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ANTAGONI STS 1. eI ated Applications
Thi's applicati on cI of U. S
Provi si onal Appli catl o 345 filed

Sept enber 11, 2003 whi ch |s*16h'é1”‘e| n i ncor por at ed- by

reference. B. Field of the Invention This invention

relates to novel nethods of treating rheumatoid

FRBATMENE QF REEASMATOID ARTHRIALS WITHCDINPNFASONISTS

useful in treating rheumatoid arthritis. C. Background
I of INRRODGYCEIN on There are nore than 100 forns of

arthritis and of them rheumatoid arthritis is the

nos#- pai RelatedaApplisatignsl i ng form Rheumatoid arthrit i s,

a common di sease of the joints, is an 15 autoi mmun

di s 85 applheation P e doRait 21 . §1 Provisiane rARRRRBIOn e [§04502,345,
| ¢ { n than nen.
e, 2 B I ARG, s oties
(syBow aFieldeofitheFvehtion ni ng t he j oi nts becone infl aned
(synovitis). Over time, the inflammtion may destro

t he Thigjimientions mlases, tomadum@hqd@ of itrsatirigl theymateid gathys and methods
of fdaﬁtﬁgﬁlggbﬁilpﬁ ik edslal dﬁlre ng%efuﬁi:a&o ARl e organs of
eumat ol tisisre

erred to as a 20
systemic illness and is sorretl nmes call ed rheunatoid

di s€ase. Baitkgranskdf thé Inviertiomat oi d di sease is usually

in mddle age, but frequently occurs in one's 20s and

30s Therparepmipre thawel 1H sorms nd aythtitis endeod thpms shepmateid arthritis is the

B3R PR, KASURBL LR  chhoR R s, i

autpimimuned dis¢ase dhatoaffects| e i 2 gnitliondAfericans,ywithda significantly higher

I t
oofl b WobhodB) et Yooy e ORIy e
(syaovial dmg:bmas)f lidmgr éwsjoints hebomé infiymdie (gaosids). bYvepatime, the

intin Gl T ey IR o irienalrhding o ERBIHY, | B& e rheumatoid

arthiftib e ﬁf@ecwemhu;m &Fetn@ of thedody,afhb@hatbidCirthritis ag rter&nsa to as a
and hal f are not abeto work after 20 vyears
systaRue 2@’6‘? e SREEUMES splief theymaatoigydiseaps. an@SImﬁ?tc‘?f ’Ehémnatmd

diskd¥e Wusifﬂ@ﬁﬁ%ﬂddl@ dge, butaﬁ'édﬂéﬁtfy‘ o%cﬁ@ ¢h dtlelsiz6gladdosndi ti ons:

A Text book Rhelinat ol ogV, 14th ed., vol. 1,

cha
Thgpaig Gmi f@@lexh@e' (smnmsbwnpmms agspeiedh @eﬂitrhem?atmd disease
canV\u: |dhs%ﬂﬁn%‘rt§’ve¥vtlnlfé N5 a%i& GihAgK %lu?‘éﬁlse %yfjﬁgahto_{b‘ﬁnt destruction,

such as rheunat ol d ar ritis cost the U econo
leadingito gefopmithpad disfrupy withedaly iaptivitiesi Bas notomeemmpan for people with

o S BRTR R o gl PRI opfh By el by pain

and progressive disability. A study reports that one-fourth of people with rheumatoid arthritis

'_'-U

D.

are unable to work by 6 to 7 years after their diagnosis, and half are not able to work after 20
years (ODell JR (2001). Rheumatoid arthritis: The clinical picture. In WJ Koopman, ed.,
Arthritis and Allied Conditions: A Textbook of Rheumatology, 14th ed., vol. 1, chap. 58, pp.
1153-1186. Philadelphia: Lippincott Williams and Wilkins). Musculoskeletal conditions

such as rheumatoid arthritis cost the U.S. economy nearly $65 billion per year in medical

care and indirect expenses such as lost wages and production.
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*@00002* Synovi al inflammtion, rapid degradation of

cartilage, and erosion of bone in affected joints are

characteristic of rheumatoid arthritis (RA). Recent

evi dence indicates that skeletal tissue degradation

and inflammation are regulated through overlapping but
bi ol ogi cal processes in the rheunatoid

not j denti.cal
j oi rYRRAY W@&lﬂ‘%tﬁérréb‘é@@%d?épﬂé’é Fatilgge.1and gosiopt bone in affected

_]oﬁt‘spﬁ@ biardeteRiS@R o MAburlRoid %&Bﬁﬁ@{f}@é l@é&ltte%dteﬂ?: mdlcates that skeletal
mpl exji ty of the biol ogical grocesses in

tlSﬁﬁ ﬂ%%d@il%@nchﬁeﬂmep eare ol t-‘bawglbeowsléppmé) bnte het identical
bid168iE A pratBle! AlRD FheludBiol r@%ﬁﬂ Qﬁ:c“ era%&ﬁl%%gg B‘{? these two aspects

variods tissue conpart nent's,
negth @ob b eprrélated. o Muei thllb\nedlplaxlty jofithe bitilegcad epremesises in the joint,

m%@é#é%ﬁ J(?ﬁggag]?’% modelggc\le/ug gfse(f ﬁeﬁl?]%?)ﬁé tgagferstand the interactions

bebwyeen thervmeiots tixbud dmmgammnts, el ttyyes, thédatodshanditdr gt involved in
O arthriti and co

U LT RO ATORENE T R

of erhéchagel amdronﬂeﬁlfbf @W{jﬁﬂt $itier&hda tB€PORIgibal grocesses of rheumatoid
1983; PoIIatschek & Nahir,

E onecg gﬁé Zﬂé J.

’g%f'm Igfnapare JOHALD tg@gt‘terxj_sg% S@é%albq de \@@opg}ent injcartilage and

bofre [MWyhhrskyR8S Grdeawald, 37 Bl 516:240001, %3, P%Ila@dhek & Nahir, J.
Acta Med.. Okayanm, 17:646- 653, 1999)." A conput er

Thetn Bt M9 TmlPnkioat Bearpre dhabel Re!rabylokm Digp-s b5 11 2000; Shi
et 'aﬂ CULiE DDV BhE A9 HREI6ETRY99) I NC bl ﬁ%ﬂﬁvfngthematlcal

menbr ane and the interacti ons of tgese co art men
qu§1 b sioint hdiseapes Pablinelhded Paitiple spinpadmens ingduding the synovml

R0 L0 U 3 RESEIUSErG Mg B flas v

applEaBer0 V@ 78H097866.h pphiished: &t Depsntzer 2008 ard cU &t ®atenth ypphcatmn
| i L t itis is
0155768540 1 9561 TIPS ALED e loores

by beferenastin e cotireyd.  The goal of treatnent is relief of
sy ee t he |sea from tin WOr SE.
Tho R8RS 8 i e 1S58 3oty HORTHRRDicah Sp HRTALed but mot
curad € Theo got lof ereatnipai ik, relielol ymptsthd anakbd pQEF the| A¥a&y from getting

stop.t he ressjion of joint damgage I mprove a
WOFEr gB‘FF §°§%PF fooft freptm ?%J&ru r&ﬁumféﬁlﬂr%ﬁmaﬁ& i Eghigee pyyn, reduce

inflab@RdtITR Blow BEdteifidie ptdeesbivh 6f PR AGREge, ARMINGHbVe person's ability to
syrgery, and routine nonitoring and care. Medications

fquggra %liemt apgropehes toyEeatment inqladerifestyle changps: madisations smgery, and

routiBe Moalteich drdtcarel W HERRS u&ﬁsf&dthg Bre AW L Ji‘@r)ﬂelﬁfl{t@iﬁtarthntls can
t he pr;%des& on of the disease: (1) synptomrelieving

be dliigad ity proypss bassd -onoleive yhecpfteetthe . privirdsstat dfothe dissase: (1)

fness, and
Syl{slﬁbmerl\éﬁ%&ygrrghy& ngndu@yglgeagiﬁ%gﬂtfgn%ﬁé‘% anti-inflanmtory
dr ulysdichi®ms Bs Jeliewusyimpaems spdhr dsrpain, btiffires$, eand saplling, may be used.

S0 IR e N PR,
aresiseqb tot domtral [irnae] Ihayohelg ed¢duce) ihflamhméon. XHeyidoamt esriolithe disease

or 367 B8 SHSSAEP ot erkn” ICBErOBEH i Porpredpirage and

metiBiprednisolone (Medrol), are used to control pain and reduce inflammation. They may

control the disease or stop the disease from getting worse; however, using corticosteroids as

the only therapy for an extended time is not considered the best treatment. Corticosteroids are
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control the disease or stop the disease fromgetting

wor se; however, using corticosteroids as the only

therapy for an extended tine is not considered the

best treatment. Corticosteroids are 2 often used to

control synptons and flares of joint inflammtion
unti | antl-rheunatlc gs reach their, ful

oftglt pysdtp wafial §ymmm§n'm sAfdoghnigmmationuptl anti-rheumatic drugs

reablp ERirefall feffétiveResEBAhiR bAORRe uP U5 B nfshitRC ATGHPRORRER Bltfications
Sm%o pi cal nedi cati ons such as capsaicin are used to

SR APSEIBaRITn apd topicgbmerticatignysHch gs m@@p ayegisad to control pain, but

do BYRIsLAIRCFRE: ;WRF ] ;L,r%rg £
Di sease-nodifying anti-rheunmatic rugs "(DMARDs) are
useliseesesendifyol antérheymotic edrozor(DMARReUmae oisgd to control the
o t LEQLALi on
pro' egﬁgl.:l sa eﬁﬂtho'id) a.t[}lg{%ls e&gﬁr ﬁ%@fﬁ) Blllegclt'n'i] &mgr E&gncg?téonoﬂ ?fsablhty
Th@e \@efﬂrrhqmbﬂﬁmgaam oftemgivhn ot doarbirativn wnthe:tthmbnti:—rltﬂimﬁc drugs or

w1tﬁr tlllé_’y:r}r} i) mé]dlaﬁ??}éxlés n%dgle%{glemﬂ%a{rﬁg{}ﬁ grugs Blsease-modlfymg

antarlteumaﬂmedmg’smonﬂiimg}s peesoitsd| ﬂ)rpxhe&ﬁitblheﬁitﬁrfﬂ’s include antimalarial
ra

unat oi. d i ncl ude ant
el ER RIS et rpAlins RaPD Of SR 4tem moigptexate
suchfﬂsoRmmaﬁec (shlf@daRbihe (ARGIAGINERXeMMomSd (AdTa), etanerglept (Enbrel),

Rheu rex, ulfasala2|ne (Azulfldlne) | ef 'unom
ﬁ;‘ wK&eset). DMARDE; I?&@oc?mﬁab'anregcnbed for

rheﬁﬂﬁﬁtoﬂfl althritisa n{clﬂdeer SlatbiopeME R85 Sp éﬁ%ﬁiﬂﬁﬁﬂné( (e.g., Cuprimine or

prescribed for _rheumatoid arthrltls i nc

De%FZ%tt B8 SRl €2-8-1 Ridanrs) or parqlete), |maigpcyieling ée. g, ,Dygapm ari Ménocin),
cyc®isporiseP @ﬁg Nl &ab&ﬁhﬁﬁmﬂ?r aﬁld%‘\’:fo%y&rp%éﬂ[d%l eet 2 ) 'Cytoxan or

m hocycline (e g. naci n
Neqespn)| Serpoef these( @Ughemmrmgsmmmmmﬁﬁm)mthaMWork Many have

“mgu§§@pgg§ ham de (e.g., Cytoxan or Neosar). Sone of
t hese antl-rheunatlc drugs can take up to 6 nonths to

wor Khus amgednexists fore newu thesipegicelly @ﬁb&lveTﬁmgs domerdtreatment of
S t hera tjcal.l ect e drugs for
rhofifiSihuhith BV R ARRR TR ety Fehdgiel T s hew

nmet hods for |dent|fy|ng such drugs. 20 D. Summary of
t heD.J nv Summdrylof temvesticact , t he i nvention provides

nmet hods for alleviating at | east one synptom of
r hdomwat aindctaﬁt: himvention prowides siethgdsfdfalldvidti@giah (kagt one symptom of

e A0 B s e A ABA g tarBtodl of BEbtve ‘amout of an
antagohist ot C1B99 afheltﬁm ﬂmﬁhﬁavﬂﬁ rERBRo1S alitisy IThE aHBY¥SEstdF CDYY
A

s LS R S L e

defibed he@ird asTel B6lehidé hhg it mefechies Sveldhtdr 109 Anaali bW Sattds.
referred protein antagonist is a nonocl onal anti body.

prefopred gFqteip apiggrHstds Acmenagianghantibedy Purfrf@nrqheucdﬂtsuasrér@sagomsts
inclh@dar¥iséRE Shitofd FFanic3 Rfe %&@%n rk embodi ents the
o gnit s & rre?

preferred enmbodi ments, otrexa
patientd$ & methotrpxatd lﬁﬂstantepaffm aTKF-mﬂdadmde:enrﬁ]iagag@lresponder (CNR) a

12N g&o‘li]edeh gr%i\'as)a nonresponder (HNR), or a TNF-o. blockade double
nonresponder (DNR).

Another aspect of the invention provides methods of decreasing density of synovial

- cells in a joint comprising administering a therapeutically effective amount of an antagonist

3
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30 TNF-a bl ockade hyperpl asi a nonresponder (HNR), or a
TNF- a bl ockade doubl e nonresponder (DNR). Anot her
aspect of the invention provides nethods of decreasing
density of synovial «cells in a joint conprising
adm nistering a therapeutically effective anmount of an
antagoni st 3 of CD99 activity to a patient having a.
of BFHRY a9 s PRUgE h2fing e sensiana psgcipted Ml appormally increased
v ¥bipllensy | density. The invention also provides
s met hods ecl;lfi%.}(’jecreasi ng cartilage degradation in a joint )
conphe snvegtiendalhn provisies mpthods lof degreasingecartilggeeddgeasiationein a joint
. i . . i Vi t .
coR AL BniflloRl 8RSty Bidaye BRULY bl Yo efbonist of CD9
actaitydo reppatigntttiaging raatosditibn essotiated gpdth abeabnemhzdiydiigh vute of cartilage
de%s %%t of the invention provides nethods of decreasing
E<%Concentration in synovi al tissue conprising
adniAni speotidfghd itvesticappiolided lephod$ fof AesrésirTILG tecoféentration in
e s DTNV T X —
of CODS® Nickidity A8 #fpatibntGhiving Yo Q¥ndfior iaSsveRited ARthN@normally high
aspect of the invention provides nmethods of decreasing
coRsAEtnSE e 11 #Ym9Via) EKE conpri sing administering a
t hengap@et hapdet! of tBE ifehtiorCpraviab inefbbdAbf 8RkSRAR bdhe @fosion in a
_.CD99 activity to a patient having a condition )
jompiseomnrising pdpginisiering aisepeicelly pifephive ameunsfof|gp gatagonist of CD9
Ri9S1008 patieht hilviAd 9t (3RitBS REGkiatch NGk DR A
ac rré?ﬁﬂgdspggé aF]I e‘ﬁ\#at [ ngl at F%g?%ehgﬁléﬁ %%g{l%r?nﬁugfh? %}ng?é of bone
eros anmat ory di sease conpri sing adm ni stering a
t he Lcall.y. et LV i.st of
oo e b8 ivelhont o AR le e AR Mo on symptom
of ah mflameataryidisrasé evm@risingeadinig staduyg Sthetapenticaify effeartveoanyount of an
| sease. lected fromthe group.consisting of
oot E OB Bl A T M e AR e, T profereed
emboditeyis)rthe riefidnanatsfysdiséase veselerted e fthis gronp icohsidting of Qliabetes, -
| omerul.onephritis, restenosis, reperfusion injury,. ..
artiorORHEPPiS FpEmAtY Aom ORI TR e liigRi epertsion injury,
glofiteuloRdphtitls, adstonbdis, S regdefuti6n ' &jiEry,N heWBaticP FeVdrAtdytemic lupus
rthritis, ankyl osing sggndyl Itrs, coxarthritis

ANTHRt SYmaGie artiilis o Reiters| smdrame, ePOFptG jagthritis, ankylosing

ery; 1’ter

spcﬁﬁ?ﬁ'tfils', SToRArdRAS CinflaR®la¥dr HoMel AMWERLO(Medlive @SIftis, Crohn's disease,
multiple sclerosis, diabetes, osteonyelitis, adhesive

pelyiggafipmmptory digeasggmultipleiselerosisoditetesr pripqmyeditis, adhesive capsulitis,

oligcﬁ.rrt'hﬁﬁi h&s‘téohﬁhritﬁ?k%ﬁéﬁl@i‘ﬁk,t tr)]ﬁ?'arﬁﬁlfﬁg,' H§sis,5§ﬁli’4 'dﬁease, synovitis,
di sease, synovitis, 25 Alzhelner's disease,

Alzbgimrerissdisease, daddnson’s disepest raoyyhirephicaiaterall solerbsis, oxstesporosis, and

. r QS .an ' I 08l Mor e
S ERO ks ord ALLAIT 0 ASAIDA i WSy, s
rhegmetvidisuthritis (psertatic dirthritid) r doamshritiss ostedarthritis,t dir pélyathritis. Most
pre?e%gbalgl,t ¢ Iar%ina%?')tl Sggarstte psrr édn?a’toig Mis}/art hritis. Most

Yet another aspect of the invention provides methods of identifying a compound as an
antagonist of CD99 activity comprising: (a) comparing an amount of leukocytes that migrate
through at least one layer of endothelial cells in the presence of the compound with an
amount of leukocytes that migrate through at least one layer of endothelial cells in the
absence of the compound; and (b) identifying the compound as an antagonist of CD99

4
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preferably, the inflanmatory di sease is rheumatoid

arthritis. Yet another aspect of the invention

provi des net hods of identifying a conpound as an 30

ant agoni st of CDO9 activity conprising: (a) conparing

an amount of |eukocytes that nmigrate through at |east

one | ayer of endothelial cells in the presence of the
acRhbBbeithsiameusiof BiRiRe lekopekbiche eeesensgof Mhgpegpround is less

thiﬂ"'ih@ UgHoudt of ﬁ?gﬂtm%rl@lﬂéo@yt% mo{he %Q&E@ oF kil co‘ﬁﬁ)ohﬁd | iy bhReferred

absence of the compound d (b) r1dentif

cxoRgisaba sndeiheii Sglns coreDboman taibosl pginprdethetial cell,
opB O tst@iulzm:t?ess tﬂtﬂ]}# %Q&EQQ’ tf&:?or anE?leRlElﬁé NCH Qfotﬂep %referred

conpoun an the anoun m gra i ng
enibedimwymatl least bee labgs:fcaed@heltah eeltsamaanm1aybns of endothelial cells.

r,.ef re mhodi the _endqt helial .cel.ls are
Ay Shaet o, A2 ol otlolC wRRREh AT bl ol for e in e
treaaient nﬁfﬂeymstl‘old‘m’tmine cGompiiting udentifyirecs aﬁtagbnimof GID9of activity and

MEEET IR L (R T SO N

leukoEyRE R)either adhoRplelohgTicll. cel I's.  Anot her aspect of
t he inventk$n i ncl udes nethods of manufacturing a dru

ug
f or Afs¥Peh of fee inyertion pEpidesrmetheds it igeniitypg Brooppgund useful for

treaNHRE bSinANAHRBot dikdiSe SordtHsRFAR) Sdmpkin g@%n@&ﬁt'o\f'dl)% activity
and fornmulating the identified ant%gonlst for human

in dhmerasepes oh. the orpeimd widan AwewntAf 129 aqtiity i theodbpence of the
coh-%oﬁidt hed (@ {ARRATHE Gho Eorg%&gg%'useﬂap A ARRER lorOh 1hﬁ§tnmatory

venti on provi des" et ho |dent| ying a conpound
disgasefwhenfthy amqungof (PP agsivity in tha preseneaob thg cdinpersids lower than the

anfo3HR c%d@gac&b g@@#&ggome@g%y%jn[ qof CD99 activity

e presence e conpoun h an anount of CD99
act rI\he tlyvqnnom hésoaproeidee nethadhef identjifpnpds cempounld) useful for the

e e

producédiey pﬁmspaspmatmﬁ of Meceliostprmulaed wsthlamoasblddiing dntieCDI%Bantibody

. amount of 9 activity in the a nce of .t he
in SECHBGAGE oS PRGNS b 4 SBOGH R, I9E agHieRGogyoed by a second
popeletidn fyT-8€l1sain Gy EM3eHd off e wmﬁoaﬁd ;tahe (b)tlﬁ&ﬂifﬁﬁgl&heoéompound as
rheumatoid arthritis, conprisin onparin
%fHHLEJPﬁ freqfment of rheumatqid, ﬁ%lpatwéﬂheag%weeaﬂ BY Lacel} %ilﬂne produced in
thdP PR5En3S o theOdorpotd isSleSt hami et Slowt ol Iacén%yt&d]&cgﬂoa&ed in the

anti-CDO9 antibody in the presence of the conpound

abggne ke spmpeHndoll onecabodisyenbrf e ipieatien: & Tyelacwddapis a Thl
cy%%neopﬂo?mﬂy tgib)ﬂll 3@{:} I ay fhat BE nARSEOF % TNFL%r %r Iy, | Another

compoun and I'ng the conmpound as
enfoodlmentaaf rign invefitionhmglwd¢soinetthmids lof injansfaptneing tahdrugnfornise in the

of T-¢C Ki oduced i.n ..t he ence f
bt Eb AR RPN ol & REDSE R vty and
fomnmﬂmgelcb identifiel ansdgsgincter imdnhwwnamgtiound. | n one
i nvention, the T-

nt of e ce ok
T AnolFEDtsprts of B dRnaR provids: MEmoRs Srribe aryesefil for the
treﬁﬁfbﬁﬂéﬁﬁelhﬁataﬂﬁrtﬁn@s” cohﬁﬁ% ﬁ%@b&ﬁﬁmﬁé aSHRYd} GPZWI‘ c@ﬂs developed

t he invention includes nethods of nmanufacturi r]1Dg9 (?
fromyp figs @opyatigneof T-cells stimulated with a non-blocking anti-CD99 antlbo y in the

presence of the compound with a number of T-cells developed from a second population of
T-cells in the absence of the compound, wherein the number of T-cells in the first population

and second population are the same prior to stimulation with the non-blocking anti-CD99
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treatment of rheumatoid arthritis conprising

i dentifying an antagoni st of CD99 activity and
formulating the identified antagonist for human
consunption. Anot her aspect of the invention provides
nmet hods of identifying a drug useful for the
treatnment of rheumatoid arthritis conprising:

anflbody apd sxposuse taths cogipoundy apd (B ddensifaps B@&Om@emdr Q§rﬁnaﬁntag0m3t
of TID98 tac®AR RN tﬁ@n%be-{ o@ei‘ E&llsHe b dbealif thePrbdné of the compound is

non- blocklng anti - 9 antibody i'n the presence of the
lesg Shwb thed nymber af ﬂ"tﬂ?ﬂ%rde‘(ﬁlodec’@l the @tﬁmeo@ﬁ‘edwf gasppognd. Another
mbE&aHRH: B Qg
: conpoundpm\&/\ghg{rvgﬁbn i&lglugelfnﬁgrhg%é 8 H% I'n t he fgle {ee in the

trepiosat gﬁnhematandchr@smmmm 1d@ntxfymarae ahtagorss o qm9i9ca|ct1v1ty and
1 I on- bl ocking anti-CD99 5
rorga B Aok tlado b o R B ReS "ant ()
i deiWet fnydthey aspeet o thecinnehtias pmviddstrﬂghdiﬂssdif scﬁﬂ‘enﬁ@&Qcollectlon of
activity when the nunber_.af T-cell ed i
coRSeinh o BB O TRt ar Plewte SR Shif CrdRRiend) tfpaing an
ambuitedfl Bukieyek QﬁﬁChﬂgEhté hﬁo@@sanﬁﬁsthnetlbﬁerimehal cells in the
fhe .invention |ncludes nethods

Anot h f
Pfea?n%ﬁa afaref’?mﬂﬁ)ge C&ﬁaﬁwpa\fﬂh@e@w ﬁfeleweweaf%ﬂfgrﬁr through

at Teh® WAB e oPédbibetidl TeBPMPRRE absRfcd SRt bén fgcﬁﬁdaa[hd (b) selecting the
ant agoni st of CDO9 activity and fornula

com i2 Pl gntaginish 6h CBPO Aeivithitivhan theomaawabef mratmstleukocytes in the
pre3@Rt Re theadRBBInE s 188 S NERhOBR oP dgfrhﬁ?gslem%c 9& ﬁif: absence of

screening a collection of conpounds for use’iIn

thet qogwponrdht Proferablie tirase gFRs aie repedted Sor caghyompioned Q:%\t)ne collectlon and
ot (TR ool o OB lleofln s SHEPAVE S8 hBini Pl CRIOB acviny,

10 Freesmtise agpechof dmpnumxtiomfprctvln@somthmtst ofoemrmhilng aggepllection of

coB AR 8 L HRE KGR B 4 £ e o i

amowrtd| LanThl @mcklﬁdaprodmieé dlyi m@rst h@)ulatmnmﬁ Thckllastimnlated with a non-

1 i f It
bloRR 8 SRR L mody af the, el T ot FomBERAL isk g, avmemt of Thi
cytb%mb pr:;aauée{caauyta}1 d&&rﬂ@pﬁlﬁtgﬁf Ogm -gH18tih the ab?ﬁk@@ﬁtﬁf&ompbuhdﬂ%d )
a enc (0] e. co oun re ra e Steps are
idepfl ogipouag: gs ﬁa@@ﬂ%}sto?ff EP@B i% %gmow% of Thil

cytakiné pdcedif tm?@@umome Eé’iﬁp&ﬁh'xﬂé&é ﬂaan the SRuBCserh1aYtokin

an ant agoni st CDO9 activit Yet anot her aspect of
produeed; in B ehsspeepidhe eeaparad. h%raéw&ﬂy ther B geking that is measured is
on of conpounds for use in the treatnent of
rheunatgld arthritis conprising (a) conparing an
anodntasprct af THel invgntiok iprevides aukiiomld dﬁydaltif)ﬁn§t1 compound useful for

treag1 %3 Lnjtl_ %8&% 8 %_;co%'eélsesasef %m%%#s%gi% com 531311?% gr? Dot Q ﬁ gb@g activity
in thetmesamceadﬂﬁ)uhﬁ ccm‘lpo'ﬁhﬂ vAath anyindint of m]nwmdnja;m theabsanoél of the
0 Iat| aof T-cells in the absence_of the conpoun
cofie o Thy Srentiegin e SRasHD 88 Hoe LA et Ghas dnsmmatory
dis€d90 Yhag the\dmoxintSFTDINR:tiRiIP I the Pesehldt of G lcBip&Rid is lower than the
produced in the presence of the conpound is |ess than

WPWEOQQR%PC%WWTHFI‘G@P?@R?QQM?RW% in the absence of
the conpound. Preferably the Thl cytokine that is
nmeasured is
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TNF-oc or IFNy. 25 An aspect of the invention provides
nmet hods of identifying a conpound useful for
treatment of an inflammtory di sease conprising (a)
conparing an anount of CDO9 activity in the presence
of the conpound with an anount of CD99 activity in the
absence of the conpound; and (b) identifying the
Hconﬁm@%RWQWF?WFﬁUBEQ ment of an infl ammtory
di sease when the apopunt of CD99 activity in th

pr eS8 beitar ydersiapding f dbg Bty e Qbjegis Shwmegubedisnts of the
inRhtiéd R @&k VitoMld Be t 812 RS GRS SoRbwinBe S ATHAC B ripfor] ltaken in

BRI EF DESCRI PTI ON OF THE FI GURES For —a better
cowm%wgmﬁhdhm@c@mpwgmﬁw& #rithighsj ect s of some

enb

e o Lol S s CHENAY NI AE Sl BAF Beiily Sochipfirbation of a
nuwber] gﬁbtoilqmalmptdwessne mdmbng;azngpr mjzad Taselinges¢ptom stivhitlation, T-cell

e se ti of s ovi al

PP 300 PO Dl ST & 1k leterfl gRAG | BoeBon,  an
mqnpcmdmasphagaabM'tmgmdemt er alia, T-cell recept or

7 ecPit et ot seRRPRY Oribs e bl SordRcsen 2ty poreubation

of @m&mﬁéﬁbﬂ&ﬁﬂ@@bﬂgﬁroa&ﬁdsv addh@ing, Néeding) @rer? alia, T-cell receptor
es the sensitivity of the rate o cartilage )
Smaaﬁn O PROBIo T4 G B ST B 454 s Eiprc s Brocduction,

and)meh&gtmhcrmg@&m&uomﬂ@dxudl ng, including, i nt er
alia, T-cell recz&or stimul ation, T-cell 03|s

¢ at BIG-dslemiopsteatss ?fchwrﬁD%hlecka«ilewewa}ﬁ
pr oﬂm:w RbhonstARL ﬂ@aerevsf@mmme& @a?ﬁlhg/@&égﬁﬂaﬁéﬂj ex.

FIG 3 denonstrates the effect of bl ockade on

synBifF-al de@emtraaféﬁ&q ¢ffect offI99 Mommmét@%'npﬁel tispicect

of tdelce ¢ d'aed%t

derm%i% r(%%xfgg e e %‘g{n dgf Cmg&g? oc nglgbdr? alllsEgIEﬁ&m ﬁdoglcal
Progosselyi al tissue. FIG 6 denonstrates sinulation of

CDOg bl

or obice /2 AR Biyellil O G0 bERRledh Y APhERLrgge resistan
pat@lﬁgganb Immu:lhadee exiravasatsnh Git-cadix ad:oenhmt sTamwil prodifarsion anl T-cell

_ ntr xt ravasation, T-cell recruitnent, T-cell
orefgiqnos T

Ton and T-cell 20 production of IFNy. FIG

8 JBIRNS tdeMbRsiratel ahe Rt ofOCDIPIPIoIREARS kA SN ANAISHMONdmity in a
cell densjty in a nethotrexate resistant patient.

meghogrexaje elsBhlnatigites t he effect of CD99 bl ockade on

Catr Fid. ?@%Bﬁ@ﬂﬂftﬁ%t thORfiecht & CIY MdasALE dfRhsd 8&radation in a
atl en
me?hotrexate resistant patient.

FIG. 10A illustrates the most likely relative effect of CD99 blockade in a TNF-o
cartilage nonresponder on monocyte extravasation, T-cell recruitment, T-cell proliferation
and T-cell production of IFNy examining each process individually. FIG. 10B illustrates the
relative effect of CD99 blockade in a TNF-o cartilage nonresponder on monocyte
extravasation, T-cell recruitment, T-cell proliferation and T-cell production of IFNy,
examined by turning off one process at a time.

FIG. 11 demonstrates the effect of CD99 blockade on synovial cell density in a TNF-

o cartilage nonresponder.
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25 FIG 10A illustrates the nost likely relative
effect of CD99 bl ockade in a TNF-a cartil age
nonr esponder on nonocyte extravasation, T-cell
recruitnment, T-cell proliferation and T-cell
production of |IFNy exam ning each process
individually. FIG IOBillustrates the relative

ef f BKy- laﬂe@m@ramsdh«@f&@t i CIR9Ipckade g £arfilage degradation in a TNF-
nonocyte extravasation, T-cell
ad%&@%% tme ,nd%]-?cel | proliferation and T-cell
pr of8IGt 133 ilhistratb\the m34 likesBniclatide bffedt WIrCIDP blotkadeeén a TNF-a
rocess at a éi me. FIG 11t8é{em1nst rates the effect of
h 18 DU RSP esﬁnmytgp pqatla%l%pql eptmes F-ce prohferatlon
an® FLdell AR RGNS LFRG A Shinink éﬁl:lgprolgss mﬁﬁilfyal?ﬁﬁr’ 13B€illustrates the
ef fect of CD99 bl ockade on cartilage degradation in a
relgtive- effect anf't CDﬁ%dolmhad@spcandréIF o fy@erplaSia idrirespomder em monocyte

t he nost i ffe f CD9 | ockade i.n a
et ot b et S omabir i bt brodiction f T,
exﬁﬂﬁlécamamga@ffoﬁe ﬁx@késs heLtimé.t ment, T-cell

prollferatlon T-cell production of

exafli ﬁgie@aewa&%b%g@wf Pl RPbIarkagde o movz@é Bell density in a TNF-

aﬂ?lﬁl:gﬂ%{a%gés dnfer €l ative effect of CD99 bl ockade in a
a hyperpl asi a nonresponder on nonocyte

ext FHEV d§alemongtratesdhd ¢ffacbof CPINEntkadd o edrtilage degradation in a TNF-
aflernat |eon nd T-cell production of |IFNy, exam ned
t&? dr i ﬁﬁr Eﬁofn Bhe process at atinme. FIG 14

denprpt 163 BRustrites eef @64t 1ElyGRBvd effedtadeaC DIy bivakadedh a TNF-o
cell density in a TNF- 10 a hyper pI asi a nonresponder.

doyhlgsnonrespgrds 98 TRONCE® ehEavaratier T-69ll ropmdimsnb dkeglepreliferation and
r |

T-58 bohaRe, SRORI R ey el SPRLAZG, )op s e

relatelea effoat ef f(él@$9 dflock@8® ibl @CTEHH@L i doubleT Mpam@spodderb Ioa monocyte

nonr 0 on np y xtr asation el | .
ex PP bl EBERSRh: O1tel oPaRIeGRoa Y Tocoit pduction of TN,
exiQ6LISY tuBfinDSff bi éétroeegammrﬁg each process

i ndi vidual 'y 16B illustrates the relative effect

of Hﬁgdwe@en%t@éeslthe efferhrt GDfbbiprladn on s sy ael} dessity in 2 TNF-

dmB yi,ravasation, T-cell recruitnment, T-cell
* pr O\Q‘}%ﬂ tolﬁon and T- ceII producti on of IFNy, exam ned

by FI&. dIS@nloﬁSftramt"ehéptfﬁiBES’fsCE% tlo¢kade on Farilagd @egradation in a TNF-
a(g)eﬁgqls_trat the effect of CDO9 bl ockade on synovi al
eP 1 TAETHEY n a TNF- 20 a doubl e nonresponder. FIG
18 denonstrates the effect of CD99 bl ockade on
cartilage degradation in a TNF- a doubl e nonresponder.
8
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I11. DETAILED DESCRI PTION A. Overview In general this
i nvention can be viewed as enconpassi ng a novel nethod
of treating inflammtory di seases, such as rheumatoid
arthritis, and novel nethods of identifying and 5
screening for drugs useful in the treatnent of
i nflammatory di seases and their clinical synptons.
O, DESALERDESSRIPEION, conput er nodel of a human
rheymat i oint, the inventors have nmade the
di s ver§ %‘Wé"(wthe act|V|ty of CDQ9, an adhesion
ecul e vvn to. have. an. effect on sone cane? ?ﬁd 39 eati
BT i“&"ﬁ%&?&‘tcaﬂ P8 (HRVER 45 BHIRREF B} Ot mettiod of treating
mﬂdﬁﬁmmtymlstasear §uRh i ak irBeund20did Rithiiy) a6d nbVee naszﬁddwotfydsaﬁfymg and
redicted to aI | evi ate the synpto

' 10
scrﬁ?ﬁ%'ﬁ?fagesy ugefaleis g, repimpntaef FHBIRHGY epeh anfl e clincal
tobRf TRbhHOME wid6er & %ﬂaf)ut&t}ﬁ&fe'[@f b Yrufdhe® FheGRRGE Wit 2tht $iventors

of IL-6 in synovial tissue," as used herein, Tefers

ha‘t’fbmadq g disceyfery thabthe gty @ﬁﬁ?ﬂ an adhesion gchgouiej@mown to have an
gl Sansatle loicRls, bASh di | Gfipdot 3nSha Py b# MdSmatoid
© ﬁgr t?]gn Ct{1 b our11 ﬁ}ma%ﬁ% ngﬁ dlgteyesasegga o
art}lmmt Inhibitig eafttbc mctieb'nof fdA9Pyis mrgchctpette atvininide symptoms of
1O discRs RALLNELEMoi LGS 0 @ detectabl e
ecrea e I'n gt eas one |nen3|on of a bone as
det 8 ni nPefilitiost andar d radi ographi ¢ neasures. The
term’ abnor mal 'y high rate of cart| I age degr adat| on,
as Ubetbtrindiabiqmmally high congents al i a'::selsed herein,
refBR" 5‘3%@90 9%{ fie W& l?l)ésu%t& ﬂbﬁgthpﬂl af least 3 ftanda.rd
neasur es. n a hon- i sSease j 0| n arromng is
devziemcmsihdhlelethaﬂ'thet foendin"aaiomoaled-giséasel gaged synovi al
Cel \I.A%dgnSI“tQ/ 3 eld h§ beI Q gle‘];eé?sﬁtegé‘&ﬁ%{nafﬁ sgfagetectable
dedsrelﬁs’ean aif lessy noaw¢i dilmeasion oftdhadnd as albtenhmad;tbyt simadardresliographic
hi gher than the nunber of synovial cells found in the
BVial tissue of a normal, i.e., non-diseased,

] Oi The teffa “aB¥biFnAILP hidhirhg" of%ﬁﬁlhie Asjradtioh N s &bambaélﬁl refers to a
nmet hods of adm ni stering F\(ghar maceut i cal conposi tiaQn

deterfabla it spResILITRRINg 3édle§eHmP by ftendapd sadioprephic mesagiges; [nanon-
dls%gedjﬁlﬁﬂaggwﬂgllphgteigtegﬁbpent ravenous, int rarruscul ar or

i ntraperi toneal adm ni st ratl on. The term ‘ant agoni st

of &hederpciabponmally ip 8@ bicpll dersity,’sastysed fherein, refers to a
coﬁﬁg&?ﬁt\yhl&r 0 %{p&l 'h of‘Q nﬁ Ins tatﬁ%nfngl"(;f %g&hﬁgb'eﬁsaihat is at

activities ovvn t evant L
leasttsnrtanesihighgr thani the oumbdn) Oﬁmmeylt eslls ef@m mrﬂm tsynqvig) tissue of a

no%%ﬁ'% n%%éeLS%,ngtn?n (3) T-cell activation and (4)

I ecr ul I nhi biti on need not be 100%
ef f 8Admingstéringtr deans canye cfntiiegostamsiardc . metBods of administering a

pharmaceutical composition known to those skilled in the art. Examples include, but are not

m

limited to intravenous, intramuscular or intraperitoneal administration.

The term “antagonist of CD99 activity,” as used herein, refers to the property of
inhibiting any one of the four biological activities of CD99 shown to be relevant to
rheumatoid arthritis: (1) monocyte recruitment, (2) T-cell proliferation, (3) T-cell activation
and (4) T-cell recruitment. Inhibition need not be 100% effective in order to be antagonistic.
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The term "drug" refers to a conpound of any degree of

conplexity that can affect a biological system

whet her by known or unknown bi ol ogi cal nechani snms, and

whet her or not used therapeutically. Exanples of

drugs include typical small nolecul es of research or
eutic ipterest; naturall -occurring chtors such

the
o ShtisEpi dme” Felfis ¢ psempeynd-pfiagy degree ST foppRlgHy that can affect a

b1o€iid'gﬁdab Siteds whethef BOtRW dr ﬂhl&{oaﬁltlil@lg gl%ltﬂibcﬁﬁhimsf erEWh&h& or not
any type; intracellular factors such as elements

usqslr therRpgatical uFEFmRley b9 ipelupradypical saall gralequics) ¢ft kegearch or
thetdpRBROIAGEst; n@a@&ﬁ@-occ%ﬁiﬂ'gcﬁétorsp%h' &l ?1 ﬁcrlﬂ%egg‘a&'lﬂée%r gutocrme

and i nsectici des. Drugs can al so include ents use
factass, g@h@mqsh@rfggyrsgmgﬁc@g witlacelhrecemtrs ofiamytype; intracellular factors
n t
sl DO o ALy BAEh G i, MR HRCASN, o g
sommspasmléd h@‘bldl’dﬁg and ihsc@mpimsbmgs can 4180 dlclnge cxpentbesed in gene

ns n of e ug-.nedi ted cha
e SO R o KA, AR afpedi g Syl et B Gt agents
prodocee lﬁ/{iﬁeteﬁf and v1RNés| (k. ,lJ@xil’lliEﬂd:a’ﬂt‘tﬁCboﬁﬁaﬁg@lSs dmgs. hA respofise to a
or _extent o nsl ati ona st -transl.ati ona
anioa B Finsotsposs o 1 SYAGHRLS I8 PBE i chen Bchin he adiog rapperition
or d‘ég@emgﬁé‘n bfiont BEMbAL Pediés cﬁm}ﬁdr@% nﬁﬁﬁfeﬂdﬂ&ﬂg@@m&ﬁe fafCorQxtent of
re rotelns ggu g- medi at ed i bition
RIS o] RS BEIsI2EipPab ProseseiRg 0§ °Rg o5 MY PoBPRlisies drug-mediated
ch&"géhhﬁ'tl’fbsratea)@ extet Jf @EdrBdatioh of OEor MGt PRS&Hs, dﬂu% 18641518d inhibition
can exert their effects by |nteract|ng with rotein.
or stigaulgtion;ofiaption s artvity frrsie onpge Protains, ands foﬁm gom¢ igptances,
druB¥ BiPdxErt (RSl tb'ly U Srabtitl Wit 2 8ot SF&NARAIAS gpﬁ*cfaﬂ&lsoamgs can
conmpositions 1including one or nore drugs ant one of
alspranadudey demppxample, comppsibionsainghulingi meresthell anefdng or gsozpositions
incfiliBBonl br HoMSHAR Ml 8ROGARoRULifRr dor s that are

terize any one o ol l owi ng: the '
tri @gmg_m_mﬁfrbfammta)ﬂyssr@sbwsaedls@ﬁes 4@ disorders that are

er of the Jnfl
Chag%g‘%%g& gg' taﬁg goﬁﬁ ?%g %‘?"lngn&lofmg%emﬁe Sse rm%?m%ﬁtgry response; an
uprieglﬂhtmmﬁhmy yembaed dﬁ: mﬂﬁﬂﬂn%‘l’;&ta@dﬁaﬂedhs éa&ﬁﬁgulitiblnuﬂany member

i abet es,  artheri.os rosi s infla ry .aorti
of SE By FyPagS, PSR, GrPapare Foﬂﬁa‘aefﬁsu ifheriosclerosis,
infigin@imesri | a0t phhertys, resfeﬁ@dm sehfia/epRfisiod Shjdfy, | diérilonephritis,
rheumati c_fever, system.c |upus erythenatosus

res{eRQN A PRFYSIOn AR rheumatie fever: &ystepic) fupe eryashatonup.ctheumatoid

artltishr Réite?'s SybdydnRs | BSbrBe Neihritls, S ank§Msdpt bbddySitis,2 Roxarthritis,
|nflannatory bowel di sease, ulcerative colitis,

ry, beyveldisease, weergiive qohifis.drran %ﬁl;ea@w@bvwnﬂammatory disease,

muffipld 5d¥r6siS difeRS] SsteotyRREL SRhesPRL & bligart RS SkhBarthritis,

ca sulitis, Ilgoarthrltls osteoarth rlil

P itig, pplyrthiritis, protigas, Shll'ustdlssasewoowas iAdzhefRpérls|dissase, Parkinson's
e 0 S [ s Ki

s B eI A Bontef 3T SR o, o

smgﬂai tfernf rM____MT apiwles 3ime one onguoteadisdasesnselected from the

di seas cl udes an ne or
clgg S BIRLd Ssbei S net e S RrRRln o eI itesspte wheren
a cothp@ratsf tha didedsa clateciasludeya diesHp® selebtad frex0 M) ElXssBf SeBd@natory
state wherein a conponent of the di sease state
dis¢aie% udes a di sease sel ected fromthe class of
i nflammatory di seases.
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10 The term"joint " as used herein, conprises the

synovi al tissue, synovial fluid, articular cartilage,

bone tissues, and their cellular and extracellul ar

conposi ti on, and the soluble nediators they contain.

The term "nethotrexate nonresponder” refers to a

rhe t0| d“art friti ati.ent whp 5 does

ef f yl—%sp%n‘&sefl gnemyg hEmRriSS: dhe F@&f’ﬁ’g issusy sypayial fluid,
amcmllat wcaiulagerﬁ&ﬁwseﬁes; nd TRINAUIIRX 3hE cROARIME ERNPFRROA! dnd the

over time. The term"TNF-a bl ockade cartil age
so H@ﬁf’g’g’ﬂ&’iﬂ@‘?y“?”é‘?‘%rs to a rheumatoid arthritis |

pat TEhiery tn!ibtllxd?z‘éé(étt@ inbhredpoddlr” 2e f@xgttb\ﬁ' 1th¥uﬁ’i€19 d atient who

decr eased synovi al perp asi a, m ni ma re UClpI on
doqsnn%talefff:qtgglgv gp@@qngdgt ,n@ﬁﬁhthxatgslp@tm@tt or WHP- tnitially responds to

meloREXRAIEc ﬂ19 r‘g t&?ro%rtﬂﬂl: a bl ockade hyperpl asi a
nonrespon S rheumatoid arthritis
pat Thntermi‘ ‘l‘HNFado Ibtmkalel carttiagphnantespasies wftrs tocy eletimafoid arthritis
TNF-a agctivi.t yi el ds inprovenent in carfil age
Pa“&gg AT om mpitigls TINE-04 polivig ovhes showsn decpgssd synovial hyperplasia, but
militBEs elhc%h b & e term
NFea bl o&%ﬁtg dou e h&oﬁlrlg OI?S tpm%?@(ﬁ%katg % a
r helireetem HIF o d g ' portder”refgtsitg b Bhedmatoid arthritis
TNF- tivi t oor . response.in both
pat %V&Gﬁ?ﬁl?mﬂ%@é?‘ sk t%méeve rO?fﬁ‘Ep % aefiydty A¥PRrfglds ippprovement in
carﬁl@§@@€§:@d5&nﬂﬁ5 lﬁtlb'dé&lé%‘éem a_)th%vfaff‘ f erBﬁﬁlh &Rt resgofiL 6 TNF-o
to any warm bl ooded aninmal, prefera a human.
blogkade.ent s havi ng r heumat oi d arthriti s can i ncI ude for
ex p t f e
e tang AN iodcll dOIBIE BREBIAENRER o ¥ fndumptoid artris
patlmmr wlthfneglngblsynmm‘abmaﬁ it wHo Whdws Bébriegien®d M Bbth synovial
h hritis, (I)r patlentsthat areﬁsﬂgressmgtowards or
ypgg: sig anicattilage degradatign igspomprieiYfoPdlogkeder i tis. As

us je » f [ :
e g oo AL U il i

cypaioidaribritis on indvdso o exewnplerpaticnts thahhaveibeemdiagnosed with
rhet'.uﬁEtBﬁaacrﬁ)d ﬁéﬁéﬁfé' %t et Snd Br gnJIQ %grfﬁé gﬁm#tgﬁlgtass%rciated with

decr ease t rate of cartilage degrada
rhemh@gquaqrﬂmtljs,ovmpatmnts 2Bt dee prgs®sihg {Gvards) oe ater A triskrofi developing

rhe&ﬁi{}@ﬁ'a#hnﬁ%ssue or decrease the rate of bone ¢r05| on,
an thereby cause the regression and palliation of

t heAyased hemi, & memwgmmmﬁ dﬂafdh]{g df i predeni ilvention
i LI S, n Sil i, . a . . .
18 "%h%%na gicg iﬁ Fﬂa?‘l’niggfl |°ﬁ{np‘ﬁ’f§i Whig g@‘ﬁﬂ gthgklﬁﬁ’( ingfgasg A ynovial

cellsi poarifeasati¢ ik dectee tHeile I chrfilagt Ub&adMBAS a HeuRBtic joint or

decrease IL-6 concentration in synovial tissue or decrease the rate of bone erosion, and

thereby cause the regression and palliation of the pain and inflammation associated with
rheumatoid arthritis.

11
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arthritic joint. The nodel provides a nmathenati cal
representation of the dynam c processes related to

the biological state of a human joint afflicted with
rheumatoid arthritis. The main 5 conpartnents

contained in the conputer nodel represent synovi al

tissue and cartilage at the cartil age-pannus junction

of ©hi s frYilien Yedeline ofpdRhenmsatold A rtiptis F@“ﬁ oint. The
current nodel takes into ac var.i ous bi ol ogi cal

var T AbPESeHt dpvgokion @fi‘wtsh‘@%rrﬁ%‘gt talned BB i irpico model of an

artlﬁﬁfct Jb{nag €he FRIIAINNLYISEN a MbhEMEtidalfpARERIt 0T tRe Byrfalris PRcesses
l‘ﬁ?fg IaS|a i ncl udi ng thefollovvlng nmacr ophage,
Ic

¢ PiovpEiRAh slteces aﬂweqata dnipip ﬂ@&dwﬂh’éwwnata@t ig.ofhhe main
corﬁﬁé?ﬁﬁefn?sr&h{ag{éd in e c%ﬁl?%f’ﬁlbﬁel qgﬂﬁggﬁf oﬁ@gﬁgsﬁ’é dfRMbartildge at the

cell popul ation dynanics inclu crui t ment
cafaheq:—g@mu@l dynstide of thinprototyniess sheumainig artitis joitt Theevreamt model
[ r
il B4 pRb Ao OREOR eI oHEd 1o BOPhRL A iguolyed in cartilage
metabo]lsmi itigpei infldmmation, aﬂdehssueﬁsrpe-plasw mblluﬂmg &itel followiagd
a o osi.s and t n.1l5 ndr ocyt e
oRrdret dommiliitd, dReeR gy srPERaly Giihep proliferation,
apogioptists and yeirftegilsioand regul ation of a varl ety of
pr ot el ns i ncludi ng growt h factors, cytokin

chefroell rRopulagipw dapanyies @CB‘HWn’@gmmn‘iﬁP%%@‘%P@tdé% and antigen-
by inh%‘p eﬁ&éﬂct ﬁétﬁﬁﬁom %?dhferﬁﬁ/dﬂeapoﬁ)ﬁﬁfs%ﬁ MefdegdiRonoPhages,

s, chondrocytes). expression of adhesion _
rrol Elbmbé@t-blye smdviobt (ELS) pepwlati@ndyndini¢ insludingdfflux in the tissue,

t nd cartil age
[ nt% ﬂeh%ﬁ %ﬁ%@éﬁ%ﬂtﬁhﬁg g{rf ﬁgr ot eases and their
rat clroaﬂrolcytla ipbpulation, dyamllcgmnludmgepnehfemtnon fand ﬂp’dﬂ)tOSlS
bi ndi her eut a ent to.cellular tors
Carriibye 2ad EguRen oL uHECo Tirb i it v Tactor, oytoines

I nf ¢HexdoRHBs, ﬁacéolyhc lenRAn@nirdl] @ateit Protéibls; Mbyashe different cell type
anakinra). 25 The nodel al so npnitors synovial tissue

dengepfeyenéwo(n%qq@pb%%ﬁlér T gells, phondracyteslidi t i on, the

Libfi 8F adiRéiSh m%ﬁeulkéésﬁedde Qiacemnt the effect of
the eutic agents such ds nethotrexate, steroids,

mnd@spmpﬂmledlam betivednl mﬂmsyle@ndgsrﬁmel ubl e TNF-a
receptor. TN--a a |nterle kin centor .
3 SUFAHEER oD Fert FYD RGeS B R A Snd e bt FEIRiprs, antigen
i Nt pgseatatidn@devant bi ol ogi cal data - genomic, 30

proteom c,_ and physiological - intg a conput er - based

0 abinding, ¢fotheeapresisupaents oy elislar smedigatsy GptiINHye 3gents, such as

G V&Qné?ce%?&n&hﬂix‘ﬂhiﬂ ahd ?19-”‘11& h&%%nﬁs@@ﬁ&ﬁ%@ﬁh%@
defi ned di sease stafe, these ut er - based ‘nodel s

The amasichuplae e mavetorsy styaenial ftigses ed@nsm'ogmé althyeMesgiley | volume.
In 2ddiidiE &5 mathShIBh Hoas! &M/ 1Akd 8% account the effect of therapeutic agents

such as methotrexate, steroids, non-steroidal anti-inflammatory drugs, soluble TNF-a
receptor, TNF-a antibody, and interleukin-1 receptor antagonists.

In silico modeling is an approach that integrates relevant biological data — genomic,
proteomic, and physiological — into a computer-based platform to reproduce a system’s

control principles. Given a set of initial conditions representing a defined disease state, these
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1. Top-Down Approach to Modeling Rheumatoid Arthritis
The conmputer nodel of the present invention was built
using a "top-down" approach 5 that started by
defining a general set of behaviors indicative of
rheumatoid arthritis. These behaviors are then used
as const[aints on the system and a set of nested

compierhapechmadels qapyemplaEqthe osyalemy o dutung cbiplogical hehayiopfa process

terBdiBibLiMiul@iofet ai | . For exanple, given a behavior such
as cartilage degradation in rheumatoid arthritis, the

speci fi cl-mechken-BawniAnpreachdo Medeling Bhawnatoid Astheitish
nodel ed in turn, yielding a set of subsystems, which
t hehasoptes meodeholibe Brestnf UveRitpnaiRs e tiasingr i“foPodoman”|approach

thaf PSRN Seling S SRR SH! of Ui S iR BF Bfmi i athrits. These
behghipraetcethery astdhas dymstmintssom thet $ysteny sudem sab of nesibrb behsystems is
C L4lC e 1] Ng. NOr an
dovblpef KL DD TRl SFREVARD LAY CRo REGRIe v S Bebibr such
as eatilagh dbgtaditiont dn rhgimataid earthtiss, kthe vapedifio|megphambms inducing that

gy N Ty T AT T -

dedodstniciefli @d modeled ¢h |deriiledThe contpydCankd ¢omexs [o€ Gthdsk Csubsystems is,

I pOSES: scribing basic. biology and (2
e i i) B SRR i CERBETE BT ofthg syatom as a
whdigo E’ﬁe dyshai 0%15‘??1 ﬂ)cém?%lﬁﬁﬁdﬁbﬁiﬂomg in®ré lﬂlilcpl?brg tfiMB?y‘, ifRBthe top
or behavior o vhol e system are sel ected early in .
d°%ém&23'@reo5 FBPREHetath S TRRlisle. the kppvey biglagical shiawier ff rheumatoid
arthdig. broad range of behaviors of the nodels system
i.e,_cartilage 20 degradation as a neasurement =
(beWaon gisingod temrdeimtappigachs tmiblie jaad paenristary dateh issidentified and
colftBled 8 5EppoR iR BAY pibob! f) RRSER I bAR! BipBE} 3RY (5 REcribing
clinical ‘trials. Data describing basic biology Is _
physinlegiad duncsion Lrf behpwar lof thepwibplet systemub Hata dessribiag phyeidlogical
{ [ C | S, 1 e
o o BBl o o e e B P A R ity 1686y hoiPLT hFmocel.
Thesk viayes represcitathie ehroadh range o, behavivist sfotheamodels wystan,dae. acartilage
whi_ch praovide an understandj of the under|.ying
ceghplshity B¢ S mESuRienl bEh S 2h Ats R Aretsll atudy dhese, data are

hurhan jaose dardbased ol wgll detalsiisbgl clidival triafs. .Datd desssiingbasisbiology is

by .mani pul.atj n biql o at the, suhs em | eyel .and .
sol gl PRt el el sheSiibens oo RomyBie e flepisd Behaviors.
Thekb datagian e ihamap RF aiedhl (WkEe BlfRAL{sprePRedb@GRY lways available) in

i nconsi stencies wth commonly accepted, _ but

.1 ncol ’ . ! y et, .
Viventh Vivett ensotatieRich Broyide de Hedarsrandéng ofm\mﬂy@a&eg biolegy.
f r omhit BRJEK R aBowiREeafthers o Fdﬁeraﬁd ALy Aevel P What if ...”
data available to the 30 scientist. Wen ) )
scepgfiasnly spasilating e bielesy atide sEhsystem deyed candi ohseying pigulated
b d di-[?,poq] speci fi t tiLon..
1_)6 ef f gsjr tag adtjiﬁ.atEy Sgéﬁlgs 6%‘{%%'& ocggeg],%c g&#@g&ﬁdgegi&ag%ﬂg , c%:‘ii]’ ddls'cover
incomsestatgies Wit egmmpioslydaceented, ub ¢etc tiprevean dyedthéses emd fidentify key
ndfibddeZ6s b G4 RO BLARPLLAC AR a YA Sho! Sus SHREER to the
scientist. When inconsistencies and knowledge gaps are identified, the model can be used to

=

[<]

direct specific data collection efforts that are better focused, better designed, and the data
they yield more predictive and efficiently utilized.
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human joint. A simlar nodel is described in
co-pending U S. patent application 10/154, 123,
publ i shed 24 April 2003 as 2003-0078759. Four key
clinical outcones are of particular interest in the
present nodel: synovial cell density, the rate of
cartllage degradation, the level 5 of IL-6 in synovi al

t i sdbe toPndpwmappreach s wethéo devsdarom madekefthewmafoid arthritis in a

hufah [Yiket lﬁsdnﬁm%éafeﬁisedas&beamé %@ﬁ%‘gfw S Y2 efdhddh 10/154,123,
el evated | evel s 8r0|n or oki nes 'in

pupléshedy R /el @Oeé@s 20 306787491 >Fow;ksy clmieal ufdomss preo o particular
P r

e

of ﬁh\ﬁemssbmmal diseusr and| the irge o bomeems1om1eRheumamahmﬂaﬁ1sasn acdystemic

. - he
EII R SENTT T ——
espenially tTher (I-ﬂeectlvelp’tbtemr (QRB) iplaasmmansremarkse of ilfhm'gmdn which is

ol hoepirpd b BHRE) O SrErt DA ARV S Dr e Tﬁaﬁtween the

cofidefitralioneas €L-8l hi\3hd Rencei®atiohabf WRIOfn Qﬁéiﬁna%ibsédﬂﬁﬁm patients.
ne or_in conmbinatign to identify the one(s) with

Thﬁ’i‘ig‘i‘ i FaRpeRtatio mseitse fedoiat e the Plasna RepRegsHs  geRdhmarker of

infRnreaiohl | age degradation or synovial cell density. By
focusi ng_ nodel i ng and data col |l ection efforts on those
subsyste%s vmﬁ#ﬁ iKY gmalysisst i npact on the phenotyplc

ons&% reSS|on or rheupatoid arthritis, this

apprBackp ffé?lﬁa%lr ef {eeundeplying phiglogi tofi the %@rgfeeﬁ%l%ws the

mddaRRbe $F eXchafibsy#@M aidn¥ ¢t aH RMbIRGLP S 1d8ﬁ€i§f {n%i 8}3(s) tieh most
pat hophysi ol ogy of rheumatoid arthritis.

impict on asPseEfic Glinca] pyteqme, émﬁssqaaﬂwtd@ma(léwg or zgnovial cell density.

Bykﬁgﬁﬁléqgmgéﬂngoﬂﬁ §8h |col1a0REn QerohtD bR hEle! $b&stedRA i Rhe greatest
bl ocki ng one particular biological process), its

nneafﬁ er ithsuhenetynic orgst @%pragnessenrs@ra@emp@wlﬁm@uhy% dhis gpproach can
hel%e}ﬂorg eclegl\{?'r s@gt £ho sgs%ntl% rco %@ ﬂﬂnﬁi?ecagéai) lfzﬁzgdrg %derlymg

henonena | ng fhEunat ol a r itis
thej E@Whis}qlw erréaelbezgold @ﬁldtISTDBY moghlatmg;tm siicgedach subsystem (e.g.

ynat ol rthrifi.s, th i.sease
kndker P Bof bol BREIR Bl bl 4T BoHiRe BR p e, pptogica
prc&m)mtse:,onmnumetcathbIdVBﬁall&Bseagerpmhwhysﬁdldsg}aémdﬁ evaluated to better
am cs,.and ul ar funct ons t.hat. can |nd ca

undek R 67 il iisel Bhintine gHIBE ASTHAId Ao B SYeREbEne the best
andmogtir€levaiib@idetsed by the di sease st at e. Typically, t he

out puts of t conput er nodel jnclude a set of values

t hafil 151@ %E{%e%ete}dsmﬂmacﬂiml%wsstw CEh BF sEpresgnted as outputs

asse6iaRd |v¢1ﬂhe R rSex@inpf) ¥n Bk hctiRRRA VA0 duct forfiiBon @8RS and cellular
state. Based on these out puts, one or nore biol ogica

funstiepsedate sare aqﬁl%ée Q8% 05 Taets bialogicaloprorsssesciat Bause.oaffecsl or are
moR{RADTIESdischiEstae@! RayTREelu R A o PRe g&ﬁﬁlg&q'ﬁo&e? include a set of

repreSent a nodification to one or nore 0ogl ca
valpesdb@ggpg@senq lnvqkamt dctivitias of haoloagichl comstituents or anysother behavmr of the

h
ms%g etlg i & éfé{ O&? S%u;fﬁﬂ dgg? érgxgérgsoe&%%gal P%o%ests?seca%oo@pcf%lgﬂated as
crii@fbieldgiwhl proa:asmsat i on)

The computer model can be executed to represent a modification to one or more

biological processes. In particular, a modification to a biological process can be represented

in the computer model to identify the degree of connection (e.g., the degree of correlation)
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14 between the biological process and rheunatoid
arthritis. For exanple, a nodification to a

bi ol ogi cal process.can be represented in the conputer
nodel to identify the degree to which the biologica
process causes, affects, or is nodified by rheumatoid
arthrltls A bIO|O [ process can be |deqt|f|ed as

bewsaR ithrgbiplgisairTesess alaf}a Fhepppioid grthgitisy Fior examplg? pedifigption to a

biddb Bt Ptdedds can B ApRientb® inOfS 86 ﬁlﬂelt Hod¥l Wﬂﬁﬁtl@)’tﬁ@ﬁéﬁﬂ& to which
associated wwth rheumatoid arthritis, i.e., increased :

theshintogical preesss cepisess iaffots,urie mogtfied hygihgmatridrartinigis| A Biological
préc%géféaﬁ He ridén'aﬁeas xpeabl ; rﬁénﬁfa%ﬁd OIS mécﬁﬁéa%ﬁ &S thi@biological

fication ogi cal process can
pracegsrie sbservsd 9 nrotlm SYDR{PISEASSasttRd] thtlorheumtntd aﬁrgnntnb,e e., increased

syt 380 Bencif VAL ORGP P ol T 3 hovia) tim I some

instahees, amadlfgaﬂldretosadﬁolo@ci‘llpomagﬁ aaalbe mpncselstsém thakomputer model to

iacplify BRGFT sinseich PSR BislossT PR seoth Ao B atold S
t hain sdnge m@ﬁﬁ@@l idémidying e §eh ef dio&tgaﬁep@bésts& can include sensitivity

ensi Vlt anal Si s can forned erent
il COPBTION B, A BURNGUPGHER o oREn PHE ST that are
assoBiatedt Wils SheDliste spitd, OrSehbiBdity QRalydid) carb BEBprfofrhéd &8, different
senS|t|V|t§§anal ysis can involve a rank orderijng of

copfigirasigne af thscorwiise gwésls@odeteameﬁéﬁ Fobygigpsserfghe prioritization. In
soxﬁ@ ﬂﬁ%&és %ﬁlﬁﬂ%ag’sﬁ Ras ﬁwﬁiv@'é@ank&%&&]ﬂg’ ofibiolo @&ﬁ lpi/o%bées based
| ows a user to determ ne the inportance of
onbﬁl@r degrealof sprpselian fontheqdiseasmplater SINSHIVHY dinalysis eﬂlows a user to
defRtAthE theAHn o %fea Qfolc?g&l’.l AReisCl thP ' eBERSoOthe gﬁ&%ee{%ate. An
|nportanc I's a biologital "process that | ncreases the
exayaple of a;bmi@gmaﬂi eratessed smeater dmportaeg ds a biviadidal ipragessitha increases
C eeraas Vi f
thebée% Q%l ?ﬁ&%&%ﬁt& anrg%lgt Thit] 1% {lﬁlsel%mﬁb%lcgf l():lto}{esg caﬁ I&@crease the
se\ccaty @fetbedldeasmstatgn [The amportanee efa bibkgiel prbceas ca:mdwcnd mt only on

h b h
ol Rt O nn P B B! PR BRI FRERe B8 15t o on
thepear 36 whikh that bielopiedl proeeds thas &ché moalﬁa:dab awbievé B chige in the

sever the dis ase tate. In a ordering, .a
bbbt foegic et “Bna ek Gy&ing RoneoBRRoptan b gieys & more
unpdsrtatnhmainmeeasé fhte tj’rpmmq@bdsxé HigtieB rapk h THE ek lopdUfing Th€also be
rank ordering can al so be. done In a reverse manner

dorg g Femerpe MaBen) Y thaf 2 BF%%%%% PFYeESS that AAYS 4 Tefedmportant role in

thd BRE4st abte Ok Idiver LAtk d'ﬁ?ﬁ:‘éﬁy Stat Rt 9€thiolfgibaVibcesses include
rank. Typically, the set 0o blologlcal processes

biglegieal a@cessesﬁhﬁlatﬁgﬂe@ﬁeé edplexiag § maraimporient ralern tle dspagesstate.
Pl ayy,Rg é'rgfo%eé,sn@.toﬁ Qﬁtnti} QhyLS JfNfe aﬁ&ﬁS%Pﬁftl@ttﬁe activity of

Durlng rocess sensitivity anal ysi s
blqlm*ratogmesaﬁutlhaa tit gottlimitedde monogytesfrecrhitroerdgl-cell recruitment, cell

ap(pptc?s(fsljl Saﬁc? %#?kﬁer pi%sﬂl ?&I eﬁ-gtquum dean e?aféﬁo an%cél ?e%sed) 1% 2 (fomputer

recr eCr Ui apo 0SI'S;
mogigl @lel arttm ¢ Biekiratlathon ia mlmnrmnidﬂc&ii&dd (chermnsbqamte afi the modulation of

decreased) ,in a co
» Srgk rapasa! aioftss B Bittetm At @ Btnh Tontibitinerisastsed by
meta!aﬁmg&dmbﬂtduwanﬁé sutll ag, bt Aigtrestiidted RYtLilagPddpeffationsynovial cell
different IeY of stimulation or .inhibition.is

density @ad Lrogvelsydhie anteorge ef i aalysig ideyfied the hiejogical pogesses that
haVig b nffaBChnl e clfiféd bi@@esiegr adation, synovial
ce

15



10

15

20

25

density and IL-6 levels. The outcone of this analysis
identified the biol ogical processes that have
significant inpact on the clinical outcomes. 15 In the
present invention, sensitivity analysis identified
four areas of the biology of rheumatoid arthritis

a SI nj ficant |m:)a.ct on the di
ot fib i rsibigyertpt, seothary st HeUi0dps: e of the biology of
rhduﬂia&iid eammg 3AVBg N SliHHch@Nimyad) ofMhe Ccﬁkéas@%hﬂh%@ﬂs 1
T- cell and_nonocyte recruitnent

maFE?Bh%sefﬁpeateﬁlér@}sa%“é@ﬂahgw aroduetios, (% T@E)@gllaﬂetwa&nownd 4) T-

cell &l Rbddcid rasuiRh&li Ct ed by the nodel described above,
CDO9 bl ockade is predicted to be an effective therapy

f or rheu?fatof-ﬁﬂraﬂtlﬂﬁlil‘%ﬁ‘@twlrhe effects of CD99 on
nonQcyte recruitnment, and T-cell proliferation,

act Pzt iogrihepidects of GRA% ety inbrhation asrmredictediby e redeb described
abdWPEDYY blo¥kdde Wﬁ&ﬁ&t&@@ Herb.nteﬁ@ctﬁrg Wﬁg{ fomgﬁgatgggaéélgns.

rheumatoid arthritis. As the contri I on of _
act The effectspf €299 onfmaneeye rasrutnesyt, ead Tpel pedifastions a¢tb1lation and

rechli®fnt Yverd Q;'h%ﬁ:fﬁ%ﬁ' #%werd é)ﬁﬁglﬁgolfep%g%fet% i W@Sc %&}B@ model of

i n order acterize i on of
rtheympioid Whl(lﬁsab lAs th} coffthibutidnouf CD9Axactifite oh"eachlafethese biological

prorcgsgései %0 Fogr challaowesetd E frf S&! gﬁ@?c nem(fe%insc? rger to characterize

consi'der a DOSSTDH

thenootribiutien of O’n‘199"a¢pme)r ('Mle B)f ke t“loves nidxeeffoRii Vﬂhe represents the
ef fec tlv ach bi ol ogi.cal 15 .

oS Sorhiperint Ringct PPy oS hle EencyRtes NGt oher protens,

theapperahaxpeffeet” ishke magikias bbsslbwatfédt bﬂUD99 aefivityChi® 8ach biological
inh e bi ol 0 rocess, aklng in

activit h i cal
Prog el dhie, (T LA RF GRE%S” énthe RSRMEIAN einthe fealistic contribution of
CDP2 detiaF 16 eh-bidlagltR ploceds! Rk i forsid@RtiAE e\ Lo Qfvironment and

Jo nt, Mbdel Hypothesis Lower Mst |ikely Upper max
redindeeies. npx ef fect max effect onocyte recruitnent 66%

88% 88% cell proliferation 0% 0% 40% cell activation

O 0% 84%_Cloncpmilaremooditi0dh Ry S it | on

of

proﬂmcﬁﬁfecmlwnbr in @é’@era bi dﬂS%m cal proﬁ&%ses i
confli eelltpraliferafitre r epul t 8%0f the sioml ati ¢n shapsrd

t hatr deliGekvatign CDO9 act T ypdy Tpr 6 gmnths|[cour g4d,pT Oy e
t he i RAUPELRLEht AT LI T Tl g0k 1 1 Cat 20% 88%

Simulation of the effect of CD99 activity on rheumatoid arthritis was then conducted
by blocking CD99 in all relevant biological processes at once or in one biological process at
time or in several biological processes in combination. The results of the simulation showed
that blocking CD99 activity for 6 months could improve the rheumatoid arthritis clinical
outcome by reducing cartilage degradation by 15 to 60%, synovial cell hyperplasia by 40 to
70% and IL-6 levels in synovial tissue by 16 to 60%. FIG. 3 demonstrates the effect of CD99
blockade on synovial cell density. FIG. 4 demonstrates the effect of CD99 blockade on
cartilage degradation. FIG. 5 demonstrates the effect of CD99 blockade on IL-6 levels in

synovial tissue.
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25 outcone by reducing cartil age degradation by 15 to
60% synovial cell hyperplasia by 40 to 70%and IL-6
| evel s in synovial tissue by 16 to 60% FIG 3
denonstrates the effect of CD99 bl ockade on synovi al
ceII density. FIG 4 denonstrates the effect of CD99
de on . cartil age der dation
enBirdiomst s o i oy Methogrexate treatment

is k@dﬂﬁl $o idBcrediy NYNdVadl dellSdeSity B abploRiMdta@y 306, | dcrRase the rate of
common treatnent for rh?umatm darthritis.

carfjiagh slegradation by aapremetely doknaih deease dhe £orceafatian af 1L-6 in
sylfo%lall tlgs%@%yt%“/pyAtam%)é'ﬂﬁ@ﬁ!ye{h\é futef %ﬁ@ﬁﬁ'@d&t@ GCIB@t &ntagonism

cartilage degradation by appf oxi mateli/] % and
wﬂél mggegr@m igprvenertdhimmeidptrenates Tha medehpredigts thptsenmepounds
0 .
ol bl o Joe il ik PGP Ry B o RfElor B lfifrerat in
deqremingrsgncbm rcelk d¢m1ty diivewonidikdvepppoikimately Hhetsame npaperier effect on
usi-n /0% of an inhibition of CD99 activity
thev%eog %39 é Sr%that nethotrexate in decreasi ng
Syn@e axlnmtaeioh oﬂt @mmuomde inoarecbiblagiealagrpeesx atna tisle\eidoastrated

me or, S or effect on. th f rt|Ia )
thef B iRl oSt e (B i b Eh5 Plogiiihion i KGmisal outcome
is Bk féﬁ@@ldhahoxﬂfc%QS&mﬁher@. Thefﬁbmiﬁf& Iﬁﬁidé]axfeeéiils that thb atfedthd CD99

i n biological process. drivi n i mp
blogﬁ%s@karaeu%q?cvfﬁereelruf%ﬂ@avs R 88%% the clinical
?Bﬂéiﬁéﬂt QbéeFddUi HIGEH hrovides tliéoﬂéﬁbl{r@ EffE0R 4 CDYS \Whstkadd J}ﬁﬁlono cyte
he effect of CDO9 bl ockade on nonocyte recruitnen

extyayasatiop dmempeyte resruifesng. (Theall momiterent h-cel] iprelifemption and Tcell
(ﬁ@(j observed. FIG 6 provides the relative
prddPgtzact 9 bl ockade on nobnocyte extravasation
( rmﬁomytmemmtoudl antheritis) patibntsedd noe caffectivelntrespdnd b | methotrexate
t [ a9 d el | of
wellndnt e @50 AP RRPelaSp Vs, o PHER IR iy ABhced o
meﬂﬁ)&pfmei lbcmomt refitactepya toger ttmmat(graﬂﬂal(nméwaﬁders) Simulation of

RS BERT R LSl B SABe Al Ll e o

resp@isadbal i @HoBSENIaeR phlient.Si FIG. b’Vt | i0losteaes thé QElkiel Effect of CD99
CD99 act|V|t¥?| n a.nethotrexate resistant Eatl ent

blockasedp & ethpfexaiedpsistanynatiey ogrmoRyCyts SEBARSAHORA A -Ge]} Tgeruitment,

T- &ﬁrbrélﬁﬁfa%ﬁ Hﬁd ’PQEI'] EfHductE)h%f II7N1( | {hsbthatSate Jaﬁstml p%héﬁf@ CD99
I ockade in a nmethotrexate resistant

actp'aim mrﬁﬁ-cejhrenomm nlajesxa substantialiycgreatear-robd in qausingthentymptoms of
rhe % (% att zIseJo qmi[—r&s?%tint R Lma g{ﬁln\‘i}‘li téa’%i.’éyt (c}‘ PG 6).

xXat e reS| s

The- resiltls ofetheusitomiation phaycsi thas l]uﬂm:kmgt CBPY yacgviatfer 6rmbmhs in a
the np. told,artheitis

e ERHE 5Ottt o R R SRk RE TRl R o utcome by

re@&hgegﬂﬂﬁgefdegdaﬂ‘moﬁ)by R5to458%,r &ﬁth}txﬁvﬂf célhieypeiplasiaty 051 to 50%.
wed t hat ocki.n 9 activity for, 6 nths.in

FIG K ferishaes e gliou o (D00 o o Bmgvieh el s s & methotrexate

resisB@t PRicat. AFRG. todentonstratdsi thé 6féct BHTDOIBIdRKade on cartilage degradation

in a methotrexate resistant patient.

OO0

—

TNF-a neutralizing therapies have become increasingly important in treating
rheumatoid arthritis patients. However, roughly a third of all rheumatoid arthritis patients
fail to achieve a clinically significant responsé to TNF-a neutralizing therapies. Three
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reduci ng cartil age degradation by 12 to 45% and
synovi al cell hyperplasia by 25 to 50% FIG 8
denonstrates the effect of CDO9 bl ockade on synovi al
cell density in a nethotrexate resistant patient.
FIG 9 denponstrates the effect of CD99 bl ockade on
cartil age de_(I:;radati on 30 in a nethotrexate resistant

Pol5Bual exasSesTMFT MF 19e blorkadp Aionksspandersprers defined isetherreodel described
SRR B8 B WAL SRS s won
o Yamigs) ma‘ﬂnm dhfferdnh rdngess lqading do tlee 1dbmﬂcaﬁ«m af-threeineesponder classes

wifi, i Pazche L ' SpROoEn Rl it GpBANENEG Sutviy show
dedvbaRek SEIO vADRY RN BhiSminEAA rstﬁlt:ﬁ&ﬁﬂ daftilgRQe s on in response to

descri bed above. éynow al Eerp asia and cartila

TN¥egy rbéfzf&ﬁcieoevaaﬂa@ecnomeemd@rﬁ,a@ NRSY, adile datienin wnmmeglgglble initial
di_fferent. ing to t.he
3enf‘?ﬁv1 WC%{%W T T hgﬁl? S%poﬁlgxg}fp e‘fﬂgaﬁ% asW¢ cailage dperadation

(dduhl% Bohiréspoidefd 8€ DNRep e CAlfertatively, ifdafficRAt SedMalibatloAVBf TNF-a in
initial TNF-a activity show 5 decreased synovi al

patifpfevish gbnosmally; highi o7 ragistant deneds PHENFre aetivity|Yiglds improvement in
cartlBQE 86LdB0n bk 35 %@@e &mg@? ashh &@gﬁg&g‘m@?@s&ﬁ&ﬂ&%@ HNRs).

nonr esponder s, pat'i
Mackaiistigally, én patiemisavith [biHevelacf TNFoy disbase/was perpei@stpd bg éncreased

i.n bath synovi al | asi a.and artl de rad iQn . .
sy S e e & R i R (R o e Sty
of mmﬂﬁmﬂa&m cytekihés(eigz aAL110)) a.ﬁclﬂ m'ENiEse’d dfcfi\_rl_ltN}Féﬁtdegﬁﬂﬁwfﬂ-ﬁr&notmg

hnor ma r resistant. levels o a activit
Pl JbE naffrsnonsirec atiente 4w aweéd%ter%resmnses to other
thePPEs stiESRINSIRaI (ﬂatﬁlﬁ&%h&b@s' a (hyperpl asi a
nonresponders or HN & E actl\/lechanl stically, in patients

wi t Pimudafionerfdhleckins lﬂﬁys@a%‘;mbﬁ?ékﬁgét% Patigsy reveals a
smhﬁ?{)1 Qf re%hbevﬂottﬂat ﬁf A 6 2963601 Uﬁtll;lﬁgate the

gati on re Ce activit
relam:u eﬁfemtl ‘ﬁnﬁ)%r Woclyadekunas 'IM g-blockidel @NR apaﬁent on monocyte

f_d . ki
et gEon, o D PP e PoAREal P BRechENRucp TRy The

resalts 6 tﬁd sinRARUASHSWEO 1AL Béthpletdly BIHQIRPCD9 %étmty%r 6 months in a
| L-1Ra (data not shown SPmJtI@atl on of bl ocking CD99

TNE&-PIPFW% @NR peiFatzcopldoimmpaene trRhgmateif tarthrtis glinjcah outcome by
t t t 0
redg% g%{hla%@ _aﬁitg;k PEPRDES! Jpﬁ‘&?éélrl:teﬁ 388 a%?. b o 61%.

FI@f fledemafstraled thebéffck afl €098 lﬂoél'dhlﬂ'e an BymokA dell @efsity in a TNF-o

ot SR RAERCES Sy ACBSERLA O Tl bt o curing

degR4datl o il HDTNPo-blobhade CRR ptiehtesul ts of the simul ation
showed t hat corrpl etely bl ocking CD99 activity for 6

non¥igsation et bipgking GPYL ketivity GNR EHFwehlpcl@dq [EBNR mpmem geveals a
smﬁlg.le]:taa[t{%ggcgﬁg ogse tt.lert int %ﬁonlllfmtsfaﬁ%g 9C§E IS’X ?ﬁ ‘Ii:l:l Uiflate the

car gradati on novi a
reld'myp eeﬂﬁicasmfa amp93 510t:bacﬁl% a ANE- a]alocﬁam)m qi&ﬁntt be monocyte

of CDO9 hl ockade on synovial cell density in

extl‘r*r(mﬁagon b -6etk sgsErtimngnt. pkresle prolifqration apd Freplh REdpetioasof; ﬂfélv The
res@ifs GFGhe St MbREK AL HLIERE B1bAGE CDY9 activity for 6 months in a

TNF-a-blockade HNR patient could improve the rheumatoid arthritis clinical outcome by

reducing cartilage degradation by 11 to 27%, and synovial cell hyperplasia by 29 to 51%.

18



10

15

20

25

30

25 degradation in a TNF-a-bl ockade CNR pati ent.
Simul ati on of bl ocking CDO9 activity in a

TNF- a- bl ockade HNR patient reveals a simlar pattern
of response to that in a non-resistant patient. FIGs.
13A and 13B illustrate the relative effect of CD99
bl ockade in a TNF-a-bl ockade HNR pati ent on _nonocyte

Flax {4 dgmensiratsn thereffest jof F&%ml?%ﬁq on FyRayial cell depsity in a TNF-a-

bl&k&ie' a‘%dtQEt aﬁbe 5‘:3&&101{%& cPfof o blgf‘&dg’ Qn cartilage
results o eS|rru atlonso at conplete

degriadation mya TNSx-blotkade HINK patiet. rmnt hs in a

TNF-.cc- bl oc e HN i ent, coul ve t
T eS B o HlFng CDBP iR, Pk TRb@UGdt dRR paient reveals 2
sm‘ﬁ?di bht'te?ﬂ Bf 1@%@@1@%& i buorilﬂesfcs@m %{@ma [F‘Ib§)1 BA\4hah 618 @lustrate the
IaS| a 29 to 51 % 14 denonstrates-.

l'elﬁtﬁ‘@ é fectcof (S?blTS@DSb!PgbﬂlQ@c it de T@W @W%@I DOWR | patierts jop ymonocyte
extra SR 131 PeBESRSE, TEh BRI Mon ol Lol pRIR SCHRE. The

results a{( thblfsirauliticacdhatied H¥Rc@Apleeyt bloc&igligJCED!é @.éh@lfy for 6 months in a
[ 9act|V|t in a TNF- ocaeDNRpat|ent

TI\B‘le% Blacke DRR pafentroibiseye B ﬁ tig Rigical puigome by

reddORg c8il a3k ABraPibh %?"6 to Eéﬁsand]s?ﬁ\o\ﬁﬂQeﬂ ﬁ?pérbllaﬁef' by 9k&47%. FIG.

the relative effec ockade in a

17 prmonstigtes deaeftecORCPA? bl@nkadg ionsproattcell density aw a JatH-eplockade
Dﬁ g%keln Irlgﬁn}r g?td?%%stratﬁ ‘fh%l rftgéir dﬁ@r‘tﬁé% 1K38e &pgq.rta{agee Jri]égradation in
aMm&ﬂbokWDNRrpphaﬁel y bl ocking CD99 activity for 6

nmonths.in a _TNF-a- bl ockade R patient coul d .

t he APREGHHER Of dben ﬁ‘ZF‘B Frgo%(é ?IEN heymatgi &%‘f@swowéé? the ‘surprising
resiR A& dfagonisinl biaGD9d eghaeAld @ préish t@eﬁ?%ﬂcaﬂﬂtegy for patients

synow al cell | asi a by to 47%

per,

suffgring fon %‘%‘atf’ﬁ‘\éa‘@{‘ 1Bct of CD99 bl ockade on synovi al
cell density in a TNF-a-bl ockade DNR patient. FIG 18
denpnstrapes the effect of CDO9 bl ockade on cartil age
degradation in a TNF-a-bl ockade DNR pati ent.

AppLDYet (aRA c@ﬂed RACRNorSE IafifpeiPGeh D BGMETREEE Gransmembrane)
arthritis provided the surﬁlsm 15 result that

elysprratgan prcedesk bctiwomic2: gappt The miq? gangrmrediety attpe & repsmembrane
protdih JF ¢6Y kboﬂ'la Eﬂs%& t%ellu?a%j fn?eﬁ{bﬁr:ﬂg anEé’ nTﬁé?@ Hr@%‘yogsensus N-linked

arthritis. so called MC2 or

glyspayilaion sitess bfat ssszem stfed for Enlirtkad elyeosymgmnhclan@punts for 14 kD of
Cﬁggéﬁ%g@ﬁgﬁ?@%@ﬁﬁgﬁ&tw 3b :@r %539 #50 a. J}Etfegnfg Zn?gl%%%n protein

ansienbr ane”~ protein
fanpilpat CHPA NS ant hdhesioh Imrlemlenmpirssedenaontiyeon Mbmrcgteseripleral T cells

N- | | ked | ycosyl ation sites, but several
RQP DAY Fells s ey

For ‘cosyl ation, which accounts for
14 kD98thas GE&QdancmMBaiéchd havelaacaﬂfear invweirighid cadicers 2udtDas Ewing’s

w0 A AL B0 DY BE e K, lod 000 an
breaBtasdEk €See, REU2).PBO8Ls fﬁn&i@h'h&s best been characterized on T-cells, where it

was found to be an alternative ligand to CD2 for the phenomenon of sheep blood cell

rosetting. In addition, ligation of CD99 on thymocytes and T cells has been shown to play a
co-stimulatory function in certain in vitro systems. Activity of CD99 has not been described

in the literature as being relevant to rheumatoid arthritis.
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25 (RO+ only), B cells, and thynocytes. CD99 has been
denonstrated to have an effect in various cancers such
as Ewing's sarcoma (Scotlandi, 2000), Hodgkin's and
Reed Sternberg B cells (Kim Blood 2000) and breast
cancer (Lee, 2002). CD99 s function has best been

char, zZe where it was found to

al t éﬁﬁ Slilv‘és g‘r"‘@%‘?‘i‘dlst%‘ Ct‘jé‘erf {S‘P’ei“ﬁ%tl% SOTBFremBoTtan egFFé% Bf CD99,
meala@advie dbinoBPid Btk Al bé réle\int irPthe donftat bP heffnafolddRthritis.

on th%nocytes and T cells has been shown to play a

CI¥9-hag iogen shogmytomiayct Fatical role & digpedeip, qri tfqnée@y@pbﬂgmgratmn 2
stePGh théi chdca®d of LN fks ri@a%m%oct) cDERRNEGRAT 11heHeh g{é ae?l{iﬁhehal cells where

iterature as being réelevant to rheunat Oi
CDBY antstas o gihesion meoleedlé.oMongcydesi dlapedmi%ts shnnglstdcg@denj ron CD99

ff
B S 55 B R B,
[L1heu n@thefrl q)rcamiﬂbmniatcﬁy meDBrsh asTﬁﬁﬁaﬁd&th@Nﬂ’n hir.fi)gr@t:uﬁxy alo occurs
ella

|t|c desi sendot
oottty ok Bolivah IovD apase B RaL LR & paatiihgt legkooyte
adlgsioh evet tnuthb rEBBdncé Iaf aited dkfieation dﬁittlhﬁéﬂcﬁhleﬁsﬂ deBs TR0 nitgration
CD99 acts. s an adheS|on nDIecuIe Monocy

ocqrsig et nthmmatqry forty CHEY B13Y lsP sﬁwebgé o r&ewtmepgpf monocytes
(Sdeenet,200%). dlapede3|s occurs when endothelial cells
are activated, e.g., with TNF-a, |IL-1 or other

pr oCDAP |aksenilexsr 40 frdireettiofesin Treath @srulsr adbesion Wiagmanepwiation of
VCAMO 08PYS $as BRI BIGIRUIel '3l de Hinafind B0 ﬁlalq@ékeb% Wingott

across endot hel i al a resu
199% nBeshasd 2008)h teeruitimenta bf dhesdls dBema:decZOOQ);tqymicumeo pragfiction and

Mo O EIGHL NGBS TN R0, 41 AGEH Dy o
G%mhmpéer|tnent of nnnocytes (Schenkel 2002) CD99
al SR RLAYS Allisk naqm”ta' E)%lﬁ?onflf] a{}f&%%:}elf ascg‘le%; developed against

adhesion via up-reg u
d:lffeetmtl epitupks @fa(tmp but o'ﬁ}y‘:thi'de havegeah iteseed (f¥ubk dldckade omm‘w These

we P ek o). ReuPREEh Loz dPUh: B 8 e Pamseld
Eaélyoffh&e bht%oﬁiéé&ilﬂﬁts&falﬁsehﬁ&ﬁehav\fﬂﬁgﬁﬁﬁn 13Q0R: cRRE:. Other ant1 CD99

tosis o thy tes Pet t er sqn) Nunerous nou
m@ﬁapf that G B Pesd BUBYS ﬁl@geqﬁlavémd%% abvsmabbanted to: Hec2,

D449@66L8tMEM fa‘lermnb BO36aPEe IR, 6P9NDGt coty, B-Whi 1142, HI175,
have been tested for the Dl ockade of CD99. These are

FM9p HIGFhHIIED: 2083) andehd0; phatisanss ROUS inhibitory hagpcplso been
de:%fétrst@& wa&&’gomz@%’é%'vit} of é99§3(t‘i<lhhg°£t 4h mda@tme %953 (1998)).

i nhi bits transendot helial to some ext
Epstein dpary pirvs- 13fo00 progein i lodNRd) hsatalsc drethshaygreth ﬂlmctlv leuse down

S5O PRk A BB i B oo
(200006, C-20, B-N24, U142, H 175, FMC29, H1147, H170,
lel% arﬁeé\l (215 of ﬂ?:nhlsy ns&D%%a@%hg{sta%rdsAptl ﬁeumagc Drugs

been’

1. Monocyte recruitment

One preferred assay for identifying antagonists of CD99 activity is a modification of a
typical transmigration assay. Monocytes are in suspension above an endothelial layer

growing on a porous support above a lower well of endogenous (made by the endothelium)
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denonstrated to antagonize the activity of CD99. (Kim

et al., Blood 92:4287-4295 (1998)). 25 Epstein Barr

virus latent protein 1 (LMP-1) has al so been shown to

directly cause down regulation of surface CD99

expression and therefore activity (Kimet al., Blood

95: 294- 300 2000)). E. Methods of Identlf in
or gESRYR PRemoatiregtank  Fhempengryes thatsnd yg in the W&gw@r at the end of
the' R6dyUirk BBitte3ss ERBmMAEEr (RehpdasRhitGhhibH Ry hdtivk Qbf CD99 will

antag_gnlsts of CDO9 activity is a rmdlflcatlon 0

deqrgase Engimumpen fiorly thes Waé%%ca‘gﬁs thesmdetheliad layee | n
SUSHERRI Qéreﬁéaoagsabya BndoR m%hg &k c pmeg& on Byd¥fed 939@1 Eollagen gels
por ous support above a omer wel endogenou
ovéslaid wish brboediisl. | Gznn)lponz@ts of ﬂn@m@mqon@m BMErlatvtthm porous gel.
ARG SRS SRl o B ob ELpRO3UREL 8 pABus st
susﬁﬂmiedl,abd\se thatver nlwntibet. t@tﬂtlme:tmedumy i0plaCED th \thd hpper and lower

f th |

et RarrctEs Bye st fewh s pret o e MonbBhs. Vhidich Aregided o

theQbérSchamberC Uh loxde o Bécdinebdais e‘du&yua@'; l n@c?iobgatg eiusg el attadh to the
onents o

overlaid th fib neti . Co he cul ture ..
apifal §iefefe é\#é“t ?"&P’é‘e{‘ﬁt‘% t@ ‘B’&Fagg%" ‘élmterc‘ﬂ“ﬁ"é r’W&"PPO’e@/dmpedese
betivden eRADEOBEIAR|cellS [(4)Sddt@y Rfn eHeOMAomBLidl a1y &&BFenetrate the basal
surface of a porous filter suspended _above a

lanyipg, kBl Frosscilie dilfies ofrgeli aih (O dgpchciemithe fier gl and ster the lower
chanthegr chanbers to reach the apical and basal surfaces
of the nonol ayer. Mnocytes:-are added to_ the up

chaM@éPcythnOTOﬂ@EfOPhés bEeshby iolatpda Fompperinkewd bloqsl of healthy or
rhemaﬁws | a Ceﬁt ieﬁfég%rg Qo&dﬁgntl&daﬂbﬁ 'méﬂé'isfy@fseat%frc in the

the en mgrate to
presmeromealbqubarof jt@m@pmnund(ss)m ajseemay bbevwaem vireety of media

inc I%ﬁ{ . 8'1] lifnft &% cg le l\%ﬂlﬁxﬁel %Qtl{ﬁ\/ﬂl%h optionally
g@ﬁ%&, ané e asa 9?5) ?‘i

penetra Cros

- supipldmentedowith ehungand s¢réin dlbumuh fAﬂm Blllfﬁcn‘enﬂ tiere tﬁcvr trefisendothelial

d he | h . M
ridork Buteratly St G e FORTEN Bl prd PRAE 95 lator ugh 45 BFTA. to

renive@lahi yhopocytesor mhamphils Gulﬁﬂfmhecﬂb&h@&ﬂlml\@ﬁ'fdoe. 3&d tdllagen gel is

nraéggﬁfl lél.%? endo eerldis eggl?lg%lo‘ﬁ%ba e;ern?ds gﬁ teﬂw&g Te t%gge wgpdivalent
cattbﬂs Etfixed iR gmw‘rméwyd@fwaﬁ@hta FixiRg btitthens e tolk@bn gel so that it is
[imted . tgo conpl ete madlum Medi um 199, or RPM 164

casist P GRAIPYIates bR BIPBARRTS e HamadveRreSERb At tiFisht- Giemsa, and
mofihite8 bn $hidek it dRbt JbsERatidy plrefe?d?)?}eﬁlﬂﬁﬁ Rehbaki oﬂﬁ'cgr @§1h§ Nomarski

general Iy one hour, the nonol ayers are washed
optitsepna wh dissingvishby fheplanetof fms,rréﬁwge&ﬂynww@}q tbgt ae*@ attached

to &%Lﬁtpicgpélhfaé Hﬂe m@ﬁ %‘gmts ﬁﬁbéehﬁataﬁ’dvﬁ ?ﬁg&iﬂi{%@fﬁy& duafttifiable

agen ge use strate eris
megsvee) of tmwdgwwlh 1qoﬂ1@smtrarmag© of flmse honadytesconnduirophils associated

mtijllt]\nleam%nﬂflyer and tgdt)( neaté'ﬁg%mgﬁgr al d%‘ﬁXr‘éF e, t%e ﬁ%‘s%nement

overnig a1 ng g eng agen ge
of trinsirdgration is independent of the degree of adhesion to the monolayer.

Migration of monocytes or neutrophils can be determined in the presence or absence
of cytokine stimulation of the endothelium. Activation of endothelial cells can result from

contact with stimulatory mediators. For the purpose of the present invention, activation of
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easi er to mani pul ate. The nonol ayers are stai ned,
preferably with Wight-G enmsa, and nounted on slides
for direct observation, preferably under Nomarsk
optics. Using Nomarski 25 optics, one can distinguish
by the plane of focus, nonocytes or neutrophils that

re attached to the apical surface of the nonol ayer
el 610 aretosakly Frayls &0 PRITENAG ey Tokineg UG 451 FRAY Recrosis factor
(TREpaidlifefbuktd AQEMQr ation is the percentage of those
nonocytes or neutrophils associated wth the

nondbaiesn “‘epdothetiaheelinibgy endiurpesengin the avo Fadatpelial cells make
up. ﬁﬁé{e el wh}cﬁ Eé;%ﬂtmtﬁ’é’ gﬁeﬁ‘ﬂ?@s&flﬁiﬁs% (veins, arteries, and

ent O the egree of esion to

capifiartsishiequgh@o thﬂhgdm Tnoarthgitis havkoeyyas amigrate fiern thepptenlating blood to
e or absence of
ég@gglhe é?{nu thon %ﬁgFﬁkﬁmﬁ”oﬁhellunl Activation of

endot hel 2.al CBkélbrecanitmagul t from contact with
stimul atory nediators. For the purpose of the present
i nvéndimiar, traasthigratioh essapan Bel applidd toB Ilynmhogﬂbs geshly isolated from

oL MY 3 ALBIEAAC Ll LR THUEI S s are

unor necrosrs tactor
all¢gwdd ﬂ))settl'EI’oa do&ﬂlmn'f emideietiel maﬂlolmfsl dt Bﬂ%(é uothel ipnesenee or absence of
ndot hel cel.l s .mal

ani he art. U ..
tesf FBRE. Ui S ancoy i o ariey O rpedta i niaB, bitaiot mited to
coMﬁ&befhétﬁth ISIS&!ﬁrg(I\dBSI &smmtago; @ﬁl,oniﬂl’yds;pﬁlemaﬁﬂeﬂ wathi ie8dan serum
throu (<] 0] . n artnri IS euactesm rate
sl RBRTG PERGIFE (MG 151 GRS PotheIh T EEI BEeaYpne. hour, the
modORK Ers hiteyasR Witled Stl#tor, Suchaf EGMARID @oveany T-6€llslstill attached to
recruitnent A simlar transm rat| on assay can  be

theapinal suface If 3 sppsraapt ssed é%w,bstir%% Banqlaysgis then rinsed with
ph&%ﬁbtg B@E@rlad bhigodi tiwlaﬁsﬁ{ LdipnOind iRy ﬂﬁélhﬁra@&ﬁ? e O\At‘l'hg{t Fixing

isolation, purified T |ynphocytes are 10 al
strepgfhiens therrollagen| aghen thehilds Resiar 20 mepimslatey oFhe Iapn@%@rﬁ ﬁe stained,

I enge
pretfngsblge@x;ﬁs S'Wx?%@ GiahS CRf m%mtt:@?h ﬁlﬁgg)ﬁﬂrkﬁl%ct Iﬁ{ﬁﬁgl?,yﬁeferably

avarletyo IaII’ICUII’Ig
undlgr AN omsgski gptw@oh?pingﬁ\b)maesh apticsMagicamdistrgguishbyrdmpplagef, focus, T-

I I
oo L oA BRI AT U SEEEP B s, 0t v
trapemeratddl yA cqnmtiﬁah]le md:ahure aftraosmaigetisn asr'éne\mmlamtdgw\pf thosa T-cells
che] at o suc tar ve T-cells stil
s el il oS Sao ke Bl e Delefinbeatie B SRS o ve
I S Migatias ofl lscdmlstdaatls: dbtbﬁmmsmm a@yeprebenct e nabisenes esf cytokine
oo B b R DS 2Bt v

stitila@s?g nheQisord. heolc el RGFIIe B8 ltheS PrebeRinviehtidng aBdaLi6H of @ndothelial
mani PUI ate. The nonol ayers are stained, preferably

celfj RraferAbl Ul Troms coniach Wil Fariokies fich a5 Himormeprogis rf@éqr (TNF) and
intoPs& Oy, preferably under Nomarski optics. Using
Nonar ski'_optics, one can distinguish by the plane of
focus, T320 dl#vitse Tiegll Pxpliferatioaiched to t he api cal
surface of t'he nmonol ayer from those that have
t r ashiPigrrad methodfoy exainatingaptagonien ef FRRIQactivity is through the use of a

T-4iPREMR7 LY wilete B GcRREE N RBReOfy frifRfatida 6fTIR1s. T cells are
derived from healthy subjects or rheumatoid arthritis patients. Preferably, Thl cells are

obtained, however, any T-cell population may be used.
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associated wth the nonol ayer that have m grated
beneat h the nonol ayer. Mgration of T-cells can be
deternmined in the presence or absence of cytokine
stimulati on of the endothelium Activation of
endothelial cells can result from contact with 25

sti .at qr i at or.s. ose of t resent .
" Biifsoh gt BBl is ndissi 0 sBrIAing 449 T opi Pk 351ayt-CD99
anti‘lﬁaylhh:ﬁ dckioares omoacén ‘ﬂdet - &Nt\?ilﬁlﬂﬁﬁ%&o%léﬁg Iﬁ)l‘irilﬁluﬁﬁﬂm al.nd other
i nterl eukin -

fact T
hSGHaIg oot S esrat e WA A BAR Arecpomtetth Get oy CD9S without
bloSMia} wat oﬂgmamraag%hxtm etitolP Sudclsl ¥t BOKﬁs fnag e UMddd"Fith the

use of cell activation assay, where
antizeDOY antikody ite pefentiateingyationoif itfecF-geliso An gdditfors eh¢micalBtimulants

such®s BMATE ioflGlcie Gpﬁaggg*,er %@5@/ besl_EFédg g.ltﬂl-isﬁ{grl“e-@e%%é Hrfulated,

arthritis patrents
theopallsi aredpulsedweritbra RINA lﬁbdelﬂlclpcqsutiataiedmhym;dixtﬁe [methgll-3H]TdR

Ao EMN, e b LY 8 RS9 B, e e

inctlvedd fort 12vat2dshditd haovestel eand -the Irhdigdctibiop colrteic Ki The amount of

nor ra nd o r ogi cal activities of
racB5 Ry cRel b BRSu R0 S visB IR blor o act i wat e CO05
W t TiginhibltioacdfiT el prohf%dtioﬁn;ah by thedNasgddédd-Yyac@atih® YT cells

forddt, %‘3&9“% %glbh?tg%ﬂgwn@ m@f@;‘%gﬁ fﬁgl h%@/’%@ eqrle'gammlﬁ) and an

ant@gdalist 0P TDIY hetRiAantHodér dtHeP motedald).aThéMYdRA! proliferation of the
i ononycin, optionally, may al so be used. After the

purifiedg; gells ggnebesaspenspd ysing the dspay nreviouslydescrhelsed with a

DNA | abgf,, syclapstivhdidd ated thym di ne [nethyl -3H TdR
(Arrershan) Al ternatively, the nunber of cells can be

di r gedthet n%ﬁkﬂ'dtfﬁﬂevamﬁn% SlthgonRtsor OMﬁh%dlsfﬂﬁ'Bué}'zthe usfofa T-

hours, harvested and the radioactivity counted.

cellyagbiyatonopssast o Treslh epivetion e3p boepssssd &y measuring #mmr@ﬂuctlon of
cytéMding/ hfR BB bSthe el BiRIalint AnACT999 £1%8%tahta1|: %ctlvatﬁs C]P99 on

roliferation can be then assessed by I nc
the degellgvitifoyt blogking lznmhkiun@nmmotb@tnhyaomcnhﬂcampyofCD99 12E7

andafﬁQ/}TR§Yaré %M gctﬁg?e! Eﬁ 9f &oﬁ%@fgghﬁ% ?Hfrﬂonaﬂy, an anti-CD3

antagoni st o activity (anti
antiyody @lmbeys €lthe OKdSi nhaalbepadded fvethatheomne(ﬁDQm anntmdyl thi pedentiate

188 868 R0 R RR o, Bl B IRR b SRR o ipomen

optiewally,) amby plsn bagoeed.s Caltafe Gipefthatntsi wiet }zhenshetrbdswdg Bnd lt§tokine

confirepien BeduusBivng) bl rhe’ PROVEHBIELIS sopich LS,

CytTHei mﬁbﬁifoh fbf ’I’Sdellrﬁldh%bﬁ fasathedsied By“c?iolqn\élrﬁea%eﬁ&n be assessed
antl-CD99 y that activates CD99 on the el |
by Reyhtng tbﬁl stimgplatern gatibrdy Gh2Ed and 382/ TA8 for example)

andPA St oAkt %@'Cm hotivity ngﬁ%dPQ% Qthet %ﬁec&ﬂe) a%e?&%ﬂa_df‘%ytohne

are known to_activate hout bl ocking it
prow&pg akthe yunﬁqgl ‘B egllscapbe assessed using the assay prevmusly described.

The term “T cell” has ordinary meaning in the art. T cells are a class of lymphocytes,

so called because they are derived from the thymus and have been through thymic
processing. These cells are primarily involved in controlling cell-mediated immune reactions
and in the control of B-cell development. The T-cells coordinate the immune system by

secreting lymphokine hormones.
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anti body such as, e.g., OKT3 nay be added with the

anti-CDO9 antibody to potentiate stinulation of the

T-cells. In addition, chem cal stinulants such as PMA

or ionomycin, optionally, may also be used. Culture

supernatants are then harvested and cyt oki ne

con entrﬁyl on nmeasured using a nethod such as, but not

t ed Yisthedsafihreatment) s, 25 The inhibition of
tlvatl as. measured ine, rel

canﬁ’b"émgf?% et iy SRR gt et RS ot Fradohs sptom
of sl Hflafinfitoty disdabt) dyic b Erhe@igtoidBaAth, fcompaasidBknistering a

and an_ant a%}ynl st of CD99 acti vi t)&éantl body or qther

thepppputically tieqties auaupphin agteeneishef GRdetivity fo afpajipp having an
infREM e HideaSe! Mhe GAENRGH §§§ eia?@ﬁ&’esuﬁleﬂﬂgdé hﬁ" #Afevidling at least one
previ ously described. The term has or di nar

Syrpitam; of ghqum#m@ arthritis cqmprsing achmelsmn@g aélsermeutncally effective amount

of %,r}/ X%E) 9]%8% Qc ot E(g% E&%epﬁi@rﬁx‘gug qgc%(lﬁlaa;'tﬁn&? rTﬁ’e sgxtagomst of

CD9p acterati mgybe'ﬁhmdelnmmdesc aikorpniattemolegule uﬂm:htve dA ipreferred protein

: i . - t
el O bt Rl Ok STRAGILER RS BB8aEE nhdlfc acia
antagwlstsmmmﬁe &;{B{teﬂm_rlbylbtt&e cn{f eilubh ghé gaﬁlak:bdnﬁg {I'DIS;?D NElse invention
Met ho men n an r as.pec e )
als§ RpRormRes et &F FRerRe o ol cTRey: drehidicet deasins
carﬁMQ@ﬁ@@fhdﬂfon&ﬁdhﬁéﬁM@b&aﬁxh@ HasecontSéiﬁﬁtl&Sm synovial tissue by -

PTGk ol A6 SRR o SRS APk G

CD91Q odfipoimd Ysefi if thinb &ition Ra¥dnligisBRedXol arﬁdtléﬁﬂﬁta%éfapeutlcally
di sease. The invention al so provi des nethods fo

effegfive dpsa byng madiqally secepighle rQWqﬁ £ SemapStEabien sugtopciorally, parentally
(e. 2 tilirdrbhsSuIBATP ikt Bfbudg M bk Rleb iy, am& SRBEATNC atlrelyn\édermally,

effective anount of an ant agoni st” of 9 activit

recfaﬂbaw whelation, anshthe hikeindhe desage rangp afeptedrivill depeadyom thet route of
adrﬁﬁhsicr%xganﬁ%'tﬂé §g3éh\9% %P@c%fd%o%' eg%lﬁt:&'b%mg%egte@r

nol ecul € 1 preferred prote
ant ¥Yganvisglelivery gystearst arblmwn mﬂ@npheefsed tobddmipister a composition of

n Lr acid 10
e TRRSER T b Sl bt iR RGBSRl ChlGoctaups, pgumbinan
cellg eamb@mﬁmhpregmﬁm coﬂibe.mdmeeelitomedlabd; endnegiosip Q@S,&Sg Wu and

Wi ORGT oeh G T af LAg 0 CRREF N Gha M BLq s gpet of o

retxdeieﬂe@smhgr Wéctér, @R Mihddat ofomtrbuctiph uélade, thu Stk nbty limited to,
i effecti ve anount of_ an

..adm njstering a therapeut caII

mﬁaﬁmjo i u‘ém@raaeg a't‘ eea'ﬁsp Stbrytageus, intiapasgl, egidural,
and d1¥160hie® Thie ToMPoNitinS iy e a&ﬁnﬁht&@d b%ﬁﬁy éoﬁvéhlent route for example

therapeutl cal ly .15 efrective_dose medi ca
by infudon apbelup dnpdions by absomtion, through eﬁﬁlaqhabgr wawu{aneous linings
adrgnthadosy, le ,

(e GARENhR oL, o i i BT o%%ﬁ*g 4 ) SCUEDEY tosctrer with
otherchilapicglly #njive agentsaidoinistration lsan b¢ kystenti er H)@da@eaddegeﬂ may
be %%gﬁgﬁ%t %L%ué:g %%ﬂlgﬁ{ltﬁﬁ&f ! o%\?etnlﬁérrl] m%?[ﬂ %ﬁ}aﬁ ?érkro s system by
anyb enifaple rede.ethcluding intraventricular and intrathecal inj ectlon intraventricular

injection may be facilitated by an intraventricular catheter, for example, attached to a
reservoir, such as an Ommaya reservoir. Pulmonary administration can also be employed,

€.g., by use of an inhaler or nebulizer, and formulation with an aerosolizing agent.
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Various delivery systems are known and can be used to
adm ni ster a conposition of 20 the invention, e.g.,
encapsul ation in |iposones, mcroparticles,
m crocapsul es, reconbi nant cells capabl e of
expressing t he conpound, receptor-nedi ated endocytosi s
see, e. Wi and Wi, 1987, J. Biol. Chem
262G442§3gh@1312)=e“tl§8’r§?mm¢@ﬁ of a nucleic acid as part
of a retroviral or other vector, etc. Methods of
i ntrodudti on Amtodigs  but are not linted to,

i nf ranmusqul i ntrape

g [,
: ARSI R GRRIEI) P ARG 5, @psjonalpgonocionsl,

ﬁicorlahnd&lo UWhRSanizE €orC QARRSIL t ArdibSdidRY sPigleddRiin| &itiDb&ds, sFvs
conveni ent route, for exanple by infusion or

framn&% (aW)ceagments, Epemepdoprpticssh bVWr]iﬂ!i’gfﬁ‘Pé‘-‘yﬁ?l% bpyagy, aghi-idiotypic
(anﬁli&\P%l@&ﬁeysaha né;ng,? -bﬁ]emg ’fragl;i/l@lllts TYE Oy erqﬁél aWE  which

I nt’esti nal nucosa adm ni st ered
immuapspévifically bind totGTR49 mdcieligw@afpsshyg &9 dhe deap "antibody” as used

BT BSARA, BXRLE Sl ARl Spions o
mmmtmmglqbuhmtmoiaculcst 0.et, heoleaiidsr thht wenteiousn sptigarrbimlin@Osite which
1mr A sgf%'lc:;]écaﬁy elinﬁ]? (.?39gnnc Udlchgs I ?éregsuagg:dﬁﬁul ’f'h %uhlurr%%%/lobuhn

eca raventticu I’nj ection
molreuleaof thie timteatdoyandlie d)frﬂnyanmr(Eng dgG algEc SgNicTghr andf IgA), class, or
exanpl.e, attached to reservoir, such as an Qmuaya
S“brcé§sre?tj\}'ﬁlp'l"f“°¥5§ﬁ"ﬂﬁ’rﬂ?lﬁc‘§edm nistration can al so be
enpbgslysichal tibodiesd Whithemayf bamsedl Hal e methoddof ithe invention are

and fornul ation with an aer y4 ent. 24 G
hetpRrgsneate BPRHationg Ay ipods, Frol 60& Ai?flgﬁﬁ ogy the, 6518 i ipumunized

amﬁlfalst W@nbﬁhVﬁﬂaEédi’:?es el ugBwn tiﬁtth@ra& &&y bd HcdeRr productlon of
ycl onal monoci onal bi speci f hupman, humani zed

polas@o% iaEpdiesain ¢ BYY Ko exm}@ for élrf'apﬁedaﬂmbqfon%gﬂor@ke@bodws’
varub had TRiMats, idd@ing bt hBOIMRMS o hBHRE Bt Sralt oY e&flbd¥nrBunized

Fab expression library,. anti-idiotypic (anti-Td)
by injectipe itk £D%rd aelpnmwe therenflVigions gﬁ tssn@fbea\ﬁsd {gfincrease the

BB S e ENEE SO, R RUEPER i o

Freluadeu(wnnpdéte rapdt mcompictn)ogiuotrall Bels rsutha@alaésmaum hydroxide surface

act{.r\rrgl f1|a¥ lys eflec u|pgu§5r%1§ g?ly ﬂdl%ggé‘%p&és Bil emulsions,
ke)thioredlmgst &bmecynhinsjmmﬂ'ophmuln ashpatertialip Iulsgfubhmnml z(dﬂ%nts such as

s ST SR A UL B e o v

kndvaxGn th&&rt. IgM I gD and IgA) cl ass, subcl ass of

irrann&gggl g‘g‘g Hbéa!@ew&cﬁ la S ?Ilf ﬁ]&?h{e&&al éei)?etﬂh invention are

hoﬂﬁ@ééﬁé&ﬁe UHioR® R atibsdiss f a?:}ﬁhidﬂwya:ﬁ@brﬁc(bl escD99) For the
derived fromthe sera of imunized 15 anim

pupases of Sipinyentingra snorwépmal m&my i§ aptpatibdy, Prﬂ%}ve%by adpridoma
celf WiethSlE o?'&l%ﬁ%ﬂi@f rh@ﬁbc%al ty%gﬁ oﬁﬁhg ‘i&%&ﬁnat QUERRell Imown

For exanple he pro pol ycl onal
to thnsd dkattidan the art, e. g by the fus1on of an antibody producing B lymphocyte with an

immortalized B-lymphocyte cell line. Preferably the monoclonal antibody will be a murine
monoclonal antibody, a chimeric monoclonal antibody, a humanized monoclonal antibody,

or, most preferably, a human monoclonal antibody.

25



10

15

20

25

30

vari ous host animals, including but not limted to
rabbits, mce, rats, etc., can be imunized by
injection with CD99 or a derivative thereof. Various
adj uvants maybe used to increase the immunol ogica
response dependi ng on the host species, and including
but not limted to 20 Freund s (conplete and

i ncOnrecdonal antihody) (mgd) do SN £an Be PRSNFTR% DY YR prpe technique
kndWh [AGE art Q\Qﬁdhvﬁoﬁﬂgbsﬁ)?ﬂﬁ‘ﬁo(ﬁ% @lsanhy&ﬁ'l rﬁ&lb&ﬁ'ésrby continuous cell

pl uroni c polyo pol yani ons, peptides,” oil enul'sions,
lingseipheiliarg. | These mbﬁe@yhmermt lmlmttpoﬁlﬁérybndorah technique originally

de%gggﬂ?){ %Lﬂgaﬁ éﬁﬁq\/ﬁﬂtf&ﬁgr | n) i %@tA‘PQSS tﬁ'esmog%ent human B cell

nette- coryne acterium parvum
hy@idpmaatﬁcmﬁam {Kertor adtsd., W88, Donumplogy Tddey a4:72), 26d the EBV-

AR ESRLAES R 120 o S B EEP A, A

R. &izs, Inagpre s 7{96) zSuphiaﬂtibodieamaﬁbt ofyary inenugoglokalldS]ass eluding IgG,

of this inventi ocl onal .
Teg e Bk K0 D, st reonst ot By ot Pt he mAbs of us
in they 1_hvengbﬁ hag bﬁ Qhitivakd ﬂz%azﬁbm&gﬁ hapal . .
ant ody- synt hesi zi ng ridomn cells are we
gﬁmgt{ lengleantibpdips, & tma5é §. useghyn {th, method 6r?f d%le gyention
moi’cﬂi%' BAQAYe RStQENiIEdNS, Rirh M ROREIOnE] MtibBdigd or3¢himeric human-mouse (or

i mortalized B-1y hocyte cell line. Preferably the
othepsrseiedaenoglenplystivodips. Human monpglpreb antihsdise mapdie made by any of

nuﬁ%h?%@ﬂm &s@&b&ﬁ é‘l‘ 'Fhe'E’t"@‘"g' GRAL oA '19@9?’:0@1\1%1@5%? 88. Us.A.

monocl onak ant | st prefera uman
80 BV cI3dEakKozbor Pbddy198251mmumb®EIT®daY 4,a71?t-i752$cmil§i Qlsstp et b, 1982,

&%Qﬁziﬁ pared by using any technique known in
Mt'e a 5]'l\'/\glf’:cz'h(grOV|des for the production of antibody
nol &belimyentinn promides forube osd bf functiewlly actiwd fragraentsT egeatives or

an%lge]%s olf’qgtl&%es %Iﬁch ﬁmdno c%albpb&n% g/})e%%) %ﬁ%ﬁgllmﬁpﬁsseip% CD99.

hni que ofri gesers
Fu(m‘l:Bﬁzﬂly dxaitvel maﬁéﬂxat tl:ﬁffrafgﬁﬁ)lt, dedventiv® be ana&@garst ablrutveslicB anti-anti-

ceII ri doma techni Kozbor
S, AR R0 n e et e, ot s ey from which the
ﬁab@gﬂif&dﬂﬂ%(@| afalof 1§9dA|en,vedl&35gnR LlMJ Spbbiﬁ&ﬂﬂy,/ﬁilﬁ piwéit?? 9eg)%mbodlment
an ncer Ther.apy, an i sS pp. - :
thespptigemipty @6041 d‘ﬁg}? e e W%%Wg o Fisisshiermay decérhanced by
delefisi] bElrRGew & andl ONR defifencdsOfateie C-lcaindl b MBYCDR sequence that
subcl ass thereof. The hybridoma produci ng the mAbs of

spegifisally recppmizes; the antigesn Tredptapaing pvhicky SDKd sqqenses baldothe antigen,
syﬂtﬂeﬁ\é'ﬁé t1dé's0c0£|fbﬁnﬂg W?E’Rh eeq@é?ﬁ:ésb&ﬂl' ﬁéuéf@a' %mm Q%ays w1th the

used i n the nmet hods o I nvention 1 nclude
antiggn blyjany biading@ssay mmathodimaws lirothe brt 412 the dBlAsore |assay)

chi her Gl .

o O TP P 0 e BB IS BBl of e
invantyoncsfuch ag, bretr o $intied 1oy iFgahd 5 frkgroamts, Mlhldhhentantthé gargpble region, the
. Teng 1983 QC tl.. Acad. .Sci. U.S A . 80,

g oSt b s o om Bymn TR, Pl 058y by Produced oy
pepsihr di@estion bf Ghe atibody nadlecule] 3P Fab fragrvéritd). witicly yabe g&érated by
red%lz:i:rlig)the disulfide bridges of the F(ab"), fragments. The invention also provides heavy

chain and light chain dimers of the antibodies of the invention, or any minimal fragment
thereof such as Fvs or single chain antibodies (SCAs) (e.g., as described in U.S. Pat. No.
4,946,778; Bird, 1988, Science 242:423-42; Huston et al., 1988, Proc. Natl. Acad. Sci. USA
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The invention provides for the use of functionally
active fragnents, derivatives or anal ogs of

anti bodi es whi ch i nmunospecifically bind to CD99
and/or cells expressing CD99. Functionally active
means that the fragment, derivative or analog is able
to elicit anti-anti- idiotype antibodies that

85: ﬁ%’é%@%?’r”z and Ward ghhal-» dﬁ?? Jurtre et ot a4 OF EBY ather mgigcule with the
sanfpelibiReas e Mlﬁgmthe Se&dtvat i ve or anal og is derived

recog{hl Zed. Specifically, in a preferred enbodi ment

t heAgditiongdlp; @PerbIG%nttfﬁé ¢dy¢sOst}obeasmhlmm dniymergizes imqnqclonal
ant@%gﬁeg Ulen s §b®1at fit eg%d bﬁ/on—tgﬁl t rﬁf WhicTEMOhK 1R using

sequ term na e CDR sequence
standand recglpbmmﬁtl RNAI Vc}nnqmg rdre exgthimh dmeasqop@ehthe Tovention. A chimeric

Ch )
antﬂ’oﬁ% Hglem‘gﬁﬂ oes cone?a% %%n{)%‘g %s%‘%lenc?em ammab%’emes
sudhsasdthose vitgy # adatda yepion ﬂdfnvbﬂl eron? a2 ratinegmondjorahynd a human

bi ndi ng,.assay pet hod known
imgagbia Sl e, (S GLES o D1k Bodia, 9 f567; and Boss
et 411)¢).81dRt. N g8 8397, Ghhith &‘e aﬁuonmﬁe@ﬁereih btyheferdnﬁél Bithéif Bntirety.)
SUChgf but not |jnjted Eﬁ F(ab' %2 fragne i .whi ch
antibpdies, are; antibody, mejegics ff‘H’é nof-hyan ﬁeﬁ £\ pgngr more
corhS18ineitarfl) defeBin{dake 4ORRICDIRY) fioheihb aaY YuahiRigcie@ Bade framework
produced by _pepsin dlgestlon of the anti bod

regiRm fsen p dumgn dmmapoglobidinaneleculs fiene-8a Rupd. FehdiahNad S13§5,089,
wh?b% is qgéb‘f'bd?&e& REred! Y |r£fe1q:ﬁcé){d Hg%ﬁtu@%et é\ﬁ:hﬁfhﬁﬁer)czand humanized

ragnen S. he 1 nvention al so provi S heav chai n

mozpelonal gmbocihapm b¢ prodycedfbyt mombmm éﬁﬂége@mqtl%elmown in the art,

: for'lz&\éﬁlgfe' Qs@nrggﬁ'lé: %’1 Idﬁﬂc&h?@%é’@g%§ 6%0%6913 European

Pateats Appheation n 1&4 87; Penropddo. PatdntO Mp]lc?@on Bl?ld4961 gﬁgopean Patent

Ao T8 S e N 1 P e s

Patét88pplsatian £253R4; BetterS54)al., A08% ricientd 240: @4 le4BeLin ¢thal., 1987,

Prden Sk, SR+ BEEN T4 EE R Lkt L3 2 26; Sun

et s 1987,"Brot. CIBI&BdA&HdnBBi y.§:30.\ mao@omamlshmta bogl, 61987, Canc. Res.
risin oth man and non- hupan r i
i Si.ng hu hu %% tions, 9§\§1| Clblatl Cancer

4783??%%@ PERPd < ak r11§855N%ftlf§r§déﬂd614é%<ﬂﬁ*B awet A

Inst. %@h@b’ﬂ‘ﬂ?@ wxﬁsdm 14850 S¢ibfe 2094 n@opiz(ﬁh@l bﬂYGMS60Blo/'Pechmques
chinmeric antl is a nolecule in IC di ff erent

4206y ViSoRat e 5@P@|5»538d1<fﬂ%m - £ 1986 Metueen3 Ha S 2536 ¢ Vedoeyan et al.

(1988F Reidseet 3Ha¥xﬁd']§eﬁle\faert'a"libll988' 99i@MuAS! 1Y EAoF3LABReach of
mut i ne nonocl onal human |nnunoglobulln const ant

whichds @'norPQIS@é he@lxgby re@mcp injitesntizgty.. U S. Pat. No.
4,8 _
whi %E gl@ %1}1 ncor por at egg ﬁ%r%ﬁnﬁcuéy re?%?bcleér?%é tﬁeﬁ%ﬁg??rzamem of

huaan patiehtg. Such(}nhbmhesl caadbe epmdmb&ddlsmg teamegeaivt miso d&;hich are incapable

fm)I ecul es from non- rﬁ cies (g\( one or which can
of CAPST Mg TRIF Y é‘E{‘l&P‘Fﬁ A “i‘ﬁ BYY 6WS St EORY t
expted3- liiBAheaPe @hé Jight dhdin fgendye Dhe Kranﬁgegicomlcé rammmmlnmm in the

corgTVRE S T SSHLS S5 5 SRt o B vention.

Mc{]r@aeﬁaﬁ %gbbdied e bp8hY the RHGFNCEInTBE iobtadied using conventional
umani ze
hybridoma technology. The human immunoglobulin transgenes harbored by the transgenic

mice rearrange during B cell differentiation, and subsequently undergo class switching and
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nonocl onal anti bodi es can be produced by reconbi nant

DNA techni ques known in the art, 15 for exanple using

net hods described in PCT Publication No. WO 87/02671

Eur opean Patent Application 184, 187; European Patent

Application 171, 496; European Patent Application

173,494:. P Publlcat|on .. WO 86/ 01533; U. S. Pat.
SOIRgfIC puislign. chws, psing pckn? tqﬁaeem, i7\SpPRSERIG tnpredusepthgrapentically
us@ﬁt @r I 1 GntibdiedN t

60 1, Tt ang 109 o SAAIRS AARARE) o il pocucing

h“IEF“b ae&lb%}les sepolynberg, and: Fsaeb| (19993 dnt3 ReY- FomenolSid 62@3) For a

d,@ﬂ(ﬁhh &Q87 of BLRC 4
SR o gy N6l 5 il g v
moggclepal antitpdiss amétpmt@cob‘mr pzp@uqme suchnahtiBbdies, ste, &lg.,,U.S. Pat. No.

S5t s ke, G680 5o 0 STBRAPER ADTES D011 o

U.$BiRst. Té |5r5|4§|,1896; eadh efiwhichisSncdporateliiherein BPefaade id its entirety. In

. al | 6 ure 321:552-525: Ve an et al.
el AR SR IR Gl 5o s
Califjmandk engapd &O;Eﬁwde Gfknae asbodies didéetethigathst $selected antigen using

or ted here reference inits entirety.
tec%bﬁ%ﬁ’)o ? % %}'ﬂ%ea Boles ar e particul arly desirable
f Oer]hﬁlE:&BehlIm;ﬁn 4rfti®88ie® Mhichf recdpiiFB . Rddcteddphiop egb'&hbe generated
.antibodj es can be produced using transgenic nice

using g techpigpe piterredyio asy grided seleptiond J dhis aaproash éﬁmsqsmcm-.human
moh&adnAl amtboliy, B, £PBRLASarliBHGS is B4l t§V3hiab 1EARIecBSPLES éonépletely

human_ heavy and i ght chain'genes. The transgenic m
hungareantibadinieseanizing the sarge epitnpaelespersiet aln (MP#hBia/tsdinelogy d2:899-
go®Ntigen, e.g., all or a portion of a polypeptide of
+ the invention. Monoclonal antibodies directed agai nst

the ant igen &anmplatiobt ai ned usi ng convent i onal

yb dona technolo y. The human i nmunogl obul i n
a&% etgmByPrewéeSt mgthede af enanpfagtaring ar drag gseful for

ﬁeﬂlﬂg 'rlﬁkﬂmﬁtd?@!nlt}mﬁi fif SNERLb aﬁﬁ fx}i?rﬂlg §HO ﬁﬁ%ﬂ? g{ FXred in accordance

ergo class swtching an mat i c
withr e wormyjationc echnigesshtoi qll%‘ldel & Comptpmmm bilibleofor oral, topical,

tra.tﬁﬁ%b Secttzheﬂ H]%Qltah&r? \#ayentel(‘:ﬁ% a¥eh t%tg%ug':\gg{/ %? gr}tragentoneal) .

anti I es or an overvi ew
administtatiinnend the dike. Retailod guldmcesfmprbmbgrcgnfpndtwiw&z‘ahe invention

t F t al,
are c}t%?ﬁj r;e%ﬁeng tﬂeggmég Eé: Féégn ng % ol; %ef;ﬁa“caf Sciences,
Pu‘tﬂlshedbbjdltles Mokl Fubliztingd OoQ nBtodn @A asl(b40b0d1h€§)eﬁﬁ1@nt port10ns are

%W a s. f.or produci ng such anti bodi es, see, e.g.
PHACLRETCINGY TelCENgS s 126; U.S. Pat. No. 5,633, 425;

U SLImPabses e .mdtiple Uo8e Fornld. &2e ddafemplied, adOdsrlHd acﬁ'ﬁgtages in
Pat. No. 5,545, 806; each of mﬁlch i's incorporated

CG“ﬁ’élr ‘é#llﬁcaéfe?“eger ekheeinih dpses WeRldj ¢ontajn & predetgreminedh guantity of an

ant@ﬁﬁﬁﬁf EDHPUsR vy cﬁggﬁféﬂxto ﬂrB&uce (tg £ QEURA! efr 9@% i the asggmg of

npharm (San Jose, .) can be engage pr ovi
trearm&rahelmﬂt%@mhegs dmt@cmeulplﬁgdmsﬁona meay detradicahirlygesaful when

muM§1e§ gf s%@ Hﬁs‘é@ R lﬁ%&? r%io%ﬂs%éa V\%r%%lhﬁﬂtto d85Sk! tﬁ’eeges%?é) er{%g g Either

man an recogni ze
of tbfpﬁ timpw f9ans ey bavesspetifichtions that are dictated by or directly dependent upon

the unique characteristic of the particular compound, the particular therapeutic effect to be

achieved, and any limitations inherent in the art of preparing the particular compound for

treatment of cancer.
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using a technique referred to as "gui ded sel ection."

In this approach a sel ected non-human nonocl ona

anti body, e.g., a nouse antibody, is used to guide the

sel ection of a conpletely human anti body recogni zi ng

the sane epitope. (Jespers et al. (1994)

Blo/technology 12:899- 15 903 2. Formul ation An

as pék tnths dasg Vil GIKR o8, therapentically neffestys agrount sufficient to treat
rhéBRASi@ Githiitis il BsubfebiOandSRdydontaH frofnrﬁ@ﬁt' 1@ td¢ 1eIO"BE 8F ompound,

arthritis in a warm bl ooded animal. The drug is
forsxamaleaiont$0e 5 @Mence with known formul ation

‘B AR OO bl B v

roysae pracedurks @iwnhammnmu&l composition @d:apted ifor iptravenous administration to

i r.a | one ration nd_t i ) . .
hu%egil &)I%E%E g)(}ncdx gha?rgg&eg{rugatrl) a<1:r3mﬁosn'.10ns fgg gjﬁﬂsolﬁg d.]il’lHléStI‘atlon are
solutivexih isterile mtmé mqmdusb;ufﬁeewﬂiewmeisaryt the phﬁtﬂacmical&bmposition

magfdlﬂgqt $ Oﬂggef {ﬂhlgzq_r%ﬁgn A lg%? e @8{;‘ ic SIJEE gpoec%Re to ease pain at

thel S48 th&"hlqemht Goreandllyp et mg:m&eﬂus €re mrppnecp eiktit 8€habél o mixed

by reference Unit doses or e forms are
toge iﬁageeg » dPF EXFRIC. affy ﬁrf{'&glgg’%ﬁ ed qugpilay qr water free

coﬁdehﬁht@ & a BBnictioSIEy: sediB@ cotthiherkAsie aé/\ﬁiibxﬂpcﬁﬂ’@éladaeheﬁte indicating the
pr edet er m ned q&sntlt of an, antagoni st of CD99

quiRity of aqfive agent! Wherg thocqmpreaiiion is iedecpslgrinighgred foy dafupien, it can be
dlépgnsteﬁ‘ QviBehd iltehiGH bothlE @akthiith rﬁ&ﬂ%ﬁ&l"ﬂcéﬁhﬁhr %rﬁdeswat-gp Br saline.

I'tiple dose formmay be partlcular usef u
Whﬁw thepompositfionsis adminigered By mmctlpm,@@tamnnlle ofi sterle waggrdor injection

or E U '051?96 ;lgrgwﬁ (mo%ﬁ tﬁmﬁféﬁi%htrs 'ﬁﬁ ecf':ﬁrfop W 'ﬁﬁtﬁnﬂfratlon

orns may Have spe |cat|ons t are
d| cﬂ‘at: énhgblf thpmvﬁuheccdnwed‘expreﬂﬂlwas ngploal or sdlieforms. §hgmaceutically

' i cul ar. Go d
aofeAbRCRAL IrhldE e (olfncl il 408 o BERPRYI P rom prachiorc
phbsphbltltatalcetm okalive tagtatic iacids, hete.,camkd thbsepfonypalr willy cbtivas such as those
4 ar.t cular coqu und for treatnent o éfr“ 28. A lami
Yﬁdt OB 2R | PORSHE AmmopiEy LAICtHY Sﬂ°3hy X4 ipgpropylamine,
mahylatﬁineﬂ}éﬁlyl@inﬁi&ietﬁﬂot, histidline, pheaimefedt.d arthritis in a
Sug‘b %ﬁgﬁﬁlg@ 1&%& @y&{e,gg o abgrtlé ogaélg 11%3 s%llct)q%?eapgmulatlon as an
ingR6teile tdbid, £BhQd] BB, cabsiffe, Caplet, Qﬁxﬁ Déushenvin] $yeib, itfouche, wafer,

fornulated |n accordance wt routine proce ures as

lozgngs apdrihedikei @&perel%hﬁb%mpstéﬁm&aﬁw@ai fognulatier ig\Adaklgtsor capsule

(in@HAARI1 bf %lle@ﬁ‘ve‘lyodesmﬁﬁﬁﬂ aP8h REaE dokYEY &R ).Y Suitable formulations are
phar naceut i cal conposi tions for intravenous

preparedninsaceendprns witle 2 siendard Gwmulating techpiques asilable dchat match the
e ) r
chAERNEs BE e LompBif  IECREG w0 A BRERULR sppropriat

commb@@gi anesthetlc such as Ilgnocalne to ease paln at
the ThE ‘f %}; He vHr c():nt1 | oudd {a@llcﬁ? e Ha be égﬁstﬂe%r r%ijelaseenlgrg’paratlon
are supplie er ar a or Xe

The compound may be enclosed in a hard or soﬁ capsule, may be compressed into tablets, or

may be incorporated with beverages, food or otherwise into the diet. The percentage of the
final composition and the preparations may, of course, be varied and may conveniently range
between 1 and 90% of the weight of the final form, e.g., tablet. The amount in such

therapeutically useful compositions is such that a suitable dosage will be obtained. Preferred
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10 together in unit dosage form for exanple, as a dry
| yophili zed powder or water free concentrate in a
hernetically seal ed contai ner such as an anpoul e or
sachette indicating the quantity of active agent.
Where the conposition is to be adm ni stered by
infusion, it can be dispensed with an infusion bottle

COTERRFHLION, ATl {oi heCSIFRY MUERBOR RECAICRAF RO thafag,0r3) dosage unit form

corftth Béween¥BLEs b REBRIPOS b w:eigut %%a? i Bbsafeife W ghing between
ection, an anpoule of sferi er for injectron

5aw$5Q90nnm i ne can be prOV|ded so that the ingredients
may J f
TR B AR 2 ATl BECAf B o
guRiteagacaothy acasdd, lcym dacle pgelabhesw@dtdnmg ag;htsdsackt hs)taetose Or Sucrose;
, w th anio uc Qse d rlve
di .n?eﬁnf;]gﬁl %%FPtS suchy %g Sc% optla%ﬁ ap c gc o%?al e hkt%a A b lubncant such as
magﬁ:dsdﬁn stedréte; oraﬂlailohhlg)mhfaqmp‘pﬁmmtt bil OﬁWlnm'grest ohthashke Various

derived from sodi um assi u a
oAt L IEeeH h BRIAE o PR APPAY (e PSRN form of the ora
do§agd: ahify ITae1ofdl , dodage tuiit! rads l%)c@éiiaﬂﬁb shéliaSt 4 Ggae or both. Syrup or
rocai ne, etc. The conmpound w || preferab

be
PR PRt & ST SHTBSecii o SY5P e P et FIGH ¢ pEppylparabens
as h'iw%&tvh@‘l'ee al BRI BH  flaR oL C Ahy tnddddrBl utifi2ASdhbld BedpHafhaceutically-

el'i xir, suspension, syrup, trouche, wafer | ozenge
accgpigbleraad| suRgantialiy aonftpxjc. Dhekailyrft the tynes gﬁteﬁfapwarsduseful may be

fanQ lrlﬂ%@hingﬁeﬁtﬁ eﬁltfoﬁtﬂfetl{eﬁﬁngQ&PS%g Scfeh&dbﬁﬁ ﬁf&@dléeyofolshannacy,

l ectively designated as an "oral dosage unit'
Maslq PrintigCoropany) BastasnBAa See mnwgbmbeﬁtets é@d‘@r %Iﬁ)f]!]@édlscusswn

w “P}ﬁé‘ tdﬁfgagfj e m@?x&t@é@&& DY adfi -l@écf%‘de hl'lygbét.ﬁ,e §fiAvenousty,

m

mat C charac ICs oun
interuisqilaht nitavetohsi) sabcmaneélcsiymt alterp@ltemezélprp Tbp careitreor excipient

or %Qﬁﬁaﬁt' %ﬁegé%gr cHlGhd 8" yordﬁ'dl%ﬁsnfé il gddy nﬁRL,dro‘{ example,

sUSt & fidd-Tel Tasé reparati
varmmnﬂﬂmdomngn -balare suivense chuitabla nhiztucks dhersoﬁ tor oca}ss ulAe,used herein

] Sed I nto ¢t abl et y
coo or SEBLEH FiFob PoPBee il e tBe e rGs pregeipient and
inchides enyebnd D golperts; AlidpagveQigeith @r neddl, csanﬂjg@;,l dntieficrabid] agents,

oy DIy e EoROHEOWEEI oG BP0 CteGkene Bl s o such

subsPficds! dhal thé QFéﬂts for Phardaddtitiohlly ddtve 30BNkRed 1 WICknown in the art.
therapeutically useful conpositions is such that

a
Exeqpt ingpfae a%yefgevaml Bredigior agend & inperapatiblegtith thy active ingredient,

us€ AMMOahdR rb%m%(%ﬁ&&@' if Qoﬁt&n BlQchC Wis8B¥er| SM&Ur! BPpIBhentary active
prepared so that an oral e unit form contains

ingieskientscqan 250 (e IIEOG’OF%G@BMC 5 CPOMPORYht (%) in
dos §§1§ 1&&' L8 tﬁ@eécwoﬂgd ?&g\r’]\ﬁ% ﬁaﬁp%ﬁ”ﬂ élug)tQQlc r@luerﬁg esuch as water,

sui t e fornmul ati'on o osage unit may al so
ethaxnd} glycerola liqurddmlyeﬂsydmfe glgcol(s), ganpis el eadioh mistoss i thereof, and

corn st h meetenlng agents such as

ﬂF@éFB?E ﬁmgﬁgﬁLg df'si ntegrating agents such as
cor mhe; tphamhacedticgl I’ﬂ)r@nsaemdlb&n fort Irfedtdbllec us@ ih¢lde GRfile solutions,
such nesi um tear vor|n sug

iR TP, FReIE ROLST 08 B (F8 I 5% pbefipger conditions

of manufacture and storage. Furthermore, the final pharmaceutlcal form must be protected

against contamination and must, therefore, be able to inhibit the growth of microorganisms

such as bacteria or fungi. A single intravenous or intraperitoneal dose can be administered.
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other material may be present as coating or to

ot herwi se nodify the physical formof the oral dosage

unit. The oral dosage unit may be coated with shellac,

a sugar or both. Syrup or 10 elixir may contain the

conpound sucrose as a sweet ening agent met hyI and
par abens as a%‘l%eservatlve an

pro

A”‘Flfné’g%/ﬁlx’rﬁ sloph {ongelerp afusion |qf|TE!é18P]§h§99{tdt°B% daﬂy infusions may be

utilRa tpic S laStHdl ﬁ‘om aa6 BR1agd| Rltariske AP S AbYirgddcy ever¥' several days
non-toxic. Details of the types of ‘excipi ent S use

majglso Bautilizggdnd in t he nineteenth edition of "Rem ngton:

The e [

Corgnier REREBILTRE 4EB ﬁfﬁ?’ 3R Aerating KAl fibrequiced

ampent intof arlel @y mdiesappsepriate. solvEntie wricly other irgeedientse fisted above or

JWL{ tobtﬁo§ lﬂeldsiﬁ He q". etﬁtaﬁﬁgl Lsy re te Stéljﬂg E@Xe@&?@?&l&ﬁom are
I'nt ranuscul arly, enous utaneou y, or

pre'pau'eda bp andorgoratary ﬂhy coﬁpmmdan rthcereqmredemnomlt @mthe appropriate solvent

|en m xt ut e, can be nt or di sper.si
Qther g}gﬁei%f,{s&ts ?Soligq‘é‘&egnp%gn z%pfogﬁ%uresp 811051', asoﬁltratxon then
folIdOJD 'IF}@io@Ily,&ﬁépéﬁ[Hrﬁ ,a.re&ﬂade&bl ﬁcdﬂpdﬁﬁﬂg&ﬁe taeponad mt@ B stenle vehicle
herein "carrier” or "excipient"”

il
i SRR TP L PEER FRDITR 26 the G b B g indicated

abo?«@ I TAGhél A8k SNy sRAR Fowdes Ghy gmféreddmmdssmmda@am @fying or
nmedi a, coating(s), .antimcrobial agents

fresze STy tey Wiigle Aoisared dogredients ire 349a%: on- nodi fyi ng :
agept ) ca88 tHehndl ifkh, ad r?ﬁteﬁs’ﬁm&fbesé%&lﬂe a0l BlsB 66 Be ABK to pass
the agents for pharmaceuti cal ¥1 active substances is
reagidy threygbvin iniectipre detiee suckere eollpWaisedle. Jdie prgper viscosity may be
acti @Ry &Y inQfPinddRH) the &Bg&%ﬁ&ke Psol VAR %iélgile&s "oPeolvBE the use of
active 1ngredi ent, e Int erapeutlc conpositions Is
moammltaenpk)atttledlatel\maengsesuch @t Henithy, thaupppemesirctioy of pritwle size in
t final
oA EA S0 GyfaRidl o, BErORCEBRLRLS Y il |,
in anetmubh@r doHibi¢inn of grostth af maerbenganisms hamdvle achieved through the

l. ycer ol ui d ari ous oi
a8 i o it SRR Adea o EatoRangl bR Gl Barabens,
thefil(érbdat Cori tﬁe like dt fnay a6 bp IpaciambleLtd iindhdef apen® tisdtialtadibe tonicity
for in ect albl e use include sterile solutions, 30
suck;as § Y58 enul si ons, and sterile powders. The final

form z{rbffefmﬁ%eerﬂioﬂbh&t up &ﬁp b6 @&t ableOd Sadnidthistedhi feagibbdions of the
and storag% FurthernDre the finpal pharnmaceuti cal
9

inverfiom lagadly 19 dherer iacreediof phmenti hiSRRbR FAHEV bW feF example, and
not ¥$ tway R Bn@htfon, t’lgcaf'l‘tﬁ!nﬁlsfoﬁ it gD 'sﬁrg&@'e t%l@é’l\'t prﬁf:atmn e.g., in

m Cr oor ganl SNB SUC bacteria or ungl %
corljyiction sHdU wwnql ﬁrqsm pﬁ@row&’m' d:tysléleéﬁw by means of a catheter, by

meﬁ[%n&fné §15 oSt %Wdﬂvﬂ &alaftiy ﬁg 9or81és, non-

I nf usi or-or ort te usi o
porats, lor géatmomy pxatmial yncnaisrtg membiranss) sich as ﬂaldsirjcsnembranes or fibers.

Al t erna r do once ever v
a1 o5 BBy BRbodfpencheNBrBOS P e PIVERT I £ e W atictar o
hpqsmﬁna(rseed Uaygermwmcﬂoadrmmgmlsmrpmndrrean dgthed,, riedLipdseshes in the

Thgsm]i%é ﬂ !ét?otug negaa?o réﬁ anqqr pfj@fp zﬁf genasj Iglluy %n({ler egs) Liss, New
York, pp. 353-365 (1989); Lopez-Berestein, ibid., pp. 317-327; see generally ibid.)
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known to those skilled in the art , may be added as
required. Sterile injectable solutions are prepared
by incorporating the conmpound in the required anmount
in the appropriate solvent wth various other
ingredients as required. Sterilizing procedures, such
as filtration, then follow Typ |calléﬂ§d|spers+ons

ar elTh¥rg @nsper, watthwn%m@ﬂe% AbbmErliveied 12 spRfFqlied release,
or E’l%"fﬂn?édereﬂsgse"\é%t‘éﬂl B 8fe ERRSENOT, 4 ﬁmﬂ'lﬁﬁ%éh&a (5@%@&1&@& supra;

he requi'red ot her ingredients as indicated

36%4887 IGRG Rait. d@ieBlemeé Enge 14:2Q1; dhishwnld of Rl 198G Birgesy 88:507;
Saﬁ}( I%ﬁgls '9§§ lI\lT'dE:n ‘I’gcl Ror e y§7ﬁ? I Enotfxér%g‘gagfiﬂfe}]ﬂ{, gﬁyrrn%nc materials

dny Tequi i'ents are a cases
cart beeudel ma b coutrolied aclease stk (sas Mdd'makApplndaaorarrrf CGongrolled Release,
o OaP T (RIPIRC bR et LAY AN (54 EGoed Drug

vi &€ such w e rope 5c0
Blmmldbﬁlty,ﬂﬁug@lmmeﬁemhﬂddierfommd S]i;(oléxhﬁnchzﬂb@ﬂs ), Wlley, New

sol vents o ents eover, the use of
voft {1988} RongsPaEPiobast ... 85 BlafioidL, SRRV d8horarpl ha Blot; see
alsb h])evyoétcanmw&S?Sﬁ@ﬂcb QD8: lcpéo mihh get ﬂ ,9D8% Ari. Neir625:35 Qifoward et
or (0] materials wt su ct ant ro ertles ma
al. b]e‘)gé:f Nég@aurgp?lemt%ndﬁ t grother, fm 1136# BPg’&”EW‘FF e system can
be Plaeé PR GBRin o MNBY tHReapa@it ansed(d §1 I 06 Bbaid, h&dne?dﬁblhhdhn pancreas,

of one ‘or npre antim Crobial agents such

ang lyng Bis revgIng abe s fpstion gt fhy, sygsmmg (see, 2g5., Goodson, in Medicel
Apbﬁ@ﬁﬂﬁg&f@dnuoﬁéd R&€ask 'sbﬁa, \Hl] 2By, Y. B558sRkfysayef erabl e to

I ncl ude agents that alter nicity such as sugars
or S#ler wontrelled refresd Systemesnprsddismsted it theatevise by Langer (1990,

scilf&iJ48hk sy tlgssgdm ni ster the conpositions of the

I nvention lly to the area in need of treatnent;

t hi kl mppmlﬁe embhﬂlmmedwmﬁ thﬁdrugeofah@inagentmnds a nmﬂeibycldval}coding a
prog{; Elﬁglc oa@id éagco%l &31168 T Q]H)l’ tg %r&'h'%t% %g(yressso% dﬂfo @ encoded

conj unc
procﬂtnﬁ,sby ngnsh'ﬁlttﬁrg Hlﬂsgpary of by appqop_nttb mmpleh:yaar&&ngressflonavector and

cat het er. ans o ository, of by nmeans of
s R ih o e Goramss anfeoB TGS ap B tan Php R veot (e US.
PatpDlo0 4,980,286)061 By Hilfext! injdtRbSE,Mdr dly, usk BE Imdckopagticre Mbm&ﬂﬂﬁaent (e.g.,a
such as |alast|§ menbr.anes, or. fibers. |n anothe
e 0

ic, Dyponoproating with Liniis 9s callsufase éiFeP‘ﬁfsa“ transfecting

agohBsS bEbY adrhifisRRing itGH lliAkagd to h hBRSSHHR-1{eqRphANGIEED is k38 to enter
Sci ence 249:1527-1533; Treat et al., in Li

they FSIENS docrio aBiob et At LU, Biss. Bed oAbyl et Ui SariB64-1868), et

All!eﬁﬁﬁ?e‘lgear ﬁlﬁﬁ&é Bei@en bk %tﬁ{duée%%tﬁoellﬁl'aﬁg ami\l?ﬂ%rp\éf’artéﬂ within host
1989); Lopez-Berestein id.,

CCIEENPGQV exrg@sélogehyeh@ml%omeaorylbmhqnn yet a not h er
enbodi nent, the conposition can be delivered in a
controll ed rel ease, or sustained release system In

one nt, a punp nay be used (see Langer, supra;
IVSef %%gge CRC Crit. Ref. Biomed. Eng. 14:201;

?gggﬂ@ﬁ%@nﬁx@pﬂeﬁg% eS80 AHORT s pradBelRl of brafry it i

theearboﬂfhcremmplpmkhonhir nat begopstiuad sis Bmuang te mwdon,msathe examples
me&gg tP’E 2 eesae ag_lgdglxgc,}; 1?Srqﬁl(l 3 ee ers(iian(‘d Aﬁ prac (@itng gxrl]%mgodunent

of the invention.
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- megyurgsh Thedegailgiof

Langer and Wse (eds.), CRC Pres., Boca Raton, Fla.
(1974); Controlled Drug Bioavailability, Drug Product
Desi gn and Perfornmance, Snolen and Ball (eds.), WI ey,
New York (1984); Ranger and Peppas, J., 1983,
Macronol . Sci. Rev. Macronol. Chem 23:61; see also
Levy et al., 1985, Science 228:190; During et al.
1088;  AnfxampledMongcyted cell Begrpitment 10 a ., 1989, J.
ﬁleurosurg 71:105). In yet another enbodi ment, a
Cellbntrol 1 ed rel ease system can be placed in proxi mty

of HiRak mpﬁé'tlédlatécﬁlﬁgﬁit the &iate-ahtitDdafMl@ted wHOlSBRYd of healthy
st onmach, pancreas, ung) thus requiring only a

domr et RGNS mthrréew%?lé@rtbn Bpdedian sedimgntation andsdsasity; separation

ovm&laﬁypaa@é’l’]f‘h“é%édaﬂtg'cl&fr Qﬁr&ré Qlaliied e |f&‘1ﬂ§? guﬁﬁ'&f &h nylon wool
2, . 115-138 (1984)). O her controlled rel ease

anfbbx plastic mr@psmgsg@dousw deserihed(Camw 1976). AhgaesultirgRBLs (>90%
CD]35 lsgn?d;l%%ggsﬁ 9&&?@1@&? EIBLPS IRe ‘r’kﬁ‘&ﬁ%"/ﬁ ng(fSe ?(‘9_0% IfE "M before use.

e tnvention 1's el c ac
Me&mxm ahum:game cpﬁbrdymphacma snhsctse(CD4éROa and ADHSRA”, respectlvely) are

1sogageclg|0§% alegatlvg t Feﬁgorgos}&g ! ogttgt e | aergtgdnog\/alx%lsoé\ilgﬁnyl Biotec,
Bestioh dﬁladbdch Iﬂlﬁﬁhmy(), B:ﬂ]odm@( ﬂreemmﬂhct\tﬁc‘i afistmotons. HUVECs are
|st it soth acel | ul ar
1sogge§' ]ocforgjl vpIns p%@? 5735’ <§ ?%?bh(sgeélé (prgnary 6“1%?5 in M199
cod‘slamné 1%@0 F2B0)8% 96016y hdinke §éruim) Jsec,ng/mrn end@dthdlial sl gefwth factor

article bonbar dment g ; o s
(Slgpgyﬁgrllqh&, Q)u ook poregie g)&p&élpq% gh%a{l.“ q%il%’?jgﬂg"r"h) and antibiotics.
Expéinentlirb afofle '0RCRAS Qf pasBdpe! mANGNRFA S hy@aRA M TSpe Qrcoﬂggen gels

adm nistering it mlmkaglh@toahoneoboxllke P
(MmrcltSPSP)smk%vmll F@ltléﬁpb*ﬁes ﬂmwa&me@ém ¢.or Indf i @0 ng/ml

w10 Dt ol oo s, Mt TR afita syt quid eom pelty donors
or pasieits withdhereuntoid arthitis drmddpd to the duliure megiofert thel findl k24 h.
. 25 cell DNA for expression, by honol ogous
Ant@@&lﬁ%i nation. |1V. EXAMPLES The foll ow ng exanpl es are
pr oxhtitedliea Stoa CpUB d@B4)) rCIal 40 (HCH0) t andNBIHO felass di r(93t]:9) from the
ski || ul d not

A . h
Argesice Ty Coltrs ity LAk ) i ROCE foslBls @il puti-CD31
is ﬁeegels ¥ ﬂu’sigftrb @Gntﬁd(;jlefﬁdni hﬁns@mdmwmm ﬂ%‘a%tﬁﬂﬁlult:kadaf Axtlt;]-cm (OKT-3)
e rac n n e I men (0] e
sod SieDP DA I mAbs eleaiiet i the T oBh pypRTescEr

RecTid thiBRtion & in%noc'?'tégad} PReBs #Budsql By&dof reﬁ&ﬁtﬁélﬁl cells is
citrate-anti coa%ul ated whol e_bl ood of heal th donor

p Rwayraestesrtiked i Mullsr ghyal.g difrpaMed 176:819-828
¢! @Q}j 'aﬂ? Whifet @ aRN EQ;? Rgdd Y785W6@t (1993 STRY&ndothelial migration is

Ficol | -Hypaque.” The nononucl ear cel are washed and
quﬂ@ﬁ&twehy E@mmﬁhmh%%r@ﬁmﬂ?mlaanﬂalw Expa¥ed £82:1337-1343 (1995)

ancf‘g@gfe? Irlaﬁ Sal.PgﬁgP;z %%9&)?%%49@&’&)0699% RSyt Ot - isdiEd from the
peripheral blood of healthy volunteers or patients with rheumatoid arthritis and added to
confluent monolayers of HUVECs grown on hydrated collagen gels previously incubated
with anti-CD99 mAb, 12E7. After incubation (1 h unless otherwise reported), nonadherent
cells are removed by- washing and the remaining adherent and transmigrated cells are fixed in
place on the endothelial monolayer by overnight incubation in 2.5% glutaraldehyde in 0.1 M

sodium cacodylate buffer at pH 7.4. Multiple high-power fields are observed under
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CD3+ T | ynmphocytes) are cultured in LPS-free RPM/10%
FCS for 15-18 h before use. Menory and naive CD3+ T
| ynphocyte subsets (CD45RO+ and CD45RA+, respectively)
are isolated by negative selection using nagnetic
cell separation (MACS, MIltenyi Biotec, 10 Ber g| sch
.4 adbach, Germany),. fall qw t he rranufacturer S
miGrRSPPR I S5 TIEIGHETion dta RS SHEFFRE0 A7 BIPGRTERIPEcfithe total cell

tha€ Rdnshine@i vigh (hd Fhdmd1a}8/Bit WS bEBDWARE badyRktliam. I bmexpenmems
cultures in M99 containing 10% FCS, 8‘V?§g00| ed hunma

anti &N or sonignl Ak ars tip@ibatad “e@ Ipukgeyigh, tendethelist cells or both for 30
mﬁ %c&r&@ %Ladgés&h)andl thely PdmoRed Odyn%xﬂeﬁ‘stﬁétvx'/agﬁh%hﬁ&é'ﬂé' fhe start of

Si gma- Al dri antlblotlcs Experinents are
trmﬁnnsramn d@wr@uacxmamsag@t thesompletion efithe stahdadd &remstnigtppen time,

blotcH8 AT ReB 3y Bt il Kl ey Y e el o complere

medgﬁmhth amnelitidut blonking comebnteatinnssofitheadamerns an a]mmtemAbel y)

il ut owa fJudfr m alth donor s
0t s nSn e Pt S iR PSR Of ppig-embedded
momﬂayetﬁ e I’I'ﬁﬁbeasﬁeefme‘nbl earél préparét B4 barefulit leh@8lingSreplicate sample

mofiglayete ing PIACAENEe eotpthcls] FEBRceT IATEERI MBI 4R peflpben e

mdéﬁﬁ@iﬁélgéﬁvﬁrd l\@}usadvﬁldd Sethafcal QBRI MRert QR CEIRY during the embedding
Ant i is used as a _positive control from

ProcesinsAfefotypalitnien i gt G rSPEF IR A bipgeied. vophaf ety thypugh the
spRFerftbiucleddds 6ERIBRSdf fPRoRSISyer %ﬂﬁpl’e@ (tivB&iffere@! fortions of each

acti vation assays. The m ar ation of nonocytes or
of thec Y9 gnanplayergh uapljletions perfumse|dnathreeelevelsjof such specimens

st Edpest I8 Skt tred P 30 W Rlief FRClpPRA g e some

celllard ot cednted twicel Exp Med 178:449-460 (1993).
Transendothelial mgration is quantitated by Nanmarski

OpoBY 55 TExsig o T58n brareitnt nd apvaion ® ) B\

1993). Leukocytes are isolated fromthe
Tce?llpréngp;h ¥S8 of heal t hy volunteers or patients

Wi t Brohfmatnﬁtassa@s af highlytpusifiad #Bakickdld deivedcforh healttty volunteers or

PR el MAEER (U SR 855 5 A B s

U-Wittog! t1$sﬁ§ uhmre Phitdslin 'a fill @6 Rt JTEA004i | § EPFoliRRAtioRd) induced by the

dherent cel| d,b h
s SRS G oI DA OF REPE AT (G RYED R LEReY i GAM-TEG (10

;,Lgln'ﬂ S@Jm@}?ﬁlcp&}/ Mﬁx I&i-’at RBAl cBhceARARINAYEY I\}P)Yor%xﬁfng}cﬂh(ngma final
i ncubation in 2. :ggl ut ar al dehyde i n SO

conespiEiipPal atMol Fpe projfiferpiqnrexperingnty “bqhenim%nﬁé\ﬁéﬁ mADb, 96-well
ﬂaﬂ‘ betlods rﬂ%@ t(@&%%a?)’ é&@‘éo&i&@'@&ermg& ATUEE QFRORO ARE 05881690 &g/ml of

Transm gration data are expressed as the percentage
purifiesl QBT mAdvedlh@ed infPRS. Therplatse arewrashed: tecenmitioPBY and subsgquently

uscoP R e AT A e (i, BT AR HRUifced n REME

164(Bmtppl:e;ﬁea’&d vathd % #GSal maddl ]L—glutmnlh@tllﬂ Wil pebiciltim,rand 100 pg/ml

sﬁ%@%tw ma@? cg 1? eagef {e‘s?u”é‘ﬁé’n%ed uX ReP)f\IHeP&O supplemented with

10% pooled human serum.
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5 transmgration. In certain experinents, at the
conpl etion of the standard transm gration tine,

bl ocki ng ni Abs were washed away and the cultures
returned to the incubator in conplete mnediumwth or
wi t hout bl ocki ng concentrations of the sanme or an
alternate mAb. Transendothelial mgratign is alsq

quafifiet 2 e wrubafign & & bumidified afmosphera Miim e Hfdslely °C, the cells
axe UK # CTARCOFRRBBAIIA CARERRRNCS: dilech R ale the call

renovi ng g‘E)Ilcate sagg nonol ayers and pl aci ng
lysptge a@rh@wﬁ prglastrfibey sﬁrSafgxdu radipaciiyith wes Heternpinedhon panicroplate
iR E sides facing outward. This avoi ds
56 %%nlggl di sl odgenent of cells during the enbeddi ng
Depirroum;mn offriteaceHulbs cytokimeon i n wax, the speci nens are
bi sected so that cuts through the specinen produce

cr oEer groemtionef BHA{IbA-depsnrdsinhhlests, AN CdS X 1Qadwell) are cultured in
RP&[‘KI%Q ﬂg 16?‘9&16 @j’feqfeclﬁ% djbesf)% féﬁle %é@vJ*E'B%B ﬁX&ésSi)l the presence

ation is forne evels such
of BjéoSipers fifid cempatration] yg/aml) hle%swelBU hottem qultmte plates (Costar) for

7 dld SOl $98y o P REGHTER RO SR MR SR 0Ll (3000

WI ce.
13TCcelutcepPBMC &y feédep Belisn(@atipcdfi blastsifoeder dellset 1:1) are added. The cells

|i feratj on. ass O Proliferati on assa of hi ghl
‘%ﬂl‘? a&%"%l&%? ?%gr&éi‘q g‘éb‘gxp%rf’r?'ﬁ%%ﬂa? q}%ﬁunt eerg o?/
palt ll\lﬁ’;ébssm\ﬁ)ﬁeh ﬂdﬂ-BUﬂf?il Qﬂsﬁlgaﬁﬂtﬂlfelﬂlatés_ (Costan) 14 coated Iwlith GAM-IgG
cells are perfornmed in triplicate i -
(Sigmpptl m).péwes bontin eormﬂa*faé@np C?%faﬁg\fﬁfﬁ@%%/nﬂ) at 4°C
ovedRiht. - Af¥rOfvlof RhgihgdNwith pgsiupeféu k]fthets f& clonus| ﬁlC@Qx M8Ysvell) are

+ anti-CD99 or control (5 cross-1inked
incipated wapeqogied plates WPWB@Q‘}?&?@D&W@P"&;ﬁ Peily of P9 mAbs, CD28
mAd ﬂé\hsc&nﬁ&%é i@ makd AZ a&rset P Y 6dth) oRAETBE 200 pl/well in

final 25 concentration, For proliferation
RPMIEAD mediuan Wnttqqmrlaﬁe{bpqql exipsupplsmgaied with antibiotics and

2 B BRI, e O s o ol PP s

5%COR tatdospherBB: c€ﬂse~qm¢ hmsstfair andweaslbizad bmﬂmeprwelm ¢fgracellular

cyt%%i%gs%t’?fq %&%@g lj(y )ul 9P ﬁ% ce su%;%g 1&1sfcg¥§§lppfcr{% Si—g%nl% cells) are

fixé® 46 Humj ananmadrnpzmﬂurelﬁ)y/(ﬂié(ﬁmtibnrdﬂ 100 gil wif 4% pexafob@aldehyde.

subieoorg B ek ra P onetoulndms o P PR T8 SeRlispild WP of
PBSUSP BSKEﬁérﬁﬂaMhidd by]tﬁi/mm{gdrfﬁcﬁ‘ lig() mahof BERMr@ohﬂﬂ)n:@BIS)ghggmgen)
I NC ion in a humdified atnmspher Wt
fgfms%: 2baem Togip JeTRRATEE Witk epndies Beripd aitrodyyconugated ans-
cyﬁaﬁiﬁlk AL, Fialif RelidWRfSRaAREd tvbe) RERGRNAULPBRbAA ahdired by flow

| ysates are harvested on glass-fiber filters and
°WPH'&FY>act|V| ty was deternined on a nicroplate

sci Bbi dulaAfith A ASHReRIent of EERA T RRIEST 010° T cells are incubated on

intracel lul ar cytokines
anti-CD3 coated plates with the anti-CD99 or control mAbs for 72 h at 37°C/5% CO..

Culture supernatants were then harvested and a sandwich ELISA assay is performed to
measure the production of IL-4, IL-10, TNF-o. and IFN-y using manufacturer’s protocol
(R&D Systems Inc., Minneapolis, MN)Control experiment: Stimulate T-cells and measure

production of interferon gamma
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For generation of PHAJIL-2-dependent blasts, PBMC (1 x
105/well) are cultured in RPM 1640 plus 10% FCS
(Li fe Technol ogi es) supplenented with antibiotics in
the presence of PHA (Sigma; final concentration, 1
g/m) in 96-well U-bottomculture plates (Costar) for
7 d s Eﬁi ubsequently, every 5 to 7 days 10 U nl of
calinns| o Hatents  mgntipned in3tS02R0Yg, Spegifigatinng are herein

incS@idfdi&]) by¥el4rends. V£RUS o8 chiforks aAd vRialbndbARE 8ésbRRAGhethod and
cells = 1:1) are added. The cells are cultured for at

sysfezm ot thy inygntnarwillderapparentte thos glalledqip thesarhWithew depsirtingdom the
:,guasa ¥pisit ¥f m%ldwefnh&ﬁ Ja%h%gtﬂe lﬁwﬁz,ﬁ Bhd Y &E&Ib g i 3in connection

star) are coated with Si gne;
ecific pigkrsisd iemblodiowsntse iftshoulid dn upferstned maBthmvemEﬁS as claimed

shc{gé%ncﬁ?f %%lrl??lm%tg% tog%{l%ﬁg %(Zﬁsc ir@; télfm n&%@t}d@@(ﬁ lhl nar eWI tﬁﬁcatlons of

thei desaribad ewdenfop cacyng ent thé ariverstiond Wllnclombldtmious to those skilled in the

SRR bE B Sr i o B e o2 T b e

volune of 200 I/well in RPM 1640 nedi um cont ai ni ng
5% pool ed human serum suppl enmented with antibiotics
and 2 .tg/m (final concentration) of brefeldin A
(Sigm). After 18 h of incubation at 37Cin a 5% C02
at nosphere, the cells were harvested and anal yzed for
the presence of intracellular 20 cytokines. For
staining, 50 | of the cell suspension (correspondi ng
to 1-2 x 105 cells) are fixed for 30 mn at room
tenperature by the addition of 100 | of 1%

par af or mal dehyde. Subsequently, cells were washed
once wwth 4 ml of PBS/ 1% BSA, resuspended in 50 | of
PBS/ 1% BSA, perneabilized by the addition of 100 | of
PERM sol uti on (BD Pharm ngen), and incubated for 30
mn at roomtenperature with the indicated directly
conjugated anti 25 cytokine mAb. Finally, cells were
washed tw ce, resuspended in PBS, and anal yzed by fl ow
cytometry. For quantitative measurenent of secreted
cytokines, 1 x 106 T cells are incubated on anti-CD3
coated plates with the anti-CD99 or control mAbs for
72 h at 37C/ 5% C02- Cul ture supernatants were then
harvested and a sandwi ch ELI SA assay is perfornmed to
30 neasure the production of IL-4, I1L-10, TNF-a and

| FN-y using manufacturer's protocol (R&D Systens
Inc., Mnneapolis, M) Control experinent: Stinulate
T-cells and neasure production of interferon gamma 35
Al'l publications and patents nmentioned in the above
specification are herein incorporated by reference.
Various nodifications and variations of the described
net hod and systemof the invention will be apparent
to those skilled in the art wi thout departing fromthe
scope and spirit of the invention. Although the

i nvention has been described in connection
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5 with specific preferred enbodi nents, it should be
understood that the invention as clainmed should not
be unduly limted to such specific enbodi nents.

I ndeed, various nodifications of the described nodes
for carrying out the invention which are obvious to
those skilled in the art are intended to be within
the scope of the following clainms. 36 LLOYD W SE
Clainms: 1. Use of a therapeutically effective anount
(daimsy ant agoni st of CD99 activity in preparation of a

nmedi canent for alleviating at | east one synptom of

| heurmL.o e suf feri.ng e
1 her rr ol (ebeltialy el 8 fiBhbi ot uaBiites cpop getivity in

pm‘pammton-dﬂagﬁecaéﬁmémdly‘r dhdiatihg anleasttond @NHMPtdnl BE BeufHatoid arthritis
.conpr.i si gene transcri bed

g& rtion of the mc2 in

in @ patie s ?rérr& grediom, 3 eqqﬁ%thrsaéltae@eeraﬁ GB9? actéyify igan anti-CD99
MBS dhdldh annib SRSt f i

B L TR S 2 i P fhc2 gne transeribed
imtaversemtieptatiorcr eased synovi al ceII density, 10 an
abnormal ly high rate of cartilage degradation, an

abnormal | ncentrati in SY, novi al .
% ssggg u5¥ C&H%?éq& ﬁ% [ Wﬁedﬁm tg? é’t gﬁaStb%rhee YR, rheumatoid
athritidie sblS@ecﬁErG@rftﬂd: B&up Qoﬁshs’&hgﬁoi abtWhRhe} thcfdd&dRghdBlicell density,

is a nethotrexate resistance patient, a TNF-a
ap pbraemally high rate afeartiags degpadaiing an abrpally highedngengration of IL-6 in

| ckade doubl e
S A B B 5 o POl By g s
compound useful for treatnent of rheumatoid arthritis,

3c onp(Tihe usmaccérdingao jaam il ngherein almopatitntaf a KioABtraxdte tekikyince patient,

2R FRE G g IS EPR LR & VP -EIRPek AR fmesponder or &

M@bloéyadeeoﬁmnsﬁmﬂm as useful for treatment of
rheumatoid arthritis when the 20 anount of CD99

activity is Iomer in the presence of the conpound than
4 he Aamgthed for idembyinga qompopng ysafpldoneament off thewratoid arthritis,
C&ﬁgg n%d. 5. The met hod according to claim4, wherein
unt of CDO9 activity is measured by
detagr m compgriag aaamuait o6 COMOutiviyit iashd prasenod of the €ompound with an
t hr ough at ne. layer of endathelial cells in
t he pré%@ﬂ%%°§¢bgﬁeeweéHaﬁe@h%neﬁﬁﬁeuwamoeeten dThe
@god aeRAyid M o Bht?d %‘L@%ﬁﬂ"%? €t edF ridiRARid Qrfthrltls when the
activity'is me sure eterm ni ng an anount
a T- celdmaupt okiGIOYpacdicrity asl ldyyeran plop preagrice rof ahe Eempd)unsl than the

t t ed - bl ocki hg anti-CD99 anti body in
The. pr cotabote DB AT ORE pEn i s pampotind. O

5. The method according to claim 4, wherein the amount of CD99 activity is measured

LLOYD WISE

by determining an amount of leukocytes that migrate through at least one layer of endothelial

cells in the presence or absence of the compound.

6. The method according to claim 4, wherein the amount of CD99 activity is measured
by determining an amount of a T-cell cytokine produced by a population of T-cells activated

with a non-blocking anti-CD99 antibody in the presence or absence of the compound.
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37 LLOYD WSE 7. The method according to claim4
wherei n the amount of CD99 activity is measured by LLOYDWISE
determ ning the nunber of T-cells devel oped froma
popul ation of T-cells stinmulated with a non-bl ocki ng
anti-CDO9 antibody in the presence or absence -of the
conpound, wherein the population of T-cells contains

7.a pr Ehemethoid nexprdingrtvediainf 4, odietesn theiamountoofEDRbIVity is measured

wi,th the 5 non-blocki anti - 9 ant i body .and . .
YISt 16 AERDRe/lsEt R SlobeA TRt R BePHIRIORER 1 et timyfged wit
a AorflpleBkih® intHEBYY AnditdAy ik @@{p_[’@ﬁéﬁce Of atisBRIEMNBRR cdmpound, wherein the

arthritis conprising identifying a conpound according

papylasing obifecells centaingis prdetermines! musmben b eslisprionfistimulation with the
n&n‘?ﬁB&HHgE’]aJu‘?éDB?‘ ?R}{Boﬁg DSHIRRLR o (Re C&?%B‘EBH od of
e no conmp r

screening a co ctl ounds use in

treatment of rheunmatoid 10 arthritis conprising
8.r epeatmejod be marifacdrige & dngy fog ukoinathy teaenent of theummtoid arthritis

4-7, far each conpound of the coIIec%ion, mherﬁin at . )
cqrRLined ANt B EPMPYINIReOrding [oRi AR Of dlaimseti( 30 depmyuating said
c uHl fSr@ndah 8&sORplioPf rheumatoid arthritis. 38

9. A method of screening a collection of compounds for use in treatment of rheumatoid
arthritis comprising repeating the method according to any one of claims 4-7, for each
compound of the collection, wherein at least one compound of the collection is identified as

useful for treatment of rheumatoid arthritis.
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