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Background Art

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

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

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

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

acquired antigen specificity (namely, activated T cells) are



2 classified into helper T cells and cytotoxic T cells (cytotoxic

| ymphocyte, 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 hensel ves (Experinental Medicine: SUPPLEMENT, "Bio Science TermLibrary,

| muni ty", Yodosha, pp. 14-17 (1995)). This acquisition of antigen

specificity by T cells (nanely, activati én of T cell s) is initiated through
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of synptons and/ or ‘progress of various |sor ers related to the signal
transduction nediated by said AILIM and as nedicine to treat or prevent
said disorder. 35 Specifically, pharnmaceutical conpositions according to
this invention are able to control (suppress or stinmulate) proliferation



8 of AILIMexpressing cells or production of cytokine (for exanple,
interferon'y or interleukin 4 , etc. ) by AlLI Mexpressing cells , thereby
enabl i ngsuppressi on of variouspat hol ogi cal conditionsand treatnment or
prevention of various disorders caused by diverse physiological 5 phenonena
related to signal transduction nediated by AILIM Use of pharnaceuti cal
conpositions according to this invention_.enables suppression, prevention
and/or treatnent of, for exanple, variou$ disorders (for exanple,
rheumatoid arthritis, nultiple sclerosis,autoimune thyroiditis,allergic
cont act - typetlieverddd iy, rEywclatinig thé | fumet oy afrredosisosemhleas. | i chen
pl anus , syste L4 wl

dlabetesnellltg% 6%0r|§§§£¥%$9QaEﬁﬁgﬁgF?é¥%i9%€§8 9§¥%ﬁﬁﬁgﬁgltﬁ?c?Ulr8d
di sor der sinpurg |mtp@uns eaayétﬁmmaeldﬁtealsblams déiay@d:aalﬂomeggnchugeds byo
cel I'ul ar dyaninidyy i ooty W)s%@ﬁt)h' 3 +( 10 %plﬁmuf’xB?UgﬁEQidt@ﬁ.EP%ﬁéssé%sa‘)
and 15 osteoarthritis (OA infl anna |on ) graft versus
host Peactd GHOMNGYH HeEuts GPSPoNGreapgalassusthoyn mogv@a@@n(tevmoantmm)e

rejecti OHI@%ﬂﬁﬁéﬂb!%ﬂQai ansrharkat+ o4k 4 RORM 2SN %ageherﬂmlﬁfé yésﬁé,n@e
tissue (tissues such as skin, cornea, bone, etc. ) or or an [iver eart,

lung, ki diefFhepantpeasioes ©CIULS j ARERETdgsanEearitiygef &FW 2Bl IR RFYN

antigen agy &weoaa:hé mﬂiﬂrsneéanﬁéﬁtioﬁé@%dé)Hloofalintlrb@ﬁ|a@>$xo§&%|ln§£a'§@| d
anti gen, ‘E:fi roliferat production of cy% oki nes) ; and disorders

possi bly By hé ﬁ’&ﬁfeﬂuﬁ AT TG &3P i FrTETy

[ Inf | aomat ory : mresthéﬁlwcdrdss),r ez nlalnt-stminalhyedlanm: ghrsme.eamdng c]fellls(,j
ul cerativ i.tis a nt all er el e
of suppr egz'\‘sPiC n/ty 8 frr%gttjbﬁsmlﬁenﬁﬁ%nrpej 3c$‘¥%ﬁs accocs‘oJ’:rrlp“}a{lt‘uly—‘L é’%gp lfg?a‘f'l Oh
of above-escmet tdysshses e ok aisg heody swmmrrmala, tD a@gh%mm hien the
SUPPT oSS! e SR O JfABSBIANE T ERLL O Almde O S ITNIA0OIURAEESS 301 DY e

usi ng the ceuttcal conposition o on together with sard
drugs 30 Wﬁ%&ﬁm“ﬂ@@@t@{"el Tzesiltor Wuispr 5s3r6A vo#th riReantdpeset ¢hstn

suchy g transplanbabhoRubhRatEBNtch MO £QVEbnokhg1 PRALFBCRIA | ﬁﬁﬁurﬁ%@o%éfén
of the present invention'can be applied for treatin preventin

i nf | ammat¥iPan eepes G tifecF ¢arlilousrst é‘F&lﬂétéFiegPﬁdFEaPEBO%ag excdss

anti phl ogirsd b6nt3Budis RPAERBE M b £ Ao sEAMRASIbirgndle dile: PLESBRIrdbWVENIEHN
can be ap I|ed to |I4Iarmatory di sease for exanple , inflanmation

acconpany?HP ™ RE G GiR&H Sritis (for exanpl e, r heunat oi d

arthritis, ost ecsafohhsuthsqlevmtejmmuﬁecdmta@tl mhay(atcémpltngtitrtabt various
hepatj;ti s inflammation_acconp in i i S

bowe?bdl s%%%oelsmu ?fe{rgsf Fﬁﬁ?gcb én%’l laga %% anr(gmﬁanr%r%ato%gg%g%%%&%
5 gl oner LﬁJagnaﬂeqo,hf@r esampéphrigfs bbgsest)nengagnedﬂlgnaértgran?prslsqgm@‘awwm S,

peritoni tds, g AERNGEH tsy Wﬁfdﬂdél %r&?ﬁi{%ééé i nflanmation in

posti schemc re rfu5|on I npury ocar I schem ¢ reperfusmn inj ury )

, inflammation reputéd ¢ ﬁqﬁﬁjﬁé'-’qe@}Ptécﬂ'lﬁUﬁ et aret cdaspifdstatl noferil

tissue anghOrgaBnaRPEM, otardrUsTSkidn il nééﬁﬂVQEi&@ 59 (IS4 a8ii%n abdehdde
cont agt type dermatitis, |ichen planus which is chronic¢ inflanmmatory skin

di sedSe) COTIHARATYORILEHES Fret &F’j‘aﬁefléiqeﬁ’r Bolegilgsat PHRE s PRFnown
oper at i omdife RIXeSs afayP BeR irdid vaf | aimiet i o meacaiianyi ng arteri oscl erosi s,

d aut t dit I ddi t t hod f d
SUbst ances t naf oS Bl (AR Ao L] LR HoFE hi RAVTS DHES BFEFecory
present immestulenkike théeboresdpassiiblee 1CDZT @ec “COHLAel ¢ twhikhriratieutgltral s
hem cal t
(chem cal. SO PbLE ATBAME &1 AL DOlehl HOD RN B R Lok
si gnaP tr%ﬂmmtalorfcmedﬂm @ctﬁjwawceramfllrrmmoqymﬁ %D‘-‘l'Spm:lTl@%\llfyr, an

resent i ti r fr h 50
(108) - (ot 2RPERaRy i SReBiad Y 1Y (BRI N By

of (1), wismdiarydsisd sMal g saq‘éwaéadf ForasHdiwan. ie ;olexHgndips been
monocl onade AR Qe it £ QL RYS vh @ 1 AhLIMRY 1 A POFh S Fhei RREnomodulatory

molecule) (in humans, mice and rats: Int. Immunol., Vol. 12, No. 1,
35 p.51-55, 2000), also referred to as ICOS (inducible co-stimulator)
(in humans: Nature, Vol. 397, No.6716, p.263-266, 1999)).



(4) The human nonocl onal anti body or a portion thereof of (3) , wherein
said AILIMis derived fromhuman. ( 5 ) The human nonocl onal antibody or a
portion thereof of ( 3 ) 30 or (4), wherein said hunman nonocl onal anti body
has an activity to inhibit a signal transduction into a cell nedi ated by
AILIM ( 6 ) The human nonocl onal antibody or a portion thereof of ( 5 ) ,
wherein said activity to inhibit a signal. transduction is (a) or (b) of the
followings: 35 (a) activity to inhibit pﬁoliferation of Al LI M expressing
cells, or 10 (b) activity to inhibit cytokine production from

Al LI M expressi og €rEl 6thér7hpndhenbyrannetaeallesakeaedbBdyt, OB7RPPD} t GDHO

t her eof of wher ei n i d cytoki i s, one of the cytokines produced
by Thi-t pe TBC05 ISy aer Thg Sy EAPERE 1 Patadt RS ERERSr Ny REAy B TS
portion theteahilatofy Hranasession saildcaybdkiim ( 5COB) érfvermer¥identified
interl eukin_ 4. 9 The _hupman ogl.gnal. anti.hody_o ti her eof _of
R 7 O M SR G S Y VR L B T
10 medMeyiphaoeyt@ol edctNawrl2, pELA)36Ed 309nahdadnot! dmeduradtiagyodyodr 164,
portion e - 3! (4 erqin sakdh n ocl.an antibo S
an activay&%ﬁéugésgfg%gPOfrgﬁggﬂcﬁﬁgﬁ'VnygléggglNgggdig?égbaygileﬁgo??ll
) The human nofibeliceaitifhitddiddn of thens tvekintsreabhoyel(maledulesisnahetei n

sai d act hyirk gﬂzdsﬂ.dﬂﬁ@ &7 i Ahms@y@éj eRcos) ( As eﬁe(éaj)l\%&il Epgnsductiﬁx
a Al LI S

fol | ow ngs: activity to induce proliferation of expressing ce
, or (b)Pathiwaytfipnithe gaatémefasRrye R sontiabirzt-he 2rareaptbeathen

cel i (32) 17hgnbuyREs"BACE! 9ot @811 H0Wn@rtie RYHH YL dFereel Fehctidn)of
wherein said cytokine is one of h-ge cyt oki nes produced by lhl -tf};'ge or
Th2- t ype2@F tdd¥pited  T3peFihé - hgREA Mo FGratRERe BEdFREr RRVEIr FRoRYt ARFRER of

ﬁ 12) 25 !5’991.‘1@& mlrx@ai:dp%igﬁlﬁé\@né@n T e:rms)Y?Qamem;Jl qBRhN GfLso\(I(/n 14cosThe
uman nopocl.anal _anti body _or or.tion thereof o or : erein
oa 0 hunBR ORSCFORAHT FhGaF RBS SRCRS FAGHRY B FRUALE HNThoaY. SepeRdnt
cyt ot oxi &nbynttoraAddildtekqr pashrgyded twsera0i28rarichtdde (Byt-dl)ysCe86r(B7-2) ,
apopt.0si f _ALLI Xpr.essi cells. (A5)_.The mﬁqﬁk clonal anti body
or ?%%or flglntﬁﬁ%atr g%%wgfen( ﬂ%‘rg‘ (ai—%é,c%oer In ]t)he/ bi ndi ngﬂggt%) const ant (ka)
bet ween sai d nBhodiemadn aiite i caridcafl EuRkcitd ohsOok WOSs€ omMeSenylocuhbese.
(16 ) Thgch ogbapal agk| QEyBePOrLLan ddher e 19f, €nldudh: thi
wherein ggﬁdEEFQE?EQ ?gﬁg %onsta%?ﬂ%ﬁa%y?% 12% X 104 (1/'M Sec) o?%nnre%SS
5 ( 17 ) thi&dhgeainmshesbasiak ignailbddpnedug tdent PynthRePedrcoies  18ngl the
relationship between the novel signal transducticn and diseases are
20 in progress (J. Immunol., 166(1), pp.l, 2001; J. Immunol., 165(9),
pp.5035, 2000; Biochem. Biophys. Res. Commun., 276 (1), pp.335, 2000;
Immunity, 13(1), pp.25, 2000; J. Exp. Med., 192(1), pp.53, 2000; Eur.

J. Immunol., 30(4), pp.1040, 2000,; WO 01/15732).

25 Disclosure of the Invention

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

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

35 of AILIM or th:.ch treat the diseases by controlling the biological

functions of the AILIM uging the medical and pharmaceutical methods



wherein said binding rate constant (ka) is 1 . 0 x 105 (1/M Sec) or nore.
11 (18) The human nonocl onal anti body or a portion thereof of (3) or (4),
wherein the dissociation rate constant (kd) between said nonocl onal

anti body and AILIMis 1.0 x 10-3 (1/Sec) or less. ( 19 ) The hunan

nonocl onal anti body or a portion thereof of ( 18 ) , 5 wherein said

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

di ssoci ation rate constant (kd) is 1.0 x 10-5 (1/Sec) or less. 10 (21) The
human nonofdoeabmabei, bodrug sachard rarendrdreefl aht{Bddpranda)low mhikeeuhathe
di ssoci a %‘5 lgocﬂst ant (Kd) between said nonocl onal antibody and AILIMIis
1.0 x 10- % less. (22) The human nonocl onal antibody or a portion

t her eof of (21)Tq aghéeventhaiadoiesslescaibed monstisms, thd)pissehtDirvedtoréM)

or less. Jad a2 éQzSIQ?J%WéH TRaaskanal ht?ﬂéﬁ %91‘11.!11'»%811%spgSéf%&l@’rﬁ]%Pﬂuﬁén(

22 ) whereln sai ocl at1 on const ant
(24) Fhe merrslenmoendddioddms) bedylpst paperetlilon ARBEYSf (RIT{IZT)ar lyhbrern

sai d di ssppi Ak 0%3@10&§taa%s(15@) Bltﬁ ﬁanniziﬁg&z@\@sggé'nﬂceﬁce(p%@pam% hgﬂﬁ%\m
0

monocl onal  antibody or a portion thereof wherein a V region
encodi ng $ePREVS HECAMP AR EadiicH oSt S@a?%l %m%ﬁ)@ﬂiﬁ‘ﬁél apRiPe\EsSi s

derived fy 0 eirtrther ("sbécﬂﬁ%alllm’fbélpg|n@ﬁ|ﬁrlaﬁheh§§¥?£t§5ﬁldSE elQRee 888888 ng
1-02 or 3-13. (26)_.The human g\;ﬁoﬁ onal i body .or .a gortl on thereof , of

(4) , wheb¥ap LAgi FHERRE a“i i WO dich WFaPrERPE LPEGR oRaBESEYi d
25 humraln dsri)lmeﬁblemahaarﬁ]riﬁmmhm@s dnmclmdnﬁrwmemhhmnﬂm ﬂmmarbularly those
|m’runogoum I ain egnent L or.A27 27

nmonocl onaf Jé‘;fhl'l" PBS&%% %ﬁ%ﬁﬁ:ﬁ ?e(ﬁgu(%‘la (ezgj'g%?l é?éqs)ducecv\ﬁg’ medlat
regi on DN#yemnmhrigImMeavy chain variable region of said human rmnocl onal
anti body is der I r b

qene seqment 1050 “Hepgocis (bpEe IHRL P roBINIS e DopEEy) RS
chain varlm\mretxcerga@sn T isea HE Rombmmaniso ctieriatio arett bodyce nyesgUas® im@ﬁne
eithes  NeeWERibd THNOGL ObHLI BrkhABbeflal By Va ggﬂﬁséeﬂﬂ;ﬁgﬁs L5 @AMA2 (huharS

) The hurran nonocl onal anti body o portion thereof ) 35 wherein
the V reg?%WﬂW%(ﬁihﬁwral%‘b}v)y dafhevBPPEDRE 2l dﬁ'”cﬁh %Sdbﬁﬁﬁaﬁ big

nonocl ona&@ﬂénboqiymé ‘é‘f&"e‘é%d firr0 e H e W N 1k JMBRE b 684 pnarméae@e@aals

chain V gene segnent 1- and, the V region encodi n
gcompr:L ing antl odles deglved from non-human mamﬁ%ls su%ﬁ as mice,

and thus dramatically enhancing the value of antibody as medicine.
20 Therefore, human antibodies (particularly human monoclcnal
antibodies) which bind to mammalian AILIMs (particularly human AILIM)
of this invention and pharmaceutical compositions comprising said
humanantibodies (particularlyhumanmonoclonal antibodies) areuseful
as drugs to control, with no induction of immune rejection due to
25 HAMA in the host, various physiological reactions related to the
transduction of co-stimulatory signal to AILIM-expressing cells
mediated by AILIM (for example, proliferation of AILIM-expressing
cells, cytokineproductionbyAILIM-expressingcells, immune cytolysis
or apoptosis of AILIM-expressing cells, and activity to induce
30 antibody-dependent cytotoxicity to AILIM-expressing cells, and so
on), and/or are alsouseful as drugs to suppress and preventdevelopment
of symptoms and/or progress of various disorders related to the signal
transductionmediatedby said AILIM, and asmedicine to treat or prevent
said disorder.
35 Specifically, pharmaceutical compositions according to this

invention are able to control (suppress or stimulate) proliferation



chain variable region of said human nonocl onal antibody is derived fromthe
human i mmunogl obulin |ight chain V gene segnent L5. ( 29 ) The human

nonocl onal antibody or a portion thereof of ( 27 ) , 5 wherein the V region
DNA encodi ng a heavy chain variable region of said hunman nonocl onal

anti body is derived fromthe human i mmunogl obulin heavy chain V gene
segnent 3-13 , and the V region DNA encoding a |ight chain variable region
of said human nmonocl onal antibody is der$ved fromthe human i nmunogl obulin
light chain V gene segnent A27. 10 (30) The hunman nonoclonal antibody or a
portion phesenfmobxfAssuhagecalasheavyrehatfi¥ar babkotheanen (8brsakdmpugan
nonocl onal anti boc~- has an am no aci d sequence defined in any of the

f ol | owi ngntarfereniortintaylewkhn tadtE JdoNdREEMeeRpriesisiddes e aEhesebyom
posi ti oneAsb 20n§ ki@pal sk 6robf $ERibks tl'?cg.l;odlbﬂaE@bﬂﬁl&@.b&iSW@ﬁé@tment ‘
conpr|5|ng am no acids from positj.on t hr ou I D NG,

117

whi ch on8F P TTETREEM Y- a3t T43i d&rré i Féld & %Hﬁ§gret B]P%ﬂloﬁ?gf%al
whi cls onphenom®he Aglagedcitd rsa@mduearahedlurm&efdrednema’;\twcby zm(m am no
aci d sequence ) ng_an no.ackds from 0si tion 20 .thr 116 o

N0 (3 000 i b b Cad et s S TR S h SRR Y BiheS TrErseon

t hrough &f8bbés SEppeseioB2 pnev&bnthomnendfom)teealumantaofd fesi ex@sphs
del et ed 9£r§&g§“ l‘é%:%)‘ée:%f ESQOW‘ 2t % Or 1RG4 8L RO AG L AF dug %?H? &

a am no”aci u

i nserted Or erice” conprisSi ng am no aci‘ds
p05| ti onsQbermuﬂghurmn@m@ymmt%,, aéﬂe@@}cmm%wm engkitis,
[J Si BEr8M 8 39 a A BeSkhb 8913%8 a;g&'gﬁ]&xje% Bl kS 149 hQms %61&;?159

Whl ch one or nore am no aC| d resi ues eted or substitute
whi ch oneryEheme toaws nd ngelild relsinguesient gkabetremedd LpsadrRrriasds). ghe- '

human ”DEQQEQﬂﬁie&ntl'nl%%d}’aﬁﬁo@mﬂﬁﬁé' Qﬁ: theiep J.@f cff's)ondé’mser ‘?b&‘r‘é‘:.é"@f‘é’f
chai n pol ygeptl de of said human nonocl gnal an has an am no acid

sequence®Bef 1HBENE KIARAT ARed? bR Bnidd SEaY FﬂPéﬁ‘ShbfeE?e(]fl)Ul@é) imeRbtaki d
sequenceaﬁ@m@pétmgaam(rﬂbxam dgainp 08} POThlch@idtoilB égfrthtmugb 47(®<Agf Sﬁth IE

am nNo, agc rrsing am no acCl AST [, Sitlo t roug
Mot SR PErREe TSk s o AT h  bRET B e alf r9a R BP oL, BBLar & Hef Y L r
substi t uhest reacttd.onh{EVH cmracdm.omor egmﬁmoacsds&msiuda@aaeel mmu)edlmnune
added. (c acid se guence [ m_no,,acl ds oSl n20 ugh
av0of | SRy PR SN SR ARG bR R A R RO RS 1 £ ST U AL EBEEL 1L LYY
aci dsf roaﬁastisﬂmedttllsrsmwﬁnsudﬂ a@fsBEQ b r¥@a ,32onha, vdﬁcch onergannbl tver,

am noaci gégﬁ{:d”ﬁﬂé’arﬁdﬂft ?:tcgjt)edﬂ.nﬁﬁ %g%%s%“&?% QPé&
am noaci dr esrduesate inser or a dm no aCIé quence C rISI

am 7@ acaégfce@gpwmmmﬁwc@a@mwe tﬁor%@m@lmpr@@uc@rl@m)ofaaﬂw@@i%s
sequence; GOPE+ Y% alicAgeAC! Qéii%&@ﬁféﬁ&lﬁ%ﬁ) PV QU A0 08f c pEGR 182 NC

36 in which one or nore am noaci dresi duesare del eted or substituted, or to
whi ch on@Rdrdigriedans RRATFUP LY GRRSaT PY nishe t%@n%méadéﬂt%é‘éinar%elmty

nonocl ongsp@di f LOSY1PrinE Reiddtury hatestinhl (Hso¥er£i (paatiicghbreatTone
vari abl e regl on of d human non C| on Iantl bﬁ”l 20has an m no .acid

s
sequencetHRFFRR AR %L?eﬁﬁtfﬁg FOrt g e ¥ (3D %ﬁﬂyﬂo acid
sequénce CONpPrEwstige e, ain dshed rfomlplosnft soppﬁastshbnughrem:ﬁen{: SE Qi riNO;
30, (b) amno_acid se uenc

t hr ough 17 ec?lgtécfcf? %bgg %Aﬁlaq;?%%”ﬂan{%{'loﬁc' gs ROvET ngﬁéig‘g‘d 20 &es

one or anlno aCl resi dues are
del et ed andsabgansut éd, m pas b leh tmeavgmente tive mugoias sios dffecly on

02| oo SinfEt () AL S50 RROUENCRRAHIBEL ) 20a 000 031150
pharmaceutical composition of this invention together with said drugs
30 which have been utilized for suppression of immune rejection in such

a transplantation treatment.

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

35 The pharmaceutical composition of the present invention can be

appliedtoinflammatorydisease forexample, inflammationaccompanying



30 (d) am no acid sequence conprising amno acids from position 21 through
116 of SEQ ID NO: 34 in which one or nore am no acid residues are del eted
or substituted, or to which one or nore amino acid residues are inserted or
added. (e) ami no acid sequence conprising am no acids fromposition 35 21

t hrough 116 of SEQ ID NO: 38, or (f) am no acid sequence conprising am no
acids from position 4 21 through 116 @f SEQ ID NO 38 in which one or
nore ami no acid residues are deleted or Substituted, or to which one or
nore am no acid residues are inserted or added. (33) The human nonocl onal
ant i body wwripyoatrtbnither(dor exanpde, rfseumﬁatcaxmaathrgms chateopothpépisie
of said dENOC! 8RRk c3Rliho nmfd a0L0a1aGidbraquCe dREh BRlaLBoAnY
of the f oW ng a) t rough (f o aC| uence conprising amn

aci ds fr GraqRIIaTione3 lpfﬁle@ﬁgﬁu%eilosea%@ q DlN@la@@atqu( Powed n@laeaaes,
sequence GOMVYSINg aERQA%IdS freghpestison &%ftﬂy Ilo%36 Qéc:%%hg h@

30 in which one or nore anmino acid residuP~ are del ete or subst

to whPch DreFulaK ¢ RAPHE14EPd r SSRRFORETOREE ted SRS Hildels  (cRnaEkiRsS,
acid seq;ﬁ;«gﬁ)%@iﬁl NGe2RitBA18CE IS PrioPnaesist,| Qfy d&arddi 44y ouger&é@leisSEQ

D NO: 3 am no aci d sequence congrl sing am fo acj ds fr'om positjon
t hr ough ITHLRE OB § T SRHi TREBRES 07 1o LB T AV NI ERG A F1éd dBekenie

del et ed mre;seﬁmslitcm £fjudy) anb]lamﬂﬁaﬁﬂen at tiebataditdndtint f€fd dtiasn aFeer

i nserted ,or_ added. 20 (e) 0_aci uen e co risin m no ids from
oo 1l on Pt O b EERYS £ A eng gl xfRa o
conpiiosi nip saond irecs iaxci cklefermnqorttamt—Z:yptehldmxg\lathmsof 15ER=h Do NOnu88whiich

whi ch I / | ,

whi oh ond-DFnEBRE AN b ek RN BB S Bl Enltlo SIS nl oL an
human norfecl lonz , anfilbwgteﬂnafpsrtqmatth@mm PBEA prPTCRuncint $ahmahiiomn
monocl ong - A A@g;}/ &aérwfl&géi%g'ﬂs ChA@Ccl 8L SrfSe ( &,ml(@s(a) a

heavy chain vari e region has an amno acid sequence 3 rising the
anino acid squéhéédﬂFéﬁPanﬁ’ﬁﬁdlsd@gdaZ@’ﬁmﬂcb§@ﬁ Identifiting @luﬁdjttaélCSEQ\‘—h@t

NO: 28, afichd kb Arlidhr £PAIM 1Myfanabl #hiE9118NHES AEha PR Y InFEAHEHES, -
conprising the am no acid sequence fromanino acid 23 thro ugh_11 accordl ng

to SEQ | B NESRes3 RSP ke) %ﬁérrﬁ%ﬁ%ﬁﬁ&@l%naflaaﬂ?%%}CBFS PoFRI BRI

t her ﬁof ofyrtiedic ddﬁ@ro@malssgrobmwwuh mowllmaﬂ:oa@ﬁtb@:dmddmh itdye tbotkeut ng
15 characteristic a_heav e .has an a

aci d sequehcetd cﬁﬁ(ﬂ’%ﬁ) rfmb((y @Lg‘ﬁ%f}ggﬁ 4%619@2 %%%g é@dls’D%RIOrﬁgn}‘age
and(b) a Is:ggnabhanan:pﬂ)hgﬂpﬁqnmlrdedimtsedirbxammmmthm ntcteerd + onbam no

aci d2g thr OUghF;;%?’e?l ?ﬁt O'f ‘tég (Sc%ge,n\%nmvér(?tigg) Lhep DymRA. @]%%C&?Q %b%d

ant i ody or a 6r e1 n-sai g htnan nonocl ona

hast he fcﬂﬂ%wtfgﬁzhmhhmmmgtil:)s %) (M) (b): (a)a heavy chain variable
region has an g noAaﬁhglaieq&g%@ggagcnghsb@ghgetgnkaglgm d sequence from
am no aci d20 through 116accordi n @2 : 32, and(b)a |I%2t chain

vari abl e regi offHasThf BAwpaB %R:fr ndé&@nﬁhﬁe&%@tw AilhdMadp adeeftiedce
fromam rgz_ncglcll-qgﬁlaﬁ hrough 116accord| ngto SEQ I D NO: 34.15(37) The human

nonoglonal anti rtlo . erejn said_hu

nono lsonal ant it %8 ‘F%‘P‘?Jg?/ﬁ%gﬁh ?‘%‘&‘?é?"%1%?}“5’51“@é)toahal‘f%fr(aa?%rhé‘éﬁy
chain pol*gnm;ﬁdﬂie has an am noaci d sequenceconpri si ngthe am no acid
sequence from CI d20_t hrou ordi ngto_ SE 3 n )a
| i ght chain poI Sehlhaasn gﬁng%aﬁoégl aég‘%uéejynegc °F|93| A 1flﬁgfzereaorznf r?g g%:%bd

sequence vthmmnm@dkmllmm ol 2856 aftooe diumggro. SEQ | D NO 34 ( 38 )The

human nonocl onalg yan t f

human nonocl ong(l an?bgogym%%ﬁ%%%%h gvmgﬁ%?ﬁ gcotrfarl %Il:%gé %ﬁlf
heav§Ochaim dri aﬁl@&@gliﬁi%é@w aeneclasied gembﬂdﬁcbﬁ%ram%‘ﬁh‘él*émh@
aci d sequenge,ift M ABAN0L ack L2ty QU h b ac cardi Rt B SEQ 1Y MOin136,

and30(b)a l'ight chajn variable region has an amno acid
sequenceconpri difigt RBedmman Benacienaé - ivasy arinpoasiapthanaRight (5) .,

116accordm&télnSEQJ.aDa&l@w%y(&q1hﬁmglhumgm0€kaﬂaauaﬂibhoﬂy @) 8r (b)
portionthere ﬁ of lé]f , wherei n said human nonocl onal anti body hast he

fol | owi ng35 LhRGS: (a) and (b):(a)a heavy chain pol ypeptide has an
am ngaci d sequgrge ackivity to inhibit proliferation of AILIM-expressing

cells, or



conprising the am no acid sequence fromam no acid 20 through 470 accordi ng
to SEQID NO 36, and (b) a light chain polypeptide has an am no acid
sequence conprising the am no acid sequence fromam no acid 21 through 236
5 according to SEQ ID NO: 38. (40) The human nonocl onal antibody or a
portion thereof of any one of (3) through (29), wherein said human

nonocl onal anti body is a nonocl onal antihody derived froma transgenic

non- human marmal capabl e of produci ng hdfan anti bodi es. 10 ( 41 ) The human
nonocl onal anti body or a portion thereof of ( 40 ) , wherein said human
nonocl onal ant {body | satitdityed by | dmbdibditr ~- ey tokhiosgeniporotoethwman feomal
capabl e roduci ng_huna i body wi AlLI Mexpressing cells, nmenbrane
fracti onlg{Ldfe)btﬂi %}é%r?gghngalggil?zél'l s, whol e nol ecul es constituting AILIMor a
portion thereof?) oThgehenat Swnoldingl Antliblody ar poperbhonhgreandal ©42)6)The
human I i t] r ; 0 ) €]

ol d tr POEEErE sER rpEde e AP O LG R ok R pr Oy oy PR e
por t iSon ¢hefledftepeodi rglad.pol ypeptide selected 20 fromthe group

consi sting of @) tHLHER b orREL K a X %htabgagy@frg bQEtEQHpEﬂeSLi%Qf Ngfe&gm no

acid sequence fromamno acid 20 through 117 according to SEQ |
(b) a pobypepindeatdnpyreikaget he antr&tacicd Yeoquehveetiewkani o acid 23
through 116 acggy dimig hgm§ﬁ%r£2>d\i%na310an%5b6@%, 8r RObYPEREh UG LUBY % @) Ntohe

am no aci d sequence fromamno acid 20 th_rou% 116 according to SEQ I

32, (d) EPePiPePrideheBRPrIRAGlePRl M MPALY iR qRRme Y bR aff ior AL 21
t hr aggh @ﬂdﬁeﬁcggﬁﬁhaayte §E_§2ctD§gI0: 34, 2(()e) a polhygigti de conprisi n% E)heD
am no acid sequence from am no Ci t.hr aug according to

0 36 and” - THSY o T3 THEBT MR S ARG LDRETIRF FoSREE U IRRRAE PR
am no achf 24) 1 hwihegdil 16a ad clouramgnéwo SEEha D MNexiB8dy h4443n Aedhivibty a
portion thereof encoding._a | ti, sel ectied fr t nsi sting
of (a) th ‘ﬂ%ﬁ ff?n%gl 3&?%@8?%?8(% figftfljpgp%e&g' é“&&‘%ﬁtﬁ@ﬁé’%{ %‘Leﬂal%ni'no acid
sequence from &hino T bism20mphpedghad 20 Hidowiwong nerSED theNepf 2 (10)17

b | ¢ g . . . . .
{1t d0gh HAEFELACEAED BELE LRy | 16 B0 AL dn  E ALERREas e LA LI S8
ami no actfl tkequéasdowivgsani no acids 20 through 470 according to SEQ | D NO:

32, 5 (d) a potypergéﬂ%i%&ﬁau&e}%&ﬁrﬁ@pa@ﬁr@ommﬂ%ﬁp&%@sa@wepﬂ ds
21 through 236 according to SEQ ID NO: 34, (e) a pol ypeptide conprising the
am no ac?¥ sequence from am no acids 20 through 470 according to SEQ I D NO:

36, and (f) a pe) ypeptigei €ofpri ong 1heuas Na @ gh et qupredubeasnhani fitord 0
actdy 2L, 10rQuel 238,35500d g to SEQ 1D No: 38,

(12) Thehumanmonoclonal antibody or a portion thereofof (11),
wherein said cytokine is one of the cytokines produced by Thl-type
or Th2-type T cell.

(13) The humanmonoclonal antibody or aportion thereof of (12)

25 wherein said cytokine is interferon Y or interleukin 4.

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

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

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

35 (17) Thehumanmonoclonal antibody or a portion thereof of (16),

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



(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 eoti des 126 through 419 according to SEQ ID NO: 27, 15 (b) a DNA
conprising the nucl eoti de sequence from nucl eoti des 105 t hrough 386
according to SEQ ID NO: 29, (c) a DNA conprising the nucl eoti de sequence
from nucl eoti des 151 through 441 accordiﬂg to SEQ ID NO: 31, (d) a DNA
conprising the nucl eoti de sequence fromnucl eoti des 20 88 t hrough 375
according to SEQ ID NO: 33, (e) a DNA conprising the nucl eoti de sequence
from nucl eot i delsl 8153Thartoumgn #d4Boadonediamyt tmoBEQr| DpNEt idn:, thatedf ofa (PNA

sccor di gk o B THS NG a7 JEEPRE AT PO L0 et T B odkn ceaie
froma gmene o lstaniglhefdy @)nct thU@h )1 Ubl:ovﬂ:o (aaXlAS@NA ourrmesm ng the
nucl eot i de Squﬁ&‘ie 758 TRUG Rt A aﬁigaﬁgiﬂb’ o¥4a8é ?19585%% | ?Egzg)g 39

NG 27, (b) a conprising the nu eot | uenc rom nuc eo
t hr ough mr@%r&m@gdtl@sseearceomra% cppptanbNAkdbnbs | Bi dige tHE  nitf seel de
sequence o gradwicl eotides 94 through 1506 defined in SEQ ID NO: 31, (d) a

DNA conpri sing the nucl eot| de sequence fromr_ucleotides 28 through 738
according to SEAYD Kpe hgganmenaglonahantshpRy srmypertlentheserdetstience

from nucheeiriedes 36 & Aievokiht28naeseedipgstanSEQAP N1 36, x ats (1Bsdd) a
DNA conpri si.ng the nucl eoti de sequence from nucl eoti des 33 through 743

accordi n@rtd' ID NO: 37. (47) A vector conprising the DNA of any one of
(43)10hrough (4&)u). BhéM)nameomeclonabfar(‘ehBo@pﬁﬁrd @bmglanll\iﬁeﬁé?ccﬁ)bdi (EJ) to

ft I th I
sequence o bRl nitieBsird ?égg?ﬁr%ﬁ%ﬂn%f)@ 0o AL Be s eRh I apsiosontf o
DNA corrpralnembg)dyh@ndjd%mb'lde deduendd fr & nunllaeissdes 10 151 through 441

di to S D
From nucteot | dR22dsat thEaeeR MRas R eRs e n R BB ho N HERE R oF B BT
vect or oWhespincemdd ehlﬁgoel@moac@enatngtt dKehyisflthex fd71 oWihgot a)ess.
through (c) 15 (Ga) am%'ﬁuﬁ@ﬂl&{dn%dl%ﬁafleaﬁt'fﬂ;@@%b%%ﬁ@ﬂt’fé‘%‘éh&&%ﬁiof (22),

nucl eoti des 69 through 1481 accordin
conpri si t“l’&etr}’?euhlf’éllé‘oﬁlééo%aﬁéﬁﬁec??éﬁ?ﬁﬁcI i desl o ¥ h]r UghMIL5e less.

according to SEQ4)D Mhaﬂaanaforﬁoe)loaaalil\&nﬁﬂmygh: éﬂelcshw&hé%bé%fsemence
from nucl ?1 trleq.%s szag.dggltsgggggglégogogg% gl ?gdg O_'LSS Q I D 107? %M) or less.

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

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

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

wherein a V region DNA encoding a light chain variable region of said
25 human monoclonal antibody is derived from either the human
immunoglobulin light chain V gene segment L5 or A27.

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

30 immunoglobulin heavy chain V gene segment 1-02 or 3-13, and wherein
a V region DNA encoding a light chain variable region of said human
monoclonal antibody is derived from either the human immunoglobulin
light chain V gene segment L5 or A27.

(28) The humanmonoclonal antibody or a portion thereof of (27),

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

saidhumanmonoclonal antibody is derived from the human immunoglobulin



(50) The vector of (47) conprising a DNA according to any of the follow ng
(a) through (c): (a) a DNA conprising the nucl eotide sequence from

nucl eoti des 105 through 386 according to SEQ ID NO: 29, 25 (b) a DNA
conprising the nucl eoti de sequence from nucl eoti des 88 t hrough 375
according to SEQID NGO 33, or (c) a DNA conprising the nucl eotide sequence
from nucl eotides 93 through 380 according to SEQ ID NO 37. (51) The vector
of (47) conprising a DNA according to aﬁ-a of 30 the follow ng (a) through
(c) (a) a DNA conprising the nucleotide sequence from nucl eoti des 39

t hr ough WS, Aehrei U0ydRe %E@rdelﬂ‘d\@-029,ar(d3):hé PY¥AGGFPDN A di-ddivnEC] Bgh ¢ de
(o0 DN A1 oL ® PRI Tk 1 B GEIER BOPA RO B0EHHBSY oS (HHBAERE
(c) a
74%N2ccombrggtm@ lﬁﬁ@hD;.NﬁlnB@logulllel@E@ cﬂa&n\[/)ﬁCAtgyneDfse_(gﬂﬂe)nt r:x:qrﬁprl Si ng
a a_ccor N (0} e 1011 0w n% ), . a CO | ng "
eoti d R T BT TSR I THr A 31 Gy T hGRa S SRe0i 3
ggc gﬁd&%;:gwn&iwimgmmmm@mﬁdm aequanyethaﬁmnuatéablde:s%é@ﬁon of
th h 386 di SE 53). Thevegt f(47
DNASC Corii g E8o BT T DT AT BRGT (1D S ARG E G hE RO o B
sequencéfeany minalieoVi gasd Gegmemtodgh 3 4 &at tbhedv rrgagaoSEm\IAIB:Mdﬁm aanifi) a
DNA i,singt.he._. ' 9_t he 74 '
Do Seq ITADT o T SRS B 3! R onll AR, oh BLBUAD TP AL A0
t hef ol | e oy (Bhe amdngn) LsnuRagbrbeddpr iLdighdgt isdadac Ve geinge seamesyic &47om
nuck got i des151 3¢y ouglh, Akaaeast 08,0 SER:E Bob:0:32 AR Bhereot of (4)

DNAconpri si ng t e nucl eoti de sequencefrom nucl edt | des88 t hrough375accor |ng
to SEQ @@@l@,e f(wyrﬁéééew&rl@fk(l@r‘fe%%wfﬁ%gi BuprpReRGdiong Ligptibod

t he20f ol xiaR04@I nd Nk {d s elakacENAEHIREH ahngf&%%ﬁeﬁéeﬁalmﬁﬁgqamcﬁf&m
nucl eot i d 594 t hr oughl506accordi ngto SEQ I D 31, and(b)a

DNAcorrpr ngt he nucl eoti de sequencefrom nucl eoti des 128 :
t hr ough738accorai n@ntlmosﬁalaDswueaan&xﬁﬁﬁF@ﬂV@wnwfa@ﬂ)s € 00 'S4 K. én

cor to the (a) a DNAconpri si ngt he nucl eoti de
ﬁ ncef ﬁ?’ﬁ%‘é‘?kéoi ?IISQE&h)rrBug'ﬁ % daccordingto SEQ ID NO 35, and(b)a
DNAcorrprl si ngt {18 nlam{mm adedseqqeeneérmmpmméemiadessﬂgi&lds from position
t hr ough r.dj to 4 1S
DNAaC ool B8 8 AEk oS Rty At (6 ) A BRACEHBEIS, Tt e 2B wof s
sequencefrodedetkedort @emammsghqsa@ammmqm@r 8E®<| @nm ag3d zariBB{dn a

DNAconprd,si ngt be. pugl get Ldg aequencefrom nucl eoti des33 t hrough743accordi ng
to SEQ I'D NO: %%r ¢ g % “Acel | produci ng a human nonocl onal anti body of

any2®ne of (3)(ahr @Hg-h’lo( 42)101 S PYUPNTRCHBPT Lning seyino @EAs AremiRP Terion s

a fused oel +hpbighnedsby rf g8pnapSnes! 132 deri ved froma mammal capabl e of
produci ng sai d 5 human nonqcl onal anti bod nyel oma cel | _derived, from a

manmal . (60) AYendd% éE&HbFﬁ%HFHHSSTOTH%“%*W ﬁé&n@ aCL s FEPT i RRP L9
descri bexb b‘.ﬁll'.@wglhnl:(.@-)oﬂ)SEQ MENDOBZQPEWHlSdI‘D@n&ademBNA anii INA cd e d 1tk s

'n (a) G OB Sr R0t G RO ST R DO HED e E S R (o TR

encdli nprre hmygrtdadl arpabgpdpti de or a portion there~r of a nonocl onal

ol ypepti do. or'S porHYan LG 3o sHts ot SHiy D ey danr el oG &b

human AlAQ Mhasugis1)} 1dhefgERet L@ NPecdlbi pant host of (60), wherein said

monocl onal  ant | 0d¥ 1%, A 2RYARLGREAEL MG A { RPWrino acids from position
20 through 116 of SEQ IDNO: 36, in which one or more amino acid residues

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

are inserted or added.

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

35 (f):

(a) amino acid sequence comprising amino acids from position



(62) The genetic reconbi nant host of (60) or (61) , wherein said host is a
mammal i an cell. ( 63 ) The genetic reconbinant host of ( 6 0 ) or ( 61 )
wherein said 20 host is a manmalian fertilized egg. (64) The genetic
reconmbi nant host of any one of (60) through ( 63 ) , wherein said heavy
chain pol ypeptide is one of the heavy chain polypeptides selected fromthe
group consisting of the follow ng (a) thrgugh (c): 25 (a) a heavy

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

t hrough 117 accordlng to SEQ I D NO: 28, (b) a heavy chain polypeptide
conpri si ng0t BBraxho aéléfsééQeﬁ@eNﬁ¥oﬁﬁan1no acids 20 through 116

according to SE D n é@%ngg% CE
am no aC|gd sequ?rjlize ag%'r%o?%ﬁ]lgmgﬁgﬁgg?g throﬁl}goﬁh‘ii%%pégggfdl ng tp%%%(%)toFb
NO: 36. ,2Pe¥romh 4éhaafi SERSDHNBY n?aﬂnlnwésltcfbpnaw @ﬁéeﬁmﬂ(rsnycmrwwess)

. Wher i N; $aidh NAA o & NI NAUNRRPL bR J §n 088 o8E dhRoREAY: DBEDY residues
pol ypepti de selected fromthe group consisting of the followi ng (a) through

(c): 35 (éfeaﬁéé§§téﬁaPﬁp6996§pt|de conprising the amno acid sequence from
am no acids 20 T(BFO%ﬂrfg@.ca@CQéquégcé%&EQJ.er\@amaﬁo ac2ds(Plom JARAW on
chai n pol %eg%l de }g‘o bl si_n b g E\?Ono aci d sequence from am no acids 20

t hrough 4 tor ngp o°§E%F RoN932324nd ( c) a heavy chai npol ypepti de
conpri si ng the ad) naraaid as&qlueaqeehcemcamm:a@j dmizo abﬁ.dﬂgﬂ:(ﬁﬂ@OSLtlon
of "(60) CAPCUITRESHD anerert S8 1 o S int B PRen ey B ifeGrRe

| i ght Ochaanepis hyywst odeudsl tddtuged,r omtioheh irloopeconspseiangiof a¢hé reslildowisng

(a) throughg( heav i npol ypeptide conprising the ami no acid
sequence %g frg)a%gg)rcneﬁoggc¥gagg3 through 116 according to SEQ I D NO: 30, (b)

a heavy chain péeypeptinge acdfips panAgCe eompH ol e patigeqaehds frosmp@Fiing on

acids 21 phreugBuLi6sascerdsag te §6Q kP NBr 34, and (c)
aheavychai npol ypept i deconpr i si ngt heani noaci dsequence from am no acids 21

through 116 accéfdi ity 8edd peNAengs. copyigAngTRBigandELes r i hBiasandon
host 16f apy ‘cS-HlLQ)Lth £60)ot bEQLﬂgﬁNb@S‘% inWNErdi Bné ¥rimbi&RimiGhah8i Pelepeptisde

f_the, light ch ptid |l ected f th t f
he 1ol | oA RG I ThP AP o) S8 T L RRP 0Py PR ooC rgeerigs

t he am noaaei dnsequedcerZQdﬁedm am no aC| ds 23 through 236 according to SEQ

| D NO: 30, (b) g aln e I t he mno aci d se ne
fromam no aci dg gh P#ﬁ’%ub’ﬁ‘a rg%‘gio b@%@ %If RB* %ﬁ-’n thecf gtﬁ I'ght
chai n pol ypepeide toplpt chrhy walm.aéni:moe«amm;lof gm mnnanilnoaa@mctsbz:ﬂy

R SR Gl ﬁggugﬁ ol L sa.“ﬁ“%?%?tl'°§ﬁ£?§f’”ﬁ%‘lﬁt

chai n pol ygépti des are those defl ned below in (a) and (b) , respecti veI y:

a) a heavy chai papolaspeRs 'a@@dCQQEuéﬁbQQ:é 19§Er{g_gm§ﬁbda§§él§eﬂf&n ro%'l‘t%@hno
acids 20 through 117 accordin 28,” and 30 (b) a light

chai npol y%épFFH@uanﬂ#fssPﬁg FaeIBrﬁ‘]ﬁ’o éevd sequence from anino aci ds 23
through 116 accmspll NGnitrd SEQdl BedlRendf. cdrgMiskhey apnab scmgmnn@msm@&h

ol yB8pt | AR BA BN OLE P TR BRF b 11 e Tafee (B) Mot GEat Frif v o480es)
a heavy caaenjsdletEebdt dabsdijutsidigot he wnicivoaeiak meqaalmmd aoidl aeisidues
acids 20 ggéogggegzgdaggogghgg.to SEQ I D NO: 28, and
(c) amino acid sequence comprising amino acids from position
21 through 116 of SEQ ID NO: 34,
30 (d) amino acid sequence comprising amino acids from position
21 through 116 of SEQ ID NO: 34 in which one or more amino acid residues
are deleted or substituted, or to which one or more amino acid residues
are inserted or added.
(e) amino acid sequence comprising amino acids from position
35 21 through 116 of SEQ ID NO: 38, or

(f) amino acid sequence comprising amino acids from position



22 (b) a light chain polypeptide conprising the am no acid sequence from
am no acids 23 through 236 according to SEQ ID NO: 30. (70) The genetic
reconbi nant host of any one of (60) through (63) ( wherein said heavy chain
and light chain polypeptides are those 5 defined belowin (a) and (b) ,
respectively: (a) aheavy chai npol ypeptide conprising the am no acid
sequence from am no acids 20 through 116 according to SEQ ID NO: 32, and
(b) a light chainpol ypeptide conprising 4he ami no aci d sequence from ani no
acids 21 through 116 according to SEQ ID NO: 34. 10 (71) The genetic

reconbi namttihosigol 180 9R6 0 NOB03 8 L PWEh 663) ox MR BnAnsa i eayyae8ai n
and |ight chain pol ypeptides are tho~~ defi ned bel ow in %a% aqﬂgfb),_
respect | &Ry PO REARR T 1P Do PY b HER O8IRPF SIHE ERENRATS BeFydues

sequenceaiéomhggkﬂ@dagkdgda@dLhrough 470 according to SEQ ID NO: 32, and_15 '
ol do 21t hr oughe 36 GO RO LpRs | BRRBEOSY oF 2 HOSHSOREEFRE oF (1))
and 1T OhE Chat npaLypeRt | oo are. Lhece dari ned BELoW Ln (A, and by (oo !
respect i ’E}@Fya.‘n 262?8)£%f‘$1§§we%§ aﬁgf‘ﬂ}ﬁ‘gdﬁ Y C‘Bﬁﬁ?‘ies#?\bi?&ﬁn%n(iaﬂo%%’é‘?‘ﬂgh
sequence (Eyom am no acids 20 through 116 according to SEQ ID NO: 36, and
(b) a light chaip poal.ypept.. i.Si e 1 i : i no
ol de 217 hr oughl 1 78 ARE Brtich sSRIBRER PRnRpre 5 e RORLRIBR SOOI A
reconbi n2at thostgbf 286y o6nEEG I06MY:t Bloug 25 ( 63 ) ( wherein said heavy
chaiy and 'lghgbfh%ﬁrpoolaxe %PE%@%%F%%&PB?PSPE 'g?@ﬁx&eacﬁlvag 6% oS08 {5
respectively: (a) a heavy chain pol ypeptide conprising the am no acid
sequence2frigmardmad3 aciiSEQ0L R NPoudh 18700 kgt ongi o Mg SSEOLRE as:d B38s 1dwg”

(b) a Iight gdalRobyRepidde HUm) beiuh Den INRNGr Ad L SRGHENLE BPeS 1M
am no acids 21 through 236 according to SEQ ID NO 38. . (74) The genetic

reconbi n&RE RBSETEEaRY 8RESHF (60) through (63) , wherein the DNA encoding
fﬁi d hﬁavy) chaig) p(HDNArM&%ph&Q; E_&q@etﬁﬁ% corﬁkl@:fiflﬁggiaﬂnﬂw aQificffs)|f|r6W p§si?i%n
rqu .. (a) a conprising the nucleotide sequence from nucl eotides
35 fé% t%?oﬁ&%oéﬁg 3550P%F%&Qt&%5§6'léqNo: 27, (b) a DNA conprising the
nucl eoti de sequénceanfirmaric eetiudase cadpAbdi hdramigin 44 e cabdi pgs 1 0l GEQ
ID NO: 31, .and .ai.ng, t.he nucl eotide sequence fr :
nucl eot  Abs ey 235t 358 BNy ot MRk BRE Rprotl SRSy T serives
reconbi name deisttenf carsuberie. nft€d0prity whijbh ©nEe68y monsheméinn adisl Dhidues
encodinga§%i?n%g?¥§dcg%k%dagb¥peptide is a DNA defined in any of follow ng
c) (a) a

(a) throug ! conprising the nucl eotide sequence from
nucl?dot i des 69 {ehr cugjincl 481 heegngns§ CONSED U NRRipy aqis)s Frpaposition

conprising the nyal 88kl de seguencead.r am nygl eotides 10 94 through 1506
according to SEQ I D NO: 31, and ) _ ) .

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

25 are inserted or added.

(34) The human monocleonal antibody or a portion thereof of (4),
wherein said human monoclonal antibody has the following
characteristics (a) and (b):

(a2} a heavy chain variable region has an amino acid sequence

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

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

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

wherein said human monoclonal antibody has the following



(c) a DNA conprising the nucleotide sequence from nucl eoti des 96 through
1508 according to SEQ ID NO 35. (76) The genetic reconbi nant host of any
one of (60) through ( 63 ) , wherein the DNA encoding said |light chain

pol ypeptide is a DNA 15 defined in any of following (a) through (c) (a) a
DNA conprising the nucl eoti de sequence from nucl eotides 105 through 386
according to SEQ ID NO: 29, (b) a DNA conprising the nucl eoti de sequence
from nucl eoti des 88 through 375 according to SEQ ID NO 33, and 20 (c) a
DNA conpri sing the nucl eoti de sequence from nucl eoti des 93 t hrough 380
accor di ngchar8E@1iIEMNIEs 3(@) (#WJ the: geneti c reconbi nant host of any one of

(60) through (6 , I, Nt PPI@EL? i i I i I ptide
is a DNA as def@rzeda}wn% r?:(?fEHW‘?no 0 ﬁée g?%%?gglg%h??:% %’gﬂ(.l%&@eél%% FLGR
conpri si mmnite arid et i dewrargiuehte d¢emr coriEee 3D ¥Orodfh Fad
according to SEQ,l D,NO; , Phlepek 1S4 ;AUC i e
from nucl eoti dg((sB )'ZSa%%%gﬁh%)g ggcor dlﬁﬁﬁﬁ% Oﬁé,séé%%ri%ﬁx&%kl %g?aa%gu%g&léag%ﬁg
conpr Psi ke afid eot i @ Afuehte 3R e i 3B 3D M¥3:tBPough 743
?gg;)rflihng tﬁ (Sgg)sl)D \X’ﬂ%é kﬁ_fmazg ﬁahgﬁt}\ena@r@;ﬂiqod@pgm ﬁ@ﬂii?ﬁ%&xe@%ﬁ@r&f ?@g, of
ro ! wherein the ncodi ng sai eavy chain polypeptide
is a DNA YEeFihed bt oW PR a) MONRRAOPR D%R@#@&g’l nggas%i dtp?ghFC’ElOWlng
chai npol ygiepta ches 1 iss 8 INA RS dlescibped below in (b): 35 (a) a DNA
conprising the L{C| eﬁ%éde sequence f.r nucl eoti des 126 t.hr ou%k 419
according to S DANBSaYY © VaztaRgF ASBRRNCBAD R WYt hECHdcFegE R hee
sequénce ¢aompmr iaiodeeathed@sithb atchidh wgHudtic ea erend iamg ntco a8SEQ PD hAro28§h 178)
The genet ] onbi na ) one, of (60) through (63), wherein the
DNA encoaal‘%cg&g%lln h{e1°av Ed;ﬁ%; nl\%'olag%'ep%‘%e is the 5 DNA described below in
(a), and the DN&)eneoligiyt setialn ivginiadtia megébypbpti ae aminhechiAsdesenéded
bel ow i n s = {findt dANA AR la3lik0 i chiel aok d%gémuema BRORLBUGLROL] gles
69 through I481 according to SEQ |ID » 27, an a DNA conprising the
nucl eot i RCXEAigHE £ F rFR MR INYt idfes 10 39 through 749 according to SEQ ID

NO: 28. (80) ThggenehikethirLe®rBhBanbnA?Hn o RYoeRepF+{6Q)ntREBEIJE (H1) .
wherein the DNA encodi ng sai d heavy chain pol ypeptide is t DNA described

. R ¢
bel ow i n {2§¥Hhd $#E DNAUBAR0IPRGOSAPAEI g™ eRAdY pdtdHeptitle FOLEABIENA
descri bedcihet o d i h)cs 1&)(a@and NA conpri sing the nucl eoti de sequence
from nucl eotides 151 through 441 acc?_rdi ng.to S}Eg I D NO:. 31, an% éb%ua DNA
conprisi ng the Wlcl dotitRV L eGidhR e PPFERFRIEFEof P T SBETHI QUBR 37859 RREF | D
NO: 33. (Sdnpdiwirgerdtd @nriewo rriidasteduesiceoff rany aarieocofaciGOR 0t hhooghh 2970
(63) , Wher ei he i sal4d heavy chain polypeptide is the DNA
deschPbedé%lé %‘%vﬂll%%)%% {}%e' % eanrga/odi ng said light chain polypeptide
is the DNA desclbbedt belavi i ahiby : peadyrarbiecdmsr it mpite ackd epedgence
sequence %Ig\rl%?igwﬁHQquHed%%ﬁ% ta%riw%g%%%ea%%d'amnfoo aSEQ bR MArodhn 244

25 (b) a conprising the nucl eotide sequence from nucl eoti des 28t hrough
738 accordFRFHNBERY ITFNGP 3 (D) The genetic reconbi nant host of any

one of (60) thraugh C83)hundrenshBct Baa DA b ag af%bﬂtb&@ﬂe@@@f@f (4),
n

ptide is the DNA descri bed bel gw i DNA e sajd

P?g%?gchdf erein sald human monoc?ona? (%%hi%ody as t §Od%gglow1ng

characteristics (a) and (b):
(a) a heavy chain varlable region has an amino acid sequence
comprising the amino acid sequence from amino acid 20 through 116
according to SEQ ID NO: 36, and
30 (b) a light chain variable region has an amino acid sequence
comprising the amino acid sequence from amino acid 21 through 116
according to SEQ ID NO: 38. '
(39) The humanmonoclonal antibody or a portion thereof of (4),
wherein said human monoclonal antibody has the following
35 characteristics (a) and (b):

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



30 polypeptide is the DNA described belowin (b): (a) a DNA conprising the
nucl eoti de sequence from nucl eoti des 153 through 443 according to SEQ ID
NO: 35, and (b) a DNA conprising the nucl eotide sequence from nucl eoti des
93 through 380 according to SEQ ID NO: 37. 35 (83) The genetic reconbi nant
host of any one of (60) through (63), wherein the DNA encodi ng said heavy
chai n pol ypeptide is the 25 DNA described below in (a), and the DNA
encodi ng said |ight chain polypeptide i & he DNA described bel ow in (b):
(a) a DNA conprising the nucleotide sequence from nucl eoti des 96 through
1508 accemdjaﬂgsmgSEh:él BniBo 35,J.daﬂdq5eﬁb)a arbNAaeQmpr agiidg 20hehpyabrot7de
sequence_from,nucl lﬁg @33 h 74 according to SEQ ID NO 37. (84) A
human roAGEPHHATYa Pl g@ hereof produced by a genetic
reconbi nant hosi) (paO\llmbed: ecmziitdl pglyﬂaq:taae wher ersaamlihowsacld gequence

(64) thr oBRCBs5S £5Y) TALpRarhalesrrbanCEoRsm EroRooamf Sins ERBSRuARA
ant i t‘jodyaoto(:dl).ngrt(:Z)S,EQari@ Aphadrmceutical ly accept abI e carrier. (86) A
phar maceut | cal |EQPa3Ld b-E0MBAbSLBG. L Np Tl BonodanaloanhLbodl or 3,

portion thereof of an a pharaceutT cal
accept abbeecaf r{3r tr(m;gh\ b%%)mardana:galsa@cm@mam oPREEHPTiag ngtabhdmms

monocl on g%wggglo%%méy Qﬂaxtlhﬁ‘éc?qfrd?t} @éa)ls?eﬂﬂg Hhﬁuzﬂyﬁe}d%{nﬁggl y

acceptable carrier he “phar maceutical conposition of any one o
through 28rgb87 pf, Pméﬂél@%éﬁuﬁaﬁhmlﬁﬁal conposition is used to

i nhilyi t signal (41ﬁnmahﬁanln{urfbélf&aqeéﬂtmga%@da Basréhlathe(re%Q of The) ,
phar maceut i cal npQs ition of any one of 85 ) throug%p%%7%¥ ) wherein said

phar rrace‘ﬁP?E%i'-ncﬁ‘?rbésPPW Mo N3 r?r“é%ﬂé?ﬂdﬁbrb?l PRE mmunizir-
AlLI M eXﬂf@ﬁgg@glﬁeidxs-maﬁaxﬁ aﬁ)mmecalbabna@mpmhcq@@mﬁmancahtqbo@ryngne

f (85 87), .wh h t I t d
prevent BrECFIBRobb LBICOTbA? nd PHIATA EFREerGres SERGVER o e3sE o ThE,
phar nmacewhotal mebaposest consat tangngnRIDiM( o85a) pblitdogh th8Zkof, Wlaer génes

sai d gohar mac S|t|on used to dnduce signal 30 transduction
|nto a C%Pfogﬁg% ?&{ﬁgj ILaI B ﬂj‘ﬂ eerpeho maceuti cal conposition of any

one of (85) thftélgh m&?)lpmwnenmmcb@majl phaibadguw T egpocoiposherenfict (4eH
to inducg, pr(&’p fewgg;:ggnog?é LWE Qéﬁ%gﬂ?g%ﬁb@n (3hhaline sPhat pRAEYLE €8

conposi tiron of " any one™ of wherein said
phar macemeé#eal conposition is used to induce production of a cytokine from

Al LI M expr essi eld sna 028 d¥idhenpebas FRGRIUd aGURAS S iR 9&188Y-QNe
of (85) throu Eﬁa)§7 wheor ei r%:(sallblD phar maceut i calﬁg%rrpom ti oﬁn ll s used t e

i ndéde” ah¥PBo Qed‘éEEHHeﬁPné‘&tS(’}tl&‘éi G yladgdhraugt LI f S+ e%sing cel I s,
and/ or i mmune ¢yt 0|ay§b£ypép@@§§tdb‘iﬂpﬁ:l%fln@ thdaipiessi A @ ecelehse T

ol ayed EobS 271 ERB9 IEoT| AT R itb e TaS MY, b act i vi Ty in
nmodul ati ng si grisy tarladaisglpeptmdermﬁhpm:min@/tﬂé lak¥incaadi @ sphakmeeatdrcahl yo
SEeP AL £ %S Bl 3R) S The B IRSEUY o U AR 145, OF (95). wherein
25 (c) apolypeptide comprising the amino acid sequence from amino
acid 20 through 116 according to SEQ ID NO: 32,
(d) apolypeptide comprising the amino acid seqguence from amino
acid 21 through 116 according to SEQ ID NO: 34,
(e) apolypeptide comprising the amino acid sequence from amino
30 acid 20 through 116 according to SEQ ID NO: 36, and
(f) apolypeptide comprising the amino acid sequence from amino
acid 21 through 116 according to SEQ ID NO: 38.
(44) ADNA or aportion thereof encoding a polypeptide selected
from the group consisting of (a) through (f) below:
35 (a) apolypeptide comprising the amino acid sequence from amino

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



(97 ) The pharnmaceutical conposition of (96 ) , wherein the prote~
substance is selected fromthe group consisting of: a) an anti body which
binds to AILIMor a portion thereof; b) a polypeptide conprising the whole
or a portion of an 15 extracellular region of AILTM c) a fusion

pol ypeptide conprising the whole or a portion of an extracellular region of
AlLIM and the whole or a portion of a constant region of inmunogl obulin
heavy chain; and d) a pol ypepti de which binds to AlLIM 20 (98) The
pharmaceutical conposition of (97) , wherein said anti body that binds to
AlLIMis the hypmn @Wdl@@ﬂzpﬂfde(d@m;ﬁm‘ls(ﬁ)g th8Ymikhea phésagLentE Ealom amino

corrposltlon of (97 wher ej sa|dat|bod S AlLIMis the human

nonocl on&F™ 2% ‘-%h?&ea%‘f htrc}lu%}ﬁgl ;113)1\?6125:}(?100) The

phar maceut i cal Q@Wpﬁ)iiidﬂmpdﬁld(e%c)mpmiﬂm] nheainl rang ¢ bddegagacastroil dthho S

t he human méiri rq PP@’ co(ro@n&(gbo E th r rgaé:eutl cal conposition
t e

of (95), s stance LR protefn su t atice. (102) The
phar nficeut i cal (dpnpapidlivpepdiidelddnpyisdrey she aniieB8chdseguetnes if rowbat fme e

is DNA, RNA4O4a 14 Nesi o&g@(gu vkl A net hod for

i dentifyi #S‘dsubst ag{(}gosuﬁaty% to Aﬁe_dﬁg ﬁil\ﬁ]cl()l ggénd conprising the
fol | owi ng procdesesa p(Od-)ynﬂPép@lﬁ eRRInL § Jeo Lhsl anicwr 2 £ 8¢ seAUAAEE F noveareind r e
35 extragel;lqul azro r@g&@@hﬁ Lgé\llv&rdla-lgoo&; oo thenesf 46 iqawbilized; (b)

preparing a pol ygeptl conprising the whol e extracel | ul ar 27 region of
AILIM |igand offa pdidlepeRiddectonRibel e fherrminasel ¢ A§IHATER FFO™ ABENO

emt14 delaelabhe i anadn 439 é&&cﬂdﬂg; the smgoinbi@: cgrier in process (a)
wi th the pol ype tide |€B§rocess t he |%sol ubl.e carrier

reactin
of process (a), Ple pbl §P¥eplirdé dt° J‘?’o‘?:"esgl)‘?ﬁf"gn&eg&ic&egu OB E] FEA
ot her i ncamyigdlinly ary(Or dﬂrﬁoudke)(ﬂjettﬁsﬂtdmg the signal eni tted from sa| d

| abel t duced

oLl 50 Ler ) 9k BRSSO RS E 0 L SR e e,

pr oﬂucfed li2e p:ltnm@u (49 acesqmeung/eiq,smgmf?Ocom)arl ng the magnitude of

eac si gna [ I; QG

subs%gncgso gst h;{jbg ?%&Pﬂp%l%gﬁézgﬁe&gﬁffi@ %gﬁpgﬁ%% %{ro %p%i%%ogm@%%
& rprugia aprerdigiaice h ich th t

extracel | ul gr reg! Oerﬁ\fIA ébhb&z'lg&ﬂ@nglé)&lu%z.%éﬂﬂ@sEzj}ééﬁ@é ef’r%:ﬂ i&gpéétz@gs

(b) prepari ng a pol ype de conprising t | e extracellular 20 region of

Al LI M or 1§ Ilpéhriosgh Jeﬁcqwf&j &4 t&Eca 1%5&@1 mtmaterial that emt a

detect abl e signah; ADNA ea lraglh ecHSRlcURIE iGRN EEGhehde BHRGEESScISI L VHEH
t he gol ypeptl de in process %‘é’ 2 reactl n t he_j nsol ubl e carrier of

proceSs @8 thueasdy VP T DD rBR * atl sai d substance to each
other in any ar(ei t rarr_yNzorcdapmse.ﬁQ ﬁeémrcllré@tbm seguahce firtoher: ¢ I @nt Sde sl

| 0eL) 00 B SELAL AP R0 LV o e guliced, g ocess (o) (, and
produced in prdéeéssa3Ni d):mpn:espagtthﬁeln;aclam:lde sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.
25 (46) ADNAoraportion thereof selected froma group consisting
of (a) through (f) below:
(a) a DNA comprising the nucleotide sequence from nucleotides
69 through 1481 according to SEQ ID NO: 27,
(b) a DNA comprising the nucleotide sequence from nucleotides
30 39 through 749 according to SEQ ID NO: 29,
(c) a DNA comprising the nucleotide sequence from nucleotides
94 through 1506 defined in SEQ ID NO: 31,
(d) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33,
35 (e) a DNA comprising the nucleotide sequence from nucleotides
96 through 1508 according to SEQ ID NO: 35, and



(f) conparing the nmagnitude of each of signals detected in process (e).
(105) The nethod of (103) or (104) , wherein said pol ypeptide conpri sing

t he whol e extracellular region of AILIMor a portion thereof 35 is a fusion
pol ypepti de conprising a pol ypeptide, conprising the whole extracellul ar
region of ~ILIMor a portion thereof, and the whol e 28 constant regi on of
i munogl obul i n heavy chain or a portion thereof . ( 106 ) The nethod of (
103 ) or ( 104) , wherein said polypepti8e conprising the whole
extracellular region of AILIMIligand or a portion thereof is a fusion

pol ypepti de comri ai gAY YRERYY €8e GAIMY L8180 s2dkgiddhet-enaxidacet Ladar
region of AlILIMIligand or a portion thereof, and_the whol e constant region
h

of i munbyl BBAYTh heddyaeRarAiBg 5o p8ERi R NRer 8df. (207) The method of any ’

one of (103) tfwmugh ¢ER&hr wﬁape&aiﬁﬁi €hé&l bhM b anhusrye &¥ L{M) K0, (0%
The met hod of any one of (103) through (107), wherein said AILIMIigand is
a human @& m1i gand. The present inventions are described in detail herein

bel . sby defi ni qug)t emiienokegbescof (4 Ne JWnBSEIN 1 hd)\EMNAORccbeleny, to MBAYBb
means human, _boyvi ne, ggaf, {labbi : Erggse, rat, 15 hanster, and guinea pig;
pref er r 'S sE WA Y abBl t TRF 3R hafter, or nouse and particularly

preferred i s hwyana DEA,cdmpsisimg themiusks o tThde tserguemmmiaba rotdieso t hdes

hunans"” " non- Y Us ei.p, ware,synom c to each other,
meani ng g%g'ﬁﬁ%ﬁﬁggn%?%ggggﬁgﬁlﬁgnggsggéfFﬁeggabéié. 20 The term "am no
aci ds" used heftdi na PBampmersignithe mot kb ekide iseguenarafues nyrld et bddy
thoi? des riQ@gmﬁgﬁogging EBrEEﬁ a{ghgﬁ&t&ga& th@ﬁe lgtters system or
single l'etter system as sﬁovvn_ .e?ow gl ycine ?Gly G, alanine (AlalA),
val i ne (Val/V)(c)l egcPRAZBYAEFING thediuals olel ¢4 Isgauenasefrag (SEkg@jide -

t hreoni nes{ T/ J)gn 38981 hiEo 2B A (ASPARY. 18! Mbanke acid (G u/E), asparagi ne
(Asn/N), glutamne (An/Q , lysine (Lys/K) (. arginine (Arg/R ( cysteine

n
(Cys/ O , net hi4hi nEheVEEFPE phely ] lal comme im@e/a PN RE6oERNETYP/ 3y of
trypt ophate (ﬂ'épiéﬂimghi(éihi ghgguéjﬂi $&H) ,fpr oline (Pro/P) . BObII'he terrrp
"AlLLM used herein 1s_the abpbreviation for Activation |Inducible L cyte
oo ot o) VB BRAI PR i EhE A f s SRS F aR A S Gsd

havi ng tée wirsediure4andatooctiing as skqeadyNdeseri,bed in a previous
report. rore Pgl eLabiy b deiued ALIM g PaL el AL Rl AL,

| nt er nati onal
GenBank Ack estst arndunbgf 6 844824289 (han@h), IBANB2128 ,(oat ), BAAB2127 (rat

\r/ari ant), and %AC%]'%@A c&r%:.(i q’%ﬁ):flla rhutﬁ. SLI isvequyenéehifigtﬁ‘lrl'dc!\ﬂé.ogtfééé)
eferred to as nexam ne bl'r shed Japanése Pat ent pl'ication
(JP2A) N teroudh 20508, acaredhngi bAaBERalBNNOApBSi-cati on No. W98/ 38216),
and these 5 ab(ty(ﬂ\/i %ieo(}%citaqj gat ?41h%c§r&fﬁ§%<f(\aulﬁ1& according to any of
the following (a) through (c):
(a) a DNA comprising the nucleotide sequence from nucleotides
105 through 386 according to SEQ ID NO: 29,
25 (b) a DNA comprising the nucleotide sequence from nucleotides
88 through 375 according to SEQ ID NO: 33, or
(c) a DNA comprising the nucleotide sequence from nucleotides
93 through 380 according to SEQ ID NO: 37.
(51) The vector of (47) comprising a DNA according to any of
30 the following (a) through (c):
(a) a DNA comprising the nucleotide sequence from nucleotides
39 through 749 according to SEQ ID NO: 29,
(b) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33, or
35 (c) a DNA comprising the nucleotide sequence from nucleotides
33 through 743 according to SEQ ID NO: 37.



"AlLIMIigand" used herein neans a cell surface nolecule which interacts
with said co-stinmulatory nolecule AILIM (1COS), and is referred to as B7h,
B7RP-1, G50 or LICOS (Nature, Vol. 402, No. 6763, p.827-832, 1999; Nature
Medi cine, Vol. 5, No. 12, p.1365-1369, 1999; 10 J. I|Imunol ogy, Vol. 164,

p- 1653-1657, 2000; Curr. Biol. Vol. 10, No. 6, p.333-336, 2000). Moreover,
"AlLIM used herein al so includes a polyﬁfptide havi ng substantially the
sanme am no acid sequence as that of AILI'M of each mammal described in the

references ( and particularly preferably, that I5 of human Al LI M
Furthernore, a (B@ranTRAeLVREEar 8t (W) cleamprgistincara (VA reeerding | v the
vari ant nt Bank AcceSS|on Number: BAA82127) is al so
|ncluded%%hq§Q¥Ll Hggfggﬁ%gﬁ?nventlon "AlLLI M |igand" used herein_is also
defined to havdad s? MNAFORBERF BT dNnFYFee0Ed It URENOg JILPTent ¢ 4Bt HASF ng

essenti aliloy i+ggy %‘alﬂ@mar&oaﬁ(aldlgsw@m IpRans varia pol ypeptides as
descri bed bel ow. i S 8 s these vari ant pol%:rp ti des have

bi ol 0gi cal prog&rti %éjl@s%'ﬁﬁ:aﬂ-? é%&ﬁ PHCdROTE G FRAVRREF HTYPRCAPPFes
(parti culiqyd ytrgr&qu{ agtggy dd daimn-wterdmeditANg M29 | hey are 25 pol i pepti des
of th|5|nvent|\%ﬁ etho;e ha ng m no aci d seqadﬁ:g\gA Cg aturJC
type AILIM in |chT ®plV&F PFt)? O SR A TS a‘fﬁ:%’f Fh1 §° 1589
10 am no RAilbwiast duss, arm)s(tb)preferabl y 1to 5 am no acid residues are

del et ed and/ or difi l,u ,
preferably 1 togg 555%% ﬁ-és%fl%r%te)’s?t Sg%lfer a%%x%ﬁgu ggggyggs
aci d1e esﬁ%emmlagladdéﬂ d%l;rqudarrmr‘@ &EhleyIDrEEObeﬂ(/aramt poI ypepti des
having plural i L)0fa dutﬂ}?ﬁ%oa 9%&&{‘1% nu@&'e%tt' 2, sg@géﬁééaéfoqnnae@eaféﬁaégon

of amno acid re esmt inthis invention is
al so def i3edhrrudy d 4P FAIRITHIGE fr%a’iﬁ%gnasl“cabo?/% AlLIM (particularly

human AILIM ang Al Lirlel i@ard -( Bar tisgyl alidmpri Shdurasna 4dbltd dandio | he
this invention can be prepared by, in addition to gene recombi nant

t echni quek o ldpriort | @lelgRdisitg wel | - known methods in this technical field
suchygs chem Ca(la)syatrlfm'c%mﬁ@lib@dg £red hu@tllebtt&@enséa@gmc@tﬂzonoﬁutmeseldes
met hods wi t h dific ons uch sub l et or insertion of
ani no aci‘'ds ¢ a%‘#le\/aecdz Hitrhy E{SEE)é #&: @ua?lehe?’?ﬁc;d ( Experi nent al

Medi ci ne: SUPPL(ENEI\E DN’A—Iabdb@mklng maucaeﬁmgjdteeeeqmgﬂceﬁ @) nuahdosbden) .
Exanpl es rod it e des as nentioned above
are syntrfgiltg!a %}m;ﬂ octcoe SI e- d|bazg%t Cg p:; mit agenesi s (gapped dupl ex
met hod) , poi nt(SrﬁJt a@‘haesnestbyt wifi clt7a gmmnrmraq iDPNA a2 peeTR®dtat the

rand by 4y Jitdyite or sulfite the method by which a deletion
mut a%?] IS prlgbg'gar thg]b lgl) ‘enzyr~ and the like, cassette nutagenesis,

| i nker scanni ng(ar?etﬁ(ﬂNA @p@@rnﬁéagda?%ﬁu@ﬁe@alﬁ@dsewgm GF By PHEFSREi Rod,

DNA Secsmﬁtu%ﬁ&l@sl@sl%d@iﬂ& ec!d: ssynimeaid c 91| goxwicl eoti de
site-directed nut ageneS| S &gggghng | ex nmethqd) can be, for exa
e

| e, .
perforned as fdf)owd .DNfhE© & Y lgond ?3%%‘?1?‘2%&’30@ ‘&‘Fg]n)%at?‘ﬂ?ﬁ
ML3 ph]ag@s/e@{ﬁud}awm aderding add GEQ ﬁxmrmﬁ{)mt he singl e- stjranded phage
DNA. ter RF | 3ve orvmtouta er n is,lineari
by ré3triction (e@mnég?r &6 ﬁt i's GHSREE S %ﬁél?@?%r%ﬁ%ngoe s
pr age DNAfdﬂelrdwnn;ed(aabcamj ﬂ:a)natur ed, and anneal ed thereby form ng "gapped

oo DN A\ JELE ShRORNELSOLL S5 LR I SRR 100 BB covices

introduced is h ized W
cl osed- C|h5ﬁjl‘d1r@mlbl4el%taca4ﬂmm a?rFé) pi%@a@eoﬁi)y afhia reactl ons with DNA

pol yneri se and A % gomﬁng%g RE %u%q' Io%ld%eéé&hgﬂée i JH SHRI 6L &pai I
acti vi ty are transrecte E. [ s wt hout SUppr essor

acti 99ty %t ehrguah P Whiadradring dvth S&f%g%% N%ﬂdﬂ)nl y phages without amber

nutation are Scrwgnedne3deE8TeitNol Y diiysd 1001 AiDNRI ALEORIING to the
|ntroduced with nitrite , utilizes, for exanple the principle as nentioned
bel ow. | FEENQWING r &t PG 8H nitrite, bases are deam nated to change
adenine into . (@Mpogammbaﬁpr@ygﬁglﬂﬁe Inli]lth_eld)fta_@el se@ﬁl@n@@@ﬁd@nuﬁlaotldes
xant hi neagcgef deam nat

d. DNA trod d t AL T d"G: C
are repl dFeeoygh v @ aécéﬁ%fdjn%rt?g Lgir?%s%é‘&?@ % Plause hggoxant hi ne,

uracgbs, and xantd)i ng ONK Bofpbaséngatire Wutdle@ytu@w sequanesifitom audléehyhias,
- 33 through 743 according to SEQ ID NO: 37.



31 respectively, in the DNA replication. Actually, si ngl e- stranded DNA
fragments treated with nitrite are hybridized with "gapped duplex DNA", and
thereafter nmutant strains are separated by nmanipulating in thesanme way
assynt hetic ollgonucleotlde5|te directed nutagene3|s 5 (gapped dupl ex

met hod). In addi tion, AI LIM herein also includes "a portion" of said
AILIM Herein,"a portion”"neansa pol ypeptjdeconprising any partial sequence
of the above-defined AILIM amno acid séfuence. Prefer abl y, said portion

i ndi cates the extracellular region 10 of above-defined AILIM (particularly
preferably a hig@n Al teMl prodngipgrtilommiheneoicldpdll ldvdtilgatyd'¢fi any hose

i nventiongi fﬁg def n?ﬁ o have a sim |l ar neaning as above. "Portion" of
sai d ATLCH-VI ??) et'at Ap? e extracellular region 15 of AILIMor any portion
t hereof ) can b )pr @bhareel hofofTH Ingwhereehlsddtbeal etslwdssied ddiilsol eximéd al

field b dj

Feconb TR | BE LRI L o are af Loy ihainl L PeRap £, OF PEEda Gl etta ©
cl ea®i ngrushan Mqrpaﬂtomll @niiadsf eraigd yye lameaceAll Ay ived! fred bymawhdl.
cul ture et hodgipi ng, g,%nert%ee%tngl%gmmsgegkeagegBE%éanb9fﬁﬂﬁéﬁéﬂﬂ?&d

can be al so prepare simlar nethods as Cri ove

ant i body2 RN¥A mSﬁlrwaéf;tb.eéﬁwl dna (AUnBR aritePeodly G- sing $@dd BNRRea DNA
above- de&é@@&ﬁé&'ﬂ\&% 3AnPek} i &h at hz%r&fa‘r (:e&bfrh%h!h?réé{léﬁam efoer BBLY @NAS
human- deri ved Al LI M or a portion thereof Specifically, it means

human- de&t¢ S el R 1Ml 1Tant@ b (RimaF ﬁoV?GItGﬁaFOQHFFEEJ&Q BERAnOT “said

ant iLger us§ R : human- der i vedrmonocl onal anti body(human nmonocl onal anti body).
e e T AR Sk et KB i s R 2O SR
(particubrdympriet esabl yanthbody- dadichetiflds MohumapoAiIa t her eof ) .
More specifi cal ly, t he Qns; og%E,ll sin the var abl e andc con t ant

i HonA gt o R e R 19 Bha i VAR IS ot

regi ons of the haln & 2ha P55 Rkt
regi ons of aheomcbghonahaant(.bedhawh)xcd.'lom:smsts cn‘o fuamean i2RAIROG] obul i n

derhyed from 9%&29&@' %n%%% hPQEmeEHHﬁ‘Bg'h%% Lidle (87 Lyglaid %alai

exenplified bgo n or human ~, LB ONOEI onal ant i
whi ch bimeRoeborg | antphedy cubapl hupesalf ecasial caaduatidadsed Al LIM of

this inventiongr, aT@x@&é&é‘ti&‘%@%‘&nBﬁuﬁ$HB§E d‘f‘)@é’Gg el s ant iRk s hayd N9
char act erlstlc defined in any 5_of aforenentioned (5 through (42) or (84)

More dpeeffitad|pampeliag| GBed-vari ous hunan nonocl onal antibodi es having

various characted) strheSgamstidedusioninarbhbsakid (§y) ax desp| bedelin said
exaEBI es and draw ngs bel ow. ﬁéFg if erred enbodi nent of human nonocl onal

ant FBody?®F Tt hf 52 ‘Ba‘i"“ﬁ%h?ilo 1g&%a?9%nocl onal antibody which binds to
AlLIMor a portépn tiner gehedeti nedombinaytohoat oseramyt icorredf( 3501 htlormgigh
(4? (63), wherein said heavy chain polypeptide is one of the heavy chain
polypeptides selected from the group consisting of the following (a)
through (c):
25 (a) aheavychainpolypeptide comprisingthe aminocacidsequence
from amino acids 20 through 117 according to SEQ ID NO: 28,
(b) aheavychainpolypeptide comprising the aminoacidsequence
from amino acids 20 through 116 according to SEQ ID NO: 32, and
(c) aheavychainpolypeptide comprisingthe amino acidsequence
30 from amino acids 20 through 116 according to SEQ ID NO: 36.
(65) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain polypeptide is one of the heavy chain
polypeptide selected from the group consisting of the following (a)
through (c¢):
35 (a) aheavychainpolypeptide comprising the amino acidsequence

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



or (84) . Mst preferable enbodi nent is a human nonocl onal anti body which
bi nds to human AILIM as described in (30) or (39). 15 "Human nonocl onal
anti body" of this invention can be prepared by imuni zing follow ng
transgeni ¢ non- human nmanmal s produci ng human anti body with any of the

i mmunogens (antigens) described below. (a) a natural cell or artificially
established cell |ine expressing af oreme%]}hi oned AILIM (particularly
preferably a 20 human-derived AILIM on e cell surface; (b) a genetic
reconbi nant cell prepared using genetic reconbination techniques so as to
express above- dbfii nedeArlidAipepe l ypeRtige prabei abhy thelamime deid veduantde M
on the c e () I M?@ﬁe tak I c S
aforenen'?:gorr{g%f&%% (&)dsaﬁ %hll a 7[;,(?)I ypeptlgy fr%%éltf%%l ﬁH\A and
(particul arly preef eaaﬁayyymwphﬁpenbadappmwlpyng e eid gedeshce
lysate; ((Pord HEMES 'aQ:fa%COZ”d)'ﬂ}ﬁfBu&@i?cPr&@@éF@'m’?'ﬂg SRfetnh Cyé £CHgTbi nat i on

techni ques so as to express a portion (particularTy preferably the

extratel | ul ar r(éél)onTB? R Pt @ RGN IFEpE ihgstt pér Y )orgp &ff (60) through

above- def '6'"36}dALrhla%6.Ha§$i&Ll v/ Rhafier phlypbyaeae dey 'o&‘x%dé\f L4HM 1ig8S Shain
sol ubl e poI ypepti.de; a culture supernatant qbtained é cul tLiral rl]%gt he

geneti c PELYRSREMe E@ﬁ?cﬁgrgﬁ%‘ﬁt?lb‘ﬁéﬂqu? COPsortaRIert rdte FodHaM 1Rggi dh

pol ypept itthgouz@l u@d)ye AILIM of AILIM (particularly preferably a 35
er nat ant

hunan- deri ved purified from sai ture or. (f) a
Dot on_(par s i daiar byRabEEn oo THRSkk Pa serp i 51 RS B8 ikt id Sdggence
pr ef 0 ablfer e aim icke> taftercka)f2)3 dihzrmegh CHl 6 yasyutdiiosy zed SECLI 1Y) (Iﬂim t3cul arly

preferably a hypggn- Q?JB h}%ﬁgﬁéﬁ'&é %B&%rigﬁ}ﬁg%bg%ﬂl £&P£9¥q&£né£" S

i nvention can be al SO ob alne ure superna bycu
a" genet i ¢ neer edinmarac Bishesh "ttwrah nll & adcedoding stfarﬁ@lkhl?ylﬂm 034:eland

ot her than fertlllzgﬂe%gg%: zﬁéfiﬁeﬁﬁtﬂaggg& §939ﬁ&kﬁe§ﬁmﬂh@§bf&£% uence

| ynphocytes , and nyel oma ce can be_ prepared bg/ transform ng a

host wi t f asDNA&SR T efirch| 3L Eheidh Eoht aF #0 FHLR%I P ISP dftodithy each

of the heavy angqli ghﬁec&@h@@l@fréé&kbﬁmras@e@céwadn@rﬁﬂ h@dy @Iﬁrélﬁﬂ_ﬂ@
i nvention ZO using genet]c¢ reconbination_techniques, 1y_\/n E’Euces
yohg IJrérg

genetic r'écdmiRgRe huddt ot GRALTaRPLIEBRH L dd Pln@a‘l’ noed Hhal

ant i body peflyiddp idw eelleeftc@anrbe tHhé ajmamd kynsuktiingngt ganetfiot loedagbiapnt
host desg%l bed m@ny of aforenentioned (60) through (62) or (64) through
(80) of t ug ention (herein, said host is an eukaryotic cell other

than a fertili Zed egglgprte:frfauahbcylymapaj.dianomptlismgct:he@au@td(_acicysr@@mlyct@s

and gyel %mcaglﬁ)a ad AU Ll WA @@9&%&% ANtAHOaY,

i nvention human nDno bod g any |sotype béfonglng
to 1gG 20 (I gGI(b)I g&;ﬁ-lgh@@laamdp¢lgm¢pti@ﬁccmgﬁ\léltgmthar@dlm@ﬂ@ql fgierce

TgE. Pr efﬁo@rb'a)fn:.r&f’“a@::.@oz.cﬂ Ydkg 'Wk@@éﬂi‘ﬂat&: |92 (10 98> 309C%ng
lgG3 and | nor e gref erably 1943, & or g Humen nonocl onal

anti body (& tﬁ.lslqhﬁ/@ @%amw@%%w@ab?m | MR BFaASIRANSRCS from
non- hum&ﬂm@c;m&%mmdwmmmta@@@%ﬁ&g t§U(S|EQa$.DhW®in 38 (68)
antl roduci ng trans eni c n?l gddfscrl bed bg \@IWIth anﬁo/ 3
i m*ru‘n S GRPPGERSY RREAPEH? d§ ) (Hyaedor & r)ng ‘t'%m&%%
comrmnl y smﬁhlharawfc&cztm Bag Imgmmd:haﬂmapolgpeptMesmréptmoﬁe sRifd nedalpseni c
non- human rg% &ﬁm ng, hune J‘V(_:.n]:#{body is inmmunized with said antigen in
combi nat i"6h Cu’ if gun sp adj'uvamt” as t he occasi on demands. Pol ycl onal
anti body can bdaobt ahredirahmsiarpebybept di¢ compsasdngtrbrizzddicead th$ equence
IVbnOClon?EIrom amino acids 20 through 117 according to SEQ ID NO: 28, and
30 (b) alightchainpolypeptide comprisingthe aminoacidsedquence
from amino acids 23 through 116 according to SEQ ID NO: 30.
(69) The genetic recombinant host of any one of (60) through
(63) , wherein said heavy chain and light chain polypeptides are those
defined below in (a) and (b), respectively:
35 (a) aheavychainpolypeptide comprisingthe aminoacidsedquence
from amino acids 20 through 470 according to SEQ ID NO: 28, and



anti body can be manufactured by preparing fusion cells (hybridomas) from
sai d anti body-producing cells isolated fromsaid i nmuni zed ani mal and

nyel oma cells with no autoanti body-producing ability, and cloning 35 said
hybri domas to sel ect a clone produci ng the nonocl onal antibody with a
specific affinity to the antigen used far inmunizing the mammal . 34 More
specifically, nonoclonal antibody can be prepared as described bel ow. That
is, said human anti body- produci ng transg@nlc non- human marmal (particularly
preferably "human anti body- produci ng transgeni ¢ nmouse") is inmmuni zed by
injecting any of) tfaeligﬁwa@g@ﬂ@oiy@e@r&aarud@ﬁ%ﬂr{gmé atineughid $dquence
intradermal |y, intranmuscul r%égnousl¥, into the footqgg ﬁ#h
|ntraperf¥%me%T+9°oﬁEé £ 02 egéFa a6 OFFARIpIEen Ry i nogen
into said rran}TWo Usml@ldbyénert]gmsumeagmb?ﬁanarmo@ercfmramd oPRC @ ft msbpumﬂam
every on 0 rteen days after the fi ni zati Ant | uci ng
col 1% ar 646, oheretst romee g =2b T aRhPB et e R TR poerTaRee o
daysSaft@éfihedlBélownnnnnaatand (Bhe teeqeem&yea@d |nterval of

i mruni zati or c a ependi _n n poert of
ti_ i rmunogen rF% %‘rgrg;sl% egecr ete lusgf'anr%’gtrrlgﬁgc%cr)%a Clac{n Fo y Tan
be 15 prépamedmbyotaeldeth@dtbto&ghléﬂ6aa¢cwtﬂineimO(N§KUH§>DWU13256and

pp. 495- 497 (19 t

prepared by fusi ng gﬁtqugé/%g%?g%qﬁ SD clglgl ornlt alq:%;%h? %Xla spi een

node, boficomeembne acid®ndi| thispaghed 1br émcplﬂiélﬁgmﬁ’ S7Q RPN r &ﬁ)Cl ng
tragggeni ¢ nonzmﬁa%@g@%&webésﬁbéﬁgﬁeth&@@%@%ﬁb%&% ol @5 6Y a@hzyo@gh

spleen, with omas W t hout autoanti body-produci ng "abi | whi ch are

derived f63h "ﬁ’reéfeé-rnabﬁﬂrd heaiEmear LuRRe 44 A thekasn Pr‘-?a.]typ?j:?ﬁh%%‘-‘ &F@ thos~

hanst er, ge8bRbl, ¥ 1dwWnBn, (HF me(}syefgéglbéyuae use, rat, or human. For

exanpl e, nouse-derived ‘{r:% g@ P3/ X63- AG8. 653 ATCCIB\E 25 CRL lcg?)%u

P3/ NSI / 1- Ag4- 1{3Ns2afjeapaf éPR YBERBSEOMREEF NGRS 2pdpeast SRED,

PAl, FO, fﬁgzggi\ﬁiﬂg a&ﬁasgig Xﬁdgmﬁ'c c74rm 2RI nsg t2. SEcprIIhLNt&n xiaanatati
eloma U GIVI]P

rrg Eg’ed as a ) o J(Pgb C]f%f’nﬁ?é‘y(?eelpl%lfj&sci%[}?rlfd'r@ %Bf%&?m i On%crl1 e'hal

ant i bodi Es(:zﬁoamﬁexanpbedhybﬁ.l tbhmasyhcai 6becsoreengd toy SA@ tIvatd:n@d 4 -he

CeLl SO Xamphe. dL BLEGAUL! B cRhAtA,0o 0 JPAY I3 Lhe (B8RCHiN L,

the culture su ernatant I'n rowth 1 s obser
to the iffdhogérenssiedsédd hervy minadinzand dngmlch@ned:@mti@ﬁs émrfmnése by

enzyme 3 o] h i A) and enzynme-|inked
i Muno- sgfsgﬁ%&a%l;a% E'EIIPS(%S iad! gbll' n%ﬁ%‘g?%\ﬁééﬂantl bodi es can be

prod@ced from hybr iaderasy gyaéamwmmd@r@wﬁme PRI GO b IR % a

such as onf‘nhgmﬁﬁS' kesqkl godta&o@glmoqsz@ ak@lorddngned BEp hANes: er36 Orand
rabbit, preferably a nouse or nore preferably m)use and isoJating the

anti bodi es 5 fFom %9%’%6??%@%@%%@0%%{5{ ?aB‘rmgsacﬁlt TR of
a mamal froMﬂﬁQh@nablthEbodhesu@h tLhi6s aciceveiingo i oc BE D L Dravnutf &R .ur ed on

I I f || th 1 DNAs tc. '
cach of the hehld arihd PGAE Rl RSO0 BATH Renoa oy S Bayodl coeared
frogssai (ﬂGBybrwlrdammsv; sdfd (i¥aw) ohed ngendd ighdodhayn gacly pépt ide heaeythowe
| i ght Ch?ﬁgi ape Benfoevgtﬁ,g Ep)to l?gp%?t e y %£8£§V81 v & single vector to

pl’ epar e e expr essi on vec {d expression vector is transferred
into a fertilitad egwpafy ahdemproéd'mmhi@mmpmmmig taehiae s Jedusngy)

sai d Ter bLLhzegi£09ak1A05 6 LRGN ve 8RRt ding! AN AP N | Nha
uterus o foster er to obtai'n a chinmeric
(b) alightchainpolypeptide comprisingthe aminoacidsequence
30 from amino acids 21 through 236 according to SEQ ID NO: 38.
(74) The genetic recombinant host of any one of (60) through
(63), wherein the DNA encoding said heavy chain polypeptide is a DNA
defined in any of following (a) through (c):
(a) a DNA comprising the nucleotide sequence from nucleotides
35 126 through 419 according to SEQ ID NO: 27,

(b) a DNA comprising the nucleotide sequence from nucleotides



non- human aninmal; ( 5 ) by further mating said chinmeric goat w th another
non- human manmal , a transgeni ¢ non- human mammal (cattle, goat, sheep or
swine) 20 with genes encodi ng each of said heavy and Li ght chains

i ncorporated into the endogenous gene is produced; and (6) fromthe mlk of
sai d transgeni ¢ non- human manmmal , nonocl onal anti body derived from said
human nonocl onal anti body gene is obtaingg on a large scale (N kkei Science
, April , 1997 , p . 7 8-84 ) . 25 CQultivating in vitro the cells producing
t he nmonocl onal anti bodi es can be performed depending on, e.g. , the
property b§l cettsudio 46l atceordingthe 9BP BetNOf 3ltesndstudy, and the

. diti ¢ ot . I S| . :
or sy nutr ent et &5 EEy {20 HE iR Rl AL B AENE AU EL8RLOREHLE
mai nt ai ni hg3 b B st4d iagcer@ing bt dBBRSIP NQr odce nonocl onal anti bodi es

in culture supe ta S s J e | &
concentration rgg}?a ghgh%lgg?—%% 1_|-:é1>é20 nmedi unn?%%B%&ahg\é\?ﬁ%] &%?‘%}Oc%wt?éf’&gﬁm

conceft r af$dn, MEpFednuRRe HNP EngPdaic FadtdorrentahadirorrddPraPsidh ks a DNA
MCDB104 nggdk iy 3th Melresk umd 1 Dohehgeds pmn REMiA 640medi um - ASF104nedi um  or

RDnedi urn. The basal redia can contajin, for exanple, sera,_hornones,
cytoki nes,  36(&ndARNA £MEFL Siimek §RRIRY Ore rigienf eI BBSE XS "HEPERGAES 0N
the obj eg$iverouddnord ONedcerdiRgdtesseanibenosobajed and purified from
the cul ture supernatant or ascit.es f%uid(ﬁFntLo ed above 2§ sat ur teg.g
anmoni um sul f at &)pr B CORPSTS W FBB Y e[?rtédepF‘FgP?Bﬁe THd G Ceaprores
aci d 1ret hod, €rpsydi c1 304 e aedhotingi ba &RQhamgeo ch3 byaandr aphy ( DEAF or
DE52), affinity, chro raphy. i t] -4 | obul i{n._c K i.n
A col urm. | el Slongay U B o, ZBF 15 T Hone ranerre: Fri i e e 2hEs
nmonocl ona$ 6 anbrduogh €5 ChHrscseragnof to h8E@eEyNehad3h. and/ or |i ght chain of
whi ch am no aci eq C : gﬁg} 0 kT i
resi dues del et eg,sﬁsuggitgi %{lgélgﬁg‘gﬁ e .wéﬁﬁﬁﬁo%ggﬁq%ﬁcﬁ@qrggf ﬁgg
means a plke3hl ivhprefinahhaP¥kiansodipar shiidal 1ght ahairppadviRePiéra s BNAs,
pr ef grsabl ; ; 100 861 dofh 854 dVES. Ay [ modi fication (del etion
subs?ﬁtut?%%%ﬁg%gg%S?égr(M' addi%ion gsﬁdgscggged§% ove can be introduced
into the anino E¥i dasef&EMER TGS he mifaride aREPEBES bYOR RUSERFEAEFON
-br%' parzgi alosl El?f@\fd}l@@@é méfr%gﬂgeﬂgeseocp@lingmgi am 30 agig sequegced
is partial alteration of base sequence can be introdugce t andar
met hod usi ng knGn eiWﬁ*%&@%%%Fﬁ%éﬁb@i?%‘&ﬁ?aﬂ&n&ﬁr%‘&‘?’“ Nﬁ??‘?oﬁc}%&s
Sci . USA, s¥othr8igh p3 b5 62 obbdind984) SEQTIBNSQen88, handn anti body- produci ng
non- hyman manma) " particul arly hu ant 1 body-.pyro i.n r [ ;
whi c% s 25 pr e{‘cérrgd]s %}gﬁggﬁprrrénsﬁn@cagﬁebréucglree&p{)talr&eedgé%i:lgrgﬁ%ngp oggﬁgﬁg‘g%ggs
literatur23(hatongh Gietacsordiof Lo7SEQpID MG@:237.199 4 ; Nature Cenetics

b ot vonn TR prASR R B b deRe o Juanshyr b0 o (ovecpati g
No. Hei 7{6®Di¥nermipkehe RNBmnsodintesadd pidlot shairmgelypspéidatisaPNA -
Patent PuplLigatiofu Non MOPAS25B8PiohaLYr €a) VEhrod8, PeBo6- 859, Z994; and
Publ |255hed Japan(eas)e eral\rI]AS lc%%:p%rls()ifngpggleIr?uac_:[lleooq:i e sgglueg;:go J:Zégn:\3 ’nuec'\:s.(e:b}:ides
39 through 749 according to SEQ ID NO: 29,
(b) a DNA comprising the nucleotide sequence from nucleotides
28 through 738 according to SEQ ID NO: 33, and
(c) a DNA comprising the nucleotide sequence from nucleotides
30 33 through 743 according to SEQ ID NO: 37.
(78) The genetic recombinant host of any one of (60) through
(63) , wherein the DNA encoding said heavy chain polypeptide is a DNA
describedbelowin (a) , and the DNAencodingsaidlight chainpolypeptide
is a DNA as described below in (b):
35 (a) a DNA comprising the nucleotide sequence from nucleotides

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



Specifically, said human anti body-produci ng transgenic mce can be
prepared, for exanple, using techniques consisting of the 35 foll ow ng
processes: ( 1 ) preparing a knockout nobuse whi ch endogenous i nmunogl obulin
37 heavy chain gene is functionally inactivated by substituting at |east a
portion of gene |ocus of the nobuse endogenous i nmmunogl obulin heavy chain
with a drug tol erance marker gene (such as neonycin tol erance gene) by
honol ogous reconbi nation; 5 (2) preparin%4a knockout nrouse whi ch endogenous
i mmunogl obulin light chain gene (particularly the tc chain gene) is

f]thncLi onal ly i mgm Y Mpb&p&ﬁlblihgt ltll_&é m@&tﬁdﬁﬁ@ séqpaﬁbia%;r&f\ nﬂ%{l%o't@.@'é%
of the e .endogenqus. i munogl obulin light chain with a drug tol erance
mar ker ggﬁg Fgﬁeﬁggs%%éoﬁﬁﬁQf anﬁuﬁé%gﬂ%)N%y #dnol ogous 10
Leconbinationi(Qs?_pmffmgéﬂakfptﬁéﬂumrﬁﬂahﬂﬂmb%Q;wﬁiahydeﬁéagg ﬁ@giﬁnrgbghhe
uman i gl opulin vy_chain ne | ocus .is incarporat i nto the nopuse
chronnsgg§g83ingﬁeﬁgcﬁﬁ? ?ggr%%%%géﬂgb@a%%ém?%%%téhégﬁf3$§¥ﬂeﬁﬁﬁgﬁhﬁ§o e
(YAC)5 capaidl destriberybrdoa dnarni)gered the( HNAprepading &adidanighri ehaause
whi ch desi.r ,an .qf .the | ogl.obulin,light. chain gene |ocus
(particu g%ﬁgeﬁﬁgdgcl%héﬁﬁg§§§SH§%§g%§§§ﬂ%ﬁ ?%dl?n?g}the nouse chr onosone
usi ng a vect or (akpradiidt edmpyishegydss nuadkioticieabeqghronestmen a¥ACEotddakl e
of carryizgg i,ant e; . i a f+an ni ¢ nouse which
endogenogg F%ﬁ%ﬁ§§|%%§ﬁiﬁ‘%§§6§ggﬁah?ﬁﬁﬁfa@%gg%s %Zheéggci are both
functional |y ihBttiadNedcamgrifiol eie oncdentiide saquepoeafeeh nicheptiédes
desiyed Begi@Rsugh BALh QlcdNE MWD dEpUNPGEbURe N heavy and |ight chains
gene loci by mating knockout and transgenic mce aforenentioned in 25 (1
t hrough (4) in(8Pbi tThe Poiaters repriland §osdr PhedPKndRRRE (PoUsEhEaH Be
Prepare?(bBR%UbﬁékéﬂFiﬁﬁetﬁﬁ?ﬁ@hé?@iﬁgr§&ﬂ&"ﬁ§&v§fEhﬁﬂM%ﬁﬁQﬁQﬁﬂﬁ@%“is t
i nmunog i.n gene l.ocus Wt orei gn rker ‘gene (.such as neopycin .
toIeranc@géeﬁgngégﬁg Eﬁiﬁﬂnﬁpogéﬁs PE oﬁg%ngpﬁo anls cF@&Qté%ﬁg% SB2dBne
| ocus sopadypebtidebéa sr ety aNFedleFariddie ek i M@t ion: usi ng sai d
homol ogous rec ination, for.exanpl.e, a nethad referred to as positiv
neggtéljve sel ec?i[’rgn a(éhé CRURT ha et S ,{ﬁuﬁ%o% 'eeﬁec?g?eﬂféﬁ,Pﬁ?‘%?g%;?ofégﬁ?.
Funct i onalbli macbiughat 4dn efcddmeliimgmino@RbUWD dea¥y, caadn gene 35 | ocus can
be achi eved, f e e W1} i | esion i t of th - Qr
C-region (for éénﬁf@@#ti?ggéé?%ﬁ?qg&%%gcﬁﬁﬁgiﬁ%ha aEgggeP%%% §$§§F§EJ%FS
the i muAdgitbbahgh Bi7ght? SF& A NS: eé&npl e, K chain) can be achieved, for
exanpl e, by in{gpAucing fd8Si O%d U idaRA hodk 4 9k %ﬁ@%@ﬁﬁo?raﬁr%@hon
extendi ng over J- and CTregions. A transgenic nouse cgn be prepared.
accor®li ng o8 -t KeereinoEhasPBA 2P NY AL G dredpib i ¥y PR linarddeni &sahifal
gth: exgnnlaescgeg?azggasm %gggab,oén&nt§§|Dﬁﬁ|bnEéB&hb”%EFﬁ 1%%h€ Bh&%a
apter » - : : ecjfically, for exanple, e
HPRT-negBPFVBg?H§§8xéﬁtﬁpﬁeﬁﬁ@aéggfﬁ#%ﬁﬂﬂﬁﬁ%%%s&?tF%héferase gene
g:afi cient) ES ¢&ll 4 el‘mr(y@ﬂbﬁisiﬂmﬂ&l hycdebitide §&gieAcaToM nﬁbuégtideﬁ
astocy is fu W 1 east contatni e YAC vector inserted wt
t he genegén%gaPﬁaﬁsgsg6huﬁﬁﬁ FﬁﬁﬁﬁogPoghﬁiEghbgbyg&haﬁﬁ' ene | ocus or |igh~
chaid® gene | ocdis) ora aNpocompni § hegedfe and lebeidRRIegearcesimgn spbbeoplides

fusi on meth C S . %ﬁgf ) e isintegrated with said
foreign ﬁgngggﬁgggeﬁégtgg%%§%¥£#P§§1ec gﬁpﬁgfhgﬁ?'Then, 15 the ES cells
screened are ni@?bi Ifheceediin ¢egombrinanitzbdssggfobrni oreel I dfPanthhengh
nor nal ”3@§?,(xpﬂ1@§é9ﬁY§ﬁé BNK Wnc i hg ARl nedtly HAn YohvheptMel 25 the
pp. 7380- 7384 (1980): U.S. Pat. No. 4,873, 191). The bl astocyst is

transpl aRFeddepEbLPRd DELPHs1Bf (Bhet RBE RBENBNAnBUSEd4d8Tt BeifdosigRtnBhpeR.
Thergo chﬁﬂ@&ﬁgpu@asggnmem@@ e HARS MR ddehpster nother mouse. By
mating the chineric transgenic mce with nornal mce, heterogeneic )
transgeni c mi c&hr @ BHRFHRRE L ByR Gt JUERECheOer SYBRENES (e Bent eORides
v'\\/aétg Facmlsgt hﬁfgr?]@ﬁmgenab@otr]pms;g&r&j cslmj qu ance: E&Za;’iiéh@di Sccordihng to -
ndel ' s | aws. e " tion of a nonoclon nt.i body" used. in the, presen
nventi on meanh FaPhPef TRREShRG A BURHG0E HEr PORCHCR GRAT RBTHEP BRAFS
anti body9sf thheuphe3ent acevedingn toasdosgaeciNo:cad1y, includes F (ab' ) -,
Fab',., Fab, Fv ariabl e fragnment of antibo , SFv, dsFv i fide
st abil i zed Fv)(ééxn #%EbgﬁgﬁﬁgFerﬁgﬁEPﬁnﬁﬁtig§%§)°§E§%¥‘fﬁ?ﬁ&gfagL.£¥%f%%?s,
Vol . 6, No&35) , pphelddi i Sthe TOO6 )gncalind- sakl hean'y abdhinFal 1Y pepatidbeis the
produced by treating i munogl obulin (nmonoclonal antibody) with a protease
such as pepsin and papain, and neans an anti body fragnent generated by
di gesting i munogl obul i n near the disulfide bonds in the hinge regions
exi sting between each of the two H chains. For exanple, papain cleaves I1gG
upstream of the 35 disulfide bonds in the hinge regions existing between

Y b1 N o v oy a o o o e o - e



39 an L chain conmposed of VL (L chain variable region) and CL (L chain
constant region) , and an H chain fragnent conposed of VH (H chain variabl e
region) and Cx'yl ('yl region in the constant region of H chain) are
connected at their C termnal regions through a disulfide bond. Each 5 of
such two honol ogous anti body fragnments is called Fab' . Pepsin al so cl eaves
| gG downstream of the disulfide bonds i he hinge regions existing between
each of the two H chains to generate an anti body fragnment slightly |arger
than the fragnment in which the two above-nenti oned Fab' are connected at the
hi nge r edi¥gn depgirdded lb@d-;ﬂwl(}nf r@gneand $heaPNad eRcegdldng) said' Bightngherane
const ant t di ng strength
(degree) I%C{ﬁ- salﬁqm)noc ona antl é%ecfjir%écfﬁéeé%gieﬁ g%’)]?l gen cal cul at ed based
on the anti bodyla@dnt # S8 ceRPLisAni ngs leotpdessenuened framensohevantes
(kd) " meays hosdee 150H iy do digsaehas! ogis stgength (degree) of

sai d nonocl onal _antibody fromthe target antig "Di ssoci ati on const ant
(Kd) ® is a vallke o%t%ﬁzéemﬁﬁléilvﬁd*?%né‘é:llﬁo't&dé‘séég‘d?Pﬁﬁ hzaeneghsphnges

(kd) " byzsaitolymdiany i canstentsEka)d wal ugy . These constants are used
i Ni ant i bod toa en and _its

to represent t ffinity of said nonocl anal

activity to Zoqﬁézt r%{lq"’i’ér’aﬂ?P@‘éﬂ i CSSYaRE & B]RTHERS dPEedBFaEfng
to variousy sejeredsic asdombhinbataasit Ypanaliveade vslnging coressé aﬂhe&%ﬁlhl t
Bi acoreX

h Ph d
xpor | moltAE B AGKE Bt REAh s BT e KEOTnE RBTa okt ol e 58
usi ng0saichekiaf dﬁé)e@ms;eﬁ G&B)l/ M Sec, 1/Sec and M (nol) units,
t | H h te t t
of “monocl onki AdeTbodt 1EaHEReARE B Féﬁnﬁ%qﬁfﬁs&%ﬁﬁsﬁéﬁ%2%&%%%%%
neut ral i Zntgrest eift y1of oan{Zbodynd Hu e orerrscitdrall laneicssdyabi et phsrier.
i nvention inclydgs thﬂs%@rrﬁ‘a”é’é&&éi@ KRmp¥d 191 oifd <\f§r|n}_5'§1§l§n§hqi 'lnuman

following (1) throu h ( human nonocl onal anti body whi ch™ bi nds
human Al' NG Oélaéolaﬂfcéﬁotiﬁe%o? RATH ATh&ENsinedith g fr ab¥ edPR ) (k9) (6? 1.0

X 1045( 1/aMdSec prarrmiet t dL2f18f atddeplhdbre Ibri1dM Sec) or nmore. (2) hunan
nonocl onal antlﬁg y which binds to hunian Al LI Mor, 35 a B‘Frtlon thereof with

the dissociatidfi’?ate Lorfdt3RERBLGH 1. O™POrd-H4 91/ SEPPTSS1Pdssd human
prefer ablngonbcaomal(hrﬁtz(lﬂdcse@:) a@odtdss the ¥db f 3F (Iaunamﬂmmphh@mabe@ﬂicbbﬁy
whi ch has & r t|V|tay t.0 human AlLIMor a portion thereof with the

di ssoci ati oI ns]’t ﬁ%tf‘) of 1. 0 x 10-~ (M or less , preferably 1 . 0 x
10-a (M or Ies(§8andThnerpémmfa@e@tﬁl>ca1 copas 10i6n (0F apy dressf . (85)] nhitdmgh

roepgoncliial e Al ke s dnandadufanat sl A B BARANELA B A LABRLY

fluctuate on various conditrons measur enen
mar gi n oﬁwﬂ&}pr\ml{qﬁ:%r@kﬁlﬁlﬂ ynath Ftagt thmtA oY n i ndexes in general .

"Monocl onal antigbpdyTRE rﬁ@:eﬁ?&cal‘%oﬁﬁ@@&tﬁoﬁ%@%?% 020 gYMBRrough
nonocl onal antlbody producin enetic reconbi nant hos of this invention

(herein, $di'd wosrsia said P %Rﬁ%j-q SRR TR L freafrd aFy REPYeRt -
pr oduci n@x’uﬁl@l’f@f&&tﬂd&m@f e N sialg asgine~_ of this invention.

S Iy, f t l.ud I |s.d d
TOLT8R g (1) tBPaueRER s mac AL FoRPP R EBh HoRY (CBS Erey rEhERT Fhal
ant i body- (@ﬁddummgeameddlcbmmammbdwtndummmmﬁﬁmmnﬁntmmdtmmvent

ant i body i trans an with the ve-defined
|mmnogeﬁ9:r€%[%ﬁgl§ Oe{:ﬁ% %Sfﬂcﬁc r}ll ngfqt e ce xanﬁessaSllcflq mgfeﬁ%szed animal . 20
(2) aforenenti dAéd fTise @rhaaeﬂalce@ml@alldmmg%e“smm@a? &yy fonsi of (66) t tlerdugian
monoc| Ona(l ﬂntvbm:.rp gﬂyﬂ&uﬁc‘\e‘ﬂﬂl h.uéoﬂ?cr:ﬁiwgfgn‘@st&% %%n@ﬁ%éﬂ&nu

derived from nmammal netic reco I nan uman nonocl onal

ant i $ody tﬁﬁ@d‘@@ﬁﬁ@“’gé@éﬁ @ ceddnbiatdmtesk|ly dutlsithed by transfornming a

cel | excludin~(92p sehd fBL68dcaand JMPebH9sR: {8k oefxéff?'cﬁwe EHQaEG M mesegh
hanst er ovar| awﬁﬁcell HK (baby hanst er ki dney) cell, yrrphocP/te such as

nyel oma) R SHch P RRLBAF RN Fifh ABWBEFORAPRARE (fgenknduce
encodi ngptrbqﬂfeawle:&alorf oIl x@eRdiing tdea ld ght chain, or both genes)

i sol at ed from n _nonocl onal nti bod r oduc B cel r. human 30
nonocl onal anti ggg gﬂamrﬁﬁ%l&ﬁc%?mp?%§gi?ﬂﬁﬁa 1Y 98Y%e? ,(%tsl)leﬂ'b%‘?@'c
r eco®®i nauav)hummdmlpMmm&)‘tm@uucmgoenebhc 1rsecméa1| rentimkhde

af orenmenti oned_i.n_( 3). nanely . mean g r econbi nant | producing the
genetic Ipé(?% SR fahﬁﬁfét?‘/? %I H‘aﬁ‘r}M@d‘cﬂfegsesﬁé}gat eegL R the B cell 35
descri bed above in (1) or the hybridoma aforenentioned in (2). And, "host™
in "genetic reconbinant host" of this invention



41 includes, in addition to various mammalian cells as described above,
fertilized eggs of any non-human manmal s (goat, sw ne, sheep, cattle, etc.
) . By transferring a gene (gene encodi ng the heavy chain or that encoding
the light chain, or both genes) encoding any nonocl onal 5 anti body
(preferably human nonocl onal antibody) to human AILIMof this invention
into this fertilized egg, a genetic recoqylnant fertilized egg of this

i nvention can be obtained. This genetlc‘Teconblnant fertilized egg is used
to prepare transgenic animals for manufacturing the aforenentioned protein
fromthe mlk (g I'Blhig@h.'bﬁ‘nﬁmﬁtﬂzi(dﬁi]kd{ﬁhp&hemeﬁ oﬂﬁﬁqunél.@ﬁ? 8%). ¥Bx84yh

"A subst Qsin resent inveniian |f|caIIy K| subst a ce,
havi ng aﬁggctlvﬁnge%ﬁ rodu é@harm?$ﬁu%*%$glc9 géﬁéfpo qe§9b§
Al LI M amdlm@dzrd@penﬁenaHqytaquﬂnﬂwmcaghamsmgAﬂLEMﬁaxpﬁqssrmgnbemlslng

prollfer @b isng .cell Egut nof
a cytoklgllléé1 A{ exp %3‘ cgjlrl %lp %é:ao%';ls; njgi'?blﬁiriﬂlI )B'ks ance r%siefn)
t he rfat ure, or (¥Dlardi phcrxaatyu‘pne@hr e«dmaoblLt:iLanyfsubsn:aneetlhgub’sraatehg,

related L9 o ARshanas B NG, 4@ bkl M 1 andy i ﬁ%&%ﬁh%ﬂé&%ﬂ&b%g

l'i gand” ' so nmeans e’in rmature or an
artificialafPrdgar éa @9@@% ahédy Hanal trpassugtdion maﬁsan@@mhA#édMat a2udby

Al LI M nsagsn%aﬁh&céﬁemagmyaa%@égeagriet RQugh Al LIM leading to a change of
an arbitrary phenotype in"the | M expressing cells ceII proliferation,

activation of CH) sThe RRITRHAEFORL AL céPF‘@OSléﬂ@ﬁ‘to% s (95xpndrereichakige 2
5 oﬁoarlg?bétgycé ngargggﬁba@ %ﬁg@&hhk@?ry Fytoklne fromAI LI Mexpres s
ing cells) . stance" can, be main cl,as a protein .
subst ance” and(ghé Hgﬁ%%‘?ﬁ%ﬁb@%ﬁ@é@" E%éﬁﬁ‘l%gs g)tﬁ’%‘erﬁrIBttéienprOte’
subst ancesbsasecé hesf ekllewvited E&onokm@eQMdﬁp & d wehnd so ol ycl ona
anti body, a nD oclonal . a tlbod a_portio f nonocl onal |bod and
particularly p?‘ f%?a%ﬁlg ﬁaﬁ H&P@Sd Ongr#l%{:@d: a?o&?er)nc C\th{h’
substance is & aat |xinﬁd5pen‘dleﬂesu¢mtp.rmmmg fphef estadiley ar maneolrdian of an
ant i;kody, 5@e$f§l§9b§gﬁ@8§ 1% %IEq&chonal anti body, 35 the substance
onl'y a non-Hunma

|ncludes no derived nonocl onal antibody, but also
a reconbi nant Q‘)hiarmﬁlia:icrmmllmtmﬂ ideowhyr 1 sing 4he etholsi pang horbhheredt

monocl ong é?&fi’&é’l’l@ﬂgrhk'gaﬂoﬁ‘){%f’%ﬁﬂfﬂa aghhbedy. 43 i€ okh® pb&LELIRi HANL

chi meri ¢ nmonocl onal  antibody™ I's a_nmonoclonal anti y pre ared by genetic
engi neer ¢S CRE SPEEPR @£| Hpmg negdrdud ichihaave dmibodl~Xuch as

nouse/ human chimaglﬁonpﬁggtgaglngghngﬁdghqgﬁpmgnmﬁble reglons are derived
fron1|nnunoglobulln of an non-h mguse, rat, hanst C. gaand

et
mho§@ const ant %%bldﬁ%eaPEaH@?F9%Hl?? nFHW % Sthen &t obtd)im. W in
"humani S&dtin“@hﬂ@.t Bphiibody ACDRMOLaftlkd Rakbhodyriboay 40 the @resent
invention is %33 onal antlbodﬁ % gpared b enet i neering and
nEas a ot

specifically Iﬁﬁn%% 7830 naP RRE; er 81 a BBtTTgh o The
whol e ofanhiabndhene btiandst Lod®I BIMn i fherhgmansm@moth@nmypﬂﬂm&xxbbbé anv -

regi on q&§ q§fl p {ﬁ %?e ganplenentarlty determ ning regions of the
hypervarla | e r gl on é a’'nonocl onal anti body of an non-human nmanmal

(mo@de, rat, hb:lrﬁsQ)erTh@tphaymacelh‘elwhrrsmmsn@gm@ns:fof(9c7rie, wirdzebire saidon -
are deri é/ﬁ%@'lﬁéd'ﬁm é&élﬁgﬁﬁﬁ‘ﬁ@&k« 1 89k8RS hehah e N d 138 £1 ra%gdl%ciy QR hygmn

i mmrunogl obulin,~ and the constant region is derived fromhuman a constant
region fromi Mﬁmdgl ‘55@| pharmaceutical composition of (93), wherein the

substance is a non-protein substance.
(102) The pharmaceutical composition of (101), wherein the
30 non-protein substance is DNA, RNA, or a chemically synthesized
compound.
(103) A method for identifying substances that bind to AILIM
or AILIM ligand comprising the following processes:
(a) preparing an insoluble carrier on which the entire
35 extracellular region of AILIM or a portion thereof is immobilized;

(b) preparingapolypeptide comprising the whole extracellular



20 The conplenmentarity determ ning regions of the hypervariable region
exists in the hypervariable region in the variable region of an anti body
and nmeans three regions which directly and conpl enentary bi ndsto an

anti gen(conpl enentarity-determ ning residues, CORl, CDOR2 and CDR3). The
framewor k regions of the variable region nean fou 25 conparatively
conserved regionslying upstream downstr or between the three
conplenmentarity determ ning regions (franmework region, FR1L, FR2, FR3, and
FR4). In other words , a humani zed nonocl onal antibody neans that in which
all the megions cdxd&piMal porrd mr er policinhotkenéof hri3dl esbrpltbnent abelyng
det erm ni i40 ; i.ab i on, of a non- human
nannal-der|&%ﬁgﬁbﬁ%gﬁ%ﬁ%¥932¥ﬁﬁﬁ%§ﬁﬁgeg§Bégﬂﬁggblaced with their
correspondi ng rledi orsagddinge d-hfer dm s Inimien ¢amuireoy| bhupioce Fhee )constlanthe
regi on deyd ; Lﬂngk'amypo obulin has the am no acid sequence
inherent%#ﬁxgg%ﬁﬁgg%Pype gtch as&PgG (.1lg@ , Ig& , 351g&8, IgHA) , IgM
|gA, PgD, and I(§E. TheaebhB¥arfher chpoplWila KaFEARZePhoRBeronal (@it bbdy
in tie prRIgHedtIRNLIOBreaRske (bhatnd oM AW taft? ivyreaedl BRHLEN n any
bel onging tg any isotype. Preferably, it is the constant region of human

| gG TheéFF§ﬁﬁﬁHﬁk ootys of the constant region derived from human

i mmunogl obul i n (ane ﬂ@te6ﬁjlihi_:;Ctﬂe_’:lgﬁxgri;ilmﬁhﬁﬁtg&hﬁﬁorﬁ f@i&siumabém@ﬁgqlfnails?@i_al
present invention js pol ypepti de he substance inc es the fol|ow ng
Dol ypept (SRS & bt Re SHRR BT HeA ¢ 08 TAr o1 | Gop Bt H8s | o Sroneed
pol ypept ifdem sa cheabe Al hy mamairf béd corte itdeer Bothe Bvappke s rolbuarddn gopeps s de
are a peq%bdefg% rgéng 5t 0 am no acids, preferably 5 to 20 am no

aci ds. The’chém ¢al” Wodi ™ ‘cation can be desi gned dependi ng on vari ous

pur poses, 10 fdif)exaapbarintiethacnagsitudal 6£] ebehi ofbibguelsn déecosd of
adm ni st ﬂ%§;§§1@QpKL or the increased tol erance agai nst the degradation
or increased absorption in digestive tract at the oral adm nistration.
Exanpl es of thd194)ypdpistiedriomnddesitisyd naglsupsiapcas gdiafpepnhdeo chipii s
ing idle Wiolae1aMv & RRAId UbrraN RXIHRCHd M A idEP ALY A LIM (2) A
fusion pol ypeptide conprising the whole or a portion of an extracellular
regi on of AlLINRAnd PREPIRBEE 67 PR tYRAf of2&Td6AstUNt Whbgh offRgf entire
i munogl extrakelgamyrchaédionr o20 AB8LIM palgspept be avpeht bimdshbeeBlELl M
Exanpl es ,of %pgjlno_-protein" are DNA, RNA, and a chemcally synthesized
conpound MR 454" means "DNA conprising a partial nucl eotide sequence
of the DNA or dbémnm pgaébpyrimdiafpcld/dak ideecenbt issed theathodre et tssnsiu P

DNA phar i cal I aned based _op, a_nucl.eqtide, sequence, of . DNA .
ok Bo a8 i e ST FRA S BB R e S A TR REDSrAPRrREFS Mt
ALLIM. i fegdl lay dette et lsersd@r@NA can i nhibit transcription of DNA
encodi ng the AlLhM i ERYALOT i £E4 [ h mﬁNﬁ:' oA Rf [ y
hybri di zi n DNA gr Fﬁé?gncoding %d%l%fﬁg% ?ﬁggi%%r??a nJ% eovﬁdezgggdgﬁge"
as ref er POFYPEPHECE ilmdiRERc®SSa (Pdriti al nucl eoti de sequence conprising an -

arbitrary nunbgy)of rugtepiddesel NimdbRINId I 8bY¥riedi F JgRecPA tiah , the
nucl g tldels%gu%pce cansists of 5 to 100 consecutive nucl eotides,
pr ef &1 abPY ' FPEE 0 BAsBEAFPTE Mokl B iR SHREFPGH &PaBRFR5OH B0tn any
consecut av®ilramyclogeterdgs , and still nore preferably 5 to 30 consecutive
nucleotides . \fagn fhe, DY, | S5 89 6331200 OLLS ORRG, DA GPIL ORERY L S8l s A8
contained in the complexproduced inprocess (c) , and the signal emitted
fromsaidlabelingmaterial containedinthe complexproducedinprocess
30 (d), respectively; and
(f) comparing the magnitude of each of signals detected in
process (e).
(105) The method of (103) or (104), wherein said polypeptide
comprising the whole extracellular region of AILIMor a portion thereof
35 1is afusionpolypeptide comprising a polypeptide, comprising the whole
extracellular region of AILIM or a portion thereof, and the whole



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

hal f-l1ife (stability) of the bl ood concentration of the DNA adm nistered to
patients, for increasing the intracytoplasm c-nmenbrane perneability of the
DNA, orfor 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 suga 8noi ety, the 3' end and/or the 5
end in the structure of the oligonucleotide DNA. 10 The nodification of
phosphat €chendnt nodgicas o £f mﬁunenaqmbbulEHEh@@ﬁy&ﬂSaJirﬁl’d)rOE pBEtmbﬁDtEeﬁéof he

phosphor odi thf bL%) bORFS e 8P by | TRk (L UMGSRERAL APIGHS higeptide

phosphormn@das En@mhdwhmbmaammbaﬂallammdsginn et ANl I Nosphenet i p@felon

bonds natlosthe nodification of the.ribose ing¢cludes,
for exan%lil%]?e?jﬁ %ntcl% lsolnoﬁgggpfgqﬁ P&o?%‘??ﬁb%’en%l‘a 12°-?¥SP%?BE%F19FN HYERT L §hid
nodi i cathewhofld ketmackédtilide bagion nef adegM 1Dgaﬁd&1m|a€poth$oﬁ0ﬂh’@f§¢bﬁﬂ
to 5-pro raci i ns RNAco rising a
parti al %%@?é&é%tv:&l de scg%]ﬁ%%%g% S%GQEH cﬂeeirﬂﬁﬁﬁg?loﬁem ca n%l'bajf i gﬁ%r{lgn

t her eof "tlyseeaf. as an anti sense RNA pharmaceuti cal deS| gned based on a
nucl eoti de seq e n h bowe h

AN The. afty conae R can CncBlt oreansol (81! ot B RPN o E e
AlLIM i itdt@RNACIMr 18 rankPBeRoflBEMthe NRNA into a protein by hybridizing

DNA1gr RNA encodid) 2Tl hm'e"é'hol_lhgf RaKt bak gecl eet) denseayeneLsi7AS weisLLed
to here indicates a art nuc#eotl de se uence conprising an arbitrary

number o?ah‘%cf*EBWd% g?ﬁdahsa‘l"lb ‘t“l“%PyAIIé& ohig®RE-partial nucl eotide

sequence consiBhs pederit® OACORSEC Wiy aldBiet Bd das,deref eredtyid $€1.70
30 cons cuti%ﬁinucleotldes nor e pégf to 50 consecutive nucl eoti des

. and st?Y | RbIRIDY FRFARISIRIFES 3 cghgeB%FF\?BtndBf’E&tlld’éls The sequence
of anti sense RNfreim, bmamndilf'm&fhmhmnaal Imdmep,agbatorra&)ﬁﬁmdinagsteherat

hal I fe abi | f th d concentr Qn_o adm ni stered
Lo Bhti s BhEy il Huidled B ol 8B e h bR in O FaE B ohaf el BRI TES - o

t he RNA opmicerse aud gastitrigitlze ldegrefetired yediugkanceaty l’tahres@bs,opptmmms@f
the orally admi StELedy 1'§NAth@rt e g&ﬁ&hé’e 25§ o AV 8 %E%a BoLs”

chem cal rmdlflcatlonlst hemca no rcatron applied to e
ant i senses gL e B | ase offYnQinJthe‘-'rﬁ ¢ty %Vrﬂmesnmrmrﬁiohﬁ@mlﬁ ather

ar bi tr arynh £QNRRHAMs exsephed Oknbhe. above DNA, RNA and protein substances |,
having 5 the nol ecul ar wei ght of about 100 to about 1000 , preferably a

conpBund havi ngfe heS bl ‘é%fmra? detghf BFedbbareine ME2AS0oGVEFY0 AR A
pr efer at&méhm@mﬁcub@mwl @hie FRfr a@NQUIL HAKL t Qe 8601808 cchrdpaly pept txie”
i ncl uded the defjnition lof t he above "subst anie" mﬁaﬁns a ortl Onh{]?fﬂ'ﬁ“
f r agmentI LA RE bHTY hapta T L 516 YOARE: PEUCERGLA 1P M Cpr of 6T EBI 9°
AILIM, pskéwerably the whole or a portion of an extracellul ar region of the

pol ypepti de COI’IIS'[I tut| 3?%3?}@ ?Aeg}.atncinSe a g’bd\(ss%?al){%fﬁyoﬁﬁ nvnal]l‘é/ added

into the N-terfinus an rm nds ~of dIV|ng|n
t he2pr eséimu/hvenisoheiisinet rddednbr avrxr it mbSeJ:M)a, p&heeratingg (Bit/T),

Tembr ane, o SORRIL Ut 1 Aln A PolyReRkl de A0l e patxf%lﬂ?"wr%) :

protein" reans a protein that connects V\A rane throu

hydr ophobtetaeire delnéQl ohypénet(lars/ig targinine (Brybfer CdetteﬁélentCFﬁﬁ IePler

once or pseMel&hidd ”Em@@/‘id)"‘ho%ﬂleﬁjl%lté}fﬁugo iEhe/MSs, a Wi SinLonpBsedy of
three mai n regions extracel | ul ar region, transnenbrane region,

and cyt @W%&W@?‘%gt%’ﬁ’ﬂ’a’s REHCIALRRNYHE 8 (B oPEOLENEIPTSUF ace
mol goul es. SUCﬂ‘h@téEﬁnS{mmf aBedmMOt&im 1%0@1§é iabires ieaGhn e6eMari it |

surfaceﬂ% Ielnth formof a nono , hormdlmalt?rc eterr%gﬁrer or

ol i goner ¥ s) T TBEIARA atwl’éar%'é’ § 1 erdtitt CHF MY acd d

sequencmarﬂn'm.‘elarafbe]ﬂxtsl’u&ﬁddl|nw’ldcﬁﬂlé3madmﬁjﬁiﬂéﬁ%ﬂmmwﬁ andp At §rf om

t he partj al trutureréar I jon) fromthe entire streuctgé ofbihe

above- métit | 8 ‘r%ifr% EJPot LR&PE St nECRAT t 1 affOTS Preferadly
human-derived AILIM in partlcular (for example, International
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(human), BAA82128 (rat), BAA82127 (rat wvariant), and BAAB82126




structure exists outside of the nenbrane. In other words, it nmeans 30 the
whol e or a portion of the region of the transnenbrane protein except the
region incorporated into the nenbrane (transnenbrane regi on) and the region
existing in the cytoplasmfollow ng the transnenbrane regi on (cytoplasmc
region). " A fusion polypeptide"” included in the above "protein substance”
35 neans a fusion pol ypeptide conpri si ngzné he whol e or a portion of an
extracel lul ar region of a polypeptide constituting AILIM (preferably 46
human AILIM, and "the whole or a portion of a constant regi on of

i mrunogl olmduise)heavy chain (lg, preferably human Ig) ". Preferably, the

fusi on_pol YPepl el -a,Lusl 4% AOLYDERLLAD W e 20 SXERACELLUL ArnLEghon 4"

AlLIMand a portion o stant region
parti cul &ubd ighefder dlipanese f Bg‘t@ntp(ﬂmlrﬂelmatd@lbf (@h—bkt N@oel Hed at 1r29b99, of

Al LIM a”dlr?céﬁgiﬁrbrfaﬁc) P%fte%”aﬁ bg.@cQ%%}ﬂ CN@' n ﬁ@gﬁ/Bﬁbﬁ%)a hinge £gglon,
gG |

CH2 domai n and omal n. is preferable, and as AILIM hunman,

nmoused oralmtew@mr}% %@%W@%ﬁ@f%%%ﬂ%ﬁn) . 10 "The whole or a

portion of a constram 1{g&hen lgfectmg&@mrm@mglaoéeu%&ﬂﬁac@mc@h@ phidged
herei n neans the constant regi~~ or the Fc regi on of human-derived

i munogl JBtAS TR Heavi Chadq AR Fes &9 1R Lor B Por ﬁ%@ﬁk he?Bof s
Thg : mMunag oirdd RoCGanBbhEe, gmnp-mmmgb;ﬂﬁmmbsl (mgwngel lcyOalnyzmi’ ?sm: ?etzie%gy
subcl ass exa 0 og ul i :
G gt 2R 1 005 NS GRCCEARE 1 GANST 140P b gt 1955
Pr efbmablw Itnhﬁnlolmgyogvm]bulllazl JB. tL@GBélBle, ZOGQ}'GZJu,rrI gEIio,l Ofol1 g®&8,) Ne. or
| gM Exar’g)l es ﬁ] éd I y preferable i munogl obulin of the present

os€e Uel ong|

i nvention ‘are ng to human-derived 1gG (1gd, 1g&, 1g&3, or
lg&4). 20 | rrrrurmgde@tmlrl,ri‘l*ﬁstlva' s st dped iotalan Lmaludﬁmapmlymmda)having

chai ns c%rm%s%
honol ogous heavy c é},}ﬁgﬂ%n@é g?‘%ﬁgﬁ%?iglég%% E:}t%ggle ﬁrou di sq}f:ﬁgdeogon%(:h
(S-S bondnmaphdeprghped Aai the sefemprsed  oind nertigﬁﬂaéﬂammr@/%namy@ Ebgton

(VL)18&nd éﬂq?xuhﬂ g.hAIEﬂ@' n EﬁQQ&E@H\EH@Qh%r{(ﬂhILIB/-IYvaEJSaH@aMYl&h@'Sns iRilar
conposed of the heavy chain_variable region heavy .chai n

const ant tfcb&j:h&nr%b&) ¥heardany ac,JH%ﬁar@ltSﬁQPaf%Fd E‘b?f&ﬁmari’% Pt%ﬁ%&&&@& BemBehe
domai ns A gmwL 2 he ﬁﬂaucsoacmrd:mwrmes‘plmm'em l'li’hJﬁﬁQLhnﬁéﬁ’SiSor(J 9G I1gM

, d bcl G3, d
Oand [ gne ) et lgRR ot Ren e pe 3 @S g ned 3 ntana Fidis <
conposed nafanMhg Gl abmvei.n, hi nge regi on, CH2 dorrai n, and CH3 domsu nin
Lhi sopr der f forﬁeNretl?gglgg;%%egmaar 'wﬂq@eagggxxlgm 1falod, Lh,samposed

Cyl'l donmain €gi on omalrn 1n
order f r cradvarnge! menns Ve leedy polwnepwifddy @s |®wmm@db©10w~ , Cvzl

dormmi n, hi nge rﬁ%togs, zoggygg t@fayaé oargggtgy%wég@lc{bé maw ﬁlaweicsiom

N term nus . The heav chalno lg&3 1s co onmal n,
regi on, ©IFFELIGFRE nesaﬁate?ééyaoﬁﬁvhv%e%. stor déye fr!aﬁaumatler fYREs. Afﬂa

heavy Cha@ﬁhﬁldlﬂ%ﬂys pearesad 19f YHe CYAhadoaBiRvel ng@ngl ONth&¥42are
dOrra an omsun in thls order from N term nus. The heayy chain of
oA TS COpORRP O SPRE ELF LBURREAO ! ndel A gh OR ReHBh GSFATI, ST edeanee
domai n i pf Bhe el twre NILEM) inwhiSh bankylitheheaviocdwidnresidigds, i s
conposed porfef\éfabcioyglltgq_%aamino acid residues, most preferably 1 to 5 amino
acid residues are deleted and/or modified, and to which a plurality
of amino acid residues, preferably 1 to 10 amino acid residues, most
30 preferably 1 to 5 amino acid residues are added.

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

“AILIMligand” in this invention is also defined tohave a similar

35 meaning as above.

AILIM (particularly human AILIM) and AILIM ligand (particularly



hi nge region, Cal2 domain, and Cod 3 domain in this order fromN term nus.
10 The heavy chain of 1gA2 is conposed of VA, Ca2l donmain, hinge region,
CcL22 domain, and Cct23 domain in this order fromN term nus. The heavy
chain of 1gD is conposed of VH, C81 domain, hinge region, C82 donmain, and
C83 domain in this order fromN term nus. The heavy chain of IgMis
conposed of VH, C~1 domain, C~, 2 domain, 15 C).13 domain, and C~L4 domain
inthis order fromN termnus and have A8 hinge region as seen in 1gG |gA
and 1gD. The heavy chain of IgE is conposed of Vy, CEl domain, Cs2 donain,
CE3 dOW&id’inarﬁﬂLdL@ﬁ4lQ@:§md)n i thiksigy&et i bk WA NobES Fé pise @y Nay e dd didige
regi on as seenlnln% a}rl1dl D. 20 If, for exanple, IgGlstreated
with pa it i e e lé’zi’\?g’dt%? %h%‘]%%att@ﬂﬁﬁ NG wgd 15 EPOHG MeTdiods
di sul fi den bnmds;eﬁmlns.tdanmiéud hachlangehémgbam smﬁjmsltﬂsanéltls%l&lg b(@@lbm\}hdﬁlrhe
connect t t eavy C r ~s to nera onol ogous Fa in ich a
heavy cﬁ‘éﬁhﬁ‘ %ﬁﬁﬁ‘ut %r?gb%%% ’B?tlvg—fgﬁnﬁlgéﬁllmv\g E&ﬁﬁ@c’: é‘& with one |ight
chai 8 through sudh suldfsitdeui dngnde land cene oC inskBtwbhcHt a0l ke Nt PO Uhn
heavy chai n fr.agnments conpaosed. of .t he_ hi n,. CH2 do

donai n ;bre %orffheceta;aa? ISUgGY % ST Lbaond%e%g’ecg R %g%ﬁ‘l Ibflel?gﬁ‘ﬁieed
ori gi nalSURRLENENT NaHiautihogdp. B5- @éile(ﬁmangm&jefﬁn;ﬁs(lﬂ%\!emmw Nediaxal .
Sci ence © Rec hani f n 4-7 (
1991 ) ; 30 gg%n{.sdoloéogn;vgf ﬂ‘%eqﬁﬁd% a por% g?ﬁosct ?c%un% 1{;l?:t Egggf)oﬁw?es as

i Mmunoglsutigndteavaberri ndraenslyohée talsov @ lnimmms cd gedrideon ofter digtesttant
reghgn Qﬁu@dbéﬂggi@gbggﬂéﬁ éﬂ%@@’mggﬁba) h%‘ﬁﬂﬁ:r& @aééz’ié@ié‘%@lwhlchapOLnt

characteristics as I one bove, and pref era I's the Constant region

wi t hout MUEBGLQpiEimtmduged £ rraég#%bysbwm@w P Ehaydeliis e PReddH s

the regiwe mwegyo&hhbﬂg@ d€GObn G 1daRiIiR, pRBdaC3adpiah B 1PMAaGR Of
| gG 48 | gA, and D, and is the regl on corrposed of C2 domain, C3 donain,

and C4 ddtfhi W9 chﬂﬂlf%acﬁa%eJFE‘R/l BRE2P§ eSASpalltlF‘éGIrarslc?nﬁ‘rlé‘Ige%hé’dexmse

ther eof iirfcdie Ft if@gefthel , hiemadehi yethe g@ethbie, DNal saghRehy papidhdssis
5_ oned ,%)o%e has the advant age that 5 the fusion polypeptide can be
puri-fi ed*® eaS| ly by using affinity colum chromatography using the

property of praytrmrmt%,c vl i rivi aiakso tsipbe i o 1 o dl Y d ot dch e tragereel ich ulgapped
fragment O\.&? e%&’%%t fé’éﬁ%@ %{gi‘pe%Pé g’fﬁ OLEE'%%r rﬁsfé‘tfoﬂ‘é%%“of‘hé‘%se on_ _

portion a cons regiorf or ex an T mmnoglobulTn’s
| gG as rﬁe&mmmoatm)mtmeasvadfmm;qmp@r meO Mﬂ%pb@qewecmqmbavang@n@er

ant i bodigse 4981 NSty td]:%g: fth\éagllﬁ@iel Q&iegpyh @_p% A& . avﬁf{&bll@ﬁ‘ lﬁrﬂ)NA

i mmunoassay for tr~< i on pol ypeptides can be easily performed wt
ant #Bodi % Mighiwec tidie We-houA FaibATe I et i cks ok ImRA T i o (T 4 T edt e d

in"a 1%&53}&@%%@@6'5@@% Mnibhey def ¢l £ O (g e aht d Prhglama -

Speci fic exanpl es of " pepti de which binds to AlLTM are the whol e or
a porti dff?rb?l%n%%%ﬁ« o%e%%%{?‘{lut FHB RAGFR L8P FherRbY1 Togrs@ %" gappred
mol ecul eiisild:eNA.GOSAWBY fbhatec| 6 Dagdsutnestagki DLy Jzﬂi\loﬁh M NS @re -

Vol 402 63, . pp.827-832..19 Nat ure Medi ci ne, 20 Vol : wal2
. % cedi 98§ Zh%brl‘?%%‘%ol"b“g o .gi%ae<? ;5%‘191%5991%6537“’\5 5060:
Cur 25 Blcdlosedlaﬂlrlcﬁnl\ir @oume&:samecmmms akPeebeenbyd lbjnetl'psalrﬁaae:piuodm IS

I t d th t | |
I L e S R A e PR A
conpri sungmtlisma&cporypeprlam;l@mi/.t rae:a/\ﬂhcbesdecaegwitmrtmfs aNaonsEamoll
region @ell%?@ﬂbﬁ@%déb{b%@’r qhaii ;¢ ﬂ@r ggile\ét@cﬂn@fth @Héngggﬁﬁlﬂh'a@es,

Here, the terms "an ext ul ar region a constant region
i mnogl%lqwm@m%a’i#ﬁh%t/eam%rslaﬁﬁaﬁﬁam A§Sas§crRengbBeve. The

pol ypeptide, aOLELABAYy RS cROA YRAR Etﬁtﬁftﬁ.%gﬁﬁé‘tl)ntro@%@e%lowi’éﬁ'r@ﬁ:rlte
pol ypepti de nmenti oned above can be produced not only by reconbi nant

t echnol oyt L fenticn ¥ aperew B6t p&ll%lwea%t“ﬁéialﬂé?fi RAOAH- i ntk W@Aarlts

sughf as ua:es‘aheéﬂh dQ\fﬂﬁzrﬁyﬂ]’Eﬂﬁ%@ﬁC rmts’mg aém cBef&zQihﬂa@H til eHRlWhdalin lt;’lto

noairrti e net ho t.her eo e (0] t he present anentlo can

oLyl oo R AR Se P B a5 on GO0 AR LAET bBHG SHarhare. It
mamal i maﬁiﬂdd‘ﬂe(d)amlwllatkyadpbeﬁeiﬁbbwetuﬂrmn “Al: [ Mndiefd: teda ad avwp 1 aared

pre rabl Y m)nQoq,I antibo eﬁd,mflcall the antihqdy is _an

ant od J'haV| %’gca’ % i SRR Y prtt ST YR S AW S5 e e ng
cell s by dnamghuneAtfbh:M aobasehpdnitl nythreducs ina, cddemims f exrgh thynmne,
interleukin 4 by




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

al l ergy, which takes 10 approximately 24 to 48 hours to exhibit allergic
reaction acconpar_ied with inflammation g?used by said nenory T cell when
the living organismsensitized with an anfigen is re-contacted with the
sanme antigen. This delayed type allergy includes allergy to an infectious
pat hogeni xespréyare kychnashe Gbér tepl heatien gy Ageua ey ,f s Dny 18- dcabded ONAUM

t uber cul I ld

quant | Ty of Y] nrEe A S e (A R T Vet B A M o

or plant BX¥Xin @td:rtlza%ra%@zﬁ:@rmuwnﬁl §terajpng alng e¢pegagest oy e]a@epuéntnog

graft obsgfygd slamlet»k&%aglswt@fetuc Shagomeeidd ale QPEEQ§i£é9'Eed %&%@gna@%s
a conposition usef conprising as the effective Ingrédients

antlggdy %ﬁﬁ#%ﬁeﬁ#@l%ﬁﬁﬁ%t%ﬁglbody) whi ch binds to ATLIM (preferably

humen AILIM orr apelitdin ,t Rareok -, hofe MO ONak18RELDOFYH PEESEr & ¥aiqg
human nonocl onal anti bod%gor a Egrtl on thereof and a "pharnacol ogi cal |y

accept abl &1 r i gereisy Ohh &P Ra KA TAPPY YRERED ES AT R, $3 05 a’i’-)ﬁé’?ﬁ&é%é

exci pi ents_e@esbud:alem tzeél @M@a@d@éffmedemnmsaml@@ @@E&ﬂltseQuéhan lizer, a
preservative, an emul sifier, an

sweet ener, a waP qr[ég}ﬂ,y”crs 4rpg°:argleqﬂ rfajﬁag\%gr %h&“ §6i E@lqﬁ%liaﬁc@gé?ﬂg
agent0 oroDtdimyvertith finees . ABUIMIS|pagr im lorr I pe edfe raidly @arhumans ATAIM) or
phar mce%ﬂfaﬁkof‘t?f@x?sfﬁé:%' gan be fornmulated into tablets , pills , powders
, granul es ections ; solutions, capsules, troches, elixirs,

suspensi ons, erfmIinI@h’slg@nd‘éy-mtﬁsw Ihéephamrmﬁajtaoc@dafm@&@ihaw sanipar
admi ni stqﬂ@&ﬂgﬁléy owe. Parenterally. Qher forns for parentexal

admi ni stration 1nclude a solution for external application, suppository for

rectal 50 adnmiBaziien’ oF, sand AEEINr ypreferdhlbad vy itra aidal aretrgdon

whi ch5CoMpF A3 E8MRReA 1 pHPE@oﬁQ:‘h'e\i%dﬂgéédb@ r@trep‘é%dc&m%ﬁ@@w%n known
dependi ng on the age, sex, ght synptom of a_patient, effect  of

treat nentmegb‘?ﬁ%@c rtélﬁsoﬁetcgﬁtlé:alpéﬁle&& 8f %eﬁ’é]&?%rﬁel% Ihogrrding to
acr:]t [ Vﬁ i NgH 0kt maallfmaﬁmmtddiebgrgemﬁ:bpaycsﬁnﬁwﬂm QQQ‘!‘leal)lqi@rﬁﬁbﬂéﬁthl

t he pharnmaceutica ition. . Usua arnaceutic conposi tion, can
be- adm niSEETERF 1o SREBRGL Th BYdose: brohn” SIatvERgodt G (JPeReIEhySFeY
500 np) garef(meakaum ai stmati @ALIME persd g eoin h&araa)hﬂscmlhttmi:enmethed using
dosaggl e on above may be sufficient in some cases ,
and tgﬁe osSage l#gtr %aﬁ%%t %gntl oned above may be necessary in other
cases In parti C\Remtiarhef AAfLdetl orrrdhcha berabiwpdebyred Hsbs inhtpsuspbads ng

the anti bodyqd - op-13¢&, pharmaceutically acceptable carrier such as
physi ol ogi cal saline or conner0|allé avai lable 15 distilled water for inj
A

ection with adji®Wasy a8 tdbecent P&t tBASt dnventian dliim hwedyy MntdRPAYerhi
mg ant i baghyddd t@atheeéboJ@edéﬂin@@tAmM @&sap@@ﬂ@f&d halkher adarpishene to

a hugan pati |nned of treat in a dos g to 10 LK
nel GhE, BRI S5O0gRr8=55 Y RO bt B G e B mépeﬁéﬁa%y
Exanpl es Jotf Zleadsn Al Slumatn-cie riceide ey diRdial diyt dApptophaign polyclonal

admi ni strat.i.qn es_such.as intravenous i on, subc
ection, iRTa ik C{rymlaji?mfl?\n élélt EBRTUAG trakll"m?srttf} d!rlve %quc&?n%fapﬂ%%%%#ﬂ{l%%%al
inj ecti omorprcelfce'raelblq/ntmqr@wenous injection. The injection can also be

prepared into agian:adusous dduea-25.0h0r Sanple, PROBNLERR 4GPl pupan

pol yet hyl e cho veget a suc ve ol | ohol such as
et hab@d| ) morsuglm@l« @ntlmdiewﬁl@hdwndméoltrhjee@kwwi@ﬁw@ed BLBEMcrARBOBYion
filtrati amapddy %Q%&%&uaﬂgnpf@fekaelgda et de Y vl XA RO TRAG %r%uQEtﬂ@m
or by irradiation . The inj ection can be produced in the formtha
prepared%ﬁﬁﬁﬁ? use. Nanely, it is freeze-dried to be a sterile solid

conposi tion, amx%agpaslﬂ@gmwdam tﬁ%efédjfoﬂé ghinbh-ed i wat @ﬁefv%rrlla'ﬂzllee&ﬁcﬂ on
or anot her soI vent before armaceuti cal conpositions corrprllzgo[ig C?

human antGBEHEE SEILRNS Pﬁv%?.ftﬁé‘af Shader (F-g82 pRbr ARG RIS IPT
prepss at icwis tant hesdidos | sguainrg NDgHt | BRYDAT qL-eBhi AN @ihdietHAMA Kimamn

ant |- Mouse SO0 in 0 9B TAlorR YL SLA PLOL 09 82l (838008 Fin S



51 of cells expressing AILIM cytokine production by cells expressing
AILIM inmmune cytolysis or death (apoptosis) of cells expressingAlLlIMand
ot hers) that are associated with Al LI M nediated transduction of
costinmulatory signal (secondary signal) to AlLI Mexpressing cells, 5 and/or
as pharmaceutical preparations to treat or prevent various di seases by
suppressing and inhibiting the onset an%/or progress of di seases assOC| at ed
wi th AlLI M nediated signal transduction. 2The term "i mune cytol ysis" herein
i ndi cates a bi ol ogi cal phenonenon as follows. 10 Lysis of the cell

(c%/tgl éS)Lshhﬁiﬂ be bﬂéh&@%dfb.)éda'byamltdn@ﬁt (:na&tnl o %hnaaﬁew chxshng 4
anti bo as | er C e (0]
is a cy%/ot oxi C ]élﬂ??tﬂ) %@ﬁ‘%ﬁ Jcl?%‘ﬁf é{’ﬂlf %i Agﬁﬂfl\/ ¥ Eﬁc‘dgﬂ aad .

such as pm‘mﬁneabeyLasmntarssdea:neédlADmeelmes mmﬁimantamwld:iﬂhiéré@f
the cell -ssurf.ace ant| rlonaE_L Etﬁ%“?y ]ﬁgvclyt ot.oxic .effect. on, t
t

i nduces &g?r%ﬂi)lsmaél MR Pive pres NnCce 0 hara}ﬁtenﬁh%%l? nc%"?ur% ecﬁf‘Bl VsYs
i s irduced Iayfot:lameatupnadof 50 hehoomghen@2) ior d@dj)unction with specific

bi ndi ng of theya el {; surfac t t he
surface anti gen act %&d%lesﬂégallzioyconﬁ e?re%?&%%% aglboslggaugl%& y ce#llqga af
sites ar ent@bnécleﬁhrdk@\hl@gser\f@slcms complgmsteriistaicison aedctlm@uwi:rhar:z
to C CogBFﬁereEﬁf‘ he(sc%&%etdﬁq@l CRaliph s copt %ﬁtda% g{ges gl ggsed from

t he cell %:I ng the cells. The term™"antib endent cel lul ar
cytotoxicity" hePJéEF 5€ﬁinﬁffﬂé9@é§eatb?ﬁl%@P%%Im@%@%%%htaﬂ’élla@@b of this

abbrgyi a&ﬁde%loﬁDﬁg a it SudnSYLARLX I AHIRN vl HAbdeldCebl ATBYM or a
effector cells such as |y gghoc ytes, macrophages or pol yrnorphonucl ear

| eucocyt BSEtHARCRRpEGDFr € nB?donPyaEYf %Et%ﬁeo’é%‘f‘?%t’a%e@ar‘@ tt]E’é‘P‘F%hb&p‘
al so an grti(gagy participating in the induction of the CytOtOXIC event. 30
The term "m xed | rea ' her.ei n.nmeans ogi cal_.phenonenon
abbr evi at ed asgoﬁ%ﬁre e}%ﬁg’lreea%‘{’Pgang %hrug‘laélrrf’%lao?goﬁgirﬁr%é' QKBS e
reacti onblAl:lksogenhﬁmhauMwMesLsorddsprﬁ}b@:dyues (@@ni wad fI0m di stinct
ind| dual s arg mxed W|t eac oth nd ured far sever

‘eﬁb Hu ch]. c? 8? éﬁ:a%dlwtlo a% bgla%l%:%ared

t hereby al |l ow ng HRTH AT O et T o ot syn hesi s
cells (ibg.immpeliz 1p1g)lfDﬂ.épaunqn?raﬁm@nxceaom—hum'as magfrez k2 @rodbzing emat R
(all ogenig. %Eh?’erat nS%ALhEE %ﬁx(ecel' %%‘enser(%ﬁq't(l@en%a}” s Al gk Q%

arresting proli ron of either o hocyt es. The arrest can
acconpl i shed byatreat mevurailt trek¥ a@lraﬁ’h‘@nféﬁlﬁ*ﬂ- pmesitablisdiegsice 5 chinge

carried gupbrR¥sARASULAGLAS AT OAONA Syphbestaedrhy (herdidienly o

Iyrrphocyte The amount of synthesized DNA can be anal yzed by neasuring
i ncordor BEPBA-ELTEHGRI AL REM apd édonicet I 4irdieSStiopesuch astritium into

the nucl eus of (bhe cgl Igerﬂ&lwml&gmﬁl Led { pyid (?H-Hea:ﬂ Yisphef egahdyic
human AILIM of the present .invention can_be obtaine ccor%ﬁgg{jﬁ%@mIM
comonl y RSP RRTEGN F AUERTH 058diA LS SPors KT hg 2P |

encodi ng (ﬁhl:tlcnmﬁbyltp&ﬂemabls;olaahnmgng@émm@:d MA.IM‘)doﬁpihé:lcRgltﬂm’lface

procedure for RL Fparl$g%lggagW%g%%fx}éUSIngu liPNA f8¥ &@ﬂ%ﬁ?ﬁe

sequence as 15 Or “proce Ure f or ~chem car y syn eS| ZI hQg
DNA2SDNAigndedi og t(ﬂué Al M| pgdypepriidecdrdgneatwicth AHelMr ézartidwlanty on

can al so 9&89% pped g gﬂe §§%eﬁaﬁ@%MF‘Zﬁ)lﬁﬁ{{é?eﬁﬁé&{?oy&d%f“f;?gé@&

AILIM(pgrtlcu y pre erably the n e present 1 nvention
can be prepar e&ldby cat t9ane iidl gesconginBNa 200 EbnmprderianpONASERGo I PRE R E I M

prepar edraéoaegﬂamén EQBEHPﬁhétsesﬁeﬁkrt&%%‘r@@é)/%ﬁior@{@n%%éﬁ ek Bl 1y
Ilgatlngthe resultant DNA f ment wth a |I1nker or ta

Sl N an
appr opr i BERTBKRP BB LRt 65 R L L bk ¥ FRE1OTIOE mpéﬁééaﬁﬁéeﬂqa%d@i@%ge
al sgobe prapakeddkrihbe ASEM (WaAelcularly preferably a human- derlvedATLIM)

as a soluble polypeptide;

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

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

(f) a portion (particularly preferably the extracellular



25 An exenplary nethod will be shown bel ow to clone the cDNA encoding AILIM
(particularly preferably the human AILIM the protein is hereinafter
referred to as the protein of interest) fromthe nRNA. A DNA encoding AlILIM
| igand can al so be cloned in the sane manner. First, nessenger RNA encodi ng
the protein of interest is prepared 30 fromtissues or cells expressing and
produci ng the protein of interest. g n be prepared isolating total RNA
by a known nethod such as quani di ne-thio ganate met hod (Chirg~win, J.M et
al., Biochemstry, Vol . 18 , p5294 , 1979 ) , hot phenol nethod, or AGPC
met hod, anelgswbjo:eenh/ngrefet@bhé freptide themabdyraphohamsiorl ot isgotiE€sized

|l ul ] b
orl at o. “SERA (25 LhER P oEee bty & At S R B ot hod
usi ng reverse tEWmnmmmeneﬁlagaﬂr@mmdo@ft@eymnéucm ca(ll\hm also
Cell. Bi Oebté/%e@frgm]cﬁ}lﬂlﬂigéggﬁ eth'tgntw cxg’l%@]z x%g &?ﬁ Qz Ing?tnant

met hod of Hoff (Ge : d°Converted

into doubhessf r@rﬁ;eenomwdm%ﬁmﬁ PBr%l%ISﬁIB(q@OpFééér@Hhﬁfy‘ Tthf%th§ﬁésfimlﬁgeé

col i vv'th@@§§rrbq\é@ekawy,maram@ea\fﬁeépwsucarasceﬁ@ d MeHRAE ef},avamm&e'lama
cDNA or by transfecting E. coli after in vitro packagi ng. The plasm d

vectors uSBHFhl t HFRi¢heaR i B% BFEPRERY| PWi FEaNBECFBAETa’ PREY WAEh cDNAs
replicat edpa@ﬂefmbm alxmﬂ;dmcbﬁshsnm&rs)é@@mew)eeh%mh@ thah oFthdBeavy

replicated i can al_so es sed, cl.onin

vectors at ledgﬂ@?% é"ajg‘ﬁ 8 <4t Ia ‘éf%ln 5‘8“ =0 rf“ﬁf&?é%?% s éBﬁFPgaoPo

i Mmuniael oghsahg s;armrilcngeasmhenatmnadtémirmquetéle wadt o ibawmnghagy ganketc

t hat can SXDLES: 5. r}ganer}g&q‘jigﬂo%ﬁi 894; e tide of the present invention
. C can

in a host 1S preferably use e¥hserted into a plasm d by,
for exanple, thpemifiohlofly Mifisamcncstloall @MilibodlyarfCitdiisngnvantabor atory
I\/anual SE& O £ﬂ'1etd &N 5u§%&11§8r BYFRE bPéc&?ﬂ{%ﬁer%st Qiesc]rlr?%% 1nlgg§

CDNA can e I nserte Into age vect or or exa nmet h
Hyunh et af aforenentoinnrd & Gr a*éltlm\agh apptloaeh, (84) . tllropgh498Q2L985) this

These 520 PRLLOES A dee Sh rrp&xlaehaertn&g By @ﬁ&y@ﬁ@ﬂ@éﬂ abiyeAVahhAbLe

cl oni ng klt (for exanple product from Takara Shuzo). The reconbi nant
pl asni d of ©phhbks %efzer (Eﬁ%eﬁ%‘?]aff madmied Liapt $oHLR 8t a8 %éﬁmpaeemeet,
cel | s sucéin@smye DéifK at /DL £) (for exanpl e, E. coI i: XLl Blue MRF', DH5cc,

HB101, MC1061/ P npl es o for t rodugi n I asm’ d
b0 B host ar cika0ALRHEN BT BE HErAGHOT2hI L1 AR 1 derbr UL o BF DY de
net hod desera lathan mbhbedovnad é:humbngy Patahyratorisdimealbeloeednd edi tIan

Phags Vecl ST talbha 1A odrEedorn 6 Aede cab| G S B FaahoBha o

Phage "vec S ta

i n whi ch Phef ehaiyky .DNAsdam@ncpﬂcrrmﬂueedlbndm @Mmbet@%f(ﬂeﬁlu rigﬂi’t,r 69G3
packagi Ngyn 4 NTykiy 0 er il rforyed, With a commercially
avai | abl earlln v?lt r)[) pac agl n %?or‘s\%?(a chpﬁ 4f duct from Stratagene or

Amer shan) . The FDNRA é&%}@dﬁl@glatlhenﬁmbpgeppufdéhéﬁ tlneeprtéeenpannbenprenaéetﬁ
35 be 'S%ﬁtﬁ:@nxfr{:,%mnfgh%rﬁ%ehh@rﬁéﬁ BOmPHR SRARH RECRILH NG mmfaaeaﬂeibeéy

ment i_oned above ~. ni.ng general .CDNA screeni ng net hods.

exanpPe, 3U¢H o%%m.aﬁ% PreuddIc BRANSIRBE eeeeeneassylaeﬂneaﬁow

{:/oll o% hyv.bii:glgilam’:}/t bﬁgthﬂ@tﬂ’mmdul(@’euﬁst@éﬂtlgén@b af’é@&n%ﬂx\%idazﬁ%%&\c;adl(a$cahrw@h_
0l1.72, p or ague i zation netho ecul ar oni ng,

A Labor at bty CH% °on]8?e"gft? ‘Ejo‘{ 4 %a}-%?'b TR BRI DY v,

p. 2. 108 (1989) )Thasn Iy, 32P-dxavgled s&mﬁtcahbgesynhbwhmﬁmhargmﬂupreduweg
as, P obesylll G ARBAOULRARNNLS Q141e 20uN0,8¢L S SAURRGS: AL L8 wivn

du s £e

pol ypepti ent 1 nvention . one

f rageént Rrew rﬂgaeijgpeetfae theyiograsiich denérdpol ﬁpelmcrlctena)lf anruebpdersemx

i nventi on,£88¢ V@ﬁé&ff@ﬂeer@c&%dfyarmgaw?mﬁlﬁﬂaoed@ﬁl%% W B S¥ DL et i ¢
PCR priners. en a cDNA l'ibrary prepared using a cDNA expression vectr~
(for exarftelbody spn| be majuwfacivigd by pseparine fqure@@J@néhzbrbeomas)
screened #yor B&é&h‘t%ﬂd?%&%&%158%%11'1%“1 451 N AP B Il N0V N1 ah DRal

pol ypepti de of the present invention. A screening nethod, using
andmyeloma cells with no autoantibody-producing ability, and cloning

35 said hybridomas to select a clone producing the monoclonal antibody

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



15 PCR nethod is preferably used when many cl ones are subjected to
screeni ng. The nucl eoti de sequence of the DNA t hus obtai ned can be
determ ned by Maxam G | bert nmethod (Maxamet al. Proc. Natl. Acad. Sci.
USA, Vol.74, p.560 (1977)) or the dideoxynucl eotide synthetic chain 20
term nati on nethod using phage ML3 (Sanger et al. Proc. Natl. Acad. Sci.
USA, Vol . ?4, pp.5463-5467 (1977)). The whole or a portion of the gene
encodi ng the pol ypeptide of the present 3énventi on can be obtai ned by

exci si ng the cI one obtained as rrenti oned above with restriction enzymes
and so on. % I fi f sent an
be isol ated fromthe gggg%’?%ﬂ Sggﬁéigﬁgrlo%% b&def Bgdgx(p?fr%e Si XJ%QIe}'udonag
pol ypeptdere pibethdegoasenThafivint i hiumant abhébodBopsoBycing ﬁmmmmg:
met hods. n Suoky 6l lnem%raq $Q£i"@lcl:uZQPl?rﬁe@é’c@ﬁﬁ.ip)‘hﬁg§noén9ﬂ%®%§i&J.r?’c?

and the DNAs are deproteinized by repeating phenol extraction
di gest ed-FRRIIRHF YoM ) iPoATELEdEed PHeIDNAS tdFCarA¥dOAr Bhp aFTEI9gens

di gest eda M dnADHI ORI al @ [LSHRESUGD B2 YiveSraddEhnd DBy DNAhEF ARNEAL Bar 1y,
obtained, are anplifjed with a%)%rgo Bgate hage or cosrnid.to generate a

i brary. 1AHe SQWHes: H&Fon $BGGaREE 1088 19epRts &0 ST ERral
exanpl e, tiiyedisidyg ﬁr@dispanﬁnmeig/ dadleliegubbgepr obes, sand hhemwhol eUfiamly,
portion of the b%fne encodi ng t he @Ollﬁ/%ep%ﬁi ge of 55 the 3zresent ventl on
i s obt ai TEHITHRIIRS @6nBETHY-BRE LT Sh RUFeSLPRELT BT B\ EC &R ST Hh.
Prepar atdays odf{NA eheodiimgtt Hempmdtzeitd oof. i mm:.eﬁdw-prmam@ e 1day rd g
out .hy n Qr_c di teln i ter st _as.the
ot S RERg S oo he HRrR tsthoft ATk T e ueser B ugeatys Wrtdt
anpl i fi celte drast ﬁmmdameattabnandThevfn@mm;o@mes inmlé@IaISUfStwﬁﬁAMam

Sy hosi 268 Dy THE DLUET - et Rod S B O Thahu e b He” sagoned 10 =

encodi ngiiME Q¥R i $eBf interest. AILIMof the invention (particularly

preferably thedywm é—'Ma‘@rs@cPé’Eé'9nhﬁllﬂ§ﬁeﬂlfon69:rl%f @naklntidd§ can be
ext racel lular re an be pr epared as a reconbi nant protein accor d| n%gt o]

usdal BAERRRIE N Eh %éB ogs &f ngeChte]t?’{: ReoMiilsaeiion echicque®

DNA obt apmeb 5y cui1s)ng aﬂwb@nm@ REAAELEN heeBNA. orNaxﬂémn rgfmtﬁicmansg
genornic on_t he hqg | ust rat ed abo riat

Tontr | Lt OnPEARGRES ST yF 1808 TR e s s (IR b4 T LAAd LI as
requi r ediyrhpigationg: theohesuﬂnaaﬁbwDNAmfragnﬁm V\Adﬂta&rﬂemkEﬁmDNAtM th'ignarby
usir_g an appr o nerase orN}1 ik The A LILM i d
(par T c TP iy RE N TRE AR A r B g ns L AEP L 81 e Lone
(préber aa:tbcwe,t he pxerfacebllyl ar @egi aplezan be prieghar edm'yalbtnessarmvmm

A speci f] RS S ddiStIALEd 108, Oy NBHTRL Y, Lha J-RERPA S ASD1y

descrlbe above 1s i to a vedtor, mhlc
i n det aid mapmay s gh & expeess| SR veguoneaThid, threnetier e $Sibbd tveet dyunan,

used to 4 apsforgracdosti el d ,ﬁ\guggscgépedopehgwa},o obtain a transformnt.
The transfornmant is cultured and all owed’ produce the protein of interest

into the cul t fr& Wramouserm@rﬁfvademyqﬂfowt@@é&% § tho T UlA e No
supesnatert- 1590 )eaeizl/ Wy mrgi4f-41edN§01by B$/RY3CAKENDL ClEd0BRf O rtty-rand
such. Th ws nQ ggrtlculoar imtation on the type of expression ve tor
for the g% ot i 6729 ¢ K8CrecBhbirnah? - AIRF MR 1 s S@TaCeTH{R%r WEiTH |
as far aslaReYeef.ar.3s, bepdunmx—exéra%drwéu@medv%mocuwmmmwsl y
in any g} iou ts, S S prog%:rg}/ cell.s and/ r. 35 euk otlc

cel I s. c%%x@r ch?fsg'?cs)AnGSR\/ec 131 i 1fet lalscrﬁacf1 v%e(:t%sfes ahd pANG: ve‘_"‘ctuosres(f1
(d oni ngEotedtioy szelA Lﬁb@r@tory Manual , El sevi er,

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

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

immuno-solvent assay (ELISA).



56 New York, 1985). The expression vector can easily be prepared by

| igating the DNA encoding AILIM (or its extracellular region) with a vector
for reconbination available in the art (plasm d DNA and bacteri ophage 5
DNA) by the usual nethod. Specific exanples of the vectors for

reconbi nati on used are E. coli-derived plasmds such as pBR322 , pBR325 ,
pud 2, pud 3, and pud 9, yeast-derived pjasmds such as pSH 9 and pSH 5,
and Bacillus subtilis-derived plasmds such as pUB110, pTP5, and pCl94.
Exanpl es of phages are a bacteriophage such as ~.phage, 10 and an ani nmal or
i nsect virus (pWe13930clppailt a@§e£?d$96h0é8 ke retadvigdiE rom Aybiraamasr g,

and nucl ear L ct.or.
encodi ng%%llLﬂMﬂ{i% 9?%\%%%%%%{“% ??]?Glg Félgrlzzf gl:'g US%GJ g’sh%\g%@le ?E‘V}%ﬁ or
its sol uBllatiskafa@emanssy, rré@lroﬁull@elanpéﬁfde@a@@tﬁére@ﬁ'r é§§@étlr npsehesedtyl |
and 15 t hepghyeexpr %é%‘ nﬂo%@%ﬂﬁé%@l& tnt&@rérﬁf%s%flattﬁ%d@% §8LEpoQes

alternatively the soluble extracellular region of the M (particularly
pr ef ef ablféfoﬁfh"eh?lﬁﬁﬁﬁlAIlEgmhel %ulrW%BEHeFBaﬁénEP&d%r%%’dtesrﬁéPédP§ hpammal.

particul aL i %&tddl'@:éxfafl e%tﬁmaae@ efvelﬁtlelr s,nvaetflafh aaglt be eﬁeﬁ%ﬁé@t@a@d
express the gene encodin rtlcu ar pre erably the human
AILIM ofh tas%ﬁ%ﬁac%]ﬁgrb%letﬁ% %l‘al % M oduce the encoded protein
in various host(igel lgsnGHChcm.ipI(é@:rMObln@dCEJrﬂgS capt/ of Ehkareasty andellight
For exanp suc lagm ds i de L C2 pc 3.1 (-) ., -B .
(Nuc! o 0 ST ede dren My AT rPBocly, a5g 6 Phida sobor st RUBE Bt i
for genetic eng|¢neeclnged geﬁxmramﬂmi@amvdbéi hee ey enehiligh@®92hains
ste.). Ol YHER-RAG EALA s hANIAALLY.E ?904'331%361 21580¢82 NPplcplkSenan
expressi on vector s generally conprised o st, a pronoter-operator
regi on, &xpusssimn orecodon, the DNA encoding the pr otein of the

presentinventi qn,t eEHl&%ka‘e@QP&E‘ vd &R NAY A SRH Qe B4 raRdar 80LEEODzed
When yeast, ani nal or insect cells are used as hosts an expression

vector | €9 @f’%@aﬂ%ﬁlﬁﬁéprq%&uﬁan atanrenkt (SechratmiRt) an initiation
codops the DNA @ncodigagd heetLi M épardde uldidns falrafet abhﬁthhutff’ﬁél AelrleM 1 f
t he present |nvent|eccg or its extracellular 35 re | %aelerm ngtlon
Codon. 1 EHA BAES Ch PSRt ST EfcDdi HESE SOIRE BRRARLL BnfanEaric
sequencendi—huaith Inimdl ansl ated region s 57 of the gene encoding the
Al LI M of the pregsent i t|on |ICI unct.i ons lLyaden

sel ect abl e mar k(g) é&lf;uﬁ% alriejb e C%%s}zgﬁ'tée%%%%’/heaé n8n ﬁm%an
cont ai n, mmmméquarenanaggene nfour-hgem laartpdnah cattitole ( gaakersheémton swme)
usuaL by p at ar p t L

partl cul a?thi1 gng e%lg %%m%A%?IﬁP&P%‘épsgésgﬁ I #}é%rﬁ'%%so%ﬁ%?r??gated
extracel Illillte?r %lWQ%W arane dehmyedsced prawdt er, an operator, and a
Shi ne- Dal gar no (c$D) segHense (xﬁpik%erméeld%@@}xsgeﬁ% AT a8 AmhAE,

host is Escherlchla it preferably nprises Trp pronoter, |ac 10 pronot er
recA profferec O?lalﬂLaBFbﬁﬁF%rderllﬁ’;?defSHBt%?ldthé’@aﬁlr‘aﬁﬂ?%?"on%} atnﬁelhq%gene :

Exanpl es igf oBtEELﬁ&Et@xK d Qa@z_ser@cszslé Neu/@d}ddll\/ls(cﬁaéhbequmﬁy, pmeﬁerlab’w dayan
Al LI of the ent i, nventl on El?%xtr el lul ar
r

L gl dlxeagt are
PHO5“Pr onot er , YRS Eer 12 18 BPB% @r, 2B°5h° " hen
t he host airezlmnd;delsjsaneoeagsph:ESrmhércﬁﬁeraimcﬁb@l Pronptdure, ps@@erw ofotetls

P
pen PrOTUEL c'ﬁlﬁdcusn.pec?eg%'xﬁer Otélceo?"%{;%%dgrtﬁ&ga@ﬁ% Lfie GRlH1 W8RG Bions

manmal i an cée exa are
pr onot er ofee mhvummnnethh@abyyheekgﬁmm ppLraadtoedim oAeny matreeniof

course, e ipr AERligld %#:5{3 ER&wﬁ'B‘A%&P‘ rﬁ@dwefoap%%w%@mheintzmneﬁgl t408,

to use an enhancer is effective for exXpr essi on reférable initiation

codod0i s SHogringx sl Bybaipgemhs obf Y %mlonaﬂh@n@dﬁ?&ﬂeﬁ t8egulture
term nat isopcedn{f or exanple, TAG TGA 25 TAA and so on) is illustrated

as a term nation codon. UsuaIIX used natural or synthetic termpators are
used as a terrrﬁﬁéf“@rletse@ifoﬁ?sa media are low calcium concentration media

such as Ham’'F12 medium, MCDB153 medium, or low calcium concentration
MEMmedium, andhigh calciumconcentrationmedia suchasMCDB1l04 medium,
35 MEMmedium, D-MEMmedium, RPMI1640 medium, ASF104 medium, or RD medium.

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



A replicon neans a DNA capable of replicating the whol e DNA sequence in
host cells , and includes a natural plasmd, an artificially 30 nodified
pl asmi d (DNA fragnment prepared froma natural plasmd) , a synthetic

pl asm d, and so on. Exanples of a preferable plasm ds are pBR322 or its
artificial derivatives (DNA fragnent obtained by treating pBR322 with
appropriate restriction enzynes) for E. coli, yeast ~. plasmd or yeast
chronpsomal DNA for yeast, and pRSVneo AffcC 37198 35 pSv2dhfr ATCC 37145,
pdBPV- MMTneo ATCC 37224, pSV2Zneo ATCC 37149, pSVZbsr, etc. for mammalian
cells. 2p8/6Rk enhansey SeaRNcE: &9 ¥adanybalu®Rtsnkes abaling Nth the
junction that are usually used in the art, such as those derlved from SVv40
can be aPRdSGEEHS A sel ectabl e narker usually used can be used according to

theh5 usual et M@flocizsamnl aﬁtHaea@@fs 1] b@%ﬁb@ﬁﬁ@dg@ﬂﬁspgﬁiﬂﬂidibf.@&ﬂncﬁhe
such as tetracycline illin i ne_ ki nase gen
il osCot FATBoRUPESFSGBRG RipRRFLESS: DALARCMAR Ry PSR oFaPKS T Bues BSEates
( DHFRB) g&:meontbmmsﬁhlmﬂe q:aﬁ:gﬁrte,tmonwngwmmm ancec P getiton ghetRoal e
synt hase ene geani@ag gene % i hi,ne de arbox¥%ase ene,
hygr onycFAPE® bﬁ %? t §EBTYEME S HPATERY ﬁPQﬁ?&z E%m% RETRRE.
The expr@BEAEnoveDEﬁE)ofafﬁenptgsehtomategraphycaalbg pnépammﬂubgglobulln
cont i nuoys n I rI g at | east the above-nentioned 15
prormter(ljl #ﬁp % n%%bg 4 Sﬁgggﬁ%odlng the protein of the present

i nvention,ter nﬂnaanomomaénnaﬂ;d angriviodat of rdyioninyen wkerapproprdes ehuman
[ ePliig 0Ny b b 85 eh r ARRIQRY 3 sl%gr&%ﬂ?@h%a%%mgglh%& 1iigHeERa 1
restriction sites generated wth other “restriction enz can be use% %
t he usuaPfnebhel 3UWERCa3CH GRRYVIICSH T £a%s qhadmy élﬁW@n@ylﬁeozom@m 2T i on

usi ng T4,DNA kkgasRie sTRNSUITERLD A e PIAseMdddqiventi on can be prepared
by introducing_the expression ‘'vect or. mentioned above intq host cells. Host

celI's used in PRESHFesoRPTE AV GFLs EeqdtUrs i BRI a PUUFRY iy Pﬁe@mé?%

conpat i bheiwdkt hspacefpEessiyon YEeCI®ramiy izyied ralkaduds apdetanabey 1 to 5
transforned. Exanpl es thereof are various cells such as natural cells or
arti |C|5WF§°e§F&ﬂ i Y&conbi nant cells usually used in technical field
of the presentAi pyentabmddibicexianpl gleldtdcirer isabcEicheriioohi Anandtion or
Baci | | us accharorrzy PIChIa .et.c. ni_nal I r
Poect | caipLtIaR) aSOARPRLEELD e ol SAibadend IR FEpltpf] g0t
exanplessaqeeEcecof|hﬁﬁhﬁanom»ﬂlwhaﬂTﬂnxlb%@beﬂ tHi-s?Bhyentépe. by partial
nmouse- de S : T. )N h
At dor | Ve BRI Ra s aaP e e B e T SRR Ey aer T
cel 12§ (omrtisbssltemsrionvet WaFe, sggéenye candbﬁuhﬁﬁraféwvfédbteﬂ%mémia

di pl oi d Bethokibk 9bhasindlal isyed %glahafl%yﬁbegaenéaﬂ@w@ah@@a (PABc. Natl.
expressi on vector can be introduced (transforned 59 (transduced)) into

host cel f€2By Rfdwn UPdrnde: T@&nsfbéﬁﬁﬂ(§§Q§m1%ﬂ§%kﬂforned for exanpl e,
according to th@rgﬁb edief koahen ehnﬁh.boﬁ?r-pﬁodblaihg Aﬁaﬂ hﬁﬁan Uﬁrﬁnmal”

Vol. 69, t met Vol
SoT11 [ 1Bass! aﬁg) oo Ok PR FBGORY CLhl CraraPeneoToRse B5EE L8
(1925)) pbeﬁethedhosxhbodixeeﬂvapt erara pe. pnéparaacia{dcusrdauh;i ltios, pebtijhedhe

T o ML ot Cdft w8800, s A Bty O LD

|un1nth erlol
i's Sacchﬁgbnycéé cePeWﬂ@rh@6 tka%ﬂHfuﬂhhﬁli@%maﬁﬁ@Vhﬁ@Eog?rame1W§P0n520f

p 456 (1 th i r e apkmalycel hs th t f
i e e
|nsect dEFP%Sl¥ﬁé°@x9fa€@blh¢%fl?% leﬂﬁltﬂﬂ5Qﬂﬂ§Ww FB&F@PCﬁFéﬁP?e June,

pr efygr at}bywumn AlglolsM) mtéﬂﬁﬁr&ﬁqntpawtlmnﬁléﬁm{ N\ Likdd 4 £295 Bs;
produced 15 b cultivating transformants (in the following this term

i ncl udesN?F‘éﬁ§dd‘6CtJaﬂt3§f‘ o s?lsr?g éﬂ%x&r@%@%hlﬁéﬁfl&apﬁr”@&%qéﬁalé%latlon
ment i onedf abawe ilcA tvhr ignt Heedisa50dl233M Id@and can be produced in the same

Specifically, said human antibody-producing transgenic mice
can be prepared, for example, using techniques consisting of the
35 following processes:

(1) preparinga knockoutmouse which endogenous immunoglobulin



way. The nutrient nedia preferably conprise carbon source, inorganic 20
nitrogen source, or organic nitrogen source necessary for the growh of
host cells (transformants). Exanples of the carbon source are gl ucose,
dextran, soluble starch, and sucrose, and exanples of the inorganic or
organi c nitrogen source are ammonium salts, nitrates, am no acids, corn
steep liquor, peptone, casein, neet extract, soy 25 bean cake, and potato
extract. If desired, they may conprise other nutrients (for exanple, an
inorganic salt (fox exanple, calciumchloride, sodium dihydrogenphosphate,
and rmagnésiany chabnigele ivifumritionaddy bhactbeatédbyesanpt Btutibig adytéase,
neonyci n I n R f
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20 fraction conprising the polypeptide of the present invention is obtained
by the nethod such as centrifugation or filtration. The nmenbrane fraction
is solubilized with a detergent such as Triton-X100 to obtain the crude
extract. Finally, the polypeptide or thepolypeptide fragnent is isolated
and purified fromthe crude extract 25 by the usual nethod as illustrated
above. In the present invention, the te i nsol uble carrier"” neans a
carrier which is used to i mmbilize polégeptldes on them by physi cal
adsorption or chem cal |inking. For exanple, the carrier can be (1) plate (
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15 principle of sandw ch nethod, one-pot nethod, or solid-phase

one- anti body net hod, nore preferabl ysandw ch nethod or one-pot nethod is
preferably utilized , . Particularly preferred is sandwi ch method using
mufti-well mcrotiter plate having many wells such as 96-well m croplate,
or one-pot method using beads on which polypeptide is 20 i mmbilized and

al so using a counterpart |abeled with enzgne such as peroxidase or with
biotin. Brief Description of the EXamnng% Figure 1 shows respective
reactivities of anti-human 1gG 25 anti body, anti-human Igtc anti body and
anti - humam Irglahaatmt cbrgysea anf\evﬁwurmm;h&rltni vagaaplAl Lkl sanogheral (@anthhedy,
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resutl OfgAseayd o%g‘e@eﬁgrgﬁn LR HBE 3 MoHRO06HENA o AU ROPE o the
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primary anti body and biotin-Iabel ed anti-human |1gx anti"body was used as a
secondar iCOT5 Gt boeR).” PEdIe (| Ehasss (FenDEanES aFTS N HRR c’ﬁ°hﬁﬁhﬁe%mft¢ Ragan

Al LI M nongot ofiady @t 5R08 Yo\ Jibl vas: uset, 2% anbihERIandnidadyiaidy to
b| ot n- I abel ed anti - human TgFc anti body was used as a secondary anti body.

0 Pael ASYET3EER (250 %say in which human anti-hunman AlLIM, nonocl onal
antn body JMab- mmanusedtaswnmé et y1 ped dl oo miichitot warllabelxedthods,
anti - human § 9G ANt body; 1as, USEd 88 3 585 009aLYmaRLL BP%ssay kit Biacorex

(Amersham Pharmacia) or a similar kit according to the manual and -
experimentalmethod attached tosaidkit. ka, kdandKdvaluesobtained

25 using said kit are expressed in 1/M.Sec, 1l/Sec and M (mol) units,

respectively. Higher ka values indicate stronger antigen binding
activity of monoclonal antibody tested, and smaller Kd values show
stronger antigen neutralizing activity of antiboedy.

Human monoclonal antibody of this invention includes those

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

(1) human monoclonal antibody which binds to human AILIM or
a portion thereof with the binding rate constant (ka) of 1.0 x 104
(1/M.Sec) or more, preferably 1.0 x 10° (1/M.Sec) or more.

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

35 a portion thereof with the dissociation rate constant (kd) of 1.0

x 107" (1/Sec) or less, preferably 1.0 x 10~ (1/Sec) or less.



Panel (k): result of assay in which human anti-human Al LI M 35 nonocl onal
anti body JMab-139 was used as a primary antibody and biotin-I|abel ed
anti-human 1 gK anti body was used as a secondary 65 anti body. Panel (1):
result of assay in which human anti-human Al LI M nonocl onal anti body

JMab- 139 was used as a primary anti body and biotin-|abeled anti-human I gFc
anti body was used as a secondary 5 anti body. The curve with open synbols in
each panel corresponds to the result of ¥5say in which human anti - KLH
nonocl onal anti body was used as the control antibody. Figure 2 shows a

calibration curye Wikt especildna NdRBRAbbES Wi FPRRE onada @iy i8AY.0 human

(standard nﬁterial) assayed Bﬁ sagdmitﬁh ELISA using anti-human | gG
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3 shows gi din aptg)itiezv%{ various nouse anti-human 15 Al LI M nonocl onal
s

ant i bodi o*h AyLFNi ‘%Xpressing reconbi nant CHO cells or wld-type
CHO Gel | s. TheInethisatasxj seachlicales 4 ol ekcenne Kt dasktikybaes @lfovadex
of binding_acti vi to.t re iLnant cells .(_and the horizontal axis
indicate?gpﬁéggén%énfgéggg%yoﬁegﬁguﬁﬁfi§88§nggagd9nzﬁa?ﬁ%u§e?ﬂ?g%?t?n?rF?he
figure inbdechims dhengaesulamegft & ifindi mgrgssayf texrrdre bwit] dityper &M celly
and "hu " ehndi the r |t of: inding assay to the human
AILIN¢OU§§e£%?g§§?%§%Peé§nﬁﬁﬁgﬁéijiéiésﬁgyéztuwe 4 shows bi ndi ng
activities of VMereeiohaheanbabpdiupandesingl el hbnor| arrethnt Féeiiesnart
humap anii»KLH.BRBEELARA! 2 ARE HBAGL §oa§c§naegséh1¥€iEOPé&&hbmaxhym " of
Al LI M over expressi ng reconbi nant ™ ( cells“or"w ld-type CHO cells. The
verti cal tBkPFsIHRA ER e d hergdrest@hd & asth éAs? cplaseaplyding ferthilhapAgeoc!

activitymtankhgnyeeanhi pasliueehbsarandmbtieiRALHZRALAN AXhScBOniNdicpiws the
concentration,of the anti body added. The term"CHO'" in the figure indicates

the resuPf GP1§ BP¥ERRECRssay to the wild-type CHO cell, and *human”
i ndi cates the spsultiedlaybifsh rkagsiay, i LhelhaeanAlld Meeeresar e6sdmg

ant fonunah APLERFGBHodTonar S Dddl s B il AL o S et g

r econbi nant 65) CHintc=ed Insororc hehalt t yppei iy eptdducing B cell obtained by
immunizing aforementioned human antibody-producing transgenic
non-human mammal with the above-defined immunogen (antigen) and
collecting the cell from said immunized animal.

20 (2) aforementioned fusion cell (hybridoma) resulted by fusion

of the human monoclonal antibody-producing B cell thus obtained with
a myeloma cell derived from mammal.

(3) ggnetic recombinant human monoclonal antibody-producing ~

genetic recombinant cell obtained by transforming a cell excludin.
25 said B cell and hybridoma (for example, CHO (chinese hamster ovarian)

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

with the gene encoding said human monoclonal antibody (gene encoding

the heavy chainor thatencoding the light chain, orboth genes) isolated

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

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

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

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



The vertical axis indicates fluorescence intensity as an index of binding
activity to the reconbinant cells , and the horizontal axi s indicates the
concentration of the anti body added. 5 The term"CHO' in the figure

i ndicates the result of a binding assay to the wild-type CHO cell, and
"human" indicates the result of a binding assay to the human
Al LI M over expressi ng reconbi nant CHO cel Figure 6 shows binding

activities of various human anti-hunman 10" Al LTM nonocl onal anti bodi es to
human Al LI M over expressi ng reconbinant CHO cells or wild-type CHO cells.
The vertilgatluddss indadditekon [tgovaséensanamaisin gead saas idapcrdbeli addng,
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cogcent ra&ecﬂjinmfnatﬁwfa?tnbgdyde.s @5edhe peéma Qlﬂamslgéﬂnfx: fmngmaes for
i ndi cates the.result of a hi say. 4 Q. the wil

ouse” TR CATS g M SO T iy DR SRy 6P Theubg Lk on Thrge
Al LI Mooves e efdikigeir eﬁmré:ncmantAmr-ﬂ ce1997 Fimgur&-B4shows bi ndi ng
activities of ugfi %%t%ﬁ%{é%” Y g%‘iff%“ 32 ﬁ&%‘s%@QH%B‘E%né‘“E%Qﬁfféaﬁy

human anti - KLH fonoclonal ant i i es as a negative control
Al LI M ovetegpbessnng hastigebrRar LICHG X énimpdirl afiing thpes i@ cbragsdapiion

vertical r@é‘dﬁaﬂé@'t?ﬁtzﬁl%.ﬁb&'uor&?&%&ﬁe E‘%@é@ﬂ&’aﬁﬁy an, | pEBYtQhcdi ME My a
activity to the reconbi nant cells, hori zontal axis 35 indicat es the

concent r &¢ ok 65 tllli’elaﬁﬁpbéai?gaﬁﬂéalf?ﬁét%% R ATV eRFE SSiger 62 hdi c@f es

the pesulin ofnE RN BroREBTIAVE @ (e oWind- byPRIEHR-esbles ady " FBUBS
indicates the result o

|nd|n assay to,th m)u Al LI M over ex
Fecombi naPRAREHE BEHE o GHPECETCHOREBEREI HY U (RA T8 GF FarF bbb R
anti - hunggrepatdd Mmmn;naduMazbmh esto m)use Al LI M over expr essi ng
recombi nant CHQ %stan%re"w :!:glzgn\{gg q_c':o ngl.d:mgtance binding to AILIM" and
“substance binding to AILIM ligand” herein also means any natural
20 substance in nature or any artificially prepared substance.
Here, “the signal transduction mediated by AILIM” means the
signal transduction through AILIM, leading to a change of an arbitrary
phenotype in the AILIM-expressing cells (cell proliferation, -
activation of cells, inactivation of cells, apoptosis, and/or a change
25 ofanabilityforproducinganarbitrarycytokine fromAILIM-expressing
cells).
“The substance” can be mainly classified into "“a protein
substance” and “a non-protein substance”.
Examples of the “protein substances” are the following
30 polypeptide, antibody (a polyclonal antibody, a monoclonal antibody,
or a portion of a monoclonal antibody, and particularly preferably
the human antibody mentioned above).
When the substance is an antibody, the substance is preferably
a monoclonal antibody. When the substance is a monoclonal antiboedy,
35 the substance includes not only a non-human mammal derived monoclonal

antibody, but also a recombinant chimeric monoclonal antibody, a



The vertical axis indicates fluorescence intensity as an index of binding
activity to the reconbinant cells , and the horizontal axis indicates the
concentration of the antibody added. 10 The term"CHO' in the figure

i ndicates the result of a binding assay to the wild-type CHO cell, and
"nmouse" indicates the result of a binding assay to the nouse

Al LI M over expressi ng reconbi nant CHO cell. Figure 10 shows binding
activities of various human anti-human 3 Al LI M nonocl onal ant i bodi est o
nmouse Al LI M overexpressing reconbinant CHO cells or wild-type CHO cells.
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25 comparatively conserved regions lying upstream, downstream or between
the three complementarity determining regions (framework region, FR1,
FR2, FR3, and FR4). '
In other words, a humanized monoclonal antibody means that in
which all the regions except a portion or the whole of the
30 complementarity determining regions of the hypervariable region of
a non-human mammal-derived monoclonal antibody have been replaced
with their corresponding regions derived from a human immunoglobulin,
The constant region derived from human immunoglobulin has the
amino acid sequence inherent in each isotype such as IgG (IgGl, IgG2,
35 IgG3, IgG4), IgM, IgA, IgD, and IgE. The constant regionof a humanized

monoclonal antibody in tge present invention can be that from human
[



The term"CHO' in the figure indicates the result of a binding assay to the
wld-type CHO cell, and "rat" indicates the result of a binding assay to
the rat Al LI Moverexpressing reconbinant CHO cell 25 Figure 15 shows
proliferation activity of T cells derived froma normal heal thy person
“donor A" in the assay for the activity of transducing costinulatory signal
by various nmpuse anti-human Al LI M monocl ppal antibodies using a mcroplate
coated with anti-human CD3 nonocl onal an |body t oget her with nouse
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i ncor por at gin P £ 3t ot hym dine as an index of the degree of cell
proliferation, and the horizontal_ axis indicates the concentratl on of nouse
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resulits of (apaayolypapticie d6mpht & 1 Ay R R ARNOSHLRabn IF APy r1881Usedras
t he negatl ve, contr ol i nstead of the nouse anti-hunman Al LI M nonocl onal
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nornmal heal)t hy pessen pobppepBidé ncoher asivey fioe thelacdivat pootion of an

-transduci cos Ia Si vari_ous hu n anti-hunan Al LIM 2
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monoc| onate@aheR b@ﬁylmxmge@mblwurh lh%mw'l @trmnhmmn Al LI M m)nocl onal
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H thy an | ndex o e degree of cell proliferation, and 30
the hor i zont aI Eii‘;él@lletﬁ:lloéatt@@ ﬁéncéﬁ@‘ém?ét&m YA hUREh amd 2hohemiaalim

nonocl onady@ihd OO ddmpdbsdafigure, "anti-KLH' indicates result of assay
i n which human anti - KLH nonocl opal._anti body was used as the negative

control, instedtPs { REANMREN SanPN 2 (FORRS LALREM: ﬁ’ﬁﬁ&&la&n%C]a‘?ﬂF%d§eq‘3%nce -
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heal%@y pgﬁﬁo a£¥25£utfcaf‘é£§i§§§§“6£!¥é %ﬁ?aﬁ%&%&%%%i%% sequence of DNA
(including cDNA and genomic DNA) encoding the above AILIM (preferably
human AILIM). Specifically the antisense DNA can inhibit
transcription of DNA encoding the AILIM into mRNA, or translation

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

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

35 nucleotides, andstillmorepreferably 5 to 30 consecutivenucleotides.

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



~0 transduci ng costimulatory signal by various human anti-human Al LIM
nonocl onal anti bodies using a mcroplate coated with anti-hunman CD3
nonocl onal anti body together with human anti-human ATLI M nonocl onal
anti body. 5 The vertical axis indicates the anount of cellular

i ncorporation of [3H thym dine as an index of the degree of cell

proliferation, and the horizontal axis indicates the concentration of human

anti-human Al LI M nonocl onal antibody. If4his figure, "anti-KLH' indicates
result of assay in which 10 human anti-KLH nonocl onal anti body was used as
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15 modification of the ribose includes, for example, the conversion to
2'—fluocroribose or 2'-O-methylribose. The modification of the
nucleotide Dbase includes, for example, the conversion to
5-propynyluracil or 2—-aminoadenine.
Here, “RNA” means “RNA comprising a partial nucleotide sequence
20 of the RNA or chemically modified RNA thereof” useful as an antisense
RNA pharmaceutical designed based on a nucleotide sequence of RNA
encoding the above AILIM (preferably human AILIM). The antisense RNA
can inhibit transcription of DNA encoding the AILIM into mRNA, or
translation of themRNA intoaproteinby hybridizingDNAor RNAencodin
25 AILIM.
The "partial nucleotide sequence" as referred to here indicates
a partial nucleotide sequence comprising an arbitrary number of
nucleotides in an arbitrary region. The partial nucleotide sequence
consists of 5 to 100 consecutive nucleotides, preferably 5 to 70
30 consecutive nucleotides, more preferably 5 to 50 consecutive
nucleotides, andstillmorepreferably 5 to 30 consecutive nucleotides.
The sequence of antisense RNA can be modified chemically in
part for extendingthehalf-life (stability) of thebloodconcentration
of the RNA administered to patients, for increasing the
35 intracytoplasmic-membrane permeability of the RNA, or for increasing

thedegradationresistance or the absorptionof theorally administered

y



35 In this figure, "anti-KLH' indicates result of assay in which human

anti - KLH nonocl onal anti body was used as the negative control , 71

i nstead of the human anti-human Al LI M nonocl onal anti body. O her notations
are as follows: "124": human anti-human Al LI M nonocl onal anti body JWVab124.
"126": human anti-human Al LI M nonocl onal anti body JMab126. 5 "127": human
anti-human Al LTM nonocl onal anti body JI\/&?&Z?. Figure 22 shows proliferation
activity of T cells derived froma normal~healthy person "donor C' in the
assay for the activity of transducing costinulatory signal by various human
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I n whisch Juha, antis b onocianal apidhedy, was4sed 25 1t e pegaii¥eptiq
control, 35 Inst e\a%e of the Ruman anti-human Al LIM rmr?gtszl onal aﬁt [ %%d?/. e
Qt her not#3¥rs: are as fol | ows:

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

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

25 having the same or different amino acid sequence.

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

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

“ A fusionpolypeptide” included in the above “protein substance”

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

extracellular region of a polypeptide constituting AILIM (preferably



72 "137": human anti-human Al LI M nonocl onal anti body JMab137. "138": hunman
anti-human Al LI M nonocl onal anti body JMab138. "139": human anti-human Al LI M
nonocl onal anti body JMab139. Figure ?4 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-hunman

Al LI M nonocl onal anti bodies using a m crogl ate coated with anti-human CD3
nonocl onal anti body together with human aPti - human Al LI M nonocl onal

anti body. 10 The vertical axis indicates the anmount of cellul ar
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hori zontal axis indicates the concentration of nmouse anti-human A
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w t h hum@gMantga lilgah aNd.IMZrbnégDomaid agEki baheferably, the J.mmunoglobulln
is IgG (IgGl, IgG2, IgG3, or IgG4), or IgM. Examples of particularly
preferable immunoglobulin of the present invention are thosebelonging
to human-derived IgG (IgGl, IgG2, IgG3, or IgG4).

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

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

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

30 IgAl, and IgA2).

The heavy chain of IgG (IgGl, IgG2, IgG3, and IgG4) is composed
of Vg, CH1l domain, hinge region, CH2 domain, and CH3 domain in this
order from N terminus.

Similarly, the heavy chain of IgGl is composed of Vy, CY1l domain,

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

The heavy chain of IgG2 is composed of Vy, CY;1 domain, hinge region,



The vertical axis indicates the amount of cellular incorporation of [3H
thym dine as an index of the degree of cell proliferation, and 5 the

hori zontal axis indicates the concentration of human anti-human Al LI M
nonocl onal antibody. In this figure, "anti-KLH" indicates result of assay
i n which human anti-KLH nonocl onal anti body was used as the negative
control, instead of the human anti-human,ATLI M nonocl onal anti body. 10

O her notations are as follows: "124": hﬁ n anti-human Al LI M nonocl onal
anti body Jvab124. "126": human anti-human Al LI M nonocl onal anti body
JMab126. C\dgzmomhunaramhmfﬁhdamalﬁl 1h MinenoecHenaf rcm i bedzyuﬂwablzm—le Eiegurlye

27 shows 0 a t Is derlve from115.a n heal t hy
person dglrilogr‘h %r?%b?pfes %érlgéé t}-g%’ ?‘?1%1*%[’1%? d%%f‘ﬂﬁ 2%2? é‘flory
si gnal byandr €0s domadn antthhsln?andarLfM:mDNotémnaiumnt frh@dih@avySUhgm of
m cr opl at at ed t cl a eh W th
humanpantlf":I 8%% %\%é{ﬁerar&]nndofcl 6’r’1a Hnt |Og%g'% %ﬁ?ﬁ Qte ??gga{ﬁ%x%jg |ncri’| cgf’gs
t he afountY:Sf dosiaim dn thésr poderi droof N ?»H]rrrtlmam d| ne as an index of the
degree of cell O@EQHEB@{/%E%QBo@ngtJ.@ecé}&%géH' Al axhs d dlgzétﬁm%gsegion

concentration nouse” ant i - Mnonocl ondl ~anti bo
figure, "@HEi RMpAN; nARdaE®3 Femalp &R ABiayordewhfrAm2l Bem@hnaati - KLH

nonocl onal ant i $ogy1 s, UsRd r@%vtyf@haﬁ%sfl W@lcpgfcb%osbassﬁg @& 1 emlymEn
anti -human Al LI M rmnocl ona| anti bod er notations are as foll ows:

Lo hO RIS AEERB s At SHaP ASAERBoy LONA B8 Taosh £ oRTaHS -
anti -1lourranhélrtédwqu¢ho¢talrgmrﬂ tiBodymddeed B V3P Cal,36domAUARMmidi{d rRyaeR,

Al LI M nongcl on ant i bod 6. .Fi 28 shows oI iferatiqn activity

ot T col | Qe St + i GReAPT R iy Sos G Sego REATDN e e Sesay | o

the activity ofThe aeady@hragnomfsmgmﬂsatmyosecgnaIanyCS\‘l&demm hiiwge region,

anti-hu Al Ll M m)nocl Q S SI n 0 coated with
%C[%Ar%%l rrbnoc Q?dli’z %&1} q‘b dS'l raderg U Efﬂltec

anti - human onal } e Wt Numan Ant i - hunan Al LI M
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cel | uisar ¢S oangE ek | OhiolSHtodd i M M35 AdNdRen0l LRerIRHLCEHA! naGL!
proliferation t ori zontal 'axis indicates t concentration of

humar: an®?- RGRER BAPEIRR ndRoREDRalPahBfbodgR  52Pq %%]Ps figure, "anti-KLH"

i ndi cates r eSU'thfhe%%§aé'héfh Wi F@Eﬁ%@m?@&éd @#ﬁm@@ﬂd%ﬂ%llnar@é@agbﬁa%s
used as the negative control, instead of hunan anti - hupan Al L] M

monocl onatERMIMsady. 2BEHER: RORAETORE BRXES LTI IFGRE: N §eEmingy fgyl have no
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fry the slightly N terminal side beyond the dlsulflde bonds existing in
the hinge region where the disulfide bonds connect the two heavy chains
to generate two homologous Fab, inwhich a heavy chain fragment composed -
of Vy and CH1 is connected with one light chain through a disulfide
25 bond, andone Fc, inwhich two homologous heavy chain fragments composed
of the hinge region, CH2 domain, and CH3 domain are connected through
disulfide bonds (See “Immunology Illustrated”, original 2nd ed.,
Nankodo, pp.65-75 (1992); and “Focus of Newest Medical Science
‘Recognition Mechanism of Immune System’”, Nankodo, pp.4-7 (1991);
30 and so on).

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

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

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



a normal healthy person "donor D' in the assay for the activity of

t ransduci ng costinulatory signal by various human anti-human Al LIM 15
nonocl onal anti bodi es using a mcroplate coated with anti-human CD3

nonocl onal anti body together with human anti-human Al LI M nonocl onal

anti body. The vertical axis indicates the anount of cellular incorporation
of [3H thym dine as an index of the de%tree of cell proliferation, and 20
the horizontal axis indicates the conceftation of human anti-human Al LI M
nor _oclonal antibody. In this figure, "anti-KLH' indicates result of assay
i n whi chzigamaanantypKLEhaohectheategbbh bodyprvasdusedcasdbhainegasi uemaln,

I f.the h I | i bod
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nor mal healthy € assay for {Re et TV ¢
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Al LI M nohber oprsdminke iFlSGdy’f an Mg lphelin such 2pnige A denédenedopbaysay

in whi chyand isshUFRN, SETR AN i) e BN RRAY v MRS o U S Bth @b d e 18GALNYE the
control, instead of the npbuse anﬁl -human Al L| M npnocl onal anti body. 5
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Specific examples of “a polypeptlde which binds to AILIM"” are
the whole or a portion of a polypeptide constituting knownB7h, B7RP-1,
GL50 or a molecule called LICOS which are ligands interacting with
AILIM (Nature, Vol.402, No.6763, pp.827-832, 1999; Nature Medicine,

20 Vol.5,No.12,pp.1365-1369,1999;J. Immunology, Vol.164,pp.1653-1657,
2000; Curr. Biol., Vol.1l0 No 6, pp.333-336, 2000).

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

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

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

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

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

35 antibody (antiserum) or a monoclonal antibody against mammalian AILIM
(particularly preferably human AILIM) defined above, and preferably



the horizontal axis indicates the concentration of human anti-human Al LI M
nonocl onal antibody. 15 In this figure, anti-KLH'" indicates result of assay
i n which human anti-KLH nonocl onal anti body was used as the negative
contro' instead of the human anti-human Al LI M nonocl onal anti body. O her
notations are as follows: "124": human anti-human Al LI M nonocl onal anti body
JMabl124. 20 "126": human anti-hunman Al LI M nonocl onal anti body JMab126.
"127": human anti-human Al LI M nonocl onal “anti body JMab127. Figure 32 shows
proliferation activity of T cells derived froma normal heal thy person
"donor E'aimoidel@sshyarftorbddie. activity of - transducing costimulatory
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result of assay human anti - KLH nonocl onal anti body was used.as.t he
negati ve &b FE to a mlnute quantity of protein, contact allergy to chemicals

such as picryl chloride or plant toxin such as lacquer, or allexgy
related to graft rejection to graft observed in the allograft.
“Pharmaceutical composition” herein means a composition useful

20 as adrugcomprisingas the effective ingredients antibody (preferably
human antibody), which binds to AILIM (preferably human AILIM) or
aportionthereof, ormonoclonal antibody (preferably humanmonoclonal
antibody) or a portion thereof and a ”pharmacologically acceptable -
carrier”.

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

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

The pharmaceutical composition can be administered orally or

35 parenterally. Other forms for parenteral administration include a

solution for external application, suppository for rectal



15 instead of the human anti-human Al LI M nonocl onal antibody. O her
notations are as follows: "137": human anti-human Al LI M nonocl onal anti body
JMab137. "138": human anti-human Al LI M nonocl onal anti body JMab138. "139":
human anti - human Al LI M nonocl onal anti body JMab139. 20 Figure 34 shows
proliferation activity of T cells derived froma normal healthy person

“donor E" in the assay for the activity of transducing costinulatory signal
by various human anti-human Al LI M nonocl ®®hal anti bodies using a mcroplate
coated with anti-hurman CDR nonocl onal antibody together wi th hunman

anti - humaamAhlkM-a®aesl, 08ad2beaBkir od re;re@w@atbycadh@ﬁs%alnme%to@s I\Jﬁgch
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figure, Entl-KLH indicagtes result of assa whi ch human anti - KL
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"140": human.anti,- | LI M. nmon eéAonaI ?ﬂ%l bp% Jl\/ab140 35 "141": hunman

ant 1 - hunBHE A P RoRBRT Shal e A B Heb =35 cifthns CBFBPFF 1 GE on
activityusfiallgel Ithedphla\re\dcfemctmcala compoali theal thy, per admit denelreEF tbnahhe

assay for _t activi of r S Jmou nti- hu Al LI cl o
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ant i - humadmAnikMcatAocl ondépandibodyn \(andusqummdphmms) the ek konthan a
m crigpl akga% ﬁgﬁfﬁfgn%téb&% 'méwmns%lepé'&e'm%mangéggg% a T&%hﬁea&gggé
axi s I ndicates the ambunt of céllular incorporation o ine as an
i ndex of "PKE ddgPed&bet MeMtinmsd faheis drey dml nere SmATY oht a<Pt13ﬁ<1F scases

i ndicates the egneeptiahign, of hdDUSH: AMtdr E‘dﬂaﬁe%}écﬁ\dé@cﬁ‘% enalkoant ihgody.
10 In this figure, "JHCL" i ndi cates result of assay in anti - human

CETP nonéersaﬁ&rilaﬁt R AP ROt dt & hetPetfat mbéra@ﬁﬁualqaﬁéﬂeaacwt@lﬁée
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activity of T eIIs deriyed from a nornal alth son "donor D' |nthe
assdh? f o LERe1AEH YRESE of o4 4 AR GHR Hirin' §ayﬁt¥ﬂ§sﬁh SR THEIATOR O 1
anti bodi gg hattibaagdnae ce@stieruld ary nid DY slrdion of human

i cr opl at e coat 88 P A A b°%é5g 15 ‘é%%r DS Tasts Eome v p bt
axi s i ndinateesi ¢ herammehtdin & elolse! @af 1 pgcay Pl Ay kY body weight, preferably
50 Mg to 50 mg/kg body weight once or more times a day. Examples of
20 administration route are medically appropriate administration routes
such as intravenous injection, subcutaneous injection, intradermal
injection, intramuscular injection, or intraperitoneal injection,
preferably intravenous injection.
The injection can also be prepared into a non-aqueous diluen
25 (for example, propylene glycol, polyethylene glycol, vegetable oil
suchasoliveoil, andalcohol suchasethanol), suspension, oremulsion.
The injection can be sterilized by filtration with a
bacteria-non-penetrated filter, by mixing bacteriocide, or by
irradiation. Theinjectioncanbeproducedinthe formthat isprepared
30 uponuse. Namely, itis freeze-driedtobeasterilesolidcomposition,
and canbedissolvedinsteriledistilledwater for injection or another
solvent before use.
Pharmaceutical compositions comprising the human antibodies
of this invention are useful as pharmaceutical preparations, without
35 inducinghost immunorejection due to HAMA (human anti-mouse antibody),

to control a variety of bioclogical reactions (e.g., proliferation



20 of [3H thym dine as an index of the degree of cell proliferation, and
the horizontal axis indicates the concentration of human anti-human Al LI M
nonocl onal antibody. In this figure, "anti-KLH" indicates result of assay
i n which human anti-KLH nonocl onal anti body was used as the negative
control, 25 instead of the human anti -human Al LI M nonocl onal anti body.

O her notations are as follows: "124": rIan anti - human Al LI M nonocl onal
anti body Jvab124. "125": hunman anti-hunman~Al LTM nonocl onal anti body
JMab125. "126": human anti-human Al LI M nonocl onal anti body JMab126. 30
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antigen. The antibody bound to the surface antigen activates C1l

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

The term “antibody-dependent cellular cytotoxicity” herein

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

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

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

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

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



O her notations are as follows: 25 "137": human anti-human Al LI M nonocl onal
anti body JMab137. "138": human~anti-human Al LI M nonocl onal anti body
JMab138. "139": human anti-human Al LI M nonocl onal anti body JMab139. Figure
39 shows proliferation activity of T cells derived froma normal healthy
person "donor D' in the assay for the activity of 30 various human
anti-human Al LI M nonocl onal antibodies tg transduce costinul atory signal
when a sol ution of human anti-human Al LP¥ monocl onal ant i body (in liquid
phase) was added alone to a mcroplate coated with anti-human CD3
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human anti - %Etlbrmnochon_al ant | c?g'y was used as et]ﬁe negative control,
i nstead of thePNurRIChing el APmAieyd el lon air et the human AILIM)

of the present invention can be prepared by cutting (digesting) DNA

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

25 An exemplarymethod will be shown below to clone the cDNA encoding
AILIM (particularly preferably the human AILIM; the protein is
hereinafter referred to as the protein of interest) from the mRNA.

ADNA encoding AILIM ligand can also be cloned in the same manner.
First, messenger RNA encoding the protein of interestis prepared

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

35 Sepharose.

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



30 Figure 42 shows the anmount of |IFN-y produced in the culture supernatant
of T cells derived froma normal healthy person "donor B, " which were
cultured in a mcroplate coated with human anti-human Al LI M nonocl onal

anti body together with anti-human CD3 nonocl onal anti body. 35 The vertical
axis indicates the concentration of IFN-"y, and the horizontal axis

i ndi cates the concentration of the nous fnti -human 80 Al LI M nonocl onal
antibody. In this figure, "anti-KLH' indicates result of assay in which
human anti - KLH nonocl onal anti body was used as the negative control,
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| FN-y produced I n e culture supernatant o s derived froma nor mal

heal t hy Pér Yenriagsportal - wilelewerar GHanimsly ifh Labeirateplatienedht etP TR H
human antdgiRyean &Lal\égsrﬁﬂ@@Ifm&!oxamabegdyt_o&ggebh@tswi tip @t - BoRANCEDNDe
nonocl ongl 35 anti body. The vertical axis_indicat ei t he concen%#a%# on of
|FN-'y, aRdert&d 18%Eohsr PRGARal SRS PHdi EFeS*ERB1BoNERAL PEER Hypph
m)gse antdtiwnFnNA][dlldwmpalprmim tiasal : | dpflyoath, tiyls. Jf,i@rkrse,(lwaﬂtiBKLMese
indicates result o ssay_in ic uman, anti - KLH nonocl on nti.bo S
et Tt FRne BRo Ar Py BeE e HEE B " AR Ra RO SRt an e
monoc| onallocannigbddyt Ofleer eodmplonsaareredudol fows Tdk8ra Bowman) .  The
anti - hu I, i Yo dMahl ! . 2:1g0 Lah : I M
el ond oAbt Sk 88 AN bhald A Bhs Soba Ln QI ACEba OB A
ant i body appiop36 ate0hFsgurells shosg fe paiakany odfe |([ERryeppodleedE | rFrahie: -

culture grhnat of phseel lqqar i o619 | heal thy person "donor
C, " _whic Wé're cul'tdred’id a r%icr'op ate c/?a%e V\nér'?h' human anti-hunman Al LIM

nmonotPonal ant EB8BYLEsget Remeed SoF i MR CERT FoRSEFBAAI 1R PBATT A%
The verticgalkian shiddigatRsthd@, CRNIGERIN ahi1dF iefe ArioiYivandhlibeide method

described in Molecular Cloning, A Laboratory Manual (second edition,

Cold Spring Harbor Laboratory, p.1.74 (19289)), and electroporation

method. Phagevectors canbe introducedintohostcellsby, for example,
30 amethod in which the phage DNAs are introduced into grown hosts after

in vitro packaging. In vitro packaging can be easlly performed with

a commercially available in vitro packaging kit (for example, a product

from Stratagene or Amersham).

The cDNA encoding the polypeptide of the present invention can

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

mentioned above by combjning general cDNA screening methods.



hori zontal axis indicates the concentration of the nouse anti-human Al LI M
nonocl onal antibody. In this figure, "anti-KLH' indicates result of assay

i n which human anti-KLH nonocl onal anti body was used as the negative
control, 20 instead of the human anti-hunman Al LI M nonocl onal anti body.

O her notations are as follows: "137": human anti-human Al LI M nonocl onal
anti body JMab137. "138": human anti-human Al LI M nonocl onal anti body
JMab138. "139": human anti-human Al LI M ménocl onal anti body JMab139. 25
Figure 47 shows the anmount of IFN-'y produced in the culture supernatant of
T cell's deriveghf eeBimd 1RQr s8] 1dmatbhyr PO S§ERIQBOE r 6 "cDMN 68in WRr Sceabhed ed
t oot herSit ROGHET SHUREH SO MUY YRR SR bdds i80S He e BAPeadiatl.
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concentratipn of t nouse anii-h n_AlLLI M nonocl onal antij body. .I.n this
frgure, MofTemiar Shall i el FRRYFTEOR! MBSAAT noRPLH TametPimEP LR BT Lag
nmonodGl onmd riset i hathy reserysedpad. Lhe nagavive eonbg of*BE dbesiteendeinémi belly
human anti - human Al L] tibady. heyr .nQt ation re as_.follows:
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i ndi cates the anmount of incorporation o 3H thym dine as an i1 ndex show ng
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ot oreeR R Brodha s ate Rt (e ek Pahdl slorel ke FidhTedeton
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anti - human Al l.onal j i i e i - Al | t e
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a level gfycel] pralsof efasyen avd {die Bepboephakilayiidehmiti®ic chain
concentration of the test sanples. Oher notations are as follows: 25
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50 ghows the iTHe BiNorpnceidiexy tbr fotebéphidei d£rdie pre3®nitninhentise oin

culturing. T, ool . § ramp el mldieal ik BRLAQLL' 4oRar cRe ¥ th ERMG O Ay
nor mal healthy person "donor y various test

the polypeptide of the present invention as mentioned above by the

following methods.

Such cells are solubilized preferably by SDS or proteinase K,

30 and the DNAs are deproteinized by repeating phenol extraction. RNAs

are digested preferably with ribonuclease. The DNAs obtained are

partially digested with appropriate restriction enzymes, and the DNA

fragments obtained are amplified with appropriate phage or cosmid

to generate a library. Then, clones having the desired sequence are

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

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



83 sanples in the proliferation test of the T cells through the m xed

| ynphocyte reactions (M.R). The vertical axis indicates the anmpbunt of

i ncorporation of [3H thym dine as an index showing a |l evel of cell

proliferation, and the 5 horizontal axis shows the concentration of the

test sanples. Each description in the figures shows the follow ng. "CD80 +

86": The m xture of anti-CD80 anti body agg anti-CD86 antibody "mgd":

Anti - human CD34/1gd nouse nonocl onal body "CTLA4-1g": Human CTLA4-1 gFc

chimeric nol ecule 10 "SA12"~ Anti-human Al LI M nouse nonocl onal anti body

Fi gur e S5khshpwzstche inkiebittionyief bbtam@deﬁ@hltrm cﬂﬂofrwsawyoaxbmstibﬁ wase
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onoc! ontle e Bod P pot epgion i e b pd ha Becniplog BT Ry BR b
Al LI MronGHUWERFAN antdPodye9Maib124 . "126": human anti - human Al LI M nonocl onal

anti body JMabl2§,.e DNAJ&Lodlmﬁea@fét@m& AL M sonael o1&k b%n&h&fawauy
JMab127. 25 "128": human anti-hurrah Al LI M nonocl onal anti bod

y . J
"135": h@vaFhatizesumin e USieen 8@ R . Bicresoay ymb&%.le@}s@e. Sﬁmmce
ant i 1 UM Adildy rROG eed irand £ b_gdtyeﬁé@cbl% "137": human anti-human Al LI M

nonocl onal antl 137 F| re 52 sho t.he inhibitory effect

cel| proliferati ﬁw rb?pacrtﬁlt aﬁglyl'p’é% *F’%al?lr%# ?PLFM)
heal t hy par soporddapar tﬁ?erewft IopPBﬂE:rablg n‘ohiémelxthﬁsdemiyal;w 3@@1 baoneanAe by
various test sanples._i fe n e u

m xed Iyr?prhc?cy reanreact|8588{3ﬁl{3%lt S‘Ee? %%% r{le)é(rll hc at es égargm Jé'ﬁ f
i ncor por atomerdfy P3EE @8neliym denemhsnahlond@e(cmm asllel\geDNAf obthined

prol 1r§ er g 00« + 2R thlleABbLEZAGR 1 AXI(EDRAWS 1 hRE.AORGRPL L AL LG Y HontiREpk£ST

sanpl e
based on the method illustrated above with appropriate restriction

enzymes to give a DNA fragment encoding the AILIM, and then as required,
ligating the resultant DNA fragment with a linker DNA or tag, by using
an appropriate DNA polymerase or the like.

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

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

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

30 by using column chromatography and such.

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

35 eukaryotic cells. Such expression vectors include plasmid vectors

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



84 Each description in the figures shows the follow ng. "CD80 + 86": The
m xture of anti-CD80 anti body and anti-CD86 anti body "m gGl": Anti-human
CD34/ 1 gGl nmouse nonocl onal antibody "CTLA4-1g": Human CTLA4-1gFc chinmeric
nol ecule 5 "SA12": Anti-human AILTM nouse nonocl onal anti body Fi gure 53
shows the inhibitory effect on T cell proliferation in the case of
culturing T cells froma normal healthy person "donor C' , with PBMC of a
normal heal t hy person "donor A" by vari human anti - hunman Al LI M

nonocl onal antibodies in the proliferation test of 10 the T cells through
the m xeNelyypRacytesgsgacti ons (MLR). The vertical axis indicates the

armount of incorporation o m di ne as an i ndex show a |l eyel
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| ynphocyte reactions (M.R). The vertical axis indicates the anpunt of

i ncor por ¥8FEANGR V3MES30 2PRy APFLRE TP AV HeFOE ish i kitF a | evel of cel |

prol : fer atEl OE g@agmmtev@@mg@tr%]ﬁé L@é‘éﬁJEhQﬁﬁaﬁ fa;er?mn@el@toﬁa_tngomfmt be test
sanpl es. ., Each _descr ion_in_the shows. t he n con

05 - AN SRR B PR hBUSEChENOEEn Bhe AR EBg L CRBOLF ABSABD LbTie
m xt ure éf{taabbimaraﬁégb@ﬂylsal’idlt&rrtdeCC%Gbanéxlbﬁdys% 11$A5121ostArabulhuﬁan
Al LI nocl onal _anti body ," : 4 - h mer

nol elgul e%‘lﬁ BVKi SﬁngegglgHo%get f%[ lpﬁqu g-‘gﬁ/ éﬁ $° (ff ceI p{r-‘oﬂ;L f aPfon
in the caiEemhad:mkrtaﬂtyl nghd csdlsbie om:atmerﬂallultaaal tﬂe,g‘lpm s@f " dtbleorAELIM
with PB e n
AlLIM N?BQFS%S g?rt’béc}ﬁ%éﬁbnl%t “ﬁgggﬂ‘“‘?g‘?%&&. 3 S2ieins é] LR, Babh nga
t hrough Thersi sednbynphbégudarehenioatioM Rp. Stmb pépenggl V&)@l—grﬁndaéaféls
the amougl @hol REORROG afaaqln e%de%él Eﬂ‘é’re{éjdé‘ee &hd nﬁf’ﬁIﬁhQ%Pgléuh.QY@#z

of cell proliferation, and hori zont axi s ows the concentration o
t he 2t0estp§aﬁﬁré§lycrh%rh%raﬁléﬁ§ﬂapé a%sml‘mdse e reg@l Luday regisanand

anti - KLH, #BAQek ol cAkblibadyr&se 2n rlegaarysugqmsr@heum&ﬁ@s phURBAyotic
anti - humigl'JA.\ISLlar'}/Idyggoecul}?anraJotainct Ic% q.y IV For example, such plasmids include
PMAL C2, pcDNA3.1 (-), pPEF-BOS (Nucleic Acid Research, Vol.18, p.5322
1990; etc.), pME18S (“Handbook for genetic engineering, ” Experimenta
25 Medicine, supplement, 1992; etc.), etc.

When bacteria, particularly E. coli are used as host cells,
an expression vector 1is generally comprised of, at least, a
promoter—-operator region, an initiation codon, the DNA encoding the
protein of the present invention, termination codon, terminator region,

30 and replicon.

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

35 region, anda termination codon. Itmayalso comprise theDNA encoding

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



"138": human anti-human Al LI M nonocl onal anti body JMab138. "139": human
anti-human Al LI M nonocl onal anti body JMab139. 15 "140": human anti - human

Al LI M nonocl onal anti body JMab140. "141": human anti-human Al LI M nonocl onal
anti body JMab141. Figure 56 shows the inhibitory effect on T cell
proliferation in the case of culturing T cells froma nornmal heal thy person
"donor F", with PBMC of a normal healthy_person "donor E' by various test
20 sanples in the proliferation test of the T cells t hrough the m xed

| ynphocyte reactions (MLR). The vertical axis indicates the amount of
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nonocl onal Oﬁg%‘% as a negative control. 5 "JMab-136": human anti - human
aI

Al LI M norfdcl i body JMab136. "138": human anti-human ATLI M nonocl onal
anti body JMabl3I&anmplas" ofhuaraprambtehurmn eedplxiel‘slsnm.’rm:lleriaIM afbabodgularly

JMab139. " ty J 4011444
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i nhi bi torryegeforredicn Uﬁa'ﬁtcélrﬁ blri@)mpmrmt@n, iBEH propederof GABI PuenayeT, cAPl s
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anti -
is effective for expression.

A preferable initiation codon is, for example, a methionine
codon (ATG) .
The commonly used termination codon (for example, TAG, TGA,
25 TAA, and so on) is illustrated as a termination codon.
Usually used natural or synthetic terminators are used as a
terminator region.
A replicon means a DNA capable of replicating the whole DNA
sequence in host cells, and includes anatural plasmid, anartificially
30 modified plasmid (DNA fragment prepared from a natural plasmid), a
synthetic plasmid, and so on. Examples of a preferable plasmids are
pBR322oritsartificial derivatives (DNA fragment obtainedby treating
PBR322 with appropriate restriction enzymes) for E. coli, yeast 2
M plasmid or yeast chromosomal DNA for yeast, and pRSVneo ATCC 37198,
35 pSV2dhfr ATCC 37145, pdBPV-MMTneo ATCC 37224, pSVZneo ATCC 37149,

pSV2bsr, etc. for mammalian cells,



"SA12": Anti-human Al LI M nouse~nonocl onal anti body "CTLA4-1g": Human

CTLA4- TgFc chineric nolecule Figure 59 shows the inhibitory effect on T
cell proliferation in the case of culturing T cells froma normal healthy
person "dono 25 G', with PBMC of a nornmal healthy person "donor F*' by
various test sanples in the proliferation test of the T cells through the
m xed | ynphocyte reactions (M.R). The vertical axis indicates the anmount of
i ncorporation of [3H thynidine as an i mfex showing a | evel of cell
proliferation, and the 30 horizontal axis shows the concentration of the

test sanpl es. EﬁCléndﬁ&Qfdrptb@@uéﬂcéhe g1 RN 8w heital, | oamcngspllcmg
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anti body 15 Fi 1 shows t he |nh| gltOI’ effect, of various human
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Do dsn BEREREEF - Lt T Gt 2 SEGRAE ORI CRASY GRSOPERSHEL | ¢
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as a negali¥Sy the usual method such as digestion with a restriction enzyme

20 or ligation using T4 DNA ligase.

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

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

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

30 E. coli or animal cells are preferably used. Specific examples
are E. coli (DH50., DH10B, TB1l, HB101l, XL-2Blue, etc.), mouse-derived
cells (Cop, L, C127, Sp2/0, NS-1, NIH 373, etc.), rat—derived cells,
hamster-derived cells (BHK, CHO, etc.), monkey-derived cells (COS1,
C0s3, cos7, Ccvl, Velo, etc.), and human-derived cells (Hela, diploid

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

An expression vector <can be introduced (transformed



control. "JMab-124": human anti-human Al LI M nonocl onal anti body JMab124.
"126": human anti-human Al LI M nonocl onal anti body JMab126. "127": human
anti - human Al LI M nonocl onal anti body JMab127. 30 "128": hunan anti-hunan
Al LI M nonocl onal anti body JMab128. "135": human anti-human Al LI M nonocl onal
anti body JMab135. "136": human anti-human Al LI M nonocl onal anti body
JMab136. "137": human anti-hunman Al LI M nonocl onal anti body JMab137. Figure
62 shows the inhibitory effect of various?control test 35 substances on the
proliferation of T cells in the assay using m xed | ynphocyte reaction (MR)
T cell S({f@mcﬁzwml iheal hbyt pees0s "Wonafown Sfedloqere co-cultured with

PBMCs froma n ealthy ersan_"dono 3 e-cultured in th ,gresence
of human CTLAA- Poid Eadre PeHRREma, Lok AR nareRrashpe the
anmount Ofmé:‘élhd)d”cﬁﬂ Odmm;r pm_r afli. oumbc[ 3htl hymcat nesais. arsA ndex. &M ,tBe2110
degree of roli n or| ont I ca

concentra ﬁft%)prf8 P gf&ﬁQECi§%32h Fésc ?%?€Oh|31tﬁég;Pgtf€§H§28%é

t he f &l | oot ngpmpeGlaBt: ma&ﬂibd Tde NoxtuBgodf , aivl - BDBP a2d 9 borl%ﬂla)nd vt 6586
antlbody GL" Ant| man, £034/ 9a n "SA12Y:
Anti - hurma Oiﬁilﬁﬁ ctermnocﬁona 5Htfﬁggﬁﬁfﬁﬁ%U%&#gQ 3 %ﬁgmg’t e me%hOd

i nhi bi t orgf éfifmment e‘ofalvar(l?ogs e émarih@mn U/QALI Npioiddc| pndd 2 AnilPBed) es
on the pr&»}e{f{@duﬂ)@nﬁhoﬁ cQt Saa&et i ASSAYShRG Moxadd Ymhagyt GinkRAhLON

(MR . Tc roma norm heal t hy person "donor D" were co-culture
with PBMEBOSE ok aSarsthaionieas Iee qRfisia e d GG ”‘Bth@de-ctffulqliﬁf@l i(Yigpdogy,

presence @1 hswan &hle fzégs)lﬁ WHHATRhECh B £ @ 4kean L1 \&rﬂmalanaxitrﬁe method
i ndi cates the anpunt o

s e b i o Al ofvo by B BEBEr el £habighesmale? (585 Mnen

I ndi cat esthdensoncent« ainonst ofel St substances. O her not atlons are as

fol I ows: The extracellular region of the AILIM (particularly preferably
human AILIM) of the present invention (soluble AILIM) can be produced

15 by cultivating transformants (in the following this term includes
transductants) comprising an expression vector prepared as mentioned
above in nutrient media. AILIM ligand can be produced in the same
way.

The nutrient media preferably comprise carbon source, inorganic

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

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

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

Specific media and cultivation conditions used depending on

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

When the hosts arebacteria, actinomycetes, yeasts, filamentous



20 "anti-KLH': human anti - KLH nonocl onal antibody as a negative control.
"JMab- 124" : human anti - human Al LI M nonocl onal anti body JMab124. "126": human
anti - human Al LI M nonocl onal anti body JMab126. "127": human anti-human Al LI M
nonocl onal anti body JMab127. 25 "128": human anti-human Al LI M nonocl onal
anti body Jvab128. "135": human anti-human Al LI M nonocl onal anti body

JMab135. "136": human anti-hunman Al LI M nonocl onal anti body JMab136. "137":
human anti-human Al LI M nonocl onal ~anti bédy JMab137. Figure 64 shows the
inhibitory effect of various control test 30 substances on the

prolifergtion ofi qhicehleuid ddipassig Uianduiirted e, sburBROgYhE: H8AG LI e
(MLR) . T cells froma normal healthy person "donor C' were co-cultured
wi t h PBMES® f2RP% 2P hrb? hrat h@é?trﬁ?db%%b "Bdner tar 8pprESecBFEGPEFPLY BRBd-

ItOL esence ?f Pwml | CEHeAI $oka Ghi E‘E{@:51ﬂgE&Q%iﬁﬁ%el_is]ﬂbghb@feéﬂe&@bl@hédﬁQgéf@tlljﬁ
e amount _of cellular incqrporatio 0 ym dine_as an, i ndex o
the degr®fir. &8I PSS i(Mé'ﬁ‘ it %ﬂd ¥R ﬁ%’rli 7 GRPRT -ax LA dPE AR e HatRer
Cﬁncent Llaé]ib@)ﬁitdﬁy,te@t 431185(3%@25) , Y89 rE@@hasief&e::bi.ptiro@ih@ tth%sfaidgwcﬁﬁa,
shows the follow ng. " + ": The m xture of anti- nti bho n
e O LA T Do AT @S SR IR (o 125G i & TrahoePbrah ot ety
"SA12": Phthodnsran #h Ladkabise andosldmalngnt ilodycesfsaguyr.e 65 shows the

i nhibitory effect various humanp.anti-human Al LI M manocl gnal anti bodi es
on the. pr ol 1 dFE Sheco e PEERA1 R Sl dien R B Adra e e
reacti oref M(Rito. 47 Celfsrfalont Fortml?healtsywpehsaaridtdbaora@ sigiering,

co-gyl tuyed wid BR/CS froma normal heal thy person "donor A" pre-cultured
in the preseérll&iéegjso%D uman CTLA4-1g 10 chineric nol ecule. The vertical axis

i ndi cat es t he Hrsubshediogeisuyeast nesepolesi ohmeflip3aye Buyhailderasl ndms "
i ndex ofnd e, de88 £, e8ldc PRakif epaklonscand;dahevar rzonkaksaxi s1950)
i ndi cates the concentrations of test substances. O her notations are as
fol | ons:The pH of the media is preferably 5 to 8. Cultivation canbe performed
usuallyat 20 to35°C for about 14to 144 hourswith aerationandstirring,
15 if necessary.
When the host is an animal cell, examples of media are MEM media
containing about 5 to 20% fetal bovine serum (Science, Vol.122, p.501
(1952)), DMEM media (Virology, Vol.8, p.396 (1959)), RPMI1640 media
(J. Am. Med. Assoc., Vol.199, p.519 (1967)), 199 media (Proc. Soc.
20 Exp. Biol. Med., Vol.73, p.l1 (1950)), HamFl2 media, etc. The pH of
the media is preferably about 6 to 8. Cultivation can be performed
usually at about 30 to 40°C for about 15 to 72 hours with aeration
and stirring, if necessary.
When the host is an insect cell, an example of media is Grace’
25 mediacontainingfetalbovine serum (Proc. Natl. Acad. Sci.USA, Vol.82,
p.8404 (1985)). ThepHthereof ispreferably about5to8. Cultivation
can be performed usually at about 20 to 40°C for 15 to 100 hours with
aeration and stirring, if necessary.
The extracellular region (soluble AILIM) of AILIM of the
30 invention (particularly preferably the human AILIM) can be produced
by culturing the above-mentioned transformed cells (particularly,
animal cell or E. coli) and allowing the secretion of the protein
in the culture supernatant. Namely, a . culture filtrate
(supernatant) is obtained by the method such as filtration or
35 centrifugation of the obtained culture, and the polypeptide or
polypeptide fragment of the present invention is purified and isolated



15 "anti-KLH': human anti-KLH nonocl onal anti body as a negative control.
"JMab- 124" : human anti - human Al LI M nonocl onal anti body JMabl124. "126": human
anti - human Al LI M nonocl onal anti body JMab126. "127": human anti-human Al LI M
nonocl onal anti body JMab127. 20 "128": human anti-human Al LI M nonocl onal
anti body Jvab128. 135": human anti-human Al LI M nonocl onal anti body JMab135.
"136": human anti-human Al LI M nonocl onal anti body JMab136. "137"; hunman
anti-human Al LI M nonocl onal anti body JMab137. Figure 66 shows the
inhibitory effect of various control test 25 substances on the
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obtained by the method such as centrifugation or filtration. The
membrane fraction is solubilized with a detergent such as Triton-X100
to obtain the crude extract. Finally, the polypeptide or the ™
polypeptide fragment is isolated and purified from the crude extract
25 by the usual method as illustrated above.
In the present invention, the term “inscluble carrier” means
a carrier which is used to immobilize polypeptides on themby physical
adsorption or chemical linking. For example, the carrier can be (1)
plate, test tube, tube, or the like having internal space, bead, ball,
30 filter, membrane, or the like made of water-insoluble materials
including plastics such as polystyrene resin, polycarbonate résin,
silicon resin or nylon resin, or glass, and (2) insoluble carrier
used in affinity chromatography such as cellulose carrier, agarose
carrier, polyacrylamide carrier, dextrancarrier, polystyrene carrier,
35 polywvnylalcohol carrier, poly amino acid carrier, porous silica

carrier, etc.



of ['H thym dine as an index of the degree of cell proliferation, and the
hori zontal axis indicates the concentrations of test substances 25 Each
description in the figures shows the following. "control mgG': Anti-hunman
CD34/1gd nouse nonocl onal anti body "CD80 + 86 Ab" : The m xture of
anti-CD80 anti body and anti-CD86 anti body "SA12": Anti-human Al LI M nouse
nonocl onal anti body Figure 69 shows the inhibitory effect of various human
anti - human 30 Al LI M nonocl onal anti bodi €@ on the proliferation of T cells
in the assay using mxed | ynphocyte reaction (MLR) . T cells froma nor nal

heal t hy per sonndonQipdy i MR- idd Waed Wi b FPBYRS nfyr emtaceabmal shgakihy
person "donor F" pre-cultured in the presence of "human LA4- chineric
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i ncor por et i OFe Sted BHImd i ne 1amiaBskadex Rhtbbeadegnes©fn ceblidin or
proliferation, and 91 the horjzontal axis indicates the concentrations of
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onset of, del ayed aII the horizontal axis_indicat .
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activi tyannf enpyikey 2tcdldast a thibassaye t Ds dekersispeyt Mdactheidgtadtion.
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costimul atory si using a mcrop ate coate fran a uman
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verti cal b 2 i A &2 82 dihenaipuat 10 cRldddle | 8801 POT at#0N ebnb3Hl when

thym di ne as an_index of the degree of proliferation,
hor i zont &te dPsli Flpeqced dave 'claxs@?é%%ﬁqecmxaqu RentRars M S atﬁj%ﬁrﬁt%‘ﬁ M

nmonocl ongl +t & A P01y, when the label is biotin, avidin or enzyme-modified -
avidin is commonly used but is not limited to them. As requirea
25 a variety of luminescent substances can be utilized depending on the
type of substrate to be used.

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

30 assay as well as the convenience of manipulation.

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

Specifically, the principles of various methods as described

35 in “Immunoassay (3@ Edition., eds., Eiji Ishikawa et al, Igakushoin,

1987) " can be applied.



92 In this figure, "anti-KLH" indicates result of assay in which human
anti - KLH nonocl onal anti body was used as the negative control, instead of
t he human anti-hunman Al LI M nonocl onal anti body. Figure 74 shows inhibitory
activity of the negative control 5 antibody agai nst bindi ng between sol ubl e
Al LIM Iigands (hB7h-1gFc) and soluble AILIM (Al LIMIgFc) of various
concentrations. The vertical axis indi ca6t s absorbance as an index for the
inhibitory activity, and the horizontal axis ind~:.cates the concentration
of soluble AILIM 10 Figure 75 shows inhibitory activity of anti AILIM
ant i body agai n&tkabipicisng et mieen dalsuldre A tdbM i gsedsiftbBide | ggtidaptase
sol ub~ ATLIM_(ALLI M| gF f [ OUS _.CO rat 1.0 vertpcal .axis

i ndi cat esolna saélrtbllgr?cé’ g‘segér?gi’n%gﬁéjf%rplf%%%? bﬂ%lr%;oc% 2\%@?,' %%gl(flhg ase
hor i zont dlwcdrs iibwdiycae ot hesan8wdohaeeithhead | endofnesapebhetAbdlad désguibed6

shows i nhi pi : YR RV ' |.bod : | OUS  £oneent L at {,ons
agai nst &Iﬁﬁ%ﬂ%@mﬁngg%%%fe@dﬁﬁ%\%%%%@e(ﬁh%@%%jygf:%?yaﬂ@ggl lr}%(Fé %)EI M
(ALl M| gFd274Fhe vBRTLREF  BEseYinRithed enPabyénpaaiel gansant sy fercthen20
i nhi bi torys agkbmbhiYriaRd e M zaBERbd ax{snd il C%ﬁ%iﬁl&e@"”%ﬂﬁﬁ@&b@&yo‘c
soluble AILIM Frqure 77 shows inhibitory activity of various human

ant i - hundi® ALYV onBRF HRAICIRRPEH 6 BRI FRAY ToREVMefsiy fadeat meRiphedhe

assa~to da{ e neiﬁ\ﬂﬂﬁp@ﬁ&b&}/ty @hM12aNS dUSh AGmE OStiMAH Bl Y SighdhodSERg, 25
a mcroplate coated with soluble human Al LI M%/{:zﬁg nd (hB7h- | Fc%l t oget her

Wi th ant iR TENR FSGTSAD AR 2¥nt § BoES ICIINEE 5SS Y AP b B X LHRL
amount ofligeddgd ammurcsdgeyati on of [3H) thymni dine as an index of the

degree of cell prg}ﬁi ferati Qfg and_t he horizontal axis i ngi catfss t he
concentration o HRTIFBSHRSS BOEF Yt & 78 3 Y HhPHESFY T B O TR bpassay
vari ous mayameaskileliaenpabbk bl yoimw cd oratdant ¢ bodite stlieo puomploey . T Bevéver,
prolifera.i I t Q. erm t vty of-t dygeidng

cost i mul g{lot?{; %%%%‘feﬂa:?%n ag}r\?% o%{;na? gec%gbtng%yvﬁetnhcyeso fubé e uryan_é]Aaﬁi?mr
ligand (leBRnangRe) adogetage  wianl arytinmeaT OD3 cAbndchnalemRtiBady., 38hdhe
verthgal gpdsfididl Caless iy MBUR8baCe! bibapoknGRepRsal i o ofol Mlphase
thym di né as an 1 ndex of the degree of cell proliferation, and 93 the
hor i zont ARenarEibefvees BRoE hBoEs REeFerabilyrs 1wt BEghodBEnavRpE FaEhod

Carryi ng igUbrtherhBYERitian zHae, pr eseptibAVeRt yQhrd SettddIShIAREIch HBEBod
detail belowwth 5 reference tpo Exanples, byt is not to be construed a
bei ng | i MYEP Py LEXBABFRATST @3%‘"& PEN 160 i“ﬁﬁﬁn%‘f;g%s @-C%&aﬁri%é‘f’%flron
ofI lrec?nhimﬁ' lpllczeield, @rproe&s-ipmgl lhtﬂlﬁiﬁBdAhliﬁ.NblﬂeIﬂ@ byperieh perppdpbhde isd
ce CHO cel.l, .and, HPB- ALL cel |l.) overexpressi.n u Al LLM were prepar.e
2P Bl ng PORS AR O 29 0o0erPHed PROBSFTPER tapPPELEr Bhe” (SR RSO,
11- 29599 aanPpaMO8/BBR Br ,wiash weldtias in a previous report (Int.

| munol ogy, Vol. 12, No. |, p.51-55, 2000) of one of the present inventors,
Tezuka. 15 Specifically, the nmethod is as follows: A cDNA (GenBank

Accessi ol Nifihde s ABIAR P SMATAE?O (amno acid )) containing the-
full-length ORE;iepcdi NgshumBN AllMMle INsertedi+1de 3rveaianpiaedys
Then the resul ting reconbi nant expression vector wds introduced into

Chi néde RayERadvov@ntichumamdoEcrotébpy and esrtfishumas hahannhipefs to
l'ine, HPEHA humae cerd-Rambe 20 TIMMBNb Y1 oLl aiRtiiedysh gl e &by @Rt 0sA
(960.F, 320V) with a Gene Pul ser (BioRad). Respective cells were cultured
in RPM 1840t d tmPom¥Ei M s$ CGeneticin ( 0 . 8nmg/ml ; G bco BRL) and 10 o

FCS to sel ect camglsefa)stantl)itsimnstespedtieblres 25 s<df 2he3ads2ots nndotated
reconbi ”%%tlo'?qPB' ALL cells overexpressing human

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

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

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



AlLIM Cul ture of the drug-resistant HPB-ALL cells selected in <1-1>

descri bed above were centrifuged to give cell pellets. A nouse anti-human
Al LI M nonocl onal anti body naned "SA12 ~~ (nouse anti-human 30 JTT-1 anti gen
nonocl onal anti body), which had been established and reported previously
(JP-A 11-29599 (Exanple 12) and W98/ 38216 (Exanple 12) ) by the present

i nventors, was added to the Cell pellet ( concentration : antibody solution
( 10~ig/nm) diluted with EDTA- BSA/ PBS wdst added at a ratio of 100[ A/ 105
cells) . The resulting m xtures were 35 incubated at 4C for 30 m nutes. The
cel |l s weseapaghed twice with above-nentioned EDTA- BSA/ PBS (200Al), and then
phycoeryt hrin-1 abel ed 94 streptavidin (SA-PE, 100al of 500-fold diluted
sol uti on) was 2¥RY (Her U LRestl 2FRGY X tiieh Rapéinndabsled antichepan3o
m nut es. 14 & eant DEEBAL hoNa §@J:6§d¥.\@E§eaﬂ@§136Qy3wEb NE&quit BnEDTA- B@ééﬁ?gn ofnd
cell suspensions were prepared. 5 ression | evels of human AILIMo
respect i REIRRFY AR RN %o s’i]"éepgrfﬁp%w &hets yiéd-twrs HPBwAE)t asdler,
FACSart H&gckten-pLeheason), to sel ect reconbi nant HPB-ALL cells

over expr essi ng_ hunan LIM Selected cells were cultured to confluence in
RPM 1640 medi CEREDN AT nBCTBL0. PES SERFIHTS (I Mfar 1OvLa- e &ek#Gn
of recombbnanlof#D eallivodyeTdrep-asss ngahusBadAbkl M @i, ddntilody and
drug-resj st Jr_lltl_]g—%) fg{ljl sn%elafﬁct ed if sl 1~.ge§cri bed aboye were centrifuged
to give 2o FPef FRESS TR ABoVE RNt 1 Dned rohSEYads HIRER APLIAV ABRARISHAI
ant i bodyaspiBedhi ch had been | abeled with FITC, was added to each cell

pel kgt (antib ut | 10Q~ ) .dilute i DTA:- BS S)
Resgi%ti ng m xt?ﬂ%(ré%:?mg%e i %gggg{;eg%:a %fgyf (#J é’g} lnciql nm%ﬁgﬁéﬁggﬁe{% V\%.IS Ie

wi t h abdvenpehenahednEDPAIBSAMBRRS 1@3%d Waenueed| sas persiiovesieran prlegpdy ear by
addi ng EDT A 0 ) h I S. [ |_ev 0

human Aﬁﬁﬁg&%g@%@%‘?i \%é{%epflgla%ne{ﬁg Eaegé{)ﬁglsgggéﬁgs:;%%sgg\erae %‘%éa rf/zaelﬂ’ in
a flow 3R bHeP8Y; FACSort (Beckton-Dichinson), to select reconbinant

HPB- ALL cel|l's pyesexprpsstaguyme AlslsbM isehacted 1aalds aef e muhdreer 119
confluence in RPMI1640 nedi um contai ning | 0a FCS and (418 (Il ng/m) -<1-4>
Pr epar atT IR ot ORAhuRBGEROAY o HMAPBLAL. WAt | 4599 ePex Br LSRG th ARL 112a5Tyn 204
The HPB-HALbtigtlsbeved exptesEungnhugit Add Modhi 6és hadebieer abt géawgha ny
<1-2> desc,‘r:i bed above, were centrifuged. Recovered cell pellet was washed 4
tinmes wth-pRS%hhate buffer (PBS; Nikken Seibutsu) and then resuspended in
a protease i nhtdmebr {gontaesmhy bif bersal0 in cdnitcd rMungs 2 St HEREES | pelLIM 4

) L | = : r _and t L nhi_bi (10 .

hot ot it Stenp; <BRbodyy 98813 P FESE, L] et o
Cel ROsuspepsinnlalsled eangd-hnmanPcig@r anypbotivnogenizesd and acesrcoidaed

at a Iovg&,pgggdl(,at 1,500rpmat 4C for 10 m nutes). Subsequently, resulting
super nat ant was” subjected to 35 ul tracentrifugation (under 100 , 000g at 4C
for 1 hour) . Ianel pikht ctesiekbr afie 2PEaut i%%hm@thW

in phospisiec s d er ant 9Bodgonmantnats aaPfuddie BBMAr 278 pRICtdN and
adjusted so that 1ml PBS contains nenbrane fraction derived from 1xI0'

cel I s) DPinelrukpensednaibd—BrvrEd 4K - 80Elbodyie wags prsrd oas cant B FORIRF .
cel ksmernaitecdy acti on was used as the antigen (inmmunogen) to prepare hunman
anti body of t e . described | ater.

5 present_invention,_ which will, <l-5>
Pr epar ati on O;Fa}nrﬁ%ljnglg)eh F7om %—@gcélslsgyo&& &8s 995 Th A AT ﬁé“%ho
cell s overexplesaki agthoody AMRDML38hivdEs haskdess abpaimady rntliidedy and
descri beg abgye di T i sGr.aper .. and I 0_centrjfuged.
Recovere ceﬁ?éﬁ‘%ee%éaggh%%ﬂ?wng%mtha%pﬁi%sopﬂgt%a%ﬁ‘flggé (a %B%; %ﬁ{ en ¥
Sei but s@n kel dhen resuspended in a protease inhibitor-containing buffer
(cogpai ni ng25 Eip#pH? At , 3Q ug! ,
i bit or (IOU/EgriEn%i ot i o ne. o %lngagéefiglt g’?ﬁ'\fﬁi %&3%7 rﬁi“ﬁe‘ﬁ%‘%%a???%%
0. 35ny/ morpwg]:gx)al Taetiedy JMab-139 was used as a primary antibody and
biotin-labeled anti-human IgG antibody was used as a secondary
antibody.
Panel (k): result of assay in which human anti-human AILIM
35 monoclonal antibody JMab-1392 was used as a primary antibody and

biotin-labeled anti-human Igk antibody was used as a secondary



15 suspension was treated in a Potter-type hornogeni zer, and centrifuged at
a |l ow speed (at 1,500rpmat 4C for 10 m nutes). Subsequently, resulting
supernat ant was subjected to ultracentrifugation (under 100,000g at 4C for
1 hour). Precipitated nenbrane fraction was recovered, and suspended in
phosphat e buffer (concentration of the 20 nenbrane fraction was adjusted so
that 1nml PBS contains nenbrane fraction gsrived from1x10' cells ) . The
suspensi on was stored at -80C . The suspernsi on containing cell menbrane
fraction was used as the antigen ( imunogen) to prepare human anti body of
the preseattibwéntion , which -will be described later. 25 Exanple 2

Preparati on of rid p Lng.h n_anti-human. Al LI M_mynocl onal
anti body In théﬂ%ge%eﬁ?a é%%#g? gFeéggg i on gglgﬁ 8@F5ﬁblnqﬁt%ﬁ RS M
carried omconacl;@mil ngntpbadyymal-lﬁs‘@t hach a&e&as&s [ bedrumarﬁxpartupedyalanao

Medi ci ne I d ur oki
et al. Y1§ g E%% %%d ﬁhg¥9§g§5 &%%E§§%b¥%% al %%%égng noc ggfy
Antlbépy a@¢1b¢@ﬁo et al., Kodansha, 1991). Cell nenbrane fractlon prepared
from reconbi ”a“fhé;%dﬁzeo‘éﬁrt%l%%'ixs's%b@i@'ﬂn% L‘Pé/i d:‘? g jc

used as the 35 inmunogen of hurman ATLIM Aninals ect e |nnun|sa |on
wer e huneheantt B5d§SgrBdtR iy ch dorenans inkel moa@cém@tleenﬁ body was used

above- desggi brd stbpsl (Natupgdfenetics, Vol .7, p.13-21, 1994 Nat ur e
Genetics, Vol.15, p.146-156, 19 ; Publlshed Japanese Transl ation of

International A4t GhANG. HERI4D5GH365: CPGBFl%hE‘éI DRPRRES e-oThRHSRa L B6Nn

of I nti@r nahb el APl igadistp (Ncardeird/ ma@k3 41 ) Nukkei e SChenendwlitizg, ERBSA
40-50, 1995; etc. Iates were used for cell culture.

<2-1> | iRt 3%t F3ht a%ﬂn%?e§e¢a?g%ﬁ£ 8F¥hybri doma Either of the i munogens
(100~, 1/ nouse/ et niestiriatd orgx g e:pmtmlatiens <tllubrodemncce d ritearmikRB- Akl) tasd

in <1-5> S _gi .

Dbove. nent o ohkdt il BTk i G0t BRI ARRG 8P o8 st nklfa marerian
was injected tdjegurs 3wﬁh°l‘~’ﬁebnddlp@rﬁﬂ@t\el‘@cﬂmwénvati@léGwthFE_)anitti—hhean
f oot pad aﬁxﬂmmahxcwnym'aﬁtlb%dl(esd@a/thznAzﬁfz eve&gszg THY Yt Mant

either of the two |nnunbgens was additionally in the otpa
at 1- meekc$9t%?%b§ @5 wekdntep§ ﬁﬂﬁléﬁliértlary |nnun|zat|on In the sane

manner, injecti®ie %&t&eauheﬁlgqrddle%eg fﬁearéw@hcé rﬂﬂﬁgr@tﬂ Qsta\’iplga¥§
before pr g ratjon of hocytes whi ch is descrl bel ow. Two days after

final imQ 98, 2¢Y Hﬁh JeShRer CRIRAT I <26 Fncﬁﬁ‘% t%’@b}il?lﬁu?%‘?a]aﬁdls
subgenual indi yapes nele sc andespleensnobrr eEpesht VBoliyanggeni.c nmce subj
t 0 i nmuni at| on.

653 CRTCC No- | " 7838) "GEPL TR HAF ST Pat O ot a ShE BeRRd Rt FePROPARE
_glg_lhycol t ﬁg&éﬁmmh@eﬂm rﬂHGWacha]d,d&dxzd h‘énmtam”as.rmﬁa:s:e(sn thgemésult
B CELL3OT: (P Brag asthe o8 L Mkl AR my e SBEMTL RO OB D,

t he basal<e®eli um and t hen suspended in HAT medium (1L of basal medium

contai ned 13. 6151@11@‘ 4h¥98%§r5ﬂ@fmg ]a7CQ:1v]3]g:Il%fs 8@ Pi@&érhué@d}ﬂ ant38n IR Af

thynldlne The cells were g ated on mcro ates an ultured for
10- 14°30 fOTOSAeRete2ReFPORESE o humed aBFL-KiHina¢kealent tyPerded

many hybragmégaﬂvg%cﬁ@’tﬁ@lﬂ‘d&h@fnalﬂluﬂﬂﬂlﬁnaﬁéfé‘ﬂﬁleé@ih OGN ORO
hybri doma Ax unber of rldﬁﬂgs $L§ ared in <2-1> descri bed above were
W ct

screened d%?lwﬁiﬁ “bel ow to sel ect hybridonas 35
produci ng hunarrioneetboal @ntd Hody cagaisnsLubteddeitd iMtdReIpecis e index

reconbi nad]f bli"ral%iélql‘a&:e;{vl'ftf%% Eggorng)clomabr}\.tnagx_ii_ocgﬂ.s and the horizontal axis
30 indicates the concentration of the antibody added.

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

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

AILIMmonoclonal antibodi','es tohuman AILIM-overexpressingrecombinant



97 overexpressing human AILIM which are described above, were plated in
each well of ELISA 96-well mcroplates (1x105 cell /well). Incubation was
carried out at 37C for 2 days. Subsequently, supernatant of each well was
di scarded, sanples 5 of supernatant of each hybridoma culture was added
thereto (50~i1/well) , and the m xture was incubated for 1 hour. After the
reacti on was conpl eted, the m xed sanpl e solution was di scarded and each
wel | was washed 3 times with PBS contaififhg to BSA (Sigma). Subsequently,
per oxi dase- conj ugat ed goat anti-human 10 i nmunogl obulin (Fc) antibody (50.1

of the 200@- feelid sdichuta 1ere e Igu\rirean Cor ex; 1% BSA/ PBS) was added to
each well in order to detect the Heav chai n of hurran |m"runoq:é{obul i n, (human

monocl onal ant FBESAT HFah@Hiyb-PEoraTed deuniettenohd shiry daen index
[ ncubaéI e fab i fi @D ta%rmerla;tyuw ﬁma;] rlac'&f&!éﬁ.naih% &Méw aqweﬂehwﬂvonbt%l az{éng
per oxl dase- Qonj u oat antl - hunan n I n anti boay
of the 26665 5’% ﬁﬁgoﬁ‘(ﬁﬁmqv%?%% gi'b ’g%ﬂc ‘? an order to detect
th I?idght chai ghef t dttraxcHoMmMiumoghebfil dutce hwmn:aﬂmd Qh@naésamti &)ptiyblh]glh@e
ybridoma superna m xt was ,i ncuhat ed at ,,roo .t enperature for
20 1 nut 882 HhGakoP- HAtanCVRRc kRt FBody. SPoantim At mA PG odRe] poty RASIT
renoved bifoanteactingebbsal thehd humphaAHsIM-amlerévmréhelmaﬂmnmmshed
3 tines \éVI t PBS cont ai ni ng 1% BSA. Tetranet hyl benzi di ne
(3,3,5, -t'etranet hyl benzi di ne (TMB), 100~.1/well, BIO RAD) was 25 added
to each vvel |, Bhdutrheb rdwman g ibdgdung arsiwatipacebataaus fowmn enpératnpe
for 45 Mo HOSEAHCI:L YooV bt STHhmiaon AR § 0 226 1o ¥l by (305nbA ekl
quench the reaction he reaction was nonitored for absorbance at
vvavel engfChCofced3@nmrby id dmiteispl Gl Geldder (Mbdel 3550 M croplate 30

Reader, Bl O RAB)e &m;féal %l}al%lﬁa@eatg@rﬁm&se&%rﬁég T8¢ eirfy ltt@;ea%.@lﬁanner
as descrl bed above using the followng itens; Wld-ty HPB- ALL

cel I's, iRStREAHRY I‘?Gl’?érﬂ 1AV F® %F§§§FLH§“?€*6O%%%%n@%ﬁhﬁﬁto%qrstal:%?;xé?)
W:|d typﬁggﬁ(@??%%ks/{)%hel @%h@@fl@ﬁﬂmmﬂslﬂéléwmw Mﬁdd@@pﬁbl nant CHO

ce use no Qna i bodi.es, .agai nst _human

SG4§05 IP-A 1%h§9t§§§ (C%S% neths € UHE W6 S 1§h(°‘E§%‘1ﬁB$ gla)g 18185

i nst ead ak shybrbdehe smmdr-ngpant:ﬂo( é)al&lurraﬁdm)homlannahnaﬂblalm@lytbgan:astlKLH
(keyhol e |d met herm yanin,. ad_of hybrido u natant he
human anf’ %nd’% %.%tl gillm\%/}élsi‘%?{e%a v%[rexcor%“ancg = ‘{)Qr%lbl% ke CHE
manner aseddscri bed above in <2-1> by inmmnizing above-nmentioned hunan
ant i body- produ r ansgel haq| ERREYAN

Pl ERCE). 10 I\/a%eﬁy%r?dorras Sgr ﬁ%lll\r{:% Eﬁﬁggl%%c?’gﬁa’%égﬁfg%gdy C%Iga%FLIM
bi ndithg meniegHanaAl aniiied bes dleoas chyl sHtoeerenf wigs 1 Q- BCqmbimgmf. CHO

cloning ekihybri-dgraMeiwet s Qfihybridoma nonocl ones were established
fromthe various hybridoms (parental cell |ines), which had been selected

15 in <2-2> deSBei Rkl 8X 15 HAAEFAGS R UIMP TRITGAGh AP LERSIEI RS agat REEX

human Al bleNb byd i ke alcelikawhyngo agsay cpbabedihe. cREBPLalnidv ehBHYH idURSR 1 axis ~
sel ected | <2- 2> SCI’I bed above were pl ated IJ’B@PM vvecb(% % croplates . Cell
B it ng.

count of * Bﬁa&(‘?ﬁa ﬁ EROF SR TS Rt &R AR Subsequent |y,
10%ZX=t al cal fTBerwmQO‘dHEIl’S;nTtheefﬂﬂnse:ueﬂﬁhﬁ‘:a'%'E\é) thelfesult of a binding

pen|C|II|n/ cj n,(;Si ) Ie nt (,Gb

T-STIM Cursts% e upp e%%\%‘ %ggn'%g 8r atel vé %P‘B ’c’h ¢af pr §9 ?%L)Swggg % g‘gétto
EX- CELL36f asdinghng) mwmlmepusemmmweﬂr@cm&sgﬂl@tmm@i@@@ﬂ £BPd.
ThP resulth gg nodi fi ed nmedi umwas used to dilute hybridomas to | xI C 25

cells/m "and the cells were suspended in each well. Cell suspension (300
ail or 600 ~.1Figfreaksheaiy bigslizgmbrheyiihes nd kst nidus Wuman: AatApBRRARd

nedizym (ﬁ@m‘ m&ﬁo@%ﬂ )antlm.{[éle'arahl%@gn &t@lﬂﬂp%n%fcl%%lcgﬁklbodles
suspensi on was ded to each FI e 96-well mcroplates such that

each wel ﬁ5c@rneeqaﬁédfe4ceértr~'913@°dvowm dbfr@aFexsﬁ;eessmg R combinat CHO

above- r ngat i @negnpdi bi-egpaediHgmL3Adl or 100n) was freshly added to the
remai ni ng cel | suspen5| on, which was mxed well, and then the resultlngﬁé

cel | suspensi ohRRass BELEatRANER FE DI IHRES I P LHREPAY RS R 11
96-wel | st aifacsieityhad Rachewehbisant addEls 2 agel the ofodit@ el adass.

35 indicates the concentration of the antibody added.
The term “CHO” in the figure indicates the result of a binding



35 Cultivation was continued for 1 to 2 weeks . After cultivation, single
col onies derived froma single hybridoma were found in many 99 wells.
Wth the cell ELISA as described above in <2-2>, it was verified that hunman
nmonocl onal anti body agai nst human ATLI M was produced in the culture
supernatant in each well containing the colony. 5 <2-4> Secondary cl oning
of hybridoma Subcl oni ng (secondary clonigg) of each clone fromthe various
hybri doma cl ones obtained in <2-3> descrrbed above was perforned accordi ng
to the same nethod as described above in <2-3>. Cell density of each well
in a 96-wes$sawi ty ofiatwel Mbst o WWHEded t ant Celouswe| |indi datesprdeentesult

monocl onar” nPERSLEE Y B, CRE NG B DLl BUR, LS PERRDE PO (R oD
a\swggl_ (i\é\r.??%lit)ge nane) 15 Al ;:34 (JMablZAt) , AI_ F§82 (JIMab-126), AI_ F34)€i

N 56 ( JMab- 13%?9%1(5 P/ggfé&zg n?albrfdi‘g‘%"ff,%%ﬁ(ﬁ “%(9&33%3 ﬁxﬁb‘f%g% LI;, S b a?“f“ﬁ/agp?[‘ﬁﬁ) ,
Al J405( IVvabLIMnpnoghenahans ibpews sdiroveu 3¢ A1 LENdoY areupheshéngresembinant

applicati@gfy 201 1an®t %ed Th-add-Exenp! esydescri bed bel ow including the
present Exanple, and in Figures and Tabl es_containing the assay result

obt ai ned in t hi'PEXgEHLe2 L BEH IS cArgisyS e B s prnpr dntenditynaacdl dndex

anti body @B piddbngAnet Ksesy @b the hamnb iehaitcants | i +aBah S BYoUsi Ndxi s
ELI SAandf]| o %éorret{%descrl bedbel pw, sverified that the nonocl onal

]
ant i body e humeh C'A‘T"L‘F?\?I”b’f%ﬁh‘&%d"%yt e Wt dodddefone, which had
beenlol oned i n & 42rdesCrObech abevEigwas indieed«s Mv@pesunacdédrAbinding

anti body._30 The reconhi.nant HPB:ALL cel | sqverexpressi.ng.human AlLLI M which
had been PF &parad t?hne EXa “Ir%é’ bf IIDtv\nglr_ & eg'ﬁ‘at &4 nm8§5ﬁ$v-l %&ﬁ@&%\ﬁeﬂzbeofesui%
m cr opl atef @Ekifdiceldssast L. tiGeincisse ABLIMIbue ekt e 37 Thg nrRRIWLLGER tTeHO UM
cont ai ni ncgedi o FCS. After the culture was conpl eted, the plate was
centrifuge %’at 35 1, 800rpmfor 2 mnutes ) to precipitate the cells ,

and then the rdSiguteng0siprrnhiadingascel etbieiedf Babseqadmian astpehnasant
sa ~ ; \ .
mph & Aﬂ@x% rgéﬁ%éim% %.nftE.BHHE.QQ %&&g@z\%{g%%gﬁswe%ﬁ E@e%agﬂ%

<3-4> describ above, or nouse anti-hunman onal antibo
(2~. g/ 50-CHY Rlhg t@F it idetyPhurdA @t1s KLH nonocl onal anti body

(50~L1/wel |) asrra gepthehlanti Paciivaseadeneh tds@atde Weltlensig &% Hllk Bq¥Rs
reacted S%Iigr 30 minutes in a refrigerator. After reaction,

) the saml e |
sol ution 1§ oGr e i &8cHESEISC NRRShes 4F t RShER B B 3T Fer 2EHS 50
BSA- PBS ciondiacatay GV ddildgntSitbseguenttlye aityilgwy odddde. secondary

ont 401 o bel Qs el 0,9 Boll (4 LILAL AR, L w10 e ey

suspend tadesaielts theThe lsdypesiCHt was. Ir eactiedmbuse30intddreeesi tha result

ol PR et ot ool SRR Aol

cell. -
Figure 11 shows binding activities of various mouse anti-rat

25 AILIM monoclonal antibodies to rat AILIM-overexpressing recombinant
CHO cells or wild-type CHO cells.

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

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

Figure 12 shows binding activities of various human anti-human

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



15 Biotin-1abeled anti-humanl gFc anti body (EY Laboratories); or

Biotin-1label ed anti-human 1 gK anti body (Vector). After reaction, the
secondary anti body was di scarded and each well of the plate was washed with
t he above-nenti oned phosphate buffer . Subsequently, phycoerythrin-|abel ed
streptavidin (Streptavidin-PE, 20 Pharm ngen; diluted 500 tine with the
above- nenti oned phosphate buffer and addq?d at a quantity of 50 ~, 1/ well)
was added to each well. The mixture was $eacted for 30 mnutes in a
refrigerator. After reaction, each well waswashed with the above-nentioned
phosphat e buf f ehe vEeli ddie aalieyéndeokten el yuhwosyhai e Ruftfeers iwgsa adaedndlex

each wel . .25 (200~.1/wel.l) Ln _.grder to.suspend e cel Anal .ysi S .,
por fof neATRL ST ARRAVERY FRATS SPETRBEAERE ST haith CARLT S SAtGa RS
ant i body inditheeguther ecnupermattanin off edeh drythibatbyeadiiede to t he HPB- ALL
cell s overexprgssi,n hu‘m,Al. | M. Ln-each 1].. .30 trol assa C g
performed in tﬁgesta%em manner lzlgls és%? %edqgnb&vcea%befcﬁgienﬁeﬁgﬁo% \r%gg%?ﬁhﬁg (
1) ~&Ti kdstypeo HRR Alilldcdidmse CHhsteddd ahdhUnah” AlhdMaikes esdhiengesult of

i =y Les (o . : .
S RS A i O B
The human ant i Fhiereoiio€hemnal Dane i pede viek! threpafed néews diumpn andi-hegnahe

same ManNAgE 1S ARRCrdRed 3R d ik <20 1rat A 1ML i A1 B3RO ¥E=BRB1 L oRed
human ant 1 body- produci ng transgenic mce' wth KLH (keyhol e I'i'npet
henocyanfFRO PPE’%@E}’F Badea tymS HelQ 8l ks- al | of the hybridoma clones

descrg bed abovensd Jdr15%:AP awalsein@ibhted A10 ie JHETRIe TRRReISORY a 2RNI DRdLLRS
consi st n% of human-derived heavy chain and hunan-derived K |Iight chain, An
exanpl e 6f RN artivd Ty FotHSredomRIpRgtrec 4l g - ARk AR RAIIAOD tassay’
result fanghyltedofBeCkones AAD{ W3 &)ntid289ddddbb- 138) , and

Al1 394 (JMab-139). 10 <3:23 | [ f h I i body, The,
isotype(vvas de?g%rﬁ% %gr% eéilﬁ%%glfﬂ%‘?%%ﬁgﬁﬁ%ﬁr%‘% Oﬂ%iﬁﬁm%ﬁﬁz%’r%ﬁéﬁlg
ant i bodi essprodocede byi 1dretydriBiomesl I hatndhad-dreenralioreacks the2rd4suahdof
I din <3 1> , . , . , :
Limes NDAGSTBRAIS ARERROHR, e oty g T R Sty ERGPLETadHE R BaL
the experi nent igpretidcshoast behddng@atier Kiies Aflvaheohsfamagnent hulmeman
Al LI M mﬂ?%&?r}ﬁén@éﬂéxp&)ﬁ'a?&ﬁ%cﬁ.égeﬁgrﬂ@%q:ﬂ@d—%e‘r@%%ss&%ﬁéegﬁﬁ fnant

Preparati ono umannonacl onal ant 1 body agai nst human Al LI M (human ant1 - human

Al LI M nofR8€I eralsanri hadd tope 4k addise and its purification <4-1> Method

1 Cells of eachpbyhrddioim akarei REOEHEEIF T A des NRA AL M 2B index

nonocl onal_ anti body, which had been prepared in <2-4> described above, .
20 of binding activity to the recombinant cells, and the horizontal axis

indicates the concentration of the antibody added.

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

25 Figure 15 shows proliferation activity of T cells derived from
a normal healthy person “donor A” in the assay for the activity of
transducing costimulatory signal by various mouse anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3
monoclonal antibody together with mouse anti-human AILIM monoclonal

30 antibody.

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

35 Figure 16 shows proliferation activity of T cells derived from

a2 normal healthy person donor A” in the assay for the activity of
’



were added to a tissue culture flask (50nml, FALCON), and cultured in ASF104
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(pH2.0) was | oadedeiond ortbareq! mumaatr arfdiesdedt ersuBbost haﬁyﬁ Dnt @hekht e
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for theirpgeacidndt Mntd HaHPRRoALkhMag: ¥R IHunRS: 6hESSHORAATA N IWnmbAcADBEE 1

AlLIMand rat. ALLIM by utilizing cell ELISA nethod.
antibody.

The vertical axis indicates the amount of cellular incorporation

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

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

35 Figure 19 shows proliferation activity of T cells derived from

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



10 <5-1> Establishnent of ELISA systemto determ ne |1gG anti body
concentration and preparation of calibration curves Because all the
above-nentioned purified human anti-hunman Al LI M nonocl onal anti bodi es were
1gG (1g&2) antibody, ELISA system was established to determ ne the
concentration of 1gG anti body. 15 Goat anti-human 1gG (Fc) antibody (1. 2
~g/mM in PBS, 100~1/well; Organon Tekni ka) was added to each well of a
96-wel | ELISA nmicroplate (Nuns) . The pl7dte was incubated at room
tenperature for 2 hours to adsorb the anti-1gG (Fc) antibody on the

m cropl ateanSuhsed eebkylmﬁmgtsypegf%s@ptbmﬂoﬁfsamﬁ-@n aﬁelthamahaAfLms
washed 3 tines wt Sghosghate buffer (PBS) containin 05 % TweenZ20.
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i ncubat ed_at omtenperature for 2 hours to block the anti-I1gG (Fc)

ant i bodygflgégogi’t es on the plate. Then, the blocking reagent was discarded,
and 25 each V\/e't‘ﬂlemudaﬁheaiximnamhtésliﬁs arhbnmﬁﬂod&feimeﬂlaga@n@dﬂhb@@élylon
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(4 0Qp thﬁﬁéndéx{%?ﬁﬂfﬁ %%chﬂdn\m' égtﬁ;heag%gs Gsddat h&@@%@%t%é wﬁg{)?%ed
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o each WRPPCLOBBL17MRFPYILSS dud ﬁ‘eer% Pid ’1 2Bhrvesngar &P

made (Fi ngunecmnbmsmdtnhaodyle:mum mlthbs@n:barmetumammAIaEManmel@nglh
of 490 nP gal ng a mcroplate reader. 10 Control assays were perforned
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pr epar edAgﬁlﬁoﬁlggg@lgf,ﬁa@ InlyrBueparation of reconbinant CHO cel |
over expr essi ng_ nouse | M 20 Reconbi nant CHO cel I's overexpressing nouse
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(<1 1> anéjngi Baman ci¥® &GﬁﬁB&?Klé\flzCa&ﬁﬁﬂth‘ﬂUh w‘agr?sé@a%S&BQAl Ex(e@@Pdél e; cdS@126°
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into a vé%?%%agE?Efngg,e &r‘?&s?héﬁtﬁﬁ u g&ulp‘?réﬁ %F\é{% i‘on 25
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and <1-3> . GenBank Accessi on Nunber: A8023134 (cDNA); BAA82128 35
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into a veetPH]phkmied.neaAd dheRdbhesf amid HehgekesPIHUINARLEXPELSELOA, and
the horizontal axis indicates the concentration of human anti-human

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

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



105 vector was introduced into Chinese hanster ovary cells (CHO cell) by a
comonl y used nethod for electroporation (960 ~F, 320 V) using a Cene

Pul ser (BioRad) . The cells were cultured in RPM 1640 medi um cont ai ni ng
Geneticin (0.8ng/mM; G bco BRL) and 100 FCS to select 5 drug-resistant
transforned cells, thereby obtaining rat AlLIMoverexpressing reconbi nant
CHO cells. <5-2-1-3> Preparation of nnnog%gnal anti body agai nst nouse Al LI M
The reconbi nant CHO cell s overexpressing use AILIM which had been
prepared in <5-2-1-1> descri bed above were honopgeni zed, and 10 subjected to
ul tracent tnfébgadi of theohodex ghtiRbsumbti AGLEM hehocdrhailnengibebl .menbr ane
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fraction was inj e%%ego?%gé% graa#tﬁgFggg% ps conpl ete adjuvant to Wstar
rats in the foo?b%ﬁ"fohupﬂnnﬁn?lrhmm&nzéiLbﬁ mdayc@?nthenamboggnJM&bééHI
menbrane fracti S r e p he
Tth day. 140h dayand TR Sy Ao e B ar SOELORAe HEbARE I BT
node cells were %%TTecb@ﬁaﬁr@ﬁ?%h%%mﬁndé§£1%fWeﬁoﬁﬁénﬁlnémtihﬂﬂhliM@bba7

The | ynph node £ s s, Celd aRAL
Di scl osure, Vol.?2 %ﬁ;ﬁ@!ﬁg%@ g)gwplmere %onblar?gév%;wg%ir\g Few%]@er%‘?@é fr“ﬂqle

cel I's wer?d PosBRf cR?Fe’“'rorby‘d@é‘ioﬁg Coof-Pethy| apeayl fbplthpeetivity of
(Boegr ld ngﬁfaivﬁdﬁhﬁl&ld ;em@)%w%mdmtcgf% agea 1t nyp{régiibgs NDRREH %ﬁih i- human AILIM
ant i body-pro ri S el ection o ri domaswasachi eve

Ul tur i g R SRR HECAD: ARG T SOAEAG BRGS S50r dria, S0
ser urhfandnamd nbph2l iant2oReacteehey with a:tuntmnaﬁltmnahmaﬁtAmny mofoldi@nal
culture s €£Q§§fnt of each hybridoma to nouse AlLIMwas determ ned by

reacting e cul'ture supernatant wth the above-mentioned CHO cells
expr essi ng nnwﬂ&@WEtNﬁandaxuﬁﬁmﬁkﬁnnémgheh@dﬂnﬂnﬁseéhuéaranbemgbtatabn

cell's st abf‘e ME%FBIQel QQ%JB?@PQQ% of %ﬁne ?&gﬁ% Zali J?olg.PfeanéLcl E hlgow

cytoneter. he™screeni ng Itiple rldonas produci n
nmonocl onafh %ﬁ}qwmuaﬁ@ﬁr éé@%?@i‘-@? %ucmcam%lAmthwmgnmemuman

hybrijkomeati ig WesSc88FRL1" BABibady . Cells of this hybridonma were
|ntraper|toneall injected (106 to 10' cells/0 . 5nml/nmouse) to ICR nu/nu
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Conceptrati ons .of, I oclona i body, 5. an ol
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prepared in Exanple 1, t overex res nouse
Al LI M pr epar ed Figuzse 2318119waé§r@r%ltf@draévdweacahulweﬁ @c@%lﬁmrl@e@ gapm -

over expr e&smgnaﬂathe%llhdrg rpreq;@@rne “HBnES- 8~ 113%1»1@8%5@@@@%% \A/%rt@vﬁltgt gd
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The 3$8I thﬁ)r[sHbT:hYThédhbﬁ(ﬁﬂ enalndegw |0§otlh@s:1w@1r@e difscaet Hgtoliferation, and

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

Other notations are as follows:



and each well was washed 3 tinmes with phosphate buffer containing 1 o BSA
(Sigma) . Subsequently, horseradi sh peroxi dase-conjugated anti-human. 25

| gG (Fc) anti body was added to each well (dilutedl ( 000 tines, 50~1/well;
American Qualex) , and the plates were incubated at roomtenperature for 1
hour. Surplus solution of the |abeled anti body was discarded and the

m cropl ates were washed 3 tines with phogfhate buffer containing 1 a 30
BSA. Buffer containing substrate (conpos i on: ortho-phenyl enedi arni ne

(0- phenyl enedi am ne, OPD; 20ng) /citrate-phosphate buffer (pH 5.0, 50 m)

/ aqueous sol ut hop7et &Qmaaydmgemua@mommﬁ Iealddldves) addedhddy, enedb et |
(100~1/wel I) angéthe | at es were_ i ncubated at room tenperature for about
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1 and "' 4) The .above- prepared human nonocl onal anti body agai nst KLH
(keyhole ﬁ% %OHBH& ,tP%EQQE) i nst ead of hybri domasuper nat ant .

ant rol ELISA ierépﬁnmgm,l p«amfl ﬁar—tmm: mnahea&@@eéaa?meroﬂSas%%de&cwhb@H
above. usj ng_w t C own. bel.ow, 1ns of, Al LI M expressin
ool ARt B LT L FpciinT. RECARGHN VRS MIARE 85S¢ SORF - IHRGERTBRO e
result obhataed, ofO%&efhembmven¢QWMHMHnﬂAIBEMEﬂﬁﬂb¢¢ﬁmﬂb avassiteadeul at ed as
an index for t [ea ch_2 anti-human Al LI M nonocl ona
anti body to hu§§%6§ ﬁ%b%%&égg ?%an %dyfnﬁﬁ over expressing human AILIM,
mouse Al LI M (r2EéaBi nhnmagHanté Fhemene AELFIM swinty Inousle aftibddy eiMakt4o0.
AlLIM (reconbi aagg » C"'Quﬁﬁh' AH2L EXBRERS A?Q)I@@&Dngguall\é @%ﬁl%%&}} SRR Sed

by the calculation are_s bel ow. 30 &oover. e pressi ng
humgd® Al LI M Al Blgure jimishees) prol 3fgratianAspiyimmmet 3ayel Bs deghmedaf Fous

( JMab- 123yno&n£m91’1é7£16h ééx&/&bi&?&) ‘Dt Oid R dTa ¥ AlfbE02Re( dMbv189) of

2. Ong/ m AIH5 Jl\/ab 1
trans ng COStl lator§J signal by various mouse anti-human AILIM

monoclonal antibodies using a microplate coated with anti-human CDR ~
monocleonal antibody together with mouse anti-human AILIM monoclona

25 antibody.

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

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

Figure 26 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of

35 transducing costimulatory signal by various human anti-human AILIM

monoclonal antibodies using a microplate coated with anti~human CD3



108 Al H386 (JMab-137): 9.6ng/m AlIl289 (JMab-138): 10.5ng/m All 394
(JMab-139): 10.6ng/m AI'1488 (JMab-140): II.Ong/mM 5 AlJ 40 (JMab-141):
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appl i cations (JF-9 "1 -89 anbdaiins r A (15M YnohRF \Tosy 3o qdk afifplel 26.

(2) ) by one ofFitdmeptzessﬂaws @mthre&atl%ugau&@t her eudd LI & GRHIRIRERB
;gonbl nant cel | rroduci n human Al LIM 1 gFc was | oaded onto.a
H| Tr

Pryt i &"tﬁ Y HF?F%B aPPPAFL §" cof ubhe Mty Fog the activity of
Arer shamﬁmm:aa)g)rce}smimhh.lahm-tyedl\gnbm phosphbdes Miinfaey aq3@rhiiman AIbLpw

rate of n AlL eculture super nat

on the co firga%s%gxgcgégg% %y, 2 % céqlcrﬁ%’paﬁ‘%ewﬁgﬁg W Sﬁlé%p%é{‘f“?nbgﬂher
(20nt), MQW@O@mlbpdyat@gmﬁélem#‘qii%ﬁum)anvmtiﬂadm AITLAM henoolunmalat
a flow ratge gi@pout 1nl/mn to elute the human AlLIMIgFc.

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

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

25 human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:
“128”: human anti-human AILIM monoclonal antibody JMabl28.
“135”: human anti-human AILIM monoclonal antibody JMabl35.
30 "136”: human anti-human AILIM monoclonal antibody JMabl36.
Figure 28 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of
transducing costimulatory signal by various human anti-human AILIM
monoclonal antibodies using a microplate coated with anti-human CD3

35 monoclonal antibody together with human anti-human AILIM monoclonal

antibody.



Subsequently, the eluted solution was neutralized wth a solution (pH9. 0)
of 750mMM Tris-HCL, and then dial yzed agai nst phosphate buffer 20
(overnight). Then, the solution dialyzed was filtered through a filter
(MIlipore). Thus purified anti-human AlLI MI1gFc was obtained. Protein
concentration was determ ned fromthe absorbance at AZgQ neasured by using
a photospectroneter (I A2ao =Ing/m) . The 25 concentration of human
AlLIM1gFc was determined to be 0. 28rrg/r’?| Purified chimeric protein
consisting of the extracellular region of ratAlLIMand the constant region

%gé/ gg Zggrraagx TE%veQEQE(é\%ldMEI gﬁaa.lcéee/s\ tlw.:b'é-’twtd 6%@4&5@&;@0@&61@
anpl € was, al s epare acC e Ssanhe manner

as deschEeé ld?ﬁ@ %%) FEETE 8 |§?F HRE ?at %ﬁoﬁdl'—%r&ﬁtl&lnne@n%s

det er m nedet oz dhNB/xils is6i2athet ensi sf@ﬁctékﬂtﬁtﬁhﬁ i0¥ tyimaRdanti-human

neutrali zi activi peri nt al procedures except for imobilization of
anti gen %hgﬂgnmﬂPEFwPﬁ cFlGh Pﬁlé( 'sensor chip, which is described bel ow,

wer e 535 based Dn tlies ifigturect FrantinKIM” andiexpesi reshat §f cisaeyl iatvacked

h I bI B
(Arer shanipra ey 35 FiaBapran” Bhuibhed i b6t pEri PR ER T S 3
EDTA andifis©8&&o dft EhgehquEOanQ:pHmmya)n \A&LIM Imowedt tandl eamtitradigh a Fl ow
Cell -1 attache tﬁ&m&ﬁioggoggb %\gsrf?&ﬁ ofs.5~, 1/ min. Subsequently, 5 a

solution (15al) containin roxysucm ni mde) and 0.2M EDC
(N-et hyl - N - (Y13t hymlammopnbpyh)lm@ar B@@uIMnn@@pcﬁ.@sladd@ed:Jthpda«:ﬂMaéﬂeﬂ

carhgxyl groups; 9§~ CM ootk edn 00 LNRaSUMI2G% RlbnbRE o%%’ls %rn*&ﬂB oQiy JMabl38.

Subsequent |y, 231 of human AILI M IgFc solution (10-~, di'ssol ved 1 n

| OMM sodi um acet 3R & bR ?BHlShGP)an\Aé%Lééldé‘@nPSlPW@lt @q%ﬁﬂﬂx iMaklpe
human Al LI M | gf¢q@Re e saeis rsmEer§a9§ﬁ%mdaycwapfe@Cé@m@@telr\iategdfu

car boxyl groups vvere bl ocked n‘gdl n 1M et halrrl
hydr ochl GrPBEmairhlée%lJrﬁ}"t%t%elbsforhu J1I?(‘JIJ—E(]:'lei TS5 Qédtﬂ}? FﬁElVltY of

i mobi | Itﬁhh@&ubiﬂ@tmﬁlrﬂﬁliwﬁ?ds 1@@5 b@ﬁSraJtiOZIs4ﬁ41RHn( lamananmanummm

and 213RU, ctiVv The unit, responds e _mass. per u

o ed® TREPEPGIFARD AHYRAEAT Lo ihd s Eher SOL AR T aanr 20 aa. Oh b
ected t Ombhecﬂ:appil. negh tirkeatyrelgeitth etth @ 1ah Siemcen cafnﬂmi‘mmaﬁd IAIIMIMgE@ncD@lchl
sane mamnﬁ11é gs descrl bed above. 20 Phosphate buffer was allowed to fl ow

t hr ough t Pow cel | (sensor chip) at a flow rate of 20~11/mn, and each
of purified hubmavamntichidresi ALhdeatredibenahowmt o lels 1 anhhchriaxa been

prepar edgien %ﬁhteﬁh %g'g %’é%‘é{eun\ﬁ%& gedad: fdfé%rr%?eoofjé%ﬂloﬁ?% ﬁ/e@atlﬁgaland

St andard con nmeasur enent was - associatlo
m ndles &he Hessaeital @ﬁlﬁhé§élf3élte§0th’?rﬁﬁ%ent¢@‘s¥f§étqfv uan@ﬁuﬁltl%ldwman

ant i bodyabeudnbacangns €l gg@ggoa&om t he antl gen were nonitored over tine to
obtain a sensor ram Di ssociation  of body fromthe, antigen was achjeved

by running PBSt rﬁiti?gI‘Tlﬁfﬁéesenéa?;lcfﬁﬁlﬁ"aﬂ-ngl?%ﬁﬁr%?%UJoJT' O -2BSRYN LN IR B ed
on the rnﬁmhhlmlse{mpmgha&udaha aﬁﬁﬁbﬁdﬁtwam ul'satlea§Ctl’lﬁé aklgak &k, control.

di ssociation rate_co d| SS on co kd/ ka)
wer e conbﬂ?gaag OGSFﬂ ﬁ a nﬁ fftll m&%m("@% %at?rgﬁf%o% attached
to the kit Theoaiér nmdsg/a‘andnshereeatsr dbilzbmg:activity of nouse nonocl onal

3 anti bod oc g BN SG0uLo LR RUISE Y Rl ehghed in L, DX

descri bed above  Were so ana Sanme menner as
“141": human anti-human AILIM monoclonal antlbody JMabl4l.

Figure 30 shows proliferation activity of T cells derived from

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

30 transducing costimulatory signal by various mouse anti-human AILIM

monoclonal antibodies using a microplate coated with anti-human CD3

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

The vertical axis indicates the amount of cellular incorporation

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

the horizontal axis indicates the concentration of mouse anti-human



111 above. Respective val ues obtai ned areshown bel ow. <cl one nanme> <ka (1/M

Sec) ><kd [1/Sec] ><Kd (M >AlF 34(JMab-124)1. 6x1041. 0x10-' ~6. 3x10- 95

Al F1B2( JMvab- 126) 3. 2x1042.

8x10- 58, gxl 0-t oAl F348( JMab- 127) 1. 9x1046. 4x10- S3. 4x10- 9Al F620( JMab- 128) 1. 1x1

041. 1x10- 41. 0x10- aAl F1052( JMvab- 135) 1. 6x1096. 3x10- 53. 9x10- 9AI H5D3( JMab- | 36) 2

. 8x1044. 9x10-61. Bxl Ot o010

Al H386( JMab- 137) 1. 2x1053. 1x10- 42. 6x10- 9AI15289( JMab- 138) 3. 7x1094. 2x10- 51. 1x1

0- 9ATI 394(JMab- | 39) 3. 1x1042. 4x10- 57, 7x10-t oAl | 488( JMab- 140) 2. 3x1043. 5x10- 51
. 5x10- 9AI ATAOUINBRod #Ind 1 9%A0450X%10- 51. 0x10- 915 SA

127. 8x1037. 9x10- 51, 0x10-.$SEA302. 2x1041. 5x10- ~6. 8x10- 9The resul t shows t hat

all of the humah®aht+s hEAEHERY LI MHSroc] B} GtS Dok $4l BnafarssakuiEn WAV

nousenonoghenahugst icrad wenex hohel ra kst hingh Jridwlhpoaid neighyia8Gontrol,

neutral i zi ngactivi to human 20 _Al y of .hu

anti - humah™ g%ﬁlaﬂ/l BIE‘Fo‘ﬁanﬁn?FE&dbuf‘@ntEﬁgghlu@Qneﬁéf Ig gg’gnal in
human 5T cel | | tFisrasdl gredswies hifeosthoh atdt&vhlﬂjmafamtdeﬂllsna@rﬁédl M &
nonocl onaI ntib |n accord ne A he esent |n ent on had t

capabi ity fci)l?’rcoir?lﬁlr oarﬁlt arirjllmcﬁglwa}ng:i orm FofeF ﬁﬁ) B 1% afeﬁ 1 of
responsest(:pneducimg)mqﬁtxxwmcm@s sigrir oo FeryzuanUuﬂnhn4ant:E+human AILIM
prolifera i dSmi t a
T L L e
cost i mul amerls'cépgﬁhlanm%t@@\ﬁéélep”ew@hriﬁdﬂam@@dlmumﬁ@ AfbiMimagioclonal
cytokignesh L ENsdyand |1 L-4) produced in human T cells as well as the degree
of human T cell prollferatlon as an index., <7-1> Dilution_of antibody

Anti - human CD3 Fen¥ershSRLawliHbagl eRTes tAPGITRE 860 E) Lids rIm c@uned it h

phosphat ecbuffgrh{RBE} nk0ad Ia@ﬁhna@accﬂtﬁ}p'g bepret Sr@lll pEachrofati®n, and
vari ous hggﬂ\%anll - hurman Al L| I\/Honocl on ant i bodi es 11 r epar ed ,aglgl\é%
was di | ut PR PES 30 2XLF 1 ESﬁéén t?‘?ﬂ?e‘d’ftrz‘?d:l%}' 2 3ty n
sol uti onsALRLHE nhuncbdaEdsnaijll aheﬁibwdyh PBS to prepare various concentrations
of antd bodi es ( 049~“ ol ) 2>.Coatin 'cr late wmth.

ant i gcjdy 5 Each The Fg%‘ "Wl | rn11t(J:'r %‘6’ﬁat%§dj\7\%%t%%qiesdl tohfo i?a%nltl} Wﬁd‘ﬁahn
CD3 nonochomah mummmelmaa,lgantlb@w was evael awlihe anadabiwe @moatafolt,he
various h tizh n 10 ahtib 049~g/ M ;
25al To canRaa e A AR AT B oRes

8~.g/m ; 25al @’@h@acfkp'v@‘ﬂm)sa@ﬁﬁeas fhélpwates 10 were |ncubat ed at 37C

for 2 hours. SUbﬁﬁﬂuerﬁdrb(anti'ﬁ’tﬁﬂhhﬁQHYAw&Mtﬁleﬂéc!ﬂ@hgldhﬁ%%@&? JRgg; gach
wel | was washed 3 times with PB After the wash, RPM 1640 medi um contai ning

10% PGS was addetl&’ 'éaenanv@wlr&%acﬁﬁéim)m?naﬁéoaﬂé pratBedyef¥abl2s.

i ncubated at 37Q40r: lndga . adbushumeapCt.tMembBbESonb 1t Bﬁtﬂb@ﬂ?SJM@lﬁm?
coated with the_antib (1| e%ﬂ‘l”s ned above i.n

experi ments wer&t %%%’r%. éd® |1?"F?J:fe SRRE PRATEY &&ifﬁgfﬁ‘gg %che%lo EREE TR h
the foll oa mgrm@.‘sp&mtlnt@ menecronalorant iBYodneshasassayrHbr atite hadiieosdty of —

v can o She hurmp a8 e 00l an [hpd S5, 20 4\ e
(Exafpl e mgyloahdnwwme(ﬂarxpﬂgealmc)rosza)tewmmealnwthumm@mn CD3
nonocl onal,,ABLE BRLY amqu)cfd%l $8geehen &4 ﬁ%lﬁﬁan] %@E&O—%um‘agi ﬁlglbg%gx@c’loﬁﬁq

(3) Human anti - KLH nonocl onal antlbody also referred to a~ 25 JMab23; the
above- nen®éPb4e89EXanpl ). The nicropl ates coated with the antibodies were

used in the foldrmggt@éaﬂsnls<l7n@fc£’f@@%hataimnﬁjohegamuIatie_lcho& SRR ban
Per i pher al dgood vvas col l ected from each nornal healt ons 30 (5

persons; bnoRlAbYBldEneBgAR ERdexh dhcoregbRe 8ic &{nﬁﬁ‘b tE3eArion. and
cel | swasptepaiesh Apntdansiktiy- gnadcenk sCemd rdJnd@aitr-ar ivsi 88 hymRhaRrtephuman

fracti on AEEMaRRR T EoR4E FBALATYor exper! nental procedure by sing a
Pan-T cel |l |sol b ithd sKEfL gkl t ®ayi ) -BEDH” Maghida e Sareserlt &f assay in which
human anti-KLH monoclonal antibedy was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.
35 Other notations are as follows:

“1287: human anti-human AILIM monoclonal antibody JMabl28.



35 cell count was determ ned using a hemacytoneter. Human T cells were
suspended in RPM21640 nedi um containing 10% FC5 to prepare human T 113
cell suspension (1x106 cell/m). <7-4> Cell culture ( 1) Culture using

m cropl ate coated with anti-human CD3 anti body and anti-human Al LI M

anti body 5 Human T cell suspension (donor A, B, C, Dor E 100[L1l/ well;
1x105 cells/well) was added to each well of the mcroplate coated with the
anti body nentioned above and the plate wes incubated at 37C for 3 days in a
C02 incubator. After cultivation, aliquots of the resulting culture 10

supernatants (5053):WatRast ahed Huma2O &1 MR UL T hidABS BMap135.
described | ater ég§sa¥9for | FNy) . After sanpling aliquots of the culture
ect ¥

supernatants, re BaRi @R -REe Twérld: 1k P rog aneet it HidRadiy BEal36 ( 2)

Culture using pigher!3d enceat pdowitrBrant bnhweiy, G odnti hodys aleeng Lo rEURaN
nor D; 100[LIl/well; 1x10§ cells/well) was added to

T cell sus ensign édg L ” ) jec

each wel B 8PTPREMRCROpR%t BEXEDRt edOMPT HET hi? Espat (fofe FranBFbéYY tYaRd
t hen mny teaasabicihg vostonalhusey abgha huspAlilol MRnRee engh-aahkRodresM
was added thereto (25&.of t he anti body, of 4?~. /m-0. Oaﬁgf, /n1¥ . The
ol at os WBPESEIEHBL SRELPOSYES (57259 Al C5BPLALE RS haliat G tichugsn CD3
Det er m nabnorlohaprahtflesdy i tyecie wiwtiyhofiudag eddt iMHunydn [A3HIMwyehdEDenal
(0.5[~Cigg%h bdAnershan}Pharnacia) was added to each well of the plates

after incuba%loX; and the plates were incubated at 37C for 6 hours in a C02
i ncubat or. Af t Bhe viecutiatailonx i 23 ndéichsewdrtee dmapped fore IO 12 f ih¢ersoration

( Pacgkar d), sugi e sters. hef | I [ a 0oC
P R g L e b e e R B
added t hZhet BorRenvattaxis ynef SgmEbpporreeritviti¢re cehuganr appedhon’ t he
filters was REASHLEEA RY 18 3034 er (TOP COUNT) to analyze the degree of T
30 cell proliferation after cultivation. Results are shown in Figures 15 to
39. Result of thi®hssBEwHmedtHat in&RdFCaspp st et g Mistiayantl yhich

prolifer ahfdndepend g rhdNerEoNeart batl om Plisklita S HS Nl iCEORE AL ES
were coated with %ntl-h%nan Al LI M nonocl onal__anti body 35 (hunman nonocl onal

ant ipbdy 18 Higls 8T nbRGc FERAR AT HOHRTY Sttt MaRat it -ainde
anti body. Furtbekerthetatiens aake adi ffoarerses 114 in the degree of cel

proliferation amng the dongrs. On the hand,, human T .cel] s dj
grom1significan??€ mheHmSPa?8§lh%%mﬁgeﬁgéggiQ@nﬁfgﬁn i Hﬁ%ﬂ#ﬁj§y%§%$%m0y
al one and anti *h3stin AubeM pomdehomalin ATLIINO dynEledera Inandclbacs Jatek IRRly
or 5 nouse noneckonal b . |yt i_quyi hase), i ng
culturing the cg%?sf Egﬁéé g&é%tP%F%%t%%%ggf%Fbﬁggogﬁabgﬁﬁﬁ%E u%@@%gggkt
of B&kell For Fégpeetid ehowlstnresidprItien|actidonar oIBr arlll® déedvedbEdonn

(3 oo ko RorAb o,y Sy ptab NG Il s SUR) tanta SeLe.20, or
(AnershaﬁFPﬁé?HﬁéPﬁ;C@ﬁﬁb@%ﬁ??°F¥s%+%%ahﬂ§!§ﬁ6ﬂﬁuﬁnhpméﬁré§tAOhFBaEYAILIM
Resul t ofohBksoassaynSivyeles haditd e Riedyslhed &adddliidichaasetuman CD?
SNl cant L% 9eRendl g, O, e S L LA e AT e R 12 M noc Lona

25 antibody.

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

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

Other notations are as follows:

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

35 “141”: human anti-human AILIM monoclonal antibody JMabl4l.

Figure 35 shows proliferation activity of T cells derived from



Z5 nonocl onal antibody (human nonocl onal anti body or nouse nonocl onal

anti body). Exanple 8 Regulatory activity of human anti-human Al LI M

nonocl onal anti body on m xed | ynphocyte reaction (MLR) 2 DIt was tested
whet her or not the human anti-human Al LI Mronocl onal anti bodi es of the
present invention were capable of controlling (enhancing and/ or inhibiting)
T cell responses (production of cytoki ne7s7 such as IFN-y and IL-4, cell
proliferation, etc. ) , in other words, ‘capabl e of regulating the
transduction of AILI M nediate 25 costi rrul atory signal into cells, by

anal yzi nga trivernedt heiatlyhin aeeispn Dildnsy nbheisi sthien a@@lalys)foaf thenteeliving df

| I t t I d_| t
(a1 1 openi i my® IO R Ml Ao b Rt RORERE HhatsefEeso
Per i pher atodit iood. a(t20Gm9 i gt | ecvlen f aoméa(thlonoprfalmdmsaé t doyt pelrsons ATLIM

B E d
E%;gg;rewl o ﬁI}g%ﬁe (1. 13801 Po B ggBe{k’?{é’? %&O%x@etti%{ﬁ{érgélate
cent r Bf ugerd e (Velttflmlp'rﬁ\#mn 1@371!?&;!0551)0“&111 mxm:mmax e layers were
recovered. Rec% r\‘fv‘éerf‘%] Z§a¥@%e.|.n@l cdied hd éﬁ@@nggr lhﬁfaf"ﬁﬂéot:‘j? ?tlon

phosphate buffer, and en centrifuged (at

Thus, PBME ([pfé}‘Fftﬂ‘I@%%In%lac?oénnﬂf@ﬁﬁJ@Ife@?e @@Iqreezxicrgelsb(mléépmﬁtmy ands

prepar ed. tehlorg ouRt: anasx 48t B di d¥ed PY¥hESEHfcdn FLIBLYE YR hRl s An 8L L B4ah » Of
the cells to be used in MR assay (1.08x1p8 cell /9 mcroplates) were taken

and kept OFRE@oRHAMR PRI er e used for the separation of T cells
desctbed beIc OWn 5I:|rBamTfi@@I:at| BOHE] 1 :éMii&eﬂcys h%ehe@hbﬂmsaﬁegn{ %h%}@l@
separation .0 ce rom MC. .Accordi to the,man att ed to t
D R F e BT oS PLERLY e it 6 AR g etk
t he sol utimatews dmcubatmd.:sésmsm&amdry AIddM snomey el aveessth esch il idd yPBS

cont ai ni ng 5nMF§§ a?&' &lc?v?s ?I l@?grgg d’:lcf"éll{?l %%dT'@e % g.g%?gre]d from

Subsequent |y, suspen S as a ositive
Col utmVsS+ (nwnrrtaényueall@mm)emml I'éonei tB PBRS, thendwisads dolrettheasct amiwasof

recoyer e%aﬁ%&&‘% maPnBén"Iﬁs—ﬂu‘ﬂ?a%e@I?ﬂMOmBHScEghé‘ﬂ“anti‘ﬂgdi@@ E‘@Sﬁréﬁ’éa‘&bé’”

was recovered sane treatnent was repeated once. Recovered sol utions

wer e contﬁ‘??é'dmtud@é'{qfé’r $ o vevhen @eIE’rOIFUr'%ﬂ(ﬁrI opf Dhyman &nieleryymamyghl B

of the TldcidrRat bABibo&g! {sn Mefalaq:ﬁssenenggcgddbd’%one% la RO&PEp DAL he
resulting T cells was detg}yu m ned ?/ usi n%1 a hemacytoneter. The cells were

used in 13RS 1oVt frsise PRI IHBact i on (MLR) As
J 0B, ?E" ""b"“met"t"ﬁrﬁﬁ‘nh“ﬂsxmm“ﬂ‘*a‘ﬁﬁﬁw B fome (arzy o
ot her _bet ween an - -
for a1 oS ErSe UGS 48 af UFharyHrs SRaveSoRer B bFFSIers tRadan - 1310
known as Woeshiorikahtry sxigaandigaiatshnby scorecpntregcion dtheunehi aat i-omurodn
I ynphocytmﬁy%dl%% Lol 13 neissa ry Nanely, the proliferation of T cell in
e

response to m xe nphocyt e action (M.LR) can be induced by the signal
t ransducti on tﬁmonghSe%Mﬂm t‘mﬁwuﬂh’omdpaahaayseswht:sﬁ By sayi hy wikech -

subst anc%dﬁﬂhﬁéieﬁm%%ci&%l QEtEBbéy'vF%e Rlan, Was, Laaddet 6d tomana yze
(1) the inhibition of bl ocki ng the CTLA4-nedi ated signali ng pat hway;

(2) the iitRad &f d:rhmfww F ARy ﬁ%b@mq@m@ aeeidody -
(B7-2) - nedi at e@tﬁlegnallort@@l@altshw&)é, aG3¥otthewisnhi bi ti on of M.R by bl ocki ng

bat h CTLA4- nedi d hvvay (B7-1) /CD86_(B7-2) di at ed
si gnal i ng pat hvvg%(?1 %38 NLI%‘R’“B?"EI:L&E‘IG%GW oy PHaRg24 -
signal i ng pat hmysasshumh'ecinmt—huﬂlalnl MILE[Ndm(Dﬁ))cU.b&aJlnblnltlltblodIy ofvalllR 5hy

bl ocki bot h th Al LI M- nmedi.at
FoIOI:o:Mngg '? estcs%?stgﬁgén%%\?\%rngéuE@H‘a\ﬂaélig%lgm(lfflge&ﬁgg g’%ﬁ?’a ﬁg&a&l@l M
monodPonal ant Fbgdye(PT eferved picnli her&kaompl e tdesidry bédr aledvies) derived from

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

various human anti-human AILIM monoclonal antibodies to transduce

costimulatory signal when a solution of human anti-human AILIM

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

The vertical axis indicates the amount of cellular incorporation
;



(2) Mouse anti-human Al LI M nonocl onal anti body SA12 (sane as in the above
Exanple); 5 (3) Human anti-KLH nonocl onal anti body (negative control; sane
as in the above Exanple); (4) Muse 1gG antibody (anti-hurman CD34; negative
control; 2mmunotech) ; ' (5) A mxture of anti-human CD80 nonocl onal

anti body 10 (Pharm ngen) and anti-human CD86 nonocl onal anti body

(Pharm ngen); and (6) Human CTLA4-1gFc chinmera nol ecule (Ancell). M xed

| ynphocyte reaction (MR) was conduct ed Gh the foll ow ng 6 conbi nations
using PBMCs and T cells prepared fromthe donors described 15 above in
<8-1>. (b¥ ﬂﬂnqahlym@dmw ab) arh ARBME { denthie Redddd oF €€l1 ;(mrl@rerla)tl/o'?ﬁlv&nd

(donor i e (donor ) [ PB donor I donor. E)

/ PBMC (d%ﬁ% %%% %i*/% apignd N%’g %%B%B%g’ﬁ)ﬁ% eRFL- FH’E}ﬁBr
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M_Rby human antT - human Al LI Mronocl onal ant
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U-shaped wel | ss14580! 48R ahthulBRadSadfir &ml/ﬂdalwm%aewmm;éﬂody
or nouse anti-hunman Al LI M nonocl onal anti body SA12 was dil uted
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10 o FCS was added to each tivation was continued 15 for one day .
Afte?rothéIEEMt’H@EO%Qnéénﬁpéﬂ-@d’dYt he cell's were harvested using a Cell

Harvester (Packardhis flRafireactiawictiykol73thineqtRaer #t8dlt of assay in which
human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:
25 “137”: human anti-human AILIM monoclonal antibody JMabl37.
*138”: human anti-human AILIM monoclonal antibody JMabl38.
“139”: human anti-human AILIM monoclonal antibody JMabl39.
Figure 39 shows proliferation activity of T cells derived from
a normal healthy person “donor D” in the assay for the activity of
30 various human anti-human AILIM monoclonal antibodies to transduce
costimulatory signal when a solution of human anti-human AILIM
monoclonal antibody (in liquid phase) was added alone to a microplate
coated with anti-human CD3 monoclonal antibody.
The vertical axis indicates the amount of cellular incorporation
35 of [*H]thymidine as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentration of human anti-human



of the cells was neasured in a ~3-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>Inhibitionof MLRoy hunman anti - hunanAl LI M

nmonocl onal anti body in MR system where CTLA4-nedi ated signaling pat hway
has been previously bl ocked PRM 1640 nedi um containing | oo FCS was added to
each well ofa 96-well mcroplate having shaped wells. A solution of human
25 anti-human Al LI M nonocl onal anti body of nouse anti-human AlLIM

nmonocl onal anti body SA12 was diluted with PRM 1640 nedi um containing 10 o
FCS to pradpdant meologtlicoresl vartthilvady ous concentrations of the antibody. The
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arvest e by benitarte ot e Ep e, SR R bR Ty pr S5 o
i ncor por dtoad zonteReagak| sndasa headiredongea tiratdouneértierapPugeUNTt i ~human

Packagd) A9, @hdloreibndihed@ioff. T cell proliferation after the culture.
Results are shown Iin Figures 60 to 69. The results obtained fromthe two
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antibody.

The vertical axis indicates the concentration of IFN-y, and the
25  horizontal axis indicates the concentration of the mouse anti-human
AILIM monoclonal antibody.

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

30 Figure 42 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy person “donor
B,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal
antibody.

35 The vertical axis indicates the concentration of IFN-Y, and the

horizontal axis indicates the concentration of the mouse anti-human



In other words, these results show that a tertiary pathway nedi ated by
ATLIM and the ligand thereof in addition to the known pat hways nedi ated by
CTLA4/ CD80/ CDB6 and nedi at ed by CD28/ CD80/ CD86 exi st as a costinul atory
signaling pathways required for T cell 35 activation, as well as that the
Al LI NI - medi ated signaling pathway is inhibited by anti body agai nst AILIM
119 Furthernore, it raises the possibility that contribution of

ATLI M nedi ated pathway to the signal traduction nay be conparable to

t hose of CTLA4/ CD80/ CD86- nedi at ed pat hway and CD28/ CD80/ CD86- nedi at ed

pat hway. A%, ACH ik 1 uman anti - human Al LI M nonocl onal anti body
to induce aﬁg{gﬁ%% pgand\egrﬁ celdl ul ar cytotoxicity (ADCC) Biol ogi cal
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usi ng Lyhphégeparll agiBLJ)ndJRE\@sf rdict consenwtretsepasfittdek Boulseoanpérhpiner al

bl ood co e r rymal I ly persons. The resulting human PBMCs were
used as h;[f%g%lt %roR %?Or}l% n%élt'tl%?)g t cells (1X109 cells/well; 25~11/well)

were plated onlzadhivelfimfren 9BIRRIT khdropLasereRuA%) Offa\ﬂﬂﬂ;ﬁw@hawbélch
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30 Al LI M nonocl onal antibodies diluted w medi um cont ai ni ng
FBS 1(50 0dpsreadoofy/te mpmse wEGl-humane AddiM maioHensantiddy. or 1 %
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AILIM monoclonal antibody together with anti-human CD3 monoclonal
20 antibody.

The vertical axis indicates the concentration of IFN-y, and the
horizontal axis indicates the concentration of the mouse anti-human
AILIM monoclonal antibody.

In this figure, “anti-KLH” indicates result of assay in whic.

25 human anti-KLH monoclonal antibody was used as the negative control,
instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:

“124”: human anti-human AILIM monoclonal antibody JMabl24.

“125”: human anti-human AILIM monoclonal antibody JMabl25.

30 "126”: human anti-human AILIM monoclonal antibody JMabl?26.

Figure 45 shows the amount of IFN-Y produced in the culture
supernatant of T cells derived from a normal healthy person “donor
C,” which were cultured in a microplate coated with human anti-human
AILIM monoclonal antibody together with anti-human CD3 monoclonal

35 antibody.

The vertical axis ipdicates the concentration of IFN-Y, and the
»



of anti-human AlLIM antibody in the sane manner as descri bed above.
Subsequently, the effector cells (E/T ratio=50; 1X105 cells/well;

50[ul /well) were added to each well and the plate was incubated at 37C for
16 hours under an atnosphere of 50 COz in an 5 incubator. After
cultivation, sanples were centrifuged (at 1,500rpmat 4 C for 10 m nutes).
Resul ti ng supernatant was recovered. Radjoactivity in the centrifugal
supernat ant was neasured by a 'y-counterBl. The radi oactivity represents the
anount of SICr released 10 fromthe cells into the culture supernatant by
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various human am36-"Hukdiras IPIWlﬁ@HB@F’oMILI%NO@@dil@@aWW P 136 .

prepaged in thel |85 QQﬁﬁ%'Q%Q %Hgﬁ%t W?rQFﬁe P&@@geéslﬁe§ﬁé'@§gture
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35 instead of the human anti-human AILIM monoclonal antibody.

Other notations are as follows:



The resulting DNA was precipitated wth ethanol-, and then 35 fractionated
by pol yacryl am de gel el ectrophoresis. A piece of gel containing DNA of
about 500bp t02000bp was cut out. Cutting of the 122 gel was carried out
while the DNA stained with ethidium brom de was being visualized by
irradiating W light in a photographic device. , The gel cut off was
crushed and then suspended in TE buffer. The suspension was centrifuged and
the resulting supernatant was . 5 recovéfed. The DNA recovered was |igated
to a coomercially avail abl e | anbda phage vector ~, EXcell (0.25,9; Amersham
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Primers used for the sequence determination were as follows: <Primers used
for the determ nation of heavy chain cDNA> 30 ML38 prinmer (SEQ ID NO 8;
STRATAGENE), Excell E (SEQ ID NO: 6), 136H (SEQ ID NO: 9), 138/9H (SEQ ID
NO: 10), AILIMHCL (SEQ ID NO 11), HCcl (SEQ ID NG 12), NHCc2 (SEQ I D No:
5), HCc7 (SEQ ID NO 13), HCc8 (SEQ TD NO: 14), HCc3 (SEQ ID NO: 15), HCc4
(SEQ I D NO: 16), HCc6 (SEQ ID NO: 17), H GHC (SEQ I D NO: 18), HCc9 (SEQ ID
35 NO 19), HCc5 (SEQ TD NO: 20) and poly‘5 A (SEQ ID NO 21). <Primers used
for the determ nation of |ight chain cDNA> 124 ML3R prinmer (SEQ I D NO: 8;
STRATAGENBp 1Escéh| Ehée PP LDEARat 5y e dt MITIENSHEQ de3 INOthRpgh AR Re NMuGRed

SEQ I D 24), ck117 (SEQ TD No: 7), HIGLC (SEQ ID
\o. 4), %%%%&%%%%E@#)N%m ). SEQID(NO 2.6) ,)and pol y(A ,SEQ
ID NO : 21 ) . TheSepuiehrl Eixdtsi hgdsﬂ@ms FéleoameBnta0 hd nepRROsaGhenE |
encodi ng éﬁg@%lﬁa%g aqvqnfaa%sﬁswﬁacg 1%%@&:?%&19*&&1@4@%&&9@% the

rno: ~ocl on ant1 body agal nst human A are produced by each
hybr i Bondorsrmongadd azBey shoys e %‘%ﬁ'ﬁf@f@@ﬁ o gt S B etRRRIE S r om t he

CDNA sequencesg,lf) Ghope it/ i Wik k&@hr@-sle%\mb@aw? ANA sagence:  SEQ

I D NO 27 (signal seguence: nucl eotide nunber 69 to 12

nucl eot i dE€DRNHSEE "2 ?@Jﬁi@irﬁﬁﬁoaﬁaoc%%&%(?o%@?%aﬁbtk Iagc%}?%‘#%g

signal segieme:: 1aamirauacEd GnHmEIrgGll nfulsh wn@bl@ipgambm no acid
nunber 20 tol 8)<L|ght cha 29 ( signal sequence

in> ce :
. nucl eot | deAtutHer 3551%“1(5-’2‘:1‘% rF lrﬂ?cﬁle‘bt ‘?j]ee?ﬁlﬂj]n% 105 to
386) 20Am‘m1fm"| dmmummrsmnm M@u 30 n(drmq:nmrmhgalstngdiy sequence: am no

acid nunber 1 &g 22 Vel abigs 1M QhiniBTL00 gkgﬁ%mﬁg %%&0%}91&99&1@

Al | 289 (Jl\/ab 1 avy chal n Seq gend onpri sing
si gnal saqu&heecmloefot:udéurmm@ @elll@ 25 a\mwegabmeaﬁj'ehsemetéénnmr

151 to 444) Agi;RQ W ENG a3 ER kPt 32s6R09R6HSE Y HORBk1ous hurg%n

sequence: ani no acl ui% 1 to 19, var ygb?e region: amno acid nunb

t 0116) 30<aritghthugiani ASDRA rs@rqg@h@@al m%qd@e%an(ébﬁpﬁﬂr% hepsitgea test of

sequegce: I Y/ I densu 88 to
375) %\E‘I noﬂ%%’l‘é@ge‘é%‘%e%e Slgrggcﬁ{nn&}%a&/(lcﬁgﬁlﬁbsl%%@gét eR)

uenge: a
acid nunber tTBGZ‘OeV%%q:%:bIaé‘lrsebPthaéﬁf rﬁ?eaéinﬂuﬁﬁn”bgrlnffrlp 531187 %l gn%]

Al | 394 (Jdvg)amlldis,%e 331&5 #bﬂ@agxght@m?gza Dl\\%‘\réleq,l;EEBQEl ;s.EQt.i%MZLan‘B é?ggﬂ{aé
sequence:_ nucl eotide nunber 0 regi on eotj de_nu 0
443) Anmi TPHED t&dy Gerice S q@lﬁﬁ Kok Vit ?%ﬁhg JEP%n ergesqahm nce " 5

am no aci d numoghet hethdionsmrarabless rfe:gll(mrs :am no acid nunber 20 to 116)
<Li chai n> se nce E cLe
ggb QI;‘%\X} 'ﬂﬁ hu% ?eogtaeKLg ér? (gg&{xaf EE:ly A Ia Qéégglve

nunb 33 to 92, gl on: “nuc RUNDer Am no ac
sequence: ccﬁﬁ@dlD NO: 38 (conprising signal sequer_ce: am no acid nunber 1

to 20, variabl & &gl 9@4"6‘@&19%&&{1%9&'\5%?&:& A%zmo};@ﬁyﬂ%%@a@mbm

software for gene sequence rary V BASE Sequence for human

i mrunogl obul i n “\lﬁﬁl"abﬁ’lé‘m&laéﬁlgé\ﬁ’é‘?f&@%w TR/ TIHE HRsbh Jé'{abéll76
(I'mmunol . Today; o¥el. HoimaMo &tﬂﬁﬁ?&@%&Lﬂ\@?@n%ﬁﬁiF&h@%J

of tRE r ospect I SRoa R RERA IR ARG FOTOT HE bR he%#ye%&)ms
nonocl onal 20 anBisbedinemagonrsitsi-ethnein HIE MV v digs e et SbodgHeMab Idtai n

V-region gene>“l36”: human anti-human AILIM monoclonal antibody JMabl3é.

“137”: human anti-human AILIM monoclonal antibody JMabl37.

Figure 52 shows the inhibitory effect on T cell proliferation

30 in the case of culturing T cells from a normal healthy perscon “donor

C”, with PBMC of a normal healthy person “donor A” by various test

samples in the proliferation test of the T cells through the mixed

lymphocyte reactions (MLR).
The vertical axis indicates the amount of incorporation of [*H]
35 thymidine as an index showing a level of cell proliferation, and the

horizontal axis shows the concentration of the test samples.



cl one AlH5D3 (JMab-136): 1-02 clone ATI289 (JMab-138): 3-13 clone All 394
(JMab-139): 3-13 25 <Light chain V-region gene> clone AlH5D3 (JMab-136): L5
clone All289 (JMab-138): A27 clone Al 394 (JMab-139): A27 30 Exanple 11
I nhibitory effect of human anti-human Al LI M nonocl onal anti body on
del ayed-type hypersensitivity (DTH) The biol ogi cal system of inmune
response, the function of which is to eli m nate harnful antigens
(pat hogeni ¢ m croorgani sns such as vi rus8 bacterium and parasite, foreign
body, etc. ) to the living bodies, 35 and can be broadly divided into
congenital i mnmaidl-y omrml::anqwdszedm Mol £ygures 1gRokBecher FBL1b®iAgsyst em of
elimnati, on-specific.recog ion incluydin hago Si s by
phagocyte @g &I%J@FggP TPk 5‘3‘(‘ gthn%%??%?gI‘rﬂ;’&%ogﬂ‘é é,ggé‘?@nﬁlbo‘iy
att ack by“mmaﬂr'aﬂ zImtiemux(Ia\IK)cneuySgGanwloopsombnabilanan aaftibgag by
conpl emeny w T C red, i mune re , 1s a system of
elimnati cle I hI(}gu L}I\%| ;ﬂ/ab? %%ITPe’éh‘a ﬁoigﬂl Swhi ch acquired
speci bi C|‘tS,A1(?dt't |Aﬁa¢1ﬂmma@ AhelMnnogsa. mEuotIhenaJ. aaqibpeg i nmmune response
can broadly be i e I u al
Unli ke anti bod;’i:fl penggnt%ﬁvd%m‘lr:% |ﬁ{n}%rllim| C%{;Pg:)%%? ll¥fera e
r esponse lgxphessedei of goheruring Tt ﬁ@lélsrﬁmm @ctnloafmad Heeéthycpﬁmran‘ﬁlo@@rr
as the target, ebbibabel AR IedNN persoladlRl ¥6dy) Jqsleﬂ-.e

in uce t tation

response tO virus or tunor, | nmune resp on er t
of tissuéTorl dyugmn Aﬁ}a&@r@@ﬁepipvﬁﬂ-ya%ﬂwﬂ%wmm@sprahafsm@@m test of

aut oi oMU diTS QASESs mugn/ptﬁéﬂmpia@éﬂonﬁﬂﬁnoéﬁkgn%aetaenge'(Imhﬁr i muni ty
is the well -kntng)n tubercuhll n allerg al most synonynmous wi th tuberculi n

hyper sensi ti vi thy® V¥hbafe I"’I’ﬁlsaIlFlélr‘-@)? £ %h%é'l"Wé’dt af 1 iR R GdOredl by Pt he
i m; ect: OI’thWnJIdibﬁl | @bgahamdéé}us:-,homelo?agl BEQYL ISE @@QlZQerlteeatmxectaMtby

t ubercl e haci and can be induce causj n res onse

i ntracut %e&&sﬁl&a}%jaéﬁﬁ YoY% %“Fi 9/‘?1?%3%55?/{: 8ﬁbg£ugﬁ?nt5 Gt E?rﬁp%?ﬁduced
in culture sup@rtﬂn@tramtotca‘tﬂq:t:eracﬁee dmcidllses Del ayed allergy is an allergy
medi at ed bch.II Yy I porizin antigen)sensitized w an
antlg%n The al I%ergylrﬁ;ggl I ggm(ég’efagégdgﬁypeonoﬁgeﬁﬁéeg?gi?%ﬁ%saszf ngﬁglve
hours forcamtiodi.ng body sensitized with the antigen to express allergic

response wth i a%mﬁh"ﬂ%drﬂﬂ‘x’ﬁﬁenb}{uﬁmgﬁzaﬁ rYY)no f&ﬁag’sfiﬂlﬁé’%mﬁéﬁgﬂ

again with the antigen onenon o erculin
representative “afodel M@ralar&@wan Iﬂé@émmcwombnam—im dNabl26.

"tuberculin tesyh70 HAGOIHWNELLN Ao W&iéﬁé‘i'&%?ﬂo&;}‘%wﬂ?ﬁ' on
of tubercle bacillus has already been established in an ani nmal

Spectfical Iy, tHeS eshumar Githictremmals A rongskona b kbeediyl J¥abl128.
(puri fl;ad |3r5ﬂ pr“Qtaesl"n (Ehe_ﬂ’rda\tﬁtdri\/ﬁ. ri%lﬁ[é.n Qu ity Qﬁoﬁcﬁl@lcﬁ&m@él \é@;ﬁti/@odaf JMabl35

O ore 9 O 1T, AR P eRL P IS Pl Ehe o Sl SRE SR

i ntracut aneousl“yBQl"\zemmrararaIm-rmimart haeT TEN omoﬁaxwoﬁélshnmlbedylesaahmvhe
i njection sitegi asyr Qur.s &r t he_.i_nj ect.i resence
of infection ogaéﬁg‘gr%#e&gam 1'TUs léléﬁfbbe OF; aaﬁgg‘lf? ngd:egﬂ Pﬁefﬁgf’é? 5°
axi 2 eadwr sHe ¢dse e wjlourdvigsTogelhe ﬁmzimesaoi:saihlmabthy lpeer sémm* dohemn
the subj gact wllshnﬁﬂﬁb' Ke a'ﬂoIgII I.Shél.‘é 3{&@&&?“%09& :I;n»g'ﬂg) LQ?QQBQetest

subject is‘false positive; nm or | onger en-the subj ect
deci ded }§@§’Ptlﬁ§elnD*éhayEéIOéP-férgﬁégna‘é%@‘él of cthav T Iegdldly dibarouighntihiet §ixed

i ncl ude, l%ph%by%éa'ﬂé'a%tﬂj}&esniﬂﬁ)e type hypersensitivity transi ent |y
induced by a spmll anpunt_of protein or the like, contact allergy to dl‘3Il_IJ(Ii]S

such as picryl TBRIGHT et affllén%n@b?(?ﬁ%Sﬁ%ag}@uf}ép%?\éé’@qr&@éééﬁono?f (
al | @y asyhedahedawidh igicRfx EhbRiagtd AedL: oF cedll! 986N £ S @fdn), andWehé

o b BBt R B L Y o BRI S s Sea apimcdsT SV
Each description in the figures shows the following.
“control mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“CDB80 + 86 Ab”: Themixture of anti—-CD80 antibody and anti-CD86 antibody
35 “SAl2”: Anti-human AILIM mouse monoclonal antibody
“CTLA4~-Ig”: Human CTLA4-IgFc chimeric molecule



In this test, the inhibitory effect of anti-AlLIMantibody on del ayed-type

hypersensitivity (del ayed allergy) was eval uated by utilizing the

above-nentioned tuberculin test. The test was 20 conducted as follows: Each

of cynonol gus nonkeys (mal e, 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 sens itized w t hBCG (Bagi |l e de Calnette et Guerin), which

is an attenuated live bacterium of 25 bo i5ne-type tubercl e bacillus, was

anest hetized with ketam ne hydrochl oride (I Org/ kg, intranuscul ar

i njection), andridiere &by strearsofthehénh dist tsaye ffe dndncat esll belrolifasation

i ntracut aneous! y._given w a.quaptity of _0.1nml to each_tnjection site (6
i ecttoni8 HEs aedn OF drat To AL ey T et et BeaberRatr Jhm " conb
i nj ecti onE30Q sitlkePBMC bife asanpinelweeeal Bhy mersdmontgienor G 1y Ivalr inuweethuman
sol ution hu j - L] . | _antibaod - : ... 21,
10,9 at eaBkit AR et o TRl e A eap Rher At B RsTtsten e OF
salind; tBe T1:tehisethsolighi sheoftikgdnAymphpchteameActibnsori¥eRbnal 3 5
ant i body (JMab- ; ; 24906 ati sach LR j i t ubercuel,in
(4~,911nl of ph%lg? S’Iegécl%ca . g%l ?%‘e) l 121§H§3§§ er8§8 ait%s%%ﬁti%?cl(ogﬁgk(tb%]
as a cont tbymidaye s ap x8ASEoTROV L of lavesnveceildl Pyodvarrablen stadibitdel
anti-infl gapatghya 808t s EhedBi £8k0RBnCAncrd¥on! Orlenat teaehshnp1eStion
site) and tuberculin (4~,€[ 1ml of physiological saline) as a positive 5
control; (5) 1:4thXeSaFLePdn2be REMAALARYF: KLH nonocl onal anti body
(Exanm e <2-2>; “h21RLHOg Rim&acthtiijd heRoslbah laafdtibbay cal ian nedralcgilen
of physi ol ogi cal saline) as a negative control. 24 hours after injection of
each sanpF8"“ERé major axis and 10 minor axis of redness at each inj ection
Site were neasur&dai-ol et ehnmae artte -areend I hemsednbssal TheibeduliMabd 36 .
shown in Figure, »The resul h t ednes t d- y
was significantl gg? nh%‘frflaela ?%tgnglg&%g%u%ﬁ%%b?%%? ejdgxtqgli %jrlgg%?% %P??Lﬂfﬁgegﬁ
anti- Al LI M ant i bb3l s, hasagoaphtedumehhAThEMcootoolonall apgabede 639 .

groupss . The | nhif?&)’:0rl¥urﬁ£§e§£t¥\@ﬁuﬁgﬁpgfﬁ?llllem&q?I:.Ih f5 Of ?éﬁ%ééﬁ%gﬁh?br

anti -1 nflamrator¥ drug used as a §05| tive contro anp 12 Anal ysi s
t he expression OF4Rf LINVIPANVARESUSURRESHEEIMOmeROpAP At 3NGLPALY & 2P ®E sus

host di sease (GQVHR £dY a3 t8t MELM tdr-@ Mafdat ¥not dd 55wa 19kkaiarednof
bi opsy from patients, who were recipients subjected to trapspl antation of
ec]génf’él?‘éggn

al | ogeni c18r'5#¢ FsSnPdofot SUBHAI had G9&qad PRALERY PR P "donor
affected wrt hwaehtmeMr ChrOoMmdn@lahlealehyupehesh disgaser{ @HWardbe. t25t

t he tyansplantatipn, was anal yzed b C nly used t hod. Ti.ssues wer
stai il whERPHES b e iar AP RoRBE! Bra Laht RSRAL Thenraers
prepared Lgmphecfrxanpkectésesi fEaRabove. Anal ysis was carried out using 33
sanpl es form vagj is es.coll ect f i (28 )
2 el as 5 sabr deui o RER BRH AR ek A R LR e o 0ERY
as fol | owshynidim posiani ¥adesashdoings levahdf weld protdfsaaplen, gndihe -
tissue: 1RoliobnBa2alphessbus! eRBCBONLEAYELCERA LR 1l tlssalRhGIOL, COl ON

tissue; were a tained fromacute GVHD patients. AlLIMpositive
reactd®n was fobdel | #3°HiPEIE SBnBhestsgusRs nskeesyEhe| Foble¥ind sanpl es
of colon disgyeo1VhighrwepataliuRRhaicned/fHam sbLoRI foYBDoRALI £At Sbody
Furt her, e\|C11|5|8g4+p80631|&1t3 h \:/'eI‘he mixture of anti~CD80 antibody and anti-CD86 antibody
“SAl2”; Anti-human AILIM mouse monoclonal antibody
“CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule
30 Figure 57 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy person “donor
F”, with PBMC of a normal healthy person “donor E” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR).
35 The vertical axis indicates the amount of incorporation of [*H]

thymidine as an index showing a level of cell proliferation, and the



129 reaction was found in 10 of 13 sanples in which significant |ynphocyte
infiltration had been observed. Exanple 13 Activity of human anti-human

Al LI M nonocl onal antibody 5 to transduce costimulatory signal in nonkey T
cell The experinment conducted in Exanple 7 has denonstrated that the human
anti - human Al LI M nonocl onal anti bodi es of the present invention are capable
of enhancing the proliferation of human T cell via controlling the human T
cell response, specifically, controllingf0 the transduction of

A TLI M nedi ated costinulatory signal to the cell. In this test, it was

anal yzed nahatReiaar 23ats tddiinge 'HHiQfe!rQlfb?étﬁ@ﬁ'QPdtﬁé %égltbsamﬁ%gw ty of
enhancing cellproliferation of nonkey T cell by the sanme nethod

described i n EX&Rpl 8SPCTiPRiPD BN (tieof Igu e i Pos 1thanel h%%h%gCD?)

monocl onal ant r\aa@y-sasﬂ ( BRnEhas At Dgeny m&soéléﬂéﬁdaﬂ\tmo@éﬁ%%o%ah%g@&%@
(PBS) to a fi concentration of |~g/m . The above-prepared human

ant i - hum&R™k IrEﬁM monocl onal anti body JMAb136 was diluted with PBS to a

fi nal5 concent raUMQB-—QB640~hlgiarﬂ anﬂ'i‘r&uﬂﬁ&rh Mdmsmrmdmmmlwa h@l&b136.
diluted with PB

trat f_antib
(40~,g/m - 0. 064§§§ aaréiér’% %&S g&g&%ﬁ{&@%ﬁ{}; ﬁgh‘%’ﬁ Bbd%a@a%%-
wel | of 96-wel Plﬁ%rophanaes andd ~twaked AL ardriedigredl GBt Nivdue | amneh139 .
ti body SP34 t,, / 2 h d t . i -
AL LI M monocl ona S anti DSBS 158 0. Aart OOt i - o9 oot PiEles,
wel I'). The pl at'édlver @WM@W@?@H@W mmcson&baanBQdnyMahMl.
ant i hpdy sol ut 208 LeEg Mardrdedsnand: eeh &@kgf\gaényggﬁeeﬂ Brbh PR M0,

PBS. After the RPM 1640 nedi um contafnin
wel | (109n lhmas)e Ofaﬁﬂlt"-ﬁélﬁga?é%e]v%@r érioﬁ‘caba@émaéth%a-bilﬁforpersmm‘doflfhus

respecti we wekks pAMENSEPA al@Ema30 Mae P AL M taddier ant ijodihes JaentLoned

above. Cont'r Qi experiments_were carried out_in the sane manner using plates

coat ed WSERPhERRARaRREE- RERL HDRER F PRI Teft i Dhdyhe asis:s sdeaued phevindnsd

Exarrpl es)lyaphoeenteolrcaidiend egrir)st ead of the human anti-human ATLIM
glcé onal antj Fodl es 35 The m %bgl at es coated with the antibodi es_wgre
use A

n the fof FBWSH" Ja%%Ja)?§ls 1 FDepRBBYPA o PGP TROTREY OF @BIIH]
suspensi azhylﬁ&dilpbeaalarblloméxwahowmhdgectl@dre‘lr el egsmmrmk@mfmkﬁyxs and the

nmononucl ar .C refrac |ona dby. dansi.t radi ept_centrifugat PN usi ng
NycoPr ep 06'}? %ycgrafé‘(f’) ¢Eor enézotnc?etn‘rtl:egae‘&poer}l Nt AT L‘S ﬁ% .,%aa P-fdnkey T
cells were sepaaahedefslcmn:ptthencynortblegﬁsgmlsephm«mrnmé eﬁawlelm_:;by usi ng
anti - hums n qy, 7 Rhar

RPA- T8 B% gﬁgr" & rr'n‘II ny | %%I;E?L rzr%lﬁ“?g 4%% d‘?%vl'?‘?’gnyu ﬁ“’ﬁi ‘g%tu c
Sor t4&} . TCEQPH %am' WiEe féxerne ﬁécanjtsh@%o hehabydamtcbantwm&a@/aﬁttlebds

wer e “SAl2”: Anti-human AILIM mouse monoclonal antibody
“CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule
Figure 59 shows the inhibitory effect on T cell proliferatior =
in the case of culturing T cells from a normal healthy person “dono
25 G", with PBMC of a normal healthy person “donor F” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reactions (MLR).
The vertical axis indicates the amount of incorporation of [*H]
thymidine as an index showing a level of cell proliferation, and the
30  horizontal axis shows the conéentration of the test samples.
Each description in the figures shows the following.
“anti-KLH”: human anti-KLH monoclonal antibody as a negative
control.
“JMab-136”: human anti~human AILIMmonoclonal antibody JMabl136.
35 “138"”: human anti~-human AILIM monoclonal antibody JMabl38.
“139"”: human anti-human AILIM monoclonal antibody JMabl39.



10 suspended in RPM 1640 nedi um containing 10 o FCS. Thus nonkey T cell
suspension (1x106 cell /m) was prepared. <13-4> Cell culture (1) Culture
using mcroplate coated with anti-human CD3 anti body and anti-hunman ATLI M
anti body 15 Siman T cell suspension was added to each well of a mcroplate
coated with the anti body nentioned above and the plate was incubated at 37C
for 2 days in a CQZ incubator. After the culture was conpl eted, respective
m cropl ates were used in the foll'ow ng a?s7says: 20 <13-5> Determ nation of
proliferation activity of T cell Methyl [~H thym dine (0.5[1GC /well;

Amer sham Phar magiay : wasmasdec tieheaah AWILIM mdriw Idmilesmafiteydy Ioakatd on,
and the plates, i ncubated. at . 37C far ours in _a.COZ. i.n fter
i ncubation the |§;S V%@f“@nt e B‘r?ne%léqurlq é’roscwkaﬁrﬂ')lb# ﬁ'{?aﬂa

25 Harvester. Bibaegquedtsilyowd mhef ihhebsd teeyeedfeed af ARG dusr CBnHﬁUﬂ.Sté)ﬁt

| onger and.then Mcr n 01 . ,Packa was _added theret
Radi oactls\}l )}:aSTceﬁl—PPn‘g%?p%Jf aJIt éah&t C’\C%‘SILDI géa‘iipjp%él%% FEREYFFPEBF ST (9
measubed lymnphoeFteatsd @rigriT ORLROUNT) ceblarfmoyrzaenbhmadié@raéﬁhgrpe'ﬁrscm Tdonor
proli fer?&" 0, Al LEL LA u%gtﬂ]@h %"J@eﬂﬁ&‘iﬁ rno'r?na%.h?l\é@lltﬂ Q%ﬁ? ‘&ondpe

result of thi's assay s at siman 's caere sign
proliferd&'edrdepehtiinganit fdecoreesr ¢atdfohunhnt GELALT 1% o%ﬁewrlc molecule

m cropl at esver %ﬁ@@é‘ﬁh%atlhai‘ﬂé ':Ln'&':«".l%ﬁ@eé'ﬂﬂ%ﬁ@ﬂﬂ‘é E‘f@éllﬂﬁdpﬁ%fofw

nonocl onal anti bod y or nmouse nonocl onal antibody) together 35 wth
ant i - hume@f IsHidie aPhan rdklex °£|%léﬁ§iﬁgjf@§§ft 1 prelpdrEntaani - 2rdan

Al LI My Jtl'?elhoﬁDﬂ@ﬁt@DfoﬁdﬂihEthﬁésOtihé ke nReaTeat ibnkest it‘é@@é‘hﬁb@ié‘ﬂcé@.
nonkey Al LI M and have the activity xegul ate the functi O;}@ .monkey
AlLIM Exanpl e E2ERESESGEIOMER 157 t&?@t KIGUESS iSRS 3 “d&@nti fying 5

subst ancea:mpalﬂse' :0fhbinmick thgrd 0 £ARLE M CB8 0°\|al:ﬂ‘d‘sﬂb|ddg'aﬂﬁid Anrmt—la:@d 6oén1EL1chA>y

E i I t t abl ed t
((qugfl%/r?y St g?él 1 ven S % V%'SQI%SA?T_?I!@%% aorfdce 4M l'i gand
(B7h/ B7RP1$’HH‘5'0/ IAln@GB)hum‘Ehne AJITI T imulues eo fmdtrives Imat dilo chrdeidad bed bel ow in
det 1
by Bt on-on EAGLEER R B e ot Frbe A LA ?ﬁxlfh{?ﬁﬁd%%{?eh@%a
sol ubl e HAFEM mpEPWﬂanénanthﬁwaP@) mmbyfqmtmafaﬁcée kgsinsthe

Sanpl e Thesd0) Lawh gtnz?ﬁ‘g@lfﬁnﬂﬁcﬂlﬂés%ac]tio(nl)m%hﬁept@vdéhl@ H@Bm( SOMEARED
Bi ot echnol oa Assom ates, Inc. )~ (2) Soluble human AILIMIigand (fusion

protein B& PRESER! T 4RBPF LR Arve%R)i TAT B L HirRth WEAR ZRYCEhEreBna tRemal

regi on ofpdury dddn MddRoFine ProtQINtYRSd Rhed §e Pantd e fMRinhedctescr i bed
bel ow i n <14 2>; &P) Bi %feyn | abel ed sol uble AILIMIgFc; The Al LIMIgFc was

pr epaped ing the antigen obtair_ed according to the sane
nmet hod as descrhbecdiledrdkbs iagpkbatakisandin A c¥leI0A% f Bxasgpdiea 1on

grg)zﬁkg_nd o\@%ﬁé?ﬁg&%él@l(eaggl &n nd]é§c g%)%ﬂe (gegorneee 8];5 ct:ehfl % ﬁe@era \llgrqt Ol %4
’ the horizontal axis indicates the concentrations of test substances.

Other notations are as follows:
25 “anti-KLH”: human anti-KLH monoclonal antibody as a negative
control.
*JMab—-124": human anti-human AILIMmonoclonal antibody JMabl24.
“126”: human anti-human AILIM monoclonal antibody JMabl26.
1277 : human anti-human AILIM monoclonal antibody JMabl27.
30 “128”: human anti-human AILIM monoclonal antibody JMabl28.
"135%: human anti-human AILIM monoclonal antibody JMabl35.
*136”: human anti-human AILIM monoclonal antibody JMabl3é6.
“137”: human anti-human AILIM monoclonal antibody JMabl37.
Figure 62 shows the inhibitory effect of various control test
35 substances on the proliferation of T cells in the assay using mixed

lymphocyte reaction (MLR). Tcells froma normal healthyperson “donor



(4) Human anti-human Al LI M nonocl onal anti body (JMab-136; descri bed above);
(5) Human anti-KLH nonocl onal anti body (negative control antibody; JMb-23;
descri bed above); 30 (6) Phosphate buffer (PBS (-); N kken Seibutsu); (7)
PRM 1640 nedi um (N kken Sei butsu); (8) Fetal calf serum (FCS;

JRH Bi oscience); (9) 30 o Bovine serumal bumin (BSA, Sigma) ; ( 10 )
Tween20 (BioRad) ; 35 (11) TMB+ substrate chronogen (Dako). <14-2>
Preparati on of sol uble human ATLZM | i ga®® (fusion protein 132 (hB7h-1gFc)
of the extracellular region of human B7h and the constant region of hunan

| 9C1)  Tod@ly, JNA APt GPALE G, (1P BB ERG 1:PABLAL 10haade AT r?mf  “donor .
mononucl ear cel s in t same manner as descri be a e above .
cDNA wasB ‘s prietres] Itag s éﬁh e RImSENRS] of o dna RIA L8k 1) cagmarrerrmla@@lhmd

by using SUper'ﬁ?é ’vQEtEEQQ@hg iﬁéib?ﬂe%teeéﬂx&%t Bercd1 19BN h &SN ration
Synt hesi s (g RL) . Subsequently,

(5' - GAGTILT e@mr@:@@creeewﬁee%degsse ¢H 9:L BYPlhkoragien . awil
rest 5i Ct4100 hodi® ARd13aRA kM dicates the concentrations of test substances.
(5" - CACAGGACAGCCAGEEGATCCCACGTIGECCECG 3',, SEQ D NO: 40) havi ng _BanP

restriction sita RtdehEFiPFLePetli FBSehdUNEse SHOYSyREE £Rd 18YAPResi zeu to
anmplify QEM@ engsodimee Enhﬁt&&'er@ﬁddﬂﬂ-@l)Hoeghﬁﬁ]baﬁyfw{fﬁﬁnﬁh.ht%Elaﬂ@tf%ody

(hB7h) , Uy usin tenpl ate and the pri parr 15 PCR
was cond{fﬁ%%l ﬁ?EbaﬁBmanD&IﬁglAéggﬁg RRGE Sa i@ §ﬂﬁ ajT i ve ends

t her eof ‘3wl ar nrmgttmﬁnancadr_.mg inbea sex tnoaeelllowmadr al’rﬂ:g.lb@rdyof hurran B7h. The
resyhting POR praducts were dlgested wioth sol.and Bahl.. and fLact honed, by

agarose gel eIe r'ophoresi's i solra YBan correspon |ng 8 Hbout - by
CDNA f r oAghielid , mahet 1 awsl m@hbﬂ%i@ﬁ chen paud. itfleer adionaodl Futal ls egn ot of

nt er est g, cl i I I I pt
II I SK (+3 %%?ra%q{g%ﬁ)qce re- ges?‘t% %tiﬁgl (ﬂﬂng;%%eﬂll%S\%gmBgr# dI P
t hat t heér&DNERY rizefreen t@mezr Ed wetre m—tqu(iﬁuef@@omlﬁr@ PﬁMCéxfrqneailmmal

regi on oie MRy BER BV $SEleReIIG-aRal KSley Hﬁ%ﬂ%ﬁb@éﬁd&@k%maﬁt@fﬁﬁ@lfd{f
DNt 25 sequencer (Applied Biosystens). On the other hand, DNA encodi ng

of ﬁémarFng@er BOIBSPdA-partner was prepared as a BanHl - Xbal DNA fragnent
(about 3kb) n.bde dbgﬁi'&:hmga}élsoiﬁéﬂbgté§%e &eddnt ¥8 kel 1R rl3R daididh £ 1H90;

prepared g al. (.,at, th Nq'r‘?e chusett er al Hgsgr %al vvit(jg
BanH fiRGarmitire #7 AgERESEONT TR AS8X GRso ﬁ?@&ng%ﬁ Shfhige®r eions
of hurrantﬂ'@;lﬁarl@drﬁ,alaadl@irﬁiid&nee%h@de- Bantkntraghent cchecedtnmideances.
extracel | ul ar (5 ion of man B7h ésh B;g)aw .and the BanHl - XbaT fragnent
cont ai ni ng exonh %]ﬁc%%l %% (%B%r Vi § "I gFc") of human 1gGL ,
prepéred as desawibeXiLIBS: dbhones amsrie- Kb oloowed omatlo aatpbedyi dpBh veszatipte | |
SK (+) (Lscgrrgfggene) pre-digested with Xhol a~zd Xbal.
“JMab-124”: human anti-human AILIMmonoclonal antibody JMabl24.
“1267: human anti-human AILIM monoclonal antibody JMabl26.
“1277: human anti-human AILIM monoclonal antibody JMabl27.
25 "128”: human anti-human AILIM monoclonal antibody JMabl28.
“135”: human anti-human AILIM monoclonal antibody JMabl3s.
“136”: human anti-human AILIM monoclonal antibody JMabl36.
“137”: human anti-human AILIM monoclonal -antibody JMabl37.
Figure 64 shows the inhibitory effect of various control test
30 substances on the proliferation of T cells in the assay using mixed
lymphocyte reaction (MLR). Tcells fromanormalhealthyperson “donor
C"” were co-cultured with PBMCs from a normal healthy person “donor
A” pre—cultured in the presence of human CTLA4-~Ig chimeric molecule.
The vertical axis indicates the amount of cellular incorporation
35 of [*H]thymidine as an index of the degree of cell proliferation, and

the horizontal axis indicates the concentrations of test substances.



133 Subsequently, the plasm d was digested with Xhol and Xbal to prepare a
DNA fragnment about 1.8-kb containing fusion DNA between the extracellular
regi on of human B7h and human I gFc. By using T4 DNA |igase, this fusion DNA
fragnent was inserted into an expression 5 vector pMEl 8S (Medi cal

| munol ogy, Vol.20, No.1( p.27-32, 1990, and "Handbook for Genetic

Engi neeri ng, "Experi nment al Medi ci ne, suppl CE{BE Yodosha, pp. 101-107, 1992)
bet ween Xhol and Xbal sites, to constru a pI asm d phB7h-1gEc. Mnol ayer
COS7 cells (ATCC CRL-1651) cultured to be 10 sub-confluent in DVEM nedi um
containing | OOEEehalﬂeealripsaburmanathamfiugidrleisn,sh\w:rse theafsfldomeagw t h t he

I id - I : f ._Th

[ anaf or NEBR0el Fe et B ATOE 5 npr Sautb oA BRaY By b ar ir LG S oM 7oy
ser umfremIgSE1'04Amtdl—hmnhnr CP23 4 ayGsl nﬁ:%ﬁbﬂo@ﬂi{bnﬁs gntiikfadgd by using a
Protein Gegephar %E%tlakhh%ht X 7620 I AR Fha n%af qb A ‘;]O' lows: The

above- nent’i oned cul ernat ant” was centrl uge
cent r$f ugal supEngat:arﬁtS Sﬁlﬁhes the thl@g—itmefrﬁn%ﬁm Oﬁvastroadedlwrﬂmazatpfmmrn G

Sephar os i er..
Subsequeniy AppicEptliaRLEsEaLL D BE RS HEd At MTIe BULAL P cne
el ution \n@§aﬁeﬂﬁéﬁm}9ﬁ€i R yapheIcteo FF Siertien IMIEIBI el i &¢ld@ Grponavesrmal

recover eﬁe%ﬁ.@h’i{hﬁgrgbﬁ' ¥a&sh 208t Nad rdhashhalg: fuy fweirth PBRAICQUESEM L aIa'lerm

buffer was changed twice or nore. Thus purified hB7h-1gFc was obtai ned

<14 -3> beIa&ttIhdrPetﬁsoaht@%%Aarﬁr%oq%%r%haﬁ%RIW%W%PEIW@#E?L%YIIQ
react o on chieteeqle Poiigicnalk .sol utions (20~,g/mM) of anti-human AlLIM

nonocl onal anti JMah- 136) . and h anti - KLH al, anti bod
(IVhb- 23 as o TRBG R e s D AOREP O FABTROUTT B i 1 L S P S o 1
| evel s, &Ifd[%fa]thy&ﬁmﬂr& £200AN ndas oﬁnﬂnmeiég&md: afmwhsblmﬂhaﬂﬁ)eﬂ\ afnd
FPM 1640 um cont aj ni ng us vari ent n body
sol uti ongg\%e]:}%fﬁ red 2% oan&)l‘I:cg ?%%ﬁ? I g&clf f{%% et %I%S@%%éeso
concentration D’ehgi:rrh?taasoaddedet aseidil@ﬁnst he prepar edsol utionswith

vari pgis concentrgth Opg, » ThgLe 'éﬂ%%%éfﬁﬁrféerggéﬂ@w%a@ ’&?daﬁ’eé'?%jh\ge

i ncubat ed at roomtenperature Assay
activitycemntaoti-- Al LI M nonocl onal antibody to inhibit the binding between

hAI LI M | gFc andJﬂgﬁhlk@Fc HRAR- Argﬁmry@ﬁa@ﬂﬂﬁﬂpqmn%aqen&@lalntquo@ é!!@lill
mcroplate (50~ 1/well (800ng/well) ) . The plate was seal ed an

i ncubat ed 5 at “32€&"f aPunaRoaRtishrieRo A ikdd! F@r?ﬁ\?é&nﬁﬁ-o%@ﬁ%ljﬂab&né ‘t he
gleIBIys gﬁr (elglgs h%dwl lthmanmféglljasmé&@&)nm &&mqlumtll )ﬁnﬂ?BSdg'OU‘Malbm?ﬂg

) ~ el was added to eac ocC unr.ea sites.
The 9f ate was séa\lggd gHﬁ‘aPnEHBét R #évﬁqofnof% l?r“a ﬁl uﬁg?g&ﬁia ‘t he
sol ution was readged, handnt Aenithemaal RILTO wane clasadd a&‘dlblmely iMiab 1BBS

(120.1). Subseq;%tr huggﬁhaﬁéppgs 3‘0. ncggI IQO& %g.?gd 5%i§%é33;Mva§sg%dded

to the wells [a™"was sea ol ut’i on
was renovea frdﬁrﬁééchhmhh aThs—hehes MMWMM@MB&W@@W@I@YRPWP@@G -

medi um cont ai n;@g %Q & K %Helinﬂaslﬂas Wgegfféc@ & é&%ﬁgueaﬁlcy@l F{%’%tﬁg

cont ai ni ng 3. ormalin (100~ each we: ~1, and
pl at@> vva§u|bﬁdi%l§?éd0@ntlI%é’rde-rlfﬁrtﬁqﬂRré§f E';ocaﬂ@nw&he PéﬁﬁVe‘éISH‘%tﬂJé%

vel |, and yib@ owoh bS48 oneaet) 3 ti e@s1 Wirk-Bn nclrr@airﬂéﬁmgﬁybb%@@h)“donor
Subsequently Streptavi di n- HRP ( 50~ 1/Vf| | ) was added each wel

he
pl ate wa&’ s@&l‘fédc%nﬂu}-ﬁéﬁ%t"@&%t Shér Fegret BePth§oP?ﬁ%R °n°r
Sol ution Gwalsréea@yﬁﬂrécn erm €Ré Ipﬂl&ﬂénc@rcﬁf hhmaﬁlmzeazm@ wRdhedid rié et h

PBS cont ai ni ng g 20 (12 % g uent VB bstrate chr.onogen
(50~, 1/ vel 1) waSeI&H FoRd T gt F25R S{%arb?‘ég% &f SRR R b A
t errma(r at oife [ Tt thiniimet es aﬁsuhsxelqueof |yhe ZNgzelef of iczldcpdoflsfetdtiehl Jarwhs
added to t éB OOEtEQE& Hedd
measur edtgftgcgm\!\ﬂ engft:!%l73 %{) éT%E %ggg?ﬁ}ggecu I"ar VIgceasE
Each description in the figures shows the following.
“control mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“CD80 + 86 Ab”: Themixture of anti-CD80 antibody and anti-CD86 antibody
35 “SAl2”: Anti-human AILIM mouse monoclonal antibody
Figure 67 shows the inhibitoryeffect of various humananti-human



Results are shown in Figures 74 to 76. The results showed that anti-AlLIM
anti body had the activity of inhibiting the binding between hAILI MIgFc and
hB7h-1gFc in a 30 dosage-dependent nmanner. Accordingly, this Exanple

i ndi cates that an assay systemillustrated by the present nethod can be
utilized to screen and identify substances capable of binding to AlLIMor
AlLIMIligand (for exanple, antibody or rf%ﬂthetlc | ow nol ecul ar wei ght
conmpound). 35 Exanple 15 Activity of hu anti - human Al LI M nonocl onal

ant i body 135 to inhibit the proliferation of human T cell associated with

the transducti @Bn8t1ATAL M LKL Egand-wrdi it ed st iMH 0~ ke31gnNdh +he

was anal yzed whet her or t the anti-human Al LI M nonocl onal anti bodi es of

the pres@Rfa¥ nVetRY dh- YIRRY 1y TeGtHORy (AR he B 38hhsddem snnermal

signal nrdhathg pyribhl Nﬂ@ﬂof heer swkk f @ Ceo-odu vy Tricel |P,BM@%SQQoﬁlnat1|§'§rmal
effe,ct of the hupan anti-hunman AI Mrmnoclonal

bi t
ant 1 bodyEORLCEF PR TRTRET G FHRHE S oA P ForaA LR CRA4r o
Al LI Mhl [ ghm%%gBEhMBIlEEE{Ml@LSOI LICOS) . c15-1> Dilution of ant |db?)d%/ éo h
Ant i - hurman nonocl ona s diluted w
phosphat e buf f &P< (‘BB P H¥F ﬁﬁ&&éﬁ&&ﬁ%ﬁ%ﬁﬁ ]]qlf"}\ﬁfar LHRRTRIFH R
human AI bf M H]gduych ichBEha b gite )i ngteepaf echalieger ewas £ did 1Lt edoliitte rBBSoh @nd
1 paolfEUd AL 49201l odbes AHd BOAU-ARULL BT ST LNRLa ! o

wi th PBS repare vari ous conce atirons o
(40 tg/m-0. 06<24trk3¢m Jotatbonrs epat g fofl Lwweropl ate with anti body Each wel |

f |1 w i
ant aody aﬁscgﬁﬁ*%@ﬁﬂ‘é’éiﬁ&?ﬁ"iﬂ%h o R A R o9t Hisative

(40~. g/ nFODtGG ~g/m; 25al in each well) . The plates were incubated 20 at
37C for 2 hour 5JM§b'b§§GI4’Jeﬁhh1‘ﬁn atrb@l%mzhat}pﬂYLﬁlqHéh'o@:'l%n‘é@.r&@lb%ﬁﬁfﬁ%l?tnd

each well was washed times with S. After the wash 1640 "nedi um

containing 10 ol¥€S: V\%‘émaolﬂdéatﬁohéé‘éﬁ RN mopoelperl) aé’ﬁdbtol’i’é’ HMaPds Buer e

incubated at 37(3§ar Hubanranthubumespagtiive asblcs odh 1t ke fibaides Twane 39 .
coatlgd 25 <15;3> Preparation_of human el | susaenm on Peri phep@% bl 5od
e

ol lected f+oMh ho Wﬁ?nhgﬁttlﬁyuﬁlgflséﬁg‘%glnﬂ‘of“ﬁg RORIN GO EEP e
fractionated byldensi hymgnadheht-haeanr |Aﬁ:m,gm hl@lﬁloldﬂ.lolmglL)amﬂi(bﬁtd@'p Jipaded) .

pocor 00 L0 PEREEPYL R cBMBhsn QU Joell o aeparalefl Lamd he

human 30 nononucfear cell's by usin at’i eny|
and a MagwestanSesten .tlp mqlmﬂtm oefeﬂ?ewiheohrbwhmlarsgaa using mixed

hemacyt omsﬁocgﬁemath@nl sy e %Ué@ffg%q M“mnoBFM 1849 i gﬂegﬁ@ r%@%& ng

10% FCS supplie human anti - hunan Al onal ant
(20209/ nf § Wemmwb@m%m@nﬁﬁ%ﬂ% TEEws ac abrgad yxeaétbwepar@@m wedonor

i ncubat egdr g{rd E@f@f&?{f Hhé ﬁﬁsé@cé’"o’fuﬁéﬁan Huptey -2 ichfkErieneel ahale .
anti body JNA b23 (20~ m.) was, used
he vertlcal axis 1nd1cates the amount of cellular incorporation

of [’H]thymidine as an index of the degree of cell proliferation, and -
the horizontal axis indicates the concentrations of test substances
25 Each description in the figures shows the following.
“control mIgG”: Anti-human CD34/IgGl mouse meonoclonal antibody
“CD80 + 86 Ab”: Themixture of anti~CD80 antibody and anti~CD86 antibody
“SAl2”: Anti-human AILIM mouse monoclonal antibody
Figure 69 shows the inhibitory effect of various humananti-human
30 AILIM monoclonal antibodies on the proliferation of T cells in the
assay using mixed lymphocyte reaction (MLR). T cells from a normal
healthy person “donor G” were co-cultured with PBMCs from a normal
healthy person “donor F” pre—-cultured in the presence of human CTLA4-Ig
chimeric molecule.
35 The vertical axis indicates the amount of cellular incorporation

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



as a negative control antibody. <15-4> Cell culture In the sanme manner as
descri bed above, human T cell suspension (100~,1/well; 1x105 cells/well)
was added to each well of a mcroplate 5 coated with anti-human CD3

anti body and hB7h-1gFc, and the plate was incubated at 37C for 3 days in a
COZ incubator. <15-5> Determnation of proliferation activity of T cell

Met hyl [3H thym dine (0.5~ C/well; Arrer ?am Phar maci a) was added to each
wel | of the plates after cultlvatlon the plates 10 were incubated at 3
7C for 6 hours in a CO~ incubator . After i ncubation, the cells were
trapped obh&HokifzidniterlsakPackatidjatus dse r@rﬁ:a@ﬂ:{tal‘ﬂﬁfdt&bﬂte&b&ﬁﬁuaﬂbéhh
the filters vver drled at. 40C for 3 ho r,or longer, and then Mcroscinti O

(20~1/ wel | ; % SRR Therdt o OH&%Y%aCtI vity of 3H incorporated in
the cells trapp‘mmﬁm'flﬂm abf indSHneasockondy antfibeduntsen (EGRtive
COUNT) to, yze the degree of T cell proliferation after the culture. The

result is SROWA in Fi gures 77. The result obtained in this test showed that
human 3T cel | s grE¥ekstph Ti bm@n@n&epénman@mﬁm@mﬂt aatJ-Wy)ﬂMhhﬂxaﬁ

B7h-1gFc (in 20441 ASSaYaAISi 00 L, QLS#M& rEchBd&PAnéi‘ Q@fb@ fuab13g.

addition, the anti-hunman Al LI'M rmnoc ant y SI gn [ cant
the proliferatibmdt: Huiear Rl TRungs A ! menreienal ttikadh @fﬂblﬂﬂ}rmn

Al LI M monocl onady gt | bogh£9 40t 1-0kikdd 4 Aernmﬂaﬁﬁap%mlW%&pﬁi !

associated with the transductlon of AILIMAILIMIIigand-nedi a

costinul atory si¥fhel: THERRMAP Heiungr Adndhciaie Bt P Horady Madd s

ID| nlst;i@d offhuwl?ﬂmb&df@l 79 L@wht @ 4 né&%&i“?h@ué5n§e%‘d’ﬂlbﬁd:yalba‘felva%]a.%@dhunsl?%df
ution of antibo ot her nti - monocl ona 0

CBD: Phar e NEErG SRS ALt B A LATBhRPt R IR FBE CPRGSOF GiF s Whors

concent ravb_ibdl—'oj/pé mm ceThe heranuEdh-agFcherepaget abbie. was diluted with

PBS to a final “}{f‘ééf"aﬂ AQ3:9L0.c The aakibady %%' W '€<9g \g’gs‘é%‘féé&er

diluted with P repare varl ous concenttations o
(40~g/ m -y Oeeﬂlegﬁnﬁ)lcmmGaz:il@Gam mef oénthilcodyp) aaedwnﬂie ant¥bowytal 18%¥is

Each 1, I 1 ti-h CD3

ng(r:]oc}gﬁn Qéajr'ffg?%%\% {%€3§5§E%ﬁﬁﬁ§$¥n‘§ﬁg§ﬁa§ﬁ1%§%( )25:2 :n gggﬂ wel l) and
human B7h- | gFc Fiaxgg nf10. Dowas-g ARCC-2BduCing eadttiwel 1Y) . oFherasimuss an
i ncubat edaﬁlél3ﬂ1§n$19rAﬁLﬂ@%§nocﬁtﬁ}§diqla?ﬁtﬂb\bdﬂe@eaﬁda'%hl%%}i %ﬁ't%b@? WRere

di scarded, and each well was washed 3 tinmes with ter the wash

RPM 1640 li‘r‘élﬂ“n‘%n‘?lcw a‘?‘fﬁ?@xﬂ”fﬁff’lj@ RS o e@ vto Cé‘&cl‘fe\?oélsl W("-féouﬁidwéﬁl ‘}he
and the ptatgstwegelsncubated at 37C for 1 hour. Thus, respective wells of
the plates were_coated, w the a <16- 3> Pre ation of nonkey T
o B peney orTCT P ERbT el O e e Tt BaTE T Y Bf VAT SRR AyAES
fraction fomt aihe ADCOBADduUC p@ractelviswas fraapaitedly, dedsthy tgnadioanal axis

centri fUQ?MiP Héé nghé\ly&gfég!%}rggggh(MCOA@CQG%ACCMd| ng to the

experinmenta nual S were Sseparated fromthe cynonol gus 15

nonkey nononuclBauxsel72s Sb}vwgsthg almhllbhmmn edife cnofhedr IMATATIY antibody -

( BD- Phar I@g@é\%a (%_111 CD8 anti body RPA-T8 (BD- Pharm ngen), anti-nouse
| gG mi_crobead I\X eny ahd a Magnetic Sorter. T cell count was deternined
by u$Png a hensdia tdrcalysidsy TRddepteswehe §idpeAdedcPRSRPMISBIOL R EIm

cont ai ni ngn Mk ag 'thUr&{‘se%TldﬂV'd%Qa%laOﬁ'lQB%bFanEhEO@MeJP{Bblééﬁtal axis
(20~ 1g/m2nand 10 o FCS to repare nonke cell suspension ((1x106

cel I s/ m )InHher 6% peid i BYPHeRl | TRIDaIHP R FOHR t e Wbdt eS¥RASEE ni nut es.
Human anti - KLH mignned orsalshous pady ifdea+23n( 28tgiik)y wBSmuakdyas eehbgaimve

control a{ﬁl %%%%y'to determine the activity of various human anti-human AILIM

30 monoclonal antibodies to transduce costimulatory signal, using a

microplate coated with human anti-human AILIM monoclonal antibody
together with anti-human CD3 monoclonal antibody.

The vertical axis indicates the amount of cellular incorporation

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

35 thehorizontal axisindicates the concentration of the humananti-human

AILIM monoclonal antibody.



25 <16-4> Cell culture In the sane manner as descri bed above, nonkey T cel

suspension (100~1/well; 1x105 cells/well) was added to each well of a

m croplate coated with anti-human CD3 anti body and hB7h-1gFc, and the plate

was incubated at 37C for 3 days in a COZ i ncubator. 30 <16-5> Determ nation

of activity of T cell proliferation Methyl [3H thym dine (0.5~ .G /well;

Amer sham Phar maci a) was added to each well of the plates after the

cultivation, and the plates were incubaf@d at 37C for 6 hours in a CO~

i ncubator. After the incubation, the cells were trapped on GF/C filters

(Packard) by s " t t

(i ed at 400 Fo Siopegine (AEESkEky HARERER tdend®F pglvysiaificn
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shown in Fi guridiorgre & Thehewsuinhghiared ¢l vty e@sthe eraricivatcommkey T

cel I's grex shouy fdpad vy werand mt%ehhsogaaqgnmﬁmomgsn@y%ﬁ?&&@&c

(in the assay using the negative control antib . In dition

anti - humﬂA@MM%n%%%%a AQhtHpbafcs |%|‘I’a¥h‘é‘ﬁﬁl9°PﬁﬁPBFFEH°PHe

proliferation ynkeyrdisel | sxid0ihadystes abbABrbbeabi hist WnTheiddW &b r the
i bodi es of the |nve ti to human Al LI M are

I |. ant bl e bi ndi
of humant PG TPEY artf THEMEY or & heshant 1P T Hihc b 1o SHITRR- T IR ef
ection d@@n&émfw&tg@ﬂl@ftyolﬁbmunamLIM e. , 15 HAMA (Human anti - nouse
t t h h.h t ti bl d
STTact) in antiBBHF phs FHCLT: LEATO bFabk Broia oty il g MO hifBody °
manmal - dega vesic bmhdbuﬁybstwéemso&nbie Xl 1w éd gantlisb oy 7h TheF @ntnbadyluds? t he
|nvent|qgliﬁwtg#fo&_géfgt §§I9$r?§ugncggg g%g%tgg%rnaceutlcal 20 Thus,
onal antrbody o

t he human nono . _of "the i AVeRti on agalnst Al LTM (partlcularly
human Al LI M die prerpecelit 2388 todpostes oabsoohpricsi g ©ive imgiemn for the

Tonocl ongh, ARELNRAY 0 oty ndugss hoste | AL G E0t | o LAUSEh DY WA Al

alil; and thu be used gharnaceutl al preparations capa
contlSol | FoRCen VRt By @f2§°%P LeghEaEMreactions (e. g. , proliferation of

cell's expressigignAld-I7¥ sﬁ)stw@kmﬁlpwgwta&iwytﬁldé Mrexphressinth €8bd Sy at
S expressi Al LI M~ and

i nmune ¢ to] sis or cell deat tosis) of ce

activit y’F GEP:‘F&“&%%&‘? ﬂ‘(&%&ﬁg nﬂ’)éﬁ&g]@e&"e%%lsl%l% ég%mglwam%
aSSOC|atembw$igE&mzam@ngdmﬁbnenAQLIﬂdkAWmedmgWed costinulatory 30 signal
b pr ovent variBUs th SHEbk et BLRoth ot BACSF { ALPRBDRPARs ddcrror TOF S He® SHE
Al LI2Iot neﬂmkaileﬂm:gnalamnx’oﬂ i rugpnﬁnohkrthl idtigprteel onsets anididirc gireegr edse of
t he dlseggE? né%?%léﬁcg%lg%}#%fﬁngtgkng phar maceuti cal preparations 35

cont ai ni hg uran an nonocl onal anti body of the invention or a
portion theredfimsrean’ adiawe lnhgbétpentactivity pbseaniais bunphiasitii-hutgm or
treat a“ﬁzﬂﬂﬁ‘é%clfs%l%@%@dl@s ¥ard flah @fcéjifgi‘éiif(a% t9on i EHIRQIA-
arthritis tiple sclerosis, autoinmune thyroiditis l'ergi c contact

der mat i t¥% dqﬁec,rﬁ@@epltaﬁuécasvatzm%mr@msﬁwcamgat:@ﬁyl@mlﬁtory 51gnal using

di segse, syl epbslapeiseprtBaNBti@sUSdIId mEepenadentmdiiabates ﬁ:}meﬂgtw;
and psor asi s, et c, %qclasslfled i nto autoi mmune di seases or allergic

di seases ??ﬁﬁQ?ﬁnﬁ VAR ELT BPRATNED 3 BRARES O RAd BEFéyéﬂyallergles by

cel lul ar hl mmmﬂe’\)erﬁi&ﬂlQ}?:latsmﬁld&esgtheralﬂﬁimﬁi of d:ea.;lhtlélrtllr&c(ﬂi%)ra,tloﬁz
ost eoart t i nfl apmatio p t_versus st
reaction” %dﬁhﬁ?%%ﬁ%g%ﬂé a5 §fatt $§rgﬁggﬁo§?gﬁ é%é fg'?ﬁ?gfféﬂ%?ﬁﬁg 3%

di sease; tﬁaﬁﬁmr;zonmaﬁuqusenmdboaassothatednmehhrbtanapbanbatnbndy

(aII genic gr tgroge ( SUES such .as

cor nga and onel) or 2? sglnggs(F elr?%ﬁ ratcocfﬁ g nJ'IeJyO%1 pgﬁrg?réggﬁethijﬂa)rh

i Mune r&Epidhseonar fayasl @nEiiiadjes dro s@n‘kﬂntﬁ’ gel X froro Jeixep 8,0 rprigd ddts on

O et | Ve R fetebhenanth e i GPL BELCREERRLOR S EUONGY signal

pl’ oduct i on, “etc. | Seases at ar e pOt e cause
in gut i b pynianl e gokfed wi taseduble benen PeﬁIsTéh%egép@\r(hB&m-équw

Crohn's diseans andl £of AL YR £ 0bh3 i Rdno8Ddnahi ARREBEYy2! | ergy, etc.
35 The vertical axis indicates the amount of cellular incorporation

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



The pharnmaceutical conpositions in accordance with the present 20 invention
make it possible to treat or prevent sone inflammations for which various
steroidal drugs are used as anti-inflammtory drugs, for exanple,

i nfl anmati on associated with various arthritides (rheumatoid arthritis,
osteoarthritis, etc.), pneunonia, hepatitis (including viral hepatitis) |,

i nfl ammati on associated with infectious 25 di seases, inflanmmtory bowel

di sease, enteritis, nephritis (glonerul a¥3nephritis, inflanmation
associated wth kidney fibrosis, gastritis, vasculitis, pancreatitis,
peritoni tire HYOIHTEd S, adWOCH I dd Ses SEEPEGhELABrat Do a@ﬁﬁéﬂ@ib@égom at ed
with ischem a-reperfusion injury (nyocaridial ischem a-reperfusion

injury, etc.), inflanmation associated with i munorejection after

transpl aadi Mbdd fAd S TS OInPrgansths Cehelenv8dh ous ski n i nfl ammat i ons
(psoziasis, aﬂerglc co tact q?rmat tli t ﬁgeg pl anus a chrqnic

i nflammatory sKif F"s’ﬁﬁg ) ARVSTHE bt F OhTA5EBER t’éﬂm\‘/?/lrteh }5 Rsdour gakh
failube, tefdmmm iton Exkheleapebati 08 nét PICAorcdiiiRusib aandei bl anmatean
associ at q__qi Wi tth at heroscl erosis, autoimune thyroiditis, etc. 140 In

addi ti on, W tHh Qrespect to the above- mentioned inhibition and treatnment of

i mrunorej ection associated with transplantation of tissues or organs as

descri be% Ve lthgrg aregeut |o%all“&%% it ions in accordance with the

pr esent -rr’g%%—rﬁﬂ—cmﬁ—ge—us-eg—m—mn—mc&ém 5 with known i mmunosuppressant
used to iihils tPrdredathnfore] wmrdinant rembhl expetsving ewepy AHeleby

i ncregsing thegff Gl Jdhednamn (g éé’liéﬂh'(@ﬂié Loe1 géﬂétﬂﬁﬁiﬁ i 8?11

Further, by the use of the nethod of identifying substances capab
bi ndi ng tYSMHIHS 189 PNPPRgAREIM AT REepAnss AcPREISREpER meofnefth@d as

pr esent 'dé’ﬁﬁllﬁa it |&aPOSSH blaEpELQcﬁQ'ibh@' the-si gpal ﬁéﬂnslfiufz@ls@@ and
associ at ed tlgs interaction between AlLlIM and AI LIMIi through t he
bi ndi ng tv‘@ L%% AFE R4S ARG 2 REGVERESESPRET i (&Rt ngIlg‘BgEgrﬂ

sel ecti omicofl phat sraesaﬂtl @alo 0agest sofieyrithethe ghemiesal oMot ,anﬂezuka.
anti dy) hav.i ential activ to t 15 t he above-nentioned vari ous
di seg ‘ﬁﬁfgl?&%- sty B B Al'e‘%xlst | “1 Cther Information:

Descri ptl on of AArdDiNﬁ%l leaInBS@d;uencesszﬁnANmnbecrl alAB}b 2§yl’6hesbmm PRARB2129
sequence, EQ\ | t al
Sequence: 2 %gttnof ;c[ig'llgl IQ;)/ s‘%ﬁ? éé‘%ggﬁgl n ejfji ggéqA nce hé]%% ﬁ{ﬁm%%) Agtg

Q her | nfagsrdnisertebesBEPpR ivartolr REFI-hieei-al Tl@@qu@rﬂ:eresmrlmlfmgcracblyblnant

synt hesi z&8d,ld Juef, %%q;«m%as%a%odﬁ%@dl @n% cﬁl%@,%r hEﬂEQEW&bQPy cells
Description of Artificial_ Sequence: Artificial i/ synt hesi zed pri ner

sequéfce)Giicel130aBEEe bl nrE & BeRep Fhysewattre . BEScAlpti eRcerding to

Artif |
| E)t :\IOI C%adqcﬁg?{&ﬂ?e us%fci 'nfelt@l'o@ b 1%”%'1%%'1:%§>o|¥a:tgl‘%gl 5(%@ UﬂFC €32 N?'pc%it§EQ

Artifici &% 5)%15??&5 9%\91) eé%l?e()%eo IS%{:ltelltsi E‘e@gﬁuﬁ%ﬁ gleayn MI1640

medium conta:.n:.ng Genethln (0.8mg/ml; Gibco BRL) and 10% FCS to select ~

drug~-resistant transformed cells.
25 <1-2> Selection of recombinant HPRB-ALL cells overexpressing human
ATLIM
Culture of the drug-resistant HPB-ALL cells selected in <1-1>
described above were centrifuged to give cell pellets. 1A mouse
anti-human AILIM monoclonal antibody named “SAl2” (mouse anti-~human
30 JTT-1 antigen monoclonal antibody), which had been established and
reported previously (JP-A 11-29599 (Example 12) and WO098/38216
(Example 12)) by the present inventors, was added to the cell pellet
(concentration: antibody solution (10iMg/ml) dilutedwith EDTA-BSA/PBS
was added at a ratio of 100u1/10° cells). The resulting mixtures were
35 incubated at 4°C for 30 minutes. The cells were washed twice with
above-mentioned EDTA-BSA/PBS (200ul), and then phycoerythrin-labeled



141 5 10 15 20 25 30 35 O her Information: Description of Artificial
Artificially synthesized prinmer sequence, ckll7. SEQ ID NO: 8 O her

I nformation: Description of Artificial Artificially synthesized priner
sequence, ML38. SEQ ID NO: 9 O her Information: Description of Artificial
Artificially synthesized prinmer sequence, 136H SEQ ID NO: 10 O her

I nformation: Description of Artificial Artificially synthesized priner
sequence, 138/9H. SEQ ID NO: 11 Other Ind®rnation: Description of
Artificial Artificially synthesized primer sequence, AILIVHCL. SEQ I D NO:

12 Otherstﬂéﬁrc%&u% P§§CM Etltﬂﬂtpfofo\@b'of—‘f‘é'lal afrtidd daldsisnthReshaedq
priner sequence, HCcl 13 O her Information: scription of

Artifici BRreREEPEi c}i‘%W%/t%Wtfhb’SPiéﬁs pFEREr iBGwoRERS, 21HEY. ISEQ3PDuAmItes .

Q her | nAthﬁt i 8BubBes6hi, pté DDs Ofe Aot hisKéal 3 Alindd Giialhl Emnghgwasd and
pri mer qfince HCcB. SEQ ID NO: 15 her I nformation: Description of
Artifici 8FtAr BEPPEREHA Syt e AP 1T mer sequence, HCc3. SEQ ID NO 16

5 Expression levels of human AILIM of respective cells in the
cell suspensions were analyzed in a flow cytometer, FACSort
(Beckton-Dichinson), to select recombinant HPB~-ALL cells
overexpressing human AILIM. Selected cells were cultured to
confluence in RPMI1640 medium containing 10% FCS and G418 (lmg/ml).

10 <1-3> Selection of recombinant CHO cells overexpressing human AILIM
Culture of the drug-resistant CHO cells selected in <1-1°
described above were centrifuged to give cell pellets. T1
above-mentionedmouse anti-humanAILIMmonoclonal antibody SAL2, which
had been labeled with FITC, was added to each cell pellet (antibody
15 solution (100pg/ml) diluted with EDTA-BSA/PBS). Resulting mixtures
were incubated at 4°C for 30 minutes. Cells were washed with
above-mentioned EDTA-BSA/PBS, and then cell suspensions were prepared
by adding EDTA-BSA/PBS (500pl) to the cell pellets.
Expression levels of human AILIM of respective cells in the
20 cell suspensions were analyzed in a flow cytometer, FACSort
(Beckton-Dichinscn), to select recombinant HPB-ALL cells
overexpressing human AILIM. Selected cells were cultured to
confluence in RPMI1640 medium containing 10% FCS and G418 (lmg/ml). ~
<1l-4>Preparation of immunogen £rom HPB—-ALL cells overexpressing huma.
25 AILIM
The HPB-ALL cells overexpressing human AILIM, which had been
obtained in <1-2> described above, were centrifuged. Recovered cell
pellet was washed 4 times with phosphate buffer (PBS; Nikken Seibutsu)
and then resuspended in a protease inhibitor-containing buffer
30 (containing 25mMHEPES (pH7.4), L0mMMgCl,, 0.25M Sucrose, andprotease
inhibitor (10U/ml Aprotinine, 2ug/ml Pepstatin, 50{g/ml Leupeptin,
and 0.35mg/ml PMSF)) . Cell suspension was treated in a Potter-type
homogenizer, and centrifuged at a low speed (at 1,500rpm at 4C for
10 minutes). Subsequently, resulting supernatant was subjected to
35 ultracentrifugation (under 100,000g at 4°C for 1 hour). Precipitated
membrane fraction was recovered, and suspended in phosphate buffer



O her information: Description of Artificial Artificially synthesized
primer sequence, HCc4. SEQ ID NO: 17 Other Information: Description of
Artificial Artificially synthesized priner sequence, HCc6. SEQ ID NO: 18

O her Information: Description of Artificial Artificially synthesized
primer sequence, H GHC. SEQ ID NO: 19 Sequence: Sequence: Sequence:
Sequence: Sequence: Sequence: Sequence: quence: Sequence: Sequence:
Sequence: Sequence: 142 5 10 15 20 25 her | nf or mati on: Descri ption

of Artificial Sequence: Artificiallysynthesizedpriner sequence, HCc9. SEQ | D NO:
20t her | nfarmedn ore Descafpthemembrane fraction was adjusted so that lml PBS
of Artifici e Artificlall hes| [ 78 ce,.kHCc5. SEQ | D NO
210t her | 1 %%%%ﬁ%$§ghep§§%ﬁl&@&8&982&2@&{ hBh7 BEALENCe LR SFL P
of Artifi ciad Sequedcet ABDTC i ciThkl ysypdrieisiz edpt ik hef ng eglenteanipelnsAs SEQ-1 &h

NO: 22Cx f i ng,_q ti .

of Artifi gﬁﬁ g%{]d;%%e?&?tl I cdi a I‘?@?H{lﬁggﬂe %rqrr?\gﬁrgeaﬁ%%%ea}%ﬁﬂﬂycffsﬁ?fI D
NO 230 HeresanE neRveoRt DeRervpi¢lprivill be described later.

of Artificd A itd ] igH @ es] i | D
OfArLI ! ] heﬁsﬁf%ﬁl&i o pHn%%MBEH BLERUPEG MR 158QYERe&pALLL MiG2n SRR

of Artifi cﬁ%ﬁ*@équence: Artificiallysynthesizedpriner sequence, LCcl.SEQ | D NO
2?? h_e][ I nf Olr gﬁtﬁISH‘C@%%ﬂ!l?Fdﬁl]elxpres sﬁLng_ huzrclian AILIM, which hadngcezn %%taji.%ecll\lo
L ol Seaeng e AL Ly Cual LY SYLDESh #6URLLIE , PEIUE NS, B2 SRR 1 D10
of Ar tiof i cdedtSegfiene®. Ar Retbekakd vyt hebl geapsivayheabienes, wHdR SEES p A NS
39Qt herInfo tion: Description . .

STAT T 11 Tt EERer AVLERRE B 185t h kP cBRFT EPSUsRRRSRR SHY 7 PRBFCa 5
40C her | nfrdridet tomr Gestaipinobuffer (containing 25mM HEPES (pH7.4) , 1L0mMMgCl,,
of Artificy ence: Artificiallysynthesizedpri eguence, 30, 143 Claj s
1. A phaﬂn’?cﬁt '%%ﬁfo%%hp%%?lt’i)ﬁ%t%{% epf’%@éﬁﬂqﬁﬁ, ﬁ@%z[f‘?ngl?r%l%rbephyﬁé%@i of
del ayed tBgmstatier gy50porpli Siengeptsubstanttel h3smamBnPHEEF)Vity iThe cell
noduh at i i S i ; i ~ r i
rocontabl o R fon LARSCHELL Al D8 P e e b ohop @Rt o DA BE UL

t he substathce Jaw snnest efat dulbdlanme 2t34 GhtopHdl miceeisdal Selpesushdhy of

claim2, mhaieihd g elLidhts whast anes detetehechedrhbonttheugsoidn (under
consisting of: a) an i body which binds to AILIMor a portion thereof; b)

a pol ypepti UL W sty Fme WhbPerbr L Perirbirrd dpeeiEzRr efTagBkon edgon
of Al LI Mrexowefas] Ganhd chispeptiedein opps s shage thef ol @ocdiceatpatibanc of tiah

extracel lul ar reqgion of. Al LI and the,whole o ortion of a const.ant
regi gﬁ ofmei mﬁﬁ{be& %%??%Orhe"é?/y %%aﬁ%ﬁedan%o Eha{ fmf ﬁéé contalns membrane

fractionderived from1x10’cells). The suspensionwas storedat-80°C.
The suspensioncontainingcellmembrane fractionwasusedastheantigen

(immunogen) to prepare human antibody of the present invention, which -
will be described later.

25
Example 2 Preparation of hybridoma producing human anti-human AILIM

monoclonal antibody

In the present Example, preparation of monoclonal antibody was
carried out according to a typical method as described in “Experimental
30 Medicine (supplement), Handbook for Cell Technology” (eds., T. Kuroki
et al., Yodosha, pp.66-74, 1992) and “Experimental Manual for
Monoclonal Antibedy” (T. Ando et al., Kodansha, 1991).
Cell membrane fraction prepared from recombinant cells
overexpressing human AILIM provided in Example 1 was used as the
35 immunogen of human AILIM.

Animals subjected to immunizationwere human antibody—-producing



d) a polypeptide which binds to AILIM 4. The pharmaceutical conposition of
claim3, wherein said antibody that binds to AIL~Mis a human anti body. 5 .
The pharnaceutical conposition of claim3 , wherein said anti body that
binds to AILIMis a human nonocl onal anti body. 6. The pharnmaceuti cal
conposition of claim1, wherein the substance is a non-protein substance.
7. The pharmaceutical conposition of claim®6, wherein the non-protein
substance is DNA, RNA, or a chemically $¢nthesized conpound. 8. A nethod
for identifying substances that bind to AILIMor AILIMIigand conprising

the fol | oMhREgh LRI dR ) rRAERA b Talidl, é-RED a1 £ Aleftheld QRawik-ehcéhereatire
extracellular regigon of AILIMor a portion thereof .is_imohiljzed; (?%9[
fM

f

prepari NP4 pol Ppépritde ddfri HHGtheCFRBFECEXt VR Pul &- ¥ filotf of

lji ?anfl gﬂsum p@ﬁé?omé%wf@sé fkahg?ﬁdi%tdf aglltabﬁhitmgnarmt@gsgsmc%@ﬁén m{&.tl?e@
et ect abl e_si gnal ; . reactin e_insoluble carrier prepar in step(a
Wt h t neA T s ERS P L bERAP e R EEET5] S L1 O GRCA TR r AP hEFEELoh
carLEerﬁmi.sﬂ@ﬂ ?aﬁoglbe;pmikﬁgmtSd&FﬁEezthnép)pp&ﬂdOS@b@iﬂﬁ&ﬂﬁﬂﬁ%?%ﬁl
each other in any arbitrary orders; (e)_detecti the.signal_enmtted from
sai d | abeling ﬁg¥5+7%?£ o%¥%fﬂ%ga§%5tH%rgoHﬁngggfoﬁﬁézd i EEs (c) , and
t he si gnat-emi Itednizaddohr endsairdphabéliong ofahgbirdldooant ai ned in the
conpl ex produced .in step (d) ; and (f aring the.magni tude qof each_ o
S onals bt ectbhtife frahe pmangdiat LaRfiVAGLEL (R RIIT i o 8L 0,
bind to ¥ KLMétor(dadivdd f gemdPBoApE) sipdd nt vk~ ol Heowi ngd SrepHQ)age peepaed ng
an heol by fe CALL! §f1 A V‘ﬂ#CEhéh%b%me‘—fn%ng)ﬁ%@ﬁelﬂu‘rﬂa%r.éﬁ@i@éﬁfipﬂ&dMng
ligand or a portionm thereof Is inmmobilized; (b) preparing a pol ypeptide
conpri si ke d@enhe|eowse r adlle jnapnpgghofe dfingaqifchiogepder shtt heeend’

| 'abel ed btk &cd @@eqv@%m@w@mmﬁ i9MES f@o@g%agei@e&@n@i@nﬁlﬂuﬁfaatig

reacting the insoluble carrier prepared in step (a) wth the pol ypeptide
prepared(@%YSPép (b); (d) reacting the insoluble carrier of step (a), the

pogypepti de ngﬁ@p [ﬁlbir%]aﬁﬂq.nﬁrﬁ.}rﬁﬁdiﬁ_ S:trfal,nféaﬂlr@re_aéfhr:ﬁbhlefvoi ﬂrma@fxogéilastwaéy
or der.s; . detecting the sigpal_emtt rom sai abel ing materia

contd: nett A h L HES boRIFR GHEUnE S FOSERR( T oURE FHE S UnaF P SPRERTY om
sai d | abshdhgr materiakycanimanied tipnt he Inonpleexs apieoduceckn N stjppcfihn ;wand
(f) conpari the maanj t u f-each.of signal te i1 st +40
The net h%ﬂlrglgelé Icﬁrrﬁ]%do?ugf%o\%hfelrrgaﬁn 1r§ré1}1§168?>1,§%p%|od§£32% r%??ilosT ieﬁlgréﬁger%%?%
ext racel il hympegrgnesf, RhiEM s deportibend blkdoeof is a fusion pol ypeptide

conprising a I i ri.gi ” e r i
ALTM or 3 port ToRERy Mo Bl Mk 248368, XYRBASLYLLS L 60 Pelined
hea¥y chéremdisudiparingd amdpubpental) THapienadds sl aeBs Of RspReEETR

sai d pol JMP%%%QHiEQm&rei S8 ¥H kR hae ekl Ul afnd eghpRoel tAkldM hbgaad
or a portion thereof is a Tusion golyp%g%&de conprising a pqlypeptide, .
conpri siTgE e wiedile BX{¥adehF it r 3 ri@dicnNof CRLCHMBO) gheie - 289t & Tatb10

t her eof G’f] and | Radnhel e tRPBéRdigagi0n500 (BHaeThedt Mahiedvy eBai adesd a
portion thereof.

por i on, dhetedl. 12, They TeLhod of, sy, pne O8I b (LU gugb Lt dhgge
12, 26heref n saaminAMiddd | | pasdli s mediivan AN-AQWII3gEANd. (TRH  Bioscience).
Subsequently, the mixed cells were washed with the basal medium and
then suspended in HAT medium (1L of basal medium contained 13.61 mg
of hypoxanthine, 176 Mg of aminopterin, and 3.88 mg of thymidine).
The cells were plated on 96-well microplates and cultured for 10-14
30 days to complete cell fusion. The cell fusion treatment yielded many
hybridomas.
<2-2> Screening of human monoclonal antibody-producing hybridoma
A number of hybridomas prepared in <2-1> described above were
screened with cell ELISA as described below to select hybridomas
35 producing human monoclonal antibody against human AILIM.
Respective recombinant HPB-ALL cells and recombinant CHO cells
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(keyhole limpet hemocyanin, PIERCE).
10 Many hybridomas producing human monoclonal antibody capable
of binding to human AILIM were selected by said screening.
<2-3> Primary cloning of hybridoma

Many types of hybrideoma monoclones were established from the

various hybridomas (parental cell lines), which had been selected
15 in <2-2> described above, producing human monoclonal antibody against
human AILIM by the following assay procedure.

Respective hybridomas selected in <2-2> described above were
plated in 24-well microplates. Cell count of hybridoma in each well
was determined by pipetting. Subsequently, 10% fetal calf serum

20 (FCS; Trace Bioscience PTY), 1% penicillin/streptomycin (Sigma), 1%
HT Supplement (Gibco BRL) and 2.5% T-STIM Culture Supplement
(Collaborative Biomedical Products) were added to EX-CELL301 medium
(JRH Bioscience) containing 4.0 mM L-glutamine and lipid. The °
resulting modified medium was used to dilute hybridomas to 1x1C

25 cells/ml and the cells were suspended in each well.

Cell suspension (300 Ml or 600 MUl) of each well was combined
and mixed well with the modified medium (150 ml or 300 ml), and then
a 200-pl aliquot of the cell suspension was added to each well of
multiple 96-well microplates such that each well contained 4 cells

30 of the hybridoma. The above-mentionedmodifiedmedium (50ml ox 100ml)
was freshly added to the remaining cell suspension, which was mixed
well, and then the resulting cell suspension was added to each well
of other freshly prepared multiple 96~well microplates such that each
well contained 2 cells of the hybridoma.

35 Cultivation was continued for 1 to 2 weeks. Aftercultivation,

single colonies derived from a single hybridoma were found in many



101" &109% (& ()-' 0! &IO% (& ()-'0!" &IO% (& ()-'0!" &LO% (& ()-'0!?
&10% (& ()-'0: $10% & () - SV=>?AAAAAWI [ ML 10! &10% 10(( 10(( 10((!n
&10% (& ()-'0lt> &IO% (& ()-'0!" &L0%(Vv(& ()-'0!x

8&10% (& ()-' OAAABBCAE} [ OML 10!!x> ''100& ()-1!'H ''10%& ()-1!" '' 10%& ()- 1!
"U109& () -1 LL$10%I'&'()-Lth%I'&'()-AEFG?II JIWUSML '} U109 ()-1!5
'T10%& ()-11x 109 ()-110 ' 1098 ( _1|% " 10%& ()-11°

' 109%& ()-1JIJIIKSNVNFPL 1} ' 109& 13 10% (c(& ()-g 't % 3' 1098 (T(& ()-g
13 10%(T(& ()-g s10% & ()- 10 10 10MNO>Pi PPPQWAPL 11" )&10%(c(& () -

) 810% @ &) kd " 3" 10% (& ()-g ! 3 10%&' ()-g ! 3" 10%(c(& ()-g

173" 10% (& () - %ighqgeRScSe%&J%A! és d%%%‘%‘!%é&(a oovl‘\e( 1£‘1 élé)—i\ >A,( it was verified
that human monoclonal antibody against human AILIM was produced in
the culture supernatant in each well containing the colony.

5 <2-4> Secondary cloning of hybridoma

Subcloning (secondary cloning) of each clone from the various
hybridoma clones obtained in <2-3> described above was performed
according to the same method as described above in <2-3>.

Cell density of each well in a 96~well microplate was adjusted

10 to 1 cell/well in the present experiment.

The screening yielded many hybridoma monoclones producing human
monoclonal antibody against human AILIM. Part of the clones included
were as below:

(Clone name)

15 AIF34 (JMablZ24), AIF182 (JMab-126), AIF348 (JMab-127),
AIF620 (JMab-128), AIF1052 (JMab-135), AIHS5D3. (JMab-136),
AIH386 (JMab-137), AII289 (JMab-138), AII3%4 (IJMab-139),
AII488 (JMab-140), AIJ40 (JMab-141),
The names shown above are used through the present application,
20 namely in all Examples described below including the present Example,
and in Figures and Tables containing the assay result obtained in

this Example.

Example 3 Analysis of properties of monoclonal antibody

25 <3-1> Analyses of the heavy chain and light chain
ByusingELISAand flowcytometrydescribedbelow, itwasverified
that the monoclonal antibody against human AILIM produced by each
hybridoma clone, which had been cloned in <2-4> described above, was
indeed a human monoclonal antibody.

30 The recombinant HPB~ALL cells overexpressing human AILIM, which
had been prepared in Example 1, were plated in each v-shaped well
of microplate (3x10! cell/well). Cells were cultured at 37°C in
RPMI1640 medium containing 10% FCS.

After the culture was completed, the plate was centrifuged (at

35 1,800rpmfor2minutes) toprecipitate the cells, andthen the resulting

supernatant was discarded. Subsequently, supernatant sample
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Biotin-labeled anti-human IgG antibody (Zymed);

Biotin-labeled anti-human IgG antibody (Protos);

15 Biotin-labeled anti-human IgFc antibody (EY Laboratories); or

Biotin-labeled anti-human Igk antibody (Vector).

After reaction, the secondary antiboedy was discarded and each
well of theplate was washed with the above-mentioned phosphate buffer.
Subsequently, phycoerythrin-labeled streptavidin (Streptavidin-PE;

20 Pharmingen; diluted 500 time with the above-mentioned phosphate buffer
and added at a quantity of 50 pl/well) was added to each well. The
mixture was reacted for 30 minutes in a refrigerator. After reaction,
eachwell waswashedwith the above-mentionedphosphatebuffer. Then
the above-mentioned phosphate buffer was added to each wel.

25 (200pl/well) in order to suspend the cells.

Analysis was performed to determine the reactivity of the
anti-human AILIM monoclonal antibody in the culture supernatant of
each hybridoma clone to the HPB-ALL cells overexpressing human AILIM
in each well.

30 Control assay was performed in the same manner as described
above by using following items:

(1) Wild-type HPB-ALL cells, instead of human AILIM expressing
recombinant HPB-ALL cells;

(2) Human monoclonal antibody against KLH (keyhole limpet

35 hemocyanin, PIERCE) instead of hybridoma supernatant.

The human anti-KLH monoclonal antibody was prepared according
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The filtrate was loaded onto a HiTrap Protein G column (HiTrap

5 affinity column Protein G; Amersham Pharmacia) pre—equilibrated with
phosphate buffer (30ml) at a flow rate of 3 ml/min.
Subsequently, the column was washed with phosphatebuffer (20ml),

and then the antibody of interest was eluted by loading 100mM citrate
buffer (pH2.0) onto the column at a low rate of about 1ml/min.

10 Subsequently, the eluted sclution was neutralized with a solution
(pH9.0) of 750mM Tris-HCl, and then filtered through a filte
(Millipore) to remove white precipitate. The resulting filtrate wa
dialyzed against phosphate buffer (overnight) and filtered through
a filter (Millipore). Thus purified anti-AILIM human monoclonal

15 antibody was obtained from each hybridoma line.

Protein concentration was determined from the absorbance at
;30 measured by using a photospectrometer (1lAze =1.4lmg/ml).
<4-2> Method 2

Cells of each hybridoma clone, which had been prepared in <2-4>

20 described above, were conditioned in ASF104 medium (Ajinomoto)
containing 10% Ultra Low Bovine IgG FBS (GIBCO-BRL) (1-2x10° Cells/ml
each), and were plated and cultured in Integra Cell Line 1000 (INTEGRA
CL1000, INTEGRA BIOSCIENCE). 7 to 10 days after cultivation, wher °
the cell density reached 1x10% cells/ml, the supernatant of eac.

25 hybridoma culture was recovered.

Each culture supernatant was loaded onto a HiTrap Protein G
column (HiTrap affinity column Protein G; Amersham Pharmacia)
pre-equilibratedwithphosphatebuffer (30ml) ata flowrateof 3ml/min.

Subsequently, the column was washed with phosphate buffer (20ml),

30 and then 100mM citrate buffer (pH2.0) was loaded onto the column at
a flow rate of about Iml/min to elute the antibody. Then, a solution
(pH9.0) of 750mM Tris—-HCl was added to neutralize the eluted solution,
and the resulting solution was filtered through a filter (Millipore)
to remove white precipitate. The resulting filtrate was dialyzed

35 against phosphatebuffer (overnight) and then filtered througha filter
(Millipore). Thus purified anti-AILIM human monoclonal antibody was
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obtained from each hybridoma line.

Example 5 Reactivity of human anti-human AILIM monoclonal antibody

to human AILIM, and cross-reactivity of that to mouse AILIM and rat

AILIM

Purified various human anti-human AILIM monoclonal antibodies
above were analyzed for their reactivity to human AILIM as well as
cross—-reactivity to mouse AILIM and rat AILIM by utilizing cell ELISA
method.
<5~1> Establishment of ELISA system to determine IgG antibody
concentration and preparation of calibration curves

Because all the above—-mentioned purified human anti~human AILIM
monoclonal antibodies were IgG (IgG2) antibody, ELISA system was
established to determine the concentration of IgG antibedy.

Goat anti~human IgG (Fc) antibody (1.2 ug/mlinPBS; 100pul/well;
Organon Teknika) was added to each well of a 96-well ELISA microplate
(Nunc). The plate was incubated at room temperature for 2 hours to
adsorb the anti-IgG (Fc) antibody on the microplate. Subsequently,
the supernatant was discarded, and the plate was washed 3 times with
phosphate buffer (PBS) containing 0.05% Tween20. A blocking reagent
(PBS containing 0.5% bovine serum albumin (BSA) and 0.1% Tween20)
was added to each well (200ul/well) and the plate was incubated at
room temperature for 2 hours to block the anti-IgG (Fc) antibody-free
sites on the plate. Then, the blocking reagent was discarded, and
each well was washed twice with PBS.

Human—-derived IgG2 antibody (50ul/well; TheBindingSite) , which
was used as a standard antibody, was added at various concentrations
(0 to 100ng/ml) to respective wells of the plate and the plate was
incubated at room temperature for 2 hours. Surplus solutions of
standard antibody were removed and each well was washed 3 times with
phosphate buffer containing 0.05% Tween20.

Subsequently, peroxidase-conjugated goat anti-human IgG/x
antibody was added to each well (4,000 times diluted, 100 pl/well,
Protos), and the plate was incubated at room temperature for 1 hour.

The supernatant was discarded and the microplate was washed

3 times with phosphate bpffer containing 0.05% Tween20. A buffer
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containing substrate (composition: ortho-phenylenediamine

(O-phenylenediamine, OPD; 20mg)/citrate-phosphate buffer (pH 5.0,

50 ml) /agqueous solution of 30% hydrogen peroxide (15ul)) was added

toeachwell (100ul/well) and theplatewas incubatedat roomtemperature
5 for about 7 minutes.

Subsequently, 2Msulfuricacidwas added toeachwell (50Ul/well)
to stop the reaction. Calibration curves were made (Figure 2) based
on the values of absorbance measured at a wavelength of 490 nm by
using a microplate reader.

10 Control assays were performed with culture medium alone or BSA
solution alone as a test substance in the same manner as describe
above.
<5-2> Analyses for the reactivity of various purified human anti-human
AILIM monoclonal antibodies to human AILIM as well as for

15 cross—reactivity of that to mouse AILIM and rat AILIM
<5-2-1> Preparation of reagents

Reagents to be used in this cell ELISA were prepared as follows:
<5-2-1-1> Preparation of recombinant CHO cell overexpressing mouse
AILIM

20 Recombinant CHO cells overexpressing mouse AILIM were prepared
and obtained in the same manner as described above in <1-1> and <1-3>.

cDNA (GenBankAccessionNumber: AB023132 (cDNA) ; BAA82126 (amino
acid)) containing the full-length ORF of mouse AILIM was inserter
into a vector pEF-neo, and then the resulting recombinant expressio:

25 vector was introduced into Chinese hamster ovary cells (CHO cell)
by a commonly used method for electroporation (960 uF, 320 V) using
a Gene Pulser (BioRad). The cells were cultured in RPMI1640 medium
containing Geneticin (0.8mg/ml; Gibco BRL) and 10% FCS to select
drug~resistant transformed cells, thereby obtaining mouse

30 AILIM-overexpressing recombinant CHO cells.
<5-2~1-2>Preparationof recombinant CHO cell overexpressing rat AILIM

Recombinant CHO cells overexpressing rat AILIM were prepared
and obtained in the same manner as described above in <1~-1> and <1-3>.

A cDNA (GenBank Accession Number: ABR023134 (cDNA); BAAB2128

35 (amino acid) ) containing the full-length ORF of rat AILIM was inserted

into a vector pEF-~neo, and then the resulting recombinant expression
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vector was introduced into Chinese hamster ovary cells (CHO cell)

by a commonly used method for electroporation (960 UF, 320 V) using

a Gene Pulser (BioRad). The cells were cultured in RPMI1640 medium

containing Geneticin (0.8mg/ml; Gibco BRL) and 10% FCS to select

5 drug-resistant transformed' cells, therehy obtaining rat
AILIM-overexpressing recombinant CHC cells.

<5-2-1-3> Preparation of monoclonal antibody against mouse AILIM

The recombinant CHO cells overexpressing mouse AILIM, which

had been prepared in <5-2~1-1> described above were homogenized, and

10 subjected to ultracentrifugation (100,000x g). Resulting pellet
containing cell membrane fraction was recovered and then suspended
in PBS. Resulting cell membrane fraction was injected together with
Freund's complete adjuvant to Wistar rats in the footpad for primary
immunization (day 0). The antigen of cell membrane fraction was

15 further given to the rats into the footpad on the 7 day, 14™ day
and 28%" day after the primary immunization. The lymph node cells
were collected from them 2 days after the final immunization.

The lymph node cells and mouse myeloma cell PAI (JCR No.BO0113;
Res. Disclosure, Vo0l.217, p.155, 1982) were combined at a ratio of

20 5:1. The cells were fused to each other by using polyethylene glycol
4000 (Boehringer Mannheim) as a fusion agent to prepare monoclonal
antibody-producinghybridomas. Selectionofhybridomaswas achieved
by culturing them in ASF104 medium (Ajinomoto) containing HAT, 10% °
fetal calf serum and aminopterin.

25 Reactivity of ratmonoclonal antibody in the culture supernatant
of each hybridoma to mouse AILIM was determined by reacting the culture
supernatant with the above-mentioned CHO cells expressingmouse AILIM
and then measuring the fluorescence intensity of cells stained with
FITC~labeled anti-rat IgG (Cappel) in a EPICS-ELITE flow cytometer.

30 The screening yielded multiple hybridomas producing monoclonal
antibody having reactivity against mouse AILIM.

Among them, a hybridoma line was named “B10.5.” Cells of this

hybridoma were intraperitoneally injected (10° to 107
cells/0.5ml/mouse) to ICR nu/nu mice (female, 7 to 8-weeks old). 10

35 to 20 days after the injection, the ascites was collected from each

mouse by laparotomy under anesthesia according to a commonly used
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method. The rat anti-mouse AILIM monoclonal antibody B10.5 (IgGl)
was prepared from the ascites on a large scale.
<5-2-2> The reactivity of the antibody to human, mouse and rat AILIM
Concentrations of human anti-human AILIM monoclonal antibody
5 and control antibody to be used in the ELISA described below were
determined based on the ELISA and calibration curves in <5-1>described
above.
Each cells (7x10° cells/well) of the recombinant CHO cell
overexpressing human AILIM prepared in Example 1, the recombinant
10 CHO cell overexpressing mouse AILIM prepared in <5-2-1-1> described
above, and the recombinant CHO cell overexpressing rat AILIM prepare
in <5-2-1-2> described above were plated in wells of 96-well ELISa
microplates and cultured to be confluent at 37C.
Subsequently, the supernatant was discarded, and then any one
15 of the purified various human anti-human AILIM monoclonal antibodies
or control antibody prepared above were added to each well (antibody
concentrations: antibody of 200ug/ml was diluted, with PBS containing
1% BSA, 3 times, 3% times, 3% times, 3% times, 3° times, 3° times, 37
times, 3% times, 3% times, 3*° times, 3% times, and 3'* times) in a
20 qguantity of 50pul/well, and the plates were reacted at room temperature
for2hours. The solutions of themonoclonal antibodieswerediscaxrded,
and each well was washed 3 times with phosphate buffer containing
1% BSA (Sigma). '
Subsequently, horseradish peroxidase-conjugated anti-huma.
25 IgG (Fc) antibodywas addedtoeachwell (diluted1,000 times, 50pl/well;
American Qualex), and the plates were incubated at room temperature
for 1 hour.
Surplus solution of the labeled antibody was discarded and the
microplates were washed 3 times with phosphate buffer containing 1%
30 BSA. Buffer containing substrate (composition:
ortho-phenylenediamine (O-phenylenediamine, OPD;
20mg) /citrate-phosphate buffer (pH 5.0, 50 ml)/agueous solution of
30% hydrogen peroxide (15ul)) was added to each well (100pl/well)
and the plates were incubated at room temperature for about 7 minutes.
35 Subsequently, 2Msulfuricacidwas added to eachwell (50{l/well)
to stop the reaction. Absorbance was measured at a wavelength of 490
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nm by using a microplate reader (Bio-Rad).

Control ELISA assay was performed with the following control
antibodies to evaluate the above-mentioned antibodies in the same
manner as described above:

(1) Mouse monoclonal antibody SA12 or SG430 against human AILIM
(JP-A 11-29599 (Example 12) and W098/38216 (Example 12));

(2) Ratmonoclonal antibodyB10.5 againstmouse AILIM (<5-2-1-3>
described above);

(3) Mousemonoclonal antibody JTT2 against rat AILIM (monoclonal
antibody produced by a hybridoma, which has been deposited
internationally onOctober 11, 1996, under the international accession
number FERM BP-5708 in The National Institute of Bioscience and
Human-Technology, The Agency of Industrial Science and Technology,
The Ministry of International Trade and Industry)), which is an
international depositary authority under the Budapest Treaty; JP-A
11-29599 (Examples 1 and 2) and WO098/38216 (Examples 1 and 2)).

(4) The above-prepared human monoclonal antibody against KLH
(keyhole limpet hemocyanin, PIERCE) instead of hybridoma supernatant.

Control ELISA experiment was performed in the same manner as
described above using wild-type CHO cell shown below, instead of
AILIM-expressing recombinant CHO cell.

The result is shown in Figures 3 to 14.

Based on the result obtained, 50%-effective concentration -
(ED50:ng/ml) was calculated as an index for the reactivity of each
human anti-human AILIM monoclonal antibody to human AILIM
(recombinant CHO cell overexpressing human AILIM), mouse AILIM
{recombinant CHO cells overexpressing‘mouse AILIM), or rat AILIM
(recombinant CHO cell overexpressingrat AILIM) . The resultsobtained
by the calculation are shown below.

(A) ED50 for CHO over—expressing human AILIM

AIF 34 (JMab-124): 5.3ng/ml
AIF182 (JMab-126): 3.6ng/ml
AIF348 (JMab-127): 9.1lng/ml
AIF620 (JMab-128): 10.1lng/ml
AIF1052 (JMab-135): 2.0ng/ml
AIHS5D3 (JMab-136): 7.5ng/ml
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AIH386 (JMab-137): 9.6ng/ml
AII289 (JMab-138): 10.5ng/ml
AII394 (JMab-139): 10.6ng/ml
AII488 (JMab-140): 11.0ng/ml
AIJ 40 (JMab-141): 3.7ng/ml
SA 12: 1.8ng/ml
SG430: 1.2ng/ml
(B) EDS50 for CHO overexpressing mouse AILIM
AIF 34 (JMab-124): 42ng/ml
AIF348 (JMab-127): 8lng/ml
AIF620 (JMab-128): 100ng/ml
AII289 (JMab-138): 53ng/ml
AII394 (JMab-139): 60ng/ml
AII488 (JMab—-140): 70ng/ml
(C) ED50 for CHO overexpressing rat AILIM
AIF 34 (JMab-124): 45ng/ml
AIF348 (JMab-127): 62ng/ml
ATF620 (JMab-128): 97ng/ml
AII289 (JMab-138): 57ng/ml
AII39%4 (JMab-139): 90ng/ml
AII488 (JMab-140): 90ng/ml
The result showed that the human anti-human AILIM monoclonal
antibodies of the present invention exhibited significantly higb
specificities to human AILIM.
Further, it has been revealed that 6 types of human anti-human
AILIM monoclonal antibodies (shown above in (B) and (C)) are reactive
to both mouse AILIM and rat AILIM (binding capability,

cross-reactivity) . ,

Example 6 Determinationofaffinityandneutralizingactivityof human

anti-human AILIMmonoclonal antibody against the antigen (human AILIM)

Association rate constant (ka), dissociation rate constant (kd)
and dissociation constant (Kd) with respect to the reaction between
each of the purified various human anti-human AILIM monoclonal
antibodies prepared above and human AILIM were determined using a

commercially available kit Biacore X (Bmersham Pharmacia) .
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<6-1> Preparation of antigen to be immobilized on sensor chip

Antigen to be immobilized on sensor chip in the kit was prepared
as a recombinant chimeric antigen (hereinafter referred to as “human
AILIM-IgFc”) consisting of the extracellular region of human AILIM
and the constant region (Fc) of human IgGl.

Human AILIM-IgFc was prepared by further purifying the antigen
obtained according to the method as described in earlier applications
(TP-A 11-29599 (Example 16 (2)) and W098/38216 (Example 16 (2)) by
one of the present inventors, Tezuka.

The culture supernatant of recombinant cells producing the human
AILIM-IgFc was loaded onto a HiTrap Protein G column (HiTrap affinity
columnProtein G; Amersham-Pharmacia) pre-equilibrated withphosphate
buffer (30ml) at a flow rate of 3ml/min to adsorb the human AILIM-IgFc
in the culture supernatant on the column.

Subsequently, the columnwas washed with phosphate buffer (20ml),
and then 100mM citrate buffer (pH2.0) was loaded onto the ceolumn at
a flow rate of about 1ml/min to elute the human AILIM-IgFc.
Subsequently, the eluted solution was neutralized with a solution
(pH9.0) of 750mM Tris—HC1, and then dialyzed against phosphate buffer

(overnight) . Then, the solution dialyzed was filtered through a
filter (Millipore). Thus purified anti-human AILIM-IgFc was
obtained.

Protein concentration was determined from the absorbance at -
Bs¢ Mmeasured by using a photospectrometer (lAzge = 1lmg/ml). The
concentration of human AILIM-IgFc was determined to be 0.28mg/ml.

Purifiedchimericproteinconsistingof the extracellularregion
of rat AILIM and the constant region (Fc) of human IgGl (ratAILIM-IgFc;
JP-A 11-29599 (Example 16 (2)) and W098/38216 (Example 16 (2)) was
also prepared according to the same manner as described above. The
concentration of the rat AILIM-IgFc obtained was determined to be
0.45mg/ml.
<6~2> Determination of affinity and neutralizing activity

Experimental procedures except for immobilization of antigen
(human AILIM-IgFc) on the sensor chip, which is described below, were
based on the instruction manual and experimental protocol attached

to the commercially available assay kit Biacore X
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(Amersham—-Pharmacia) .

HBS buffer (containing 0.01M HEPES, 0.15M NaCl, 3mM EDTA and
0.005% detergent P20, (pH7.0)) was allowed to flow through a Flow
Cell-1 attached to the kit at a flow rate of 5ul/min. Subsequently,
a solution (15pl) containing 0.005M NHS (N-hydroxysuccinimide) and
0.2M EDC (N-ethyl-N'~ (dimethylaminopropyl) carbodiimide) was added
to activate carboxyl groups of CM coated on the surface of the sensor
chip.

Subsequently, 23Rl of human AILIM-IgFc solution (10pg/ml;
dissolved in 10mM sodium acetate buffer (pH 5.0)) was added to the
to immobilize the human AILIM-IgFc on the sensor chip. Subsequentls
unreacted activated carboxyl groups were blocked by adding 35ul o.
1M ethanol amine hydrochloride. The amounts of human AILIM-IgFc
immobilized by the immobilization treatment performed twice was
2,444RU (resonance unit) and 2,213RU, respectively. The unit, RU,
corresponds to the mass per unit area; 1RU=1pg/mm’.

Flow Cell-2, which is a reference flow cell, was subjected to
the capping treatment in the absence of human AILIM-IgFc in the same
manner as described above.

Phosphatebufferwasallowedto flowthroughthe flowcell (sensor
chip) at a flow rate of 20ul/min, and each of purified human anti-human
AILIM monoclonal antibodies, which had been prepared in the Example
above, was added thereto (10 to 50ug/ml, 60pnl).

Standard condition for the measurement was: association phas.
for 3minutes and dissociationphase for 10 minutes. Respective amounts
of antibody bound to and released from the antigen were monitored
over time to obtain a sensorgram. Dissociation of antibody from the
antigen was achieved by running PBS through the sensor chip at a flow
rate of 20Ul/min.

Based on the resulting sensorgram data, assoclation rate
constant (ka), dissociation rate constant (kd) and dissociation
constant (Kd; Kd=kd/ka) were computed by using the analytical software
(BIAevaluation 3.0) attached to the kit

The affinity and the neutralizing activity of mouse monoclonal
antibodies SA12 and SG430 to the human AILIM prepared in the Example

described above were also analyzed in the same manner as described
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above.

Respective values obtained are shown below.

<clone name> <ka (1/M.Sec)> <kd[l/Sec]> <Kd (M)>
AIF 34 (JMab-124) 1.6x10° 1.0x107% 6.3x107°
AIF182 (JMab-126) 3.2x10° 2.8x1073 8.8x107*?
AIF348 (JMab-127) 1.9x10* 6.4x107° 3.4x107°
AIF620 (JMab-128) 1.1x10* 1.1x10™" 1.0x107®
AIF1052 (JMab—135) 1L.6x10° 6.3x107° 3.9x107?
AIH5D3 (JMab-136) 2.8x10" 4.9%x1078 1.8x1070
AIH386 (JMab-137) 1.2x10° 3.1x10™ 2.6x107°
AII289 (JMab-138) 3.7x10* 4.2x1073 1.1x107°
AII394 (JMab-139) 3.1x10* 2.4x107° 7.7x1071°
AII488 (JMab-140) 2.3x10* 3.5x1073 1.5x107°
AIJ 40 (JMab-141) 1.9x10° 1.9%107° 1.0x107®
SAa 12 7.8x10° 7.9x107° 1.0x1078
SG430 2.2x10° 1.5x107* 6.8x107°

The result shows thatallof thehumananti-human AILIMmonoclonal
antibodies and anti-~human AILIM mouse monoclonal antibodies exhibit
markedly high binding affinity and neutralizing activity to human
AILIM.

Example 7 Activity of human anti-human AILIM monoclonal antibody to

transduce costimulatory signal in human T cell

It was analyzed whether or not the human anti-human AILIM
monoclonal antibodies in accordance with the present invention had
the capability of controlling (enhancing and/or inhibiting) human
T cell responses (production of cytokines such as IFN-Y and IL-4, cell
proliferation, etc.), in other words, whether or not the antibodies
exhibited regulatory activity on cellular transduction of
AILIM-mediated costimulatory signal. Analysis was performed based
on the amount of cytokines (IEN-Y and IL-4) produced in human T cells
as well as the degree of human T cell proliferation as an index.
<7-1> Dilution of antibody

Anti-human CD3 monoclonal antibody OKT3 (ATCC CRL~8001) was
diluted with phosphate buffer (PBS) to final concentration of 8ug/ml.

Each of the various human anti-human AILIMmonoclonal antibodies
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prepared above was dilutedwith PBS toa final concentrationof 40ug/ml.
The antibody solutions were further diluted with PBS to prepare various
concentrations of antibodies (40Ug/ml-0.0049ug/ml) .
<7-2> Coating of microplate with antibody

5 Fach well of 96-well microplates was coated with (1) anti-human
CD3 monoclonal antibody OKT3 (8Ug/ml; 25Ul to each well) and any one
of the wvarious human anti-human AILIM monoclonal antibodies
(40pg/ml-0.0049%9ug/ml; 25Ul to each well), or (2) anti-human CD3
monoclonal antibody OKT3 (8ug/ml; 25Ul toeachwell) alone. Theplates

10 were incubated at 37°C for 2 hours. Subsequently, the antiboedy
solutions were discarded, and each well was washed 3 times with PBS
After the wash, RPMI1640 medium containing 10% FCS was added to eac..
well (100pl/well), and the plates were incubated at 37°C for 1 hour.
Thus, respective wells of the plates were coated with the antibodies

15 mentioned above in (1) or (2).

Control experiments were carried out in the same manner by using
plates coated with the following respective monoclonal antibodies
as control antibodies instead of the human anti-human AILIMmonoclonal
antibodies.

20 (1) Mouse monoclonal antibody SA12 or SG430 against human AILIM
(JP—-A 11-29599 (Example 12) and W098/38216 (Example 12));

(2) Mouse anti-human CETP monoclonal antibody JHC1l (also
referred to as JMabl09; JP-A 9-20800); and _

(3) Human anti-KLH monoclonal antibody (also referred to a:

25 JMabZ23; the above-mentioned Example).

The microplates coated with the antibodies were used in the
following assays.
<7-3> Preparation of human T cell suspension

Peripheral blood was collected from each normal healthy persons

30 (5 persons; donor A, B, C, D and E). Fraction containing mononuclear
cellswaspreparedbydensity—-gradientcentrifugationusingLymphoPrep
(Nycomed) . Human T cells were separated from the human mononuclear
cell fraction according to the manual for experimental procedure by
using a Pan-T cell Iscolation Kit (Miltenyi) and Magnetic Sorter. T

35 cell count was determined using a hemacytometer. Human T cells were

suspended in RPMI1640 medium containing 10% FCS to prepare human T
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cell suspension (1x10° cell/ml).
<7-4> Cell culture
(1) Culture using microplate coated with anti-human CD3 antibody and
anti~human AILIM antibody
5 Human T cell suspension (donor A, B, C, D or E; 100nul/well;
1x10% cells/well) was added to each well of the microplate coated with
the antibody mentioned above and the plate was incubated at 37C for
3 days in a CO; incubator.
After cultivation, aliquots of the resulting culture
10 supernatants (50Hl) were stored at ~20°C and then used in the assay
described later (assay for IFNY). After sampling aliquots of the
culture supernatants, respective microplates were used for the
following assay:
(2) Cultureusingmicroplate coated with anti~human CD3 antibody alone
15 Human T cell suspension (donor D; 100{4l/well; 1x10% cells/well)
was addedtoeachwellof themicroplates coatedwith theabove-mentioned
antibody, and then any one of the various human anti-human AILIM
monoclonal antibodies was added thereto (25Ul of the antibody of
40ug/ml-0.0049ug/ml) . The plates were incubated at 37°C for 3 days
20 in a CO; incubator.
<7-5> Determination of proliferation activity of T cell

Methyl [3H]thymidine (0.5uCi/well; Amersham-—-Pharmacia) was
added to each well of the plates after incubation, and the plates -
were incubated at 37°C for 6 hours ina CO, incubator. After incubation,

25 cells were trapped on GF/C filters (Packard) using Cell Harvester.
Subsegquently, the filters were dried at 40°C for 3 hours or longer,
and then Microscinti 0 (204l/well; Packard) was added thereto.
Radioactivity of *H incorporated of the cells trapped on the filters
was measured by a B-counter (TOP COUNT) to analyze the degree of T

30 cell proliferation after cultivation.

Results are shown in Figures 15 to 39.

Result of this assay showed that human T cells were significantly
proliferated depending on the concentration of the cells when
microplates were coated with anti-human AILIM monoclonal antibody

35 (human monoclonal antibody or mouse monoclonal antibody) together

with anti-human CD3 antibody. Further, there were some differences
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in the degree of cell proliferation among the donors.

On the other hand, human T cells did not grow significantly
when plates had been coated with anti-human CD3 antibody alone and
anti-human AILIM monoclonal antibody (human menoclonal antibody orxr
mouse monoclonal antibody) in solution (liquid phase) was used during
culturing the cells.
<7-6> Quantification of IFNY in culture supernatant of T cell

For respective cultures of T cells (donors B and C) described
in (1) of <7-4>, the amounts of IFNY in the culture supernatants were
determined by a commercially available human IFNy ELISA KIT
(Amersham-Pharmacia; Endogen).

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 AILIM
monoclonal antibody (human monoclonal antibody or mouse monoclonal

antibody) .

Example 8 Regulatory activity of human anti~human AILIM monoclonal

antibedy on mixed lymphocyte reaction (MLR)

Itwas testedwhether ornot the humananti-humanAILIMmonoclonal
antibodies of the present invention were capable of controlling
(enhancing and/or inhibiting) T cell responses (production of
cytokines such as IFN-Y and IL-4, cell proliferation, etc.), in othe»
words, capable of regulating the transduction of AILIM-mediate
costimulatory signal into cells, by analyzing the activity (namely,
DNA synthesis incells) of controlling T cell proliferation associated
with allogenic mixed lymphocyte reaction (allogenic MLR) as an
index.
<8-1> Preparation of human PBMC and T cell

Peripheral blood (200ml) collected from each normal healthy
persons (7 persons; donor A, B, C, D, E, F and G) was dispensed on
the layers of Lymphoprep {15ml; Nycomed) inmicrotubes (S0ml; Falcon).
After centrifugation (at 1600xpm for 10 minutes), intermediate layers
were recovered. Recovered cells were diluted 2 times or further with
phosphate buffer, and then centrifuged (at 1,800rpm for 10 minutes).
Thus, PBMC (peripheral blood mononuclear cell; 2x10%-5x10% cell) was
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prepared. Cell count was determined by using a hémacytometer. An
aliquot of the cells to be used in MLR assay (1.08x10% cell /9
microplates) were taken and kept on ice. Remaining cells were used
for the separation of T cells described below.

PanT Isolationkit (MiltenyiBiotech) wasused for the separation
of T cells from PBMC. According to the manual attached to the kit,
remaining PBMCs were added to the solution attached to the kit, and
the solution was incubated. Subsequently, cells were washed with
PBS containing 5mM EDTA and 0.5% BSA and then re-suspended in PBS.
Subsequently, the cell suspension was added to a Positive Selection
Column VS+ (Miltenyi Biotech) swollenwithPBS, andunadsorbed fraction
was recovered. Further, PBS was loaded onto the column, and the wash
solution was recovered. The same treatment was repeated once.
Recovered solutions were combined together to give a T cell fraction.
After centrifugation of the T cell fraction , cells were re—suspended
in PBS. Cell count of the resulting T cells was determined by using
a hemacytometer. The cells were used in the following assay.
<8-2> Mixed lymphocyte reaction (MLR)

As described above, two signaling pathways one between CD28
and CD80(B7-1)/CD86(B7-2) and the other between CTLA4 and
CD80 (B7-1) /CD86 (B7-2) , forwhich comparativelydetailedanalysishave
been previously made, are known as costimulatory signaling pathways
required for the activation of lymphocytes such as T cell, etc.

Namely, the proliferation of T cell in response to mixed
lymphocyte reaction (MLR) can be induced by the signal transduction
through each of the two known pathways.

Thus, by using the substances indicated below, test of this
inventionwas conductedtoanalyze (1) theinhibition of MLRby blocking
the CTLA4-mediated signaling pathway; (2) the inhibition of MLR by
blocking the CD80 (B7-1) /CD86 (B7-2)-mediated signaling pathway; (3)
the inhibition of MLR by blocking both CTLA4-mediated pathway and
CD80 (B7-1) /CD86 (B7-2) ~mediatedsignalingpathway; (4) theinhibition
of MLR by blocking the tertiary signaling pathway associated with
AILIM; and (5) the inhibition of MLR by blocking both CTLA4-mediated
pathway and AILIM-mediated pathway.

Following test substances were used.
"o
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5 (3) Human anti-KLH monoclonal antibody (negative control;
same as in the above Example);
(4) Mouse IgG antibody (anti-human CD34; negative control;
Immunotech) ;
(5) A mixture of anti-human CD80 monoclonal antibody
10 (Pharmingen) and anti-human CD86 monoclcnal antibody (Pharmingen);
and
(6) Human CTLA4-IgFc chimera molecule (Ancell).
Mixed lymphocyte reaction (MLR) was conducted on the following
6 combinationsusing PBMCs andTcellsprepared fromthedonorsdescribed
15 above in <8-1>.
(i) T cell (donor A) /PBMC (donor D)
(ii) T cell (donor D) /PBMC (donor B)
(iii) T cell (donor C) /PBMC (donor A)
(iv) T cell (donor E) /PBMC (donor G)
20 (v) T cell (donor F) /PBMC (donor E)
(vi) T cell (donor G) /PBMC (donor F)
The concentrations of PBMCs and T cells to be used in the test
were adjusted as described below. )
PBMCs were suspended in PBS, and then transferred into culture
25 dishes (60 ram). The cells were subjected to X-ray irradiation (50
Gy) with an irradiator (Hitachi MEDICO). Cells were recovered,
centrifuged and then added to PRMI1640 medium containing 10% FCS.
Cell count was adjusted to 2X10° cells/50ul.
Resulting T cells from each donor were also added to PRMI1640
30 medium containing 10% FCS and the cell count was adjusted to 1X10°
cells/50ul.
<8-2-1>InhibitionofMLRby humananti~humanAILIMmonoclonal antibody
PRMI1640 medium containing 10% FCS was added to each well of
a 96-well microplate having U-shaped wells. A solution of human
35 anti-human AILIM monocleonal antibody or mouse anti-human AILIM
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(1) Human anti-human AILIM monoclonal antibody (prepared in
the Example described above);
(2) Mouse anti-human AILIM monoclonal antibody SAl2 (same as

in the above Example);

monoclonal antibody SA12 was diluted with PRMI1640 medium containing
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105 FCStopreparesolutionswithvariousconcentrationsof theantibody.
Diluted antibody solutions were added to the wells (final
concentration: 0, 0.31, 1.25, 5 and 20Ug/ml). Subsequently, T cells
(504l) were added to the wells. The plate was incubated at 37°C for
1 hour in a CO; incubator (NAPCO). After the reaction was completed,
PBMCs (50ul) derived from a different donor were added to the wells
to initiate MLR.

When MLR was conducted using an antibody other than human
anti~human AILIM antibody (described above in (3) to (6)) as the test
substance, T cells derived from a different donor were allowed to
react after the incubation of PBMCs with the test substance.

On the fifth day of the culture, tritium-labeled thymidine
(*H-Thymidine; 20ul; 1HCi/well) diluted with PRMI1640 medium
containing 10% FCS was added to each well. Cultivation was continued
foroneday. Aftertheculturewascompleted, thecellswereharvested
using a Cell Harvester (Packard). Radioactivity of °H incorporated
of the cells was measured in a B-counter (TOP COUNT; Packard) to analyze
the rate of T cell proliferation after the culture.

Results are shown in Figures 48 to 59.
<8-2-2>Inhibitionof MLRby humananti~-humanAILIMmonoclonal antibody
in MLR system where CTLA4-mediated signaling pathway has been
previously blocked

PRMI1640 medium containing 10% FCS was added to each well of -
a 96-well microplate having U-shaped wells. A solution of human
anti-human AILIM monoclonal antibody or mouse anti-human AILIM
monoclconal antibody SAl2 was diluted with PRMI1640 medium containing
10% FCS topreparesolutionswithvarious concentrationsof theantibody.
The diluted antibody solutions were added to the wells (final
concentration: 0, 0.31, 1.25, 5 and 20ug/ml) . Subsequently, T cells
(50ul) were added to the wells. The plate was incubated at 37°C for
1 hour in a CO; incubator (NAPCO).

In addition to the culture of the T cells, PBMCs (in RPMI1640
medium containing 10% FCS) derived from other donors were cultured
independently after addinghuman CTLA4-IgFcto the PBMCs. Cultivation
was performed at 37°C for 1 hour in a CO; incubator (NAPCO).
Concentration of CTLA4-IgFc was adjusted to 20Ug/ml at the start of
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the MLR.

Subsequently, PBMCs (50ul) were added to the T cell culture
described above to initiate MLR.

When MLR was conducted using an antibody other than human
anti-human AILIM antibody (described above in (3) to (5)) as the test
substance, T cells derived from a different donor were allowed to
react after the incubation of PBMCs, which had been cultured in the
presence of CTLA4-IgFc, with the test substance.

On the fifth day of the culture, tritium-labeled thymidine
(*H-Thymidine; 20ul; 1uCi/well) diluted with PRMI1640 medium
containing 10% FCS was added to each well. Cultivation was continue
foroneday. Aftertheculturewascompleted, thecellswereharveste.
bvusingaCell Harvester (Packard). Radioactivityof3Hincorporated
of the cells was measured in a f-counter (TOP COUNT; Packard) to analyze
the rate of T cell proliferation after the culture.

Results are shown in Figures 60 to 69.

The results obtained from the two tests described above are
summarized as follows:

(1) CTLA4-IgFc blocks the CTLA-4-mediated signal transduction,
and thereby inhibiting the allogenic MLR-induced proliferation of
T cell.

(2) Anti-CD80 antibody and anti~-CD86 antibody inhibit the signal
transduction mediated by CD80/CD86, which is a ligand for CTLA4 an”
CD28, and thereby inhibiting the allogenic MLR-induced proliferatio.
of T cell.

(3) Amonoclonal antibody against human AILIM, like CTLA4-IgFc,
anti-CD80 antibody and anti-CD86 antibody, significantly inhibits
the allogenic MLR-induced T cell proliferation associated with the
AILIM-mediated signal transduction in an antibody
concentration—dependent manner.

In other words, these results show that a tertiary pathway
mediated by AILIM and the ligand thereof in addition to the known
pathways mediated by CTLA4/CD80/CD86 and mediated by CD28/CD80/CD86
exist as a costimulatory signaling pathways required for T cell
activation, as well as that the AILIM-mediated signaling pathway is
inhibited by antibody against AILIM.
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cells labeled with the isotope as control cells in the same manner
as described above.

By using Lymphosepar I (IBL), PBMC fractions were separated

25 from peripheral blood collected from normal healthy persons. The
resulting human PBMCs were used as effector cells.

The target cells (1x10% cells/well; 25ul/well) were plated on
each well of a 96-well microplate (Nunc) having U-shaped wells.
Subsequently, any one of various concentrations of human anti-human

30 AILIM monoclonal antibodies diluted with RPMI1640 medium containing
5% FBS (0.0001-1.0Mg/ml; 25nl/well), the medium alone (25ul/well)
or 1% Nonidet P-40 (25pl/well; detergent having cell-lysing activity)
was added to each well and the plate was incubated at room temperature
for 20 minutes.

35 : Cultivation was carried out using anti-human CD3 monoclonal

antibody OCKT3 (ATCC CRL-8001) as a positive control antibody instead



5bA410c&c | | &) 10%$& ()-S f & 10%& ()-S i & 10%$& ()-S

k& 10%-y$~& ()-S  10%@ @ ()- 10c&10c&cg6| [: A410c&C 9* & 10%@EEE () -

N & 1098& ()-S W &) 10%& ()-S &) 10%@$@ ()-S \n & 10%& ()-S

j0 & 109& ()-S WU310! (10%F& ()-3 &10% & ()-10' 10' 10' : 9*& 10% & () -
|°9*& 10% & ()-' R 9*& 10% & ()-' A |[:vU310! x(10% & ()-3 V(10% & ()- 3

M 109&& ()-3 s(10% & ()-3 (109 ()-3 H(10%' & ()-3!T|[:vU310! V(10%' & ()-3
(109%°& ()-3 n(10% & ()-3 ~(10% & ()-3 1£00% & ()- 3

s(10% & ()-3$%&' *OvU410! R L)lO‘V&S& ()-3 NL)10% $& () -3

D 1) 109 £ (T SKRRTT L0t St (ST HOvake(F o8 B 1) b cd tbae Soove.

L) 10%@@ () - Subt¢q®9@@a,()tBSTW‘fﬁ6416!r 3&EAURE (E—/T N&mzz&&oo- 1x10°

9$1 09! ” % 3: &

£ 10%:%:&) 8-)13} %m?’%}ﬁ? ﬁg @%@??%‘% ‘?a‘%ﬂ ) ai‘? th%&&b@/&a pys
N[ 3&10%J&U&hb)atedqht[3?@l]ﬂir mym/m:( Jan A UnGHMEREYS T $4@C0; in an
I S1098 ()@ L1 LELOWENE ()-- )&10%& ()-- ° f' 10%& ()- | vwy| vU4L0!

| R & 10988 ()-M1T& 10% & ()-M 10%&& (g 109&91098q109&q || * 6&10%&a& () -
0768100 &y & () AETRT f PROHLMADLONY NS TR HORTEEEF - SFALEL FiT0dRIat () - S#0rpm St

109&’ % 10% & 10% fr
310% $<(&) {i)% S#&f&P Qgiieoc(y«)éﬁ%?a Q)g%o%})@%é\ﬂ% égh@toay%&%%s s}ﬁi%&gered
) 109R$& Rprdspactiyipy, $& ( %#ésntm@well | SRR 1) T \v?smmeasured by a
;%08;10;{% gﬁé&ﬁ%%/: 9$%&Eﬁ§‘§‘?i%a§t£ v 100K&E A s IO @%Oah{l#érl«@é%fﬁgézgf releﬁased
IVF fé %&2% %E'bSY&Tﬁ%EEQ&CF}tur?Y&TE%&&tPP}E Ey the damage()or cell
" Y&10% kl&bu&ré)mel\/syl ADc410. k& | N f5810% k& & () -1 a f5&10%AK&A& () -

D 3/ 81098k &S & [ &10%.
D B 1 1 00m0m e EF ST ORBAR 16 ke L NPEDS SRR RN O b JPSF 5T EB0RC R Lodvsis)
ysz) 1096806 Fhoga y Ism)d8ydy APCE31ind0eed @y (3nt0-AEL 10 dok iasyUs £0ast i~CD3

o () AR B3 080 1250 SEUBE B
I i?éO%&&'se;:veﬁ wighlpoeg: pdiupQe@Entg \cantesppnds [tcbgamlth respEIREo( The

109%&& () cell&?rgrfbig‘alg‘e(aar@ (Vgéi) (Qnd th 1 %‘1 @ det corresgonds to 100%
10%&& ()-"R#| #E$BE4 [ : bUA1 Y+&10%&& ()- 6Y+&10W & & () - ,
"&10% & &l(til respe&fo@‘@nme( Felfl H@ ) lEERE@ A' B C F' | 0bU410 ' 10%
& & ()-10*& 1@*5«1195&ar6 s8NV &" &1 ).Irefs 81 Q% A1) - 6: $10°/&& ()- @

9T) 1098 &' 9T) 10%$&' ( 1098 &

10%R& ()-F'' %}% L U‘iéo 9T - MD
tVOT) 10%& ()- WL 26%&& OF " $109&k E?Owﬁé aﬂfvﬂu D‘ﬁ‘%%%%‘ %MI\/D
ax o) 10%&0(:),01\/91far%’i)ﬂ&ﬁ@&f(ﬁhé@rbs%ﬁ)tlﬂ%éntio%ﬁl%ﬁ)tm&(t-)1Muc1ng
9T)10§% }L MON/ /[ /1 /Q1l2v %%} O%T:Oé? t( 1098 () -1
10%r& %’ 1Y 1Bo@s P TO5E6 TI0Es Tomss en manner .
9T) 10%$b&’ () - MD23A5i 5c6@7|[: vUA10 \ ' 1098& ()-1 | ' 109%P%P& () - 1f
M 20990500 o oz 1026605l 2t B AR TR mumar

anti~-human AILIM monoclonal antibody and analysis of the same

25 Sequences of cDNAs encoding the heavy chains as well as cDNAs
encoding the light chains of various human anti-human AILIMmonoclenal
antibodies, which had been prepared in the Example described above,
were determined as described below. Structural features of the genes
were also analyzed.

30 By using Quick Prep mRNA PurificationKit (Amersham—Pharmacia) ,
PolyA'RNAs were extracted andpurified fromeach of hybridomas (clones:
AIH5D3 (JMab-136), AII289 (JMab—-138) and AII3%94 (JMab-139)), which
produce human monoclonal antibody against human AILIM prepared in
the Example described above.

35 The hybridoma cells were suspended in a cell lysis buffer (Lysis

Buffer), and lysed by using a syringe to solubilize them. Oligo (dT)
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was incubated at 16C for about 80 minutes to ligate the cDNA with
the linker DNA. The linker DNA used was a double-stranded DNA

25 consisting of oligo DNA (20adp; SEQ ID NO: 2) and oligo DNA (24adp;
SEQ ID NO: 3), which had been 5'-phosphorylated and annealed to each
other by a commonly used method.

The DNA ligate was extracted with phenol/chloroform, and then
precipitated with ethanol. Subsequently, the DNA reactant was

30 digested with a commercially available restriction enzyme Notl
(TOYOBO) , and then incubated with a commercially available ATP
solution (GIBCO BRL) and T4 kinase (TOYOBRO) at 37°C for 30 minutes
to phosphorylate the 5’ end thereof.

The resulting DNA was precipitated with ethanol-, and then

35 fractionated by polyacrylamide gel electrophoresis. A piece of gel
containing DNA of about 500bp to2000bp was cut out. Cutting of the
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L10%&& (ﬁ§%19$&92$§"9§0;1| method (Maniatis et al., "“Molecular Cloning: A
LabolatoryManual,” Cold Spring Harbor Laboratory, Cold Spring Harbor,
New York) as follows:
The cDNA library (1x10* plaques) was plated on agar plates and
20 replica filters thereof were preparedby usingHybond-Nnylonmembranes
(Amersham Pharmacia). These replica filters were subjected to
hybridization treatment using probes labeled by using Y?P-ATP in a
hybridization buffer according to the plaque hybridization method. "
Probes used were HIGLC (SEQ ID NO: 4) for antibody light chain anc
25 NHCc2 (SEQIDNO: 5) for antibod?heavy chain. Single-plaque isolation
was carried out from the positive clones obtained in the primary
screening and secondary screening.
Each of heavy chain and light chain of the antibody was amplified
by PCR using a single PCR primer and Taq PCR kit (TAKARA) by utilizing
30 phage suspension from each positive clone as a template DNA. A pair
of primers used for antibody light chain were ExcellE (SEQ ID NO:
6) and ckll7 (SEQ ID NO: 7), and a pair of primers used for antibody
heavy chain were ExcellE (SEQ ID NO: 6) and NHCc2 (SEQ ID NO: 5).
The resulting PCR products were fractionated according to a usual
35 method using agarose gel electrophoresis. Pieces of gel containing

DNAs of about 600bp corresponding to the heavy chain and light chain
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20 the presence of vector DNA and insert DNA (heavy chain cDNA or light
chain cDNA).

Each nucleotide sequence of ¢DNA encoding heavy chain and
antibody light chainof theantibody, whichwas insertedineachpurified
plasmid, was determined by a commonly used method using DNA Sequencer

25 (377A; PE-Applied Biosystems), ABI PRISM Sequencing Software
(PE-Applied Biosystems) and ABI PRISM Auto Assembler (PE-Applied
Biosystems).
Primers used for the sequence determination were as follows:
<Primers used for the determination of heavy chain cDNA>
30 M13R primer (SEQ ID NO: 8; STRATAGENE), ExcellE (SEQ ID NO:
6), 136H (SEQ ID NO: 9), 138/9H (SEQ ID NO: 10), AILIMHC1l (SEQ ID
NO: 11), HCecl (SEQ ID NO: 12), NHCc2 (SEQ ID NO: 5), HCc7 (SEQ ID
NO: 13), HCc8 (SEQ ID NO: 14), HCec3 (SEQ ID NO: 15), HCc4 (SEQ ID
NO: 16), HCc6é (SEQ ID NO: 17), HIGHC (SEQ ID NO: 18), HCcY9 (SEQ ID
35 NO: 19), HCc5 (SEQ ID NO: 20) and polyA (SEQ ID NO: 21).

<Primers used for the determination of light chain cDNA>
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Amino acid sequence: SEQ ID NO: 28 (comprising signal sequence:

15 aminc acid number 1 to 19, variable region: amino acid number 20 to
118)
<Light chain>
DNA sequence: SEQ ID NO: 29 (signal sequence: nucleotide number
39 to 104, V region: nucleotide number 105 to 386)
20 Amino acid segquence: SEQ ID NO: 30 (comprising signal sequence:
amino acid number 1 to 22, variable region: amino acid number 23 to
116)
Clone AIIZ2B89 (JMab-138)
<Heavy chain>
25 DNA sequence: SEQ ID NO: 31 (comprising signal segquence:
nucleotide number 94 to 150, V region: nucleotide number 151 to 441)
Amino acid sequence: SEQ ID NO: 32 (comprising signal sequence:
amino acid number 1 to 19, variable region: amino acid number 20 to
116)
30 <Light chain>
DNA sequence: SEQ ID NO: 33 (comprising signal sequence:
nucleotide number 28 to 87, V region: nucleotide number 88 to 375)
Amino acid sequence: SEQ ID NO: 34 (comprising signal sequence:
amino acid number 1 to 20, variable region: amino acid number 21 to
35 116)
Clone AII39%94 (JMab-139)
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clone AIHSD3 (JMab-136): LS

clone AII289 (JMab-138): A27

clone AII3%24 (JMab—-139): A27

30 Example 11 Inhibitory effect of human anti-human AILIM monoclonal

antibody on delayed-type hypersensitivity (DTH)

The biological system of immune response, the function of which
is to eliminate harmful antigens (pathogenic microorganisms such as
virus, bacteriumandparasite, foreignbody, etc.) tothe livingbodies,

35 and can be broadly divided inte congenital immunity and acquired
immunity.
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20 to the 1nfectlon by tubercle bacillus and can be induced by causing
immune response by intracutaneously injecting, to a living body,
tuberculin protein produced in culture supernatant of tubercle

bacillus.
Delayed allergy is an allergy mediated by T cell {(memory T cel.

25 memdrizing antigen) sensitizedwithanantigen. The allergy iscalled
“delayed type,” because it takes 24 to 48 hours for a living body
sensitized with the antigen to express allergic response with
inflammation induced by the memory T cell when contacted again with
the antigen.

30 The phenomenon of tuberculin allergy, which is a representative
of delayed allergies, has generally beenutilized in “tuberculin test”
to diagnose whether or not sensitization by the infection of tubercle
bacillus has already been established in an animal. Specifically,
the test is conducted as follows: purified tuberculin (purified

35 protein derivative; PPD; 0.1lml of the derivative of 0.05ug/0.1lml
(2.5TU}) for general diagnostic use), which 1s tuberculin protein
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In this test, the inhibitory effect of anti-AILIM antibody on
delayed-type hypersensitivity (delayed allergy) was evaluated by
utilizing the above-mentioned tuberculin test. The test was

20 conducted as follows:

Each of cynomolgus monkeys (male, body weight: 6.0-8.5kg,
Environmental Bioclogical Life Science Research Center Inc.; 3
individuals in each group) , whichhadbeen sensitized with BCG (Bacille
de Calmette et Guerin), which is an attenuated live bacterium of

25 bovine-type tubercle bacillus, was anesthetized with ketamine
hydrochloride (10mg/kg, intramuscular injection), and then any one
of the test samples indicated below was intracutaneously given with
a quantity of 0.1ml to each injection site (6 injection
sites/individual) in the chest. The distances between the injection

30 sites of the sample were 3 cm or longer.

(1) 1:1 mixed solution of human anti-~human AILIM monoclonal
antibody (JMab-136; 0.2mg; 10Mg at each injection site) and tuberculin
(4ug/1lml of physiological saline);

(2) 1:1 mixed solution of human anti-human AILIM monoclonal

35 antibedy (JMab-136; 2mg; 100lUg at each injection site) and tuberculin
(4ug/1nl of physiological saline);
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Results were as follows: AILIM-positive reaction was found in

15 of 29 samples of skin tissue; in 1 of 3 samples of stomach tissue;

and in 1 of 1 sample of colon tissue; which were all obtained from

acute GVHD patients. AILIM-positive reaction was found in 1 of 3

35 samples of skin tissue; in 2 of 2 samples of colon tissue; which were

all obtained from chronic GVHD patients. Further, AILIM-positive
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via controlling the human T cell response, specifically, controlling

10 the transduction of AILIM-mediated costimulatory signal to the cell.
In this test, it was analyzed whether or not the human monoclonal
antibodies exhibit activity of enhancing cell proliferation of monkey
T cell by the same method as described in Example 7.
<13-1> Dilution of antibody

15 Anti-human CD3 monoclonal antibody SP34 (BD-Pharmingen) was
diluted with phosphate buffer (PBS) toa final concentrationof 1pug/ml.

The above-prepared human anti-human AILIM monoclonal antibody
JMAL136 was diluted with PBS to a final concentration of 40pHg/ml.
The antibody solutions were further diluted with PBS to prepare various

20 concentrations of antibodies ({40nug/ml-0.064pg/ml).
<13-2> Coating of microplate with antibody

Each well of 96-well microplates was coated with anti-human
CD3 monoclonal antibody SP34 (ldg/ml; 25Ul to each well) and the human
anti-human AILIM monoclonal antibody JMAb136 (40ug/ml-0.064Hg/ml;

25 25Ul to each well). The plates were incubated at 37°C for 2 hours.
Subsequently, the antibody solutions were discarded, and each well
was washed 3 times with PBS. After the wash, RPMI1640 medium
containing 10% FCS was added to each well (1004l/well), and the plates
were incubated at 37°C for 1 hour. Thus respective wells of the plates

30 were coated with the antibodies mentioned above.

Control experiments were carried out in the same manner using
plates coated with human anti-KLH monoclonal antibody (JMab23; see
the previous Examples) as control antibodies instead of the human
anti-human AILIM monoclonal antibodies.

35 The microplates coated with the antibodies were used in the

following assays.
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<13-3> Preparation of monkey T cell suspension

Peripheral blood was collected from cynomolgus monkeys and
mononuclearcellswere fractionatedbydensitygradientcentrifugation
using NycoPrepl.077A (Nycomed). According to the experimental

5 manual, monkey T cells were separated from the cynomolgus monkey
mononuclear cells by using anti-human CD4 antibody M-T477
(BD—Pharmingen), anti-human CD8 antibody RPA-T8 (BD-Pharmingen),
anti-mouse IgG microbead (Miltenyi) and a Magnetic Sorter. T cell
count was determined using a hemacytometer. Monkey T cells were

10 suspended in RPMI1640 medium containing 10% FCS. Thus monkey T cell
suspension (leO6 cell /ml) was prepared.
<13-4> Cell culture
(1) Culture using microplate coated with anti-human CD3 antibody and
anti-human AILIM antibody

15 Simian T cell suspension was added to each well of a microplate
coated with the antibody mentioned above and the plate was incubated
at 37°C for 2 days in a CO; incubator.

After the culture was completed, respective microplates were
used in the following assays:

20 <13-5> Determination of proliferation activity of T cell

Methyl [*H]thymidine (0.5uCi/well; Amersham-Pharmacia) was
added to each well of the plates after incubation, and the plates
were incubatedat 37°C for 6 hours ina CO, incubator. After incubatior
the cells were trapped on GF/C filters (Packard) by using a Cel.

25 Harvester. Subsequently, the filters were dried at 40°C for 3 hours
or longer, and thenMicroscinti 0 (20pl/well; Packard) was added thereto.
Radioactivity of °H incorporated in the cells trapped on the filters
was measured by a f-counter (TOP COUNT) to analyze the degree of T
cell proliferation after the culture.

30 The result is shown in Figures 73.

The result of this assay showed that simian T cells were
significantly proliferateddepending on the concentrationof thecells
whenmicroplates were coatedwith anti-human AILIMmonoclonal antibody
(human monoclonal antibody or mouse moncoclonal antibedy) together

35 with anti-human CD3 antibody.

The result also syggests that the human anti-human AILIM

H
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monoclonal antibodies of the present invention can bind to monkey

AILIM and have the activity to regulate the function of monkey AILIM.

Example 14 Establishment of method for identifying and quantifying

5 substances capable of binding to AILIM or AILIM ligand

A method of ELISA (Enzyme~linked Immuno solvent assay) was
established to identify or quantify a substance capable of binding
to AILIM (ICOS) or AILIM ligand (B7h/B7RP1/GL50/LICOS).

The principle of the method described below in detail as an

10 example is based on estimating, by ELISA, the degree of inhibition
on the binding between soluble human AILIM (hAILIM-IgFc) and soluble
human AILIM ligand (hB7h-IgFc) caused by the substance.
<1l4-1> Sample

The following samples were used:

15 (1) Streptavidin-HRP (Southern Biotechnology Associates,
Inc.);

(2) Soluble human AILIM ligand (fusion protein between the
extracellular region of human B7h and the constant region of human
IgGl); ‘

20 The protein was prepared by the method described below in <14-2>;

(3) Biotin-labeled soluble AILIM-IgFc;

The AILIM-IgFc was prepared by further purifying the antigen
obtained according to the same method as described in earlier -
applications (JP-A 11-29599 (Example 16 (2)) and WO98/38216 (Example

25 16 (2))) of one of the present inventors, Tezuka;

(4) Human anti-human AILIM monoclonal antibody (JMab-136;
described above) ;

(5) Human anti-KLH monoclonal antibody (negative control
antibody; JMab-23; described above);

30 (6) Phosphate buffer (PBS (-); Nikken Seibutsu);

(7) PRMI1640 medium (Nikken Seibutsu) ;

(8) Fetal calf serum (FCS; JRH-Bioscience) ;

(9) 30% Bovine serum albumin (BSA; Sigma);

(10) Tween20 (BiocRad);

35 (11) TMB' substrate chromogen (Dako).
<14-2> Preparation of soluble human AILIM ligand (fusion protein
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(hB7h-IgFc) of the extracellular region of human B7h and the constant
region of human IgGl)
Total RNA was prepared from human peripheral blood-derived
mononuclear cells in the same manner as described in the Example above.
5 cDNA was synthesized from the obtained total RNA (5ug) as a template
and by using Superscript Preamplification System for First Strand
cDNA Synthesis (GIBCO-BRL).

Subsegquently, 5'primer
(5'-GAGGTCTCCGCCCTCGAGATGCGGCTGGGCAGTCC~3"', SEQ ID NO: 39) having
10 XhoI restriction site and 3'primer

(5'—-CACAGGACAGCCAGGGGATCCCACGTGGCCGCG~3"', SEQIDNO: 40) havingBamF
restrictionsiteattheir respective endsweredesignedandsynthesizeu
to amplify cDNA encoding the extracellular regionof human AILIM ligand
(hB7h) by PCR. oy using the cDNA as a template and the primer palr,
15 PCR was conducted to prepare a DNA having Xhol and BamHI at respective
ends thereof containing cDNA encoding the extracellular region of
human B7h. The resulting PCR products were digested with XhoI and
BamHI, and fractioned by agarose gel electrophoresis to isolate a
band corresponding to about 720-bp cDNA fragment, that was predicted
20 to encode the extracellular region of interest. The isolated cDNA
fragment was subcloned into plasmid pBluescript II SK (+) (Stratagene)
pre—-digested with XhoI and BamHI. It was verified that the cDNA
fragment contained the portion encoding the extracellular region of _
human B7h by sequencing analysis using an automated fluorometric DN..
25 sequencer (Applied Biosystems).

On the other hand, DNA encoding Fc of human IgGl as a fusion
partner was prepared as a BamHI-Xbal DNA fragment (about 1.3kb) by
digesting a plasmid (see, Cell, Vol.61l, p.1303-1313, 1990; prepared
by Dr. Seed et al., at the Massachusetts General Hospital) with BamHI

30 and XbaI. This fragment contained exons encoding the hinge regions
of human IgGl, Cyl2, and Cyl3.

The XhoI-BamHI fragment encoding the extracellular region of
human B7h (hB7h), and the BamHI-Xbal fragment containing exons
encodingFc (abbreviatedas “IgFc”) of human IgGl, preparedas described

35 above, were subcloned into a plasmid pBluescript II SK (+) (Stratagene)
pre—-digested with XhoI and XbalI.
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Subsequently, the plasmid was digested with XhoI and XbaI to
prepare a DNA fragment about 1.8~kb containing fusion DNA between
the extracellular region of human B7h and human IgFc. By using T4
DNA ligase, this fusion DNA fragment was inserted into an expression
5 vector pMEL18S (Medical Immunology, Vol.20, No.l, p.27-32, 1990, and
"Handbook for GeneticEngineering," ExperimentalMedicine, supplement,
Yodosha, pp. 101-107, 1992) between Xhol and Xbal sites, to construct
a plasmid phB7h-IgFc.
Monolayer CO0S7 cells (ATCC CRL-1651) cultured to be
10 sub-confluent in DMEM medium containing 10% fetal calf serum and
ampicillin, were transformed with the plasmid phB7h~IgFc by
electroporation to yield transformed cells.
The transformed cells were allowed to expresshB7h-IgFc by
culturing them in serum—-free ASF104 medium for 72 hours.
15 HB7h-IgFc was purified by using a Protein G Sepharose affinity
column (Amersham Pharmacia) as follows:
The above-mentioned culture supernatant was centrifuged to
obtaincentrifugal supernatant. Theresultingsupernatantwas loaded
onto a Protein G Sepharose affinity column pre-equilibrated with a
20 bindingbuffer. Subsequently, the column was washed with the binding
buffer, and then elution was performed with an elution buffer. The
eluted solution was recovered and then dialyzed against phosphate
buffer. The outer dialyzing buffer was changed twice or more. Thus -
purified hB7h-IgFc was obtained.
25 <14-3> Dilution of antibody and soluble human AILIM (hAILIM-IgFc)
and reaction thereof
Original solutions (20pg/ml) of anti-human AILIM monoclonal
antibody (JMab-136) and human anti-KLH monoclonal antibody
(TMab-23) as a negative control antibody were diluted in a series
30 of 11 levels, and each sample (200Ul) was combined and mixed well
with 200ul of RPMI1640 medium containing 10% FCS. Thus various
concentrations of antibody solutions were prepared. Biotin-labeled
hAILIM-IgFc (2ul/tube; final concentration 1ug/ml) was added to each
of the prepared solutions with various concentrations. The resulting
35 solutions were mixed well and incubated at room temperature for 30

minutes.
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Subsequently, TMB® substrate chromogen (SOul/well) was added to each
well and the plate was incubated at room temperature for 20 minutes

Subsequently, 2N sulfuric acid (50pl/well) was added to each wel.
25 to stop the reaction. Absorbance of each well was measured at a
wavelength of 450nm by a THERMO max (Molecular Devices).

Results are shown in Figures 74 to 76.

The results showed that anti-AILIM antibody had the activity
of inhibiting the binding between hAILIM-IgFc and hB7h-IgFc in a

30 dosage-dependent manner.

Accordingly, this Example indicates that an assay system
illustrated by the presentmethodcanbeutilized to screenand identify
substances capable of binding to AILIM or AILIM ligand (for example,
antibody or synthetic low molecular weight compound).

35
Example 15 Activity of human anti-human AILIM monoclonal antibody
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antibody JMabl36 (20pug/ml) . Human T cell suspension (1x10°cells/ml)
35 prepared was incubated at room temperature for 30 minutes.

Human anti-KLH monoclonal antibody JMADb 23 (20ug/ml) was used



3(109WN& ()- 1 3(10% & ()- D1 3(10% & ()-GN\HIEI 133 [: VU410
“3810%1& ()-z *" 3810%W) W& () -z *  3&10%) W& () -z 3&10% & () -z
/M 3&109% )| & ()-z 3810% & ()-2J33JJ" K(K) K*K. KKvU410 4' 10% & () -
F109% & () -10d) d10d) d10d)d " 38&10%f) d& ()-z 3&10%& ()-z  3&10%
& ()-zKYLLOMONOO [ : VU410 4 > "e$10% & ()- @} 10% & ()-s *' 10% & () -s
T10% & ()- 4 10%& ()- 2b 10% & ()- OPQZQ RRR|[: VU410 4 94MB10% & ()- @
L B10% & ()-@ % 810% & ()- @ % 10% & () -i 1BELO%E' () - i
9% % 10% & () i RRVSSSSSSS| obUA10 10% & () - 10( 10( 10( - 4910% & ()-M
*$7' 10% g d& () - @GTUWYVEX| [: bUAL0 9w
LL' 10% gfg“‘ nfﬁz‘tﬁ%‘l%ﬁ(r%rdl %J’»\%Q{%; 100/& () - UVW/LL' ll([)% & ()-1 *°
LL' 10% &<(l)5 14>%:em; IO - | OXMYYZF[ [\ \|[:-410( " 37810% & ()-
| 37810% & g % s 0
I \&\o\ic vy bA4]1%{é %Baﬁil"%&%%q &4 &asi%%/«ié%&?da% 5910 (J}“"‘lrl(§L“L‘:"z]i 8/%1/%@(3%
310% & ()l@@plejwelé bbe @%) cMi@(/wes},lJma@ gdded tg' eadvagl)l oBja $icropdare) -
99 0 Atha B LOROE lad 51 JABRL) S U0 10 ESSLIEH e
& ()- 10% h<(I:110( 9: $10% & () -1 109% & (
BM $' " 1oq@&upﬁt@ésagz§§ Foyuamaw*1P&@oﬂpz&r{9uba¢r&-10wq(y& ()-
nF&10%Vh kY&-6)-- DeE%&irﬁ‘i‘béq{J)b?n (c)f pﬁ&lﬁ@ﬁ&&ﬂ actEF_s&}Oéyfq\i' &eii
hlljjkrT1[VU410 )- BM! '10%" 10‘%

'10% " " & () - Mettho%Hé&hwlddﬁﬁlo%q%ﬁ&/melLrm< &Uﬂacm) “was
2J s) 10%&&&1&d( fo O8)AOMyYR OF- tlfl.@%il?atﬁés Jé]ﬁt@zi&ﬁl]aﬂi}aaﬁoﬂ 'SHP@ha’plhted

- o)ty MR E AT 07 C S ORI 5 ChSF RO I T

2 =t s* )rw} Qp&LE) w@QeBts:"a)ﬂm%\l@ré)G@/CB EI)&@W&&Péy:erdf)bQW&i(lc);-g Ce’

9;8(])_00/(‘\3/&/}2?\7&)38:(3%) igéjﬁiééu?'#%? gﬁ’r‘i‘%"t‘fé&etrs&%m‘ygﬁgﬁ‘éé 40°C for 3 hour.

4" s*) 10%otr& or)geds *3 i vBanMi-Owd o rr{ixq { PPLiwE 201 ; Pae(kartD% s &1ded thereto.
+F(: *10‘%‘§3é16£ct§&@c§70c{¥*<’w&n6)3 o&@aé@‘yi%ﬁ{ﬁe Q-)eil% %@ég%@r{ ‘%h@ fllte s
B &@10% & ()-Cl 13~ UAT6 F10% & ( &()-
OF(:¥10%r=ag wasurs@ bxo% %@pwtes FIOR 1@%@*?@) (190 b}nﬂm [tlmd@grefve 10%
(Sl be ORI i g gl (L L2080y
S 0 ! 00 0@ a * 0

%' 10% (e& ()* %e'reiég/&&& O Fg| i M&fﬁf 1*10%8& ()-3 L*lO%‘?& J() 3
TL*10% * &' () - 3Thé MG’ ObtR sl Yh&tK ) s 3T HAVEROGRASIVAY Windaln T LRI §red

8 QoL b Ak L sl M B

' DA &thl- 3YEEP| s ¥ 16he mpyati0ed ¢daLfPl3attinO8® () - IrBedditdeq& ¢

U 109& 1 %4
Y St R R R TRt RS Ths g o

10%q(y&repliZsragdpa( p& Oumas MO ()- 33 10%q(y& ()- t10%q(y& 0-
&10°/(yq(y& ()-0=|[: NA41010 " &10%Yy& ()-3 ° &10°/(yq(y& -3 &10%y& -3
&10°/Iyq( & () 3 910%/q(y& () 210°/Iyq(y& ) - NA41010 0 &10°/Iyq(¥& ()-3

&10%y qE¥R LIREAARL LY -af [h s gy Ad clgnal antibod
{/ gﬁ/@ QQM&lfﬂllB@! ' thk: b‘gél@.i%rbt%%gz/%(i( bﬁ&n@ey3T &éQ%/)é&s()):lgted w1t1;1ll1(:)he(a)
L &10023 ' 5 1-.1 tignng y Wx g ) /g/ At e Ii}.ﬁz\uf ‘E;AIJ'Y Ns'.o:\Lgna

V' &10%q( y& ()Tl8e &iﬁ%’y&st) w3¥Wﬂ[’x]:luMUé&iOby1Q%.&g( honhc@&zl@‘%t&lﬁ.& instead

iEngog/% géuﬂ%%oé]ﬁé%g}é /%!%aé;p(lg 105 c§‘sc/16/kgé&d(gb§ve(:f| of }] =vUAl0

<16 1> Dilution of antibody and others
30 Anti-human CD3 monoclonal antibody SP34 (BD-Pharmingen) was

~~~~

diluted with phosphate buffer (PBS) to a £inal concentrationof 1ig/ml.
The human B7h-IgFc prepared above was diluted with PBS to a

final concentration of 40ug/ml. The antibody solution was further

diluted with PBS to prepare various concentrations of the antibody

35 (40ug/ml-0.00641g/ml) .
<16-2> Coating of microplate with antibody
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10
Industrial Applicability

The human monoclonal antibodies of the invention capable o.
binding to human AILIM are of humanorigin, and therefore these antibody
induces no serious immunorejection due to antigenicity to human, i.e.,

15 HAMA (Human anti-mouse antigenicity) inahost, whichhasbeena serious
therapeutic problem (side effect) in antibody pharmaceutical
preparations comprising non-human mammal-derived antibody such as
mouse-derived antibody. The antibody of the inventionis thusof great
value as an antibody pharmaceutical.

20 Thus, the human monoclonal antibody of the invention against
AILIM (particularly human AILIM) and pharmaceutical compositions
comprising the human monoclonal antibody do not induce host
immunorejection caused by HAMA at all; and thus can be used a-s »
pharmaceutical preparations capable of controlling a variety o

25 Dbiological reactions (e.g., proliferation of cells expressing AILIM,
cytokine production by AILIM-expressing cells, immune cytolysis or
cell death (apoptosis) of cells expressing AILIM, and activity of
inducing antibody-dependent damage of cells expressing AILIM)
associated with the transduction of AILIM-mediated costimulatory

30 signal (secondary signal) to cells expressing AILIM; and/or can be
used to treat or prevent various diseases associated with the
transduction of the AILIM-mediated signal, controlling and inhibiting
the onset and/or progress of the diseases.

Specifically, by providing pharmaceutical preparations

35 containing the human anti-AILIM monoclonal antibody of the invention

or a portion thereof as an active ingredient, it is possible to inhibit
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allergies by cellular immunity); arthropathies (e.g., rheumatoid

arthritis (RA), osteocarthritis (OA)), inflammation (e.g., hepatitis);

graft versus host reaction (GVH reaction); graft versus host disease

10 (graft versus host disease; GVHD); immunorejection associated with

transplantation (allogenic graft or heterogenous graft) of tissues

(tissues such as skin, cornea and bone) or organs (liver, heart, lung,

kidney, pancreas, etc.); immune response to foreign antigen or self

antigen (for example, production of antibody against the antigen,

15 cell proliferation, cytokine production, etc.); and diseases that

are potentially caused by abnormality in gut immunity (specifically,

inflammatory bowel disease (particularly, Crohn’s disease and
ulcerative colitis); and alimentary allergy, etc.

The pharmaceutical compositions in accordance with the present

20 invention make it possible to treat or prevent some inflammations

for which various steroidal drugs are used as anti-inflammatory drugs,

for example, inflammation associated with various arthritides

(rheumatoid arthritis, osteocarthritis, etc.), pneumonia, hepatitis

(including viral hepatitis), inflammation associated with infectious

25 diseases, inflammatory Dbowel disease, enteritis, nephritis

(glomerular nephritis, inflammation associated with kidney fibrosis,

gastritis, vasculitis, pancreatitis, peritonitis, bronchitis,

myocarditis, encephalitis, inflammation associated with
ischemia~-reperfusion injury (myocaridial ischemia-reperfusion
30 injury, etc.), inflammation associated with immunorejection after
transplantation of tissues or organs, scald, various skin

inflammations (psoriasis, allergic contact dermatitis, lichen planus
as a chronic inflammatory skin disease) , inflammation associated with
multiple organ failure, inflammation after operation of PTCA or PICR,
35 and inflammation associated with atherosclerosis, autoimmune

thyroiditis, etc.
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In addition, with respect to the above-mentioned inhibition
and treatment of immunorejection associated with transplantation of
tissues or organs as described above, the pharmacentical compositions
in accordance with the present invention can be used in conjunction
with known immunosuppressant used to inhibit the immunorejection in
transplantation therapy thereby increasing the effect of the known
drug to inhibit the graft rejection.

Further, by the use of the method of identifying substances
capable of binding to AILIM or AILIM ligand, which is within the scope
of the present invention, it is possible to control the signal
transduction associated with the interaction between AILIM and AILIM
ligand through the binding to AILIM or AILIM ligand, and there. _
achieving screening and selection of pharmaceutical agents (synthetic
chemical compound and antibody) having potential activity to treat

the above-mentioned various diseases.

Sequence Listing Free Text
SEQ ID NO: 1
Other Information: Description of Artificial Sequence:

Artificially synthesized primer sequence, NotI-T.
SEQ ID NO: 2

Other Information: Description of Artificial Sequence:
Artificially synthesized linker sequence, 20adp
SEQ ID NO: 3

ther Information: Description of Artificial Sequence:
Artificially synthesized linker sequence, 24adp.
SEQ ID NO: 4

Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, HIGLC.
SEQ ID NO: 5

Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, NHCc2.
SEQ ID NO: 6

Other Information: Description of Artificial Sequence:
Artificially synthesized primer sequence, ExcellE.
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of Artificial
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Description of Artificial

primer sequence, MI13R.
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136H.
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of Artificial
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Description
primer seguence,
Description of Artificial

primer seqguence, HIGHC.
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Claims

1. A pharmaceutical composition for preventing, treating,
or prophylaxis of delayed type allergy, comprising a substance having
an activity in modulating signal transduction mediated by ATLIM,  and
a pharmaceutically acceptable carrier.

2, The pharmaceutical composition of claim 1, wherein the
substance is a protein substance.
3. The pharmaceutical composition of claim 2, wherein the

protein substance is selected from the group consisting of:

a) an antibody which binds to AILIM or a portion thereof;

b) a polypeptide comprising the whole or a portion of an
extracellular region of AILIM;

c) a fusion polypeptide comprising the whole or a portion of
an extracellular region of AILIM, and the whole or a portion of a
constant region of immunoglobulin heavy chain; and

d) a polypeptide which binds to AILIM.

4. The pharmaceutical composition of claim 3, wherein said
antibody that binds to AILIM is a human antibody.

5. The pharmaceutical composition of claim 3, wherein said
antibody that binds to AILIM is a human monoclonal antibody.

6. The pharmaceutical composition of claim 1, wherein the
substance is a non-protein substance.

7. The pharmaceutical composition of claim 6, wherein the

non-protein substance is DNA, RNA, or a chemically synthesized
compound.

8. A method for identifying substances that bind to AILIM
or AILIM ligand comprising the following steps:

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

(b) preparing a polypeptide comprising the whole
extracellular region of AILIM ligand or a portion thereof labeled
with a labeling material that emits a detectable signal;

(c) reacting the insoluble carrier prepared in step(a) with
the polypeptide prepared in step (b);

(d) reacting the insoluble carrier of step (a), the
polypeptide of step (b), and said substance to each other in any
arbitrary orders;

(e) detecting the signal emitted from said labeling material
contained in the complex produced in step (c), and the signal emitted
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from said labeling material contained in the complex produced in step
(d) ; and

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

9. A method for identifying substances that bind to AILIM
or AILIM ligand comprising the following steps:

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

(b) preparing a polypeptide comprising the whole
extracellular region of AILIM or a portion thereof labeled with a
labeling material that emits a detectable signal;

(c) reacting the insoluble carrier prepared in step (a) with
the polypeptide prepared in step (b);

(d) reacting the insoluble carrier of step (a), the
polypeptide of step (b,) and said substance to each other in any
arbitrary orders;

(e) detecting the signal emitted from said labeling material
contained in the complex produced in step (c), and the signal emitted
from said labeling material contained in the complex produced in step
(d) ; and

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

10. The method of claim 8 or 9, wherein said polypeptide
comprising the whole extracellular region of AILIM or a portion
thereof is a fusion polypeptide comprising a polypeptide, comprising
the whole extracellular region of AILIM or a portion thereof, and
the whole constant region of immunoglobulin heavy chain or a portion
thereof.

11. The method of claim 8 or 9, wherein said polypeptide
comprising the whole extracellular region of AILIM ligand or a portion
thereof is a fusion polypeptide comprising a polypeptide, comprising
the whole extracellular region of AILIM ligand or a portion thereof,

and the whole constant region of immunoglobulin heavy chain or a
portion thereof.

12. The method of any one of claims 8 through 11, wherein
said AILIM is a human AILIM.
13. The method of any one of claims 8 through 12, wherein

said AILIM ligand is a human AILIM ligand.



