TREATMENT OF RHEUVATO D ARTHRI TI'S W TH HYPOXI A

- | NDUCI BLE FACTOR ANTAGONI STS |. | NTRODUCTI ON A.
woedoansxt4Appl i cati ons [0001] This applicati on BCHURR04/039484

the benefit of U S. Provisional Application No.

60/ 525, 363, filed Novenmber 26, 2003, which is herein

i ncorporated by reference. B. Field of the Invention
TREAAMENT OF RUFUMATOH ARTHRITTOWITHEYFOSIALINDUCIBLE

treating rheunatmlg%éafﬁﬁ;&mp&@mms of

i dentifying conpounds use in treating rheumatoid
arthritis. C Background of the Invention [0003] There
ar nore than 100 fornms of arthritis and of them

L RPYCH W thritis is the nost painful and crippling
forn1 Rheumat oid arthritis, a common di sease of the

JoAnts Related Appliegtigisne di sease t hat affects over 2

| ion Americans, with a &ﬁglflcantly hi g
[000b); cThlﬁ eplicatif Gl sbensEhohs HrﬂVlﬁlﬁ@aln«éPE}iC&tlon No. 60/525,363,

al
ﬁledyeoygﬁwfg 2008, vgigaﬁ’;a{é?o? HooloRSUPBy FYAAY
(synovitis). Over tine, the inflanmation nmay destroy
t hB. | Oi Pield bBhé¢daventdadi ng to disability. Because
rheumatoid arthritis can affect nultiple organs of the
[OOOMMS ikRatsRiites Ridvel thbthodSofitefating eitbub@iteia agthritis and methods of
stemic illness and is sonetines called rheunatoid
identy gIpoTAds wEEn Geatigahermarid aihsiisse is usually in
m ddl e ccurs in one's 20s and
€ SoBifiabBiha OE%&% to

30s. See i xteenth Edition, section
for CUSS 0041 ,¢ThE P .
[OOO%ﬁﬁﬁ\eée 555 mo%SyS ? SR df?%‘n@lgsag‘éc f %{ﬁﬁ@@gd arthritis is the

most frenfrbhl éh]fiﬂﬁl@&&ﬁn CRl‘ﬂeLb@tcﬁidsaﬁhhuaga céﬂlﬁabntdlsféﬁse of the joints, is an
rheumat oid arthritis can cause significant joint

autoiguyne diseess, thabadicaly overddmarben \Aaericags.f Wiy tjenifieantly higher
occug'ﬁféumal?lgfl%%gér#%?lt{l%% njtle% qﬂtrpgﬁ}ﬁ?m IArtfnq{ls pﬁlgplln@m\%at‘ngs or tissues

0 suf m sone ‘degr ee
(synéiaglr esmibemesyhlihg Ny jmntc abesetheb ynfirmiad iﬂ’gdlovms) Over time, the
. _progressive disabiljt tudy re ts th
infla iPgEpHlesiop tgprat Yk endiiclo GRSFP Uy h Breause Hhepmatoid athrits

can %pﬁ]gl t?p? al?%r s BY thg bt08¥ Orhatg?iﬁlda{rﬁﬁﬁlst@?éf&réﬁ t%%odsdy&emlc illness

not a after 20 years (O De
and iZRofidfifiEs calRit dreatmaiald aisehsei t Ths: offdet of khenimidid pﬂuse’azwrm usually in

middie 46, J0k TRURIEAREHER Do 0reRAeys, oot thoybieisle Wity Sixtcenth
EditiBh; seddtard10618P 2 fEItﬂlﬁér@‘i’s%{lQIiBna Li ppi ncott WIIlianms and

W1kins). Miscul oskel etal conditionssuch as rheumatoid
[0004} The pansamsowholeHwdly. (Syst@m@h sympioawsr dspogasd byith rlmnmld disease

can %%@sa‘kﬁﬂgggggrgltlmeo dﬁ%u naﬁhﬁl%t At Bause es?glllﬂcant joint destruction,

leading to deformity and difficulty w1th dally activities. It is not uncommon for people with

rheumatoid arthritis to suffer from some degree 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




[ 0005] Synovial inflammation, rapid degradation of
cartilage, and erosion of bone in affected joints are
w@basasi7esi stic of rheumatoid arthritis (RA). ReT/®R81004/039484
evi dence indicates that skeletal tissue degradation
suchaR@héurhdtaidrmethiian castehd Bl leadreanyt ivaolydio5 dildioh appyeag ibntedical care
not identi cal Ei ol osgi cal processes in the rheunmatoid
and jndiregt expensehstchep dgsh pages @ddredton t hese two
[000§f @?ﬁ&ﬁgﬂﬁﬁ&ﬁ%?ﬁ% 'ﬁrcfeg}aﬁﬁt‘?&l o 8t1LGe, 2H& FRITA &PUdn¥ in affected
0 e biol ogical ‘procesSes 1n the jornt, mathenmatica
jointanet clonqutdristic wb dedusnateid doehritis €BA).0 Reedn ebiglener indicates that skeletal

. understand the. interactions between the varjous tjssue ., 6 .
tissug A (0 O BB S B A0y Grou o G HEP e Rlto identica
biolcl:s@?(\/aq’ Ilpi‘f‘c@sdeﬁ‘ id Rlethetthe®aPRIAMINRA! thihp FATRIRER UnSthese two aspects
everal researchers have constructed sinple nodels of .
need het hecheniatdl &wei tootheecnmplexitshef jtlis biologiealhprocessemin the joint,

t he Dbiol ogi cal processes af rheunat oi rthritis nd. .
matlsgiiat ot HTPUBLROCE Fapehs Befeoaroren b hsfifi Mnteractions
betwdeN SRR tikdheCRhipaltARatsansl] B?B@ ndWAaaisSid &her factors involved in

Greenwal d, . Biomech., 16°241-251, 1983; Pol | atschek &
jointNEdase and hlakby homieestasist 43veoi rge@chearg bave @asiipsted simple models of

al ... J.. Rehabil. Res. Dev.. .37:.145-1 ; ' .
the Grenaniial SR cal 3 B Ot Bt o ipnoise bt sheumatoid
arthufifd)i apd | cdkipardaedhb agailiscial patlas| ofodis¢asé ahd dieselop@entt iadartilage and

includes nultiple conmpartnents including the synovial

bongréWhmansky af doresawplds o diometts be2¢hesb EdHpdrallsisshek & Nahir, J.
escli bed i joph | 8844 13E ; Shi
TR TS LR BN ST QP B9k IOLIR 6780y o s
et allOU&a4MEa 3 Okppbha,s NEbABA6Bpriob9R 008 campRO InHiFAald8 . mathematical
Bot h publications are incorporated herei reference
modiehoﬁJﬁgxt Aisepses fhat jnclidsp iR comarGRE et B Gl membrane
e » . o . .
o G R 15 Wy o 8 AR o O
02/099 7G4, publishied SKeepinbgr 2002 atidsé.Ss Batentoapptjedtionnild/ Mk 28, published 24

April G078 BB, Mo biicabonsfra o EpGip B Fppoe in thei

entiltegf? progressi on of joint damage, and inprove a
pe€rson's ability to function. Current approaches to
[0006] Rbemmatoid achutieis 2 Chenyd disedsarthas at meséntacdnobe controlled but not

urgery,.a routine i toring and re.. L cation .
curcfa i 1t B BRI e A1o' UMD B AEERPE T g pfom seting
worSH, VITHE thoaldt Of 1t HeaHRAtsORS ale@atbRMatiiialk akf©Ctelithe pain, reduce

progressi on of the disease: ‘(1) synptomrelieving

infladmmgféona sloW o) step Hearegnsesior 9f jognt ge, apdamprove a person's ability to

Medi catigns to relieve, s 13 [ "
funch e o WBaled i TRy M (/RHGR RanR: Btigaion, surgery, and
routBiethonitringramatary MedibatidSiNeBSdr tisUedatragnt aF phéinatoid arthritis can
i bupr of en, and naproxen are used to control pain and

be d'i_ﬁ%de@ dnte end geowips Iblaﬁwthoﬁ‘h theyhaifecy él_lfh progaessiongPt thgedisease: (1)
ol AL A o o>

[0007] Medications to relieve symptoms, such as pain, stiffness, and swelling, may be used.

Nonsteroidal anti-inflammatory drugs (NSAIDs), such as aspirin, ibuprofen, and naproxen are
used to control pain and may help reduce inflammation. They do not control the disease or
stop the disease from getting worse. Corticosteroids, such as prednisone and

methylprednisolone (Medrol), are used to control pain and reduce inflammation. They may
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nmet hyl predni sol one (Medrol), are used to control pain
and reduce inflanmnmation. They maycontrol the disease
worossir4t he di sease from getting worse; howevBCT/USEN#H039484
corticosteroids as the only therapy for an extended
conttol the diseasoor stopgheldiseasetfiven lgettingtwerae; homever, using corticosteroids as

the R REEERSST 8 e e e S PR BR L s BR R Eeroics are
oﬁerﬁﬁéea&orc%ﬁﬁiel Eﬁﬁptbnfstdnh ﬁiﬂ‘:@@f jOIENRSEmnYNoS hmﬁaanﬁ@mmam drugs

nont hs.” Nonprescri ption nmedi cati ons such
reacla&mafnllrﬁﬁmenermﬁ wioph can takedipctaet 6 ormthsy cNomescrlptlon medications
psaicin are used.to cantr ol i n, but. .do_not
suchizg Reg oA sERPicnGmERSasis ahh g oGt el Beq 48 4Bhikot pain, bu
do nbtQf}A8ly Hrsce s RUirdoydrveorséting 6@ MBkhse. dr ugs ( DVARDs)

are used to control the progressi on of rheunatoid

[000&} Dﬁﬂeasermd\lﬁﬂng oamtrﬁlwmappedéras j(BMMRBe) e obgadi g control the
progléeis§}8ﬂ o‘cfﬁrg Ll ttXﬁla'fn't nc{#o Erp{ ni)ar%}/ent ﬂ{@gﬁg@fl& 0}1 ea'i]ld disability.

TheseanWirhéurRdthatrugPste @ﬁbh @figen ifi UEMbARLIER ﬁ.&m&ftﬂér%h-rheumatlc drugs or
anti-inflammtory drugs. Disease-npdifyin

withgpther piedigaense saelugs n@aﬁﬁwda} Piicind ama@&Pry ghrugs. Disease-modifying
anu-fsﬂéﬁﬁlﬁk O(Lrgér S&gﬁ%@li (%gsl% gf P@Ptﬂl%?}?idalm‘tf%l?é QEJIﬁ@@%ntlmalanal

uch as aqueni or chl oroqui
medicAti@lsesurh amyhl@kyﬂ)o&treqlilﬁe (QP],aquhEl)l roatchixgquine (Aralen), methotrexate

(eg 2%3%@3@'@%&2 ' gﬁﬁé%@z@%e' ?f#‘ﬁ? 1dinRh efti ﬁ&gvnﬁl%gd aségza’twmab (Enbrel),

R A

commpalyhpregribeé 61 rhenmaloid pehiiGs idchnien azgtbiogrine Copurami lpenicillamine

E: = JRCEE TR LR T —
or I\flfnogm), W&@bﬂﬁé §%dN€B%[‘ear Sﬁxﬁkﬂnﬁ?ﬂlﬁﬂep PARE RY&IBhERphamide (e.g.,

t oxan or osar Sone of
Cytoanm |or Neosarht Samel rfifese amlflaﬂ(mam drugsscmtakhe’upttg avmokths to work.

ave side effects. [0009] Thus a need
Man%/zlpge(%‘npgf. S’ﬁ%\ﬁﬁu‘f{ﬁer apeutical ly effective drugs for
[0009]1%& QahdBNExigk fohelevmims E@Itk‘)aﬂytdffecﬂﬁe Welds fg theWreatment of
met hods for identifying suc ugs. D. Sunmary of the

rheumatoadh aitlnitiy Boue] asinewonethadp s ddenfifigng pycdirdrigh provi des
rret hods for alleviati ng at | east one synptom of

E’ i d arthf}F1 ngrlsmg admi ni stering a
rape v in Y &he ‘iefly armunt of an ant agonl st of
oxi a- 1 ndu ble Factor .(HI F-
[Oﬂlﬁzﬁ} PRf ﬁls,qgg} dp%engpp provides mfzt'}ilogs fﬂréﬂx} %/1 atalegs?l one symptom of
rtheuBARRA] e[fﬁﬁ‘ittls &d?ﬁﬁ) eas Qﬁﬁilﬁ%t&:ﬂﬁ@@%ﬁﬁﬁpéﬂﬁﬁalw %‘ffeé‘tlve amount of an

activity 45% noré preferably "by | east
anta@oiét anf d{ymxia—lmdeélble&hlcgor dy EIF- ha)sactlgﬁ%to 'ﬂpatlent havmg rheumatoid
nuc|

ant(a;]%onlst of HLF-| act|V|tég eaprﬁte| ,
dr Prstearefl eppodingnd, thy %‘Pt ea§?§at ¢ Hfbi locagtisnty by at least

5%I ﬁlogﬁﬂepesgqlg Sg% %f%{bgm dﬁ%%@ (}5:1" ?trle £ 964 afne antagonist of

HIF-aat @@lﬁﬂﬂyshﬁyl E&huﬂﬁten’g Uiuckii€ aelit ok Is‘iﬂeﬂleﬂloil&uleYﬁhibﬁor A “small
stinulator (sGC
molecule” is define here)m as a molecule having a molecular weight of less than 1000

daltons. Preferred antagonists include, but are not limited to, YC-1 stimulator (sGC), 2-
methoxyestradiol, taxol, vincristine, 1-methylpropyl-2-imidazolyl disulphide, pleurotin,

rapamycin/CCI779, LY294002, wortmannin, geldanamycin, camptothecin (and analogs, such
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met hoxyestradi ol , taxol, vincristine,
| - met hyl propyl - 2-i m dazol yl di sul phide, pleurotin,
w0 apanymia/ CCl 779, LY294002, wortmanni n, gel dapemysiond/039484
canpt ot hecin (and anal ogs, suchas Topotecan), PD98059,
as TopotenalBYe8059( quitoamayoy$aslatiles sNASasN$RG07097 (DX-52-1)), and

phosp e Khsiohm e P RBL R EARIH Shekale SRR, o pacnt is o
metHE%IBQch% reXghft ﬁﬁéhfétaam?felcﬁ%gd%de RarliNize re&lﬁgﬁ@er (CNR), a TNF-o.

cartilage nonr espdnder a TNF-a bl ockade

blockydee hppeiplasianestireppodude(HNRNR); a0 TNEF-d Nbloekade oddubdte nonresponder
doubl e nonresponder (DNR). [0011] In another aspect,

(DNRpe i nvention provi des nethods for decreasing density

S e L in a Loint. comnALS N cteri _
o FPAPRHACIAEE o VSRS 9, AL 14 v
cellstth fa-joid€ tompising edrainisdringry theapeutirally effbctiviel ammount of an antagonist of
associated with abnormal |y increased synovial cell .
HIFdergstivity to a patignt bpeng 8 gondition prreptatedywigh abnoggally gicreased synovial

ecreases the H.F- .a .activjty at , l.east 45% -

cell HEGRET a1 PBYPre ulhes el pR@Risea Bl § otivity by at
least! BB8ImORYreeABEDy ANGast 85%AhH AbsBpEBerM19 by Ge FeasBIHOS

for ‘decreasi g&qcart] | age degradation in a J10| nt o o
[0012b e iisyangion ciionprovisies mepthodsHer dperaasiegs parjilagefdegradgieon in a joint
comBERHEne bR SRR El s B B, st of -1
acti r Bhtieht Mg aBdoRdRIonCREScidt 6 XithesH AstinaNly high dte of cartilage

preferred enbodrnent, the antagoni st decreases the o
degrhtidfiona Iacd preferyedbgmizdithents the4Gagonist degeasks thebHIF-by agtivity by at

| t 85% and t f bly b t 95% 3
least B3 PR OB 20t B Bt B TPy oL e s,
[0013P Y HCEERRS NEpdch- 6f GRECENEARII Oprolides YRRMoas fdrSdb@easing IL-6

conprising adm nistering a therapeutically effective
‘coneeniyatidn f syaoviahtissye wosiprising Hdministeoing i therapentigalhn effe¢itve amount
havi ng a condition assocjated with an abnornally high .
of aof g T HIBT 0 A Tntoog AEwEH DeTidg o corditign fassbetbled with an
215 Hi 8 GARALAGNbr 1186 %ﬁ&é@ﬁm% degf £33&8rrtd 8mbodiment, th
-?Ha@?icw ty %y at P%egstn 5% mnlr élepref e?abl y byma? e, Hhe
antapedistt deB¥saarttle HibE ot tiey biphtylehst 4426, neas pred&ably[bgOit 4dast 85% and

| n anot her aspect . the invention provides methods of
moswﬂe@ﬁgyibﬁ@tﬁasq%a@t one synptom of an inflammatory

00 8550 R AT R Bl QRAULDES s cpe ot
of af inflanpastogndissasé tenpriging admindstering 4 therapeoticalliefteaties amount of an
In a preferred enbodi nent,, the_ antagoni st.decreases..
antaggyaist P TR 1oc A1, 100y PalientendiormEo o ifiagrasiap| Jiscase. In a
t X 9 t I . 0 0
bS8l 4L TR e BB Rl a5, o
prefS@bBCh ek fehArvsth endifiRPpretnssls biyng 1est df%behgsgeferred embodiments,
arteriosclerosis, inflanmmtory aorti c,a,neurfys,m . .
the indlomavnaierysdisase e pelegtode fary Uag AUR FPRAISHDE O diabetes, arteriosclerosis,
Y SR SR PO SR Bomentoncoiid,
repedfiikioni irij@ry, rheumatic fever, systemic lupus erythematosus, rheumatoid arthritis,

abnc ?

Reiter's syndrome, psoriatic arthritis, ankylosing spondylitis, coxarthritis, inflammatory bowel
disease, ulcerative colitis, Crohn's disease, pelvic inflammatory disease, multiple sclerosis,

osteomyelitis, adhesive capsulitis, oligoarthritis, osteoarthritis, periarthritis, polyarthritis,



Reiter's syndrome, psoriatic arthritis, ankyl osing
spondylitis, coxarthritis, inflanmtory bowel disease,
wabk@snat7ve colitis, Crohn's disease, pelvic PCT/US2004/039484
i nfl ammat ory dlsease mul tiple sclerosis,
psormslseﬁmflbl disease, aydwefstlsve‘klzlaqmgts tdisgaseolﬂaglcamhr flisase, amyotrophic
1 arthrltls erlar hrlgi ; ferably th
aterﬁlz 51 OFIEOD §1F’a§|n aln?qaa oryy; degmatosisg y n Mqrp; greferably  the

1nﬂaﬁhﬁi’c$1‘}m%ﬁse%séj| 1§ea§eart1€fefsklsa§p Na$ BbSAAR, AIViGES QRbYatic arthritis,
| ateral sclerosis, osteopor03|s and |nflannatory

coxauibriting osteearthiitis.e oppelverthiitisy tWesti prefesthint theyinflamensiery disease is

h isS. an &{}né‘lrltls such as rheunatoid arthritis,

rheugpd ATANUS + it i s, coxarthritis, osteoarthritis, or

[OOIBP ke rabBibet iaSpecbytthe rlﬁ*‘/éi‘m@ﬁ'pfovfdeﬁ m&ﬁéc&nﬁﬂfanéwa‘cmg at least one
di sease is rheumatoid arthritis. [0015] Yet another

sympiopecf riefiimiatead iartlugts, icomppeing iadewnisteting da a@fagomst of HIF-1a activity

alleviatin ast o t.om of rhe
and G R FRHYE GigE FLR RTS B O P g G gpt-gpeumatic drug
can 'ﬁla k @4k ! thot Yn Hlbﬁﬁtl@ﬁtvhtﬁ REENR bﬁtagéﬂi&nt Brcf'fh&é@td B&ter clinical
havi eurrato arthritis. The anti-rheunatic drug
outcomie tba&l ﬁé&tm@hﬂ@lth BHF-10f tagonisnmeat theranvithburhiiite drug alone. The anti-
ant agon provi des a _better clinical outc%gg t han
rhema@a%m 931\/\P? A smeptonarﬁha&l&&aélﬁfr&?ur{l% drygior prisas-modifying anti-
rheuq{alﬁg ?{Hf) il tlcfﬁeuﬂ;i?tl@ drugs include aspirin,
ton}relleV| g ‘anti-r eunat i ¢ ug or
1bupdmfe&,a$13pmelmf ymah gccnncosterdnds;rrauc}n adr pg:dnﬁnnmﬂndr ynethylpredmsolone

e T R e
(Pla n%asclﬁbﬁﬂlﬁiréon@ﬁféﬂ% neﬁl@bhloﬁ&@ﬁé” %lgoneRﬁé@%t@x) sulfasalazine

l ary di'sease-nodifying anti-rheunmatic drugs
(Azilfiding) defiymbmaidy (Aodva), cxjarieraspy FEldqglé,mnlﬂ)XImh |(Bewigaidp)e adalimumab

MNP
Dep@ﬁ)a'g%!@ QRks (& gbrﬁi'diurw &f hindlamp hiReydneele.s. a%héﬂd n&bMinocin),

um r a) analnra(Klneret) azathloprlneﬁﬁrmran
cyclpwme K¢.anNseral er §andimopng)rnd cyslomhasphamide 4., Satoxen or Neosar)

o bt LR SR, TS LR 8. smagonis, n

1nte§é1ﬂﬁjﬂ ?aor aBtigom¥C E&Brh@ PR 4 B GCstéloid, SYdHOARaRetRYIprednisolone.
Neosar) n preferred enbodi ment's, the anti-rheumatic

[00]@51] u’glord@r mem)pf theaneentign Prvides rmqg@;lﬂ for magnfacturing a drug for use in

er | euki tor antagonis s_Anaki nr.a
the Gt FE TR Clgs SP R BPc) ST t GO ER et usefulin the
treatfitt B ﬁnfﬁﬁlﬁﬁﬁtbrﬁﬂméaﬁ@ ahd (S St gPE0Y ce@poret 18 dsinfa@rconsumption.
manuf act uri ng or use in the treatnent an
Theuchpamrhtsodgntdiedévafs(% me@rlng AR gmopat) ofi Bt ¢ frgtivity ia the presence of

the GPEBGSE WHh FoRRaPt RIS ACHY R Tpaln AOBFe REER, combound; and i)
1den‘ﬁ@ﬁﬁ%r | ngdﬁgbou}_xh%s ‘ﬁ@m}Pﬁ'ﬂﬂe ‘tl%at‘ngs%'f‘ bF frietthaldid Githritis when the amount

conp n amount of HEF-la activity in the presence

of HIF-tchectivtpautict pictdncarof ahmumhpbiﬁﬁ- isalosser ithdnt ;hel amdnhﬂ! of HIF-1a
absence of the_ conpound;. and i den |fy|ng

acu\@ﬁh’fﬁ‘d@‘ﬁé ssgoqebihgicomporne £ F"ef%ﬁa n hedP PREGIARY 61}38336 is rheumatoid

aﬂhﬁ{lé.hﬁéfeﬁbw;?}gegﬂguﬂ%ﬁ P& a'E'E\'/:’L ?}han é éeetné%)@ t%l@ S?mpound 1s at

pfésence 0 conpo 1"Gwer
least$o%| 18wer than the amount of HIF-1at activity in the absence of the compound. More

preferably, the compound will decrease the activity of HIF-la. by at least 85%. Most



activity in the absence of the conpound. Preferably,
the inflammtory disease is rheumatoid arthritis.
wee@besaEld y, the anmount of HEF-la activity in POEUS2004/039484
presence of the conpound is at |east 45% | ower than
preférbelyatheumhowft ofllEEF} ko activityi inythe presheceadiStecempoundés at least 95%

conmpound. l\/bre}?referabl_ ,. the compound will decrease
lower teancthe prapust QHIEER agfivify i the absece @b e compound.

oL R PP { s e
in tHehRagna@y of iffantth vty disast) whitly methdd@nalizenqe) @mpdri@g an amount

conpound. [0017] Another aspect of the invention S
of HiFdvi ansiyitiran Kaeipresence afehe compagndawith mpoumeing $EFulo pefivity in the

t he treatnent of inf tor i whi ch Jet hod
s o BELTRBA L A pSTIRLEEY ol 3636ungd ORI, rcament of
infldnfintbfy A5R3EVhen Be drhSurkt QPTG Atil iy Ath8FRdehcdBfthe compound is

activity in the absence of the conmpound; and (b)
lowaehac theramadune of diiffolm dethdtyuinethelabsance b€ the emtpemtl. dreferably, the
. inflammtory, di sease_ when. the anbun f HF-1 .
inflagamatoryt {is¢ase {bepmatoi aghris. drenE 8}?1(5’8 et solffstion pEgpmpounds

f . Wi j h b fs i f
B SR by R (010 (B OB SHERLA! ot bolion
compbendspivbertimet heast pse compours efnthedioliection & sed¢diesbas vseful for the

of coppounds be screened by r.epeat.i.ng steps (a)

Y i e i

[001(82 AR Uikimt W& (b Btil B Shn BREEPARUANGY @f v of methods. One
collection is selected as useful for the treatnent of

metlesd b tHeativenitiony cathpriss ene@uxing an heenovat oif A1IEr tdybotind to a hypoxia- -

[0018] The ampunt of HI F-I a activity can be |
respieties relanesnt B IRE) QF i |E3FUERE Atk BBQYN Of drapseBipnofrophan HIF-lo-

i nvention conpri asuring an anoun Fs
resPBRRFIENS: o RS AP ELp PR e BB e AR EG Oiuf1, enolase 1, and
aldoMRaUri ng ah amount of transcription froman H F- a-
responsi ve gene. Preferred H F-|I a-responsive genes
[0019) ArualeerndEeE methed fot measwingsHIF] o actavity eingwises eonaparing an amount
[0019] An alternative method for asur, i H.F-| .a
of legegpm% {pdisurie dUoUEb AP A0 HHeEAGRETEA f@bﬁ&%@g@%ﬂce of the
comi)glﬁ’rfd Rl LA biouhf QUGHk &Yytds ¥R imiBRE MPoiRh @ leadindilagdri Flendothelial

s In the presence 0f the conpound W th an anount
cellpin the elkseuge afthe hanporngr drefetabiy thygHewltocltsa sre Breells engpnocytes and

f endat helial cell in the absenge 0 e.conpound, .
mospietarin e moneSfenipantlisf aupogmntob e iETEGHIRe compound s
iderfifidd oS Eeldvt&d Qs alkbhul dhethBORQEMERSef b iaflhefaedrly edsease, preferably

enbodi nent of the invention, the cor{Bound is

rhetingsoid arftaitisowhea| the taseouss of detlgacyten thaemigratg ivethie pyesence of the

ool PR R4 SRS B Bt AR p o

the EdpdimrdPNESRHEEfefibly, ke eqnpminddvillsdeaicateciRkoc3®/migrussn by at least
than the amount of |eukocytes that migrate in the
40%pemed poelerahly odpeashal%nor e preferably, the conpound

1 decr ease., | ocyte . arati . 400 ar :
[00%% s‘% et F'Slp%t?xgﬁ, gnsﬂvcelglér g%éaﬁug?% ; c%at%gge RyHﬁ;-l&%"élﬁ‘hty Qor?lﬂji]s%s observing
an amount of leukocyte apoptosis in the presence of the compound that is higher than an
amount of leukocyte apoptosis in the absence of the compound. Preferably, the compound
useful for the treatment of an inflammatory disease, preferably rheumatoid arthritis, will cause

an increase in macrophage apoptosis. In a preferred embodiment of the invention, the



[ 0020] Yet another nmethod for nmeasuring a decrease in
H F-1 activity conprises observing an anount of
Wo ewkos3ie apoptosis in the presence of the coP@DURZIN/039484
that is higher than an anount of |eukocyte apoptosis
compountl heidahiseicer sefectddeasasafubimthe tRawheat b rlgﬁumaltmd arthritis when the

nmpound useful for the treatne of an fl
o SE o) e RS e Pubf R TR K ot s
APPREBSEnSe of theoRfRuAAS 8L ferabl
thm@%bérg@nlg%?%gcﬁ%% nvention, theco eguné? ios Ijfe)dent [ firggre S
the compsencwilbincrssameérophage apaptosiséat t bi-foldeandeanest greferably by

arthritjs when the anount of nacrophage apopt osis in
a“eftsﬁie't}p@ysence of the conpound is at least 1.25-fold

[00291{)’?&& efmdup@not NBaRoPpHHRE @;%/bpweﬁi aRbROse &&tﬁmmdds biyn ah§i€apoptosis
sence of the conpound. preferably the conpou nd
measnirdrherit ieshaimgie, namkn@rmger disopitesest in By ffurp.efIne embodiment of the

1nve1§1mfas?ﬁé mngﬁlﬁnt &f %{E{?pgip% g% pg%s(l)gp ro%esjs cfogﬁé)‘iirsmg the steps of
expo@i%tgear Poedidayofadeils P ARt iaghder meapwtemem tHee@’emmel @r absace of the
known or discovered in the future. One_enbodi ment  of
compdvand; AR meABRINgEtS meééentalgé of slinhayipg r%ﬁo%?%@%ﬁaﬁon wherein the
t y, s
pso R R PRI IPR® OREREA ot 968 lqut of macrohage
apopiept Thik %)erd%nta@e air eedle rtmmngr Dals's dragmentatioh enayohp oueadyred by any
and nmeasuring the percentage .of cells havi ]
methoﬂaéﬁ@‘f‘ft i B8, athdpeludingn STomdiENL g o’f‘ptég?gl & lﬁg ARl (termina
l{a&ﬁﬁrﬁm [ﬁ%aﬁgfeﬁ e-hfeﬁfa?é@nﬁsdéo&?uﬁﬂﬁé‘m? ﬁ{pgﬁ%ﬁ{a@@%ﬁﬁ nick-end

oSrI's e percentage of ce avi ng
labeﬁmggamryt afin yat amythéreembadiorest obyhaanyenmm dble lamonni af macrophage

apopEt«Ifjsgsr }%‘rr};\%ﬂsuwél vl E%Fg%? o%tgﬁn%{rp}g; épgﬁ teﬁ?l;)g}n&t aegopuﬁ__'l'tlon of cells to

itRe Bbiako®Hd and th
an 1ﬁd1g;g1elgﬁ3gé B%tgéélggn 3he %&tzs@g%;tgﬂg?&gﬁ% gg Itlrirbéndt) go an measuring the
percemtegn bf @alls Bhprem[gj phospﬂlah@ds@mqage t}aapgmaygllglar §urface of the cell

mengprgp TGP P GRIEE Of OB PrAEE PraPeapay i ShRe Seraceliular
surficQ%f@l’i@&ﬁl%@mﬁfan@ Qaﬁeé‘eatsoche EhRuRCNRAMIGhhagd dpomasislr Pregerably the

the percentage of cells expressing phosphat Iﬁtﬁ% serine
expressmrmf mplm@ylsemm o thef extreceliulartsurfaes of the giiopkemic membrane is

SR s DS 0, A sSSP s g v

incléR! butwhétélﬁﬁltddet@rﬁ&e Miggnd, AGti Fae o TRAL wRhyERiage
apopt osi s. Preferabl y the expression of

[0023h s pletranetitess asriepie 0B ihe Frevealion.arensuging the ok obfHE Lo activity

opl asmi.c ne s neasured. b
comi ) SHAHE CBrRs BY L et B A h el BRTthAd with an
amoBROM RBioehddtd iMdRe atidhcesFthd @bmbbiid, @thetedn tieFmsount of angiogenesis
i gand, anti-Fas or TRAIL or hypoxia. [0022] .In yet

represeotsitbe anopaicHIb octahtavut)n\Péﬁﬁeracb , the a@nmuapg lﬁ h@ené'ﬁﬁﬁmf selected as

v W BB 7 SRR RoE IR B8 R AR . wien

amodfPBRbngb ﬁéffé&'s qgene §5r§seh8e bheha B&ﬁfﬂ@lﬁldofs zithI%aSIOZH% Uoter than the
wher ei n”the anount of angi ogenesis
amount of angiogenesis in the absence of the compound. More preferably the compound will

decrease the amount of angiogenesis by at least 35% and most preferably by at least 50%. The
amount of angiogenesis may be determined by any angiogenesis measurement technique, now

known or discovered in the future. In a preferred embodiment of the invention, the amount of
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represents the anount HF- a activity. Preferably, the
conpound is identified or selected as useful in the
woe@ansemt of an inflammatory di sease, such asPCT/US2004/039484
rheumatoid arthritis, when the amount of angi ogenesis _
angiogentdie ipmemenred byf (1) heoeiding anldydrsofabadesmst pEBenso@greulturing a
t han the apmpount of angi.ogenesis in, the.absence of the
PP FEIONBHAL CPICATL BRI OF BASEBIBLRIREF N 1 G RISy g &F absence of
éot?rgp Ushd Qﬂﬁf?ﬁﬁ% @21 SurtBer Hf dafARties Bomad flary formation
the pr fogl?g’b% @/qglt | éast 50% The _arrgunt of angi oggeiﬁegys
may reyquaetified by viswebizibg cal yubkasgcoudingsiranchepeiniserretpiculating the total

.Lechni que, now wn or discovered in the future. In a
Capﬂéﬂ‘)éil%‘_rgﬁb’&lae%%ﬁérfgnt of the invention, the anount
[oozg]‘ angIPge '&?ﬁx‘eéi_atea B‘S?gﬁél lERKAY i Me Bt ANdtthd Gniboliby@its efimmarized

asenment proteins, ) culturing a popul ation_of )
abovermiayt belisedl togehérsn any tshisatile pembiption e genetate pédiippa empodiments

t he esernc r._abs f.the c
not GREREIT G eGP ardof cbadiFTREE W cffflaérdd to be part of the
presé;ﬁ%\lénﬁgly formati on may be quantified by visualizing
cell tubes, counting branch points or calculating the
total capillary length in a viewfield. [0023] It wll
II. beBRpET BESGRIBHONOFSTHE BIGURESI | in the art that the
enbodi nents summari zed above may be used together in
[002dh ¥os ai ettt @ndwstbiding iofrthe matyes end tabjeetkd pf somalembodiments of the

. enbodi nents .not, expressly recited.abov and.th sych . ..
invegigbar RERPSSIRRY BoRaraiey e Ry o garegsePRRign Akan i Bujunction
withitAY §¥ohPanyihg dBRiEE, BESEBhPTI ONOF THE FI GURES [ 0024]
For a bétter understanding of the nature and objects o
[0025] F§Gnd demmndiraten tlse effecthef HAR-dat blonkadeetre sprayealseedlufensity in a
.be made tq the.follow ng detail ed description taken in
typli"ifﬂelhlﬁ@fqlgﬁﬁ T$PABL acconpanyi ng drawi ngs, in which:

1 2R, ngﬁ@ e - 18f & olchrtildc08éRE@tion i
[Oozgggg(éh%véeagfor%g%s engtt@@t ﬁﬁgptlgpig?g{a rhce):ur(r;at 1oi@d é@itation in a
typical tivtintatcid pethdittnpatien0026] FI G 2 denonstrates the

effect of H F- a bl ockade on cargil g%f degg%(;ati on iag . .
[0027] F)gi 3 Hemongiiates Biecetiact Kf iHIFslop Rlqckate of 1 prev tissue in a
typi S PROMAANGRnffepffehect of HF- a blockade on |L-6 in

Synovi a issue in a typical rheumatoid arthritis

[0028RFIENt4 deBRAS}atéd Gimdlatienroots HIARtles todkatiat omrindividdeF-significant
a bl ockade on individual significant biological

biolpgien @secssses in atypiqel dermakpidipgbdioPalicthri tis patient.

00390 $33L 5 BonoRsiFeT SRR 7 B Moy Aamicuat signiscan
biol%ﬁ%ﬂ%?%seisﬁh@M&ﬁt@%@sﬁﬁar{t@aﬁaﬁam patient. [0030]

6 denonstrates the effect of HF- a bl ockade an L
[0039) F3Gi &l dedrstratendhe wifeet of HIF-lo blockade on synovial cell density in a

methotrexate resistant patient.
[0031] FIG. 7 demonstrates the effect of HIF-lo. blockade on cartilage degradation in a
methotrexate resistant patient.
[0032] FIG. 8 demonstrates the effect of HIF-1o. blockade on IL-6 in synovial tissue in a

methotrexate resistant patient.



met hotrexate resistant patient. [0031] FIG 7
denonstrates the effect of HEF- bl ockade on cartil age
walegsasiti on in a nmethotrexate resistant pati ePCT/US2004/039484
[0032] FIG 8 denobnstrates the effect of HEF-I
[0038] Brkadep@iides- 6 dompayismy iodl HIF-$gumhibition rveitth atxpeoted éncrease of
resistant patient.[0033] FIG 9 pravides a corrEar‘i son
macrgphagerapapiPsihrrd FACTRRCH BRIt EETHERE@Y Jategat t

€ ‘upper maximum

£ 0S| S.an
otfedfag G ApARERLE 7 o ARERERSE RO ML
(0034 Frd. 203Rb3QRHIaS BbrhPardsoh Yl W-l@%&i@h%ﬁht&?b&tb6 increase of

patient. 10034] FIG 10 provides a conparison of H F- .
mac@phagdd dpioptosis anil tlrcreagod cravdcyta cearaismenfraten t bp fraget likely maximum
apopt osi s and decr.eased nocyte recruitnent rates at
effeqtﬁ‘étprFﬁé?‘ amas%m?nﬁ%ﬁi%mmqg‘r OId&?[ﬁPﬁ?:p%&{ ant agoni sm
[OO3BPF?G.t YP'iﬁ@JtraEég BBhQbd Bt BodidiSoP atd Etirollb@ B30 hyhb:da-inducible
rflustrates the tactors that control, or are
factozdt (GIH-ed) by infhypeontdry- sitesl wditblosv baggenr levels Uppar-1eft hox: hypoxia
in inflammatory sites with | ow oxygen |evels. Uppe .
inhitits probid iy ARy ZnEYTRFS MSCIh AeEpie iy i35y Uager Bk hess HIF-La is
i.ch degrades HLFE- Uoper.. Gi, ght : .
needil " il E9R0a P e R Gim i, elilts abd Sectifl bPipjged tssues
and, Vg4 BERS1yfAB Gnsyids, Iddlo8fte hiigrdfied it $guRe aewd; HIFda also induces the
gl ycol ytic enzynmes, |eukocyte migration into injured
prodacteas pf Hiseular ghdughéliall googh ttheiop (‘%EGE).iIgmvemfboaa 1gy increases the
endot hel.i al (ﬁa&o factor (VEGF). Lower box: H F- a
produglion At ¢RAG Nt i on of nitric oxide (NO. II1.
DETAI LEDDESCRI PTI ON A. Overview [0036] In general this
i nvention can be viewed as enconpassi ng a novel nethod
of ' ' Aggetory di sease, such as rheumatoid
L ar wl@?ﬂ%@{]ﬁovel nmet hods of identifying and
scr eenmiTg?vfor drugs useful in the treatnent of
i nfta 51 VY seases and their clinical synptoms. The

i nyent ors. have de the di.scovery that 1.h clivit f .
(0036 5 ot A SRR dich VEEEH 55 Eplablanding a3 phinsthoflof weating
inflirh@ely @eSRMBudRls Bictmaltas aathsitignidd aewdl mhethads opidentifying and

the pat hophysi ol ogy of rheumatoid arthritis. The ..
scregningtforgdrogs asefithin dherdreatngenyi ofldlamnagieny digeases and their clinical

r heu o.d arthritis be alleviated.. —_r
Smgﬁmsgﬁ‘b? SIVieRLeT ﬁ%V&%%dﬁﬁgg fliscovery E}}a% ﬁ}esa%{lﬁféy of HIF-1 £ transcription
reguitbll knbw@- tBhalRefahnefidc@nén [s8R37¢antbe, has na “siivifdai®litipact on the

I ncreased synovial cell density," as used herein,
pathophysiclogy ofithsomatoid awhritis. wRhesynantems ph g9 izflangmatopedigease, such as

rheu?neltc%idnatrth% 1Q,t r%‘iay Be S1QEE f)y g&nﬁ}m@fﬁgal\ c&%{»&?hdt B3 inhit@the activity
of HIF-1a..

B. Definitions

[0037] The term “abnormally increased synovial cell density,” 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.



| east ten-tinmes higher than the nunber of synovi al
cells found in the synovial tissue of a normal, i.e.,
woensdszeased, joint.[0038] The term "abnor nmal PET/OEZ4/039484
rate of cartilage degradation,” as used herein, refers
[0038p The detretdtmbtealjyohigh rsieafeartdageoddanedationdeaseusad hegimpyefers to a

deroFaF o e o TS R e By B R O P AR ekl 1 2 o
dise%s_@@jk%ﬂﬂr}o\éviﬂé gt aeegabeat i on of 1L-6 in synovial

i ssue,” as used herein, refers to a level of IL-6 in .
[0030h&he yerow 'abinotrhalkyubighfconeratreiiene af Het6j ipi sinotipllisspe” g6 used berein,

s R TR
devilESHIhigHYY tfh thitFosi PRI AMAE hbRdseAedgdtni stering a

phar maceuti cal conposition known to those skilled in
[0040h 8AdministEriaglh| meansncanydeof biie astaadpdt mpthpdedof padministering 2

i ntravenous, inatramuscul ar of .i rit enea :
phartcb el RiRposiror BERFRT torfls it SRS sk RRERples fpepude, but are not
limiREa k Hitta¥enowRSintaRdsdigirer lihtrdﬁ@xﬁt@héz_dtadnﬁr!i’iarﬂfcmper ty of

i nhi biting any one of the three biological activities
[0043] Thg Retno Canthgamisitof BE'-1 @) astisity.” 128 s ks, Taters to the property of
. arthritis: ) nocyt.e/ macr ophage a -.cel
inhiCieg i@ OF (0 R OTRBGE SN v FILEIGnERRYR, fo dgrelovant to
rheu%oiggﬂiﬁfigﬂgﬁgﬁ R Y NBadREHAYE ah@ T-cdINRichiitnh &, (29 e8hcrophage and

0% effective in order to be antagonistic. In
T-cedldatidpiasis, emhi(B) maotepbdgeHtytokine pradugtion: Faljibifion need not be 100%

T e e
achi?\?'eél's’ﬁé{)(ﬁc{é’:?e\%éfng%% SCTSQF%ng-?s'-ﬂ%’gtb#’glﬁbr%@&g{r%lg‘ilhﬁ&lﬁfon'ﬂnﬁ_ﬂmtedyﬂs of

refers to'a
HIFCRI®B4Nateferiap Yvitegaseriftin deaval o HIFt hadspomsivegdnes.t
a biological system whether by known or unknown
[0042] JThe Jerem (“dvet Hefiersstis cemRPURA K aY dseres i ceaplpxity that can affect a

. .th ically. [ '
it A5, e pEEATPL 0 Bl e 8 gl oo

usedthetapSigtidallan Ei&ﬁ?led al tmigs Inchidetgsied safallanolthidess(aandlecule having a
interest; naturallyoccurring factors_suc S

h a ..
mOl@Wél@cWPlﬂbt, oﬁé@saéh%é,oo% daltens) of ir?F@a\‘cﬁc?roﬂ@¥aPeut1° interest; naturally-
' LESacfl adf S t L r TS t
oco P05 o A LR ELbP Gt SRkt SRR o fctor
intefaotifigowith Wedlr redegioad iafgapatipveymiratainiar factesl sichdas elements of
from ot her .natural sources;, esti%i des; Iger ici't des;

intragRHulan steprling Rediwaysy dactrsnisdieled fRmy QHer nauAt Sovkey pesticides;
hertidld&€ %dtiﬁéaé'cﬁ&)ﬂeéu‘ﬁ?u%ssc%s@ri‘ﬁ’chme\-agéﬁ@ leecg'iﬁ ggﬁég’;h%ﬁapy such as

virudes, bacteria, and bioactive agents producé )

DNAantl ®@NA. adsb, untibskess, vieusgs, battoriarasyl bicastibe agmtsprodueed by bacteria
as drugs. A response to a . dryg can be consequence

and gyirusgs, ¢-&xdfpe) ot 3’5-??@8?8’&6 % 1é\’r‘i’ﬁ'es?ﬁ FSPoE rtg_t% drpe can be a

conéeﬁ%&%r bB! QN eRUmPRIT B icAMtCH cAMEEeS inTAhe PR eGatription or
RNA, drug-nedi ated changes in the rate or extent of

degtadatisi of ownalt more grestes tof FSA adiugmagdipged ebangen dn die 1gkpeor extent of

tranglratigr?arl eorplg)cl)s){-l?r%géllatgoen%l p%c% _iﬁrge Co!lfaotn%dor more polypeptides, drug-mediated

changes in the rate or extent of degradation of one or more proteins, drug-mediated inhibition
or stimulation of action or activity of one or more proteins, and so forth. In some instances,

drugs can exert their effects by interacting with a protein. For certain applications, drugs can
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changes in the rate or extent of degradation of one or
nore proteins, drug-nediated inhibition or stinulation
wobooaosizean or activity of one or nore protei nSPCEDS2090039484
forth. In some instances, drugs can exert their
also sﬁcﬁledet sfobyexiamipés, aump@gltmns hnelugingtmpre. thapr omgedrug pr compositions
lications,, dr léga canal so incl.ude, for exanple,
[

incl QB P UNE IPYEs 2HA PRG ORBIPE PYHHC™ESie drug or

[004SPPRERINirhABS, HREAsEH RGer@NE aOdlad¥Rifediterk giseads QR dorders that are
nore excipients. [0043] "Inflammtory di seases" refers

chargaterized | ysanyopnal pf dhes Eollpvargisthe t@g@r@gsqfr@errglatmmtmafrmponse an

upreg{l]lia cgng%) r | nggmg%r qafﬁﬁ? Eﬂﬁgpfaatory rcgé p ﬁsé% agvﬁmregulatlon of any member

of tHP rlﬁﬂbhlnﬁiatdi’gr‘ Ofscany Bi‘flﬁﬁﬁ{at&fy tifteases finelid@t @ibletes, arteriosclerosis,
cascade; the downregul ati on_of a}% menber of the

inflaimpdteynaarte yAngaryere acstenesisa iighers e@ﬁrﬁ»@g@emrm |slapeerulonephritis,
anterl

repeffy S Bl LB 7 SR S PR Bty Fpmatoid atii,

Reit@ls@fRdrohRNpiatit hfthritig RAkflosh Bpdndjlitiy coiatt%t inﬁammatory bowel
fever, system c | upus erythenatosus, rheunatoid
diseases p,],cp}tatlge cedatis, e(;rogn WgRsR el Vs g}ﬂragtm?gogr @qq@qsp, gultiple sclerosis,

Si 0 S ri
oso NS AN pERHAEAY it I, s
psorfaeisy Sellls ndlls@m&tat}omymkg Fdalsdmerdisegpdes Paddinson'si é1§ease amyotrophlc

osteonyelitis, adhesive capsulitis, oligoarthri
laterélst%g%?st“’nr io5{eQPOTgIS; aftidhr} Yy LFRFIOPSs, e 'singular ~term
“inﬂgﬁlﬂ{a'tcﬁg' dise i"’ lihcladdd e §1y AL tdiSoasdd §$1€ét€@ rfr$m the class of
I seas Par i nson's di'sease, anyotrophic |ateral
inﬂasnhaionsdlseasestambmodmies ana(ncbmpﬂundnmacmnplededlﬁms@§taée wherein a

The si pgul term" |an or n
compienof e HseeE et SPLuFBCt ERPIF GRIEEHD EPaGe Gt of Hflammatory
disedsef | ammat ory di seases, and i ncl udes any conpound or

conpl ex di sease state wherein a conponent of the
[004d] Fbasternst aoint,? ras| uskds herein, seoamsissethe spapvialossule synovial fluid,

artlcuia&cmtﬁag @foag e%{ épﬁ tﬁ%e:ugrsggﬁl]ﬂgl[e 41 ﬁ% ﬁlg@ﬁr a&fomposmon and the

So1u51k3§§éa@atm§ do@tauﬂ uid, articular cartilage, bone
ti ssues, their ceIIuIar and extracel | ul ar

[0048b dpe §¢rm' ethatm@xa(tm eesistang prideniietiers 4p & rheyateighartiritis patient who
0045 fe oL r

aoed, P refrd SR S0 HEBBALSud SLBRALL AT Tiany pesponts

metlﬁﬁﬁe@@télan@bycm@embtmdvethmar exate treatment or who

initi alqlgi?'/ responds to nethotrexate_ and becomes
[0046L As 88 @emr ‘POIRROXIG G@Qéﬂtlop& Je&E rier Brysiolegig, laygisc of tissue

r S
oxyGH (02 vabid orh P AT BHE, DI Se U Site), The phrase
“hyporid chmdttloa§ ueefers Tt evpBrod sissuedxypenation domeli thamoplsysiologic levels, i.e.,
refers _to levels of tissue oxygenation |ower than

belogAkmBittggi ¢ 1 evel's, i.e., below 40 nmHg. [0047] The

047PTITL AR 4L SRR f A Wikt BROHROLARAR réRiabRY 2 h Patient
[0 gfmr% Jﬁg Ii}]ur]fﬂw:\r? Pa%rﬁlents q>r a'EWa v, Fatents
having theumatoid arthritis can include, for example, patients that have been diagnosed with

rheumatoid arthritis, patients that exhibit one or more of the symptoms associated with
rheumatoid arthritis, or patients that are progressing towards or are at risk of developing

rheumatoid arthritis.
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havi ng rheumatoid arthritis can include, for exanple,
patients that have been di agnosed with rheumatoid
wa@raknsi7THe, patients that exhibit one or nore BETURE04/039484
synptons associated with rheumatoid arthritis, or
[004pp Ak esddhartiaf a Gherapewtgmbly sifagiveomenus’ offa dug oditha preent invention

.. of devel o |€% rheupm ﬁttglld art hr % .ﬁ10.04 As used . ol cell

is infadee} o 6 amapetie] s PpPRRAIELYy ARIngPasy iy syppvial cells

in athedhfiP o‘ﬁ?te('ﬁt dd YR g@ Ratk Sof Eﬂrﬁﬁg@‘i‘ie%ﬁdﬁ'ﬁ’(ﬁﬁ it Batheumatic joint or
amount of the conpound that will I'nhi an increase

decréase $hbmonedntratibh $n symostial hmmnmndcthpmbyi tause tifersgeession apdpalliation

rate of rtilage de 0 heumati c joint or
of th e rmd e RS aar e Mot e By, LS b2 An
[00491;?5@ @H‘?F of PR k&R 1%§i§faﬁpg§tfk‘ﬁt”p?élfér§ b 'aoﬂhe%attoﬁ? arthritis patient
in a i nfl anmati on associated with rheunmat oi d
who&ideb riot | effect\@0ABporid) eo tTVIFA' BREkalehbovkadiaitiatlyi mhpoids to TNF-o

atient” refers to a rheumatoid arthritis patient who
blOCﬁ&@@M@@@ﬂ@é@ffﬁQﬁ@Yr%@bBW& to TNF-a bl ockade or vvho

oospLs by TSERPeyke: EHug MERRSRRP T RSSO g s

patidn®@With 3G9 A eﬁﬂp-@éj%&twﬁ}efv@fos sﬁ@vsadé&easeat@hdwal h\merplama but
arthritis patient with lowinitial TNF-a activity

ministabveluciar lgmdawdatmm ypespinas laT Nt b}vmhadcal

1005 oo dR Ui Dlpeieas praeElepe emmgr iedeR i Fheumatoid artrits
patwﬁ Q"ﬁﬁi’] lb%éﬂn?aﬂ?f %lf 810%31%%%16@91]‘5 %F%I\f]?oa%ﬁﬁ@i‘?ng ‘gf'iéids 1mprovement in

PrepaY nor ma or’ resi’sta
cartild@¥edsorfatidNFind Welei ddckoasvhia Wn@lvﬂﬁi hy@i@fp@ééﬁﬁ&xﬁltresﬂbnse to TNF-o.

cartilage degradation but little decrease in synovial
blocksdser pl asia in response to TNF-a bl ockade [ 0052] The

O GRS, SRR B e s
patle-Blt\l%wﬁl ﬁﬁéll%f lt':ymféﬂp THWS . R ;y 1504 %ﬁ@@? joBr R&¥pBnse in both synovial

synovi a perpl asi a andacar age degradation in
hypdrﬁl&ﬁ@laﬁ@ cirtilagbldegrabiitivaliiadespofise tb ANE-oflockgada Conpound -
Useful in Treating an Inflammatory D sease [0053] One
aspect of the invention is a nethod of identifying a
conpound useful in the treatnment of an inflammtory
di €ease IdedtifgingreCompoundiisefid én Tadatingpeknftgnmatory Disease
anmount of HIF- activity in the presence of the
[00539 Itmﬂuan;ﬂew dfl‘nthannwmlmnt isHl Fmetladlt ois‘/ldeymfymg lhecantymend exseful in the

of thf und ?ﬁe%% )%ﬁ #ect t he.conpound as t of
treatipest gt ag *itPcha e I’al?l}“ea PP aRye fn amount o
t t
HIF&L&%%W%‘% Jiknbe, 365 bbbl AR P RESRACAIR ity in the
absenBe olf¢hakbsmpoendyfandhg) celepting dhe Popeurabhy usd:fub 1n the treatment of
inflammatory disease is rheumatoid arthritis.

in Wﬁ@tﬁﬂtdlpﬁaéwbg% therampount of HEF L preacBy iy Bythe @FGS%%%f th compound is
lower'rutggrll \}tem ntq.ng{?g bll%('b 6%\!16/ 1nht?1<%I gg% 9 of ke Eérﬁf)o%md Preferably, the

inflammatory disease is theumatoid arthritis. The dynamic processes related to the biological

state of a human joint afflicted with rheumatoid arthritis involve various biological variables
related to the processes involved in cartilage metabolism, tissue inflammation, and tissue

hyperplasia, including the following:

12



related to the processes involved in cartil age
nmet abolism tissue inflammtion, and tissue
wogpsnpdzasi a, i ncluding the followi ng: nacr ophRQEUS2004/039484
popul ati on dynami cs including recruitnment, activation,
or alacfophagd eopulapaptdysamicanihchiddig reegiinent, aetivations grbliferation,
popul ati,on dynam cs i ncluding recruitnent,
anBPUPRLY e ant i geni ndependent acti vati on,
relj Mol 0Si; t hei ' :
F Br 50F DOy, BPORLES (80 808y LBEmbAR kP dependont and antigen
| nildgpéniigni aekilvation, prliferations apeptogis ahd fhefratgudatiorand
apoptosis and their requlation _chondrocyte popul ation .
~y Hehiplastilikel syBpvigeytp (B ¥ Roniation dymgmah Histusing influx in the tissue,

sy ' ' ; L.ety of proteins,

in {Oalg&ﬁgmg%g%ﬁ&#g% %r?f;th 8%35 %(&els, chenoki nes,

1 gh@rydytEp&uzatizh yanticeiidlidn@rpedieferision kitd bpeptosis

different cell type represented (macrophages, FLS, T )

« ebymhesghanidiegalptien pf a vas gy e direfgings ing gigwth factors, cytokines,

| | b .hel i al | s
e EanERssm ST arOHe Sl Pheh G et P RRRONE, BY MEHALARE con ype

betappssentel (@Ktroptages, HIIS) T chandrobites) nat ur al
i nhibitors, antigen presentation, and binding of
« hexprpssion of adhesiesmpteceles byileadothelinl aelbr s ( TNF-

ant agoni st ch.,as etanercept and ., nflixi mb, and
3 L bR el shsdiaes boBren SR dAerT s ledy on
Pb$REMBEIP B tvRfenaBytbKingd |drCArotRds aRd OfheR Aftural inhibitors, antigen

mat hemati cal representations of human joint afflicted
wi presetifetiomarnd d arthritis, we found that antagonists

of HE- wi.l| alleviate the s tons,.qf r toid .

S bhckis SF therfleiil) fiFfine it GaLIRY MGG Yl tpphiagonists, such as

sy @%hl"é_l::%tcaﬁh iSRixHesY, SRS TN FCMthddnRds sHaPsAdRAkingd),

decreasi ng bone erosion and decreasing |IL-6 )
Basadoor ebserasgtions éfnars yn odfical modd quevidifigenethehmtical ateprsaentations of a

al so, take into. account vascular volu nd the effe .

hump J6 it el50 Cith gBATRA L A M oyt B B o Gt G HIF-1o: will
- 1 i i .| r . o T - .

slleVI8 16¢ SRl théurh JOUSRRRGR dop Loy dp eI fic WS of synovia
cellsandagensingt sartil{pe5d¢grhdatmin| i deoraasidg! boug ienesgn atngs decreasing IL-6

rel evant bi ol ogi.cal ta - genonic, teom c, and
concrgﬁ‘g}'gtilqﬂ glg§}@3yla? tlFsﬁlFoﬁj ess&%%%?%g&%ﬁ{a&a é?tfcffﬁ?]f% vascular volume
and "BOT FHLE R raheMPERIE agGRNIhoh RN hdfoRkLfe, Heksids, ancildteroidal anti-

of initial conditions representing a defined disease
inflastragtery tihves e salobip UENF-ob aeptonpINFx eatibedynandt isterleukin-1 receptor

system s future biological behavior, a process terned
antagemysiBnyl ati on. The present invention arose from

[0053P IR YR Aldickig Ghi6S8ics ARAVANOPDlogical 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 computer-based
models can simulate the system’s future biological behavior, a process termed biosimulation.
The present invention arose from observations of these conditions.

[0055] Using a “top-down” approach that starts by defining a general set of behaviors
indicative of rheumatoid arthritis, these behaviors are used as constraints on the system. A set

of nested subsystems is developed to define the next level of underlying detail. For example,
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[ 0055] Using a "top-down" approach that starts by
defining a general set of behaviors indicative of
wob@dnsei7ai d arthritis, these behavi ors are useBCEES2004/039484
constraints on the system A set of nested subsystens )
given Sa dgsheliopeslicho agledartilegt Ix@graeimlom eme Irh@mlatmde ﬁﬂgﬂtﬂﬁg the specific

det ai | Faor exa iven Vi, Or  suc cart|
mechy@imsdRipgRg it PR 7 Godh PRAREH &b i vigping gt of" Ybsystems,
whlcﬁﬁlﬁé}ﬁ&ﬁégﬁaéé RedmkRsciEdMd ﬁa@ha&a & dathB. gRehom@elel@dontext of these

turn, yiel a set of subsystens, which thensel ves
subsgstemsl és; mlmaefom; tadrgdadsndefinsd diyeltie |hqhaj\ema| that chiaeactesige il dynamics of

the %ggqrrﬁ ggtagxﬁ]p]%f E[Ex%s%lc Eru?ﬁ%ﬂ pE‘hch 8?12{?}5?% %irlcﬁdehﬁé "§8dYand more
blolc%%('n Hnf %heofotpt DSvS Ve Thés i edbihedetdin@o desiRamt the knb®h biological
0

cess continues nodeling nore and nore biol ogy, from
behavioe of deudoieid atthtiii. t here is enough detail to

r i cate the knpwn bi ol odi
003G Bie hing Poiosalovn i bR, d BORBHIRK B POEUERE B fupport two
speclfic f)\ﬁ‘ﬁ@éésf ?Cﬁe@éﬁblﬁg) bhg€ bflogyoarsll (JZ)Qie%cﬁM@g @h?ﬁblbgmal function or
purposes: E ) descri bing basic bjology and

behayios of| the rvg}lqmygst@noglp%tmdeﬁmqg ghy%qloglgﬁlamng’qlor&f of; pghavior of the

yste t I |
whoigwsysgﬁlavﬁe srei'nc e ena?ly%ﬁstﬁée dgxi/e'fcg)él%é}% ?)'gi’lgégﬁiogt@le dﬂé{%agzg tda&nx%present the
broaﬁh@ngiﬁ&ﬁb&ﬁmm obthethede1® dtem, Tie sertiladeadageqtation rats atrh%surement
oad range of behaviors of_the node%iv sten]

i
(beh@apr)u af sherpigidarihritis patienty Fhess detnar AViV8 rd)atad:rased on well-
h
TR R S JEORE R ot
subshettias dequred o rsgmhiais:l the be¢ledted)peliavige| dbeseddatocan be human or animal

suff|C|entIy t he subs required.to sinul.
(wh Qrﬁ gluggqnéé tpéqfelggﬂ g\‘/‘i ptalways vgﬂags)a %0,48 WHied By )15 Gata which
but not al ways :
ovifl 4 %qe\%@ff{ g RO uA R 186108

nvivo, 1n vitro, or ex vivo data which
[oosm C[\hlectepalnwmnamxr&tchn\damgsedf tot dryelopde rmhgdeh pf shenraggid arthritis in a

um,[q;gg(g; éﬂpﬁt)gqvlms §$s?ﬂ$(?adf n cvé@;?{sn i dg&opdevﬁ%p%ﬁ Sion 10/ 154,123,

pubﬁ’éh@lilﬁr ABHﬂ 8bo3 95 969300PEBoI NTERe R&?dilﬁ&:al—loﬁtcoﬁﬁﬁ &fd of particular
application 10/154,123, published 24 April 2003 as

inte2SI0i3- 106 PEFEE. mddal esyiewial e¢ll density, batelsraisariagcdegradation, and the

leveg 8f fL—g gll')] g}rfreciyrlla {?gus ! &hgurg?t% %‘él% ggg&kml Fig%]h?altorg disease with
elevhi2@ lé\%\l’sﬁ‘bf ﬂﬁlﬂﬂanﬁnatﬁrﬁdyf&&n@ mtpeﬁ’phlﬁal lﬂbe@,rapemzdly IL-6. C-reactive
arthritis is a systemc inflammtory di sease W
proteine(GRRdis| @ wemmet mwiet ritl] Bammstion cykich i égu‘iﬂ?ﬁly measured in the
I Iy
1as{%%;a§ci‘ 871 W0 S8 REG Alal broelatiBin bERGAGL KnRERMRTlof IL-6 and
the b&iﬂehﬁﬁidﬁ HE@R&PY mdrheﬁmbh)ﬁi pitlrstisapatient. Shesfarde, Ht-6diomsentration in

__have_shown a correl ati on between. the_cqncent.ration of
eithen the jeinicPritheplagme arpresrntomead resdser of PHAMMRLER o
| EicRa r Fht Uisdale allows th
008, s KARRERpf o o BOAGEPUE bl st allows
moddtioarofebch sifblsgstemtalome or [OOER)indtom texq:bd%ntrfy the one(s) with most impact

on :ﬁlsgr (Zgii%tcl onutg&’éé hs%cﬁ na(gecralrt}/lage dgérgc!ia?%}{l or synov1al cell density. By

focusing modeling and data collection efforts on those subsystems with the greatest impact on

the phenotypic onset and progression or rheumatoid arthritis, this approach can help more

clearly represent the system’s complexity and identify causal factors underlying the
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nodul ati on of each subsystem al one or in conbination
to identify the one(s) with nost inpact on a specific
W@ koosioszH4 out cone, such as cartil age degradat i POT/062004/039484
synovi al cell density. By focusing nodeling and data
patheiysiddyoof efifumdtaidoarthritss e Byulnsgaltims ini sifica,heach subsystem (e.g.
featest inpact on .the enot ypi. c ons nd . . .
knocjrge e AR PF HEFRELS BB A o blorEing e qaeieulay piological
procB&) Qts'@rﬁri?&tﬁﬁ‘f oY the ERIRI e Bisedsh ?a heNd18g$ @B beXdvhMated to better
and identify causal factors underlying o
under$taephthedpiblpgical phsnoniena hisiving dietimatoidhaithiits, tBys identifying the best
nodul ating, in silico, each subsystem{e.g.
wd&lﬂétéﬁl%ﬁ@fltgﬁﬁe%ne cell type or intercellular nediator,
[0059] P HRC KB rOMBuRSold GHndtis, RhOURGAEAdtatB A6 EFS Yeprdstified as outputs
contribution to the overall disease pathophysi ol ogy
associated beitlevfolr Lexarle, enpgne activities msedust formationodygmees, and cellular

henonena .dr.i vi ng rheumat.ojd.art hriti hu .
funcf A G eie CBe Ot Tl st ] RISty ek B affopt g gy modified
by e difRse aR. Afypida@y Mk Quibudd dfithe toputbhodélsadade §batiof values that

can be represéented as outputs associated with, far

fo :

represgainisiels oz relivitien of ibialegieal copstiaents of grywihespehavior of the disease

dypanm cs,,. and Ll ular f ' Lndi . ..
s AT 5 Sy P AP R chp Sl oy 8Pas i
biolédi€al pesbeéseed by the di sease state. Typically, the
ou%guts of the caonmputer nodel include a set of val ues
[0060), dhe reopipaiss noddd e@nsbe exegted, for FepEesept %ilmdéé?aélap to one or more
. : < : i .
o GRSl ARG I Slpdlitgpptpatn s, S o
10/988.002 $isaeisS eptemiee 1022000 dh @drtaslac,rd mbdificatiorofoaghickigical process can

rocesses.. [0060] The_ co te el cap be executed
be r{REETeESR 08 Bt ARG RO Bty BR EoeeS R PETERUT bt e degree of
corr@%f_?%@sﬁ%eeﬁsthp e5i6ldghaf 1365‘08£§ %ﬁ&ﬁefheQEfaﬁiiﬁ drthritis. For example, a

ndi ng application, U er. No. 10/938,072 filed
modSigqtienten bidlpgi2di(ptocdss par bé rpreaented imtigi doimparter apodeb tapidentify the

et (P e Biato oA RO GPBG O ibrfde PG e i athitis.

A b &ﬁpﬂice&%agedeqaé&medta@ el tHembiodd S9he® if RreGEESation to this

and rheumatoid arthritis. For exanple, a nodification

biological proaskoiyi abaervpd trproducsasynipsome pysesigtedeith Fhepmatoid arthritis, Z.e.,

. _conput er .nodel ,to.ident.jfy the ree 1o _whic .

iRt oyttt Hotestrabe? dPRgifdl $opt Raind I fpvels in the

syndvi U¥RIQ1 B Riidlinkfahées, Anfdidificagbs & a Picl6Liss prédesdean be represented
identified as causi n% rheumatoid arthritis if a

in theemputeamasisl toddentify thy dagerg efsrnpicyen bstwesn gHE pipdegieal processes
roduce .0ons associated with rheumatoid arthritis,

and?l?eégrfagqlggr%@ééd synovi al cell density, cartil age

[0061¢ Ok a6k iAgtandes Ndesti fyiigothe asidof biofbgical kaesses tchie include sensitivity

synovi al tissue. I.n sone instances, . a n?%ii]fi cation to

analgsipi oPesitealy pRArds $ar dHVYEe melrEzeiane gt ibiolpgigal processes that are

ass %&t%’l&lﬁfl tﬁ% ﬁf‘sle%steoﬁtétg Skl daf HeerfOBQEE %\gﬁf ﬁﬁﬁ?&ﬁ Cbh@8urations of the
etween other biological processes and rheumatoi d

complitehrhbddel . tof A8BAmink nthe orobustnessaoit ¢iss pridetizationi ndntdvene instances,

set. of biol ogi.cal processes .can_.jncl ude sensit
sensitivity analys.?s ca% mvolvg a rank ordering of Lm‘l:oglca? P

Lvit .
Pocesses based on their degree
of connection to the disease state. Sensitivity analysis allows a user to determine the
importance of a biological process in the context of the disease state. An example of a

biological process of greater importance is a biological process that increases the severity of
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anal ysis. Sensitivity analysis can involve
prioritization of biological processes that are
wasesoszted wWith the di sease state and can be per/isrIonwa3o4ss
with different configurations of the conputer nodel to
the dis¢age sfatee Thes, riohibitinpethss bivldgiel proassd i dcqrgm;e the seventy of the

B T A T
a coﬂﬁ‘&'ﬁgﬁ b@fwe‘éﬁ rﬂi‘@co&bﬁgl PpioeEssdindepe Aiseha! fate %ﬂ Sisbiofl th¥ extent to

analysis allows a u o determ ne the inportance of
which tﬂlat)blolygual prcessekss torbet medifiedtteachigve airbangesivathe severity of the

s LB s R s bl m e
dlse%‘évs%{té t%l&ﬁl&%t&dh $£aRe rafikat The TAHUSordbriy Bad h18@ behioBe in a reverse

I ol ogi'cal process Can decrease the severity of the
mandérs eadiethgt abwlogiba propess e playsfa motﬁ tnlléfgmlﬁirola rp dlees discase state

d d.hot t
st SRR TPl e 20 BB A o SRR Do
are 18t RESO ﬁﬁ@lﬂgﬂﬁm@i@ @ortaft 7okd 6 hhd hhaéasb satengi cal
as to be nodified to achieve a change in

[00553%;;2 ythofprpms dofs méwstvawlysmq of thetRateidd éﬂhwgs ﬂ%? activity of
me%,}(ga{l ?g?oc%gses E&ct%cat%so%[t Bgéﬁmﬁ}a@yo m?n&gﬁe%l %Hﬁﬁl‘éﬁ‘ptl" Je? r@crhﬁment cell

sease ypicalTy gets er rank
apoptadi¥ ddsidkig: pRdusli@oakkemddristed rqlmreraeacbambdmimed) in a computer
such that a biological process that plays a nore

modehprs 3 Be- Fiosimylaiams thimedacted 2p ﬂ}ject‘)%‘s"élule’&%e‘?f the,pedulation of
a sfé 18'&8‘10@@1 E%e?se’ét Qf £ !er?tl RYLCHE sﬁﬁﬁ%ﬁ%ﬁe& itﬂl%lﬁ&? is assessed by

ol ogl rocesses t at are I1denti pl ayi ng a
meaBiring dlimral d@tndémeosuehias, biteotiestrade o ea;relagﬁ @eﬁa]iatlon synovial cell

densPHiphrith GPHOR AT EvEReTaePPTY RS BHgES ddgntified the biological
prodes<es ﬁé?ﬁéve%&éiﬁﬁ hﬂfgac@ 8h tHd dHnt@d oﬁt@oﬂﬁ@sﬂ ocytes

recruitnment, T-ce ecruitnment, cell apoptosis, and
[0063} flo k]nmprepenmdnwzﬁntlon, saneitivisy wnalysid idémified atbeng aeas of the biology of

d d t del ti
theg R0 B TL8E | Y SR, CERaoina e paHEeBElbARIEiglosy: ()
morfo@fte,m}gwr Ha@@ ld aT3ENItRrindn® Ji(ZR mPiRGRARadbphage and T-cell

ferent 1Tevel of stinulation or inhibition is
apopiesigand @ hyaarepimge icptpkidei (aspeaiallp kNBwe $L-duand Thsl 0) praduction.
not restricted to, cartilage degradation, synovi al
cell denS|ty, bone erqsion and IL-6 Ievels The
out cone lef t Hiasgetldeptificaticfent i fi ed the bi ol ogi cal
processes that have significant fEﬁ%Ct on the clinica
o

[00@utW@ hewse dlp@zyssqd basedrna ihe esleets ko ativiydRBibitiop; lwthe model

e R B ST 55 957 e B A e hrapy

rhelfnl?egoﬁ' HEARE pat hophysi ol ogy: (1) nonocyte/ macrophage
ce recrui tnment, (2) nonocyte/ macrophage and

[0065] Citel effiqtp b K- ltamzttlézﬁy qmmcmphﬁg/@laquphlagm gnd T-cell recruitment,

macranget ﬁdh'@@ﬂ%%@?wal#p&%ﬁc?ph&e Al e e TR Jf1 and I
10) ﬁg éﬁe.lht?o :@%rgfc@%ﬁﬁﬁ%%%{d é)gﬁl%ft %rﬁvﬁ @ 4 é&qﬁ)@i&t %/1&?6% of theumatoid
arthPifie diAGHRS cérﬁn@@tlcﬂﬂoﬁﬁﬂﬁmla‘éﬁvi&)h eh @psh bDthese biological processes is not
precisely quantified, a range of effects was defined in order to characterize the contribution of

HIF-1a activity (Table 1). The “lower max effect” value represents the lowest documented
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rheumatoid arthritis. [0065] The effects of HEF- a
activity on nonocyte/ macrophage and T-cell
WO e@s0537aeNnt , macr ophage and T-cel |l apopt osi s, P@nUdS2004/039484
macr ophage cytokine (particularly, TNF , IL-I and IL-
effect Ghkipg dd umhkideratien epogsiblet ieflinathnaies! Veiﬂplotlwir tpryteins the “upper max

represented jn._a conputer nodel
cffecs; Pyibecnsxmas SR ol LsAeRio of ek olge 3%1%1?@96% nd the “most
hes e
hkelguan Sirech Bohe Cbrmggalg B 1R REASRECodi Tt & ARLI6! dtivity in cach
biol | pficeds &kingtie c@ﬂsﬁ&érhtli)éﬁ thein Ofvo hiirdnmer ahd pidbgble redundanmes
Tab e 1). The "lower max effect" value represents the
with|oghgs proteiBsunent edef f ect taking in consi derati on
possi bl e redundancies wth other proteins, the "upper
max effect” is. the Yo i 3 ff at, Of F- c(lilwty on

each-hiologi "nn:L f‘n aa=

ef flect " qﬁ) hﬂg est i heM@&llk%’l c Upper

cont ri but’fon_ o H P F Imaxaaffep‘&/l max effech bl ol max et
SL.%“ i ' PN Thigsd N VIVO  — 0.4x
pr Tecellzecrsitment ™ o 0 0.8% ke &m ;:/ oo 10A%,
Nbﬁmbngm@mamshagel iel y Upper [Hypotlh®sis max ef f3&ct
maxaef T-ecll apeptosaf f e¢t nonocyt e recrui t nent] 0. 8x 0. 5x

0. 4a$yt31nﬁ@b}odna¢dmltrrent 008X 0 8x (.6 0.3% -
noneeyt-eFactophage o3 —art——cet—apoptos+s

?/tokl ne production 0.7x 0.6x 0.3x [0066] Sinulation
[0066F Sirelatéqrs efcthe gffeqqlqlfHIFal O:amvwloy rbwma%@émna was then conducted

by bekBE I B AhF RO ol e el 276 of 1 GpeploBiial process at

timeQr¢h Q&)eAbidlb g@ﬁ%ﬁo@éssés' ifRofibidafiod e‘l’ﬁé %suhb %E & GiAbilation showed
processes in combination. The results of

that $lackingt Hﬂ“ﬂltx hotieitly fdraé nixintlskeovdd Hprova the trhazm%tmﬂcm“th&tls clinical

ot L TR e LS, ACUTR O oL 13y bRl 1y 100
57%4&@%56’ E@M&% sﬁf%lv al R¥RRW Péﬁfoaéfp)ﬂ kGt Pdéﬁo/ﬁs'i‘ﬁqaslthe Bffect of HIF-

| evel's in synovial tissué by 14 to 65%
1o bikehades dm aymﬁml hell déﬁsanyt RIG. Rlidehionstkaeketho mffsg/trrnﬂi{ﬁl-loc blockade on
cell density 2 denonstrates the effect of H F-

cartifpg dsgtedetione nFILCHr3t femaenstigtes theigtec of HFd o Blockade on IL-6 lovels in

o@ﬁﬁrﬁ rates the effect of HF-1 a blockade on IL-6
YROVEVErs |n synovi al tissue. [0067] The sinul ation of

[006'7'!] fFhé sBmilht@aKSUBTH-No Gieckad® D ghe Bioldyicat @Ested atan tilnbRlemonstrated
denonstrated that the nmain biological process drivin

that tthe manpdn@logtpall—pmcesg divog dhe impacthef ElIFHioc hlockade on the clinical
outcome is the effect on monocyte recruitment. The impact of HIF-la blockade on
'macrophage apoptosis also plays a significant role in improvements in the clinical markers of
rheumatoid arthritis. FIG. 4 provides the response of three key therapeutic indices in a typical
rheumatoid arthritis patient upon simulation of the effect of HIF-1o blockade on monocyte
and T-cell recruitment, monocyte/macrophage and T-cell apoptosis, and macrophage cytokine
production, independently.

[0068] Methotrexate is a common treatment for rheumatoid arthritis. Methotrexate treatment
is known to decrease synovial cell density by approximately 30%, decrease the rate of

cartilage degradation by approximately 15% and decrease the concentration of IL-6 in
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outcone is the effect on nonocyte recruitnment. The
i npact of HI F- a bl ockade on macrophage apoptosis al so
wW@b@g®sHE44i gni ficant role in inprovements in tPET/US2004/039484
clinical markers of rheumatoid arthritis. FIG 4
synopiab vissiesbyt 986r At podEs eefiicacy hihe eokgpyter mevdep pradiats Hillldil cemtagonism

is mlgqr]tnl}a]qetgf Folo}(%l?ilgper Q%erragqtr?llg%(oavgnhqrﬁ![t s 1§ tﬁglpg%glogxﬁse three therapeutic
mdlc%p nﬂ%é’ F%‘}q‘e%;cftégislétscroﬁ‘%rnogh%%p Cy‘%()oézﬂi‘%ﬁfo‘?lp&qgﬁ: la activity

woumrwﬁm@&mmo m&tﬂ&m&aﬁtdeymas[lﬁ)@ﬁﬁiovi‘ﬂbélld)tlé&ngtaﬁd itlge @te of cartilage
conmon treatment for rheumatoid arthritis.

degradatioBt r exat e treatment i s known to decrease synovi al

e X] 3Q9 . r
oS, ORI . GRS L 8 S
treat@Rar e@sidal heoncenmeaidersit iwdiileofothdr- Paiierty noho alinitialdys ursponded to

by 93% At 100% efficacy, the conputer node redicts
methefuexaig PEEIBR FEFACTY Pist tijoe mgxa;duelonqnn@az%ldsrsg fpfypes of patients

are r%%pr: g\é(g g%ﬁ%thltoﬁ tg?etsﬁ%% m)(%l?ﬁ 'Sgrrneg}ﬁﬁ)ﬁ otflgLo%?adm%%HF -1 g activity in

a mathotedxaE @BisinBPHiend heviehlsi a0similr phiterh of regpionyd ﬂ’MnVlﬂUll gbn-resistant
_be sug}:ri or to nethotrexate in %gcr easi synovi a

paticgp| |Fle s Proyides dhe Aesppateeobihresn key m@@ép@g@ riadiges Bh a methotrexate

resis a?x?g)g%leé n sE}SHHH og i %@ c't tolf‘?HI?altot %ﬂ)tc?a&%o?rpiﬁ e and T-cell

IVG respon tO et hotrex rea

recrui@ientt e&ﬁ@ﬂ&@t@ﬂlacmbhdg% @hterT-gdal | fvhfosi0 andi hlaaliobhage cytokine
responded to nethotrexate becone refractory over tine

prod(lgtmm irdepersientlas BlaeliedyIF- Bb@w‘tlsypfég%moqélm meﬂrmgtha?r@cate resistant
Patleg]?rﬁﬂuiff 1]6]::1‘])100Vfaés g}nee%ﬁgltgr cagt Sl e[ gan:}:ﬂv IBaEc ﬁ §y reducing cartilage

degrhdit{on thyesKat £7% %S/h@ﬂ%llﬂ%b@%laf W?@d 52%, é‘ﬂd'mﬂ @Eoncentration by 13
pattern of response than in a non-resist ant patl ent .

to 7¥%G FE3.pf dumndesiratdsethe effgeinafeHbY- 1©€P1P19@1<al€1@)0nt pepsiebaell density in a

indices in a nmethotr esi s ati WwpQq
mettlisfig: S0t Petigitef § Kot oéemwr}ﬁ pleg BRIt of Hlinbeybleckade on
cartl?a%g dzg&ﬁhﬂlorf ) m&ﬁm&&me TRRQGEH RARRCT PRV GerABibtrhikGhd effect of
si's, and nacrophage cyto I ne production,
IF4lncdﬂpekade oh[l-6 ddnoetiatign ki Frettmttekate rgsidtant pétlemmt hs in

nmet hot r exat e res st an tient could.inprove. th
(007D ARHEEHOR a4 @ TP4eh DL HITBHL ATy li’feéﬂl‘j‘éilﬂgf surprising result

[

that bl A PE A, Dl Frobifd Ho ﬁ@@%tsf?étf £ Bnpatipys suffring
front hed@¥oidarthrits. denonstrates the effect of HI F- | a

bl ockade on synovial cell density in a nmethotrexate

resistant patient. FIG 7 denonstrates the effect of

H F- a Bt ockddwesholdsarti | age degradation in a

nmet hotrexate resistant patient. FIG 8 denonstrates
[00711]1 éxl’ébﬁgct tief BinBunta bf othEde ombiititién c as1c entrelatedontoi ndecreased

hot r exat e resi st ant at e Lic
monge e HEPCIRTSRT Fosc Bt S PEiReHa PP AR ARG, the Alterations in
ylided Liea dHt&Srlé $4t09rd G5 lihedlAte1 408 A9IRFSIY Phhibition. FIG. 9

T 2 act | v I's a promsing therapeutic strategy
providys apcﬁirmfalﬁﬁsén SﬂH[[lBﬂ birighibition with expected increase of macrophage apoptosis

and decreased monocyte recruitment rates at the ‘upper maximum effect’ of HIF-la
antagonism. Each of these rates is compared to the therapeutic index of synovial cell density.

The model found that to achieve a significant improvement in rheumatoid arthritis symptoms
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fromrheumatoid arthritis. 2. Thresholds [0071]
Al t hough the anount of HF- a inhibition is correl ated
Wo evodesireased nmonocyt e/ macrophage recruit ment BOTIUS2004/039484
i ncreased macr ophage apoptosis, the alterations in
(i.e.,r @cleastt 308htdecmnse andyrwwcqbtcoﬂlcknsm)emaﬂ]e nefererice msdienty macrophage

related to HF- tion p

aPORLHiH P HY ootssg b 1 FashapBRiiTatel L éﬁ%é&geﬁle rate of monocyte

recriiffidft 356t QbcrBRE Y ?}'Sﬂ"l’&@t AnpBlipately 809 HRFDEZSEM of HIF-1a blockade.
nonocyte recrult ratés at the "upper maximum

Suctefdf sl off HEF-Fo Bloakddegstiukdnredsdic in cippidxaastelyahedstsreduction in
conpared to the therapeutic index of synovial cell

angl@&ﬁiil@ﬁlﬁy The nodel found that to ach| eve a significant

007 R16" Bl LSRR, B HRELL RO e mras of

macfc@h@%&&iﬁ%td%ﬁt dn@%creﬁé%@ﬁﬂ@fb@ﬁt@ ra@ﬁﬁm@ﬁﬂ ratefusthe i“MOEEESE maximum
|'east approxinmately 1.7-fold and the rate of

effectb nb ElfF el or enrgortisrentBach of thise ratgs é pympared éxde therapeutic index of

roxi mat el % af t.er .24 .h of , HEF- 1 a. bl
synofflcell HERED" ofi DERORE G001 OHE Te FSHTC & SUPYIRAAL iprovement in
rheu?fﬁ@(fl@)ﬂﬂl‘iﬁ"'t1§|s}911ﬁ‘)tc?rﬁé)/f(ir £UMCIhR B0 dROGhRIBNSMoSial [cBD @hsity) in the
FIG 10 provides a conparl son of HF- inhibition wt

th
refempﬁamt@m inpesrenhege afoptasts BRY drfscasp biyablbest apprpximately 1.25-fold and

the liafek%fle If}lgl?PgC,YPD %1% &E{ gl%gtuéec&]%’s_é P§ A R3 it%gggnoggnﬁ?@% St% a)%'ter 24 hours
of HIFERE Uledkade. SIrC QTERAIE tholitP h%rb@thbét@r anedlobal kegwldffor therapeutic
synovi al cell density. The nodel found that to achieve

antagorsisignoff HE&vbo aotiyity weordd tresult mhatuleastod d. SafOLkh mqrﬂ:ase in macrophage
S to i.e., | east 30% decr ease . ial cell

aporiHBrRg n pichitia Fiopalints RaPShvte TR TRl g thebyn§ . Such a

bty

ey e S € AR i angiogenesis
deg.easqIllFii@t | east approximately 50% after 24 hours
of HEF- a bl ockade. n view of both hypotheses, the

[0073] efel1d iy esthalkeidin fabRF aRfUlhfs arveﬁ@ﬂnf&mmh&l&ﬁnma of cellular

activity would result in at l'east a 1.5-fold increase
adapitationator byresge capdipowss isschaagl oceuran the gbeumatinopinde cTJ@fagEnOVlum is

recruitment tqQ the.s vVium_ Suc l.e
phygfloBRATY 4P BeRE g Bt Polebt oSV St R Fufly 15 Epigint during
theunffidiat ar%ﬂsnnﬂraﬁimwﬁﬁeaia@ac@zeﬂﬁgr high [QOIE3If HHEfate, aandSsomewhat

a transcription factor that pla%/sacentral role in

surprisimgb of NILDbf LP&4 pad HDIadkp ol MeQaitgodithritis Rheum. 14:475-84
(19'/;1?/ nd' 'I\%rl]l hto%u%p af> FRBY IFeit} B33 2?1 55? U(rl@%\)c deﬂ{lﬂl‘ ada—lﬂgtlon to this

Pe physi 61 ogic OX1 ¢ envi ron

enw%tﬂ@m id vatls tbproditte pmeistdnoﬂﬁlhnnﬁatiohe j oi nt dur| ng
rheumatoid arthritis iInfl arrmaghg

h d b
(00 FhpPwrendudblel fetone(HEND BohDRREUBGH Prghg! cosists of two
subyliSe k1 A0 -1 T 1EHORL s ANHMBERDE Yhe D5 ek Soop-helix-PAS

transcriptional factor family. HIF-1a has a molecular weight of 6959da and is composed of

826 amino-acid residues and four functional domains. HIF-1 activates the transcription of
many genes coding for proteins involved in angiogenesis, glucose metabolism, cell
proliferation/survival and invasion/metastasis. Hypoxia regulates the level of HIF-1a protein
by inhibiting its ubiquitin-mediated degradation (FIG. 11). See, Semenza, “Targeting HIF-1
for Cancer Therapy,” Nat Rev Cancer 3:721-732 (October 2003).

19



(1971); and Naughton, et al., FEBS Lett 332:221-225
(1993). Cellular adaptation to this environnent is
WO b@sghiz4t o pronote persistent inflamation. [BOTAF2004/039484
Hypoxi a-i nduci bl e factor 1 (HEF-1) is a heterodineric
[0075)r Otiginally Hedcribed sweity yehrstago asurbgmatps of hyrrxid-gndapryl expression of

HEF-Tb. HEF-| b
ery RISk} (b THOPIIAS A NRET] JHSCREAr PIRAYofo Fapyifg, an increasing
numl%'rz' of ggneﬁaﬁlg 2'%'1&“{' Bhso¥Bi BhhoeRfin 8RRy ?ékdmbﬁ and also in response

o-aci d residues and tour
to gréwmlcfhctomﬂmuﬂanm nSemétzB(20Q83t i vates the transcription
of nany genes codlng for proteins involved in
angi ogenes ucose netabolis el.l
prolifer atT l%u?ﬁ%ﬁ Tramgerntip: nh%%‘ﬁ feated Py BHE-1
Funcﬁéﬁf,'? Icgui at i;envse evel OT HI:I— I a prO[ el n oy

Celljrpliferation” senenk &yCherG T 2t gﬁ‘i fac Fi)a?(f@n% gpF-bn\ﬁimg proteins

Therapy." Nat ReV 2&% ngﬁ ¥85- ﬁ Oct ober

Cel2@@Gyal, 0075] Or | didrebomeduldiscorytheepoictin IGF 20 HPE-biinggroteins
regul ator of hypogiaNinituned: sxfressi2onGhto, Vascular endothelial
erythropoi etin, | phevth fanaqVBGHon factor H F-1 has

ApJiods STOWN T0 T egFp A @R TPROY €asi ng nunber of genes

Moﬁh@“" €2y TImTe ’b&‘&?&b‘f‘lq% &ho‘fﬁ‘i ‘n% r/dPIL L RPRIE IQXMQ@d%ﬁfok-%lated

also in res T C fact or StIITU atlon
” "\I"\f\l‘

| Senenza (2@03} g = Transer lIUIIaII
CytpgleclaialiSEHCITE H 'Iﬁeraﬂlﬂnﬁ/l ' i ¥ A
CelDudliesion2, | nsull MICIGAPH fact or (1GF)-2 | GE=-hinding
Erytirop@esis 1/ 2/ 3, | BaAghropdigina TGE- 3 Cell survi val ,
AnSBESREREAUT TT N, | Bnibditmendiretdenived YEGE, EnGbglbi, Adptig LDL
proteins 1/2/3, Nc%bﬂo@-réléﬂeggrcﬁé&ﬁﬂhm&} NEGEF- a,
VadApE R oty alg oI OBy AR TR lekn-1, Haemn
NIRRT “Rreeo ﬁ‘egk ig&{la@ S iRbideld Y

ox éé AAAAA )
et proterm TGF-a
YB%‘P?@‘"I‘fet al st a&qq}r @ﬁ@mfﬁ‘? 19, Vinmentin Cell
regg i88i on M C2/ CID99 Fr yt hr opoi esi s Eryt hropoietin

 pHAegjilapenesi s, E @adyanneandlydrege Ber i ved VEGE, Endoglin,
Epitledial Romddstasisec ¢ fhtestimabtrafod dagiont ein 1, TG-- b3 VEGF
DriPRGidlagte TONE, 3 Nbnl@drpedighiceriecept or,

Nu*l‘ébtﬁfdé‘ﬁﬁ&@ i | AT lifast 3, BB Myeehdeae; . N tric
Tron metabobam: 1ot 5§ %ruloplasmin, Transferrin, Transferrin receptor

Glucose metabolism Hexokinase 1/2, Autocrine motility factor /GPI, Enolase 1,
Glucose transporter 1, GAPDH, Lactate dehydrogenase, 6-
phosphofructo-2-kinase/fructose-2,6-biphosphatase-3,
Phosphofructokinase L, Phosphoglycerate kinasel, Pyruvate
kinase M, Triosephosphate isomerase

"_

Extracellular-matrix Cathepsin D , Collagen type V (al) , Fibronectin 1, Matrix
metabolism metalloproteinase 2, Plasminogen-activator inhibitor 1, Prolyl-

4-hydroxylase o, (I), Urokinase plasminogen activator receptor
Energy metabolism Leptin

Amino-acid metabolism | Transglutaminase 2

[0076] HIF-1o. protein synthesis is regulated by activation of the phosphatidylinositol 3-
kinase (PI3K) and ERK mitogen-activated protein kinase (MAPK) pathways. These pathways
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Transcriptional DEC, DEC2, ETS-1, NUR77 regul ation pH
regul ati on Carboni ¢ anhydrase 9 Epithelial honeostasis
wo naosesiaal trefoil factor Drug resistance Mil PCTIUSZP04/039484
resi stance 1 Nucl eoti de netabolism Adenyl ate ki nase 3,
can Eshﬂix&tedrhbckigmlinga\ﬂ'e redepton tymosiab dlinases, Genubegplardmiosine kinases or
Transferrin, Transferrin receptor G ucose netabolism
G"PTH?X%R?‘}PA e§ISOTS ALt ocrine notility factor/GPl, Enol ase
e
00731 EGRUBESELIHEORRETht (AT of BELa S,y A BERATR i bicucin

medf2bedis BEghdatioh Ok HIBS@. brdtkiasgdpogiayionriatiegilatedsiey ,0,-dependent prolyl
Pyruvate kinase M Triosephosphate i sonerase

hydrexyletere| Whirttargets rthg peieinelos juniqyitylstipn gonE? yhequitiy-grofein ligases.

Protf YaRSESE RsShaiedn B R0 b PLIRRIRle AR Al BrAVAS: Fdirect measure of

the Aallisiligxyt @sged (The BY okigtisiserpleastizaey edsnta@tthw &b Hippel-Lindau
receptor Energy netabolism Leptin Ani no-acid
tumoresUabIshI08 nprnt@nsgVHMmWﬂaglé bindg ossrifigpity | toy Iprdsersilaied HIF-lo.

biG i S S peaah fobe PRime ' Ere
[007%1-@9'&' hh¥@her BEOobRirkdrtdad Sn (MAROhRRNWEYSrs as a result of

ese pat hwayscan be activated by signaling via
intratienenl hypdys @s iwedl hs |gam&s: altepatianec ethoas gyinexdifnection mutations in

ki nases i % ro upl.ed recepto 0077 oXi a,.
ncqgg@gﬁ (éf eﬁ 5) é QSﬁ@ nérfut?)t}%? ra%llpp gyr%ﬁnesa(z e., VHL
@ﬂxlbt e URIu P{t b TReL Al afs d@&ha&fﬁél&ted W - tufhor survival,
prot radation I's regul ated by (”-dependent

anta@dirﬁ!;m |of bﬂEﬂ@adu&Ity,qﬁmMarQhatttHé getsholdselefinat by thefpdesent invention,
ubi qui tylation by E3 ublogwtl n- prote| n ligases. Prolyl

has W@ﬁ@k?ﬂﬁ—‘ﬁé"’%@ padlolagy airhmaied aglrilis.subst rat e and
oxgen. Marods GiashRfmEBARP AR} e B BB Rhéftic Drugs

von Hip dau t unor essor protein (VHL),
whi ch bﬁhds ‘é‘?:qc# craelcfg)%'f‘ggﬁydroxyl ated H F- a.

uit ted HF- a is.rap rad -
007 ke deied [ vy Bt RuSneko e OB Ee8) aibipantody o maor
contfiButdR ¥ ﬁl‘é”ﬁéhe‘ﬁ?é" %?rﬁm§aabf0@§édet ynd 'i)tréféltré’dmafs@dy for identifying
ypoxia as well ‘as genetic alterations, such
anta@@xists OfHﬁEl-ﬂatacﬂmtmﬁ @tnodifieation ofn:t}/gmah'&al(mmgratloﬁ: RBBY) Monocytes

and | oss-of -function nutations |[n tunor-suppr ess%
are igsysnengion @boveay endothelial layer growing on a porous support above a lower well

of endogenous (made by the endothelium) or exogenous chemoattractant. The monocytes that
end up in the lower chamber at the end of the assay are counted as transmigrated.
Compounds that inhibit the activity of HIF-1o will decrease the number of cells that migrate
across the endothelial layer.

[0080] In one preferred assay, endothelial cells are cultured on hydrated Type I collagen gels
overlaid with fibronectin. Components of the culture medium penetrate into the porous gel.
Alternatively, the endothelial cells may be grown on the upper surface of a porous filter
suspended above a lower chamber. Culture medium is placed in the upper and lower
chambers to reach the apical and basal surfaces of the monolayer. Monocytes are added to the
upper chamber. In order to be counted as “migrated”, a monocyte must (1) attach to the

apical surface of the endothelial cells, (2) migrate to the intercellular junction, (3) diapedese
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and PTEN). Wile the activity of H F- a has been
correlated with tunor survival, antagonismof H F-1 a
wa@ewswsiry4 particularly at the threshol ds def i PeTiuB3004/039484
the present invention, has not been linked with the
betwpai el eglpticdial balsét)odetachr fromi the end&heliatdetsl smdfpenetrate the basal

laming, (3 0% RB UG & BRICR) BIArEC JPS ISR o B g entr the lower

chan@i@ve, inhibiting nonocyte/ macrophage recruitnent is a
maj or contributor to the benefits of H F- a bl ockade.
[008Th & lqmoeytes roednw@@abal#, ofreshije nsalated nigormnperiphetad t Blopd of healthy or

shevpiels g o §1re B, Bl b eyl eSon Bl ot 37°C in e
preséﬂé@V@r asesardef ket 'c@in%)b@yd%r Jhe VisEys Ola @ b@%@um gURPeHt of media
above a | ower well endogenous (nmade b

mcluglmg;thvélnqﬁ nl)mﬁ@d éx sgupiaie redddwpaMedienahitd, GthPM11640 0pt10na11y

oo JBRERH Souk S, B, | SU8F, HRERSE il B fiencomer

migrbtiéd, defétialty bné Reurtel totiolaydrs bleFwdshad withl a dﬁﬂ;‘dﬁt@r@%ﬁcﬁ HEEGTA, to
number of cells that m grate across the endaot helia

remqvgyeay m?r@@m}s Of REWHPhHp &l @Ft@@leéégél}e aRaerd GEHAe ol 3 collagen gel is
used %l l #‘lh Hf‘&lgﬂg S We%rx%i% t Splga?é Lﬁﬂ&@d 98kR with divalent

over nectin e culture
catioie dhd ﬁkedahfglu’atz&dehyﬂe) ovdraighar Eixmg}sﬂengthlenseﬂm abllagnygel so that it is

the endothelial cells nmay be gr.o t upper.
casieg fiof mEBIPYIate plficotnonplayers rarg %}@ﬁ% Cirtae B OYgight-Giemse, and
moufifdd 'Eﬂ%ﬁlde%t HE& dT'S?QJthEBﬂ Préﬂﬂ%ﬁ%ﬂd@r NBB1aHRP 8 &N Using Nomarski

ower- ch rs to reac e apl cal and basal ‘surfaces
optiesf oncheanniistmigaisk by tiplensy ¢ Eecas, mcmddyids OIUletuhephuylﬁo'@at are attached to
chanber,. In_order to be cou s, “m grat ed”
the TRIRICYEEoraCng oietoat iy thee B3 A LRbFRat Y hauantifiable
meafRE8F sk aﬁ@ﬁ sthe f)grl:eﬁfh Gt tRodeOmbrtiyted o8 h@ﬂdﬂhl@%ss001ated with
junction, (3) diapedesebetween the endothelial "cells,

the ipoldprabht havermigised hdoedte heamopelayer. a’rﬁberp&mi@t thgtreeasurement of

h .| d 6
tranyga Eeadpn o ipfieioao o i P 0o fiths Rondbeter
[008g] ?ﬁpﬁh hhOR L d\é?ffb?l@ﬁ‘it@@ t@rr Hﬁé Rhildvl Jir Q)E;J}Eéémn of hypoxia-

I'sol ated from peri pheral heal thy or rheumatic
respolmsingr geanee imiaomwptages wdet b@hdrypomfdndmmnemmmoméitloab Cramer, et

I t it b t est
ol EEn SRS 55T 200, ofheretaye BS PRl S RrorRo R Biegitinn g evaluated
under Reth &1 ki noR@bxik icBhdifieng. OPe eI 9] tBe ABysIWill ¥B Gerffmed under
199, or RPM | 640, optionally supplenented wi th human

hypcsmmndallQmImn After sufficient tinme for

00 EREOERTSHah 85 A R P SHEDE ko 1 phlfie o s

of c{tekingNEinalaltn SOMe @Mi@Beldim NeAdtivanbi bs eﬁddthéha&ltcbl&@ ba&dresult from
to the apical surface. If a calla en@g is used as a
contagibwith stimulatery medigtosy and itepicailh wi o) WirkEs phsranocytes or

neutpolf)fhglg ra&%s? ﬁlei éh%omeiinmqi P’(ﬁ'l tﬁ@tpurpose of the present invention, activation of
endothelial cells preferably results from contact with cytokines such as tumor necrosis factor
(TNF) and interleukin-1 (IL-1).

[0084] The term “endothelial cell” has ordinary meaning in the art. Endothelial cells make up

endothelium, which is found inter alia in the lumen of vascular tissue (veins, arteries, and

22



cations and fixed in glutaral dehyde overni ght. Fixing
strengthens the collagen gel so that it is easier to
worouspsdzat e. The nonol ayers are stained, prefereblUg2004/039484

with Wight-Gensa, and nounted on slides for direct

capilidries) thadughout the eddy. alnl arthuitid cleulNarytas skigratgpfromsthe tigiwefing blood to
mar ski_ optics, one.can. di stingui sh by the plane of

the agg@ﬁ%l“%‘ﬁﬁ%’?tt@p&m %Bﬁf“fl A%t are attached to

the apigal sWifiefteAhalldphiBOR @Yl APopthdiose t hat

have transm grat eg. A qugntglgepi abl eerrealglee of

i | v SinhBRinReheRAIR8h nge RCY YRS s@ond maj

[008%%?% H%'g aggg%lenglt eg%\;e\ﬁhth tyﬁfg r%ongfla er OP%gt haveS one major
contfihgoatethehapeatd bededitnonHIEy er blodltuede ef Apaptosishmeasurement can vary

measurenent of transmgration is independent of the

depegdigesa the call isiapd o2 BRE Uskgh dt BiRyTbe qdyaiageops ke Usead combination
e, t 0 Al e '
ors AR AETRARARL AL b2 SR o ELNEL bl BNAE Bk oo o
apopiutiRoxiohoaytes/ macrsphiges cmdda tquanttatix amé+histete ELISA Gel easure the
12: 645- 657 (2003). Therefore, the rate of nonqcyte i
globel; effest PHHIZA R Weckade piapafosind dhe amope ofiyasstiase apoptosis can be
NQL MOXi ndi 4 i . Pr I as k| .
et Y5 CORSLATS, o LR, ek BRI by s wil b
perférnedundeytiwoxRrcongitionaphi | s can be determned in the
presence or absence_ of cytokine stinulation of the
endot hel i um 2Act | PA Sxagmentafgn W cel I's can
result fromcontact with stinulatory nmedi ator

. Ct [ s_an
[0086], piless p§DNA [ntegiHy s 8 CRAGEIgIPEnob v apiRse y né?Ng extracted from
tr Is + he,gn ' o p C
aporf GORT i3 BmGhaE Bl e VIOHRPhONS, BOlhdlieiePAEIEP of DNA
fragpesst ¢y sdehy Hesevet, exfraciioncalDHAL fromtdells i o kinremnswoinggsocess and
tupor necrosis factor (TNF). and interleukin-1_(IL-1),.
allerp GO A 476 PANAL S EHE RS R i Hharag oG fipetientation of DNA
. I ot a hel, e 1 :
i el SinDSA TG At o el PP ARy o sisey including
proputismulodidet hsssyse acridinasqrasge/@hidesy aomskpdduble segling, TUNEL and

hr oughout e body. rtheiti | eukocytes mgrate
15N} shREReS enf At SR gt B Ersihitdo deaatiRis j oi nt
where they participate in inflammation. 2.
Monocyt e/ macr ophage and T-cell Apoptosis [0085] As

descri bed abqve, i,nhi bity nocyt e/ nacr ophage
apopt osi s is%t’he s‘f“erﬂgiggg]*r;ar%g%&contri butor to the

ted.benefits ,of -Hl FE- bl ade t OS] S
oo RSGH SAUAROEL T Subeuhomed G54 APRRGTLBgotamine is &
hallb & GF¥BE@Yhargedin tht coRYultfcaiviap apgrosls. AimenBEVds a 35-36 kDa Ca’'-
conbi nati on of standard a&%gt oti c assay

depsipexhosyholp RN EasoRf l s bigh A o 28 s to cels with
expiig PROPARIGG FIRACKS EHIRAEPRIAHRSE £ Ofhdy B AEld Mmit it to be

detetled bly maichisosgsasteflon capnptrgs iFer ustia methods ofdflentifying compounds the
macr ophage apoptosi s can be eval uated under .either

inhibiy Bdkile: astiviip orBiethode ohearesnitssfor ppapaings that it dE-pgactivity, it
is pr\é%lrallblg t use fluorescently labeled annexin V detected by flow cytometry. A

[0088] Macrophages are obtained as discussed above from either rheumatoid or healthy
subjects. Cells are incubated with the test compound for one to 24 hours, optionally in the
presence of a death receptor-dependent inducer of apoptosis. The number of cells committed

to apoptosis is determined by staining with labeled annexin V and a vital dye, such as
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performed under hypoxic conditions. a. DNA
Fragnmentati on Assays [0086] Loss of DNA integrity is a
waeb@sasi7es i stic of apoptosis. Wien DNA extract AT/UBZNG/039484
apoptotic cells is anal yzed using gel electrophoresis,
propadiciaivditeePl)s o1 Z-atringtdgmomyfcitDRAF AddhenBecause sxemalization of PS
Howeyer, extractign of DNA framceJls is a ti
occuB et g5 ks SF ZAPIoaTD GG e SR BSa S B o f mermbrane

integtitl HARLE ad BnpiRIcS Ghid Rfkst fi8eGNATRALRAILSIek@ting from either apoptotic or
ragmentation of DNA in apoptotic cells. Dﬁi

necrbtiapmwecsses. i Therefore, istaindeg wetherngyind/ waedngungtiof vadsdlpl dyes such as

L hcl udi,n pi dj um i odi.de assays di ne., . . .
oropigiiqieribnfHif B itBine e iTmBTE e ARRY PR ideptiioation of carly
optSh¥Tc 18 ¢AHeAHEB-podifide hilBviad Y9y SefitiveNA sensitivity to
P IJ(glenat urgti on. b.p %nnexi n v azsaygEt [ 0087]
Ext er naBi zat iHIF-bd Expoespioat i dyl serine (PS) and
phosphati dyl et hanol amine is a hallmark of the changes
[0089h The aciglity sfififfate odil b rgtagpniped by slecrdnging the kpressian of HIF-1a
35-36 kDa Ca - dependent, phospholipid binding protein .
or by nagreasing therrgisobtieidspradation opexnapssed FHE! o oMaghqds of determining
Wit h expos P, X| nj .
ol RS e e N el B8 6 9Tl A Yechhiaue, now
knowh GF AREORFe®in fHeOMEY,LRIEDE YisedHOr datsthihd th¥BInRAGhS 0@ HIF-10. protein
i dentifying conpounds the inhibit HF-_ activity or
that fregxpocsscor presaéin mgelf- orTheangbedh exenaified; herginitjusy qre of the many

[ Vit if i f t f tl
scocpblanerhasnlos (B Butiielo 65t ket ry. 1o0se)
[OOW?CMEQB?%S§ o bR cRIPhAtdReHn % idbiakd SRR soRANA Mi@Br peripheral blood

ei t her umat oi d or heal thy subjects. Cells are
monopeakratastls Wionh thevenateid tarthotip patients or healthyt dorprs hy gither Percoll or

._opti 1y in th . cat h. .

Hist ol Gretle Chorite” Rooseridt Gpbifbdior. omesvngipmen ponifugal

elutéfidnBeSiial-UetltérP MpgRlRSictn bs dtRedreftiHtdueidtdMasbphdpes &ith RPMI
with | abel ed annexin V and a vital dye, such

contaiaizo?fi %diheat-ingefivted fofa) beving sgrinh GFRBEX Pla® Apeinl molymyxin B sulfate

. (7- .. 1BgaC e ' ' of P [ ..t :
i, 0P oo IR A T Tl O BB Bed Bt wits o
compoRREsihe tilkention SorgierivasTbf tme rmdifg fiiohy ondh@lt to several days. After

acconpani es the | atest st _a%gs of cell death resultin

incubgtinn, dig erdls ap bysed by anysuiigile sigthodyiogereducesa cell lysate. “rhe amount
Ther ef aj ni i ' N ' ' - \M

e 8 ShERSLBGohl (AR 1T TR AR bl any ot

quarﬁi‘té’tmenﬁmééddra QRiGInG At AT arltidotiiet.s 1Sig@blel drtAHIMo. antibodies
of early apoptotic cells (annexin V-positive and vital

inclutieepatpgental ved m@ocldnsl- dntibrgies ¢ omnOF02,897 1 1 feh, iBBIEBE 22). Any
of HF-1_a can be antagonized b ecreasj ng the

antilody, graatigady fragment; pglyglong o lﬁe'%@g{%w @n%@%pﬁpswéa for PAr-lo may

v SRR BT ASRE, oo LIRS Bl R s

idenfitdlly W thenigtsdslle Rt tHeesxdBptihCof B@sure to the test compound should be

performed in order to identify alterations in HIF-lo. expression due to exposure to the
compound rather than manipulations of the cells during experimentation.

[0091] Various procedures, well known in the art, may be used for the production of
polyclonal antibodies to HIF-la. For example, for the production of polyclonal antibodies,

various host animals, including but not limited to rabbits, mice, rats, etc., can be immunized
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known or discovered in the future, may be used to
determ ne the anmount of HIF-I a protein that is

wezpsesyaed or present in a cell. The net hod exeopUsinoea3o4s4
herein it just one of the many acceptabl e net hods for

by igjedtinnivith FFF-HioFer @ deviyaties shayeofl ¥asbes adjoCady mivp beaped® increase
or macrophages can be jsol a&gg@fromsgnovi,al fluid or

the iguRmoiREicl IHPERY HBRFEAME Walh® AOF) DoFich T HRgHaIng byt not limited to
f) . r . .

Freu%{lg :{'_iogljtiﬂé%tg gﬁ% h%@%é)mrﬁl%l%%a? ag alii 12%1%1*1@[1:(5{?&69 Qface active

substapodsrsuth gatyisalecitinop urohér palyoels ptolyaarnsj papdjdes, oil emulsions, keyhole

. elutriation (Becknan-Coul.ter).. Monoc S _can e

limpgh ﬁ?@?@ﬁmnét RIS R @Y 0L Wisﬁ%iqﬁwaeoﬂf‘é‘rwwmh as BCG

(bacﬁﬁ%ﬂﬁ@{té-@ﬁ@fsi{ﬂ yiad EaleriBRVA PGS ES N a(dlflﬁﬁizspivr\g?}sg well known

pol ynyxin B fate (SIgma Chem cal Co.)

in thplagit es (Costar). The macrophages are incubated with a
compound of the invention f eriods of ti rangi n .
10093 ot o) PP AR 5ot - TRl bo epsEg Py technique
no ) S LR HRICRY A L ESUE By Bnionscl
linesdat eultureiethest antid¢ dunh afdl oot, limited topthe diybiridamiadrclmique originally

des P B B B R 0 e Pk b an s ot
hybRRIn¥C hQhdlqua Nk dPBBR &t onal mn&rid?&&ﬁi %d&ﬁlzpm(gﬁé%), and the EBV-
Qz15, H §67, ESEE122). "Any anti body or anti body

hybridomnteetmiqusdGpdd ek 1985, MmselconbAn@bediesouyl Gaseel Thasapy, Alan R.

. for HF- ify H F- i Q. 4
Lisspfir i 720 tish s Rodsh pd 4 4 o P i dPetgeine TG
IgMi BeNs L ahd Mgbndhyls@bélagsehérsoMThb hihed s pidubing Bie mAbs of use

. _exposure to the test conpound should be perforned in
in thisrigeentios mayee qultjvaggd iarvire o Wive-H F-| a expressi on

due_ to xposgﬁg f 0.t he com ogﬂg & at her _than _
mani pul dti ons of ¢ fEanssripLiog |ﬁbva&?r5'e_r| ment at i on.
100958 e buplfi il SRGELEE Ak URtepmitle Kal bk el Bingeriptional

activallibn lacRvity ¥F EHBIR! eThé Qfan&&%éﬂ%h&’ldh!&fdaﬁﬂn ofctipi@y Y#! @Rl o can be
ant1 bodi €s, various host aninmals, i1ncluding but not

detetmifitd eithérdby etimihig thi amountdS HIBL o. protedmn bbend to its target hypoxia-
i mmuni zedby injection with HF-1 a or_ a derivative

respefbyece)pmeny, sorhyj expanEige thy apeunfseid ol grieduste expiassion of a

i_nmunol ogi cal respon ependi n the ho ecj es
PGP RE AR SrGe LS.V E P 04 PGP aR R CeR Ao faf B HIRE can
be d&BHNINBE BYRAEtBAdardpRREIAIDINA liftefidGbn AssaR| KhiGwdli present or discovered
hydr oxi de, surface active substances such as

in theyBibireciTlhei prefeped seqiency of sl BEREpis| seauinsa s -Tp&rTded ;3" (SEQ ID
i | s/ hgle |i h ' .

NO: D IR A HERER Mol s PR o oGREP e BUE-oafrimonsive gene

can B lkadtie BHRARAS hét%ﬁﬁin%ﬁfé% %fél M &fYn BREL] o-responsive gene product,

corynebact eri um-parvum vants are al so wel |

e.g.,AVBER ot Bryttiepaittin. AGSRATivdy,the pednastal ofoant HIFG ty-réspdhsive gene may
to HHF- can be_ prepared by using any techni qgue known

be plaged pe antor copfiok ﬁlemxamsaeg of an cpfily dsitesiabde Pofeipfsuch as luciferase or

greeﬁ%%?e?géﬁtﬂpdtaﬁ,m es by continuous cell

5. Angiogenesis

[0094] The activity of HIF-1a plays an important role in angiogenesis. Therefore, inhibition

of HIF-1a. activity can be demonstrated by inhibition of angiogenesis. Several methods of
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lines in culture. These include but are not |limted
to, the hybridoma technique originally described by
wedses37and M I stein {Nature 256: 495-497 (19799 T/Us1064/039484
nore recent human B cell hybridoma techni que (Kozbor
determpinig, angiogenivoraiyity Tard dmowmm (heoB8B) )An}amasurement technique, now

o1 YR ECO A AN 7 5 0 A caing 0 STt Of R i ghpit of HIF-
la aZﬁw%ﬁ)on aRBo gel?é@fs' bR 8x HR) ﬁem%o@néhdbmﬁpgélﬂb&é libubated on a
class i1 nc ing 1gG 1gM g IgAand I gD and any

solids gd:lcd»fals&emhﬁr wofeinsTiwaiigtde iad diEMptriadt diang (ﬂt@ancmh dntif Temecula,
this invention nma tlvate in.vitro or
cayy; i Basemaiemierohried e pIofa o B OUETBrof BUDSR! Piageins such as
lamlﬁﬁt BQﬁa%eﬁftyﬂé"W | fRpafah! Qiag ﬁ%te%@%%f@'eﬁﬁa@tng'ﬂlﬁ&één}’ growth factors,
hibi t1ng the transcriptional activation activit
(suclh-llasF -TGEP dIinkFGFprasd pratolytia enaatds\(atdhas, pla!;mmogyn,dPA and MMPs).

Any ebises of podqhelisl 5L any BTt o i, WU Yo endothelial cclls
’ )

o TS o SR8 ) 01k i, T

endotthyghiok tellsrazs ponbated wjtnibe besanhernd profEiGs,. inThe prasblmean‘tabsmce of the

te twbet s glrlpjll:-&% &%Hrsgman HR é(%}ag b 3 et er m qg@i&won of capillary

formBfi6s 8f b@fdeﬂﬂlﬁ&ﬂ?‘fﬁ @dnetp of ethats qﬁ@ludlﬁ %‘?lsﬂhﬁ’iiﬁg 81 tubes, counting
sequence of th i's sec11uence 5'- SEQ I D

branglgpoins, or|cnlcglapngﬂ@rtp@b caplarydengtihin @d@ﬁnqd wigw-field area. Staining of
ans tlonfrom nHIFI [es e
the K2R a8 Rbones SPEPT kb epn R OBRREIH T Y gy timation
H F-1 a-responsive gene product, e.g., VEG- or
erythropoietin. Alternatively, the pronoter of an

H - | aMe@ﬁm'l;’l%aﬂﬁélﬁ may be placed so as to control

the expression of an easily detectable protein, such
S
[009%}%4 glgée%%%ﬁaé&[ 88§%tﬁ‘)$ ergjxggt&lr 131??1%% ]QP Eﬁ{,ﬁ%ﬁﬂlg 2 least one symptom of
an inflaomtacty rdideesel nsmhg|aegelnmaa1a$oldThﬂh1eﬁs;r eompnhng| hdmmlstenng a
of HHE-1 activity can be denonstrated i.nhi bition of

therapgyficadlsrfdlerdve poutof %@Wa@n%fﬁéﬁﬁrm ﬁpmtsaﬁgwgaﬁmchavmg an
1nﬂa1E I %ﬁ]ﬁ:}’g élg@ﬁ[sg k’?ﬁ V\\/%qeﬂ%l?H s%r grov’r{ﬂé% ne tﬁsr ?&?ﬁewatmlga?/t least one

sym}ktemlﬁlﬁﬂeﬁlﬁatﬁﬁl&ﬁ'ﬂﬂﬁstcbﬁlpeifsfng(}idnﬁms’aﬁng atthgapdisicaldy effective amount
HI Fact i vi tifl on an i ogenesis. In an exenplary nethod,
of anam@&qmeﬁt o D&-épqa§ 1%iteto Hpatisat b@:ﬂ%rhfu qidy aﬁbmtl%fThe antagonist of

Feriioay, B s P deRR Ea ot bl BB ey profered
protéig 'ﬁnﬂa@@ﬁlb'td@ aft anBh&EE, %Hi"@%[’ef@tfabfyei 86a0¢10R41 Galbosy. SPeeferred nucleic
as lamnin, collagen type |V, heparan sulfate

acid pniggeuiefs yuchnts, antisanae inibihitars dbige gengyerwatingfHIFt b.s The invention also

enco%%gsg:p gﬁﬁpwg: %gec{ergﬁ\m %g{(]}'%bggl?t eol.%{c’ I(ljtgﬁtlgcgizsyc}? Secgesalélflzlg cartilage
degrg]hglg%x ﬁ{i :ngélthdglg |o&‘§edf@é‘sn¥gelﬂié %aneﬂﬁﬂ%h b iaPlissME b administering

a therapeutically effective amount of an antagonist of HIF-1a activity.

[0096] Antisense inhibitors have been shown to be capable of interfering with expression of
target proteins. See Cohen, “Designing antisense oligonucleotides as pharmaceutical agents,”
Trends Pharmacol Sci. 10:435-7(1989) and Weintraub, “Antisense RNA and DNA,” Sci Am.
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(HUVEC) are a preferred source of endothelial cells
for the assays of the invention. The endothelial cells
wae@siopszubat ed wi th the basenent proteins, in POEUS2004/039484
presence or absence of the test conmpound for 4-18
2624061 (3 990Mh bothanempomteddieraiebyulefarenvet Wartlsspseanhibitors of HIF-1a. are

i.ndjcation of capillary r ' can be identified by .
desciibsglindstayl nit Ganmaesy e S BORES O GRprearated BEretcretisoerein.

H H t 1 . . a . -
R D L R
lo ifstthé pomgxtodf irtiecaneéld thevdpids. aferndxangpls snmdl mplestlas can increase the

violet can ease identification of caﬁi I 1 ag%) formati on.
3

activity afithepedyldtydreedasseneypenebich taceshEld pefer pratelytic degradation.
Exerislg%,ﬁ{]%()'m }g%u%r 9 Xﬂqu?cr%%h I}g %Tgﬁgubzﬁclat%/ﬂ ?fu(?: pg/ 0%9%]12%5%{;80?%@ herein

om n i n. farmat r_y ( sease, as r urf:a
by réfetents.t iCtherCoMfousdN Rn @i td ik HIP-13, adRAGHaMES MEY stimulator
effective ampunt of an antagonist of HIF-1 a activity
(5™-hydrozymathiykd't fund)l rhgneylindazal togthoxjiesieadiel, tAwel, vincristine, 1-

i.hventipn al so .proyi nmet hods_ f.or al |l evi atj
metty G B R D P P arolr P RSV RIS 2ng Ly204002
worta@tthin] §E18hhMglyotn, ldasfHeRRetih ¢ld neddsesidhva BERIETan)fPIRIB0S59, and
. antagoni st of H F-1 act|V|t§ to a patient havin

quinpgeamyeinofadarmalegst puch FHNGROAFONM SPXoP2-HDF- Aare?qxwm;ary protein

— b rotein, .nucleic acid or small no e

imhit TRt BE e BBy Pl SR Pt EeBaRe Y

[0098NAI RehoundRsSuP iRy ARkNtich RRMdaGhieRAdd @MY bRQGLY in a therapeutically
Preferred nucleic acid antagoni sts include antisense

effectiypidepe by ¢ mediedlly pepriablsdedicrny adnrnisgatiophaich iy enaliys parenterally
al ) S [ n novi el ]

e AP IETRBR S TE-F07 T GEATR P BB sty

rectafigdbyretitadiiinainddbe 1&kasiTig ddsage £mge aabptad mal dePend on the route of
synovi al tissue by adnministering a therapeuticall

admigistration ged emBigige.oreight 2 capdiirs ot e mtlmtubealg&&altqﬁ- ty.
00550938 B S5 SBi R BIA 419 50 RS0 BBl B compsiion o

the ipvatteinne.g.,Seeasalation in DgRisomes) gnierdpastdise microcapsules, recombinant
ol i gonugl eoti des as pharnmgceutical agents," Trends

cells saatta. b |6X@sﬁl%fh&§9mpeﬂ3%g)ec%- 1Aed godoovionit (sserfeg, Wu and

Wu, ROy angidp! @aenll] %24&52-&@?12)4 Qoftid @05 5 MR acid as Bart of a retroviral
i ncorporated herein by reference. Antisense inhibitors

or othfr Medlot, aic.eMdthods o adtrodnctien antlude) FCEroubt licatedowo, Yradermal,

., 03/08511 I ncorparated by reference. herein. 097

intrag o R GO P SO R Bl g oral routes

The bop&itidRUniBe adthinidtéid ¥y dayFondedithttrbte CRMR¥pRIby infusion or
anti-cancer therapies. For exanple, small nol ecul es

bolug tnjedtiony ewnshsoriiondbrough epitiflial pempeetujancoysdinngd s, oral mucosa,
nzymes which tarqget., H.F- for prot.eol vt.i c degr adat,i on. .
rectaf 8 B Gied B BED 4 That BF oBioBiFR el o e A BHs? Biologicatty

activi@grts O AdBfdistrat RGO RObA b Rllerhil & 10cAly In @l @FHBACR m4} B€ldesirable to

_conpounds known to inhibit HF- a activity include )
introgag thetdqomplositiens of the invention into the central nervous system by any suitable

ol Sy NN el R IRE Rt cson oy be

facilit@ed lypdro iitlavéntiionlaiaéahstr, dbs ekahpldeattaehedit®ti Rservoir, such as an
rapanycin/ CCl 779, LY294002, .
Ommaya reservoir. Pulmonary administration can also be employed, e.g., by use of an inhaler

or nebulizer, and formulation with an aerosolizing agent.

27



wor t manni n, gel dananyci n, canptothecin (and anal ogs,
such as Topotecan), PD98059, and qui nocarnycin (and
war@sogF4such as NCS-607097 (DX-52-1)). An exeP@l/ag3004/039484
protein inhibitor of HHF-1 activity is phosphate and
t es5i on Combihatioe ThEEREYs. [ 0098] A conpound useful in
this invention is admnistered to a patient in a
[00100fer apeili iohal dspeaf filec inventiclo peoiyiesa mettdids adfl glleviating at least one
acceptable route of adm nistration such as orall ..
sympiariepkt denmpipiq attyritls, CATPHHIE @ﬁmémﬁtynng AR @avéﬂlaafs‘%/ﬁ/HfF lo activity

and grgg Elﬁﬂimrcgéo}/y %ﬁ%tt{) %g;% tﬁl’?ﬁﬁljleé we&mtafo%ﬂﬁﬁ%gtg?;ggﬁé?egﬁblg the anti-

infladf@RbAA dngl is é’eﬂ&ﬁ&ﬂ fiom tthe giaup ef ahethstraxaiestar ANFo® @mngbonist, an
on the age, weight and condition of the Fatlent bei ng
1nteﬂau§m-bdecep@m99]agwrﬂi adsa gferaide More peafenghlyathe sotiopiaggptory drug

is meﬁ@’ggfaftegﬁggaé(théra or mﬁ@dél‘?sto%ia a% &ne%c}cfn‘ngﬁ]t &f thE hr?ventlon the patient is

psu on in osone
remsfan@fd)ﬂaﬂfoh@ka&éor ¥ UPLARISEMRAS, T econ‘ol nant cel I's

capabl e of expressing the conpound, receptor-nediated
[OOIQlﬁjocyt dsirioug desetment protogels gm@rewgmuMa ope, g @ combination with
of a nucleic a

4429- 4432
ama&@“ﬂ% S T petnig e B Bf Faet srgpes Af xSiriscifiadn the model.
The ﬂ'fod'ef‘lte'bﬁﬁiﬁ%é 188 ihPadt bl Greatitint 348 (MPhor- ét@i‘o‘icﬁiflj aht@inflammatory drugs

Intra errral I nt ranuscul ar , [ ntraperltonea
(NS AMs; avgnoislometiacin.a (o Ftaneraept, an aspduble elpbel U aTNFzghreceptor, (3)

metfia AT LD SRR G M B AT e oL Baipra, an T
redeﬁto@%htagsmsMLﬂlR%?f ption through epithelial or
nmucocut aneous linings (e.g., oral nucosa, rectal and

[001i02|l est | farh thesanyals @pken)e based) op atsgaedplsacaioagmolecular activity,
t oget her Wt h ot h I
ot GAFRUET A e 2 YO AR o esmen. T
detefrhm@&lde Repeiesice P |tﬁnd—@epeﬁtld§rﬁdtaﬁetlérhﬁl daigpaokire nissoefated ‘with the
the invention into the central nervous system by any
clinisaliy egspemended periodie deenyimiptsiralientws ofpred samilation results based
on t%@t 1ﬁlfcgf§@e{1ﬁlgj G Qe 1 5%\6?9[51511 @Hl:éﬁtra'tlﬁh &ohti uga%se with an
y an intraventricular catheter,
equiexlanpdetym airéauitieg tHeocave GAEL\) (mlet druthBcboﬁBe aﬂlrﬁ]]ia‘agm results for the
reservoir, Pul rmnary admni s can .al ..
two efifieBspb qadnainistratie, Suahlss gy “Binifelih Beprdon g simplify
pres%;ﬁﬁt%ﬂ af féQFlé %g n‘?ﬁhaﬁﬁ Q3R5ibA FERIRM to PeribBFLdARhis@Rion, results
er apl es e aspect, the invention
discypssed helem arethnabn’ah&o&wdaSa tlngraay sinpglgtionsne synpt om
[00@%} r heu OIb'(gl %IEC}:Q the asd n%)({/l SI 519 dnr]egllhs %rrl P9na" implemented

agoni

molé¥lidr-dcRi R MFBE Q}Ed{nﬂé USkah &bt R hloRBled 8 Wiktlng Bed A@itailiding TNF-a;
arthritis. Preferably, the anti inflammtory drug is

any sebsequad c&mtméygmiq@laofcaﬁﬁmodm@tlen er qikpr measurements are a
secogﬁérgrggc?}{semnge qun tlth S%Uu{c;ﬁoq Hlé Cepatc 1¥ﬁ almgfgétﬁér ?1'1%91 Q direct or

spedlﬁecf‘"@ffgélt seEmhercenalrh refifedis dlfd%ﬂ?llﬁ@![@neritéd @i€each therapy are as
enbodi ment of the invention, the patient is resistant

follaws: et hot rexate or to TNF-a bl ockade.
[00104] The primary, common mode of action of NSAIDs is the inhibition of the

cyclo-oxygenase (COX) pathways and synthesis of their downstream products, especially
prostaglandin-E2 (PGE2). The model implementation of NSAIDs is based on in vitro data on
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[00101] Various treatnent protocols were sinmulated
al one, or in conbination with antagonismof H F-1 a
wa@ewswsinyd The effects of several therapi es arBCT/US2004/039484
represented in the nodel. The nodel reproduces the
the dospalepersient rrdrahltmmtbw\NSAIDs)oanGEét%'nmedtal in macrophages, FLS, and

chondGicyies o RIERUBIR ot erBey b8 1 Restant GOUhER dqywith serum
AUCTE‘JIHQ LepRie eififhien 40 BlauCRERIVEd CHiHS al @ofing schedule of 50mg

nmet hyl predni sol'one), and (5) Anakinra, an IL- 1
1ndomﬂnpmoadrmm&éggchpﬁﬂlyélthfP%‘}ay [00102] Each ther apy is

001 8P! ST o) IR T-o oy

respécttﬁel&? aRMBasIed a§ binditindRgitalzihg Golde TE- ddeﬂ"ﬁé Ibiﬂ@ﬁfng of these
t he |g}g ortance of tinme-dependent varjation in drug

agenés po 3 DFen: as snsleleeebing eppropraate [viahieg by pmdétgofﬁﬁ% pa@meters of each

ol 5L R RSO QB FSPEE o I Pt

the diférefcesiwtathe bRIAIGR MHdatidsotiationtdtesusslicloge Wi th an
equi val ent serum ar ea-under-the-curve (AUC) net drug

exposure Simulation results for the two different
adm he d son n 1
or derit[tﬁvr& pl |ﬁ§ p}%{'ﬁ@ﬁ]ﬁ)}\gﬁgf r"%ﬂszzwt?gé &bj‘WR]Y t8 1)
elimnating transient effects due to peri od| c
whel%dng,,m &rlstint OMassé @RI BetWlésnGTITEH Adreypoar € based on
CORL LD s&@ﬁﬁ&ﬁ’lﬁe@e%‘hw-@@&ld TREIP3] The
! ik 3 gn AW AR gtment s resultlsfromthe
act Ly r exanpl e
Et ; Osr;glenn{)ag@#%gﬁggﬁ Blgyfﬁf% d _neutralizing
TNEYE .ﬁ{;\f bs & Sﬂtlra &83“ fﬂ%’é‘? bl asi a,

Wb T AT SR —
with@ekdnY AUMNGnR: expdbileeqhfvaRnetothhtefchicRbd SRACL fld)&‘xgg sdhb@st of 25mg,

of Etanercept. The effects directly inplenment for
admipdst¢red bgrcapmeousty taice omeokys : [00104] The primary,

[OOIE)mTEy C%%g of Ctilsr%?)bo@fdmg g{nﬁngsb %F | nh b' ! Idé’ta tﬁét quantify its

diredthefetts ﬁléﬁ@ﬂbﬂ[&ﬁuﬁhﬁuoﬂés pRGIdMd ﬁoﬂé[db‘{abﬁwnaﬁlﬂiﬂﬁlﬂﬁﬂ of T cell
CGE2 e nodel inplenentation of NSAIDs is based on

and &#Svpxzoﬂléera@nra wedipfer gyribets paidaprptosini i adddfiprpyto account for the
1nh1bNE D?feaf fP n%ﬁ@?é#ulfeh%f‘ bg‘sc{lﬂr ﬁff&B{q&g Véc?car e?{lﬂ)n a reduction in

YOC atl on res ts presen

totalC&Rf?ot}lelbl adivsionupietecdles eexprdskios €ls LRoAKpIdmegted X pSintlation results
UI vaI ent to that achieved with a do schedul e of
prese ent9s et amatanh CondPRy deser with e 3 drygesxpesyg equivalent to

that bPP &93?1%% %ﬁ@ﬁé GERS 5 ?@%gl}x/aaz laﬂﬁﬁrﬂg@reﬁ%?gﬁ nous STNF- RU

and ant respectively) "are nodel ed as
[00108B1hdi ng Methlylpesdhisalonzi isgrepodsaiteeé TiNRhe. do'Eheieber_rciénh guafulation of

v YR raie e et SR ES o ot o

functions are not directly modeled but may arise from altered mediator-dependent regulation.

Simulation results presented are for a constant continuous dose with serum AUC drug
exposure equivalent to that of a dosing schedule of 5 mg methylprednisolone, administered

orally once a day.
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nol ecul e. The net binding rate of soluble receptors

(or anti-TNF- a) to TNF-ais cal cul ated as the
walkdosesInce bet ween the bi ndi ng and di ssoci at | POT/U81084039484

as follows: -[TNFa : STNFR] = [ TNFa] [sTNFR] - k [ TNFa :
[00169NFR] Aegkind) likk endugeneusdL-1Rwp ismadeledhs redyoiog shd iompact of IL-1p

tween sINF:R and.TNF- a.constant, of di.ssoci ation -
on i ADER SHREI RS anATHRES AT OEAEL BbCATRRHE s gotfective” IL-1p
conc%ﬁNtﬁﬁioﬁl\éﬁaﬁlaE SERI Rljuste@ e Sttt fof thelitnpat €6F 2@hdddl réceptor binding in

-R [TNFa : s TNFR] = concentration of bound, ) ]
the prosgpice odsthf (0st@Binegusoncanyation of Ireeepirexdagondst apionlefion results

a.constant continuous dos f C .t h seru .
el B enean e Sm08 ford vt BSETREIG Molleiosavivatent o
that 805 U6 SeREENE 8f C60RS MRakiafiThdthbigered sshdetangpusdey day.

twice a week. [00107] Methotrexate therapy is

[0011 8| eneSirewlatiens ebitheelicat of treagneniton the aroggersion; giyrheymaatoid disease
. i f i . - of 1.0 . .
i SRE R Bt S84 o MR M A PR AL B0 ot pent o

one PéRIvwitlRuatriefthentROéstiblish Sybakdlasiia thanddap ophastither bo treatment, a
addition, to account for the inhibitory effect of )

currers fiFaieak RISoh oy a SEURREPrpiosel incombinaiion yeith HIF-1o antagonism was
vasc rization, a reducti.on in t.ot ndot.hel i al .

modffif BT idelitiond v NP atdhlifly JpofRifibn & HIF-1o: activity
ing T &bl Qbpbe it SRk 2SR RicR drefeBert Ohafinf® tbadtEd effect of HIF-la

hawé%ﬁ?inuoﬁgmdose Wi th %erun1A8% d?ug gxposurg eHeet © *

activityuwinvatle hioldgical pedcessf (i tiboSnos) likelf echx] effeof,” whidh is the estimation of

the rggésl\g; E:gptgggqrpgtg{)gﬁg-ig ag’ég‘ll}ylé g%ﬁ&ggl%(ggclqsipgraﬁon the in vivo environment
and %ﬁﬁﬁ&‘éfé@ﬁﬂﬂ“ i1 AU AR L EARYAR OIEh S rbithfY ¢ g‘?&’dv@stt Qbcumented

synthesis’ ratés according to in vitro data. Effects on
effecitthldng delcbndideratioropessirle retmndaticisscwitly othed giretdinsuThereffects of the

rise from al tered. medi at or - dependent regul.ation. .
st P TOR (e JEH S (FRGBHE Ui BIPE Grticpt SOt apantis on synovial cel
densﬁg%a MRS ARSRdM Il v aRBH SR AHGHIr AL BX3p0S UT €

equi val ent” to-that of a dosing schedule of 5 g

nmet hyl predni sol one, adm ni stered orally once a
day. [ 00109] Anakinra, |ike endogenous IL-1Ra, is
nodel ed as reducing the inpact of IL-I b on al
cellular functions. This is inplenmented by cal cul ating
an "effective" IL-1 b concentration that has been
adjusted to account for the inpact of reduced receptor
bi nding in the presence of the instantaneous
concentration of receptor antagonist. Sinulation
results presented are for a constant continuous dose
wi th serum AUC drug exposure equivalent to that of a
dosi ng schedul e of | OOrg Anaki nra, adm nistered

subcut aneously once a day.
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TABLE 3: Effects of HIF-1a Antagonism in Combination with Other Therapies
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Anaki nra None 82 55 90 54 90 60 anti-H F-I (Il ower
maxi mum effect) 65 44 73 45 68 45 anti-H F-1 (nost
wo 2doslog37amxi mum ef fect) 45 34 51 36 47 35 anti P¢i/BES1008039484
(upper nmaxi numeffect) 29 24 43 29 29 24 Steroid None
[00188] 59 70hé4esdits B8 thansimufation|in (4 typesal rhexmatoid eftheids patkait showed

05 51 anti-H E-l. (nmost,likely maxj num effect
that Bfockipes G 2oa SRt it Podifed, o[ B _S“if?ﬁ%? r@n%fllf‘%%‘f'ﬁ‘“zl} receptor
-antagohidt! sg’één 24 APk fan TmPRo9t BY NANMLALoRE hit tliki¢aP8utcome by
conpared to untreated patient c.d.r. = %of cartilage
reduciegreaddagodegradationsbyc dmpa /6% tud syiavesrteet]l hyperplasia by 35 to 71%.
. Jpatient[00111 e results of the sinulation in a
Slmlfa;vf@fp gapimeRe M’h%t%&dl%ﬂ Wpitiop an ﬁ%&lglémw% HheBelbAge ate, Etanercept or
ki LE. el N e ' i i _
o SBREALO0 S FanPplidibnt S0 HADLE FURAH L8l KoBerpinia nd
cartilage Megmdationathaticapas\be atlhevadheitiratmondtteedpyr i ti s

clinical_ outcone by reducing cartilage degradation

i .on by :
[0018Y ¢ o 7dumairtiony AbVIIHT-1¢ o PItAERIAER pity SORbINALR Mty stgndard  anti-
i ‘. e A i o
sl o Bhtonts AR BBt Aotalt ot BB s oo of response simila
to thsttiamaiotimakbmethoasx atetdsydrpivedratisntl OFie,effebig\ws tiohesimasaistreatment (or
in synovial cel] hyperplasia and cartil age degradatign ..
lack phigpateigA 4R apRetiRtfiralrdBsisipTtP oAb K aRpYys off By cell density is
. ! ) o . . ik -
oSBT BRI ST bR s aciviy
additi@s it tadniinip@dtioandf ae\isetleukia-1paicesion anfagoEist)3acie as Anakinra, can
sim/lar to that in a_norpmal nethotrexate-responsi

imprgyg fherhieunpigidethatiscligicat pucampby Jedieing entipgnde afation by 55 to

71%:cﬁﬁf(s§l{ovﬁz{lec%l lhdla %ylﬁ th:‘{ﬁ/%C}at Budr&stin fygrht c&ﬁBfnﬁié&n therapy

or six nmonths On ‘synovi cel ensity | umari ze
comprisin@HI®- 13. anTdgenisesandtagnifistritéonso fimdtAdtrexatestb awrethbiiedate resistant
.blocking HHF- a activity in addition to adm nistration )
patiegt o3 ARPOVE ethe; ﬁh@maéaép%hn%t%@m squtcogpg rhyageducing  cartilage

| nra, ] 0 .1 heu i FLES,
degriPRh R SRR PACK RS 8 LR, UG b Srcisyed by T0°-La
antagonisn® of hiéiecibxai¢ndataént Gdre. NXP @il & 8jpacad YhelitndtGidaffHritis patient,
I nteresti ?mgl y, a conbination therapy conprising HF- a
treateantagyothi B -dprdemdeganisns tin soibmagion ngtth ditareteapé oroa teroid, such as
thotrexate, resistant patient can. nprove th . .
methTReiitd T SPOWF ARorEeset th el el el lage degradation
that Gadbbi be@Biced aghal meibtA&dpypynovi al cel | hyperplasia to
a greater extent than achieved by H F- a antagoni sm or .
[00143dt hot r eRG+@ neplaalizistherdpinschavadepdpme increagpighaimportant in treating

r heu o.d arthritis patien t eat t . wit F- a . .
sheu g AR RSN B RO on R A pirpptold ol patients i
to achie®E A diniSMS i AsnoRE REbOERAD TBOF-8NSutBNANS 16l86Hi8@SEhree potential

in synovial "cell hyperplasia and cartil age degradati on

classes of TNF-a blockade resistant patients were defined in the model described above.

Synovial hyperplasia and cartilage degradation are differentially affected when TNF-o. varies
within different ranges, leading to the identification of three nonresponder classes within the
current model. Specifically, patients with low initial TNF-a activity show decreased synovial
hyperplasia, but minimal reduction in cartilage degradation in response to TNF-a blockade
(cartilage nonresponders, or CNRs), while patients with negligible initial TNF-a activity

show poor response in both synovial hyperplasia and cartilage degradation (double
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t hat cannot be achieved with a nonot herapy [00113]
TNF-a neutralizing therapi es have becone increasingly
wOp@snsEat in treating rheumatoid arthritis paPCEOEB04/039484
However, roughly a third of all rheumatoid arthritis
nonrpepbhéers st DNRs)! c\leectvtiveky, ssufficrint abutyaligatyor 6 TRt in patients with
response to TNF-a neut raI i.zing therapies. Three
abmﬁa@l&nm&h ot Eesistaat develsyel sl or laghwty gdslds AmPrysmerhin cartilage

degr%}ﬁlﬁgn ﬁﬁf rf)eogg nr%sﬁcﬂlg? nl}ﬂgglgp%gﬁglﬁ' ?tﬁ&) ﬁﬁ?s\l’ae n0§¥é18¥1'1(?elrs or HNRs).

asira car rad

Mecﬁhlﬁsftfééﬂyl tih pltidhteivite a6 develiasT TMVoRrheafagsid ‘ddséiﬁeﬁwas perpetuated by
different ranges, leading to the identification of

mcrqamde@twﬁm :oé @b@m@rmmr@ﬂ%g agfiating pethways (4.2 nE DO digation), reduced

actlvﬁﬁ ec r ea C?Q r& % h</ gr érI(f1\’\’l ds)in Lid g}lxctréralélelz@] gct?\ﬁ{}} St Iié/gradatlon—

pron{o@l@igfcsztcﬁtﬁhds MeGaNtLipg N&ﬁ@paﬁcﬁhg @anélﬁs k186 RR&GW& Algered responses to
TNF-a bl ockade (cartilage nonresponders, or CNRs),

othenghptapics sti¢hean 1§ WiRa (datrest ﬁ@@"m)e initial TNF-a activity

00 47V PoBaicaESPRRIE hectiRotia SO 2L SNEL Bomopiged) - blockade

] @%bléeh%seﬂ Bp Wid Flféuﬁﬁm&‘ %ﬁg g@t 1a%n0f slﬁpﬁau iof HIF-1o

pati ents w th abnornma high or re ant | eve

antagdsn@ iR ¢combinayioly M&ﬂﬂsiandaim ambRninatio teatmdtagea TNF-a hyperplasia
deg radatlon but_ poor response in_hyperpl asia

nonrewpé@rmew # shighily B HarenspasierRiEsFPonGE dhaning Perglal fpethotrexate-
resp%xﬂn%géa'tlgﬂtt 51“?{{4 éftﬁecltso X\fE éhg\égluﬁm%ﬁ tljél\ﬁn%)’t éé{‘l?\%% &' %ment) in a TNF-o

Seé was perpetua y 1 ncrease

hypegplh €4 RatRspondeORh 3kemasaths vakimyigath ety #dartilage degradation is
CD40-ligation), reduced activity of anti-inflammuatory

shovayinolabifed. [The gesultqf of theysimylaion shomed Jbaf capbinatiop tygrapy comprising
HIF- i%%nggggﬂson do a{H) { n gr} o%( Ttk tréxa 193 H‘Jg Y %)locka resistant patient

g pa S0°Sh espo Yo'e8

shov&teﬁ A4 hghrdvegdean '11?%11%1&@11" oﬁﬁ:ofn'e ésR@orﬁﬂﬁ%@ t0 OltIIIET'&V\QHtagomsm alone.
[00114] Patients who fail to achieve a significant

Howewrn cembinatep ofi $HFtlax diMEg@nisrh m&aﬂmnewppteslb{iﬁ{aaor steroid treatment

apl e subset he rheumatoid arthritis popul ati on.
can 16 }%kﬁwnsrlahp%fm%ﬁ% ﬁ%lqs ﬁ“’%"ér?ﬁﬁ ag5 dgrafalipn rates as compared

t nt "

o USRI BRSSP TR gy iy, paiion

adm@ii;trfaﬁbm off aif éneeloslantlhagceptor aantagonist, such as Anakmra improves the
trexat eresponsi ve patient. The e cts, of the

rheu%lamﬂ? arthets clinicalaiicoms bygeducng pw@éa%qeﬁgyadaﬁ% byNE o 76% and
ﬂp%hia r for six months on synovi al
SynoglléFFélgié Si f}ﬁgﬁ%ggg(???lﬁage degradation is shown in

[001T5b| e 3.Ad hmtagesist tof HIF-lheactivityl aid cinotkovimt-thb@hatoid drug are

conmbi nation therapy conprising H F- a antagoni sm and
admiagRaTe SORGRTCBHY fC REIEAL AGRHRBIRiOTS apdF CAnGHsaRY pdministering” a

r t en |
used ﬁet%lﬁ i%@fud@éatah bm nqtgxtﬁ?%%g“ &?a%ﬂ%%?)\gelgﬁn;% ag: 19 t% rlllnﬁaelnother disease

mod Vaﬁ‘ﬁkrh@@ﬂf@toﬁtﬁﬂhig’l i fadididtude, SuaNbhaoRRi ex@inpld, in a pharmaceutical
anercept IL-1Ra or steroid treatnment can result in
compasifions O di sglutian, | oth g separalsi epraprIndswaiche as.t for ag@mple, separate
L a

pharfif AL o A & MR ERRE G el BRRED O Rincousty, or a
diffeeh€ titrie®But Aot so distant in time such that the antagonist of HIF-1a. activity and other

disease modifying anti-rheumatoid drug cannot interact.
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adm nistration of an interleukin-1 receptor
ant agoni st, such as Anakinra, inproves the rheumatoid
wa@eaknsi7us clinical outcome by reduci ng carti | BOEUS2004/039484
degradation by 55 to 76% and synovi al cell hyperplasia
[001B¢] 32 t RephedlegsOF1ths rowta ofntiagusiraionofelddidd; te atsgomist pf HIF-1o

st R A S D Tl s Gf ey accepabte un

dosag B FTbhVerARRhNMS Bl RowR o YRS gha%{a%kﬁﬁdan Gh s&glseffecﬁve but
adm ni stering an antagonist of HF-I a activity an

nontaxiot quantii efetheecantagdintsy iofi gll&ntd actindtymand othed aud-rhéumatoid drug are
adm xture, such as, for exanple, in a_pharnmaceutical )

emplaygp dstheitisatrasnt; The antagpst of o lFaks adiyilyand oghsmgpimbaymatoid drug

C 1.ca .

oy e oA B0 SRBALERRYBBLIREAI ki g ety

Paresierall dduniaitation ifcludds ditichemedts, tintt@audeular N @itradermal, intravenous,
distant in time such that the, antagonist of H F-1

. . . . . . a
mjeckiop; dieelly Apa the heint and ethse afpinsiAtvg raetheds keQipminfhe art. Enteral
3 . i t 6 S -t
w68 bl LEIRE, b OREY RO St (DRl ol
sustandd relebse capsules, leateriarbated bepsutes opitls, growgless; grahates)doaitiegls, and the
. _into pharmaceutically acceptable unit dosage forms by
like.conventional methods known to the pharmaceutical art.

Angef f ephhMAa&iitticAPObkbSitigH@nt i ty of the antagoni st
of HHF-1 a activity and other anti-rheumatoid drug are

[001?‘7‘?! oyed i Rptdi&ith&AVERAS F&%&":ﬁ&g@&g &t m@hyufaliirihe @ drug useful
activity and ot her. anti-rhaunat oi rug may be
for weatingr rheninagoidcarihmitist #r edwemt-dbicwked amiwlalor The drug is prepared in

rent e |y in adm xture or separately. Parenteral.
scoolyfii Etr bt FrA pL AR 4R B aY e 1 ARG Fitable for ora
topidallt FAHKTHRAL  +dtal 2SN GHiSalatioR] EFdrkRBrafll fifEiVetohd)t thtfa'f}ﬁlscular, or
~joint and ofher adnministrative methods known in the
intrapenitondgahy asinzihistratiomiapd tla liken Detaileddmudansb fert greparing compositions of

sustai ned rel ease tablets, enterigucoategntablets, . ,
the &%Vﬁgﬁ?%s?resg%%@i E’é(d r?flgfeélgés etocilbes lﬂl%es,ore gt.erﬁgltIBBandRemlngton S
PharfRB&CESS , Sdbhdes, PEISHE] By g MKk _%blmh%tooo NSastAN B AL 1€040. The

like. G Pharnmaceutical Conpositions [00117] An aspect
pertigentpReions geintenoptashhees birsethsaee.of manufacturing a

ug us I t ting rheumatoid arthritis.in.a.

0018852, o7 Ebt e s FFbl s JEATLR chupled. ot Brding advantages
in catdoictiaicalesemitgy. K Mhwnuinitoddss! wbilarconesh il ité@stetBined quantity of an
provide a conposition suitable for oral, topical, '
antagonigh sl fal ¢ acteitw(caloplatadntoapradien thepdesitied caffect(s) in the setting of

I Ngr QUS, LNt r scul.ar r_ipntraperi,t oneal
weac A ANERRY el Ohr STRR R ey B RS RERRREagy woctul when
multiplepsTsinde ¢esepas ffdctibsal @osdsh reirbByi8FHdI toAcKiEPe HRURSIrddends. Fither
reference to the th or 19th Edition of Rem ngton's
of thesedosiiedorme may have anseificatimahpisie dictaied he ondisectly dependent upon
4hl i shi , . 4 e riinen .
e G SRS e 552 BR B AR, TR R PBlenic et 1o b
achieved, and any limitations inherent in the art of preparing the particular compound for

treatment of inflammatory disease.
[00119] A unit dose will contain a therapeutically effective amount sufficient to treat
rheumatoid arthritis in a subject and may contain from about 1.0 to 1000 mg of compound, for

example about 50 to 500 mg.
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[00118] Unit doses or nmultiple dose forns are
contenpl ated, each offering advantages in certain

wa@boosioszh4 settings. The unit dose woul d cont ai PCEUS2004/039484
predeterm ned quantity of an antagoni st of HI F-I

[00126} i vi t ¥n calpeefbmed cntwdpmendty dlke tdreg dufs thee dnwsbfien t i sformulated in

in the.setting of freating rheumataoid arthritis. e .
scoofgfngy oG THULE PR oL o WU 4y IS i g fo intravenous
admMidtatiBh & Rim&i Beln@s dI§Rall Pl pHarmeddu@bal colap&Stiod! for intravenous

required to achieve the desired ends. Either of these
admihdstiatign f anenrsoliiagnsh v estenple c isbiopét iagneoushhuffen: eWhietst axcegssary, the

Phalgb%g?l{ﬂgggq?gcé(%sﬁiogsggﬂgggit}c:ljlfcgnlﬂ %)?I?Dégﬁlgg ﬂage&ﬂt alnf]i & local anesthetic such
as lipAddalreUb ¥hsd pah ap et dite fthe edjedtonbEenshilgviag ,in%r&ﬁelﬂ@ ¥re supplied
e

__Tlimtations inherent in the art of preparing t .
eithqyegepiraisliapr svrgsbiogathenin upis alopagst foom, foif ¢xammie.oasya dry lyophilized
| sease. [-00119] A _unit e W tain.

powlyefandict e erireafribon 3 SRRtk G Sntiflr p aggp ampoute or

sachetie Hidabihgl tiey dudintity Sf Adtiva agellj Wiicraathd coBmpositiohads to be aiinistered
about 1.0 to 1000 g of compound, for exanple about 50 .

by infsEg itng bo dippnsed With aaf fusin ko FoRtwaing tstaile phgrmaceutical

gradgfw%tgxeml DMRBT tard %hef Q&H%%ﬁﬁo%dis' Mﬁfsfé‘i@@ﬁ%qg}%ﬁ& an ampoule of
routine procedures as a pharnmaceuti cal conposition

sterikcapeetbr igectiontor aukmoesm wednbvided sathadthetingradients may be mixed prior
bei ngs,. Typically, pharmaceutical conpositions for

to aqmipisEoebus admini stration are solutions in sterile

[001'2%];[t oni gLA0MGRUSE B fififentWiCER BECRRRRIYed bBCneutral or salt forms.
phar maceuti cal” conmposition may al so 1 nclude a

Phargwicentidally i aocepéapda saltnihcludedbade fommsd heithh enivus Isuels as those derived

| Lgnocai ne to ease pain at the site of .the injection .
fromeBARERIPYG DRPRO cehels exaliCe @t fd g n@pd thos? formed with
caticlBP 34 ek Y tHoke NierREdt B8] N@HinY) Poiabsittas a@8mbafu, Efkium, ferric

exanple, as a dry |yophilized powder or water free
hydrosives nsapaonylaming, thiethytanioel J-gthylemlieaetbansl diisfeding peorains, etc.

[001221 ?Cgogl&g ﬁ{))rrnpsac \21}1[ ﬁ@%e&%%}%%%ia?ﬁlgﬁ&gge ?o%;?]ﬁ;iéhy a (s)&itable formulation

as aACRbEHIBILlaBIbt, DY bubdl 3hBIBE, dapsuldncabet déIHRE NGSendionh s@fp, trouche,
infusion bottle containing sterile pharmaceutical & |

wafeyr logenggaend ths lilke| Geaeralifiethe mesé staighidanveard foynanlation is a tablet or

m ni.st WYY [ l.e a terd t-er .
o PN, B LIRS S B8 s
formulg o aesrepdied inbg coidatet With arstdndarddbimilatifigidchifiques available that

00121] The, drug of the invention can be fornul ated as. .
mathe ther eiarasterisiey of dhersOmpRBdniR dift PEAPIEYts AveERblg Hog formulating an

app%@#i&%‘%&?wg those forned with ani ons such as those

Ive rom hydrochl oric, phosphoric, acetic, oxalic,
[00123] t ar i Thacforta, mey alelivand dongeend aapidty v tray bt i 0eestained-release

such as_those derived from sodiu ot assi um
PrepaFAYOR; hie CRpOrmay er?rpc%@ ﬂ%ﬁ{y&gﬁwf BERSHiR Ve, compressed
into thb1ek ¥t e inFé%BMé@Wiﬂﬂ%é%ﬁ%@Qlfoo@ o3 tdtlir-R%se into the diet. The
procai ne, etc. [00122] The conmpound w Il preferably be
percantape bf ther fachl combbsitiom and shei prapdratidnsrmay, atficonrse, 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 compositions according to the current invention are prepared so that an
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as an ingestible tablet, a buccal tablet, capsule,
caplet, elixir, suspension, syrup, trouche, wafer,
wo omwsngs4 and the |ike. Generally, the nost PCT/US2004/039484

straightforward formulation is a tablet or capsule

oral (dosaievindtufoirinycontaigobéteeen aedut e st ghatt Sd%aby aveightr@w) in dosage
dosage ynit")._ Suitahle fornmul ations are prepared in

umtsa%@@ﬂ%ﬁ’&b”%}’t%“gl @Qﬁ%r d fornul ati ng techni ques

[00124pi | abhgetshaibleabehulitim 6Ma 3l Roksdei &St Rlaytd®d contain: a binder,
conpound to the excipients available for fornmulating

suchaas gmprtongapmﬂe mmposq)mm siarch,[ 9@41213] swiigtenfrgr agamggy such as lactose or
ver a CO

sucrfis e U B By SR, TR AR aUA s pdubricant such as

magBEShASRArdté) ¢ ﬂh@bﬂng’ kudiPi besRPSIt Coil BRWikEreeedidIaHS dilte. Various
into tablets, or may be incorporated with beverages,

othef um@brm& mayHeriwpssat asmoatma er tﬂ @tiler\wmmpéxfyz &t hysicat formeof the oral

ol SOFRER 8 B B e e 508 S ot

mayQontdie tlYﬁtcﬂﬁ}iouﬂﬁ feeoski Rad S\iréb‘téﬁmgeagni thedalBind ﬂh@ylparabens as a
anount in such therapeutl cally useful dango& tions is
Bt

presgiyetive hatdys afl dlaypengios gy mleriabatiy gyd be pharmaceutically-
It a [
acceg{a% z{tfdgsgtb%?rgﬁ enggﬁg)‘? c. ﬁ:ﬁ:? 11@ o@gl}]e:) ng%%oeg(g%ééﬁ% useﬁ%l ay be found
in tlmnhﬁteeﬁthbahume of &Remfln@orﬁ fﬂleammce%% Br;acm gh®Phéaddey,” Mack
. I.n dosage units wei ghing between 5 an

Prinfipg ompanndasion by ec¢ Bt IaHY ehangers gﬂ 9§rf8T a gﬁlé?ag@cussion-

t ma I 0 e
[001? rgL ac aﬁrth% %g%%c?gaﬂhcg: orlﬁv‘%tng?c U{egt ﬁmgfé%%% ehi’ ﬁréterally, “&
intraargmmisty sintrhmascull aatyt astfa\(mossly,r suﬂmutademsbt eqr attenpgntomeally The

ents.such as corn starch ic acid,and .the |.i
cary? B R BT O SHEI A MBI, i LBPHE & GRPFFLR Gichygt containing,

for SXARD1E BEBREHETNEr nd?i-#ol@xf sOM M £ B AR nfktutR@héreb€ or oils. As used
Various other material may be present as coati ng or to
hereot Hermérd or r‘famprﬁnu”hneqmis)aslvhaaﬂnammmlbf aqmptabheaﬂamscafg?emplent and
e unit na ated wi

incl egfj’@% raﬁ{) Bcelﬁerggﬁwr%}/e ég?r% o mi 1% é)ﬁfltélilg{h)t ﬁlg? mlcrg'blal agents,

ﬂ%@ﬂ@?&%m@ WGERS L aliidrRichaediih S théﬂ@ Nhnd AR Mk, a0Be use of such

propyl parabens as a preservati ve, 1%/e and flavoring.
subsnm‘yemcb theaagentsi for z@grrgaq:@uqlwllyeactlve substances is well known in the art.

ceutl cal I t Ly o .

Excé) g I)in{Tg an%é:{)% Ly Q565 #i rﬁ%&lf {)Ia{lp]%ﬁ ﬁ? %é(%@é%lﬁé% éth l}léee ?,Ct}Vﬁ ingredient,
use iRYheRgHehniel Béimpﬁsﬂ;ldﬁ% Ri doategitbd. e MdreoverpbtheRenkuglanéntary active

The Science and Practice of Pharnmacy,” Mack Printing
mgr@sbmiaﬁyl alpyBe BigorpopRteds@go }bﬁrﬂmabmramsyl%lhapt ers 91-93

[0012‘3{/6)‘;’]l ti f olgr? Lrﬁr{élmgl P ﬁllég:%hﬁﬁu?er eg%%] T e&‘? (frjigj]uﬁgnt%letd@lﬁents such as water,

ethahol, r@mr&iuhﬁmd polyethytese lgl;&bl(;b, varidbusauis) oam;ll’qr mixtures thereof, and
subcut aneousl interperitonieally. The carrier or

Otheé&]é‘i%tt‘?tth%ﬁe Sﬁ&l@%‘? thetarki xture can be a sol vent or a
[001‘%”7 per sipyg gﬁﬂh#@%ﬁ&@tf&lrﬁ‘é Si3abledor grfj@(ﬂml@ us MchiiéSsterile solutions, -
n- po

ar or ar solvents, suitablle m xtures
dlspeismnspémulsabnsglahd steﬂhe poatbrd Aheifimal formrrivest be stable under conditions of
manggap;qrgl %gt stcérggg B ggﬁ%rrgaﬁleuhnglal | %gé:u%cala c!rren 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.

Alternatively, a slow long term infusion or multiple short term daily infusions may be
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i ncludes any and all solvents, dispersive agents or
nmedi a, coating(s), antimcrobial agents,
WO s@slypaed hypertoni ¢ agents, absorpti on-nodi f yPOTUS2004/039484
agents, and the |ike. The use of such substances and
utilizedetypipatly dattiog frmad rtadedayisc dilieynate day er doting anesesvers several days
V\@H kn.?.vm in the art. Except insofar as any
may asR\Peitiishl media or agent is inconpatible with the

[00128f | ve kpgiledhRbableUdtutions bRepRPEH It BEGIRORIihE ANdongound in the
contenpl ated. 'Moreover, other or supplenentary active )
requiredyastiughingo cane il BOTHEpprapGatpciokiteats tonwbiahhethe; mgredients, listed

co sition.. [00 Sok yutions. of t Q ] .
aborSGEERUIA P P oRERg B et anah s dgeq ay BRI s injectabte
solutfbnéC 8FeOlprepatedUby iRGdrpeiativii ehe EdfsctindSin tNare@iifedOambunt in the

and/or m xtures thereof, and others known to those
apprejuiigte selvent wilevarious offpp mErediqme aprequived edleriiaing parcggures, such as

Uit abl rani. i.c e ] Lt | .
sttt B Fol®Y. LPENG SlPeshs sfinog hEtnfufg il bifiSound into o
sterifeordhiiditl sthiddealsd adtt@iny faedismasioh hedign @hd etehacédiother ingredients
.and storage. Furthernore, the final pharmaceutical,
as indigafdnthovepdnherasst et sigalerRIVdsnthgAIFisIFS meshasisfpeinde vacuum
cryis G £5O8 Bl PP S bl MU g Dl AR, 1o
[00129] r avefwul casesithé fapleforinp aeadbtedomestdanstiadle and must also be able to
adm.nistered. Alternatjively, a slowlo rm i nfusion
pass Grachiy OB 8 STt op AP HE e s S oARed ey S GURATF MiBGEsLy may be
achi&véR! 08 lnhAnta il 'b?ghé p@BErcHoR e a8t ntsAr eREPRIE, F@NreBer, the use of
dosi ng once evefy several days nmay al so be utilized.
moldcQDii 28] paBliedate eoaiimgsesichbiselesithing thenprogere sgledivar eftipdyicle size in

.l ncorporating.a conmpou in the required anoynt iLnto
disp gt g e SRS D sttt o Rtk oom B Hiizet.
[00180P" edi PRBntidd TreRhARGKE AT goRAMW oLt thibldesRnEkis! hRY bé achieved
the art, may be added as required. Sterile injectable
throeghl the addision o€ ope epmewhnbiyni¢nebist pganis sueh as plalorabripsgh @scorbic acid,

i n the requi,red.anmpunt.in the ropriate.sqglyent with
parabdhsy (fehEiur S G i rloc o BERI AL B AN irgt! it ater the
tonidHyQREH U SifsarsSarGhlt@s filtration, then fol I ow
Typical ly, dispersions are nmade by incorporating the .
[001§bﬁ‘pounaﬂ Rripecitc smbpilingent,dh rr@wévwdﬁsghblm gdednstay e compositions
h - ; . i .
or b FRRSI O BRI, e G el Dby o cxampe,
and $ibe byl wap wfd@mitatidie 1pcadfiafusia dmidpo dergbrs ltosiealvasplivation, e.g., in

drying or freeze drying _to which, any, required
conjpioadiihaswaned dirsdng afton 12851y} BY dRiections dy mgans pha)catheter, by

: I - I i}
meaf 67} pOhRY o elacls 31 MBI BhpBleRle B oo, aon
porolhs)| dr @elatieeut matefifeingheiey membranss, sychnasysidestaheabredes, or fibers.

001331 pr ek noNsF atpberimdholheeeommosigrogan e Giveredin a vesicle, in
partiggilraf b GipboediBe @s‘%@tﬂaﬁ%ﬁ',eg’&@%e@d: BRI7LIY38,(16919; PFAPES al., in Liposomes

ectron of parti size i n dispersions, or the use
in the fTheripg roif hfectvdus Diseasé awst Gariceplopez-Besstemsndigdler (eds.), Liss, New

Yorly,tplpl. J.’:§3e-g65 (1989); Lopez-Berestein, ibid., pp. 317-327; see generally ibid.)
[00133] In yet another embodiment, the composition can be delivered in a controlled

release, or sustained release system. In one embodiment, a pump may be used (see Langer,

supra; Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201; Buchwald et al., 1980, Surgery
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[00130] Prevention or inhibition of growth of
m croorgani sns nay be achi eved through the addition of
wor@so0837abr e anti m crobi al agents such as PCT/US2004/039484
chl or obut anol , ascorbic acid, parabens, thernerosal,
88:507; Sauelck ickal., 1989a, Brighal. @éecbrfféﬂeSﬂdeIa anotlien elnbddiment, polymeric

o B 2 o Pt N e R B of Contot

RelcH&S ITTABLL af P Wﬁ@ RS, ECRENRres OMRRE| RABASFRS (19“731) Controlled Drug
|nvent|on locally to'the ar ea in need of treatment
B' N

2 Buttuet/Beksifry and Berfermanot.eimelaul ané Baby(edsaly Wiley, New

Yorka@po'ea b 95l ) RN, BB LI P8 1983 e
also ‘Lfeeﬁ%t g @Eetn%é 258196 f(l/985§>)’Dh1ﬁhhge§tt A19nnbNelRRA NS 351 (?989) Howard
cat heter, nmeans of a supposHory or by neans o

et ah,erWamosu@ﬂd 1061 88R))- Hai viey ardther fpmbqﬁmentn@wp@ﬁr@w relgase system

can BELRLTIR oINS e BB AR 28Ry, 4 dpmch, pancres,
and RABY dhiRbuirinROntPABASHIH OMNthe agﬂst&ﬁl&ﬁlsb\(ﬁfeeél gl, Go@dson m Medical

vesicle, in particular a |liposonme (see Lan Sci en
Appligaions of. Qaurolled Relgase, TFupst, - & PP hli,‘l%ﬁ)gb%gg) i ,Qt]@eﬁecontrolled

er,
rele%ggisg%e%gﬁ%?%%gﬁ%&%l %léﬁ%?q‘c@ Q?’ &EQ@ New York, pp.
[00138B- 3651 29%pR¢ificLepediBeiteshat rthe idongl of tlmmanﬂIYonSﬂ?a nucleic acid
encoRRECRIPIRGTIE, I HCIEt AR o1 B MBS ar P8 i @ramplg expression of it
e
e ERBESLLS ELIRSEg ot a24t B RS hSESS, S S o v
and SémimsteridgdB %o BRGt CecomesRafiracdludarg d.g., Enyguseldif ?Qﬁslrowral vector (see

I .
USTHEQNE i), o5 buitret BIEHamAT bYIRe 2f By siapaticle bantbardment (e..,

| r I
nAERORBI e, BRUTY! SR A B B ot P on vt

agenGy 0t bylaldedniReling stan linkageto zahdnwtwa—l(l@zmmlde GREhAs &vown to enter

Boca ton, Fla. 974) . d
the BRSRPFa B 1950t 6 s BPYaEDe o AT aS el SAy Al BEH-1868), et
Alteﬁ[ﬁ'ﬁlvas} afcRa heill @da be inMbdhr¥d 1ﬁ@élﬁeﬁﬁfahy(alﬁ&ﬁ&orpﬁﬁt’&ehthm host
and Peppas, J., Macronol. Sd. Rev. Macronol. Che
cell PAVAs forexp@syion, dvdhomclegaus vscombingtion. Sci ence 228: 190
(1985); During et al., Ann. Neurol. 25:351 (1989);
Howard et al., J. Neurosurg. 71:105 (1989)). In yet
angt her enbodl ment, a controlled rel ease system can be
pl FESYEBLES pr oxi mty of the therapeutic target (e. g
e brain, kidney, stonach, pancreas and | ung),

IOOIfséhu. ri Age éﬂlﬂw@gqua@pleé Argpropiisd sam%}wechws@afetgpéwr of ordinary
sk1llRm]gthe &P o%%”exa&ﬁbl@%%o%?d nboP B% 1%?1&%%'& gwﬁﬁ‘g‘ g%lhfélr@gntlon, as the

ease , supra, vo
examp)laﬂ nedrelg dproelde aspecifiy snﬁtmdcﬂogy ds@uhﬂsadderstamdmg raed ipeacticing an
Lan 99Q). [00134] In a specific enbodi ment
embwy"r‘é‘"re@ gﬁ@eé‘?‘f?ﬁ‘ 188 the invention is a nucleic acid
encoding a protein, the nucleic acid can be

adIR ni StE&h léi‘ N’Jg)\ﬁ%c%t%/’lﬂ& 8- é’lﬁSSI on of its

encoded proter n, struc as part of an

[00138P" OP" il ar nYgl g &reaﬁ&ﬁteﬁxﬁ&%sﬁ{e"@ltr‘é%cén?{coagulated whole blood of

healthy donors or patients with rheumatoid arthritis by dextran sedimentation and density

i
23

IV.

separation over Ficoll-Hypaque. The mononuclear cells are washed and further purified on
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and adm nistering it so that it becones intracellular,
e.g., by use of aretroviral vector (see U S. Pat. No.
wa 2@805286) , or by direct injecti on or by usePOf/US2004/039484

m croparticle bonbardnent (e.g., enecgun; )
nylogiwsiof 814 y plwpmdh)erenm, a@@éﬁwmlw@qsmqupﬁ 1§196). The resulting PBLs

{ { t
COGRT of LRy TS A g R OB 6P s B Y8 b pefore
use. MingdtyiaBid KBISSITIA BMiBphdchR sabsdte(GDATO" endCD43RAI Oespectively)
et al., 1991, Proc. Natl. Acad. Sci. USA
are igglated dw. negBlye selp@tlowm Aeneiy gell senqiriioni MAESH Milipnyi Biotec,
Berg?%glt @:i:e ?&%ﬁﬁ )(iggrl é)sl(}&éﬁ%ltﬁe %Qrﬁifg&ﬁrrepg rl%t_?&tl\l\lhg hHﬂTVECs are

isolateRicRom | unatiilicdl. cof&vmﬁ%ﬁhﬂb E§7$)Oﬁlﬁ3€s}abﬁblﬁiecf éﬁ ﬂ)ﬁimml?gcultures in M199
exanpl es are grow ded as a guide _for a_practitioner

contgpien % B4S. $%4 Hoqlﬁ% hyman SeRENRQ HE/BS coreilipkal nesll gr@wth factor
(Slgﬁg'}ﬁpﬁﬁg v /hﬁ1 tﬁ?ﬁeét gg{eggy u@?%th%I&)f&Hp .68 antibiotics.

tovi de Sp C nmet
Expernnimtsamndbmgommdllp laatphssagen gvarubateddonmhgdraet Ty I collagen gels
i nventijon, . Monocyte/ T-cel | Recruit nent

(Mu{1@0119§8} mﬁﬁwlmglr%p@t%m SETEAN eXREHMES TNF-o or IL-18 (10 ng/ml
f .1

and fﬂ) U/f?lz Iﬁg%@goh%&?%ﬂbﬁ% CSpeCt] g‘fy&?{rﬁf?ﬁ d's ygggla iﬁddﬁ’&ﬁ rh%althy donors

or peﬁted’ts ettt dhtuatoichat tide iz ydc&dp@tl&tdudmre(medha for the final 4-24 h.

[OOIE’IZI]? ? :ﬁler ’T%g ltrﬁgqagang l%?ngggt\l%glg}'e %aq@glel | %Bg]ggtl\é\gesfhoef endot%ehal cells is

meaﬁﬁélrif @RE Qetafls oPEtﬁé’ QY a¥e ﬁBécEﬁ{jMu(ﬁ%; et 1098 Fxp W7 176:819-828
resulting PBLs (>90% ocytes) ar€ cu €ured
(1992 ahdP Ptiltez ect RPN E@}%M@BW&M&QéO 18998)beTmansendothelial migration is

auanigsteiy Nl CPcrers JeseA BU IS btag ety Fageq B2 1351 1343 (1995)

and Mﬁll’e‘fté‘toﬂ USRS Mg neRisocsh (@gpﬁr AeuRBc MG added to confluent.
| tenyi Biotec, Bergisch G adbac Ger neny)

monplawrev\pﬁ gI&JHECrsagmvmttm drydeatechstollageri m HﬁvEcmcwhaeon (1 h),
nondJBR) Uty FRTORH) kP nUtE it 8 "o Rl A amigrated el
are Fixsd #%ppRel 6ﬁ| mén%ﬁd&ﬁélwm m%Qngérmb versteiiglti alcubflon in 2.5%

growt h factor gma- Al drich por ci ne

glutaraiddmdﬁ 0. lh%mdlwn(ospw&atwbuffmtﬁ)pH ari Mhlttlplﬂ kigh-pgwer fields are
Obseggr%eﬁ{lllgglel?ﬁ% grg gﬁ%] ﬁ?agen ] ;atlg ga?retf\gu sedtalé tﬁe percentage
of the® %tmlaiells tHal femingd Wwitle the aGdlAten IR PREd HEtoN Shel é‘ﬂlaotmhum

[ L-1 {rlOn/m and 10 Um final concentrations,
[0013@ks pect ofeligh migrations malse Auantitaied o sHAsPreegtionsy of paraffin-

emb QAR B ARGt bt ARUTERRLF o T AR BB atifde sampte

monn]iagdfrabndnplaoﬂlgImmmdptMabfurfﬁeemdgaﬁlst éudhltglneramﬂﬁme fcolddgen gel sides
endot hel | ceI The [ f t hi 1%
faclngéglgyargr sotgac aHIC 1@ g%rllenép ?ﬁ kg embedding process.
Afted §BoBitRioR2f &%99%1; it &6 Hidecftld. %ha'%%té\/%ﬁ th
e178 Si3114910460 (1993 Triansg ot heecl?ela SOm gration ?%gh ¢ specimen
produce cross sections of four monolayer samples (two different portions of each of the two

C

monolayers). Quantitation is performed on three levels of such specimens separated y at least
50 um so that different areas of the specimen are sampled and the same cells are not counted

twice.
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quantitated by Namarski optics as described in Liao et
al ., Exp Med 182:1337-1343 (1995) and Muller. et al.,
wda 2088053Ved 178: 449- 460 (1993). Leukocytes are pdOiEes2000039484
confl uent nonol ayers of HUVECs grown on hydrated
coB. age i xguipde 2:AfApoptasiscAttivation ant Ajnexin Yadsrayent
cells are renoved by washi ng and the renaining
[001388her ent Isataed rr]ammatgidaaﬂhﬁbise Isirsovaal e flfuidx &INCn apdl avecrophages are
he endat h

incubeted i 83| Ao Body (o5 HH L SSETgt o el Bup Belevant Ig

monBLioR4l ahtiBodyMebdit ! fer @4 QBm@OV@éllsfdr@ kniShedr &1@@&@&1V&ﬂ’d PBS and then
under mcr oscope and scored. Transmigration data are

resuspepdes et sV HEPES m&bﬁﬂa@éo ofM t¥eClt 3dahMe €l at laatoncentration of

B0 R E A 65 2R R AL g o et e

5ul %If% ga@ﬁthﬁt\re gh%beﬁftﬁﬁﬁ 28885 BNsitAldyat AhD Aerdarafiereach tube,

nono ers. These specinens are prepafed by carefully
gentlyermtredngd iepbited bercdamelperanne imtherdarlafod 15nsiaitey. #0@p1 phosphate
endot hel i al surfaces agai nst each eilher Wth t

buffersr | saliem(FRY) 18 jaddad %@Chéu%ﬁ%ﬂ@ ok MZ&QFLY cell cytometry as
soodggsc g@élib‘i@ vaﬁha' t 19k rp%?ée&la gl{'ff'teﬁ&gpfolﬁ@ &PeddidAtired by the

ocess. er su stl utlo speci nens are

perchitagedeAnsxin Watostive selidir ough t he speci men produce

cross sections of four nonol ayer sanples (two

different portions of each of the two nonol ayers).

Quantitation is perforned on three |evels of such

spési nerEQiagaﬂaﬁatngV@Laﬁssméast 50 mso that different

areas of the specinen are sanpled and the same cells
[00140F not Apoptoed is \mdy@e@m Exaovidl MNC agbprageipbages by incubating the

conf 5 0 ) PSR e, LR Gh o 1. o

TRAMRCI88IGHE @t Red IIQU&)FG‘SQﬂoMchS atdbentfifugsd at #G5x G for minutes, the
antibody (clone CH 1; Becknman Cbulter&ﬁor i rrel evant

Supﬁlrgfwarﬁdﬁ rﬁ@scerdaﬁ andtthpeals esnicpupendsd ip0-hgnk ghosphate duffered saline

(PB%em‘iﬁ f\ﬂe‘:?‘ t@yl @dﬂﬁ@ed%ﬁ ‘s@s% dndi @gé%p%n?rﬁd ofM% (wiv)

para€Srafagdehiéd in0PBOfplacidg k thc@ fordlsl minyiwasiiog the adls tthe:e in PBS twice,
solution (~1 x 10 5 cell IS transferred to a

and finallyyr @mbmiae thaviceBs spspsodesl Ak RBS ity er P H?fr ?Pld 70% (vIv)
ethaﬂgld 2[’hg s in%l fo(ily:§ lrj%mﬁl‘ftgn e3P 4eRBtel B Lot HP e Ereezer before

m Xe and roomtenperature in
pnxﬁamhghnﬂwmnmmhgswp400 m phosphate buf fered saline

loow] > Sg@? gﬁ&sﬁa;;e g@%’g@oﬁbﬁgﬁgg@iﬁ% s 203§ rANHQYBR%f the cell
susd&ﬁéif)%s (~B0Ex RO? CaTYA ?%r@lfenﬁ)‘%@hﬂ& b&c&?iﬂ B73 rﬂiﬁ%%ﬁﬁﬁgge tubes. The

e percentage of Annexin V positive cel
cell Eusmpmenﬁ aréT¢dEifuged for J 001 408004pgpnd slnes7 0% (rv/rva @ﬂm:iOI removed by

aspif 1{(‘)?1\; %m%ggaéﬂ%fﬁgﬁg g%es b%@ﬁgc ) ba ptaﬁﬁﬁ)r(f m f>1§s plus 0.05%
sodiaff 5215@%611&9& bhind MenRles¥pefeliin 50 pl Stalmng Solution (TdT enzyme/FITC-
dUTP in cacodylate buffered saline). The cells are incubated at 37°C for at least one hour.
The staining is stopped by the addition of 1.0 ml PBS pus 0.05% sodium azide. The cells are
pelleted by centrifugation at 300 x g for 5 min, resuspended in PBS pus 0.05% sodium azide,
and the repelleted. The supernatant is removed by aspiration and the pellet is incubated for 30

minutes at room temperature in the dark. The cells are analyzed by flow cytometry.
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TRAIL receptors antibodies 1-2 x 6 nonocytes are
centrifuged at 400 x G for mnutes, the supernatant is
wakesased and the cells are resuspended in 0.BCTVIIS2004/039484
phosphate buffered saline (PBS). The cells are fixed
by adding the cell suspension to 5 nm of 1% (w v)
pabaf or Kxanpiey4te Propilifin Ipdide Stainitg on ice for 15 mn,
washing the cells twice in PBS twice, and finally
[00142hi Ni Nt dayc adHesens ugpeviaiefluidnmBcroplgeP B vmcuhatSd With anti-Fas
i ce-cold 70%(v/v et hanol . The cells }slt and fo
antitigcly; argenPl 3V e duessior @ad Gbsenee (0fdht st SERPRRD far 24 hours.
| ()
Culf%%@eﬁ%#@s%@% DPRPILR, Bing Aphiddy ibR0b LRES0Ebined with
propidiﬁmqedhkle sRisqheMoleasar Bﬁchemlcﬂl@&ldmhhpwlm ]jN)aamIl thermbda;ﬂmd peak,
and placed in 12x75 rlf e t.ub he
immgieisn SRS heeCrEntIPk DY ol SGmint By 506 STy Tt may be
necesdfy (& O%((l%éevzbﬁétg 318 i GHRY ﬁghtbééaﬁ&? s'ﬁBl? Reprddt@itifldkbris, which
are” was twi'ce by centrifugation resuspensi on in
woulBstifitiaHy thop&ds thedistimazifdleg s@dﬁpleﬂmpa}adom.ﬁléfpically, the percentage
resuspended in 50 m Sol ut.ian (TdT .
of sl PP LT OPFREs CHRY AT PERPIALPEntfse fiym 2136 in sbsence of
I 1! A e
anﬂéf?a.ﬁa.l%‘gg%ﬁés“st oo Bl - LRy g RRRY “‘é’é*essﬁ
0. 05% sodi um azi de. The cells are pelleted by
cem.ri f Exahipde5aAniPhistong SandwichTAssayr esuspended in
PBS pus 0.05% sodi um azi de, and the repelleted. The
[0018FPer nat apbpiosis'ie Miveed by igabhtigt i Crsyasdal MENQ et heicrdphages with
i ncubated for 30 minutes at roomtenperature in_the

Iglrs-Fmanierdy CEHIS) andiy e g dor 240 o@.@@rrtpe Bubation,th cells
di dide Sta O
e GERBL eGR40 L st B0 HAFL 5Bt oo

leakéd tirol@s thRNthédBile @irifQ Hidudhtidrg Nk |dﬁbcb1|ﬂled DTl@éS edlizeara riélsusp ended in
absence of the test conpound for 24 hours. Culture

Lysiar Buffere anch anpdsted i3 bynip. a29emptAmPeiafireg et Aysgshthﬂn nuclei and

wnfif bty BRChors BB EE Ry L ReiaaB RO 5 1088 10
[00134pdi pl oiAg amqakt, ofi thereHetiaRdny (m;@ytamaMe fineddn)(i2 hhnsfersed to anti-

_ determ ned b{ flow cytonetry. It may be nece sarg to )
histenec pridedpbydt o€ avmisrohifesi Rtafe- H%mcoggn XeRrare E’SB% Bpythe plate via

souf EREGEREARAERELS. 11 papal Bkl SRl bl iiores ae
washdiethper deret ag erembvca paptootiiponayts dlvdt adre @t nmpmagmactwe. The bound
(subdi pl 0| d ﬁ{l on) i_ncrease, .from 2-5% kn absenc

comfexgh 4 F SpurldNAs Leoridasercopiugatedy ppgpegional antibodies

reve%ﬁﬁ’g{ﬁ ﬁérﬁ)é@gﬁofu%g?ﬁcg ]an%p agrg)?m &)Ilé;l’e?l ?g(bdélé:{" (a2t A&, of immobilized

antibadytistbne gconslyxesyi @l deﬁnmedrmperoapph@ememanyg The quantitative

S R b T ST o2 o s
apo@@f'@ EdlfsyRakhon tﬁé‘é’elfﬁ’@uﬁﬁ@ﬁ&&@é@m (contai ni ng DNA

romnecrotic cells

F. Example 6: Western Blot Analysis of HIF-1o. expression

[00145] Whole-cell extracts are prepared from synovial MNC and macrophages by
lysis in 0.1% NP-40 lysis buffer. 25 to 50ug of extract are analyzed by SDS-PAGE on 12.5%
polyacrylamide gels, and transferred to ImmobilonP (Millipore) by semidry blotting. Filters
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| eaked through the nmenbrane during incubation) is
di scarded. The cells are resuspended in Lysis Buffer
wa@rabsiopszebat ed 30 min at roomtenperature. AftPCT/UFEINS039484
cell nuclei and unfragnmented DNA are pelleted b ) )
are bieukied ifouddt atomont te@PeiDOR iy PB&O.BWﬁmﬁn{Z@Ww}m%h dry mulk. Filters

e Ao Vi sl MBS 4, BRI By one o
mﬂkgfpg?er@a% Washéd irHJB%/G.-z%g %R r@/@%%rﬁﬁted@oﬂrl%g 41 tle@bated with

e via streptavidin-biotin interaction.
donkieymaii-rabibéd oandnitibodysNsecandnib adiibatymil :2068 dilwiony stvagngated to
three tines to renpve _any conponents,.t hat are t.
ML RN M G AR S——
is pe?f'ahhé(f)g%\n BEAQ%ELE eREmARRIHIANEE PIFIMQRAnMsHandHal BG4 Bfotech).

revea y a peroxi dase substrate and anount of
col ored product (and thus, of immobilized

tj body- hi | IS det i ned
snibea i ope cam S gt el
o T PSP P EBEL e s
platezﬁgi’iziﬂgpﬂﬁlefﬁcmtﬁw Sftem EXATE ffom VEiRdnGEsh BhAL Temecula, CA)

ysi's of HF-1 expression [00145] Wol e-cell . )
accoedihg trcthe neanefpptepds wdtrhetioms s PREVESS amerigdlaipd from umbilical cord veins

ana R G5l PP e Rl M hapyfPhbtln serum,
50 RALY Asdorkeal 881 gRah a6t (Signsianed, 10 U/mipbicienitestinal heparin

~(M1lipore) by sem dg{abl.otti ng. Filtersare bl ocked
(SigmerAldrinh)atand abiibiptess &xactiments reBoron syl anpasgrasggvo cultured on

nonfat dry.m K. . Fildgr . i i
nyard i Bl oo g PULEE R O BTG IAER s VEC cells ar
resuspenfied indgrgwit hiédia"_sh*)lileﬂhsmad evithesHidittal cHPRSHEn 2 %x Totawetis are applied
: 0/ 2% nonfat dry mlk and_incubated with donkey

ontoathei surfapbiof the palvmenzed HCNMakdnddhy csls ProBpubated oypryight in the
Al uti ] r serad] ' f s
el R RARHORAE R SHCA 3P SR s quaniid
couritiHEUR® CapNAre Xubeshrpsohf paiimte foruridrficEtheavemight incubation. At least three
Chem | unmi nescence Pl us, kit (AmershanPhar naci a, ¢
sepag;tgwg@ﬁﬁpld@argwdearﬂ theaﬁgfppqngpx}ta YRGS ergggeéjyas the average o
: iel ins is applied to the
the ‘[ﬁggﬁsga%°°?ﬁ&§4”3§ftﬁf’%%‘g ﬁc?% ture plate utilizing
the ECvatri x(tmsystem (avail able from Chem con Intl .,
[0o1Hgrecul All Gédlicaceny aidgatents trhentivhod) i tieusterve specification are herein
_ instructions. HUVECs are_iso|ated_ from unbil iq(\:il cord
incoyrarasd Ry detesansp Y atag raedificatipns gnd ypraiaus of fhagegeribed method and
W % Y eho#® departing from th
o GATHOMERAGEY S, AP, IR SPBLE 0 i o e
scopd/ arld gpdricofthel invagionn AlthbegiathieningSitipmehadl tten clejcribaddn connection

B B CRETTETL . S5, 190, el £ BRSSORE o cim
shotd 381 bé ﬂgtg.gy WehitedGH Ishétt § Rt &SbodlentsME edC QhliGusah6difications of

resuspen in growth di a supplenented with 5% fetal

the descfibeemodes for baBying dus theer mvendpin which are obvious to those skilled in the

art are intended to be within the scope of the following claims.
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onto the surface of the polynerized ECVatri x. The
cells are incubated overnight in the presence or
wab®snsz4of the test conmpound. The progressi onPOI/US2004/039484
angi ogenesis is quantified by counting the capillary
We ¢laile br anch points forned after the overnight
i ncubation, At |east three separate. viewfields.are ..
L cotBeliof REalHP RGeS DG ! FREUaIal FUHRIF telprising
e i UVeSnBRRP6f A Sflad¥nidl of HEF-38RRLRPt
amn%ﬁ%%ﬁ e ggwg?ﬁ%?gfﬁg I publication?ﬁghdopatents Ftoa
patieiehiviegftuimntdiderthiid e specification are herein
i ncorporated by reference. Various nodifications and
vari ati ons of .the descrihed nethod stem of the .
2. | nibamedagtidame. sgsaeme wgeongse A1 aaSTh s nerdiein

W t hout departing fromthe scope and spirit of the
in i on. v ' ) ik i ei id.
3. § R8I SR Rt WG E00: OAFTEREE AGBARS o Bilcic ac
shoul d be understood that the i nvention as cl ai ned
4. shaut ehettadd dfeldimd wheldimiticanhcieic sud s spmtisdrise inhibitor.
enbodi nents. | ndeed, various nodifications of the
descri bed nodes for carrying out.the _jnyentian which
5. ar dhe BALO lelatm o Sdheesin Medatqganishal B | o agtiyift S Agarll molecule.

to be within the scope of the follow ng clai ns. W
cl gi . i.ating:
6 or ThRlnrinfe fTFAUACT, Rinchih B0 B BfiEheck RS BT fo BUARLPEY at ast
45% herapeutically effective anbunt of an antagoni st of
H F-1 activity to a patient having rheunatoid
arthritis. 2, The nethaod of clain1é, wherein the, .
7. antTagantaad effclaymrd, wherg e aniagopist e%?aé%ﬁkﬁ-lg.acfmév by at least
85%rn%thod of claim1, wherein the antagonist of HF-1 a
activity is a nucleic acid. 4. The nethod of claim3,
wherein the nucleic acid is .an antisense inhibitor. 5.
8. Thahewidiest 6f claihad, whereiier sitagonhive dentagoHIE- aabtiviEFbY at least
activity is a small nolecule. 6. The nmethod of claim
95%1, wherein the antagoni st decreases H F- activity by
at least 45% 7. The nmethod of claim®6, wherein the
an . . Vel
R B T A
decreases H F- a activity by at |least 95% 9. The
10. metThednatfiodcdfdlaim 1, Whistrein ithet fratieptais ia€MfF-osblackade nonresponder.
net hotrexate resistant patient. . The nethod of claim
wherein the patient .is.a TNF-a. bl gqckade nonrespondey.. . .
11 11 % melhod g dogresiu sty AG el 5 56R 2dgRb M E aE fehinistering a
. 0 _ b J . ) . by
thesfl R StecOEREL T oI G, oy p R SRE L pplidl Hiving o
condi€ioR agatiatdtwiltaatnogmally increased synovial cell density.

12.  The method of claim 11, wherein the antagonist of HIF-1a activity is a protein.
13.  The method of claim 11, wherein the antagonist of HIF-1a activity is a nucleic acid.
14. The method of claim 13, wherein the nucleic acid is an antisense inhibitor.

15.  The method of claim 11, wherein the antagonist of HIF-1a activity is a small

molecule.
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condition associated with abnormally increased
synovi al cell density. 12. The nethod of claim 11,
wobk@sesiT4t he ant agoni st of HIF-1 a activity i SPEI/US2004/039484
protein. . The method of claim, wherein the
16. anTagearriisid affcldinf-1, ahaecin the taytagenist deacdasisd el a activity by at least
The nethod of claim 13, wherein the nucleic acid is an
45%ant i sense inhibitor. . The method of claim, wherein
t he antagonist of HF- a activity is a small
17. 256 Bt o A0 T LA Pine ShBRT e ISR, L Setivjy y acfast
85%17. The nethod of claim 16, V\,her ei n the antagoni st
decreases H F- activity by at |least 85% 18. The
met hod of claim 17, wherein the ant on| st__decreases
18. H [Fhe methadeafivlaip by veerefis e EnEoRISudPTonses ikt Hb acgty by t least
950/c:l aim, wherein the patient is a net hot r exat e
T esi st ant patient. 20. The method of claim 11, wherein
the patient is a TNF-a bl ockade nonresponder. 21. A
19. netrhe chetfoddefel msi I grhesis ihe pgterdega acdtatierate mesistjmipatient.
conprising adm nistering a therapeutically-effective

amount of an. antagoni st .of H F-| .ac ati ent
20. haPAgehedamOH. 3deEn tah@@ahwtltnaiﬁﬁa%%&q?fa% ’Eorﬁtsgﬂnder

rate of cartilage degradation. . The nethod of claim
' vd Phgfadminist
1., A g e L amincs

thergguagy-ffectiffe bnbuntaofan tahtaponisti of FHFrLc hdivityde agati@ut having a
The net hod of cl aim 23, \Aggéei n %1 ucI ei c aC| dis an
condjfien asspaiated jrithyn Fmormally ra{e Pheadt E‘F@F‘ﬁ]ﬁ 100uher ei n

the antagonist of H F- a activity is a small nol ecul e.

2. 26 Thgﬁ]r?etﬁ@%_{}%qﬁuﬁ{ 2 € hHe i the Mb%ﬁﬁﬁsﬂoif B 20 LegAN 8k grotein.

decreases a activity east 45% 27.” Th
nmet hod of cl aim 26, wher e| n the ant agoni st decr eases

23. HI Fheanetiedd off d1ainy1, sthelet@thic anbffonidBof Hitel arattivity isfa nucleic acid.
claim 27, wherein the ant agoni st decreases Hl F-|

activity b | east 95% 29. The thod of claim.z21,
24. whdheimet tcr%of;fa@mb%& wheresn e VGIE e 15 reais iR nhiDitoL

pat| ent. 30. The nethod of claim, wherein the patient

25. ! TN ?{&%Mﬁ wiRHifr ARG m%tlof ﬁIP"F& Q@@v@f is a small

decr eaS| ng coricentrati on I n sSynovi tiss

molé&®ri sing adm ni stering a therapeutically effective
anmount of an antagonist of HF-1 a activity to a

26.  The method of claim 21, wherein the antagonist decreases HIF-1a activity by at least
45%.

27.  The method of claim 26, wherein the antagonist decreases HIF-1a activity by at least
85%.

28.  The method of claim 27, wherein the antagonist decreases HIF-1a activity by at least
95%.

29.  The method of claim 21, wherein the patient is a methotrexate resistant patient.

30.  The method of claim 21, wherein the patient is a TNF-a blockade nonresponder.
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patient having a condition associated with an
abnormal Iy high concentration of IL-6 in synovi al
w0 2@s0s37482. The net hod of claim, wherein t hePCT/US2004/039484
antagoni st of HIF-1 a activity is a protein. 3 . The
31. nethmethod of fietrensing et edneentnationrin syanviia tisgfe qanmprising
activity is a nucleic acid. 34. The nethod | ai m.
admfgtenypect PRI SHEs & egioif of S RoPBLAG AT 1o telvity o o
idn? B4 dtion 1N6ciTRH A £ 2SRRI RIAc R ition of IL-6 in
pa“%ﬁ?%ﬁ%%?é?no?mth-”a act?bit? IS a gﬁgﬁlon%lecdﬁg? 36.
synoviut tiskehod of cl aim 31, wherein the antagoni st
decreases H F-1 a activity by at |east 45% 37. The
met hod of claim 36, wherein the ant j st decreases ., .
32. W Fhe methdiofiap Yy wheraupthepntige 13’3‘%%@“ ﬁgtl‘%(ds giprotein.
claim 37, wherein the antagoni st decreases H F-
33, CtyY !n{eYI%cﬁyoﬁtiath!neﬁs Wwherth th%%ﬁta@%sf@ﬁﬁ‘d-l Rhethhi i nucleic acid.
wherein e patient I's a nethotrexate resistan
patient. 40. The nmethod of claim, wherein the patient
34. i s Tae Tidthal dflchdiknelte whereietheamudieic. acid is aA anb$dmoel irdiibitor.
‘ manufacturing a drag for use in the treatnent of

rheumatoid arthritis conprising: (a).identifyi.png a
35. o BB aINHLOL AL Mo e RBRLAR T Feartif g & small
gﬁégwitis by: (i) conparing an anount of HF-1 a
activity in the presence of the conpound with an
amount HIF- a activity in the absence of the conpound;
36. andhé methddoefieddifny3 1 gvhictedn thergatagonistdecrmedsUllIH- o tabtévity by at least
L reatnent of rheumatoid arthritis when the anount of
45%4 F-1 a activity in the presence of the conpound is
| ower than the anmpbunt of HEF-la activity in the
3. o B e e P Py by et
85%41, wherein the amount of HIF-1 activity in the
presence of the conpound is at |east 45% | ower than
the amount of HIF-1 activity in the absenc f the.
35. co e HRIOd TG et BIC laEpIRedser gy BT g pelvity by at leas
g502nmount of HHF-1 a activity in the presence of the
conmpound is at |east 85% | ower than the anount of
H F-1 activity in the absence of the conpound. 44. The
39. netlhednafioddfxilamiBl, witeerie the pabientdse methalfexkieFedistant patient.
activity in the presence of the

mol

40.  The method of claim 31, wherein the patient is a TNF-o. blockade nonresponder.

41. A method of manufacturing a drug for use in the treatment of rheumatoid arthritis
comprising:
(a) identifying a compound as useful in the treatment of rheumatoid arthritis by:
(i) comparing an amount of HIF-1a activity in the presence of the compound with an
amount HIF-1a activity in the absence of the compound; and
(i) identifying the compound as useful in the treatment of rheumatoid arthritis when
the amount of HIF-1a activity in the presence of the compound is lower than
the amount of HIF-1a activity in the absence of the compound; and

(b) formulating said compound for human consumption.
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conmpound is at |least 95% | ower than the anount of
H F-1 a activity in the absence of the conpound. 45.
wab@smeiThod of claim4l, wherein the anount of P&/BES1004/039484

activity is neasured under hypoxic conditions. 46. The

42. meThe chettfodadfaiaim, 4 Iwwberimtheeawunt eI Ex am}{mtln dlfie paesence of the
act|V|t ri ses measuring an_anmount qof g

compRymdds ¢ eastp}gﬁolﬁwsr than therrmeunt of Bignie 3(°Prr%@j In th?a spRge of the

od of claim46, wherein the HRE has the sequence

ACGTCCT-S' (SEQ ID NO 1). 48. The nethod of claim
41, wherein neasuring the amount of HIF-1 activity

43. COITRE nfeBodofasdimi 420 whbreaimbie ninoaht & AR te, heidvignnfiiopresence of the
H F-1 -responsive gene. 49. The nethod of claim 48,

comphrndes at kehss S6fFower thes Haraneunt g6 HaF il astivisy: vt pbgsice of the
the group consisting of Cyclin &, Insulin growh

compaf¥or (1 GF)-2, 1 GF-binding proteins 1/2/3, WAFI,
TGF-a, TGF-b3 Adrenonedul lin, erythropoietin, I|G--2,

44. | GrnB i da RN Fhétedd fhe abidubt 6f - 0 astiAtyhitRS Srodence of the
TGF-a, Vascul ar endot hel i al growt h factor (VEG),

compiRil, is b Méast RIS Wer than dlor ameuntof HIF 11y dctiwitpm @plabsence of the
-VET, LDL receptor-related protein 1, TG--a, Keratin

COMRPOYYi8/ 19, Vi mentin, M C2/CD99, Erythropoietin,
Endocri ne gl and derived VEG-, Endoglin, Leptin, LDL

45. " €GRRLUEI LRI AR A Ynbleh the ahiFmbPSs HEF- 1@@5@&1@" 9infeasured under
receptor, Adrenonedullin, Endothelin-1, Haem

hymnmgg@ﬁanm., Nitric OXIde synt het ase-2, DEC, DEC2,
ETS- , NUR77, Carbonic anhydrase 9, | nt estinal trefoil

A TNL WIS e k —

%ﬁ% YRLDEREP E@F’““E‘EE?%%W St Pt

1, GAPDH Lact at e dehydr ogenase,
47. 6- {ihe syxtiedd afa aim24ds whassid thetHRB des theBedicnbosS'PhACGISEET-3' (SEQ
Phosphofructoklnase L, Phosphogl ycerate kinase 1,
ate kinaseM Tri osephosphat e i sonerase, Cat hepS| n
D, Collagen type V (a ) , Fibronectin 1, Mtrix
43. mstlglal &f & a2 wh%{&?fﬂegﬁqﬂﬁ\%'tﬁ@ﬁﬁﬁfﬁ{t%Hmh'opéctt@[ty comprises
1, Prolyl-4-hydroxylase a r okl nase pl asm nogen
meafiingvat fioune cﬁﬁmnpﬂuﬁpfrom andiF- To-a¢spohdiveaginease 2.
50. The nethod of claim49, wherein the H F-

-responsive gene is selected fromthe group consistin
49. of Theapethed frclaim 48, arhgrcin the ENFGH-sesponsive gepgds seleqiestrom the

groulgecggﬂ%% %f (\fgcef ne(lii] ﬂl&l%n%?ﬁlts tl’agtg)r ﬁhH;F)-SZ?Ie@bF% r?’dn&%gﬂo?ems 1/2/3,

prodess C
W ABQTP@F i) TGRIB 3 mudisdoneddul 1) kpalopsietih G2, dGEt sinding usthins 1/2/3,
at |l east one |ayer of
Nitric oxide synthetase-2, TGF-a, Vascular endothelial growth factor (VEGF), NIP3, NIX,
RTP801, Autocrine motility factor/GPI, c-MET, LDL receptor-related protein 1, TGF-a,

Keratin 14/18/19, Vimentin, MIC2/CD99, Erythropoietin, Endocrine gland derived VEGF,

compoul

Endoglin, Leptin, LDL receptor-related protein 1, TGF-B3, o;p-adrenergic receptor,
Adrenomedullin, Endothelin-1, Haem oxygenase-1, Nitric oxide synthetase-2, DEC1, DEC2,
ETS-1, NUR77, Carbonic anhydrase 9, Intestinal trefoil factor, Multidrug resistance 1,
Adenylate kinase 3, Ecto-5'-nucleotidase, Ceruloplasmin, Transferrin, Transferrin receptor,

Hexokinase 1/2, Autocrine motility factor /GPI, Enolase 1, Glucose transporter 1, GAPDH,
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endothelial cells in the presence of the conpound wth
an anount of |eukocytes that mgrate through at |east
wonr@slossres of endothelial cells in the absencePOf/Us1064/039484
conpound; and wherein the anobunt of | eukocytes that
Lactate gelaydeogampsee §erivsphofimcariimasefipctose2 jovhiplospBatasethe

PSS b 1R S, BRSPS

isoméh8E) AR N CoRhgenQ@POVY b ER, HibRnedtirDl, aV&rik Mdtil®proteinase 2,
presence of the conpound i s at |east 30% | ower than

Plasminogamactivatasfinkibiiteol yrelsl-4-hadroxylgsae €Di Hrakinase plasmiwgen
T of claimb52, wherein
aCtIV?{%r%CS %Q%Psaﬂdgéa?sgm mgﬁlag %seful in the treatnment

of rheumat0| d arthritis when the amunt of |eukocytes

50. t h@the HefHoAtoT claim40ewREREERE Hmfld-fb@me%éﬁd is slegted from the
| east 40% | ower than the amount of eukocyt es that

groupicgmsastingiof YEEFabbirlc Enolse hedldolrgodnd. 54. The net hod
of cI a| m 53, wherein the conpound is i dent ified as

&t iR RSB ot P SRS iR by o

procggscbﬂl%ngﬁ &ieh b at | east 50%Iovver t han the anount
eukocyt es that mgrate in the absence of the

(@)mpmnmmg agsmonhtofiieeknsytes thag magiste thygvehef leastipae layer of

SOOIl A R S o

t hgigagahkrbh at 1e68lohs 18eeotdridothetiblog i fhefabmilbe of the compound,
necrosis factor or interleukin-1. 57. The net hod of

cl afdn s V\,her ein the at | east one | ayer of endotheli al
cel n t I

wherr?g{ %18 gmo ]un ntq fﬂ(o% ’é}}aﬁémn&?% r@ﬁlle's%lts g éalgﬁ)gféHIF T&%ctlwty
nonocyt es. 59 The nmet hod of claim 58 wherein the

52. angye meﬂfodlﬁléidlmasqt wheitejh the compsticd idendigied aonmlxli ift the treatment
condi tfions. 60. The nethod of claim, where

of rhgumpioab artfis¥in the ngpRtypf .lﬂﬂ@ﬁﬁebﬂ@é@%atedm therpresence of the
comf&ﬁi&qy Qfleﬁsg 3b991BweI fhﬁg t %an?&ﬁl? 5Y1eﬂﬁo s EB gra% in the absence of

Optosi s resence
thecbh@bunéa hi gher t han an amount of Ieukocyte apopt osi s
in the absence of the conpound . The net hod of cI ai m

60, wherein t | euk are
3. roTHomeBIO TG RED: SRS CPW@O%@[H&&W%* R4 o sl threatment
of rléﬁmldf%‘?& Hhritfs WG thé 8RbIRYF leukocytes that migrate in the presence of the

compound is at least 40% lower than the amount of leukocytes that migrate in the absence of

the compound.

54.  The method of claim 53, wherein the compound is identified as useful in the treatment
of rheumatoid arthritis when the amount of leukocytes that migrate in the presence of the
compound is at least 50% lower than the amount of leukocytes that migrate in the absence of

the compound.

55. The method of claim 51, wherein the endothelial cells are cultured human umbilical

vein endothelial cells.
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of rheumatoid arthritis when the anount of macrophage
apoptosis in the presence of the conpound is at |east
wa 285053kt greater than the anmount of macr ophaB€T/US2004/039484
apoptosis in the absence of the conpound. 63. The
56. meThowmetfodalfzlamea, whinsinctha endrsbelshpellprate stemitatadtwith wehor
as pseful.in the ireatment of rheumatoid arthritis
necrORBTRCIOR 8 YRFU5t macr ophage apoptosis in the
presence of the conpound is at |east 1.5-fold greater
57. t h@he hidehANBTL MG, REleRPiagelcaf @pt 08jes of ehdokiRlialin éea
of the conpound. 64. The nethod of claim63, wherein
monelagercdiepdethalialselldent i fi ed as useful in the treatnent
of rheumatoid arthritis when the anount of macrophage
ap }1S, 4 ] r [ [S.at | east
58. 1PI0} BRlifod it 1, SRERARE Ik i EP IR A cl B 2
apoptosis in the absence of the conpound. 65. The
59. metThethetHodadfaidimGs, whbeireths atdoenie it 1 @ hetivdtyrio plvageed under
apoptosis is nmeasured by a process conprising the
nOﬂmXéb%Of’@Ft.lon(S-l) exposi ng a popul ation of cells to an
i nducer of apoptosis in the presence or absence of the
co , . 2) £ )| f - j
60. ¢ pabg i od AR RESH) £ e R BPHACTLARRRY 1} pltablte of the
compaindanicgafied b ebdesvihguh oA fsrkgoreapbpiosis in the presence of the
represents. the anount of macrophage apqptosis, 66. The
compeindghatds highey thaw an appwitat feukaeyte ABeRtesis Bt ths ghssneg pithe
Cmn' %Elected fromthe group consisting of Fas |igand,
, TNF- or an agonizing anti-death receptor
anti body. 67. The nethod of claim66, wherein the
61. ag@hé mietigpdaoficlainted) Whewoeibt deukanytebadyndcsopagent i -
TNF- R anti body, an anti-Fas anti body, an anti-TRAIL-R

ant | body or .ant.i - .anti body. 68.. Th t hod. of
2. o) ThePisod gl e RESRET Beisp gyt S eariEiel 3 FRKJuGube treatment
of rHellAGENAAAR Wheh tHB ambli@bRYackifhas@ Bsdptsdisinahe presence of the
propi di um upt ake of cells. 69. The nethod of claim 65,

compimda at Iehss 198 fobdhgrsater than ghe dngound of mgcpRbage apoptosis in the

b fra tnt ation js nmeasured by TUNEL assay. 70. The

absepes JC §9™RPUWHAn 61, wherein the anount of macrophage
apoptosis is nmeasured by a process conprising the

63. St @ps nRfthod dflclxB2S whgretn he Ruhpbimdisddentifield as bsefalin the treatment
i nducer of_apo&tosis in the presence or absence of th

of thenmgtsuh axthritirdvhen the-aeeumt o goagreRirge ARSI YN tRe PTegerch of the
com{)&ﬁldrig Bl 19 £ BEARS Y RO ARPRA T e Rsphb 88aptdsii&n the absence

of the compound.

64.  The method of claim 63, wherein the compound is identified as useful in the treatment
of rheumatoid arthritis when the amount of macrophage apoptosis in the presence of the
compound is at least 1.7-fold greater than the amount of macrophage apoptosis in the absence

of the compound.
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extracel lular surface of the cell nenbrane wherein the
percent age of cells expressing phosphatidyl serine on
wo b@sezinacel | ul ar surface of the cell nenbrankBCT/US2004/039484

represents the amount of macrophage apoptosis. 71. The

65. mefThe thetifododfailaim7l, whisesirethe apteant elduesephsize apepioss issneasured by
i s selected Br om the group consisting of Fas |igand,

2 ProgRyy GOMPENELS 3P SWRS Qoni zi ng anti - death recept or
@NELRRAY a populaliBR oFBEIRAH affindilcar o¥ ag)bpto\ﬁ_@eﬁ eprédefice or absence of
agoni zi ng anti-death receptor antibody is an anti -
TNEzeRiomgoundioad, an anti - Fas anti body, an anti-TRAIL-R

ti body an anti - ant.i ol Ofl_0 .

@ tienroripe et & U B B don g B Behepgecon
wheRO &Rt JeHMLS BF L4IR HVRSIMIA draghttatativh régedents the amount of

surface of the cytoplasm c nenbrane is neasured by
mactsiphagaapoptosttnnexi n V to the phosphati dyl serine. 74.

The nethod of claim7 , wherein the annexin Vis

conj.ugat f 0 : : f
66. o7 iy TS gL, o2, RIRRGE e SBKE CanlpiosDIE TR AP the group
condiRRS W Eds Byardl, TRAGESTNGONI iaf lapniing asti@gatfirecepgr antibody.

conmpari ng an anount of angi ogenesis in the presence of

the conpound with an ampunt of angi ogenesis in the i )
67. abdbaaethrd efidaiahfh SUSERIn feeNiFNgHe trlFBiifecsor antibody is an anti-
) | . | t r R | . 1 i : . d .
TNERY G T i R ARy, BB R EubB8 b4 dhi RS antbody
identified as useful in the treatment of rheumatoid o
68. ar tTheintdtlsoddifariaitin@s, avieein thefpearentagg efiedishavimgtIPNA fragmentation is
presen t he. compound is at |east 25% | ower than
meaﬁ‘ﬁé‘? gﬁ%ﬁ‘ﬁg WTﬁﬁg‘?%@}a@%ma‘% ?@eﬁﬁs ence of the
compound. 77. The nethod of claim 76, wherein the
69. commaudhdSof ILRE 65, vaRkras tHéSREdentagB of BéllstHa®RIgMBNA Rigmentation is
rheumatoid arthritis when the anount of angi ogenesis

measyred hg ThNEleasseyof the conpound is at | east 35% | ower
than the anmobunt of angi ogenesis in the absence of the

corpaun /8. IThe . ' [ :
70. o Mg et piAEs it Réln Mo i b e o PRI P oplfis g measrred by
a préeesIedhtiding@ihicRtdpk b8 When the anmount of angi ogenesis
in the presence of the conpound is at |east 50% | ower
¢ gxpasing mprRwationrol sals l9garadics phanoptosiE dhfcredsnce Apabsence of
conpo ouhd: ann€ nMethod of claim75, wherein the
anoun angiogenesi s is neasured by a process
() ipabEingo pereersigensf cofls in(thg pepudationi axgreasihg pbosphhtidylserine on the
basenent. proteins;. (2) culturing a popul ation of
en&éfrﬁ“é?lniuglr swdgqeof dip %qlllén?rg ®of basenent nmenbranes
i S L ARARER oo ABRETS Bl PRARTR B il uic of
the cell membrane represents the amount of macrophage apoptosis.

71.  The method of claim 70, wherein the inducer of apoptosis is selected from the group

consisting of Fas ligand, TRAIL, TNF- a. or an agonizing anti-death receptor antibody.

72.  The method of claim 71, wherein the agonizing anti-death receptor antibody is an anti-

TNF-R1 antibody, an anti-Fas antibody, an anti-TRAIL-R antibody or an anti-DR6 antibody.
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80. The nethod of claim 79, wherein the anount of
capillaries fornmed is identified by visualizing cell
WO aiws®337@ount i ng branch points or cal cul ati ng perEUSTID@D39484
capillary length in a viewfield. 81. A nethod.
73. i d@he infeftiodepfalaim o whdreirs tie perdentaghef ¢alls gKprspngG f

rheumataid arthritjs, whi nmet had ago] @ . .
phospBFpTRg BT atsaee et R SAEE pERESHoRRRRic Bbmbrane i
meafiEFEPERART IRBNSAANOURHe phdsBhatlyeBbat H F- activity

I'n the absence of the conpound; and (b) selecting the

conpound as useful in the treatnent of rheunatoid
74. ar The methodgfstpinys, werein thefanpgxin |V igsewjygated foma flperescent marker.

presence of the conpound is |ower than the anount of

H E | a_.activity j,n_the.a C
75. Thd kg G G B AR RO e SR pyBured by o
proc@&%ﬁiﬁ?ﬁﬁygtﬁ@ét%@@f: conprising repeating steps (a) and
(b) for each conpound of the collection, wherein at
(epecrnpasing apcimssnhof Bigiegeacsivin the presence 9T & corinoynd vith an

useful f t tre r ' thritis. 83.
Th W%og‘r(?n%{&%%?eg}sﬁn}l ﬁen‘lib\ﬁg e%eecg}ﬁﬁ%ﬁoglrl}g%und i's
whefedh ftagtbuatoaidtenésis tePestiite eem@idunoOHIF-heuittviey.d

arthritis when the anobunt of HIF-I activity in the
presence of the conpound is at |east 45%] ower than

76. t hdhamastid affclaimrzs, wherasn the coppopnd iwdderidied @s uggful pdhe treatment
conpound., 84 e ' j .
or AR T T3 0H, BBl Ay A LRRE b compound ot
least 18%4 Iy &itBanatht AfiotihiSofingivgehesisainhedbsaicetdfhd caapimnidt y
in the presence of the conpound is at |east 85% | ower

than the anount. of HL.F-1. activity.i.n t abse . Q
7, et T or e R P AR RS e ratment

of rlgem?df@ gﬂf&&éf\?h&?ﬁl@ AnRent/SEinglogefestia ﬂ?é‘ }ﬁ?&éﬁ%@ bf Be compound is at

heumat ol ritis when the anount o F-1 activity
leasi 35% hewgrtearthe amoint dfangimgouesiinithe aisehwafthoeympandr
than the anmobunt of HIF-I a activity in the absence of

the,_ co und. .86._.The net hod of claim.8 erein, t
78. R gRod iy Lt g comnoiad FOHCTIRAE el ddfe weatment
of ARkl QABritiSWhen the afRfuRO6E MgidpeAdsis i lhe plesdnet Bf tHeRompound is at
anmount of HIF-I a activity is neasured by an anount of

leasHh 0% [lowersbamtdie mmoantgfipmeicgenesipio b ghscrgccafdhe cqmpypamnd.
88. The nmethod of claim87, wherein the HRE has the
seqyen 5 - TAG -S (. . .
7. SEHEGR ST T ST RSP AR o e SBAGy e
compEigimgiedstens cdn amount of transcription froman Hi F-I
-responsive gene. 90. The nethod of claim89, wherein
t hdlHppoviding glayeref RasegePIP8inse| ect ed from the group
CONsy Aljtuffle ' O LE BaykP6E Blsement membranes i
(| Xagfuﬁ?&é %?(ar{f%dr?g og’r%gctidét?%lyl f;lZ s Ve sement membranes in
the presence or absence of the compound;

T

(3) quantifying the amount of capillaries formed.

80. The method of claim 79, wherein the amount of capillaries formed is identified by
visualizing cell tubes, counting branch points or calculating the total capillary length in a

view-field.
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WAFl , TGF-a, TGF-b3, Adrenonedul lin, erythropoietin,
| G~-2, I GF-binding proteins 1/2/3, Nitric oxide
wagnshetrase- 2, TGF-a, Vascul ar endot hel i al gr oMUS2004/039484
factor (VEGF), NP3, N X, RTP801, Autocrine notility
81. f adtmethGPidentifiiga cormpounsospfid in thelteaieenp pHihenmatpid arthritis,
Cé ﬁ Keratin 14/18/ 19, Vimentin, M C2/CD99,
whi thed GETRHEIS,  Endocrine gl and derived VEGF,
Pk r cBbPHRIBmbound with
@1@&& gé’.dd?lg a!n%g{délﬁtecr)gl c Egggﬁlgs{m t%%?%ﬁ%rredul li nm]p0 -
Eng@btied BIF- lo adtaéiy inxtygehsese-of thé\bdnpormdxande

g:nt het ase-2, DECI, DEC2,. ETS-1, NUR77, Car b’i%
& w}ennagéhegcommu@étaﬁ Hegful lfléh%trpamae& frheuppate @f@&tls when the

resj st
co Dbt T s W BeShPBRRa S compayagig ey e the amount
Tr 3PHiRA b a%tﬂzi%fﬁﬂh@ﬁbseh@(@f(ﬂhe%ﬁ &3, Autocrine
nmotility factor /GPl, Enolase 1, d ucose transporter
1, GAPDH, Lactate dehydrogenase
82. 6- Ehgmﬂmdd@mz&lkfphag@ﬁmmgj@t:@lé@hgn of pnmprawgh fieher comprising

repegy?}? hOf : ﬁzi%}go (Eé X 06512% S gﬂlll co?fegt%cﬁ% wthe%? atlieast one

com ﬂ&lﬁﬁ&hé\cc@lectl&pisbaﬁetﬁd tay n§efM foathe treafrhdit Oﬂ ﬂﬁimmtold arthritis.
trix nmetal |l oproteinase 2, Plasm nogen acti vat or
i nhi bitor 1 Pr ol yl - 4- hydr oxyl ase rokl
83. pl daaimedpso ¢ Bihereat Bystceppop stlslq ectgajés uselul in the treatment
of rI{e nf_(ﬁ%:gltt sr@ﬁe% the amol&e FEREDRY 9[ vi &ﬁkﬁ'@ (}r%ng%eﬁﬂé@gf b Qompound

a- respon3|ve gene i's se ect
is at GBS 1MgerdthaMBSamoht ¢ £ HIF- B Qb6 ih thdhbdehase tl?e ccﬁﬁpound
The met hod of claim89, wherein the H F-I a respon5|ve
gene is attached to a detectable marker.

84. metTIhQ m@hodccpfazlmngaﬁ whiesie the comwogad tscsp&steé aﬁﬂ?@f@kmut%e fgeatment

L T T T L

is atREREESR 169FRhASIHRAnidie: SEBIE- P& ‘actiAly BARPMseA@ he compound.
anount of |eukocytes that mgrate through at | east one

| ayer of endothelial cells in the presence of the
85. coffihe nrathoi ¢ftelaim Sailrmdnntelm) thel conlpoupd @sseteh‘@d aigafulia the treatment

t hrough at .l.east one ndotheI| cells
of eI AgprH gy aﬁwa G AR SISt dhesfitrnpe f the Sompound
e ol t
is atallg#lkgf‘%é}}g\g%rt tﬂ%th'g'aﬂ{ %{sof lﬁﬁlr F %ﬁ]ﬁvgl 4%’ B\%ktgé%:éﬂée dthe compound.
compound i s sel ected as useful in the treatnent of
86. I haeaiahsl f dldif 81, svhetuim tHeenamb ufHIBA olaetikiocistresasured under
that migrate in t he presence of the conpound is at
hypexeendidonst ower than the amount of | eukocyt es t hat
m grate in the absence of the conpound. 96. The nethod

us J leqllléﬁl cf%f é’l‘%l thtﬁpeﬁn BRROHRE of B $LSEHAY Rneasured by an
amount of HIF—loc bound to a hypoxia-responsive element (HRE).

88.  The method of claim 87, wherein the HRE has the sequence 5'-TACGTGCT-3' (SEQ
ID NO: 1).

89.  The method of claim 81, wherein the amount of HIF-1a activity is measured by an

amount of transcription from an HIF-1a-responsive gene.
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of rheumatoid arthritis when the anount of | eukocytes
that mgrate in the presence of the conpound is at
WO e@s33v@20 | ower t han the amount of | eukocyt esPttaB2004/039484
mgrate in the absence of the conpound. 97. The net hod
90. of Thd mictho@® claire88] wherem the Mibindresgorsblecgene ts sekscted from the

grouf RERSHBBAL COFih SR BEy o 8XrB A gIar b2 TR hisdipRat et 1273
WA@; T CPAPS g Dgﬁiéloﬁfeghlﬁﬁ%ryﬁ]?%hdi&ﬁ% ﬁGF@TG?JE?%cgﬁ@M&EeinS 1/2/3,

Ied&’ocyt at mgrate in the absencé o
Nitric orijde synthetas:-2, THEF-we Vasuilafenddthelnl @dowihtfecter (VEGE), NIP3, NIX,

RPN isrimmatiy blgd r R L LBl e Rer e ol T
Keralil @ 48R0, Rehkalin, ‘?\ﬂdﬁCE@?, %ﬁ%&&tﬁg PHdb&irdeSTRId derived VEGF,

necrosi s factor ‘or interle 100. The met hod of
Endagliaj be@ih, Dierce¢piort-tetatet protears 1, BOE-f3agmradyénergic receptor,

Adrsgemifin Bnagitenss, st SHREEET. NiicRBiUpielse febbL1, DEC2,
ETSIORROYIE Carbido anh8raB®Y NetbsOhal tlebdilTal R, MuhRE! fesistagee 1,

anmount of - activity is neasured under nornoxic )
Adenytatd kiriagn3, Ectod -nadieotidesh 6¢raeplesminml gmsfopin rlampsferin receptor,

ecre in HF-| t VLY~ Le
Hox IR TG Ao o L BEYGEE S0eB 1 GRRES, fhnshifer 1 GarDEL
Lactht® 'dKHfdfb%rﬂﬁ@ Blptvkshofifticto® kfifaés G0 60seD, 6t Hiphasphatasers]
that 1s higher than an anount of _| eukocyte apoptosis
Phosphofrpaolipasere Fhasphoplycergipddasg 1, Em.vatﬂkén%%\ﬁoﬁmﬁphosphate

sonhh 0P i O BF i ERp B TOAORIRAE o O
Plasitlogei-actiasorisisibiibr 1, Prolyb4-hydmbayse o.¢F), Uheimast plaiminogen

carthritis when the anmount of ngcrophage apoptosis in
activeles r?ﬁeﬁ@éﬂe@t@fm}dh'gaﬁ%&ﬂ‘ﬁé‘ﬂﬁﬁs? -at |least .25-fold

greater than the anount of nacrophage apoptosis in the

ab f - - T of el aj
o1 SoTFERRIR SHIBEIM R AP TNA IRLRN bl &) Rl
group kcenistiigtofOVEGHe Giett 19 Fdolsd hrAldolssAen t he anmpunt of

macr ophage apoptosis in the presence of the conpound

is at least 1,5-fold greatﬁ?gr t han t he anount . of

92. madhopiihpd Asknss; whene the HEslorrsspesivageng dnftighes to

T nmet hod of claim 106, wherein the conpound is
deteclt%?lggtle as useful in the treatment of rheumatoid
arthritis when the anpbunt of macrophage apoptosis in
93. t h&hpnetedod chimtd2ewherein the detectable marker is a fluorescent marker.

94.  The method of claim 81, wherein the amount of HIF-1a activity is measured by a
process comprising the step of:

(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

wherein the amount of leukocytes that migrate represents the amount HIF-1o activity.
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conmpound is at least 1.7-fold greater than the anount
of macrophage apoptosis in the absence of the
wa@eoposstds 108. The net hod of claim 104, wher eP@T/URE04/039484
amount of macrophage apoptosis is neasured by a
95. pr Ehegstlmdrqulasmrﬂjl wiherest Téleeompour(dll)s selgpigd ﬁﬁgseéul in the treatment

po s to L t QS
or PR i o8 ap e R o ERARETS b Bigh gt e
com?(ﬁlﬁldFi@ ECIRRt 309 mvepelah $hd dinduie opmul)@&d:sqnaﬂ}al\gme irNA absence of
ragnment ati on wherein the percentage of cells having

thecDN{QOfmdagrrent ation represents the amunt of macrophage
apopt osis. 109. The nmethod of claim 108, wherein the

C
o8Bl QAR Byl S Bl BRADRLGE Ut iy e e
of rlﬁﬁﬁllatoﬁﬁa‘ﬂh‘lt[seﬁl@ﬁi the aﬂ;ﬁhﬁtbﬁd@llko&ﬂt@s th-ﬁhﬁllgfﬁﬁehﬂ mheqfreselnae of the
109, wherein the agonizing anti-death recep

compeiridde a/lepst 4Q% lomter thpnEiImenRt phlsairocydes thﬁttmlglf%lg in the absence of
y, an anti-TRAIL-R antibody or an anti-DR6
theC% poglg(gly The net hod of claimO08, wherein the
per centage of cells having DNA fragnentation is
97. medhe nethddyoffelis %) sihysirsthefcompomdiisisaientst ak asafﬁl in the treatment

oS Sap i BB o S B R e Sesence o

comB@lﬁﬁlUiE el 56UNBveR B2f ¥heldnoutt 8f RkEGHeOhatGhRirat: #Pthe absence of

wherel n the anount of macrophage apoptosis i s neasured

the doyjnpmupd.ocess conprising the steps of: (1) exposing a

popul ati on of cells to an i nducer of apoptosis in the

pr enc I
98. a ﬁl% g{;’ éa 2 s e{e n eBHBBélIl”ag tcle:%grg )%é?rtléljgg %ﬁﬁ’lah Uhbilical
Vdngﬂggmg@nbgugserrne on the extracellular surface of t he

cell nmenbrane wherein the percentage of cells

essi ng phosphatldylserlne on the extracell ul ar

;
99. su%ﬁlﬁé@ thyd Qfidaimed4, wisrein thesndehelid spllsare samatatsshyith fumor
is. 14. The nethod of claim 113,
ne“%%%?%%?ﬁgaﬁﬂ%‘% of apoptosis is selected fromthe
group consisting of Fas ligand, TRAIL, TNF- or an
100.ag @k nietigodeottdlainked, whesiethieat leasttanedatyer of gidothidhiel cells is a
t hod. of, ¢l ai.m 14 wherei n the agoni zing anti -death
monp E’b?frﬁn ﬁﬁ‘ﬂa Sis an anti-TNF-R antibody, an
anti-Fas anti body, an anti-TRAIL-R anti body or an

101 2Ntrihe RRELANSF DARY94, wherein the leukocytes are monocytes.

102. The method of claim 101, wherein the amount of HIF-1a activity is measured under

normoxic conditions.

103. The method of claim 81, wherein a decrease in HIF-1a activity in the presence of the
compound is identified by observing an amount of leukocyte apoptosis in the presence of the
compound that is higher than an amount of leukocyte apoptosis in the absence of the

compound.

104. The method of claim 103, wherein the leukocytes are macrophages.
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116. The nethod of clai mwherein the percentage of

cell s expressing phosphatidyl serine present on the
wezaosashd ul ar surface of the cytoplasm c nmenbrPen®EsSi094/039484

nmeasured by binding of annexin V to the

105.phdbpmethiodynf staimn®4, whereimthe compeio 1o selestad as usel in the treatment

ot e i RSP o ARl B0 FRSGRE or e
compbufind 1864 leddt 1 \25LB1dTBRET 8dn e AndUn® 6 LHRCIOPARID HoPdsishie the
step of: (a) conparing an anmount of angi ogenesis in
absen¢reofifhes@np@Ingf t he conmpound with an anount of
angi ogenesi s in the absence of the conmpound; wherein

th t iRY ' i | B-
106 R 1 00 OSRERI ARSI OB R h o woamon
of rHeopREM aHthriis viigsht thé beduatsofusetephapdagdpeosis @ahepresemt of the

rheumatoid arthritis when the anount of angi ogenesis
compepndre abeest d meiold greates thayiboumeunt of gracrophage aopiqsyig the absence

anount of angi ogenesis in the absence of the
ofth%%@ﬂ%ghﬁgl..lzo. The method of claim 119, wherein the

conmpound is identified as useful in the treatnent of
107.r h@beratettiod cefictdimi 1065 wihinein thb eompownt is s¢lectnd poyeefidsi the treatment
in the presence of the compound.is at | east g596lomer

of themAtot e BRI e ARgHB R R Phege ERpplop B Be PRt the
comPOATRIAY Rdleast 2 7-fold erdaRl AN RS aribit BY dd@rophhed ﬁioﬁitdshﬂ]p the absence

conmpound is identrfied as useful in the'treatnent o
of thelsempevmd.d arthritis when the anmount of angi ogenesis
in the presence of the conpound is at |east 50% | owner

08 "985 A g o D REAIEHE B e ARBERl B
by aiEuess codhiprivivgl thgepsos i s measured by a process

conprising the steps of: (1), providing a.layer of
Baeeesing anoppistiag of cells te gndiguiceiplaPpRIesis &R fhspregence or absence of

’?”ﬂ?ﬁﬁﬁkkﬂﬁdgﬁhls on the | ayer of basenent_nenbranes
in e presence or absence of the conpound; (3)
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109. The method of claim 108, wherein the inducer of apoptosis is selected from the group
consisting of Fas ligand, TRAIL, TNF- o or an agonizing anti-death receptor antibody.

110. The method of claim 109, wherein the agonizing anti-death receptor antibody is an
anti-TNF-R1 antibody, an anti-Fas antibody, an anti-TRAIL-R antibody or an anti-DR6
antibody. .

111. The method of claim 108, wherein the percentage of cells having DNA fragmentation
is measured by FACS analysis of propidium uptake of cells.

112. The method of claim 108, wherein the percentage of cells having DNA fragmentation
is measured by TUNEL assay.
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116. The method of claim 113, wherein the percentage of cells expressing

phosphatidylserine present on the extracellular surface of the cytoplasmic membrane is

measured by binding of annexin V to the phosphatidylserine.

117. The method of claim 116, wherein the annexin V is conjugated to a fluorescent

marker.

118. The method of claim 81, wherein the amount of HIF-1o activity is measured by a
process comprising the step of:
(a) comparing an amount of angiogenesis in the presence of the compound with an
amount of angiogenesis in the absence of the compound;

wherein the amount of angiogenesis represents the amount HIF-1a. activity.

119. The method of claim 118, wherein the compound is identified as useful in the
treatment of rheumatoid arthritis when the amount of angiogenesis in the presence of the
compound is at least 25% lower than the amount of angiogenesis in the absence of the

compound.
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120. The method of claim 119, wherein the compound is identified as useful in the
treatment of theumatoid arthritis when the amount of angiogenesis in the presence of the
compound is at least 35% lower than the amount of angiogenesis in the absence of the

compound.

121. The method of claim 120, wherein the compound is identified as useful in the
treatment of rheumatoid arthritis when the amount of angiogenesis in the presence of the
compound is at least 50% lower than the amount of angiogenesis in the absence of the

compound.

122. The method of claim 118, wherein the amount of angiogenesis is measured by a
process comprising the steps of:
(1) providing a layer of basement proteins;
(2) culturing a population of endothelial cells on the layer of basement membranes in
the presence or absence of the compound;

(3) quantifying the amount of capillaries formed.

123. The method of claim 122, wherein the amount of capillaries formed is identified by
visualizing cell tubes, counting branch points or calculating the total capillary length in a

view-field.

124. A method of alleviating at least one symptom of rheumatoid arthritis, comprising
administering an antagonist of HIF-1a activity and an anti-rtheumatic drug to a patient having

rheumatoid arthritis.

125. The method of claim 124, wherein the anti-rtheumatic drug is a symptom-relieving

anti-rheumatic drug.

126. the method of claim 124, wherein the anti-rheumatic drug is a disease-mddifying anti-

rheumatic drug.

127. The method of claim 124, wherein the anti-rheumatic drug is selected from the group

of methotrexate, a TNF-o. antagonist, an interleukin-1 receptor antagonist and a steroid.
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128. The method of claim 124, wherein the patient is a methotrexate resistant patient and
the anti-rheumatic drug is methotrexate, a TNF-o. antagonist, an interleukin-1 receptor

antagonist or a steroid.

129. The method of claim 124, wherein the patient is a TNF-o blockade resistant patient
and the anti-rheumatic drug is a TNF-o antagonist, an interleukin-1 receptor antagonist or a

steroid.

130. The method of claim 129, wherein the patient is a TNF-o blockade hyperplasia

nonresponder.
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