM-T1S can be usad as a myeloma used
for the ¢ell fusion.

K14 Cellsproducinngnoclonalantibmdiea{forexample,hybridomas]
can be screened by cultivating the cells, for example, in microtiter
plates and by measuring the reactivity of the culture superratant
in the wall in which hybridoma growth is obasrved, te the immunogsan
wsad for the immunizarvion mentioned abowve, for example, by enzyme

35  immunoassay sSuch as radio irmeunocassay  (RIA] and enzyme-linked

immuno-solvent assay (ELISA)] .



cultivating the hybridomas in vitro or in vivo such as in the ascites fluid
of a nouse, rat, guinea pig, hanster, or rabbit, preferably a nouse or rat,
nore preferably nouse and isolating the antibodies 5 fromthe resulting the
culture supernatant or ascites fluid of amanmal. Mnocl onal anti bodi es of
this invention can be manufactured on a large scale by the follow ng

nmet hod: (1) genes (cDNAs, etc.) encoding each of the heavy and |ight chains
of said nonocl onal antibody are cloned fromsaid hybridomas; ~,i0 (2)

cl oned genes encodi ng each of the heavy and |ight chains are inserted into
separate vectors or a single vector to prepfe the expression vector; (3)
sai d expression vector is transferred into a fertilized egg of a desired

non- human manmmal ( ; saigd. f i) e ransferred
with the gene is %g:anbnsp 5%%2’3‘ i ﬁ??}?ﬁég%‘f ?r‘&g"s %%"P@?@& 9%8[’%@‘%%"{-0&%%%#%
a chineric @oktHAENAMEahybYBjonng dnt hetromtd Ay warmd sokbnes iin tve ats aditih
anot her non-fUBN  MBTE] transgeni.c. nQn-hugar ( e, .goat,

sheep or swi ne). fb mﬁth‘ﬁgﬁégﬁgﬁ %S?h%aeggﬁ'o g3?§922é5y§%%%131éﬁﬁg%ﬁgPﬁg
i ncor por at ed® HHER e réfdofeRb BT RferRally proodicedd andlet{6y thomnttidodikk

of said % ansgantke RAANIHTRE tFN M ure L 202~ ﬁ@gm%%sdﬁ%#ﬁéﬁ%%ﬁi. d

human nonocl onal antibody géne - 1s obtainhed on a ['arge scale
Sci ence, April, 1@@’7’;0%'3?@- Antibodies| pfvebinagitvevtion tae kelManufegducedg

the nonocl ongl 5 antddhodi &s1£ady, ba Perfioed depandiyig on, e.g. , the
property of cells to be cultured, the object of a test stud and the

C y
various conditi onsi1lof IENEEI {FURS ng Lifet hBECOBY DU sTaRh IfowhenberTemnchadat

or any nutri&dindredi gadarhyesk {4 kRewohasale edifd ¢rofl @M A%ybxidomas ;
mai nt at-ni_ ng, and 3Q storlgggthe hybri domas to ﬁroduce raonoci anal "anti bodi es

in cubedPe  super dgt!anfIOERAnPHES SPCHSLER Raal L hrd Y SRAVE BFEMight chains

concentrati cirdBtisarcedcines SHmdie ety IVCRBA b8y IR AidHc Ok ol OV FR LitHM
concentration HEM nedium_and h igh cal ciumconcen*trationmedi asuch

asMCDB104ned’tH S5 VENHEdT U D : MEMhedi ur, RPM 1640 nedi um ASFla4 nedi um
or RD nedium The{dasghidegkpresdi ot figr texappeeregel Ao NOMRRES i7ad
cyt oki nes, 336gq aontq/aordélaairéeocysnci;nrl?{u %Q:ti ?na%na ' asrtliic . Saléb%%%r‘].:?e;s depending on
t he
15 (43 said <fertilized egg transferred with the gene 1is
transplanted into the uterus of a foster mother to obtain a chimeric
non-human animal;
{5} by furthermating said chimericgeat with another non—human
mammal, @ Transgenic non-human mammal {(cattle, goat, sheep or swine)
20 with gznes en-::;oding each of said heavy and light chains incorparated
into the sndogenous gene 15 produced; and
C {6) from the milk of said transgenic noen-human marmmal,
moneclonal antibody derived from said buman monoclonal antibody gens -
is obrained on a large scale (Nikkeil Science, April, 19%7, p.78-84}).
25 Cultivating in vifro <the gells producing the mongelonal
antibodies can be performed depending on, a.g., The property of cells
to be cultured, the ohject of a test study, and the various conditions
of a cultivating method, by using known nutrient media or any nutrisnt
madia derived from known basal media for growing, maintaining, and
30 Is:oring the hybridomas to produce meoneoclonal antibodies In culrure
supernatant.
Examples of basal media are low calcium concentration media
such as Ham'F12 medium, MCDELSI medium, or low calcium concentration
MEMmedium, andhighealeiumcencentrationmedia suchasMCOBIG4 medium,
35 MEMmedium, D-MEMmedium, RPMI1640 medivm, ASF104 medivm, or RDnedivm.

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



obj ective. Mnoclonal antibodies can be isolated and purified fromthe
culture supernatant or ascites fluid nentioned above by saturated 5
anmoni um sul fate precipitation, euglobulin precipitation nmethod, caproicacid
met hod, caprylicacid nmethod, ion exchange chronmat ography (DEAE or DE52),
affinity chromatography using anti-inmunogl obulin colum or protein A

col um. Human nonocl onal antibody of this invention includes human ~0
nonocl onal anti bodi es consisting of the heavy chain and/or |ight chain of
whi ch ami no acid sequence for each chain have one or nore amr acid

resi dues del eted, substituted or added. Herein., 'nore am no acid residues”
neans a plurality of amno acids, specificafly 1 to 10 am no acid residues,
preferably 1 to 5 15 am no acid residues. A partial nodification (deletion,
substitution épgfrggon or on) _as descri bed _above can, be introduced
into the am WY act d Eeaﬂﬁncgoggaﬂuﬁaﬁrnﬁﬁ@@?&ﬁa@@ﬁﬁﬁﬁ&ﬁﬁf(ﬂaHQH "B\t §eeh
by partial @ahierdiven of base sequence encoding said am no acid sequence
This 20 partial alterat $e gequence, can b nt.r oduced by, stapdard

net hod usi ng knowrﬁ%’??% S c@fﬂt% Pieagenadi Bt é&ﬁﬁ?‘gﬁ‘é B oEurf\é p%oﬂ“e
Sci . hUSA VOiul1|8jr,e pmﬁﬁaﬁﬂmﬂ&ﬁﬁ;l okg&éh“t'é];r gmgganmenhuanadaabubedy pg@dueam
non- hurmap manmme artigcul ar ant i bo i ng_transgenl c nou

whi ch |sg 25 WP Bt eﬁugﬁﬁ)dllﬁgﬁ tJo@'pr";‘e d"‘;’cp ogﬁ?‘ﬁbp’cg |r%5'rf§1‘)°
literature (d‘ﬁtm:a: ﬁemdtrnectﬁmd\{oiaprﬁflp.clﬁﬂﬁd.meﬂ.ﬁ&ﬂ 1Na1temﬂ1£aﬁe&m§mmd@aphg

15, p.146-15 i she, panese Tr ns atjon of Internatio
Publ i cati on. *\y é%%%f %gﬁﬂﬂ § aq™ Bgﬁéghy ?FéﬂglﬁfﬁanTﬁunog*Obulln
Publ i cati on Murt-ieloﬁ PO9ISIn A\lldsddemrﬁm ence, June, 30 p 40 50 1995;

I nt ernati onal Pat ng . Pu 94 25

368, p. 856- 859, 1994;"4n BJKBF d aJnap St aﬁg} it | ’?{m l%bﬁ%la%daogn fgran

E?ei MOOZB@?nmbm)aISpecﬁ.bpdatﬁ ytorsalsdimgrﬁnt}amhela@dycqmndandﬁgrtln.ghs;qé'mm
mce can be, ﬁ&ﬂp@éﬁdﬂ{nﬁr@ a@ﬁmlegueﬂggng SEIH QLR LAY 3@%9%@@&&5

foll owi ng processes arin ROCKOUT  TDUSE ogenou
unmunogl obul LB 7cehbdyys mt@:enemhﬁﬁnmmadomm lafdashet i vat ed by

substituting at |easfa;y, *more amino acid residues” means a plurality of amiro

acids, specifically I to 10 amino acid residues, preferably 1 to 5
15 amino acid residues.

A partial meodification (deletion, substitution, inssertion or
additior) as described above can be introduced inte the amino acid
seqgquence of human monoclena® antibody of this invention by partial
alteration of bass sequence encoding said amiro aeid sequence. This

20 partial alteratien of bass sequenca can be introduced by standard
method using known site—specific mutagenesias techrigue {(Proc. Natl.
Acad. Sci. USa, vel. Bl, p.5662-5666, 1984).

“Transgenic human antibody-producing non-human mammal”

particularly human antibody-predocing transgenic mouse which is

25 preferred emhodiment, can be prepared according te published
literature [Hature Genetica, Vol. 7, p.13-21, 19%4; Nature Genetics,
Vol. 13, p.148-15§, 1997; Published Japansse Translation of
International Publicatior No. Hel 4-5D4385; Published Japansse
Translation of Publication Wo. Hel 7-509137; Nikkel Science, June,

3¢ p.40-50, 1985; Internaticnal Patent Publication ¥o. W0O94/25385;
Wature, Vol. 368, p.858-859, 1994; and Published Caparese Translation
of Publication No. Hel 6-500233, atcol)

Specifically, said human antibody-producsing tranagenic mice
can he prepared, for example, using techniques censisting of the

17 fellowing processes:

{1} preparingaknocksutmouse which endoganous imeunoglobulin



a portion of gene locus of the nouse endogenous i nmunogl obulir, heavy chain
with a drug tol erance marker gene such as neonycin tol erance gene) by

honol ogous reconbi nation; 5 (2) preparing a knockout nobuse w tch endogenous
i mmunogl obulin |ight chain gene (particularly the is chain gene) is
functionally inactivated by substituting at |east a portion of gene |ocus
of the nouse endogenous inmmunoglobulin [ight chain with a drug tol erance
mar ker gene (such as neonycin tol erance gene) by honologous 0

recombi nation; (3) preparing a transgeni c nouse which desired region of the
human i mmvnogl obul i n heavy chain gene Locus is incorporated into the nouse
chronobsone using a vector represented by tRe yeast artificial chrcnosone
{YAC] capable of carrying a giant gene; 15 (4) preparing a transgeni c nouse
whi ch desi I exed 010818 gdie L sNEITRR IO A0U At dd 80te AN, Q908 10GYS ..
(particularly the K chain gene) is incofporated into the nouse ¢ ONDSONE
usi ng a vectdPCTERTeREHBIE BPCEAL Y Ehet M 34 finsiogle nehso hvRaneg LoRAQ) i apabie
of carryingcla @i aAtchgBNEru@ b 120262k REERAE | Ah A {fgh%ﬂsgem&o&%%:eg\é{i'ﬁggnce

endogenous inn#nggl bttli.n heavy and lig chai ns gene | ocl —are
a chﬂ

functi onal | y#=% %Rﬂ%ﬁﬂF%Mﬁ%ﬂ?mﬁﬁﬁéﬁﬁ§6ﬁe is incorporated with the
desired 5 regions{zxf Qeébagin@B&dﬁ&%&ﬂnﬁﬂﬂﬁa@ﬂl@ﬂ?%ﬂﬁggggw i?:Hthlagngéull%n

chains gene |l oci by mating knockout and transgenic mc orenent |
25 (1) throubi4)chiatmriRie afBrOriderdar Iphdhab oy ehddscigeped Wsodkaotinnasey

can be prepaigstiy 2ty subkooriben e it abhetr PN QI bReyARUSE, KRdQgeRQUs
i mmunogl obulir. gene |ocus wiith a foreign narker gene (such™as neomycin
t ol erance géﬁ@iﬁ%é@@d’%?%n&mﬁﬁﬁgm]@'égh’bi FRERBrERD-R rEE Patbgairalsgzgene
| ocus so as mofkd:0 eneealsafigechs FokohPeihNatiliasdldcen Yeh8p HAl domologous
honnlogo%s recomhi nati.on, for exanple, a nethod referred to as positiveé
negat i've Ysel ECITH1ENS  icar. be used {Nikkei Science, May, p.52-62, 9941,
Func'lt)i onalh_ i nagti }/[at}i opreﬁ:athm%ia ;&Hﬁeghﬁbuhﬁﬂiﬁi&@a}h}it@hdéﬁir@ﬂr&gﬁcﬁ} |o(fﬁﬂ5,e
can be achieve .or .exanpl.e, . introducing a lesion into a part. af t -
or C-regi on.ehﬂ%'} B Fg,gi)bl.ln)rﬁéa&i?gn?h?lw%%bﬁﬁ%ﬁaﬁ l%@“?ﬁgﬁ'??@/dﬂt@n%a?
t he i nzuunogholnd ichrbmgkbtmehas indg foveexanptayechajg} by the yeast artificial
chrcmosome (YAC] capable of carrying a giant gene;

15 (4} preparing a transgenic mouse which desired region of the
human immurnoglobulin light chain gene locus (partlicularly the g chain
gene} is lncorporated intc the mouss chromosome using a wector
represented by the yeast artificial chromosome (YAC) capable of
carrying a gisnt gene; and

20 {3} preparing a transgsnic mouse which endogencus
immunoglobulin heavy and light chains gene loci are both functionally
inactivated and which chromosome is incorporated with the desired
regions of both of the humap immunogleobulin heavy and light chains
gene loci Ey mating knockout and transgenic mice aforementioned Iin

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

The above-described knockout mouse can be precarad by
substituting the suitable region of the mouse endogencus
immunoglebulin gere locus with a foreign marker gene {such as necmy<in
tolarance gsne]| bassd on homologous recombination to inactivate said

30 gene locus so as not TO be rearranged. For the inactivation using
sald homologous recombination, for exampla, a method referred to as
positive nagative selection (PNS) can Ge used (Nikkei Sclence, May,
p.52-62, 1934},

Functicnal inactivation of the immunoglobulin heavy chain g2ne

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

part af tha J- or C-regicn (for example, CU region). Anrd functicnal



C-region, or a region extending over J- and Cregions. A transgenic nouse
can be prepared according to the method as 5

usual | yusedar produci ngatransger.icanima 1 (forexanpla, see "Hewes t Manual
of Animal Call Experinent", LIC press, Chapter 7, pp.361-408, (1990)y.
Specifically, for exanple, the HPRT-negative (hypoxanthir_e-guanine
phospheri bosy' transferase gene deficient) ES cell (enbryonic stemcell)
derived froma normal nouse blastocyst ..,; is fused with yeast containing
the YAC vector inserted with the gene encgding said human i nmunogl obulirn
heavy chain gene locus or ligh'- chair. gene |ocus or a portion thereof and
t he HPRT gene u%ﬁng sgherpnéad fusi on nethod, ES cells whose nouse
endogenous (E8RETEE-hbBEtatef AU sdie Iisy bi gt gded taf Eos elxenpde , by cHATR)
sel ection meehothe Ihkhevad, ther ESamls, Sof eanab@IS AR o 0 ddyHCLoE o Bl Badx
fertilised sggJthaiggg tgon1anotther.nornal yse (bl astocyst) (Proc.

Nat | . Acad. “Sci’.” O8A- *%81°17, “Ro® 1$9:OPp #8BA<¥394°r258d): ap st~ pagiong.
4,873,191). The bhlastronystid actusansphamnd grdgied heddhaiws of anotBhog as
nor mal use gﬁlthe %ﬁ§ter ther. Then, chinmeric transgenic nmce are born
from 20 1 he P88 er SN ot L8~ FEEMAGSThE 20 FRdr [ X $5HeREhi eef Hevafth
normal ni ceMahebérafandime 1t Cals Gapiee | Mene."3r BIO K NedcrBy tBRtT Ngp . 8Be_a07,

het er ogenei genic rgce.w.th,each other, honogeneic _transgenic mce
are obt ai neglgégg di ng t?pﬁﬁngdéf:aﬁ?av\s.‘ﬁe 'HEFH v of %‘%né‘%ﬁgﬁﬁwat”e

aBti body" us‘.bgpbmanhhipeegmmir%lgim\s@rmdrghoﬁqamﬁa&sma&:his@ géﬁgidﬂfi%fiehﬁg ES3
above- nent i og¢l ona tipady 0O e present .invention an
speci fical | ?/?ﬂi E%ﬁﬁ% %Hgg(sa‘%*“} ‘?e,ﬂaabcpﬂ‘;"éfé ftr—‘*\?m( ariCABEd W&@ﬁeﬁgéafﬂﬂ’st
anti bosy , $EvEused i tidisakt focesiabid itkedi &Y vemrodAhsgsitagl el o mhiengane
anti body) ( i, | . 41-456 {1996]).,30. "F
(ab' y2" angﬁgggéﬁgégﬁ‘ gﬁ%F5§3@§35§?1¥ggé ang?ﬁﬂuﬁgﬁ %ﬂﬂﬁqﬁ1ﬁﬁﬁ%5n%%l%h%
anti body) wehpis gsreticass suskoasipepdiareamfphpheiitRTanhe ueansg sphaasvla.
ti body frag : 06 d I ti Lr o | t LSUlf]
bonds in thgﬁﬁ?ﬁge@%@%hs%éx?gtg?%g*%g?%\ergn ea%{%%flgé[?%%se'%\%]%qghgﬁg%{.‘%&g&
exanpl e, paPath erka Yign dpBeraEnoiladreB3bydHaldl ¢ bechbrmsisthache Bhage
regi ons $£xi g} b e . i:ns t Hate .t N
honniogéﬁs a%%?%%d????ggﬁgﬁﬁgdﬁﬁ“ﬂﬂr%ﬁéggj@%ﬁgﬁlgﬂéﬁ%f%gﬁgégégdéﬁﬁbﬂcii?“*d
chair-, varFapPeri@gicohnosnglapoyse cidiartocyst) (Proc. Natl, Acad. Sci. USA,

Vel.?7, No.l2, pp.73B0~7384 (1980}; U.5. pat. No. 4,873,191). The
blastocyst 1s transplanted into the utarus ©f another normal mouae
ag the fost=zr mother. Then, chimeric transgenic mice are born from

22  the fostar mother mouse. By mating the chimeric transgenic mice with
normal mice, heterogeneic transgenic mice are gbtained. By mating
the heterogeneic transgenic mice with each other, homogeneic
transgenic mice are obtained according to Mendel s laws.

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

25 invention means a partizl region of the above-mentionsd human
monocional antibody of the present invention, and speciflically,
includes F{ak’)., Fan', Fab, Fv {variable fragment of antibody}, aFfv,
dsFv {disulfide stabilized Fv), or dAb (single domain antibody] (Bxp.
Opin. Ther. Parents, Vol.&, No.5, pp.441-456 {13498]).

30 "Flab’).* and “Fab'”" can be produced by treating immunoglebulin
{moroclonal antibody} with a protease such as pepsin and papain, and
means an antibody fragment ganerated by digesting immunceglobulin near
the diswvlfide bords in the hinge regions existing betwesn zach cf
the twe H chains. For example, papain =~leaves IgG upstream of the

35 disulfide bonds in the hinge regilons existing between gach of the

two H chalns to gererate two homologous antibody fragments in which



constantregi on) , and anFi chain fragnentconposed of A (lichainvariabl e
region) and Cal (Ti region in the constant region of H chain) are connected
at their Ctermnal regions through a disulfide bond. Each 5 of such two
honol ogous anti body fragnents is called Fab". Pepsin also cleaves 1gG
downstream of the disulfide bonds in the hinge regions existing between
each of the two H chains to generate an antibody fragnment slightly |arger
than the fragnent in which the two above-nentioned Fab' are connected at
the hinge region. This antibody L.Ip fragnent is called F(ab')2. "Binding
rate constant (ka)" herein means a value indiicating thebinding strength
(degree) of saidnornoclonal antibody to the fTarget antigen calcul ated based
on the antibody antigen reaction kinetics. "Dissociation rate constant (kd)
neans a val ués ddrtatrngowrresad ofi dsodkatiakr stardrgtlle Cegdree) aofl &qild chain
monocl onal  anij ey € adB [ o '§§&ﬁj ' c Kd), O
is a val ue otr?)%dai ned tbyé:tm(:?ilnl?/i’di ng :ggfcga&& Ss chIiIE: on raﬂ,%;d%%f%%bgﬁg%m-%gm
sai d bi ndi ng negtien)cemst Sitl ((Kd) teyabwel n Thies ecoomistrantrscrime uged thalin) are
represent th I+i4t Y+ ai Lan I iy : It
activity to %foﬁ;\%}t r a'?{i ggegntfggﬁﬁgggﬁdﬁ%%ﬁ%ﬁ%%@gﬁggﬂ %g*ggg%gg%%&?orﬁ%@
to variou$ metthedsh twghptodease seat 1godn irgzuannsiisgcal bediebdi. al Passiayaks ¢
Bi acoreX {Amarsham E?@ra&%@er@ém &3S iHd @i@.sb‘lE'égcﬁﬁgﬁ?giﬁ é‘%ﬁggug%gﬁ&qs
3 c}i d ues o n

experinmental nmethod aftached to said kit. ka, andKdva tal

usi ng sai d kifXiFTdrgxpreysed $RCHI M Setd 1 dt chid v NONDgREr&Tte an antibody

respectivel y £ gl k@ly@fm? 1RGHe2t etiSik ORYRr APLIESH bi:Rdi fB; RCHWUI t ¥y,
of nonoclonal _antibody tested, and snaller Kd val ues”show stronger antjgen
neutral.i zi ng 2&M&T dPPEAFRBSREe FORRACHBASL i B3R FBSdPTof Thisantibody
i nvent wonn i n@rde®rithase cal3efayitag i he ka, kd or Kd value as shown in

following (1) throygh (3): 1) human nmonocl gnal _anti body which binds. to .
human A LIMor a pggfpéﬁh?h%%%%fcqﬁetq‘?W%g&Bﬂndpﬁﬁei’ét%e & A ek AdbFatt s

X 2a (1M Set)e pindiist psfef abbyrded of 061 hdAdEBEEI] ehtIDEEyY HohdWwabdet
ronoct onal angihody which, B 008 e, ALY 438 8 RULLISE el el .
Preferably 1 @issb@iscithseareoredressunid0(kd3) hosns aoncdhenal ndid thody the
whi ch hafSa EEEEEJE%EEXQ%OE{%QEHEh {degrze) of sald monoclonral antibody from the
target antigen. “Dissociation constant (Kd)” is a value upbhtainesd by
dividing said “disspciation rate constant (kd) " by said *birding rate
constant {(kaj” wvalua. These constants are used to represant the
affinity of sald monuvclonal antibedy to antigen and its activity to
20  neutralize antigen.

Said constants can be analyzed according to various metheds,
and can be easily analyzed using a commercial assay kit BiacoreX
{Amersham Pharmacia) or a similar kit according to the manual ard -
experimental methodattached to saidkit. ka, kdandEdvaluescbtained
25 wusing sald kit are expressed in l1/M.3ec, 1/Sec and M (mol) units,

respectively. Higher ka valuss irndicate sTronger antigen binding
activity of monoclenal antibody tested, and smaller Kd values show
stronger antigen nentralizing activity of antibody.
Human meonoclonal antibody of this invantion includes thoss
30 hawving the ka, kd or Xd value as shown in following (1) through (3):
{1} human moneclonal antibody which binds to human ATLIM ox
a portion ther=of with the binding rate constant (ka) of 1.0 x 151
(1/M.88c) or more, preferably 1.0 x 10° (1/M,Sec) or mare.
{2}  human monoclanal antibody which binds te human AILIM or
35 a portion thereof with the dissvciation rate constant {kd) of 1.0

¥ 107 {1/8=c) or less, preferably 1.0 x 107" {1/S=c) or less.



AlLIMor a portion thereof with the dissociation constant (Kd) of 1. 0 x
l0-' (M or less, preferably 1 0 x 10-2 (M) or Less andnorepreferably 1.0
x 109 (M or less. 5 1n this case, each value of ka, kd and Kd descri bed
above is expected to slightly fluctuate dependi ng on various conditions at
the tinme of neasurenent with a margin of error but with practically no
fluctuation in indexes in general. "Mnocl onal antibody-producing cell" or
genetic reconbi nant ~0 human nonocl onal anti body-produci ng "genetic

reconbi nant host” of this invention {therein, said host is a cell excluding
fertilized egr- neans any cell producing aforenmenti oned human nonocl onal
anti ho.- of this invention. Specifically for exanple it includes cells

descri bed in any #a of follow n ro (%%6¥b is not limted to
them (1) human mondcl BHERS P %]r G&E% Y B ith S‘Et%lrﬁé’&tbvnifn%ﬁ”@?ﬁg
af or ement i orpelt. M aanid-Acdy- [Ih@d’%lfn@rlﬁ:haﬂﬁgeﬁiﬁoﬂﬂﬂtbwm Mty N o r

t he above-define antl n) .and coll,ecting the cell fromsaid
i mruni zed aﬁrﬁg¥9ﬂ2ﬁﬂ%2?giFBFg§éﬁt JFQ&Eﬂué%%ﬁDcebﬂ ?%9%??&5?&Fqﬁﬁﬁﬂﬁﬁ§§bby

fusion of Uhajhumﬁﬁs mompchenpdsant i body- produci ng B cell thus obtained with
a nyelong cel | der .from mamal éS% genetlc recombi nant human ponocl oha
gn' B

ant i body=produci n iSeCRESr eRBFD] < Ikaopisi At By EPafsivphichgve is
cell eXC|UdlégpecﬁHﬂfﬁﬁ & 18 geeltly andchybite- depanfing @%aﬁﬁﬁfhué}iadﬂﬂﬂl&%§eat

hanst er ovari.an) cel . BHE hanster ki dney) cell hocyte such as
nyel oma) WTH t éﬁﬁ% %é?djhﬁnﬁﬁrﬁ%%dﬁf@ﬁépraﬁggﬁﬁﬁél@béﬁélvallf
encodi ng trﬁtrmﬂh@muaEMdh(Hhtﬂﬁﬁe#ﬂuxxhr@kﬂaﬂaﬂ ight Vain, or both genes)
isolated fromsaid hu nocl_gnal, anti roduci ng B cell. or n. 30
monocl onal ant i body:35< gﬁﬁ@?ﬁ EBHYCBFP ﬁﬁgﬁglﬂ%h%ﬁ r%ﬁ??t%qu¥ﬁﬁ8ggﬂPén
rfconﬁknantIhgm§ﬁ1mnnmmﬂdwmﬂ an&ﬂbbh@dwrﬁﬂoduﬁgngq@@@@i¢Cré@ﬁmﬁﬁnﬁﬁ&nhgeeklof
af orenentioned, i n neans_a i,c reconbi nant, cal odu

the genetic & H%?%igﬁ g&%ﬁﬁfﬂrﬁ ﬁﬁﬁgg}%ﬁhlﬁeﬁﬁeb ﬁ?‘%&?e&% ?éartn@{ﬁ%‘feg
cell 35 deSQﬁ&Eheﬁ #@howe 11N pebiuainghe fhybnedetanal of een tienesl 4ial( 2ntiAad,

"host" in "genetic reconbinant host" of this inventio. 41 includes, in
addi ti on to‘Vaerﬁ% M 4 cel |'s as descri bed above,

Specifically, for example, it includes cells described ir any
15 of follewipng (1) through (3}, bu* is not limited tao them:

{1} thuman menoclenal antibody-producing B cell obtained by
immunizing aforementioned human antibedy-producing transgenic
ron-human mammal with the above-defined immwunoger [(antigen and
callecting the cell from satd immunized animal.

20 {2} aforementioned fusion gcell {hybridoma) resulted hy fusicn
of the human monecloral antibedy-producing B cell thus obtained with
a myeloma cell derivad from mammal.

{37 genetic recombinant human monoclonal antibedy-producine -
genetic recambinant cell sbtained by transforming a cell excludin.
25 said B cell and hybridoma (for example, CHQO {chinese hamster ovarian)

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

with the gene encoding said humarn menoclonal antibody [(gens encoding

the heavy chainer that encoding the lightchain, orboth genes) isclatad

from said human monoclonal antibedy-producing B cell or human
3¢ menoglenal antibody-producing fusion cell (hybridoma).

Herein, the  genstic  recombinant  human  monoclonal
antibody-producing garnatip recompinant cell afsrementionad in (3}
namely means a genetic recomoinant cell producing the ganetic
recombinarnt of human moroclonal antibedy generated by the B cell

is5 deseribed abovs in {1] or the aybridoma aforementioned ir (2.

and, “heost” in “genetic recombinant host» of this inventlon



fertilized eggs of any non-human mammal s (goat, sw ne, sheep, cattle, etc.)
. By transferring a gene (gene encodi ng the heavy chair, or that encoding
the light chain, or both genes) encodi ng any nonocl onal 5 anti body
{preferably human nonocl onal antibody) to human AILIM of this invention
into this fertilized egg, a genetic reconmbinant fertilized egg of this

i nvention can be obtained. This genetic reconbinant fertilized egg is used
to prepare trarisgenic animals for manufacturing the aforenentioned protein
fromthe mlk on a large 10 scale (N kkei Science, April, 1997, p.73-84).
"A substance" conposing the present inventign, specifically "a substance
havi ng an activity in nodul ating the signal transduction nmedi at ed by

Al LIM, and QLS

ci ubs ance havi ctivity in .

i nhi biting prolrit é?gflétgggkijiﬁﬂf ?Fﬁﬁm@Eﬂi ? 5F ig §$C¥ﬁﬁFﬁ???ﬁ&0VE;
producti on ofeataywktﬂm@gisyoﬂlamesamgamﬁhls"[gdmanswﬂn@atsuéab cattle,
subst ance prggg § t@%aqgk re a art ficial ¥ ed arbltrafg .
subst ance. sfance® “Férate t‘%g"asgﬁgf’a A HFRG ‘f"nbg E?M”Féﬁ'&” r that
"subst ance bﬁndndgngotﬁéLIL@Etgahdinhe09|hoahsgemaamseﬁmmﬂimgtﬁﬁy moddelonal
substancegin Le or a are subst a Here, "t
si gnal trans gcéﬁgﬁy ?%; ?nﬁ angféﬁaf?tF8H¥HﬁHi@6 M of
t hr ough AIL|MplbeadwagttOnauwtmuﬁhxﬁ ﬁﬂrﬁitﬂiqiﬂaggJ ahqnakmnelﬂtdbmblnant
Al LTM expressi cell pL. l;i_f er ac_ovyati
|nact|vat|on§o?g&g?Lé$ %%% 5s ?ls i o *bna éﬁa# ég% ‘%ﬁ a%ﬂﬂ?tﬁEPSFlc
produci ng anrerbmobiazyt detdiilieeflr ony AISLthnémr psspage ﬁ&iﬂ:ﬁ;}anfhﬁn&mals for
subst ance' ein S ce nd "

ﬁgggﬁanceﬂ.ﬁ%ﬁé@S«igdlee?ne!tr‘@t_%n&% RE-Q E%ﬁbé? rR Efi‘é' e toﬁs a2l large

non-protein su roféern Ahces

fol |l owing0 38cpdkypépkiele, 5@h¢m%@dy£ﬁ%&¥mﬂ§&ﬂimuﬂ Téntdddody, a nDnocIonaI
anti body, or a po&{i - d ard 5
preferably the hu#%f%%ﬁﬁiﬁ%gn) Q%ﬁES@Q% ?¥S§££n %}E% stance Fécgﬁly
anti body, thé@asuiistance h%vlpr@faérmlyu‘af mmudmnhanmmdgnawmrmﬁgct an

subst ance | Sn8agags! 0pahranyi bodia n3Pe LhsSHRNLANGP Jyyan et 10k KgSax

non- human nanna deri v mono ¢l ona anti bod 0O a reco
chineric nDnééFéHatFahth@bd?lta“HZPrﬁéééﬁ%$?mﬂﬂ QﬁJﬁéﬁﬂﬂeéxﬁﬁﬁééiﬁgmﬂﬁllﬂ or

anti body; ind ; QURRAL PPPOE! PWlduction of a cytokine by AILTM-expressing cells”
means a4 natural substance present in the nature, or a artificially
prepared arpltrary substance.
*Substance* related to “substance binding to AILIM™ and
“substance binding to AILIM ligand* hearein also means any natural
20 substance in nature or any artificially prepared substance.
Here, *“the signal transduction mediatad by AILIM* means the
signal transduction through ALLIM, leading ©o a change c;f an arhitrary
phenotype in the AILIM-expressing calls (cell proliferation,
activatiohofc&lls,inactivatianofcalls,apcptusis,andﬁara¢hanqe
25 ofanabilityforproducinganarbitrary cytokine fromAILIM—expressing
cells),
“The substance” can be mainly classified into “a protsin
substance® and "a non-protein substance”
Examples of the ‘“protein substances” are the following
30 polypeptide, antibedy {(a palyclonal antibkody, a mencclonal antibody,
or a portion of a monoclenal antibody, and parTticularly preferably
the humar antibedy mentiocrned abova) .
When the supstance is an antibody, the substance is preferably
a monoclonal antibody. When the scbstance 18 a monocleoral antibogy,
35 trke substance includes not only 3 non—human mammal darived monoclonal

antibedy, but also 2 recombinant chimeric monoclenal antibody, a2



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

nonocl onal anti body prepared by geneticengi neering, and specifiCal Iy 5
means a chineric antibody such as nouse/ human chinmeric ronocl onal anti body
whose vari abl e regi ons are derived frominmnogl obulin of an non-human
manmal (nouse, rat, hanster, etc.) and whose constant regions are derived
from -human i munogl obul in. The "humani zed nonocl onal anti body (CDR-grafted
antibody)" of ~.;0 the present invention is a nonoclonal antibody prepared
by genetic engineering and specifically nmeans a hunmani zed nonoc=or al

anti bor whereina portion or the whole of tshe conplenentarity determni.
regions of. the hypervariable region are derived fromthe conplenentarity
determ ning regi ons of the hypervariable region from 15 a nonocl onal
ant i body of %?g%-%ﬁarbﬁwﬂnﬁ%@?l%%, ravibefty and. Junanerprasework
regi ons of the-irydable region are derived from the framework regions of
the variable region tram human i munogl obu-L in, and the constant region is
derived from humafie&®eofdantr Y- omhinfritogrimaianaampdody” is a
conpl enent aridnb dmaN N ¥ 1Kb depkeps rad biyNe e sy iabl £,y I 884 egeg&t%ang}
the hypervari ab?e region in t'he variable Tegion of’ an antlbody and neans
three redi ofe3NR éhBime&try aR4PEEY Farlnt Marse/ hBiarg shimesdst mgarclonal

(conpl enent al-idimdet RRALRI RYF L5 U eSq TRMaCERZ - 8psk GERZ) -im%ogféaﬁﬁm&kaf
regions of the variable region mean fou 25 conparatively conserv regl ons
| yi ng upst r SamOdoHHBRASBMIBHL hERYNEEH Hate PRMEE=EonpTenknd Mhpsgerenatantg

regions (frammors 2eel Rfived FR2m FRAanaREmER4Yy1obA1Lher words, a
humani zed nonocl onal anti body neans &hat in which all the regions except a

portion or the whoF& OFUmafel 2 MOSns-oner 4akinady det8rataAfRES aTeditony ) dt of
t he hyggnVarﬂl‘@'}:@el’s@ﬁfzoﬂnﬁénﬁicﬁl@niilmﬁnﬁ&_mBﬁél-aﬂﬁiﬂmd%d pEARGlaNgl, gahkbody
have been replaced wth their-. o%%fiﬁondlng regions derived froma human

_nnanoglobuﬁqﬂlna?héngoﬂQFaﬁ@e?b€+ LY Ssared R f YRS MR RRAP ARG o BT FFROhds

the am no agitkrsgauangeriahar ept the fRshe | SOHHRE G AR GEIETI8eredbR;.. |
35 1g&, 1g&A) ., 1gM IgA Igg, and IgE The _constant region of a humani zed
nonocl onal F68Fy ©F t . %r SYRTE VARt PonTBIh Be RE2at SFFORPAU- ARAR 53THE

i mmunogl obulddmp lkalkangirngytd: tenminioiy pegi Miebher abd wypkeivas ibhee region from

15 a monoclonal antibeody of an non-humar mamral (mouse, rat, hamster,

etc.), the framework regiens of the variabhle region are derived from

the framework regions of thevariable region fromhuman immunoglobulin,

and the constant region is derived from human a constant region fzom
immunoglobulin.

20 The complemantarity detarminirng reqgions of the hyperwvariable
regien exists in the hypervariable region in the variable region of
an antibody and means three ragiens which directly and complemenzary
bindstoanantigen (complementarity-detarminingresidoues, CDR1, CORZ
and CDR3). The framework regicns of t{he variakle region mean fou

25 comparatively conserved regqions lying upstream, downstraam or betwaan
the three complementarity determining regions (framework region, FR1,
FR2, FR3, and FR4). "

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

30 complementarity determining regions of the hypervariable region of
a non-human mammal-derived monoclunal antibody have heen replaced
with “heir corresponding regions derived from a human Zmmuneglodalin,

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

35 IgG3, IgG4), TgM, 1A, IgD, and Igg, The conpg+ant ragionof a humanized

monoclonal antibody in the present invention can be that from human
)



constant region of human 1gG The framework regions of the constant region
derived from humani nmaogl obulin are not particularly limted. Wen the
substance of the present invention is a polypeptide, 5 the substance

i ncludes the foLlow rng pol ypeetide, a fragnent of -..'ne polypeptide (an
ol i gopeptide), a fusion polypeptide, a chemcally nodified arse thereof.
Exanpl es of an oligopeptide are a peptide conprising 5 to 30 am no acids,
preferably 5 to 20 am no acids. The chem cal nodification can be designed
dependi ng on various purposes, 10 for exanple, the increased half-life in
blood in the case of administering in vivogzor the increased tolerance
agai nst the degradation or increased absorption in digestive tract at the

oral admnistration. lgfanp]aes of the polypeptide are as follows: 15 (1)
Apol ypept i de *EBHPPFSPRG 1 heLRABRELRY hKopahYi dACEFPAR eRtedegeblyl ait regittm

AMOAILIM  (2koAstust ey BEMhbiiien GRERT i Bi ! ' e
extracel | ul ar Ohggh n ofrﬁAI L I Mand t%gpv\holélegg%ﬂgwgg?t ?%[gi%l?s gb%::%!rl]%%aon sedhe

region of inf8 - RCHEAR M Wi framapodip Ehins Bo hgiaptl thendaicd it 15imided.o

ATLIM Exanpl es ofgidie £HROBupEOLEEE F @rDNeyo FNG: 3L A sC3l '
synt hesi zgd gg\rﬁrpg nd. Here, "DNA" neans " U\lAECOI’I’OlI’I sl ngﬂgleglgrgiﬂa ypeptids,
s e

nucl eot i wange LRelpRRSoFNe HOMLeHi Ry PolYRSRELDNA & Kengotnt usbfilk
as an anti sebigpepbiENA NS TREHEHGH:) degl : aucl i
sequence of DNAiEl%&?uging cDNAdanéjgeﬁénic %%% °§§§§g¥ﬁgp?ﬁg§aﬁggéeﬁﬁfﬁ%}?
(preferably TREMEARA PFR) TLERERF £ i HfARP lele odnains ldaTmsRddls iavRi Bi peptide
TRNA | nt6 & BOLELn by Par i 2inc, DNA of A ehcad ng Al TERSD R eTne
into a protein thridi.zin r. encodi n e
"parti al nucEéS?%ﬂ%lgéﬁHéﬁgétlgg &%&%ﬁ%é&?%Q¥Eﬁe¢%P?ﬂﬁgESﬁ§bvaéiBﬁ?FP&Pﬂsesr
nucl eqtide séquercanpdeprittisnginoraabid r asyrALIbEr 16f HDYEL €Qhi A% |dudd, of

arbitrary re%ioph.TPe arti.al nq;leotide sequence consi§ts of 5to 100
consecutive ROBFEHT %%gfgpfafé?aﬁTy %* 1 5hgo IncRaset | Yot HAT ot FeRES o Be
pref erabl y 5degrsQatiomsenutinveedseduabestities; iandigkisid: veoreapt efieralkl ywoho
30 consecuti : eotides. Wien the DNA is used as an anti sense DNA
pharnaceuticéﬁ?ggﬁL“g%ilTiV\sequence can be nodified chemcally in part for
extendi ng the Fxamples of the polypeptide are as follows:

15 {1} Apolypeptide comprising the whole or a pertionof an extracelliular
region of AILIM;
(2} A fusion polypeptide comprising the whole or 2 portion of an
extragellular regicon of AILIM and the whole or a portion of a conatant
ragion of immgnoglobulin heavy chain; or
20 {3} A polypeptids which binds toc ATLIM.
Examples of the “non-protein” are DNA, RNA, and z cheamically
syntheslzed compound.
Herz, "DNA® means “"DNA comprising a partial nucleotide sequanca -
of the DNA or chemically modified DNA ther=of” useful as an antisense
25 DHA pharmaceutical dasigned basad on a nuclesotide sequernce cf DNA
{including ¢DNA and genomic DHA} encoding the above AZLIM {pzeferably
human AILIM) . Specifically the antisense DNA can inhiblt
transcription of DHA encoding the AILIM into mRNA, or translaticn
of the mRNA into a protein by hybridizing DNA or RNA encoding AILIM.
b The "partial ruslesotide sequence” as referred £o here indicates
a partial nucleotide saquence comprising an arbitrary number of
nuclectides in an arbitrary region. The partial nucleotids sagquence
consigts @f 5 to 100 consecutive nuclectides, preferably 3 to 70
consecutive nucleotides, more opreferably 5 to 50 consecutive
35 nucleotides, andstillmorepraferably 5 <o 3] consscutive nucteotidses.

When the DNA is vussd as an antisense DNA pharmacentical, the



half-life (stability) of the blood concentration of the DNA adm nistered to
patients, for increasing the intracytoplasm c-nmenbraneperneability of the
DNA, or for increasing 5 the degradation resistance or the absorption of the
orally adm nistered DNA in the digestive organs. The chem cal nodification
i ncludes, for exanple, the nodification of the phosphate bonds, the

ri boses, the nucleotide bases, the sugar noiety, the 3 end and/or the .5
end in the structure of the ol.igor_ucleatide DNA. ~t0 The nodification of
phosphat e bond i ncludes, for exanple, the conversionof oneornore ofthe
bonds tophosphodi esterbonds (D oligo’" phosphotothi oate bonds,
phosphor odi t hi oate bonds (S-oligo), neth, ghosphonate {MP-oligo),
psosphor oam dat e bonds, non-phosphate bonds or nethyl phosphonot hi oate
bonds, or caompinations thereof. The 15 nodification of the ribose includes,
for exanpl e P¥hECHRTESSIGR P8 Medifigdr ehepbsaldy 2n- Danﬁtﬁgtretﬁﬁnﬁlﬁﬂutha

nodi fi cat i OrhaQ.ff—tlliQe nygkgpt i gdeypaser i %L-.udssﬁméor SXATPL £ Jﬁﬂh GPNVEIST Oy

to 5-propyny %ra0| or 2-amr_oadenire. Here, NA" means conprisi ng a
partial nucl a8 te&flence W0 of IR IRRASOr cherﬁcﬁally nodi fdssdnBNA  the

t her eof " USQfﬂ*'ra@%téﬂlé@.chsﬁ@ﬁﬁraﬁ%MﬂQ%%&} ’\EJ%P gef&bbé‘f%c%a%ing

nucl eoti de sequence of RNA encodi ng the above Fy hu

AILIM The el aion Eahl § FneE Frtthaﬁ@rqrmﬁ@n of thRareddodidngnilseered
Al LIMinto mgAin @he d1QESEANE 0R@hst herﬂ@@ﬁehmhal%apapmﬂmﬁ bymfﬁiéger@gg g

DNA or RNA encodin. 25 AILIM The "partial nucleotide sequence r
to here i nditarede, a=Rarrrdffhvator e @@qﬁéﬁé@h@&%bpgﬂﬁg *alme aﬁmttmr,ytre

number of nuelieetideschbean BEDI IR mbegkQN. tXhes Palld And)ue! eRLige oy 1y
sequence consists of 5 to 100 consecutive nucleotides, pre rably 5to 70

30 consecut iVE AGEPEGHTReST MHte YPrerargry tsdeo M@ -consecut i ve

nucl ecdes, and she|dmcﬂ@fﬁcﬁfﬁzer@bﬁoéph@té%&:ﬁlﬁl%@ﬁlﬁid@U%?%&a@nﬂ fhe
can be np cnem ca art or tendlng

sequence of anti sense
the halt- ||f°é’”(’$FabPFP§yl\%An%? PRESRT dH@%%%?e‘h?PaﬁﬁBﬁﬂdaﬁ#ﬁéﬂRﬂs&s (D-oligo®

admi ni st er e(jahb@phaﬁ:b&hﬁ.&atfeo]ﬁomﬂl@[ QFf 9t it 1 +35, A ﬁ@ya@pkgsqud”iﬁrfﬂreaﬂe
permneabi | it he RNA, or i ncreas ng t he .degradati onrasi star_ce or the

absor ption DFH@“BF‘&FIW'a W%’t’epﬁaﬁﬁ RRALFATE e HigeSenvR S RjH-e ARnds
exanpl e of efemeadlylmdidigttdniOhicete bonds, or combinations thereof. The

15 modification of the ribose includes, for example, the corverasion to
2'-fluorcribosa or 2'-0O-methylribose. The modification of the
nicleotide base includes, for example, the conwversion to
5-propynyluracil or Z-amirgadenine.

Here, “"RNA" mzans “"BNA comprising a partial ruclectide sequence

20 pf the BNA or chemically medifisd ENA thersof” useful as an antisanse
RNA pharmaceutical designed bassd on a puclectide sequence of RNA

;___ encoding the above ATLIM {preferably human ATLIM) . The antisanss A
can inhibit transcription of DNA encoding the AILIM into mBNA, or ~
translaticnorf themPNA intoaproteinby hybridizingONaor RNA encadin

25 ATLIM,

The "partial nucleotide sequence" as referred to here 1ndicates
a partial nucleotide seguence comprising ar arbitrary nunber of
rucleotides in an arbitrary region., The partial nucleotide sequencs
consists of 5 to 100 consecutive nucleotides, preferably 5 o 70

30  consecutive nucleostides, more preferasly 5 te 530 consecutive

nucleotides, andstillmorepreferably S <o 30 consecutivenucleotidas.

The segusance of antisense ZNA can he modified chemically in
part forextending thehalf-1ife {stability) af theblosdconcentration
ef the RNA adminigstersd to patients, for lincreasirg the

15  iptracytoplasmic-membrane permeabllity of the RNA, or for increasing

thedagradaticonrasistancsor the absorptionof theorally admninistarad



the chem cal nodification applied to the above anti sense DNA. Exanples of "a
chem cally synthesi zed conpound"” are an arbitrary conpound except for the
above DNA, RNA and protein substances, having 5 the nol ecul ar wei ght of
about 100 to about 1000 , preferably a conpound having the nol ecul ar wei ght
of about 100 to about 800, and nore preferably the nol ecul ar wei ght of
about LO3 to about 600. A "polypeptide" included in the definition of the
above "substance" neans a portion (a fragnment) of a polypeptide chain LID
constituting AILIM (preferably human KLIM, preferably the whole or a
portion of an extracellular region of the ppdypeptide constituting A M (I
to 5. amno acids may be optionally added into the N-term nus and/or
C-term nus oé_Nkh‘.e :?%ge‘l on). ALLLMinvolving in the present inventionis a

t ransnenbr ang > 15 foleBaHEs pekBt Py A8 FXHBIbe ot chedvipailsmadi fiertinn is

pol ypept i de thbBagism i del Qnoc@ifié@@ﬁdf?r%iﬂnfe:prﬁ QIHY AFRANS dQhELNplyRat
connects wth nenprane thr h t he hydrophohi c peptide region penetrating

u
the lipid bilayert*¥TRI%S ﬁ%rﬁg}?@ Yoty Ise\Rsrigiet sompontil’ ahves adtriaoauye

20 is, as a whebeuntERePRIESHE thidr Su-FRINAT SRS 1AM el suBXLLACE! | Yading
regi on, tssrans,grenbrlane region, and cytoplasmic region, as seen in nany L -
recept or & or “teMPLEGRLEE s O @90 N0 st 2l AB0arkr sfianadily a compotnd

constitutes gaeing e€edt Q61 O¢uCet| w§lk{]ﬁ@0§f nphegH! enhn-anesharmsah - agg more
nononer, honodi per eterodtner or oligoner with another ctiain;s)

havi ng the sBRELBTARIY fBIRMO M HE DA Heq RinceoWer®? &9 wbenitablt ul ar
regi on" means the avhopelepepepoeti ancitiem tihe pRét alristruehurs (Pagt Lakvs
region) fromthe entirge structure _of the ahove-nmentioned transnmenbrane

protei n wher e3¥REHHErT | dF=3%3 r acPOF BT 8%i $# s TEAFRRAE of tt Re Ahade| ghain

ot her woris, cots veansi @) AN thgreferadlpoktingd QfLINE, regi far il ke whole
t ransnmenbr ane_pr.ot ei,n ept_.the region incorpo aﬁed into th

BEGrOm TR TS SFEA LA AEAOGT ARE RS IPEBTLAS P oW AR

(transmenbr ane® &
the transnmesbiENglregiloeninytapldsnig Pegpaipnallh 4dsi0n el ypeptitdemninus

included in the,above teln suyhstance" 35 neans a fusion pol ypeptide
conprising t I(15,8"\{’/\5P’J11*0Idé B ﬂ%&puosr tf‘]“'ol#%lgf T&5P %) r acel | ul ar regi an of a pal ypepti
de constituting AANINY pnebdrdby 146thhupans#ht| Myemniby tihe avholaastemBrane

portion 1034‘ %89@5&@%&16&1:%%1%; cell membrane, comprising 1 or 2 polypeptids
chains. I -

Here, a “transmembrane protein” means a protein that connacts
with membrane through the hydrophobic peptide region penetrating the
lipidbilavar of the manhrane once aor several times and whoss strocture

20 1is, as awhole, composed of thres main regions, that is, extracellular
region, transmembrane regicon, and cytoplasmic region, as seen in many
C.. receptors ar cel)l surfacs molecules. Such a transmembrane protein
constitutes sach receptor or cell surface meleculs in The £orm of -
a monomer, homodimer, heterodimer or gligomer with arnothar chainis)
25 having the sams or different aminc acid seguernce.

Here, an "extracellular region” means the whole or a por—ion
Zrom the partial stitucture (partial region) from the entire structure
of the zbove-mentioned transmembrane protein where the partial
structure exists outside of the membrans. In other words, it means

30 the whole or a portion of the region of the transmembrane protein
axcept the region incorperated ipto the membrarce (fransmenbrane
reglon) and the region existing irn the cytoplase following the
transmembrane regicn {cytoplasmic region}.

"ATusionpolypeptide” included in the above "proteins:bstance”

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

extracellular regicn of a polypeptide constituting AILEM (preferably



i mrur _ogl obulin heavy chain (lg, preferably human 1g) ". Preferably, the
fusion polypeptide is a fusion polypeptide with an extracellular region of
AlLIMand a portion of a constant region of human I gG heavy 5 chair, and
particularly preferably, a fusion polypeptide of an extracellular region of
A" _LIMand a region (Fc) of human 1gG heavy chain conprising a hinge
region, CH2 domain and CH3 domain. As 1gG 193 is preferable, and as
AlLIM human, nmouse, or rat AILIMis preferable (preferably human.). "The
whol e or a portion of a constant region of human imunoglobulin (1g) heavy
chai n" used herein neans the constant regir,-. or the Fe region of
human-derived irnmnogl obulin heavy chain {H c ai. as described., or a
portion thereof. The imunoglobulin can be any irnnunoglobulin belonglng to
anycl assanddWpaib A Hse:) rSp'é'bi e Mo les vexanpbetion ohedi mm@mbbmamrarcef

P of or ab1 5. The o oba T Shat il BhptepaudHingl ey - The AR
| gM Exanpl ddisofugdeni] 1@@1}1?¢9-l%$ efseﬁafm:emrr mlypgpbb@mwitrbﬁntmmlrﬂrular
invention ang ﬁg g‘ efbﬁi 19% deal aqaqﬁ &gg%n Vé] ﬁﬁmﬁh@@s

lg&4) 24 | mu obul 1 n as struc ur uni t our? -~ chal n
conposedﬂof{ﬂ“HJhoﬁﬁﬁo@@ﬁ$4QRﬁﬂrhﬂuﬁxﬁh%tﬂéhalns)EﬂﬂimmmpGl&ﬂﬂﬂtﬁﬁMseneaNy

chains (E chaifs),Are 16an P:%%E_Qﬁll thr gugquﬁ&”:{ I‘L% an@gﬁ S§ kﬁ{;ﬁ%mdﬁ%ﬁ th-ﬁgéﬁry

l'ight chain is conposed 0 ain - variable reg
| i ght chai n @ist gemprégiion Fclfrlr)qe TRI2ENheEWS domaiin aadcﬂiﬁpdgwlaf the 1gG,

heavy chai n péasi ahl eroghom (VR) 2AR0as L RO LRAAV Y RUA] ncQDS! 0L LaYH AMt:(GY): o

The heavy chaln constant region i s conposed some’ dortrains haV|ng
amino aci d seRfaredsl X metieniahly dvewrdlass 119G Zg*~ , 1gA Ig-, and

| gE) andjyeach subolgss M‘lSG: d’rg@q‘#cﬂ.gﬁmrﬁngfl Q§4ccn§Qa$BNvefQﬁL |Qﬁz)hum-5ahle

heavy chain of 1gG (lg and ! I's conpoFe

domai n, h|nd@mqﬂﬁgﬁ?bW§$Fégﬁhbﬁavﬁm$ﬂ3¥§H%ﬁ%rﬁrﬁhn@ﬁﬁ?s%#%épnﬁﬁéﬁfmfg1”*

termnus . %mkarﬁwre@b@qf@ﬂuﬁﬂaﬁ@rpﬁaé gfﬂnuhé COBRLSe el Mnai O Hkrai
domain , 35 h jnge region, Cyl2 domain, and g domain in g his order from

N term nus .25 THRETRERF cRA 2 pSFtF@EQt?§r%%ﬁpo§@& oFINpoT by L YR ek Daidde
region., 47 iRt 8o yiddy 9B 1k LA $a0F 48l aom NdRIimus 11y,
The hea\]{g examples of the immuencglobuelin are IgG (YgGl, Ig32, IgG3, and IgGd),
IgM, IgA (ZghAl arnd Igh2}, IgD, and Ig:. Preferably, the immunoglobulin
is Igs (IgGl, ILgG2, IgG3, or IgG4l, or IgM. Examples of particalarly
preferable immunogleosulin of the present invention are those belonging
te human-derived IgG [IgGl, IgG2, IgG3, or IgG4}.
20 Immunoglobulin kas a ¥Y-shaped structural urit in which four
chains compos=d of two homologouas light chains {L chairnsg] and two
homologous heavy chains (¥ chains) are connacted through disulfide -
bands {5-5 bands). The light chain is composed of the light chain -
variable region (Vi) and the light chain constant region (Ci). Th
25 heavy chain is compeosed of the heavy chain variable regicn {Vg) and
the heavy chaln constant region (Cyl.

The heavy chain constant region is composed of some domains
having the amine acid sequences ipherent in each class [IgG, IgM,
Igh, 1gD, and IgE) and each subclass (Ig5l, TgG2, IgG3, and IgGi,

30 Ighl, and IgaZb.

The reavy chain of IgG {IgGl, IgG2, IgG3, and IgS4) is composed
of V4, CEl domain, hinge region, CH2 domain, and CH3 domain in this
grder from N terminus.

Similarly, the heavy chain oI IgGl is camposed of Vi, Ch1 domalrn,

15  ninge region, C7;2 domain, and Ci3 domain in this order fromW terminus,

The heavy chair of IgG2 is composed of Vu, Cypl domain, hinge region,



chain of 1gG3 is conposed of VK, Cy31 donmin, hinge region, Cy.32 donain,
and Cy33 domain in this order fromN term nus. The heavy chain of I1g&4 is
conposed of VK, Cy4l donmin, hinge region, Cya2 domain., and 5 Cy33 domain
in this order fromN term nus. The heavychain of IgA is conposed of Va, Cal
domai n, hinge region, Coc2 domain, and Cei 3 domain in this order fromN
termnus. Simlarly, the heavy chain of IgA is conposed of VR Call

dormai n, hinge region, Cal2 domain, and Cal3 domain in this order fromN
tenir_us . 16 The heavy chain of 1gA2 is conposed of Vii, Csc2l domain,

hi nge region, Coc22 domain, and CM23 domaigyin this order fram N term nus.
The heavy chain of Igo is conposed of VR, CSI domain, hinge region, 52
dormai n, and ?3 domai.n in é%’s order fromN term nus. The heavy chain of |gM
i s conposed &f2%[SCTALTHoRRE Y2 CASTdRain, thimsocdegdinam N bmambgas doRhierhéavy
this order fromiM bermyaRuss 28aphave oMQ, NcRgerRYL AN ey & ) -
and 1 gD. The he \& é:hﬂq n of ,IgE. is corrptﬁjsggﬂof VR, C_thla%g%nai r%%h’cggzd%%%ln?'
Cs3 domai n, e?ﬁ%ff 3 Wil chite grder £rem N teFMinis. aRbehhgavyiochad mget

region as searydd sgionboledansl 1ODCH 2dhiaicf ObiRGATPLEIoNICHS AERALET ang
wth papaLn, |t3|§ cl eaved at, the sli htl{bN term nal Side beyond the

di sul fi de” borfd&” X783+ hghh rFmts‘r]émr'i’in ¥y Mok ekEéR8 St he di sul fide bonds
connect the two heawy idhahha o HEHANH Co¥hs SOFPRPICHS dotfhid, iyl L4 Bor
heavy chain frg;gmant .CO 0§68 - gf VK and | is connected wth one |1 ght
chain t hrougl% ATHA 0895 BIndomand sRetkes PRIGRI EFCR VD HOFR:NHyous
heavy chai n Fragnestisitensppsetes mfawhendinge 10l 08 o2 sdand ¢y, @nd Ldkin,

domai n are cqnnected thro di sul fide bonds (See "I angl o _
T oSt ot o AgHa S B 2 R G £ B Yhama] a8 om Bl eaamigyus.
Newest Medli calheSakengechaRecofrigidis deehawesmibdlr,) mripeddysieming Gy

P ool 2nBgBe R s B B PO 90T Sagensiantyr st ol

region of an tnmufibglieavlyichdieawy Ighaimcdm gl bH& sCEUehbmadln, hinge region,

W thout O 3&5R0era o RS WGt uBatiT B Rranre e Ror (o the

regi on conposed offakilwgeryr ey bm o LG dwedanpeast] €8 Wormkilndoheam eathiofain,

and O ot R SSRan BEY| i1 aret ok T R REGRR, £ Op: Br or apr s S kve
no hinge region as seen In IgG, Iga, and IgD.

The heavy chain of IgF is composed of Vg, CEl domairn, Ce2 domaipn,
Ced deomain, and CE4 domain in this order from W terminus and have no
hinges region as seen in Ig3, Iga, and IgD.

-20 If, for example, IgG is treated with papain, it is cleaved at
the slightly N terminal side beyond the disulfide bonds existing irn
zhe hinge reglon where the disulfide bonds connect the twoheavy chains
ta generate two homologens Fab, inwhick akeavy chain fragment composad -
of ¥, ard CHI is connected with oce light chain through a disulfide

25 bond, andoneFc, inwhich two homo logous heavy chain Exagments composed
of the hinge region, C&%2 domain, and CH3 demain are connscted through
disulfide bonds (See “Immunoliogy Illus<ratesd”, origiral Znd ed.,
Nankodo, pp.65-75 (1%%2); and “Fogus of MNawast Medical Scisnce
'‘Recognition Mechanism of Tmmone System'”, Nankodo, pp.4-7 {I9211;

34 and soc cnd.

Namely, *a portion of a constant region of immunogleobulin heavy
chairn” mentioned above means a portion of a constart region of an
immunsglobulin heavy chain having the stractural charachteristics as
mentioned above, and preferably, is the constant reagion without Cl

35  domain, or the Fecregion. Specifically, example thereof is the xegion

composed of hinge region, C2 domain, and C3 domain from sach of IgG,



exanpl e thereof is the ?c region of human-derived Igd. The fusion

pol ypepti de nenti oned above has the advantage that 5 the fusion pol ypeptide
can be purified extrenely easily by using affinity columm chromatography
using the property of protein A which binds specifically to the

i mrunogl obul in fragnent because the fusion polypeptide of the present

i nvention has a portion of a constant region (for exanple Fr-} of an

i mrunogl obul in such as 1gG as nentioned above 0 as a fusion partner.

Mor eover, since various antibodi es against the Fe of various

i mmunogl obulins are avail able, an i munoasggy for t1' fusion pol ypeptides
can be easily perforned w th anti bodi es again the F- -A pol ypeptide which

hinds to AILIM is ingcluded.in peptide" i ncluded in the
definition ofYt 8“5bo9 *"E&Bsfang%ﬂ re@b%%u? %P%&%ﬂp?%sc%fd@@ﬁkﬁﬂy%%ﬁkm@@

whi ch bi nds ahd AkLEMhabneftbe emﬂi &DOIgY ReE TR, Ofnap@@ﬂ::mem:tﬂﬁ referame
constltutln ' G50 . or a nDIecuIe call ed Cf%

kno
are Ilgands ﬁ%c %ﬁ&eﬂFtHE RFETHE FRELGRE VBPmEGZdEN0V6¢6§?Gﬁp 827 832

1999; Nature Medi thaefu2ioValolypaNeild, ppndd65:d 368199%s. th@%%(?cg%yo that
Vol . 164, pp. %g% 1657 Pol.. 10 No 6, pp.333-336 0)

Preferabfy EF?BeBFﬂEEEQ§l§EpGFFpEﬁtP&élé&ﬁﬁrﬁﬁﬂﬂfmﬁﬂg SRNSILY B Hﬁlng
portion of alﬂ‘fekﬁ.ltﬁﬁﬁﬂuﬁ:&bhrﬁghﬁﬁgﬁipﬁﬁ%uab Ehél;&&im &:BB“@’C%?LBZ‘E lwhich

G50, LICOs r a fusio tide conprising th 25 peptide, and the
whiol & or o BOPEFORPUTE o ot AR A TBH 0 LoPH SRGEF OB oRERVye iia Assior
(preferabl y phuppepiity mmtn-b@lflea)ant hleuf@xtldmﬁaa e %@ iads-h eX¥td agRttb@kegion
region" and,.a const bulin hea é chai ns have the same

( ﬁr% an_of, nmuno bﬁ

meani ng as t'A8T BV %‘é: rjﬁédPFWQDQ g £oFUER Fhd IFofy Suptiigaed abova
(fragment) ,asaemdfusa&nf parnnepol WMoaicdvae: ngmhten&ctﬁbwencahobeeprmiﬁﬁet ﬂma
only by re%onbﬁqggg hm n gOﬁé ag nent i one ow_but al so %5 £Te g
vel | known 1 The HrCTslUdRTRECH 2RBAH B 5T i %? ROd BAA FEEty 5
cul ture net fodivarpal yoepfiks mathbd #iwerlboferEhaem=antibhdyitdodikea pgasant
i nvention CaR. b? .a po?yclonal 35 antibody (antiserum or a nonocional

ant i body against “ramal i an Al .IM (particularly preferably human Al LI M
defi ned above, anahprp@fleﬂmg:ID}MQ wlal siondchdiral tantziddly. BSpedinkilodedy irhe*a

antibodyEisp%@Yggbkgagy Qﬁ¥i&@eﬁﬂlﬁcéﬂV'éé&inltlon of the abowve "zubstance”.

Specific examples of “a polypeptide which binds to AILIM” are
the whole or 2 portion of a polypeptide constituting known B7h, BVRP~1,
GL50 or a molecule called LICOS which are ligands interacting with
AILIM {Kature, Vol.402, No.&6763, pp.827-832, 1399, MNature Medicine,

20 Wol.5,No.12,pp.1365-1369,19%99 ;.. Immunoleogy, Vol. 164, pp.1653-1657,
2040; Curr. Biol., ¥sl.10 No 6, pp.333-3346, 2000).

Praferably, the polypeptide is a polypeptide comprising ths
whole or a portionr of an extracellular regilon of the above ligands -
{B7h, B7R2-1, GL50, LICOS), or 2 fusion polypeptide comprising th

25 polypeptide, and the whole or a porticn of a& constant region of
immunoeglebulin heavy chain {preferably human immunoglosuliny . Here,
the terms "an extracellular region” and ™“a constant region of
immunoglebulin heavy chain® have the same meaning as the above.

The polypeptide, a portiorn of the polypeptide {fragment), and

30 fusion polypeptide mentioned above can bes produced rot only by
reaeombinant DHA techrology as mentiocned below but alse by a method
wall knowr in the art such a3 a chemical synthetic method and a cell
culture metnod, or a modified method thersof.

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

35 antibedy (antiserum) or a monoclonal antibody against mammalian AIZIM
(particelarly preferably human ATLIM) defined above, and preferably



in inhibiting proliferation of Al LIMexpressing cells by biding to AILIM

or inhibiting production of interferon 7 or interleukin 4 by 5

Al LI M expressing cells through biding to AILIM Wl ayed type allergy" herein
this allergy nediated by cellular imunity (particularly nmedi ated by

Thl -type T cell) , that is, the allergy is nediated by T well sensitized
with antigen (nmenmory T cell nenorizing antigen) and is referred to any

al l ergy, which takes DLO approximately 24 to 48 hours to exhibit al Lergic
reacti on acconpanied wth inflammtion caused by sai dnmenozy T cell when the
l'iving organism sensitized with an antigenggs re-contacted with the same
antigen. This delayed type allergy includes allergy to an infectious

pat hogeni ¢ antigen such_as tuperculin allezgy derived from 15 Mycobacterium
t uber cul osi s 2 §%FP§§§P3ﬁta§8ﬁ 89¥bt e del ayed type allergy to a mnute

quantity of protei Bpeconiaglipltes BntibalieiL s ars4BBIBS nRLERY! ashl i de

or plant toxi,n sugh ag,lac %gﬁk_or aIIer%y related to fraft rejection to

graft pbserv&@'?ﬁ the %Tgcék -ETaStathaebl e eoRpoRtid gipd trebri Pideung-oa

conposi tion ugefd, 020i@6itA tdrugpeaREShbAGAS: f%frfc?ﬁmflﬁﬂ i'(ﬁ%&ggﬁﬁgﬁﬁ% oy
pre y

anti bod ref_erabl hunan ant| bod -which pinds to era
hunan A{L$R) &Iﬁge BFFFBhH?hE?£ ?,¥%#°H%ﬁok+%h%$ Ehtiboty- (preferably hunman

nonocl onal  anti boey}leyed tppetdldreridier Rofe @ s PladrRERL QgL ek by cellular
acceptable - .carrier”. i

25 The, "pharnmagceutically acceptak~le carrier” . .
i ncl udesa exc¢fPreaty {BaEIF'i'%JrﬁlPﬂéﬁ“eéi’fa‘??&gi’? ﬁ‘h&(?&éfﬁﬁo?i FRbh) agbiit i®, the
stabilizer, allprgseiyaiddies=d byff ee)lagedit 5idd @i-hadntd @fBlimenocdy T cell

colorant, a _sweetener, a VISCF?%%éSanreQSI agent, a flavor, a solubility

i ncreasi ng a§&ht=*4r"3t AEF-4aY }335E*§F%%do G Yt G u dR L83 Mades,
a pharpateut kealzoconpbselyizdrto ¢ahobe sfor exh b ed allikeyl ableatctiopi ldszompanied
Suspensi ons. w0 AR M TS R Ry YRGB AT sh P
admi ni st er edseralityzed wBEh par entisigpn \is @eheonftachedf sithatkat saed antiger.
e Y SLLon, | PoRAE Bt SRR, L ukes R0 LSS LBP. - SURPOSYA B
whi ch conpr psébognbior amterect iskel ngrseditebereulin allergy cderivad from
13 Mycobacterium tuberculosis, a transient Jones-Mote delaysd type
allergy to a minute guantity of protein, contact allergy £o chemicals
such as picryl chloride or plant toxin guch as lagquer., or allergy

related tTo qraft rejection to graft observed in the allograft.
"Pharmaceutical composition” hereir means a composition usefnl
20  as adrugcomprisingas the effective ingredients antibody {preferabhly
numan artibody), which binds to AILIM (preferably human ATLIM) or

apartion thereof, ormonoclonal antibody {preferahly humanmonoclonal

e artibody) or a2 portion thersof and a "pharmacologlecally acceptable -
Ccarrier”™,
25 The “pharmaceutically agceptable carrier” includesacexcipient,

a2 dilsent, an expander, a deccnposition agent, a stabilizer, a
preservative, a buffer, an emulsifier, an aromatic, a eslorant, a
sweaTensr, a viscosity increasing agent, a flavor, a sciubility
increzasing agent, cor other additives.

30 Using ore ormore of such carriers, z pharmaceutical composition
can be formulated into tablets, pills, powders, granulas, injections,
solutions, capsules, troches, elixirs, suspensions, smalsions, or
SYXups.

The pharmaceutical composition can be administered orally or

35 parenterally. Other forms for parenteral administration include a

solution for eaxternal application, suppositery for rectal



The dosage can vary dependi ng on the age, sex, weight, and synptam of a
patient, effect of treatnment, admnistration route, period of 5 treatnent,
or the kind of active ingredient {polypeptide or antibody nenti oned above)
contained in the pharmaceutical conposition- Usually, the pharnaceuti cal
conposition can be adm nistered to an adult in a dose of 10 & to 1000 ny -
(or 10 dig to 500 ng) per one adm nistration. Depending on various
conditions, the dosage |ess than O that nenti oned above nay be sufficient in
sone cases, and the dosage nore than that nentioned above nmay be necessary
in other cases In.particular, the injectiofgcan be producedby dissolving
suspendi ng the anti body in a non-toxic, pharnmaceutically acceptable carrier
such as physi qglcal Saline or commercially available 15 distilled water

for injecti ol HHR YRR nGne ESScETtT-aPrBACTEPYd BY fitd arrieBoB Fhpd ¢ athviay

to 10 ng antibpely]sds Caid | €F .mdhe Lateedi Digtdispr oduced canbe administered
to a human patient  in need of treatnent |n a dose of | pg to 100 ! kg

body wei ght, pref 5095289 588 - B REP R HBR BRGNS Bhc ¥ edghved ﬁ}fmtcan

day. Exanpl esf of pdQiagi, NeSEeati 0F todhtndte, R iGAlsEa2BRMORLLRES period of
adm ni strati on rout es sucgﬂla}HI i ptravenous i njection, subcut aneous

inj ectior, iTtFARGFHa OLr & ReEPEORC L1 1Y AARESEURRE (R SRS deopT antibody

intraperitonescidi@rt Bbwa)preberabhydi nty a’ﬂ@é‘Ol’bﬁa‘rﬂia%%h'tQ'&alTh@mﬁpﬁH Aehien

can al so be prepared |nto a non aqueous diluer, 25 (for exanple, propylene

gl ycol , ol Yt Be FAPOSGERgEoPpRebe administered to an

oi i, andal COhﬂ@“@hﬁeé h@@@é)mﬁuﬁ@eﬂ@ 28, O66MULST O T |t d:_f”@:ftsmﬁ n@ﬁn RE: one
e

sterlllzedb fJIIratlonvvl B cterla non-penet r at mxmg{la
bact er j.oci de? FB 3 I3thOhti a f‘"é’ﬁ” ‘Fﬁ‘g SN ?;‘"a‘t"ﬂ'rb’émb‘%'o“d]ﬁﬁ Bs?ﬁ {RESHS
that i Q_'pr epﬂ{aeld n%tum&dusasvé\laﬁmj Ve BbhfESciseezer domedidzde, andt s Icte:sage

so' _id conpositi an_be. di olved in.sterile dlstllle mater
inj ection dF ﬁ?lo?rhaé} atrl%%T \Pé%]?tlb%?%i BT WhA M A RS ST e orfh S o sod'
conprising the hurmnpamu:uhudlaes thé iﬂn]@ctmnhnohee;nﬁadj.s:eefdjlnyaélssolvmg

phar maceut i cal ?ﬁ%ﬁ? tih%ngﬂhy%%ﬁg ][n R E%hnggm ngh%%ttml ! aor, gj%gctl opt e o

to HANI A {hdﬂﬁ Hotse anti corttol FAMVaAr s y o oglca
reacti ons {ezaryigm obufr atsi quhﬁimbcmxzceﬂ ss@km@ssrng:ammalrldxaﬁdyt gkimidable

product iy@n bglggiifecg\l RIEISERD 1 AR M oh WIACAGYOL YR S YordeRlkRat2BRRLOY S)

of ceIIs expressing
Mg antibody/ml carrier to 10 mg antibody/ml carrier.

The injectiornthusproducedcanbe administeredtoabhumanpatiert

inneedof treatmentinadose of I igte 100 mg/ kg body weight, preferably

50 pug to 50 mg/kg body weight once or more times a day. Examplas of

20 administration route aremedically appropriate administratien routes
auch as intravenous injectleon, subcutaneous injection, intradermal

injection, intramuscualar injesction, or intraperitoneal injectiaon,

o
preferably intravenocus Iinjection.
The injection can zlso be prepared into a non—aguszous dilusn
4h {for example, propylene glycol, polyethylene glycol, vegetable oll

suchasoliveeil, andalceohel suchasethanol), suspension, oremailsion.

The injection can be sterilized by f£iltration with =2

bacteria-non—penstrated filter, by mixing bacterieside, or by

irradiation. Theiniectiencanbeproducedinthe form*that ispreparad

30 uponuse. HNamely, itis freeze-driegdtobeasterileselid compesition,

‘and canbsdissolvedinsteriledistilledwater for injectionor another
solvernt before use.

Puarmacevtical compositions comprising the human antibedizs

of this invention are useful as pharmaceutical preparations, withou®

35 inducinghost imminorejectiondus to HAMA (human anti-meuse antibody),

to contral a variety of biological reactions {e.g., praliferatiocn



and others) that are associated with AlLI M nediated transductior of
costinulatory signal (secondary signal) to AlLIMexpressing cells, 5 and/or
as pharmaceutical preparations to treat or prevent various diseases by
suppressing and inhibiting the onset and/or progress of diseases associ ated
wi th AlLI M nedi ated signal transduction. The term "inmune cytol ysis" herein
i ndi cates a biological phenonenon as follows. X10 Lysis of the cel
(cytolysis) can be induced by an antibody (particularly cell-Ilysing

anti body) as welL as by binding with killer <cells.. The. cell-lysing
antibody is a cytotoxic antibody, which pa¥ticularly has lysing activity an
cells such as immune cells, tissue cell or sperms. Wen the antibody binds
to the cell-gur - au eff ct t he cel

i nduces cyto 55%%&?%:% ﬂy%%ﬁ? eﬁcgrﬁ ?§§°€%%%I ﬁ@ i ﬁhﬁﬁ&e?ﬁﬂﬁﬁ%ﬁ&F§
i s induced b$lLBY. denikor Wftalys iconpkeatht [apioptoenk Lrct £ehl wembrapeﬁ:nﬁ BCI.T™
bi ndi ng of t y a nt|b dy_bound to th
surface anti ggﬁaﬁéﬂﬁq\%ﬁt 51;'96 ﬂéﬁ%ﬁéﬁ%gﬁgn?ik%%ﬁuéuﬁg T u%d??ﬁgg%
sites are forpetinkhlanapy siccerli dg=obndenyl =gl ftma&IbﬁM+emmiammBuytéml52
to CO Conple 1 ar.contents are rel eased from
the cells thgﬁg §r_%§:ﬁé§%ﬁ)t%?Ei 4% % %$ﬁggke?ﬁ$"€%t oY - U A Yarious
cellular cyt @L@&@wi Wy heE‘ErnE—&iBglmaaﬁeblalbgo&hnglmlateaadfar hategresal s@
abbreviated f9.c2af00Iaqitheds & GVURLONSANLION 9 LATOGL 0ok DYy
effector cel s e oc tes, nmacrophages or yimorpronucl ear

| eucocytes, which Tﬁﬂxﬂﬁﬁms“h@mu@ﬁl9Y§ﬁﬂbétaf herésnamddtaages eelblislbygtcal
al so an antlgqu digl patifg,d n the induction of the cytotoxic event. 30
The term"m ? locyt e reaction” herein nmeans a biological phenonenon
abbr ewiidt%ed as " IR!S'lSTHé’ régctasdd i(svardysiel erarda olndiEan v ArearbEyLdy

reaction. Al Wﬁﬂﬁ'@icﬁllaﬁﬂ@@éﬂ@sl‘?é..n&ﬂﬂ%ﬁ%%)ﬂ&f%sdﬁél¥%% £y Gl ﬁg et kjller

i ndi vi dual s are. m xed h each” ot her and cul tured ays,
t her eby al | offAYS bl asth & dieeli10i$ 1819 tHE-ike1dys igna Mﬂéi)?ﬂﬁtlﬁeﬁ“é:lpﬁdfhewbé@s
(i.e., cell I\Ea@tlé@mt I'Pﬂisﬁ"}*ﬁf{ge@@ti@ﬂw énru%flqrsrﬁdcﬁas ﬂr@n@?& Mﬂs tlﬁsaa
(aIIogenlc R) . DNA synt kesi s écell grqﬂ feration) can be_anal ¥

l or spérms. When the antibody binds to the cell-su face antlﬂan,

arresting
13 it causes a cytotoxic effect on the cell or induces cvtelysis in the

presence ¢Ff the complement,
This immune cytolysis is induced by the action of the complement
in renjurcticn with specific birding of the antibody %o cell-surfacs
antigen. The antibody bound to the surfzce antigen activates (1
20 complement {C1). Subsequently cell damage sites are formed through
a series of complement-fixation reactions with C2 to C% complements
(C2-C9), and then cellular contents are released from thecells therehy
lysing the cells.
The teim “antibedy-dependent cellular cyteotexicity"” hersin
25 indicates a bislogical event that is alse abbraviated as *abCC, " and
is a cytotoxiz actien on target cells by effector cails such as
lymphocytes, macrophages or polymeorphonuclear leucocyhtss, which
requires not only effector cells and target cells but also an antiboedy
paxticipating irn the inductiorn of the cytotoxic event.
30 The term *mixad lymphocyte reaction® herein means a biological
phenomencn abbreviated as “MLR." The reaction 1s also refarred to
23 mixed leukoccyte reaction.
Allogenic leukecytes or lymphorytes derived from distinecT
individuals are mixed with each other and culturad for several days,

]

35 thereby allewing blast forwation of the cells and DWA synthesis i

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



proliferation, of either of the |ynphocytes. The arrest can be acconplished
by treatnment with irradiation or mtonycin. Analysis S can be carried out by
nmeasuri ng the anount of DNA synthesized in the other |ynphocyte. The anount
of synthesized DNA can be anal yzed by neasuring incorporation of thym dine,
| abe' | ed with radioi sotope such as tritium, into the nucleus of the cell.
1.3 DNA encoding AILIM (particularly preferably human AILLM of the present
i nvention can be obtained according to a comonly use' nethod by using
procedures for cloning cDNA from nRNA encoding AlLI. procedure for
i sol ating genonmi c DNA and splicing them pmrecedure far preparing the DNA by
PCR usi ng a COVA sequence or nmRNA sequence as 15 a tenplate; or procedure
for chem cally synthesizing the DNA. DNA encoding the AILIMIigand in
accordance wit Iif W@Rpﬁéiéﬁ%enﬂﬁvgﬁﬁﬁon can al so be obtained in the sane
manner as descr i beraaayde A (6aC0Ha0 iRekLIL LRI e uEALI N PIE] 5 Ay 108
b d by cutting

human AILIM__ qf. the_gresent i nvention can be prepare

(di gest i ng) PIRALTSGRTARPr ioFi it BREX ePE odPRg LamBicprcasar edThis BTaestni chn be
appropri at e Feekipl €5hen ﬁzﬂfﬁm&ﬂﬂ wASH eqwhpedrihioat ﬂﬂr&ﬁfciﬁ.suhhaﬁgsw
fragnent _with a |inker, or_tag by using an appropriate DNA po. Lyner ase

14 or the |i9%e& b?ﬁé‘wcbﬁééd?ﬁdg% YRNG GHRcRBeANE| oo D@ praparetrad in hbe
same manner .ot&:rAlyRKXeaRkaey nethod will be shownbel ow to clone the
coNAencoding AILl."'4 é artic IarI¥HpreferabIK the human AILIM the protein
is hereinafter referPeoits 35 EKBTPRBLEFR B¥A| RRBr BSt PrEdymethBY nRRASUAL DNA
encodi ng Al ildcdrbbgandos ¥ €Haei dihe] Daesh ddywt BE AR IR sudd dStritiun,
nmessenger RNAgnc%ﬁln ﬂ &he pr%tﬁ n ofl nterest is prepared” 30 fromtissues
or calls expredsithg BRG-pradaci betﬁﬁ rotein of interest. MRNA can be

pr epar edyi sol at i npKA okakodMg hYI BIKN VL (RANCH ISH Gt e rably human ATLIM) of

quanidine-tQjoc anat e,_net hod i rgw n iochem stry, ol. 18,

, Ch . 7.M et al., B
p5294, 1979)-& B?f)%ﬁo’r%?%’(a‘?“ ErBPHBETEnBSEBF BLEF P 7 CPBOGLYi BTy
chr onat ogr apteyhadimgueiingghicebl a4 6se @rorioly o 3G pranoseadiey ATLW t h

L0, TS QUSRS At STEATLSng BN DAL ICSIAR G 5% o0k, BRI P2
preparing the DNA by PCR using a ¢DNA zeguence or mRNA sequence as
13 @& template; or procedure for chemically synthesizing the DHA.
DHA encoding the AILIM ligand in accordance with the present
invention can alsc be obtained in the same manner as described above.
DNa encoding AILIM (particularly preferably the human AILIM)
of the present invention can be prepared by cutting (digesting) DRA
20  comprising DNA encoding AILIM prepared as such with appropriate
rastriction enzymes, and as required, ligating the resultant DNA

fragmentwitha linker JNA ot tagby using anappropriate DNApolymerase _

.
or the like. The DNA encoding AILTM ligand can also be preparced in -
the same manrcer. _ _

25 Anexemplarymethodwill be shownbelow to ¢lone the ¢DNA encoding

AILIY (particularly preferanly the human AILIM; the protein is
hereinafter referred to as the protein of interest) from the mBNA.
4 DNA encoding AILTM ligand can alsa be cloned in the sama manner.
First, messenger ENAencoding theprotein of intereat ispreapared
30 fromtissuesorcells expressingandproducing the proteinof interast.
MRNA can be preparsd isolating to*al BNA by a krown method such as
gquanidine—thiccyanate method (Chirgwin, J.M. et al., Biochemistry,
Vol.l%,p52%4, 1979), hot phencl method, or AGPC method, and subjacting
it ta affinity chromatography using ollgeo-dT cellulose or poly-U

35 Sapharose.
Ther, with the mENA obtained as a templats, cDNA 1s synthesized,



as the method of Ckayama et al. (M. Cell. Biol. Vol.2, p. 151 (1982) ,
ibid. Vol. 3, p.280 (1983) ) or thenethod of Hoffnman et al, (Gene Vol. 25,
p. 253(1983) ), and converted into doubl e-strandedCDNA. AcDNA library 5 is
prepared by transformng E. coli wit plasm dvectors , phage vectors , or
cosm d vectors having this cDNA or by transfecting E. coli after in vitro
packagi ng. The plasm d vectors used in this invention are not limted as
lor c as't -,-y are replicated and naintained in hosts. Any phage vectors
,..0 that can be replicated in hosts can al so be used. Exanples of usually
used cloning vectors are pt1Cl9, 2.9t10, %!, and so on. Wien the vector
is applied to innunological screening as nentioned below, the vector having
apronotertha%canex §Ss 2 %g ﬁn%odlng t hepolypeptide of the present
i nvention i n*&° § pPEfR FAy FHeuY Mot ofDRAL RE m HER T SR EFRBACT FRBRSE such

pl asni d by, a@rth@mut@i etmﬂmﬂ?&rﬁ@@t @i Wﬂﬂﬂ.atdéll?t saba (Ml %U%aisﬁt%'a'ig
pring _Harbor Laboratory,

A Labor at Manual
Tob3) " o ST b o Bebrrde TRt b e et S omntannl doethd st eiod

of Hyunh e-p. 243 ({ONY cf @aum@nv@meaqw@am@w—%&mm\é@cdm P. 48064395k )+
These 20 t ods can be sinp per.forped by usi ng a comercially avail abl e
B

clarirg ¥ BFoR3ERPPE tr&‘ SIEFYEY G ‘Fa‘f(%fi*ap EBLE VeTRar Sy GEBHBVESHOLS .

plasmd or pbag.e:maca Qecthus mmah@eﬂnlsscnnhrgﬁt&}eetﬂdﬁsqmtlﬁ%gﬁ omdlaf.t%ch@st
cells such as a rokar ote (for exanple, E. col - XL1Sl ue

HB101, MC10647 P&t P8CkaE HManpl es of a nethod for introducing a pI asm d
into a host are q&iecpmﬁlsthOtr&HEQﬂ’ftdm igatkisinmchdotidehtebhst unrci-er kde
met hod descytibed_ in Ml ec 0y @ Onhn% A Labar atd;a)1 % <Manual 0‘té%“?l(econd edition,
Col d Spring HBFHBF TaBotET EF‘? 15ated 37 melgEe Yo PesESt r Befgq vectors
met hod._ Rhagehaecharts: eapéicatedditcbdstatemmhattodal Le=by, Huumrdeanpt a,suamlg
met hod in which_t DNAs are in ed | ownhsts after
vitro packag’ilﬁ?fi q%r&“tggéreﬁéeﬁé"giaﬁﬁ E@\ geSE%tsllqn'y tlor ABE FPLH- aT""”"":"r’L the
conmmer ci al | yvaveet dbl #ophiwd o d:mquamkhgj;arrg-;.]klstcr@é@ﬁ.nqxasrmeatmnpdomﬂmtﬂ tham
Strat agene of, %_{ de, seqt
i nvention can® %e |s%?§;£g}glfrom %g[%\)ﬁgﬁ TE| y g%%%‘éﬂggﬁgg’ ? gg%ﬁ EH%
t he met hod eEntio et sdroyeligeroiatn Hni kg geredal ok sbldgemisrg. net hods. .,
54 15 2DHA can be insertad into a plasmid by, for example, th= method
of Maniatis et al. (Moclecular Cloning, A Laboratory Manual, second
edition, Cold Spring Harbor Laboratary, p.1.53, 1989). cDHA can be
inserted into a phage wvectar by, for example, the method of Hyunh
et al. {DNA cloring, apractical approack, Vol.1, p.49 {1985})}. Thes=
20 methods can be simply performed by using a commercially available
cloring kit {for example, a gproduct from Takara Shuzol. The

recombinant plasmid or phage vector thus obtained is introduced into

appropriata host cells such as a prokaryote {for example, E. coli: -
XL1=lue MRF’, DHSm, HB101l, MC10681/P3, stec.).
25 Examples of a method tor intreducing 2 plasmid into a host are

calcium chleride méthnd, calcivm chloride/rubidium chloride method
described in Molecular Cloning, A Laboratory Manual {second edition,
Cold Spring Barbor Laboratory, p...7% [1%B2)), and electroporation
method. Phage vectors canie introducsd intohostcellsby, forexample,
30  amethod in wiich the phaga DNAs are lntroduced into grown hosts after
in vitro packaging. In vitrp packaging can be easily performed with
agommearcially available invitro packaging kit {for example, a product
from Stratagene ar Amersham).
Tha cDNA encoding the polypeptide of the present invention can
3% be isalated from the ¢DNA library $o prepared according to the metnod

Mmentioned above by combiniag general oDNA scresning methods.
a1



For exanple, a clone corttprising the desired cDNA can be screened by a
known col ony hybridization nethod (Crunstein at al. Proc. Natl. Acad. Sci.
USA, Vol. 72, p _ 3961 (1975)) or plaque hybridization nethod (Ml ecular
cloning, A Laboratory Manual, second edition, Cold Spring 5 Harbor
Laboratory, p.2.10B (1989)) using 3ZP-I|abel ed chem cally synthesized
ol i gonucl eoti des as probes, which are corresponding to the am no acid
sequence of the polypeptide of the present invention. Alternatively, a
cl one having a DNA fr agnment encoding a specific region. wthin the
pol ypeptide of the present invention can be ,creened by '.J anplifying the
region by PCRwith synthetic PCR primers. Vhen a cDtA library prepared using
a C7NA expression vectr (for exanple, RAP_: phage vector) is used, the
desired clone c, Fge as"(ﬁﬂeﬂrﬁedﬂb;ﬂqmeunprgem@mms/lxmavwammbegm;aned
anti body aggi,ngt e r hpvention scrgenin

E&’ § kr‘atw]?‘ cB%EKQ%EQ?ﬁlQ{at& 1§ Rle%gl%%é nﬁaﬁyeépoﬁﬁ@ ar r%bﬁ]@&led

nmet hod usin i s prefera use
to screeni rgﬁgﬁdﬂfeﬂnub‘ﬁéot‘ff@ﬂe E%q@eﬁ&élotl&%& }DiNiA ;ﬁima)hyhrm&dza:’amﬂﬂmerhud

A VoL 74 3 56i§%i7%?%"% RSt Bk Bt Ton P s S ing

tern1nat$onﬂﬁ§ Asd ME3- %E&ngéﬂﬁatlahnuﬁmpc PNaHbelAda@hemSQally
USA, Vol . §§§§er§4§21§3§%21%ctﬂ_§'§s "ﬁkoiﬁc o s BREE}BOQIS‘; c{rtaqhe%é%n&}ng to

encodi ng the po ypeptide o e preéesent Iron can
exci si ng t h&hel W%Bﬁé{%é@%@ﬂﬁﬁrﬁf Gﬂ?@dﬂab@webm@h 0‘. thespmmn‘@nneanyﬁms

and so on. . x26eThe: Dy ¢n6adi 8 W6+ ROl VREPEL Uk Lovent Longan

be isolated fromthe gehomc eriv e ca s ex%res
pol ypept i de¥dFilihetl caehiPRnvEdR i Oh the Bont Enﬁeélna'bDVeﬂbyC‘:tIheﬁe fs@n:ie@mnlghy

met hodg. ) Sughineek 6n@r ensokbiibinzed BERT g5 abl Y. RYy SO8-0bcRS QL%Q%%ASK
and the "NNAs are deproteinized by repeating pﬁeno extraction are
di gest ed pref er abt§2whi @ hC?%o%hfeFe%xeerWm & rrséwareecpzpaﬁttpm pgcte-

di gest ed MAtBogpgﬁgﬁﬁlételfﬁﬁtF'ﬁﬂég @E% S1w@ﬂﬂ;kheé9mﬁd %ggegi§na N

obt ai ned are anpli appy opr age or cosni génerate a
library. ThEf S%Eeﬁlee BaFRPY hjeg%sﬁqe@%}é’qﬁ%%‘é*él% 85359daY eeﬁe%pdaf against

exanpl e, bytHsimen yrash©aed iorelne pbeked: MY L10Res, ra0drLHei WDAlf el Asing

portion 50f tPERe %ggg g_%dlpr;:%ftera ?X.x%eerf):}lﬂ'een()fmas.ny clones are subjected to
scresning.

The nuclectide sequence of the DNA thus obtained canbe determined

by Maxam-Gilbert method (Maxzam &t al. Proc. MNatl. Acad. Sgi. USA,

Vol.74, p.560 (1377}) or the dideoxynuclectide synthetic chain

20  *termination method using phage ML3 (Sanger @t al. Prog., Natl., Acad.

Soi. UsA, vol.74, pp.5463-5447 [(1977)). Ths wholz or a portion of

the gene encoding the polypeptide of the present irvention can be -

vy

obtained by excising the clone obtained as mentioned above with —
restriction enzymes and sc on.
25 The DNA encoding the polypeptide of the present invention can

be Isplated from the genomic DNA derived from the cells expressing

the polypeptide of the presant invention as menticned above by the
following methods.

such cells are solubllized nreferably by 3D3 or protelinase ¥,

30  and the DNA= are deproteinized by repeating phencl extraction. RNAS

zre digested preferably with ribonuclesss. The DNAs obtaired are

partially digested with appropriate restriction enzymes, and the DEA

fragments obtained are amplified with appropriate phage or cosmid

o generata a library. Then, clones having the desired sequance arz

33 detacted, for example, by wsing radicactively labeled DRA praobes,

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



the present invention is obtained tramthe clones by excision with
restriction enzynme and so on, Preparation of DNA encodi ng the protein of
interest by PCR can be carried out by using known nRNA or oDNA encodi ng the
protein of 5 interest as the tenplate according to a usual nethod ("PCR
techni ques for gene anplification - fundanental and new technol ogi es”

KYORI TSU SHIPPAN, 1992, etc.). The bNA encoding the protein of interest can
al so be chemcally synthesized by the usual nethod, based one the

nucl eoti de sequence O encoding the protein of interest. AILIMof the
invention (particularly preferably the humagsAll 7M or a portion thereof
(preferably, the extracellular region) can he prepared as a reconbi nant
protein accopding to a ysual nethod with comonly used genetic

reconbi nat i ol % X Hire S VEATHG'DNE 8BFAFREd I5rby-heutliPAgSDNA evebeiay with
Al LI M (cDNA pgsthi£00eme on 2 N geniordc, DNA)  based on the net hod
illustrated above with appropriate restriction enzynes to give a DNA

fragment encodi ng THPHEAGMT 2RPThemeS irggiine ekotadngaf | e rrst syuPdRsen

DNA fragmentbai davwidd mhear tBNAs@hgt REawRYkSA NG NA2RAESRL hat enDVA-crein of
pol ynmerase or the like. 20 The AILIM Ligand épartl cul arl ycgrgf erably the
human Al 2t M PREEARS S 28rhe S6PFiLaT e Her ST LarRRaBRY ma e h)lf PaRdiadindaues

region) can her gery appLedibatife samRdARRRCR] MERRG Lhenexanplest %EDRITSS
illustrated ge_L%%Na%el%/, the DNA prepared as described above is inserte
into a vect ort h W14+ 5 tle described later in detai |, to yield an
expressi on vect or .ThhBRAtdrec @K SRk G MELIrO6 £ i 1SR f Oah AR 8L Mraiest 1+

cell as described bel tg.obtain.a transformant. The transformant is
cul tured and*¥Y%Y %%%ch\(%ypr%é@”taﬁ‘emﬁrtg?@i n{:’aFe%n?%r"e%? R b R Hét e FeadpaCe
super ngf.@nt . endind: py otles npofeimteef egitéredthe cul ture supernatant can eas |

parti cul ar 11 m t att ot ChL (e TY0 o e asar oA - LYot PO 4 Tie Prosheat o

of the recontr rvarninttlibwl.ftae;iatrg_ értxbeedb Lt arther egitenyel lasataregisotlhean be

Vari ous hoste Srat g Rar e By b PLat S A IRTR et e oo

expressi on vewrersly neleddgepkidai teoeth bratiemdaphadggueect 0s sng Ctmiobgained

Vectorsi A Lgbaratony VaHAkoaEh g9 19 (28NA or intron-containing genomic DKA)
based on the method illustrated above with appropriate restriction
enzymes to glve a DA Eragment encoding the ATLIM, and thenas reqguired,
ligating the resultant DHA fragment with a linker DNA or tag, by using
an appropriate DNA polymerase or the like.

20  The AILIM ligand {pazticularly preferably the human AILIM ligand)
ar a portign therecf (prefesrably, the extracellular region) can he
prepared in the same manner.

L specific example is illustrated below. Hamely, the DNA

s

prepared as described above iz inserted inte a vector, which will
23 be described later in detail, To yizld an expression vector. Th=an

the expression vector is used ro transform a host cell as dascribed

kelow to cktain a transformant. The trarsformant is cultured and

allowed taproduce theproteinofinterest intothe culture sunernatant.

Theprotelingf interestinthe culture supernatantcaneasilybepurified
30 by using column ckromatography and such.

Thers is no particular limitaticn on the type of expressicn
vactor for the productionof the recompinant AILIM {or itsextracellular
region) , as far as the vector 1s replicated and maintained or producad
autonomously in any of various hosts such as prokaryotic cells and/cr

35 gukaryotic cells. Such expression vectora include plasmid vectors

znd phags vectors (Clening Yectors: A Laboratory Marnual, Elsevier,



New Yor k, 1985), The expression vector can easily be prepared by ligating
the DNA encoding AILIM (or its extraceflular region) with a vector for
reconbi nati on available in the art (plasm d DNA and bacteri ophage 5 DNA) by
t he usual nethod. Specific exanples of the vectors for reconbination used
are E. Coll -derivedplasm ds such as pBR322, pBR325, pUCl2, pUCl3, and
pUC19, yeast-derived plasm ds such as pSP19 and p5H15, and Bacillus aubtill
s-derived plasm ds such as pUB110, pTP5, and pCl94. Exanples of phages are
a bacteri ophage such as X phage, 1% 0 and an animal or insect virus (pVL1393
, Invitragen) s uch as a retrovirus , vaceignia virus, and nucl ear

pol yhedrosis virus. Plasm d vectors are useful, when a DNA encodi ng Al LI M of
t inventio articul agl,y preferably the human AILIM or its soluble
extracel | ul g%%r élé’irgﬁ ﬁé#ﬁfended to be expressed in a host cell and 15

t hereby expressi nghthexptddMan tdetatirdaaceasl 1yhpe hosépeedd , bPriigating the
alternative the sqluble extracel.lular region of the AILIM, (particularly
preferabl e bﬁg‘ RtiAg l%@ﬁ%'ﬂéﬁ &'% b é‘r‘l‘d'éagleg“ﬁéaﬁrjf)%t%? Wit % VeETRg for
particul ar kesbhatnanion sushlgbhsnisl vieetofs, (Fsshdd AR IR WLEHARS 0gBRge
express the ne.encodi ng Al.Ll' rtigularly 20 preferably the hurian
ALIM o - PERL b ”e?clelri“%ﬁl-&%a‘re %ﬁhﬁrﬁ ed‘r%‘aﬁcf‘e‘s th EhEOHQHtBFBt érh
in vari ouls he&t}mﬁﬁih}asiﬁﬂghed&uj@’@kab;mt-ﬂﬁriﬁédib&aaﬂd&@rmﬁiﬂ@é{ yekBe2cebhsos,
For exanpl e o ids_l.nc \L, C2, 3. .1 {-) . pEFB

(Nucl ei ¢ AcPHChaseRPERS \/%1”.31%“,”':5?:9.e ‘ B‘é‘nz%%l%ﬁvegf%%mﬁ‘fsﬁ)‘td%éﬁdpﬁﬁﬁ £BA
geneti c engpBABaSi ngnd "Bdoddatismenbai2bsMidl ov @@ plsispildementh 4992mEtK,. TS,
etc, when bacteria, particularly E  col are used_as host cells, a

expr essi on G8E BELTA. gEAHYS PORBRTIET e 2ParasstoPhads Siekets dpBPass:
regi on,_ an enitiredi igre codonsethe i DNA (@VEAdRAg v trpgergisudf as heepregents,
I nvention, Ergfcrc”iﬁ%' 99,6949, tﬁ{:ﬂ}lew@aiggg&?asgo anggreplicon. \hen
yeast, ani mal CélTs, "or "i hsect celTs are uséd as Adstsy - an expressi on
vector is preferaBlysebipresue ofzreansedadt,, whepranikrencahinqitilddd of <.
codon, the E encodi L i r ef erablyh I Q
t he present %\?éggggﬁﬂg#?ﬁ%&%%a%%%’l%ﬂgé%e%%i Ag% )lqa}I tggﬁ%tﬁa%#%b*é
codon. |t nBftaRsslivhpriveidic IBNAREREGERNEL Le Sgralissgdpinde, hemthasddr and

sequencey StneRflySaxBPlsi@gStRRCATERN 80 3¥e surface of the host cell, or
alternatively the soluble extracsllular reglon of the AILIM
{particularly preferable the human AILIM} is intencded to be produced.

Thare is no partigular limitatien on such plasmid vectors, as far

as ths vectors can ezpress thes gene =ncoding AILIM (particularly

26 preferably the human AILIM) or iis soluble extracellular region and

produce the encoded protein in various host cells such as prokayyotic

- ca2lls and/or éukaryutic cells., For sxample, such plasmids include -
“-  pMALCZ, pcDNA3.1 {-), pEF-BOS (Nucleic Acid Ressarch, Vol.18, p.5322
185%0; ete, ), pM=1ES {“Handbm::k forgeneticenginearing, " Experimenta
25 Medicine, supplement, 1322; etg.), etc.

When bacteria, particularly £. coli are used as host calls,
an expression vacstor is genevally comprised of, at least, a
promoter-operator regicn, an initiation codern, the DNA encoding the
proteinof the presentinventiocn, termination codon, terminator tegion,

3¢ and replicon.

When yeast, animal cells, or insect cells are usad as hosts,
an expression vector is preferably comprised of, at least, a promoter,
an ipitiation codon, the ODNA encodirng the AILIM (particolarly
preferably human AILIM) of the present inventlon or its extracellular

) regior, and a2 termination codon. Itmayalso comprise theDNAencoding

a signal peptide, enhancgr saguence, 5'- and 3 '—yntrarslatad regicn



of the gene encoding the AILIMof the present invention, splicing

junctions, polyadenylation site, selectable marker region, and replicon.
The expression vector may also contai :, if required, a gene for gene
anplification (marker) that is usually used. 5 A pronoter--operator region
to express the AILIM (particularly preferably human AILIM of the present
invention or its extracellular region in bacteria conprises at pronoter, an
operator, and a Shine--Dalgarr.o (SD) sequence (for exanple, AAGG . For
exanpl e, when the host is Escherichia, it preferably conprises Trp
pronoter, lac t .0 pronoter, recA pronoter,s%°L pronoter, |pp pronoter, tac
pronoter, or the |ike. Exarrpl es of a prompter to.express the Al LIM

(particularl ef er abl resent vent i on. or

extracel | ul af® % i BT né/? @angarﬂl%%g‘%{r 8%0155? t’?’%’b?ojrfb‘f%? “@NP &t icing
pr onot er, AI:Z—h:iEt:p:mxmt go lvaddngbation \ﬁhm, tsfﬂeltﬂﬁuﬂa]]es mackdt USegeXAPleS
t hereof are _ SL 202 rom) rono so on. Wen the
host 16 o cukryorPh o erRRG TRk B L SRk R S Rainst Sene
3V40- deri vedfpr ogeteramyp bif bua tisn ptmm:itﬂl tteed isshaaialpyonetgr., and so on.
As a nmatter of couyrse r Qnmot i 0 not limted to bve examl es.
I n addi tlsﬁn to us fﬁnﬁ’&ﬁépc?é’f?ra%gre%%ﬂc% 3’8 PO TR #gﬁlﬁ Hrereta ﬁ‘l‘g
initiation cpd@flersbl;i aurrex:ammﬁvﬂ afnt&tmpca'saet im@r(éam@ATrﬁ) a.tIhe:tomnmnw.ar
used term nation codaon fo Eggrrpm TAA, and s0._0 i

is
i | lustrated a3%a’ter'™i naton- coddi. r5| u?gé’mﬁgteufalap D??ﬁf"ﬁéfi’c and &
term nators Shieraﬁmif @I IR {tS@r}rﬁmemcaf é@n@m#&x@m,thEams:raeﬂprmpahbe

of replicati | -a0d. at yr al
Bi asmdl, an SPE T 4 ¢ U0 ASALAT oht ot e e A PPES e Thr s o
nat ur a‘d.,_,ml asprdr)u;:tarsymdfifetpmmmaﬂm ()28 am:dars@tem. 1pExanphesenf agprehecdete
pl asm ds are Ef its artificial derivatives (DNA fragnmentobtai aedby

treating pB??If-BZZ Wlti:l appropriate restriction enzynes) for E. coil, yeast 2
pl asnid or yeast chtanistiaPt DNAPEFBROVRESED S@rpREVICheo AATCH 3rEogicgdarly

ptSVZdeX AT%%f&f’rébl?ﬂﬁﬁ\inW‘nﬁ% AF(n3P228enPIiYiReR 18R W $€44ht ke dRiky
ete or ”anﬂgglgﬁ‘ln yeast are PHOS promoter, PGK promoter, GAP promcter, ADH

15 promoter, and so oen. When the host is Bacillus, examples thereof are
SL01 promoter, SP02 promoter, penP prometer and so on,

When the host i3 a eukaryoTic cell such as a mammalian cell,
examples thereof are 5V40-derived promoter, retrovirus promoter, naat
shock promoter, and gn on. As a matter of courss, the promoter is

20 not limited to the above examples. In addition, to use an enhancer
iz effective for expression.
- A preferable initiation codon is, for example, a methionine
cadon [(ATG] .
The commonly used Termination cedon (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 cegion.
2 replicor nmeans a DNA capable of replicating the whels DHA
sequance innost cells, and includes anatural plasmid, anartificially
30 modified plasmid (ONA fragment prepared from a natural plasmidc), a
synthatic plasmid, and so on. BExamples of a preferable plasmids are
pBREZZGritsartificialdarivativas{DNAfragmentobtainedetreatitq
pER322 with appropriate restriction enzymes) for E. coli, yeast 2
I plasmid or yeast chromosomal DWA for yeast, and pR3Vn20 ATCC 375945,
35  psv2dhfr ATCC 3714%, pdBpV-MMTn=o ATCC 37224, ps$ViInso ATCC 37143,

pSY2bsr, etc. for mammaliac calls.



An enhancer sequence, polyadenylation site, and splicing j unction that are
usual ly used in the art, such as those derived from SV40 can be al so used,
A sel ectabl e marker usually used can be used according to the 5 usual

met hod. Exanpl es thereof are resistance genes for antibiotics, such as
tetracycline, anpiciilin, or kananycin, and thym di ne ki nase gene. Exanpl-es
of a gene for gene anplification are di hydrofolate reductase (DHFR) gene,

t hym di ne ki nase gene, neonycin resistance gene, glutamte synthase gene,
adenosi ne deanSn_ase gene, ornithine decarboxylase. gene,
hygronyci n- B- phophot r ansf er ase gene, asparggt- transcarbanyl ase gene, etc.
The expression vector of the present invention can be prepared by
continuously and circularly linking at |east the above-nent-ared 15

pronot er, initiatfBn CEEHTeIDNE GHRHeR ngPPhEaprBY brhion tHe gr 3t splicing

i nvention, ?ﬁh@ﬂt“ﬁh'%@Q%CuﬁdﬂéilI%Vd’ﬂélﬁiﬁrtﬂe‘?@*%”,sﬁ@haarh RPPRS %péi Al fed From
replicon. desired, appropriate fragnents (far exanple, ers,

restrlctlon §ﬁpe§a§eh§ré 88 WFER-other restriction enzyme) , can be used by

the usual method §U§én @@téﬁ&e%ﬁﬂ@%ghaawe@ééd HarPBe 88EUNBccdf Py to the
i gation using T4 gase. Trans formar"s of the present invention can be

pr epar e byusi-ﬁtlrr%ﬁﬁ’cﬂqwg Ehamakpf dSGTEH 0t SR SHERENBAE Tz iamtd bhestcs,

cells. Hosgyeelds tusedcaiBithe, mﬁﬁmﬂﬁveaymﬁrﬁu Not ahli £k Bfhe k9AYs2S
they are conpatible with an expreSS|on vector nentioned aboc 5 and can Be

transfor med92ERanpl es thereof are various cells such as natural cells or

artificially estabkigheds r@fioe{’ftljélﬂéﬂf&e'gl) LIsliv i Msady &ﬁeemﬁga%l«f&mkg
of ire present, invention %for acteria iEscherlchia an

Baci | | us), y&H8FTEBAcERATBmeERe. qﬁp‘b&hﬂiﬁaﬂl*@ dinase g, OOy Cigy rpasatance
cells.. 30 Egaﬁezlgnﬁtmwlsﬁaida%ea@@n@r eiﬁﬁﬁﬂQEYnélS@éhmﬁEﬂé fdn-eXampieBine
are E, coif DH10B, TB1, HB161, . XL-2BlLue, etc nouse-derived cells
(Co?, a, ul% ¢a§ Ei‘eiaﬁe deney BYSFITYEE FP PEHPB%FWEEI%%FI%““ aspartaf -
hamst er - der kvadseekbam{Bab K, g&h®, ete-), nnnkey derived cells (COS1l, CGsS,
COST, Cvi, Vel o, ﬁ&Cé% and hunar -derlvgd cells 1% ela, diploid, 35

fi brobl ast - deri vet™2 ﬁ&;eﬁﬂhﬁqoﬁﬁc CREME wat RS9 Ak et é§§iSﬁ“J§%P6rpﬁﬁﬁd

be introduceg ténansiised s2pY circularly linking at lsast the above-mentionad
13 promoter, initiation codeon, DWA encoding the protein of the present
inventicn, temmination codsn, and terminator region, toanappropriate
replicon. Ifdesired, apprepriateDNA fragments (for example, linkers,
restriction sites gensrated with other restriction enzyme), can be
used by the usual methed such as digestior with a restriction enzyme
20 or ligation using T4 DHA ligase,
Transformants of the present invention can be prepared by
introducing “he expression vesctor mentioned above into host cells.
Bost cells used in the present invention are not limited as -
long as they arez compatible with an expression vactor mentioned abou

25 and caﬁ be transformed. Example:s thereol are various cells such as
natural cells or artificially established recombinans c=lls usually
used in technical fizld of the present invention {for example, bacteria
{Ezcherichia and Bacillus), yesast (Saccharcmyces, Pichia, etc.i,
animal cells, ar insect csalls.

o0 E. coli or animal calls are preferably used. Specific examples
ara E, coli (DH5¢, DH10B, TBL, HBLOl, ¥XL-2Blue, etc.) , mouse-derivad
cells (CO2, o, C127, 5p2/0, NS-1, NIH 373, etc.), rat—derived cells,
hamster—-derived cells (BHK, CHO, etc.), monkey—derived ceils (COS1,
COS3, £087, ¢V1, Velo, ete.), and human-derxived cells {(Hela, diploid

35 fibroklast-derived cells, myzloma, Namalwa, e%C.).

An  expression  vector can  be introduced ({trapsformed



(transduced)) into host cells by known nethod. Transformation can be
performed, for exanple, ac carding to the nethod of Cohen at al. (Proc.
Natl. Acad. Sc!. USA, Vol .69, p.2110 (1972)) , prot_oplastnmethod (Mel.

Gen, Genet. , Vol. 168, p.111 (1979)) , 5 or conpetent method (J. Mal.

Biol., Vol.56, p.209 (1971)) when the hosts are bacteria (E. coli, 8aci?l us
subtilis, etc.), the nethod of Honnen at al. (Proc. Natl. Acad. Sci. USA,
Vol.75, p, 1927 (1978)), or lithiummethod (J. Bacteriol., Vol.153, p.163
(1983)) when the host is Saccharonyces cerevl.siae, the nmethod of G aham
(Virology, O Vol. 5z' p, 456 (1973)) when thg hosts are aninmal cells, and
the nmethod of summers et. al. (Mdl. Call, Biol., Vol.3, pp.2156-2165

(1933)) when the hosts are |nsect calls. The extracellular region of the
Al LIM (particlitzansfuysestidr a5 hedtasealsl 32y Sroumeaekiea@nt i nventi on

(soluble AILIM carrhasprofdeedn den BY Sitid ald ngoiré&ﬁl{ﬂmr&%a{:ﬁﬂmﬁ he '{.he

following this termincludes trar.sductarts) conprising an expression vec
prepared as MAHi%hEd CahgveeF Rhut iRzt Hadila. ApeR) MT} gdhth cafplhé Ipr pdRER

in the same way:.2)ThepRbddh 6y HBEh8d AMBferad YaeQaP! | §81cardion, SO Qfﬁ"'a)h: ,
|norgan|c 20 nitrogen source, _or_or anlc ni.trogen source necessar for t

growth of hddt CORFESepErBABRRE nkht 3301 -ERARDI esVE - the Ea@%nf%ﬁ)ﬂrldewaﬁé the

gl ucose, dextysyts Sekubketrstaschg. aa@uﬁucgé)ﬁeuﬁﬂ%@ﬁmlses ek i t;he _ha metﬁ*gd
|norgan|c or anl Cc nltrggen sour ce nnnnlunlsalts nltra

acids, corn sqfegbﬂP?‘E]l?OTa epttite, M Eﬁgel"\'f-ad meet - S adPl- <y @@Waﬁl%'é%b}

and potato exjd agtth ik ﬁh@&hb@d,{Jt hBy - H8Y: €DNPrisle 1her . lfﬂﬁrﬂl@'!tﬁ]{i:@én the
exanpl e, an inor exanpl e, cal ci Li{%‘l chl orjde, sodium

an|% sal t for
di hydr pgenph ARG AROREST BT ERT B F 1S . SRS O (RGN (¥ EPbRaY
exanpl B._tet r=ac1ycﬂz,np, 456 ABFCI N - wheRrthpd Sbits larekam&ﬁyrlafe;lm Cahd 3@ method

cond {1 ons. sUShSREE Ehscr & Ut F ot R e 10 aaPPe e svaLeen T A
sel ect ed appriipy itatselsy ase u.h.abcu:heaﬂm.etel n of the present inventior. is
35 has. . ool | s ar 6 P TAPT At atone T o R e e E ReFE D ©rOnEr T He
host s are badterEimaiIBEd) Djotlrw@e‘teegptymmldn I apbub ba A BOLM] can be produced
15 by cultivating transfermants {in the following this fterm includes
transductants) comprising an expression vector prepared as mentioned
above In nutrient media, AILIM ligand can be produced in the same
WAY .
The nutrientmedia preferably comprise carbon source, lnorganic
20 nitrogen source, or organic nitrogen source negessary far the growth
of host cells {(transiormants). E:.-:amples of the carbon source are
C gluceas, dextran, soluble starch, and sucroase, and examples of tre
ingrganic or crganic nitrogen scurce ars ammonlum salts, nitrates,
amino acids, corn steep liguor, peptone, casein, meet extract, soy
25 bean cake, and poTato extract. If desired, they may comprise ather
nutrients {for example, an inorganic sal:t (for example, calcium
chloride, sadium dihydrogenphosprate, and magnesium chlozide) .
vitaminsg, antibiotics (for example, tetracycline, neomycirn,
ampieiliin, kanamyclin, etc.).
3D Cultivation 1s performed by a method known in the art.
Cultivation conditions such as temperature, pH of the media, and
sultivation time are selected appropriately so that the protsin of
the present inventiorn is overproduced.
Specific media and cultivation conditions usad dependirzg oo
35  hos+ cells ave i1llusirarzed below, Sut are not limited thereto.

When the hosts are bactaria, actinomycetes, yeasts, filamentous



fungi, liquid nedia conprising the nutrien-_ source nentioned above are
appropriate. The nedia with pH5 to 8 are preferably used. Wen the host is
E. cc li ,.exanples of preferable nedia are LA nedia, M nedia (MIller et
al. Exp. Mol. Genet. , Cold Spring Harbor 5 Laboratory, p.431 (1972)), YT
media, etc. Using these nedia, cultivation can be perfornmed usually at 14 to
43 C for about 3 to 24 hours with aeration and stirring, if necessary. \Wen
the host is Bacillus, cultivation can be perfornmed usually at 30 to 40 G
for about 16.ta 96 hours with aeration and stirring, if necessary. \Wen the
host is yeast, exanples of nedia are Burkhqolder mnima ' nedia (Bostian,
Proc. Natl _ Acad. Sci. USA, Vol.77, p.4505 @1980) The pH of the nedia is
preferably 5 to d. Cultivation can be performed wusually at 20 to 35C for

about 14to féﬁglﬁoulﬁqm’.fﬂ huaﬂat.:i;mpmx&;t ithel AGtridi SonLeeSeR tiondielsbhE
host is an ani mal nedi a_are M nedia cont a| ni ng about 5

to 2066 fet EF*bSQPHB'JEéP ti‘ﬁnféﬁdl%ﬁ‘lﬁfzzp"l 5 8 (ADEoRY L FEHM hethas
(Virol ogy, Vol.B, Wﬂmﬁ&ﬁme{}&@ahs BPMEA 640 erm;éles(@f ﬁﬂhf%dmé&@ﬁa ars LB
Vol . 199, p, 51%&%3%@%%%% 199 ér Soc. Ei ol ol 73,
p.1 (1950)) 7 3, (MY Efr oﬁxptl¥?lneﬁFEEts p?%%%r%ﬁﬂ%ﬁgaﬁéﬁPDB
to S. Cubtizabbentean, be @Y ofbed2) !Ll$ua;:irl ync&tiaapogtcw tes 40C £196sabguli 15
to 72 hours w %h aeration ﬁgd st%rrl n rl;_yessary Wien_ the host is_an
i nsect cel | CUAR-EREMBIeSBF HRIPETFoTEF (ggual 5 afeditatlofifait HTfgREREE 3 to
bovi ne seruty(kbees Math. adeadiofiCiandUsAirYehsg, B2f, noBed4@4(1985) 1. The pH
thereo f is pref erab I'%Sgbout 5(.08. g:ultlvatlon can be perfornmed usualli/
at about 20 to 40FFB IESNASEGDBRGA L s L téé’laa‘thBn‘:%@esE"PW‘?%bed peually
necessary. &he3exts adelFbufar segionlg sol 9l Bodkb| MtipfaMtddiMofanhetiBPing,
i nventi (partlcularlﬁ preferably the human AILIM car. be produced by
cul turtng t he H66%8%HERTi oned transformed cells (particularly, animal cell
or E. coil) and aiitmmithg tdet decyessop cabmphes priohed Da arte Binekicel dar @inime

et hod such®SETF 1{rsRrEl B¥ S Mari Fedhe o of Stnet8bt b ndd Sut 1 End

t he pol ypepfldetbof Yhal yedptiidepfeigmenly &f 1t e plesentzthvemende performed

purified angshgfieﬁe‘.%@%ﬂ 35°Cforabout 14toléd hourswithaerationandstirring,

15 if reszessary.

When the host 1s an andmal cell, examples of medla are MEM media

containing about 5 to 20% fetal bovine serum (Science, Vol 122, p.301

{1952} ) , DMEM media (Virelogy, Vol.B, p.3%6 (1559)), FPMI1640 media

(S. Bm. Med. Asscc., Vol.199, p,519 (1957}), 199 m=edia {2roc. Scc.

20 Exp. Biol. Med., Vol 73, p.1 {1850)), HamFl2 media, etc. The pH of

the media is nreferably about & to 8. Cultivation can be performed

usually at about 30 to 40°C for about 15 to 72 hours with aeration

ard stirricg, if necessary.

When “he host is an insect cell, an example of media 1s Graca'’.

2E  mediacontainingfetal bovine serum [(Proc. Natl. Acad. Sci. US4, Vol. B2,

p.B404¢ (19853)}. Thepidthersofispreferablyabhout5tof8. Cultivation

can be performed usually at abour 20 to 20°C for 15 To 100 hours with
agration and stirring, if necessary.

The aextrazellular region (soluble AILIM) of AILIM of zhs

30 ipvention {particularly preferably the human AILIM) carn be produced

']:}y culturing the above-menticned transformed cells (particularly,

animal cell or E. colil and allowing the sscretion of tha proteln

ir =he culture suparnatant. MNamsly, 2 culture filtrate

{superratant) 1is obtained by the method such as filwration or

13 ecentrifugatien ©f the obtained culture, and the polypepclde or

polypeptide fragment of the present invention is purifiedand isclated



fromthe culture filtrate by t e usual nethod comonly used in order to
purify and isolate a natural or synthetic protein, Exanples of the isolation
and Puri fication..netrod are a nethod wutilizing specific affinity, such as
affinity chromatography, a method 5 utilizing solubility, such as salting
out and sol vent precipitation nethod, a method utilizing the difference in
nol ecul ar wei ght, such as dialysis, ultrafiltration, gel filtration, and
sodi um dodecyl sul fate-pol yacryl am de gel el ectrophoresis, a nethod
utilizing charges, such as ion exchange chromatography and hydroxyl apatite
10 chronatography, a method utilizing the difference in hydrophobicity,

such as reverse phase high performance |iquid chromatography, and a method
utilizing the difference in isoelectric point, such as isoelectric

focusi ng. WhERCRHESprEtehneof i hratedy ‘é&ﬁS-tSSIﬂh%hb%ewmﬂ:mm opadytmplrasm

15 of cul tured Lhapsé %ﬁ@”i%l&tésé,n&{@:iy’l&“ ﬁ}%gérl’f &35 Pl G geéh g:}e

harvested by the usual method such I'tratio cent MU and
suspended in appr dpfatle peff Bhe Igalatitheant puniglicaiidhore tedd 2 rrenheahed

of the celIsuemléﬂ@@péﬁﬁfﬂb%mfe&:@%ybysm g@#fb &gﬁuﬁ%ﬁg %%g%%%{‘ngthod

soni cati on, éfozyne and freeze-thaw'ng, t ra
conprising t® W%ﬁqlﬁé’%{l%esbﬁésﬁlﬁaﬂm‘émmﬁh ajnsl sobvranharreyy otitletion

net hod such gstgeM!t 14 Fneg_%aOﬁtthgrﬁH BﬂffJP%n”émirH)'fn% %.:&&29&&50%41:’3 such

solubilized with,a detergent such as Triton-X btain the
extract. Findf|yiatnelpol yhepriteitttitie 9 Viddpriadd or.agmehtscdd ups dbdeanl

and purlfledsﬁlfﬁaélﬁhxyéﬁkyfaﬁ¢$§tge25é@éd&ﬂépyéﬂéElHEtQPdm@EhbélH%Eﬁ@tﬁﬂg

above. in the present invention, the term"insoluble carrier” neans
carrier MhlCﬁ‘?%g%%edSQEPIﬁﬂDbPFI%éCB%FQ%E%RFQNQ;Qﬁ¥ﬁHﬂ¥n%ﬁﬂ[ﬂﬂﬁ¥Q§HFapatLte

adsor pti:an ogneheMsataginkianget il ueXamiey thRCAfd&icL @R kﬁ%t@%)*ob@!:@%ﬁ
test tube, tube, or the like raV|n%i|nternaI space, bead, ball O filter

menbr ane, orStH2 35 KETRIRE ANARE SO SEFGAFRATEE ok 1L FHRIRAHoNG PR st PRY

such as pol Y§t‘ylée1‘.l@drﬂﬁﬁ.ﬂlzﬁlﬁbwﬁﬁébﬁﬂﬁﬁérﬁ-@§éni.l* $kbbCORCERSI Roht NYEQAL as
resin, “r glass insoluble carrier wused in affinity chromatography

such as celli‘ﬁ'i’)@e\E *?eﬁ”c%ﬁﬁﬁ%se carrier, pol yacryl ani de
carrier, dext ran_caiidrethp @irpdiy heiel 884 fé €f 2 x 35t PohyiHwbat CoNOIm SAELLOHlasm

pol'y am rgo agrL dc&f{u[r!'eeé tPe?IEsO grrt?é'{ésca flcrqsrtr,l e& %lu%'gugz bodies or cells are
harvested by tke usual method such as filtration or centrifugation

and suspended in appropriate buifer. After the cell wall and/or cell
membrane of the cells and so cn are disrupted by the method such as
lysis with sonication, lyscezyme, and freeze—thawing, the membrans

20 fractiern comprising the polypeptids of the present irnveniicor is
obtained by the meathod such as centrifugation er filtration. The
membrans fraction is solubilized with a detergent such as Trizon-X{I00
to obtair the crude exiract. Finally, the polypeptide or the’
palypeptide fragment is isolated and purifled from the crude extract

25 Dby the usual method as iliustrated abave.

Ir the present invention, the term *insclubla carrier” meaons

a carrier which is used to immeobilize polypeptides on them by physical
adsorption or chemiczal linking. For example, the carrisr can be (1}
plate, test tube, tube, or the like having internal space, baad, ball,

30 filter, membrane, or the like made pf water-insclubls mazerilals
ircluding plasties such as volystyrene zesin, polycarbonata resin,
silicon resin or nyleon resin, or glass, and {2} insplukle carrier
used in affinity chromatography such as cellulose carrier, agarcsz
' parrier, polyacrylamide carrier, dextrancarrier, polystyrenecarrier,

35 polyvnylaleohol carrisr, poly aunine acid sarrier, porous silica

carrisr, etc.



The "l abeling substance capabl e of giving detectable signal” in accordance
with the present invention includes, for exanple , er_zyrr.e, fluorescent
material, |lum nescent material, biotin, avidin or radioisotope, nore
specifically, enzymes such as peroxidase (e,g., 5 horseradish peroxidase) ,
al kal i ne phosphat ase, P-D-gal actosi dase, gl ucoseoxi dase, :
gl ucose- 6- phosphat e dehydr ogeri ase, al cohol dehydrogenase, nal ate

dehydr ogenase, penicil =i nase, catal ase, apo-glucose oxi dase, urease,

| uci ferase, acetylcholine esterase, etc.; fluorescent materials such as

fl uorescein isothiocyanate, 0O phycoblllnprp ein, rare earthmetal chelating
agents, dansyl chloride, tetranethyl rhod&ni ne sotciocyanate, etc.
radi oi sot opes such 3H, 14c, 1251, 131 L, etc. ; biotin, avidir., and

| um nescent mat erTie “#&hﬂﬁpﬂﬁuﬁmbsmadmelsmpmbeeomffﬁimﬁﬁgxﬁﬁﬁndﬁmuma alggan~

give detec I on t t hey hard, en_used
15 al one,: e%§?§§°§agﬁ?%§§€%gFm%§? ?%El%HFBFFRH&P%;H FHFF AP %fap*YTE
det ect abl e §|lgnat$c¢mt whedre e lgwe dluh bns ezt rdacHzar il m)r:en&ubst avgelSn bt

can provide Si For | e, when the Label is an enz ne at
Ieasf a subs? E£$€$$eté%%%?fFF%P'lﬁgqggteE?Fgﬂes YATT oty Repeedaee 1e.g.

subst rat®s haﬂsbfacﬂ.lsml pleﬁeﬂnk]gma}on dmitm@ep@ g0k e20 Jalf-@r-gqﬁéé%hmase
enzyne act| 0 try uQr osc usin i ol uminescenc

cheni cal %#%%é%é%ﬁéé FrorOe%a %p#&?sﬁﬁﬁﬁﬁ thggpﬁgEPg?Eaﬁ%TOX|ﬂ§§%7°l
hydr ogen. peebxﬂdmgaw&ﬁﬁe u&Eﬁﬂas @Emymmb@ahese; Ah&&nmauLmahﬁe mheat&D@se

| abel is hi n n.Qt y d|f| avidin Is IS
not Iinitedgé& %ﬁwgégﬁggrggg%fggr g??%fﬁr%?eruﬁFﬁgggnﬁ?¥ %%5?3 %E%S%an
be utiIizedeuépenéﬂngrﬁﬁcﬁhe ma¢péleﬂssuh$mraﬁ£ fdube=gsedn AsyptbiotheEnate,

above- MRSt BRECLLAPEL 5r6R01A¢ it d8th hdk 1 18RI GRS RL ad A d Ly HONRY L4

preferred Lab 'S an enZynme'such as peroxi dasé
consi der at i 8A% g@mﬁﬁhik)Eﬂ?@&%iWﬁtﬂPQﬁuHhﬂmammb@n &tc SOraﬁsaysasﬂpe$lsmshtme

convenlenceﬁpf qgnupglaxmgn €E"”E5q9@épor369§f$'f%%%glﬁnﬁﬂﬁ%kﬂﬁﬁ EnSAP

of binding to AL 17?2 or "A LI M 1i gar in accor cé wth the’inveén
is constructed D¥&&@ orlehe Eﬁﬁhéiﬁﬁbﬂmﬁ bnnﬁd@a§§@$6n$p@mﬁﬂﬂkﬂh3Faifuﬁve

princi p’ eStheé{‘ai wgl%tahoﬁé @Sdh(é%sﬁé%@%qoréﬁ | B4 _{@w&gg%sﬁgp wb ex used

Edition., |, . 3i kawa et I gakushoir

applle$3 53a10ne, snzyme, luminescent material, biotin or avidin prnv1de no
detectablesignal, butwhenallowed toreactwith one crmoresubstances,
it can provide detectable signal. For example, wnen the label is
a1 enzyme, at lsast a substrate is necessary for the datection.

Various types of substrates can be used depending on the type of method

240 formeasuring enzyme activity (colorimetry, flucroscopy, methodusing
violuminescence or chemical luminescence, etc.), For example, when
the label is peroxidase, hydrogen peroxide can be used as a substrate, -
Alternatively, when the label is bio=in, avidin or enzyme-madifierd =
avidin ls commeonly used but is not limited To them. As requirec
25 a wvariety of luminescent substances can be utilized depending on the

type pf substrate to be used.

Any 0f the above-mentioned labels can e utilized in the present
irvention. However, preferred label is an enzyme such as peroxidase
or bietin with consideration given to sansitivity of detesctlon or

30  assay as well as the convenisnce of manipulation.

A "mezhod for identifying a substance capable of binding ta
AILIM or AZLIM ligard” in accortdance with the irnvention is canstructed
basad on the principle of immuncassay.

gpacifically, the principles of various methods as described

a5 in "Immuncassay (3™ Edition., eds., Eiji Ishikawa et al, Tgasuanein,

18871 * gan be applisd.



Exanpl es of principles preferably used include solid-phase one-anti body

nmet hod, |i qui d-phase two-anti body nethod, solid-phase two-antibody nethod,
sandwi ch nmet hod, and one-pot nethod as described in Exam ned Published
Japanese Patent Application {JP-B) No. Hai 5 2-39747. Further, assay mnethod
enpl oyi ng anti gen-anti body reaction is exenplified by EMT nethod (enzyne
mul tiplied i nmunoassay technique). enzyne channeling i mmunoassay, enzyne
nodul at or nmedi ated enzyne i munoassay (EMVEAL, enzyne inhibitor

i mrunoassay, imu_oenzynonetric assay, enzyne enhanced i mmunoassay and
proximal 0 |Iinkage i nmunoassay. in the present invention, any cf such
principles of imunoassay mnay be selected properly in accordance wth the
pur pose. However, _with cons'deratipqg%:ven to the conveni ence of procedure

and/ or econoni ¢ JUVAMRER, SAnBE TR R RISFLTAM ke Asver 3Bl iR ysokitk-HiBse
principle of oaandut chodPihitho®Ne1BAL dIBELOS Y - S0l Bh d38hnANes AN Dady.
nmet hod, nnre+$referablﬂ?sagggich nethoﬁyor one- pot netﬁgg isnpfe%ggﬁbly 5e
utilized,. PH ?réﬁFhW%i’B‘ﬁe da gayivicd ReERf 28H GREHRE mashed amelad caigled
microtiter phatexkavhed PAPYivELA SISHEH:AS 600l | Appll LE 0P @ €5 7FUB) ORRr PQfes
met hod uz%ngjbggﬁi on ﬁpicﬂf ﬁéy eptide is 20 i mobilized and al so using a
counterpatt Fa 4 wi _Hré" g %?@H“E%O%EWB}PHéEE Etﬂtwﬁtqfaﬁjféf’i]ﬁi’ BEEfion
Description 9f tdwentyiaings byounerTl sBensdr esnesiid e miaashilVehi 8Srifhoassay
anti - human IgG 25 antlboda/ﬂ_n a t|-hﬂﬁan I gK anti body and anti-hunman : gFc
anti body to "ERBPHERRL EREYDR 0 ’"E@Mi%‘ﬁ'b"cqao?‘%@’*aﬁ’t‘?%ﬁﬁﬂdéﬁémféﬁdﬁfted
cel | ELI3A ugsktpg=a fimewnewntseo®t er (EMPemgl, s (@ﬂzg‘r—@e(1)in$‘JIMtbQSD%Hu\ﬁ%asaay,
results of the assays indicated_below, 30 Panel (a) _.: result of assay in _
whi ch bi ot i n*PRYBPEL ERYTS Hulfarf s SPYg SRR PO Sy He o SBEURGARS 24D SdP *igg L
added in g helahkegeeimfupssio®siy. anti body into the microplate where
wild-type HPB-A::L cells had heen at ed Papel ib) . result of assay in
Whi ch by ot .- | abeFba RIS TR aBEE% anY1 oay b ni nbERtRmPS AR Gody ¥
was added i nmehebabselreecef pripealy laniddotiernsd osidie theCbapbate. WEeh@ver,
w | d-type HPEi@%LcS%EEEePQQiQ.eaiéén ELaEEg'cﬂnvenience of procedure and/ox
economic advantage, and particularly clinical versatility, the
15 prineciple of sandwich method, one-pet methed, or sclid-phase
one-antibedy method, more preferably sandwichmethod or one-potmethod
is preferablyutilized,. Particularlypreferred is sandwich method
using multi-well microtiter plate having many wells such as 96-w=ll
microplate, or cone-pot method using beads on which pelypeptide is
20  immobilized and also usirg a counterpart labeled with gpnzyme such

a5 peroxidase or with biotin.

Briesf Descriptien of the Drawinys

Figure 1 shows respective reactivities of anti-human IgG

23  antibody, anti-homan Igk antiboedy and anti-human IgFc antlbody to
tha human anti-human AILIMmonoclonal antibody, analyzed by cell ELISA
using a flow cytometer.

Panels {a) ta (1) showrespectiva results of the assays indlcatac
telow,

30 Pana2l {a): result of assay in which biotin-labeled anti-human
IgG antibody a5 2 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-labelad anti-human

35 Igxantibody as a secondary antibody was added in the absencs of primary
antibedy inro the microplate where wild-type HPE—ALL c2lls had been



Panel (c): result of assay in which biotin-|abeled anti-human [|gFc anti body
as a secondary anti body was added in the absence of primary antibody into
the mcroplate where wild-type HPB-ALL cells 5 had been plated. Panel (d)
result of assay in which human anti-human AlLIM nonocl onal anti body

JMab- 136 was used as a primary antibody and biotin-|abeled anti-human 1gG
anti body was used as a secondary antibody. 9\ Panel (e) : result of assay
in which human anti-human Al LIM nonocl onal anti body JMab- 36 was used as a
primary anti body ar biotin-Iabeled anti-human |Igw anti body was used as a
secondazy antibody. Panel (f): result of assay in which human anti-human

Al LI M 15 nonocl onal antibody JMab-136 was wbsed as a primary antibody and

bi oti n-1abel ed anti-hunman |1 gFc anti body was used as a secondary anti body.
Panel (g) : glesidd. of assay in which human anti-human AlLIM nonocl ona

anti body JMab--138 was used as a prinmary antibody and 20 biotin-Iabeled
anti- human 1 gG antt6dy {fhs TRBHl Beiazgsayntarshidnbibsdy - lrErdkd(a)ti-human
result of assay- idhtay hman [ : - n a ib .
JMab-i 3e was used as f}ri naty%%{o:nggggag%%&%%%i Irrlir agg?gg Eéﬁ??'ﬁ%uér)r%%achkmf
ant i body ma?ll%?a§r%té%§é‘€ohﬂ’é?’yth?5“m¢m wirgrel wihild-itegpel HPBFABE S/l
whi ch hugen i ipduHan Add M nonocl onal anti body JMab-.38 was used as a
primary anti body and _biotin-|abeled anti-human |1 gFc anti body was used as a
secondary anti bod®ne30 PrelreElt ofedftavofiragdalct s & Edtihdioman ATLIM
anti - human MddMec Lm0 Ao tikady 3VeDs 439 ¥aS 1 ¥Sgd AS v R 1 I osy and
anti body and , biotin-I|abel ed anti-human |1gG anti body was used as a secgnéary
anti body. P&H&AtNOlatedmd Hrthdussan nIoRi eRthbpad s -heednz2pl Bl Me@Bdary
nonocl onal  arfdibeey, JMab-139 was used as a prinmary antibody and

bi oti nyl abel ed anti-h%nan | qu anti body was used as a secondary 55
antti body. Panel (e}: result of assay in which human anti-human AILTM

monoclenal antihody JMab-136 was used as a primary antibody ar
biotin-labeled anti-human Igx arntibady was used as a secondar,
antibody.
Panel (f): result of assay ir which human anti-human AILIM
15 mongelonal antibedy JMab-136 waa used as a primary antibody and
bilotin-labeled anti-~human IgFc antibody was used as a sescondary
antibody.
Panel (g): result of assay in which human anti-human AILIM
monoclonal antibody JMab-138 was used as a2 primary antibody and
20 Dbieotin~labeled =znti-human IgGE antibody was used as a2 secondary
antibaody.
Panel ([(h}l: result of assay irn whick homan anti-human AILIM
menoeclonal antibody JMab-138 was used as a primary antibody ane

biotin-labelad anti-human Igx antibody was used za a secgrdar,

25 antibedy.

Panel ({(i}: result of assay in which human anti-human AILIM
moneclonal antibody JMab-138 was used as a primary antibody and
biotin-labeled anti-fuman IgFc antibody was used as a seccndary
antibody.

34 Panel {j): result of assay in which human anti-human AILTM

monoclonal antibody JMab-132 was used as 2 primary antibody and

biotin-labeled anti-human IgG antibeody was used as & secondary
antibody .

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

35 monoclonral antibody JMab-139 was uged as a primary artibody and

bicrinp-labzled anti-human IgK aptibedy was used as a seccondacy



Panel (1): result of assay in which human anti-human AZLIM nonocl onal

anti body SMab-139 was used as a primary antibody and biotin-I|abel ed
anti-human 1 gFc anti body was used as a secondary 5 antibody. The curve with
open synbols in each panel corresponds to the ras'alt of assay zn which
human anti - KLH nonocl onal anti body was used as the control antibody. Figure
2 shows a calibration curve with respect to hunman 1gG Co _ nonocl onal

anti body (standard material) assayed by sardwitch ELI SA wusing anti-human

| gG anti body. The vertical axis indicates fluorescence intensity, and the
hori zontal axis indicates the concentrationof the standard :naterial _
Figure 3 shows binding activities of various nopuse anti-human 15

Al LI Mronocl onal , anti bodi es to hunman Al LI M over expressi ng reconbi nant CHO
cells or wil#ELPRACHO cells. The vertical axis indicates fluorescence

intensity as an indgx: ofyybi ndifg@ctd vid A4 he q{mi 1ant . oehl 5., -and, the
hori zontal axis |ndicat [esi t he t'concent ratsl}égilq'of h’?ﬁe&gnt I &g’g;g%%den . a&oﬁﬁéﬂ
term " CHO' |meReldidgurantidardat 88abhb3? esds t used aabi adimgmanys aptibotipeand
wild-type CHQ eld- 1A e WY -H L ot 88 Lher nesul oo of i ndi ng
t he human AILINLoverexprssing reconbiﬁ%?? %f()__ ceTT? E?S§r§g4gsﬁ%%§§¥a£9
bi ndi ng acti®®tieed®f various human anti-hunman 25 Al LI M nonocl ona

anti bodi es or hu -5 KLE: ppn n td hadi n ' ol.fo
uman Al LT M over oxprosci g Facani han B ool rach: P A Fy e HRg R rhCtad
The verti cal *2%# st ofdr B3R 2 1f FReFESREMRe antieREH Yo kanpa haest ibofly blasdizagd

activity to jherecoiiyinants gelfsi,and the horizontal axis 3D indicates the
concentration of the antibody added. The term"CEO' in the figure indicates

the result of a bifidiufg 2a88aystd Fhelliwd oy sereROovéEh C2aRECT Higrdyman 1gG

i ndi cat ey t hg,sestidal ahrapbupdiiBgaAgsay dLd e NUERE 2HEH! My OYSLAXPIRSEEL DI
reconbinant CEO cell. 35 Figqure 5 shows binding activities of various

human, anti-?ﬁﬁﬁﬁyaWEﬂ]WHﬁﬁﬂxﬂQﬁuﬂ%ﬁﬂhﬁﬂﬂkrestohunan
Al'LI M over expressiTie eeefiicaantx6e 16HQcgeblS:lioMdded yPELAKAGYY Sand the

horizontal axis indicates the concentration of the standard materia? |

Figure 3 shows binding activities of various mouse anti-human

15 AILIMmoncclonal antibodies tohumanAILIM-pverexpressing racombinant
CHO calls or wild-type CHO ceils.

Tha vertical axis indicates flucrescence intensity as an indax
of binding activity to the recombinant cells, and the horizontal axis
indicates the concentration Sf the antibody added.

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

Figure 4 shows binding activities af various human anti-human

25 ATLIM monoclonal antibodies or human anti-KLH moncclonal antibedies
ag a negative control to human ALLIM-avarexpressing recombinant CHO
cells or wild-type CHO calls.

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

30 indicates the concentration of the antibody added.

The term *CHOY in the figurs indicates the result of a binding
assay to the wild-type CHO cell, and *ruman’ indicates the result
of a binding assay to the human AILIM-pverexpressing recorbinant CHO
cell.

33 Figure 5 shows binding activities of various human anti-humarn

AlLIMmonoclonal antibr::rij)es tohuman AIlLIM-overexXpressing recombinant
.



The vertical axis indicates fluorescence intensity as an index of binding
activity to the reconbinant cells , and the horizontal axis indicates the
concentration of the anti body added. 5 The term"CHO' in the figure

indicates the result of a binding assay to the wild-type CHD cell, and
"human" indicates the result of a binding assay to the human
Al LI M over expressi ng reconbinant CHO call. Figure 6 shows binding

activities of various human anti-human 0 Al Afl JMmonocl onal antibodies to
human Attl M over expressi ngreconbinant CHO cells or wild-type CHO cells. The
vertical axis indicates fluorescence intensity as an ins, of binding
activity to the reconbinant cells, and the gwrizontal axis indicates the
concentration of the antibody added. 15 The term"CHO' in the figure

i ndi cates the, egéjjf#]seog,_ a}_{jltﬁi[&g%?g% @'ﬁ? to the wild-type CHO cell, and

"human" indi cates resu erTg]'E‘a'ssay to the human

Al LI M ovexexpr essilig vecobbabantiLidieatbs FihgiredcershowatbhRdkf%s an index
activities of -rat dgnti - u.rm.r)tﬁ{AI LIM 20 m)I“BOCl onal antibodies to nouse )
Al LI M over expr 828R ATonbi Hant CHoT SEEMPENant Fid% y peCCHT fariaontal axis
vertical axisndinchoat eshed latorescerce dmteeNdiay A5 @bdNd8Kdeg Of bi ndi ng
activitycto the regonbipa axis indicates the

Q nt..cell.s, and.the horizontal the
concentration of ﬁ%e‘ éﬁf‘f‘boﬁa&&eaﬁeﬁ*w t-EFHCAERG ThA T Tt gdre binding
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I ndicates the: peililhy ac=ivity to the recombinant cells , and “he horizental axis
indicates the concentration of the antibody added.

15 The zerm “CHO" in the figurs indicates the result of 2 binding
assay to the wild-type CHO cell, and “huran® indicates the result
of a binding assay te the human AILIM-overexpressing recombinant CHO
cell.

Filgure 7 shows binding activities of rat anti-human AILIM

20  monocleonal antibedies to mouse AILIM-—overszpressing Iecombin.&nt-l:‘.i-it}
cells or wild-type CHO cells. |

The vertical axig indicates flusrescence intensity as an index -
of binding activity to the recorbinant cells, and the horizeontal axis
indicates the concentration of the antibody added,

23 Thz tezm "CEO" in the figure indicates the result of a Lhinding
assay to the wild-type CHO cell, and "mouse” indicates the result
ol a binding assay To the mouse AILIM-overexpressing recombinant CRO
cell.

Figure 8 shows binding activities of various human anti-humarn

30  ATLIM monoclonal antibedies or human anti-¥XLH monoclonal antibedies
a5 a hegatlive control to mouse AILIM-ovarexpressing recombinant CHO
cells or wild-type CHD calls.

Tha vertical axis indicates fluorescence intensity as an tndex
of binding activity te The racombinant cells, and the horizortal axis

35 indicares the cencentration of the antibody added.

The term "CHO" In the figure indicates the result of a binding



of a. binding assay to the nouse ATTLt M overexpressing reconbi nant CUD

cell. Figure 9 shows binding activities of various human anti-human 5

Al LI Mronocl onal anti bodi es tonouse Al LI M overexpressing re conb ir.ant, Cao
cells or wild-type CHO cells, The vertical axis indicates fluorescence
intensity as an index of binding activity to the reconbinant cells, and the
hori zontal axis indicates the concentration of the anti body added. 10 The
term"CHO' in the figure indicates the result of a binding assay to the

wi | d-type CHO cell, and "nouse" indicates the result of a binding assay to
t he nmouse Al LI M overexpressing reconbi nant £ cell. Figure 10 shows

bi ndi ng activities of various human anti-hunman 15 Al LI M nonocl onal

antibodies to_npusge ALl.|M.overerpres si reconbi nant  CHO cel I s or
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an index of oBin#ing:agtd sddy thor id endRSOEDbL NN Gals esadldng he-hanig o
axis. indi Catﬁ the concentration of the anti body added. 2D The term|
in the figur‘ée' dicates the result of a binding assay to the wild-type CHO

cell, and "nouse” Finfi-capeshéne Hiaslldy aekibi 0L NG A$83Y A& HhPKa NOHSS - human
Al LI Moverexgi,ggﬁl nﬂ rﬁ%o |n%n% %; - cell. Figure Il shows binding
activities o PEHSC nBUR 2 AR POFAES 5 Asa M Indhov=geaie Tt Bedi s mbd raat
Al LI M over expa@ss&nys &€ o dratipe @O olls or wild-type CHO cells. The

vertical axis indigates fluorescence.intensity as an -4_d-ax of binding
Rctivity to the roUUTEPARRESEATRS TARACERES HOFOLSRCRNCAXTBLonS HEY B LoRex

concent r at i ogf dfirdieganttbecty addesk 3Qothenbrt Ma10E0" ahA Hhe hbirgbE®ral axis
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human ant i - KERP frbnutl oHal B8 e8” 55-4s A"MNediRIIR" UG TED gt result
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vertical axig.ipdicates fluorescence intensity as an index

Figure 10 shows binding acuivities of various human an*i-human

15 ILIMmonoclonal antibodies tomouse ATLIM-overaxpressing recombinant

CHC cells or wild-type CHD cells,

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

20 The term “CHO" in the figure indicates the result of a2 birnding
assay to the wild-type CHZ cell, and "mouse” indicates the result
of binding assay to the mouse AILIM~gverexpressing rszcombinant CAC
cell.

Figur= :1 shows binding activities of various mouse anti-rat
ATLIM monoclonal antibodies to rat AILIM-overexpressing recambinant
CHD cells or wild-type CHD cellis.

The vertical axis indicataes fluorescance intensity as an indax
of binding activity te the recombinant cells, and the horizantal axis
indiecates thes concenrtration of the antibody added.

30 The term *CHC” in the figurs indicates the result of a binding
assay o The wild-type CHO cell, and “rat” indicates the result of

a binding assay to the rat AILIM-overexpressing recombinant CEO cell.
Figure 12 shows binding activities of varicus human anti-humnan

ATLIM moreclenal antibodies or human anti-ELH monenleonal antibediess

35 as a negative cornvrol ©o rat AILIM-overexpressing recomtbinant CHD

cells or wild-type CHO cells.



of binding activity to the reconbinant calls, and the horizontal axis

i ndi cates the concentration of the anti body added. The term "CHO' in the
figure indicates the result of a binding 5 assay to the wild-type CHO cell,
and "rat" indicates the result of a binding assay to the rat

Al LI M over expressi ng reconbi nant CHO cell. Figure 13 shows bi ndi ng
activities of various human anti-human AT UM nonocl onal antibodies to rat
Al LI M overexpressing reconbinant Clio cells or wild-type CHO cells. } The
vertical axis indicates fluorescence intensity as an index of binding
activity to the reconbi nant cells, and theﬁgnori zontal axi indicates the
concentration of the anti body added. The térm"CHO' in the figure indicates
the result of a binding assay to the wl d-tilpe CHO cell, and "rat"
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horizontal @xisciieli gL seddiee CONSENLN alf O Ofa IDUSRIANM daduman Al LIM
nonocl onal antibody. 35 Figure 16 shows proliferation activity of T cells

derived from a noFmEPTReatiRy PerdonttgvrdinAycatest k8o Aa8RYL fdr 2ttHading
activity ofaéay tHarB@UGILNLE-CQpll QUDALOLY, HiGNAlrly HAIQUT RUFRE AN ThmN
AlLIM 15 abinding assay to the rat AlLIM-overexpressing recombinant CHO call.

Figure 14 shows binding activities of various human anti-human
ATLIMmonoclonal antibodies to rat ATLTM-overexpressing recombinant
CHO cells or wild-type CHO cells.

The vertical axis indicates fluorescence intansity as an indax

20 of birding activity to the recombinant ¢ells, and the horizontal axis
indigates the concen*ration of the antibody added.

The terxm “CHO” in the figqure indicates the result of a binding
azsay to the wild-type CHDO cell, and *rat” indicates the result of
a binding assay to the rat AILIM-overexpressing reconbinant CHD cell

25 Figure 15 shows proliferation activity of T cells derived from
A4 normal healthy person “doner A" in the assay for the activicy of
transducing costimulatory signal by various mouse anti-human AILTIM
monaclonal antibodies using a microplate coated with anti-human CD3
wonocleonal antibedy together with mouse anti-human AILIM manoclonal

30  antibody.

Thevertical axis indicates the amount of cellular incorparazion
of ['Hlthymidine as an irndex of the degree of cell preliferation, and
the horizental axkis indicates the concentration of mouse anti-human
ATLIM monoclonal antibody.

33 Figure 16 shows proliferation activity of T cells derived from

a normal healthy person :dmnor A% in the asasay for the aztivity of
i



nonocl onal anti bodies using a mcroplate coated with anti-human CD3

nonocl onal anti body together with human anti-human Al LI M np; _ocl o: _al
antibody. 5 Tie vertical axis indicates the anount of cellular incorporation
of CCH thym dine as an index of the degree of cell proliferation, and the
hori zontal axis indicates the concentration of human anti-human AILIM
nonocl onal anti body. Figure 17 shows proliferation activity of P cells
derived from 10 a normal healthy person "donor 3" in the assay for the
activity of transducing costinulatory signal by various nouse anti-human.
Al LI M nonocl onal antibodies using a mcroggate coated with anti-human CO3
nonocl onal anti body together with nouse anti-human Al LI M nonocl onal
antibody. 15 The vertical axis_indicates the anount of cellular,

i ncor por at i oRFATBTACHS ERYIFATEIAECRY BRITHHdY GRIERESIbyPer dtidiyran AILIM

proliferati ofondGhnalingnRehha9B5ahs ftd & kDELGRT £S2 %M%%%hrﬁ%% MaTBHg €
In thi T t él

anti-human Al LI M nonocl onal anti body s figure, "JH ndi cat e

resul t of asBeRPIYeNEHi eRtiDoduntegHuien wESITH AT @ndriathuaan AU masoasedads
the negativeyGoiHd®)., instead of the nouse anti-human Al LI M nonocl onal
antibody. Figure 18 shows proliferation activity of T cells derived from- a
normal héal t hy pefd6iexddritrt B i AncHeakas ahoraoutecfcrldntgrdncorporation
trar_sdaci ng, £q84 | il i %'sgaﬁlirmwarfl%daggae SNl 1NUPRY PN 025 ang
nonocl onal antibodi €s using a mcroplate coated wth anti-human CO3

nonocl onal aft§ BEEYZEBERL HFE i IRFRSF AR i CHURRTSAR49M ASnvetdnanti-fuman

antibody. Theryey tiG@le 163 13Wigi®s the amount of cellular incorporation
of [3Hthym dine as an index of the ree,of cell proliferation, and 30

de
the horizontal axiFd9PRS %%ltsé'sc"'i%@r{i’éﬁ@%ﬁﬁ%‘?’?@r?téﬁ’iﬁé’n‘aﬁ.T SRLLS Vet BFeR M
monocl ongl  aptidedd. neBlthiSphkguner qomst izKluk" ch@dhﬁghgswﬂsu{é akiags@yot N
whi ch ™ human_anti - ELH nonocl,onal anti body was used as the negativye control,
i nstead of t AEFHTGHSn EPShEMET 2APEY MV IWnéfIaréHFisbBBWES@TF:i'éﬁ‘F@n@ LI4
shows prol i fespddiohadChhyibyddts Tucthd 5 detivelafs UBatted @ Al agahtbyn CO23

person "donor B" .in the assay for the activity o 70 .transduci . :
costi mul at or‘f}oré?cglr?&aabﬁngé??éﬁst e e AP gumnan KLLH monoeional
antibody.

15 Thevertical axisirdicates the amount of cellular ircorporation
of [*HIthymidine as an index of tha degree of cell prolifsration, and
the horizontal axis indicates the concentration of meuse anti-human
AILIM moneclenal antibody.

in this figursz, *“JHC1* indicated result of assay in which

20 anti-puman CETP moneclonal antibody was used as the negative contrel,
inscead of the mourse anti-huomzan AYLIM moncclanal antibody.

_ Figure 18 shows proliferation activity of T cells derived from _
- 2 normal kealthy person “donor BY in the assay for the activity of -
transducing costimulatory signal by various human anti-humarn AILIM

25 monoclonal antibodies using a microplate coated with anti-human <03
monoclonal antibody together with human anti-human ATZLIM monoclonal
antibody.

The vertical axis indicates the amount of cellular irncorpocation
of [*H]thymidine a5 an index of the degree of cell proliferation, and

33  the horivontal axis indicates the concentration of human anti-humar
AILIM morcclornal antibody. |

in this figure, "apti-KLB" indicates result of assay in which
human anti-KLH monoclonal antibody was used as the nagative control,
instead of the humar anti-human AILIM monocleral antibody.

35 Figure 19 shows proliferation activity of T cells derived from

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



nonocl onal anti bodies using a mcraplate coated with anti-human C03

nonocl onal anti body together with human anti-human Al LI M nonocl onal

anti body. 5 The vertical a xis indicates the amount of cellu lar incorporati
on of [3H t_"aymidine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human AlILI M
m onacl onal antibody. In this figure, "anti--KLE3" indicates result of assay
in which L human anti-KLH nonocl onal antibody was used as the negative
control instead of the human anti-human Al LI M nonocl onal antibody. Figure
20 shows proliferation activity of T cells derived frc a normal healthy
person "donor C' in the assay for the actiyhty of transducing costimulatory
signal by various nmouse anti-human Al LrM 15 nonocl onal anti bodi es using a

m cropLate coated with anti-human C03 nonocl onal antibody together wth
nouse anti - FEAEACAFENT ABRBEFBRAFCT AmiMady DY THR T oW § | RUM2md s i-bameat A3LENe
amount of cabhykabnk NCHEPOEAI D usdh ol 3 tdvypdine a3 a0 Méﬁ;zﬁ&fi-th%aﬂe@%e
of cell proliferation, and 20 the horizontal axis |n(§| cates e

concent r at i BANBELABES ARt et faae thar Y Mindbaseroaat L anuhso BILIMmbhpslonal
figure, "JHgltihndicates result of assay in which L_. anti-human CETP
nonocl onal antibody was used as the negative control instead of the nouse
anti - hunan Al LI M Fenyerdise lani hbeyice e racbtaibaslpu bii iecatpona~ion
activity of I ri:yved_fram: L ' don »..n the
assay for tﬁ?af- g?t]i“\'/lyg'édg;ﬁ% ?%a%? &?Fggdfggé{argn%%?%rcﬁeg%g Idcbqu'{'/aalfrgit&ﬁg’hﬁﬂ%n
anti - human Ahel e briotd breatlisaAandbodies Wsi ngraemtersplhat @f duaeedant t khumar
anti - human %IMWHBQSEQBQE agtibgdy, t ogether with human anti-human Al LI M
nonocl onal 30 ant i body. 'IjIJie Vertical a xi s indic ate s the amount o f ce |
lu | ar inco rpo Fatthioh fisfIEgH ¢nfhaTELRE lasiantedersol tt B degveérofhieh|
proliferatigpe 1 el h &S ddi,qat tols

uman Shg - B P Aoy SEe) 1% FRF e Snthol,
"anti-KLH' iRaFeatestr 688l bugrnadshy—hwmani AR IHumano ahera KL REHOES onal

anti body :aas usef;@srih® BEGAL Y LU ion/dctivity of T cells derived fr. .
a normal healthy person *donor C* in the assay for the astivizy of
transducing costimulatory signal by variocus mouse anti-human ATLIM

15 menoclenal antibodies using 2 microplate coated with anti-human C23
monoccleonal antibody together with mouse anti-human AILIM monoclonali
antibody.

The vertical axis indicates the amount of ecellular incorporation
- of ['Hlthymidine 25 an index of the dagres of cell proliferation, and

20 the horizeontal axis indicates the concentration of mouse anti-ruman

ATLIM monoclonal antibedy.

In this figure, “JHC1” indicates result of assay in which

-
anti-human CETP monoclonal antibody was used as the negative contrel
instead ¢f the mouse anti-human AILIM monoclonal antibody.
25 Figure 21 shows prelifaration activity o T cells derived from

a normal healthy perseon “donor €7 in the assay for the activity of

transducing cestimalatory signal by various htman anti-human AILIM

monosloral antibodies using a microplate coated with anti-human CD3

monoclonal antibody together with human anti-homan AILIM monaclonal
30  antibody.

The vertical axis indicates the amount of sellular intorporation
of [*Hlthymidine as an indsx of the degree of cell proliferatiorn, and
the korizontal axis indicates the concentration of humarn anti-human
AILIM monoclonal antibody,

33 It this figure, “anti-Kod” indicates result of assay in which

human ant!—-K2H monoclonal antibedy was used as the negative control,



i nstead of the human anti-human AlL'_M nonocl onal anti body. O her notations
are as follows: "i24": human anti human Al LI 7 nonocl onal anti body JMabl 24.
26"; human anti-human A=LI M nonocl onal anti body JMabl 2n 5 "127": human
anti - human Al LI M nonocl onal anti body JMab:.27. Figure 22 shows
proliferation. activity of T cells derived from a normal heal thy person
"donor C'" in the assay for the activity of transducing costinulatory signal
by variocs human anti-human AILTM nonocl onal anti bodies using a mcroplLate
coated with anti-human Ca3 10 nonocl onal anti body together w th human
anti - human Al LI M nonocl onal antibody. The-svertical axis indicates the
amount of cellular incorporation of [3H thym .dine as an index of the
degree of cell proliferation, and the horizontal axis indicates the
concentrat i orrsfedturmdh thr iRumATaRn LIS hAeTMVREBAdctonak Lankilbadyibady t hi s

f"anti-Kl, H |nd|%a%%§ %%%ﬂld%% assay.cl ?of@bﬁ? hunman anti - KLTH npnocl ona

anti body was used as the negative contro InStead of the human anti-human
Al LI M nonocl onal énﬂﬂﬂodﬁﬂnmrh@Mhnoham&nnéIéKH asnbolbpas: aR0IEdR8"IManindh

anti hunor. AILIM i.ho L " 1 i-h -
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O 2o eRhLoPes AL HB00T Sop i I hee 0070 E hOLe L D€ RSl ¥, 5

25 transduci ng costi*mila b‘eva ious hararn?
nonocl onal aantqdmduleheairthg aenﬁgno‘mca‘ms: cPatted thiet s aay i Ehwndre EBBivity of

nmonocl onal %ﬂ% Jody gp%gg%&mﬂh ~%ﬂ}b%2 %?95¢$ $¢%ﬁ”¥%¥l_ﬂﬁhan AILIM

ar, t | body. vVertic axis In |ca he a i'nCor porati1on
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nnnoclonal an hi's "anti- K |cates resu assay In
whi ch  humareaibody .- KLH nonoclonal ant i body was used as the negatlve

control, 35 instegd @é?«&{lfalham 18Rt ks PUIRA Al M prach onal » aRkLPRY¥aticn
O her not ati OI’]S ar e as
af H]thymldlne 25 an index of the degre= of cell proliferation, and

the horizontal axis indicates the concentration of human anti-human
15 AILTM monoclonal antibody,

In This figure, *anti-KLH* indicates result of assay in which
human anti-ETLH monoclonal antibody was used as thes negative coentrol,
instead of the human anti-kheman AILIM monoclonal antibody.

Other notations are as follows:

20 “1287: human anti-humar AILIM moroclonal antibody JTMabl2E.

*135*: human anti-homan AILIM monoclonal antibody JMalkl35.

*136%: human anui-~human AILIM manoclanal antibody JTMahl3é.

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

25  transducing costimulatory signzl by variouns Ruman anti-human AILTM
monoclonal antibeodies using a mizcroplate enated with anti-human C03
monoclonal antibody together with numan anti-human AILIM monoclonal
antibody.

Theverticalaxisiﬁdicatestheamountchellularincmrporatien

30 of [PHithywidine as an irdex of the degree of call proliferation, and
the horizental axis indicates the concentration of human anti-numan
ATLIM monoclonal antibody.

In this figure, “anti-KLB” indicates result of assay in which
human an=i~ELH monecslonal antibody was used as the negatiﬁe gontrel,

35 instead of ths human anti-buman AILIM monocleonal antibody.

Other notations are as follows:



"137": human anti--human Al LI M nonocl onal anti body | Mab137. "138": human
anti-human Al LI M nonocl onal anti body JMabl 38. "139": human anti-human AlLIM
nonocl onal anti body THab139. Figure 24 shows proliferation activity of T
cells derived from5 a normal healthy person "donor C' in the assay for the
activity of transducing costinulatory signal by various human anti-human -
Al LI M nonocl onal antibodies using a mcroplate coated wth anti-human CD3
nonocl onal anti body together with human anti-human Al LI M nonocl onal

anti body. 0 The vertical axis indicates the anmount of cellular incor por ation
of PH1 thymdine as an index of the degreg,of cell proliferation, ar' the
hori zontal axis indicates the concentratl on“of human anti-hunk AlLIM
nonocl onal anti bOd{ In this figure, "anti-W indicates result of assay in
whic 15 human anfi3K[H hohar| onki—awmabodiyliMsmusedlasai hanhelady vEManii7
control, insteadw@fgtheyhygRpn,apiliy n A I Yrm {c}@g
notations are as follows: "14D ﬁunnn&g%tﬁl PL#JE Mnﬁﬁﬁ?ﬁ/{)ﬁ%gocﬁg#aﬁ% ‘{

J _Mab140. "141":“hdk#a BADEZhanbh-Alham M)hbhlmnabcénnabodytﬂmmmbm
Fi gure 25 shows PE© r en.ackiy f | nar é:i
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hati son_tal gx?g I ndi cate :}ej cgnce%traﬁ%n o m%ﬁqs:g gﬁ{a?{lhuné# Hﬁﬁf?ﬁﬁnal
nmonocl onal aRtibeey. 30 In this figure, "JHC " indicates result of assay in
whi ch apti - human-LETR 1mRaG! Qnal 3 aif dbody ¢, D20ahLY e, GO :
i nstead of the Jrouse anti - human Aﬁcﬁ\ﬁ mnoc%%%gﬁ%gﬁtéﬁ %i{ uE& 3‘%}52%8 ﬁ££81
proliferati8f BeliWivmicimeTagaln sndexivedher dauras i mal nemltllrﬁeqmnwn ar*
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signal by various human anti - human Al LI M nonocl onal anti bodi es using a
micropl ate &d&L¥dwaReRLanel- aptHEAYED3 73

In this figure, “anti-KIH" indicates result of assay in which

15  humar anti-ELH monoclonal antibody was used as the negative contral,
instead of tTh= heman anti-humaz AILIM monoslonal antibody.

Other notations are as follows:

*140%: human anti-humar AILIM monoclonal antibody JMabl4G.

*141": human anti-human AILIM monoclonal antibody JMabld4l.

20 Figure 23 shows proliferation activity of T calls derived from
a normal healthy person “donor D" in the assay for the activity of
transducing costimalatory signal by various mouse anti-human AILIM .
monoclonal antibodies using a microplate coatad with anti-human COR
monaclonal antibody together with mouse.anti-human ATLIM menoclona.

25  anzTibedy.

The vertical axis indicates che amount of cellular incorpoeration
of {*H]thymidine as an index of the degree of cell proliferation, and
tha horizental axis indicares the concentration of mouse anti-ruman
AILIM monoclonal antibody.

30 In this figure, “JHCl” indicates result of assay in which
anti-human CETP manoclonzl antibody was used as the negative contrsl,
instaad of the mopse anti-heman AILIM monccelonal antibody.

Figtire 26 arows proliferation activity of T cells derived from
a2 norimal healthy person “donor 07 in the assay for the activity of

35 transducing costimulatory signal by varicus human antl-numan AILIM

morocleornal antibodies using a2 microplate coated with anti-auman CD3



nonocl onal anti body together with human anti-human Al LI H nonocl onal

anti body. The vertical axis indicates the anmount of cellular incorporation
of [3H thym dine as an index of the degree of cell proliferation, and 5

t he horizontal axis indicates the concentration of human anti--human AILIM
nonocl onal antibody. In this figure, "anti-KLH" indicates result of assay in
whi ch  human anti-KLH nonocl onal anti body was used as the negative control,
i nstead of the human anti-human Al LI1; nonoclonal antibody. to other
notations are as follows: "124": human anti-human Al LI M nonocl onal anti body
JMabl 24.  1126": human anti-hunman Al LI M rmn?cl onal anti body JMwabl 25. "127":
human anti - human Al LI M nonocl onal anti body J'.T\/ab127 Fi gure 27 shows
proliferation activity of T cells derived from15 a nornal healthy person
"donor D' i nmtrhec:éssnay d#roribode Bogevidy wafsh homssduet Nge0st BTUEBtING Sigha)
by vari ous hg ﬁ&%m human Al LI M nonocl onal antibodies using a mcroplate
coated with n OD3 nonocl onal anti body together with human

anti - human AI LI M nbmoekohatal art bdod)i ca2@ s Heyatbigabfadg dind GalendR8ion

anount of ce JFu ration . 3H 1t h dine a |nde . of the degr ee
of cell prol #Teﬂr %9 ‘:"[Eh%jhlolﬁef{)ﬁt@a hga”xéilegrleﬁdf’ e&é‘ Pﬁ@ tORERRE AL ﬁfﬁl
of nouse @ant thhumm.zoﬁﬂdMnmmlcﬂnﬁtaﬁnthbodgncémtiﬁﬁ:ﬂ iFUhEman & Hi~thddan

i ndi cat es reg# !'[Mo&m i t%’,\h‘i %h 25 human anti - KLH nonocl onal anti body

was used as e nega |ve %%n C}nstead of the human anti-human Al LI M

nonocl onal anti bodin tBilsert igotat | " LS LRl bawe s Tt dfuaraﬁaﬁrhtﬂ wﬁmmn

Al LI M nmonocl nti.b "1 5"' human_ ant.i Al L] M monocl onal
ant i body um@@%n% %d %ﬁwéu%%nna]a TRAFEATTAPCERY %#g%l Bhaf R i0dy O -
JMabl 3& Fi gingtesd sdnbvﬂsh@rmimafreraa-tummumt AL oforibodelnad detivedyirom a
nor mal hgal t hy per@ﬁ{‘% r donasy ;3 s| r&lleh%sas%ﬁxohgr the activity of

transduci ng costinulatory Si gna by “vari gus human anti-human Al LI NI
monocl onal anti bod! ¥t Usingaa Rindriopivake AJFaTddmwnrk  angil- AumkhodP3T8EH124 .

monocl onal * a-iti hody, d-agetiiel, Wrid] AURER 2Rtk HIRB-AbhbM URROEL8PA AL 25 .
anti body 74

"127": human anti-human BILIM monoclonal antibody JMablz27.
Figure 27 shows proliferation activity of T cells derived from

L3  a normal healthy person “denor D" in the assay for the activity of
trangducing costimulatory signal by various human anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human D3
monoclonal antibedy together with human anti-human AILIM monocleonal
antibody.

20 Thavertical axis indicates the amountaf cellular incorporation
of [*H]lthymidine as an index of the degrae of cell proliferation, and
the horizonzal axis indicates the concentration of mouse arti-human -

- AILIM monoaclonal antibody.
In this figure, “anti-KTH" jindicates result of assay in which

23  human anti-KILH monoclonal antibeody was used as the negative control,
instead of the huran anti-human AILIM monocleornal antibody.

Other notaticns are as follows:
"1287: humar anti-humarn ATLIM moreoclonal antibody JMablZ.
*1357: human anti-human AILTM morocleonal antibody JMabl3s.
30 *1327: human anti-human AILIM moneclonal antibody JMabl3sb.
Figure 28 shows prolifaration astivity of T cells derived from
a narmal healthy persen "doner D in the assay for the activity of
transducing cestimelatory sigral by various human anti-human AILIN
monoclonal antibodies using a2 microplate coated with anti-human CD3

13 monoclonal antibody toegether with hurman anti-human AILIM monogcional

antibody .



The vertical axis indicates the amount of cellular incorporation of

[3E]t _hym dine as an index of the degree of cell proliferation, and the
hori zontal axis indicates the concentration of humar-, anti-human AlLIM
nonocl onal antibody. 5 In this figure, "anti-KLH" indicates result of assay
in which human anti-KLH nonocl onal anti body was used as the negative
ccntzol, instead of the human anti-human Al LI M nonocl onal anti body. O her
notations are as follows: "137": human anti--human Al LI M nonocl onal anti body
Jwvabl 37.  "13B": human anti-human Al LI M nonocl onal anti body JMabl 38. "139":
human anti-human Al LI M nonocl onal anti body jMabl 39 Figure 29 shows
proliferation activity of T cells derived fr, a normal healthy person "donor
D' in the assay for the activity of transdu0|ng costinul atory signal by
various human ant iThgifRFLAal axi =8 nadsadeeridie amed:bodE e Wisi g Bnon:iicyraiiate

coated with antPe himn L3 gRNYS! 4 g%?‘c 2 ttlb@g?’égf"%geéf'et}’eﬂ h% hﬁ!?@?athm , and

anti-human Al LI M nonocl onal ant i he v 1cal axis’i icatées t
anount of cdilubariraedeporeis dmdldfat[eiﬁ-l]tht&l"@@nfmmaasicahlenuemaofar‘tthe-hhman

degree of ce{dr 1 Gldf-enahizanardide the horizontal axis indicates the
concentration of human anti-human I'LI M nonocl onal antibody. ;n this

figure, Santi- KLHIT bl & diiem vees Jlan o Fddagnil Acabe ¢ re duime fasEa Kl which
monocl onal - aflody: Yaer HICAMAALNG BAIALENS FANLERL: s IR A2H01yL R AUTRY

anti-human A: LI M nonocl onal anti body notations are
"140": hunan rEfigach @fairhal tuwmwﬁmmaahﬁlbééuym@m@am@l argdbodyhuman

anti-human AlLIM ﬁgngglegggtgghgbg ¥ gghggﬁlgws Figure 30 shows
proliferation activity of T cells derived froma nor nal health%ﬁgerson

"donor E" in the ds3dy:fBEMBRecaEEriumpErofILIY mpaRsSdasRAgandtiredyadidelyl3?.

signal by various«nRgse afhknnUARA -AbksM a@&womsﬁ&c%namt hm%%ay%maxgwa
m croplate coated with anti-human CD3 nonocl onal antibody together wth

nouse anti-human A1B24:nbHBénoaari-kemeBodfIheopertreal aritdbpdyi éMekk3? e

amount of cell ul afr;lyReArPOLALLANL 3918k RYIHING 28 Faf datdexaofi¢de =,
degree of cell Droliferatior., and the horizontal axis indicates the

concentrat i 6h 'OFTRGUSEAARRY - BRFdAn 7hdoner D7 in the assay for The activity of
Lransducing cestimulatory signal by varicus human anti-human ATLIM

5 monoclanal antibodies using a2 microplate coated with anti-human CD3
menoclonal antibody together with humaz anti-taman AILIM monoclonal
antibody.

The vertical axis indicates the amount of cellular incorporation
of fE]thymidine as an index of the degree of cell proliferatlion, and

20  the horizontal axis indicates tha concentration of human anti-hunan

ILIM monoclenal antibody.
™n this figure, *an=i-KIH" indicates result of agsay in which -

i humar anti-KLH moncclonat antibody was used as the negative cortrol.

inatead of the human anti-human AILIM monoclonal arntibedy.

24 Cther notations are as follows:

"140": kuman a2nti-human AILIM monoclonal antibeody JMabldo.

»141%: human anti-human AILIM monoclenal antibody JMabl4l,

Figure 30 shows proliferatien activity of T cells cderived from

a normal healthy person “donar E* in the assay for the activity of

3¢ transducing costimulatory sigral by warious mouse anti-human AILIM

monoclonzl antibedies using a microplate ceated with anti-human C33

monoclonal antibody togethar with mouse anti-human AZLIM monoclonal
antibody.

Theverticel axis indicates the amount of cellular ingorporation

35 of [PHithymidine as an index of the degree of cell proliferation, and

Tha harizortal axis indicates “he concentration of mouss anti-human



Al LI M nonocl onal antibody, In this figure, "1HCL" indicates result of assay
in which anti-human. CET? nonocl onal anti body was used as the negative
control, instead of the nouse anti-human Al LI M nonocl onal anti body. 5
Figure 31 shows proliferation activity of T cells derived from a norma
heal t hy person "donor E'" in the assay for the activity of transducing
costinulatory signal by various human anti-human Al LIM nonocl onal

anti bodies usir.g a mcroplate coated with anti-human CD3 nonocl onal

anti body together with human anti-human. AlILI M nor_ocleral ~O antibody. The
ver.tical axi si ndi cat est heanmount of cel |l ul ar qicncorporation of (3i]thym dine
as an index of the degree of cell proliferation., and the horizontal axis
i ndi cates the concentration of human anti-human Al LI M nonocl onal anti body.
15 In this fﬂ@@ﬂ@'m@aﬁFlDNEﬂrahhdb@dﬁes result of assay in which human

anti - KLH nonocl ona&naKPEP )rjr_gsrqug used;as t%‘%d'y%%gt%tshé"r ,1;%{ ;':?O*t)n ssaapyzt%gdwhlch

t he human anti - human clonal anti
fol | ows: "124ntimdraandRTE nonenlanel Mrohodyorsd vartl oo diheiMeddidide c2Otrol,

"126": . human ;ants BugantﬁgLﬁghgpngngnﬁkh%F %?Bﬂ%l %@Qé@aﬁ%h &zgibmdhunan

anti - human AILIM nonocl onal ~antib
proli fera¥ion acti §igyrefl -steWEspﬂéHf@cﬁtﬁrmc avnorrmﬂ ’Iheaﬂ.lmydepewsdrfrum

Jdonor . E" i g hB2n3sSiye { Gy M6 At a6, 0 - EEaE*E?LL-?é oS! Lo aLelys

si gnal by vari ous human ant 5 nmonocT ona Cared s by £°
m cropl at e cGERBGWFENT aFR3 TIMUARIFPIC0 3 Yanedc bynvhr o & linma:t eget.hbumau tALIM

human anti-h IR 2B AbLLM Nonagclenal usa?tg' qu%/cr@l%%f LhGekadxi Syl @%Cgﬁﬁ% n (s

amount of cellu? ar 1 ncorporation ré as an 1ndex o

degree of ce®@noghenpt arEinty éﬁde‘tB@T vitle hwgerzent hthemis ARdMoa e kdrel
conceng_gglogngﬁbgggan anti-human Al LI M nonocl onal antibody. In this
figure, "anti-KLH' indicates result of assay in which human anti-flH )
nonocl onal antlbod?hﬁﬁ§rﬁééﬁlé§“#h%ﬂ%é@%ﬁ¢W%h%éﬂﬁﬂéﬁf?f¢ﬁ%%%%ﬁféFE@#RP#ﬁﬁﬁﬂﬂ

anti - human Allgl Muargacelaralbs ant ihady. o 83 net @@gr@@b%t b.@m ﬁcﬂl&%rﬁ@hb?"‘%nd
"128": human antj-human Al LI M npnocl onal anti body JMab'
the horizontal axis ilndicates the corcentra \.ll:ln uf buman anti- hu‘nap
AILIM moncclaoral arntibody.

s In this figure, *anti—XLB" indicates rasult of assay in which
human anti-KLE monoclenal antibody was used as =he negative control,
instead of the human anti-human AILIM monocleral antibody.

Other notations are as iollows:
*1l24": human anti-human AILIM monoclonal antibedy JMablZZs.

20 *126*: homan anti-human AILIM monoclonal antibady JMablZ2é.

“127": human anti-human AILIM moncclonal antibady JMabiZ7.
Figure 32 shows proliferation activity of T cells derived from
a nnrmal healthy person “donor E* in the assay for the activity of

transducing costimulatory signal by various human anti-human AILIM

25 monoclonal antibodies using 2 microplate coated with anti~human CD3
meonocloral antibody tagether with human anti-huwan ATLIM moncclonal
antibody.

Thevertical axis indicates the amount of cellular incorporation
oZ [*Blthymidire as an index of the degres of cell proliferation, and

30 <he Lorizontal axis indicates the concentration of human anti-humarn
ATLIM monoclonal antibody.

In this figure, *anti-KELH* indicates result of assay in which
buman anti~KLH monecloral antibody was ussd as the nagative coatrol
instead of the human anti-human AILIM moncclonal antibody.

35 Other notaticons ars a3s follows:

“]128%: human anti-hueman AILIM monoclonal antibody JMablZg.



"135": human anti-human Al L+l M nonocl onal anti body , 7M abl 35. 1136": human
anti-human Al LI M nonocl onal anti body 7Mabi 36. Figure 33 shows proliferation
activity of T cells derived froma normal healthy person "donor c." in the
assay for the activity of 5 transducing costinulatory signal by various
human anti-human AILIM nonocl onal antibodies using a mcroplate coated with
anti-human CD3 nonocl onal anti body together with ;-Liman anti-human AILIM
nonocl onal anti body. The vertical axis indicates the anount of cellular
incorporation O of ["H thyrnidine as an index of the degree of cel
proliferation, and the horizontal axis indigcates the concentration of human
anti-hum AlLI'4 nonoclonal antibody. in this figure, "anti-ALH' indicates
result of assay in which hunman anti-KLH nonocl onal antibody was used as the
negative control, "135"inSusad ehtihdumanadlaiti mhooabhoneL| Mhabhody ofghlh135 .
anti body. other negatirong.,,akL f. Ql e AN 1 n.anti - R R\
monocl onal antibod%ggwﬁbﬁggéﬁ %?§§“Fhﬁ%§aﬁigﬁ%i@ ﬂﬁ%ﬁuﬁﬁglRFE%%%%?Q#%?b*E"
anti body Wab138. F1g289"33 minpars prolifenant ol BioYirdngct fribkeddtidmdved “rom

JMabl 39. 20 Fi 3 ifesation activity of _T cells .derived,from
a normal hea tn%g{n%'e}ré%%m?%n‘%gﬁﬂi n@%%&ss%? %"d% FRESLCETY TF GF-ivity of
t r ansduc# ng TeEstIdgLagory S SLigNARTHYY val drouls byumaniant i Rbmam e -4tMnan AILIM

sronocl onaL “Q{}{ngi%ﬂhisaHﬁigHQdﬁe %ﬁh&{]ﬂr%%t i @Pﬂ?}%}féjté’“c%%ﬁ%@f le3 fnu%pla{]i“ Ul«}gﬂ €33

monocl onal antibody together w n ant 1 -"hunan nonocl ona

anti body. Tienrerenadl aakisodndicgaden kétadoumn ehtéehbabkarAlbrponatbnal
of [3H thymdide, an index of the degree of cell proliferation, and the
hori zontal axis indicates the concentration of human anti-human: AlLIM
monocl onal anti body® vEg digalhasl ¥ igdieateanhe-amnlinid: T arsdulesdinregboassayn
in whichy h 3 j il C nt i y 't ! Y2
control’, ’ [ lr?sr?gadr%‘ltwﬁhld;ﬂr?&ﬁ%n%_ﬁg?]ﬁe?h%g%%ﬂ%@ﬁf%{sﬁgg%gﬁa ]?%E‘tl oé(;lcy“,%ndt Aaf
not ati ons aréSa8oFbienbal axisoindigainsamts SemrentARLLEINOA S RNEAt hBody

, TMabL40.  3371id HoncRidRa128kici RN AM M monocl onal anti body JMabl 41.
Figura 35 shows proliferation activity of T cells derived from?77 :
Ir this figure, ™antl-KILH” indicates result of assay in which

human anti—KLH monoclonal antibody was used as the negative control,
15 instead of the humar anti-human AILIM monoclenal antibody.

Other notaticns are as follows:

“137": human anti-human AILIM moncclonal antibody JMabl37.

“138”: human anti-human ATLIM moneclonal antibady GMabl3s.

*13%7: human anti-human AILIM monozlonal antibody JHabl3g.

20 Figure 34 shows proliferztion activity of T cells derived from
a normal hezlthy person “doaor E” in the assay for the activity oFf
transducing costimulatory signal by various human anti-humaa AILIM
menaclonal antibodies using 3 microvlate coated with anti-human CD?
moagclonal antibody together with human anti-human AILIM moneclona

25  antibody.

The vertical axis indicates the amouniof cellular incorporation
of [‘H]thymidine as an index of the degras of cell proliferation, and
the horizeorntal axis indicates the concantration of human anti-human
AILIM mongclonal antibody.

ap Ir thig fiqure, "anti~KLE" indicates result of assay in which
human anti-KLH monaclonal antiboedy was used as the negative control,
instead of the human anti-human AILIM monoclonal aptibody,

Cthar notaticns are as focllaws:

*144¢: Yyman anti-fuman AILIM monoaclonal antibody JMabhis(.

35 “141%: hieman anti-human BILIM monaclonal antibody JMabl4l,

Figura 35 shows proliferation activity of T cells derived fxom



a normal heal thy person "donor D' in the assay for the activity of various
nmouse anti-human Al LI MM nonocl onal anti bodies to transduce costimnulatory
signal, when a solution of nobuse anti-hunman Al L124 nonocl onal anti body din
i quid phase) was added alone to a mcroplate 5 coated wth anti-human CO3
nonocl onal anti body. The vertical axis indicates the anmount of cellul ar

i ncorporation of [3H thym dine as an index of the degree of cel
proliferation, and 'the horizontal axis indicates the concentration of nobuse
anti-human Al LI M nonocl onal antibody. :D In this Figure, "JHCL" indicates
result of assay in which anti-human CE PP;ponocl onal antibody was used as
the negative control, instead of the npuse anti-human All, | M nonocl onal

anti body. Figure 36 shows proliferation activity of r' cells derived from a
nor mal heal thyrgs@rdoheadshgr PEESPR tdants §dy inokhe hes sy | §4T Ehef ECISVwarl ofls

human anti - Wwﬁ' &n'aMs@Dee%llam}raﬁnﬁﬂﬂ@nr@amqﬂwaan%%g%aﬁq%ts' g}:gﬁy?uce

signal when a solution of human anti -huma noclonal anti

liquid phase?ﬂﬁfhsﬂué@(?@dmlwaﬂo a‘hﬁft:r&bp?fa{letlmbalﬁdmumh anti-temam XOBIM
monocl onal 3o T?ﬁ’r &sayc 1d BALER] Sl BEABHTMn Db o GRLL UL 1 ave
i ncor porati on. I ndex of eégree of

proliferati ﬁﬂa*@d dfltthﬁém%mnalméxmgnpﬂhmaie%nthbﬂcr)ncent ration of
human anti - huma: : Th’élxléf\ﬁlmoﬂd?@@hd E'&Jcé)é)dlyﬂ ald S’\hlogf Eégﬁgnar lﬁ@%i‘%ﬁa&ﬂmn

indicates result of assay In whic uman anti - nmonoc was
used as the tedal] thamohroRs alzsmdﬁgt@’édﬁh@fG%@emmfaﬁeéhmrwmaﬂawnm and

nonocl onal aftd @hggywlg)gﬁgi Méﬂtﬂrﬂ&%a%ﬁ ﬂ-?e ‘::%hlc@%ra'{:lgﬂ"éf m%hfﬂ%‘n;)%gl

Al LI M manocl onal ant human anti - human AZLZ
anti body TM&PpEY marpz@waﬁu@mﬂm human Al LI M nonocl onal anti body

JMabl 26.:030 Fi gur @p3%shows arad | fefalii-on nailialeky 1Qfsull 1C&id Sadlerd viad Jyom
a norrel heal thy person "donor D' in the assay for the activity of various

human ant i - e TRFEOVFREh SONGFaP g htarsddray **t%s prafstridb® Ret iR ereryel .

signal when gnsddd i9n 10 R aRbki-huREA AL LIV nepeecheosl apptndpdy (in
i quid phase) was _added al one toPgaﬂ_cro plate 35 coated with_ anti-human CD3

monocl onal ant i body-9u¥Re? % &MI4Sa Lo aiditaR 51T hEY fvodnt® bE s CEFRYREEXom
i ncorporatii®maor@all Bebl chypedine ammt bAdex e thesdearge ok setivity of

prolifer %tl Oxparlanmds human anti-human AILIM monosclonal antibedies to transduce
costimulatory sigmal when a solution of human anti-human ATLTM
mencclonal antibedy (in liguid phase) was added alone to a microplate
coated with anti-human €D3 monoclonal antibody.
The vertical axis indicates the amount of cellnlarincorperatian
20  of [‘H]lthymidins as an index of the degree o cell proliferation, and
the harizonrtal axis indicates the concentration of human anti-human
AILIM moroclional antibody.
In this figure, ™anti-KLE" indicates result of assay in whicn
auman anti-KLH monoclonal antibody was used as the negative control,
25 imnstead of the human anti-human AILIM meonocleral antibody.
dther notations are ag follows:
1247 human anti-human AILTM monoclenal antibody JMaklZ24.
"1257: human anti-human ATLIM monoclanal antibody JMabl25.
"126": human anti-human AILIM moncclonal antibody JMablZa.
30 Figqure 37 shows proliferaticn activity of T cells derived from
a normal healthy person “donor D" in the assay for the activity of
various human arti-human ATLIM monoclonal antibedies to transduca
castimulatory sigral when a2 sclution of human anti-human AITIM
monoclonal antibody {in liguid phase) was added alone to z microplate
3% cgopated with anti-haman €03 monocliconal antipody.

The vertical azis indicates the amount of cellularincorporation
[
4



the horizontal axis indicates the concentrati on of human anti-hunan AILIM

nonocl onal antibody. In this figure, "anti-KLii" indicates result of assay
in which 5 human anti-KLH nonocl onal anti body was used as the negative
control, instead of the human anti-human Al LI M nonocl onal anti body. O her

notations are as follows: "128": human anti-human ALLI M nonocl onal anti body
JMab128. "135": human anti-human Afl M nonocl onal anti body JMab135. Q
"130": human anti-human ALLI M nonocl onal anti body JMabl136. Figure 38 shows
proliferation activity of T calls derived f:c " a normal healthy person
"donor D' in the assay for the activity A 7gvarious human anti-human Al LI M
nonocl onal anti bodi és to transduce costinmulatory signal when a sol ution of

human anti - huy LI M.15 nonaocl onal antibod in liquid phase). was ,added
Dlone to b BCr R Fhathis BRYG PRER Y LR Hedite ibel bits Lhterpeagn. Thed
vertical axtbzilndiicatneslt beianbuticatesalzubancbneobpOofialf WRanOinti—ttuman
[ 3H t hym digg,g@ an I ndex of tléle d‘gﬁree of cell proliferation, and the
horizontal SXFE% Tt HRPLHRCERtrati on of human anti-human 20 ALLIM
nonocl onal anti bapty thisnftusefi ganei R iinEiks t=Rdiresh 88 4 £S5k 0k nasisadh
i n which hyman anl;ci;-kihH rmnogl onal anti %od% wasSrﬁt#ed as the negative
control ,” - THEERAH 6 "R AIRRNC ARt IRTHUTERYAYEF NSRS 88 Biar-=gatiB8 R itver
notations aigsasad obf omis: 1R2GmAA3FAt ) Amh 30t 1 Ed uids Aldd M nbRagenal

anti body Jwab137., ."138" q_y.man ‘anti-h Al LLM nonocl onal anti body
JMab138. "139": Tddn T SHiRAA AL A M %nal antibody JHab139. Figure

39 shows pro:.ifexatt*an maotdnidnt dDihumaeliIL e moet oD amanaal, beabthy
person "donor D' j.nthe assay faor. the actiyi 0 various, huma
ooc) S

of 4
anti - human Al LLM mottocl T Bodt Bt & r14h SRIEE L 5et i3TRLRE yr&%aiaaﬁéf"
when a dbl ution ofl¥mamuars e tAldn AT Imoh eclrondlorail! idwadpofyn Thatpucg .
Tonocl onal ant i by Lind oy E € S AP Bt Eh PEY Aobrte LI B FbPdr7="
i ncor por at i 8mmoB& lohealddhyt pmsiodi Ndoasran” | nexiofaddwy degr ebeodctelity
prol 1 1erati gn; a0 wihile. AL 20Nk aly Re:3yd N8Rl 8721 "8neREENLE A4 o Bl

costimulatory signal when a sclution of human anti-human AILIM
13 morneoclornal antibody (in liquid phase} was added 2lone to 2 microplate
coated with anti-human €D3 monoslonal antibedy.

Thevertical axis indicates the amount of cellular incorpoaration
of [‘H]thymidine as an index of the degree of cell proliferation, and
the horizeontal axis indicates the concentration of human anti-human

20  AILIM monoclonal antibody.

~-n this figure, Manti-KLH" indicates result of assay in which
human anti-KLH moneclonal antibody was used as the negative control, _
instzad of the human anti-human ALLIM monoclcnél antibody.

ther notations are as follaows:
25 *1377: human anti-human AILIM moncoclonal antibody JMabl3y.

*138": human ‘anti-human AILIM monoclonal antibody JMabl3d,

“139": human anti-human AILIM monocleonal antibody JMablis.

Figure 39 shows proliferation activity of T cells dexrived Trom
a normal healthy perscn “donor D” in rhe assay for tha activity of

30 various human anti-human AILIM monoclonal antibodies to transduce
coavimulatory signal when a solution of human anti-human AILTM
monaclonal artibody {in liquid phase) was added alone to a migroplatée
caated with anti-human €D3 manezlonal antibody.

The vertical axis indicates the amount of cellular incorporation

35  of [fd]thymidine as an index of the degrae of cell pralifsration, and

the horizontal axis indicates the concentration of human anti-humer



In this -figure, "anti-KLM indicates result of assay in which human

anti - KLH nonocl onal anti body was used as the negative control, instead of

t he human anti-hunman Al LI M nonocl onal anti body. 5 Qther notations are as
follows: "140": human anti-human Al LI M nonocl onal anti body JMabl 40 "141":
human anti - human Al LI M nonocl onal anti body JMabl 41. Figure 40 shows the
anmount of IFN-y produced in the culture supernatant of T cells derived from
a nornmal heal thy person "donor O which were cultured in a mcroplate coated
wi th nouse anti-hurman Al LI M nonocl onal antibody together with anti-human
CD3 nonocl onal antibody. The vertical axi gsgi ndicates the concentration of

| FN-y, and the horizontal axis indicates the cnncentration of the nouse
anti - human L'*LI M monocl.onal_antj body. In this figure, "JHCL" indicates
result of as%éf AP "CET? nonocl onal anti body was used as

the negative cont el thiknsSi@ade of*aritd KDY 1R b2 Balinan: A1 Menpaos) analn i o
ant i body. Fikgg_ﬂre 41 Shﬁﬁ@ t he anmount o%y%EN--y produced in the culture 21
super nat ant AR GBEE SN HEPVERY 65 AT hOPREY RealERY Potdsnnegrgre canarol,
whi ch were cidstgael oifn tharimunep aingichamad WrtIMBERB-2Bhh1hEARDLoA LI M

monocl onal anti bogx t oget hert1.vvith ant i --Eu n CO3 nonocl onal - antibody. The
vertical “axi s i ndcREEs PhE teSRCeAEPafFohPotOYERN-y, and the 25 hori zontal

axi s indicates thel¢oncenumati entdFhthennRUSEManbhoBUSRAL aAtiTodd monacl gnal
antibody. in this Eiégur_e "anti-KLB' indicates resul [ '

f \ whi ch
18EfonaPuBAYy Aoty AR fsAHmRY If‘ﬂ%“ﬁiﬁ'gﬂ\?%‘?%%#}blqﬁa%ML

human anti - KLH non
instead of the hugaguzat kghuheasAthbMEBIRE! Onat FRAT ifiedice30 (ki gHECC AR, xe

shows the anpunt_of !EN r QE ed,in the culture supernatant of T cells
deri ved frorﬁ"lé’eﬁ%ﬂ‘firlfﬁpthgél ?h'g pg?s%enﬂ"v (ﬁ Fompa DRHPR V\%?a]e&&’ulp?ﬁrséa | oBer
ni cropl dfle cat etlih tvre trirel tateid- b manicAbhl M eoracdsehal thniduxedynt dgethen
D o DU CRBIRagLanal .ok DeSer S e YL o8l Robnibeal sal e
concentrat i agmtdfcadye nouse anti-hunman 80 Al LI M nonocl onal anti body.

The vertical axis indicates the concentration of IFN-y7, and the
horizontal axis indicates the conzentration of the mouse anti-human

15 AILIM monoclonal antiboedy.

In this figure, *JHCl* indicates result of assay in which
anti-human CETF monocleonal antibody was usad as the negative control,
instead of the mouse anti-humarn AILIM moncclonal artibody.

Figure 41 shows the ameoont of IFN-¥ produced irn the culturs

23 supernatant of T cells derived from a normal Zeal:-hy person “donor
B, " which were cultured in a microplate coated with human antli-human
LILIM monnclonal antibody togethar with anti-human €03 monoclonal
antibody.

The vertical axis indicates the concentration of IFN-Y, and the

25  herizontal axis indicates the concentration of the mouse anti-human
AILIM monoclonal antibody.

Ir this figure, "anti~KLH* indicatas result of assay in which
human anti—KLH monoclonal antibody was used as —he negative control,
instead of the humar anti-human AILIM monoclonal antinody.

30 Figure 22 shows the amount of IFN-¥ produced in the culture
supernatant of T ¢ells derived from a normal healthy person “donor
B,” which ware cultured in 2 microplate coated with human anti-human
AILIM monoclonal antibeody together with anti-human €103 monroclonal
antibody.

is The vartical axis indicates the concentraticen of IFN-Y, and the
horizontal axis indicates tha concentration of the mouse anti-huran



inthis figure, "anti-ALH' indicates result of assay in which human
anti - KLH nonocl onal anti body was used as the negative control, instead of
the human anti--human AllLI M nonocl onal antibody. 5 Figure 43 shows the
anount of IFN-y produced in the culture supernatant of T cells derived from
a normal healthy person "donor C, " which were cultured in a mcroplLate
coated with nouse anti-human. Al LI M nonocl onal anti body together with
anti - human CO03 nonocl onal antibody. 'to The vertical axis indicates the
concentration of IFUy, and the horizontal axis indicates the concentration

of the mouse anti-hunt Al LIM nonocl onal i body, In this figure, "JHC"
i ndicates result of assay in which anti-huhan CETP nonocl onal anti body was
used as the negative control, 15 instead of the nouse anti-human Al-LIM

monocl onal apbkiModynoFligore a4titoide- t he amount of :FN-1 produced in the

cul ture supernat fo. Fiaells L VE i r ealt rson_"dongr
C, " which were cuﬁltjtrhgcf ;Er%%grlﬁ’l c?%é) Jé?%l{:og?gg'cv%%taﬁakﬁrgrg#a ia%%ﬁ A ‘%Hﬁc}}\/l
nmonocl onal awtahEdhkit-dddét herood ¢ha hrritipodemwa €06 srbasctlon alega2@vant dibioghyl |
The vertica LSq1 DEiC ant [ _ E . t.he, rizontal
axi s indi ca%%%é% % Eggnég%teﬁ]é%%}gn&g?f?%‘eiﬁgou@%tan%%%ﬁn%i%br?oﬁ’dcl onal
anti body | n thisFfqpeeedl "sndus KR amdingateds IFesyl profluassdayni thavhiwl +u b
human anti - | 11@;59% I tvi- Qo t e i c ol ;.

i nstead of %%%%Q@n a%?-%?r%é’%gA %FW%‘%% o?n%ln%ﬁﬁrlb%%%,l\%?hggirn%?at?%nnosr
are as fol | ows whxcqwerpupihtwird Lhusanl saldp M tronodr.ed ar i inrichseya Bt

"125" _ humegr fi g 0B AL L | My 0&%:3 ti bady diVRbL 25m.n3005 n
anti - - human i?ﬁll\ﬂ‘ nonocl onal ant i body tgl ZGQQF¥QU%94§§FSﬁEV\§D% kllme%gcr’r%]l‘m of
| ch-f produgedibedyhe culture supernatant of T cells derived froma nornal

heal t Ry ~person " or _.C:" | 2 CcU I nicr te-gpate i.t.0
human a"r?t i - hun}andﬂ%f fleﬁl“&Sﬁyﬁ,%inmawg%:g5%%;{{1}%25335251 ‘ng’gglléra]at'l ;Eﬁ%ng&%éhe
nonocl onal h35izdttbbdxlsThedyerteedihagoscendiresien vhelsonesserant briver

IFEN-y, and 3 Per@lnhRbdZoRAR! 2@XiSudpdi cates the concentratior. of the nouse
anti - human
In this figuze, *JHCLY indicates result of assay in which

anti-human CETP monoclonal antibody was used as the negative control,
15 instead of the mouse anti-human AILIM monpclonzl antibody,
Figure 44 shows the amount of IZFN-Y produced in the culturs
supernatant of T cells derivéd from a neormal healthy person “dornor
C,” which were culturad in a microplate coated with haman anti-human
AILIM nmoroclonal antibody together with anti~humarn CD3 monoclonal
20 antibody.

The vertical axis indicates the concentration of IFN-Y, and the
horizental axis indicates the concentration of the mouss anti-human -
AILIM manoclenal antibody.

In this figure, “anti-KLH"” indicates result of assay in whic.
25 human anti-K.d monoslonal antibody was nused as the negative control,

instead of thes human anti-homan AILIM mortoclonal antibody.
Other notations are a3 follows:
w1234*: human anti-human AILIM mencclenal antibody JMabl24.
“125": human anti-human AILIM monoclonal antibody JMabl2s,
an *126": haman anti-human AILTM monoclonal antibedy JMablis.
Figure 45 shows the amount of IFN-y produced in the culture
supernatant of T zells derivaed from a normal healthy person “donor
C,” waich were cultured in a microplate coated with human anti-human
ATLIM monoclonal antibody together with anti-human CD3 nmengclenal
35  artibody.

Thavarticalaxiaigdicatesthe:xnmentrathmuafIFN‘h angd ths
‘d



Al LI M nonocl onaL antibody. In this figure, ."anti-KLH" indicates result of
assay in which human anti-KLH nonoc:.oral anti body was used as the negative
control, 5 instead of the human anti-human Al LI M nonocl onal anti body. O her
notations are as follows: "128": hunman anti-human Al LI M nonocl onal anti body
Jvab128. "1350: human anti-human Al LI M nonocl onal anti body JMab135. "136":
human anti - human Al LI M nonocl onal anti body JMab136. 16 Figure 46 shows the
anount of IFN-'y produced in the culture supernatant of T cells derived
From a normal healthy person. "donor C," which were cultured in a

m croplate coated with human anti-human. AsLZ4 nonocl onal anti body toget her
with anti-human CD3 nonocl onal antibody. 15 The vertical axis indicates the
concentratlon of | FEN- and.the horizontal axis indicates the concentration
of the nouse %ﬁ%r“%uﬁ‘r‘éﬁxlﬁu wh %E‘%%I%FDEH?TEB%WIF Pt RF8 MeYHad Ti-human
“anti-K:, N Lnﬂrmam@ﬁombﬁmél ofciassgy. in wh ch  haman anti-FLH nonocl onal

anti body was usedﬁ§§ g tlve control, .20 instead of the human
an_t-human AlLIM nat 9ant i bc?d’;ﬁl_(')"’tl#erlﬁ%%%@r%sr%‘-@tagff%ﬁ%i’/\én wi3zh:
human anti - hmm/hldﬂlmmmm@@mrﬂnhbbmdwgm 3fed asl3Ba: W2 Rbh-Ryran

A=M rmnocsl onal ant' -bod g@bl 3a.  "139": human anti -human AI | M monocl onal
ant i body I NEbFSEE 235 %}Eﬁ At Mo PoPeRIGNBL0ADELRPHY - t he

cul ture supernat a]ﬂEhéﬁ rﬂbﬁa’:ﬁﬂcﬁmd@.rrievad feambagnor mal - heal t hy person "donor
C," which were cul}

nalﬂcr ate c with humap anti-h AlLIM
nonocl onal antlbodfﬂ{ geﬁﬁﬁﬁaVM hPPaﬁu%gh%%t@DHBﬁ$ETBna?ntbﬁ? %dﬁ%ﬂb¥ﬁﬁ
The ver'éi cal amﬁ ‘r:rﬂﬂ't:atrasvatxhem(t(i?haﬂanammmmofnohENiEnaﬁnﬁlntt@cd@mnﬁiﬂrﬁiﬁ'
axi s indicates the centratiaon of . the ant i man. Al L] M ponocl ona
o b0ty Can th SRR R MR R By PhbarLORE) ALEAT i
human gn_ttJ:c-KLE rmrm;cdml%armﬂd@@dmwsmuﬁﬁd as If‘ﬁ‘-"ﬁ%ﬁidu\t%cpﬁ.ﬁﬂ l‘tﬁle cu35urn
i nstead of t ant oclLcha-_ a
not ati ons ar g&ahﬁ?{]ﬁ“" dt ; Egﬁ?ﬁ ‘human Fé’ﬁ]tia ﬁﬂn‘&ﬁ%ﬁfa% gclsgﬁal deror

ant i body JMab) 4@hich wers qu,tu‘r'ad in a microplate coated with human anti-human

BILIM manoclonal antibeody together with anti-human D3 monzelonal
antibody.

15 The vertical axis indicates the concentration of IFN-Y, and th
horizontal axis indicatas the concantration of the mouse antl—hpman
AILTM monoclonal antibody.

In this figqure, "anti-KLE" indicates result of assay in which
human antil-ELH monoclonal antibody was used as the negative control,

20 instead of the human anti-human ATLTM mcnoclonal antibody.

Dther notations are as £allows:

%1377 human anti-human ATLIM monoclonal antibody JMabli?.
*138%: human anti-human AILIM monoclonal antilbody JMabl3s.
®139%: human anti-human AILIM monoclpnal antibody JIMahl39.

25 Figure 47 shows the ampunt of IFN-Y produced i the culture
supernatant of T cells derived from a normal healthy parson “donor

C,” which were cultured in a microplate coated with human anti-roman
BILTM monoclonal antibody togethar with anti-human €23 monoclonal
antibody,

30 The vartical axis irndicates the ceneentration of IFN-Y, and the
horizontal axis indicates the concentration of the mcusz anti-humazn
AILIM monoclonal antihmdy.

In this figure, “anti-KLH” indicates rssulz of assay in which
human arti-KLE menoclonal arntiboedy was used as the nagative contrel,

35 instead of the human anti-human AILIM monocicnal antibody.

Otrher netations are as follows:



"141": human anti-humar. AlILIM nonocl onal anti body JMabl 41, Figure 48 shows
the inhibitory effect on T cell proliferation in the case of culturing T
cells froma nornmal healthy person "donor 5 A", with PBMC of a nor nal
heal t hy person "donor D' by various test sanples in the proliferation test
of the T cells through the m xed |ynphocyte reactions MR). The verti cal
axis indicates the anount of incorporation of [3H thym dine as an index
showing a | evel of cell proliferation, and the ~.~ horizontal axis shows

t he concentration of the test sanples. Each description in the figures shows
the follow ng. "CDSO + 86": The m xture ofzanti-C78" anti body and anti - CD366
artibcc_ "mgGQ@": Anti-human CD34/1gGlL nouse nonocl onal anti body
"CTLA4-=g": Human %LM I Fc chineric nolecule 15 "SAI2": Anti-hunman Al LIM
nouse nonocl onal |boh9 RNgBPE1 28 UBABWAILHE PaRPBLEBRY aRfébpdBnTNaREed.

proliferation inikhe:chegaAl aftltuhigg Ezﬁ@rlqlzﬁa;ﬁé@ﬂbﬁam%%hbbsgl &f@éﬂ:?ﬁi son
"donor A", with_PSMC of, a normal heal t hy person "donor bi; vari ous hunor.

anti-human A-' LI F29%PRotd GvSaffieoetn &t 1{-?11?3{ i G5 Pﬂe?‘a@? RS SGratign

the T cell s hreugisd be sbxedrivgpheeyte f@@tﬁ'tﬂ %ﬁ@%ﬁhi@ aélrédrpaho%ks
i ndi cates t he anount_of ipcorporation of ] th re as an i ndex

showi ng®a PeveMist BB Qv ot L Gralsh Pﬁésgnoxdﬂﬁ%ﬁ}% OBV 355 REGE

the concentgaaiien oh the feslisanptasm teethek ﬂﬁéail@@§1§f@héﬁh&ﬂﬂ4w@N§szé
"anti-KLH':. hupan anti - KLH rmnocL@ﬁﬁD anti body as a negative control
t n

" IMab- =24' LYTRGRGH “EntEERGARASAIl oclor_al antibody JMabl 24 . "126":

human anti - hunmantie Liddyiengckensl i ralitd ey tH Va2t oF 1273 S rfWWEBIL AN £ - [AHfan
Al LI M nonocl onal, anti body, Jg/abl EO "128": human anti-human Al LI M
monocl onal SRTILAGES I 28dex ’}é%"' RYShtIL FErenPAPLEREABRLRR ofgd “he

ant i bdy merhaantallaﬁ ; Iauema &ht&l cbuaraﬂ Ahti%naﬁoehenalasanbmpd&s
Jvab136. "137"; uman ant L - H_ nonocl onal tib JM fab_l 37.
Fi gurc 50 shows Fﬁ@ ﬂ'ﬁf’ﬁfi‘ﬁf’&”@f?‘%c Bt YSILERT Eﬂﬁ?ﬁ’?f %t?ﬁ%n/ P513%H t ha case
of Cultur-rwtéﬁﬂoemﬁg'fTMEWﬁlﬁma&ﬁahfhﬁiﬂﬂ%HwBDEEﬁKEb SOOI afXi-awid aR3hbeof a
nor el healt@yqursgntl E%EnBEDQXHE%EEOngggsﬁﬁggclahal antibody
"CTLA4-Cg”: Human CTLA4-TgFc chimeric malecule
15 “5812": Anti-human AILIM mouse mornoclonal antibody
Figure 4% shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy parson *donor
A", with PBMC of a normal healthy person “donor D by warious humarn
anti-numan ATLIM monoclonal antibodies in thne proliferation test of
20 the T cells through the mixed lymphocyte reactions (MLE).
The vertical axis indicates the amosunt of incorporation of [3[-{]
thymidirne as an index showirg a level of cell proliferation, and tha -
horizontal axis shows the concentration of the test samples.

Other notations are as follows:
*an<i-KLH”: human anti-KLH menoclonal antikbody as a negative

]
[ 1]

control.
“IMab-224": numan anti-human AILIMmonoclonal antibody JMabl2d,
"126”: human anti-human AILIM monoclonal antibody JMablZé.
»127": human anti-human AILIM monocleonal antibody JMablZy.
30 »128": human anti-human AILIM monoclenal antibedy JMablZE,
%335+ human an%i-~human AILIM monoclonal antibody JMabl3s.
n136”: human anti-humen AILIM monoclonal antibody JMabl3g,
*1377; human anti-humar ATLIM monnclonal antibody JMabl3?.
Figure 50 shows the inhibitory effect on T cell proliferation
35 in tha case of gulturing T cells from a normal healthy person “dono:-

3" with P3MC of a normal hsalthv person “donor 3+ by various teat

r



sanples in the proliferation test of the T cells through the m xed
.lynphocyte reactions |M.R). The vertical. axis indicates the anmount of
incorporation of ['H thym dine as an index showing a | evel of cell
proliferation, and the 5 horizontal axis shows the concentration of the
test sanples. Each description in the figures shows the follow ng. "CDSO +
86": The m xture of anti-CDSD anti body and anti-C086 anti body "ml g51":

Anti - human CD34/ 1gd@ nouse nonocl onal anti body "CTLA4- g": Euman CTLA4-1 gFc
chimeric nolecule to "SA12": Anti-human Al LI M nouse nonocl onal anti body
Figure 51 shows the inhibitory effect on Tagll proliferation in the case
of culturi ng T cells froma normal healthy persor. "donor B", with PBMC of

a nor nal ferson "d varj ous n anti-human AlLIM

nonocl onal a%’l%l c1S é’s R ﬁg F%FF?%F‘Q Tt £|%P T1seds FhEesdd the BdgRd
t he m xed thphph:g'rt}etaf aaa:atct';orts::.{ IVL:R)RJ .The vertical axis indicates the anount
of incorporation s_an index showing a level of cell

proliferation, SII F'lh‘é'a Eb??tcﬁﬁlaﬁ ﬁgfgag% 2 FRURR Gont PEPT Rt B iamef tgB1

sanpl es. O h‘emynmhaia arSa@riqchs: fs(‘nbl'.-:ﬁm@ a AevednbE- &AM phInER @RE by Kiddd the
nonocl onag ant| bo?f%/aglz a .ne 3&% IrJLcontrol " JMab- 124"' human anti -human
&l LI Mhonot | onat + 5t § Wy the crmcenfiaddonn Gl Fhitakesk sppples -

m)nocgl gna!] ant i bocbacﬂvwkmkl 261 i '_nhwh%n fagm;igﬁrgnawél kel &Fmgghgﬁ@l

ant i body " ; man - hu nocl pnal , ant

JMab123. " 13‘15]357” Jﬁﬁa iﬁ i u“h‘a“ |aEH\9| %&A gﬂ’ngﬁt% 89tﬂl§fé%é1%§n¥~b°d?
"1360: hurran“-armﬂ'hurrmtxﬁvliwd\dmmmmmil mlsbodmnﬁm a3 pedyhuman
anti-human A fonacl Qnal bl 37. shows the
inhibitory ef&%ﬂ R pr olgq"f'}e&rg;E R VA ﬁ eé:éég of culturing T
cells fridm d® EIMET'&I PhHaﬂHdwnq:rerIsTdrm deue rhpobicra IPRME iafody normal heal thy
person "donor A %.g\{.% i 9 # :ﬁ%cy s_,agph I.tns}?%_ rollferTaél ?I caI tifgffa ESnT

cell s through the 'm*e € reac “Fhe Ver
i ndi cat es t hbn asungsefed n@drtp(maltgl Breelf2 f Bpm Sﬁldﬂﬂgﬂﬂl tierd thy m..sqmdéﬁnav

show ng a 1 eye, RlaCeblicPiold WIRlhOReaRRly I s IR AL 28] Sy ANUS Lifn

concentration of te fes= sanp
anti-human AILIM manoclonal antibodies in the proliferation test of

15 the T e¢ells through the mixed lymphocyte reactions (MLR).

The vertigal axis indicates the amount of incorporation of [*HI
thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.

Other notations are ag follows:

20 *anti~KL4": human anti-K1H monoclonal antibody a5 a negative
contral,

"IMab~124": human anti-human AILIMmonoclonal antibody JMabl2 g,

"126%: kuman anti-human AILIM menecleonal arntibody JMabl2e.

"1277: humar anti-human AILIM monoclonal antibody JMabl2?y.

25 ' "1287: human anti-humah AILIM m{:na:lcﬁal antibody JMabl2s.

"13%*: human anti-humar AILIM monoclonal antibody JIMabl3i.

*136%: human anti-human AILIM monoclonal antibody JMabli3s.

*237*. human anti-homas AILIM monpoclonal antibody JMabl3?.

Figure 52 shows the inhibitory effect on T call proliferation

30 in the case of culturing T cells from 4 normal healthy person “donor
gr, with PBMC of a2 normal nealthy persan “deonor A" by various tast
samples in the proliferation test of the T cells through the mixed
Lymprocyte reactions (MLR).

The vartical axis indicates the amount of incorporztion of *H]

35 thymidire as ar index showing a level of cell preoliferaticn, and ths

herizontal axis shows the concentraztion of the test samples



Each description in the figures shows the follow ng. "CD60 + 861: The

m xture of anti-CDBO anti body and anti-CD85 antibody "rr.l1gd": Anti-human
CD3411gG nouse nonocl onal anti body "CTLA4-19g": Human CTLA4-1gFc chineric
nol ecule 5 "SA12": Anti-human Al LI M nouse nonocl onal anti body Fi gure 53
shows the inhibitory effect on T cell proliferation in the case of
culturing T cells froma normal healthy person "donor C', with FHMC of a
normal heal t hy person "donor A" by various human anti-hunman Al LIM

nmonocl onal antibodies in the proliferation test of '.0 the T cells through
the mxed |ynphocyte reactions {M.R}. The grti cal axis indicates the anmount
of incorporation of ['P thym dine as an index showing a |l evel of cell
proliferation, and t hori zontal axis shows the concentration of the test
sanpl es. O her no?%ﬁhoﬁgﬂérés‘?‘ésﬂﬂoﬁ-hoﬁbe I6cttansi sKbks: tharrﬁnlhm.tm-:j(TLH

nonocl onal a ady zas huna

Al L Nlnnnoclgﬁgp aﬁflboﬁig Nh ﬂfQﬂ&%6£D%Du%%ﬁ %& ¥ n%ﬂ“%d%ﬁ%ﬁaﬂglgaay
nmonocl onal aRLEESdy &NEBIBSM&n"@Eiﬂflbﬁﬁamoaﬁ3|mbnn&ﬂoAhElHhmmh@@yonal

anti body JTMab124..120, hHHEBan% EQQF%Q AEth%ggg Egal .anti body JMVab128.

"135": human anti - hdman Al'LI'M nonocl dnadl ~ant | "136": hux.an

anti - hurfan ABBLRI roPBElohdamasnfAlBEHymIvVabi @Gnocloﬂam ntlnl:lcrﬂgl anti - human

Al LI' M nonocl onal  antj, bo Yahl3 d8 fect. on

T cell proliferati 0%5 %3 ‘t%he Caélée()#ﬂl%}ﬁ%ﬁ;ﬁ% el 8 rom a érﬁ% ratiorn

heal t hy per $8rthe gaer otECy LWk rhnpEVeedL saf rar rmmmhrmallt hiyab’eh:s@ar%dnnbim&r

by various kest,j SRgHes 4N tﬁg ﬁ&?'ﬁé tw t he
i * REER P 2 xR Bonhiral A R S T Ol

M xed Iyrrphocg;te reactions (M The vertical axisin
i ncor por at | 8AterhLpBep ABHN ﬁm%lﬁéaésaaﬁlhms sifowhegrac] efetadioncekst of

prolifermti ghe @ndathe *-HS?EL%Q”E&E ﬁmédSbgﬁ%hééfﬁgogggpﬂéhgOm:ﬁ{; the test

sanpl es. Each description. in the ures OW ng cor.trol
mgG': Anti- hunan*@?ﬂqtgﬁalnﬁﬁé% I’C@ﬁaﬂ%lrﬁﬂDH@Gny"l@mwrgﬁlm of: THe
m xture of @RAth:EPR0 ﬁ‘%hbﬂﬂﬁeﬁ%@m:{g §D§§véﬂ ot EQQ!L 3.50 %%ﬂ%mﬁ“akah&mn
Al LI M nouse_nonocl onal anti body " : Human I eric :

mol ecul e gsharizontal axis shows the coﬂhentrat*on of the tes* samples.
Other notations are as follows:
15 *anti—KLH": human anti-KLH monoclonal antibody as 2 negative
control.
"TMab-1Z24": humananti~human AILIMmanoclonal antibady JMabll 4.
"l26": human anti-human AILIM moneclenal antibedy IMabl2e.
"127"; humaz anti~human AILIM monoclonal antibedy JMabl27.
20 128" humanh anti-humwan AILIM menccloral antibody JMablzi,
*135”: human anti-human AILIM monoclonal antibody IMabl3s,
*136*: human anti-human AILIM monoclonal antibody JMablis, _
"137": humar anti-human AILIM monoclonal antibody SMabl3?
_ Flegure 34 shows the inhibitory effect on T cell proliferatio
23 in the case of culturing T cells from & normal healthy persan “donor
E¥, with PBMC of a2 normal healthy perscn “donor G4 by various test
samples in the proliferation test of the T cells through ths wixed
lymphocyte reactions (MLE).
The vertical axis indicates the amount of incorporation of [°H]
30 thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.
Each dsscriptiorn in the figures shows the following.
*contrel mIgS”: Anti-Auman CD34/IgG1 mousz monoclanal antibody
*CE0 + 86 Ab”: Thamixture of anti-CDBJ antibody and anti-Ch86 antikbody
35 "gp12: Anti-human ATLIM mouse monoclonal aﬁtibady
"CTLAL-Ig”: Human CTLA4-IgFe chimeric molecule



Figure 55 shows the inhibitory effect on T cell proliferation in the case of
culturing T ced.ls froma nornmal healthy' person "donor E', with ?BMC of a
normal heal t hy person "donor G' by various human anti-hunman Al LI M

nmonocl onal antibodies in the proliferation test of 5 the T cells through
the m xed | ynphocyte reactions (M.R). The vertical axis indicates the anount
of incorporation of [}F] thyrmdir_e as an index showing a | evel of cel
proliferation., and the horizontal axis shows the concentration of the test
sanples. O her notations are as follows: , D "anti n H human anti - KLK

monocl onal antibody as a negative control gg'JMab-136": hunman anti-hunman

Al LI M nmonocl onal anti body i Yab!36. ~138": human. anti-human Al LI M

monocl onal anti boqy, Jl\/abég& " 1%3:‘: ,h_gman anti--human Al LI M monocl onal
anti body JMabl 39. “HEVTR400 . shEwE M dirhiRiErraadfesosecT orrd L Paeibbeyation

JHabl 4D. " =#d"thehtfgd AN icuIturan AL LM TDREEHON Gl ARkl BedY tdMa4 oL vdonor
Figure 56 shows the inhi blf)ory effect on | proliferation i'n the case of

T ce

culturing T el "L 8RS HorddlP e fRFLERY S ¥ don@onop G WY [¥arBREs oltlupan
nor lm'ﬂ:c he?! tw?pe{m]@ %ﬁﬂﬂ%rmrﬁ??@kﬁ.ﬁ@l ia‘h‘ﬁt&%}ﬁ@?&; i%g ﬁ%”ﬁkﬁ§if%‘r§%n tt_ESt oF

roliferation tes C r.ou e m xe ocyte reactions
?M 'R .%Theg?ﬁer? ifc?glllsaﬁ ‘:iUngl c‘-}[@eéﬂiﬁ?gi anBeRecHEe| ﬁééggé%gi EBE- [T H -
thym dine as an i ndexwePOWAD asxilseyvedi OfrLphhepiRidepatd 0 rAnd B8 of 7u]
"r_orizontal axis,shows the conceptration_of the_ test sanples. 25 Each
descri pti on. BRYHGHE FF R 8 OFLBSfHIFYGL R CeldoREP L TRFREIOn. and the
Anti - human 84 dgGalmuse mmec atal ddidebedytiofD8O th86tAbY sarkimeadrl Xture

of anti-CD8 D antibody and anti - CD86 antibﬁféﬂL "SA12": Anti-human AlLIM
"a%h il

mouse nonocl onal St EBo&Y PRE. AES: *Bufh A4-1gFc chimeric mol ecul e 30

Fi gure_57 shows t tentdkEbHtor jusdhestt i eKLHTmeabklphali set Bbdd asi B Adgatinse
of cuIturing'E¢¥ﬂﬂs froma normal healthy person. "donor F", with PBMC of
a nor nal hedF%hy(bérson "donor E" by various test sanples in the

nrolifera-ion testJuabthésT: daldas ddiotgimanier nideshod kphibayt Sradhatalonss .

thym dine a5 an i nde enSATRG ATavarr BoFTAgPorTsIrat o s A HE58>8

*139": human anti~human AILIM monoclenal antibeody JMabl3g.

15 1407 human anti-humar AILIM monoclenal antibody JMabli(,

n1417: kuman anti-Numan AILIM monocleonal antibody JMakbldél.

Figure 36 shows the inhibitory effect on T cell preliferaticon
in the case of culturing T ¢ells from a norxmal healthy person "donor
Fr, with PBMC of a rormal healthy perscn “donor E€ by various test

20  samples in the proliferation test of the T rcells through the mixsd
Iymphocyte reactions {MLR}.

The vertical axis irdicates the amount of incorporation of ['H?
thymidine as an index showing a level of cell proliferation, and the -
norizontal axis shows the cencentration of the test samples.

25 Each degscriptiorn in the figures showa the following.
“control mIgG”: Anti-human CD34/IgGl mouse monoclional antibody
“CDBD+EGAh":Tnemixﬁu:eofaﬂti—CDBDantibodyandanti—taaﬁantibody
*8A12*; Anti-human AILIM mouse monoclonal antibody
“CTLA4-TIg#: Human CTLAL-IgFe chipmeric meleculs

30 Figure 57 shows the inhibitory effect on T cell preliferation
in the case of culturing T cells from a zmermal healthy persan “doror
F¥, with PBMC of a rormal healthy person "donor E” by various test
samples in the proliferation test of the T gells through the mixad
lymphocyte reactlions (MLR),

The vertical ax’s indicates the amount of incorporation of [7KE]

¥
n

thymidine as an index showing a level of cell proliferation, and Lhe



hori zontal axis shows the concentration of the test sanples. Each
description in the figures shows the followng. "anti-Mn human anti-icLH
nonocl onal antibody as a negative control. 5 "JMab--136": human anti - human
Al LI M nonocl onal anti body WNW 6. "138": human anti-human Al LI M nonocl onal

anti body Jwabl 38_ "139": human anti-human Al LI M nonocl onal anti body JWL39.
"140": human anti-human Al LI M nonocl onal anti body JMabl 40. "141": human
anti - human Al LI M nonocl onal anti body uuabl 4. J Figure 58 shows the
inhibitory effect on T cell proliferation in the case of culturing T cells
from a normal healthy person "dour G', w tfhh PHMC of a normal healthy person
"donor F" by various tet. sanples in the prollferatlon test of the T cells
t hrough the m xed Iyrrphocyte reactions MR). 15 The vertical axis indicates
the amounr JPR4YFBYIFor @ioh BIoWBIhe eyrieditne tdora fi rdex srwisegrd ssevel

of cell proliferaigiyon, 34 L:Re;Honiz hgk%gﬁkgssgg\/\@mt Q%hc%f%ol Gent.r %tl on of

the test sanples. Each description in

ures “shows POw

control mgG': Ant ﬁfﬁumﬁimh]ﬂmg@lamwm@walaﬁwm@ww 28 3 G&Sﬁt-iv&G

Ab" : The r l,

2ddne of anti--CD8 O antibody and anti-Ca& anti body "SA12"

Anti - human Al'LlI M nouse nonocl onal antibody "CUM-1g": Human CTLA4-1gFC
chi meri c3nol ecul e "Figbrd 389 : é’h@mim@-rhﬂmam AbDyIMebhecloorl Brodhbbdy JMab™ 35 .

proliferation ina wGa ul T S | t on
Pono. 25 &, wiiEoPaNe e Aarar s pEHCneES M RaRT TR B5RY MaBES S
test sanples in tA&3IProl hrEEat rofk - réS‘r{ﬂ&Ofﬂihéﬁmcabbicnbrioaghibhéfnﬂuefdlﬂ
| ymphocyt e reacti angobM hunBle e Lhﬁ%raﬁ*ﬁmnﬁbﬁ%e%n 1€ aRTRUBLy Ouab1 40,

i ncorporation of [’

i ne as an 1 ndex show n evel

proliferation, andi4ifie h@@aﬁorﬁnf-érr@‘-&r“aaxﬁ%Lgﬂomwﬂ@@ic@nmé{Oﬂ@n JOELLAG .
test sanples. Each;dgser5ptdiid "thtehfnlflitl b@%«{/%‘ﬂﬁ’@cﬂ he& fI'OJ:LPWEﬁ%lJ.fEIE.tJ.Dn

"anti-KLH":

human anti - KLH nonocl onal as a negative cont

" 3" 4ab- 135HdER=aPRTE KUiEN LAREERE D FEALEnEF OB R itsomp l RaB-sby P@Bwrns'&imm

human anti -@mm&hLmevaﬁcéqtta&m@.ntuem%ywa%% ~dnAd 8 1i ~ Nyan aRiis- Buan
Al LI M nonocl onal anti body JMa

35

samples in the pIDPLIEratan test of the T cells through the mixed
lymphoeyte reactions (MLR).

The vertical axis indicates the amount of incerpsration of [*H]
toymidine as an index showing a lavel of cell proliferation, and the
horizontal axls shows the concentration of the test samples.

Each description in the figures shows the following.
*control mIgG”: Anti-human CD34/1gGl mouse monoclonal antibady
"CDA0 + 85 Ab7: Themixtureof anti~CDED antibody and anti-CD86 antibody
“SR12%: Anti-human AILIM mouse monoclonal antibody
*CTLA4-Ig": Humar CTLA4-IgF: chimeric moleczla

Figure 39 shows the inhibitory effect on T call proliferaticr
in the vase of culturing T cells from a tormal healthy parson “dono
G*, with PBMC of a nermal healthy person "“donor F* by various test
samples in “he proliferation test of the T cells through the mixed
lymﬁhﬂcyte reactions (MLR) .

The vertical axis indicates the amount of incerporation ol [1d]
taymidine as an irdex showing a level of cell proliferacion, and the
borizontal axia shows tThe conéentration of the test samples.

Each description in the figures shows the following.

*anti-KLH”: human anti-KLA moneczlonal antibody as a negative
control.

*TMab-13%*: human anti-human AILIMmonoclonal antibody JMabll3s.

*2133": human anti-human AILIM monoclonal antibody JMabl3E.

%3139*: human anti-human AILIM monoclonal antibody JMabl3l.



"140": human anti-human Al LI M nonocl onal anti body JMabl 4C, "141": hurrar.
anti-human Al LI M nonocl onal anti body JMabl 4. Figure 60 shows . he
inhibitory effect of various control test substances on the proliferation of
T cells in the assay using mxed S |ynphocyte reaction. (MRl . T cells
froma normal healthy person "donor A" were co-cultured with PBMCs from a
normal heal thy person "donor D' pre-cultured in the presence of human
CTLA4-ig chineric nolecule. The vertical axis indicates the anmount of
cellular incorporation of [3H thym dine as an index of the degree of cel
proliferation, and 10 the horizontal axisghksdicates the concentrations of
test substances. Each description to the figures shows the follow ng "CUSO
+ S6M  The m xturg,_,qf an i - CDSO anti body and_anti-CDS6 anti body "mgd":
Anti - human CD34/ | g&f YrouEMatn d8énar™an: fMobaY mepgolonaht A0hUReRy ATHAN 45 .

nmouse nonocl onal antelllbadymﬂpirlzlaﬁluienﬁr%aﬁhﬁl!\féli*hﬁchae"Qh&PVXn‘é‘I}E&ﬁL Alap141,
various human anti_-human__ Al LI M o¢cl opal antibodies on the proliferation

of T cells in theT 988y 0sTHy hiRedinyHohbRyY & it icdnveri®ys cprgabllst£som

a nor nal heai:ﬁnapmrsseﬁ t\@l@rpxollﬁd@%ﬁ-e.na‘moﬁuttd&m Wint by, PBM S, of %%Eh@ IHO:QQ@'
heal t hy perspn “donor pre- Ckl ﬁ&r ed in the Pr esence of human "CTLA4--1g
chi neri ¢ "ol '?Hk@cyfﬁet%%%’a MLKE 5 Triehica B mf‘ﬁé‘%ﬁ‘ﬁ}rhe%]ft?ti@?{ﬁ%“dﬂfﬂ

i ncor porati cav wefze] 3bf ctliyntdiine s rEMdsndexmok Abemsedias @y eekbon donar
prollferatlggi angc %{e Qgrlz tal_axis |nd|cat%§ %he conggntratlons of test
subst ances. ° oPREF “ROFAFFHAD E%sﬂsfe&lqeo% hugeen Ll LALRE Breh intfFds Balkecuded
monocl onal antlbodﬁaaﬁﬁikﬁﬂkﬂxﬂflrﬁbﬂit@aihe%ﬁwﬂrﬂﬁféa1%u¢ﬁﬂﬂﬁﬁoﬁ@@fat-ﬂn
ant 1 -hurmn AL TR ST BAT L AR ITe T 5P Eohd i L R Hhatin a7
Al LI M rm.rﬂocltitmhoanfmﬂu‘oﬁgl adisbi2icBfed 128 dovreen o tidnyred Wdd Mapnectonal
hnnags VP2 mach3ReacpuERR AL, DUIRE BLELY IRNOCT A0S Lo LR o
"1370: human"Grad HﬁlﬁrfanTAt ImiM eoct @mdli -&H6D balyi Hivhpia83. anti-glee £2r Hhois
brol i ferati o st odrits FameR. 23300680 b ke BaR e PO RBRGC R et i on (M
P cel | s front@kdrmanthedumay 5@L§Unmoﬂdenmnn9880na7 antibody
15 Figure &1 shows the inhibitory effectof various human anti-human
AILIM monpclonal antibodies on the proliferation of 7 cells in the
assay using mixed lymphocyte reaction {(MLR). T cells from a normal
healthy parson “donor A" were co-~cultured with PBMCs from a normal
healthyperson “donoxr D” pre-culiured in the presance of human CTLA4~Ig
20 chimeric molecule.

The vertical axis indica%es the amount of cellular incorporation
of [*H]thymidine as an index of ths degree of cell proliferation, and
the horlzontal axis indicates the concentrations of tast substances. -

Other notatians are ag follows:

25 *antTi-KLH": human anti-KILH monoclonal antibody as a negative
coantrol.

“JMab-124%; human anti-human AILIMmnonoclonal antibody cMablZe.

*125": huoman anti-hvman AILIM monoclonal antibody JMablZé.

*127*: human anti-human AILIM mornoclonal antibody JMablZT.

30 *128*: human anti-human AILIM monoclonal antibody JMablZE.

*1357; human anti-human AILIM monoclonazl antibody JMakblis.

*135”: human anti-human AILIM moncclenal antibody JMablic.

"137”: human anti-human AILIM moroclonal antibody JMabl3?.

Flgure 62 shows the inhibitory effect of variocus contrel test

3%  substances on the proliferation of T calls in the assay using mixed

lymphocyts reactien (MLR) . Tcells fromanarmal healthy person "donor



D' were cc-cultured with PBMCs froma normal healthy person "donor H'
pre-cultured in the presence of human CTLA4-1g chinmeric nol ecule. The
vertical axis indicates the anmount of cellular inco=poration of

| 3H] t hym di ne as an index of the degree of cell proliferation, and 5 the
hori zontal axis indicates the concentrations of test substances. Each
description in the figures shows the follow ng. "CD80 + 86": The m xture of
anti-CD80 anti body and anti-CD86 antibody "mgd": Anti-human CD34/19QG
nouse nonocl onal anti body '"sAl12": Anti-human Al LI Md nouse nonocl onal

anti body ~J Figure 63 shows the inhibi toré ef fect of various human
an't-i-hi-iman Al LI M nonocl onal anti bodi ss on the proliferation of T cells
int. assay using mxed |lynphocyte reaction (MLR) T cells froma notm
heal t hy pePdonstdonorcdltueed whtlc RBMOIed et A RSMes1 fiem thygetmon Raahbhy

person "dogar_H: _ = red.in the presence of n_CTLA4-1q |b._chineric
nol ecul e The %%%t'?%%&%%(% ;i q %8?Jaaﬁeesserfchee°§gb = Sa’%ggrﬁa lrf‘%‘%’rﬁ' BO&CRSR -

of [3H I thynidi lbeasrad daidexd pintheategthe ofouwel &£ peoli:igraticerpoaad; oL he
hori zont al . axi=s, .AqL.Gaf; e ncentrationg of test substances. %ﬂr}ker

not ati ons gr%et:gg ﬁl%ci?\ﬁglse ég a‘rgt(r?ftnf‘%l-‘m‘ﬁL :thﬁuﬁﬁﬁrﬁﬁﬁ - xEﬁ@%@%t i BRdy
as a nepat ithe hooitonta L ‘ajilsbi 0@kt a tesrahsatdh e duttii: Add MEmeawckaBakarncas.
anti body Jxabl 2

abags’ 1o ‘Eakn,dé8cr: AIRA g{%t H“%u RtroninoRh Phe ot siataney 25
"128": hunmBADANt+ SHYmEPhARixturenot laortd|-Cas0i dokdBMab# 287t 1R an BupBd,
anti-hunan“AE b L,0RQ Eg a nt.i Q9¥ (ablgS. "1360: human ti - human,
Al LI M nonocwohawlanglﬁodg bﬁ%b#gg. gé37mg ﬁﬁnﬂﬂnaﬁanﬂgnﬁﬂtg§i$$ﬂnDnocIona
anti body JREBBL37: AREguhemds BRAOEE hbheskribnbclonyleifietho@f various control
| ymph3cyte react fERTRED S f R BEe Bt Lo r e e e R aR SEe T s
ver e co- cuRLLE¥dmareRl PBALS2E Bmdd sroomithkenkbhyEpeasbon "abrbrelAs in «f
Verti cal -t 2 i oA SeThe yAShArYoR ELRfEiSs RN F PPLES Uik B Forge
t hyr ni di neh&alahyi peexonf “ e ddyr ¢eref coebblpnokifet tit iRRMGs £rdm Bheormal
horl.zont al . @5k 8y R €FaddiEn © PRCERLI 2LIRAS Pkl B3k SHRE W nbES c¥Bas-1q
13 chimeric molecule.

Thevertical axls indicates the amount of cellularingorperation
of [3H]thymicline as an index of the degree of cell proliferatliaon, and
the horizontal axis indicates the concentrations of test substances.

Othar notations are as follows;

20 "anti-KLH": human anti-ELH manoclonal antibody as a negative
cortrol.

"JMah-124": human anti-human AILIMmonoclonal antibody T¥abl2d . -

“128": human anti-human AILIM monoclonal antibody JMabl2s.

*127": human anti~human AILIM moneclonal antibody JFMabl2?.

25 "128": human arti-human ATLIM moncclomal antibody JManizs.

*133"%: human anti-buman AILIM monoclonal antibody JSMabliis.

*136%: human anti~human AILIM moneclonal antibedy JMabl3e.

*137": human anti~-human AILIM monoclonal antibody JMabli7.

Figure 64 shows the inhibitory effect of various control test

30 substances on the proliferation of T ¢ells in the assay using mixed
lymphocyte reastion (MLR) . Tceells fromarnermal healthy person “donox

C" were go-cultured with FBMCs from a normal healthy perscn “donox

A" pre-~cultured in the presence of human CTLR4-Ig chimeric molecule.
Thavertical axis indicates the amgunt of cellular incorporation

35 of {*Althymidine as an index of the dagrea of cell proliferation, and

+he horlzontal axis indicates the concentrations of test substarnces.



Each description in the figures shows the follTowng. "CD80 + 86": The

m xture of anti -CD80 anti body and ante-CO06 anti body "mgd": Anti-human
CD34/ 1 gGl nmouse nonocl onal antibody "SA12": Anti-hunman Al LI M nouse

nmonocl onal anti body 5 Figure 65 shows the inhibitory e ffectof various human
anti-human ALLI M nonocl onal antibodies on the proliferation of T calls in
the assay using m xed | ynphocyte reaction [MLR]. T cells froma nor nal
heal t hy person "donor C' were co-cultured with PBMCs froma normal healthy
person "donor A" pre-cultured in the presence of human CTLA4-:g '.0
chinmeric nolecule. The vertical axis indicafges the amunt of
cellularincorpbDrat ior, of [3Hthymdine as an index of the degree of cell
proliferation, and the horizontal. axis indicates the concentrations of
test substances. Hadbedesctapidng areths ffabuows: shbwianhe- Kbl Hwihpnan

anti - KLH non | &Nt - n | VE ntrol. "JNab-124"" n. . )
anti - human Aﬁﬁﬁ]%oan% 'chﬁg%‘lxq%r% ng@ﬁm])l@?ﬁnhjﬁ%y - nléﬁgﬁﬂﬁhﬁodf
Al LI M nonoc| twB$G Bht i Ayody-hivizin 253 4 /T35 mdwseamoapkilohaiaenAibbdd monocl onal
anti body 7 w20, 128" _NHu ntj.-h n_ Al LI M_nonocl pngl anti body

JMabl 28,  "135%:4 h'u(r%‘a“nt]laﬁ’ﬁm- ?‘uﬁﬁ% ﬁfﬁ“ﬁ%ﬁ&é‘l"&h&ﬁ&n?ﬁ%&%ﬁ% Mab135, " 136":
human antii - hunan AlguMerfinsdwontha dnbiilbddy ryviRs;, o f 48700 s human aant. - hiwann

Al LI M nonocl [ . Fi 66 _sh the.inhipitory.effect, of
vari ous cont}?fﬁz'% @%&Dgggéﬁés%%%%%d%% ?%éetpl}eolﬁrfog'ﬁ%fefgﬁl%? Og"fcc g R the
assay usi ng assasd usipgphoryd el wrgdictaynre @WeRE1ionT (Mek) s fIr ol &s nirorala heahs hy
person "don = r -G i PBMCs. . f.r a_ not egl thy _person
"donor G gﬁ%fflcnﬂ*ﬁr‘? gagﬁn ?{Eu{ég%?g"s\é%n%% O%N%r%ﬁ:ﬁ%%}fl LKA%S"’%*‘%?%@%“Y FTLDP%E’WJE.
The verti calhesadshy pefft gen 2donde Armomntcwlituwred b fheimmecseparat i DonaB0TDAL § BK3
t hym di ng asdaqnéﬁ %Afeddle degree of cell proliferation, and to

hori zoatal axi's 1ndicates the concentrations of test substances. Each
description in th&heigrtasadhowss iLheltakkowhrgnawontf okl & iranrpahamber
CD34119GL molis 3%%‘%&. ale 300409 Mex P80 8880 o ¢ THR 1 XI W& Ofr s o | o
anti-C780 anti Eto y an ant . - CDS5 ant i body © gggf‘gglozf _:EQAn[‘ql’ - urfigerf% AIOII_II'I\ﬁqd_
mouse nonoclBraloZAEPhERY aFigutrlbTathpiha hententpi tioms offexat shbybrnons.

humefanti - human @Qey notations are as follows:
15 *anti—-KLE*: human anti~-ELH moneelonal antibedy as a negative
gcontrol.

*JMab=-124"; human anti-human AILIMmoneocleonal antibody TMabl24 .
*126*: human anti-buman AILIM monoclonal antibody SMablIzZe.
*127*: human anti-human AILIM monoclanal antibody JIMabl2y.
20 »128*, human anti-human AILIM monoclonal antibody JMablIs.
*13%7: human anti-buman AILIM moncclozal antibody JMabl3s.
“136%: human anti-buman AILIM monoclonal antibody JMablie,
“1377: human anti-buman AILIM monoclonal antibody JMabli?.
Figure &% shows the ilrhibitory effect of variocus control test
25 substances on the proliferation of 7 cells in the assay using mixad
lymphoceyte reaction (MLR) . Tcells froemanarmalhhealthyperson “donor
E” ware co-cultured with PBMCs from 2 normal healthy perscon "deonox
G" pre-cultured in the presence of human CTLA4-Iqg chimeric melecule.
The vertical axis indicates the amount of cellularincorporaticn
30 of [*Hlthymidine as an index of the degres of cell preliferation, and
a haorizontal axis indicates the corcantrations of test substances.
Each description in the figures shows the Iollowing.
*control mIgG~”: Anti-human CD34/Ig4l mouse menacleonal antibody
"CDEO + B6 Ab¥: Themirture of anti-CDEQ antibody and anti-CD58 antibady
35 »Sal12~: Anti-humar AILIM mouse menocloral antibody

Figure 67 stows the inhibitery effactof varipus human anti-bhuman
4



Al LI M nonocl onal anti bodi es on the profiferattom of—T Tells in the assay
using m xed | ynphocyte reaction (MLR) T cells froma normal healthy person
"donor E" were co-cultured with FBMCs froma normal healthy person "donor
G pre-cultured in the presence of human CTLA4-Ira 5 chimeric nolecule. The
vertical axis indicates the amount of cellular incorporation of CH|
thymdire as an index of the degree of cell proliferation, and the

hori zontal axis indicates the concentrations of test substances. O her
notations are as follows; "anti -KLH': human anti - KLH nonocl onal anti body as
a negative control. "JMab-136': human anti-human AL | M nonocl onal anti body
JMabl 3t "130: . human anti-human Al LI M nono8Ponal ant | body JMab138. "1394:
human anti-human Al LI M nonocl onal anti body JMabl 39 15 "1401": human
anti-human AtLEM menes] gl 208 odyeTMaRAA0, i}fh;lﬁam %azntdeﬂm"%ﬁ the
Al LI M nonocl onal anti body JMabl4l Figure 68 s he 1 nhibitory effect of
various coniFsRYtesing gHethdgBreRcEhe peaf e a'ftMI(S’ri -of TTCeel$ SLuam eheozsshy
using m XedbeEYﬁﬂi"éﬁé'fﬁaﬁ eafddd dMfRre. cz— si téréaqm@l M@;{ heRl shlymy

person "donor were co-cultured with PSMCs from a nornal healt

person "donBR2EEhppersgn: HUWE 7" e puddened o ThuRER ETEART R fﬁ%ﬂn‘blg

mol ecul & - JhemMeitigal=8x18§_indicates the anount of cellular incorporation

of [3H thynmidine as an index of the degree of cell proliferation., an:1 the
horizontal axis i|TRRESFEACEhEXISnbaktFatsvhbe smonasic subbluheedncom et on

descri pt | onafnﬁt.ah%hw%ri@& éi'%ﬁﬁhﬂéxf@ﬁ Lcméﬂ | lyred QR EQLL rﬂl%cfl’feéatt?nﬂu%

CD34/1gd nouse nonodcl onal antib e mxture o
anti-CD80 a ?Btﬁﬂﬂ-«éﬁ@aén@m@ﬂ@ﬁﬁﬁ%wﬂ COSAERTT SAAORShafreie SAl $1ids panass .

monocl onal anti boghy. & %1__63_@%1§§10;¥\§et§§ g hidory effect of various human
anti-human 30 Al LI M nonocl onal antibaodies on the proliferation of T cells

in thew—dssay usi MPwEH Ty HTeEY Ao tlakét| BangsiR)a L predibady prent A eE el =
heal t hy pergg@ntrgonor G' were co-cultured with PBMCs froma nornmal healthy

person "donor c" pre-cultured in the presence of human CTLA4-t chineric
mol ecul e, 35 The VEfahclatt axiiennaintdrosnendlafmnnasiiana akabody JMabl3t

i ncorporation of Pt i nenes-Rinandex, of Wi degie Mool JMabl3g.
proliferation, andl§§“' buman anti-toman AILIM monoclonal antibody JMabl39.
15 “140%: puman anti-homan AILIM monoclonal antibody FMabl4D.

“141%: human anti-human AILIM monoclonal antibody JMabl4l.

Figure 68 shows the {nhibitory effect of various control test

substances on the proliferaticon of T cells in the assay using mixed

lymphocyte reaaction (MLR) . Tgells fromanormal healthyperson “donor

20 G” were co-cultured with PBMCs from a normal healthy person “donar

F* pre~cultured in the presencs of numan CTTA4-Ig chimeric molecule.

The vertical axis indicates the amountof cellular incorporation _

e of [3H]thymidine as an index of the degree of cell proliferation, ans -
the horizantal axis indicates the concentrations of test schstances
23 Fach description in the figures shows the following.

“contral mIgGT: Anti-human CD34/IgGl mouss monoclonal antibody
"CDED + B6 Ab": Themixture of anti~CD80 antibody and anti-CD8E antibody
“3Al12": Anti-human AILIM mouse monscloral antibody
Figure 69 shows the inkiblzory effectofvarious humen anti-human
30 AILIM monoclonal antibodies on 4he proliferation of T cells in the
assay using mixad lymphocyte rsaction (MLR). T cells from a normal
kealthy persen “donor G" were co-cultured with PBMCs from a normal
healthy person *donor F” pre-culturad in the presence of human CTLAd~Ig
chireric malecule.
Tha vertical a¥is indicates the amount of cellularincorporation

L
L)

of [*HIthymidine as an irdex of the degree of cel! proliferation, and



the horizontal axis indicates the concentrations of test substances. O her
notations are as follows: "anti-KLH': human anti-KLH nonocl onal anti body as
a negative control. 5 "; TMab-136": human anti - human Al LI M nonocl onal

anti body Jwabl 36. 13911: human anti-human Al LI M nonocl onal anti body
Jvab139, "139": human anti-human Al LI M nonocl onal anti body JMabl 39. " 140
human anti - human Al LI M nonocl onal anti body ; Mab140. "141": human anti - human
Al LI M nonocl onal anti body JMab=41, ?0 Figure 70 shows ADCC-i nducing activity
of various human anti-human Al LI M nonocl onal anti bodi es and contr ol
antibodies where wld-type CE[O cells wergiused as the target cells. The
vertical axis indicates the rate of cytctoxicity caused by ADCC-i nduci ng
activity of gntibody, and the horizontal axis 15 indicates the

concent r at i OMdDFCEALPBSRY . Y arEl P2 hGhe sooEHRickans adt te3 % pubstsmcénus

human anti - human oAua-VheRealionRal sart kRodies,and control antibody where
human. Al LI M over expressing reconbi nant CHO cells were used as the target

celI's 20 The verti Ga"IgALE " nBRBae ezt Hd I mgbeatynat zetibodyegear vemttod:
fromthe ADGEmitwehrci ng activity of antibody, and the horizontal ayig

i ndi cat es5 the concentration of antibody. =hare 72 shows the inhibitory
effect of anti-Al LFMaRTEBE6wEs: fetaeman 4 I igmone: Inrea L antioedy MMals: 36 .

i ndi cates the siteafy.eldnass gg@gghgﬁlaﬁsmgﬂuiichg?éfeaggﬁgdﬁpfﬂggﬁge‘d

all'ergy, and the horizontal axis__.indicates the type of test sanple given'to
ani mal subj ects. Filgdr'e PENSRoREHrBPPREr&EEBH ReReSiaBR bl FHesllEg .in

the assay to deteriigpe .t hemag! buith¥rohaMaft OHS dHWUGOL M1 - DAEBL Al 430
nonocl onal antibodies to tranmsduce costinuiatory signal, using a mcroplate

coated with human afti - hGNEFIARREE MAHBABCR DB BERIDRRA L (Bgettrely wWittapial.

anti - humgn CO3 norrqgheRal 7@nthaady, ADe- ivebiagl 204 Seiidi 6at as e At
of cel%tul ar incorporation_. of [3H thym dine as an index of the degree of
cel | prolifetHts griagnaslay “E‘HL‘:FFQ'“FI PRFIE8A Y RAFCEPRET PhATHdREE &5 whgion

of the humansant+tjpeamo AdlIM nerechesal 2anthHogdyrgf2 calis.

The vertical axis indicates the rate of cytotoexiclty caused
by ADCC-inducirng activity of antibody, and the horlzontal axis

15 indicates the concentration of antibeody,

Figure 71 ghows ADCC-inducing activity of wvarious human
arti-human AILIM monpclonal antibodies and control antibody where
human AILIM-overexpressing recombinant CHO celils ware uvsed as the
target cells.

20 The vertical axis indicates the frequency of cell damage resuited
from the ADCC~inducing activity of antibody, and the horizontal axzis
indicates the concerntration of antibody. -

Figure 72 shows the inhibitory effect of anti-AILIM antibody
on delayed allergy.

25 The vertical axis indicates the size of redness measured as
an index oI the onset of delaysd alleryy, 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 humen anti-human AILIM

30 monoclonzl antibuodies to transduce costimulatory signal, using a
misroplate coated with humanp an®i-human ATLTM maoroclonal antibody
together with anti-heman €023 moncclonal antibody.

Tre vertical axis indicates the amountaf celinlar incorporation
of [‘H]thymidine as an index of tha degrae of cell proliferation, and

35  thahorizontalaxisindicates the concentration of £he humananti-human

AILIM monoclonal antibody.



In this figure, "anti-KLH' indicates result of assay in which human anti-W
nor _acl oral anti body was used as the negative control, instead of the human
anti--human Al LI M nonocl onal anti body. Figure 74 shows inhibitory activity
of the negative control 5 antibody agai nst binding between soluble AILIM

| i gands (hB7h-1gFC) and soluble AILIM (Al LI MIgFC) of various
concentrations. The vertical axis indicates absorbance as an index for the
inhibitory activity, and the horizontal axis indicates the concent _ration
of soluble AILI;I, A0 Figure 75 shows inhibitory activity of anti AILIM
anti body agai nst binding between sol uble Al LIMIigands (hB7h-_gFc)

andsol ubl AILIM{A LIMW) of various corsla entrations . The vertical axis

i ndi cat es absorbance as an index for the inhibitory activity, and the

hori zontal axis iihdtichseblgurs, I'RcARESH!T bhd Doa0és Sodalile o&7kbNay FQuihg ;6

shows i nhi B 1y . A LLM anti body at. . various concentratiqns
agai nst bi F]Hdl néyglg?%e%%ﬁ)s‘noq% ﬁe@ﬂ‘ﬂi?ﬁr%%%éms(ﬁé?ﬂ-?ﬁ F BRE® ST TBieE APL I X
(AQLM Lch)ir.smdverft itdra hareiag iqzmﬁieﬁﬂmanapSQabﬁmao&Smli adexpbarg. the 20
ol ubl ¢ ATLIN  FrodrEer I Anaus] HiRErbr e e TUT o7 of s o Qe Thchfn conezos”
anti - - hGnamantiAlodyMegahos t| Diwd i sy thcintioes sbaubldearI TIReldgPhdd | frenat-itemchn
t he assa- tQ t er mi,ne (YY Q ransducing costinmul atory signal

usi ng 25 aarﬁ&gr%gpflgltlg cﬁggt%ggc%#ﬁ%éfggﬁbe %%r?é%rﬂ%ﬁ MPToBRE"? ~t gFOl
together with anfhehueeriCB3 ewneclodakaaeti hbgyrbihecvest bealinggkSfor zhe
ndex of t HATASgeERYor og BRI NSl | pRE G POR A PR Bortiin driibppges tne

i ndi cat es tdeeceoricentinat pdn sefluidei BEAYM.30 Figure 78 shows inhibitory

activjty of vari L,=h ), - ALLI M mpnocl onal. anti.bqdi t o, mpnkey
T cel :‘gr olifer a?:ﬂ%ﬁgg??h%ﬂtﬁggsggﬁ?%lﬁg#gr ﬁ‘i‘h’évghﬁg 2t i%\rlligztly%gf[‘??r SﬁggEEEﬁg
cost i nul at A3 ioisgrivindirst hgtasahacdpbdech Toi ddgantis S Wbt yFnand AbLLbL

| i gand {hB7P[h]I@F§1£ILtI9ﬁ%%gE§r} Wigt L}aaf%itﬂégﬁﬁﬁﬁeg%%a@%‘:' onal antibody. 35 The

vertical axis 1ndicates anmount” oOf ar |ncorﬁ8ration of [PH ]
thyridi ne as an The"rersicaheaddgr dodofated| apsokrbhvrat Ronagrandde8 for the

inhibitory activity, and the horizontal axis indicatsas rthe
13  gencentration of socluble AILIM.

Figure 76 shows inhibitory activity of anti AILIM antibody at
variocus cencentrations against binding between soluble ALLIM ligands
{hB7h-IgFc) and soluble AILIM (ALLIM-IgFc).

The wvertical axis indicatss absorbance as an index for ths

20  inhibitory activity, and the horizontal axis indicates ths
concentration of soluble AILIM,

Fiqure 77 shows inhibitory activity of various human anti-human -
AILIMmonoclenal antibodies to human T cell praliferation in the asaa-
to determine the activity of transducing costimulatory signal wsling

23 & microplate coated with =soluble human AILIM ligand [(RBTh-TgFc)
togather with anti-human CD3 monoclonal antibody.

Thavertical axls indicates the arocunt of cal lular incorporation
of [*H]thymidine as ar index of the degres of gell proliferation, and
the horizontal axis indicates the concentra<ion of antibody.

i0 Figure 78 shows inhibitory activity of various kuman anti-human
ATLIM monoclenal antibodies to morkey T cell proliferation in the
assay to determine the activity of transducing costimulatory signal
using a micreoplate coated with soluble human AILIM Ligand {bB7h-IgFc}
together with anti-human CD3 menoclonal arTibody.

as Thevartical axis itndicates the amount of cellular incerporation

of [*#]thyridine as an indsx of the degree of zell prolifaration, ard
|



the horizontal axis indicates the concentration of antibody. Best Mde for
Carrying out the invention The present i_aventi.or. is illustrated in nore
detail belowwith 5 reference to Exanples, but is not to be construed as
being limted thereto. Exanple 1 Preparation of imunogen Cl-1> Preparation
of reconbi nant cell expressing human AlLIMto Two types of reconbinant cells
(CHO cell and HPB-ALL cell) overexpressing human ALLI: were prepared
according to the nmethod as described in earlier applications (JP-A No. He
11-29599 and W96138216J , as well as in a previous report (?nt.

| munol ogy, Vol. 12, No.' p.51-55, 2000) gf; one of the present inventors,
Tezuka. 15 Specifically, the nethod is as Polloms A cDNA ( GenBank
Accessi on Nunber: AB023135 (cDDNA); SAR62129 (amno acid ) ) containing the
full-1engt h ¥RShoghesditad Refidn LAREFRCesashiensentedtatoon vécemtl pEFy neo.
Than the resulting reconbi nant expression vector was introduced into

Chi nese hanster ovary ceIIs 20 (CHQ ceII) and cells of a human thynora Iine,
HPB- ALL, ac&®Sd Kgdeqfos Samvyy el ectroporation (960}i F,
320V) with a Gene Si t S; c

RPM 1640 rmedi umhgc%\%gguenﬂ( néggggél?gﬁao% M%%%E J*W&Eﬁ(&éw’d%g""l“ 4%
FCS to sal edEierenge §o BXamEbes . ¢W§h§ﬁoﬂﬁ§dt@eb¢SCOQ5*ﬁEK2E£SbEenG|bnnnted
reconbi nant JfRB=ALL cells overexpressinc human KUM Culture of the

drug-resi stant HPB-ALL cells selected in ci-i> described above were
centrifuged to give cell pellets, A nouse anti-human AlLIM nonocl onal

ant i body namg@@'@élg" ﬁrQQg§§tGEﬁlﬂquHHh =k T-1 anti gen nonocl ona

anti body), i C orted previously Q?-A

| 1- - 29599 ( Bxanpl SIEE?’-‘aﬁaDmﬁ,l 359%151*(@5@%1 125BTHYS e PiegeiLIM
inventors, was addpd topbbeogekbchgbifint (6ONCEN|FALI LB11 aQﬁdi besty_ g0l Wd of ’3
ilotg/nl) dilutedw t hEDTA-BSA/ PB5_ _was added at a ratio of 0]I|/1G5 Cal

| . The resQVEFREEREREIPBSHRRR ME I abaRIPRAT A 2E6PdONE FTES. mfrh}éﬁféeﬂﬁ s

wer e washed dewicggbwtit hin abayeigentimnat AAS3SAIPES (2001 p=i andothed ;nA

pCycoeryt hr eptaV|d|n SA-PE; 100) 11 of_ 500-fold diluted-
sol uti on) mé@gggggalgfhéﬁb?ﬁ BSsH iR HiORSUF B2 Tie rlé Nt TS o - 40 ¥ ok 2 30

m nut es. MNo.l, p.31-35, 2000} of one of the present inventors, Tezuka.
15 Speciflcally, the method iz as follaws:
A cDNA {GenBank Accession Number: AB(23135 (cDHA); BAREZ12S

{amino acid }} containing the full-lsngth OBF encoding human AILIM

was inserted into & vector pEF-neoc. Then the resulting racombinant
expression vestor was introduced inte Chinese hamster avary cells
20 (CHOQ ¢21l) and cells pf a human thymomz line, HEFB-ALL, according To
a commonly used method using electromoration [(360WF, 320V) with a
Genae Pulser [(BloRad) . Ragpective cells ware cultured in RPMIL&40 _
mediumcontaining Geneticin (0.8mg/ml; Gibeo BRLY and 103 FCS to select ~
drug-resistant transformed cells.
2% <1-2» Selection of recombinant HPBE-ALL cells uverexpressing buman
ATLIM
Culture of the drug-reaistant BFB-ALL cells salected in <Il-1>
descriked above were centrifuged to give cell pellets, R mouse
anti-buman ATLIM monocleonal antibody named "SAlZ" (mouse anti-human
36 JTT-1 antigsn monoclonal antibody), which had been established and
reported previgusly {JP-A 11-28599 (Exampls 12) and WO9B/38216
(Example 12)} by the present inventors, was addad to the cell psllet
[cancerntration: anti bﬁdySDlutlD”{1ﬂugfﬂl}ﬂllUuedWlthbDTA BSA/PES
was added at a ratio of 100pL/ 10% cells}. Th= resulting mixtures ware
3% incuba*ed atr 4C Fsr 30 minntes. The palls were washed Twice with

above-manticned EDTA-3SA/PBS {200l) , and then ohycoerythrin-labeled



After incubation, cells were washed 3 tinmes wth EDTA-BSA/ PSS, and cell
suspensi ons were prepared. 5 Expression |evels of human AlLIM of respective
cells in the cell suspensions were analyzed in a flow cytonmeter, FACSort
{Beckton-Dichir.son}, to select re-conmbi nant HPH ALL cells overexpressing
human AILIM Selected cells were cultured to confluence in RPM 1640 nedi um
containing 10% FCS and (418 (Ing/m ). D [1-3> Selection, of reconbinant CHO
cells overexpressing human AILIM Culture, of the drug-resistant CHO cells
selected in <I-]- described above were centrifuged to give cell pellets. T1.
above- menti onednouse anti-human Al LI Mronochgnal anti body SX1 2, which had
been |l abeled with FITC, was added to each cell pellet (antibody |5 solution
{10Gig/mM) diluted with EDTA-B5AI PBS). Resulting m xtures were incubated
at 4 t' forsBOPPRFGEEsD CHAPEselbOuashedlitieldaboletadriobuibn) was addaed
EDTA- BSA/ P th |4l 4 1,.QnNs e:nrl. Y, .09 S
EDTA- HSA/ P‘B‘ghasm?égguo‘gl ?‘*}%ﬁﬁ%ﬁ%@%&%&ﬁ?&%ﬁ?ﬁ@%ﬁ%ﬁ ?gv'ie?gqé? OB 1
of respecti¥ete®liEcubntien. apldel wesespasbrend wWeres aridhy ZEFA-BSA/PBSW and

cytoneter, EACSOLtspéBeekhONalekhRsRR)-qt0 sel ect reconbinant HPB-ALL cells
overexpressing huri'an AILIM_Selected cells were cultured to confluence in

RPM 154G nedi um dofRZR$5 Hept 10969-Gs afhdrumers MALEY wif) respastprepasdt & oin ofhe
i OB- celd ' LI B- |
| mur _ogen £gom lépﬁﬂglsﬁ:ﬁ/lls SyQYEr exps eoslA0UE, g.gluﬁl %}@%5@% A%ﬂécdg%erés

over expressi ng human ATLI whi ch had obtained In < escéri

above, wer elBpitreatifeeh ITReTver edcel Belpek| etTaemnvideinad 4 BPBmBBLw tdells
phosphat e buf RS i N kkensel Sy and: Hes dgd.kn a

i nhi bi tor-con‘;f%fr}?ll'i( ng blluf er 30 i(G]cont al ni ng%ftﬁ:é%%ﬁEEP%;lp%;H%gF%) cféﬂ{&%& o
| Onl 4t 1gC17=°nf lusmie duc FEY¥E 16ARI PR beR Az taiqHiIN &8k FTDYnd GABEof I f1ed) 2

ghm  Pepst atims B 1lHilo d @¥PLPLS iy 1 n A0 &{cﬁééug/éﬂefi%ﬁee)singcﬁhhap AILIM

suspension was treated in a Potter-type _honogeni zer, centrifuged at a
| ow speed at 1, 5GHpHE Af CTR8r d=¥g~HPRdEEIRtShBSeGRdAS e lasdart iiiy <1-1°
super nat antgasy Sl eGliRfrd Oudbe Ul dLmeentidddi0abi opdainder 190; POPg, at -4t

for 3-hour). Precipitated nerrlarane fraction was recovered, and suspended

i n phosphat®H{# e o 3L BREEREFELBHYAR Ald msapsiens Liatdeiosy Shas  which

adj usted sthidafeelt 1abePBY weent@INS, WRIMD AN tacid @D dani ved1 b+ omadutdéy
cells). The suspension was stored at -80C. The suspension containing cell
nmenbr ané frigkileren {100Kg/ml) diluted with EDTA-BSA/PBS). Resulting mixtures

were incubated at 4°C for 30 minutes. Cells wers washed with
above-mentionad EDTA~-BSA/PBS, and then cell suspenszions were prepared
by adding EDTA-BSA/PES (500u1) to the cell pellets.
Bxpressioen levels of human AILIM of respective cells in ths
20 cel]l suspensions werz analyzed in a flaw gytomekrer, FACSort
fBeckton-Dickinsaon), to selact recombinant HPB-ALL «cells
overexprassing human AILIM. Selected cells were culftured to _
confluence in RPML1640 medium containing 10% FCS and G418 {(lmg/ml}y. ~
<l-4> Preparation of immunogan from HPB-ALL cells overexpressing huma.
25 ATLTM
The BPB-ALL cells oversxpressing human AILIM, which had been
obtalned in <1-2> described abaove, were centrifuged, Secovered call
pellet was washed 4 times with phosphate buff=r (PBS; Nikken Saibultsw)
ahd then rasuspended in a protease inhibitor-containing buffer
32 (containing 25mM HEPES {pH7.4), 10mMMgCl;, 0.25M Sucrose, and proteassa
inhibiter (10U/ml Aprotinine, 2ug/ml Pepstatin, S0Ug/ml Leupeptin,
and 0.35mg/ml PMS®)}. Cell suspansion was treated in a Potter-type
homogenizer, and centrifuged at a low speed {at 1,500rpm at 2T for
30 minutas) . Subsequently, resulting supernatant was subjected to
35  ultracentrifugation funder 100,000gat 4°C for 1 hour) . Precipitated
merbhrane fraction was recovered, and suspendad in phosphate buifer



was used as the antigen (inmunogen) to prepare human anti body of the 5
present invention, which will be described |ater. <1-5> Preparation of

i rurunogen from CEO cel |l s overexpressing human AlILIM The CEO cel | s
overexpres sing human AILIM which had been obtained in 41-3> described
above, were dispersed with a scraper and were 10 centrifuged. Recovered
cell pellet was washed4 tines with phosphate buffer (PBS; N kken Sei butsu)
and then resuspended in a protease inhibitor-containing buffer
(cont ai ni ng25mN HEPES (p37.4),1 OM MyC12, 0.25M Sucrose, and protease
inhibitor (IOJ m Aprotinine, 2g/m Pepstagin, 50g/m Leupeptin, and

6. 35ng/ M PNSE}) . The cell 15 suspension was treated in a Potter-type
hoanenlzer and c rlfuge at a |l ow speed (at 1,500rpm at. 411 for_10

mi nut es) . erE?é‘&ﬁ’ A 1on RE HgeRtpRs 1 S Rata S ) B 73 thad 16T 53
ul tracentri fosgakiios I(L&tﬁiﬁiﬂne 108c000g datr i4edf Bronl LROYT el PEpCi Mikkatiefbension

menbrane traction was recquered, and suspended in phosphate buffer
{concent r at “&F BT R0 Gt r arhe PERREPHIOIMESNEE] DERE Fedd namhirane £ ERS ion

cont ai ns nembrsaﬂgedfd@aﬂueoanﬂwwe:dﬁmmeh} 1@5 ;ﬁx@pa&‘)e hulBe SU4SPeRAST &N tWas
stored a% --8017 . " The suspens, i on cogLa$ cel E%rane fracti onwas

used as T hePZRSEGen 1RVERGRSgeMES BE ﬁﬁﬁl%%@l 8" of the present

invention, wi-Gb Préphiabeofesrirhedok@neErodScixangille dvBkepprad s Dy Mfurdin
bri doma rodégln human anti-hunman Al LI M nonocl onal antibody In the present

Exampl e, pr ion of nonoclonal antibody was carried out according to a

typi cal nethodas das@HbDesl 1ot &wﬂm@mﬁ&%ﬂtmnﬂléﬁmlmrﬂﬁtmned
Handbook for. Cel.l Te%rnolo %g P. Kuroki at . al Yodosha, Ig 66- 74,
1992) and Experitient Esﬁa PYepLIBEE o éFP%ﬁ%?%o‘ﬂ’yt (. SRR TaE g were

Kodanshapy 12@htriCekie dnentﬂmdrraaméDDnaleaamﬁd ddmad emmbmanh pﬂﬁid:ﬁlata
O o Ul YRR S8 Da PYT) Py S st o L o Barease
antibody-prdﬁ@ahﬂgo&@eahtamagaghﬁfﬁechmmaatadnbwSaMnﬁHHHbﬁgwlb@d'ﬂhmmmgtlg,
1067, “publ Dsol Susdnsts HunEEAtearnioPADOraBL | DNAl A Ao BT ELET B N
Pepstatin, -50ug/ml Leupeptln, and 0.35mg/ml PMSF}). The call
15 suspension was treated in a Potter-type homogenizer, and centrifuged
at a low speed (a2t 1,500rpm at a’C for 10 minutes). Subseguently,
rasulting supsrnatant was subjected to ultracentrifugation [(under
100,600 at 4°C for 1 hourn). Precipitated membrane fractlon was
racovered, and suspended in phosphate buffer {concentration of the
20 membrane fraction was adjusted so that Iml PBS contaias membrane
fractionderived fromlx10'cells) . The suspensionwas storedat-8§0°C.
The suspansioncontainingcell membrane fractionwasusedas the antigen
. (immunogen) to prepare human antibody of the present invantion, which -
_ will ba described later.
23

Example 2 Preparation of hybridoma producing human anti-human AILIM

monoclional antibody

In the present Example, preparation of monoclonal antibody was
carried out according toa typical methed as described in "Expeximantal
30 Medicine {supplement), Handbook for Cell Technolegy® leds., T. Kuoroki
et al., Yodosha, pp.B6-74, 1992} and *“Experimental Manual for
Monczlonal Antibody” (T. Ando et al., Kodanshka, 1991).
Cell membrane fraction prepared From recombirant cells
overexpressing human AILIM provided in Example 1 was used as the
35  immunogen of human AILIM, |

Animals subjected to tmunizationwere humanantibody-producing



4-504365; Published Japanese Tran_sl ation of I nternationai Application_ 5 No.
Hei 7-509137; N kkei Science, June, pp. 40-50, 1995; etc.). Milti-well

m cropl ates were used for cell culture. <2-1> Imuni zation and preparation
of hybridoma Either of theirnnmunogens(100M /noose /adm nistration) prepared
in [1-4> (derived fromHPB-ALL) and in [1-5> (derived fronCHO described O
above was given to the above-nenti oned human anti body- produci ng transgenic
nouse. The i munogen was injected together wit Freund' conpl ete adjuvant
(ICNVCAPPEL) ir.the footpad as primaryi munizatic (day 0). After primary

i muni zation, either of the two i munogensgyas 15 additionally injected to
the footpad at 1-week interval as secondary and/or tertiary inmunization.
In the same manner, injection was further carried ant f or

final i muni BB3RBBRRB RIS CEEREPE By @pararriencribedipepiut yitaturehEensthes,
described bglow, Twoidays afhen .fipal, ANMBUNAALION. v] YNOCYT 85 WRL e q5g7 .

prepared 20 from (sub i rgquinal and subgenua Lynph ‘nodes™ a*.d spl'eens” of
respecti ve Pulphhsrsi o ananeseubf ekt bat ko pimimtesnatdenal Fppl Lyaphon foediand
mouse nyel S 3 853 ; . - - X
I R R T A N e BT o e
t her et 0 %as %o f udgbdn’agehl 37 THbkkkeheS ¢d smaer e Jwne dittnnt bnt 3, 110 %50) wte. 125

of serumfree basgl; ped) - %4\1@;@,%’ ecael S ntly, the
Y[FIE e pasal medi umand celle

m xed cells were washed wth the ! T then suspended i n HAT
medi um (1 L #%~bashwunbgabeeortdi peePase 61ompe L diyihgdtbxent hi ne, 176 p. g of
am nopterin, and /3. thy. ni di lls re .plated on 96-wel |
m cropl ates and c%*%ﬁ?ggf%re %%d%%ﬂe%%%qﬁf@%‘r%ﬁ;evﬁénlcneﬁt?aﬁrsli%ﬂ.P%a‘c“ecf I
fusi on treatREAt4yilgladddefdiapm HRErAldonere 1asl 25> Jecegdmedd nsm tiiwaRescr ibed
monocl onpal +hogys pPraduei [ - W [ ri L "
<2- 1>‘d2§cr?ﬂ%dgaﬁ%§eb\?\e#g ”c%c %e@gﬁ? h&cﬁﬁ}%‘zﬂl (:S}f,&ng%pd%ggsr]? %}E %‘gﬂﬁ%ﬂﬁ
sel ect hybrFEl%)%%En-B% TprstuCi RE® hUPRED AT ¥RENaT) ﬁ%??%@@@é%ﬁmyﬂ-thﬂmﬂd’
AI'LI M Respgghhverd %ﬁi{[ﬁﬁ?&%”@:dﬂ%ﬁmﬁeﬂ ThANELJELIRE RARG Y Onfdh] 2 ST

over expressi ng human whi ch are descri bed above, were pllated 1n each
we! - of ELZFBRY98lwel| microplates 81x105 cell /well). Incubation was

carried out at 37figfoF 1:3:1‘?@)&% immunizatien, either of the two lmmunogens was
15 additioﬁally injected to the footpad at l-week interval as secondary
and/or tertziary immunization. In the same manner, injection was
further carriedout for final immunization two davs before praparation
of lymphocytes, which is deszcriked helow.
Two days after firal immunizatioen, lymphocytes were prepared
20 from (subinguinal and subgenual) lymph nodss and spleens of respective
transgercicmice subjected to impunization, The lymphocytes andmounse
myeloma cells P3/X63-AG8.653 (ATCC No. CRL-1581) were mixed at a ratio
of 5:1, and polyesthylene glyceol 1500 [Boshringer Mannhelim} was added °
theretoasa fusionagen=. Then, themixturewasdilutedwithl0 volume,
28 of sepum-free basal wmedium EX-CRELL30L {JRH Rioscience!}.
Subzecmiently, the mixed cells were washed with the basal maedium and -
tren suspended in HAT medium (1L of basal medium contaired 13.6L mg
of hypoxanthine, 176 Mg of aminopterin, and 3.88 mg of thymidine}.
The cells were plated on 96-well mivroplates and cultured for 10-14
10  days to complete cell fusion. The ¢ell fusion treatment yvieldedmany
hybridomas.
<2-2> Soreening of human moncclonal artibedy-producing hybridoma
A numbar of hybridomas prepared in <2-1> described above were
screened with cell ELISA as described balow to select hybridomas
315 producing numan monoclonal antibedy against human AILIM,
Respective recomblnant HPB-ALL cells and recombinant CHO calls



Subsequent |y, supernatant of each well was discarded, sanples 5 of
supernatant of tact hybridama culture was added thereto (50141 /well) , and
the m xtuxe was incubated for 1 hour; After the reaction was conpleted, the
m xed sanpl e solution was di scarded and each well was washed 3 tines with
?BS containing 1- BSA (Sigma). Subsequently, peroxi dase-conjugated goat
anti-human 10 i mmunogl obulin (Fc) antibody [501 ~f the 2000-fold dilute per
wel l; Ameircan Corex; | WBSA/ PBS) was added to each well in order to detect
t he heavy chain of human irunogl obulin (human nonocl onal antibody) in the
hybri doma supernatant. The m xture was incabated at room tenperature for 1
hour. 15 On the other hand, peroxi dase-conjugated goat anti-human

i mmunogl obul in x chain.antibod of .t.he 2000-fol d. di lute per well) was
nded Lo onct SR R RsARCbIREY ARG "M R0 S riore Hhey were plated

i mrunogl obuliim é&acimareidnadd obRISANBEbedY) imtdiwe layksi done) iSupeInarastil) .
The m xture was  incubated at zoomterrperaiyﬁ for 15 20 mnutes. The

anti - human ITGEOBEOR0 iE SoF2ERE R BN 2t th%ody 4R&S - renoved from each
wel | of the mi.cropubbegureanty| ipdinetpred o8 averte wellvasbeit Sdidms vhkplEBS
contai ni pg 1~ BSA. Tetranethyl bgngi gi re (3,3 ,5,5,-tetranmethyl benci di ne
(TS), 10 1|\%$‘%P%¢1@W5)ﬂ§xﬁg’=% YRY4BATESASE oA Y 2ddpR thageradaPiL e L) .
m xt ure was aptubat adxatreoos: iLenpersddiridf or hdhrm NnuBsr SURSeadent by, wiN
H2SO4 was added .t ac@ wel.| iigm I V\ﬁ| ss.é:glto quen% he recﬁcti on.. The
reaction was WBHIT 6 ed- R AEE0r BERtS S WalRF sHtdr Treh BOPL AR HYy Mg Ll was
m cropl at e meadard (Mideles3%53BhMeasopbatein3AgRERdBELR BiOgRAD) . Control ELISA
experiment was perforned ipn.the sane manner as__described above by using the
fol Lowing itens: CHPSRPAREYHe HPBOACE HBFFs COTARBaRA0f 1MRMT . ARPEFTFOMAD
expressilng - ineanmyiranl iHPRFAL knteably; (861 2F Wi doiypeCdQicehts peicnst Ead

of human Al LI M. ressing. .hLe phant CFO.cells; 98 use . monaocl onal

ant i bodi es Iejll‘&géln%%gl%é%ﬁ -’gAIlL%I }ﬁlle %@A@% E)wrEl Eﬂg'ﬁd %gigglégzgsg% ?ﬁ%ﬂ%lc’edq_'ﬁ”t

and W98/ 3821& hErapptl: IR kustrddmuofodipnildomblsupe mrataritanal antibady)
in the hybridoma supernatant. The mixture was incubated at room

temperatire for 1 hour.

=
41

Cn the other hand, percxidase-conjugated goat anti-human
immuneglebulin ¥ chain antibody (5041 of the 2000-fold dilute per
well) was added to each well in order to detect the light chain of
human immunoglobulin (human monoclonal antibedy) in the hybridoma
supernatant. The mixture was incubated at room temperature for 15
20 minutes.

The anti-human IgFc antibody or anti-human Igk antibody was
ramoved from each well of the microplates, and then the plates were
washed 3 times with PBS ¢ontaining 1% BSA. Tetramethylbenzidine
(3,37,5,5°, —tetramethylbenzidine (TMB}, 100ul/well, BIO-RAD] was

25 added to each well, and the rasulting mixture was incubated at room
temperature for 15 minutes,

Subsequently, 1W H;S0; was added te each well (50Ul/well) to
gquanchk the reaction. The reaction was moniterad for absorbance at
a wavalength of 450nm by a microclate reader {Maodel 3550 Microplate

30 Readsr, BIO-RAD).

Control ELISA experiment was performed in the same manner as
descrihed above by using the following items:

{1) Wild—type HPB-ALL cells, instead of numarn ATLIM exprassing
recombinant HPB-ALL calls;

35 (2] Wild-type CHO cells, instead of human AILIM exprassing

recombinant CHO cells;



(4) Human nonocl onal anti body agai nst KLH (keyhole |inpet 5 henocyanir”

Pl ERCE) i nstead of hybridoma supernatant. The human anti - Ki sR nonocl onal
anti body was prepared according to the same nanner as described above in
t2-17, by imruni zing above-nentioned human anti body- produci ng transgenic
mce with KLH (keyhole |inpet henocyanin, PIERCE). 5 Many hybri donmas
produci ng human nonocl onal anti body capable of binding to human AlLI M were
sel ected by said screening. <2-3> Primary cloning of hybridoma Many types of
hybri doma nmonocl onal were established fromthe various hybridomas (parental
cell lines) , which had been selected 15 4§ <2-2> described above,
produci ng human nonocl onal anti body agai nst human AILIM by the foll ow ng
assay procedure. Respective hybridomas sel ected in <2-2> described above
were plated in 2weoRSR BPBECLANed. a0ELPodbentaHinghnaGTa AL Hathh e dr

was det er mﬁ@ﬂadJyJPLR@.tluz@%aaS}'@;%ﬁﬁﬁf@tlbY aﬂcpﬁéséﬁi@ils?%t;caﬁ@%gmmzﬁ {f6Rad

Trace Bioscience PTY) , 1% penicillin/streptonycin (
Suppl enent & B BEMA FHIPSEIALANSTI M Cul ture Suppl ement {Cbllaborative

Bi omedi cal “Productss) Mg aPRY-Lon kX GRLEBOL, Madbiflh. Kal RILGRAG o

contai ning 4.0 no! glutanlr e and lipid h resulting no
was used t UM INHybE Ty t'073 % & 20 dwrbsidanaarienaidadadis were

suspended in eachyael|imakel b+ SUSDE Ml 13QQ th%o&g%s) p%pgoge rﬁ/}f&d a/ﬁgq

conbined and m xed well wth the nodified nediu
then a 200t¢ &REqesMeoftaneelf HAFSiesn %%H:E-feadfel@d‘it?oléacrb?\/\el'ﬂwwfl’lhg

nul tiple 965M@td P Qﬁmﬁ#@%ﬂﬂ"@imdﬁa‘ﬁgo\ﬂ@cl Sgo{%éhﬁlignﬂc CRidS #%.O%kpftwe

hybri doma. The above-nentionedir.odjfie di um mlL ar res
added to thékﬁﬁﬂﬁﬁ#u#k? Ral |hetpgedrian FWRE was nixed wel |, and then the

resulting cell. YR A s 4R 8AGRmYe! hor. 961 5 HET ahE @@d:dy fRArLd
mul tipl e96- %glln1$*wglates such that each well contained 2 cells of the

hybri doma. tHO YR ot U T ote e 4D B aiatd AeTdd S vat i on,

single coI0@2£5>cﬁwimgxyfdxﬁﬁﬁh§|@glﬁyﬁyp@mﬂpna wer e found in many 99
wells. Wth the ¢ ELI SA a escri,bed above in <2-2> it was verified
t hat hu, nan nnnoéﬁﬂﬁhkyﬁﬁﬁlBgdsygﬁéﬁﬁﬁﬁ PRI 39 MaﬁﬁsEBFéﬁu&éBE?rFrﬁm che

various nybridomas {parental cell linses), which had bean salected
13  in<2-2» described above, producing human monoclonal antibody against
human AILIM by the following assay procedure.
Regpactive hybridomas selacted in <2-2> described above were
plated in 24—well microplates. Cell count of hybridoma in each well
Wwas determined by pipetting., Subsequently, 10% fetal calf serum
20 {FC5; Trace Biloscience PTY}, 1% penicillin/streptomycin {Sigmaj}, 1
HT Supplement (Gibce BRL) and 2.5% T-5TIM Culture Supplement
(Coliaborative Biomedical Products) were added to EX-CELL30L medium _
(JRH Bioscience) containirg 4.0 mM L-glutamire and lipid. The
resulting modified medium was used to dilute hybridomas to IxlC
25 cells/ml and the cells were suspended in each well.
Cell suspension {300 Pl or 600 M1} of each wsll was combined
and mixed well with the modified medium (150 ml or 300 ml), and then
a 200-pl aligquot of the cell suzpension was added to each well of
maltiple 96-well microplates such that each wall contained 4 cells
30  of thehybridoma. The above-mentionedmodifiedmedium (50mlar 106ml)
was freshly added to the remainirg cell suspension, which was mixad
well, and then the resulting cel! suspension was addad tc each well
of other freshly preparsdmultiple 96-well microplates such that each
well contained 2 <ells of the hybridoma.

Cultivationwas continued for 1 to 2weeks. Aftercultivation,

fut
Ln

single enlonies derived from a single hybridoma were found in many



the culture supernatant in each well containing the colony. 5 c2-4>
Secondary cloning of hybridoma Subcl oning (secondary cloning) of each clone
fromthe various hybridoma clones obtained in <2-3> descri bed above was
performed according to the sane nethod as described above in <2-3>. Cell
density of each well in a 96-well mcroplate was adjusted 10 to 1
--ell/well in the present experinent. The screening yielded many hybri doma
nonocl onespr oduci ng human nonocl onal anti body agai nst hunman AILIM part of
the clones included were as below (O one nane) 15 Al F34 (SMabl124), Al F182
(JMab-126), AlIF348 (JWVab-127) AtF620 (iJMaly 128) , Al F1D52 ( Swab-135)

Al H5D3 (JMab-136) , AIR386 (Swab-137), A11289 (JMab-13B), Al 1394

(JMab- 139), 488 (' 7Mab-140) A1S40 (Swab-141) , The nanes shown above are
used t hrough*the® present application, 20 nanely in all Exanples described
bel ow i ncl udi ng t e tpr eiserie IEXBNPER a5 ARkt ibdd gubes @ndzTab| es wontakENgq
the assay result obtained ig %3is Exaq@£e. Exanpl e 3 AnaL¥sis of properties
of monocl onaF*EntTHER POBEcteney ARAFYLLY 2R iM% Fumd) ARAIN AT PLRgHESEheR n
I—Ku s |h ng LI&PTadeLﬁuﬂ@}Mﬁéﬂ@ﬂI}’t Cﬁﬁﬁ@dd&ﬁ@rleE.F:\AQWntgﬁ.n‘i’g@b‘tﬁéi cnfﬁl&u#f.bd_ |

t hat the _non n ant j body_.agai nst n, produced by eac ybri doma
clone, WHi chggfa% %Eécr?”cq%ocjl W-DAQ%&QFB‘% above, was indeed a hunman
monocl \mal aﬂt ngdmm&@ﬂh@ (r]{leeoahﬁaapltclhﬂ?ﬂn&hLoceéa%c&l @:\é@h@xw@ﬁsﬁh@gwﬁﬁlﬂ%@s
Al LI M whi c en prepared .in Exampl e .were plat i.n each v-shape
wel | of i dHOH 5&118‘%?’?wfﬁfm@af%*%ﬁz?%ﬁ%&&%ﬁfﬂsveé parformed
RP-. 41 1640 neeidswdioontai nilng skife RESMAE ez Haeceibkyr abwes canppeted, the
plate was centrif at. 351, 800r f.o= i nutes) to precipitate the
cells , and then t 3'(1@3{}??'”9‘3%3&%2%%&&“ Q\éséud'f%claf“ g&??@aﬁg eREiysted
super natlgnt sanplm:=1Doe (5 {1 pthe watderftr emapklémetk-t ure of each hybr i doma
cloned in <2-4t described fbove 1 QL4 TRUS nt.i - human AlLI M noanlonal

. y i L]
anti body SA12 (2. ,/gFsts1§e"orY &rFarRa |a\‘/‘é'ﬁ1§V hATH PR R S R D Al Buman
anti body {5Chénwetlgnzdsantioodt agk iantitoeéy A Mddedatb cfarte nbbdes Theluded

mxture vwas [EACted ye) ou:
{Clone name)
15 ATF34 ({JMabl24), AIF182 (JMab-126), AIF34B [(JMab-127),
AIF820 [JMab—-128), AIF1052 {JMah-135), ATIH3ID3 (JMab-135),
AIH386 (JMab-137), AIY28% (JMab-138), AIT3%4 {JMab-139),
AII488 (JMab-144Q), ALJ40 (JMab-141),
The names shown above are used through the present application,
20 namely inall Examples described helow inzluding the present Example,
and in Figures and Tables containing the assay result cbtalned in

this Example.

Example 3 Analysis of properties of mopoclonal antibedy

25 <3-1» Analyses of the heavy chain and light chain
EvusingBLISA and flowcytometrydescribadbelow, itwasverified
that the moncclonal antibody against human AILIM produced by sach
nybridoma clone, which had been cleonsd in <2-4> described above, was
indeed a human monoclonal antibody.

30 The recombinant HPB~ALL cells overexpressing human AILIM, which
had been prepared in Example 1, were plated in each v-ghaped well
of microplate (3x10% cell/welly, Cells wers cultured at 370 is
BREMI1640 medium containing 10% FCS.

After the culture was completed, the plate was centrifuged (at

35 1,800rpmfor2minutes) toprecipitate thecells, andthen the resulting

supernatant was dlscardad. Subsaquently, supernkatant sampls



5 for 30 mnutes in a refrigerator. After reaction, the sanple solution was
di scarded and each well was washed with phosphate buffer (0.5% BSA-PBS
cont ai ni ng 5nmM EDTA). Subsequently, any one of the secondary anti bodies
bel ow was added to each well (diluted 1000 times with the above phosphate
buffer ,.,0 and added at a quantity of 50 I.l/well) In order to suspend the
cells. The suspension was reacted or 30 mnutes in a refrigerator.
{Secondary anti body} Biotin-|abeled anti-hunman LgG anti body (Zyned};

Bi oti n-1abel ed anti-human 1gG anti body (Protos); 15 Biotin-I|abel ed

anti - hamanl gw ¢ anti body (EY Laboratories}; or Biotin-|labeled anti-hunman

| gs[ antibody (Vector) . After reaction, t %Dsecondary anti body was

di scarded and each well of the plate was washed with. the above-nentioned

phosphat e buﬂ(gﬂgiéfwel%'b%ﬁtuﬁﬂé EW tﬁah.¥%‘f%ra)éthh{ il ahed ﬁ_g?ﬁé&?@t«cav'flg'dﬁéacrlbad

(Streptavidin- 20 Pharm n diluted 500 tine wt ove-nrent 1'onéd
phosphat e bF¥¥e, R EWdTedRL~ hﬂﬁaar&ﬁltw l@vfm@@lmmbla@tmmaw t2pogacnl)

i one  MXRULECNEELS ERGURAROR A0 T ASC bnad JELILARF Al 060y FhLLN, o

reaction, each 'well|. was, washed with ove- nenti one

Then the at?ox?snrr'e‘ﬁ |%‘h*ébb%?és‘tﬁ-rataéld@&f FarE%Ps “Edded EBEetaa-:htw wapBsacted

(20081/ wel | )fdraprdettée isusperdibheatst| s. aRakysla- V@ :
determ ne the reactivity of the gntl-hunan Al LI.M wonoclon é@ HFg %&lﬁﬁl?ﬁe

cul ture supedfafARcasiededbf BYBR i it "dSov@shad t%éth@mh%'éﬁr loaffer (0.5%

over expr esmm-lmmalamﬁitglllﬁlmgﬂ sam:lmp\mlyl 30 Control assay was performed in
the sane manner descrlbﬁg above usygg%follomﬁng items: (1) WId-type
aPB- ALL cells, EﬁHqBFn ﬁanaﬁfL? X Dreis | $R5 O HEHOA HaroHieE- RELogelEs:

(2) Hunman mﬁ@@ﬁoﬁlﬁba&ﬂtﬂ@l)ﬂwddg&f'&&llﬂﬂd"tiﬂﬂ@é’hﬁ't@l Eh%vaﬁéh@%&’@ﬂh@fer
Pl ERCE) |nst?%8 of hybridoma supernatant. The human anti-RLH nonocl onal

ant i botySwad %ﬁﬁ?‘é(ﬁﬂéd&‘l‘ﬂ?*ﬁb YO 3P ke Sdmbnnerser tessusserd bde abbie.

in <2-1>, bwh:emunpam@.gmgheaaaatm\aeﬂmnfbengd AUARRssant| QOQHEE%@H&@E
transgeric mce mn h KLR %;eﬁho e hnpet henocyani n, Pl ERCE) ased on the
result, all of thé ﬁyBPPﬂB F6R88Y¥descri bed above

Blotin-labeled anti-human I'gl antibady {Zymed);

Biotin~labeled anti-human IgG antibody {Protas);

15 Bictin—labeled anti-human Igfz antibody (Z2Y Laboratories); or

Biotin-labeled anti-human Tgx antibody (Vector).

After reaction, the secondary antibody was discarded and each
well of thaplate was washedwith the above—-mentioned phosphate buffer.
Subsequently, phycoerythrin-labeled streptavidin (Streptavidin-PE;

20  Pharmingen; diluted 500 timewith the zbove-mentioned phosphatebuffer
and added at a quantity of 50 pi/well) was added to zach well. The
mixturs was reacted for 30 minutes inarefrigerator. After reaction,
eaciiwell waswashedwith the above-menticned phosphatebuffer. Then
the above-menticned phosphate buffer was added to each wel.

25 f200ul/well) in crder to suspend the c=lls.

Aralysis was performed to determine the reastivity of the
anti-human AILIM monoclonral antibody in the culture supsrnatant of
each hybridoma clone to the HPE-ALL cells DVErexpfessing'human.ﬁILIM
in each well.

30 Contrel assay was performed in the same manner as describad
above by using fellowing items:

{1} Wild-type HPB-ALL cslls, inste=ad of human.AILIMuaxprgasing
recombinant HPBE-ALL cells;

(2) Buman moncclonal antibody against ELH (keyhole limpet

33 hemoccyanin, PIERCE) instead of hybridoma supernatant.

Thea human anti-ALHE monsclonal antibody was prepared according



5in <2-4> were verified to be human nonocl onal anti bodi es consisting of
human- deri ved heavy chai n and human-derived x |ight chain. An exanple of the
result is illustrated in Figure 1, which involves assayzasult far hybridoma
cl ones Al H5D3 (JMab-135) , AI1289 (CNlab-13S) . and A11394 (3Mab-139). ' O
c3-2> I sotypi ng of human nonocl onal anti body The isotype was determ ned for
each of the human anti-human Al LI M nonocl onal anti bodi es produced by the
hybri dornas that had been cloned in c2-4> and anal yzed in <3-1i described
above. Determination was carried out using a Human Monocl onal Anti body

| sotyping Ki-z 15 (Anmerican Qua' -ex) accordphpg to the experinmental protocol
attached to the kit. Al the human anti-human Al LI 14 nonocl onal anti bodi es
were determ.ned to be 1g&1x. 20 ampl e4 Preparation of human nmorac (human
anti - human AFP ‘ﬁtﬁﬁﬁﬁcﬁ%ﬂn%ﬁn%%xé%%égi?eéaﬁéﬁegchTe{%ﬁa>itQY HUMTH daT Ghe .

<4-1> Met hodaboGettennforeat Mt i donioeiobeopi 08bg| B8aR8FRA ANhi cWIRE KLH
i ch had been prepared in <2-4> descri bed

AlL--M 25 nq ocl opal . anti bady, wh

above, were gaﬁ ﬂ*?o#ﬂ“??%g%%ﬁ%ﬁﬁ?ﬁ¥%ffqgﬁﬁgEGSOrnl. FALCON, and cul t ured

| A ASF104 medi um Haddnonain® reenl ) nilnds fefe Uyvbrd dbaly BO¥: e deg6r F3& above

(@BCO-BRL) to %g onfl uence, under, an at nosphere qof 5% C02 at 370C. .
13 he WhERE=CTFT h?gﬂ?iﬁ%ib& hiaas mepecerrad rAtdbodses srapisitdgde

Subsequent | y;

culture flasks(HoRiR~ddriveDMeavpnehiiie 4R homdBl GecUhidd §d 15 RrASEa104
medi um (Al i nom)toﬁ contﬁtnéﬁg 10 e U.tra. Low Bovine IgG FBS. {G.BCO-BRL) to

be confluent under™sFFHPRLSPherE i '%Boh dop' Jis st Lpf L guss tqafd chirep lvRa
cul ture, theaeuhyueeusdfernatantdnda cbasds AYDIDHoMMakasIEec@ETed @mdb-143),

transferred into - |y yl ene 35 conical tube (FALCON) The tube
was centrifuged %ﬂ%£$42%8§§=f§§§§+ m nutes. 102 Subsequently, resulting

centrifugnl sBp2rnbiantpives ¢f|emed tdiouighad Shebbbigzation Filter Unit
" Trab Protei n GROATHIIER Pl LoGeaTRr A 15 oth 1 oLt i G e LSRR
Phar maci a) pagiéymonchianed anthbodies produced by the hybridomas that had been
cloned in <2-4> and analyzed ir <3-1> described above. Determination
was carried out using a Human Menocleonal Antibody Isotyping Hiz
15 {American Quaiex} according to the experimental protocol attached

to the kit. '

All the human anti-human AILIM monoclonal antibodies were

determined to be IgG2/K.

20 Exampled4 Preparationofiaumanmonaclonal antibodyagainsthumanAILIM

(human anti-human AILIM monoclonal antibody) on large scale and 1ts

purification
<4-1> Method 1
Cells of sach hybridema ¢lone producing human anti-heman AILIM

Z23 monoclonal antibody, which had been prepared in <2-4> described abovs,
were added to a Cissue culturs flask (S0ml, FALCONY, and cultured
in ASFi04 medium {Ajinmomoto) containing i0% Ultra Low Bovine Igs P35
{GIBCO-BRL) to be confluence under an atmosphere of 5% €0, at 37C.

Subsequently, the whole culture liguid was transferred into

30 arpewtlssue culture £lask (750ml, FALCOQYW) , and the cells were cultured
in ASF104 mediom {Ajinomo%tc) containing 10% Ultra Low Bovine IgG FBS
{GIBCO-BRLY To be confluent undar an atmosphere of 5% COy at 37°C.

10 to 20 days after the culture, the culture supernatant of
eachhybridomawas recoveredand transferred into a 50-ml polypropylens

35 conical tube [FALCZON). Ths tibe was centrifuged under 300xg for 5

minutes,



phosphate buffer (30nml) at a flawrate of 3 m/m n. Subsequently, the colum
was washedw th phosphate but ter (20m) and then the anti body of interest
was eluted by |loading 100mMcitrate buffer (pH2.0) onto the colum at a | ow
rate of about Im/mn.. 6 Subsequently, the eluted solution was neutralized
with a solution (pH9.0) of 750mM Tris-RCl, and then filtered through a
filte (MIlipore) to renove white precipitate. The resulting filtrate wa

di al yzed agai nst phosphate buffer (overnight) and filtered through a fitter
MIlipore). Thus purified anti-AlLI Mhuman nonocl onal 15 anti body was

obtai ned from each hybridama [ine. Proteinrgoncentrati on was determ ned from
t he absorbance at Azya neasured by using a photospectroneter (iAzea =1 .
41mg/ M) . [4-2]_. Method 2 Cells of each hybridona_ clone, which had_been
prepared in <2- 4 UBFR N e F SOV RANSFBLE HREER L GHIERE T POFL @3 3nbal b ed

(Al I nor not oxhre@di al iveg: i {4 fsaweBovine m&@m iqfﬁé‘»@&@lﬂl&}a@eﬁﬁ@s

Cells/M each) and were plated and cultured in I.:-egra Ce Line 1000
(1 NTEGRA CEE@‘BW:?NTEG?A BIOSCIENCE). 7 to 10 days after cul t| vat i on when

-. the cell density shaachad hé%oﬁo&@é&%/n%1atﬂﬁe"r%tp@&g%ﬁﬂt*;cgﬂ g‘ﬁ’% ont o

hybri doma culture was recovered Each cul ture supernatant was
H Trap Frot 8f Al e b 6PYRAN(RF TFRPR &Ff AREE Shao Phawmapi o @?ﬁ‘@quﬂdérbs‘ﬁiﬁﬁ with

Phar maci a) n]@é@pieﬂ@b'b&f*@rr%@ﬂlw hEhapPPé.Phé‘é@ebé'ff?,f 13,3511(13 l) at af
lowrate o ¥ 3m_/mn. Subsequently, the colum was vva w t phosphat e

buffer (2Dm 1) .SUBRRUAN§HEnTEBGANEIN ¥a] w2 pied WL LRt sphafebtideme 2 Gk o

the col um ahd thhel] BN rAie Widpkeuint ot Lot &afsoeﬁht@@lctyhgogaih&q@mmﬂ@fﬁha@a
sol ution 0) of 750"N Tris-HC was added to neutral za the el uted

sol uti ar . , g‘éf’ﬁdﬂ hePResBULPPYS SSt%utFoHasiti Bt éPEd Fafrough 2094y ¢ Bpe/man.

(MI1ipare) Suﬁ:ﬁé@.@é’f?ﬁ/lej whie $NecsPidahesiot e Sehtiraa ibiekt katR Masslution
t) and then filtered th;ou h a

i itor (M PRborD) OB THOD by FPESaGAt | SAFL| W Hunah. FBRBRI GREPUAt Aot

103 obt ai ”@ﬁlilmﬁﬁﬂcﬁohﬁ@ﬂ’nbd@%:lﬁd@reﬂﬁﬂﬁéﬁe5 Fiea-;ct;byuwm@ furgate wa

ot human & L gpnedl snal antbed clachumn LM nd Sassareadtivl o,

Al LI M nonochosattant iUl epore) . Thus pur.LfJ.ad anti-AILTY human monoclonal
15 antibody was obtained from sach nybridoma line.

Protein concentraticn was determined from the absorbance at
Ay measured by uwaing a photespectrometer (1Azy =1.4lmg/ml).
<d-3% Method 2

Cella of each hybridoma clone, which had been prepared in <2-43>

20 described abowve, wera condicioned in ASFI04 medium (Ajinomoto)
containing 10% Jltra Low Bovine IgG FBS {GIBCO-BRL] {1-2%10° Cells/ml
sach), and were plated and cultured in Integra Cell Lice 1000 {INTEGRA .
CLLO00D, INTEGRA BIQSCIENCE)., 7 to 10 days after cultivation, wher
the cell dansity reached 1x13 eells/ml, the supernatant of sac

25  hybridoma culture was recoversd.

Each culture suparnatant was loaded onte a3 HiTrap Protein G
column (HiTrap affinity column Protein G; Amersham Pharmacia)
pre—equilibratedwithphosphatebuffer (30ml) ataflowrateof 3ml/min.

Subsequently, the column was washed with phosphatebuffer (20ml),

30  and then 100mM citrate buffer {pH2.0) was loaded onto the column &t
a flow rate of about 1ml/min to elute the artibedy. Then, a solution
{pHY.0) of 750mM Tris~HCY was added o neutrallzea tha eluted solution,
and the rasulting solution was filtered through a filter {(Millipore!
ta remove white presipitate. The resulting filvrate was dialyzed

15  againstphosphatebuffer {overnight) and then filtered througha filter

(Millipore). Thus purified anti~AILIM human monoclenal antibody was



above were analysed for their reactivity to human AILIMas well as
cross-reactivity to nouse AlLIMand rat AILIMby utilizing cell ELI 3A

met hod. 10 <5-1> Establishnent of ELISA systemto determ ne |gG anti body
concentration and preparation of calibration curves Because all the
above-nentioned purified human anti-human Al LIM nonocl onal antibodi es were
| gG (29&2) anti body, ELISA systemwas established to determ ne the '
concentration of 1gG anti body. 15 Goat anti-human Ig.G (Fc) antibody (1.2
p.glm inPSS;, 100l1weli; Urgaron Tekni ka) was added to each well of a
96-wel | ELISAlaic roplate (Munc) _ The plate was incubated at room
tenperature for 2 hours to adsorb the anti8BgG (Fc) antibody on the

m cropl ate. Subsequently, the supernatant was di scarded, and the plate was
washed 3 ti j o4 t (R contai ning 0.05% Tween20. A
bl ocki ng re;%&enétl\irtéhPé%%?%i lﬁgp%g%%abolvll%ﬁ%)é serum al bum n (BSA) and 0. 1%
Tween2D) was added to each well (200I/well) and the plate was incubated at

[ 00m tenper g, s 2pBQUES L0y Bl oslnblie, A Lr A% 6 1Ol ABLLLOCY: ! GBS poy
vel | was washedumancaInlih_ eps c et A vl gE2that | trodwuEBRIL MR Fa

TheBir _digng5i )y, Which was used as a standard anti body, was added at
various concentrations (0 to jOOrglm) to respective wells of the plate and
the plate was i néwrdifddchivaxéont tfaiper antiehpoprn 21dH sonsal prak agsihvions
of 30 stand I-hQd 8 ake e Washe [ Lth
phosphat e bﬁ%k?%f@tc#g%%ai&ﬁ#%gHS&OE:EHT%%?%ZSEEQE&%E?Q%I Y, ietrEcd dFwet2’ ds
per oxi dase- cCOFF IR aRF Yout tafei tsfaflLIYEd rantildddybias-idddedstardaBhIsa
wel | (4,000 tispss diluted, 100 FI/well, Protos) , and the plate was

i ncubated at roomtenperature for | hour. 35 The supernatant was di scarded
and t he % croptat eEdasbhasheant3 afi ikl % t AY pheSpHat eddptdrreing oftGi ARAYLOED5

Tween20. P buff @snthQd: 1 SO b b AG SUBSIALE (GOMRASi®N curves
ort ho- pher _yl enadi_am re = (0 phenyl enedi am ne, OPD; 210%)(C| trat e- phosphat e

buffer (pH 5.0, 3Sec@uey abhédgsiisianiedtione BYMPR A% deImanh | I
was added t@yeeflihidel ded KKHIdd welde) myd Rl aliwre NEuhahedydtom was

room enperature 5 for 'abo%ﬁ 7 mnutes. Subsequently, 2Msu | fur ic ac id-w

a s added t &&eEatished % %F?E%ﬁﬁﬁ the concentration of IgG antibody.

15 Goat anti-human Ig3 (Fc) artibody (1.2pHg/m)linPBS; 100QL/well;
Urganon Teknika) was addad te each well of a 96-well ELISAmicroplate
{dunc). The plate was incubated at room temperature for 2 hours to
adsoarb che anti-IgE (Fg) antibeody on the microplate. Subsequently,
the supernatant was discarded, and the plate was washed 3 times with

20 phosphate buffer [FB3} containing 0.05% Tween20. A olocking reagent
{PBS containing 0.3% boving serum albumin (BSA) and 0.1% Tween2()
was added to each well {200pl/wz2ll) and the plate was incubated at _
room temperature for 2 hours to block the anti-IgG {Fc) antibody-frea -
sites on the plate. Thern, the blocking reagent was discardad, and

25 mach well was washed twice with PB3.

Human-darived IgG2 antibody (S0l /well; TheBinding Sita) , whick
was Used 3z 2 standard antibody, was added at various concentrations
(0 to L00ng/ml} to respective wells of the plate and tha plate was
incubated at reom temperature for 2 hours, Surplus solutions of

30  stancard antibody were removed and each well was washed 1 times with
phﬁsphate buffer containing 0.05% Tween2l.

subseqguently, peroxidase-cornjugated goat anti-human IgG/K
antibody was added to each well (4,000 times diluted, 106 pl/well,
Protos}t, and the plate was ipcubated at room temperature for 1 hour.

is The supertatant was discarded and the microplate was washed

3 times with phosphate bpffer containirg 0.05% Tweenzd. 2 buffer



to stop the reaction, Calibration curves were made (Figure 2) based on the
val ues of absorbance neasured at a wavel ength of 490 nmby wusing a

m cropl ate reader. 3 Control assays were performed with culture nedi um al one
or BSA solution alone as a test substance in the same manner as descri bF
above. <5-2> Analyses for the reactivity of various purified human
anti-human Al LI M nonacl or:al antibodies to human AXLIM as well as for 15
cross-reactivity of that to nouse AILIMand rat AlLIMc5-2-1> Preparation of
reagents Reagents to be used in this cell EULSA were prepared as foll ows:
<5-2-1-1> Preparation of reconbinant CHO ggl;] overexpressing nouse AlLIM 20
Reconbi nant CHO cel | s overexpressi ng nouse ,&I LI M were prepared and obtai ned
in the sane manner as described above in <1-1> and Cl-3>  cDNA

( GenBank Ac c&&stBiNUer | SARGIIEZR ( cDNMMpoBAARRL26 (antho-Bbeny)ewohiaminng
the full-le I . I 4 L t pEF- , d
t hen the re{s]%lll{}}en rée}geo injglne%b\r g(%'ﬁ??ﬁ%’??Ei%%\%g%tgfrig\slxg%é(?%tg{ég'u%gd %t%‘adl
Chi nese han®i erl )dsarie et = JuBHOnc efl }obyhadcomsmomeroxiee tethdd) f eas added

el ectroporatior, , 0) S| e Pul.se= i ._The cell
were cul vur EHERER KBTI AT SR o RO (B AP ERP R el g PP b
and LOYSFCEaw sahwelt? mimgteesi stant transforned cells, thereby obtaining
nouse 30 AlLI M qver.e i I Lphant_ . cells,,<5-2,1-2> ation
of reconbi nant C%G%csesfxtﬁ‘r%?/%'r@gzp}riggg?ﬁggggf:l%s éc}lﬁ?e%‘b?rﬁ?‘ﬁ&r‘i‘f%@@f‘f%dﬂ
over expr esstmgtrat tiae [MaMatded .pr epalBerateivh surupacdie radhe Bagwradhrners ad
descri bed via, J 11> = . ngan ] NyEbLd
fcﬂ:%m?}é g:AagBLk% o 2N SR &Q{%@a&@ﬁ =@k é&GSﬁéhQET 249 pm By

AB023134 ( _ | 9 35 (amno a ) containing the | - ler. gt
of rat Al LI'NMwws & mskereplatatBeate®ct or nf F-neo, and then the re suiting

reconbi nant expr %ﬁ{'bﬁ;,.rbai Q@sa‘?%c'%zé’fe \Sﬁ%gfb%hadw@.@ ch{ltt%r%@§§§m %WE%@( y

cells TAio cell) com “only u nmet hod for electroporation 1960 4F,
320 V) usi n{plubieha@lmisas @BteREIFID Thenee| s ther 6286 MaFBET| #3 REM ¢HlUr
medi um conjal il ng- Geneticin (0.Smg/nl; Gbco BRL) and 10% FCS to select 5

drug-resistant_transforned cells, thereby obtaining rat . -
Al LI M over eztpredsrhysrédsibihasractdvéel af various purified human anti-human

AILIM monoclonal antibodies to kuman AILI as well as for
18  grass-reactivity of that to mousz AILIM and rat AILIM
<5-2-1> Preparation of reagents
Reagents ta be ugsed in this cell ELLISA were preparad as follows:
£5-2~1-1> Preparation of recombinant CHO cell overexpressing mouse
AILIM
=0 Recombinant CHO c=2lls overexpressing mouse AILIM were prepared
and cbtained in the same manner as described above 1n <1-1> and <1-3>.
CcON2 (GenBankAccesslonNumber: AB0O23132 (cDNA) ; BRABZL26 {aming -
acid)} containirg the full-length ORF of mouse AILIM was inserte”
into a vector pEF-nau, and then the resuliing recombinant expressiol
259  wastor was irntroducad into Chinese hamster ovary cells (CHO cell)
by a commenly used method for elecgtroporatiern (260 WF, 320 V) using
& Gene Pulser (BioRad). The calls were cultured in RPMIL640 medlum
containing Ganeticin (0.ABmg/ml; Gibco BRL) and 10% FCS to sslect
drug-resistant transformed cells, *hereby obtaining mouse
30 iLIM-overexpressing recombinant CHO cells,
<§-2w1-2>»Preparationof racombinant CHO cell ocversaxpressing rat AILIM
Recombinant CHO cells overexpressing rat AILIM were prepared
and obtained ir the same manner as described above in €1-1> and <1-3>.
A CDNA (Gen=ank Accession Number: BBD23134 {cDNA); BAASZIZE
35 {amino acid)) containing the full-length ORF of rat RILIMwas inserted

into a vectoy pEF-neo, and then the reaunlting recomblnant expres sicn



<5-2-1-3> Preparation of nonoclonal antibody agai ns nouse AILIM The

reconbi nant CHO cel | s overexpressi ng nouse AILIM which had been prepared
in <S-2-1-1> descri bed above were honopgeni zed, and LLO subjected to
ultracentrifugation (100,000x g). Resulting pellet containing cell menbrane
fraction was recovered and than suspended in PBS.- Resulting cell nenbrane
fraction was injected together wwth Freund's conplete adjuvant to Wstar
rats in the footpad for primary imunization (day 0) . The antigen of cell
menbrane fraction was 15 further given to the rats into the footpad on the
7th day, 14t" day and 28th day after the grismary i nmmuni zation. The |ynph
node cells were collected fromthem 2 days after the final imrnization.
The | ynph node cells and nouse nyelorla cell PA (JCR No.BDf13; Res.

bi scl osuze, WRFTOY 72y 45 MM CESRESRe BB TAT r QYR BY 02110 (GHOL celThe
celI's were fused dpnRAQl ALBEMmbYhsing E%XS%B%F?QE%%%@%G g?goaﬁﬁ%hhﬂﬁsz

Mannhei m as @ fusion agent,to prepare nonocl on / )
duci nghybr i dbEd® BELERL; Sl efatybr i HBREE WS WEER| SVt TOURRNF 1 64 magivin
ASF104 medi e A iki0f noéedt Cont ajol iy AT, LKy afaézha'an_aallfnﬁs@bsmtangelect

am nopterin. 25 - Re_activ1_i!ty of rat nonoclonal antibody in the culture
super nat ant SHITRI- T T dordF e So5aeE Al CPlilRas dEbeFRihed MFaisdEs ngzehe

cul ture supermslantemeibrdhe: fpoveosmitioneteHQLald s expressing nouse Al
L=M and then_neasuri n}? the fluoresgence intensity of cells stained with

FI TC- | abel ed“HMTET3 THE 12t )oF Mo Ep s ait sy agdRatenouse FhelM
screening yi el ded TAY trepicendiyHaTitd QMRS EE&QQU@ngeﬁpﬁﬂéﬂ{l?!mnm iahody haning
reactivity ai nst nouse Al I1._l\/l @\ggag_ig_e% q__h bri donma |ine was naned

"B10. 5. " Cof1% BGRT AT 802 RS BriHSHE SRaT b (RS BARYE 4P T ORGP {7Rs6 2Bl
1. 07 (calgl sl Qip< Stddotsaylteat & pifughaige (fenBlmx £ 310 &=vaeksng Eéueéo

35 to 20 d fter. the inj ecti t i t I Tected. f
ouse by | arer Rt G L REE R BEr L SREE O iR G oeE et £y° BT 2ggpended

met hod. The imEsgnt i -keuskridld b omedranal £andt bodyaBlithizddg@ dgetwos with
prepared fr the.ascites on a.large scale. . <5-2-2> The reactivity of the -
Pt hody to T EebtBiats 2attidfh N tSntan i Shothet TRETRILBRY riAaRY
Al LI M nonoc| gimakn ard § bedy{d®y aid coflheoknabgehody ¢l benansathnien firheELSAas
descri bed belo )l e_.det.er ed, e ELI. SA and, cal Lbhrgation, curyes
in <5- 13%d68%%%,¥f)%% given {Q UC%% l%g%.a :qut_t: {:lt;'e .LDDtE}é% w3y t?\.% I? ggy, l&w &ay
and 28" day after the primary immunization. The lymph node cells

ware collected from them 2 days after the final immunization.
The lymph node cells and mouse myeloma cell PAI (JCR No.BOL13;

Res. Disclosure, Vol.217, p.l155, 1982} were combined at & ratioc of

[ E%)
L]

5:1. The cells were fused to each other by using polyethylene glycol

4000 (Boehringer Maanheim) as a fusion agent to prepars monoclonal

antibody-producing hybridomas. Selectionof hybridemaswasachisved _

- by culturing them in ASFl04 medium (Ajincmota) containing HAT, 10% °
fetal calf serum and aminopterin.

25 ; Raacti{rity of ratmenoclonal antibody in the culture supernatant
of each hybridoma tomouse AILIM was determined by reacting the culturs
supernatanrt with the above-mentioned CHO cells exprassing mouses ALLIM
and then measuring the flucrescence intansity of cells stained with
FITC-labeled anti-rat IgS {Cappel) in a EPICS-ELITE flow cytomster.

30 The screening yielded multiple hybridomas producing monoclonal
antibody having reactivity against mouse AILIM.-

Among them, a hybridoma line was named "B20.5. 7 Cells of this

hybridema  were  intraperitoneally injectad {10° to 107
cells/0_ 5ml/mouse} Lo ICR nu/nu mice {female,' 7 1o B-weeks old) . i

35 to 20 days afrer thé injection, the ascites was collected from each

mouss by laparotomy ander anesthesia according te a commonly wsed



above. Each cells (700" cells/well) of the reconbinant CElI O well

over expressi ng human AlLIM prepared in Exanple 1, the reconbinant 0 CHO
wel | overexpressing nouse AlLIMprepared in <5-2-1-1> descri bed above, and
t he reconbi nant CHO cell overexpressing rat AlLIMpreparr in <5-20I-2>
descri bed above were plated in wells of 96-well ELISE. mcroplates and
cultured to be confluent at 3711, Subsequently, the supernatant was

di scarded, and then any one tS of the purified various human anti-hunan

Al LI M nono clonal antibodies or control antibody prepared above were added
to each well (antibody concentrations: antibody of 200 /m was dil uted,
with PBS containing 1% BSA, 3 tines, 32 tigg 33 tines, 3-tines, 35 tines,
36 tinmes, 3" tinmes, 3! times, 39 tines, times, 3i times, and 3 Z
times) in a 20 quantity of 50p11we|| and t he pl ates were reacted at room

t enper at ure mq ourE® TRE EIUTRBIEE & LeMemabrodboall annibboyi BN o IgB1}

di scar ded, R £ MRS t\f@st&@_@l?tetsl es a\MltaQ %§Qlﬁt e buffet

cont ai ni ng It SA (Sigma]. Subsequently, Florsera peroxi dase- conj ugat ed
anti - - huma, 2% 14S J(lfzcl)wa?ﬁ%‘ﬁédfyﬂ#\é&Eaaabab@@yeaz:humnl, r(ﬂdJ-ﬂHuta@dl tat BOQIM

times, 50p2Jwel | ; coARRRkeaR:EHa! #X)humaNd pkher Eigg}ng I rg@egfgﬁaeﬂ a1

tenperature for 1 hour. Surplus solution of t e
di scardetl afdd KO TFRdr GBFéFQQ-YV\E'F' ePRasted B tﬁh\%sv--vﬁﬁi’h Qﬁﬂisqﬂtacb ﬁsuifcfuremer?

cont ai ni ng o+ =3thiBeA ndMHd 6F weaniign &‘Hd%‘é%ﬁ%ﬁtﬁgﬁ%% - >descH::r.bgd

ort ho- phenyl enedi am ne (O_phenyl enedi am ne trat e- phos
buffer (ph- 2§ ve50 m )/ aqueous sol ution of 30 hydrogen peI’OXI de (15[ 11) 1

was added to eachpyehl 1@dpl (Mald3} ceand /ALe1p! afres.yier g @Pﬁé&‘ﬁ' g&or%%@l

tenmperature for about 7 miputes . 35 Subsequently, ric aci
addedt o eacRYRASFLESEF e fEFARt B~ 16 pP ¥ ez Fashoth (fh'laﬂmi%rlbarté@ RESombd cansd

at a wavel euwmcanl%ﬁél?nréadm mblﬁlsBQA m r QRS iﬁa@-fziﬁtp:» B@@)cnbed

Control . LI SA assa was perfornmed w |l owi ng control antibodies to

th
eval uate t h& é’B’(‘?ve e Eoﬁ’e‘ﬁ"‘?a‘?ﬂﬁ%?@? thU‘t ‘H'éeg%ﬁﬁreﬁ’ﬁhﬁ%rﬁéisﬁ%%rﬁrﬁé’érf
above: 5 (1)inMagsg-popschesatiped idade SAE2 af aEQﬁBP:i&@@1p§teiﬂma&I1Lh%an

(JP-A 11-29599 (Exanple 12) and W98/ 38216 (Exanpl
mlcrcmla.tes and cultired to be confluent at 37C.
Subsequently, the supernatant was discarded, and thern any one
15 of the purified various human anti-human AILIM monocleonal antibodies
or control antibody prepared above were added to each well {antibody
concentrations: antibody of 200)g/ml was diluted, with PBS containing
1% BSA, 3 times, 3° times, 3’ times, 3% times, 3% times, 3% times, 3’
times, 3° times, 3° times, 3** times, 3% times, and 3*° times) in a
20  guantity of S0pl/well, and the plates were reacted at room temparaturs
for2hours. Thesclutionsof themonoclonal antibodieswerediscarded,
and each well was washed 3 times with phosphate buffer containing -
1% BSA (Sigma). | i
Subsaguently, horssradish percoxidase—coniugated anti-humai
25 IgG (Fo)antibodywasaddedtoeachwall (dilutedl, 000 times, 50 /fwell;
American Qualex}, and the plates were incubated at room temperatiurs
for 1 hour.
Surplus sclution of the labeled antihody was discarzded and the
microplates were washed 3 times with phasphate buffer containing 1%
30 BSsA. Buffer containing supstrate {composition:
ortho—phenylenediamine (O~phenylenediamine, OFD;
20mg) /eitrate-pheosphate buffer (pH 5.0, 50 ml) /agquecus sclution of
30% hydroger peroxids (i5pl)) was added to each well (100ul/well}
and the plates were incubated at room temperature for about 7 minutes,
35 Subseguently, 2Msulfuricacidwas addedto eachwell (50Ul/wall)
to stop the reaction. Abssrbance was measured at 2 wavelength of 450



(2) Rat nonocl onal antibody B1l.05 agai nst nouse Al LIM (c5-2-1-3> described
above); (3) Mdasenor _oclonal antibody JTT2 against rat AlLIM(nonoclonal O
anti body produced by a hybridoma, which has been deposited internationally
on Cctober 11, 1996, under tie international accession nunber FERN BP-5708
in The National Institute of Biosciience and Human-Technol ogy, The Agency
of Industrial Science and Technol ogy, The Mnistry of International Trade
and I ndustry)which is ar_ 15 international depositary authority under the
Budapest Treaty; TP-A 11-29599 (Exanples 1 and 2) and W98! 38216 ( Exanpl es
1 and 2)). (4) The above-prepared human npmpcl onal anti body agai nst ALH
(keyhol e I'i npet henocyanin, PIERCE) instead of hybridoma supernatant.

Control EL73A experinent was perfornmed in tqs,sane Tanner as 20 descri bed
above usi ng W I tYHTROTCATCEdRG A586w, Frisréad of Al LI M expressi ng
reconbi nant CHO celdntrihezresyl isd Sy shoyvpairFolringdr €518 tite 1#bl Baged opnthsl
resul t obtained, 58@6effecti§e concentration (ED50:ng/m) s cal cul ated as
an index fora}¥ee it B adP2Esc AR 28R FEM AR ¢ 4 - 19 dfo éhBngRme
anti body to s As -dd¥drieeentibasat: CHO cel | overaxpressing human AlLIM
nouse AlLIM irecgEBir ant CHO gelli over.ex ress%%% npuse AILIM or rat

I

All,IM €reconbinant’ EHEF T BPRCGvEREx MR Mg Shh PFRF D 29PI@ S dimarsAlLIM
obtai ned by(J#en cial-Cad 5B OfF xeg L2 QN aauowo@exeamm@xmgl@l@zn :

0 S ok R 0 L oS 0
(JMab-135) 234 ided AlbdE3 ;(JMab-136); 7.5ng/nil 108 Al H386 (,JMab-137):
9. 6ng/ m A1I289 ( :%;8 5r¥9 %%gégi ,$%%33§ gJN%E—lzg : knggglntDcf%%§§8
(JMab- 140): 11. Ong/ it ESA PRRY-1AMhb 2 151798 T RgAra 1 ek 12~ AL ~8F GPRP
-0 antibody produced by a hybridoma, which has been deposited
internationallyenCctober 11, 1596, under the internatioral accession
numbear -FERM BP-5708 in The National Institute of Bioscience and
Human-Techaology, The Agency of Industrial Science and Technology,
The Miristry of Interna*tional Trade and Industey)), which is an
1% interratioral depositary authority under the Budapes® Treaty; JP-A
11-295%9 ({Examples 1 and 2} and WO%8/38216 {Examples 1 apd 2)).
{4) The zhove-prepared human monoclonal antibody against XKLH
{keyhole limpet hemocyanin, PIERCE} instead of hybridoma supernatant.
Control ELI3A experiment was performed in the same manner as
20 described above using wild-type CHO cell shown below, instead of
AILTM-expressing recombinant CHO cell.
The result is shown in Fligures 3 to 14.
- Based on the result aobtained, 50%—effective concentration
{ED5D:ng/ml) was calculated as an index for the reactivity of each
2% human apti-human AILIM monoclonal antibedy to  human  AIZIM
{racombinant CHO cell oversxpressing human AILIM), mousze AILIM
{recombinant CHO cells overexpressing mouse AILIM), or rat AILIM
(recambinant CHOcell overexpressing rat AILIM) . The results obtained
by the calculation are shown belaow.
30 {&} ED30 for CHU over-axpressing human AILLIM
AIT 34 ({(JMab-124): 5 3ng/ml
AIF182 (JMab-126): 3.68ng/ml
ATF348 (JMab-127}: 9.ing/ml
AIFG2D {IMab—-128): 10.1lng/ml
33 ' ZIFL052 (IMab-135); 2.0ng/ml
ATHRD3  (JMab-138); 7.S5ng/ml



SA30: 1.2ng/m (B) ED50 for CFO overexpxessing nousy AlLIMPLIF 34
(Uvab-124) 42ng/rnl O Al F348 (JMab--127) 8ing/m Al F620 (J2l ab-128)
100ng/rtil A1l1289 (JMwab-136} 53ng/:nl All1394 (JMWab-139) 60ng/m  A11488
(7Mab-:40): 70ng/m 15 (C) ED50 for CHO overexpressing rat AILIM AIF 34
(JMab-124): 45r_qg/mM Al F348 (JMab-127): 62r_g/m Al FS20 JMab--128) 97ng/ n
A11289 {JMab-138): 57rg/m 20 A11394 (JMab-:39): 90ngim  All 488 (JMab- 140)
: 90rg/m The result showed that the human anti-hunman Al LI M nonocl onal -
anti bodi es of the present invention exhibited significantly high
specificities to human AILIM 25 Further, igz has been reveal ed that 6 types
of human. anti-human AJLIN nonocl onal anti bodies (shown above in (E3) and

(C) are reactive to us LI nd rat Al LT-M (binding capability,
cross-reactivity). 3%%%I e((éwéé’t_égrﬁﬁa?i-%ﬁg?fﬂaf finity

andneutral i zi ngacti vi t yof I Zagran Jyad-1-3zynan oAskhlganocl onal anti body a a-
inst the antigen (huma I%/) FAP%??OCi ation rate constant (ka), di ssoci ation
rate constant (kd) and*dis50 i dth _é@ﬁét:aﬁp'@ﬁa)fmﬁth respect to the
reaction between eachadfT4de puMali-adovar nousphyman anti-human Al LIM

nonocl or_ al 35 anti bodies prepare ve and human Al LI M were determ ned
using a > commercially g\%&? |4§00| éJﬁa%%ggédrg'in@zﬁ‘érsham Pharmacia). 109
<6- 1> Preparation of arga gen to be inmobilizegh@misensor chip Antigen to be
i mobi | i zed on sensor 5%%ﬁ¥3ﬁ the kit was prepared as a reconbi nant

i r

chinmeric antigen (here referred to as *1H{Mn Al LI M TgFc"1 consisting
of the extracel | ular BEY afeofChiineneAdipM s b mndnddies gonstaant regi on (Fc)

of huren 19G . T Aty eSS prgpargl b urther puriying the
appl i catli ons BRIF348 (JMab-127): 8lng/ml
‘ AIF620 (JMab-128}: 100ng/ml
ATIIZBY (JMab-13B): 53ng/ml
AIT394 [IMab-13%): &0ng/ml
ATI488 {JMabk-140}: 70ng/ml
15 {C) EDS0 for CHO overexpressing rat AILIM
. ATF 34 {(JMab-124): 45ng/ml
ATF348 {JMab-127}): 52ng/ml
ATF620 {IMab-128): 97ng/ml
AITZ89 (JMab-138): S7rg/ml
20 AI139%4 {JMab-2397: 30ng/ml
AIT488 (IMab-140): 30ng/ml
The result showed that the human anti-human AILIM monoclonal -
antibedies of the present inventieon exhibited significantiy high
speclificities To Duman ATLIM,
25 Furthex, it has been revealed that 5 types of human anti-human
AILIM maroclonal antibodies (showrn above in (B} and {(C)) axe reactive
ta  hotk mouse  AILIM  and rat  AILIM {binding capability,

cross-reactivity) .

30  Examplet Determinaticnofaffinityandneutralizingactivityofhuman

anti-human ATLIMmonaclonal antibody against the antigen (human ATLIM]

Association rate canstart (ka), diszociation rate constant (kd)
and dissociation constant (Kd} with respect to the reaction between
sach of the purified various human anti-human AILIM monoclonal

35 antibodies preparad above and human AILIM were determined using a

commercially avallable kit Biacore X {Amersham Pharmacia).



(JP-A 11-29599 (Exanple 16 (2)) and W98/ 38216 (Exanple 16 (2)) by one of
the present inventors, Tezuka. |ID The culture supernatant of reconbi nant
cells producing the human AlLIM ZgFc was | oaded onto a Hi Trap Protein G
colum (H Trap affinity aolumProtein G Arersham Pharnaci a)pre-equilibrated
wi th phosphate buffer (30nl) at a flowrate of 3nmllmin to adsorb the human
AT LIMIgFc in the culture supernatant on the colum. 15 Subsequently, the
colum was washed with phosphate buffer(20m) and then |00mMcitrate buffer
(pH2.U) was | oaded onto the colum at a flow rate of about 1m/mn to elute
the human AlLIMIgFc. Subsequently, the eltded solution was neutralized
with a solution (pH9 0) of 750m M Tr is-HCl, and then dial yzed agai nst
phosphat e buf verm ht Then, the solytion yzed was filtered

t hrough a Tlé’r (r gﬂ o)fT Jﬁ?f’“ ficede aﬁf‘ﬁ“”ﬁ&ga"eﬂl PPVERGRET viRlslP

obt ai ned, Pr ot ei naa@m eﬂtwbemmwﬁmﬁﬁ Ah NRG slr0ah 1 e rAbeNBANESs Blepa kPO
measured by usin & t os EEgroneter I AZBO 1¥gﬁml1 The 25 concentratl on

of human Al A5 ‘mRREA Ct P Bides: SBRpRAPal BaF i Feied e Fedsctharan

protean CONSAIIIMI @ L h@oﬁ!ﬁﬁaﬁﬁlgLHf afthd egit@8ceQfiuladt region of human LILIM
Al LI Mand heconstantre d’) of hu A (rat _Al LI MIgFc;, J ?-A
11- 29399 *( B&HD E!'lt‘?‘:’?‘?) nd [RpS8Y 3 ﬁGﬂ%EJE”aWﬁPe 1981¢2)1 was al so prepared

according to the ﬂaﬁenrmmmﬂaﬁ:ﬂeﬁ@rpbﬁﬂaﬁémm§ flﬂf@&op@%ggmh@a\gﬂaogn@iﬂtrhe
rat Al LING I gFc obtal ned S deterr

Det er mi nat | P ARG ITFLS a’n%tﬁem?aaetﬁpﬁgafaamrwegg BRFHERE APPPLBRRHR S

except for |mmtnhllz-aBEQB QExamblgens (mun&mdﬁwbbwﬁgfﬁ 0 drf}ye1 SejSQp) chip,
whi ch is describe Eg’]el ow, wer.e 3% bq__ﬁ]ed O&ﬁé g i nstructi on manual and
exper i ment al “pt 6t BEEAeREd TV E YRS 2comtéPERal |y avail abl e assay kit

5i acor e 18 Mrer sharhRlariracdiseadupe HsScauf tErzcontiabnt crg 16 PAMHENFS hDrlnSM
NaCl , "3nM E 0. 005 1o 4.0 flow .
hrough a P GARE S Y48 (SERSR DOUP forRP TR R has Fatangy (hrhrphtinity
Subsequent | y;o e Em.‘.‘uﬂnm@ BBk henrPhannaglal, lﬂﬁé%c&dh-lﬂalibratedwith phospﬂate
(N-hydr oxys o] i m E | t opk
car bodzi m de o ﬁ@é}dﬁ %% ac%ll\{%/a%ecdaﬂr\g%;ﬁ{ ’br‘gu%ég%#@él%l Igar?g B‘ BLLX egEC’
surface of tire ﬁmwsmrltucdﬁ pupernatant on the column.
15 Subsecuently, tThe columnwas washed with phoaphate buffer (20mlj ,
and then 100mM citrate buffer (pH2.0) was loaded onto the colump at
a flow rate of about 1lml/min to elute the human AILIM-IgFc.
Subseguently, the eluted solution was neutralized with a solution

{pH3.0) of 750mM Tris—-HCI, and then dialyzed against phosphate buffar

20 fovernight). Then, the sglution dialyzed was filtered through a
filter (Millipore]. Thus purified anti-human AILIM-IgFc was
pbrainead. -

Frotein concentratiosn was determined from the absorbance at -
A5y measured by using a photospegtrameter {[1lAzg = lmg/ml). The
25 concentration of human AILIM-IgFc was determined to be D.28mg/ml.
Purifiedchimericproteinconsistingof the extracellularregion
of ratalLIMand theconstantregion (Fe) of human Igil (rat ATLIM-Igte;
Je-a 11-29399% (Example 16 (2)}} and WOBB/35216 (Example 16 {2}} was
zlso prepared accordirng Lo the same manner as described above. The
30  concentration of the rat ZILIM-IgFc obtained was determined to ke
0.45mg/ml.
<6-2> Determination of affinity and neutralizing activity
Experimental procedurss except for lmmobilization of antigen
thuman AILIM-IgFce) on the sensor chip, #hich is described below, weres
35 basad on the instruction manual and experimental protocol attached

to the commercially availaople ABSAY kit Biacore s



Subsequently, 23)1? of human AlLIM-IgFc solution (10pglm; ~.0 dissolved
in 10mM sodi um acetate buffer (pH 5.0)) was added to the to immobilize the
human ALLI M1 gFc on the sensor chip. Subseguentl; unreacted activated

car boxyl groups were bl ocked by addi ng 351 c. 1M et hanol am ne

hydr ochl ori de. The anounts of human AlILIMIgFc immbilized by the

i nunobi |l i zation treatnment perfornmed tw ce was 15 2, 444RU (resonance unit)
and 2,213Ri 7, respectively. The unit, R ,I, corresponds to the mass per
unit area; 1RU = | pgfm®2. Flow Cell-2, which is a reference flow cell, was
subjected to the capping treatnment in the. absence of human AILIMIgFc in
the same manner as descri bed above. 20 Phbt$phate bufferwas al |l Dnwedto flow
through the flow cell (sensor chip) at a flowrate of 20R 1mdr_, and each
of purified Huershant-Poarmaciadl L: M nonocl onal anti bodi es, which had been

prepared in the o] $ Lhereto (10 te 50Qglnl, 5 .

St andard condi ti E@gg%ﬁ?ﬁggnxggﬂsﬁ%ﬁ%ggg\?@sﬂ1}§§§ég§at Bongﬁhgg?ﬂzﬁiﬁ)}?@ and
m nut es and WiEsdcdateogepta®eOf,or(pH0 . 01 hut =s . a Respettty ef B Uthsoud® 2 Flow
anti body bo t released.fromthe antigen wer i,tored aqver-tine-to
obtain a se;E;eglrlg a%ggﬁcgggg’?%gﬁﬂoen%ﬁ: aht} gg‘a’g Ifarr?nF%thEéﬁ%Fgerﬁ%%‘ﬁté&’ed
by rgnni ﬁghRBSatlhrtdmughilﬁplsemmmam&:p; at, basMLoMe rmmy@fnﬁgﬁs&éémimicﬁa )an.j
Based on t r i QhsQr aa; associ at i rate ,.constant ,
i ssoci ati o Tar e AR 38sHE R IR EReRe n skp i e actiraap e
wer e conput eth By tisatyy ddrboatel yrirtals sHivwer=sted biAehal uatione 3f0hatkaghed
to the kit Tg}ﬁgaffi nity and the neutralizing activity of nobase nonocl oaai

35 anti bodi es SA12 and 5430 to the human Al LI M prepared in the Exanpl e
descri bed above wéubsefgenabgzyzZefl not NexsaieADIRIMEIgRS dederiibad (Idug/m1 ;

(LM oo ot o B0 o\ e Sh e S, BB e S TBHER TR T 1708 b 0cs 55, Fbeo
5 Al F182 ( J N1 13 2xx 1oe hugyed DL BL BI-SaFE- ¢l thREMB () bhbp 127)3ubsgxhent 1
?jjgé?125$'%ﬁé%ﬁ%&&égggégsééQ@?S%%g%ﬁ%l%ﬁ%%b51W%é%05fcékgélgy9ad:hE%%%%l L
1M ethanol amine hydrochlorides. The amounts of human ATLIM-IgFc
immobilized by the immobilization treatment performed twice was

15 2,444RU (resonance unit} and 2,213RU, respectively. The unit, RU,
gorregponds to the mass per uai: area; 1RU==lqumm2,

Flow Cell-2, which is 3 reference flow cell, waz subjected to
the capping treatment in the absance of human AILIM~IgF:z in the same
manner as described above.

20 Phosphatebufferwasallowed to flow through the floweall (sensox
chip) at a flowrate of 20Ul /min, and each of purified human anti-human
ATILIM monoclional antibodies, which had been prepared in the Example
above, was added thereto (10 te 50ug/ml, G0pl) .

Standard conditien for the measuremant was: association phas

25 feoriminutes and disscociationphase for l0minutes. Respective amounts
of antibody bound te and released from the antigen were monitored
over time to obtain a sensorgram. Disseociation of antibody from the
antigen was achieved by running PBS through the sensor chip at 2 flow
rate of 20U1/min.

30 Based on the resul*ing sensorgram data, association rate
constant (ka), dissociation rate constant (kd) and dissociation
Cﬂnﬁtant{Kd;KdIkdfka}wereccmputaﬁbyusingthéanalyticalsoftware
{BIAevaluation 3.0} attachsd to the kit

The affinity and the neutralizing activity of mousa mongclaonal

35 antibodies SA1Z and SG430 to the human AILIM prepared in the Example

described above were also analyzed in the same warner as described



Al 3503 (Jth 136) 2.6x10" 4.9x10_& 1.Bx1D 10 10 Alfi 366 (Jth 137) 1.2x105
3.1x10-' 2.6x10-5 A11289 (JMab-138) 3.7)(_04 4.2x105 1x10-' A11394
(JMab-139) 3.7-x104 2.4x10_5 7.7x10"10 A11488 (JMab-149) 2,3x10" 3.5x10-5
1.5x1(-9 AlJ 40 (JMab-141) 1,9x1(" 1.9x10-5 1.0x10 9 15 $A 12 7.8x103
7.9xL0_5 1,0x'-0-'" SHA30 2.2x104 1.5x10'4 6.8x10-' The result shows that
all of the human anti - huraanAl LI Mrono cl onal antibodi es and anti-hunman

Al LI Mrouse nonocl onal anti bodi es exhibit markedly high binding affinity and
neutralizing activity to human 20 All,IM Exanple 7 Activity of human
anti-human ALLI M nonocl onal ar_twbody to Tansduce costinulatory signal in
human T cell It was analyzed whether or “the human anti-human AILIM 25
nonocl onal antlbodles in accordance with the present invention had the
capability d®¥sntrolling (enhancing and/or inhibiting) human T cell
responses (p- 0duckbaBehiGh! GhibeSopchags LR Mnahd diidy cel!
proliferation., etc.), in other words, her not e anti bodi es

exhi bited réﬁ&@iﬁbm@T@@t|V|ty 6ﬁacé1fﬁl%@CK?ansdﬁduudﬁacﬂ>30 AKEHMHEEi at ed

costi mul at orprssizgnal rméAnalyghs was gugror ned bas % -the anmoynt g =5
cytoklres (IEN-y and 1L- 4% produced in human T ce wel | as™the degree
of human3T d‘éilmaﬁ okifepatfbh as bﬁﬁlﬁéex c7-1% Iﬁ!‘ll@t on of &nBkbody

Anti - human GRg3 qqnog Q@LnaﬁglboquQﬁE3 (ATCC CR%—%Qﬁ%}smas 33, ?kéﬁ“ed with

phosphate buffer final concentration of Each
vari ous hundd éﬁpl- h h?ﬁlNlaneéﬂ@nal ant|b0d|é§1ﬂ1§ pr epar 8dl@bove was

diluted wt 1B s5t0 QMfaan.qI35qoncqnt5r,¢ahrt on of 409g/g3«1gThe anti Bogy;gel utions
were further dil ut e(} prepare various concepntrations o

ant i bodi es @@@PPé/n{J%ﬂ@Dh§§}g/n@)5515§> Coatlng4oﬁ”#ﬁc€oplatelmﬁfhﬂantlbody

5 :eachyyel Ix1¢f a%6- w@&ghn1gﬁpplaQeqxw@s coat ed Wst R 44} anti - hungpy €03
m)noclonal ant_i body OKT3 i@ﬁ 11 to each wel I) apd any on% of, the

vari ous hundrIa8fi - FlMaR— M n&ngéhgnal ant i bodi-€¥1
{4D} 1g/ M - 0.40Q49.4L g4 m2n25655 0 each.wakl), or (2)p antig~human CP37.nprocl onal

ant i body CKT3 QBVQI?}Ma§§%45? each mell) al one. Eh%xgba;es 1 5x10?
ATT 40 [JMab-141) 1,9%1p0" L.ex167" 1.0x1¢7°

15 s5m 12 7.8x10° 7.9x107 1.0x1p7"

35430 2.2x10° 1.5x10™ 6.8x107°

The result shows thatall of the human anti-humanAILIMmonoclanal
antikwpdies and anti-human AILIM mouse monoclonal antibodies exhibit
markadly high binding affinity and neutralizing activity to humar

20 AILTM.

Example 7 Activity of human apti-human AILIM monoclonal antibody to

transduce costimolatory sigral in human T cell

It was analyzed whether or not the human anti-human ATLIM

25 monoclenal antibodies in accordance with the present tpovenrtion had

the capability of controlling (enharncing and/for inhibiting) human

T call responses (production of cytokines such as IFN-Y and IL-4, cell

proliferation, etc.), in other words, whether or not the antibodies

exhibited regulatery activity on ecellular transduction of

30 ALLIM-mediated costimalatory signal. Analysis was performed based

on the amount af cytokines [IFN-yY and IL-4) produced in human T c=ils

as well as the degree of human T c2ll preoliferation as an index.
<7-1» Dilution of antibody

Anti-human €03 menoclonal antibody OKTI (ATCC CRL-3001) was

3%  diluted with phosphate buffer {PRS) to finai concentration of Spa/ml.

Each of the various human anti-kEuman AILIMmonoclonal antibodies



O were incubated at 3790 for 2 hours. Subsequently, the antibody solutions
wer e di scarded, and each well was washed 3 tinmes wth PBS After the wash
RPM 1640 nedi um contai ning 109 FCS was added to eac.. well (1OORLl/well) ,
and the plates were incubated at 3700 for 1 hour. Thus, respective wells of
the plates were coated with the anti bodies 15 nentioned above in (1) or
(2). Control experinents were carried out in the same manner by using

pl ates coated with the foll ow ng respective nonocl onal antibodies as
control antibodies instead of the hunman anti-hunan AL 114 nonocl onal

anti bodies. 20 (1) Muse nonocl onal antibody SA12 or SG430 agai nst human
AlLIM (JP-: A 11-29599 (Exanple 12) and W)98/ 38216 (Exanple 12)); (2) Muse
anti - human CETP nonocl onal anti body JHCI (also - referred to as JMah109;
JP-A 9-20800); and (3) Human anti-KLH nonocl onal antibody (also referred to
al 25 JMabPBerered abeve il bieer EXEhPES)to T nAlceoneantratinn of 4ALgANT he

anti bodi es m&%nﬁ%dgrhdlhﬁ*icm OWe ﬂﬁr@.ﬁ&@éﬁluﬁ?e@ma&emr@é p@@ of ¢ DHvRp,
cell suspension Perlgnera | ood was col |l ected from each nornal }Izlea | t hy

persar.s 3DSepe¥abhansdehornAlbedies DG/ w0 . R 42EFORLLont ai ni ng

nononucl ear ¢7ceb| 8- 4RSrHr €Dk EErEy] Se8Ski¥h 053€i BRby
cen, rifugationusi ngLynphoPr %]6 gg'ﬁﬁ med) Human T cells were separated from
r

the humeh, nononued€hieldm I e e YRS FFREPAMNGAR for anti-human
experi ment akp rrﬁ&%&rcﬁl@y an%ibﬁayaofﬁﬁl E;ﬁﬁ'rr!l '§@h§tt8%d@ﬁ wb%%tﬁniwn& gad

Magneti c Sorter T 35 cel Bunt was erm ned ﬁflng hemacyt onet er

Hurian T cePFs Wi e as"u‘ﬁb’énd YRR RPF/F&B&@“%leﬂ %%nt‘ﬁ?q‘ﬁcrﬁj’f@d% regibpdies
prepare humggplg HJ?-DC@MB@HGHSEQLE'J.(L&'@QcﬁeHe’égé) <Jr4?ﬂpehht§ulhévui ey

Cul ture using nicroplate coated with anti-hunan antib and anti - human

Al LI M anti b@@?ﬂsl%%ﬁﬂ‘FlE’QFih’ CRTSH G o { ddhbr-opag wel l Dadrﬂ 2g. 1DPAPhWRFES

1xLO celd s/ ywekk) iﬂ@ﬁb@ggsdatowachvw b abuthe m QEQBE%LSnEQ?t e@hw ahuba@y
anti body nent | at e, was |nc bat ed

C2 i ncubat BPI'Sn?‘P’%?a "’%\./ﬁet %\113Fiaoﬁ gal?%&‘% tdh ?%é’[ﬁﬁq 3CB+T‘?FF§’ ALl @

After the wash, RPMI1640 medium containing 10% FCS was added to eac..

well {1Q0pi/well), and the plates were incubated at 37C for 1 hour.

Thus, respective wells of the plates were coated with the antibodiss
15 menticoned abaove in (l} or {(2).

Cantrol experiments were carried out in the same manner by using
plates goated with the following respective moncclonal antibodies
asz controel antibodies instead of the human anti-human AILIMmonoclonal
antibeodies.

20 {1} Mouse mohocleonal antibody SA12 or §G430 against human AILIM
(JP-4 11-29599% (Example 12) and WO98/38216 (Example 12});

{2} Mouse anti-ktuymarn CETP monoclenzl antibedy JHC1 {also -
refarred To as JMakl0%; JP-a 9-20BQ0); and )

{3) Human anti-ELH monoclonal antibody falso raferred o 2:

25 JMabh23; the above-mentioned Example) .

The microplates coated with the antibodies were used in the
following assays.
<7-3> Praparation of human T cell suspensicon

Paripheral bBlood was collected from each normal healthy parsons

30 {5 persons; donor A, B, €, Dand E). Fracticnh containing mononuclear
cellswaspreparedbydensity-gradientcentrifugationusinglLymphoPrep
(Mycomad) . Human T cells ware separatsad from the human mononuclear
cell fraction accerding to the manual for experimental procesduras by
tsing a Pan-T cell Isolation Kit (Miltenyi) and Magnetic Sorter. T
35 cell count was determined using a hemacytometer. Human T cells ware

suspended in RPMILG40 medium containing 10% FCS to prepare human T



O supernatants {50} 11) were stored at -20t and then used in the assay
described later (assay for IFN7) After sanpling aliquots of the culture
supernatants, respective mcroplates were used for the follow ng assay: (2)
Culture using mcroplate coated with anti -human.cD3 anti body a |one 15
Unman T cell suspension (donor in 100[ LI 1well; 1x105 cells/well) was added
to each well of themcropla tes coated with the above-nentioned anti body,
and that any one of the various human anti-human AlL_|I X nonocl onal

anti bodi es was added thereto (251 of the antibody of 40gg/m --0.Q049pg/ m))
The plates were incubated at 3700 for 3 dayssz 20 in a CO2 incubator. [7-0
Determ nation of proliferation activity of T cell Methyl [3E]uhym dine
(0.51C /wei L mer sham Pharrrgfle@) i - ﬁ'\ ded to each well of the plates
after mcubaq‘? SHHREYHE DI fEL&/Phéubated at 3700 for 5 hours ir_ a
CDs i ncubat o17-4Af t(ﬂ‘ll neiibaigeon, 25 cells were trapped on GF/C filters
(Packar d) usb‘[\g Cﬁl Harvester,. Subseq uentlc){, the filters were dried at 401
for 3 hours o¥ F c}BFe VSIS FUES ORaR 8T HEd FiBa RbTRuman O0sr &y tikertmandd
thereto. Ratiwdagiindd )Aqulhﬁlﬂddlmf@cr ated of the cells trapped on the
filters _was neasured b E counter {TOP COUNT) to analyze the degree of T
30 cell proli ferat"i‘-@ﬁnaét srléurpspatiben fRRRR% Rafe Shoknokn BN gibiesd /wslio

39. Result afx1ili e pSsaye Showad ddmda hyr@atﬁwa@hlﬁ\ﬁ/ﬁ&@nﬁﬂﬂiﬁat@aa&wed with
proliferated dependi ng on the concentratiqQn of the cells when mcroplates
K

wer e coat ed % REIACPIN RBRT 1T M2kEWSCc R BRaF 2 mliatedyassinathart Bfiot] onipr

anti body or 3muse naneclamalinaobekedy) together with anti --hurran CD3
anti body. Further, ;here \Sﬁre sone dlff r.ences 11 n the de e of cel=

proliferation amofg Lehe® t‘ﬁBP“ﬁan hLFrl?ﬁn TS I ngi d CHoture

grow si gpi i caméﬂma*aaﬁ&n {Bbﬁllﬁswé\ﬂﬂ sheeaqceat-exh® bAdaN e wFed ranti:bady
al one ‘and apti-hyma AI LI M monocl gnal _ant i bod ghuman nocl onal anti hod
or 5 cnouse LatEth @y ¥ n e8| ¥ n (Ifl‘q B PRERL) Nh RS G |ﬁ%
cul turing thaloeides. swﬁeﬁ}a’@mﬁﬂ; freapeonieé Miciroptakesr erssepearsad afdr othd
cell For refsﬂq_e_Lctd Ca”qus es of T cells (donors B and C) described iv. (1)
of t7-4>, the ANOUNtS St +P}" in the culture supernatants were

(2} Cultureusingmicroplate coated with anti-human CD3 antibody alone

15 Human T cell suspension (donor O; 100pl/weall; 1x10% cellsfwall)
was addedtoeachwellof themicroplates coatedwith the above-mentioned
antikody, and ther any one of the waricus human anti-human AILIM
tmongcleonal antibodies was added thereto (23]l of the antibody of
40Ug/ml-0.004%ug/ml} . The plates were incubated at 37C for 3 days

Z0 in a CQ; incubator.
<7~5> Determination of proliferation activity of T cell

Mathyl [*E]thymidine {0.53UCi/well; Amersham-Pharmacia) was

added to each well &f the plates zafter incubation, and the platas -

ware incubated at 37C foréhours inaCd; incubatnr.  Aftar incubation,
23 cells werez trapped oo GF/C filters [Packard) using Cell Harveater.

Subsacuently, the filters were dried at 45%C for 3 hours or lomnger,

and then Microsecintl 0 {20ul/well; Packard} was addsd thersto.

Radicactivity of *H incorporated of the celis trapped on the filters

was measured by a f-counter {TOP COUNT} to analyze the degree of T
30 cell proliferation after cultivatien.

Results are shown in Figures 15 to 39%.

RBesult of this assay showed that human T cells were significantly
pro_iferated depending on the conrcentration of the cells when
microplates were coated with anti-human AILIM menoclonal antibody

35 {numan monoclianal antibedy or mouse moncclonzl antibody) together

with anti-human €03 antibody.  PFurther, theres were some differences



O determ ned by a cormmercially available human _IFNj ELISA KIT

(Amer sham Pharmaci a; En_dogeii) Results are shown in. Figures 40 to 47.
Result of this assay showed that the production of IFNy increased
significantly depending on the concentration of anti-human Al;.IM 15
nonocl onal anti body (human nonocl onal anti body or nouse nonocl onal

anti body). Exanple S Regulatory activity of ~human anti-human Al LI M

nonocl onal anti body on ni xed | ynphocyte reaction (M.R) 20 Itwas

t est edwhe-, . her or not the human anti-human Al LI Mronocl onal anti bodi es of

the present invention were capable of contyplling (enhancing and/or
irthibiti;xg) T cell responses (production of - cytokines such as IFN-f and
IL-4, cell proliferation, etc.) , in othe- words, capable of regulating the

t xansdact i odflof=hal Beprmediedt ee25 costliifeliratéopy singnal that doaelriss, by

anal yzi ng the act pyi ( % g»wh Si.Sy I t.rQl. . T
cell proliferati ogxarst}s{gc?g:?%% h%\? h aﬁ{%%zlﬁidcesln}id;éigﬁ ﬁ?&hgbrﬁq*g%rlgg%ﬁlggh -t
(al | ogeni c WERR p$adas hadievesxGoaidl epighasnbh-DimdunEZht RBNG oy Eloekl 280
Peri pher al @od n I [ h .nor, heal t h sons (4.
per sone. - dongr AR BEACA LR A L4 DR e AR (o R B8Nty o
Lynphopriep @os&eE;mdycohedl artabodet vbeso (S0t (Fdkodd)phaz & tar usad during

centrifugati.on ¢34 K6 p 9% 16 minutes]-, internediate |ayers were
recovered. I{Fﬂégc{)c\[}errel (?gﬁi gbg\')/e?'é diluted 2 tines or further with 35 ohosohate

buf fer, and<fhén Ceantifugedicat of, EQ pin farl hrensupgesatadhust PBENG1
(peripheral bl oodggpn g ly; 19" el 15 epar.ed.
tg?ml(?@n%cgt;lvé:gu*t s of ]C%%Il% {hkﬁ%g é a%til F&gf aFﬁ.ch.b?ﬁis

Cell count was de usi ng a hemacyt oneter. alTqu e ce
to be used in KAE4fQsTay>| ItHS xS el bE TFRymic ridyel at shrveriend akem randukept

on ice. Remaini_ng. |'s re fqr.,the s tion.of T ce rib
bel ow. ™" Pgﬁslh’ r&leggrgltg !jonbi\?ta (Félzlﬁlﬂ'eer]fﬁ?' ilt(%#' ecﬁ?yﬁffa%lueseg 8 hlgkieg:;ﬁ§ﬁ oggT
of T cells fPoarPBRO-FRetBraing Esdppéndanual attached to the kit,

remai ni ng PBMCs wpgg,added, Los1 86, Sohukign-aitaghed £ the kit, and the
sol ution was incubated. Subsequently, cells were washed with PBS cont ai ni ng

5mM EDTA and 0. 595.8SAl b red thien ars eagugperdethd N tRBESodlR tSunset| JENY Lycreheed
cel | suspengigni¥@saaddeddtReAqPRSI bhvensek8tbhAPratrion of anti-human AILIM

15 monoclenal antibody (human monoclonal antibody or mouse monoclonal

antibody) .

Example 8 Regulatory activity of human anti-human AILIN monoclonal

antibody on mixed lymphocyte reagtion (MLR)

20 Itwas testedwhether or not the human anti-human AILIMmonoclonal
antibodies of the present invention were capable of contrelling
(enhancing and/or inhibiting) T cell responses (production of
cytokines such as IFN-f and IL-4, cell preliferation, ete.}, in othe-
words, capabla of requlating the transduction of AILIM-mediate

25 costimulatory signal inte cells, by analyzing the activity (namsly,
DWNA synthesis incells) of controlling T cell proliferation assnciated
with allogenic mixed lymphocyte reaction {(allegenic MLR) as an
inceax.
<8-1> Preparation of human PEMC and T cell

37 Peripheral blood {200ml) collected from each nommal healthy
persons (7 perscns; donor A, B, C, D, E, F and G} was dispensed on
the layers of Lymphoprep {(15ml; Nycomed) inmicrotubes {30ml; Falcon] .
After centrifugstion (al 1600rpm for 10 minutes) , internediate layers
were recoverad. Recovered cells were diluted 2 times or further with

35 vphosphate buffer, and then centrifuged (at 1,B30rpm for 10 minutes) .

Thus, PBMC (peripheral blood morenuclear cell; 2x10%-5x10° cell) was



Col umVS+ (M.l te”. yi5iotech) swollan wi thPBS, andunadsorbedfracti on was
recovered. Further, PBS was | oaded onto the columm, and the wash solution
was recovered. The same treatnment was repeated once. Recovered sol utions
were conbined together to give a T cell fraction. 15 After centrifugation of
the T cell fraction , cells were re-suspended in. PBS. Cell count of the
resulting T cells was determ ned by using a hemacytoneter. The cells were
used in the follow ng assay. [8-a> M xed |ynphocyte reaction (MR) As
descri bed above, two signaling pathways one between CD28 20 and
CD80(B7-1)/CDB(B7-2) and the other between .GTLA4 and coeo (B7-2Z) /CD86
(87-2) , forwhich Conparatively detail ed ahal ysis | ave been previously
made, are known as costinulatory signaling pathways required for the
activation @Fepprstocyt@sllswohinasws ot tgrmetred Mamebyng thé guaniyitheraiiron of

T cell inr ni.xed C reac M.R fnduced
t he signal t%tigr [&%guc'?l 0?1Hﬂiﬁ ?%%ghxgggg é%sgflhe Tt &%ﬁ{:n‘% Jafﬂv%@glé Tkﬁfgﬁ b)byy
using the sutbslr:and.eiwﬁhdw%:at duieel evy! kest of ichi s Rémentigrralds eapducs et

to anal yze (f;% t:ﬂ% g?ia?ﬁelllgﬁhlgg ?/nghg %Q_Ekl ngb%%rlmpTLM medi at ed

si gnal i ng pat ion~o oeki ng the CD80 (B7-1)
/| CD86 (BY-2)- rredl aaa'a Igbgﬁaunngt@atmﬂagﬁny{@mtmnmba&dafmro&hd\&&matmn

bl ocki b th B7-1 t ed
b ock ng ot ETLS ol ehpat ey Ao (RO, | RBLR D), spdiale
si gnal i ng paemeaniagshiiias ed:va aldedl td I\nhiaﬁdl(ﬁ)mnhettmaﬂttcomh&f &M‘.Rah}d

Pl i g C&bR SEpads ARG Sthediafal Dok, A Iy PR3 LeqLRal lBNea wich

Fol |l owi ng test substances were use dnt™: uman
monocl onal ZA€i boayalpiapgabuid BOTA tand Ex&?ﬂplﬂ%ﬁ cet rihisad rabevwepended) inbike

anti - hupgn /éhbg%qnﬁoﬂon@ﬂe "i‘fétl'TbQ ¥ Eo&waeaed'@oth%@%\i@e%@r@éﬁ)w

(3) Hwan anti - KLH nonocl onal anti y (negative control sane as In

above Exanplejumnigt Nﬁﬂsfeewx@cﬁramw%d@whkﬁn w B R S BB unRIRRIBAS B FioIn
| munot ech) .65 efarddir e phiraintf - BEEBRL CPS-8 Ql'ie o 184, bé?:@d/the wdkh

(Pharm nger.) _and anti-human CD86 nonocl onal anti body harm ngen)
solution was recovered. The same treatman was rebeated ocnee,

Recoversd solutions were combined together to give a T cell fraction.
15 After centrifugation of the T cell frastion , cells were re-suspended
i PB3. Cell count of the resulting T celils was determined by using
a hemacytometer. The cells were used in the following assay.
<8-2» Mixed lytphocyte reaction (MLR)
As described above, %wo signaling pathways one hetwean CDZE
20 and CDBO(B7-1)/CD8E(B7-2) and the other betwsen CTLA4 and
CDBO (B7-1)/CD8E (B7-2) , forwhichcomparativalydetailedanalysis have
been previcusly made, are known as cﬂstimﬁlatary Fignaling pathways _
e required for the activation of lymphocytes such as T cell, efc.
| Namely, the preliferation of T cell in response to mixed

Lymphocoyte reaction (MLR) can be induced by the signal trarsduction

LR
i1

through each of the two koown pathways.
Thus, by using the substances indicated below, tast of this
inventionwas conductedtoanalyze (1} the inhibition cf MLRDy 2locking
“he CTLA4-medlared signaling patiway; {2) the inhibitlor of MLR Ly
30 blocking the CBB0 (B7-1) /CD8G (B7-2)~madiated signaling pathway; {3}
the inhibition of MLR by blogking both CTiAd-wediamted pathway and
CDBC (B7-1) /CD8E (B7-2) -nediatedsignalingpathway; (4] theinhibition
of MLR by blocking the tertiary signaling pathway associated with
BILIM; and ({5} the inhibition of MLR by blocking both CTLAd-mediated
33 pathway angd AILIM-mediated pathway,

Following test susstances wers used.
-i



and (6) Human CTLA4-1gFc chinmera nolecule (Ancell). M xed |ynphocyte
reaction (MLR) was conducted on the follow ng 6 conbinations using PBMCs
anciT ce L is prepared fromthe donors described 15 above in <8-1>. (i) T
cell (donor A) IPBMC (donor D) (ii) T cell (donor D) /PBMC (donor B) (iii)
T cell (donor C) /PBMC (donor A) (iv) T cell (donor E) /PBMC (donor G 20
(v) T cell. (donor F) JpsMC (donor E) (vi) T cell (donor G /PBMC (donor F)
The concentrations of PSMCs and. T cells to be used in the test were

adj usted as descri bed bel ow. PBMCs were suspended in PBS, and then
transferred into cultur: 2S di shes (60 m The cells were subjected to
X-ray irradiation (50 Gy) wth an irradi atér (Htachi. MEDICO . Cells were
recovered, centrifuged and then added to PRM 1640 nedit: m containing 10%

FCS. Cell count s tﬁﬁl&U\STaad.lt—ﬁuﬁéh()im@ﬂdl&ésg}ﬂbnaEeéﬂltﬁ.bﬂﬂy-r1%@& Srdd ofm
each donor re al so added tlﬁ:@ﬂfl II640 30 nedi um cont ai ni ng 10% FCS and

t he cell cells/50RI <8-2-1> I nhibition of

l\/LRbyhuman antl - hunamﬁlshl %ﬂpn@ﬁﬂn@ﬂahlL@:ﬂtmmﬂylchfMdM@d@dlsﬁwC@Q&ﬁ& newg
10% FCS was. added t.o each well a 96-well. mcroplate having U sh, apad

wel I's, A solfitFoh #ioHimaranpds! antl -human Al LI M nonocl onal antibody or nouse

anti - husan Al LI M (30mREaenahtarkiRogdynSAidnasadi it ed W theBRRi NI 1640 ro] ;
medi um cont ai ning 117 10% FCS t,p% Eafare solutions wth various
concent r at | DA% of® tHe Hift Rt ant i body sol utions were added to

the wells (final {@Ow atgt;o&ntabo@ﬁl{aﬂt25hu~§aﬁnd:?@99hmgitwe contral:
Subsequent | T cells (501) were added to the wells. The plate was

i ncubat ed %(m%“}’ ?Er‘)‘?'hSF 1 hour in a CO2 incubator (MAPCO . After the
reaction Was conpimt ey, mRRVLg=(50k) delHlVﬁdthOm:@Edl ffn@ﬁ@ﬂloﬁiﬁmoraﬂ’\be%d
added t wells t |n|t|ate MLR. n M.R was condu usin
ant i bod ot BRaT IR nBRT 2 W?‘?thCR IR BN + HeRfy %@&Ybe&ﬂgwwqw(fs)
to (6)1 as &he test 10 substance, T cells deri ved froma different donor
were allowed to {S] Human CTLA4-IgFc chimara molezule. (Ancall].
Mixed lymphocyte reaction [MLR) was conducted on the following
& combinationsusing PEMCs andTcells prepared Fromthe donorsdescribed
15 above in <8-1>.
(i} T cell f{donox A) /PEMC (denor D}
{ii} T cell (donor D} /PBMC (donor B}
(iii) T cell {donor €1 /PBMC (donor A
{iv) T £ell (donor E)} /PBMC (donor &)
20 {vi T cell ({donecr F} /PSMC {(donor E}
{“-"ir] T gell [(denor &) /PBMC {denor F)
The concentrations of PEMCs and T cells to be usad in the test -
were adjusted as described below. -
PEMCs were saspended in PBS, and then transferred irto culture
2% dishes {60 mm). The cells ware subjected Lo X-ray irradiation ({50
Gy} with an irradiator (Hitachi MEDICO!, Cells were recovered,
centrifuged and then added to PEMIL1640 medium cantaini;g 10% FL5.
Cell count was adjusted to 2X10° cells/sSOul.
Fesulting T cellis from each donor were also added to PRMILIGA0
30 medium containing 10% FCS angd the cell count was adiusted to 1X10°
calls/50ul.
<8~2-I1»InkibitionefMLRby humananti-humanAILIMmenoclonal antikbody
PRMI1E40 madium contalning 10% FCS was added to each well of
a %6-well microplate having U-shaped wells, & solution of human
35 anti-human AJILI¥ monoclonal antibedy or mouse anti-human AILIM

monoclonal antibody 5412 was diluted with PRMI1640 medium containing



react after the incubation of PBMCs with the test substance. On the fifth
day of the culture, tritiumlabeled thyrcidine (3H Thym dine; 201,
ljsCifwell) diluted with PRK L640 nmedi um containing 19% FCS was added to
each well. Cultivation was continued 15 for “ne day. After the culture was
conpleted, the cells wereharvested wusing a Cell Harvester (Packard) ,

Radi oactivity of ;H incorporated of the cells was neasured in a p-counter
(TOP COUNT ; Packard) to analyze the rate of T cell proliferation after the
culture. Results are shown in Figures 48 to 59. 20 <8-2-2> inhibition of

M, Rbyh=a, .rtaitt-humari ALI LI M nonocl - onal 1anti body in MR system where
CTLA4- nedi at ed signaling pathway has been previously bl ocked PRML1640

medi um cont aj P 0% FCS was .added to, each well of - a 96-well njicroplate
havi ng U shaPobi GEFP 8 FSRAT IR GO HLithle - S8 SR PeRRiEH= 413 RF FORBEFORERY -

antibody or polsg:ntantiveEy AsbLitronec! aaak aandedy SALZmas ilhyt edeyhbh
PRML1640 nedi um contain' _r g G0 FC5 to pr epare solutions with various

concentrat i WS- RIREISNET Dodl- 31 The 28i | Sived 3PHTHody. sSHDsEErentiby o Taddeds

to the wellsiddinaler0fleead i icol w8110, 3tmel p2ceSy &%ﬁg + 37°C
Subsequegtlyi #gelﬂlajs: 30 50I¥j wer ewadded to_t e \,/FTEI 204 at@eawaas fox

i ncubat e BPETE 4 2 BEUPACRECHIA ﬁ'%]ubathéFeFM&Fﬁté?acFﬁﬂéd‘ﬂ’r% FERPLBERe
culture of theuds Q%bbii ﬁ’%e&'ﬂkdﬂf’w 4643 BRMI AR HORANLAed GA E&D) wolls

derived from ot her vvere cul tured indeperdentlyaftet
addi ngharraanFLA&Plltd'r—a% phe PBMCs. Cultivation 35 was performed at 37 C for
1 hour ii,_ a COZWhEQUbﬂIROI’weMA\ S AuctedConeng r ad | 9t 0hoGl LAdhe gFEha@Shuman

ad) usted 10, 200 Myl R0E At ] e okl M SUDPEGTE Ly BN, (0L )
was condyct eshitistiargean Tarkilledyeat ket fham dudbhiefemihtdondinBrreAkll bied to
anti b, (desgripad atous, (LS L0 e o8l pgibglangmnpTogel e
of PBMCs, which hm en fddithurdag iof ttiee prlesence tofitGlinAdabgEed whihidies
R R R T e T e
containing 10% FC3 was ddded to each well., Cultivation was continued

15 foronaday. Eftar the enlture was completed, thecellswere harvested
using a Cell Harvester {Packard). Radicactivity of *H incerporated
of The cells was measured inaP-counter [TDP COUNT; Packard) to analyze
the rate of T cell preliferation after the culture.

Results are shown in Figures 48 to 59.

20 <8-2-2>InhibitionoefMLEbyhumanaati-human2ILIMmonoclonal antibody
in MLR system where CTLAd-mediated signaling pathway has been
nreviously blucked -

PRMI1&40 medium ¢ontaining 10% FCS was added to each well of -
a 96-well microplate having U-shaped wells. A solution of human

25 anti-human AILIM menoclonal antiboedy or mouse anti~human AILIM
monoclonal antibody SAL2 was diluted with FRMI1640 medium containing
03 FC5 coprepare solutionswithvarigus concentrationsof the antibody.
The diluted antiboedy solutions were addsd to the wells {(final
concentration: O, 0.31, 1.25, 5 and 20pg/ml). Subsequently, T cells

30 (50pl) were added to the wells. The plate was incubated at 37C for
l bour in 2 CO; incubator (NAPCO).

In addition to the culture of the T cells, PBMCs (in RPMI1GZD
medium containing 10% FCS) darived from other donors were cultured
indeperdentiyafteraddinghuman CTLA4-IgFeto the PEMCs. Cultivation

Lk
Ln

was performed at 37°C for 1 hoar in a €Oz incubater [(NAZCO),
Concentration of CTLA4-IgFc was adjusted to ZO0MHg/ml at the start of



contai ning 10% FCS was added to each well. Cultivation was continue for one
day. After the culture was conpleted, the cells were harvesto.. by using a
Cell Harvester (Packard) - Radioactivity 0f3 Hi ncozporated of the cells was
measured in aP-counter (TOP COUNT; Packard) to analyze 75 the rate of T
cell proliferation after the culture. Results are shown in Figures 60 to 69.
The results obtained fromthe two tests described above are sunmarized as
follows: (1) CT".Ad-1gFcbl ocks the CTLA-4-nedi ated signal transduction, 20
and thereby inhibiting the allogenic MR-induced proliferation of T cell.
(2) Anti-CD 80 anti body and anti-CD38 6 antif&dy inhibit the signal -
transduction nedi ated by CDSO/ CD86, which 1S a |igand for CTLA4. anv'

CD2S, and thereby inhibiting the allogenia M.R-induced pool if e ratio. 25 of
T cell. (3) "RemdHdcl onal anti body agai nst human AILIM 1ike CTLA4-1g?c,

21 ogeni © MR | ndyBLa ToRRFLY prorvERr Lot APani e \id g cell oifeure
Al LI M nedi atdses siigmal aboars doctlindit liatealL&nt i body 30
Corti ary pat humy Mo SEBd By AN Tha  ToRtR Hor SBTSY no ek t PO BLnhe
known  pat hwayrs. -iediaat 1L BY aOFiAUEDE0E Chatbahdboedi al €6 )bye A9/ £b8BeCOESL
et vat on, e atrR ety RSt IRREERRYRY EB S SH RN Mlpaat Mags Fltewed to
i nhi bi ted by santti b&tgr atjes rigtcuklatiivn DIOPENGS { héringy bad beeai sebtutiwel ir the
Fransduct| oh ey b8 Bemparan 42705 {fotornr LRL R CACHEDRs- modi ated pat hvay
and CDQB/CD80/C(§F86hﬁE§ﬁ§$édd§3tWWEﬁﬁESEEﬁaMFEe grActiuvi-thpbeft efunbmoidine
oyt ot ox1 B tof EADCAT SRS P od ol | AR /R1a) CoOREERPED AR od Bl IomD et
i nducti on ofccaneilpsag-ldEpErdants edided o sephotald ci Ly lCARECL onABRGCCPBE AN 0
cytotoxic a%ﬂﬂ%hé@@ﬁ.reﬂfké%%ﬂg@thﬁ£Q99¥chﬂpﬁgqgal%@ééﬁf&gﬁgigﬁarvesteg
byusingacCell Harvester {Packard). Radicactivityof Hincorporated
of the cells was measured ir afi-counter (TOP COUNT; Packard} toanaiyee
15  the rate of T cell preliferation after the culture,

Results are shown in Figures 80 to £9.

The results obtained from the two tests described abave are
summarizad as follows:

{1) CTLA4-IgFc plocks the CTLA-4-mediated signal transduction,

20 and thereby inhibiting the allogenic MLR-induced proliferation of
T cell.

(2} Anti-CO80 antibody and anti-CDE6 antibody inhibit the signal -
transduction mediated by CORO/CDAS, which is a ligand for CTLR4 an”
Cb28, and thereby inhibiting the allogenic MLR-induced preliferatic.

25 of T cell.

({3) Amoncclonal antibedy against human AILIM, like CTLA4-IgTc,
anti-CR80 antibedy and anti-CD86 arntibody, significantly inhibits
the allogeric MLR-induced T cell praliferation associated with the
AILIM-mediated signal transduction in an antibody

30  concerntration—dependent manner,

In other words, these results show that a tertiary pathway
mediated by AILIM and the ligand thereof in addition o the known
pathways madiated by CTLA4/CDR0/CORS and mediatad by CD28/CDED/CDEE
axist as a costimulatcry asignaling pathways required for T cell

35  activatien, as well as that the AILIM-nediated sigraling pathway 13

inhibited by antibody against AILIM.



cells and target cells, that induces damage on the target cells induced by
the. effector cells such as | ynphocyte, macrophage or pol ynor phonucLear

| eucocyte. The activity of the antes human Al LI M nonocl onal anti body of 15
t he present invention to i nduce ADCC was anal yzed as follows: S1Cr (0,1

nCi /106 calls; Amersham Pharmaci a) was added to the culture of human

Al LI N- over expressi ng reconbi nant HPB-ALL cells prepared in the Exanple
descri bed above, and the m xture was incubated at 37Y: for 2 hours . The
cells were washed 8 tinmes with RPM21640 medi um 20 The isotope-|abeled cells
obt ai ned were used as target cells. Control experinents were perfornmedusing
w |l d-type human H?B-ALL cells |abeled wt 1§he i sotope as control cells in
t he sane manner - as descri bed above. By using Lynphosepar | (I1BL) , PBMC
fractions were sepazated 25 from peripheral blood collected from norna
heal t hy persons. TR&thEEEGIR,nd thaadsePSMEBs Wwﬂ&ahmerzmmhﬁﬁ(ﬂﬁﬂﬁrlbetESn dlie

target cell szfdxdOf Gel Ll £ wel | of
96-wel I m cropII‘at e %tlﬁﬁ %g%liﬁﬁa és\l% e% %T ggjﬁé%%sg%uenﬁgg g comBﬁJé-a%?'e
vari ous conceft r at Fae of hafan arﬁ'ﬂmﬁidﬁ‘aﬁuﬂ 300§ tmadd abed cl opathwgl bodird

di luted wi t h-fM éz%‘b@« 1 FES I D-0001 I, Oug/ni;
25p! /wel 1), the nedi um al one {ZSp%&Je%%] §orI%Nor|det PAO (25I/vve||

detergent? having cell-lysirg activity) was added to each well and t he pl at e
was i ncubat egh i, 100M L ATPLA} Wrerud Hg
carried out TSI ring- a?)ru = nunun@wd .I%..%,.a%ﬁa?h%?&f%f‘? (LLE Xa %"\ﬁ?‘%&%ﬁ“

as a positi vEN@HH Eait-ihg T ) plagf cphetokbnh AI(&DM‘antl body in
the some manner ag;idgsgei Q@%éé%fu&lb:%%léﬁ% yanm?u&{é Q{J]u%@' Jdﬁd%gélcn

rati o=5Q !IDs cells/vvel were added to eac
plate was iPEubakEerdi- C?H?'ﬁﬁfntlacwlﬁmﬁd@ﬂwlﬁtl@sp@@}of 5&°CH g an

S i ncubator. cﬁéﬂxﬁ&uhbt!aﬁ'ﬂ@at SR8 WK E LSRN ér“g.ﬁdacﬁéi igﬁle’@ﬁf@ét%flC

for 10 m nut es Resul t i gg super nat ant was recovere dioactivity in t
cent ri f ugal AR SAL IRES U FRAT BpdEced depagean TR anantoaritls i rgucad
represents t]:'fﬂﬁ aﬂ[@émteﬂfacﬁr rebeased suel f4OM LRBLRELL S Nt QbR 1AL Ur S

super nat ant by. t he e el |
P g ynorp.-anu% ear (ieucucym.e,

The activity ©f the anti-homan AILIM monccleonal antibody of

1%  the presernt invention to induce ADCC Was analyz=ed aa follows:
oy (0.1 moL/108 galls; Amersham-Pharmacia} was added to the
culture of ruman AILIM-overexpressing recombinart HPB-ALL cells
prapared in the Example described above, and the mixture was incubated
at37C for2hours. Thecellswerewashed8 timeswith RPMI1640 mediom.

20 The igotope-~laheled cells obtained wers used as target cells.

Control experiments wereparformedusingwild-type human HPB-ALL
cells labeled with the isotops as contrel c=lls in the same manner -
as described above.

By using Lymphosepar I (IBL), PBMC fraclions were separated

25 from peripheral blood collected from rormal healthy persons. The
resulting human 2BMCs were used as affector cells.

The target cells {1x10" cells/well; 25pl/well} were plated on
gach well of a 96-well microplate (Kunc) having U-shaped wells.
Subsegquently, any one of various concentrations of human anti-buman

30  ATLTM manoclonal antibodies diluted with RPMT1540 medium containing
5% FBES (0.0001-1.0fg/ml; 25¢/well), the medium alone {25pl/well]
or 1% Nonidst P-40 (2501l/well; detergant having cell-lysingactivity)
was addad to each well and the plate was incubated at roop tamperature
for 20 minutes.

33 Cultivaticn was carried out using anti-human CD3 monocloaal

antibody OKT3 (ATCC CRL-80G1) as 2 positive contral antibody instead



menbrane by ACC. Percentage of cell nenbrane damage (percentage cell |ysisy,
whi ch was caused by ADCC i nduced by anti-AlLIMantibody or anti-CD3

anti body, was determ ned under an assunption that the radioactivity 15
observed with the medi um al one corresponds to O- with respect to the cell
menbr ane danage (0) and that wi th Nonidet corresponds to 1008 wth respect
to the cell nenbrane danage. Results are shown in Figures 70 and 71. The
result of the test showed that human anti-human ATLI 7 20 nonocl onal

anti body of the treserc invention exhibited ADCC-inducing activity in a
concentrati on-dependent manner. Exanple 10 Determ nation of gene and am no
aci d sequences of human anti-human ASt ZMl@fnocl onal anti body and anal ysi s
of the same 25 Sequences of CcDNAS encodi ng the heavy chains as well as cUNAs
encodi ng t hgglrgiwt— 3 1OV h n UH%H a

ant i bodi es, which r@rg@tﬁgeg pr e%gir:gyé{linqt@gh%xgm?e e%% :%Néiré‘a%%%\%QE ébﬂve
determ ned as desBHIsH PGy Sreucrffactogat medd sof (EWE ge:ratés0=\iére ak§65
anal yzed. 3 tio t W&CI

B ol YAt RNAS. Gvs BTy S e B, IR A M B o T B TR

( clones : iAFHBDEd 3N abt 3’6§+r Mlmq J.nmaﬁaﬁj zeitob it HeRG o(fJﬁabEﬂJBSJ)ﬁ an
which psoduge thymn nonocl onal anti body against human AlLIM prepared in

t he Exanpl e descri bed above. 35 The hybridonma cells were suspended in a cel
lysis buffer {Lydifstersmridiivatiognd skypddsbyeysi ngnars‘ﬁugﬁge $0 5ot Ghign zer
them O igos(s r) lyqre adde sol materlal and th
m xt ure wasasuﬁakefnojl'sgéﬁt ’ﬁiﬁ%ﬁ\%‘iequen’? ;del‘?lg% &rrensz"ﬁaWVas R8s had Y

t hen Pal yA *’-'*f%“d'sl‘@{meﬂnvm he EIQﬂTflrdnul@flf e&up@mﬁmtpowa\mmmsd by a

preci pi t at e'fi- ngtréret h%ﬁ@%ﬁ&%ﬁ}égﬁéﬁﬁf&d% E(ﬁj'\ rFéAwtbﬁ Rt & rgleased

Concentrat i on sor bance

wavel Bagdt h 6{?“2@6? rﬁe-lljcﬁj -%t%&@étewsmgrgyﬁﬁﬁés YeghByduigyy of cell
Pol yA" RNA agembrdeimatas@scording to MMV Reverse Trar_scriptase nethod
using a commarcially avail %bl e CDNA synthesis kit (G BCOBRL) and synthetic
10 cl.igo DNA Notﬁerﬁ(%@@% NG=ld) mgEbEape; AapagspderEreabpye &thy lysis),
| e- strandedwgNAWRSSYBLBedl EeHDAAQMLEEA by anti—AILIM antibody or anti~-CD3I

antibody, was determined under an assumption that the zadicacrivity
15 observed with the medium alone correspends to 0% with respect to the
cell membrane damage (0} and that with Nonidet corresponds te 100%
with respact to the cell membrane damage.
Results are shown in Figures 70 and 71.
The reszult of the test showsd that humar anti-human ATLIM
20  monoclenal antibody of the present invention exhibited ADCC-inducing

activity in 2 concentration-dependent manner.

Example 10 Determination of gene and amino acid sequences of humar

anti-human ALTLIM monoclonal antibody and analysis of the same

25 Sequences of ¢cDNAg encoding the heavy chains as well as cDNAS
encoding the light chains of various human apti-heman AILIMmonoclonal
antibadies, which had been prepared in the Example described zhove,
ware determinaed as described below. Strucrural featurss of the genes
were alsec analyzed.

30 By using Quick PrepmRNAPurification ¥it (Am2rsham-Pharmacial,
PolyA REAS were extracted andpurified fromeach of hybridoras {clones:
ATHSD3 (JMab-136), al1289 (IMab-138) and ATI394 (JMab-133)), which
praduce human monoclonal antibody against human AILIM prepared Lo
the Example cescrihad above. _

35 The hybridoma cells were suspendad ina cell lysis buffer [(Lysis
Buffer), and lysed by using a syringe to solubilize them. Oligo (dI}



{about' 50}xl) containing PolyA RNA {about 5.tg) purified fromthe

hybri domas as a tenplate, the priner (about 400 pnole) andM M.V Reverse
Trar_scriptase at 3700 for 1 hour. Subsequently, dNTP, DNApol ynerase 15 T,
RNaseH, DNA |igase, buffer and distilled water were added to the reaction
solution (4111), and the m xture was incubated at 15t for 2 hours to

synt hesi ze doubl e-stranded COVA. The resulting doubl e-stranded --DNA was
extracted with phenol/chloroformand tae:: precipitated with ethanol. 20
Subsegz:ently, EcoRl |inker DNA (about 300 pnole) and “NA |igase {Ligation
Hi gh; 33Ft1l; TOYOBO} was added to the solution containing the

doubl e-stranded cDNA in TE buffer (about SG}HtJ-I) ar.d the mxture - was

i ncubated at 16t for about S6 minutes to ligate the cDNA with the 'Iinker

DNA. The Ii nlreslﬁ)l\h%maadewaﬁa abdcamlms.t:.rv@ad@ié}%ﬁén&%@ éikﬂgré)&ag' érﬂ&den

DNA (20adp; and ol DNA d ,
been(5 aplroosgﬁg?:;f"at eé i IYggﬂtlcg”ema %?h’é?‘aﬁyfaéh@é‘mﬁﬂﬁ V’l%lfs@dlyﬂ RKA

met hod. The BMA blgaé® wih @ﬁll‘td@freg pEép. nhenpkbghp ltbgf&
precipitated w ;h t hanol , en?l y, the DNA reaﬁgﬁ{%?%éﬁ "ffala':cfﬂi

with a comef&iraI19T 1 ApE ?1%5131“&51 Bhivie ~ReTh JufdepRO) Cownzrm'an

i ncubat eds wi tlf Bobpmmluﬁlﬂain&\ﬂahhab&l@tffﬁf’ neP|it L8R oEELRLD BRL
ki nase ( TOYOBQ) 37" C for 30 minutes to lphospj)jk?f)?yl gte tk%) 5" en kge?hego"fh

The ra_sultif “fas precipitated with ethanol-, and then 35 fractlonated

by p o lyac ryl amwﬂ:gﬂsﬁmampmlhe&hs sfﬂ?ﬂ;}@.@a‘i—égﬁ ﬂe:uELQWPBEQAf%@% Qf
e el WwWas calrie ou

%put 50Q0hp 3209 O vas ct ou{‘j ﬁ]u%#
ile the SPafhad ﬁﬁ”ﬁ BH%i 67 u %I‘ée"'/%s %WW&?&I Msddopy using a
i rradiating Wnﬂnegbialhyaa\rﬁmlatgreamhwﬁ sentpesiThe ek 1aubenl.l ¥@s frighade
?ggmt thﬂegﬁusgegﬁ d 1?1{‘ Ib)gff I-Pmﬁ:' %Hpeanﬁs\kon wa‘s%é:centrl f uged and t he
0 Ssupérfnata e FEddred was ligated to a
commerci al l'y avai I&biﬂelfam)lcﬂa{ @tnagmﬂmmam!e’a EXtetds éﬂlﬁﬁ@ﬂl LR atsaDutian
1 gh; Tovoa0) (CEPY 5 SORSf $GniRARcad) EOLkA T FeReSe: hD) « HEFORRH | E08 Vg
packaged i nt BYDTidomain 2p kagenpbi b, ‘an@pmecl{abbuta\iﬁaii;imﬂﬂ hadidRLpRagerse
Packao a9 rkathOpnREtsd Lb Pl T TR 200,405 8D | BRa RN R erace
I, FNaseH, DNA ligase, buffer and distilled water were added o the
reaction solution {4pl), and the mixture was incubated a:- 160 for
2 hours to synthesize double-stranded coDNA. The resulting
double-stranded cDNA was extracted with phencol/chlioroform and then
precipitated with ethanol, |
C 2D Subsequently, EcoRI linker DNA (about 300 pmole) and DNA ligase
{Ligation High; 33pl; TOYOBO) was added to the soluticrn cantaining
the double~stranded cDNA in TE nffer (about 5001} and the mixture -
was inecubatad at 168C for about 80 minutes to ligate the cDNA with
the linker DHNA. The linker DHA used was a double-strandad Dka
25  consisting of aligﬁ DNA (20adp; SEQ ID ND: 2) and oligo DNA  {24adp;
SEQ IZ NMO: 3), which bad been 5'-phosphorylated and annealed to each
other by a commonly used methad.
The DNA ligate was extracted with phensl/chloroform, and “hen
nrecipitated with erhanol. subsacquarntly, the DNA reactant was
30 digsested with a commercially available restrlection enzyme Notl
(TOY¥YOBO) , and then incubated with a commercially available ATP
salution (GIBCO BRL) and T¢ kinase (TOYOBO) at 37°C for 30 minutas
te phosphorylate the §° end thereof.
The rasulting DNA was precinitated with ethanol-, and tien
3% fractionated by polyacrylamide gel electrophoresis. A piece of gel
containing DMA of about 500bp to2000bho was cut out. Cutting cf the



were infected to E. coli NM 922 as a host to prepare a cDNA library.. Al

t he mani pul ati ons were carried out according to the experinental protocol
attached to the kit. 15 Subsequently, the cDNA |ibrary was screened by a

pl ague hybridization. nethod (Maniatis et al., "Mdlecular or.ing: A

Labol at ory Manual ,"Col d Spring Harbor Caborataryl Cold Spring Harbor, New
York) as follows: The cDNA library (1xI &4 plagues) was plated on agar plates
ad 20 replica filters thereof were preparedby using9ybond--N

nyl onmenbranes (Anershann Pharnacia). These replica filters were subjected
to hybridization treatnent using probes Label ed by using y32P-ATP in a
hybri di zati on buffer according to the pl agy gﬁ hybri di zati on nmet hod. Probes
used were E?IGLC (SEQ ID NO 4) for antibo light chain anc. 25 NECc2 ( SEQ
| DNO 5) forantibody heavy chai”™ . Singl e--pl aque isolation was carried out
from t he poditiwes clrekdidi Hédlﬁnthhéﬂ'b‘r istraiyeds gl ek né tyl din mmndar Was

screeni ng. o W d I|f|ed
by PCR usi ngég |%§%@§% g%?? agl gggg l% @BFTQ%%QB:% E"pl "‘? Vis8-
phage suspension Th@n@%hofmqa@ilft Wae @Inﬂleecas aanck éhphabesﬂb@ded\ yaitE bhffer.

(SEQ 1D o 0y R, e e PR A e e ay ey otnal T tubre

Excel | E E’[SEQEPEWNOEGGS) and NHCc2 (SEQ ID NO 5), The resul ting PCR products
were fractionat edn | [ 0Se

el ect rophoresi s. Pl?’%?ggdf%% %&ﬁdoﬁ%g?ﬁig%%e% r}% %gg' Jg)garl?lee h¥Hedag
to the heavphabai veahdr| l@]hd:EbhaIm ANBy; Per=er shidtm mhiarﬁi‘dlmlaeoulnduseguegggge
of the DNAs_ pur r edb encer
(3735 _PE- ARl s P 15, 001 IBAR, e YERORUSH BT RPN 7 1o
Bi osyst ens) fand MB cRReSY- AUt thgsrémat@‘te@PEthpmdelsaasy@aerpﬁ)ckagIBNAmt@m
each posj t1 Y8mELQNSn Mydass | vrec_fl ft%ﬂmhecﬁﬁxf%%ii% 1%&1;} g%egyﬁﬁg

sequence. Whage from the pllague of eac sitive ofone was infi

coil N?66 fBllthleﬁRﬁd:]%%éFs‘F%Hd dﬁTﬁlﬁa‘éﬁpaEm%fthEntémétln rni*ag@hnartmle
resulting fibeagentpis.phages V\@E;?lpzhz@ﬁfﬁ 0 LB d ot a0t 'c'awggllmg%g >

to give colonies. Subsequently, piasmd were recovered i uri
fromthe cofbhildse FNAPESARGARS ‘iﬁs"e%lcﬁéﬁfﬁéé oRhdEOTESND t@mﬁgemgrmental

transfor medpphthcbheaptasatdsto Seheeruently, the
15 Subsequently, the cONA library was scresned by a plague

hybridization method (Maniatils et zal., "Molecular Cloning: &
Labolatory Manual,* Cold Spring Harbor Laheratory, Cold Spring Harbor,
New York) as follows:

The cDNA library (lx10% plagues) was plated on agar plates ac

[-F
el

replica filters thersofwere preparedby using dybond-Nnylonmembranes

{Amersham Pharmacia). These replica filters were subjected to

kybridization treatment using probes labeled by using y°P~ATP in a

hybridization buffer accerding to the plague hybridization method.

Probes used were BIGLC (SEQ ID NO: 4) for antibody light chain anc

25 NECc2 (SEQIDKO: 5) forantibadyheavychain. Single-plagueisolatien

was carried cut from the positive rlenes chtained in th2 primary
screening and secondary screening.

Each of heavy chain and light chain of the antibody was amplified

by PCR using a single PCR primer and Tag PCR kit {TAKARA} by uvilizing

30 phage suspension from each positive clone as a template JNA. A pair

of primers used for antibody light chain wsre ExcellE [SEQ ID ND:

6) and ¢kll? (SEQ ID K0O: 7), and a pair of primers used for antibody

heavy chair weres ExcellE (SEQ ID NO: &) and KHCc2 (SEQ ID ND: 5).

The rasulting PCR products were fractionated according to a usual

35  method using agarase gel elesctrophoresis. Piaces of ge=l containing

DREs of abouf 600bp corresponding to the heavy chzin and light chain



trans fdrnmed cells were plated on anpicillin-containing nutrient agar

plates to formcol onies. Subsequently, bacterial suspension in
anpicillin-containing 15 LB nmedium derived fromeach col ony was transferred
toaliquid nutrient nediumand the bacteria were cultured at 37t for 24
hours. The bacteria were harvested fromthe culture, and then the plasmd
DNA was purified by a plasmd purification kit (Quiagen). Each of the

pl asm dDNAswas di gested with restriction enzynes EcoRI/Notl to verify 20 the
presence of vector DNA and ir.Sert DNA (heavy chain cONA or light chain
cDNA) . Each nucl eotide sequence of cDNA encodi ng heavy chain and - anti body
| i ght chai n oft heanti body, whi chwasi nser: . edifpeach purified plasmd, was
determ ned by a commonly used net hod using Sequencer 25 (377A;

PE- Appl i ed Bi osystens), ABI PR sM Sequenci ng Software (PE-Applied

Bi osyst ens) “i#kE APt PRESM Alncd-eadsidithiseueresappfi tie Biks ysimifsed Brbwetlse

d for th i, nati an . SRLI .
o ot JEEAURISE P 151 13, MRH 8ol 9Pt FRLHERASGUBTHLOEahDF,
STRATAGENE) ARK EELFE {spEena mNosSoigpare36PE (BRG 19 ROpsgstends/ ot ESEQPRLEM
NO 10), Al o AR D Q.

5. 1 ob (B o RaT Fheh ﬂ’%’s%%ﬁ%%ﬁ &7 ” on e i R Y R,
(SEQ | D INOWas Feidied spohpmenefTipiepzchenysiy oD nosle8)ideiCeSmSER TD
35 NO 19), Mx5 1 | . A1 *. d
for the d)et erm na?f?%%%& |gt§&0_gggyggﬁ%>4%?ﬂs IFIJ}Igﬁ %i%%rwaz%é %%B%R%.Ste%;
STRATAGENE) B .Basdii1 BT68ZEPrDIRDVI B9, enFis M SDENONIR ZE  inAkkksi Gend
SEQ I D NO - / : o)1 1Bl : D
S g%a*%%%?%ﬁ&ﬂ%ﬁgé SN 2 EA salAT R D
21). 5 sequdNLasi 5? iy shBwmbef ow SIREEIEHEEDNA BNBR GtRHengecreangd

chain ang cRWy saguencsd mreOdhdd:d i dite £ B N LhmduIBN, JDAGIONA = A0t bogdy;

agai nst human AILIM which are produced % each hybri donma nentioned above,
as wel | as aithfo at?d SEGHEMCEESHediceltl FREMRIRSTICENA seqtRhraeTd 1@ onhe
Al HBD3 {, 7MatrarkI@lmegHesb)ys @bakNSlated on ampicillin-containing nutrient agsr

platzs o form colonies.
Subsequently, bacterial suspension in ampicillin-containing
15 LBmediumderived fromeach colony was transferred to a liquidnutrient
medium and the bacteria were cultured at 37°C for 24 hours. The
bacteria were harvested from the culture, and then the plasmid DNA
was purified by a plasnid purification kit (Quiagen}. Each of the
blasmidDiAswas digastedwith restricticnenzymes EcoRI/Notl toverify
20  tke presence cf vector DNA and insert DNA {heavy chain cONA or light
chain ¢INA) . |
Each nucleotide seqguence of cDNA enceding heavy chain and -
antibody Light chainef theantibody, whichwas insertedineachpurifiad -
plasmid, was determined by a2 commonly used method using DNA Sequencer
25 {3772; PE-Applied Biosystems}), ABI PRISM Segquencing Sofitwars
{PEZ-2pplied Bigsystems) and ABI PRISM Auts Assembler (PE-Applied
Bipsysiems) .
Primers used for the sSequence determinaticon were as follows:
<Primers used for the determination ¢f heavy chain cDNA>
30 MZ3R primer (SEQ ID MNO: 5; STRATAGENE}, ExcellE (SEQ ID KO:
6), 136H (SEQ ID NO: 9), 138/%H (SEQ ID NQ: 10), AILIMHCI [SEQ ID
NC: 11}, HCel (SEQ ID NO: 12}, NECe2 {SEQ ID NO: 5), ECc7 ([SER I
NO: 13}, HCc8 (SEQ ID NO: 14}, HCe3d (SEQ ID NO: 15}, ECcd (SEQ ID
NO: 16!, HCcé (SEQ ID NO: 17, HIGHC (S%Q ID No: 18), HCc8 (SEQ I
35  ¥O: 19y, HCeS (SEQ ID NO: 20} and polyA (SEQ ID NC: 21} .

<Primers used for the detsrmirvztion of light chain cDNA>



DNA sequence: SEQ ID NO 27 (signal sequence: nucleotide nunber 69 to 125,
V region: nucleotide nunber 126 to 419) Am no acid sequence: SEQ ID NGO 28
(conprising signal sequence: 15 amno acid nunber 1 to 19, variable region:
am no acid nunber 20 to 118) <Light chains DNA sequence: SEQ ID NO 29
(signal sequence: nucleotide nunber 39 to 104, V region: nucleotide nunber
105 to 386) 20 Am no acid sequence: SEQ ID NO 30 (conprising signal
sequence: amno acid nunber 1 to 22, variable region: am no acid nunber 23
to 116) Clone Al 12B9 (JMab-13B) cHeavy chain> 25 DNA sequence: SEQ I D NO
31 (conprising signal sequence: nucleotidg, nunrber 94 to 150, V region:

nucl eoti de nunber 151 to 441) Am no acid sequence: SEQ ID NGO 32
(conprising signal sequence: am no acid nunber 1 to 19, variable region:

am no aci d nunber®2dRtprinarc}S80 I Nkt %héE%TMEEqu@m@ll%EQﬁlﬁn (N0 Relk]
(conprisinggsig e ugheothde ntihe: r on:

nucl eot i de gﬁnbgﬁt g@&y ggg? Rnﬁ?o gg?d geqdéﬁgﬁqsggtﬁﬁ%ﬂﬁg %%A (cgﬁ%r|5|ﬂg
si gnal sequéAclY:aftheo akid/ nuidigd ID N 20, HI&EL@b{@Qe@d‘iﬁ dm,ndCaei dscy

nunber 21 th ?q% NE)@@SSE'TWEES@&%%N@M%IB”} 133 dé? ﬁ%gc%l gﬁto

sequence: (agnal ence: "nucle 152, V
regi on: hucl eoti diefunhes 153TinT erherlowacvdts:e@ﬂemiéﬁ @ﬂm@ﬂ&hcsﬁlng

i o aci d-nanngy o T o a SpRTEneapilaodtig Bork L I o g Bt BpbegbRaL
(signal seqésfdédodiudtedbnst wm&IL% taigh, amr@gm@mewhﬂ@@tchdbyhum@ma
53,10 350) Gehuaa,achdgse0uauchs) SEQ! BRSO NI) kARgl SEGHCRRE
¢DNA ssquences.
.- Clone AIH5D3 {JMab-136&}
CHeavy chain>»
DA seqguence: SEQ ID NQ: 27 tsignal sequence: nucleotide numhes
63 to 125, V region: nuclegtide number 126 to 419)
Aming acid sequence: ZEQ IDNG: 28 (comprising signal sagquence:
15 amino acid pumber 1 to 192, variable region: amine acid number 20 to
118)
<Light chain>
DNA sequence: SEQ IDNO: 29 {signal ssquence: nucleotide number
39 te 104, V region: nuzlegtide number 105 To 386)
20 Aming acid sequence: SEQ IDNC: 30 {comprising signal seguence:
amine acid number 1 to 22, wariable region: amino acid number 23 to
1161 -
Clone ALIZA9 (JMab-138)
<Heawvy chain>
25 DWA seguence: S5SE0 ID NO: 31 f{comprising signal seguence:
nucleotide number 94 to 150, ¥ region: nucleotide number 131 to 451)
Anino acid sequence: SEQ IDHD: 32 (comprising signal sequence:
aminoe acid number 1 to 19, variable region: amino acid number 20 to
115}
30  <Light chain>
DN& sequence: SEQ ID NO: 33 {comprising sigral seguence:
nucleotide mumber 28 to 87, V reglon: nucleoctide numper B8 to 375
Amino acid seguence: SEQ ID NO: 34 (comprising signal secuence:
amino acid number 1 to 20, variable regien: amino acid numbar 27 to
35 11§
lome AITZ04 {IJMab-139)



116) By using anal ytical software for gene sequence, the library V BASE
Sequence for human i mmunogtobllin variabl e regi on genes 15 constructed by
Tom inson et al. (lInmunol. Today, Vol.16, No.5, p.237-242,1995) was searched
for each of the DNA sequences determ ned herein. Result showed that the
V-regi on genes of the respective heavy chain and |ight chain of the
above--nerti oned human nonocl onal 20 anti bodi es consisted of the follow ng
segnments. [Heavy chair V-region ger _e> clone AlfiSD3 (JMab-136) : 1-02

cl one AX-289 (7Mab-138): 3-13 clone Al 1394 (, 7Mab-139): 3-13 25 <Li ght
chain V-region gene> clone Al H503 (JMab-1363: L5 clone All289 (SMab-138):
A27 clone A11394 (JMab-139): A27 30 Exanple 11 Inhibitory effect of human
anti-human Al LI M nonocl onal anti body on del ayed-type hypersensitivity [DTH|
The bi ol ogi cE*xEtER I | mune response, the function of which is to

el imnate harnful pt i 9eRsnéPARBOENNG - T, [ h Qs ¥ .

bact eri umandpar asit e, fgt%(lai gn_bode,gg?r(}:], fE:)) rﬂf% [?%%Q?P\?i%%?ggi'e‘??cé 6%\% ggﬁb%{:&
d

broadly .di V&€t iftd dorgHiaml TufhemtifteanumheguiFadtoi fddhity. 125 The
farmer is a systemmifrcehi 0l BaGLeACRASEEh ©F Hh:00s S{&%&b&&%iﬁ@ciﬂgﬁéi Q8guence:

i ncl udi ng phagocytosi s by phagocytes (pol ynorphonuclear | éukocCyte, nonocyt e,
macrophage, FHNG 246 BRRDBY ﬁaﬁ%ﬁglf KEF|ab {Nkeies:| anignde apd dHrmay “Bntof
antigen by compl enent, etc. 5 The latter, acquired i nmune response, is a
system of elimnation by |ynphocytes (mainly, T cell and B cell) which
acqui red speth¥9Eh t§F2iHetivation) to the antigen. Further, acquired i mune

response can btoading beqgbntdledson®roced] ykagns MGk canthidr@i@lde number
i Mmunity. 6 Unllkefﬁna}bod.-dqpend nt h%goral i mupity, . cellular immunity
is an i mune't dsponse e%%s"é’ed e leEte s PHPPRRe?di FRec3BQttion ¢ T re--1

On an.;ir[i}i gen as e roos @&d seGRlehidkarSEUOMNG:Y38 St eR@Wisting signal sequence:
amino acid numbsr 1 to 20, variable region: amino acid number 21 to
116)
By using analytigal software for gene sequence, the library
V BASE Sequence Lor human immunogicbulin variable region genes
13  genstructed by Teomlinsen et al. {(Immunsl. Today, Vol.l6, No.5,
0.237-242, 1995) was searched for each of the DNA sequences determinesd
herain,
Result showed that fhe V-region genes of the respesctive heavy
chain and light chain of <he above-mentioned human monaclonal
20 antibodies consisted of the following segments.
<Heavy chair V-region gere>
. clone AIE3D3I (JMab-136): 1-02 -
ht clone AIIZBD [JIMab-138}: 3-13 )

clone AILI39%94 (JMab-13%): 3-13
25 <Light chain V-region gene>

clone ATHSDI (JMab—-13&61: LS
clone AIIZ285 {JMab-1381: AZT
clone ATIZ%4 (IMab-139): &z27¥

30 Example 11 Inhibitory effect of human aati-human AILIM mengclonal

antibody on delayed-type hypersensitivity (OTH]

The bialegical system of immune response, the function of which

15 =0 eliminate harmful antigens {pathagenic microorganisms such as
virns, bacteriumandparasite, foreignbedy, etc.} tothelivinghodies,

55 and can be broadly divided into congerital immunity and acguired

immunicy.



be involved in inmmune response to virus or tunor, inmmune response ir.duced
after transplantation of tissue or organ, hypersensitivity 15 to sone
drugs, and sone of autoi mune di seases. Most typical phenonenon bel onging to
cellular immnity is the weli-known tuberculin allergy (al nost synonynous
Wi th tuberculin hypersensitivity). Tuberculin allergy is a delayed allergy
triggered by the infection by tubercle bacillus. The allergy is due 20 to
the infection by tubercle bacillus and can be induced by causing imune
response by intracutaneously injecting, to a living body, tuberculin
protein produced in culture supernatant of,t Eybercle - baci Ll us. Del ayed
allergy is an allergy nediated by T cell, J{rrem)ry T cei 2 5 menorizing
antigen) ser.sitizedw than antigen. The aIIergy is called "deLayed type,"
because it takes PAet¥CWENoLF s fars e jof m@,mu@ytmgmezbchmuh—apemflc

antigen to S I L e
menory T cel |l when contacted agal n en
g ?r)él?:'b‘%ﬁ £8bh 8hGIG 1?‘%&993%9{‘9‘% @ijhé Bg r@fﬁﬁéé?f%& [F%%%S’ﬁl 9% H%tﬁl?ﬁr
t ubercul i n élﬁl'-lélﬂgyt&mﬂ(’?ﬁwi% nepreserdat eve. ) pfatdelciyley raltuergies, 1 gNE)
eneral ly beghpiuti e H n_.jeat. et per or not
gen5|t|zgt|§§ v %H& Q%%Q%%?%gﬁg %Eb%&c?%ep %ﬂ ?#ﬁgf ﬁgngh égﬁy been
established in anT@#]llﬁrﬁterSpﬁeﬂﬁtht%ﬂ 11Vﬂuna'h65]?esse;sscmmdasdieeﬂ:ﬂslimizhmq
urified tu ri r PD: 0
gerlvatlve g?:%ﬁ%g%cy%gg Eﬁg?zﬁgTﬁgg§figngﬁ%¢% %%&ﬁgs ¥ hlr sPﬁﬁf%ﬁ 2531
t ubercul in ﬁﬁéﬁé?ﬁtaqvl Purthe eartigant he culture of tubercle baC|IIus is
Ant racut aneous| y pgh el | @ A AR TEiy hS JBIRL AXeS, BEosLD 5 gﬁmaada{néahe

injection site is neasured 48 hours a e injection Fesence
of |nfectl6ﬁ*éﬁl§9b€W&m@l%hc$T¢u%u@%ﬁabeuﬁﬂﬁwﬁbﬁed based on the major 5

axi s megsured. |fuﬁih§céf%h%bé?ﬂysd%e%€n£@9ﬁ%3%ﬂ smﬁﬂﬂﬂcﬁ éiﬁmﬁmmﬁm

t he subject is negative; if it7is wthin the range of 4-=
subj ect is f8] 38 HEWING FeSPoid P"‘Pt'-'*%eéollhrﬁ%?eﬁ)]nd@r ﬁhl‘i'erﬁlirﬁﬁé a%ﬁbj’%(ﬁt

i's deci ded positi\n aﬁehaxegealﬁrﬂa@%ﬁs;%qm atedh Wiid Ceaddd Afy 1GTRALLY +
i ncl ude, 10 for exa;g Jones- Mbte type hypersensitivity transiently

i nduced by bg sHupPtY tVET GIRRPTIR® (HRe VALKE, OEoRLRET - afIMer Y ?%ﬁERQRﬁ;
such as pi ciyhuehl fitde: eraplspNlnt@xiins SHCH AS:e) ARARCSA N, BB Fsensitivity

15 <o some drugs, and some of autoimmune diseases.

Most typical phencmenon belonging to cellular immunity is the
well-gnown tuberculip allergy {almost synonymous with tuberculin
hypersensitivity) . Tubsrculin allergy is a delaved allergy
Lriggered by the infection by tubercle bacillus. The alleargy is due

20 to the infection by tubercle bacillus and can be induced by cansing
immune regponse by intracutanecusly injecting, to a living hody,
tuberculin protein produzed in culture supernatant of fTubercle -
hazillus. )

Delayed allergy is an allergy mediated by T cell {memory T cel.

15 memnrizingantigen) sensitizedwithanantigen. Theallergyiscalled
"delayed typs,” bkecause it takes 24 to 48 houxrs for a living bhody
sensitized with the antigen te express allergic response with
inflammation induced by the memory T cell when contacted again with
Tthe antigan.

30 The pheromenon of tuberculin allergy, which is a repressntative
of delayed allergies, has generally beenutilized in "tuberculin test”
to diagnose whether or not sensitization by the infection of tubercle
bagillus has already b=en established in an animal. Specifically,
The test is conducted asz follows; purifisd tuberculin (purified

15 protein derivative; PPD; 0.1ml of the derivative of 0.05pg/0.Iml

(2.5T1N for gererzal diagrostic use), which 1s tmberculin protein



or allergy associated wth graft rejection (e.g., allogenic graft) as well
as the above-nentioned allergy to antigen frominfectious 15 pathogen such
as tuberculin allergy caused by tubercle bacillus described above. in this
test, the inhibitory effect of anti-ASLIM antibody or. delayed-type
hypersensitivity (del ayed allergy) was evaluated by wutilizing the
above-nentioned tuberculin test. The test was 20 conducted as "all ows; Each
of cynonol gus nonkeys (nale, body weight: 6.0-8.5kg, Environnental

Bi ol ogi cal Life Science Research Center Inc., 3 individuals in each group),
whi ch had been sensitized with BCG (Bari ljl;& de Calnette et Guerin), which
is an attenuated |ive bacterium of 25" bovine- type tubercl e bacillus, was
anest heti zed wi.th Eeta m ne EuXdrochlorlde (7?0 i ntramuscul ar

i nj ection) PUrid iRk AhFREnEUERTRHRE tt€§*?r§l\ﬁptP%%ﬂrHéﬁcdt%énﬁé%‘mﬁ%lml?
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injection siteslindividua n.the chest. The di stances between the

injection. SIFsiifBeFUF saallﬁﬁuésv@ Ee3 Bhf mlsstgean: @pd the Breepce of

sol ution of imfwtiant bf hiiimdrAld IMdnee! eaal be alltddiotied Tl 36; Qe Moy
10.g at each inj ection S|t§,) and tuberculin (444l of physi ol ogl cal

sal i ne): ?( 2R 31" @R Lol i TRE SR IRInRR- 2RE th'arfeﬁ?lna{a e nelictn ahan Jam,
anti body (JNaenl8ge 5211153,203;099 TG Eaah ;i ﬂfep{ E9nw Stk L)t rhHBE Ul By than

[4g/im of physiological i ne phaosphat e buffer (PBS ( as _ a
control: (4) ha%@a %%F%és }’aﬂg%éﬁ Cbiépw 2% at PRI & slpé»aamﬁl%e.n. the
anti- i _fImte@tylagaab*deiaeﬂﬁssaﬁ.oae (0 . 2ny; 10g at each inj ection
Contron (555 5 RSt gy SRR Pt e e Pkl
( Exanmpl @0c2-£5r, e@aBplye, mmgeam{emmm Gl!q!fple@laealstelvamgi h:ula.aeﬁ:ahtxy induced
(4]Iglln1 o;bﬁj smii gi cal sal )m__%s a_ne tlvlg(contr hour s

T ol r af téf
i nj ection of**edcR™eanpl e 1"fthér" aXi &' a T 7684 a&f}‘efgﬁn%% A3
each inj ectauwh sist piweyk mﬁeh@mtﬁi ttm melrm mordnst becar ea GfibEhESE ethmeger,

The result o%‘ %haggg&nagéﬂaetec?ﬁuth graft refection {e.g., allegenic graft].
as well as the above-mentioned allergy to antigen from infectious

15 pathogen such as tuberculin allergy caused by tubercle bacillus
dascribed above,

In this test, the inhibitory seffect of anti-AILIM antibody on
delayed-type hypersensitivity (delayed allergyl was evaluatsd by
utilizing the above-mentioned tuberxculin test. The test was

20 corducted as Zollows:

Each of cynomolgus monkeys (male, body weight: 6.0-8.5kg,
Envirnonmental Biologiecal Life Sciennz Research Zeanter Inc.; 3 -
individuals in each group) , which had been sensitized with BCG (Bacille =
de Calimette et Guerin), which is an attenuated live kacterium of

25 bovine—-type tubercle bacillus, was anesthetized with ketamine
hydrochloride (10mg/kg, intramuscular injection), and then any one
of the tast samples indicated below was intracutaneously given with
& cuantity of 0.i1ml to each inj=ction site ({6 injection
sitesfindividual} in the chest. The distances batween the injection

30  sites of the sample werse 3 cm or longer.

(1) 1:1 mixed solution of human anti-human AILIM moroclonal

antibody (TMab-136; 0.2myg; 10ug at each injeztion site) and tuberculin

{4pg/1lml oI physiological salinej;
(2] 1:1 mixed solutign of human anti-human AILIM monoclonal

35 antibody (JMab-136; 2mg; LOOJg a< each injection site) and tuberculin
f4ug/lml of phyaic:-lc:gical;l saline) ; '



The result showed that redness due to delayed allergy was significantly
inhibited in any groups subjected to injection of the 15 anti-AlLIM

anti bodi es, as conpared with the control and negative control groups. The
inhibitory effect was conparable to that of the steroidal anti-inflammatory
drug used as a positive control. Exanple 12 Analysis for the expression of
AlILIMin various tissues 2D of patients with graft versus host disease

(G IH) Expression of AILIMin a variety of tissues obtained of biopsy from
patients, who were recipients subjected to transplantation of al_logeric
graft from donors and had been di agnosed c| EE\/ ally to be affected with
acute or chronic graft versus host di seaseé( HD) afte. 25 the

transpl antati on, was anal yzed by a conmonly used nethod. Tissues were
stained with hE afd} hpheaphate- buddrrA(EBM tronoct oral camtidbdy  (JMab- 36)

prepared in the =l ) e al S, ¥ arrie t i ng. 33,
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signal in, nonkeyZqd h@lﬁIETﬂ@téipéﬂmmmc@fdmtc@d sampeanphe Bafias axis and
demonst [t ed; thaty. sther UL 20URN AL ML TNAcL 208l AL BB £3. LA NG,

pa

present invention are ca ing the proliTeration of
call via caherakeingtt nBehbrEnReFscel | response, specifically, controlling

10 the transductipp, ﬁkl\/g_geghg;,gdlg%{q]_[?g at-ory signal to the cell. :n

this test, it was ana{:yze whet her or not human nonocl onal anti bodi es -
exhibit activity Bie ehRBAEENGECERE fhalti redarsen dok monkdglavedet)ldngyt hees

sane net hodgagndescihbeg 1 M B¥orh & o/ any I dup Pl ket 0f taNt iR on of the
15 anti-AILIM antibodies, as comparsd with the contrel and negative
contral groups. The inhibitery effect was comparable to that of the

steroidal anti-inflammatory drug used as a positive control,

Example 12 Analysis for the expression of AILIM in various tissues

2D of patients with graft versus host disease [GVHD)

Expression of ATLIM in a variety of tissues obtained of hiopsy
from patients, who were recipients subjected to transplantation of -
allogenic graft from donors and hed heep diagnosad clinically to br
affected with acute or chrenic graft versus host disease (GVHD) afte

23 the transplartation, was analyzed by a commnonly uzed method. Tissues
ware gtained with EE and human anti-human AILIM moncclonal antibody
{’Mah-36) prepared in the Example described above.

Analysis was carried out using 33 samples form warious tissues

cgllected from acute GVED patlents (28 cases) as well as 3 samples
30 from ehrenis GVHD patient {5 cases).

Results were as follows: AILIM-positive reaction was found in
15 of 29 samples of skin tissus; in 1 of 3 samples of stomach tissue;
and in 1 of 1 sample of colorn tissue; whilch wers all shtained from
acute GVHD patiants. AlLIM-positive reagtion was found in - of 3

35 samples of skin tissue; in 2 of 2 samples of colon tigsus; which ware

all aptained frem chronic GVHD patients. Further, AILIM-positive



15 Anti - human CM nonocl onal anti body SP34 (3D Pfarm ngen) was diluted with
phosphate buffer (PBS) to a final concentration of !Vg/m - The

above- prepared human anti-human Al LLM nonocl onal anti body WAbi 36 was dil uted
with PBS to a final concentration of 40yg/m. The antibody sol utions were
further diluted with PBS to prepare various 20 concentrations of antibodies
(40g/ M -0. 064pg/ M} <13-2> Coating of mcroplate with anti body Each wel| of
K-well mcroplates was coated with anti--human - CD3 nonocl onal anti body
SP34 (Il pg/m; 25Z to each well) and the human - anti-human Al LI 4 nonocl onal
anti body OMAb 36 (401g/m -0.054g/ M ; 25 25 to each well). The plates were

i ncubated at 3100 for 2 hours, Subsequentiyg the antibody solutions were

di scarded, and cach well was washed 3 tines with PBS. After the wash,

RPM 1540 nedi um containing 10% FCS was added to each well élOO)lI/meII) :
and the pl atE32Cedevpfickidredrnatl 87 &3 srnnlendn “iNmsstenpéérayt lusphocots
the plates 30rveF€s €0 ez fded Nk Bodi es nentioned above. Control
experinents were carried out in the same nanner using plates coated with
human anti-ELI? nonocl onal antibody WOOL See the preV|ous Exanpl es) as
control antigodiers iinst gad10k <y hor M .
ant i bodi es, ] of: i oo vims
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celI's were sgpaat£sh Hrem-bPsh ¥ R e ! n
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RPA- TS ( BD- Phid fPAGERL L ingnthe fpiae T gelh kaorees® (3 PeethiFy L hnd canrmga\g@m
Sorter. [ cetile tSAWBHUWAS odled RTLASINES! At ASMRGULARBLEO s 1 JYRNKeY thokt $
were CO suspended, in RPML164D nedi um cont ai ni ng 10% FCS. Thus nonkey T_cel

suspensi on (X1l midT S Frégured. Wpashas %mmcmft%rh@mef) meapt?&%al

USIt ng (rjn Cr opd ot S piad L6 b canitiviugery 6Raaiinpedy 1 b ligidathuiede AbhkM
anti body

T cell by the same method as described in Example 7.

<13-i>» Dilution of antibody

15 Anti-human CD3 monoclonal antibedy SB34 (BD-Pharmingen) was
diluted with phosphate buffer (PBE) toa final concentrationof ipgg/ml.

The zbove-prepared human anti-human AILIM monoclenal antibody

JMAbI3E was diluted with PBS to a final cancentration of 40ug/ml.
The antibody solutions were further diluted with PBS toprepare varicus

20 concentrations of antibedies (40pg/mi-0.064pg/mll.

<13-2> Coating of microplate with antibody

Each well of %€é-well microplates was coated with anti-human -

D32 monoclonal antibody SP34 [1ugdml; 25p) to eack well) and the human

anti-human AILIM monoclonal arctibsdy JMADI3E (40Ug/ml-0.054pg/ml;
25 25ul to each well). The plates were incubafed at 37°C for 2 hours.

Subseguently, the antibedy solutions were discarded, and cach well

was washed 3 times with PBS.  After the wash, RPMI1640 medium

containing 10% FC3 was addad to each well {200l /well), and the plates

were incubated at 37°C for 1 hour. Thus respective wells of the piates
30 were c¢oated with the antibodies mentioned above.

Cantrol experiments were carrisd out in the same manneX using
plates coated with human anti-XLE monoclanal antibody (IMab23; sea
the previous Exarples) as contrel antizodies instead of the human
anti-human AILIM monoclonal antlbodies,

35 The microplztes coatad with the antibodies were used in the

followling assavs.



i5 Siman T cell suspension was added to each well of a microplate coated
with the anti body nentioned above and the plate was incubated at 37t for 2
days in a CO, incubator. After the culture was conpl eted, respective

m croplates were wused in the follow ng assays: 2C <13-5> Determ nation of
proliferation activity of T cell Methyl [3H thym dine (0.54C | well;

Amer sham Pharmaci a) was added to each well of the plates after incubation,
and the plates - were incubated at 3 7C for 6 hours in a CQ2 incubato,.
After incubation the cells were trapped on GF/C filters (Packard) by using
a Cel 25 Harvester. Subsequently,. the flltfgi)mere dried at 4090 for 3 hours
or longer, andthen McroscintiO (20Allmel ackard) was added them-z-0
Radi oactivity of 3[i incorporated in the cells trapped on the filters was
measur ed by<é3pﬁ@bﬁﬁﬁéﬁr@tepnCEﬂNﬁpnkeyaﬁahyze thepdegiee of T cel

proliferation aft it 3 h shown in ures The
result of this asggylgﬁ%mga #%@ ds?ﬁgaﬁu I?% gﬁ?@ ﬂgpaﬁPEEganwpﬁkEYs and
proI|ferateGD@@@@ﬁdﬁﬁgG@ﬁlﬁWenaﬁr&Hﬂnunauyﬁhydéﬁﬁltﬁbkﬁdlmhe&&h*QEQEbéﬁﬁén
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det ai S an exanpl e 1s_based on estimatin
i nhi bition EBHPﬁﬁéiEPndlﬁb@%éﬁﬂéedpﬂdhﬂﬁiaHﬂmmmme&lLT NI(hASL M | gFc) and
soluble huapa_ALLEM kI gang,£HB7h- 1gFc) caused by the substance. cl4-1]

Sampl e The follomnng sanpl es were used: él) Strept avi di n- HRP (' Sout hern
Bi ot echnol oéy Adsbpins B§ing microplate coate with anti-human CD3 antibody and

anti-human AILIM antibody

15 Simian T ¢2ll suspensior was added to sach well of a microplate
coated with the antibody mentioned above and the plate was inzubatad
at 37C for 2 days im a C0, incubator.

After the culture was completsd, respective migroplates werse
used in the following assays:

20 <13-5» Determination of proliferation activity of T cell
Methyl ['Hlthymidine {0.5uCi/well; Amersham-Pharmacia) was
added to each well of the plates after incubation, and the plates
were incubatedat 37C for 6hoursinaChs incubator, Afrer inesbatior
the ¢ells were trapped on GF/C filters (Packard) by using a Cel.
25 Harvester. Subsequently, the filters were dried at 40°C for 3 hours
ar longer, and thenMicroscinti @ (20pl/well; Packard) was added thereto.
Radicactivity of *H incorperated in the cells trapped cn the filtsrs
was measured by a p-counter (TOP COUNT) To analyze the degree of T
cell proliferation aftar tfe culture.
30 The result is shown in Figures 73,

The result of this assay showed tThat simian T cells wers
significantlyproliferateddepending on the conceptrationof thacells
whenmicroplates weare coatedwith anti-fuman AILIMmonaclonal antibody
[haman mmnoclohal artibody or mouse morneclonal antibody}l fogsther

35  with anti-human CD3 antilody.
The result also 3uggests that the human anti-human AILIM
s



Inc.); (2) Soluble human AILIM Iligand (fusion protein between the

extracel lul ar region of human B7h and the constant region of human 1gd) ;
20 The protein was prepared by the nmethod described below in <14-2>; (3)

Bi otin-1abel ed soluble AILIMIgFc; The AILIMIgFc was prepared by further
purifying the antigen obtained according to the saa:c .,ethod as descri bed
in earlier applications (JP-A 11-29599 (Exanple 16 (2)) and W98/ 38216
(ZxEur.ple 25 16 (2))) of ar_e of the present inventors, Tezuka; (4) Human
anti - human. A: LI M nonocl onal anti body (, 1Mab--136; described above) ; (5)
Human anti'-KLH nonocl onal antibody (negathwe control antibody; JMab-23;
descri bed above); 30 (6) Phosphate buffer (PBS (-); N kken Seibutsu) (7)
PRh" | 1646 nedi ur’rléNi kken ei but su) &ﬁ?e Fetal calf serum (FCS;

JRH Bi osci er RgRoc¢agl 3% ¥ Sy hheaPBEARAT( SBRenSighegan (Rioyd TReawpdey
(BioRad'); 3a1fi#)ank haveatistxat @iepra pegenatDakn) fﬁﬂxé"gﬁn%rfeﬁéfﬁéﬁ' drels,
sol ubl e human AlLIMIligand (fusion protein. 132 (hB7h-1gFc) of

extracel lul ar region of human B7h and the constant regi on of hurran :94d)
Total RNA wagyxpkgpared Erseabmymﬂe@@rdfpm@tabdbf@@dl&%l\f%ng@@@w%%%;mg
cells in the sane manner as,_desc irbed in tne |—xa |e abovVE. . 5 CDNA
synt hesi zed E Fhe=% Y} )L i L 1444 y usi ng
Super scri pt Prea”pi'rﬁéﬂ@éﬁocﬁ'f%ﬁﬂnfﬂzﬁdﬂtir&é@”ﬁmﬁg\‘&%&ﬂe%%af Was
(G BCO-BRL), Subs que pri.

(5' - GAGGTCT &@F@@A@r@@u@z@ ISHORGANES) CRRRFHR) oIk PindxRg|
restriction &btﬁlﬁmﬂ SiooEnesr AILIM ligard {B?thTRPlfGLEDILTCDS}

(5" - CACAGGACAGCCA! T CCCA D. 40, Vi Bam restriction
site at their r espﬁ% |%rﬁ%§g\/\é’ge Egﬁsinaﬁ)é HNEE%%?@ o in felfgii gy an
cDNA g;mxmli ngxh:hﬁlexi.d: aceded oul astiegt Doy, O{]y ITEeAl EhM ﬁegﬁﬂ@l of iBARbiBYen
PCR. y using the cDNA a t he L her ir. 5P§:Rwa
conduct ed to° Br%beapérqgéﬁﬁl%ea gpf%;.‘g?f%ﬁ‘d Lgﬁ'gﬁgd#&#ijl\ggc I soluble
human AILIM ligand {(hBVh-IgFc) caused by the substance,
©14-1> BRample

The following samples were used:

15 {l} Streprtavidin-HRP {Scuthern EBigtechnology Asscclates,
Ing.};
(2} Soluble human AILIM ligand (fusion protein between che

extracellular region of human B7h and the constant reglon of human

IgGLi);
20 The protelnwas prepared by the method described below in <14-22>;
{3} Biotin-labeled saluble AILIM-IgFc;
The AILIM-IgFr was prepared by further purifying the antigen
e obtained accorfing to the same method as described in sarlier -
applications (JP-3 11-29599 (Example 16 {Z}) and WO38/38216 (Example
25 18 (21)) of one of the present ilnventors, Teruka;

{4} Humaa anti-humar AILIM monocionzl antibody (JMab-136;
described above);
{5) Human anti-ELH monncleonal antibody {negative control
antibody; SMab-23; described above};
30 {6) Phesphate buffer {PBS (-); Nikken 3eibutsul;
{7) PRMI1E40 medium (Nikken Seibutsu);
{8} Fetal calf serum {FCS; JRH-Biascience);
(2} 30% Bovire serum albumin (B3A; Sigma);
10} Tw22n20 (BicRad};
35 (11} TMB® subsirate chremogen {(Dako).
<14-2> Preparaticpn of s50luble human ATLIM ligand (fusion proteln



ends thereof containing cDNA encoding the extracellular region of human
B7h. The resulting PCR products were digested with Xhol and BanH, and
fracti oned by agarose gel electrophoresis to isolate a band correspondi ng
to about 720-bp cDNA fragment, that was predicted 20 to encode the
extracel lular region. of interest. The isolated cDN A fragnent was

subcl oned into plasm-id pBluescriptllSK (+) {Stxatagene) pre-digested with
}Chat and SarnH - It was verified that the cDNA fragnment contained the
portion encoding the extracellular region o' human B7h by sequencing

anal ysis using an automated fluoranetric DN 25 sequencer (Applied

Bi asystens). On the other hand, DNA encodi #8<Fc of human 1gd@ as a fusion
partner was prepared as a BanHl - Xbat DNA fragnent (about 1.3kb) by

di gesting a (pasTigtchsee teebktr¥0dl Dlla P rk303 0138 Buumh397 h RePaL £ oY PE.
Seed at al. , at the Nhssachusqtts General-Hospital) with BanFl 30 ang Xﬁal.
Thi s fragnefdéht &nddMefonE®rcodi ng the hinge regions of human | gGlL,

CT12, and Cy13. TherXhoRnBamaR fframnt @nGOdhatt e oAl e kegioha

of human B7h ( h B7h) , and the BanHl - Xbal fragnment  contai ning exons

encodi ng?cREGHPENAREd 2} HEST Iote aEnaA*PRgoE HRBRET thad daskhe E@@nsse above,

were subgl o i d i I CLipt F: t qq@%ﬁ) late

pre-digegteggﬁﬁtﬁégﬁ%ﬁpgﬁﬁﬂ&%gFFE%§§£h%Jgg%hggﬁ%F?FQEH§%%Ia daﬂé%tgwaéEFed
with }Choi ahd karstgdpPepsraciiphaPFrafrehtiedbien 156stlan dom ditmisigStasidn

DNA betmeencgumesﬁﬁkh@%qglq@mgo@agm@n~of human B7h and human [ gFc. By using
T4 DNA |igase, this fusion DNA fragnment was inserted into an exprassion 5

vector fMEL8S (Me@RP&FIPRMIABKogy, Vol.20, No, 1, p.27-32,1990, and 5'Primer

" Handbook f qs ' GenereTEngicresctroaTAcExpessoentatcMed] cadie, 15 ueR| @8 Nhaving
Yodosha, . pp,,, 101-107, 19921 bet ween. Xhol and Xbal sites, %o constryct a
pl asmi'd - PhBFHCY gFc.  RanbF&yEICEHEY cells (ARSE CRL- 16513°¢Cul t ured FoPh&meT)

sub- conf | uent 'HrasHERATBdIMNGGarRatacngsteskCcEetad ' c3ED IS @NHaving BamF
anpicillin, were.transfarned wth the glasniggf B7h-|§gc‘b | ectroporation

: e
Lo yield tARSFEATERBA IS @ TRASCF ATSPBF Tod Caa i ai o 8l Pn@ant gynthes ized
expr esshB7htbgdng Dyfy eDith wricndg inheifd axses o, T ber ASE104 ofgdimim SDLIM 2igand

hours. 15 HEZB-LgFC Was PUrLlled by 48 0GR BT 9t elh. 5 Senhar ese ALV LYs o
15 PCRwas conducted to prepare a DHA having Xhol and BamlI at respective
ends thersof conrtaining cDHNA encoding the extracellular region of
humarn B7h., The resulting PCR products were digested with Xhol and

BamHI, ard fractioned by agarose gel zlectrophoresis ts lsolate a

band corresponding te about 720-bp cDNA fragmentc, that was pradicted

20  to encode the extrazcellular reglon of interest. The fzolated cDNA
fragmant was subcloned into plasmid pBluescrips IT SKE (+) (Stratagene)}
pre~digested with Xhol and BamHI. It was verified that the cDNA ~
fraygment contained the portion encoding the extracellular region of -
humar 87k by sequencing analysis using an automated fluaorometric DH..
25 sequencer (Applied Biosystems).

On the other hznd, DHA enceoding Fc of human IgGl as a fusion
partner was prepared as a2 BamBI-Xbal DNA fragment ({about 1.3xb) by
digesting a plasmid {(ss=s, Cell, Vol. 61, p.1303-1313, 183%0; preparad
by Dr. Seed et al., at the Massachusetts General Hospital) wich BamRI

30 and Xbal. This Fragment contained exons encoding the hinge reglons
of human IgGl, CyYlZ, and Cyl3,

The XhoI-Bamil fragment encoding the extracallular rsgion of
numan B7h { h B7h), and the BamHI-Xbal fragment contatning exons
ancoding Fc tabbreviatedas “IgFc”} of human TgGL, prepared as described

35 zbove, were subcloned intoa plasmidpBluescript 11 SK {(+] {Stratagens]

pre—digasted with Xbtol and Xbal.



col um (Arnersham Pharnmacia) as follows: The above-nentioned cul ture
supernatant was centrifuged to obtain centrifugal supernatant. The

resul ting supernatant was | oaded onto a Protein G Sepharose affinity colum
pre-equilibrated with a 20 binding buffer. Subsequently, the colum was
washed with the binding buffer, and then elution was performed with an
elution buffer. The eluted solution was recovered and then dial yzed agai nst
phosphate - buffer. The outer dialyzing buffer was changed tw ce or nore.
Thus purified hB7h-1gFc was obtained. 25 <14-3> Dilution of antibody and
sol ubl e human Al LLM (h AILIM-IgFc) and reagtion thereof Oiginal solutions
(204gl M) of anti-human Al LI M nonocl onal anti body (JMab-135) and hunman
anti-A H nonocl onaé ant i bod \}%&ab a negative control antibody were
diluted in a seri eS*3B°&eH 131"9 % *éﬁall att@s HaDed D ad swhbitedd to
and ni xed \A/ebtcapwéhaZﬁﬁA Dt a dRitdAl Geh e dli w0 Rbak AL A8nd OFB ELSh DW%atwae
various concentrations ant i bod | uti ons were prepafed. Biotin-I|abel e&
hAI LI M | gFc Fgf/?%léacﬂﬁ% &?&éﬁ%‘r 8% Ba D AR RRdelURRcIR S cadlh Long Ad

prepared sol pNRONsyaMd h rhaki ﬂml@@mmffa@h@m@ was! DEs & €64 i 3 ei?zws.ls@eﬁ
wer e miqs__g wel | _and ué)jhag 1 ar[qrp erature_for_ 30 mnutes

<14- 4> ay VPGFC FI%IEQJCB( 16f 9DG 19N MRS EBNAT® ot Poddy 3o 19%hi Bre
t hlel bi ]Eldl nngEhmBBﬁohEblrld\édegﬁ@ Bl fidAinigg FE R ineake \Wasi iadded $10836Rt ,
wel |l of a

m crop 5Ql1.wel ) (BOOn I The plate was seal ed
and t hen mcEmngla r 5 athgg)wé qgfyﬁoﬂ?“w%eéﬂ %kmﬁﬁrﬁgbﬁérﬁ)’vﬁ# FOMRCEEEH -
wel |, and the mhhaiﬂepeﬂi?\}ash@ﬂcS times with PBS [1264I) . Subsequent ly, PBS
containing 0, 5% | we ded eac o hl
unr eact ed si xes. ?% ‘%) ST éégseal(é ‘%;qub E5§$00‘:}" ufe’ hoUF’ be
After hi_'_ridhbahizbﬁgnnﬁhmmt uimohmme@memnmwmamdmﬂ szaif, sBruar end
washed 3 t| PBS f 1 nt | L€ h sg .l
prepared in <§HW§E'E}“J'§ d'(q]'z%’ )traﬁét}%gﬂgﬁ e pﬁ% Iirgsguégl e@gé—)ﬁﬁ ';)Fc By
i ncubat ed at e3#ttfopotathour to Spletd onr wasiomnad/taellfsr.om each wel | . The
wel I s were washed i u nt.al.ni % w (1 Q)
pre-heated at 37C. ubg%ﬂﬁ%%&%%ﬁllg g%gtéafmrjiflﬁa g %}0 %{Pr]{%s?sﬁg?io o Ibi{)

was added tocedshringt themnin serum-free A3F104 medlum for 72 hours.

15 HBTh-IgFc was purified by using a Protein G Sepharcse affinity
column [(Amersham Pharmacial as follows:

The above-mentiocned culture supernatant was centrifuged to
obtaincentrifugal supernatant. The resulting supernatantwas leaded
onto a Protein G Sepharose affinity column pre-equilibrated with =

20  bindingbuffer. Subseguently, the columnwas washedwith the binding
buffer, and then elution was performed with an eiution buffer. The
elutad sglution was recovered and then dialyzed against phosphate -

- Luffer, The outer dialyzing buffer was changed twice or more. Thus -
purified hB?hwlg?c wai obtained.

25 £14-3> Dilution of antibody and soluble huwmza AILIM (HAILIM-IgFC)
and reaction thereof

Grigiral solutions (20ug/ml) of anti-human AILIM monoclonal
antibody {JMab-3136) and human anti-¥LH rmoncclenal entibody
{TMab-23) as a negative control antibody wers diluted in a series

30 of 1l levels, and each sample (200ul} was combined and mixed well
with 200pl of RPMI1640 medium containing 10% FCS.  Thus various
concentrations of antibody sclutions were prepared. Biotin-labeled
RBILIM-IgFc (2ul/tuba; final goncentration LUg/ml} was added 1o each
of the prepared solutions with various concentrations. Tharesulting

35 solutiors were mixed well and incubated at room temperature fer 3G

minutes,



the plate was incubated on ice for 5 mnutes. Solution was renoved from
each well, and the wells were washed 3 tines with 0.1% Tween20 [126l}.
Subsequently, Streptavidin-HR? (50pl/well} was added to each well". The

pl ate was seal ed and incubated at rcomtenperature 20 for 30 m nutes.

Sol ution was renoved fromeach well, and the plate was washed 3 tines with
PBS contai ning 0.1% Tween. . 2D (120l). Subsequently, TWMB* substrate
chronmogen (501 /well) was added to each well and the plate was incubated at
roomtenperature for 20 m nutes Subsequently, ZN sulfuric acid (50j/well)
was added to each wel _ 25 to stop the reaction. Absorbance of each well was
measured at a wavel ength of 450nm by a THERMO max fol ecul ar Devi ces)

Resul ts are shown in Figures 74 to 76 The results showed t hat anti-AILIM

anti body ha h IVIt i nhi e bi bet ween hAl LI M| gFkc and
hB7h- Ig%c |%l§ E gﬁéﬂgﬁﬁ ﬁ Hn@ '%bggggﬂﬁﬁF"Q£%%F &ﬁﬁPg% dy to
i ndi cat SS thammﬁtas.hgybsyama?q betwéaﬁt nammyrgm mfsmrh%gmd can be
utiiized to scree nd..i denti stances capabl e ing.to AlLIM or
AlLIM i gand (forp%?én%$ c W%ﬁ?#ﬁ%‘&@ S SAfith {??@L 8% ol qurﬂg% L wei-grpplate
conpound) 335B4arpeEl’ Eeomcﬁgﬁuetm]qf hunes ARfde hagaglaé\iéal\éﬁ@%nom%ubat d
anti body 135 Itjg#(ffy bi.t .t he pr% {eratl on of human T cell associated wt

t he sd@&t IALLFRMHAI LI M %ﬁHﬂ“ﬁ@&l&?@&végsbhﬁﬂlﬁﬁéﬁy“§ﬂéna¥n¢ttM@s

anal yzed Wh%tall@lé ekeraokashedart itimemneAZL | ¥4 sronoed epal a@ﬁb@@@lﬁ@&t
Ted ated by SAPERRUND (he S aerab B AR Yectideddseassh The %%e.%%%@a'e
of inhibitouprehtess oitdde hmhanplaaamamﬁaneal kAl TRAEBAeBAl 2 8T POLYr On
(B Brrey G861 A Siast B BRb A R e v et Shtectst 1
nonocl.oral a&tébedybéﬂﬁB tiﬂ@l:ﬁI&hS@@ﬂ)fymﬁuluhIusﬁﬂsaqhhnnm9$phatﬁ atht B
(o b7h 1 g B LR R i d L 671 rowBee 1 00 achs i - omcoRes arton
of 40g/nl. Whe aﬂ&lémbdeynd siglauttiadresd \Hé?f@lrﬂdterl didutt ed seilbi iBBSwb e peepas.e
various 15s¢eRCEILY 31d1aNS She i POUES (4OBOLM O RBARA/MH RPUI 1540 medium
containing 10% FCS (12041} pre-heatad at 37C. Subsequently, BBS
15 contealning 3.7% formalin (l00ul/well) was added Lo each well, and
the plate was incubated on ica for 5 minutes. Solution was remnved
from each well, and the wells were washed 3 times with 0.1% Tween2(
{120pl). Subseguently, Streptavidin-HRE (50l/well} was adced to
each well., The plate was sealed and incobated at room temperiaura
20  for 30 minutes. Sclution was removed from each wall, and the plats
was washed 3 times with PBS containing 0.1% Tween20 {120pl).
Subsequently, TMB® substrate chromogen (50pl/well) was added to each
well and the plate was incubated 2t room temperature for 20 minutes

Subsequently, 2N sulfuric acid (50pl/well) was added to each wal.

25 to stop the rzacticn. Absorbance of sach well was measured at a
wavelangth of 450nm by & THERMD max [Molecular Dewviceas).

RBasulte are shown in Figures 74 to 76.

The results showed that anti-AILIM antibody had the activity
of inhibiting the binding between hATLIM-IgFe and hB7h-IgFc in a

30 dosage-dependent manner.

Accordingly, this Example indigatres that an assay System
illustrated by the presentmethod canbeutilized to sereer and identify
substarces capable of binding to ATLIM or ATLIM ligand {for example,
antibody ¢r synthetic low molecular weight compound) .

35 '
Example 15 RActivity of fuman anti-homan AILIM monoclenal antibody




<15-C Coating of mcroplate wth anti body Each well of 96-well m croal ates
was coated with (1) anti-human CO38 nonocl onal antibody OK-T3 (Sp g/ m; 25I
in each well) and hB7h-1gFc (40pg/ m-0.064Lg/ M ; 2591 in each well), The

pl ates were incubated 20 at 37t for 2 hours. Subsequently, the antibody
solutions were discarded, and each well was washed 3 tinmes with. PBS -
After the wash, RPM 1640nedi um containing 10g FCS was added to each welLl
(1001 /well), - and the plates were incubated at 3790 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 parsons
and the nononuclear cells were fractionategsby density-gradient
centrifugation using LynphoPrep (Nyconmed). According to the experinental
manual , hung T cel ls were sear@t ed from_t he human 30 rmnonucl ear. cells by
using a Pan-3 S HEY ; 2 : pLy
count was deteammﬁtm WA mmam-bermyth hgnmeau@f&ach@@ltlmu\ﬂ@f@r Us
|naRPM1640ma|mcont nin @
Al LIM onocl onal  HntrBati sE: YB6 CPOB)ATGPRE) T Atk ETNES| Ayt BERF opral

(1x106 cel |l Siﬂ&)hccﬁf&sphepahedpMEmﬂclubﬁrﬁd_o@tb&ﬂoﬁhgﬁﬂﬁei Wt hQty38n the
i.- ELH _npnocl onal .anti JVMAb 2 g/mM) was used

i t )
e oe & iy B AAPRBOde O e SULBE PRyt ee | H F TS RAchiReRcT

as descri bedzabby ehadufimam Ermeldemwo&f G.ia.@;@.b/l%h:hr ebx:0h cel Eﬁé"“ﬁ» Aar.
| at e wth anti unman

was added to_each wel | cro 0
anti body and® INE#H" ﬁgng ?ﬂ%ﬂﬁfﬁ?%l \ﬁé‘é: %1 ﬁé’uB&t GRH L P ER Wlﬁndé%‘*‘??ﬂa
COz i ncubat dny cﬁﬂlﬁa@tm;f; aumanau Eeﬂ]lma‘ltmrmilﬂ-ﬁiﬁ.@hﬂeﬂ B AWAEMREQZGLS6eLIcos) |

Met hyl ["HIt .5 mer sham Phar maci a) was added to each
wel |~ of the% g) rbaffltﬂlg:r @ulot t‘lg’r?é Yand the plates -0 were incubated at

3712 f%rLUG hours |M1ta—ﬁﬁﬂanncnﬁamonacwﬁabranmm;a,t IOHE3 t{relCRS-BelE) was
trapped on

Lhe 111 ter's SRR TE BROSOEAFoPu ERBWTED) i 2 Shmach o o ey DA

6 (201 /well; Paclifa:led.}oit\m]sladdmbrt hétéﬂo],:.gd?&dﬁm&éhr—&trﬁy}olfanﬂrhrqﬂ:abpuea&aesi

Cha ©5 YRR AP AL R BB Pl 2 oI

solutions ware furt"ler diluted with PBS to prepare variocus

15 concentrations of antibodies (40ua/ml-0.064pg/ml).
<13-2> Coating of microplate with antibody
Bach well of 96—well microplates was coated with (1) anti-human
CD3 monocleonal antibody OKT3 (8pg/ml; 2511 in each well) and RB7h-l1gFc
(40Uy/ml~0.06840g/ml; 2541 in each well). The plates were incubatad
20 at 37C for 2 hours. Subseguently, the antibody solutions were
discarded, and each well was washed 2 Times with PBS. After the wash,
EPMIl&40 medium containing 10% FCS was added to eachwell (100pl/well),
and the plates ware incubated at 37C for ) hour. Thus respsctive
wells of the plates were ceated.
Z5 <15-3> Preparaticr of human T ce=l} suspensian
Peripheral blood was collected from nortmal healthy persons and
the mwmongnuclear cells were fractionated by density-—gradient
centrifugation using LymphoPrep [(Nycomed). According Te The
experimen=al manual, human T cells were separated fro.;n the human
30 mononvclear oells by using a Pan-T cell Tsolatien Kit (Miltenyi) and
a Magnetic Sorter. T eell count was determined by using a
hemacytomater. Human T cells were suspendad in a RPMILS40 medium
contalning 10% FCS suppliad with human arti-human AILIM moneclional
antibody JMabi36 (20pg/ml} . Human T cell suspension (1x10° cells/ml)
33 ©prepared was incubated at room temparature for 30 minutes.

Human anti-K.H monoclonal antibody JMAD 23 {20pg/ml) was used



cell proliferation after the culture. The result is shown in Figures 77. The
result obtained in this test showed that human T cells grew significantly
dependi ng on the concentration of human 87h-1gFc {in 20 the assay using the
negative control antibody). In addition, the anti-human Al L1M nonocl onal
antibody significantly inhibited the proliferation of human T cells. 4:.-
Exanpl e 16 Activity of human anti-human ArLlI M nonocl onal antibod. 25 to
inhibit the proliferation ~f nonkey T cell associated with the transduction
of AILIMAILIMIiuand-nmnedi ated costinuLarorZ signal The sane test was
conducted by using nonkey T cells instead 1@& human T cells used in Exanple
15 descri bed above. <16-1> Dilution of antibody and others 30 Anti-hunman CD3
nonocl onal anti body SP34 (3D-Pharmirger.) was diluted with phosphate buffer
(PBS) to a Risngl hegatemer apidwod fartdgedyl.. The human 27h-1gFc prepared
above was dihut.gd Witk E§§th%éa_final concentration of 4D4g/m . The anti body
solution was furthar diluted with PBS to prepare various concentrations of
the anti body 35 [4CHS: ghame 8ap08sghs Xlesc4ibed2ebwoat imgnasf Tnieklophapenwmidh

anti body 137, ' 1 - icroplate coated with_(1).

anti - human &E%R%gihaﬁqjlaﬁfzgg%%f%g% 35 ﬁ%ﬁ%ﬁggﬂfﬁ(ﬁ%i%f azg‘rlc?ﬂ?é%*&ﬁ

wel |') antl h@wate@7hitlyBati4tnyian C02DeRdgiady, a281hB hhedghc walrld) the Fletpl et es
wer e i ncubat.ed t.fo S equently,.the. 5 _antibody sol ution was
i scar dod. SRaeBAERA v Ea/g:shﬁ#sh%a“%pfu G BRI o L he wash

RPM 1640 nediiGmbeoRedeninagatowces wislisduaticn a2achvisll c€106pdiiwel |), and

(e Blat e vere Lackbal od:al o MRS phoy Thue, AGR0SRLLB B ST L
cel | . suspensiied teijsaehiphek L m?ﬁo@%ﬁc@ﬁ:ect@dftimt%amcgaﬁemhkb@s.
A fracty °”m%9@ti?ﬂcﬂﬁaﬁ%y%”agé‘§$@aiﬂc§h ﬁr%ijﬁ@%%ﬁcL'd.enshg)fél_gﬁ.ﬁgﬁgﬁion,
centrifugati on using co?repl. 0/7/A (Nyconed) . “According to the |
experi ment althfafgals WBEReyTPPEE ofs GAECr LaliegfadRapkarel) r bynitsing a Cel
trecynonnlg%ﬁrves;ér_ Subsequently, the filters were dried at 40C far 3 houi.
orlenger, and thenMicroscinti 0 (20l /well; Packard) was added thereo.
Radioactivity of H incorporated in the calls trapped on the filters
15 was measurad by a P-counter (TOP COUNT) to analyze the dagres of T
ca2ll proliferation after the culture.
The result is shown in Figures 77.
The result obtained in this test showed that human T cells graw
significantly depending on the concentration of human B7h-TIgFc {in
20 the assay using the negative contrel antibody). In addition, the
anti-numan AILIM monocleoral antibody significantly inbhibited the

proliferation of human T cells.

Example 16 Activity of human anti-human AILIM monoclonal antibad
25 +to irhibit the preoliferation of monkey T cell assocliated with the

+ransduction of AYLIM-AILIM ligand-mediated costimulatory signal

The samae test was conducted by using mornkey T cells instead
of homan T cells used in Example 15 described above.
<lé-1>» Diluticon of artibody and others
39 -i~human CD3 meoneclonal antibody SP34 (RD-Fharmingen) was
diluted with phosphate buffer (PES} toa final corncentration o lug/ml.
The huoman BYh-IgFc prapared above wasg diluted with PBS T2 a
firal corcentration of 40pg/ml. The antibody solution was further
diluted with PBES to prepare various concentrations of the antibody

33 (400G ml-0.0064ug/el) .
<16-2> Coating of microplate with antibody



15 nonkey nononucl ear cells by using anti-human CD4 anti body M T477

(BD- Phar mi ngen), anti-human CD8 anti body RPA-TB (SO Pharm ngen), anti-nouse
| gG microbead (MItenyi) and a Magnetic Sorter. T cell court was determ ned
by using a hemacytoneter. Monkey T cells were suspended in RPM 1640 nedi um
cont ai ni ng human anti - human ATLI M 20 nonocl onal anti body JMab--136 (20g/m)
and 10'a FCS to prepare nonkey T cell suspension (1xIOi cells/m). The
suspensi on was incubated at roomtenperature for 30 m nutes. Human ant

i -XLH nor _ocl or _al anti body JMab-23 (20g/m ) was used - as a negative
control antibody. 25 <16-4> Cell culture Id3he sane nanner as descri bed
above, nonkey T cell suspension (100l weLl; 1x105 cells/well) was added to

each well of a m crgphalal Eﬁa}aeii:é’!ltHi@f@ﬂ%g%lg%gs%ﬁ’ﬂt@%y{é@%&ﬂ—humn

hB7h-1gFc, and the plate was i ncubated at ays 1n a
i ncubat or. 3G¢DE5mEnC Do hi 2l oyl fSEAdt i(BDtFhafmineel] ({he)/mder AFEDNiY sack

H t Aym di ne (Q45%}i G 1 AR Pr, i a th L,{ - added to h
wel | of the &%&ll'?}es%#}tl@r&%%e cumt(iqghg?@%dat%@é%%@g Tean%%t”@&qét*
37t for 6 hodte phategOReimcihavbrtedfaerd Hhefof 1k Unatixan, ShissepidEtMer ehe
trapped ap GhEibbhieLsiPa j 35 .. | ester- ;

5 GaheibbhfeLs1 4 F GK%Q%_@Yséﬁc%giC %g.lfﬁ g’%ch HaEYeRL e Gashad 3 Fimes,

Subsequently, the filters were_ dried at ours or Tonger,
M croscinti &*ERoPAS/ wePELapmasksr dshasRESEL 6 4 ted iume con b2 L RADY ol iRASt wasf

3Ei incorpor dsinpto S n Lt S sure a

n- - count er (% *%‘%\Iﬁé%&g ngg%}él ;{/lzéeé‘l?ﬁgfegelgr' eép@f ft%lecéli'?t%?oﬁlg'?%rla%u%@b%ﬁ &
the cul ture. 3The fassdl Bioug .shBWAS i n* FRRA®. VA8 wad 1Fhefr thal plabesiwiet: ionatrhids
test showed thah epakeyeinealls grew significantly depending on the
concentration,qQf _hunan 37h-IgEc (in the assay using the negative control
antibody}” | 17*8adrt FERP3TRRESENPF - RARERAY AT LFM hotottsiR °tant | body

signifircantly inhipitgshdher PLOGET 08l EON] SOIKLYE Horf € Somcl fod RSl A
Appl i cabi Lity The human m)ngcl onal anti bodi gi of the invention sgﬁ{)abl e ..
bi ndi ng to hafBA*APEFRASFESTIIHLIEAUCL PR Ceand "RRAEPSTe dHeen it wdfient

centrifugation using NycaPrepl.077A (Nycomed}]. According to the
experimencal manual, monkay T cells were separated from the cynomologus
15 monkey moncnuclear cells by using anti-human D4 antibody M-T477
{(BD-Pharmingen} , anti-humar C0OS8 antlbody RPA-TH {8D-Pharmingen),
anti-mouse IgE microbead {(Miltenyl) and a Magnetic Sorter. Tcell
count was determined by using a hemacytometer. Monkey T cells wers
suspendsd in RPMILIE640 medivm containing human anti-human AILIM
20 monoclonal antibody JMab-136 {(20Mg/ml) and 10% FCS to prepars monkey
T pell suspernsicn ({1x10° gells/wl). The suspension was incubated
at room temperature for 30 minutes,.
Human anti-KLH moroclenal antibody JMab-23 (20jg/ml) was used -
as a nagative control antibody.
25 <lg-4» Cell culture
In the same manner as described above, monkey T cell suspension
{100pl/well; 1%19° cells/well) was addad to sach well of a miczoplate
coated with anti~human £D3 antibody and hB7h-IgFc, and the plate was
incubated at 37°C for 3 days in a CO; incubator.
30 <16-5> Determination of activity of T cell proliferation
Mathyl {*H]thymidine (0.5uCi/well; Amersham-Pharmacial was
added to each well of the plates after the cnltivation, and the plates
were ilncubated at 37°C for 6 nours im a 00: incubater. Aftsr the
incubation, the colls were trapped on GF/C filtars (Pacikard) by asing
35 & Cell Harveater. Subseguently, the filters were dried ac 40°C faor

3 nours er longer, and then Miproscintl 0 {204l/well; Packard) was



i nduces no serious inmunorej ection due to antigenicity to human, i . e. ,
15 HAMA (Human anti-nousy antigenicity) in a host, which has been a serious
t herapeutic problem (side effect) in anti body pharnaceutical preparations
conpri sing non-human manmal - derived anti body such as nouse-derived

anti body. The an tibody of the invention is thus of great value as an

anti body pharnmaceutical. 20 Thus, the human nonocl onal anti body of the

i nvention against AILTM (particularly human AlILIM and pharnmaceuti cal
conpositions conprising the human nonocl onal antibody do not induce host

i mmuaor ej ection caused by HAMA at all; and thus can be used as

phar maceuti cal preparations capabl e of coni?%lling a variety a 25 bi ol ogi cal
reactions (e.g., proliferatior. of cells expressing AILIM cytokire
producti on bydddd LtRé exps eSSi R GRd 448w iivPmyre 3@ytj_q4c\é§%p%rgt Leldrad8ath qa: ;s
(apoptosis) of cells expressing AILIM and activity o inéLcing )

ant i body- depeh@idd & diild@nss vagpressingdAby| &) B-assoteat EIDR Q0UNTe o
transducti onaedlild dresiqiad cost igmlateny 13050008 {SREONGA K3kl ) to
cell s expressing ﬁhﬁlwl and/or car, be wused to_treat or prevent various

di seases associ at éd*=wiHtH Hre 1% FARYFud §4I8ESt A -Al LI M nodi at ed si gnal ,

controllisng and i rmhebirdsQt LBEa0ASAl LANEhOE PLOY" SSwOE LS dASHRASLES: calls
Specifically,?q%lproviding Rharnaceuxical Ereparatiqns 35 contalnln% the
human anti - AITMEAIRGELGARTL AT RN W7 ORhE:F RS B 2 fokom ofohenam X erlantc

as an active(imgredise8ly ukihg PRESAdL{w. iHId1 B3 inelhreatAntiaicion
prevent, for_exanple, a variety of djseases (e.qg., ,rheumafoid arthritis,
mul tiple scl@todrsi Garar PRy OIRT S §F:13P%§rﬁ@3e"@rﬁ%?t%éﬁhhlﬁ+*f-‘?% ‘the
| i chen pl anusy st e rdWioi GndriMdvammad=qny . skin di seas e, system c |upus
erythemato su s, insu lin dependent diabetes 5 nellitus and psoriasis, etc.)
classified into autai nmune diseases or allergic diseases (particularly,
ant oi mune dirskestest adnduphel iaydd Lial ergi es by cellular i munity) ;

art hropat hies (e. g, Eheunat Qi arthriti asfeoarthritis

(ony Pt armat § ordiee nyte L EFal bt ihd i B8 ROR ' Hiiafian camapre o

reactiop.) ;bigrdifitg wehspenBdSIMdiseasSbuhln pgtiafin  aiduiehostrditaeasantibody
Gv?i0); i mmy jectiaor,.. oGl at ith, transplantatiaon l.allogenic graft

or hetarogengﬁé§%¥%%+%35%%§§§%ﬁ%gﬁﬂﬁ F§§&8§f@ﬁ%ﬁ“&&?ﬁ&%ﬁ1%ﬁ§ﬁﬁagﬁaﬂﬁ“b&néy'
or orgad$ (|HAM [Himemr bntiomgnse kntngynipaney dass hest, phichimebeespersd obie
foreign ant"tgieé}a%rauﬁﬁlcf problem {side effect) in antibody pharmaceutical

preparations comprising non-human mammal-derived antibody such as

mouse-derived antibody. The antibody of the invention is thus of great
value as an antihbody pharmaceutical.

20 Thus, the human monccleonal antibedy of the inventior against
AILTM (particularly human AILIM] and pharmacentical compesitions
comprising the aumar monoclonal antibody de not induce host
immunorejection caused by HAMA gt all; and thus can be used as
pharmaceutical preparations capable of controlling a variety o

2% biological reactions {e.qg., proeliferation of cells expressing AILINM,
cytokine production by AILIM-expressirtrg cells, immune cytolysis or
cell death {apoptosis) of cells expressing AILIM, and activity of
inducing antibody-dependernt damage of calls expressing AILIM)
assoclated with the +transduetion of AILZM-mediatsd costimulatory

30 signal {secondary signal) to cells expressing AILIM; and/or carn bs
used to treat or prevent various diseases assocliated with +the
transduction of the AILIM-mediated signal, controlling and inhibiting
the onset and/or progress of the dissases.

Specifically, by providing pharmaceutical preparations

35 contailning the human anti-AILIM monoclenal antibedy of the invention

ar a portion therecf as an active ingredient, it is possible to inhibic



antigen (for exanple, production of antibody against the antigen, 15 cel
proliferation, cytokine production, etc,); and diseases that are
potentially caused by abnormality in gut inpunity (specifically,

i nfl ammat ory bowel disease (particularly, Crohn's disease and ulcerative
colitis); and alinentary allergy, etc, The pharnmaceutical conpositions in
accordance with the present 2D invention nmake it possible to treat or
prevent sone inflanmations for which various steroidal drugs are used as

anti-inflamatory drugs , for exanple, inflammuation associated with various
arthritides - (rheumatoid arthritis, ostepgasthritis, etc.), pneunonia,
hepatitis - (including viral hepatitis) , inflamuation associated with

i nfectious 25_dj e i nfl ammt o bowel disease, enteritis, nephritis
(gIanerularr%%h??%?g,g%%f?ﬁ%ﬁ%??bn£%§s5%F%PEa'mFtﬁaﬁraﬁéyﬂki6P8§F§?S le-g.,
gastritis, versmuhitdis] graheriédsitisltpplet snlérssidbr anctyirinsyne mpgeanditis,
encephalitis,,jnflapmation associated wt i sghem a-repeyfusion injur
(nyocari di al * T8 Eaﬂ?%ﬁgr GEPSH t3 Y\injl%??/n nga@.u)s, i ?‘aﬁ%ﬁf‘i’g‘ﬁf}?ﬁ‘ﬁ%itﬁféd
wi th i munor=hoctlissasaf sesteniahsphankgthonatbshs stneslon depgadertacabdies
various gkin _Jinflammtions (Rsoriagis,,allergig, contact dermatitis,..l.ichen
pl anus §s é“%#ﬁ%#}%:ﬁqﬁi% ﬁ%&?%??'sé#%'hi%gggg ETE#nﬁﬁgﬁnﬁﬂ DS, G SpdgeS
with nultipteadilgagitallaesses nbbametilenlaf tartapenatd dhsetsPs GhbH=PICR]
35 and infla tio cl.at w t:.h _at h scl .S, .aut.ai ne .
thyroiditi s, %@ %Fgoll%ﬁ%sfncea‘dlgﬂﬁron"",mvﬁqlﬁ'j}ﬁésﬁe(ﬁ%%lt%at%gegb?v@é- ﬁénﬁﬂo&H%mm
i nhi bition aarkthricstsréii) ofs tararmorelwict (Oh! hssoflarmd=iwt Het pandpleatt &t zbn

O rLosues oL, Al GRS, a%deecEiBeda AP0 rEIR ROAT IRRRIL GRYEOURONA LREasLD

accor dance the present invention can be used in conjunction. 5 1
knowni milinos (e s yaseLE ke t disppsbit SVED) miononeredersacimssaciated with
transpl ant at AL IRENSRY o BRK €35 19k 1e nehheeLRbuk NgrinoWn s diyguke
inhibit the ﬁ:?%%ﬁ;ﬁel ectli on.r' Fu':r}'%I er,6 y the use of ?ﬁe ﬁe[ﬁ%d of . "
i denti fying Subsieafceychagpablie. 6PTBRACGHIYLRESAIAY REGRNAI RS, g2erEt whPREH

i's within the $cope n0-0tabhea i 858N MLeBEERANsE trd ToRAIGHOLLL LSk QR BO £
t he signal transductio: associated with the interaction between AILIM and
Al LIM | i gamRiigsugf tthe BredrngPEoYREEiwe of £ AL W39 AR 1T tiepetiosn,

achi evi ng scseeni i, B 59406t | epcokinbaprRgeutical agents vy Mikelists that
are potentially caused by abnormality ia gut immenity (specifically,
inflammatory bowel disease (particuolarly, Crohn’s digeass and
ulcerative colitia)l; and alimentary allergy, etc.

The pharmaceutical compositions in accordance with the present
20  invention make it possiDle to treat or prevent some inflammations
farwnich various steroidal drugs argusedas anti-inflammatory drugs,

for example, inflammaticn associzzed with various arthritides -

et {rheumazoid arthritis, ostecarthritis, =tc.), pneumonia, hepatitis -
{ircluding viral hepati®is), inflammation associated with infectisus
25 diseases, inflammatory bowel disease, enteritis, nephritis
{glomerular rephritis, inflammation associated with kidney fibrosis,
gastritls, wvasculitis, pancresatitis, peritonitils, bronchitis,
myocarditis, encenkalitis, inflammation assoociated with
ischemia-reparfusior injury (myocaridial ischsmlia-reperluzicn
36 injusy, eto.), inflammation associated with immunorejestiorn after
transplantatior of tissues or organs, scald, various skin
inflammatimns{psoriasia,allergiccnntactdﬂrmatitis,lichenplanus
as a chronic inflanmatory skin disease), inflammation assoclatsd with
multiple organ faijure, inflammaticn after operation of PTCA or FICR,
35  and inflammation associatad with atherosclergsis, autoimmune

thyroiditis, etc.



chem cal compound and anti body} having potential activity to treat 15 the
above- nenti oned various di seases. Sequence Listing Free Text SEQ ID NO 1
Q her Information: Description of Artificial Sequence: 20 Artificially

synt hesi zed prinmer sequence, Noti--T. SEQID NO 2 Oher Information:
Description of Artificial Sequence: Artificially synthesized |inker
sequence, 20adp SEQ ID NO 3 25 Other Information: Description of Artificial
Sequence: Artificially synthesized |inker sequence, 24adp SEQ ID NO 4

O her Information: Description of Artificial Sequence- Artificially

synt hesi zed prinmer sequence, H GLC. 30 SEQ IB ND: 5 Other Information:
Description of Artificial Sequence: Artificially synthesized priner
sequence, 41 RCc2, SEQ ID NO 6 Oher Information: Description of Artificial
Sequence: 35 Artilfti eddikyosynthesi zedppritned sequehces—Exnel bied SEQIEDNGR
7 7. 141 O I Li L cription of Artificlal .Sequence;., ;
Artificiallfgg£ﬁf%é§#§§d %ﬁfﬂ%ﬁﬁgga éﬁggfgkﬁf???lagé%ﬁrgsNCFagﬁgfﬂ%?&t‘D“ of
| nf or mat i on: tiesuys pticaaok &y tiehiceiidedSenpenc ehe haAmta deutiialallyoampisiasicaed
primer seque , R her .inf.or i Qn. .Descri.ption aof .
Artificial sﬁ%%&%ﬁ“ﬁ?ﬁ%%@% f%%ﬁ‘*ﬁ%éﬁ?&ﬁtg??lng%“ EqUETe I SNV TEES D
NO 10 18 ot#ierh knbernitione sDesoss peionafd Aot LAk that tSeqdemcesrzjection in

Fof or mat | on: IR e OB BB Cr AR By bR e e WY T PR ey sy he HEs P
primer sequetive; A LIoWHECIT the graft rejection,

Further, by the use of the method of identifying substances

capable of binding to AILIM or ATLIM ligand, which is within the scope

' 0 of the present inveantion, it is possible te control the signal

transductlon associated with the interaction betwaen RILIM and AILTM

ligand through the binding to AILIM or AILIM ligand, and there _

achievirg screening and selection of pharmaceutical agents (synthetic

chemical compound ard antibedy} having potential activity to treat

15 the above-mantioned varions disesases,

Sequence Listing Free Texy
SEQ ID NO: 1

Other Informatien: Description of Artificial Segusnce:

20  Artificially synthesized primer sequence, HotI-T.
SEQ ID ND: &
. Other Information: Description of Artificial Seguence:
Aartificially synthesized linker sequence, 20adp
SEQ ID KO: 3
25 Other Information: Description af Artificial GSeguence:
Artificially synthesized linker sequence, Z24adp.
3EQ ID HO: 4
Other Information: Description af Artificial Eeguence:
Arvificially synthesized primer sequence, BIGLCZ.
20 580 ID W3: 3 '
Other Infarmation: Description of Artificial Segquence:
Brtificially synthesized primer sequence, MHCeR,
SEQ ID RO: &
Other Information: Description of Artificial Sequencea:
35 Artificially synthesized primer saquence, ExcellE.

SEQ ID WO: 7 ;



15 S$Q ID NO 12 O her Information: Description of Artificial Sequence:

Artificially synthesized prinmer sequence, Kul, SEQ ID NO 13 O her
I nformation: Description of Artificial Sequence: 20 Artificially
synt hesi zed prinmer sequence, HCc7. SEQ ID NGO 14 QG her Information:

Description of Artificial Sequence: _ Artificially synthesized priner
sequence, HCcS, SEQ ID NO 15 25 O her Information: Description of

Artificial Sequence: Artificially synthesized priner sequence, HCc3. SEQ ID
NO M O her Information: Description of Artificial Sequence: Artificially
synt hesi zed prinmer sequence, KCc4. 30 SEQ ID VD: 17 O her Information:
Description of Artificial Sequence: Artifildilally synthesized priner

sequence, ECc6 SEQ ID NO 18 O her Information: Description of Artificial
Sequence: 35 Artiflcliall slzed j @t uepge, »blL G =Q .19
42 O her Infornat?%%%'Eeg%ﬁqﬁ%ggﬁﬁ%f Aggé%ﬁ%ﬁtgﬁﬂSeggen%é%gtf%%gfzi%ﬁ%%%gce‘

synt hesi zed prtaEicieglegnsgntEesdzedSpoingr N2IRING® hetklhi or mati on:
Description %LQAEEiE?cigk)Sequence: 5 Artificially synthesized priner
sequence, HCES! QD NG 21 Oher Information; Description of Artificial
Sequence: ArtificPehey shafnesakeen pridrscriafdencepfpohyai F5etal D Quepze0
Q her I nfer QR L1 DLLPALQK At LELgLal ey tificially

S i bey ng AFLlﬁLCl?Esgéﬁliéﬁﬁ%ﬁ%%'E?*%ﬁ‘| nf or mat i on:

synt hesi zed prinmer sequenc

Descri pti on GEQALDI EPei @l Sequence: Artificially synthesized primer
sequence, AlLIMC2yihar information: Description of Artificial Sequence:
artificially synthesized primer sequence, L356H.
SEQ ID NO: L0
h_lD Other Information: Dascription of Artificial Sequence:
Artificially synthesized primer secuence, 1338/9%4H.
SEQ ID-HO: L1
Gther Information: Description eof Artificial Sequence:
Artificially synthesized primer seguence, AILIMHCL.
15 SEQ ID KO: 12
Other Infgrmation: Description of Artificial Sequence:
Artificially synthesized primer segquence, HCcl.
S5z2 1D NO: 13
Othar Information: Descriptien of Artificial Seguence:
20 Artificially synthesized primer seguence, HCc7?.
SEC ID NO: 14
+*her Information:; Description ef Artificial Sequence:
it Artificially synthesized primer sequence, HCGB,
ERQ ID NWNo: 13
25 Other Information: Descripticﬁ of Artificial B3Seguencs:
Artificially synthesized primer sequenge, HCC3.
3EQ ID NO: 16
tthar Information: Description of Artificial Sedquence:
Brtificially syntheslized primer segquence, HCc4.
30 SEQ ID NO: X7
Othar Information: Description of Artificial Sequence:
Artifieially synthesized primer sequence, HCeé.
SEQ ID NO: LB
Other Information: Description of Artificial Sequence:
3%  Artificially synthesized primer seguence, HIGHC.

SEQ ID KO: 1%



15 SEQ ID NO 24 Oher Information: Description of Artificial Sequence:
Artificially synthesized prinmer sequence, LCcl. SEQ ID NO 25 O her

I nformation: Description of Artificial Sequence: 20 Artificially

synt hesi zed prinmer sequence, LCc2. 5EQ ID NO 26 OQther Information:
Description of Artiftota? Sequence: Artificially synthesized priner
sequence, H K SEQ ID NGO 39 25 other Information: Description of Artificial
Sequence: Artificially synthesized primer sequence SEQ LD NGO 40 O her
Information: Description of Artificial Sequence: Artificially synthesized
primer sequence 30 143 Cains 1, Use of a substance having an activity in
nodul ating signal transduction mediated by!®LIMfor preparing a
pharmaceutical conposition for preventing, treating, or prophylaxis of

del ayed type al | engher?. THEFQ s ik Cl 8oL p¥NeH €l i t B SUPSLANCE deSy@n e -
protein substanlt%g_. 3.. . The use of, claim2, wherein the protein substance iIs

sel ect ed fr dth it Sigridip “EBHAKHIRF T igpTafeanenssdy BiPch binds to Al LIM
or a portiorgscharedf;: By a pol ypepti de conprising the whole or a portion of
an extracel | ul ar r%gion of . AILIM c) a fusjon polypeptide conprising the
whol e or a porti o *8PTan lBXPFREELPHI ar PesegiRntet ML ME T ¢ivd wisRs=srea

portion ef aredFElcAR Iegeitfsisgainegkebukiduheavy seksai.n; and d) a
pol ypcpti de wQ%qh biqd% to AILIM 4. The use of claim3, wherein said
ant i body t hat~bitdd¥ o2& LIMis a human anti body. 5, The use of claim 3,

wherein said anti betgrt hahfbirpdeiba: Al bedMtSpai dwMefE MRROGHONANL agkighedye:
6. The use §L§$|’in] wherei,n the substance is a non-protein substance. 7.

The use of &1 AfYr SYR RS SO RPN SEUBEAERcePPAYANA, RILA, or a
§8Q ID NO: 22

‘...D Other Information: Description of Artificial Sequence:
Artificially synthesized primer seguence, AILIMLCIL.
SEQ ID No: 23
Gther Infermation: Description of Artificial Sequencef
Artificially synthesized primer segquence, AILIMLC2.
1% BEQ ID MO:- 24
Other Information: Description of Artificilal Seguence:
Artificizlly synthesized primer sequence, LCcl.
SEQ ID No: 25
Other Information: Descriptlion of Artificial Ssquence:
20 Artificially synthesiczed primesr seguencs, LCol.
SEQ ID ND: 26
Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HIE.
5B ID NO: 3%
25 Other Information: Descriptionm of Artificial Seguence:
Artificially synthesized primsr saquerncs
SEQ ID NO: 40
Other Irformatior: Description of Artificial Sesquence:

artificially synthesized primer seguence



chem cal |y synt hesized conpound. 8. The use of claim1, wherein delayed type
allergy is allergy to an infectious pathogenic antigen, a transient
Jones- Mbt e del ayed type allergy, or contact allergy to ]44 «cltpnicals or
plant toxin. 9. A nethod for identifying substances that bind to AILIM O
AlLIMIigand conposing the follow ng steps; (a) preparing an insoluble
carrier on which the entire extracellul ar, yegion of ATLIMor a portion
thereof is inmmobilized; (b) preparing a pb‘ﬁypepti de conprising the whol e
extracel lular region of AILIMIigand or portion tlich+coflabeled with a

| abeling material that enmits a detectable2%nal; (c) reacting the insoluble
carrier prepared in step(s) with the pol ypeptide prepared in step (b); (d)
reacting the insoluble carrier of step (a), the polypeptide of step (h), and
sai d substance to leach Usstdfer sitrstancs havifg tm actvinyr idemeoduliting sighs dtanmyctidre
signal emtted f.romsaid |abeling. material contained. i n {he conpl ex produced
in step (c) ,m?ﬁﬂﬂﬁﬂéewjﬂ BT edt ﬁ?&ﬂ?“gﬁ? "?‘HB%‘-W%%WFW&}E: EHHINZi ned
in the conpl i o@nNd (t) conparing the nagnitude of each
of signals d?gg@gﬁfc‘%q}sﬂdg]ﬁ%g@#%?gﬁ met hod for identifying substances
that bind to AILLM or AlILIMIigand conprising the followng steps: (a)
preparing an insol,ubl e_@}%rri eé on Y\/ni ch.the entire extracell ular region of
AILIM]igand or a4portildK s akelass L, ispbsiaage 1 hirofia pbstangg- a

pol ypepti de conprising the whole extracellular region of AILIMor a potion
thereof |abeled with a |abeling material that emts a detectable signal;

(c) reacting the ihsol Uficeusearfréiam Pr eheremdthe pret@mpsubalansd {shseldaedpipdoy pleot | de
prepared in step (b). .ﬁd%‘reacti ng the insoluble carrier of step (a), the
pol ypept i de oFOWR ePSHIRg of 5ng said substance to each otter in any arbitrary
orders; (c) dctecly ; 88l 1mehd 4.t r i .ing materi al
contained in the cdg%%t%g?&@etgﬁ@nﬁsﬁg%ﬁ o??féﬁ?grth&?ﬁﬂé signal emtted from
sai d | abel i ng nat dnisapolpmeptide coaprising theewladept epopiondafeadedtracdivdg régde ofind
[f) comparing ‘tﬁe magni tude of each of signals detected in step (e) 11 - The
met hod of cl afHlBlor 10, wherein said pol ypepti de connprising the whole
extracellu lar regqgi . £l e i i tide
cnntl hising a pol ;!/%gj;;ﬁsg{en %lw}l?éicﬁaﬁ?ﬁghﬂ%wgh @?r@é‘z‘ﬁ Hfgﬁ%ﬁ{fe}g‘%eﬁﬁﬁgf

Al LI M or a poseticarcftiikiRlfand aldwhble whopertion s aninstarigregivnodf inmmumegibokul i n
heavy chain or a portion thereof 12. The nethod of claim9 or 10, wherein
the said pol y}lfé}.‘)‘(iﬂh‘@l;@ﬁﬁpri sing the whole extracellular regioaa of ALIM
ligand or a porti t s 1] I pepti de conprising a

pol ypepti de, corrp?rlﬂs%}%?p?ﬁ%dé %@Pgﬁéﬂéfe{f olar region of AlLIM]igand or a
portion thereof, and the whole constant region of inunitnoglobulin heavy

chain ora portion thereqof L L . ] )
4, The use ol ¢laim 3, wherein said antibody that binds to AILIM is 2 human

antibody.

5, The use of ¢laim 3, wherein said antibody that binds 1o ATLIM is a human

monoclonal anibody.,
6. The nse of ¢laim 1, wherein the substance is a non-protein substance.
7. The use of claim 6, wherein the non-protein substance is DNA, RNA, ora

chemically synthesized compound.

8. The use of claim 1, wherzin delayed type allergy is allergy to an infectious

pathogenic antigen, a transient Jones-Mote delayed type allergy, or contact aliergy to



13. The nmethod of any one of clains 9 through 12, wherein said AILLMis a
human Al I,1 M ]4. The nethod of any one of clains 9 through 13, wherein
said AILIMIligand is a hunlnn :~LII1J. M [igand.

144

chemicals or plant fosin.

9. A method for identifying substances that bind to AILIM or AILIM ligend comprsing ihe
[ollowing steps:

{a} proparing an nsoluble camicr on which the entire extracellular region of ATLIM or a poction
thereat is immobilized,

{b) preparing 2 polypeptide comprising the whole extracellular region of AILIM ligand or a portion
thereof labeted with a labeling matenal that envits a detectable signal;

{c} reacting the insoluble carrier prepared in step(a} with the potypeptide prepared in step {Ix);

{d} reacting the insoluble cavrier of step {a}, the polypeptide of siep {b), and said substance to each
other in any arbitrany orders;

{¢} delecting the signal emitled [rom said labeling nmierial contamed in the complex produced in step
(), and the signal emitted fram said labeling material contained in the complex produced in slep (d) and

{t} comparing the magnitede of each of signals detected in step (&)

t0. A method for identifying substances that bind to AILIM or AILIDM ligand compnsmg the
following steps:

() preparing an insoluble carvier on which the enfire extraceliular region of AILIM ligand or a portian
thersol s immobihzcd,

{b) preparing & palypeptide comprizing the whale extracellular region of AILIM or o pormon thereaf
labeled with a labeling marerial that emits a detectable signal;

{c} reacting the insoluble carrier prepared in step (2) with the polypeplide prepared in step (b

{d) reacting the insoluble camier of step (a), the polypeptide of step (k). and said substanee w each
ather in any acbirary arders;

(&) detecting the siemal enutted from said tabeling matetial contaived in the complex produced in step
{c), and the signal sontted fom said labeling matenial contained in the pomplex produced in step (d); and

(f) commparing the magnituds of each of signals detected o step (2).

lt. The method of claim 9 or 10, wherein said polypeptide comprising the whole extracellular region
af ATLIM or a portion thereof is 8 fusion polypeptide comprising a polypeptide, comprising the whole
extracellnlar region of ATLIM or a portion thereof, and the whale constant region of immunaglebulin heavy
chain or a porlion thereaf

12, The methad of ctaim 2 or 10, wherein the satd polypeptide comprising the whobe extracellelar
region of AILIM ligand or a portion thereof is a fusion polypeptide comprizing a polypentide, comprising the
whale extracellular region of AILIM lipand or a pottion ihersof, and the whole constant regicn of
imnnegielulin heavy chain ora portion thereof,

13, The method of suy one of clalims 9 through 12, wherein said AILPM s o human AlLIM.

14, The method of any ong of claims 4 through 13, whercin said ALLIM ligand is o human ATV

{izand.



