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TREATMENT OF RHEUMATO D ARTHRI TI'S W TH CD99

ANTAGONI STS |. | NTRODUCTI ON A. Rel ated Applications
wohbes/appsi cation clainms the benefit of U S, PCT/US2004/029769

Provi si onal Application No. 60/502,345, filed

Septenber 11, 2003 which is herein incorporated by

reference. B. Field of the Invention This invention

@E SrEde %ﬁ@ﬁﬁ&dlg?gﬁ %R‘f?ﬁ:iﬁl@%fﬁ%ﬁbé’ AENTquNISTs

|s and Tying conpounds use
I 2‘ reatlnﬁﬂgheunat0|d arthritis. C. Background of the
’ re are nore than 100 forms of arthritis
an rheymatoid arthritis is the nost pai nful
ng crllgg\af"ﬁ’gAPB’r‘?ﬁ HoBSeumatoid arthritis, a commn

ease of the j oi IS a t Qi mmyne _di sease
o Tt pepiSeason s 4ime the hengh At dide Srqmlwaﬂsﬂpgﬁmq i $Q/502,345,
ﬁled'S'e ﬁﬂaePPP lﬁ"ob?%‘? ARG i BB ot fa by EBereld?, ' heunat oi d
ranes or tissues (synovia
néBbranEsﬂdtﬁthedgveﬂnpq oi nts becone infl aned
(synovitis). Over tinme, the inflanmtion may destroy

t hEhis anvention selaes to hewd inmghdds afi tsmbing irhepmaBeid aubetis and methods
rheunatoid arthritis can affect nultinpl.e organs of the
of IAF Y NE PR et EHTPETE e B HtE o ag: a

systemic illness and is sonetines called rheumatoid

di geas toid disease is usually in
o g ¥ eBadilitoflid ?i’ oRf In'i@ﬁé&? y

| e age, but requent occurs in one's 20s and
3 y
oSt AP, BRLP ), B ST he Y R i st

mostq)aﬂrful arrdsqnppﬂnag rfamnl Rihmntaltmdtarthntlara causen dlsgauefo(thmjomts is an

estru 0 Iead| defornlt and diffic
autoipgtpig dfegpeatiel HRterscover 2 sty Attt ibA pieggikantly higher
occu%ﬁ&’: ABHE B Ghéh Qﬁaﬁh frleh! intlﬁelﬁﬁﬁtf)ﬁf afthiH, SAEEnéBBIaREs or tissues
depressi on, which nmay be caused by pain and

(syncpmdg mesdirgees)li lsahg | the y101ms sbagdlgner g}ﬂameﬁ {dyapvitis). Over time, the

inflaffiioR by Gt he Soift iplets e fo BiraPiich o Rlse, rheumatoid
arthraRdcpabffedr @uiple 3Bda8s toF herdodgf tRsun?foidl eawitic Gs Defdred to as a
JR (2001). Rheumatoid arthritis: The clinical picture.

systeptic \ilinges cgdiais, saametimesr ealleilt theumatgidydiscase. cdmeiauseingf rirpumatoid

L

WTK& paih. ankllwhole dok el (efstdmiep @ﬂhpﬂoﬁﬂSassauiitecas‘zlth rheumatmd disease
rheunptoid arthritis cost the U S. econony arly

can B |dpaabhn$ae@vegreamea AhGwEQId| ar@awé RRCAUFRI S Ca@&ﬂﬂéﬁ% é%structlon
YR SR S OB IR ooy orpope it
rheumatosd anthritfs tbcsuéfer froaf ot éapree of depression, which may be caused by pain
and progressive disability. A study reports that one-fourth of people with rheumatoid arthritis
are unable to work by 6 to 7 years after their diagnosis, and half are not able to work after 20
years (O'Dell 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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joints are characteristic of rheumatoid arthritis

(RA). Recent evidence indicates that skeletal tissue
wdegrsadsdis on and i nfl amation are regul at ed t hPOUQIS2004/029769

over |l appi ng but not identical biological processes in

t hSyndndsinafl@hshation, Ahpididgiadaion drsanfleey, iafid efdsR@tsE b@ﬁe in affected
t hese two aspects need not he correlated. Due to the

Jomfé@ﬁ‘i)Phé‘k?CF‘iPSBF of Heeupiainid grthtis ProbeBeesat eriderse ipdicpies that skeletal
c
s fSOETRE BN S AL D SR 1k By i
biol¢gisa peocessepan theahéwmatof joirt ypeé shat Ma]mme sffeatd @nahése rtwo aspects
i nt di seas heal t hy

|
nead, i 6% EatiFetedselbup de' (e SomminidysOh dFeDI AR hepssses in the joint
matifeniaics! AROSI S REr 1B8CIERER %‘ Rl tﬁ 'Tl‘élrr{)fgée‘tg%%dg{st&aeche interactions

joint, rather than the biologica es o
betwiehg dmtamous tisuh comipgrimanty, mbhppwse medmaors,eamil dtBertfactors involved in

i S 8B, kRSP B moces
of thk%aﬁ@él'eﬁffﬁ&ﬁﬁéht&f i‘:l‘iﬂ]bfnt ratha hen Ehe BbRical rocesses of rheumatoid
143: 497- 505, 1990; Beaupre et al. I% ?

arthipsés, and mewdltsq respitgdo pgﬁfsmetof duseasmchdw@&opmmwamlage and

bon%\é@ﬁg‘sgj oi nt lg}seas es r ] 1@4}8%%18‘21{%%??%{ g atnﬁlekc(%,l Nahir, J.

TheayoBRhAL, 1 4324975-505)d1900; ]B@ulpfteet&y DQVRe&Jabﬂem e, and45-h61, 2000; Shi
mtergé{tlo g of these co artnents is descrlbed in

ot aly detp Hip .%éf*ﬁ&é WPBD1 097708 uE Blangiwbls mathematical
modBe GBMREAt a%ggseénﬁfngc %g%t&gg p%#g%ﬂ&g%%q&ﬁlﬁm]gz the synovial

publ i'shed 24 Apri
membuiplel ead i the Sntaraetiome of ptthem edmpyrtmedterigndesciibed Imeipublished PCT

oS3 G PIEETI e e SR s T pptcin

10/ 194) EIQ3 Cifubllﬁl?eﬂtimﬂbnl 500Fhd 2h03H0RYBD! @Hih @ﬁghé&ﬁ@ffé Q& incorporated
di'sease fromgetti ng worse. The goals of nost

byrftfﬁl@a@mﬁh@r¢lﬁrrefb’heurrat oid arthritis are to relieve

pr gg‘ Flgggtdgﬁ fslolg nrﬁnqalgﬁ]gg%gelag%vﬂl%? n%rp(g%gng AR hegspngolied but not

cure@bThé gwalt@f fréd’ﬂﬁl%htoﬁ refief b£RYmPRRIOANRSepit tHee@{%é@atfrom getting
include |ifestyle changes, nedication, surgery,

worseoThe @oale miftapst rigpatinents eie thenmaicid arbriss wse & frdrevc Imln reduce

t b vided in
1nﬂa'rfr§zﬂfog§%}5\év%% oggﬂgﬁ{q%g%s@h ol? 61%1# éan? %%hgndplr opgrP\é% a %rﬁm%ﬁ ability to
functibe (Chrmaslmroz(ch):s ﬁym&t’cmﬁhtf mblludé’ Lfgtylks clgmgad) dnddZdation, surgery, and

di sease-.nodi fyl ng %Cﬂ Medi cations to relieve

Toutins MATRENE pd forss Medipations jusgd, o5 he Hprimeneed Thagmateid,arthritis can
be dli)ﬁdéﬁs ﬁﬁlo t%@[?&@ﬂsobé@h @ héw! tE‘%PL Qf? nt%ﬁ)n dﬁr'%@s?on of the disease: (1)

as aspirin, aproxen

symplsmdrehcvmgdtugslanﬂa(Ehdmea&e-mmdlfyBigodmgsjuce i nfl ammati on.
do,.not, copntrol the disease or st t he .di sease
A5aiORT g TR ESY R GGk 81 BrifsStElseh, g swelling, may be used.

Nonﬁél%‘i’cﬁ'l RAEnBsatory drugs (NSAIDs), such as aspirin, ibuprofen, and naproxen

are used to control pain and may help reduce inflammation. They do not control the disease

O

or stop the disease from getting worse. Corticosteroids, such as prednisone and
methylprednisolone (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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nmet hyl predni sol one (Medrol), are used to control pain
and reduce inflanmmtion. They may control the disease
wonrostoefsis he di sease from getting worse; howevecT/ussiomg29769
corticosteroids as the only therapy for an extended
oftert used toscontrdl ©eRBOMERAd flahe dTEdinttif@ahmBNAén until anti-rheumatic drugs
rt L@?Stfr Qi ds areoften used to control synptons and
reach fheirfull gitechyeness, avhichean tebe unrie i manths. MNpdpRsciiption medications
such @k 'dge?arhﬁlggﬂer{wﬂﬁ't el he®EdHRRE Elyc%rh“?,gﬁ%saw?ﬁ Gt 80 ﬁ(; ol pain, but
up to 6 nt hs. nprescription medications such as ’
do netosualy aftgehpmtamd]ingpircadrsenil efthé dissassuich as

capsai ci n e used. to controgl pai do not ysuall
o PR Bo b uteri HpuBR honeh; Hovurdone 2t Sisedelo control the
proghes S8R DE TR AN NG RS anah® Uik ?)réifeﬂtgj%iﬂt%égﬁ%&ﬁti&{ Gnd disability.

used to control the progressionof rheunat
Thesg pafirrheunzatigifugsare pten givpr svembipaion wille pter entathammatic drugs or

. dj ility. These anti-rheumatlic drugs .are often n
with 3l SRR ok B S G B PB4 Blssgmoditying
anti-eutifati®) QifHe CoMBInGApABShed Y6 riftnBeNS t SiRitalnclude antimalarial

anti-inflanmatory drugs. Di sease-nodifying

medigafiqns shely apbydorydhgloremimpdisqusnidser ¢idergqpine (Aralen), methotrexate
r bd agtiRridl.s. i ng i arg nedi cation

sueh o ttiiBe (Aol R R P ecenoren

inflixidnbl @ejnicade), emdr soiirea Hoderéty. BIVAIRBE €86, commonly prescribed for

sul fasal azi ne (Azul fidine), |eflunomde_ (Arava), o
fhem@?*ﬁﬁgraééﬁfls (lEﬁléii%l )azathyignring; EBIERe rﬂe@&&ga)ﬂ,ﬂn@ .8, Cuprimine or
Depeahakdiqr LRer S el ped e

P g b Y BB Sm PRI (e £ TBor Minoci),
cyclaspenimearty.g., pedrel |or afammfreng), , aidupyclopmesphamidepng., Cytoxan or
| d sal e.g.,, Ridaura or Aurolate), mnocycline
Neosp): §ohe g ThF Attt GySt efftieBe Brs impalg {6 vl Many have
serio@¢ sidaBdégrune) , and cycl ophosphanmi de (e.g., Cytoxan or .
Neosar). Sonme of these anti-rheunmatic drugs can take

uplhus & nesdterists doroew,. therapputically sffedtivasdrspeidor the treatment of
..Th d_ex; f . th ticall
rheuflpb BTyt sl o BV enehdsdat RlenlSHe pRE GBS0 o "

arthritis as well as new nethods for identifying such

drpgs. ShmBaryef thedveRod NVention In one aspect, the
i nvention provides nethods for alleviating at | east

ON@ HETRHRINMRE infvBRSITRHBv e hieMdds ifSr AR P ast one symptom of

adm nistering a therapeutically effective danmount o
rheurpafoly orthdtis ¢pmpOsiagaadministeringo aathpapewiallpasfifavtive amount of an
r [ tthritis,. The antagoni st. o activity
antaggl 3 BPER00 By o vign iy R BB e Rtigpe i @nlagonitt of D99
activity iyt Qr%rot‘éiri', sileic 5aHefWhell msledeti indiber al ﬂsn@a‘—llo glolecule” is

mol ecul e having a nol ecul ar wei ght of |ess than 10
defingd) hegsig .as 4 prodgcate Bavipg t alokecatar ayeights of iless ghan 1000 daltons. A

a [ : efe Jucl ej,c .aci . . .
e SR AP 904 oS 48 SH A B854 i rasonis
includeatiseneddhibior€iod Shic2, the p&feasnt6ding WIBY. e pieForrdd@nbodiments, the
patient is a methotrexate resistant patient, a TNF-a blockade cartilage nonresponder (CNR), a

TNF-oo blockade hyperplasia nonresponder (HNR), or a TNF-a 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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patient is a nethotrexate resistant patient, a TNF-a
bl ockade cartil age nonresponder (CNR), a TNF-a
wohoskastkas hyper pl asi a nonresponder (HNR), or aPTRES2004/029769
bl ockade doubl e nonresponder (DNR). Another aspect of
of GO h&HeRt Pl ;IFHti@Mﬂ_ decing®f RolEHoh MefiAab With B8ty increased
of synovial cells in a joint conprising adm nistering
synogial pelt dgnsiiyi cal |y effective anpunt of an antagoni st of
Y 0.Q.. ' hawi .condi.k] an . . .
a5 Rt oh sk iRt ool B BB AR deggpdation in a joint
comptexisg tadmidiberihg e idrapeutt 4y prfostivéde smoBithoflan odntagonist of CD99
. decreasing cartilage_degradation in a joint _conprisin )
activalyy ip % RAtieRt baying @ endifen apsogiateyl with ap ppermpkly gh gate gf cartilage
agoni st of CD99 activity to a patient having a
degr%%%lg?'ti on associated with an abnormally high rate of
caAni dspoge cfethcadatiton. pramides peahodsf of Hecreasumnili-6nconcentration in

synoph i cof e AETRIF ISP RG LERPESELY PG amoudt of th aniagonist

of dcﬂ%g% apevitl CRl Y p&iidie Chiavfe aidnlitish Qﬁogiafeag QS bbbrmally high

~activity to a patient having a condition
concesismnafdb-ointsiinaaldissed. | y hi gh concentration of IL-6

n,sypovi al tissue. ot her ect. of t i nvent,i on .
" 83PR8E ofheeh E G BB oGS Bt oo Tesr AR E-b 4T, fpsion in a
jomt%wﬂsﬁignﬁmﬁﬂmeﬂimgtaeﬂlbfage@idégg lefReNd fabunt offahestdgeRist of CD99
_anmount of an antagoni st of 09 activity to a patient
activify\fiong patiens ivitigon casdigen sseasiaigd Withnamgberrmally yhigh gafe of bone
erosiofl € of bone erosion. h another aspect, the invention
provi des nethods of alleviating at | east one synptom
of Ireunditindr| agpary it invenisaapevidespietlnids of alkvigting! £ néasgore symptom
of t her apeutri cal !dy %ffe_ct i ve. anpunt %f arn argit agonj St'vg];mount of an
: PVidspAIeP OBt EA RStErIRg 24 EPFT“I& \i
| r o . .
eniafui CCOP ST FPARM NS, ob WEOLBRIT Mo, In proforred
embadiateatse the mflatnerdt@ycdisrass iis selediéd fmomather groaprepnsisting of diabetes,
aneurysm .restenosis, j.schem a/reperfusian_ injury, ..
artheglogSIERRIo TBIHFTEIOR 40EES GHEUYEM: FEpaIoFs ey Pprfusion injury,
glonTcRABAGIhkEis| S¥GEnoshy S k&I fistoH PUsjufy, Y th&MRHRS Uver, systemic lupus
rheumdtoid arthritis, Reiter's syndrone, psori at i C _
erythentabosius,i shevamdtgidoeithigtis pBetel's tsysdromex apsohiafic i athritis, ankylosing

i,.nf | anmat . bowel di sease | cerative colitis,. e
sporiiiy g s A ARET iyl e BB bty Cropps disease,
pelviRCihEh@siafory @i RBSS, @sultifistQRIVH, ididbstes,a6Hd@smhtitis, adhesive capsulitis,

_ capsulitis, oligoarthritis, osteoarthritis, ) .
olig 5ip.t pytpearidritipopgrigritmitisy palyaribiifis, spspgasist piill's lisease, synovitis,
S n o Al: ' | se L:OsSQn. -
ARG e B S TRbv B ARl SRGEER O porosis, and
inflagmiatory dermatosis. More preferably the inflammatory disease is an arthritis, such as

rheumatoid arthritis, psoratic arthritis, coxarthritis, osteoarthritis, or polyarthritis. Most

preferably, the inflammatory disease is rheumatoid arthritis.

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
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i nflammatory dermatosis. More preferably the

inflammatory disease is an arthritis, such as
woheosrmasasd arthritis, psoratic arthritis, PCT/US2004/029769

coxarthritis, osteoarthritis, or polyarthritis. Most

actlv@tﬁle&ﬁérﬂﬂieYamdLﬂ@ off Eﬁlgﬁ tléiﬂébc?ﬂe§ SRAHR piRsdnde WIEOtépound is less
arthritis. Yet another aspect of the Invention

thanfhe pingust ﬂ’énh@@gng)ﬁequ@ﬁ@s i1y thegahserasnefothaccospoynd. In a preferred
t_of 9 A
oG8 BHE 8" on RSO 4 RSB Byl S PARforat s

optlcﬁiaﬂyl @i}‘lﬁﬂ&t@(ﬂ Vﬁltld Qﬁrheﬂ hédrosielfhcot Bf tilerlpul@senC elnobndthe preferred
npound wi th an anount_ of Ieukocl\;t es that mgrate

emb?ﬁfr@u@ Khe et Jeagianedaver jofpadothelial gls Hed mpmolayprs ofj gadpthglial cells.
0

Ano B 058 O EOREDNod AR LA, S o o in e

treatmenu of riefinatogd atthritis cempnsivg edentifyihpe prtemaist of ¢fDI%hactivity and

fom%%gugg@ggqiﬁ ecf %ggggggsé%giug?n%q%tgs o o gr tplr?fgrrgd embodiments, the

leukl%ﬁé RIdihe: SHRAGLYIEL o TIdR. endot heI ial cells are
cul tured human unbilical vein endothelial cells,

opAinorsakdtyofsthe muveatien prpidest wrthods of ideitifyihgeot commpofind useful for

treatlg{é}lf %’flankl ma&g}lgpdl%gs?et Iﬁog%qrﬁsréli?gf ge{) rcgglpggngé) glll gl%gltmt 5%99 activity
in tH¥MGdcAYE 08 e @NGRuRE Wit af @idoSnt HNCDYEraclisPGh (18 atiRfice of the

i nvention includes methods of manufacturing a drug for

comped; gnd i) t@ﬁf}ﬁ%ﬁheoﬁomw@mﬁla@%uwﬁdrfomﬂe@ment of an inflammatory
I t
dlseafsgﬁ gfdrlr% '?‘ﬁg’tft ﬂéd“ tl@ feguéégéfl' tsﬁ?%&n?&%ﬁd/ is1¥wer than the
mnomanﬁWﬁm99anmvﬁymnﬂkabaﬁmedf&ﬁhbdmbamds t he Ieukocyte
's glther a nonocyte or a T-cel] aspect of the

RtiPBFLigRoYdEO HigehMRdhass ol &me&@ sorapowswly Hepful for the
treaﬂﬁ%ﬁ{ Yt rHeBfaldi @ftﬁ?ﬁ‘st c n%l‘?sg% gni)%?ﬁ%?fgé%ggﬁ&ﬁﬁ @f a T-cell cytokine

conprising (a activity In
produtwel ny aeﬁest@epm]fatwm ef fﬂu&ﬁﬂ) sﬂilﬂulaﬁekihviﬂnaalm}lbﬁmknfg 40fOD99 antibody

activit t he abs of the coppou
in SRS ohHhe HemGag Otii ShSmFeBt of Lol cy RS tugad by second
popdlmdmc@ﬂé’ ifHhe @B e fhd E@nﬁdﬂhﬁnﬁn@fb)%ﬁlfﬁﬁ%'tﬂé Edmpound as

In the presence of the conpound is | ower
usefalnfiou freatofenOpDhenmpioid algthmtns when thosownet of T-¢rdl cytokme produced in

Q The inve tlon rovi des 0
the ETREF 91 A A BB Aoy Qb dr PEIPLEES TRl Hlgeing produced in the
abseh&L oMkt Gothpdtihd) Th lons eGHGRIh &It B the VeIl 8el T@el@Bytokine is a Thl
amount of a T-cell cytokine produced by a first

cytoliopul Bl’qf@fﬁb]df the- bl | aytakinarthagtis anegstiredaisn dAFL duklfﬁﬁy Another

antib en e.Co
emibfiipien 07 dhg T eSPH o s R hhSaEE T Ao fos e i the
treatfRBHbAIHeMatid Arthetid Sorhpridihe @hﬁmegealeanthF@uﬁmw activity and
and (b) identifying the conmpound as usefu

formulatiag ten ddeptified anteaenstdonhuman eansupption.t he anount of
T-Gell
Ao he? ¥1§p%§% gtgtgg xﬁ%ﬁﬁ@g g}ogfhc%eg %&%fﬁ#}ggﬁn?l?%lbg %igllrun%useﬁll for the

conpound
treatpteatioiCibdumatoldgrthritis comprising: (a) comparing a number of a T-cells developed

from a first population of T-cells stimulated with a non-blocking anti-CD99 antibody 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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absence of the conpound. In one enbodi nent of the
invention, the T-cell cytokine is a Thl cytokine.

weénefsaesBy the Thl cytokine that is nmeasured PET/TNEX04/029769
or EPNg. Anot her enbodi nent of the invention includes

antibdey had exedsur@idiihs Combomg]; and (bigidbmtifyiifethe Roipeund as an antagonist
treatnment of rheumatoid arthritis conprising

of CP4@ etivify whemthearuhgbaf sk-cdlts demolopad i1} (ietpyesgnep of the compound is

less tﬂMea%hﬂl%elt EE "{“%gﬁg 'dfs{'qu%e%n J"aﬁgencg rofhﬁ{gago calnd Another
consu I on. her aspe I 'nvention prov

embdsthtxieﬁd of ahe iigkesntioh ymaslgd@ ahethgds! sae’fmhndfwtuﬁﬂ@ at degt foenise in the

of rheymatoid arthritis conprising: (a) conparin
treatigpbR TSRO AIERTES GRS H@el&ewﬁmgaaq AHagOA O R Spetivity and
formfarifig ¥ idenflibauhaL S ol MR ORsRhAGk] ng ant i - CD99

ant | ody I n e pr sence of the codpound W th a nunber

of Y&t emdther ahqav@l alpthd ifivamioa Eecides nethmds aifi ssreening a collection of

compQifige, S e 9 SoRTHeh 8t FITEEH GUATE ST el fampeing an

amoRRPS! RukOSYtE fhat %8%9 % bt 1&2s® bhéhyRt | FrenotiRlisiNgells in the
non- blocklng ant i 9ant i body and exposure to the

presepsmobarsampaned ohiheicaBentionyyityan h@oqufd@ﬂ@cw@s &mt migrate through

at le%sgf?gl n gtoif ﬁn&l(}% Cﬁs tilg Wn 8e 8o%nﬁo%@e({u§18 rgis&)shglﬁctmg the
compdimdrud i @htagbnift @ﬁa(l:]b99 damﬂyoxam& the ainld@ntedrsaipeingfledlddeytes in the
conmpound. Anot her enbodi ment of the invention includes

presqpse 196 dlas espaindria kst thandhe amewy efgnisiimg lgulieytes in the absence of
t en ey/Tes Qi r
the Qfog@% ﬂ?y?%egérg%@am ag% n& 4t h%y %%ggog%{zp Vc:ofﬂ grrl% of the collection and
at ledso oneit@tpaugdtafichd cbdlettidn iedelactedigom atagomist ol GBI activity.
copsu Yet anot.her aspect. of t nventi on
or 841 BetheroisRedo e Yo RO ED R lach o feonins a collection of
OuBHssd A 1S BedtthehNSF tHRABEA  ar@itis %ﬂ???’fsﬁifgd(a) comparing an
arthrltls conprising (a) conmparing an anou
alnour&m{wc?hbsytokme producad dythiivt ghpelatioe af T-colle stioypdatedowith a non-

oo PR OBy A RO B BaS R yP b of T
cytoklhé pHEfced by Q@&ion@ REphIaN&! inf cSl'I'éjfﬁttﬁﬁ h‘bs%hc&@ﬂ thé cbﬂﬁp&hﬁi and (b)
absence of the conpound and § g sel ecting

identfyingo thedcerspeimdans apy@wiagenist o fectivit Whm éhe tagpount of Thl
extof R BRiaela B M Blafcd SIHEEHLES iR, BLERENERL of B1 cytokine
prodh@ldikmCthE @Bsdnide lolf eh@b@ﬁmmdoPretfheblgfqﬁe aunceytdkigd eaa by yeasured is
these steps are repeated for each conpound of the
Thmbbprﬂﬂfwon and at |east one conpound of the collection
1€ n
LB B8 L BRI SRR BB sl et o

treatﬁﬁﬁe@ummﬂamﬁmw@cdisem S mpr GO dembafing) Si€ ainbudthed CD99 activity
treatment of rheumatoid arthritis conpri si

in therpwnrh gl ateHopmetngwith ath pmeyrioRf 999&9&&[‘1’%%(%‘? %51}6 gbsence of the
comlrrwléllngir oc§ mr)ﬂg %gﬁ?&% gcﬁ%qlgcitmgt ésnﬁgeﬂﬂeﬂr Webfnét of an lﬁlﬂammatory

e presence of
disease meu ke anbdimtad CDAYUaEtivity il ﬂ]le presence of the compound is lower than the

amount of CD99 activity in the absence of the compound.
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cyt oki ne produced by a second popul ation of T-cells in

t he absence of the conpound; and (b) identifying the
woanpeesds as an ant agoni st of CDO9 activity wheaTmise04/029769

amount of Thl cytokine produced in the presence of the

IL COBRMIMEsGRIPEON oA Fityrggount of Thl cytokine
produced in the absence of the conpound. Preferably

t hgol Blbcikt akdditabding df&héfﬁﬁﬁ% 86l 0B ewFofcls&ﬁe biNedinf¥Ats of the
aspect of the invention provides nethods of
invenidernt refsrenee shewddpbe natads ¢b uthef dollavingt desaifedofdesgription taken in

conyioRt Pkt ERy el hEH il Wi e of the

CORTGU N ddeéthdridtrates AH® lé;@ﬁsn@xfltyCDQ%gm?tﬁX ia1vEdly dbﬁblffyhfb perturbation of a
absence of the conpound; and (b) identifying

numpenph hrdogisal Breresses grclidiag: fdet abie, étrrcelllnchawﬁ’atsawlatwn T-cell
a a acil n

b 3£ 238" SRRl AR, Bl progpeion,

mon&ﬁ@/nactdphageyadtwmdnﬂndbsence of the conpound.|l. BRIEF

DE | PTI ONOF THE FI GURES Fqr. a better under st andi ng
§%§ ezp ﬂ%wsgagqagh%ﬁﬁn@&lw&ye the g8 of paBHAFRedRezad3HioR fpperturbation
of d %ﬁﬁf%f gﬂdbmﬁtg%a? NG:BcBQUiHc1REind? %lﬁ&ingh%tgpldlﬁw TWell receptor

det ai | escripti'on takén in c JunCtI
stlmabuomp’&nylil lagopiom\nratg,smonacymecmtnﬁn(;rati, inéemfenet-gatums production,

t I Il d ty t
and (PG Reriohbise SEBORISt b ol ogi cal brocesses,

| NG BémonshbRk tiad dffect 3F CBDY bIRRRRISH symbliaLtal d@Sity.
T-cel | apoptosis rate, rmnocgt e recruitnent rate,

i nFH fedenonsipiea ther effrse of GRY hmkadﬁmtw@lﬂ%émp@é@é
ac n F h
i: (\éast hg?OAS%g%)égl? éf%ﬁééf@ggr ag’a{ﬂ on lg“ gé‘?ﬁ%%{l Hs S‘ilg
of FiG ndd@esnsohtesishhylgtieadf GDOT Bsksle dnniativiluay s1gmﬁcant biological
including, inter alia, T-cell receptor stinulation,
Procgssge| | apoptosis rate, nonocyte recruitnment rate,

in fer t :

ot val) SRR ORI A PRI PREE P ERpARRate rosistant
patidibo&h bhaokcatte extrawagntion, ai-celdl decahétnseint,y T- déllercﬂlferatlon and T-cell

denDnstrat es the effect of CD99 bl ockade on cartil age
prodyelien@ffNdn. FI G 5 denpnstrates the effect of CD99

bl ade Y Lo

deﬁoféns? r%eglgosdsgrfl%ﬁltg fe\g%&o? P&%%gs %F) édgho‘%now |1\9|e% PSlty ma
metloitigrate resdetdnt lpatiémagi cal processes. Fi G 7 illustrates

of CD9 ot r exat.e

th elative effec a
r e?i[éft Bn{l%%ﬁsfré‘i’?ﬁ 8% sirbe t@D%%&?%@a%Ppo }I%g% &legradation in 2
1netﬁ(ﬁ1%&&{b&é§§ﬂ&1tplﬁgrﬁ! | proliferation and T-cel I

FIG. 10A illustrates the most likely relative effect of CD99 blockade in a TNF-a

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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production of IFNg. FIG 8 denonstrates the effect of
CD99 bl ockade on synovial cell density in a
worbisoRs@sat e resi stant patient. FIG 9 denonsPCatss004/029769
the effect of CD99 bl ockade on cartil age degradati on
| NFRG.MEt ptdrR% e tHeee:{fe%f SNtDPRbIRRAde dl SartithE¥\degradation in a TNF-
illustrates the nost likely relative effect of CD99
o caifflagskeoaieesponder TNF- a carti | age nonr esponder on nonocyte

ex vas eII itoment, T-cel )
o BIG P8 iliboseifog rpeft Khs e oSt of Q9% leskaenig @ TNF-
I

hypeffifla BCASERRALRGH HloHBHe YxtrdiEarioh P-cell (UIBERS 1L proliferation
and Tasetlgepduttion of MFIND eR@uintngesdch py@ssd individuallgeFIG. 13B illustrates the

recruitment, T-cell proliferation and T-cell
relatp/ieogfoQQ %@9% p}qg:kaxgg(amnqqé[aﬂioy hypeﬁplﬁsja diqurespender on monocyte
£ss rates t

S8 kel b ol BT RAGT Ay 1o fhotion of TPy,

exarﬁlﬁédc%ﬁﬂﬁng@ﬁ'ﬂ‘ SRAABERSE afd @nel2 dermpnstrates the ef fect
9 bl ockade on cartil age degradation in a TNF- a

caFlG| Hydermmansiratsp dredeffect ff CD99 Blvckpdauen sarowinl celbdensify in a TNE-

hIiﬂﬁl rel ativ(F effect of CD99 bl ockade in a
o nyp %&%F%B?% %onr esponder on nonocyte extravasati on,

T- ¢8| 19 @&idtstBRE the Hfeeebt CPHPbiocRARE drPthrifage deg@lidtion in a TNF-
production of | FNg exam ning each process ,
o hypeglasiacnearésponderG. 13B il lustrates the relative effect

f kad h |
onTHon by i B otpe sReT Qe DI SCBSF df G DIOPRER fn & TNF-o
douﬂgg ﬁéliufeﬁfoﬂib]p aRdodyte %kﬁax&ﬁaﬁfé)ﬂcﬁ"'c%ﬁ r@érultgllégt’ Teé@f%ﬁﬁfératlon and

Ing of f one process at a tine.
T-cetleprodsdtiont ef e erfrhaing ehchChogeds| mdim«limllgn Fi@n @6Bailllustrates the

cell density in a TNF- a hyperpl asi a nonresponder.
relatpyeGeffgeimeis edledkaderinest THF-eDIoublF opREFgEPGAer on monocyte

cart.i rad ti TNE-_a.hyper.p
extefBilocpofatr Topar b a R, SR BuC Ry ERf pragaption of TN
exarhidbd@by WEn@Elo@Coneqirobdsd 8t Plimekade in a TNF-a doubl e

nonr esponder on nonocyte extravasation, T-cell

r e€@i %monsurat@é the gffest pf EP9P blaskadrmiomsynsivial cell density in a TNF-
do%ﬁ ducti on | FNg exam ni ng each process
& I\?Pfﬁfg?rf "FIG 16B illustrates the relative effect
of FRDIS EirasadRs i @feH\Ef @DIP BRIcRad¥OSH &5RRBE BEgrAdation in a TNF-
nonocyte extravasation, T-cell recruitnent, T-cell
o doublsi dohegspendsn and T-cel | production of | FNg

extr

.Qi_
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exam ned by turning off one process at a tine. FIG 17
denonstrates the effect of CD99 bl ockade on synovi al
woebds/odemnsity in a TNF- a doubl e nonresponder . PETBS2004/029769

denonstrates the effect of CDO9 bl ockade on cartil age

I11. depradatepMeddripriONF- a doubl e nonresponder.111.
DETAI LEDDESCRI PTI ON A. Overview I n general this
i nwent i @vepdBwbe vi ewed as enconpassi ng a novel nethod
of treating inflammtory di seases, such as rheunatoid

ar t gbderd thRNAvEHEWE lcall B R@&iFedds érié@ﬂﬁ)bifs‘ihgnﬂ n@ﬂq method of treating
screening for drugs useful in the treatnment of

mﬂalnnmtgm@ﬁfmsss dushaas deevarnipoid Huethritis, andi eeyel satfndsaf, identifying and

screér%hr%%gx?d}d‘%(g l]lsr? 1 1lnh§1 Cﬁ'nﬂﬁjte g?ﬁgﬁ a%)gy er’fl@gﬁss%%dv éhreu clinical

symptoais. Theugke 1the\/u§eyonaf cébfifer MbdédiTesingnamilcanidtie Jdiﬁt)\ﬂﬁh inventors
to have an effect on sone cancers, has a significant

have wadecthe shscorrry ghathp RgEvivn fgyD8Y, anradhssin mplegiekiqwnsto have an
t [
effect il 3bi dp(rs. 15 Fiiniioht Hopd ch 1 BABODEIR0R of phenmatoid
arthdiss. r Hﬂhmﬁionl df diet hetivtitys of EDDefd prediadeds td' hilletietenthe symptoms of
! abnor% hi gh concentra E?‘ of TL-6 in synovi al
inflapjraaiply disegges, SUch ag gheginptol iSt0 a level of IL-6in
t hg syn@yrigltidisssue of the diseased joint that is at
| east 3 standard devi ations higher than that found in
a TRE T8 <BAGHIRERSE @onée‘ﬁtrgﬁon Jh8.b §h RndvR Ysbmd Xs used herein,
gh rate © oneé erosion,  as used hereln, refers
refela tcl etlewd alf le-6diache a}sre)vnzd tinsudl eftbe donesedijoiphiiabis actfle@t 3 standard

bone ,as deter e st andar d r.adi ogr.aphi ¢ neasures.

devigfS ridhet Bl Bt AR e Ge Pl
degha e ‘@Bno m@aﬂﬂﬁﬁﬂra&@éﬂdﬁe F IR Sad 1 Red@ heREE 84fBRItE a detectable
joint space narrow ng as determ ned by st andard

decreasdi g plafstabic one alimersion |of @ bepadisséeigmaingd byt standard radiographic
meagarrovw ng i s not detectable. The term "abnormally
PHeT eased synovi al cell density," as used herein,

r efT8E Serbr0“dbneAnaliyt high rhte offthfillagdhdegsadativn Blas usébh&ref refers to a
a joint contains a nunber of synovial cells that is at
detepté{a@

goinkpace AEgOwingIRe deterained by shndwdradipg@phicyneasures. Inanon-
d1se§s%h %n{&%%hglstﬂb‘?déﬁé&gw al tissue of a normal, i.e.,

I sease m ni stering"” neans any of the
St ﬂhd aerth I‘fﬂirfmdallxaﬁnc&dzmemIssﬁwiitlnmblladensitv,” as used herein, refers to a

condition in which the synovial tissue of a joint contains a number of synovial cells that is at
least ten-times higher than the number of synovial cells found in the synovial tissue of a
normal, i.e., non-diseased, joint.

"Administering” means any of the standard methods of administering a
pharmaceutical composition known to those skilled in the art. Examples include, but are not
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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phar maceuti cal conposition known to those skilled in

the art. Exanples include, but are not limted to
wonoesaresns®us, i ntranmuscul ar or intraperitoneal PCT/US2004/029769

adm ni stration. The term "antagoni st of CD99

acThe tetry, “drag’ refedtdhe cempouriedarsy deprédef @nagletityythef can affect a

i nhibiting any one of the four bjological activities
biolqgioakeystFs HEIHE §Y (B0 WEI08 FEROWLDIOHRENTH SRRt apd Wether or not
usedgtei})}rag?lggzl e E)&&:ﬁgﬂést HF%C?S(I ):lu@ Q‘g}:nlcalpérﬁﬁll fn'ﬂfl@édl&nof research or

‘activation an recruitnent
therapnllttidoilttd:rest neteohlkymccbmngOﬂt%oeé fedt by endamrmedparacmndo @r autocrine

ftanta .stic.The erm dru& r]gferstoiaco ound o f

ac OSWH %Se oh facts %rﬂ?tt%g VhRcel ZereRforee B BF“E? fplar factors

such S¥S befentdhisit Hl%célwlé?nﬁgﬁhlﬁg PRI DBIsOBbBRI from other natural
mechani sns, and whet hef or not used therapeutically.

sour@ﬁamstl@ées;ﬂieﬂm@@ﬁ ami:imd@ctqnqsq Suhgsenml alsqmbbld@sl agenigfused in gene

therapgistlelglﬁ gtg ggg% §rlgﬁ I it ﬁ%?‘f&%%a v@tseusr %IP%EB;I:]I lgoac%ve agents

prodbésatigr Bacte?ﬁtdnﬂqfim& (e% ifoétﬁisp Esn bObOisiddréd1es duk® @Aedekponse to a
receptors of any pe; intracel lular factors such as

drug spig he A CONGAUGNGE 95 er Wﬂ:ﬂle siregraneringedrbengaays thefraterafteanscription
0 s

or déﬁ'?a‘?igﬁ&? gf (fn{e Jp 5113% | 1 IIgleIé &%ﬁ&gédl%tgﬁ 5% 89&1?}%113 rate or extent of

transhgientlson pemi-translgmrml tﬂi]ﬁdeaspyg sifcdneasr Divte polpBpthies Al mediated

ant.i bodi es, virus eria, and bioactive agen
changeRdRe B by Y 8F dogradhiop of dhe ot moreProteinsy Ay Ediftegdnhibition

or st ACECL1HBS of BBty IF FRIPWGE prSrefds défr}d%g% hD&n Some instances,
consequence of, for “exanple, drug-nediate anges I n
drugs tan exgttchef effﬂzmbr irit@'ai:tti:ng with dem;o’ramatﬁazn cexddin (appli@tions drugs can

aso SR S e i TGP AREE Sk bl o Eiposiions
1ncluﬁfr%Qﬁé%r%r@Hr@Bﬁn@6néWrﬁoMxﬁf}%iﬁé des, drug-nediated

ch anﬂes in the rate or extent of degradat| on of one or
mmaﬁorm <liseases’y refersi tat @ dlabnpf Biverssrdissasest andudiaerdens that are

QN Or _actiyity.of.one or.nDLe pLotei
chardss B8 19 oot ik SV E e ighife B % Rl ponses an
upre@}latﬁdﬂ Erang hhahghenof thednNiBinaioty cisRhde; eid dijvfhregulatlon of any member
appl i cations, drugs can al so |nclude for exanple

of t }@oﬁﬁbﬁfﬂ@téﬁ’s cassade; dindlgmmpateryt Hissassh én@ifl@@ digbetes, artheriosclerosis,
1nﬂa1§frl'%}{rmé&'2' M@ﬁnéﬂérﬁ' dxle nGSiE 19(§he 5/13'e %ffdgﬁn q‘@]ﬁ e;p &q?ﬁérulonephntls

XCl pi ent’s” arTat ory ases
restendsis Sre}mérﬁmonemy;:irlﬁaaaﬁlﬁs famﬂr dyﬁtemduehnpui aithengtosus, rheumatoid
i d.b f foll t he
arthrfc{;,a égglltqerﬁgzse drg% %;q, bt o hel%s %@}gg]\gs{ﬁgn spondyhtls coxarthritis,
flathBl28EY bR e P BisOse AMY &@&é@@& 1] chdirsl didd aRdIe ammat
in cascade; teheS ()S\?\nreegru [ati oln o? anS T R?J atory discase,
multlpftﬁf Bcdmalsodlﬁb@as cmthemykelifis, saviimasive y:aphlﬂ;lﬁa,sd%qaﬂhhﬂsj esteoarthritis,

v R PO S RE) S50 PR, S BRC e, Prsons

diseadé, 0 BB SrSHEP Nhtetall Sscldr&sis, eHRSdporodi€ PAIT Yol RmhtblH (Mrmatosis. The
rheumatic fever, system c | upus erythematosus,

smgqlwe’qqrmf‘mﬂammtthw disease’Raclwdes gangwmrcmmorepbsﬁas@t setected from the
class| tn;}ﬁan%mgtbr}ﬁ&ls( alsgs‘? Wi 1ncpu%g(sj Xny Ec'm‘?i oun%xo%rctorqﬁoiex digease state wherein

a component of the disease state includes a disease selected from the class of inflammatory

diseases.

10



10

15

20

25

30

i nfl anmat ory bowel di sease, ulcerative colitis,
Crohn's disease, pelvic inflammtory di sease, nmultiple
weaebhwresdls, di abetes, osteonyelitis, adhesive PCT/US2004/029769
capsulitis, oligoarthritis, osteoarthritis,
peThartednt i‘foift,” polusad therdih] SompHsssi BBl Synobial ltissge, synovial fluid,
articlgli seasge, s#r}}ovi tis, Alzheiner's disease, Parkinson's
a

Pls Garditagen Rput (8T cadathetraseliiar cangls pxiracgdulan sempasition, and the
soluft®shdankd Shdider matosi s. The singular term

“inflammatory di sease" includes any one or nore
di teasem $mbthotredtd nomespoedel’ asferofo anhbwnaaidosryhritis patient who

di seases, and includes any conpound or conpl ex .di sease
does Gp SHGFNALY FosPOgt nifo RSO tsFate Fepisgh <@ Sihay gnitally Tesponds 1o

methbiet H#6IB& o AirsBRtRy 90banhed fromthe class of
i nfl ammatory di seases. The term "joint," as used

heTlks termcéidF-osbleckdide cartilogd aonreseade” wfenotd alrhdumeitoid arthritis
.artL&glar,cartil e, bone tjssues, and their cellular
patieRy iy {qva daitiel TAY-@ odRbiysY t Whm, shawe desesases gwiayial hyperplasia, but

. . i . . i . Th. rm" trexat
minifiEfeBhelch b AENLAR WeBlaaT otifiols FPHVEH F¥R5a0 i ent
WDhetens “TNF-& bl REkhdeiginérpl 850 A6 edfon B ROkfaY %trﬁelimatoid arthritis

_treatnment or who initially responds to nethotrexate
patieplewthrebnaorafallz dighroy resistanttleveds of TINF toeactivity Nfho Yitlds kapevement in

.cartjlage.nonre nder" refers tqQ a rheumgtojd
cartilagg rﬁiﬁsﬁ §tl%tlﬁukj{%t?% Frepswn FYR9aRl hxperplagia ¢ inyyespongggio TNF-o
blocislews decreased synovi al hyperpl asia, but m ni nal

reduction in cartilage degradation in response to

TNFaea tdrnot RIS Bex bldekadeedonbld WonresprmleKacferotpesr fhedgiatoid arthritis

. honresponder" refers to a rheumatoid arthritis patient )
patieq pithamsebicde igitieli §NFur apléwibs mdiet shosvseper grsppmee an both synovial

hypefiiia e salfiRed e Prip B BYRERE Lo TIVESS Rl
hyDigs el Shatidn® flsP e asy (varn Niocicl |aﬁﬁﬁeﬁd$refeﬁ1ﬁy b8fufflan. Patients

."TNF-a bl ockade doubl e nonresponder " refers to a _
havingagwaaleidiaditisrqaniieclpde, fermexawipld: patients giabhave beenididgnosed with

- Vit h .p0oOr response .in bot . .
BB SRR 6 TRRDEE 0 Bbms ocied it
rheurhats b asleritis) of Watientb It keael @rogrbgidetowar@abi ary at #6d 6f Yeveloping

to any warm bl ooded ani mal, preferably a human.
rheurpaipldHthaitisayi ng rheumatoid arthritis can include, for

eXAplea, hegé?ﬁ,i aerfﬁe?aéetﬁﬁt:algga_é’fr%cﬁgg #9{1 oy %Eﬁ%gl%é'%iltﬂe resent invention
rheumat o d art ) Xhi bi 1° one’ 8
is intemded tofm¢anehstyampiunirsf tesoaipmued wiithwilh @ikt en therease in synovial
arthritis, .or patients that e progressing towards or . .
cets i & Pl St BEerbrao g oo rak BB RdnRi 8 & Thematc joint or
decred S UL BCERicBntrationt MEEABGMI tz@ld ¥r BEELBLE € O bonePErofion, and

drug of the present ‘i nvention
thereby cause the regression and palliation of the pain and inflammation associated with

rtheumatoid arthritis.
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Is intended to nmean that amount of the conpound which

Wi ll inhibit an increase in synovial cells in a
woheosrmasdigs j oi nt or decrease the rate of carti Pagas2004/029769

degradation in a rheumatic joint or decrease IL-6

coacent yaKigs MBd | 28Rhéirfisteed Al tieey Bife the rate
of bone erosion, and thereby cause the regression and

pairhé ghéseht alfvehfiéh B @Rteh FoslilkABP@INcaNF@E SRCHAL®Es model of an
wth rheumatoid arthritis.C. In Silico Mddeling of a

arthritireipinit dihg medd mirevidesjo mathematicylreptesrntationeadt the dysamaigsprocesses
[ | ts t.ai f ' bl i.co ; ) )
relattP R Bk hiE e oA atle WO ERARG b, The main
compA&h@se béahined irdthetdompiien amddel ppossestsyaovial ddsae ahdcdrtitage at the
.biological state of a humaigﬁlj]%i nt afflicted with
cartifage AR Mg ethef s Profefupirali MeRmAiold HBRESIWRn 4P rgrent model
[ r . .
taket, Fhtd BEcGRATDA e UTBKBtont EREEREUI-RUNE thétbrob BB iBNRA in cartilege
metgbohso} tygsire alflandyeationt aidotisand hypetplssip,dneltiding e ollowergs
nodel takes into account._ vari %as bi ol ogi cal vari abl es _. )
% elnfcophegs PRBUIgHoR dyawuics Jpgludng recrwlipent ggivation, proliferation,
nme is ' +nf.l anmati on, and tissue
hy% p‘%’ééi%fﬁﬁbﬁgﬁé%t%’ the followi ng: nmacrophage
ofiutel populayoradiesnics dhdhiing recroitmentirenti genaddpiendenit and antigen-
proljferation, apoptqgsis.and thei.r requlatiqn, T cell
poﬁ}dea?rf R AR grqqﬁﬁqaum’ FORERF and Higtoglation
n - . at . i i r .
£ SHARISARE IEo20Y (L) AR RAFRSPAEN LENANASR i e s
Fi prodifitration,lank epeptosy amtiheie r¢galBlonpopul ati on dynani c
including influx . in the tissuge, proljferatign, and
* p SRRt pRPIation dypagiss g%q?%ﬁingﬁ%lﬁ%%l@w@ BRYRIPSR i on
y . . ot T L feratian tasi _
430G WS008 oPf AL AR AORRRRIADNR, oo, otkines
i nchemboldnesy rprvteblytiacdnaymies ayd akatnies protdinsyoly mies different cell type
proteol yti.c enzypes and matri x t by ‘t he

di FPEFseRted dmaprop %ﬁ’@s’rFelp?bérs"&HF’é&%r &9@?@ ’hag_es, FLS, T
PSP AR o By SASRBIPERINES 20 o

e difasiomsyiasdistbr bétstiesyaodiatassue kad eartilageer act i on

bet ween cyt oki nes or proteases and their natural __ . .

1 nitpRetins berong eyfolines ¢t profespes and theii netygl dphibitors, antigen
th : | ents to cellular nmediators (anti-TNF-
aggﬁet%g&%éﬁél’?ﬁgs etanercept and infliximb, and IL-1 RA

anbagal 9f shedpanicasgeanakd Relglar Twliatode(antt BIF-o agents, such as
nonitors synovial tissue density and the vascul ar
voFktgagrcept and infliximab, and IL-1 RA antagonists, such as anakinra).

The model also monitors synovial tissue density and the vascular volume.
In addition, the mathematical model can take into account the effect of therapeutic agents
such as methotrexate, steroids, non-steroidal anti-inflammatory drugs, soluble TNF-o
receptor, TNF-o 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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In addition, the mathematical nodel can take into
account the effect of therapeutic agents such as
woridsoks@sat e, steroi ds, non-steroidal PCT/US2004/029769
anti-inflamratory drugs, soluble TNFreceptor, TNF-a
com@itl Ry médds ichh &iheMld firelsyseaept Rturd MidgeRhS bshavidt, a process
silico modeling is an approach that integrates
termegpiogiapitlatising| ogi cal data - genonic, proteonic, and

PE%?LSL@E' Saéogf %W SRS ﬁdﬂéﬁ@‘;ﬁé@%ﬁmﬁ“

of con s _leprese flmpned disease .
ot PE O RueERBH A aP pirSR RERLOT HeS kO iy o' GRESR approach
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U 0 a
deveﬁc{b\é& 0 ggigné"@l% Tﬂ%ﬁi{ ﬁé/elac?f @%gﬁg]né QR }’Fbg e% E)l%f ggefl Rafehavior such
as cannﬂhgeaﬂegtedatmfonrhemlﬁmlhmtdd aa:rthtlsI |t]$e spéviie nhehanisms sinducing that

are then used as constraints on the system and, a_ set
behagjor e eagh aansielr: Wntirm.syiglding Bps4© of oSUhsHiAmS WBiChipemselves are
decohﬁi’vﬁ:ltedogn&' NRSIdod Y d@%‘ila' e F&ﬁltrgf( P! Rttt \6?nth@se s%bsystems is,

behavi or such as cartilage degradation 1 n rheunat ol
theredorehalraaidy, deﬁh@i by i Hehgvimescthainiherasteriad dled dgnantie of the system as a

wholge I Beer et prorRa rearvist minteoe HsF i e B iGhgSh from the top
dowRD@il ekkré ﬁ?s g@5uzh| detalln® repiidatedtheatBwaobIbRSicaPheHalRy &f rheumatoid

subsysterrs is, therefore, already defined by the
afthrlﬂtﬂhaw ors that characterize the dynam cs of the system

er 1 e:ﬁﬂgin? S ﬁ%%? z;%){) gl'ﬁ y’lﬂ][ %‘gﬁ’?‘ﬁ’e%%% nd’&t?as is identified and

collateditb siuppsre two spaeiflgpuemisas: I(1)} descabing dabie Blhl@gk m@W’(Z) describing
bi ol ogi cal behavi or of rheumatoid arthritis. Wen

physiplpgigalafingiony @meawpb ;9@ Hhe pthole sysem- pPsr deteaibipggpkygiological
functiSnd d}%%hé\tll(negf th q&zh% e Eae Pﬁy inttho d%\%?cﬁinflén? of the model.
Irology and (2

pur poses: escrl |ng aS|c
Thesdedats irbpregpnp lis itwbab irasde dflibettavims af the havdeﬂs sgftemnhe.e. cartilage

ol e system Data descr.i bi ng, physi ol ogi ca functl S
degrifaligB 74 BIeagHemRR %E?Véorgfgtréﬁq%ﬂelds Feartta yThie data are

humﬁlh 8 S5y BhQ AR orPvell REPRABH clidifASEada it 8RCABRBbatiB®iology is
broad range of behaviors of the nodels system 1 .e.

seleatert td bulfjeicdty macldd it salzsyateme asquizdetot ml(lﬁ&ﬁtavhmsf)lemd behav10rs

AL TN N T X TN A e

vivoRatygr &1 @8 eX Vb igdtabRice @vﬂi@e@%ﬂd@rgﬁa@hﬁ@ﬁm ehderlying biology.
SufficCi ent|y nodel the subsystens required to sinulate

t h&hisenedeliag appieach allews rreasehesmtoapasa snd earidlrelevelpp “What if ..
scen%%s”?‘gb X@sﬁﬁtlﬁg RO ltf18’10§{r taft ShE es%b%é{erﬂ] qéve %@y%slegﬁng simulated

Vi Vo
behapiody i gle tlan sysidelsS ﬂ@l&li i ng I@éughh ghid N eeproydh) grdoeati@y . can  discover

inconsistencies with commonly accepted, but yet unproven, hypotheses and identify key

knowledge gaps from the tremendous amount of in vitro and in vivo data available 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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Thi s nodel i ng approach all ows researchers to pose and

rapidly develop "What i ..." scenarios by mani pul ati ng
woheosbesdi®sgy at the subsystem | evel and obser vPa@/uUS2004/029769

si mul at ed behaviors at the systens |evel. Through this

apThe aghdowe Seproatie iasCidbd db Se0M6p d MoAEISHSIRIMmARSd arthritis in a

W th commonly accepted, but yet unproven, q?%pot heses

humgipinty dntipfilal dekisclpatngd iy eprpendivgit hoatanb pmisatien 10/154,123,
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dat.a coll.ection efforts that are better focused, .. . )
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espegiptindL16: £-rqactvd proein] @RR). is A sominoarmankee bf irsflammation which is

described.i.n _co-pending U S.. pateni application. .
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in the éoresent model : synovial cell density, the rate
Thergforg dEtG Pengentatipnaiaiaithen thetjnimt jog el plasma |represents a good marker of
. E%g vial tissue and the rate of bone erosion.
nfl eglr\ériﬁtoi d arthritis is a systemc inflanmtory
di sease2w t hSelsitivitednhBeRl s of proinflammatory
cytoki nes in peripheral blood, especially IL-6.
C Thackphét pemtenttiotRE) thes uBdSGOAND HidIBEK T B disease allows the
i nflammation which is routinely nmeasured in_the

modplatiannel cash sulsystert alpnadireld epavinaiirowie ieabif deapnag®) with most
B B At TS L, e tite® enfion.on syprv et densiy
By fohesiref aroedeling -a6d atutc eoll¢csion ceffars en tiee dubsysiedmsnivithr the greatest
. the pl as represents good .mar ker of i_ﬁfl mmat i on.

impagt o thesinheye 1C/QPSFY QG PTPRECSHQR [OF Ehqumale) igt thisnanproach can
el ARG gl 601, SHBICH SRR Syl gy uncrin
the pathopbigmelogy of hleevordid Jarthwitibh  Bysmodulpidng, i siliao.seehisiibsystem (e.g.

oS e 4 OBE e PR B 0% SRS Bt s

procé&R), liRCddn@ibikioh abithe @Relall QRS PRUSHIBRPINY hnt BE evaluated to better
greatest inpact on the phenotypic onset and

undepytargy ths dieagicnl phreamene ddvingttheimateid airgisafpsddetiifyiag the best

rly represent the system s conplexity
and%ﬁ%}‘%?lggiﬁqﬁ %é%g’ausal factors underlying the

palnhihighyasé off elsuredtoidhattiaisOtt @ikédRE istats carB¥e represented as outputs
nmodul ati n in silico, each subsystem (e.g

assogaisd Ry Bt examRlec Bnaymey pivitiesi Riodpeteformplion dyppnaicerand cellular
blacking 8 i j i CRSS)r .t

L

modified byahedatasatsede.t Typienll g theioateustodnit ¢dmpiherahodsl dadlude a set of

henonena d ng rheumatoid arthritis, thus .
Valugségghrpprﬁ%[e{v\é @g@\%ﬁes of biologlrca constituents or any other behavior of the

disease state. Based on these outputs, one or more biological processes can be designated as
critical biological processes.

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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and nost relevant targets. In the case of rheumatoid
arthritis, the disease state can be represented as
woub@uessiassoci ated with, for exanple, enzyne PCT/US2004/029769
activities, product formation dynam cs, and cell ul ar
betwltt €liid blb&)gidaﬁbrd’éa@ riddibeaimetofd erthritigToFer biaphysle) aCﬁiodlﬁcatlon to a
processes that cause, affect, or are dified b
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act |o1o icdl constituents or any other
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bi ol ogi cal "processes.” In particular, a nodification to

instaacdsi o hugiiftctioptoe bgzlogmﬂ pb@essagmdsemp@aented tohibe computer model to

G ut.er entify the.dearee of connection, . "

1den‘i1§/r{86 degrﬁ%ogceo&pgglo&db E\g egleqtlgqr%éﬂyggiﬁ\ﬁég%es?qﬁ, @ng ﬁeumatmd arthritis.
bi gl e@hé alstaAEQC efentiBifg LR BidlogitdlrbédsSes da@linclude sensitivity
exanpl e, a nodi fi cation to a biol ogi cal process can be

analysispr Ssepitiiy janakybie ommyoe mélzatlen idepiplogical peocesses that are

asso%?%ée&tﬁ OchM1§ere g b' ?eﬁ%’ﬂ?ﬁ% glfgzéar ?ﬁfp%?forme% with different

conflPuedtiogs ©ﬁ|thep6@ﬁ@36r ﬁl@ﬂelbtb dlaﬂe’rﬁimef tletrobastaess ifrthe prioritization. In
rheumatoid arthritis if a npdification to _this,
somg,nsfageTse éffnS‘éW&E gualysis capuwplied pak BM?HH& ef E%‘gﬁlmmcesses based
on tRar e F &?@Ph%tfoﬁ%”ﬁﬂeo&ge Qf shtd. t 'S%n81 anhlgﬁﬁ eaRed a user to
synovral ce ensity, cartilage degra atl on I'L-6
deteindine ltbe impdremnce \of cavbiwllogmai guecess m sloneontedt afnthe glisease state. An
ation to a bi

exani@g IrofgLagﬂ?lg gicpl profess g %ztt G alrr}ﬁggtgﬁgef 13 qclglg}ﬂgilcfagl pf(ﬁ:gss that increases

the §98#§C0Ohe GRAKCSthRN Tblﬁls\’\@rﬁf'blﬁh%‘ &his HiGbSBAICHRlocess can decrease the
procésses and rheumatoid arthri In Sone instances,

sevefitjeoli the disagpetstate.s €he ohpgriasico gf @évuolpglodeoss@gs camdepend not only on

the iRt 8§ EPater it BT BPT bR neBal Bineeiirbl (B Bstin §eR b atso on

the @}d’c&n&ﬁ Sﬂﬁbl@‘ﬂﬁﬂ b\i\élbﬁicilhlﬁodés‘é 8§ 8o Yeahdifis@As iabhiélé ¥ change in the
anal ysis can be perfornmed with different

seve@t}hpi[ dher dispasastase. tlnea cukporderingoy blolegiclcptopess fbat pleys a more

1mpcgrgj%gI ?c%l‘? \ﬁ/f’t?xe Qﬁsegﬁ@estﬁé 't}%g aﬁl&%{ ' a\(/)ﬁe]iggél{}gﬁg n@?%éb?&?{%?&&ﬁig can also be

doneddind m'brsalma@lhelt‘; e&&e’&laba$)&dogmaltm6¢dss degpkes afmore 1mportant role in
connection to the disease_state. Sensit] élty anal ysi s

the dispasgsstafe ek atlgWge i nbYPigRdlY: o Setant iolfeigal "pebesies include
blolg %{tl gﬂic@@es ﬂﬁP&%%&e il Q?gfagﬂlﬁeﬁflo&f BRast Ealﬁ?he disease state.

exanpl e of a bl ical process of greater
[ rrmringrthe preceas mfostengutway qmatysmssf theamaiteid r etisds thaeactivity of

ol oo PSR T ST Db el imen, o

apo;%s%@ %ﬁﬁ ok pr-gﬁﬁ‘ctio@ipaﬁé AR @ated (1ﬁc@h&tio(ﬁl'dc(ﬁalcrdﬁ5&9 8% computer
can epend not™ onl y on t he exi stence of a connection

modpleengeeimme. Bivsibiuddtiogiis denpoodeated anddthe hensgipgenss of dreanedulation of

a sir?gl’fct‘: b?cl)lg(g)icglnprocess at different level of stimulation or inhibition is assessed by

measuring clinical outcomes such as, but not restricted to, cartilage degradation, synovial cell
density and IL-6 levels. The outcome of this analysis identified the biological processes that

have significant impact on the clinical outcomes.
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wdizesagssist ate. In a rank ordering, a biol ogi caCT/US2004/029769
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e in a reverse manner, such
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process bf SE%E 15?Qék9%93py5|s of rheumat oi d

ical proge S _such
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rectyiiugs ogl 1 sl q‘k?Pﬁﬁ%‘i?“ t Vi ?’&Jlé:fﬂy F%%%en@ g 'ﬂ}ﬁ.l rapppigr model of
theuatdid Rk thtitis.ONAL $he$6MPiIBRECD Ybf NEBSY! labfiitsE lohNéeB| of these biological
out comes such as, but not restricted to, cartil age
procefees achet clsarly sharasterirede armegerfsifiegtsavns defingd jregusies to characterize
eq t J
e TSI BTRCB LOEAZIRNG KL HPROEL LRt B8 s e
lowesweftﬁa‘zstrdecdmetttdftbtakﬁ@&ﬁmbnsldwratitbm possitse Baiuhdahdie)s with other proteins,
si s ept.i f.ied four aresof t he bi ol ogy

anal [ of ] )
the %HB nREHI® éfd elr i the; oaxiga) iPA! seiﬁijﬁ‘i of EBAP ac Pngach biological
procés@ Gndll 83§ sP HkOYRRYS 'eﬁte%gxs tl(el)sst%foﬁp(fla@lg BRMR ORnfibution of
(2) 1 nterferon-gamma production
CD98@C11M&,I nonackhhobldgigal Poekss, takthgninrooyitleratiexc thei it matenvBonment and
g %ln? Identification Based on the effects of CD99
Tedunt@ PPty i nhibition as predicted by the nodel
descri bed above, CD99 bl ockade is predicted to be an

ef fecti ve tNRADY. EtboldIRUSS Rbdhid] bl idibiNogdne

ef cu.a of—€b9s OTT—TO Are—f—cet
pr ef ffieht |wer e -PPT
U A a AL CEPEY Ly HRIKLUCRY od peffect
coim 1eun6®n|d grt hr 88%s. A9 thegggg

COINF EAIPhlolifaidn CO9P ACTRYT TV [ON €app OT UMeSe 400,

b { |9) U cld UL CSST | RS C cTjcar 1 Al age et 1 <, (o8
rer%ﬁ%w%‘wuﬂ to dharalfdhi 2o
th edbyeeTuitianbn of | CDOB0%ctindity (¥ble 1). TH8%

"l ower max effect" value represents the | owest effect

dOSllrmﬂiticﬁﬁoﬂtﬁk leﬂ@ctlolfﬂ CDIBARER e onARedAfSidodrthritis was then conducted
dundancies wth other proteins, the "upper nmax

by blogkiag CD9in AlrelpyRptriplopisabpioresses ateice o lm%blologwal process at
time l@IP Lﬂe%’évgyal 9%1{?@ ldec%Ls%?lhe@ém ﬂlgt l?en]% lﬁlgé of tﬁg 1%1'71t(1:on showed

nmax e es r ea
that blonkiln'g HODPD ckfityCRE% andnths tould rimemie thic crhagn@taid arthritis clinical
rocess, taking in_consideration the in v
outccgpﬁl]%y 5eﬁ+@mg age degradation by 15 to 60%, synov1a1 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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redundanci es. Table . Effect of CD99 Activity on Joint
Model Lower Hypothesis Most |ikely Upper nmax effect
woansakfast nax ef fect nonocyte recruitnent 66PC8R%®8429769
T cell proliferation 0% 0% 40% T cell activation 0% 0%
84MicThotelkhte i€ 6 CorhingR nicadi 46%h&8fatSidanhaitiso Mahotrdxate treatment
effect of CD99 activity on rheumatoid arthritis wa
it e dhmeroonby 4 sl (oG By ARl Y fiectease the rate of
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bl ocki ng CD99 activity for nt hs ouI rove
will FBEre Gelon ROy e EtOTS Gorae ByPdeb BUFCHAHG (et compounds
causﬁ@rc;n'l}L Qg’@%dgﬁérf"ﬁilﬁfﬂlﬁﬁh &ycHH9 E&l\ﬁ@r@oﬁﬁ MR\shiAdridk&hit methotrexate in
hyperplasia by 40 to 70% and | evel s in synovi al
decretasmwsm@yan@llt dsngtpandrvald Bavieanpnetimatedy thefseme fof eeperior effect on

n.synovial cell density. FIG 4
ther%ﬁ%’it z’gg]iaﬁ%t é?’lf ect of CD99 bl ockade on cartilage

deghadmhiifion 5F GD9® HledKkans i @h@&dl@@czﬂfﬂr@@ss af a @O demonstrated
bl ockade on IL-6 levels in synovia

that thie graie bisdegieal peocgssedriyng thedmpaet qfr@%&%’@ﬁ@kads on the clinical outcome

is th% %ﬁg&a& hl%ngés}{/tg {‘échh e ltfeo L ﬁ?&e baSALPER tHa ﬂ*%né}ﬂ?:t of CD99
0 decrease novi al "cell dens y appr oxi mat el'y

blocladh% oflembRESEe trb@uitabet of rmbhs;lbbg &rdﬁ@lrﬁdhan (9(0%))01‘ the clinical

proxi mately 15% and decreas the c tio
imprpyeraentpbeyedi KIC1§ P ea;?h@ tyefiesb BB Higgkade pu monocyte
extray QSRR Ef mmg{ Q’cﬁﬁiﬂ%@ E}Q(t,rﬁﬂﬂl@htsnif %ﬂ |prbl'ﬁ@fh@1%naand T-cell

greater ‘i nprovenent than met hatvoxare: The edel

prodpetésti @fIFNyhat conpounds causing only a 70% of an
inhibition of CD99 activity would b rior that
mePHGEr Bleametait %’Q’éF]éaE@tP?@¥%>¢HOVPtaIe?f€ el aggong  ign anethotrexate
el e u
treatf(f)i%ﬂit g(elli‘i?ié?e ésggll#(f@ﬁt)agée('hf g g(r)agpe?@fen%_rﬁgﬁds Iofrnllljtfc{ll{ye%sponded to
metlmtremegbbdomd( adfradtoryo meblmh@g(graluaprmwoaderm) t i Semulation of
denon ted. that the_main biol.ogical ocesdr
blocking Tbiet SOenngt BRBBRRtS GRS AR CAEaa O gattem of
respdifi8 tﬁ}:ufl §fla AOn-PRNRMY LRatiERCT FIG”’?”H}lusTﬁ%sCtﬁm}HIaﬁ{/e pEed of CD99
reveal s that the effect of CD99 bl ockade on nonocyte
blockasterini 2 metitotiesate espsiangi fatientf e mmp@'tc leaiiaoesi@y, T-pedl recruitment,

T- ceﬁléqirg]i[igc 3 ioigf%%egf g}teéggs‘g{ 3 Fllg\ﬁn%{}ﬁ%%edr%%s%an{e patients, CD99
activeeyl 15311-@@@%&91‘(1(1%%99’5 £ stiedndibflRfater rbiCHl éausmg the symptoms of
recruitment, T-cell proliferation and T-cel

rheumatoid arthritis as compared to a non-resistant rheumatoid arthntls patient (¢f FIG. 6).

The results of the simulation showed that blocking CD99 activity for 6 months in a
methotrexate resistant patient could improve the rheumatoid arthritis clinical outcome by
reducing cartilage degradation by 12 to 45%, and synovial cell hyperplasia by 25 to 50%.
FIG. 8 demonstrates the effect of CD99 blockade on synovial cell density in a methotrexate
resistant patient. FIG. 9 demonstrates the effect of CD99 blockade on cartilage degradation
in a methotrexate resistant patient.

TNF-o. 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 response to TNF-o neutralizing therapies. Three
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production of |IFNg. Sonme rheumatoid arthritis patients
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wOi2mistoesd18 nonr esponder s), whil e ot her pati ent sPGWS2004/029769
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di fferent ranges, |eadin tothe |dent|f|fat|on

GXH%VH%@nnEFﬁegSVSBWH&enEI%g%IEQ Aiferstian erd T-gelt erpdugiigept IFNy. The
resul%ogﬂ g'scfrﬂ{l aYm RASW& S W?]ﬂ'l%l blo%kﬁfgaéD;?\In oty ngpfo'r\@ f¥nths in a

show ecrease Synovi a asi a, “but

TNFreedlockadn ONR patidrt|cagkl thggoes ﬂid ﬂfﬁ:uhi&tdi@&ﬁhﬁﬁ@ chﬁhcal outcome by
TNF-a hl ockade q(noartl | age _nonr esponders,

redugipg |cartags dedrad PHWnb]g éﬁ?@ #d pymoval cwmmyaemmavlpx y> to 61%.
sho s | agi

F:[G'c:fallr }ﬂll Iﬁgfé%“ g@g F{oﬁf b?%’ nc§f i ;%ens g%&gea?ségr(?eﬂﬁgfn a TNF-a-

bloclAlde eCNRt patédny., FIGS ubf dcﬁh@ﬁtrafé@ Uhé iffeztabf ODIYf bIbbkad@ o cartilage
patients wi th abnormal hi gh or resistant |evels of

degrqdqnoalra@ffm @‘;blwkéd@:lém%ml@vbnent in cartilage

roERRa P B PEXROS PERF i RSB AGHP IR gt reveats a

mmﬂ'af‘pa&ﬁbhh 8NEcspisk o kR @H@ﬂ fesBian! Phiicht. PIGLA3R MBS 3B illustrate the
per petuated by i ncreased

relative effect of CD99 blockade in a TNF-o-blockade HNR patient on monocyte

extravasation, T-cell recruitment, T-cell proliferation and T-cell production of IFNy. The
results of the simulation showed that completely blocking CD99 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%.
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activity of alternate macrophage activating pat hways
(e.g., CH0-ligation), reduced activity of

wanbvis/esis ammat ory cytokines (e.g., 1L-10), an#CT/US2004/029769
i ncreased activity of degradation-pronoting cytokines

FIG.( B4 demonhdtratdd) the NPREESP OTsHiongloBlalde et Syrhved cellQMBsity in a TNF-o-
al tered responses to other therapies such as IL-I

blockagiet HNRopatimowiIG. SiSndd:mristmte@fthble(ﬁ@kﬁ afy COI999blackadei any cartilage
a_TNF: reveals a simlar
degﬁ%{pgﬂ%aw%%%ﬁ@g %ﬁ% n a non-resi st ant
fust h\VE
oS el o Rl 0L R e s

simikaapﬁtﬁam obrespmize ¢y that axd nmﬁesmtanopatle'ﬁt CEIGs. 1 6 Aranid tliéBnitlystrate the
proliferation and T-cell production_of I

felatWﬁe effé%tu Pt SCBPO t Pleckadsuimta oV Robleakadsa DN nmt@fll\g |gp monocyte

extr#)ﬁga%%h,g? %ﬁgr%%r%% pa?, Icéelir)] roglgul Q&E‘ Sén?ﬁ{/@el Rroductlon of IFNy. The

resultd1efithiet st dladoh Bhowdd that b&hpl@fel@bld’éﬁﬁi@ G99 eetingtyfbr 6 months in a
cartil a‘%e degradation by 11 to 35% and synovi al cell

TNFl-rfW@cﬂia Dé\legvat.?,@lttcoukil%prpvetheldlémﬁ@tmd\taébnﬂh glipicaleeutcome by
N =
red“glf%g% %3&?%% %Xi‘:? ; Wif’%l&%e@ﬁ%‘% f9et§t47A’ FIG.

17 defokdthteshthe %ﬂ@&%i@DWﬁMkeﬁ&%tﬁ%ﬁ@ﬁ@%él@ Qensitydn a TNF-o-blockade
TNF- a- bl ockade CNR patient. Similation of blocking

DNR:W@H&CFIQI h%/darmprfétrwﬂmdffesbkﬁﬂﬁwﬂhﬂbqkad@ e cartitage degradation in

r er.n response to that in a
aTl\ﬂ:o g‘?@ﬁ{é%ﬂe’fﬂ nt. FIGs. 13A and 13B illustrate
t hﬁpf)ﬁéa%"ohv(ﬁ‘ @bl 8780 n{dd3P oP hRGKAASIdl AiRitis provided the surprising
TNF- a- bl ockade HNR patient on nonocyte extravasation,

result-thafl fntagemism toke@D9 Rctielty ipropiotusiag i therapeiticTsteaiedy for patients
cti.on o The results of the sinulation
Suff%w&&gdnf}hegfnagod%f'\t@?té y bl ocki ng CDO9 activity for 6
nonths in a TNF-a- bl ockade HNR patient could inprove
the, rhegpgoi d arthritis clinical outcome by reducing
cartilage degradation by 11 to 27% and synovi al cell
hy pgyop! éﬁoacamédzleﬂéﬁ’ 2186 FlhGoerh 4502 MORB! LAl S8 ficBQtransmembrane)

effect of CD99 bl ockade on synovial cell density in a
glycaibtea ehéavledt dyethiiNRicBagdanenThe Eﬂn@‘z gbbe gheeriiets tar typed trdmgmembrane

pro SRE 3 7 R o AL R RSBt B0 AR ER ol -tk
glyc@%ﬁmﬁcs‘itbé/ by sdvdrad sﬁ%@(ﬁhﬂé‘e‘ﬂ@%@ﬁu@ﬁt\hﬁﬂﬁ ab@aa! for 14 kD of
simlar pattern of response to that in a

CD9ﬁ<mappemn§ m&ﬁcubameeght of BRdd. €ER4Aaot 6Banmbeyf eny nown protein
famle;RIECa | oc gﬁg%ﬁﬁno?%cu%[?}? (_r)%sér)r@% %%%‘)ﬁ/ eqer;?&)noc saP?néjr%leral T cells

(ROFoaBl)) B celty, umdth@rﬁiocyﬂés cell proliferation and T-cell
producti on of The results of the sinulation

sh&WYd hagdieen @ﬁ’ﬁﬂogﬁ’f@t‘}ﬁ fn Bave tﬁge@s@gn J@FIPY§ £3ncprsrsugh as Ewing’s
sarc{[ﬂm( tlaflai ZENJ_) o Qlﬁks‘a 'ﬁlﬂfe? Bcgéi sd(KﬂH? HY&1 2000) and

eumat o1 d arthettis C |n| ca out
breast cancer (Lee, 2002). CD99’s function has 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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reduci ng cartil age degradation by 6 to 38% and
synovi al cell hyperplasia by 9 to 47% FIG 17
wdensrnzsaiat es the ef fect of CDO9 bl ockade on spaoamiS104/029769
cell density in a TNF-a-bl ockade DNR patient. FIG 18
demnsmglﬁitﬁfurtdﬁen af fselitundér ERSidationkade: dnparamt icffagte of CD9Y,
egradation in_a TNF-a-b| ockade DNR patient.
med;g&p% ﬁ

| Y& ¢ binking.Poytq pe selppaé in dhe cARiGHapbrgumatoid arthritis.
CD98"Hal et §h&51?¥dcg§g 4 B8 SYIAE i3 aPed&ilol tiafl dothehal migration, a

ant agoni sm activity is a pronmsing therapeuti
step s thetoaspadé of epatts Eadingdoicéle récmgtrhem nthrdvegintht @ndbthehal cells where

B HEICHC e INCERIE W ———

| . ) _

cctiviy) SREPANE o eRe Brorhl whof Rl o oS P& i TN,

IL—lt bat othpansotidancehbtory amedietoby: andrasesdotidimt em;iagretmsm also occurs
consensus l'inked glyco ylatlon ut sever

endogpRehs Bually) 2k daver JOLraeT GICHRRAE casuptientippf leukocyte

adhe@lﬂ)nkegeﬁ?fm HODHInAPRALREY LB Aol S theein8biheRil R8s k[Thus migration
is not a menmber of any known protein famly. CD99

occumnawoaai hefAramateny focu| €DEX praysdsecdbernvelved prrepmitownt eSponocytes
ri | T cells (RO+ only), B cells, and
(Sc}g%?h?@@?gs. CD99 has been denonstrated to have an
ef Ceob dls pmg/ls %Sln@ﬂ&ﬁ:eﬂoﬁe sHThecliSvdsshiag' a&h@sﬁﬁpeﬁaup-regulatmn of
Scot | andi, 2000 (_Zikl n's and Reed Sternberg B

t1. s CDROrhas Bilssobe icgied iprleeelt sigamlang (WE@@VIC@@@%)S ngott

o B8 5, g 8 AT S g, o

activiatigartsy tTocello2 (Waclatvioek pl9o80 rVémgntt 0200 eanl bopdsisedd thymocytes
rosetting. h addition, ligation of CD99 on thynocytes
(Pettgrsan)t cel |'s has been shown to play a co-stinulatory

f RGeS FhoR&d taﬁhngﬁt g&n\éhwlﬂia?yﬁfti%gﬁles AelVeVbieh AbvERA against

has not een descri int ITterature as being
differeit epitoptes b (Jﬂ]?@th‘cﬂibnlydhmethmve bean tabted darghe blcmkﬁdmo:ﬁ CR9O. These

are Berctssbeniil dogoha Fpa Wimstd e oRsirepd ik Beped * Boumsely

EacH @f’ tﬁé’s%rhhtlb('iﬂléé"'i%hﬁﬁt@. ttl%ﬁli.en@f)théhﬁliﬂl?féi’ioﬁ t& rs&ﬂ& lekdesit. SRPanti-CD99

eensovvntopayacrltl role in |apede5|s
antlh@dles rthatsan dhst usedl ifet thei pyesent owventiors inspnden buthareqws diamited to: Hec2,

Da4chafl PN S Bt P2, ROPE chodfide PRIV A GalRE- AR5, rne2, wn7s,

FMQDY, egule, HnOCYNes, dh@pPREER AntiSenSé IRNG YnlﬁBl}@&Bdﬁema also been
on CD99 acti vi ty. Cener al | y, di apedesis occurs

demensiatcddp ianlagerir? theaack vty of \91529&1( 1t al. mﬁiqedm:‘lm -4295 (1998)).
Epst ih BarP i % untgﬁr‘a‘rcﬁlﬁfll fL irﬁés 'ﬁ'é%' Bl schoavn to d1recitl)y cause down

Fansenc I'so ‘occurs endogeno
regulﬂﬁdﬁlolfyulaficeaC]D%)\Mpﬂemm ambtheﬁoze radtivioe (Kah etell,| Bload 98:294-300
(ZOOOSSM t of |eukocyte

E. Methods of Identifying CD99 Antagonists and Anti-Rheumatic Drugs

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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adhesi on even in the absence of direct activation of

the endothelial cells. Thus mgration occurs in vivo
wanodismksasmat ory foci. CDO9 may al so be i nvol vedTius2004/029769

recrui tnent of nonocytes (Schenkel, 2002). CD99 al so

or exidaichs @NehOatirh@&ilt. MOk ndrd C&@ eat eﬂ(ﬁﬁﬁiﬂ tBé lﬁﬁﬂif%ﬁhlﬁbeﬂ/dt &he end of
up-regul ati on of VCAM I . 9 has al so heen inplica

ed
the gsppyTare aountgdglﬁéranﬁ@lgrm@ Swneraundo gut Iipbig dhe actouky, of CD99 wil
decr%% g}%rﬁn%%p 8 cel ‘%ﬁa(t% %“E@ r8£s t%[e gr?ciolt}%h%f’%gf:}ar d, 2000),

roduc ion a fon b

( V\Bﬁbr&\@reﬁhed 983y, Midognrdinl &ﬂl@ @e c&ﬂtﬂireﬁlﬂﬁphﬂhatsd @fype I collagen gels
oveﬂ:%ﬁrmcy es (Petterson). Nunerous m)uae and rat

BEhdtbapnestin KOmROBoRiEPE hreatiugpipef YpRenslaie gto the porous gel.

Al 10 SRS BB AP porus s

suspéifsteld eatiost 22 063r, clﬁﬁﬁﬁr.( BEulhae dnddioi, is191879d, imarlge Dpder and lower

chanfloet B EEch {1 REURUGRA IR FTRRGF 8L POt Sie Nigtagfes e added to

the UppEEaiiVet. - EEOReAY bOAKINGS 4s"akichddl " DE nitHBByt Must (D) attach to the

present invention include, but are not limted to
apicisufaceDaitthe @adothelitveig 12) migrate tgmnlerqellulqrmct@llg@) diapedese

vt e i, 50, 0180 A AT A P e b

lamib€&3) dRIF® s ﬁﬂéte@!r &6l mat @Y dviagle ﬁfohet}mﬁltafl drygedfan@@er the lower
Kim et al., Blood 92:4287-4295 (1998)). Epstein Barr
changherys | at ent protein 1 (LMP-1) has al so been shown to

di i e f

6 ELLYSE R b 0L BT A Sigge of vty o
rheuati2 Wbn0hre(RO@}H)to dettldviei lconiSuent ehdt&hdshaﬂ ynmg)lz(jdaﬁgat 37°C in the

Ant agoni sts apd Anti - ma cDru Monoc. . .
presengg i RERE eﬂéeSbrcem@P ifbwsw %fehﬁ ﬁga variety of media
inch?lgﬁp?%@'rﬁ)tt SirfitedChY Yo ﬁﬁé’cé’ 'rﬁéﬂuhﬁ RIARGH f1'993fok QQ’IWH@O optionally

transm grati oh assay. Monocytes are in

- suppéarsqets ivath dboze seruenditnehi alAfleaysriigeninitinge dor dransendothelial

Qrous support. above a | qner wel | f d
migBor e GARE S hoing B R TE WaBib SR ALEP: SFiS ECTA, to
remd%"laﬁ‘l Yh&cliabr ﬁé\ﬁrdﬂhlb Btill RBadheWes (HehPIHAE burdiice! €2 @BMagen gel is
of e assay are counted as transm grated. Conpounds

usedtasa!t subsiheitdit e mheolam iy rrheyz rgtseCpith phpsphatpifteseresaling with divalent

cathng )%& !_ﬁx?r%ln algailtif% %’fl?‘ 8& g y;ﬁ&{n% dsgrteégﬁ QHQ EW{QG@ Iggl so that it is

easiét Uot bia@uiee. hyTheainedolhy@e dre GRlihedg @ﬁef@ﬁbk‘y ot Madight-Giemsa, and
with fibronectin. Conponents of the culture nmedi um
moup@ﬁ@mrsad%s for dligeqtipbsquaténys PrrSprablxunder Memerskioptiche Using Nomarski

opt1<%n gﬁé Bl & ?éhl by fﬁ@%lé}f‘e S BUMY, %ng&ﬁeé"&p&ruh%ﬂﬁlfl@ﬁﬁt e attached
ks

por ous
to the aplcal surface of the monolayer from those that have transmigrated. A quantifiable

measure of transmigration is the percentage of those monocytes or neutrophils associated
with the monolayer that have migrated beneath the monolayer. Therefore, the measurement
of transmigration 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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suspended above a | ower chanber. Culture nediumis

pl aced in the upper and | ower chanbers to reach the
wapbsaksasnd basal surfaces of the nonol ayer. Mpaomgms/029769

are added to the upper chanber. In order to be counted

endoﬂ‘ieham:cgfs&}ire@rabl}areﬁilﬂfw@mﬂ:oﬁw&t with ey@kin@e budhoast thor necrosis factor
ical surface of the endothelial cells, (2) mgrate

(TNFbaqueterlﬁlel@nde(ﬂHD ar junction, (3) diapedese between
th ?P@ RA! Ashibaklfaghs; ag %}dlﬁ'%r& Qﬁélmfnrng tﬁ%ﬂ Grt€ mtoh‘ﬁ:hhla(l:ells make
cell's and penetrate t ['am na, (5) cross

up ehddtheliung rwlge‘ﬂ isefoahd zfz’z)erdzéztaaﬁﬂhé honert dsfa/afsctlilaretrssm (vgads, arteries, and

nd enter the | ha nocytes or ne traophil s,
capilfgtipskihpoyebepiine JOY-of %rﬂ%tﬁﬂeli@wﬁ Beral5rEan e Fjeulgting blood to
the ARG 1thH&Q%{ey€}Jaﬁ1&;Balt9YiFﬁ Ldntfibh! € on confluent

endot hel 1 al nonol'ayers at 37C 1 n the presence or
absence2of t dstellogeputmest The assays nmay be run in a

variety of media including, but not limted to
codpdimtler ireimigrative dssapnca® e appliddRVIT lydphocyips freshdy isplated from

periiFf ofoReh Thsohhy Po P ERHCIRIGE HeFt AP G SETIGRA T ymphocytes are
allow&NRY kil e/ orP BEnNREF endoBR AP RRLEMSES aBB B VBSIN Pridehbe 8r absence of

chelator, such as EGIA, to renpbve any nonocytes or
test mpcvl@qdhu (The sssalyb met becvadint ovariety ahinedia ingluflimge buy gotdimited to

comP% m?c? ng gjlecfn%rﬂ lﬁﬁ’o aﬁgﬁgfﬁu b Pg?&r@‘llgap}?}%lrer&gg{[ ﬁ%ﬂh h&man serum

albughival after Gafficosns tﬁﬁd fE)r MSd:ﬂdogithlafrﬁgﬂﬁblydgenerally one hour, the
overni ght. Fixing strengthens the coll agen

sQ that
monplayprs agn¥pthed pethaehelpipasech aﬁr@%ﬁ@ﬂﬁ%}f%ﬂb}f@ -catls silf attached to
p 1,90t
e 060 S0\ BT By SRR s i
phodihata rbaﬁﬁeredrsahmmﬂhﬁma@nl\loﬂmns kknd fiped msglum:mhdahgde overnight. Fixing
dIStI the | ane of .focus, .nmonocy,

str el Bk gl S Beb s Sheie PaniniBulas; chfe wopelaves gre stained,

prefdi n@ﬁﬁl gﬁt -Gl eMBat iR BrdulRl $}9¥ﬁdésrﬁ?sdﬂegf db&Hvatidn, preferably
qua nmeasure of transmgration is the

undqyé‘fcumlagnetm Whiog Nonmsln yop‘aes, one caudistqguishdy the plane of focus, T-

TR S B S e P ] 0, o s

trandnhi . Onadiaanfibsle 'M@%W&sﬁﬁ iietﬁé §Rrcehtage of those T-cells
adhesion to the nonol ayer. Mgration of nobnocytes or

assowetqlrvaﬁhthle smqmiaybethdbh@iemmed bmeaib ﬂpﬁ wonele¥eror
ﬁgp ?ng ofC 3L % Sl{) 8 1?1]c the 'ﬁ?g o'}egﬁsgﬂae of cytokine
100N o andoth S Can r SUMT 17 oM

stlmﬁhﬁbﬁl©f thw dridotelititnl aAamauaﬁ@EahaxrtﬁehalFeélld @ PP asM @ntact with
the present invention, activation ofendothelial cells
stlmﬁlamrra igforse st @efmépﬁs(?d#tta@tprw%mmtm ﬁé&vaé@@rpfa@ldothehal
F
colREAE ) SphAhifes SR UL Rl e (v and
interidukimat {IL-Endot hel i al cells make up endot hel i um which

is found inter ali in.the lunen of vascul ar tissue
(veins, Jart eff é’g‘ro "iﬁ:&ll Prollferatrlrgn

A preferred method for evaluating antagonists of CD99 activity is through the use of a
T-cell activation assay, where the activation is defined by proliferation of T-cells. 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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capil laries) throughout the body. In arthritis
| eukocytes mgrate fromthe circulating blood to the
wanbisresdis j oi nt where they participate in PCT/US2004/029769
inflammation. 2. T-cell recruitnent A simlar
t r Brodifiergticat oOthedB-sells Bandiedappstimealatitg thel Peploenhes anti-CD99
.freshly isolated from peripheral blood of healthy or
antibpgy fhaft pctivatsa drD9hromethe Seiellt wihout hippling qoymal binding and other

physio\r(gga&ﬂ %ﬁﬁiﬁe%ﬁci%bpvﬁ%ﬁ aﬁldsﬁég/lkrgxso e %80%h 46 Qbtivate CD99 without

endot hel ral nonol ayers at 37 the presence or
blockibg éncOptidnalys in ewimbiithaigtiboliesuels agyesg. MOK Tlemay bei added with the

anti- BB b iR R A8, otdhe Remas. BapfBadichrmion)stimutants
such S M@QBﬁ&nWiﬁ,Poﬂi%ﬁﬂyﬁﬁﬁ}U ﬁls@lblg_blﬁib@.- AREL @ T-cells are stimulated,

sufficient tinme for transendothelial mgration,
the epdlsentsl pylsethevitiour DNAelaboh olugheas tatisedtbymiling t{methyl-3H]TdR

| at ory,., such .as ,EGTA .10 renpve any JT-cells still
(e cpeeflalE pRCh b oL R P Y b o e cots are
incubstRl farS 12 -S 2P HotR} tharviebed ramdoiha yaliokstivitye Bountéis €d The tdount of
. phosphate buffered saline with divalent cations and
radiopgtidty Goprelatestta thg meneof yisblenT-gAlls: Fi xi ng strengt hens
t - I i L] Ler j s .
| PN BRISTORT etk 3 IRSAEE A Y AU e T s
for 19 Zhhous evithdbodina stimulaterg antibedyi 2E7fand 3B2/BAS for example) and an

obser i on, preferably under Nomarski_optics. Using .
antagQ L PL DR REY (GHOL o GLET PRIGRUe). LY 1e BBl BRation of th
purifle@CiiSells Eak bk Sssbfl ushg 13 4 viofsil iBs@dlgal surface

of the nonol ayer fromthose that have transm grated. A

quant i fé.abl eTrreHswtieatidn t r ansmi gration is the

percentage of those T-cells associated with the
nmoAndthgemethbd forteaalmating) amtb gahisie nEEDRI tabigvityois dhraygh the use of a T-

Mgration of J-cells can be deternin in the presence .
cell geFafin it T et PiibR, Fomoa Oy HBcHaeS 168 peuction of
cytolded hi@H dtipmSfonCsYARE MebdiPliaGeld Sntt@bIoetMbbdy i hctivates CD99 on

contact with stimulatory nediators. For the purpose of
the Tr¢edl withaw blockimgaermalhindivg iand vthsn plysiangiosleetivisies 0£BCDE9. 12E7

rably results fr tact wi,th.cytgkipes such as ..
and B TR e o o, Ry RS e bl B ORfqriathy i Smii-cD3
antibddy lsticlv iab,r g T-ORTTS R4 Ibef &1dalli With AP afierned afi8bdWdio potentiate
. for evaluating ant a%o_n_l sts of CD99 activity is througﬁ )
stimlpfion, e ther Tgelfs. c dn |addiiony gheraisak stiraylantarsiek asHRMA. or fonomyecin,
. I Vall, 0Ny Lhe pr.ol | 4 f T-cells, T .
onicfh YAk Db 2 SHPEERAEAASER 90,8y THRELE, oy cvotine
concatttabivh tieasyrad n€ng 8 mdiief wichlab,ybut kbl liraied ®, sdndwich ELISA.
any T-cell popul ation nma

bt ai .. h ) b
Ssﬂé@. ﬁﬁ&lﬁm&gﬁf‘%@% aglivatiea (3s mepguseq by Pﬂe@@ééelﬁafse) can be assessed

o RS TS0 5L S S G387 SRR ol
and amoemagorbstnali 6PoA redtivith€antibody or other molecule). The residual cytokine

production of the purified T cells can be assessed using the assay previously described.

CQ—
O

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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physi ol ogi cal activities of CD99. 12E7 and 3B2/ TA8 are
known to activate CD99 w thout blocking it.

wapoisonsdiBy, an anti-CD3 anti body such as, e.gPCTAKI®4/029769
may be added with the anti-CD99 anti body to potentiate
st Fnul aMa@hod¥ oftheafin@sl | s. 1 n addition, chemi cal
stimul ants such as PMA or iononycin, optionally, may

al Boarethdd a6sbct, Ahd Biveiithe providbd efiods SF hmeviaifRcht 1é88€one symptom
cells are pulsed with a DNA | abel, such as tritiated

of appipdlagmpatonyndisagse. SrghTER hapmptont grthritis: spmprising| §dministering a
. [ ir : .

o BT B 65 500, BB EES FEEBLIH (PR i

inflamadit@gcdisetsty Tlau ivedtion hlsoaprouides ahethedl tcdlieviatiig at least one

corr tes to the .nunber, .of viahle T-cells. The )
SYMRIR; Ogjirﬁ?wtelﬂ arthg i COIPPYEFING éi\{%i‘%m%ﬁmé%\ﬁ theganepteplly effective amount

' ' 2 .. 24 h :
ot g P 00 8T SOl e
CD98 xetiyityenaypireda proteamtmighend atid of stTid thademievinhibitoani frefidsted protein

or . ot.her ecule). T sidual proliferati f the . .
antagpis i 8 ORGP S0rE PG G0 R SRR R Y Bigfprred Tacleic acid
antagon@¥d SleRldé A8EHsk IRkIbitdrs oF BRI IRCENAHCBANENODIRT The invention

met hod for eval uating antagonists of CD99 activity is .
also tepeQrupssesh aatiaadsopl decreasing apmowalt ceddh dessityy . mathedd lof decreasing

. [ ' C e e . suring th r.oduct i gn. ,
cartfGt LRI BRIRES HH G RNinERT coRtalimfo i Sy issue by
admiaistermglBerapéiitiealty efféviive aglouniod fom LERInkz0of UB9T acidlily.

wi t hout bl ocki ng. normal bj ndi ng and ot her o )

phy<SoBmeynd aseigk i Ys; ingention 1epgyinigioned tq gopatiepy inagthsrapeutically

3 CL L e it t i At
cfleofioF BsE Py - mBAy (EoRgMe A o ARRINIAALLh such as yalty. parentaly
(e.g.,maytriseusedbiely, wintthvddoaslgntsubGid@eoasity] bimebrpéritomeille)t irahklermally,

tijoulatjon of the T-cells. In additjon,. c i cal
rectally; T, pil0u o S T T IR RN wﬂﬁﬁlmﬁndrwhe route of
admiflsBRti SPaB i the GUb, tWAli Snt SHA %Bﬁkﬁﬁ&?BPth%{?%ﬁ&ﬁi%@h%gfe‘éﬁegt ed

and cyt oki ne concentration neasured 0sing a tho

s u¥arieus, ddhiverynsystehisrare Eoowio and aardhe obedEtol elniniBlee a composition of
h .nhibition of T- Fl I .a(ét ivation .%as msﬁsured b 1 binant

e R 8y eheRsaion i BRoseiiss BGOBYUF ReuBMTP S SHlf, recombinan
cells Lapadid 6 Wrbssiiptthe dompbund, ?éc@ﬁﬁbr-%[gd!iaﬁ&ghcfog%gﬁsé{%, e.g., Wu and

3B2/ TA8_for exanple) and an antagoni st of 9
Wu, 488Vt Piqlakihieno Bp2d2819482), raoneicustion. ofThenucdsi¢ digidl as part of a

V1 0K| r tLQn the rifi T.cells .can be ..
rotro IS, Dol SREKE, HE" ARl Ao YisduPon; df3hed 4R o ot timited to,
intradegal, "ihtrabiculdamuapetitonsy, Heantdv@s) suichRnasds, iftraaeddl Sepidural,

are a class of |ynphocytes, so called because they are
and ofgltoyiss ﬁmﬂn@mltwym bg adnpnivieraddwranyrosueicntgite.cfor example
vy W5 57 e TGRS LB RPN IO Biehncous i
(e.g., oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together with

other biologically active agents. Administration can be systemic or local. In addition, it may
be desirable to introduce the compositions of the invention into the central nervous system by
any suitable route, including intraventricular and intrathecal injection; 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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and in the control of B-cell devel opnent. The T-cells
coordi nate the i nmune system by secreting |ynphokine
waaoissdas F. Met hods of Treatnent | n anot her aBpeamIS2004/029769
the invention provides nethods of alleviating at | east
ong, synPiAMRlufifall (Yhpssidder y di sease, such as
rheumatoid arthritis, ‘conprising admnistering a
t her apept | caMlﬁbg(ilt,gct i ve anount of an antagoni st of
CDQO9 activity to a patient having an inflammtory
di £88%Ries [GFhE HARAR TR0 bR &% e JinMeidRdpolyelonal, monoclonal,
alTeviating at |east one synptom of rheumaf Oi
bispeaiftchr livtrhan, ¢ hugpriigéd goradhinrerist enilbtgil@s, t $inglapehainc amti‘ty)dles sFvs

effe e an nt of an, ant t CDQ9 act
fraguipoys Y SRV P BPQT i f RFR e ik dft-idionpic
(anu@a) Q@@i%oafésl Vdnhy é%‘ﬂ:)ﬁ?@bﬁdﬁl Otfﬁig'ﬁlenlihu cofei éhyaccbfd thé above which
nol ecul e i nhi bl tor preferred protein

lmmmp@@)’r&q:a;},]y Hind &m CRPO; a@ddlﬁlls ﬁmrésslmggﬂwgbifye term "antibody" as used

cl o aI antib d
nereil A5 R Pl btin PRAGREE ot b fpigfhnty agtivg portons of
imm@RgBobalis OgolgueE De., Theletilsse Hat Onfbnadlﬁ Care RAHGAAdERENg site which
nmet hods of decreasi ng gg/now al cell densjt net hods
immysrosprealicallyi Rigdsa D2 ged/ae GeHe a5 BEd CRStoh oHee grmunoglobulin

e
moleEHEL BF e vt GRIRE A (2 G TN, B acto), class, or
subclamﬁgnmlﬁtoghfouﬁﬁ)ﬁﬁ)lamﬂe vity. A conpound useful in this
elntlo I s..adm ni red to
t

L LB, 55 B, AL B, o e mvntion

heter@ﬁ&l%@ﬁ@%ﬁul‘éﬁb‘ﬁse offan@ifsay" 'n%lécﬁﬂésoﬂerﬁéﬁh i3t WAlsod, of immunized
parentally (e.g., intraruscularly, intravenously,

animsglsb Mzmane @meslures,nweﬂ devivnoinethie| 31}, mey deserednir Ittle production of

r.e t on_an The d
poly i b i hh ok G RBPleo o ot AR h B Afibodics
variod§ hb&tendfsls, ¥ehd ‘tﬂfﬂ%oﬂﬂﬁiﬁbd toRbBits, thhiee pats, ert, cheibs dmmunized
treated. Various deli very systenms are known and can be
by injestien mothadAPN ps e derivative ﬂmmf t Y gipusfadiuyyants th ygd to increase the
nca a
1mm%103?%8a Ies o%g%, éé %Hcrl%% nan@g ?f Specigs (2 %g(lflﬁ ?)’élg got limited to
Freuhd'& (wﬁfﬂ@wn ghd reoeRileet), reidkal edlse Eldxhc yd @hinSm(lﬁlehydromde surface
€. g]gé{t Wi and Wi, 1987, J. Biol. Chem _262: 4429-4432),
active SHYANGES Fesh a5 Lysolpitine ipduraric pokioly, Holyagions, peptifey ioplgmulsions,
r i :
keyhg{cjat 18k 9{2 hr?}oﬁfo% Qﬁrhn% < troﬁﬁ‘eﬁiﬁg %ﬁ% gt)te:'n'fﬁl'w3 ﬁﬁlﬁ%ﬂrﬁ%ﬁ%ﬁ such as
BCG (iatitlpeCdlinetieBuerin) tndiveynebsotesuincparameao Sach adjuvants are also well
i ntranasal, epidural, and oral routes. The
knowh,idBE PHi ons may be adni ni st er ed by any conveni ent
r oMioRioclbRAl SatiBRlel Wiich %&‘535 ih@Nusell #ROtHeSmietlods tdfothe iAVention are
absorption through epithelial or mucocutaneous |inings
homQ@ngous populathensosh antierties tcaradparm:@lgt iantigenmie gs aCD99).  For the
sadm et her.with o

P eSiob R AT R o DR e Sy o & Ay DRG] by a bybridoma
cell. MShETH ¢F Bhkihe adnoclofaledtibbdRsymthdsiAiy hybridoma cells are well known

to those skilled in the art, e.g., by the fusion 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.
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be desirable to introduce the conpositions of the

invention into the central nervous system by any
weubisaks@asrout e, including intraventricul ar an#CT/US2004/029769

intrathecal injection; intraventricular injection may

be Af m@hw@n&m efhtiBYd @ (miAbY kA \CDYY | caul 1Ry Efb@hﬂéﬁt‘tfy usih@fany technique
examg ﬁ attached to a reserv0|r SucC as an
@@ty

mowe hiF prioRdes fonthe R g PbItAY sageruls by continuous cel
llne:s]c %P#}uﬁ?ﬁg‘? T}?esg I{I(HBXG W€ 2l n %rhrhl@ézialtoe rtha? 'iléﬂﬁ@&hé 4&hniq@l dongmally

an aeroso I ZI ng

deschbat myaKehlet aad MR 61976 ONstude 25@,1149544917)3 sheAnbrchecineBuman B cell
of the invention incl ude but are not I|mted to,

hybriflora; feshaiaue ndesors fhl al. bl Be dmpmeologydiodar ik A8d the EBV-
hybr?l; Megﬁﬁhﬁﬁ:?ﬂgh l%?gl €Pog5S MKHo loﬁQlaAﬂtl%lﬁésb%‘Qicegncgi E‘g&apy, Alan

agnent's ragnents, fragnents pro
R. LEafdnexpp.€&s9@nStdhamibydiesniay b of ety pmuiegiohulindlass including IgG,

[ odie , nd epito bi ndi ts of .an f
1M, B 0BT aeB s o g PRl P eaBaNs iy mAbs of us
in th?s%h{réltf%ﬁ%a%is&é Qi 480 VIR of &VAo. ant i body” as used
herein reférs to I nmunogl obulin nol ecul es and

| nﬂhﬂon@gqcbmal ynialediese whinht neyisbeo fisddnin iy sthadss rof the invention

cules | ecul es that.co LN an.ant i
imctff §iri5€ Bt bl of o BEmictier ARG A Abyg Rliman mouse (or
otheR§fbciRE) ®i6hddoret RhEBSHi ) HubRE mdddeldnanatiiboteb hﬂdyfbe made by any of
nol ecul es of the invention can be of any typ

numpiggs tacEquesginowy i Hhedr &), TeaeLEal, K835 Bna 3@1 épad Sci. U.S.A.
| t
0. 05| ORI, 984 KGO g R 5 O . 195

bkﬂhdﬁeymgh@@g&&Gpopulatlons of antlbody nmol ecul es
deri ved fron1the sera z mal s. . Vari ous
pr 68 dyeation pEeY1des, Hsmq%n lon% agiive, Eragmens. degiyatives or
anallgé< %ﬁ{e}t’)@g r ﬁll Lgf&@ﬂt)ecﬁﬁtallf Bfﬂdecﬁ 1999 ERPor eQ5 expressing CD99.

e production o polyclonal antibodies,
Funut'@n'akbyj acth@snneam timad the frappientidegivhiine orognaldgist abde twelicit anti-anti-

idiofyiy Pt teppRiies e JuRF VaEg Tl Eofihody; fgm which the
fragREhtU¥ENaSivERBY aRflof Bedtrived kdee élﬁ@&le ShbafitAmL Aok pefeAdd embodiment

response, depending on the host species, and I ncl udi ng
the putigentsity| ¢frihtee ddiotyperaguthd’ mar(lmglnbedlg @ntﬁcuwcmmﬁ ephanced by

o5} Bouflehs M, AR AL X EgPlf DR senvence

specﬁiﬂaﬂ?'r&co@(ﬂey and afisgenpgpt de@&ﬁ}lné)wllncﬂn@])& | seuBendes il ¢he antigen,
I npet henocyani ns, dinitrophenol, and potentially
synth@@f pRptidaTaentamng thet SDRusquaRceBOm (M5atser | ig binding ‘assays with the

ant TR BaSHEE by BROERRIAEI S| (0B DD Bl Thorei i,

anOthedéraboditnents ofiyhebénvesiieh iimclidee fiaptnlenidsobthet hetibodies of the

i nvention are
invention such as, but not limited to, F(ab'), fragments, which contain the variable region, the
light chain constant region and the CH1 domain of the heavy chain can be produced by
pepsin digestion of the antibody molecule, and Fab fragments, which can be generated by
reducing 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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honogeneous popul ati ons of anti bodies to a particul ar
antigen (e.g., CD99). For the purposes of this
wonvsnesas a "nonocl onal anti body” is an anti b8dy/us2004/029769

produced by a hybridoma cell. Methods of making

85:58mNsE830RAd Vi dvadly 1989 taetez3 g5y k) dpaRy @ﬁiek sndléqile with the
wel I known to those skilled in the art, e.g., by the

samef ps¢ifpitves tha aafmltqdwzfﬁ%mmqnng B | ynphocyte with an

ed B- f

m)n%g%l 1%% Y, genq(onLl’)ﬁggﬁtP %ﬁ)gdé S{l?#u r&P Egng%rﬁoﬁ{dma&% monoclonal

antibatiek,besiyprising othe humaﬁmdehﬁnHﬂunaﬂ tpiofrivdy, whidhuoanibeedade using
nonocl onal anti bod nost. preferably,

standfesh SRePBIREITE YA AN EE | iR the speRsuyL @mﬁyerthen A chimeric
antlb(c\fﬁg %aQ?B vﬁﬁleﬁﬁ%ﬂ&ﬁg ?IH?)IOHC R AYe g&ﬂ%ﬁ'ﬂfﬁ diRaun alnﬂnal species,

I ch provi e production of anti body
suchnas| #hosd Bavilny acm:rtablmmgom detivedi frem & muoirdet maoclJde a human

I b d .t
im0 0BG TRy (STBc1 G Rotlyar P oVHBLE g6 and Boss
et al( 1}9§ q?at Nab W 812567, villen ﬁ%ﬁheor&@ﬁtéﬂq{ﬁeﬁ %%kréﬂém tiBir entirety.)

hybriddma 't echni que (Kozbor et al
Humlammth ehtgwdicscua gntdbordy) molgewles ﬁgmamm]ymam mles denmigque or more

comélﬁlgplgtﬁg}lty (%tegﬁmﬁgg %:%gr?s @ﬁga%%n%bo%l %%601%% N68% framework

regict firbrl QR SanBthenddl ot m@mﬂn@ qisew.g¢.nQakas 37.8 redt LNb N 585,089,
lgG_ IgM I1gE, I1gA and, 1gD and any subcl ass t hereof.
whiclihis lngq;p@r@tsvﬁrahqsel@d@w roppe ith fitARRNLERLY ) sich rchimedc and ‘humanized

monba&%qtah o'iih(Y { récgm\ﬁ AP DN 't& 48s kl:[ in the art,
st b DA (haictE Joloin -

nnnoclona e use
for @;faniplsa ubiny aﬁéthmhs désnhﬂ:bd@ in lR(TT Mhmﬂonl Noi Vé0 81102671 European

nDnocIonaI ant i bodi hi -
PateplorATDERSHORS ot 62 Ea%ﬁea'ng A0t OPRGRIES | HL Litopean Patent
AppH%ﬁﬁll%]ﬂm T bﬁglll e . W(g@ﬂﬁS@ e@@YPQtf NIUARI8YE7; European

ues ‘Known | n n .,71983
Patefir Apphd}siablh 1280248 BStter etlhlS. ]&8886;;1617@0840’3(1421, l(D(Bz dan eetal 1987,

ProcapNatl. AciaS Nﬁﬁﬁ‘%gg%{wféﬁ e@eﬁié};?ﬁf Amnpah 199:8521-3526; Sun

et alPr @87defoct Natlt MoallS ScRTUS AIrgatd 140218, Wisikikiuy£ ef ARBINYIT Canc. Res.
erivatives or anal ogs of antibodi s which

47:9p9rt00f SBeed €1 dallPFS ONaturet bl ACHG 4 @nd Shaw et 8l., 1988, J. Natl. Cancer

Inst. %g&ﬁéﬂ?gg &%{%ﬂf% Fglgﬁcléﬁl B 12 a@oz‘s@” D3t 21 zf h%)%é ITﬁo/Techniques

4:21an018. el Nei 9pypS3anIdieodt a5, 1984, NaaePBY 17552t 505, SédtRoeyan et al.
ant i gen that the anti body fromwhi ch the fragme

(1953 Scigaes 985 éﬁ3ébnaﬂdo§e1d§erd@rqlvé(?Sgegogﬂqngg@ 1977053-4060; each of
Whlc?ﬁ?:ﬁlgcte)h)%ﬂt%&/ herlfei?lttﬁr | e 11? ijcs 81?@(9 ment the

e i nmunogl obul i n
rmt]empll@elyﬂmnhﬁ aeimibadxee drebyardelhlaﬂy @esicdbld fc&rthmpéutiartdeatment of

sequences that are Ctermnpal, to the CDR se nce .
hmn%aeﬁ%ib%wh e@rhﬁlqsc%dmlpz %%@S%ﬁﬂaa%aﬁim%w&é’{ Fiufigancapable

of XS CORIGHRANR AR uRb SIGbUIEhERY! 8fNight chains genes, but which can

express human heavy and light chain genes. The transgenic mice are immunized in the

normal fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention.
Monoclonal antibodies directed against the antigen can be obtained using conventional
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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synthetic peptides containing the CDR sequences can be
used in binding assays with the antigen by any bi ndi ng
wazs@Ey2m@s hod known in the art (e.g., the Bl ACBC®US2004/029769
assay) O her enbodi nents of the invention include
somitrcammfambﬁ D“ﬁué hﬁn‘@nﬁuchoﬂ Itc&ﬁimﬁlﬁlet heisigdesiblel PNpvUGEE BRrapeutically

not to, E(ab')2 fragnents, which contain
usef%lﬂéGv a4 aTB% ande @% ﬁntﬁtq@éeSI F @h@n oY isweeinikisgehnodegyoier producing
hqut{‘ Anfibsi&e eg i ﬁ éx%cf hﬂllt nRPV?l nk%u%lpgg %%%3). For a
by pepsin’ |ges t ddy nol ecul' e, an ab

detaflgdagheentson véfi ¢1hs C'&nhﬂmsloge rfer apledud‘mg r i rtgltlbh@es and human

di.sul fi ridges of th 2 fra
monpiiG Al B SR prsthcaliolon S polesoRh SRADE G £o% e rU-S. Pat. No.
5,628l198r8. sofPaf . &63 300 Qﬁsoﬁatt f®. 5366R2500:S. qfat%ﬁ _5,661,016; and

m ni mal fragment theréof such as FvsS or single ¢
U.S. dlat.i Mo i, #5,308Coach ¢fewkich mmcolmp@mteﬁcbhﬁemrbyue&rerﬁmm 1ﬂslcmt1rety In

M T e e
Califfdal Rtenghged td %va&\lﬁm‘ﬂﬁﬁ asbdddAtiRtled a%ﬁm@iné’ s A&l antlgen using

nol ecule wth the sane specificity as the antibody of
technalegy sipdat fodhat degrtiberiéhayd.y, reconbi nant anti bodi es,

su C 0}, Z ocl antlbodle

B I Sy L TSR SP g RS T wencruca

usmg: artedmlqmdefem:ed ng ast"gnidad delléetﬁmﬂbhﬂ &g apbadies hﬂb@t@@ $ion-human
re vvlthl n, the scope of the invention. A chine
mongglens) 3aYDIYY: &8t BEBICeatibodi ig fisest for BFidn fhepi?hcn% of grcempletely

hum&i?ﬁﬁt}b%q fréc%ghf% r{ of tBE Shthe % | (RB&RSS 8Sal. @96 Eﬁ)/tteaﬁﬁfogy 12:899-

aV|ng a va e reglon rive roma mnmurine

903)nonocl onal and a human i mTunogI obul i n constant region.
( See, e ﬁabl I%¥ et al., US. Pat. No. 4,816, 567,
and Bos& rmugtign pat No 4,816,397, which are

orat d herei n, by reference helr entlrety )
HURBPE b HBYOnpTe ViRt i la‘gfi tupipg  diug useful for

treatﬁ@'}hglﬁﬁﬁ&dsa?@ﬁu@% BaYArAGh18PG Cini gqg‘ﬁﬁiﬁfeﬁ!lﬂ accordance
e n on-

determning regions (CDRs) fromt peci es
WIthalﬁwvm foramwbationkteckgaes for pmvade anmmpomtwmogmtabld ifor oral, topical,
e ul e.

Q89,
tans{fRo Bl BT R Bl Bl SHESRURE & hiripertoneal

admi@itratiéd, Yandl Y ﬁk‘e Cmefﬂ'ﬂ%ﬂ “guﬁﬁﬂcé‘ﬂﬂ%‘i‘éﬁaﬁﬂg %H%N_L&ﬁﬂﬁ’é of the invention
ant i bodi es can Etgo uc reconbi nant

are fewchby tﬂﬁ@gnm\ﬁhe ile" ond9 aBﬂltlomocrf Reswaington’ amutlmid sSmences

P 0t R 20 s

incorpppitédini¢inby tdftrehB6, European Patent Application
173 494; PCT Publication No. WD 86/01533; U.S. Pat.
NoUhit doses el mulieple (fosa fomag aver coniemnplated; eachy offeripg advantages in

iyl A8y S0 T B bt s o

antag.omsteif @99 at8@Ty cdlculatedutooprodhO tihAdsiR 2 fectign it the setting of
1987,. P S USA 84:214-21
treatlﬂgsqhiepmgtglde@{t]gq? tis. %mu%gﬁ% og;!e orm may be part%c ?arly useful when

multiples of single doses, or fractional doses, are required to achieve the desired ends. Either

of these dosing forms may have specifications 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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47:999- 1005; Whod et al., 1985, Nature 314: 446-449;
and Shaw et al., 1988, J. Natl. Cancer Inst.
weQoEEEFH18559; Morrison, 1985, Science 229: 120P€1/282(04/029769
O et al., 1986, Bio/ Techniques 4:214; U S. Pat. No.
S, A25nfi38sse] e ScoBtai@la thek@sEticAIRt WrRcBwtL ablodnb3bfficient to treat
Ver hoeyan et al. (1988) Science 239:1534; and Beidl er
rheugnatodd arthrigm a gubjeehand onay aumtain dezn abe; 1@ i RO mgrefcgempound,
LSl ein by reference inits entirety.
for e&%ﬁé@éﬁ@%%@r@g%ti bodi es are particularly desirable
f oin 4 pexfapeidnmitodimesd] therdiruobf the immrntied isfotisulatdddh accordance with
anti bodi es can be produced usjng transgeni cC mce {;{gi,ch i
1gistration to

routize YracREYs B &P RATIEPISEIORY OSIHAB gerRI e 1T RTASEP

n . o[, « | . r . .
i AHRIV AN, RIS SOmp et " IR @Bggaton
soluthores i stevild BetdnicraqtéreisbafionWhers hiecassany i the phaelaeented] composition

anti.gen, e.g.,..all or a portiqgn of a.polypeptide. of )
may pfto e ¢ pelibiligmecerrriat s fomedicirrl o Bepacginerg ease pain at
the dif2€oBfhk I iHRBHGAGdNRraMH! ﬁienﬁgrédﬁn@a&%ﬁﬁﬁgd 8RR separately or mixed
hybri doma technol ogy.” The human i mmunogl obul i n
togethenris gunite dosage blormd sy exareples ansgani dyophilized epavrdengy water free
conc%ﬁt&i%t? g&%%'géﬁcﬁ%wy{sg [ Ig taér%%iégrg%ﬁra% a%t tr)rzr%eoﬁlgeﬁglt %%B%tte indicating the
quantisy Bfa&iiehgant. §¥hvre GuLconhpositon(ie 36 bbla@mirtstpred hyCi@fusion, it can be
. therapeutically useful 1gG IgA,. IgMand |IgE .
dispepsed pyth as infbgion ot epripiaipgoftetile; BarmasrbiFdggrafe ater or saline.

QR TSRS 350 SO0 St or oo
or safins cars B¢ provifed tshitisat tlecihpelrgis hay bgmoddqiriog tdhadmmistration.
. . h I I , :
o OB QBHESO 1By PO SO A ABBEHHEL o Sclonas. Pharmaceuticaly
acce@g?le {e’%& -iré(m?de oSl Rorrhed ;wi{gjta?ﬁo{sg%c%%-thése%ﬁg %‘onph%rochloric,

, 569, 825; U. S, ,661,016; and U.S:
phosphoric, Ngeti§, Bab¢.8@8arie acls, oftc.whid thase fomaagr wish agtidns such as those

.herein by.reference in its.entirety. Jln additi.on, . .
deriyigh S SRR o G Ry BROR T oL e S O CEf9 fooRFRpYlamine
trietSAMBRRL MehSRMiA0 Sthanbidhistidihe Gbcdife, @ftgaged to provide

Human anti bodi es directed against a sel ected antigen

us iThg cormpbvins! vl prsiferablarbetagminigterefeatetly ped saiiehle formulation as an
. Letel vy hu nt i bodj. es L ch:J.ec i ze a e
ingegTP s 165 4 PUSERGaRR B b e AR B5p o pdfp bR, water

lozefge, 208d ilttelkss eGGemdraldy) the mdstt ditasghifopw adcbrraulatde &t £thblet or capsule
non- human nponocl onal anti body a nmopuse anti hody

(indivicuglls gr callestively demiensien a8 en s Arabomee I bt Srijahie fRmulations are

i ho 7] £01:1.0 (Jesper t
e A RSO Tuhll R UGl RROE 1] e
charactpestics @ff théeompuent tcothepexoifiices amamtdbied forabrmulating an appropriate

manuf acturing a drug useful for
composition.

The form may deliver a compound rapidly or may be a sustained-release preparation.
The compound may be enclosed in a hard or soft 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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treating rheumatoid arthritis in a warm bl ooded

animal . The drug is prepared in accordance with known
woanwsksdis on t echni ques to provi de a conpositi BAT/US2004/029769

suitable for oral, topical, transdermal, rectal, by

compodftidha bt @RdinD 36 getoaraht 1(1Véﬂtfoﬁ\é@dﬂpﬁé§aretl 96 HiaTus @rdlaibsag@rumt form
i ntraperi toneglrp)ctéadm nistration, and the I|ike.

contaes btieen givg abgpt % parvaightdSevposidosegssini Weighing between
5 an %on are found by reference to the 18th or 19th
I'tion of Rem ngton's Pharmaceutical. Sciences,
PU'Dlhd sied]dforinhtidhok aRwipdli dbigguridomay Rist cntaii?Aa binder, such as
18040. The perti nent por{ i.ons are .incorpor at ed herein
gum RASReaPE): difaEa, GOAT S E51AHR; RUPETHNS ageite SHY fs 2508 or sucrose;
dlsmfé%{:bft +g%h?sd such®c %f ?cﬁulcﬁga ENfRP8Sd Ithe HREL @1 Mbricant such as
C |n| settings. e unit se would contaih a
magrpsibde steanaten ed flguantg sugh cafpe@pemnnagdmfsmnwﬁgréﬁgér the like. Various

activit | cul ated tq. pro the desi.
ot eyl ey By FGH o cEditg 1 REREOMIPLPLHR PEYScal il of the orel
dosatﬁ@J {ntu't PlhedQer ddQE MR BELP BbAteE With! dhel1hs &f sgaVBEBoth. Syrup or
tiples of single doses, or fractional doses, are
ehxnr mq]a cortdint the aompemei SReIORbeRs) & eotaviRe a@nt, regthyjfandipsejeylparabens

as a Bg/eSISI}VQH{"? reaC El }ﬁ%gfé) %Bglr{ﬁ?atﬁl a S[lllZG sh&\1§ b%' Igﬁa%]hggeutlcally-

acceﬂﬁlﬂéaﬁlﬁembﬁiahﬁalgf nbi€oxpar Detailsasf ﬂ&m@g&n df ekipients useful may be
articul ar therafeutlc effect to _be achi eved, and an

found!ihithes ingaeniin p Hemiof | Renpagiont e SriensarandgPragice of igharmacya

r I
a5 FopSATIALON 4 AL PBBy SR Pn At icusin
sutThé dingniof tthe tinesation haayrbeoadniaistdred tplafentenal‘éy seug L emtavenously,
intragrondig G BONRY: SEPSLGRS R g PSR ERedyy SGE Caet br excipient
or e}?ﬁ}? eR FRfure E b £9oREnt € al &Y u&%l{f@ %écﬁmﬁ%dﬁ%ﬁlﬁhgdfdrnexmple
accordance W t routine procedures as a pharmaceuti cal
vanomsmmam or mn@hmtwﬁvehts; suttahlaveixtuss dlchreof] ot raalsi oASt wsed herein

hupan hein pi cal | ar ma utical oSiti
“Cary Ging PIOREH S R A LA LATOICTD SO G BT, OF Sxcipient and
mclu%lE@ bhy @ndl 20t DNt AiPerdfvelith@ror MbEREcIHEREES AnYimitldBial agents,
phar maceuti cal conposition may al so i ncl ude a

iso/hypo/hppdrionia ggenis rabsenption-nasi&ing Ageh emdcth§u1¢1f¢ adhe use of such

subs@ nOC%l @e E{g%lét% %ﬁbpgwﬁ?utncaﬁ gfl\;e ?u%fs 35 %‘%Pfcﬁo% in the art.

ExcepeiRofit ab ¥nyptorViexshal ﬁ@ﬂiaftﬁ‘ragbﬂit isl Ehcbn@@ﬁﬂ@ ®v1ﬂDIihmacﬁ°1‘&r ingredient,
exanple, as a dry |lyophilized powder or water free

use i@cherneytis OMPPSHions rlﬁré@m@@plageds eMioErp VD ipthgT 1 SURRlEAeRtary active
ingredi RS 1?5 1@@5@% i L AL dghdolfioguant i ty of

I've agen e conp OSItI nis to be
adfolntishe o€ dhdcompbusd amy be prepardik inlisspabis etiluents hsugh as water,

i nfusion_bottle containing sterile pharmaceuti cal
cthanglo g¥owR o Pelierden cveldrlshreioo VATOBR ST ERUpE rittures thercof, and
othe@%%%%{(gg BYleil B BELion, an anpoul e of sterile water

I'njection
The pharmaceutical forms suitable for injectable use include sterile solutions,

dispersions, emulsions, and sterile powders. The final form must be stable under conditions
of manufacture and storage. Furthermore, the final pharmaceutical 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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or saline can be provided so that the ingredients may

be m xed prior to adm nistration. The drug of the
wonvesnesas can be fornul ated as neutral or sal PCTaISE®4/029769

Phar maceutical |y acceptable salts include those forned

Altetblivel ANk GMSw SIHES tésn 1hRASien deT inviBibld sBoR e @ally dhfigions may be
phosphoric, acetic, oxalic, tartaric acids, etc., and

utlhaeﬁoféfewﬁﬂy kstingiifrom ¢ 40 Solays.s ddRmate dayoelasing aneg everyreveral days
nmy%ﬁgbgﬁl g&fa55|un1 ammoni um calcium ferric
PoxTd I sopropyl am ne, triethylam ne,
2- Sﬂ‘ehlel &[Tb(ﬂﬂ)letsﬂlaﬁﬁﬂls arbipsdpiarbidriey, mpasnpoaltmg a cetpouddmn the required
conpound wi |l preferably Ee adm mh-‘tﬂi‘ d orally in. a
amowhnteneRe PEMATE FPPIRTIAS SRV kglos ¥ %}n&edl%% Jisteg) above or
knowrPR) # %se ﬁéﬂ?&‘ nethle gbeec{ddédl as g ENSidie i ¥<§t&¥ﬁe solutions are
trouc er ozeng e. Generally, the
prepared bysheapgtatifig rtva cwinp@mdulnathe arcqml&daamamlk @t ther appropnate solvent

with. v&%g}lilsl g gggér\éﬁd#tgl)gsyrggﬁq gFef%lzvel Igtpf:%ﬁlge%ggltéc %ltratlon then
folloR\ eﬁ@)’i&ﬂl | BisP&SIHS HRGBadM Hylln@o bandafkt doipBuhaintda sterile vehicle
t echni ques avai |l abl e that "'match the characteristics of

whichtpdsccemeion the dlsp(treloem@bmerﬂné tho apquitsdeothesringredients as indicated

abovaglr]:;rﬁtiﬂ%t ! n‘% 8 O%ﬁ 9 ao:\)a\:r é:% yth%r @t%?r' %'n%a}ho ﬁcfuﬁg Nal#¥n drying or
freez \ds}iag B hichl g Fequired padradibmis areTahﬁedorrpound may be
encl osed in a hard or soft capsul e, be conpresse

i nioalf gpsestthe fgal fap 96 noirdoPBISt e éEPle\W apd BRbrligde, e to pass
e | r

read B O AT Rl B PR hlopy REhe TEBRRAR: Thocb 06 may be
achidved vuad nexdntaindd b yhecmoparvheict lof solaage obetoysents. 1 Momebve) ¥he use of

of the wei of the fi farm g., tablet.. The . .
mOlGGHIGT . TR AR COPURRRIE (4 APT i OF LTORSRAGTiPR i arile size in
dlspérgis{g s, bb e 1ie D A 8 WAR 8 Eacint brdpRriRR IR ilized.

Pref érredconpositions according to the cuarrent

i nPementom ar mhmieqnapé grcw\ah tof amicrnorganadmsimende aghieved through the

for cont ai ns tvvee bout 5. % wei ght
sddifGRE GiF Ve T R UL PG G Dt LT B, U parcbens,
thenﬁé}ssas Ubtt el 1ekef OIthHlt}aE]!s@ DeGfreRiab® & irdQRRABekSithat/BMér the tonicity
al so contain: a binder, such as gum tragacanth,
suchze gegaas otwlts. st ar ch, gel atin; sweetening agents such
I ac e; in
CoPln %%crfg %&bﬁg?ﬁnel%g 1%1 m gsoan ae%?%lﬂé t«p gdl%gﬁp[fzts %1? i%%ﬂlﬁ)%?ltlons of the

inveﬁtitﬁhloaﬁlme%tdaﬁhﬁbaﬂbﬁﬁr@.tmeﬁt ﬂi@myn beGachisedd By, for example, and
g permnt, oil of wintergreen or the like. Various
not By hway net éw%atwﬁa;}o% iBfusiwn dUHBE BHET Iy tQRical papplication, e.g., i

r
et o e e
meais oflg anppn“sant, for Hyymemsost &l 1m]blantr,myidcim1ﬂait rbetﬂgof a porous, non-
sucr.ose as_a.sweeteni ng agent, th
porolaww&agv%éﬁgteagl e FHPTApES, s 3}%@%@%‘8@%% fibers.
ANy TR é‘illbd('ﬁrhleﬁtzﬁl@ C%H@Hﬁlﬁoﬁ’ %an be delivered in a vesicle, in particular a
phar maceut | cal | yaccept abl' e
liposome (see Langer, 1990, Science 249:1527-1533; Treat et al., in Liposomes in the
p (

Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler (eds.), Liss, New
York, pp. 353-365 (1989); Lopez-Berestein, ibid., pp. 317-327; see generally ibid.)
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and substantially non-toxic. Details of the types of
exci pients useful may be found in the nineteenth
wedbdsiesm1ef " Rem ngton: The Sci ence and Practi eeTmi2004/029769
Pharmacy, " Mack Printing Conpany, Easton, PA  See
Pakt ye& bhathky ebediRns tlcoddpdsiionaahWe! @livelicd Gt aofftolled release,
The drug of the invention nmay be adm ni stered
or S%Wethr@lgeam gystam.gln, onenerrbRASmSs [2yp U ey Bipdases, Langer, supra;
Sefidd1587 TREL R%P%i%@&‘%ﬁ'ﬂaoi’f BUOCHRSE b OfYsB35kery 88:507;
cdrti ér of exci pi ent n1x ur’e ‘cah a

Saudsh |eV £Nt1980, W. Bdils pevisd V2 1nEve).uim ahotlteﬁ iembodimehg rpolymenc materials
exanpl.e, vari Qus olar or ?on polar sol vent s,

I
can B Yt ia e qoniplest relegpe aystan (566 Mgl APRIATORLAL S ro?la& Release,
Xl i S hargac c e e
LangXEHET L' (RS COTELIRCBL SELAK, HEERISHE Contolled D
Bioasailabgity sDrugj Bmdu&@mggeﬂt]&rmm Smojopandg{lfeds.), Wiley, New

r obi al ents ' po/ h p r.t agent
vord b Rebeeaod toping - bk UeRGmpil e RPvAadREo] Copy 23:61: e
also SEEPeSHDIDEE) &R EendH d24: T@O @jﬂﬁﬁigsetfapr IWA@EBCNHﬁer 3l51361; Howard et
active Substances is well known in the art. Except

al., 1988 .oF. A¥euscsurgy/ 19N elnb’ﬁbmhm@dﬁnelég% pentrodled release system can

be p. nccf ﬁgg{?{xmﬁ% 8&‘&1?) hfag%% Ec' tv R?rggg* P}a}jn Liﬁgnegb stomach pancreas,

and RhBR thirre§ung @AM ﬁﬁd}hoﬁ(ﬁf ltN@syst@ﬂile dioss{sbe, ), GbG(ISob ein Medical
incorporated 1nto the final conposition. Solutions of

A@Ph%@ﬂéﬁﬁﬁ@gﬁﬁﬂkﬁﬁkﬁﬁmﬁﬁéﬁ@f@ﬂ 2.P0s 41 3-4B% £ % uent s such
\ﬁ?ﬁﬁ' tr%h@@.r}gfeaseg Is?/s‘fe% ldisgﬂésgd pi‘ﬂl Het %)('ke%vn %y L er (1990,
é?’ various oils, and/ or M Xtures t reof cF
Scuﬂﬁdﬁﬁ%ﬂﬂ&ﬁdﬁﬁB)o those skilled in the art. The
maceutical fornms suitable fqr i.n tabl e use. . .
N fasotias P BB G e AE BE el B ke lo b Slidfic acid gacoding a
protéiﬁ,elg;b | RIcRAVESEH San _Elaeadiﬂlﬁ‘@ﬂerefdoﬁmzw $8 g%&% %le%séi&g 8F its encoded
condi tions of manufacture and storag Furt her nor e,
proteiheby icoabtryshiag nihce qbarﬁ: af ahoappmpmtte msclptcoa«adt@oressmn vector and

t. at fo
oo it G NGy b ARIPPGE IAFSF DU A S 6 VELChe ST AR g (see US.
Pat. No. 408012861 o?'lﬁgch&ct Riﬂé@%ﬁn@pﬁy Qke bﬂhﬁ@ﬁﬁamu@%aibaﬁﬁﬁ@t (e.g., a

can be adm ni sfered. ternatlvely, a slow long term
genej gm:éal@lnrstm Dupput), mrecogh@g withdipidelar rsll-pufagsirespptaraygr bansecting

agen% ) a%nrgéel o altg% aggtel tﬁ %eforg\l? %x fcl’%\e/g gt?&/e Whlch i8) known to enter

the ﬁﬂc&ﬁlst(@ecﬂblg lwndt e§b1er199a, Pieéy. matam@dsslcummss&mm 1868), etc.
prepared by incorporating a conpound in the require

Altegiwely: # AORleisnEciambe dntigsweesp iteacellwlanly @pd énqoammeé fvithin host
k to th
cell BN for e i romlo o A B len P T o, Steri e

i njectable solutions are prepared by incorporating the
compound in the required anmount in the appropriate

IV. Solpx@mpr st h various other ingredients as required.
Sterilizing procedures, such as filtration, then

The following examples are provided as a guide for a practitioner of ordinary skill in

the art. The examples should not be construed as limiting the invention, as the examples
merely provide specific methodology useful in understanding and practicing an embodiment

of the invention.
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follow Typically, dispersions are nmade by
i ncorporating the conpound into a sterile vehicle
wohbesh2sdiso cont ai ns the di spersion nedi um andPCinAIS2004/029769

required other ingredients as indicated above h the

cage of ERampt i:IMoR6NIET-celllfeedpiRhnt ed nmet hods

i ncl ude vacuum drying or freeze drying to which any
Cells.equired ingredients are added. h all cases the flna

form as noted, nust be sterile and nust al so be ab

t oHpags FRlay |a:rey ispltash Grmathe eifraterangigoamlated vdidn bk@daof healthy
donolijé) Jaxl ﬁaﬁieﬂ 6\9 tl? attcﬁ& ARty ByQ' ﬁgﬁﬁny se erR 10%0%“de&/e%glty separation
al ne proper- choice O vVen or

overEPX@UlpH?pi(ﬁle Vhe ﬁﬂmeﬁucléalﬁ eeI&SSanﬁasth eﬁdlhﬁfheﬁ punﬁed on nylon wool
articul ate coatings, such_as IeC|th| the pro

and By plsstic gAheenGsa ps pEqvioush, deseribed (et 4PANs The frofi@ng BBLSs (-90%
f

cp3®iT Mz‘@{ad %?)e\%n?f@ﬁé‘% rﬁPILg Sl llﬁlgﬁ/fﬂl'oe/s F@@ 5-18 h before use.

Menmirg and)nguaa 6:0: Trh;ynﬂimoyi@lxubsa@j(ﬁmm@hand@m&ﬂm j wepesfively) are

rmreatlmcroblal ents sucha.s
isolsfel BY GH$ALYRo FElCcHRT, PHPE TRRTIC (s BEHEIOp (YA, Mjltenyi. Biotes,

Berg‘P§cht Gfadbhdie- G&Itmaﬁ‘@ AIRRiREe. tl&r ehLhdhGelO ihdhebHe®. HUVECs are
agents thaf alter the tonicity such as sugars or

isolageall frem vmbiliend soid veineGhidel il HENtand; qstahhgheﬂeasmmra lgnluneg in M199

adm nj osiktions oft ny aI
contGRenlVartics oer BERRE Hh o RE Seflon, 7 wel T RGlR5Rl st toctor
(Sighai-All8¢h)e X/l p«ﬁduﬁolnt&&inﬂa%epefnﬂ I(Sigh@i Aldhchb Oﬁﬁd antlblotlcs
i nfusion during surgery, to caI gl i catjon,

EXpestngni @tq donenpn sells Wonarsagsr 54 tosr hydptgd rl;b'pebli/collagen gels
(Mug pl?%}g rbr y,Vy%fm‘@pl&?rﬁ é:lrt]eg agé}?atn? t %ﬁ? gf\lgg& IL-]t (10 ng/ml

and PEUNG] ghalacoR6étafions) DEHPEdtEE)) od ﬂﬂgt%ﬁésgrhmallsﬂtﬁ&tfﬂﬁm ﬁéalthy donors
i ncl udi ng menbr anes, -such as si al astic nmenbrane

or patiepisreith thevmpioid amseis e addedite, decaiipesmedia rforctbﬁ ﬁBel 4241,
Anti@ghi Xered in avesicle, in particular a |liposone (see
anger, 1990, Science 249:1527-1533; Treat et al., in
Li pagbeodiss it Ches T4 )apyDbf (BO1@c thd UIHO s ell 8(I9CBC9) from the
Cancer, Lo ez-Berestein and Fidler (eds.), Liss

Ameyign Typp Cubirs. Gedleciign ipckvillgp MD)eEr @que%%fleg%mcont@ Anti-CD31
is ussdt A3 ﬁesn%?ee e Rl ¥ ahé%h@otiléﬁhlmfgrd@%ﬁtﬁi% qde. Anti-CD3 (OKT-3)

SO conposition can ivere
and ashRCDAB I(kd28)ahAbs ere wsed gubt i celldictiedtmmswsaygst em I n

On&pg %Pg%@@n%mr%cﬁ%sn%ﬁ be ustﬁﬁqjl(gigﬁ d%?%gegﬂﬁotgeﬁdl cells is

' mea&&h\wh@l d@ﬂaﬂ@bf thlslgo%ﬁ)y m%tt{e@@ﬁ%d?ﬁ MAsr @%qukEﬁi MM 176:819-828

I n anot her

Engl .
(199é)rbmlzl |M@J&ﬂr etpail, yfn’éxp Mwhi'é& #49-46Q 419%9. ubransandothelial migration is

oo G080 B} N 5505 BEAGTSFTATELEL EORLERLS B9, s 1509

and B@EIger Rt @ln J FE)@ Mel9T77%9:449-060 (0093Hd Detlgbcytes are isolated from the
Bi oavai | abi | i ty, Drug Product Design and Performance
perighes doedh@f ggplphy( welynteers\qr| pajienigewith 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

33



10

15

20

25

30

York (1984); Ranger and Peppas, J., 1983, Macronol.

Sci. Rev. Macronol. Chem 23:61; see also Levy et al.,
wQ28sBG028a8 ence 228:190; During et al., 1989, ARQT/US2004/029769

Neurol . 25:351; Howard et al., 1989, J. Neurosurg.

micréscop®and sdofiedy hrardfifiadon e ot spdéssedaLihb perbhiagde of the total cells
rel ease systemcan be placed in promqrgr)lﬂﬂ%g1 of _the

that yeoingdewith ¢he mog@kayvethgt wererhslayy Fienen: Y. I3 cgigis ipxperiments,
I .

i £P09' 35 B LNE) BB 410,08 LhaGp L2100 B o

min Amﬁdmcﬁtel amwfanﬂloﬂtmofdn&ﬂre&?ebyaa@ensmp weashivg| befare p]p)e start of

115-138 (1984)). O her co roll ed.rel ease s
transgigrafjon. e[% cpﬁalpﬁ:ép?réq}p% 3‘3 c(ﬂ@g?thnl e stggaaérh @@nsmlgratlon time,
blocl%ﬁg tRBY whR3 dhshed SPSF hhd %eeémﬁgésrﬁ%%wﬁ fhel ﬁ@u@itéigm complete

the invention is & nucleic acid encoding a protein,
medmmewrthl of wiitboutdilockimgcdnzenidations of the sdmE or e glterhate mAD.

e onGEr eI RY R e ol SRR oB sPocSeBe AR oL peafin grubedded
mon@Pé?ér@SSl"IQBsé/ epEEMmens darédﬁ‘eﬁéré& eby NGrdflillP OrehddMing treplicate sample
beconmes intracellular, e.g., by use of a retroviral
mongleyers rand qdacing dhe P@dothml surfa®e azgieyt eash effiergwithcthe collagen gel
51de§ fycﬁl%tdu%%rdgreﬂg% r?%@s %ecﬁ%ﬁ&ﬁpﬁ}g% ﬁen?%?%%lgsg{flﬁ:f]ﬁ %etelgnbeddmg

procbsSpl Astep sulsstithtionuin’ /e, HdRCqRtbis oire thitotiest tlrag cuts through the
gents, or by adm ni steri ng |]t§ in Imkagg{ tQ
Y

SpecHRARIRIBENG] G1RE ssepensiet T SlonpLyRhERIPleo ptdBftSepiportions of cach

r
of tﬁkg g\lé(? or{o?a%%rsi guaiuét‘gﬂzh% ég eﬁélirréedl%?tltg%a%?\elgmf ls%ch specimens

separutee] eacleastisd warsoltkati differedtiaress ofthe apedimeh ard yangried and the same
|ncorporat ed Wi thin host cell DNA for expression, by
cellsipggprtsqunisd F&E8nDI nation. | V. EXAMPLES The fol | owi ng
exanpl es are provided as a guide for a practitioner - of

Ol‘ﬁl har ﬁéil‘ﬁ?k&iz M cgﬂg) @%iteratmtﬁe %Maﬁ%nShom d not be

construe 1'm t nve I'on, as the exanpl es

Lovide specific methodol ogy useful in
Tceﬁag+%{§ 00‘1 ﬁsﬁa%snd practicing an enbodi nent of the

| NPRyNiféraforfassEyaohigh: puMiiea PB €/ ctils ablivddesomi HeaBRY volunteers or
Cells. Human PBLSs are |soI ated fromthe

paticafs; Wik shaymateid agibrisis 48 xnHY eellsfvedla ass peréimenyin depkigage in 96-well
U- boq{ogp ﬁtséu% rl:tﬁftuf@ ];)llg%rs gﬁ lﬁ"ﬁl%aql\%hﬁﬁé B bbd) ?J.l bﬁroﬂ?@f&ﬁcﬁﬂs induced by the

mentation separ a I'on‘ove
anti-EDSohlAbistyip aniDI0her nmtmhunAbﬁ(S pg/nhly cmsss linkst edtta GAM-1gG (10

furt he nnylo wool and b sti.c
ne/mal g &ad L&M?égagmfs fipal posesnttan 6! ml@geyomwg (Sigma; final
conc%ﬁt?é{ ohl @guﬁgiﬁm( polter SR ngeﬁﬁ}%ﬂf%c%ftﬁstﬁmﬁfbﬁlééﬂlélgg &HADb, 96-well
in PS—free RPM710% FCS t 15- 18 h before use
flat-bottom plates (Costar) are coated overnight at 4°C with 100 pl of 0.125 to 1.0 pg/ml of
purified OKT3 mAb diluted in PBS. The plates are washed twice with PBS and subsequently
used for the assays. PMA (Sigma), ionomycin (Sigma), and the mAbs are diluted in RPMI
1640 supplemented with 10% FCS, 2 mM L-glutamine, 10 U/ml penicillin, and 100 pg/ml
streptomycin. GAM-IgG and the cells are resuspended in RPMI 1640 supplemented with

10% pooled human serum.
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Menory and naive CD3 T | ynphocyte subsets (CD45RO and
CD45RA , respectively) are isolated by negative

weebwsmesas usi ng magnetic cell separation ( MACBCT/US2004/029769
M Itenyi Biotec, Bergisch dadbach, Gernmany),

f oheMTNE JrhgcubBiiot BCA HiBidifed Melospledid it 5%IDE st woe the cells
isolated fromunbilical cord veins 5&;4 jaffe 1973) an

are mls’s&edbmﬂsﬁemclé‘gelb of ifeihyka Py TaR dAmersilam) oEighica! hﬂurfg later the cell
lysat%sp ﬁe V\%é of% a@?s%ff%g'}ﬁ%ré %Fda'lghé %?tlﬂ%zo%ﬁ ﬁg&g@?g& boftla microplate

scmtillhhaﬁbbmér heparin (Signa-Aldrich), and anti biotics.
Experi nents are done on cells at passage two cul tured
DeteﬁWlenaﬂféutmyﬂbﬂar e¥pkigen gels (Ml ler 1989) | n
96- wel | cultureﬂﬁl ates. In certain_experinments

or Fon_ggneyatign rPé/ Adhd- depensiont blasiiaPBMKALE R }%/Wsl,l,)sare cultured in

KoV S5BT O e L O Al L s
of PHA (Shxena lﬂnhufcmcai’ﬁfht@nf ongthl if DGratell4T-Dattbm cAtitiehdaties §Costar) for

7 dein SR RES et hO FypbOTTE BE seislfagu poiated (3000 rad
137(§ﬁ%¥c\éb PBRAC MO ef cHIREHatRS omgﬁﬁﬂfééﬁexcééﬂfs =0} 1) ARl dd 4ddeBBThe cells

I's used as a positive control fromtransendotheli al
are cnitgnedtfmm lgpisot kmdeeforarthd ﬁtswne@mﬁnt;)aren@tfmted CD28

th t
SRR Oh A polBRS sk et e €S e AP 30U cantec
(Sigih; BNE@hTEpluah sesdptitndl SomRaGMiEILT tﬁaemamblcsmz (20h@ml) at 4°C
assay are described in Miuller et al.

overnizbt. sAfieg o (waphmgs awh \eiBS.ed eall dines 09 %S I\)@o‘z x 105/well) are
49- 4 )
8 8 DR PR ORI BLARD 9P g mps, o8
mAb’dLeu28Ek§fJ iSVBhe IdAtrdBRAbL] 3kSays 1RO St wnih aM:dtahle\rolmhe aff 2,00 Jll/well in
Exp Med 178:449-460 %993) Leukocytes are isaql ate
RPMI; tm%i%@rqoamlag 5kt Bepled hunam SeHR SHEP ReBieSVih Sntibiotics and
2 L S B T 07 08 19 pion 4 37°C i
5% COR|angesphgel, thepeetisivears hyrviestedibad enhlydctlHontitei pré&bdee nﬁbl,tracellular

7. After. i ncubat h unl e ot her
CYtOJrl-'éﬁ% oz & almﬂ%nﬁbH@PtﬁF & e e %g J@dRt gl03 cells) are
ﬁxe@m id1 ik %ff%cﬁﬁ Rén Ht%!’r@ B!;/ tﬁé‘ gd(!lfl@l'ﬂ 21100 gl & BB Jasateintaldehyde.

fixed in place on the endothelial nonol ayer by
Subseqrentiyg mlls wcng bmahgah oncﬁ withoh gl of FBYI Je fepuspendediin 50 pl of

PosRR RS RIBE ShuhoBE o R L yion ep Pamingen

and ﬁﬁﬁabﬁgd i W%ﬂhgﬁ abdrANeMpEAtRS ViXPE Qﬁ@eﬁe@antemy conjugated anti-
E@ﬁcent:}ge of the total cells that remained with
cyto nglhatceleerewpdird tniceerraepredad im PHY, apd rapahyﬁed by flow
cytom? riments, anti-CD99 or control mAbs are incubated
I eukocyt es, endothelial cells or both for 30 mn
befror Quddmwtﬁssmasu@ﬁﬁnt besecretstbusaokihes, @xt 20T wells are incubated on

anti \93%83h Icc?a ec? %]ia%sewtltlﬂeth%t :?nrtlt C]%f99 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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transmgration. h certain experinents, at the
conpl etion of the standard transm gration tine,
wohoskesgs mAbs wer e washed away and t he cul t ur B6T/US2004/029769
returned to the incubator in conplete nediumwth or
wi pmoytiblidagield NadCpmentt mahtioms af the ea‘tﬁ)&ﬁesp&nfﬁ:atlon are herein
alternate mAb. Transendothelial mgration is als
incorperated Purefercrse. Mapieys Bedificatiensomdpariationseidhe é@%@bed method and
systerf‘ig ﬁg&%ﬁﬁ&eﬁtloﬂ Qgﬁ %e %Eﬁ&l‘:ﬂq% r%r%%g ;%léﬂ%rﬁg?gl%garp?(lltﬁ@ﬁtedce Ji):lrltﬁﬂg from the
scope mﬂdtsbﬁitloaflthés ii’fvfeﬁﬁcﬁs f&l@mulghtthce &ﬁzl&n‘(i)diﬂ]hais Mdnfﬂdsblebed in connection
col | sides facing outward. This

oi ds
withy e BR peeiFore] embedetal (onoBld peuaisriions e b herieRijongas claimed
shou&{ Smdg‘faﬁ 1t it RSddch Wbt @hc Eﬂbﬁ@lﬁlenﬁhﬁld@@@ C\}aﬁsﬂsc‘m%ﬂﬁicatlons of

at cuts throug e specl men produce

the desarisdseades doscafyidgont the moteatien whaghpdre ob{iome to those skilled in the
different porti.ons of e f..the t nonol ayers).

ot afg B0 A S RBP B 6 T UBE STE 5 of such
speci nens separated y at least 50 mso that different
areas of the specinen are sanpled and the sane cells
are not counted tw ce. B. Exanple 2: T-cel
proliferation and activation T cell proliferation
assays Proliferation assays of highly purified PB T
cells derived fromhealthy volunteers or patients with
rheumatoid arthritis (5 x 104 cells/well) are
performed in triplicate in 96-well U bottomtissue
culture plates in a final volunme of 200 m.
Proliferation is induced by the anti-CD3 mAbs +
anti-CD99 or control mAbs (5 nmg/m ) cross-linked with
GAM1gG (10 ng/m; Signma) and by PMA (Sigma; final
concentration, 10-7M or iononycin (Sigm; final
concentration, 1 mM. For proliferation experinments
with inmobilized CD3 mAb, 96-well fl at-bottom plates
(Costar) are coated overnight at 4Cwith 100 m of
0.125 t0o-1.0 ng/ M of purified OKT3 mAb diluted in
PBS. The plates are washed twice with PBS and
subsequently used for the assays. PMA (Sigm),
i onomycin (Sigm), and the mAbs are diluted in RPM
1640 supplenmented with 10% FCS, 2 nM L-gl utam ne, 10
Um penicillin, and 100 ng/ M streptonmycin. GAM I gG
and the cells are resuspended in RPM 1640
suppl enented with 10% pool ed human serum After 72 of
i ncubation in a hum dified atnosphere with 5% CO2 at
37C, the cells are pulsed with 1 nC/well of
[ met hyl - 3H] TR (Amersham . Ei ghteen hours |ater the
cell lysates are harvested on glass-fiber filters and
radi oactivity was determ ned on a mcropl ate
scintillation counter.
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Determ nation of intracellular cytokines For
generation of PHA/IL-2-dependent blasts, PBMC (1 x
waQbiswesdiy are cultured in RPM 1640 plus 10% PCEUSkI0H©29769
Technol ogi es) supplenmented with antibiotics in the
We cpiigsence of PHA (Sigma; final concentration, 1 ng/m)
in 96-well U bottomculture plates (Costar) for 7

1. da&srjlet@pbe%aiwmtmg at leges ope symntom efaheurptaid asthyitis zopiprising
iR S8R APl OBl B35

patiediiifthe rhidemeateld thaie. cul t ured for at least 1no before
the first experinments are perforned. N nety-six-well

flat-bottomtjssue culture plates star). are coated
2. withe mmoﬂ@écle@én‘ﬁﬁerf@ ﬁmagownéf%%%ﬁﬁ {ty i protem.
concentration of the CD3 ni Ab OKT3 (20 ng/ni) at 4C
3. OV n3tHod ofbfafih 2! Wﬁex‘éﬁﬁh& ?aﬁelwlé i BRSCDDoGAtibody. Nes
or ones (1- 2 x 105/ wel are i1 ncubated in preécoated
pl ates W|th opti mal concentratlons (5 mg/mM) of CD99
4.  mABlke mehR8 ofrplairh duiwBereby the gutibasy is s manerlopalsntihedyy s
are set up in atotal volume of 200 m/well in RPM

5. S y pp? emn#@g%ﬁﬂ}g ﬂ' n%}%glﬁt fagés? l(g:g%dﬁlxﬁgﬁ&/lﬁfaﬁ %ﬁ?ﬁbod]y is selected from

the gm@agjn?@aﬁg o Blec2f Dlane(f)ediszoj/iMEM-Iﬁl gmﬂ)z HAf%ter 1,]I$I"J{’4| 6f13, N-16, C-
20, Bebod. T dBE AT, 11 & 3y Ze P20 B0 lafizgt Lo Snd Aazo.

i ntracel lul ar cytokines. For staining, 50 m of the

6. Celhe RI4BRADT LA SCRNERRPERALALTTI dondcldnal Q@tlﬁ(ﬂy' iS3elected from
are fixed for 30 mn at roomtenperature by t

the gaalg donsisting oflfe2nD4dfand ¥G663r af or mal dehyde.
Subsequently, cells were washed once with 4 m of

7. FF: Sﬂ)r%% E}Oéf)é 81%%5% glg%%ﬂti nla %goglstﬁfdﬁ?j g‘c‘f{?\%g%f nucleic acid.

sol uti on (BD Pharm ngeh), and incubated for 30 m n at
8. I 00 hethodrodclaim 7Wvhbreihhe mndleizaicidlis dinraatitdnye inhibitor.
conjugated anticytokine mAb. Finally, cells vvere

washed tw ce, [esus end i n PBS, d anal Zed
9. cylheBictipd ofglaimg Gai b &v@nmgwgﬂew Oé’%on rof the
ncubat ed on ant| -CD3 coat ed
micZ égggllsaﬁ\;m%tbﬁ&t evgﬁélbﬁ%%%tgoﬂor control mAbs for 72 h at
37C/ 5% CO . Culture supernatants were then harvested
10. an@hemstwdwi chirkll, Sheressty antagpeist off GRY adsivityds asaall molecule.
producti on of IL-4, 1L-10, TNF-a and | FN-g using
manuf act.ur.er. rot C . .
11. M Eﬁeap% od f 1%11{11 %Qtlé%% ? ﬂ?eg{q%?tgtr%sm]t@lg é)ﬂ%nt.
and msasure product| on of i nterferon gamuaAl |
12. pufthé arthodnss chined 1pahersisthepatiemned TINF-4 bivckditz\oartilage
specification are herein incorporated by reference.
nonregPpondefs nodi fi cati ons and variations of the described
met hod and

13.  The method of claim 1, wherein the patient is a TNF-a blockade hyperplasia

nonresponder.

14. The method of claim 1, wherein the patient is a TNF-a blockade double

nonresponder.
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system of the invention will be apparent to those
skilled in the art without departing fromthe scope
wanasgpsast of the invention. Al though the i nveariusz4/029769
has been described in connecti on with specific
15. PrehQiksroabRdiing ﬂél%ity'df s L) @el@sﬁntﬂ‘j@ﬁﬁ $b@Psihf aliministering a
the invention as clainmed should not be unduly Iimted
therapeticaldh eﬁfpﬁénfﬁfan@u@frm antagpaist w@a@a actipafyi to gatient having a
nodi ficati t rrying out
cond{fRg BBl BpneLf BREGhRE S S El oo | Ve ¢
the art are intended to be within the scope of the
16. f orheombihgd oF aliaits 1¥¥wlkdrainnhe antdgomidt o6 CDPO aatilityisat prowin.
at | east one synptom of rheumatoi d arthritis
con‘pnsm dm ni thera eutlc effective
17. an%‘%ﬁw‘iﬂe%‘f’ claip éé %r?l &/‘b%{)% antibady; ont
havi ng rheurrat0| d arthrltl S. 2 The rret hod of claim,
18. WhEREBhbASf 8RR 99 N Rdreidfth ChaRboas tid ¥ doModlsna aRABSEI N.
. The method of claim2, wherein the protein is an
anti-CD99 anti _bod§ 4. The method of claim3, wherein
19. t h"éh@mﬁhbd@ﬁ chaim 3 nwh@@méh%mntaﬁ?ﬂ)%dagnoctpnaWIWY kotglected
t n t4
from e Gigfth Tidsis RS iy %?4o?§6?bﬁ1§%§ﬁ@2g?@?9£@3@64?& O13, N
16, (096 B-NYEM 337, 3B2IAS, HHOSH-HI1TS, FMT29, Bl37, MH170, LC29,28d Ad20.
B- N24, 12E7, 3B2/ TA8, H 142, H 175, FMC29, H 147,
H 170, L1 nd Ad2 The, net hod of . cl 5, .
20. bR sl 1B 0eraB B PR SS oegal gty s selpoted
fromftﬁcogﬁo'ilp iR d AL DA g PH6bEC2, D4 and 0662. 7.
claim’, wherein the antagonist of CD9O9
activity is a nucleic acid. 8. The nethod of claim?7,
21. whBhemathotef plairh 45 cwhereit the antazemstiof &9 4ckiNitpis pruclge acid.
The met hod of claim8, wherein the antisense inhibitor

2. CURLERARAR AR R o LGRS L ARSGRLAG it dr.

vvherel n the antagoni st of CD99 activity is a small
23. noTeetlethod.of Thém PR} Wheteinfthe hatisense whibiter corhprésepatportitn of the
is a nethotrexate resistant patient. 12. The method of
mic2 genp Hranscripgd fbienemspenigiidiht i s a TNF-a bl ockade

cartilage nonresponder. . The nethod of claim,
24, WNeh LIRS F Eﬁﬁrhqm whérefh tﬁé\lﬁn@%&h&@f@@dweft? hsaas érﬁall molecule.

nonr esponder . The met hod claim, wherein the
patient is a TNF a bl ockade doubl e nonresponder.15. A
25. nmeAhoethod oﬂéerr@amgwgnd@@egsﬂdeﬁ%wm|comr1|sl§g|aﬁmanstenng a

therabgut?ctally- ec 1Vé an%un‘%i rr% Qﬁ S8 éomsq o?CD99 activity to a patient having a

condition associated with an abnormally high rate of cartilage degradation.

26.  The method of claim 25, wherein the antagonist of CD99 activity is a protein.
27.  The method of claim 26, wherein the protein is an anti-CD99 antibody.

28.  The method of claim 27, wherein the antibody is a monoclonal antibody.

29. The method of claim 28, wherein the anti~-CD99 monoclonal antibody is selected
from the group consisting of Hec2, D44, 0662, MEM-131, TU12, HO36-1.1, HIT4, O13, N-
16, C-20, B-N24, 12E7, 3B2/TAS8, HI142, HI175, FMC29, HI147, HI170, L129, and Ad20.
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therapeutically effective anmount of an antagoni st of
CD99 activity to a patient having a condition

wazessaesdied with abnormal |y i ncreased synovi al PCEUS2004/029769
density. 16. The nmethod of claim, wherein the

30. anThgeRitd i@llah29, ahtreiti thy ahts-GDIY BbRbdlonal dntibbde is selected
nmet hod of claim 16, wherein the protein is an

fromghe progpgonystingridiec21844 abOfAEhod of clai m 17,
wherein the anti body is a nonoclonal antibody. 19. The

31. an??%%&@foidg fg“ leaﬁﬂélczt5 gﬁﬁ??ior{]tnhtg H@ag‘?%ﬁtﬁ consi st ?& oi ucleic acid.
Hec2, D44, 0662, MEM 131, TU12, HO36-1.1, H T4, 013,

32. N Thémeod®f cBitN34, wheEin the Ba¢IFiegcidHk b1 antiddnderBhibitor.
FMC29, HI 147, HI 170, L129, and Ad20. 20. The nethod of
clajm1 erein,the anti- 9 nonocl.onal antihody.is

3. cof BEPEior ) leia 2y P RS bh S O Bb omBiiiey A oo the

mic20R88 traddoribf e FREROrigktaed2ai M 15, wherein the
ant agoni st of CDO9 activity is a nucleic acid. 22. The
nmet hod of claim 21, wherein the nucleic acid is an

34. anthemethodiofslagn gy Whorein the antagemshpf (D] agtiity 35 a small molecule.
wherein the anti sense inhibitor conprises a portion of
th : iy : = Com o4

R o R U RIS L

admiagstdririgt a/thempeutsatly effediveauioant @f an ahtageinisodf P99 activity to a

. decreasin artil age degradation i . j.oint copprising.
et e s B besAd e Strarhror e BighFeRinbaih sFhaf in
syno®fal ageel st of CD99 activity to a patient having a
condition associated with an abnormally high rate of
cartil age degradation. 26. The nethod of claim_ 25, )

36. whehemsthodeoigtamgsnvierest thempggemist afi (YO actiyityina pofein.
27. The nethod of claim 26, wherein the protein is an
ant{ - [ . T : ' A

37. onSbg AR, whorcin B AR RIC o bt LD B0 The
nmet hod of claim 28, wherein the anti-CD99 nonocl ona

38. anThbéosthddofstimd/edhereonthe hetippdyup a aomecknalegtibbdy.
Hec2, D44, 0662, MEM 131, TuUl2, HO36-1.1, HI T4, 013,

. b B vhecin el A oo e

fromGhé igfud SonWifei L rHdREDAD H6EIIPEMDINC Tenal HasblhpdYIT4s 013, N-
sel ected fromthe group consisting of Hec2, D44 and
16, ©86.2B-N24TAE ResdB?6BAS HUMZ W15, F e FAL4Th ELILHY, 48P and Ad20.
of CDO9 activity is a nucleic acid. 32. The nmethod of
cl @ i1 the i i d i1 SEE .
0. 0, RHE e RIS a0 MU S LD ol SRy sl
fromahé igeripsensistindo i ec2cDAP ahd €662, portion of the mc2
gene transcribed in reverse orientation.

41.  The method of claim 35, wherein the antagonist of CD99 activity is a nucleic acid.
42, The method of claim 41, wherein the nucleic acid is an antisense inhibitor.

43.  The method of claim 42, wherein the antisense inhibitor comprises a portion of the

mic2 gene transcribed in reverse orientation.

44.  The method of claim 35, wherein the antagonist of CD99 activity is a small molecule.
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34. The nethod of claim?25, wherein the antagonist of
CD99 activity is a small nolecule. 35. A nethod of
wdeors@asiiag | L- 6 concentration in synovial tisBA®&/US2004/029769
conprising adm nistering a therapeutically effective
45. anALmétth oBdecatsigMons trosfonGDAGoiac tdpriging Sdrdinpadringri

aving a _condition associated with an abnormally high
thera@s yredieridre anoynt o5 an AntagemsicACR wstiily e patiset having 2

condRI 1 Rlof vith Th3Bnotel Sridh LS ARARGH, Of CDB9
ctivity is a protein. e net ¢l ai m 36,
V\herel n the protein is an anti-CD99 anti body. 38. The
46. meThothetodalf alam3i3, whixemetha antagomist ofl{CINgO agdivity is a protein.
nonocl onal anti body. 39. The nethod of claim 38

e anti - cIo anti bo [ cted
47. ¢ e o s AR Ve RS PP s Bt iR S 51
TU12 HO86-1.1, H T4, 013, N 16, C 20 B- N24 12E7,
48. 3B2hdABthollor4RimMHl71wherefiMie Antibdd4d a nidnbéPnallabfiBodyand
Ad20. 40. The nethod of claim 39, wherein the
anth‘bCDQQ rmnocl onal _anti body.is sel ected from t he

49. gr Shpmethediod clawyg 45+ Wherem theanti-(Pimepoclonal antghodids srbested
o] T4l VI _
sonfie 8 TS, i, AR BPRUEL 10y ORB61 ity o1
16, G-Be, BriNAde 1 ZEB GIBR/TAS, dil 1424 HEGASEMGAS, Hilt 4w, HIYAR), LTRA® and Ad20.
rret hod of cl ai m 42, wherein the antisense inhibitor

ris a s f e tr ed i.n
o B LRGP B Birph e B SIS O R peiody i€ Setccted
from\fehegﬁiu cbhést cﬁ!m!&QSD44JEnc£@892aCthl ty is a small
nnlecu e. 45. net hod of decrea5|ng bone erosion in a
int conprising adm ni stering
S1. t h“éhea@@ﬁloﬁ@éplaynéﬁf wb@nev@hsﬁ@@a@mﬁfof@%?ﬂcagaﬁ fisst nggrleic acid.
CD99 activity to a patient having a condition
aS [
2. C7BRCLeNRg orolghn ST, FROSHTIRL b MR B8 RO Bibitor
ant agoni st of CDO9 activity is a protein. 47. The
53. neTh@meﬁbdﬂfalaﬁmM whireingthe attisengy iohibiitor cempnises a portion of the
CDO9. agt i bod 48. The nethod of claim47,
mlc%/&?él’?gaﬂs“‘f—‘ll?g ghlfevﬁ%wnf’%tatéo%nocl onal antibody. 49. The

met hod of claim 48, wherein the anti-CD99 nonocl onal
54. anTh@e@thodSf SRIAAESEhéreRtht Bftag6asHbICIN® Sdtivitg i94 small molecule.
Hec:2 D44 0662 MEM 131, Tul2, HGB6-1.1, H T4, 013,
B-N24, 12E7, 3B2/ TA8, HI 142, HI 175,
35. Flvézgethwi qﬁaﬂlemﬂa}g 6t lepstpge symptospofan mfaimpéordissats comprising
Y
s MHEIATy L1 B0 R gl el Bt oty 6.
pat1eﬁﬁlﬁia2/1ng anlinfamptdtarg difease. ai m 45, wherein the antagoni st
of CDO9 activity is a nucleic acid.
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52. The nethod of claim, wherein the nucleic acid is

an antisense inhibitor. 53. The nethod of claim52,
wohersasis he anti sense i nhibitor conprises a peCcriuszneg29769

the m c2 gene transcribed in reverse orientation. 54.

56. Thehemkied o tlath 35MwASeinhe ifiafrhdi6ryaditcago i stlecell foPthe group
activity is a smal | nolecule. 55. A nethod of

consigting of diebetes, artheriassierasite in Bl PRYFHOrihan sHF Y SEh Rt aROFis,

. . rd si J i , > .
RGBTSR YT A R0 SERBRUE LAY
feverg sypddrhie ipusayythema sish fHeamart® anthiili s Rager'sSfyndbiage, psoriatic

net hod_of claimb55, wherein.the inflammatory di sease »
arthritis, apiylesngspeRdHtisheogrbifs.d poRG DR el flisepen, wlcerative colitis,

rtherio QS| ' t . iCo. .t

Cror AL PN B LR B AL TS oo
adhegjlve ngsulitis) @hilgoartliris, ostatasthatis, perianipitid psliyerthiitiy, psoriasis, Still's

. rheumat.i.c fever, system.c l.upus erythematosus, .
diseqstrefRRTER-o ARTEr ¢ lé?aSEee‘?%tr@PE@sﬁs@ﬁ%ﬁ% FEOFBE dtpral sclerosis,
ostedobddis, bhPinfRAYAGS dignsBORdYl i tis, coxarthritis,

I'nfl ammat ory bowel" di sease, ulcerative colitis,

Crohn's disease,f%elvic_inf[annatory di sease, nultiple
57. sclhe wethod ofickiatdés whersinetbarjnslammatoryadifesse isselected from the group

capsukitis i tEthriths st e AL .
cons§ B34 i bEGRYL PR S ORBEIAEIE Bopmonts, nd
polystitgftikse, synovitis, Al zheiner's disease, Parkinson's
di sease, anyotrophic | ateral sclerosis, osteoporosis,
and i nfl a tory dermatosis. 57. .Th od. of .cl ai m.
58. 56,Thmrf@gg>?p i MARSR OF 9%%%%&3 ‘f@d;%qﬂéf&t/éﬁa PHObHA-
the group consisting of rheumatoid arthritis, psoratic
59. ar the felidd FRUARIIR! whbRin 08 bRAGHENEA hdtE CDMVntibody.
polyarthritis. 58. The nmethod of claim55, wherein the
ant agoni st of CD99 activity is a protein. 59. The

60. meThemedfodgif glaimsy, whersinethp antikodyris g signoclonalpntibody.
anti-CDO9 anti body. 60. The nethod of claim59,

wh i Nt i hedV.isS: ' ) } ;
61 o hE BRI BTSRRI Ry i e acic.
activity is a nucleic acid. 62. The nethod of claim
62. 61Thahettwdrofichdmrilcivheeiathe duclsicacidis tan satissmse inhibitor.
i nhibitor. 63. The nethod of claimb55, wherein the

an oni.st. of . CD99 acti vi is a.s lecule. 64.. A
63. rothomenr ol ry gl b abBeRiS R SRrT paRty foa i Rotecue
of rheumatoid arthritis, conprising: (a) conparing an
64. anMAunEthed fdr&&&ﬂﬁ}ﬁhg% dolipouid Gdefill€ot RHeAMSHt GXirhb1@agbidR@ritis,
| ayer of endothelial cells in the presence of the
comp@sp&und wi th an amount of | eukocytes that migrate
thr oth(aglsco{nﬁgﬁﬁg Qﬂ‘%nhﬁ%%rf lé?ﬁ(ogﬁgéjﬁxgﬁlrﬁﬁgte(iﬁjohgh bﬂegsP Bne layer

absence
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 useful for treatment of rheumatoid arthritis
when the amount of migrating leukocytes in the presence of the compound is less than

the amount of migrating leukocytes in the absence of the compound.
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conmpound; and (b) identifying the conpound as usef ul
for treatnent of rheumatoid arthritis when the anpunt
wofhoesigsasi ng | eukocytes in the presence of theCcT/uS2004/029769
conmpound is | ess than the anbunt of migrating
65. | elikometiesl dfitldilerdabdersiethe enddirel & oplti e cObured Reman umbilical
; ms&hﬁdl. f claim®64, wherein the endothelial cells are
vem epfotheld cellran unbi | i cal vein endothelial cells. 66.
The met hod of claim64, wherein the endothelial cells

66. ar §h8hletiHddrethidy 640 WheRR hBRRAARLS: i i
interl eeuki n-1. 67. The method of cllgiéﬁrﬁ%ﬁ,s leageglwnlﬂtlﬂ'gmr
necregis fagtos or orferldubyred. of endot helial cells is a nonol ayer

of endothelial cells. 68. The nethod of clai m 64,

67. of Th itplodr THBREY bl FolkBRy PhE Tyl SroncbfyRl S ine

mondBRy&ad eaflothBlidlicagd.uri ng a drug for use in the
treatnment of rheumatoid arthritis conprising: (a)
identifying a conpound as_an antagoni st of CD99
68. ac h%meyyhoéwf C@“}in@oﬁ‘élﬁﬁ%@e vkagiemare sronosyiRdcyt es
that mgrate through at | east one | ayer of endothelial
69. CeThSmethddl RAEBSRNGMeftin ﬂlg?euﬁef?%ﬁéjﬁ‘g T4l an anmount
of | eukocytes that mgrate through at |east one | ayer
of endothelial cells in the absence of the conpound,
70. and methypd pHmanifagiurigs a doegoo usedindbe rswment ofirheineatoid arthritis
Comél‘{isqﬁt_nent of rheumatoid arthritis when the anount of
'grgoiti ng | eukocytes in the presence of the conpound
| S(d) edemtiffiag abbmpaﬁmmtaanntagbﬂi@mﬂ @D9Y astasiyes i n the
absence of the conpound; and (b) fornulating said
conpound f or (heemparéng s amaung af lpukocytesghaigrigtase through at least
i denti fXﬁenﬁg% cﬁ%‘@gﬂﬂgﬂal %@ﬁg iﬂlthé gl_res%r[cg Ak [['fFenctorrggound with an amount
rheumatord arthritrs, conprising: (a) comparing an
amount  of leakdoytss|thatayilertd theouphed asicbre)agerfolf 8dothelial cells in the
popul ation of T-cells activated with a non-bl ocki ng '
ant i - CO8BensR B gomRoUdeat esence of the conpound
wi th an anoupty ; - i . .
second popul g%)ilg‘%}ntg?ﬁ%:gcc gﬁpémg%%%g?gél? %%?[ ﬁe%grgerfi)éfﬁleumatmd
non- bl oaithnitgs waimgr thE€BaBuatnifinhigoying hekioeytad rethe ereséndelud the
compou ngdmggu%d is less than the amount of migrating leukocytes in the absence of
the compound; and

(b) formulating said compound for human consumption.
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(b) identifying the conpound useful for treatnent of
rheumatoid arthritis when the anount of the T-cell

woybwksas pr oduced in the presence of the conmpadmaSem@4/029769
| ess than the amobunt of the T-cell cytokine produced

71. 1 NALHGHhaP ERNE R ink AR oRDORRHE ul £8: trddd@ eI HRELrRtoid arthritis,
claim 71, wherein the non- bl ocki ng anti-CD99 anti body

compusinRE7 or 3B2/ TA8. 73. The nmethod of claim 71,

wh he T-cel | ; |
et hod 60 CamRFS a BRENEPE 1Rt in HslSk Bty { g Uinacion
or of BiWglls dctivattevilied hewlbptkiak ahif‘ﬂCD%hﬁ{tﬁ)Ioﬂy ihthe resehdesof the

are Thl T-cells. 76. A nethod of manufacturing a drug
f ofomERuIKWiihan tmewt ke becl RRgkie Bresiuged Ay Agrepnd population of

e L

anmoempowaikd; andl- cel | cyt oki ne produced by a first
popul atiqQn of T-cells acti ith a non: bl ockij

anti - idetifynaghe Gerapayn il é{fsrmteﬂteo afgartlmtls when
W 1R B uRPBHRE TOLell a@oﬁn& ohu&ntlﬂ 'ﬂié}?re&h@é’ Hfi@i@ ceihpaund is less

second popu ation of" T-cells activated wt
nothabtiscknount af the- T5080 crnkinb prbduced intbe aliwem:ef thé corhpound.
conmpound; and (ii) identifying t he conpound as an

2 ET.E] ifggfn% Std oqgifc}]aémp o dh tgxlée\#l {h% n?’ﬁ %Toc 8%1{'[:128@%)9 %ﬁubd}ﬁ/ is 12E7 or

3B2Aawound is | ess than the anount of the T-cel
cytoki ne produced in the absence of the conpound; and

b) f I d d f .
7. ol i S SaF BSHTES vt

useful for treatnent of rheunmntoid arthritis

74. degg%g%ggﬂforfg Offal rstqefegg%lngghtfi g r?:f | s sti n{il at ed

wi th a non-bl ocki ng anti-CD99 anti body | n the presence
75. of Thamettwaipdiciedmi 1t, whareiuiib 8i-cadls afe ‘Tl Tscetlevel oped
froma second popul ation of T-cells in t he absence of

76. 1§ PSRl e HomAaS i B Bt ek St hvipafis artorcs

Com@ﬁh@ to stimulation with the non-blocking anti- CD99
anti ody and exposure to the conpound; and (b)
i déntidayifyigs elsemponpbaman asagesist of CPgp agtidstbnt of

rheunat oi d ad ch)r'n%)aﬁ;ng an amount of a T-cell cytokine produced by a first

population of T-cells activated with a non-blocking anti-CD99 antibody in the
presence of the compound with an amount of the T-cell cytokine produced by
a second population of T-cells activated with a non-blocking anti-CD99
antibody in the absence of the compound; and

(ii) identifying the compound as an antagonist of CD99 activity when
the amount of the T-cell cytokine produced in the presence of the compound is
less than the amount of the T-cell cytokine produced in the absence of the
compound; and

(b) formulating said compound for human consumption.
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when the nunber of T-cells developed in the presence
of the conpound is |ess than the nunber of T-cells

wdevwslepasl i n t he absence of the conpound. 78. PTNAIS2004/029769

77.

met hod of claim 77, wherein the T-cells are Thi

T- 86hdtBod gﬁdelﬁif?ﬁ'fg;ho&nﬂfouﬂﬁ RS raCob freftethedt i BurhMoid ki ritis

in the treatnen rheumatoid arthritis conprising:

compgging: dent i fyi ng a corrpound as an ant agonl st of CDO9

78.

3&,;?/1);%& b%/lpg#lrgg C UBELY o&%&lia 8?%] r% ]opEfl ﬁgT LRl S population of T-
St tdIeIsBinm@thtod wih @ nﬂﬁfbi&ikﬂﬂé(dﬂﬁQCBDQ ant@BSYS iafid freshncé bf the

t he presence of the conpound with a nunber of T-cells

desesnpsyad Wlﬂbwanb@rﬁﬂacqibpi@v@pm%ﬂw apepqid popuiptionef T-cells in
Iagtch[% h& 8£ f ﬁll% 08 cpqx?h %31? b M&J&? OP’I’@% 5 1noe‘he E’rﬁiﬁéﬁlatlon

A pop dn and secon popula lon are

S amﬂ Jecoat pd}:ﬁllz&iohl”ﬁhﬂé ﬁiel saife Pribhtot diienulationbwitle #ien@n-blocking anti-
- CD99 anti body and exposure to the conpound; and
( i CP P dBiRq\AH SXPARITS i iHB G%P%‘gldaﬁn%nt agonl st of CD99

activit lgggﬁ; I QREFhddndtba arthriti
presencgng?ﬁgﬁéﬁgl& ou Suﬁéafgﬁght an t e nu é?no : s
T whbﬂ ﬂledxanﬂalenpﬁd“ ¢ailstdeeelasian dlee weseanke of thepompdyndisdess than

Lt b tndhelongt Ttk SR he 2orBPPRL i on of

conpoynds for use in the treatment of rheunatoid

ar Thé inkth®d ©F R 70 Ghered) the QUGS iaROTIRNTaRNsINt - Of

| eukocytes that migrate through at |east one |ayer of
endot helial cells in the presence of a conpound of, th

e
79. cofiteethodnl WrRHagHIiBgs dRE 1F useinitbe eamephefirhaymptgidearthritis
Cmn%%ﬁ@#gh at | east one layer of endothelial cells in the

ice of the conpound; and (b) selecting the
co(w ddendfydsg bsedhpburidas dnhmatdgoeiat o CDID bhetivigibyat oi d

The. pr esenceCbromREEABEH o & 1 cals refbehE H A population
of m gr @f T lelé &Eﬁﬁ’lﬁﬂéﬁ%ﬁtﬁ a{‘n&hﬁlo@fé’iﬁg - @9§ fibody in the presence

conpound claim 80 further
conpri's Df@e pempaumd}glthtaemmb@ag’f TBioell{ dgvetoped Eapha second
conpound of t he mher

ction at | east one.

compountoRHataie cFh Bvbe e ik R nf o Rffin s number of
the tregqidpg in ok ﬂr&%?maabﬁ ad §dabhd ?@ulﬁ?@n al& ehenBinR Peior to
of claim80, wherein the endothelia | s are human
unmbilic gumu]gtlnn with the non-blocking anti-CD99 antibody and exposure to the

compound; and

(i1) identifying the compound as an antagonist of CD99 activity when
the number of T-cells developed in the presence of the compound is less than
the number of T-cells developed in the absence of the compound; and

(b) formulating said compound for human consumption.

44



endothelial cells. 8 . The nethod of claim80, wherein
the endothelial cells are stinmulated with tunor

woearspesasf actor or interl eukin-1. 84. The net rRow/Ust004/029769

cl ai m 80, wherein the at | east one |ayer of

80. gnﬁ%aﬁ&a 8f scé@hlng d SolRcHI @Yifoulls RPUSS Meht BbatiRhit Sf

5. The nethod of claim 80, wherein the | eukocytes are

rheumpatoad prghrit@gomphiginget hod of cl ai m 80, wherein the

81.

com

col | oot 1B BPERTRRRTIGER oE el BB ARy S BB et one tayer

pPr ep&idbilREalcRPid i Pessecd)of @UBRPouAY oBthe@BNEGHONGYitlBan amount of
T-cell cytokine produced by a first popul ation of

T- leakoaytesdhatymigee throushat iesst eiedaxarvg ea¢ntheliabodls in the absence of
anfj | 1. presence of the conpound with an
an%%ggg%Ph?héﬁ¢-cell cyt oki ne produced by a second

popul at ()Relodtink-the cdbmpanid asaisefiil Yorttle @eatmentdfohéimgoid arthritis

anti - 9 anti body in the absence of the coppound; and
( by"heriheapongt ?ﬁ%@y%ﬁ%@w@c&% é‘?ﬁ“&rﬁ%\sﬁﬁ?ﬁ Qgihp porapgypd 1s less than

ek Vi hen ‘ .
pr%ﬁuce% In t%%£g§§senc e%%n?ﬁgb%%ﬁggﬁg§¥%§ﬁPg§% t han
the amount of the T-cell cytokine produced in the

abTbnuethofl of blaing SRt cosBrisingacprating steps (a3 kad th)dar each
et S Bne R Bt SRR el Bt B e Ao Bt spfgeted o

usefdFoPoY Mdadient bEerhe@hheed ithritiss sel ected as an

ant agoni st of CDO9 activity. 89. The method of claim
wherein the T-c¢ cells, 90, The nethod

87 T-cells . are Thl_ c¢ . { hod .
82. of The method Pf clafna88; Whenin the Audnthelial pejlsare hurmpmymbilical vein
en&@@ﬁﬁgﬂgw is 12E7 or 3B2/ TA8. 9 . The nethod of claim

/, er

ein the T-cell cytokine is a Thl cytokine. 92.
The nmethod of claim91, wherein the Thl cytokine is

83. TNFhe methoBNg clairf 80, whereinhibd endotbelrad eclisrage stipulatedotiitotumor
of. %$E$ouq€s for use in the treatnent of rheunatoid
NECTofy %! ?ﬂﬁBEWE'ng: (a) conparing an anmount of a

T-cell cytokine produced by a first popul ati on of

84. T- TRt Insthdlif ¢RiB @0WMvhbreth the Bt RhA Gk NgeR bt dndotRfal cells is a

mongherf codotheleal gel

85.

86.

anti body in the E;esence of the compound with an
'l cytokine produced by a second
popul ati on of

The method of claim 80, wherein the leukocytes are T-cells.

The method of claim 80, wherein the leukocytes are monocytes.
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T-cells activated with a non-bl ocki ng anti - CD99
anti body in the absence of the conpound; and (b)
weoeebwsaesalg t he conpound as useful in treating PCT/US2004/029769
rheumatoid arthritis when the amount of the T-cell
87. cyhakétnsd Bf esmeth 4 &bllcBorPéBsRioRnad fdr D IHRpoRTtic Properties
| ess than the amount of the T-cell cytokine produced
compmsingie absence of the conpound. 94. The nethod of claim

93 further cq I sSihg rep in )
each c oF?SSBWBQ%‘ﬁg %haetg%%q% Iog ?:I:'%e?ll, ¢ V\?lelge{ﬁeeﬁ%hg@aldb a%%ﬁrsgﬁépulatmn
copppubls sftivhiee with 4 86i-blebking afelCIvIRehtidedy fiethelprdsenee of the

treating rheumatoid arthritis. 95. The rrg“;od of claim
9 3comprauing wiith #eantowi|of ghegk-gelrpytokiap psoduge

of ~cl.ai ' - hl ' . I; =

o TRl e eert iR £hB bl tnfiA5K BBl is HoaBsenc of the
93¢comparmd: ind he T-cell cytokine is a Thl cytokine. 98.
The met hod of .cl aim 97, erein the, Th#@gé&oki' ne i

TNF- a ofb)SPIREHNESS campg BraniagoRISh? et 5Vhephe
Of A CBFRMALSTCON cHSRinke rcg(fu%@& BRE pRfsehdd MR Qfbound is less than

arthritis conprising: (a) conparing a nunber of
T- thel anwoudevitho Jeetllf aytokine prodetedpo phe zbsenne of theTeamepdugd.
stinmulated with a non-bl ocking anti-CD99 anti body in

55. goyF BpRa sa S auaRT SuBtie SR TR o an [5igt S

R &eqepel pepulation of

comPRERINTEnOEolTcbigor; HHeedin g 1e¥d) 8he bompherdufmixesollebtidn Baklested as an

In_the first popul ation and the second popul ation are
antagqqast o4 YIrdcB¥ItY-0 stinmul ation with the non-bl ocki ng
anti- CD99 anti body and exposure to the conpound; and
(b [ : o) i at nent of
89. rh)e;blgrg{teg?bg dé%%a??fgt?s gﬁg{rﬁl te thgéerll%% edrm%)%a% cells
devel oped in the presence of the conpound is | ess than
90. t h&@heumtied affcldmdd) vherbiy ke apadlidrindmntiaGbeR entilfdytind2E7 or
ound. 100. The nethod of claim99 further
332@‘;4%risi ng repeating steps (a) and (b) for each
conpound of the collection, wherein at |east one
91. COMREUkethoAf oflchEm®T, IvdefeiPhe TScabd R6ltiAgisasT S &ftolkiné.n
treating rheumatoid arthritis. The nmethod of claim 99,
wherein the T-cells are Thl cells.102. A nethod of
92. i d&he infefhadpzlaimi o wharels e Jihlicytokincas (Iidhe o5 Nn

i nflammat ory di sease conprising (a) conparing an
93. ?g%%%%trlllgﬁ o%gen{'ﬁ% 3 ¥oiiebtib of &%ﬁ&ﬁﬁ? Ri%sOtn B %reatment of
rheumatoid arthritis comprising:
(a) comparing an amount of a T-cell cytokine produced by a first population

of T-cells activated with a non-blocking anti-CD99 antibody in the presence of the

compound with an amount of the T-cell cytokine produced by a second population of

T-cells activated with a non-blocking anti-CD99 antibody in the absence of the

compound; and

(b) selecting the compound as useful in treating rheumatoid arthritis when the

amount of the T-cell cytokine produced in the presence of the compound is less than

the amount of the T-cell cytokine produced in the absence of the compound.
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wi th an anmount of CD99 activity in the absence of the
conpound; and (b) identifying the conpound as usef ul
woéanostesas nent of an inflamratory di sease whenPCAaIS2004/029769

anmount of CDO9 activity in the presence of the

94. C0‘TH@Hfé%ddSoflcfh\ﬁ%r%tﬁlﬁﬁeﬂJ&ﬁliﬁﬂﬁl Repdatin s 8 hd (B)Yfot Each
the absence of the conpound. .%Th% me%%g gh? cl.gis)m 02,

compdmdaifithe ¢vdleginenu itherdin @besst ane farnpgundoiiksenlicetionis selected as
anparj.ng.an a n f |l eukocytes that mgrate through

USeid ggtérfgg%’r?‘étnﬁ%gée}?é}gfgﬂsendot helial cells in the
presence of the conpound of the collection with an

95. anmyyainetfod oFekamyd3e svhefoit theiTucalsard ThDugl. at | east one
| ayer of endothelial cells in the absence of the

conpound. 04. The nethod of claim 02, wh Ln the |
9. AmAlATeHOd SSRGS yibetpin eﬂea?&ﬁfgaiwhcﬁﬁgéﬁp%odams 12E7 or
sp2ARunt of a T-cell cytokine produced by a first
popul ation of T-cells activated with a non-bl ocki ng
anti-CDO9 anti body in the presence of the conpound
97. wi The anetladmfielain 93, whekinthie| T-ealt eitokine sracbiulcedoliye.a
second popul ation of T-cells activated with a

non; bl ogki.n ntis 9 anti y in.the enc f the
%. co SH}?&Od.(%‘Fﬂaémn%ﬁ%%&reb? ﬁi&ﬁgﬂqwn%ﬁ@&% Y ﬁ%ﬁﬁrmunt
of CDO9 activity is neasured by conparing a nunber of

99. T- aehb®od oy sdrediftl & E6MBcHoh bf SdmpaRds &rivgd irtfrealmesy dfSheumatoid
stinmulated with a non-bl ocking anti-CD99 anti body in

arthitiecopstiitce of the conpound with a number of T-cells

devel o f ) ti ) :
absanco o REts REEARG: BCRSIR deOMcid Fofs by bapdlfn or T-ocls
i nstitelatddrwith paptHbdcking aandCho®astodndn hepuésehéoof the eompound

et AR Y RN T AN T
absence of the compound, wherein the number of T-cells in the first population and
the second population are the same prior to stimulation with the non-blocking aﬁti-
CD99 antibody and exposure to the compound; and

(b) selecting the compound for use in treatment of rheumatoid arthritis when
the number of T-cells developed in the presence of the compound is less than the

number of T-cells developed in the absence of the compound.

100. The method of claim 99 further comprising repeating steps (a) and (b) for each
compound of the collection, wherein at least one compound of the collection is selected as

useful in treating rheumatoid arthritis.

101. The method of claim 99, wherein the T-cells are Thl cells.
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102. A method of identifying a compound useful for treatment of an inflammatory disease
comprising
(a) comparing an amount of CD99 activity in the presence of the compound
with an amount of CD99 activity in the absence of the compound; and
(b) identifying the compound as useful for treatment of an inflammatory
disease when the amount of CD99 activity in the presence of the compound is lower

than the amount of CD99 activity in the absence of the compound.

103. The method of claim 102, wherein the amount of CD99 activity is measured by
comparing an amount of leukocytes that migrate through at least one layer of endothelial
cells in the presence of the compound of the collection with an amount of leukocytes that

migrate through at least one layer of endothelial cells in the absence of the compound.

104. The method of claim 102, wherein the amount of CD99 activity is measured by

comparing an amount of a T-cell cytokine produced by a first population of T-cells activated
with a non-blocking anti-CD99 antibody in the presence of the compound with an amount of
the T-cell cytokine produced by a second population of T-cells activated with a non-blocking

anti-CD99 antibody in the absence of the compound.

105. The method of claim 102, wherein the amount of CD99 activity is measured by
comparing a number of T-cells developed from a first population of T-cells stimulated with a
non-blocking anti-CD99 antibody 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 the second population are the same prior to

stimulation with the non-blocking anti-CD99 antibody and exposure to the compound.
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