ANTI BODY MODULATI NG THE DI FFERENTI ATI ON AND FUNCTI ON OF DENDMTI C
CELLS VI A BI NDI NG | NTERCELLULAR ADHESI ON MOLECULE-|I AND USE THEREOF 5
CROSS- REFEREENCES TO RELATED APPLI CATI ONS The present
application clains priority to and the 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
pur poses as MGH ols: oL

The present AlN;lv%EJtﬂl%n re}']ia('ﬁg.A relgﬁ to anﬂaiﬁt #gﬂ?ﬁa@rﬁgﬁnﬁf [E:Néﬁ(b%F
intercellular BMMC@EELSMAWIE@\MEME[@MAMHM}Nl S
able to nodul ate the differentiation an nﬁ%drl dendritic cells
and prolong the graft sur MOAECULE- Aééﬂl?%# esent invention
provi des a pharmaceutical conposition conprising the antibody, 15 and
met hod of using themfor the treatnent of di sease. BACKGROUND OF

| NVENTI ©ON CROSS-REEBREFENGCES TOOREDATEEPPLEATIONS f ace gl ycoprotein

CoTorred Co ne. TR rPH Sl Do s ms SHEGrRDRt 1 £ Al Yo
C term nus ]3(9%'} %@“%@Tﬁ%%ﬁ% df! 08 "wid B0y :;S%Ittésa Sbhi Rl TREGhAR dfeRb! -

1990, 61:2 ates | eukocyt eukocyte interaction
such as i niicadd heasbylietonpeated by edftrancarfor dinhirgees priéfliptsetfgrticbdrbis. |t
al so nedi ates | eukocyte extravasation into tissue during inflamuatory
processes (Transplantation. 1999, 67:729- 736). In vitro study showed
that angi begies AR AVIRETIOR | CAM 1/ | eukocyte function 25
antigen-1 (CFAT) rteractron are able to inhibit T cell adhesion to
endot hel i al cel IThe q:nd;eﬂ’t mbﬁtioacﬂelmtﬁamm adtbody buldihghte bugai fritereatiulay

reduced |n m xed |y te re yth anti odles ti
Acad Sci 1esigy giol ‘38&1)%89 51 w. ?‘feng ﬁd?seg éﬁﬁ\ﬁa}tﬁe
monocl Onal IR dnRREHERd Bﬁ%g@éﬂaﬁﬂc E{&% B Eﬁ;ﬁ@@raﬁ%ﬁﬂv‘imqﬁmdltlon

h 0 nge

r enal aIIogra%t surviva een pr cell infiltration
in the grafle maﬁnﬁﬁvdemnqmmadbsaoﬂmanméumal hompm:itmnl @n{pdisingribmadtibody,

1990, 144: 4604- 46(%@.))S nhi ng_mag al so &been proved to be

benef i éP al 2hmEBRT el Fhem JUHRBUSERERFOF §15¢858pat i ent with rheumat oi d
arthritis (Arthritis Rheum 1994, 37:992-999; J Rheunatol. 1996,
23:1338- 1344). However, enlinomab induction therapy after renal

t ranspl ant m(ﬁﬁGRQWBQﬂMEEﬂ IG0 ti center study was not abI eto
reduce the rate ure r tion ri.sk of .del ayed .on
graft function (Igf%/ﬁip’isa‘ﬁtg?t g@ﬁ WR‘@SQC@H]G?M}?’Q@ g goprot T\}Br%’&}i’ gped BF ve !

clinical t 'ék@ziceﬂtﬁaﬁﬁﬂﬁtﬁmhﬁa%ﬂ%tﬁaeﬁ&ﬁ%@orﬁﬁhé ?eirénéd%%@ldaﬂlaﬁleqtmough 5
anti-1CAM 1 therapy wth enlinomab was not an effective and indeed

si gni f i20anthd nwobsred fetm Gk do dlitermimes,am trahsmgtudeahenpg®nadiens éntet b,

A R TN e A T e

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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10 of T cells as wells as neutrophils to the vascul ar endot hel i al
cells and thus it has been suggested that interfering wth neutrophi
em gration potentially increases the susceptibility to infection (J

| munol . 1999, 162: 2352-2357). Dendritic cells (DCs) are highly
speci alized antigen-presenting cells that integrate a variety of

i mmune response (Nature. 1998, 382:245-252), and include a 15

het f l t | s
ool v ohis e bl (P1l BEREENP In Ml BIERE Moy 3R cestions, vith
now, i mmat Lmheuﬂwmd\mhﬂtm@lrt}ﬁﬁetﬂhbmnl 1oy cE7: Jooceiol J%&hﬂéﬁ@l Ry 85.334Cs

t ransfor rredgﬁgt ture by activation sti mul i such
| i popol ysactifaki WE‘f_eIf!S)en]\%?léatt HedgHen t betapy afisr pﬂemiratr@isrlaowlbn in a

response ( Bla@giz2008c98: sgnﬁz‘r?;vajsﬁép 211%16 lt:éjfeg:‘l&:eer h raef\%o %&teﬂ%%ﬁ%éﬁ

with a distinctive 20 cytokin Ion of
with tolger amfcieraumansm gt ﬁmdnoﬁa@ﬁxsp&ﬂaﬁdma@gl/m&)zg -736). Mordde@M 1

is expressacg g Edl’l tic, cells I‘ﬁ(d&gh level . Until now, however,
ICAM 1 in 7 fial i qpesisppemnio 8 eytdevesledithat getiVEd Mrd thelsmnmth
adhesi on nmoygeidh@n f [ Lact ion.
SUMMARY OF TIIE | NV\%EN+1%F&1 lfﬁ%tlggjag%tﬁgg egﬁ%gl R |“n331’e°n?|° OP8 19 es

to an anti bodscedinmaé ngvarss &ifavs rprinmridy mﬁbdmhaﬁncadelweﬁ compared @6l feccho
(I CAM 1) ble to, nod te the dlfferentlatlon
and functio 38‘%050&&1%@ ?’P%ér]ﬁég)arﬁ Plbql?}“ﬂé’ gﬁ@‘l(@# &b IWi%Pdhemnn
addi tiom, 37 T bals Rk @R ks hWVBHlilsQD R P¥bHESx @(F]tﬂngf’d'i P@lﬁ%ﬁ' it has, been

conposi tion conprising the antibody, and usi ng hem for
t he treat meHELS ddﬂ@bdﬁ‘@rfermg With Mugopal tentgkdor ynotdnballprieqents the

invention r ) hat suppresses

rej ection Og&%ﬁﬁg ?0 egdon %%’) i&b‘%&%a%}br esses graft versus
host di sease by Dénaiﬁﬁpl@m E{@d@?@é Qﬁgﬂﬁtsb&lﬁﬁbd Sc'mtl chlSede NS CLIAN that
further pertains to such _an 5 anti body capabl %I ndi ng domai n of

hunman | CAMHAICEAE $Ewigy € Rnmgne msponse dNawtd. dﬁ%e&&&é’éﬁ 252)0\Nind. inciakel 4 s
li gand,sLFA.L further. directed a method for
produci ng ﬁ]emr%n%)ru i f%hﬁagﬁ%gﬁggﬁgr%\l/ﬁ% . (%Eisf"'gmﬁr%}g%ﬁ‘ R4 Feudifation Gy
or its fragmmlhxty Thé iinmuesiopionokk60c. i USKIUARS mnmmcym e8lidved 3nd
the anti bodX Pr % ﬁed by the h)bbrl doma cel |, obtained by the
duce 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 fimctions (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,

380  the present invention provides a pharmaceutical composition comprising the antibody,
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10 net hod. The present invention also includes to a
pharmaceutical conposition for suppressing rejection of transpl anted
cells or organs. The pharnmaceutical conposition is conprised of an

i mrunosuppressi ve agent selected fromthe group consisting of: an
anti body capable of binding CAM1 but not inhibiting the interaction
of ICAM1 and 15 LFA-1; and a fragnent of an antibody, the fragnent
bei ng cap [Pl iting the interaction of
| CAM 1 an?gﬁgl}f%)dbdf%ghg hﬁf%%ét%e pérﬁggfech%gaf(ﬁventl on also relates to
the met hod for Mepppatailaly, the@rasejtéotantion rﬂat@srtalasmh’ammewfbMH gntthody

organs, or_ suppresses_ graft_versus host di sease b nt ed
hemat ot oi ePHcSUBRIFTSES IRCHEP BHIIAARES &E}Eﬁf&@g%% %@ﬁﬂ%‘esse&ﬁé vpgus host

sel ected 2Q.d eosghlglgs THe T RAG ARfheP PR such
fragnents. et 5 y&gﬁlt {eb%%lﬁt{ll%lg]é ragrrent ;ﬁg{grgf erab ySuc o
sel ect ed fahabbd}healgibwpf i gs omginofl abmomhmriﬁml\a-ﬂdbmoh«ytc bhmhthg the
anti bodies, and npre preferably it is a_human or animal (i.e

non- huran) igrReHeR bgrweas| A Ernpyiisdigprnsf LER OF THE DRAWNGS A

more conplete a 0 @H‘%&Gﬁ:%@érﬁﬂé‘rl d it
at t endant advan?g%g@et délrgoi?&h hﬁ&%geapﬁégﬁafy parent as th(laa saéinrns\1
beconmes bejrbeidedodie psdduoite hiye srefoedg o és tﬁ(agmbm The hmtmg alet micludeb the

description when considered in conjunctlon 1.he ac any

drawi ng, Whbrdpma cshrped the aBody arodherdoby pnigrideme g a8 ‘?3’?’0@6
MD-2 a é@apﬁ nmonocl onal anti bodi es on the surface of human

| CAM 1-transfected 1E1EK293T cells using single color flow cytonetry.

FIG 2 shows a fhetmedeapinwehtidrhelsbemeluded ty wﬁahmaaeua?mﬂ fKeaposiien for
anti bodi es on the HEK293T cells transfected with n2345 and h).2n845
| CAM 1 rut B¥PEsssing rgjechopijipmsplpnied gellgior opgens. H&?ﬁ?hﬁf%cmf eQmpeYiHen 1s
m xed | ynmpooeyi Qba M2 ordd8- @dnbting of:

ant i body. & s@?:log%ﬁiin&%g%& gﬂ%ﬁ'sh%?{ %%eﬁg;g) © %d t he reacdtal@w fny éng oL an
R6-5- D6 anitibody c@ablehﬁ bhmmmomm thut pos ivhibigng bk dbereaionsofd Céd-1 and

re-incubation t R6-5- D6 anti bod FIGS ho . the

gxpr I(3313‘-:iu0n h‘é\le&%ﬁ ﬂ?&@?@d@ aﬁﬁp'él?ﬁﬂyeg‘ élf?g{nﬁ%t l?mgf%e %1\%6&’&5 AGAM
|1 d di f dendrit

Coll s ait e ARGReAA OB I MCatttaT e o oot doncr 11

Further, the present invention also relates to the method for suppressing the
rejection of transplanted cells or orgams, 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 menoclonal
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FIG "6 shows the kinetics of the generation of CD45+ human | eukocytes
and CD3+ human T cells in peripheral blood of humanized mce. FIG 7
shows the peripheral blood glucose |evel in humanized mce in which
15 di abetes was induced by streptozotocin and then rat islets were
transpl ant ed. FI G 8 shows the phot ograph of hematoxylin and
eosin (H&E) staining and i munohi stochem cal staining for insulin in

i slet-graf d 4 ¢ i th. .

| ndi cateq SRtrbshPEAie SEHEEORAe! REATRF SRR HERORPE M Ring sinal
i nvention d¢oforfflovi gemenspl ai ned in nore detail with reference to the
foll owi ng exanpl es. These exanpl es, however, should not be

interpreted as Fi@i% shaysthehoseespd oithe FacthigsErYDrhorhREorP$ antifipgies

manner. Th i i j M1
Tonoc! onal /e S (U R E R B4 PR AU R
i nhi bi t3 ng | MMUTEG.rFeshpas Sits redvit of tpaiitine ubake ¥tertigePlyaphodytd Rueivniion

relates to anti-human | CAM1 anti body that suppresses rejection of
t r anspl ant &g pecsencs od MIdRpa RO-3-Bf aulils¥-esses graft versus host di sease

by transpl anted i€k I o ey [ f r
provi des an ant PEGSd%;é h@ﬁ”%aaﬁ‘éﬁ’ﬁf% 5%??1%’? rﬁ%aca‘élﬁva?t;\Rzlrgg?é %ﬁﬁ@é@tﬁe%
but not bl mANINgpdseve U B45a@11E Hfer Bed-ivetatibAMith MBrcbriR6s5-Disganbody.

LFA-1. The invention_ also includes a hybridoma cell capable of
produci ng such &H ahtshpwefhe expressiophlevel rRferariosn malequigst ore thedpuréace &f

i bod f.or duci . e i . . .
19,3, % PR BRSNS AL L) i BB FPRCRRLL e
anti body ofreathsntfof agh®idd dnfibddiges the step of (a) inmmunization an

animal with human 5 |CAM 1 protein or protein frgg@nts or a cell
expr essi ng huma&1¢-carkows thekinsfies alc the rignepliensk (D43 hymgg lehlocytes and
i mmuni zed 'nﬁ![ i ﬁﬂ cel the animal with a
nyel oma ce??bl I ne#?ﬁ%ﬁ?ﬁ}:@l&?}%&lﬁﬁgg e C;llil/%rai {:)er'ra cells and

sel ecting the desdreehdwaihe genpheetlbloodhdiicoss leabmbnenmizedmiiod &f Whgh
the differentiation and function of dendritic cells as wells as

suppr e$%i néiabgies Was indiced R sirepiqzaiosiy and thea refiglals sverransplanted

inhibiting the ipmte i b I -1 T i al__gan
b obt ai nad by Faces eroe e iSegibe of W Altla i chin R BhID oo
cell's prodinghaghidashemical stainkg Thsiiat & iskt-gadad Reinopt aitaedd foanedche
ascites of animals in which the_cells producing the materials are

i ntraper i t BeBE treptedpyideindigatedpgibadie®r i al s can be purified front the
culture supernatant or as cites by ion exchange chromatography or
affinity colum chromatography. 15 The invention also includes the
hybri dopa DEHAILEDIDEBERAPTIGNIY produced by the hybridoma cell,

obt ai ned by the nethod. . The present invention also includes to
a phar maceut i calThg owesesti ipyeon &y fusprprplagnedgn megre detpib ity reference to the
transpl ant e 66lJ &0 Qr BRSNS ANAITRGE Ud §ho SRTROBISLON theSiting the
conpri sed Of an ™ Munosuppr essive agent $electe FoRrthe group
consi st i Nngsd@be offhe 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 fransplanted 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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20 anti body capable of binding |CAM1 but not inhibiting the
interaction of ICAM1 and LFA-1; and a fragnent of an antibody, the
fragnment bei ng capable of binding | CAM1 but not inhibiting the
interaction of 1CAM I and LFA. Administration of the antibody or its
fragment according to the invention can be carried out using any of
the accepted nodes of adm nistration of pharmaceutical conpositions.
25Fur t her, Th@ﬁvﬂ{tﬁﬁ%ﬁb hdWVRE L h9Bri kRl %Jgﬁb%%f&)ﬁadh&ﬁg eﬁ&m%&ﬁwdg.
suppressing the rejection of transplanted cells or organs, I ch uses
mat eri al s sel ectlie irfvention s dglep dpegahsi snithgd & raedvicingdie matedal, pixbity

fragnents. The antibody or the aniibody.fragnment iLs preferabl ,
sel ect ed fpwdﬁhé%w UEBE S gﬁnﬁém& 0 fﬁﬁ?&w&ﬁ- T W%Pgﬁﬁqmﬂs
ant i bodi es rs ida | i : i

A0The + meont Rdy BPUE SBEREA AN the b% Of (U] TRinAl-aRE LRl Wit Himen
ant i bods esICAM-1 Gédkih di qedteinetagmends mr Sweh cetesng dumen G&MH], (b)
because |CAM1.is mar ker. of _i nfl ammati on ot her dj seas
processes. “AHCRHo Eﬁ?‘%}?qﬁ&s fﬁ@mhf lgweé @DEI@TST&F g"‘%ﬁ@ rEr&r I°91_?~°a§f the
resear ch 1 366N § Riveliekell g dnEisheodtn uERIbARHARIL %w%aecang@w

anti body having conplementary determi ni ng regi ons (CDRs roma
donor ant i Besityd hyldidearai callltlkat iecipalie bf awduistitg hadiffonshiot andeljncivn of
froma human anti body. %ﬁgs are typically, as defined by Kabat But can
al t er nat i vBffiHe cgds ge s PSHiFPRIsEEN deorieqieh fpdent Bt Ongpt

Chot hi g def i, Ri ] : ' : 1FV4 b '
() o 19 gt BGEe o e oA R R 12 TR Bk I LE QRSB
MD-2, a vard alrbeculteg on irfjecivevintok the raumas odirmells bodaning bbel ymatestaisc Thean

be, for exanple, froma.maiure human anti bhody, a_h n rm i ne
sequence, 812%8 G l%eeo%?lnﬁfc{/\goﬁr‘ﬂ%?céte%mg% t B‘%‘i}‘%@ ﬁ%&ﬁ‘@@?"“& the
consensus H{?teﬁh'l@%fb iﬁ&éﬁé?ﬁ&iéaﬁfiﬂﬁ&%es The BAriR1s REABO paPR B%h tHeetﬂlﬂJgf%’

and (ii) a heavy chain conprising three CDRs from a nouse antl| bo
e.g., MD 2suparnetantioabicéies lggbwexcharmrelvomktofmaphp @ affinig nolant: chooptograghya

hunman constant regi.on. . The vari l e regi.on 15 franpework an als
ncl udd® backnut ABF GRENEFR 8ls¢ é%h?@% ﬁ?gmygn&éwefdi ﬁﬁﬁr’:%’f, anﬁ?@efy rzr,og ed by
10) sel eCtﬁQh@&?&&ﬁﬁé&ﬁ,B&ﬁ%ﬁﬁ}‘m@mn residue is replaced with the

resi due occupyling the corresponding position of the nouse anti body
(see, Queen et dhe,prei8nPdtremtioNodse bicb@es 101a phambcS8isal08@nposition for

Specifically, the am no acgids %18 Ee eop_l aced i n i}he fr wor k ar.e .
general | y S{BESHSIFIFOHRR Bg‘gf*@P te ﬁ%‘!s_r 18&3%%?1 s a‘?ﬂ??@’r“&_ COPOFHLIPTHE
CDRs. 20 Fegy F&n iHRGoSRLAEEM: 358D Qe18GeH BokPihe R8BIt RERIAL: bE A
CDR i n the donor antibody sequence of within 4-6 angstrons of a CDR

i n t he2bunmamitodyl cgnbiebfdyindisg skl b roh idildiimeths iina@bticpefc€AM-1 and
Substituti of onpe .or nore. CDR residues or om, ssion of .one, or I
CDRs is al gﬁAp‘égg B TR E R o i it ﬁl& gRep R SRR SE IIEdCAY e

sci enti fi Cplil eHBIME the bbb G1dn2® [ORQL Phnd M¥h CRRSnGAM RS rHSREBSE
with for binding. Padlan et al., FASEB Journal 9. 133-139 (1995);

Vaj dos et &b fipdwentreabordingMol the ihvantiddi cinolgpycarsial out3@thg qry. ofAthb-ad@ted
(2002); Iwahagshi gt .al ., Mol. Imungl . 36:1079-1091, (1999); Tanura
et al, Joufi4rs frdminiiigrs gyrhaspeestiosompossiops41 (2000) The

ori nci e a0 om Er g B REERE ApeAS i i 1 iR od o BnSaRe e

subset of GpRtivest dueplantddaceBOR; srgams; twhiidhl usec matesials selatted@om 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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CDR resi dues not contacting antigen can be identified based on

previ ous studies (for exanple residues H60-H65 in CDRH2 are often not
required), fromregions of Kabat CDRs |ying outside Chothia CDRs, by
nol ecul ar nodeling and/or enpirically. If a CDR or residue(s) thereof
is omtted, it is usually substituted wwth an am no acid 5 occupyi ng
t he correspondi ng position in human acceptor sequence supplying the
variabl e regicQvi1r QEBRWeY ker8RUSNEIESotechiBe i wkeRE be@hiseSMEAMSIUR St e NS
to include reflects a bal ance of conpeting considerations Such

subst i t ut i olemaetopameng ptheY discask/pretessrsoudnlibodirsde d@4iMird) ceinelso beriseld
of nouse am no acids in a hunan'%eql%%ﬁib d consequently

decr easi ng PRSI EPS Rl G TPy Ao et M-S ubst i t uti ons can 10

al so cause changemuniRff ilibbily ANM Shehalyi KRy t&EMEhEARS WBtermining
affinity are preferably avoided. Positions for substitution within
CDRs an@ arsgives {CP8s) fromsuldendrt antibodya anchivarinbleeregivnefarecvarimind i coasting.
Enpirical substitutions can be.co vative, non- conser Y

Subst 1 £t | DR e fenst ABRAY ol Cldkip Pt B RICL B AP RGES Bhaciy Rican
have the agyaniReS tefas ABMSA Uy CHHHTRB: 8 H&ﬁ%dsﬁtb’%f RABatiafd CRIME iMinitions.

i munogenicity. Enpirical substitutions 15can increase or decrease

af finity ofhehdymesdlyl 2 ihngahzed antdedy soomipbety()) Rrlight ebaial comprising zthete
ant i bodi es Wt h. sati sfactory . bi ndi ffini to ICAM 1 and | ack of
Substant i af BERLET EEDE e DRt ZimEobY THHioR FRREHPICETR A g of
a few yari aftsdiBAfcIREMYedin SxdBplt PorR R 9¥eurd kit MtBSaR AN Ean HOMBURT |
very | arge nunbers of variants can be simnultaneously screened using a
di spl ay sebageicona penpesite slidivoas mirademan adilysly spqyenees, EDovwonsepsusadf. |
W91/17271; MCafferty et al., 92/001047: and Wnter, .W92/20791) .
A ohi ot 1 G BERPY SeiFn T BED T ToERe e ar oabi G FelSh B
nmouse fromiigpiim@Rded I@MRs Ghdh NS h@lse CIkBHdY, .%,ntl\)ﬂﬁilté.b&ﬂﬁibl'esregion
conbined with the heavy and |ight chain constant region of a hunan

anti body; frhapworkdim pbuman antiyodyeat e hufmay eprstant rione n Jihe gerdbhgregion
Il -k Such, ant i hodi tai n the bj ndi i ficjt t

house Aot | BB OHR AL BeI R SO A 5 TS OVAR o VHCBR St b areor

nonhuman seguURnReRd PHESSNR in hidPA BfnarClkines isf‘relﬁﬁt%dfgﬂff?@ﬂﬂ& z&hRRthp9dies

suggests that the immunogenicity of chineric antibodies is
i nt er nedi aths dooespvedingpasitonnd teumavdezzatbedit (st Qussn eUglallB Patent Nos.

humani zed i meri ,bodi are of the Lgd .. .| . 19G3 or

| g&4 i soty ggg\ﬁﬂaﬁ @&g%ﬁ ght e%frﬁﬂiﬁﬁal& the m"ﬁ%ea%%g&(?rﬁglawd in the
anti bodi es MARSk AR Yedef:l§ chdfn B thé Bads of B 8Bty BlintetRIHAR Ah<OCDRs.
chicken) origin, or they may be genetically engineered. Rodent mAbs

are muée b¥ostxample therreplaesdsovipd hcimenmbeiadiacens tap CDR bnibe idenargntibody
mul tiple inmmnization . wth 5 1CAMI1 in. appropriate.adjuvant i.p., ..
o Por | Rkt OBt oo ate SRR Biedet B AT s i ign
node cel | s3gdedsiémbopactd th a suitable inmmortalized cell line, and

then selection for hybridomas that produce antibody binding to
| CAMH1, e. §ubstiguion of doe oExzmpICdER rédidvas on pinissiodiod one an nzire CDRs ivedio

by phage di spl ee, e.(,. r et al.,.W91/17271. afferty. et
o P02 BoTeEr. iR SirGe e driiprh popd isediortuith which
23: 92, 24998)e B tWRYCIURS Bih B ABSASTH withEk DiddBRE. PRIEn et HQMAGES Bluril 9
WD93/ 12227; Kucherl apati W91/ 10741) Chimeric and humani zed mAbs are

preferred épbodf (E6E Gfdashe alVemniloof. Molecular Biokrgyi yoli3@8, ap.e4ibedds

| arge, co nol.ecul es, ( cul ar i ‘- 150,000 or about 1320
ani no aci %O%Q’gﬁabaﬁﬁrqsé t@%kﬁ?@ﬂ?&i‘%tlgz%gﬁleglgk?hggﬁ?’ﬁﬁ etaﬁitli%B’Eﬁ’G(’/Lo 15
mol ecul e capiahdlsgy Wood, deati48al14RRiE@0PThE AlbBaRLL IR GRFMNSgioReFithin

pai r having one |ight chain and one heavy chain. Each |ight chain and

heavy chai FLRs is based onfiwi stus poicipleasregitiog slispenselsle CR  nthaty fhat egliyan
ol vg i o 09100 bR L9 (RIS R Ao SomRLER (C) region

)



20 region that binds the antigen (for exanple, a receptor on the
surface of a cell). Wthin each Iight or heavy chain variabl e region,
there are three short segnents (averaging 10 am no acids in |ength)
called the conplenentarity determ ning regions ("CDRs"). The six CDRs
in an anti body variable domain (three fromthe |light chain and three
fromthe heavy chain) fold up together in 3-D space to formthe

actual _ant bhRdesBhada Qo G2l clh bORKRMALNG bRLARS sARI 4R

The position an engt h ave been precise i ned.
Kabat, E. etangle resiBeepg@6@-E65 i OPYRIZhresofeh dommgnotd)giroml regione pEEhbat
U. S. Depar nt of Healt nd Servi ges, 83, 1987. The parf of
a vari abl e&ggéilwﬁgﬁa{& @ﬁ@ﬁ@%%ﬁ@o mg&%ag@@ OF FEPITICE wé%ﬁ,
whi ch for h hbRNIRRAL ¢ Ti0 o ntiRes. GPRS ; Bodl 8% ;
bi nd speci Pgaﬁ 3& %/dg @]par tolfclglogﬁl Jﬂfg%:la’lr gét uﬁﬂagyeﬁugﬁtlwtﬁgw@s%&%?lrlllgcg{a ?1%

t ar get Jr odeupyipg dhereentipahdiyg i posdion it huearo facatpfol erequencprsopgying the
including the target protein. Specifig¢ bindjng also usually nmeans a
di ssoci at i Waé@n@g@ﬁtfgw@oﬂf eriencesi oLl PYARET oD FeRsaRitiony ﬂvrmiltﬁiss
M or 109M Y gﬁ%s f i -h QN Y, ostuG, (o] ;
hybr i dorrasfe%%%leat ?)ga yogncé)l gg&%ﬁgﬂ%%eg?mg?gs}gﬁc |rrer|“§goélreh rﬁ%ﬁ%l d
mMAbs, may hbrastapgeons dedechynsiag darmuiber of matde-dinovacideiaddsnankzed antibody
exanpl e, genes encoding their |ight and heavy, chain V regions. my be
synt hesi zedd FHRFBEILY gﬁifFﬁ?@goﬂ’qt@‘B% ANEYRPgRBIStEn JHPWEER t BESHBESHER
w th ayai l r8qi. QNS A : egst: S (8. : j y
avai | a%(fe %83 1“% ?‘(g);% %&?r%ﬂgﬁﬁlﬁﬁp %?%@%‘é%‘? eﬁﬁnescgls gﬁaﬁfggr eg Fég%rgirﬂ
regi ons, eawidedpr BoditiarsSor sahitamtersithip DR sAnd adw, acklsdo sulisetuof cahho
CW pronot er - enhancer, |i referred. The expression vectors may then
be transf et iR ly eiepiieal ot s FenssERva e PRSP0
or electro i i varl Ltk cel J (@)
or non- pr oAus R, o locfu Bl oeill SnglBITREANER do ot RET, Y Shvattadt=
expr essi ngof teusartd hbme estitvierseinsedientpdchrbyoggmpnigpr Eapaicahsubbtitotions
sel ecti on. ) Onﬁe expressed, the {Tﬁbg or .other_anptibodies of the
i nvent {on FEVDEEASEQF FFIeadC ‘é]f‘il?@r"ESBtlé‘E Helare® B¥Hures of the art

such as mcrofiltration, ultrafiltration, protein A or G affini t){
chr omat ogr Bpgsperak hyrmanized aggibesiesc it satisBgiosp bipding wifartyde dhdhde and lack
chr omat ogr aﬂg' I SRBS . . 1t f
affinity ng%}%%torm Eéglg g’g‘f%%%‘g’gg%‘%&n" or ge%@ﬁ%%lé@&%/rm%% Iﬁlgé p?égg.“% 8
Subst ant i ainajle REERJAR b BEliBEvObriatiplese aBbvaab Gldwentl, V38, BfrpdDUmbers of
honogeneity are preferred, and 98% or 99% or nore honobgeneity nost
pr ef er r ed, Veréwntssian bpsiriliencoasly gegened using a displpy selsptiin methed sucad@s phagg
"purified ref ri I, %éﬁﬁ a . (8=Y)
rem)veb fr%lﬁﬁl Sffsg%ﬁ%@%té é?d‘? Pgwt%énﬁycura Ittgﬁts/%lr‘ %{?%22({5012%@% gl? \ﬁm{a{
undesi red R&$yri7am.nants. For exanple, an isolated antibody is
separated from other antibodies directed to other antigens and from
ot her bi ol ogi cals gRhffit 3h§bdd§ i -an RHB&Ty MUFhigh ShePbdrfiBle REBhIfMSmouse
| i pids, cellular components) with which it is naturally associ at ed.
The ant i bo@bmsheafy tivklight ehaits (©n otiles wdenty kuftdwdp inanrhgnedraigntinthsagf and

anti bodi es,.such as Fy, Fab a F(ab')2: bifunctignal. hybrid )
St i bodi oo g ain Somiint painoice Tty Aibedys e Copichan bY e of ggnetic

1987), 98i n gﬁ&hﬁ%% FALLAGH, SacK EiSoaRs $taitthe bi g s%éﬂiﬁdity A mons' -
USA 85:5879, 1988; Bird et al., Science 242:423, 1988); and

ant i bodi es amitiolly,avhiter wihecdost trit-thidgihumsn. (Bhegarppati@ ofPaindnmaieequence

R L O R s R PR N R N

of chimeric antibodies is intermediate between mouse and humanized antibodies.

Usually humanized and chimeric antibodies are of the IgGl, IgG2, IgG3 or



conprising the antibodi es described herein. That is, the antibodies
can be used in the 5 manufacture of a nedicanent for treatnent of

di sease. Pharnmaceutical fornulations (i.e., nedicanents) of the

anti bodi es contain the mAb in a physiologically acceptable carrier,
optionally with excipients or stabilizers, in the formof |yophilized
or aqueous solutions. Acceptable carriers, excipients or stabilizers
are nont oxljggt;tigg)tg;&q,[,ig{gmp?a%httcﬁgndosages and concentrations

enpl oyed, and i1 nclude buffersS such as phosphate, citrate, or acetate
10at a pH typi c&ht ynonbclsna) avtihoBic (mabs tmayfteerf agintel {og.7 moyses st themstec h
as sodium chl ori de, .potassiumchloride, . etc. to ke isotonic;

it oxi danrehicspacerd)R dube PRbRr SUReCCUb ST BRs Gt ROy BB Ainade by

proteins, QytoPhiddds PRI SHGH a&, @eﬁmﬁ%g%ﬂﬁéﬁ, iSRG Hh

car bohydrates, chelating agents, sugars, and ot her Sstandard
i ngr edi®ent CAvidwn dppraphisieadpivadtlied i.vnot into te tfootfdlT fidlomed by sxtrygsicoalf| y
present at congentratjon_of 1-100 /

m . g., 10, ... In
anot her pr¥feP o8 BRihBeRhsHE 2od fsiopy ??‘Sﬁ%ﬁm‘?}@% Filk FRge 2wt then
treating 7. , ' 1 g RE-T AT i g,

DnC e 1 CakERRRbE o 10RO, Kl HrWER ity AL REIORME! 86, 30 wnder
a phar naceltdangads. f dhumanamtibeliesanan lakso dd madie dyaihegk display (zat,iceqt Dowyeraaty

suitable raqu e ciall aren iLntraven i nf usi or
ol ua i nj e Mno TR RER MRCHaPaY Ao Mo bah afiriaty WsaRo it dat
i nf usi C i N0V [t £ d: i e b, f t:e

for 3000 nERB L ALLVE0EPS: by tifk Sandenll AltecRes UL, TRERR! (oA,
i nj ected dMGESI12227;ntkachidapeiit & @F1/di74 Badehiferig. gnda huomanizgd wAbs are

encapsul ated_i nto carryin ents such as |iposones. The dose given
will be suPrFfeWéﬁ{Il%P@I‘éPF&ﬁ%ﬂ%WPﬁ@'conpli tion being treated
("therapeutical | x, Jcﬁééta‘ré’%r?géqé; l%zﬁﬁlgx %x?lézhlﬁgirﬁolé&léﬁve%t Qf—hstog)oﬁ

ng/ kg body wei ght, tor exanp g, but may be as
as 10 ny/ kor aboutehd@ affincoacidy) withy ik geateAinferned diruntire. dosaumbgntibbdp be
gi ven, for exanple, 50, 100, 200, 500 or 1Q00 ny, or the dose be
D on’ b HEIBUR FoEng b, feical s 21 PUTREPRS Gl g PR Co B SR
adm ni st er gd:daji \g?g,k(! - bj : t or
at sone ot e}lgi@dr?téeﬁre \?a , é%%lég%%éﬁgi@%?haﬁvagghf %Qﬁglln}eﬁﬁ{if? gorig?&tdglgw cr’n&b,
for 1 weekregnweetasiablé (WedkegioBinwelekbin WBrdingihna tdrget entigeongera corgpsat ed
courses of treatpent are al sq passible, as ig chronic adm nistratiaon.
A Tegi me. of Co) (r8RguataHarar i DUAINE COFDRaRe AF EHTER IR APF LeRAPGs
or at |easeRAthiidlvhYatld fepRhs e, RYNRLIRS-dheldialipaad ot a variable
(biochem cal, "histologic and/or clinical), including its

conpl i eat i cageonahat bimis éhenadicat Eonpatmplepyieceitonpinsho sy faes of mcadley eVohinent
of the disease js referred to as a.therapeutically effective regipe.
TCAM L i SoRdiehlRSAR FHRYEh S raion, hercas rvhohatlscredl arrasio 10
which is pLaw W‘b}% eBoathiniRe b iH88).
GenBank ac%:ﬁeﬁsﬂgiqigﬁs%leo 9 0.1151%;&%%&?158@%@ odi ner ogﬁ%C%&?a an?:l %%?8
The am no s&igiGDReiquanntbaly variadnd@idid éhies fippothe dell chyinlaad Soee om die. |
J. Cell. Bjol. 108, 703-712 (19 and GenBank Y00796. 1. .The am no
aci d sequehgayygpa URiegehydn S-rg%%naa%@ fygm e@ﬁ?ﬂﬁﬁn&g%c}ly %P‘?‘Pg 881 48,
681- 6909 ( 198 F%ﬁ%% : e j j is
furt her95 ex %ﬁgc%lrllgcg(g ioﬁ%%%@ et arl I‘i_)'vvijrthle":l P ?Sel?%nr %nﬁggn%q%sftﬁgblﬂgg;i%ﬁ 1())E\%lﬂng
exanpl es. Fresdyexangl eKabdidivevar, Scqkacdsdf Baiteibeof Intnemplogicelingsest,

limting the scope of the present invention in an nner . ]
g U.S. Depgrtment of Health and Human Services, 1983, 1987, ”?I?e part of a variable

i gh

region not contained in the CDRs is called the framework, which forms the environment

for the CDRs.



EXAMPLE 1 * The Isolation of Hybridoma Cells Capabl e of
Produci ng Anti-human | CAM 1 20Monocl onal Anti bodi es To produce

| CAM 1/ Fc proteins, nRNAs were extracted from PHA-activated human
peri pheral bl ood nononucl ear cells and the cDNA fragnents
corresponding to the | eader gene segnents and extracel | ul ar domai ns
of human 1CAM 1 were anplified 25 by pol ynerase chain reaction (PCR).
A fragment encodhpgddif oaX b SHlciithRY oo R hark GAMlin @St i€ 1ened.
with the introduction of Nhel géﬁtﬁblﬁg%ﬁl sites a?rét he 5 and '3 en?js,
respect i velayget frotefropraferdreiafly &i amixtwe of diffetenigfroteinsaurcliudbivhe kaged hunman
19gG Fc, this fragnen wag ligated_into EcQRI and Xhal - @3sted
plasmid t heiPtednc oBEHS BRding alsppsghy mepnsafissepisiomeansaet (F)fha) 6 lessThe
HEI C293T cgl) shdle i @6 it @@$W@Q-Bmggl%mq\ﬁ.ect ed with 30 the plasmds, and
| CAM 1/ Fc proteins wefe purified formculture supernatants using
protein G colu ) Bal .b/c .m ce were intraperitoneally Jinmmuni zed
With 100 1. tg ol TsmAPERT IS BRI PP ETTRE OB ek FPRREAS
adj uvant angh &AM SHRRERHGIALL WoC nibiZRY Bl Bdtha@RY MREE niyltl cBlssbd ib

of | CAM 1/ Fc pr op’e‘?ﬂﬁs emul Si ff\éé/g’i ni nconpl ete 5 Fr edr?)éyys aedj&%vantgat
two weeks & whddty alf arffimowreskthollatfer exanmplendenes] emiodingvbeie ligbbatdebeaniyt h
100 tg of ICAM 1/ Fc protejns. The | een of Bal b/lc mce.was renoved 3
days. of Cer b BRI P SHEPGT T Pus aPEE (U Coie b o Tered
SuUSpensi 0Ny, MABOGIPBRi1aBRIE RQGUR InthRE SreRERIHERES &y%.fwﬁm&cme a1
cells of Ba.Ib/c imunized with human | CAM 1/ Fc with SP2/0- Agl4 nouse
nyel oma0 cefrbm Erestirageantthdto p@®valeathe andcassaryCad¢dulad@yf regions, ke, hpebmoters,
foll owed Koeler and M| stein hod (Kaoeler & M| stein Nature, 5,
256, 405 4GTFICTBHBD e Shro Eic Ut g GOLH RPEHISBeRFS b ARG o 1o
usi ng 50% polyeli%L&B8 8hy Geh bd AA0fecldityshifR! Ja9ioWE HRIINASHE theflds such as
resuspended i n Dul beco' s nodi fied Eagl e's nedi um (DVEM cont ai ni ng
20% f et al hipsfestenseraewroPBSlion i a tvatidiy oy poxeandlisnme]l 1Bed 4udkl as CHO or

. . | ? !
am nopteri Qoggr%d&c?ng' rAr\llgf/Ieltoh aglmdc'lu ?11g(§_1g%% arﬁ%%é’(?, 'an;[ Qeellsce?clpllre%sig\ée {hee antibodies

15 were selected by appropriate antibiotic selection.

Once expressed, the mAbs 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



15 introduced to four 96-well plates and cultured at 37 Cin a 5% C>2
i ncubat or. When col onies were forned after two weeks, the

super nat ant were screened using human | CAM 1-transfected HEK 293T
cells. Both ICAM1-transfected and wild type HEK293T cells were
stained with culture supernatant and cells produci ng supernat ant
reactive against | CAM 1-transfected 293T cells but not wild type 293T

cell's 20 wey.sx®el :8t BHd o), Bsichaioan. 4hs orvgs )l andasibbiewie kiltdedediStant
subcloned 0.5 cell per well by limting dilution assay to produce

st abl e hybregdonte.g| bAcPatgnt o p§R4.82Hct i vity of antibody. This
experinment resulted in the identification and cloning of three

separ at e hyy heRiTed hbREm¥t] 6B gfzers@ﬁ weRn @ proVifAM phafnesfi@nflrmulation
anti bodi es. e of these 25 hybridoma |ines &;od_uce_d | gGl anti body
with a kappanprisiigthednibadiehdestpbeddiereim Thafds, dessngihedicbernppused ke

hybrid na for .MD- 2. was osite - Canger Resear Institute
Yot o o iRt R f iR B SR A el GRL PR R AR b At
Yongon- dongedichAaer) of Bd aneslidsdonthiGhd fhdb ifvg pHid16giedllyRt §Ratcarrier,
Decenber 24, 2008, and received as an accessi on nunber of

KCLRF- BP- 00ptB®allyTwitls exténpons er sigHilizepre indhe frrai afdprhilizach oz@lugenstselutionsd
depository,and placed in.the event of nutati.o nonviabll ity or
destructi e EReSER axfipbas P ERlie R B PR BB AR e e

recent requeSdontirafi®seapforell, AdSHRleduaS sh@CRIpheshhi, &ilkge, or acetate
depository, for a period of at |east thll’té years after the date of

t he depdsi ata pif tygiseilnef 3.hto dAfmes ofen &0te 7.8; wits susk as sodivraghlorilant |

whi ch iod i.s | t. Al tricti t he i i1 t
the publ1 cPoretin et 48k mdfe okl Rl GRR AR i Ak
i ssuance Of.veﬂrhﬂ?eﬂﬁfégtiiés,%fbfehﬁ, &RBbhgRt JoDfiners such as ASlySHBWOSE, Ardtdd> 1,

| CAM 1-t ran§f°ect ed 293T cells were positi Veltﬁ stal ned by MD-2
ant i body ascidwe karbelydeatdsnehatpting eBertiu Aeges, anMvthersinityd dyeredigniskipgn to

tnt r anaf ec s IR B 00| Ay “ant body has been i dent i ied (e.g. .
MD-2) ot her antibodies
15 The mAb is typically present at a concentration of 1100 mg/mi, 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 injecied 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



10 binding to the sane or overl apping epitope on | CAM1 can be
identified by a conpetitive binding assay. Two anti bodies bind to the
sanme or overlapping epitope if each conpetitively inhibits (bl ocks)
bi ndi ng of the other to the antigen. That is, a Ix, 5x, 10x, 20x or
100x excess of one antibody inhibits binding of the other by at | east
50% but preferably 75% 90% or even 99% as neasured in a conpetitive
bi ndi ng asmaythlbon ste@meentier,intdal) iepandety, alg, ofalinchalf-Riesef the niAlYSor 1
1990). The caqnpetitive bi n%i ng.assay can be perforned on intact

| CAM 1, t h&e@s2rvaeks avesks. e‘fj“?eg?r %‘ﬁé?‘@gTs q AeieaHi Beand\Fé’“rseS of treatment

i mmunogl obul,i f- | i ORI NS, . ' et NeT
i munogl obu ian%-ol I?({%gb%’o%#@on% %@@ﬁ%ﬁ%ﬁﬁft@%@%?ﬁgfg&%ggper srbgt
al ., Bi ot estmigisogyonlPaBaAByvialdd B4, at WhisC partidlyl arcstspibe ayagtioher e the disease

refer ence,&gg% be used to 20 _guide the sel ection of mAbs hayving the

sane epi t ofperchrmicehdisialogie 2ad/Ry plipicall dprdiding Es compliratignspd jpigrmediate
mAb, VD- 2. 1 . I I . i f 0 I
ot} body § ERSIFB] BASdRPlfbeveloblible dsf diEBs SBAY Blas b Meplichlatp
chai ns to sffdceios reghindG-bi ndi ng mAb, and then the new light chain is

paired with a repertoire of (preferably human) heavy_ chains to sel ect
a (preferably hdsaM-1icavel-kspyWaingapteiaythe gminmpadd seguee sy iigeisas

the archty g@t%f | ant fﬂ}%ﬁi d dok s U(m' i i
forns can gll%glél e n%/%gdl% %uzg'éti ult%i%r}’oé?&zsrzr?no ac),izaglg, é%% |c£t§lg§a§rm|%§}
at vari@bl es99%gi. oflL.FAriarEwkrédipes bf CNda aslCDISUbThe tminoossd eamerlre of
conservative or nonconservative. For purposes of classifying am

f no
aci ds subshyngt CoHda &s progiled yab s 8 alnon &6Hs Sidlal ¥& &/ 032 d %0 4
may be 30 d N : up.: qmnga”s' i ; ,
Al a, Val, %(%I(tjy&?{l g?&g@upoﬂﬁ negt ?ch‘]ll S% cfg%%%?l IC Si gg?gﬁgiﬁr%gglged\&%g,
Ser, Thr; Rishitpotbletal( @elldB83iade (TI8Y) ag) Gerfpk MI95.Gr oup |V (basic
side chains): Asn, Gn, H's, Lys, Arg; Gr,ogp_ V (residues influencing
chain orient at i di¥ Preeest inysoion anfurtheroinplained i mane fptail gifpereference to the
chai ns)z Tr P [ @w},@ ' |
i nvol v%as sugosntoia?lltiﬁ ?Agﬂlg’leﬁ'e \/\g%%ééa ér%’gh ac%hs@dngﬁﬁgﬁgﬁé&%&g%l}%gﬂhg the
Vari ants csopbef e heseredhvkatiorbinndy agnte. | CAM 1, particularly the
first domain thereof, optionally in conpetition with the MD 2
anti body. The heavy and light chains of a variant preferably show at
| east 90, or 95% am no acid sequence g pitpyyW th a reference
anti body, such as MD-2, particularly 1n the regi ons. Sequence
identity is det el vethtiby ofBppaionragCdile &apatde of Frofdcinggvantithwasd HiNld-1
regions 10 maximally aligned with heavy or_1|jght chain variable
regi on&?of a reference anti bodyMPOREBAAHMAEE i ng not counting gaps.
EXAMPLE 2 Mappi ng of Anti body Bi ndi ng Domai n 15

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 Fe, this
fragment was ligated into EcoRI and Xhol-digested plasmid that encoded for the hinge
CH2 and CH3 domains of hlgG1. The HEK293T cells were transiently transfected with

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

11



| CAMM1 has a structure conposed of five i munoglobulin-like (Ig-Iike)
domai ns, a transnmenbrane domain and a cytoplasmc domain (Cell. 1992,
68:71-81). In order to localize the site of M>-2 binding to a
particular 1CAM1 Ig-like domain, two kinds of chinmeric cDNAs were
made that code for human domain 1/nurine domains 2- 20 5 including
murine transnmenbrane and cytopl asm ¢ domai ns (h1nR345) and for human
domai ns 1- i g%rﬁm ns 3-5 (hl12nB845), using human and nurine

| CAM 1 ch\é/O%F}g)ﬁggl. Ne overl appi ng PCR techni que was used to
construct theseBalb/dredite wad fntaperitdivelly Diifdunizad avit 100 mgrraﬁﬂ(dmrhllﬁcl

(hi) was first anplified using the p rs.as follows: 5' GAA
TTC ATG Ogrorms Amuisiisd doce t@@eﬁ cfiwgni gpdy hen Ney Seﬂjlems twice
primer AGQ G
(SEQ | D NOP Sy A e P g ot A e i L P

t r ans megvbr peendio raiajuﬁralﬁnﬁ mocwéaqal atavat. Teoakeek R34 Sinweized agice were
follows: 5 primer C TCC AGA ACG G G G GAG. CTG AGA CCT CTG CCA
GOC TOG CAbosig ity qq@tg @)ICAM 1@&.%@@@&6%@@@@%@@@@;@%@%@

IEC grle(cj%}% T%glﬂp% n?ﬁgéét@g‘géﬁé%%e{% %ﬁ%n élEé(gg %S%I&) 4 pr| rrers

and the fiaaibopieoteed plodieed 34 Sisiing theCspieor dellsnofpBaMAIminumized oiith hihen
mut ant that code hl12nB845 was al so cloned in the way simlar to that

for hine34K AN viE FVE-6814 gropes mielomas celly ¥€'13rh§'ian‘f & rproguaping, R

hio %%%ﬁ%%%ﬁ%@%@@ B QBT
| D NO 6); 286, pzrd5e97)f A0® niBitn cEAGWETC IBAG WILC TUT Tn@AImLTEICTANRCITVHACC

ATC CCA AAG CTC GAC ACC é;qeﬁQlD NO. 7); 3' primer for n845, GGA_TCC
GGG AUG Talpsthylameceivee GAGe Terits Toere crshecseesl Tesupiesndgd in djeco’s

entire con o gq]heﬁtgfigg

junctions %r"g{f%géér%ﬁ%%t“gl ned%ﬁ%%)%gﬁﬁﬂ%ﬁa%%%qwom%féé trans ctogdi

HE1C293T chygosantkine).&ahel amn@mﬁmmdtlé ;,;Mﬁqmpﬂma(]imﬂ xrrmmbldﬂm cAlld were

i ncubation, of HEK293T cells with coprecipitates of 6\5' ci um phosphat e
eé 3 CURSIGY |

and pl & ni Btprpcet 6¢ fopg 2oveHipatespad paltiied & 3/ e liBa 8ep of

fresh sol ution r

Then, transfect gﬁr%? 1@\9\%@ lévtérg:qﬁé ° w%%btg/)ﬁ—e‘gegkg t&%%ﬁﬂﬁz{tam |‘J‘§9§Er%ened
ice. Afterudinghiaii ITANOL-r@ifated HEIC RPST mtseBmﬂ:s]]GJe\ds/I{lm@efebuedEBd intild
phosphate buffered saline (PBS) wth 5%fetal calf serumand 0.1%

azi de and Wﬁéuﬂgggw? d%eH%O’V‘?W rﬁt%“tdh WﬁIhT@-‘IELBﬁJ wganEanigant cally ipredigng
lg antlbod

anal aysi s s per f\té)acu %%h%tgg‘% or t% ?é@%ﬁﬁ?ﬁ} 5&{%1%@}3%5%\%9?? Eéiﬁ
ant i body (#kfe seBa):tedASelﬂsi’llﬁkeme@@h itheepodiive ovlis Overe euﬁ:lclc&e&t)él aed hevvinte i by
only 2°d Abh were used. As shown in FIG 2,  full human I CAE/ll ..

tr ansf ect almitigs ddeiamn: pssay Jo grodupe diaple hyibiiomanslone Xy high reactivity of
R6- 5- D6ant E“F%%kf whereas either antibodies were not reactive with
full nouse 1 transfectant, indicating these anti-human | CAM1
anti bodi es are This @dp@ﬁlﬁcﬂt&aﬁilﬂe&ﬁnvﬂaé hideimitisaionGA dlonihy dfhbreeasparafe

chineric nutant, MD>-2 anti body reacted with both chinera, 25 hlnR345
and h12n84hybfmmae1% whioh eduse @At AMA agoRRdsH abrﬂ@%Oéw {Png of; hesd

n12mBad ot poiies 0 il oI b BETE BBl Bk,

i s speci f i des‘igfan&plvﬂmpemmhsdﬁﬁazm ndmad ¢brREDS Beaddpokiedyat Capce: Reskargai n
2. 30 EXAMPLE 3
Institute located on Seoul National University, College of Medicine, 28 Yongon-dong,

Chongno-Gu, Seould, 110-744, Republic of Korea on Decenber 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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Effect of Anti-ICAM1 Antibody in M xed Lynphocyte Reaction Although
the LFA-1-binding site is located in domain of |CAM1, domain 2 5 had
been I cnown to play an essential role in the confinnation of domain 1
(Cell. 1992, 68:71-81). Thus, sone of antibodies bl ocking the
interaction between LFA-1 and |CA M1 napped to the domain 1, whereas
ot her antibodies that map the domain 2 such as R6-5-D6anti body are

al so able fp a'ﬂéﬂb@'of af Rt ﬂv@tﬁéﬁ%ﬁéﬂﬁe (ofeRt focent FhestOBs Feleald bf o WAL SO
i nvestigated whether LFA-1 and I1CAM 1 interaction could be affected

by NMD-2 10wt vebadyd by the depaditery, foy aphted veat least)ﬂqmtmmewmfara]needht@eﬁ&ens

are cultured i,n eaqch other.s ng | jf tlo cytes
are obser vEPOShET FRiee the cafprg Wﬁﬁﬁ%‘gﬁ%ﬂ%ﬁﬁ?ﬂs %)evplrage ‘ggéﬁﬁ

to dependeRi] @f:tdifs | Mk Hohitditky 1O 4R B0 B &4}1 hed mﬁ%@qn%ca}&#?A
1988, 85:3095-3099). Thus, MR assay was perforned to assess

whet hers antemohfédﬁmpoh thmtssmmdeyof aAypiedt fremdiin @phcfmont erfere with LFA— 1
adhesion to |CAM 1, Fres cells ai edfromtwo

unrel ated donor $SSHEVPEH PB:E MF]OE@S\F%{?EI‘?@S% 5 Wele |PQSLfst stained by
col 'ect ed @fi.8ranfN&Ty ¥s %ﬂFa{sCé)'khoMlaﬁt%ﬁmSﬂl@Am@' AiibbRP T ApeSyasien)

and centrifugation at 2,000 rpmfor 20 mnutes and re- suspended in
DVEM wi t h 4i084 firgibatly bfasmmtee@smagmmﬂd pe ehfrasiwetast. puri fi ed from one
donor using 20 netic activat

o bt D B eSeraptpy i oy e PTG b IF B 2 el rfiogies
Wt 2090 ERYnlioNhooBha) by HEASHLANGARE o8 TFABD ALbcte ThALNGL 05l b

fromeach donor, mxed cells weré plated in flat-bottoned,
ti ssue cul cqmmhp‘mabmémgtasﬁyx T06 amé:loﬁss weld| to diredlsapnsl Qrwveldlappmgmpaeleenrfe

or absence o anti-| n he uItu

Ul Sed w ¢ FeBPRRYEDNETEEE EoIRe) Gading o tBelosso SRubiten ndbaeirbae
onto gl asssfitgrodd bi 86k é@eé&%ﬁoﬁe'aﬁﬁlﬁfd? iARditd B&Bu&%ﬁ@gthef‘bﬁ al leg4ti d
SC|nt|IIat|onpcounters As shown I n 3, anti -1 | ocki ng

anti body, Rﬁéi'wut;&eﬁmmm é&%eﬂ)mwvem?f)%astm@smé firi & ewmpatmme bifndmglaswed
cells S aff cted 2 anti e slts t hat
VDL 2l B8y e BeHE Aty L0t BebPOROT AaO0h: GFe Eometie SraRt AN g

LEA- 1. 30 %W%nﬁd%ﬁdt seanei, B W&llﬁ% :0H6n Qlfleré@' Rclfdiflg five
R6- 5- D6 antl bodies The results from Exanpl e 2 suggest that bi nding

epi tope of invDughnpilibditty @omyls,beordldnf edagtin f dr mepduatedof&cﬂs BeDe6athero

one. ant| bolyHHRARTE o ShBRBEA SRy Ee BERGIOBE | odyePekeld

1992, 68:7 élc@ée)mdl’aéy pPERd OB W}ﬁ&’ is Incoffordedlhdreih %{ %fe%ez Hﬁ? HERzeRr 16

ant i body was preincubated with | CAM 1-positive DUL45 cel or 30 mn
on i ce2@ndguldsﬂmdehm@eofpnhb‘r hEthgl the st apainpwndtheleme afmlal properties to

FITC j R6- 5- Cont 10 j f
Compet 1 ny HRT oML SARRH 21 e SN aiFee spley. G ¥ Mmook Bsfiea
anal yzed U§t&tﬂﬂ %gi%rﬁd/ LR NertoRS oSPRMLabIY hﬁl‘n@t&) ¥ht Bhd2sli 19 9e18dt an HIGE-

FI TC-conj ugat e D6 anti body was inhibite prei ncubation with
unconj ugat kiddiRg-rBADGarsinthieh digh/ném hghtctdlam-ldgpmdjmﬂl mpnﬂwue w&rﬁa&bhyhe

[ bat | f, DU145. cel | tib d
D1 i ng. of "G MRV LA SIoFAPELTY TEHAD (Mol PARE 165 DB
of MD- 35 antdhodyiohSadtht kRSB hAPM that of R6-5-D6 ant [ body

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 conservafive 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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EXAMPLE 5 Effect of Anti-1CAM 1 Antibody in the Differentiation of
Monocyt e-derived Dendritic Cells 20 Peripheral blood nononucl ear
cells were isolated from healthy donor bl ood by Ficoll-hypaque
density-gradi ent centrifugation. After washing twice with PBS, cells
were re-suspended in MACS buffer at the concentration of 1 x 108
cells/mM and then incubated with anti-CD 14 magnetic bead (20

1.x1/ 107 cBlthéuiraMydihitic sticstaths): BsEJies CThr2Srdabariacbic s@erchany) A,
ice for 15 mnutes, followed by magnetic separation using MACS |

(M | t eny- BPb% €hyp [Buthesiceddepiains)hgvoc (o stigedesr ArguSHaRd¥drrsdrpPm
wth 10% FBS and re ¢ d I, 6 i L oo

gr anul ocyt@gyﬁg&g\(’)\%ﬁlgd)g%%%ﬁél szjgiPﬁ%lagl?%t%%'m gg{%?m%wm&%ﬁam%g@, B?’Tm )
and | L-4 (HR00Ckhdshativd Bebstitiltions QraVhSsd tHap hdiabRt @B stiuli bhsadidadimiad O
mg/ ml) on day O and day 3 and LPS was added to the 30 culture medi um
on day . @nélaa@e Jame eroupe ulV evansgicandie| ssrepraddonbindias te HoAMd!, eryticelgdy on

of MHC cl gs 4. VHC cl a ] 0 6 , wa

exan ned b@‘e%Ir%\%/m@@l%ﬁ%?@;?pt@w]g\iewgl%%%d& \?%]ﬁglet]@ﬁ %e%%g%yt ﬁlele 1&%& nt
of 1L-6, | 4mdlfsht bhaideld7DvarlaniNgretsnshly Miove 6t leslst ©0) 6r55% EREHodacidMRbence
CD14+ nonocytes were cultured in the presence of GWCSF and |L-4,

they are alskstity ovidhi ffrefeesnee gnébdadit snchivs Migvdt pardeubely dnhel PdR5egions.

treatment jnduces.,t mat,ur at.i on, of i mmat ure DCs.,. mean . .

1 vor escentBEREaderly T R by o iy cEiebh e RBas sseion
conceniq at ingfinially BRE13d GHit healy BEEIHR cNAS vAHBY rRYiefs biMa feldencd Batitddy by
expected, LPS treatnent in immature DC enhanced the expression o¥ VHC
class |, Mdigbas pambering noDpBOingCEEs; and CD40 and cytol dne production
Up-regul ati on of the surface expression of these nol ecul es and

cyt oki ne

EXAMPLE 2
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 ¢DNA 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 TTGTCCCTT GAG TTT TAT GGC (SEQ ID NO: 4). These two kinds of cDNA were
14



10 production in DCs by LPS stinmulation was not suppressed by
pretreatnment of antil CAM1 bl ocking anti body, R6-5-D6. Unlike R6-5-D6
anti body, however, pretreatnent of MD-2 antibody prior to LPS
stinmulation significantly suppressed the up-regul ation of surface

nol ecul e expression and cyt okine production in the DCs, indicating
that MD-2 antibody is able to inhibit the maturation of

onocyt e derlok ol RempiliRaEXANRIR) 60 GROSTAlIsP 18 MOITRIIZEY oM B finel

To investigate the Inviv nti-1CAM1 anti I es,
hunani zed prodwet 20l m34E) geneloatdth hyDeAY T afetive kheahutaninthat code h12m345

hemat opoi etic stern cells in.i nodef i cient .m ce accor.di ng the ,
procedur e W§® 38%clongd ipthegyay SIEFTGT’EL;'@. &Eé@le}lni%g] Byt .0{1 IPEFS: Sor d

bl ood cel 'ﬁiﬁ&‘@:f 170! GRA!Pc dud g@mﬁ@@lch g}gc@ecw@kidcegésa@ﬁgsrgq

mononucl ear cells were separated by Fico ypaque centrifugati
Separ atsed HONOM)C B eaimardbl hide GETBASHENEER AG SIBARA GG TCETGUAG GTG

PBS i ning 5% FBS and 25 2mM EDTA and jncubated in ice for 30
i nut 05w CRARRCE GO BQACTHOMR, 17 A GBAct Py RS G eI 1 G ENG:
30 mi nut espit ' i | ' h
e

separ at i orNOsHNG' pis. foAfi3és, GG TOURHSGAGEEYHeIGEC 9a|0aTaCi AT GAG

purity was_eval uat ed %f | %\‘f" cg/tomat ry and no | ess than 95% of the
col | ect ed €&F T&T@rE FFRAR N@S)t o 12- wekk- ol d 30 NOD. SCI D/ yeu i ce

(Centr Instit i J k | d
Wth 230 66y usibg bR TEE e lh RE i MR ol ARt Rl 35
CD34+ cel | seenebained jand thed plamhl DN\ weae ransecsel tb BIRKRPATtchids tsdig calodim.

Peri pheral bl ood was taken fromthe, retro-orhi venous, pl exu

I .
sequent i al PRPspRatsRiEripifgioRr dncihodn dipsingphadion of BRSSP hedlis wif! B Red
Wi th anti - m&%g’spﬂﬁg aﬂd‘ﬁﬂaélﬁﬂrﬁQA%?’léiﬂé hﬁ?ﬁlﬁ(ﬁﬁ weltd 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 Ré6-5-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-Déantibody 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-Déantibody map to domain 2.

30
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5 flow cytonetry. FIG 6 shows the chineric rates of human cells in
t he peripheral blood of mce at the indicated weeks after cell
transpl antation. Human | eukocytes were detected in all mce and nore
t han 60% of | eukocytes in peripheral blood were human CD45+ at 11
weeks after transplantation (FIG 6A) and approximately 10% of the
human CD45+ cells expressed CD3 at 16 weeks after transplantation

(FIG 6B).

10 EXAMPLE 7 Effect of AntaxAG@AYEL3 anti body in Suppressing

the Rejection of Transplanted Xenogenic Islet 15In order to
denonstrate the effeEffedfof Mui2CAN-I Batihodyrin Mippt bgephegyte Reaction

transpl antation rejection, islet xenograft nodel was used. Humani zed

m ce were

rendered di abetic by twice intraperitoneal injection of 100

ng/ kg strept ozotgbheH S drra.-1-BindirgOdteSis 108}edCih SalaUeef ITANL L, IRbRIn 2
buffer, pH 4.5 on 2 consecutive days. Bl ood glucose |levels were

det er m hedhagshasy knowl Jo plaFeK eseniénd rele én il

snatimmifemain RCatled Ahy)

at 3 day af{. t rept ozot oci.n_[.nj £Ct | .and, only ani mal.s w b] oo

o ucose’ > SE-aT) HRGeRERE L dnEA R BBRRRE taC Tibalh Byt £hpg) 484
transpl ant REAIN MepRedit6 elealot@id 1,0iMetdae ofbRF AAWBEIIRVIkhEMar Ml HoRMin 2 such
stationary coll agenase digestion (0.07%type Xl collagenase, Sigm),

fol | owed bss B¢ tiheryase Bise eble t¢ Bihdlt ﬂlimtﬁractihmfﬁ@lbila92,cﬁ§ﬁs1'r&13- W)e

A ter 1ol 20 BROBRACTRERL 1R0s! Bl TERET bsodo iouli b dieicly P02

DVEM wig h

AKpEPS at 37C in a 5% CXR incubator and then 500 islets

were transplanted into the | eft renal subcapsul ar space of each

15

20

25

30

When lymphocytes from two unrelated persons are cultured in each other’s
presence, proliferation of lymphocytes are observed and this mixed lymphocyte reaction
(MLR) has been known to dependent on the ICAM-1/LFA-1 interaction (Proc Natl
Acad Sci USA. 1988, 85:3095-3099). Thus, MLR assay was performed to assess
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
magnetic activated cell sorting (MACS) system described in EXAMPLE 5. Cell from
the other donor were irradiated with 2000 ¢Gy 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 PH]thymidine (0.5 pCi/well) after
3 days, harvested onto glass fiber filters 16 hours later, and then counted on a liquid
scintillation § 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 MID-2
antibody. These results suggest that MD-2 antibody have no activity to block the
interaction of ICAM-1 and LFA-1.

16



di abeti ¢ humani zed nouse at 4 day after streptozotocin injection.
Anti-1CAM 1 anti body (300 jig/nouse) was injected intraperitoneally
at 6 and 3 day before islet transplantation. Control group of ani mal
received irrelevant nouse 1gG Return of blood 30 glucose levels to
| ess than 200 ng/di was used as an indicator of graft function, and a
sudden rise to levels > 250 ng/dl on 2 consecutive days was

i ndi cative of rejection. As shown in&‘%}?ﬂ 4qnce of control group
died or graft were rejected within 3 weeks after islet

transpl antati on, whitenpirzes ofBiudiag Epliepecdt MBE aiRG-SiDoettibsdids i n

| ess than 200 ng/di throughout the followup period in all mce
received MD-2 antibody prior to islet 5graft. Mce were

sacrificed when.the wed-a i LLi . . t

speci nen was ang}l?/zrée@&ﬁg%sofn ongagnlq@é% %gg%?q%%ib%@ﬁ%g%\b%r%p\qﬁ Fgejg%tébt%%n.
Cont r ol 5 m @ey vedi€esat forhithf df RE-5d0y. 19, corfirnathes dfe@asi, cgiseblochiglg study
MD-2 anti body-treated group, mce were sacrificed at day 34, 77 and

87 post - griafwhigkythe iding elensaptiaalysp den iesprinetid fenbnthgiothsr apitbofy Ledll.i n
10% neur al Laki isN raf.fjiqn n [ i,Qoned
n 4 3 m 1t HORRREdL ), AP BT B, B ST uE BE MU RE S KBS ol

i munohi st gefieiBasddr with SCAMM p@sifies DUNGSIeI fot BD ingia nacp hdravashed aalce
antiserumto human_ insulin (DAKQ,  Carpenteria, CA) followed by the
anvi di n- bi pdro psiibsticadsiéh eeirsd | EeraorireaivchBeSRG anthedyn Cosipktsed s
As can.be seen in Fl G i nfalt. ' 0 I

evi dentug)i n"PHe s ucbfg(éoﬁns%%gg %rﬁ lglé&%sfat&'r?‘l&ggg) e]; gce?’vggﬂcgﬁh (1)71% S%ﬁtl 1(c)%lvf}jifilnd
i munohi st aekesd ashg Sbwicioagalahd S@whdn FEGeRBitdig of FTCeonfkatd RB-5-

t hese m ce. However unlike to control mce, graft survival was still
evi dent anB6meidicasarhibied By préncipatian evithawcapiteaieh Bpvdldo pafibody in a
MD- 2-t r eat i ce. r, graf | S Pl t 9..pr Aice
i nsulin. Tﬁug',r&eﬁ%dﬁﬁq)%nea ':'rriarY'E}ltl %%So*f’h%t gl%ﬁlrc g‘%%%ba%fzﬁ%ﬁ ?ésilsag'rlltie1 &ﬂ;ﬁ‘ﬁ

| ead the 2ghiibooy BaDES eSett vh\iRd biading BERESHDE antiudgyiadicating that the billing

publications, patents and patent applications cited are herein
i ncor pd? at eritopg of M=? apfekody is diffeient fgamm thebeRR§-5rDGaNtbRdH poses to the
sanme extent as if each individual publication, patent and patent
application was specifically and individually indicated to be
i ncorporated by reference in its entiRAMMi 5all purposes.
Vg-Aii.S2r--atl (KCLB, Korean Cell Line_ Bank) 110-744, Attkier.dg
23tizi 41961642 FfbepaBnt-IGAN-Aptibpey in the ghiferenipgign phlonogypexderived
+82-2-742- 0021, hltp://cellbank. sny, agKbepkc! b@l aza. Snu. ac, kr
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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Korean Call Lino Bank; Korean Coll Lino Research Foundnon,
I nl orndonal M croorgani sm Depository Authority approved by WPO c |
| )Cancer |ieseasch Institute, Seoul National Unlverstly Coll ege of

Met | i dne, 20 Yongurpdongs cnongno. gu, Seoul 110-744, KOREA BUDAPEST
TREATY ON THE | NTERNATI ONAL RECOGNI TI ON OF THE DEPOSI T OF
M CROORGANI SM5 FOR THE PURPOSE OF PATENT PROCEDURE | NTERNATI ONAL FORM

7.1 Tor _PAVRC Gty NI HSRAE AR LA LY AIERHRS S GuARha b9 b ©

Seoul , RepiyRinhdbryOELISH ®as diso ddXENT hichdafeliheinotmtGHEL 4, TROCRGAIp AN IFN-
I dentification reference given by the DEPOSITOR : MD-2 Accession
nunber gi vieandsTNF-ein| qWitErNagdi en ERbOonIRRYtes Weesrefrerin the presence

DESI CATI G T PR P 0 gabi-ur T ABRCP A Sl e Haraue g s cid 1§
3;2?31;2:?: gtgeaﬁﬁerit iMucés gl aptidive odesaehtupd DUR. PBE nAap RPASEMc axaRriy C
(MFT) of indicated antigens and the cytokine concentration in each culture media was
displayed in FIG 5B. As expected, LPS treatment in immature DC enhanced the
expression of MHC class I, MHC class II, CD80, CD86, and CD40 and cytokine
production. Up-regulation of the surface expression of these molecules and cytokine
10 production in DCs by LPS stimulation was not suppressed by pretreatment of anti-
ICAM-1 blocking antibody, R6-5-D6. Unlike R6-5-D6 antibody, however, pretreatment
of MD-2 antibody prior to LPS stimulation significantly suppressed the up-regulation of
surface molecule expression and cytokine production in the DCs, indicating that MD-2
antibody is able to inhibit the maturation of monoccyte-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 engrafiment 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/y¢™! mice (Central Institute for Experimental Animals, Japan) were
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(Mark with a cross where applicable), 111. RECEI PT AND ACCEPTANCE
Thi sl nternational Depositary Authority acceptsthe

m cr oor gani sm denti fi edunder | above, which was received by it on
Decenber 24, 2008 |V. | NTERNATI ONAL DEPOCSI TARY AUTHORI TY

Nanme: Director Korean Cell Line Research Foundation Address : Cancer
Research Institute Seoul National University College of Medicine 28

Eg?gggbg?ﬁgrfqi%g %&Pz@céﬁ%ﬁhg oStllr Aok 058a SiODALYIRLS) x'10° CD34*

cells were injected into the each mouse through the tail vein. Peripheral blood was taken
from the retro-orbital venous plexus sequentially between weeks 4 and 16 after
transplantation and stained with anti-human CD45 and anti-human CD3 antibodies for

5  flow cytometry. FIG. 6 shows the chimeric rates of human cells in the peripheral blood
of mice at the indicated weeks after cell transplantation. Human leukocytes were
detected in all mice and more than 60% of leukocytes in peripheral blood were human
CD45" at 11 weeks after transplantation (FIG. 6A) and approximately 10% of the
human CD45" cells expressed CD3 at 16 weeks after transplantation (FIG. 6B).

10
EXAMPLE 7
Effect of Anti-ICAM-1 antibody in Suppressing the Rejection of Transplanted
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/dl was used as an indicator of graft function, and a
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Form BP/ 4 (KCLRF Form 17) Page sole <110> PARK, Seong-Hoe JUNG
Kyeong- Cheon BAE, Youngnee PARK, Seong-Pyo JEON, Yoon-Kyung <120>
ANTI BODY THAT MODULATI NG THE DI FFERENTI ATI ON AND FUNCTI ON OF

DENDRI TI C CELLS VI A Bl NDI NG | NTERCELLULAR ADEHSI ON MOLECULE-1 AND USE
THERECF <150>US61/ 087265 <151>2008-08- 08 <160>8 <170>Kopatentln 1.71
<210>1 <211>35 <212> DNA <213>Artificial Sequence <220> <223>Forward

priner forghhe &S8-I rﬁg/dhé&{@ Rorkedtive ddys(vids) indid@Brbfgeedtioaah g9
ctcccagcag ccoccggecc gecget3

shown in FIG. 7, mice of control group died or graft were rejected within 3 weeks after

jslet transplantation, while blood glucose level was maintained still in less than 200

mg/d] throughout the follow-up period in all mice received MD-2 antibody prior to islet
5  graft. .

Mice were sacrificed when they showed a morbid condition and Ieft
nephrectomy specimen was analyzed histologically for evidence of graft rejection.
Control mice were sacrificed at day 9, 21 and 44 post-grafting, In MD-2 antibody-
treated group, mice were sacrificed at day 34, 77 and 87 post-grafting. Nephrectomy

10  specimen from each mice was fixed in 10% neural formalin, embedded in paraffin and
then serially sectioned in 4 pm thickness for routine hematoxylin-eosin staining or
immunchistochemistry. Staining for insulin utilized a primary goat antiserum to human
insulin (DAKO, Carpenteria, CA) followed by the anvidin-biotin peroxidase method
and diaminobenzidine as substrate. As can be seen in FIG. 8, infiltration of mononuclear

15  cells was evident in the subcapsular 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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<210>2 <211>46 <212> DNA <213>Artificial Sequence <220> <223>Backwar d
primer for the cDNA containing human domain 1 (hl) 1 <400>2
aggtctcagc tccacccgtt ctggagtcca gtacacggtg aggaagd6 <210>3 <211>46

< %ﬁ ﬂ}é;ls mamelﬁ_ g%q%rce <220> <223>Forward Priners for the
N Ol ([ 5 ooy 7

TEl. +82—2—3668—7915 FAX +82 2—742—0021 hitpi//cellbank snu.ac.kr, kelb@ptaza.snuac ke

Korean Colt Ling Bank; Korean Cell Line Research Foungallon, Intoragtional Microorganlam Teposliory Aulhority approved by WiPQ
Cancar Rgcearch Instilule, Seoul National Uniyarsity College of Medicine, 28 Yongon-tang, Ghorgna-gu, Seoul 116-744, KOREA

BUDAFPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURFOSE OF PATENT PROCEDURE

INTERNATIONAL FORM

RECEPTION IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant fo Rule 7.1
To: Park, Seong Hoe
Town Apt 33-1104, Sindang 3-dong, Jung-gu, Seoul, Republic of korea

I. IDENTIFICATION OF THE MICROORGANISM

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 :
[%] A scienfific description
[x] A proposed taxonomic designation .- _..—::

{Mark with a cross where applicai)le):

111, RECEIPT AND ACCEPTANCE

This International Depositary Awuthority accepis the microorganism identified under I above,
which was received by it or December 24, 2008

IV. INTERNATIONAL DEPOSITARY AUTHORITY

Name :Director

Korean Cell Line Research Signature(s) : MJ&_W
Foundation ,

Address : Cancer Research Insfifute Date : 2009. 61. 06.
Seoul National University
College of Medicine
28 Yongon-dang, Chongno-Gu
Seoul, 110-744, Korea

Form BPM (KCLRF Fomm IT) Page sole
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t{ansnfnbrane dormain and a cytoplasm c domai n (n2345) <400>3

ct ggact cca gaacgggt gg agct gagacc tctgccagcc tggcag46 <210>4 <211>39
<212> DNA <213>Artificial Sequence <220> <223>Backward Primers for

the generation of murine domains 2-5, a transnenbrane donain and a

cytoplasm c donmain (nm2345) <400>4 atcc a t ctt atc
ttttatggc39 <210>5 <211>35 <212> D%% ggga ggt gggg gt cccttgag

<110> PARK, Seong-Hoe
JUNG, Kyeong—Cheon
BAE, Youngmee
PARE, Seong-Pyo
JEON, Yoon—-Kyung
<120> ANTIRODY THAT MODULATING THE DIFFERENTIATION AND FUNCTION
OF DENDRITIC CELLS VIA BINDING INTERCELLULAR ADEHSION
MOLECULE-1 AND USE THEREOF
<150> US61/087265
<151> 2008-08-08
<160> 8
<170> Kopatentin 1.71
<210> 1
<211> 35
<212> DNA
{<213> Artificial Sequence
<220>
<293>  Forward primer for the cDNA containing human domain 1 (h1)
<400> 1
gaattcatgg ctcccageag cceccggecce geget 35
<210> 2
€211> 46
<212> DNA
<213> Artificial Sequence
220
<223> Backward primer for the cDNA containing human domain 1 (hl)

1



<213>Artificial Sequence <220> <223>Forward prinmer for hl2 <400>5
gaattcatgg ctcccagcag cccccggecc gcget35 <210>6 <211>45 <212> DNA
<213>Artificial Sequence <220> <223>Backward prinmer for hl2 <400>6

ggt agct gga agat caaagg tctggagctg gt
212> DNA g9 ggagct g gt agggggcec gaggt 45 <210>7 <211>48

<400> 2

aggtcteage iccaccegtt ctggagteca gtacacggtg aggaag 46
<210> 3

<211> 46

<212> DNA

<213> Artificial Seqguence

{220>
<223> Forward Primers for the generation of murine domains 2-5, a

transmembrane domain and a cytoplasmic demain (m2345)

<400> 3

ctggactcea gaacgggtgg agetgagace tetgecagee tggeag 46
<210> 4

<211> 39

<212> DNA

<213> Artificial Sequence

£220>
£223> Backward Primers for the generation of murine domains 2-5,a

transmembrane domain and a cytoplasmic domain (m2345)

<4005 4

ggatccggga ggtegegett gieecttgag tiitatgae 39
<210> 5

211> 35

212> DNA



<2i3>Artificial

Sequence <220> <223>Forward priner for

nB845 <400>7

cagctccaga cctttgatct tccagctacc atcccaaagc tcgacacc48 <210>8

<211>39 <212> DNA <213>Artifici al

Sequence <220> <223>Backward pri nmer

for nB45 <400>8 ggatccggga ggtggggctt gtcccttgag ttttatgge39 WHAT IS

CLAI MED | S:

<213>

£220>
<223>

<400>

Artificial Seguence

Forward primer for h12

5

gaattcatgg ctcccageag cececeggece geget

<2105
<211>
<212>
<213>

<220>
<223>

<400>

6
45
DNA

Artificial Sequence

Backward primer for h12

8

getagclsga agatcaaagg tetggagelg gltaggggece gaggt

<210>
<211>
<212>
213>

<220>
<223>

<400>

cagctccaga cctttgatet tccagetace atcccaaage tcgacacc

<210>

7
48
DNA

Artificial Sequence

Forward primer for m345

7

8

35

45

48



1. An antibody that conpetes with an anti body produced by a hybridoma
deposited as an accessi on nunber of KCLRF-BP-00198 for binding to
domain 1 of human intercellular adhesion nolecules-1 (I CAM1).

2. An antibody that binds to donmain 1 of human | CAM | wi t hout

i nhi biting the binding of human | CAM1 to human | eukocyte function

antigen-1 (LFA-1). 3. The antibody according to claim1,
wherein thgiantidgody is in isolated form 4. The anti body
according to claim1l, wherein the antibody is chineric antibody or
hunmani zed@Ati bddy 5. The antibody according to claim 1,

wher ei n t i|m3ant i Aratlyial qaemenocl| onal anti body. 6. The anti body
according to claim1l, wherein the antibody nodul ates the
differentiation of dendritic cells via binding | CAM 1. 7. A

phar maceuf32¥3l conposition conprising the antibody of claim 1.
8. The phasgmaceutdceabrdGRIEe$ertm3¥d according to claim 7, wherein the

antibody is in isolated font 9. The pharnaceutical conposition
according to claim7, wherein the antibody is chineric antibody or
humani zed anti body 10. The pharnmaceutical conposition

accordi ng¢igscl agm 7, wherein the antibody is a nonoclonal antibody.
11. A pharmaceutical conposition . for nodulating the differeatiation
of dendri BFXCEEE] %gt%géc%igﬁcaftﬁﬁ‘gltﬁ%gi, conprising the anti Egdy of
claim1l. 12. A pharmaceutical conposition for suppressing
rejection of transplanted cells or organs, or suppressing graft
versus host di sease by transplanted henmatotoietic cells, conprising
the anti body of claiml.



WHAT IS CLAIMED IS:

1. An antibody that competes with an antibody produced by a hybridoma
deposited as an accession number of KCLRF-BP-00198 for binding to domain 1 of human
intercellular adhesion molecules-1 (ICAM-1).

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).

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

antibody or humanized antibody.

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

differentiation of dendritic cells via binding ICAM-1.
7. A pharmaceutical composition comprising the antibody of claim 1.

8. The pharmaceutical composition according to claim 7, wherein the antibody
is in isolated form.

9. The pharmaceutical composition according to claim 7, wherein the antibody
is chimeric antibody or humanized antibody.

10. The pharmaceutical composition according to claim 7, wherein the antibody
is a monoclonal antibody.

11. A pharmaceutical composition for modulating the differentiation of dendritic
cells via binding ICAM-1, comprising the antibody of claim 1.

12 A pharmaceutical composition for suppressing rejection of transplanted cells
or organs, or suppressing graft versus host disease by transplanted hematotoietic cells,
comprising the antibody of claim 1.



