ANTI BODYMODULATI NG THE DI FFERENTI ATI ONAND FUNCTI ON OF DENDRI TI C CELLS VI A
Bl NDI NG | NTERCELLULAR ADHESI ON MOLECULE-1 AND USE THERECF CROSS- REFEREENCES
TO RELATEM2BPIYEEFEONS The present application clainms pPCEARAOYY2HAD t he
benefit of U S. Serial. No. 61/087,265, filed August 8, 2008 with United
States Patent and Trademark O fice which is hereby incorporated by
reference for all purposes as if fully set forth herein. FIELD OF THE

| NVENTI ON The present invention relates to an anti body binding to hunman

i nt er cel | UANTEOBY MODULATINGTHE BIFFIRENTIATION ANDSFUNGKION ©OFbl e to
nmodul ate the differentiation and function of dendritic cells and prolong

the graft sur DENPRITHC Lfh-ES A BINDEYG INTER GEERLUIARARUESEON,

phar maceutical conpositio i.si.ng i nd met hod of using
them for the treatnent of W@@s@tﬁﬂmwa ON ICAMI is a 90
kDa type | cell surface glycoprotein conposed of five extracellular

i munogl obul in superfam |y domains referred to as domains 1 through 5 and

nunbered UROSHREFEREENGCEHSTO REIAFEDARMACATIEINSN and an intracel |l ul ar
region (Cell. 1990, 61:243-54). | CAM I nediates | eukocyte/l eukogyte

i nteraction sucheaRressit @pplication gimperiorty é‘éF‘Pi t@ngerﬁﬁgiogéﬁspﬁ‘é%%nNong
cells. It dirate rHav:asatd j I j

i nfl ammat 8?{(/%%?2 g%’eglfs%gsgtléfs g%gﬂgﬁt a %o@%%ggg%%%@&dﬁ%ﬁe Lﬂr"lﬂ 35#1 Fo st udy

showed t hahichis hBeBy afolpdir@bd By rdferehftefok WuidosésaskPaNlyasef fofthetsin.ant i gen- 1
(LFA-1) interaction are able to inhibit T cell adhesion to endotheli al

cells and T cell activation also could be significantly reduced in a m xed

| ynphocyte_r Bc i E!é@gti bodi es (Proc Natl Acad Sci USA. 1988,

85: 309%- 3 . S using nmurine nonocl onal anti bodi es agai nst
hunman | CAM 1|, =5 i tﬁam r : : Vi

pr ol onged and c;eePﬁQ@?r{tnﬁiHJIV%I{r{%ti onat?snﬁ)?%lé agj?dé‘?g'r \%é‘tsdl ef:or gg@g%qg%ﬁ%g@gﬁ wth

control s @dhdsivaumdleculOD, (ICANA§04héel e dntibbdP Nib ables abagholiglate phoved to

be beneficial in depressing disease activity in patient wth .
differentiation and function of dendritic cells and prolong the graft survival. In addition,

the present invention provides a pharmaceutical composition comprising the antibody,

15 and method of using them for the treatment of disease.

BACKGROUND OF INVENTION

ICAM-1 is a 90 kDa type I cell surface glycoprotein composed of five

extracellular immunoglobulin superfamily domains referred to as domains 1 through 5

20 and numbered from N to C-terminus, a transmembrane region and an intracellular
region (Cell. 1990, 61:243-54). ICAM-1 mediates leukocyte/leukocyte interaction such

as interaction between T cells and antigen presenting cells. It also mediates leukocyte
extravasation into tissue during inflammatory processes (Transplantation. 1999, 67:729-

736). In vitro study showed that antibodies interfering the ICAM-1/ leukocyte function

25 antigen-1 (LFA-1) interaction are able to inhibit T cell adhesion to endothelial cells and
T cell activation also could be significantly reduced in a mixed lymphocyte reaction by

these antibodies (Proc Natl Acad Sci USA. 1988, 85:3095-3099). In monkey studies
using murine monoclonal antibodies against human ICAM-1, R6-5-D6 (enlimomab),

renal allograft survival has been prolonged and T cell infiltration in the graft was

30 decreased compared with controls (J Immunol. 1990, 144:4604-4612). Enlimomab also
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rheumatoid arthritis (Arthritis Rheum 1994, 37:992-999; J Rheumatol. 1996,

23:1338- W:34heoikigsever, enlinoneb induction therapy af e @i oo2019
transplantation 1n a random zed nulticenter study was not able to reduce

the rate of acute rejection or the risk of delayed onset of graft function
(Transplantation. 1999, 67:729-736). Mreover, clinical trial in acute

i schem c stroke patient revealed that anti-I1CAM1 therapy with enlinomab
was not an effective and i ndeed significantly worsen stroke outconme and

i nduced rohad dedermsevest tede, bprdfieiali iny depressing oissasendefivitserin cpatiear eddthwi t h

I b I . 2001 7..1428-14 . A i b f ti b

B e SR P P 10 TR E 0 T o 50t o
endot hel i aj 348! l1ovaRd:,t BHSmbinab 25 RAESSH %H&‘aﬁftﬁ%rt b '@%%pfag{a'ﬁpﬂ Weh o
neutrophil emigration potentially 1 ncreases t1he susceptibitity T0 I nflection

(J 1| munol rand@8ired hiti@BER -sARY AVas Merebld td fedaed the raldGs) acatcereficabh Yr the
speci al i zed ant i qen-presenti ng cells that integrate a variety of imune

response (g o &layed gmsetadaral fugain (Teangplenietionlel 999h6T:32dd8bk dMaredenm | y of
pr of essi ongl .anti.gen S ing cells jnvolved in jnitiation of inmmunity
and i mno@%né?aétt%% lgr%%%eg&% 1?|S%Hi§$v}’af1%?‘aerage t QQF'E}M i é_gﬁ"&pl_f @“&hduce
T-cel | anegimontdetBanolhed effe@ne’ M Bdeddsi@nfiR gpwgg%n%roﬂgtohi’c%}ﬂep%d
stimuli such as |ipopolysaccharide (LPS) were thdught to induce primary T
cel | r espomdecedBnoted ad 2e@6¢ a0 8primanilyl #de)ionEund Hevdroc@upaedriwiat pracedaCs

with a distinctive oki ne production profile m ght be endowed with
t ol er ogeni GFJ{H*‘%X'(;%}’(%I’:Q‘&FEI%SGZMQ%!@%@ fupetipns pychiackingsthe rghesiomed i n

dendriqy c | .Sy1d ' ' owever.. | CAM 1 .in dendritic

cel I's Mas eer?élégo%s?g%{]aegdﬁ %ﬁgllog géﬂ%é&s{hgsr\% cusklg}n%‘%g S{iﬂe‘%’ﬁtﬂ ﬁnﬂéﬁ‘&‘g s *’%f’rn LFA- |
bi ndi ng dwuigpestdd ctithd RS TbAHRET Ahi @eutrcfgjaw\ﬂ%ﬁl\(gﬁﬁaﬁ%&h@w GhbrBiseQblfect Of

the present invention relates to an anti body binding to human intercellular

adhesi on raysesptibBay torinfacpn/il Inmieolel 399 16523320286 7).s abl e to nodul ate the
SIU]; I/Ie\r/glnt i ?f,]i gg (Efe?l tl:lléj nc%h:is O(T)(?sf) gr%nﬂ{gillhzi Cspecc?él%zsed agnc‘icig%ltl-oplrgsre]gtiéghece sr at];l;[lt
integrate a variety of immune response (Nature. 1998, 382:245-252), and include a
15 heterogeneous family of professional antigen presenting cells involved in initiation of
immunity and immunologic tolerance. Until now, immature DCs were believed to
induce T-cell anergy, whereas DCs transformed into mature DCs by activation stimuli
such as lipopolysaccharide (LPS) were thought to induce primary T cell response
(Blood. 2006, 108:1435-1440). Furthermore, semimature DCs with a distinctive
20 cytokine production profile might be endowed with tolerogenic functions (Blood. 2006,
108:1435-1440).
ICAM-1 is expressed in dendritic cells in high level. Until now, however,
ICAM-1 in dendritic cells has been considered to serves as a simple adhesion molecule
for LFA-1 binding during T cell-DC interaction.
25

SUMMARY OF THE INVENTION

An object of the present invention relates to an antibody binding to human
intercellular adhesion molecules-1 (ICAM-1) where the antibody is able to modulate the
differentiation and function of dendritic cells and prolong the graft survival. In addition,

30  the present invention provides a pharmaceutical composition comprising the antibody,
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the present invention provides a pharmaceutical conposition conprising the
anti body, and net hod of using themfor the treatnent of disease. Mre
particul aWPRO1KHESSAr esent i nvention relates to anti - hunBRTIKBEMY00ZHP| body

t hat suppresses rejection of transplanted cells or organs, or suppresses
graft versus host disease by transplanted hematotoietic cells.. The
invention further pertains to such an anti body capabl e of binding domain 1
of human |1 CAM | but not blocking the interaction between ICAMI and its

l'i gand, Ldnfthethdd6f hskyeihbmaBr ihe thedfrhdi® bf diseget ed a met hod for producing the
material, and it provides cells producing the antibody or its fragnent. The
i nvention al soMorelpedisslarlyethhptaseaidnventionirelatgn to atiehuman Kotlyl-pendeakyd by

t he hybri goma cell, obtained by the ma@hod. The present invention.also

| ncl udes e SPBISSAIEEHORCRl USRIBBISH C bR OF Reatiy Sh FURREFSTES STafLTTIOROSH

Ly ansp! anked 6 Bl niafbd ARaol e PRALTRARE! o RFRES AR | Safftpl | sed
up g e an

of an i nmunos ressive agent selected from't group consisting of:

ant i bgdy £eipady eaphblbi 6TdbindingCadinhinbut of\HunmaahiGAM-Dgbutheot bleekagt tten of
| CAM | and LFA-1; and a fra_grrent of an antibody, the fragnment being capable
of bi ndi rigteragtion betygendeAMAknYiitsiliggnd.HdA-ht er acti on of I CAM | and LFA.

Further, th t . i . | at to th t hod f . i
he. re] ot on’ JReaPUERN dnCuies dleeted® BIgmActor aoier D6 onder PR JEr cue
host di aﬁﬁéﬁdgé’ céﬁsa;sl%eﬁéﬁg af ﬁﬁ%hgb@ 8t danteat | TheUnl aioAMIi THRRABYRRY essi ve

agent, ich i1s sel'ected Tromthe group consisting of antibody or antibody

f r agment shybfidemantdllhady the ahtibodnpiddodsd by aberdrybridempreelleobiaingdslsl det ed
fromthe group consisting of nonocl onal and pol ycl onal anti bodi es, and nore
pr ef dfablMethodi s a human or animal (i.e., non-hunman) antibody. BRI EF

DESCRI PTI ON OF . THE_DRAW NGS A e compl et ppr.eci at 1N tion,
and many of t hér tp@gﬁedﬂg\:]wgrg{?gg?fggegw 8§et§f?6‘l lﬁ}ﬁé‘%ﬁa‘{l‘?ﬁaﬁ%@b&aﬁgﬂ; as
the sanme QHepruBas R§EdRL HMERMAGH AN &rot8me TR pHarhiRufiod lcempbdtigeiai | ed
description when considered i'n conjunction with the

comprised of an immunosuppressive agent selected from the group consisting of: an

antibody capable of binding ICAM-1 but not inhibiting the interaction of ICAM-1 and

15  LFA-1; and a fragment of an antibody, the fragment being capable of binding ICAM-1

but not inhibiting the interaction of ICAM-1 and LFA.

Further, the present invention also relates to the method for suppressing the
rejection of transplanted cells or organs, or suppresses graft versus host disease by
transplanted hematotoietic cells using an immunosuppressive agent, which is selected

20 from the group consisting of antibody or antibody fragments. The antibody or the
antibody fragment is preferably selected from the group consisting of monoclonal and

polyclonal antibodies, and more preferably it is a human or animal (i.e., non-human)

antibody.

25 BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention, and many of the attendant
advantages thereof, will be readily apparent as the same becomes better understood by
reference to the following detailed description when considered in conjunction with the
accompanying drawing, wherein:

30 FIG. 1 shows a photograph of the reactivity of MD-2 and R6-5-D6 monoclonal
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acconpanyi ng drawi ng, wherein: FIG 1 shows a photograph of the reactivity
of MD-2 and R6-5-D6 nonocl onal anti bodi es on the surface of human | CAM
1-transf e¥OSAWERIBI3T cel | s using single color flow cyt BFEHR2009I029192 shows
a phot ograph of the reactivity of MD>-2 and R6-5-D6 anti bodies on the
HEK293T cells transfected with hl n2345 and hl 2n845 CAMI nmutants FIG 3
shows the result of thym dine uptake after m xed | ynphocyte reaction in the
presence of MD-2 or R6-5-D6 antibody. FIG 4 shows a photograph of the

reacti vi t itibbdids-ozr Be saftatd 8 YuBhn TOAMMIREhsFCANHFIEKRIST ktiNecuddhb stiplecel | s
after pre-incubation with MD>-2 or R6-5-D6 antibody. FIG 5 shows the

expr essi oeplorflel cpfometnyi ous nol ecul es on the surface of dendritic cells and
cyt oki ne conce ation in the cult nmedi.a. of ritj ells ter

treat ment of i%{}c tSBgWgﬁthhgmr _éﬂ-_tﬁ%re hg%&é%ﬁ% ?(‘?41%@%6@6 &Pg{’?fges

gener ati on. Qf I@é%% . i ' eri pheral

bl ood of uﬁ%nl ze ﬁ%@gﬁﬁ@%&g&%@%ﬁ?ﬁg%ﬁ% era I-E‘b‘%lgﬂogﬁléllltag%%se | evel in
humanized m ce RIG. Vshots the abwltes thvasidinedipcakd dfter atixaplyaphboae Feadtioh imen r at
islets were transplanted. FIG 8 shows the photograph of hematoxylin and

eosi n ( H&lp peesanes ofgMBe of KB astitndlieni cal staining for insulin in
islet-grafted kidn extracted fr each. nou ed.w,th i.ndi cated

ant) bodl as. - DEFACL EB OEERRPEERR PR e Sy O MeeHErneey o ERPSERD i ned
in nmore dgtaif 1 Woliflve BLAUSRERS éﬂbr?i’@infcﬁﬂ)altﬂ)‘fﬂ\ﬁi% RISIR: &%-5-DeafibesR P! es,
however, should not be interpreted as limting the scope of the present

invention in aBiGménsiews fieecypressint levelv eftvariouy eloddobkest an ahemsurace of
anti - human | CAM | _nonocl onal anti body, M>2 and fragnents of MD-2 capabl e

of i nHi bi dendtip melinand sxiokinseconsptiatipn in it ey medieohdendsitie deHy @fer on
{ranspt anteg e TR Al SU0hr ecces arart versus host
FIG. 6 shows the kinetics of the generation of CD45" human leukocytes and
CD3" human T cells in peripheral blood of humanized mice.
FIG. 7 shows the peripheral blood glucose level in humanized mice in which
15  diabetes was induced by streptozotocin and then rat islets were transplanted.
FIG. 8 shows the photograph of hematoxylin and eosin (H&E) staining and
immunohistochemical staining for insulin in islet-grafted kidneys extracted from each

mouse treated with indicated antibodies.

20 DETAILED DESCRIPTION

The present invention is further explained in more detail with reference to the
following examples. These examples, however, should not be interpreted as limiting the
scope of the present invention in any manner.

The present invention relates to a mouse anti-human ICAM-1 monoclonal

25  antibody, MD-2 and fragments of MD-2 capable of inhibiting immune response. More
particularly, the present invention relates to anti-human ICAM-1 antibody that
suppresses rejection of transplanted cells or organs, or suppresses graft versus host
disease by transplanted hematotoietic cells.

The invention further provides an antibody capable of binding domain 1 of

30  human ICAM-1 but not blocking the interaction between ICAM-1 and its ligand, LFA-1.
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di sease by transpl anted henmatotoietic cells. The invention further provides
an anti body capabl e of binding domain 1 of human | CAM| but not bl ocking

t he int er¥O20E1pS2ween | CAMI and its ligand, LFA-1 . TRETIKR28e103Hal so

i ncl udes a hybridonma cell capable of producing such an anti body. The
invention is further directed to a nmethod for producing the material, and
it provides cells producing the antibody or its fragnent. The nethod of
produci ng anti body or its fragment includes the step of (a) immunization an
ani mal W The hwemibnl LMntludeDs By btidomadellicapablé obpraending elichaanckibodypr essi ng
human | CAM 1, (b) extracting spl enocytes fromthe i muni zed aninmal, (c)

fusi ng the spl déwm inedntionds further direeted to msthodripe penducing|the matpsial, and iY d)
screening the hybridoma cells and. sel ect.ing the desired hybridoma cell that
i s capabl @081‘16%68[]? dirg&b‘m?%éﬁ?iiai“ﬁhﬁ’(g’npf é![si gfﬁg%?ﬁ‘at-f ct“fe(‘j}?'f}/ P% d’éﬁoﬂg c
cells as . Is | iy ; : @AnEnHt not
i nhibiti n%{}ﬁitblﬁgy i%r?]tnér acti oﬁ ugg%c\%g%é Fﬂecgql\fl@glr?g{l E%%ﬁﬁpé%ﬂgﬁlﬁn%% g??lal c% be
obt ai red YAMR] Wirbtein il protein ofrag¢rectdron defit explessisgihvalan 0CABI) gb)
producing the materials. The nmaterial can_be obhtained fromthe ascites of

ani mal s i extastieg splreocysds) Somy e iempized canimtle (¢)afusing, thejspicen sells philal | y

i nj d. Th i al i, fied f. I )
noti tes. bYPRBhTOR EraAEmE AR e BP LDirsesp g Atttk Gl SR RIRERE e, oty
The i nvenginaq ayBeddms balfast I @pheoF ﬁwamaﬁﬁ% khe df@rdnRtiGnhidRMKtIGH eeuced

by the hybridona cell, obtained by the netho The present invention al so
i ncl udes Hendaitiphzilsasewtilc ab soppressing tlenrdjaotion upfptrassplantpdr ejgant ibonh nof

transpl anted cells or organs. Th h ti )Si ti IS . i sed
o “anld minedap e ety BRivesR T GANEA nf S holh DHR RS B ODRH DY o

anti body capabl f _ bindi ; byt t 4 niibiti [ - act of

| CAM | an? %ﬂ- ?‘%1815%2) réﬂ}e?gaﬂﬁeqwg? %]ﬁlmgﬁt?fbgggif, b’{oﬁg&Pé gtg?ren Sgaggngﬂé;apabl e
of bi ndi ngateEAMdn BYIbbRARed fidthRhé bittted BE ahifia®y BCIWhRA BE ctiEAMolueng thd-A.

Adm ni stration of the antibody or its fragnment according to the invention
can be camefegidlscu¢ inisipagtonsailyoinjacted. adbe pratetiabpermsbeopurithdi o tthaculawe of

har maceuti cal compositions. Further, the ese invention also relates to
F he neth Oé}lpp)g],atagwr}%sggeg :bﬁ éonc q:@ﬁange c omatogrifoily or %mty coﬁumn cﬂroma ography.

15 The invention also includes the hybridoma cell, and the antibody produced by

the hybridoma cell, obtained by the method.

The present invention also includes to a pharmaceutical composition for
suppressing rejection of transplanted cells or organs. The pharmaceutical composition is
comprised of an immunosuppressive agent selected from the group consisting of: an

20  antibody capable of binding ICAM-1 but not inhibiting the interaction of ICAM-1 and
LFA-1; and a fragment of an antibody, the fragment being capable of binding ICAM-1
but not inhibiting the interaction of ICAM-1 and LFA. Administration of the antibody or
its fragment according to the invention can be carried out using any of the accepted
modes of administration of pharmaceutical compositions.

25 Further, the present invention also relates to the method for suppressing the
rejection of transplanted cells or organs, which uses materials selected from the group
consisting of antibody or antibody fragments. The antibody or the antibody fragment is
preferably selected from the group consisting of monoclonal and polyclonal antibodies,
and more preferably it is a human or animal antibody.

30 The invention also provides methods of detecting ICAM-1 using the antibodies
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rejection of transplanted cells or organs, which uses materials sel ected
fromthe group consisting of antibody or antibody fragnments. The anti body
or the arWPB8WWIsESAgnent is preferably sel ected from t h@CHARPOKWYRYP st i ng
of monocl onal and pol ycl onal anti bodies, and nore preferably it is a human
or animal antibody. The invention also provides nethods of detecting | CAM I
using the anti bodiesto | CAMI discl osed herein. Such detection is useful
because ICAM 1 is a marker of inflammation anong ot her di sease processes.

Ant i bodi e ICANMOAMstlosdheddifo Beacls ddtectivarimasafuliddeyusedOradeaisehmakegent s f or
detecting | CAMI. A humani zed antibody is an_anti bo?ﬁ havi ng conpl enentary
det er m ni wglammsegition amoapRéher [dissasapi@esrses- antntibodips sniCAN- £Bn alspdgi soh
framewor k and constant regions fr h.u i body. CDRs are typically as
def i ned b%@@ﬁ%ﬁa?@&ﬁ et F?aéFﬂférff?%‘i??ﬁ%‘gﬁgé‘i@gfi ned by Chothia or a
conposi te of KabglmahgedhatiBody 48Tdn ahtiid: hd¥iHS , conflbmahthdy AclitiRime ed
anti body conprises (1) a light” chain conpfising three CDRs 'from a nouse

anti baly, regichs,(CQUIRsY,fraan \aadomdn| antibedy and fvadadeoedioh rfeomewdritnend eomstahbdy
(which can be, for exanple, froma mature human anti body, a_hunan germine

sequence, g N8| & Buan tapbibedy. mdrlaRy area by pigally pisd gelineduln deabat Bt gan
f t | bod , . A d
(T ©a hoalmalVR bR ARG b8 CHiRE SEhechPhufh dRAL B2 ThBRla dOMRTs. *1F

a vari abl eniegisially anmwddizddr SmEyIR UsbRipraes i) od Yighi dhain NeomRtiseN srednt
region. The variabl'e regi on frameworks can al so include backnutations at a

f ew (usuaCDRsffeamra mbese ahfibadyd e.gl, MP-3ya 1@)jabdetegiineftapewpiki om 4 humdii ch a
o5t t1bn BHtior (bt s e b Sy edr o A SO ARSI BIG S
posi tton At ) : rarey 9,930, 101
and 5, 585,088 e a-confiSid hi; Al Yor ﬁé}%el‘ﬂ:gﬂaﬂoarﬁl‘ﬁ?gf ﬁ%cfhreﬁg%sr SPha%ntkensts bie

framewor k™ are generally chosen on asis o ity to Interact

with the GhRen ahf@bodXsdfklses),ghd Phaged cadstd® ragibas agdr(iipe Behvaceinto a
CDR in the donor antibody sequence or within 4-6 angstrons of a COR in the
hunani zedcemprisinglythees FERsUom i & IBOI@ien@mmOdMab-gspNg@tZ,%bWiabbt regiof one
or more CgRamEa\(?vg}deg% aolrrlun?ang gr?tilb%gy%];ld% Nntan c%‘r)lgtgntcrg?foni. S T%le ariable region

15  frameworks can also include backmutations at a few (usually fewer than 1, 2,3, 4, 5 or
10) selected positions in which a human residue is replaced with the residue occupying
thé corresponding position of the mouse antibody (see, Queen et al., US Patent Nos.
5,530,101 and 5,585,089, . . Specifically, the amino acids to be replaced in the
framework are generally chosen on the basis of their ability to interact with the CDRs.

20  For example, the replaced amino acids can be adjacent to a CDR in the donor antibody
sequence or within 4-6 angstroms of a CDR in the humanized antibody as measured in
3-dimensional space.

Substitution of one or more CDR residues or omission of one or more CDRs is also
possible. Numerous antibodies have been described in the scientific literature in which

25  one or two CDRs can be dispensed with for binding. Padlan et al., FASEB Journal 9:
133-139 (1995); Vajdos et al (Journal of Molecular Biology, vol. 320, pp. 415-428
(2002); Iwahashi et al., Mol. Immunol. 36:1079-1091, (1999); Tamura et al, Journal of
Immunology, 2000, 164:1432-1441 (2000) The substitution of certain regions within

CDRs is based on the same principle as omitting dispensable CDRs, namely that only a

30  small subset of CDR residues, the SDR's, actually contact antigen.
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possi bl e. Nunerous anti bodi es have been described in the scientific
literature in which one or two CDRs can be dispensed with for binding.

Padl an etWaI2010/RAMSEB Jour nal 9: 133-139 (1995); Vajdos ECTHRQPANRHAE| of
Mol ecul ar Bi ol ogy, vol. 320, pp. 415-428 (2002); Iwahashi et al., Ml.

| munol . 36: 1079- 1091, (1999); Tamura et al, Journal of I mmnol ogy, 2000,
164: 1432- 1441 (2000) The substitution of certain regions within CDRs is
based on the sanme principle as omtting dispensable CDRs, nanely that only

a smal | sgbRetesiluc£bR catictiug aintiphe cHDR sdendificdidhied G0 picaidus asidige(forlCDR
resi dues not contacti rﬁg@anti gen _can be identified based on previ ous studies

(for exangiamplesssitines HacH6B; CRRIDRAEE eften potwavimsy), Feguicewds of fabm

regi ons o abat CDRs .l ying.o j de Chot hi . b | ecul ar ..nodel i ng
ndl o enpPRedgng ouinde Xrefhid S dcalecih; matne Yol eipulienly fid "0
usual Iy sgpRt bt 4£&§audd)t fheRDE ANOAAHAE! # 19GRUAY BebstiRBed ittt ap msthPcRPSi ti on
i n human acceptor sequence supplying the vari‘abl e regi on framework

sequeric esocclipgingutiisecoredspandife Jobgiont irt ihamant acceptot sdgueneé | ipplyige hixd ance
of conpeting_considerations Such substitutions are potentially advantageous
i n decr ea¥atifgla FrEio ABBEWETK pRAUSBCeSNT ABC Abipst oh stcth SRksHwOaS AAdndBds and
consequent |y decr.easi ng patential | nogeni i Lqy. er, .su i LUt | ons
can al so CAUSE %hb adlgg o 08?1 fthr?‘gt ff)rqge{mﬁ%fas? gnlgy%%asﬁw}é@t _uncst %ng’g{eﬁhéﬁfi nity
are pref egplahiassyRiidMereResd tHeQREnHePlof S1HASE hhiHo! RMsVih taltiuinfHPIRY Afdo@M o

acids to substitute can also be selected enpirically. Enpirical

subst i t ut armhsomsaqudntlycdavsmsingt potental imommogers ity atHomevey baibstitutipmn san
However, in general enpirical, substitutions do not have the advant age of
mouselt o AU, BEAIER Of GHRTIfh g ERAGAT nPARTIEN  18i AP AArglgrably

substi tut) 1&ed9a@’oisil%hﬁ’o?%u@s&igﬂgog{\?@%géﬁﬁé | éinfﬁf).akn?iggg %{iﬁtﬂ%ﬂ%@m zed

anti body. 1 n genéra umani ze ies w satis
af finity bosdiéetdd dmpiidallyaEnpificas wlisstidutiondlcan BELGIREEATIGE biynsiRcoservalivai ned

by individual screening of a few variants nmade according to the above
princi pl esubstioniens. Hdheweser, ingepetab egpirivghbehstitugipny de inghheve the dgwantage
eSS SR, S LR RSP BG5S
and Wit egqy, R4 HRldease affinity of the resulting humanized antibody.
In general humanized antibodies with satisfactory binding affinity to ICAM-1 and lack
of substantial immunogenicity can be obtained by individual screening of a few variants
made according to the above principles above. However, very large numbers of
variants can be simultaneously screened using a display selection method such as phage
20  display (see (Dower et al., WO91/17271; McCafferty et al., W092/001047; and Winter,

W092/20791).

A chimeric antibody is an antibody in which the variable region of a mouse
from heavy and light chains (or other rodent) antibody is combined with the heavy and
light chain constant region of a human antibody; their construction by means of genetic

25  engineering is well-known. Such antibodies retain the binding specificity of the mouse
antibody, while being about two-thirds human. The proportion of nonhuman sequence
present in mouse, chimeric and humanized antibodies suggests that the immunogenicity
of chimeric antibodies is intermediate between mouse and humanized antibodies.

Usually humanized and chimeric antibodies are of the IgGl, IgG2, IgG3 or
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I'so b by phage..di spl e.g. .. Dower e 1/ 17271
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15  molecule contains two identical pairs of polypeptide chains, each pair having one light
chain and one heavy chain. Each light chain and heavy chain in turn consists of two
regions: a variable (“V”) region involved in binding the target antigen, and a constant
(“C”) region that interacts with other components of the immune system. The light and
heavy chain variable regions fold up together in 3-dimensional space to form a variable

20  region that binds the antigen (for example, a receptor on the surface of a cell). Within
each light or heavy chain variable region, there are three short segments (averaging 10
amino acids in length) called the complementarity determining regions (“CDRs”). The
six CDRs in an antibody variable domain (three from the light chain and three from the
heavy chain) fold up together in 3-D space to form the actual antibody binding site

25  which locks onto the target antigen. The position and length of the CDRs have been
precisely defined. Kabat, E. et al., Sequences of Proteins of Immunological Interest,
U.S. Department of Health and Human Services, 1983, 1987. The part of a variable
region not contained in the CDRs is called the framework, which forms the environment

for the CDRs.



each light or heavy chain variable region, there are three short segnents
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affinity pon-producing myelomas including Sp2/0 and NS0, and cells expressing the antibodies

15  were selected by appropriate antibiotic selection.

Once expressed, the mADbs or other antibodies of the invention may be purified
according to standard procedures of the art such as microfiltration, ultrafiltration,
protein A or G affinity chromatography, size exclusion chromatography, anion exchange
chromatography, cation exchange chromatography and/or other forms of affinity

20  chromatography based on organic dyes or the like. Substantially pure antibodies of at
least about 50, 90 or 95% homogeneity are preferred, and 98% or 99% or more
homogeneity most preferred, for pharmaceutical uses.

The terms "isolated" and “purified” refer to a material that is substantially or
essentially removed from or concentrated in its natural environment and/or undesired

25  contaminants. For example, an isolated antibody is separated from other antibodies
directed to other antigens and from other biological materials (e.g., other nucleic acids,
proteins, lipids, cellular components) with which it is naturally associated. The
antibodies of the invention also include binding fragments of antibodies such as Fv, Fab
and F(ab’),; bifunctional hybrid antibodies (e.g., Lanzavecchia et al., Eur. J. Immunol.

30 17:105, 1987), single-chain antibodies (Huston et al., Proc. Natl. Acad. Sci. USA
9



chr omat ogr aphy based on organic dyes or the like. Substantially pure
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and/ or undesired contam nants. For exanple, an isolated antibody is
separated fromother antibodies directed to other antigens and from ot her
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i nvent i ontegions (¢-acUd Patsnhiony624.84ent s of anti bodi es such as Fv, Fab and
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| mmunol . iz deRrred 3bbdinSdnghe prhiait indntib® priveres alfhafRitetlica formubitioa. Natl .
Acad. Sci. USA85:5879, 1988; Bird et al., Science 242:423, 1988); and

ant i bodi esomprisingithe entéebdiesrdsserihedrhergioAdat is, the antibSlieFeanedetuspdin the 624, 821)
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ant i bodi eg g BoP B f i @amg% nt of
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excipients or stabilizers, in the formof Iyophilized or ag]ueous sol uti ons.
Accept abl Acesptablesgagrierayaxichpians er grbibzaapieinpaioxicdpaceipisndt thetd9sgsei pi ent s

at the dosages and.concentrations l.oy.ed d include buffers such as
phosphat e?n@(fqnf:%ﬁr%@fmﬁsr erﬁ@@?’ E ’éngfnci%ﬁﬁéﬁ %‘gﬂ Y pgcfsp E‘%@’ ‘flﬁ_atﬁ’. J °H8%t of t en
6.0 t@ 7-8@@%@: ﬁg%&*5a>sto%9@,'rﬂ6§t5&&@6.@@@7.@9&1&%%% sdighicHRrigel c. to make
i sotonic; anti Oxi daa ts, preservatives, |ow nolecular weight polypeptides,
prot ei ns, pétgshivmp bihlbtide, pod. yormake Hotdnia anfhedigeats, Ipedservafiyesatowmmobcinlis

car bohydrates, chel ating agents, sugars, and other standard ingredients
known to WeiggEpalkpaptides. Proteine hydrophiticepodyipers suehas Rodysopbats BQemiingt o

i -100 np/m.. e q. 0 h
cmoai mentid G oo REE THeihing furdus. sichot Hioret fpRIP Nl Rige
typi cal | ypRs\4iiBds inthd ta di sease using an anti-1CAM1 mAb in a

15 The mAb is typically present at a concentration of 1-100 mg/ml, e.g., 10 mg/ml.
In another preferred embodiment, the invention provides a method of treating a
patient, typically a human, with a disease using an anti-ICAM-1 mAb in a
pharmaceutical formulation. The mAb prepared in a pharmaceutical formulation can be
administered to a patient by any suitable route, especially parentally by intravenous
20  infusion or bolus injection, intramuscularly or subcutaneously. Intravenous infusion can
be given over as little as 15 minutes, but more often for 30 minutes, or over 1, 2 or even
3 hours. The mADb can also be injected directly into the site of disease (e.g., a tumor), or
encapsulated into carrying agents such as liposomes. The dose given will be sufficient
to alleviate the condition being treated (“therapeutically effective dose”) and is likely to
25  be 0.1 to 5 mg/kg body weight, for example 1, 2, 3 or 4 mg/kg, but may be as high as 10
mg/kg or even 15 or 20 mg/kg. A fixed unit dose may also be given, for example, 50,
100, 200, 500 or 1000 mg, or the dose may be based on the patient's surface area, e.g.,

100 mg/m>.
The mAb can be administered daily, weekly, biweekly, every other week,

10



pharmaceutical fornulation. The mAb prepared in a pharmaceutica

formul ati on can be adm nistered to a patient by any suitable route,
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8 weeks, 3-6 nonths or |onger. Repeated courses of treatnent are also
possi bl e, PaiBolpgiceliphspetypesdRidsydepmenton thodisease rarebred 19188 éé]éer%tlﬁlrfyer val s
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synpt ons %%ec?lﬁeeregugee'ase (bi ochem cal, histologic and/or clinical),
including its qopiilCiata WAEkAGMK hihRh il ehePahine ! oM SheiResTolligRSs | N
devel opment of the disease is referred to as a therapeutically effective
regi me. |@aMdedily Simmiohs lehahn Netwmen3 3, 6281627 (1988hmnd cGerddanksaagassiane of

Accesdl orbtddo. LFA s PECRkBrerb AP oBf @b a Trduesp 10 15Ledth o aci d-
acces'si on B ‘a : aci
sequence l.a J: i y . La Al A8l | 108,
703-712 ( g?@;lc}% %‘hﬁec%g\;ﬂgégg% p‘rﬁlé’ jz;sn?ﬂlcseéalé’?dwsgéjg%r@g Q? gﬁuam{fn cD18
i s provi dgenBnkKiys7omil 0 he adminoCalildl #Guer®dlof6 A0méed I83) 8 ais dprGeidBa iy
ML5395. 1 The present invention is further explained in nore detail with

r ef er enceKishirmofe et ol.| Gk 4%y 68 k4R (KW 7) ThdSenBaknill 8395 however, shoul d not be
Interpreted as ”llﬂenﬁrgslegg irfvgr?tiosnclgpﬁmﬁgr éxrf)?aigerde 1Snerr1r]1'E>reI £e¥aielp%\;it?1nre erence o the e -

15  following examples. These examples, however, should not be interpreted as limiting the

scope of the present invention in any manner.

EXAMPLE 1
The Isolation of Hybridoma Cells Capable of Producing Anti-human ICAM-1
20 Monoclonal Antibodies

To produce ICAM-1/Fc proteins, mRNAs were extracted from PHA-activated
human peripheral blood mononuclear cells and the cDNA fragments corresponding to
the leader gene segments and extracellular domains of human ICAM-1 were amplified

25 by polymerase chain reaction (PCR). A fragment encoding the extracellular domain of
ICAM-1 was cloned with the introduction of Nhel and EcoRI sites at the 5' and 3' ends,
respectively. To form the fusion construct of human ICAM-land human IgG Fc, this
fragment was ligated into EcoRI and Xhol-digested plasmid that encoded for the hinge
CH2 and CH3 domains of higG1. The HEK293T cells were transiently transfected with

30 the plasmids, and ICAM-1/Fc proteins were purified form culture supernatants using

11



EXAMPLE 1 The Isolation of Hybridoma Cells Capable of Producing Anti-human
| CAM I Monocl onal Antibodies To produce | CAM I /Fc proteins, nRNAs were
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the cDNA fragnments corresponding to the | eader gene segnents and

extracel | ul ar domains of human | CAM I were anplified by polynerase chain
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adj uvant at two weeks interval. Two weeks later, imrunized mce were

boost ed wpadstetoviting0® fig oEMMAM-11Fe prpteing; Hae spiera of Jiadl/s myee was Bmeovedde was

d 3.d f he . dnj nj ' N
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cells resistant to 9-azaguani ne fusion nmethod foll owed Koel er and
M | st ei n IGAMeUF¢ Kaith SP2&-Agl4s reuse Mateloea cbBy Sesi@blt, tod 9nza®nine]l &lspl een

cells were fused with 107 nyel o cells using 50% pol yet hyl ene gl | 4000.
The o | stisiondnsihien dellord Keaesperitseinmepsipd ocle! MFIFtP’é‘dﬁ@é@?’e%?gﬂedi um

DVE i pi % bayi a0l i R, 0. 44
gﬁ\/l anlv1'p ngg?%’?: %Mz}%g;}ié%@ h@nmgﬁyngve?{ﬁ%gélg@ 1%81%(’:% gyo\%gggglg Irggéouced to
four 96- V\ﬁdl&etﬁ#rﬁh@sgl?&ﬁ Au0ot umed @lls 3ere WaskRdSCESubpBLERA DulbbEss

colonies were fornmed after two weeks, the supernatant were screened
modified Eagle's medium (DMEM) containing 20% fetal bovine serum (FBS), 100 uM

hypoxanthine, 0.44 uM aminopterin and 16 uM thymidine (HAT media). The cells were
15  introduced to four 96-well plates and cultured at 37 C in a 5% CO; incubator.

When colonies were formed after two weeks, the supernatant were screened
using human ICAM-1-transfected HEK 293T cells. Both ICAM-1-transfected and wild
type HEK293T cells were stained with culture supernatant and cells producing
supernatant reactive against ICAM-1-transfected 293 T cells but not wild type 293T cells

20  were selected. Cells taken from the positive wells were subcloned 0.5 cell per well by
limiting dilution assay to produce stable hybridoma clone with high reactivity of
antibody.

This experiment resulted in the identification and cloning of three separate
hybridoma lines which produce anti-ICAM-1 monoclonal antibodies. One of these

25  hybridoma lines produced IgG1 antibody with a kappa light chain and was given the
designation MD-2. The hybridoma named for MD-2 was deposited at Cancer Research
Institute located on Seoul National University, College of Medicine, 28 Yongon-dong,
Chongno-Gu, Seould, 110-744, Republic of Korea on December 24, 2008, and received
as an accession number of KCLRF-BP-00198. This deposit will be maintained at an

30  authorized depository and replaced in the event of mutation, nonviability or destruction
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15  (see, e.g., Junghans et al., Cancer Res. 50:1495, 1990). The competitive binding assay

can be performed on intact ICAM-1, the extracellular region thereof including five
immunoglobulin-like domains, or on domain 1 separated from the other
immunoglobulin-like domains.  Alternatively, the method of Jespers et al.,
Biotechnology 12:899, 1994, which is incorporated herein by reference, may be used to
20  guide the selection of mAbs having the same epitope and therefore similar properties to
the archtypal mAb,MD-2. Using phage display, first the heavy chain of the archtypal
antibody is paired with a repertoire of (preferably human) light chains to select an HGF-
binding mAb, and then the new light chain is paired with a repertoire of (preferably
human) heavy chains to select a (preferably human) ICAM-1-binding mAb having the
25  same epitope as the archtypal mAb.

Variants of MD-2 and its humanized and chimeric forms can also be made by
substitution of amino acids, particularly at variable region framework positions. Such
substitutions can be conservative or nonconservative. For purposes of classifying
amino acids substitutions as conservative or nonconservative, amino acids may be

30  grouped as follows: Group I (hydrophobic sidechains): Met, Ala, Val, Leu, Ile; Group
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herein by reference, nay be used to guide the selection of mAbs having the
sanme epitope and therefore simlar properties to the archtypal mAb, VD 2.

Usi ng phagegnélitmPhidrophilit sidetdh@inkp awy, S&aThr; eroﬁ;%ﬂjﬁI L ¥R chaink): body, i s
paired with a repertoire of (prqferably human) 1ight chains to select an
HGFbi ndi nGluyGrouankV t(hesic tside chaing)i ghen, dblaj His,sLysi Aegl Graup ¥ (wspidnesoi re of

f bl]y h heay hai t | f bly. h | |
Bl Pl ng. TG Wit REEREDEHG G55 8 G1oee AT ST THR(Sror D2
and its hypmnize r@é’cﬂrec%ﬁb@ﬁ{u'tiﬁné Bfegﬁnogé"@heﬁ‘liw 10€ SR RLBNNsSHRELL Hrtngfbn of
anmi no aci ds. particul arly at variable fegion Iranework positions. such

subst ig ut A@MSinGAsdEe GNP LT ValdiVecr be Rieass fir\biidiNg to FOAMPUIjaesRtarf
classifying am no acids substitutions as conservative or_nonconservative,
am no aci the firstydopwinthetpeédordionaldy ingsempetition prith thé Mip-Gpimseibpdy. s (The &hativhs)
Met, Ala, Val, Leu, . G.oupl | ut s al dr ophi | i i de chai ns): S,
Ser, Thr; artflﬂﬁhﬁ CF‘?IPS E‘g@iv&flén@]i’rage%]tﬁ isﬁ%‘y :ap)/@ﬁt, 0{5;9%35 o s om W“ﬁ %é"lel&(%/i de
chai ns) ety QiR dcferehdtS antf¥ody, SAUR NITHHE HartigBarlyf HRNCDRIrepltisN
orientati ongh? yGI Y, alPr oe;reandanGr oug’ Vi~ (aromat T ?agi ge gﬂar.ll ns): Tr pfe%TyrS Phe.
Conser vat BstmeattbRiehtityt is adeteratiged hpsemiphrdng haamol ve lightoehiait whtighls régomeen
am no acids jin _the same_group. Variants can be screened for binding to

| CAM 10 preximaliy afieged WHR feast orglighi chain yariede regions offarefepencs apbbasistst i on
with the antibody.. The.heavy and |ight chains of a variant preferably
show at Iggé%%ﬁje%?g%%oogﬁ%l%g?él d sequence identity with a reference

anti body, such as MD-2, particularly in the CDR regi ons. Sequence identity
is determ ned by conparing heavy or |ight chain variable regions maxi mally

aligned with heavy or |ight chain varj ions of a reference anti body
by Kabat nunbering not counting gaps.]t%ak&j'té%z

Mapping of Antibody Binding Domain

15
ICAM-1 has a structure composed of five immunoglobulin-like (Ig-like)
domains, a transmembrane domain and a cytoplasmic domain (Cell. 1992, 68:71-81). In
order to localize the site of MD-2 binding to a particular ICAM-1 Ig-like domain, two
kinds of chimeric cDNAs were made that code for human domain 1/murine domains 2-
20 5 including murine transmembrane and cytoplasmic domains (h1m2345) and for human
domains 1-2/murine domains 3-5 (h12m345), using human and murine ICAM-1 cDNA
clones. The overlapping PCR technique was used to construct these chimeric mutants.
The ¢cDNA containing human domain 1 (hl) was first amplified using the primers as
follows: 5° primer GAA TTC ATG GCT CCC AGC AGC CCC CGG CCC GCG CT
25 (SEQ ID NO: 1); 3’ primer AGG TCT CAG CTC CAC CCG TTC TGG AGT CCA
GTA CAC GGT GAG GAA G (SEQ ID NO: 2). Primers for the generation of murine
domains 2-5, a transmembrane domain and a cytoplasmic domain (m2345) were as
follows: 5 primer, CTG GAC TCC AGA ACG G GTG GAG CTG AGA CCT CTG
CCA GCC TGG CAG (SEQ ID NO: 3); 3’ primer GGA TCC GGG AGG TGG GGC

30 TTGTCCCTIT GAG TTT TAT GGC (SEQ ID NO: 4). These two kinds of cDNA were
14



Mappi ng of Anti body Binding Domain | CAMI has a structure conposed of five
i mmunogl obulin-like (1g-1ike) domains, a transnenbrane domain and a

cyt opl asrWVe 206HPEF2(Cel | . 1992, 68:71-81). In order to P6ETAIR2VE/QRHIS|te of
MD-2 binding to a particular ICAMI 1g-like domain, tw kinds of chineric
CcDNAs were made that code for human domain 1/nurine donmains 2- 5 including
muri ne transnenbrane and cytopl asm ¢ donmai ns (hl n2345) and for human

dormai ns 1-2/nurine domains 3-5 (hl2nm845), using human and nurine | CAM |

CDNA cl ongsced Hne r0Meiplifie® usigig FRER) TBaN0tgatel 3BQ IWSNO: Uopriaastand Ghe fihglse
chinmeric nutants. The cDNA containing human domain 1 (hi) was first

anpl i fi edpraduaighim@34n)iwasr doresl fop¢IdMA3.15veqieri e neraniThe pols IMEMMEEC AGC

AGC CCC CGG L. D..NO T CAG CIC CCG
TG 700 A Sncilont (bt B SRIRATE PERP i NG e 1o TS, e
gener«'ﬂI uﬁér)fayhim&@ﬂ@méécﬁcécmmcm dengicecead@cexspel asmc
domai n wer e as primer, CIG GAC TCC AGA ACG G GIG GAG
CTG AG‘A QDINOE8); GChrifdefof BE2CBG T ABQ TGG\I@A(B)\TCSAAW G CBGAGAGCCEGG AGG
TGG GGC TTG TCC CTT GAG TTT TAT GGC %IDNO 4). These two_kinds of cDNA
ver eni xedGAAJICHE GG iGGASEE (RESHEH NGNS 1rmer SEan$49, N GAChEi wets and

code. i 2rds a8 GhCET S TRt AEEAT S AP SRR AP ST A DLsi ng.

the foll ONUT%T gﬂﬁfeﬁ for5m34)5 iagA foc @G@AG@?GETGG@T ETECTCECTREEABCC CCC
NG 5); 3" prinmer for i 2, GGI' AGC TGG AAG ATC AAA

CIETCTG@H(IFGGEC(&BQIHHST(E@ACI;T(SEQIDNOG) 5 prinmer for nB45, CAG
CTC CAG ACC TTT_GAT CTT CCA GCT ACC AT CTC GAC A (SEQ ID NO 7);
3" prifmer for r¥gsNtiggEANTiYst Bors seatieneed teeen vmhﬁjgeé?ﬁfe@a%wwwdeec

Cor rect ed T HRBT AR B R e R SRR AR PR S ORitT ot e
to HEK293ghdzghdts f&gﬂﬁu&ﬁhﬁtﬁ@m M’t@ﬁﬁi&ﬁbﬁmﬂrcﬂ‘fﬂmm ells Rt eshreoibitees
i ncubat i on of HEK293T cells with coprecipitates
of calcium phosphate and plasmid DNA for 16-20 hrs, media were replaced with 10 ml
of fresh solution and the cells were incubated for another 24 hours. Then, transfectant
15  was stained with MD-2 or R6-5-D6 antibody in ice. After incubation for 30 min, cells
were washed three times in phosphate buffered saline (PBS) with 5% fetal calf serum
and 0.1% azide and incubated for 30 min with FITC-conjugated goat anti-mouse Ig
antibody (2° Ab). After a further three washes, flow cytometric analaysis was
performed to test for their ability to react with each antibody (FIG. 2). As the negative
20  control, cells stained with only 2™ Ab were used. As shown in FIG. 2, full human
ICAM-1 transfectant was positively stained with both MD-2 and R6-5-D6antibodies,
whereas either antibodies were not reactive with full mouse ICAM-1 transfectant,
indicating these anti-human ICAM-1 antibodies are not cross-reactive with mouse
ICAM-1. In the case of chimeric mutant, MD-2 antibody reacted with both chimera,
25  hlm2345 and h12m345, while R6-5-D6antibody that had been previously assigned to
the domain 2 (Cell. 1992, 68:71-81) were reactive only with the h12m345 chimera.
Thus, all these results indicated that MD-2 antibody is specific for epitope on domain 1

and R6-5-D6antibody map to domain 2.

30

15



of cal ci um phosphate and plasm d DNA for 16-20 hrs, nedia were replaced
with 10 m of fresh solution and the cells were incubated for another 24
hours. THER20t¥HASRect ant was stained with MD-2 or R6- 5POS/IR0WIWAA%i n i ce.
After incubation for 30 mn, cells were washed three tinmes in phosphate
buffered saline (PBS) wwth 5% fetal calf serumand 0.1% azi de and i ncubat ed
for 30 mn with FITC conjugated goat anti-nouse |Ig antibody (2nd Ab). After
a further three washes, flow cytonetric analaysis was perforned to test for
their ability to react with each ant iEXAMPEEG 2). As the negative

control, cells stained with only 2nd Ab were used. As shown in FIG 2, full
hunan | CAM | transf&ffe&h@fmgl%g%ﬂ iApsibpdy ingMireed Iimithopyie Repesion and

R6- 5- D6ant i bodi es, whereas either anti bodies were not reactive with full
nouse | CAM I transfectant, indicating these anti-human | CAMI anti bodi es

are not cross- roatfubd ShM FA- MBIl GR-Ms! locdted i) Gom@CofOIC LM ITBddriaiff et ant ,
MD-2 anti body reacted wth both chinmera, hlnk345 and hl 2nB845,” whil e

R6- 5- B6anhddlogiy koosin togdajbeare essputéal irolesih thassifiymadon of tihmattohéCell. 299l | .
1992, 68:71-81) were reactive Qnolziy wth the hl 2nB845, chj nera. Thus, all
these rest7L3lhdibuy egmenat anoslies, bloskimg the wirsagtioncbetyieen diktfspeansh

domain 1 -5- t p I . f

At 1 Carn PR T R S P R A e Bl 2 sueh

LFA- | - bi ng§j RE-5SDbtibddy afPdIeslabhlB 16l irabif (196 idtéAMidn (CIMabIR, HgAds Deayve known
to play an essential role in the confirmation of domain 1 (Cell. 1992,

68: 71- 81) alsa restigatere whethan LFAod amb IGANE kiingractien icatldrtecafifestedooy Weler2 LFA- |
and | CAM | %Bged to the domain 1, whereas other antibodies that nmap the
domai ¥ 2 & s R6-5-D6anti body are also able to inhibit this interaction

(Cell. 1992, 684l I i ' t her 1F I
i nteraction co%%ﬁ?l}o\ggﬁegm %el%&g%ﬁdggeﬁ&gvﬁgncu%hlgg%gs roém t wo
unr el at edpresdnseNFohfeeativuldf lyreshdchtes afdotatbied afd fHiesiteddymphedyitd fastioron of

| ynphocytes are observed and this m xed |¥&10Cﬁ/te reaction (M.R) has been
known to A4bBhdestbeem knhen|tcdgpendeantAn the niCAMcl/TBA-1( mterectieat (Proc Natl

Acad Sci USA. 1988, 85:3095-3099). Thus, MLR assay was performed to assess
15 whether anti-ICAM-1 antibody, MD-2 is able to interfere with LFA-1 adhesion to
ICAM-1. Fresh blood cells were obtained from two unrelated donors and peripheral
blood mononuclear cells were collected after overly on Ficoll-hypaque (Pharmacia,
Uppsala, Sweden) and centrifugation at 2,000 rpm for 20 minutes and re-suspended in
DMEM with 10% fetal bovine serum. CD4" T cells were purified from one donor using
20 magnetic activated cell sorting (MACS) system described in EXAMPLE 5. Cell from
the other donor were irradiated with 2000 cGy using cobalt radiation source. Then after
mixing cells from each donor, mixed cells were plated in flat-bottomed, 96 well tissue
culture plates at 1 x 10° cells/well and cultured in presence or absence of anti-ICAM-1
antibodies (20 pg/ml). The cultures were pulsed with [*H]thymidine (0.5 pCi/well) after
25 3 days, harvested onto glass fiber filters 16 hours later, and then counted on a liquid
scintillation B counters. As shown in FIG. 3, anti-ICAM-1 blocking antibody, R6-5-D6
suppressed MLR, while the proliferation of cultured cells was not affected by MD-2
antibody. These results suggest that MD-2 antibody have no activity to block the
interaction of ICAM-1 and LFA-1.
30
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Acad Sci USA. 1988, 85:3095-3099). Thus, MR assay was perforned to assess
whet her anti-1CAM 1 antibody, MD-2 is able to interfere with LFA-1 adhesion
to | CAM IWORPHEH6GRo0od cel | s were obtained fromtwo unr &CAERPOWPINBHE and
peri pheral bl ood nononuclear cells were collected after overly on

Fi col | - hypaque (Pharnmacia, Uppsala, Sweden) and centrifugation at 2,000 rpm
for 20 mnutes and re-suspended in DNEMw th 10% fetal bovine serum CD4+ T
cells were purified fromone donor using magnetic activated cell sorting
(MACS) system described i n EXAMPLE 5. EX&MPEEdM t he ot her donor were

irradiated with 2000 cGy using cobalt radiation source. Then after m xing
cells from each don&omparizedoicBinfingkwitepppEMadH2iand Rbal-Dbcmtibedids 96 wel |

tissue culture plates at 1 x 106 cells/well and cultured in presence or
absence of anti-1CAM1 antibodies (20 ng/m ). The cultures were pulsed with

[ 3H t hym di ne ¢ I r Sthat" B t 2 4

filters 16 hour@eﬁa'?@rsj Hgllﬁldﬁ}t{%&eé}gczo%lﬁ 0?1 aanﬁ% %gt gglogtrfqpﬁg?fl{é%

count & s. més bs iffisferitfornt hat 3f R6u3tD6.| ToAnTiralthis kiiggestnt, ichseiblocRingSstidby
suppressed MLR, while the proliferation of cultured cells was not affected

by ND-2 aintwhisijhe bifingeofions antibodyiigdestis competrbior bynihp 9dwy ahtabﬁélw{@eact ivity

Bi ndi ng. ET Lo b droNDS mtipeds! b kol dSE Tt AR i e -

suggest t{;}@incﬁbaﬂéd RGtHERI AP 9§1t1MDD€JIQBtchQ%’r wmub%ncieé hed evlasheaotwréet hat of
R6-5-D6. To confirmthis suggestlon cross- bl ocking study in which the

bi di ng of prdsreto dndribaticky wiith T pg f FETC-eopegadd RJSFS-IWS drttibody. (emtrah sddoatys ( Cel | .
1992, 68:71-81) was perforned, 10, 1, or 0.1 ng:Fo MD- 2 or. R6-5- DG@_Jtlbody
was pHRi n@rwaqoadoﬁucpmppwamb%%s fiope thyrasaye dialls wsrfe 3@shgdn twige and

washed tw ¢ o] f K

anti body. ar@c%'zfe ugmg vagg&%&ﬂs‘gﬁ gﬁﬁ%lﬁcﬁgﬁp@t?l&g g |bo %Z)éﬁ%rom]gne assay.
Cel | s werpewas m afhikind l?n%lg}h%ﬁﬁhﬁéﬁhﬂﬂl uheuMjEaat ARG 15YD6 /Aﬁtﬂsdugrvm dn FIG
4, Binding of FITC conjugate 5- D6 anti body was inhibited

prei ncubadcbscfdemndwntjrrummeugéfﬂ@dea%ﬂﬁ Peirmebathad yofi LH4dosdlsd®pﬁln&éEt2
ranner. V\ayt]r?urb%gy hacrl] %o per elctnc(J:rllJ the tlnr?cﬂn of Rg}éf%ca%lu ody, 1ncﬂcat1ng that the binding

15  epitope of MD-2 antibody is different from that of R6-5-D6 antibody.

EXAMPLE 5
Effect of Anti-ICAM-1 Antibody in the Differentiation of Monocyte-derived
Dendritic Cells

20
Peripheral blood mononuclear cells were isolated from healthy donor blood by
Ficoll-hypaque density-gradient centrifugation. After washing twice with PBS, cells
were re-suspended in MACS buffer at the concentration of 1 x 10% cells/ml and then
incubated with anti-CD14 magnetic bead (20 pl/107 cells; Miltenyi Biotec, Bergisch
25  Gladbach, Germany) in ice for 15 minutes, followed by magnetic separation using
MACS (Milteny-Biotech). Purified CD14" monocytes were re-suspended in RPMI with
10% FBS and were cultured for 6 days with granulocytes-macrophage colony
stimulating factor (GM-CSF, 1000 U/ml) and IL-4 (1000 U/ml). The culture was
supplemented with antibody (10 mg/ml) on day 0 and day 3 and LPS was added to the

30  culture medium on day 6. One day later, cultured cells were harvested and expression of
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anti body had no effect on the binding of R6-5-D6 antibody, indicating that
the binding epitope of MD-2 antibody is different fromthat of R6-5-D6

ant i body  WEXANM16653 Ef f ect of Anti-1CAM 1 Antibody in t RETHR20EYWRYIPat i on
of Monocyte-derived Dendritic Cells Peripheral blood nononuclear cells were
i sol ated from heal thy donor bl ood by Ficoll-hypague density-gradient
centrifugation. After washing twice with PBS, cells were re-suspended in
MACS buffer at the concentration of 1 x 108 cells/m and then incubated

wi th ant i yEel 4182 gNetHC cheadl, (A93011¢HY, B4, sindMDBR WHs dXafiigd, byBEbGI sch
G adbach, Germany) in ice for 15 mnutes, followed by magnetic separation
usi ng MAGSt¢rvtiyt. ElyS Biverseadsp) dorRup infeasute G1amound 96 Eiy0e LBy .- 12p78u ded in

oy st1 i EF oy o SulSE Spedip-clbey chly” Brpitetiyert AIAPEhBobeERrsracer e 9
cul ture wase -@@b%ﬁﬁnﬁeﬁ m'eg%nggbfebtedaiﬁéd%gﬁ%u/iﬂéo)meq ul 8O fay pg and

LPS was added to the cultur I'um on One day later, cultured cells

wer e mar viegkmentaindues the ssatantioh Mitmelaaas DCs. VHE sleas Slubtescdniod GntefdBo,
CD40, and CD83 was examined by flow cytonetry. ELISA was al so done to
neasur e t @éFRofumdicased patigens|and |t cytpking spocenirptipn in gaed crlforeamiediacyias ur e
medi a. When .CD14+ ocytes were cultured in the.presen of .G\t CSE and

| L-4, t he@_sl%{?%ﬁ aBl E‘f{}‘oggi % F’_é?ﬁcfegl é‘tPllén r8atfnﬁ’8{ i%ﬁﬁ’ﬂf&‘ge e the

treat ment e,%palgy@ﬁs?ft REeBissat | klkdMREngo,DEDseTaRd sy hhaUytsernce
intensity (MFI) of indicated’antigens and the cytoki ne concentration in
each cul t progudtiedi &parguldiisplofytrel surfade! GprésHon A thrgpembidylek BB tayedkiment i n
i mmat ure DC enhanced t he exgr ession of MHC class I, MHC class I

) : . CD80,
CD86, 1Gandprodugioania BEsdri kESprtanileionoas uet seppiesed &y pretreatment pf apt

expr essi o, pf se. ol ecul es, and c ipge p ' i
St ot at | Bsh SR EpBRAL e R e YL RB -EDB RbARL o et iEnt g
ant i body, ok Q@tibd&@lpri@ 16ePS stBubitoh Q%@hﬁcaﬁﬂy\@&ﬁfresséﬁ fenpap@ationbf MD- 2
anti body prior to LPS'stinulation significantly suppressed the
up- r egul astirfane afolsuid exqeessinemd @taupr podidivndndhe Pskindcaing tha¢ M2 i n t he
DCs, ind e(t:nz%}blog}g istar%)?é tol\{rtl)-m it the maturation of monocyte-derived DCs.

15

EXAMPLE 6

Generation of Humanized Mice

To investigate the in vivo effect of anti-ICAM-1 antibodies, humanized mice
20  were generated by engraftment of human hematopoietic stem cells in immunodeficient
mice according the procedure by Ito, M. et al., Blood. 2002, 100:3175-82.

Umbilical cord blood cells were collected during normal full-term delivers and
mononuclear cells were separated by Ficoll-hypaque -centrifugation. Separated
mononuclear cell were suspended at 3.3 x 10® cells/ml in PBS containing 5% FBS and

25  2mM EDTA and incubated in ice for 30 minutes with Fc¢ blocking antibody, followed by
incubation in ice for 30 minutes with anti-CD34 magnetic beads (Milteny-Biotech).
After twice washing, bead-attached cells were collected by magnetic separation using
MACS. After two rounds of magnetic separation, purity was evaluated by flow
cytometry and no less than 95% of the collected cells were CD34". 8- to 12-wekk-old

30 NOD.SCID/yc™" mice (Central Institute for Experimental Animals, Japan) were
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antibody is able to inhibit the maturation of nonocyte-derived DCs. EXAMPLE
6 Ceneration of Humani zed M ce To investigate the in vivo effect of

anti - | CAW® 28HY01p@5di es, hunmani zed nice were generat ed bPCEAGRAIYWRHL of
human hemat opoi etic stemcells in i munodeficient mce according the
procedure by Ito, M et al, Blood. 2002, 100:3175-82. Unbilical cord bl ood
cells were collected during normal full-termdelivers and nononucl ear cells
wer e separated by Ficoll-hypaque centrifugation. Separated nononucl ear cell

ver e suspppdrtbdaivitB-230X3P8siag ! dobilintadifioRBOufeindl Niday 1486 FRSIGNOD24M EDTA
and incubated in ice for 30 mnutes with Fc bl ocking anti body, followed by

i ncubat i oeelisrwere mjdated B e vactemonset thramgh itheapd Aeivg §adphezal hbenadswas taken
(Mlteny-Biotech). After.tw ce shing, b -attached cells re collected
by magnet Eems a%‘?i’fq%r gl (VRO Xu%fsg%%ﬂflgﬁy &’Shﬁ?f? gee g“n@?vﬁcl%sé gration,
purity 3 LB L N 3 %

col | ect ﬁﬁ%rg}éfag&%ﬁgn%a%ﬁ%ﬁﬂt o 12-wekk- o$%d@?g%@%lgﬁ%ﬁﬁoggg(f%ent ral

| nsti taut efldwrcytoxtryl FEGtGshoivs thekBimetizpaiey oflatabn colll it thel petipierd 4lomGy

using cobalt radiation _source and 1 day later 1 x 105 CD34+ cells were

i nj ect ed Phimice gk thexdrdipted evedks qiligh ccHetransplantagion. Hoeang lrakeeytes 96t was
taken from.,the, retro-orbital veno | exus sequenti.al | et ween weeks 4 and
16 afte r frf‘lrt%‘ﬁ%dp}naﬂ[ g’t“feo?‘flct\w resf?lﬁ? ﬁ@‘gpﬁﬁko p{fe?_lﬂ @ﬁlﬁﬁhe%d,@o_ﬁe%nlﬁm%u man
CD3 anti bp@aes of Qnf {EQW S&rORRispntalibl (FEG.SERYSNE mi‘)tp%%il'ﬁ&fel}ﬂ 10%f 86 tf human
cells in the peripheral blood of mce at the 1ndicated weekKs after cell

t r anspl anhaharo@D4Fucdls expressecyER3 atk weakstafiet ®ahsphantdtionfFie 68)d nore t han
60% of | eukocytes in peripheral blood were human CD45+ at 11 weeks after
transfl antation (FIG 6A) and approxi mately 10% of the human CD45+ cells

expressed CD3 at 16 weeks after tranmﬁﬁﬁgqn (FIG 6B). EXAMPLE 7 Effect
of Anti-ICAM 1 anti body in Suppressing € Rejection of Transplanted

Xenogeni c | sl et Effacisfdaiti-ICANEMASEIE!L Supfefidet Refechibh 3f Fhbilaeyd i n

suppressing the
Xenogenic Islet

15 In order to demonstrate the effect of MD-2 antibody in suppressing the
transplantation rejection, islet xenograft model was used. Humanized mice were
rendered diabetic by twice intraperitoneal injection of 100 mg/kg streptozotocin (Sigma,
St. Louis, MO) dissolved in citrate buffer, pH 4.5 on 2 consecutive days. Blood glucose
levels were determined using ACCU-CHECK glucometer (Roche, Mannheim,

20  Germany) at 3 day after streptozotocin injection and only animals with blood glucose >
250 mg/dl were used as diabetic recipients. Islets for transplantation were isolated from
the Sprague-Dolley rats by stationary collagenase digestion (0.07% type XI collagenase,
Sigma), followed by discontinuous Ficoll (Ficoll 400, Pharmacia) density gradient as
previous described (Transplantation. 2000, 69:1567-1571). After isolation, crude islet

25  cells were over-night cultured in DMEM with 10% FBS at 37°C in a 5% CO, incubator
and then 500 islets were transplanted into the left renal subcapsular space of each
diabetic humanized mouse at 4 day after streptozotocin injection. Anti-ICAM-1
antibody (300 pg/mouse) was injected intraperitoneally at 6 and 3 day before islet
transplantation. Control group of animal received irrelevant mouse IgG. Return of blood

30 glucose levels to less than 200 mg/d]l was used as an indicator of graft function, and a
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transpl antation rejection, islet xenograft nodel was used. Humani zed m ce
were rendered diabetic by twice intraperitoneal injection of 100 ng/ kg
strept ozdWVOAHWASSZma, St. Louis, M) dissolved in citr&CEKRPIN02018H 4. 5
on 2 consecutive days. Blood glucose |levels were determ ned using

ACCU- CHECK gl uconeter (Roche, Mannheim GCermany) at 3 day after
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humani zed use at 4 day after "streptozotocin-injection. Anti-1CAM 1
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t han 200 meptedl giohp.owigeoweret saerifiodd ahvdayp3pel’i anl 81 pastremaftiog. Nepledtemynn- 2

ti bod i to islet ft. .M i ficed h
ot bi 8 L offsFearrom g brRea iR Bl % SRR RS B Ds L K EP R B Car 1
for evidepcg sgxfi?lg.f @écttioflﬁd E}E)tfﬂzaﬂ'[ tl‘lfi:@gfgﬁéj borMouBndBletagi§lihidosiadstahingayr 9, 2 1

and 44 post-gratting, ant ytreated group, mce were sacrificed
at day 34imnfinchislochémixst Sgimhg forgnsiliaphilized anyinsire goatemtiserom ©duiman ce was
fixed in 10% neural formalin, enbedded in paraffin and then

iall
sect i onedinswing (PAKh| Capenieria, drA} deltavwed e the saxjdinrhiahs ipﬁrog{éd}g% hi%éh%]r
i hi st 1 . .St ai ni f i | i Ut LA I
ant | Ser unf AR AGTF P oA, Aot e ML FIGA ol nig RfRbcar
anvi dj- b GisMRE9dARSE ABINBEhpsular area of mice received control antibody and

immunohistochemical staining failed to reveal the viable islet in these mice. However

unlike to control mice, graft survival was still evident and mononuclear cells infiltrate
was not observed in MD-2-treated mice. Moreover, the grafted islets continued to
produce insulin. Thus, MD-2 treatment prior to transplantation is able to lead the

20  prolonged survival of the islet xenografts.
All publications, patents and patent applications cited are herein incorporated
by reference in their entirety for all purposes to the same extent as if each individual
publication, patent and patent application was specifically and individually indicated to

be incorporated by reference in its entirety for all purposes.
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and di am nobenzi di ne as substrate. As can be seen in FIG 8, infiltration

of nonon cells was evident in the subcapsular are ecei ved
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viable islet in these mce. However unlike to control mce, graft surV| val
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pat applitations—cTirted are herernmTncor por at ed by TET"ET"EI‘ICE‘T‘I‘I —therr

entirety for all purposespimsit heAﬁraﬁme&xﬁvemATmAu f each i ndividual

publ i cation, patent arf8FHtehor mf)ﬁﬁgﬁﬂ‘ gifically and

|nd|V|duaIIy i ndi cated to be incorporate By reterence in its entirety for

al | purposes. gf 7 http://ceinthanlsrsonagdorm kcl b@l aza. snu. ac. kr | cc">
BUDAPEST TREATY ON THE | NTERNATI ONAL RECOGNI TI ON G: THE DEPCSI T OF

M CROORGANI SMp deésitp i ANRASRE @A_SE QY ONAL FORM
RECEPTI ON I N THE CASE OF AN;GR4GMNA 11 ssue pur suant to Rule 7.1

To: Park. ?ggg%ekgf}ggm Apt 33- 1104 Si ndang 3-dong, Jung-gu, Seoul,

Republic o

PE§“ Mldentlflcatlon
ref erence gi ven % He ’Ac'clzléas Sg\;rll-onﬁtm?)“é g“gllg\‘}“e"rlf %P"F% o Kofed

| NTERNA d a OR |
SCl ENTI F P AN O? PRODOSED TAXO\IOVl C DESI GNATI O\I The
AR ":*5 ﬁﬁq%&

m cr oor SHCROQFGA M s acconpani ed by
Identification reference given by the Accession number given by the
INTERNATIONAL DEPOSITARY ™™
DEPOSITOR : MD-2 AUTHORITY: KCLRF-BP-00198

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under 1 above was accompanied by :
[x] A scientific description
[X] A proposed taxonomic designation - o

(Mark with a cross where applicaﬁle):

III. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under I above,
which was received by it on December 24, 2008

IV. INTERNATIONAL DEPOSITARY AUTHORITY

Name : Director

2
Korean Cell Line Research Signature(s) : WM -
Foundation

r

Address : Cancer Research Institute Date : 2009. 01. 06.
Seoul National University
College of Medicine
28 Yongon-dong, Chongno-Gu
Seoul, 110-744, Korea

Form BP/4 (KCLRF Form 17) Page sole
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[ X] A scientific description [x] A proposed taxonom c designation - (Mrk
wth a cross where applicable). . -.. 1l1l. RECEIPT AND ACCEPTANCE Thi s

| nt er nat iYARPIEHS3i t ary Authority accepts the m croor gRRTARAPANRIP| ed
under | above, which was received by it on Decenber 24, 2008 I|V.

| NTERNATI ONAL DEPOSI TARY AUTHORI TY Nane : Director Korean Cell Line
Research Signature(s) : Foundation Address : Cancer Research Institute Date
: 2009. 01. 06. Seoul National University College of Medicine 28

Yongon- dowlH AT CIorNEEDISouUl , 110-744, Korea Form BP/ 4 (KCLRF Fotm 17)
Page sol éWHAT TS CCAIMED IS: 1. An antibody that conpetes wi th an anti body
produced by a hybridoma deposited as an accessi on nunber of KCLRF-BP-00198

for binding to_domain 1 of n intercellular esi ecul.e

(1CAM ). 2. Ab- antifB &i}tﬂ?@%ﬁ%ﬁ %Wﬁnﬁbg’f" (ﬁgﬁg% ybr@no{nﬁout

| nhi bi ti N Ber Mdmpﬂwom@su%ymﬁ t¢ UBRhiPD ANt i gen-
1 (LFA- Q%psgl%dﬁleg{aﬁgﬁeg&%@“g%cgr(S:I;fqng to claim1, V\/nerelga the antibody is

i n i sel atteehdndhtrceflulaf b¢hesivhinhaeyulast ACAMel)t o cl ai m 1, wherein the

anti body is chinmeric antibody or humani zed anti body. 5. The anti body
according to claim1l1, wherein the antibody is a

2. An antibody that binds to domain 1 of human ICAM-1without
inhibiting the binding of human ICAM-1 to human leukocyte function antigen-1 (LFA-
1).
10
3. The antibody according to claim 1, wherein the antibody is in isolated

form.

4, The antibody according to claim 1, wherein the antibody is chimeric

15  antibody or humanized antibody.

5. The antibody according to claim 1, wherein the antibody is a

monoclonal antibody.

20 6. The antibody according to claim 1, wherein the antibody modulates the
differentiation of dendritic cells via binding ICAM-1.

7. The antibody according to claim 1, wherein the antibody is MD-2
(accession number of KCRF-BP-00198).
25
8. The antibody according to claim 1, wherein the antibody is a chimeric

or humanized form of MD-2 (accession number of KCRF-BP-00198).

9. An antibody binding to human ICAM-1 comprising a heavy chain and
30 a light chain, the heavy chain comprising three CDRs from the heavy chain of an
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nonocl onal anti body. 6. The anti body according to claim1, wherein the

anti body nodul ates the differentiation of dendritic cells via binding

| CAM | . PVOPAW/HAMGS2Ebody according to claim 1, wherein t RETAR2DWIWO1Ps ND- 2
(accessi on nunber of KCRF-BP-00198). 8. The anti body according to claiml1,
wherein the antibody is a chinmeric or humani zed formof MD2 (accession
nunber of KCRF-BP-00198). 9. An anti body binding to human | CAMI conpri sing
a heavy chain and a light chain, the heavy chain conprising three CDRs from

t he heavyafbaiyy prdduRbd 'B%::abgﬂiidlaﬁﬁddé‘faeﬁteﬁhsaa&w%és@@ﬂﬁmﬁm KEUR#ESBRN
accessi on nunber of KCLRF-BP- 00198 and the |ight chain conprising three

CDRs frondal98 andghe lightithmintomprising ittvee CDRoftamettie Bight cliajip of do mmtibelosi t ed
as an accessi on nunper, of KCLRFE- BP- 00198.  10. har. i.C onposi tion
ot i o vORMEA LA BOREyHoR EPanis oS a1 foceisien BHAPAL AT CHTEILOMSEer T 1 on

according to claim10, wherein the antibody is in isolated form 12. The
phar maceuti cal conposition according to claim 10, wherein the antibody is

chimerg ¢ anti bady or Alphaaniceatcarbinpesdiion denpridieg theaktibeduificidm IConposi ti on
according to claim10, wherein the antibody 1s a nonocl onal antibody. 14.
The pharnmaceutical conposition according to claim 10, wherein the antibody

nodul at esthe differentiation of .dendriti.c cells via bindi | CAM: 1 .. 15, The
phar maceut i cal léonpo[sﬁ‘?ipg’ﬁmé?f’%tr“i??ﬁ&H’PE}SlﬁP%iaﬁ?%e{ng\/\ﬁ‘?e?l@inhqﬁhg" ST sy
suppr esse&tfb%h??stihnglé’tfedtférﬁﬂsp' anted cells or organs, or suppresses graft
versus host disease by transplanted hematotoietic cells. 16. A

phar maceuti cal conposition conprising an anti body binding to human | CAM |

conprising a heavy chain_ and a |l ight chain, the heavy chain conprising
t hreel®DRs front he RBanhaEpreeRtiG campasitiphEasoIREdGceainpyl Og Whetsin

deposi ted n.a Lon..number  of .KCl RE-BR- 00198 and the |ight chain
conpri si naﬁﬁg?% is %ﬁgﬁc MBbAYRE huRhnSS antfb%dy.
13. The pharmaceutical composition according to claim 10, wherein the
antibody is a monoclonal antibody.
15
14. The pharmaceutical composition according to claim 10, wherein the

antibody modulatesthe differentiation of dendritic cells via binding ICAM-1.

15. The pharmaceutical composition according to claim 10, wherein the
20  antibody suppresses rejection of transplanted cells or organs, or suppresses graft versus

host disease by transplanted hematotoietic cells.

16. A pharmaceutical composition comprising an antibody binding to

human ICAM-1 comprising a heavy chain and a light chain, the heavy chain comprising

25  three CDRs from the heavy chain of an antibody produced by a hybridoma deposited as
an accession number of KCLRF-BP-00198 and the light chain comprising three CDRs

from the light chain of an antibody produced by a hybridoma deposited as an accession

number of KCLRF-BP-00198.

30 17. The pharmaceutical composition according to claim 16, wherein the
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fromthe light chain of an anti body produced by a hybridoma deposited as an
accessi on nunber of KCLRF-BP-00198. 17. The pharmaceutical conposition
accor di ngVP3OWMPeRR 16, wherein theanti body suppresses r &CEdtR28¢9/092019
transpl anted cells or organs, or suppresses graft versus host disease by
transpl anted hematotoietic cells. 18. A hybridoma produci ng an anti body
that wherein the anti body binds to domain 1 of human intercellular adhesion
nol ecules- 1 (ICAM 1), which is deposited as an accessi on nunber of

KCLRF- BP- £8b38y sdphresbberefackibh @@ mangtansdiidlly or @rgdnd,] b shfprewdes edfhvérbes
anti body binds to human intercellul ar adhesion nolecules- 1 (1CAMI)
Wi t hout i bt Bisedsady thiansilagfedhehatotoietic@aNs.l t o human | eukocyt e function
antigen-1 (LFA-1).
18. A hybridoma producing an antibody that wherein the antibody binds to
5 domain 1 of human intercellular adhesion molecules-1 (ICAM-1), which is deposited as

an accession number of KCLRF-BP-00198,
19. The hybridoma according to claim 18, wherein the antibody binds to

human intercellular adhesion molecules-1 (ICAM-1) without inhibiting binding of

10  human ICAM-1 to human leukocyte function antigen-1 (LFA-1).

24



