METHODS AND REAGENTS FOR THE TREATMENT CF
I MMUNO NFLAMVATORY DI SORDERS Field of the Invention In

wW@Bene4ss t he present invention involves the trEEUS®NE/017117

10

15

20

25

prevention, and reduction of inmunoinflammatory

di sorders. Further, screening nethods are provided for
i dentifying candi date conpounds and strategi es useful
for treating, preventing, or reducing such conditions.
Background of the Invention The invention relates to
the treatnent, prevention, or reduction of

i munoi IMEIHEDS ANDREAGENTSFOR THE A REATIMENT OF
di sorders are characterized by the i nappropriate

activation of IMMbBNYINFLAMMAROBN BISORDERS t han
targeting infectious invaders, the inmune response
targets and danages the body's own tissues or

transplanted tissues. T [ eted by the

I mune systemvaries w Fﬁel{l Hzﬂg‘?e%%\?‘{d’gf".“ For exanpl e,

in mul gh ?Eﬁerﬁﬁ'tﬁ‘é PRdsent kEnticHRBIVRIRE BRbtrhéntdpFRehBsh, and
agai nst the neuronal tissue, while in Crohn's di sease

t helwttige sifiirenynanflammaterygdsexderd. nfantiedrnsdreenmag angthods are
di sorders affect .mlligns of individuals and include .
c@fﬁﬂlfi%f@,r 1dgpipyaag sardidate comnougs apd siralsgigsaiseful for treating,
infla or i sease arthritis, atopic dermatitis,
iR e R R EE Bhiliaby £ ¢ "anmen &

i nfl anmat ory der mat oses, inflammtory bowel or
gastrointestinal disorders (e.g., Crohn's di sease and

ul cerative colitis), Backgirgiml sftles hsventionyast heni a

gravis, pruritis/inflammuation, psoriasis, rheumatoid
ar t hr i £he inventiongslases tarihe Spatmesntcpieypugon, or reduction of

er yt hergatq?sus. ?ur r 1nt treatnment reginens for

[ ot ?f?’;f?%‘?rgspders typically rely on

' mmnoﬁﬂﬁﬁl‘h%ﬁﬁ'la‘fﬁmgﬂﬁgtd?sora-% afd Eﬁ@'ﬁ&%ﬁ%@&ﬁ e H&‘gﬁgo riate

agents can vary and their use Is often accozpanl e )P

adyevatorso e dodetd SBnmiihe efensgy. OR&Her than targeting infectious
invaders, the immune response targets and damages the body’s own tissues or
transplanted tissues. The tissue targeted by the immune system varies with the
disorder. For example, in multiple sclerosis, the immune response is directed
against the neuronal tissue, while in Crohn’s disease the digestive tract is targeted.
Immunoinflammatory disorders affect millions of individuals and include
conditions such as asthma, allergic intraocular inflammatory diseases, arthritis,
atopic dermatitis, atopic eczema, diabetes, hemolytic anaemia, inflammatory
dermatoses, inflammatory bowel or gastrointestinal disorders (e.g., Crohn’s
disease and ulcerative colitis), multiple sclerosis, myasthenia gravis,

pruritis/inflammation, psoriasis, rheumatoid arthritis, cirrhosis, and systemic lupus

erythematosus.



t herapeutic agents and nethods for the treatnent of
i mmunoi nfl ammatory di sorders are needed. Sunmary of

WO bestirsaent i on The i nvention features conposi tPONES$2005/017117
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nmet hods, and kits for treating, preventing, and
redu0|ng I mrunoi nfl ammat ory di sorders. |In one aspect,
t he i nerenbitedtaentregimgns serpoyhunenilesweatony ﬁkjoaiﬁrs typically

St B ERSR s ReBBRr Tt e eSr b ST B vary and
Gt B B8 AL BRI R e 2, rt;ms%zwa"

| gR$hpiie d@as ibh¥tHode fot the@fsatiREnt®F @dmohoinflRmmatory
foll ovm ng signaling pathways: NF-kB pat hway, NFAT

pdisovders atPad¢ededt hway, and El k-1 pat hway such that
proi nfl ammat ory cyt oki ne secretion or production or
any ot her inflamuatory response (e.g., chenokine

producti on, expressio el | rface rkers) is
reduced. These agentsggﬁkm%péggﬁ? f%veé'r% ts that,

when agmeihsdiiRdfchfirés CBHP&ditioRd, SndtHbAd, Gnd'Kitstfer treating,
reduce proinflammatory cytoki ne Secretion or

ppoieating amt redoyingtinenunsihflammdtoryydisesieonse. | f
deS| red, the agent that jncreases glucocaorticoid
r ecept &1 08¢ geRactrige a%wqmnon¢ea%lr?§rae@@ﬁ90$lﬁon ﬁ@ntammg an agent that
0Si ti

|
et aiase oG KPR SRR e A Bl forigpid receptor
- %@ﬁ‘itsi ﬁ&h@lsig?eflﬁ%l‘éﬁ@%n@ déﬁ&lli‘l@%afsgﬁe tdn@at hd¥steroidal a%ent that

reventi ng, reducl ng an 1 nminol nt armat ory di sorde

byncaiiates gieedigmgirtgoadivignotadt 1éase ondi(dabrably t¥o,ahreegentnore) of
that increases the signaling activity of a
g Ithﬂ:ﬁﬂlmvtmg sighatiog eptlovaysn Nk Bopatbway ONHAIT pabmway: A&t 1

TR 08 B4 e i o

o PhT R o ity JHACH B Ry bR B P REh %%?damn

ObRFestibh ATRRLAIMcE BRPRASPisi redhQLM Cﬂsﬂeseﬁgemfsld%@ bre%@ﬂt in

second agents are adm ni stered sinmultaneously or

wavunt2iBat] ayisenoddremddteetdte a, mamnaaipametsa fiidiant to reduce
proinflammatory cytokine secretion or production or any other inflammatory
response. If desired, the agent that increases glucocorticoid receptor signaling
activity is present in the composition in low dosage. The composition may be
formulated for topical or systemic administration.

The invention also features a method for treating, preventing, or reducing
an immunoinflammatory disorder by administering to a mammal a combination of
an agent that increases the signaling activity of a glucocorticoid receptor and a
non-steroidal agent that modulates the signaling activity of one or more of the

following signaling pathways: NF-xB pathway, NFAT pathway, AP-1 pathway,

and Elk-1 pathway such that proinflammatory cytokine secretion or production or
2



together are sufficient to treat, prevent, or reduce
the i mmunoi nfl ammatory di sorder. The two agents are

waole®snelaby adm ni stered within 14 days of eachp@t/tigrps/017117
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nore desirably within seven days of each other, and
even nore desirably within tvventg- four hours of each
oty pthes infaymmasormrespanse isreduced.e The dgsicand sespnd pgents are

LT RSy PO PSS ERR R Bhlr 8% ighne thr
Gfer afOSufRYGRYS %?{r’ g&é\ib%&,é Hﬁéﬁeﬁleqnﬁﬁmgiﬂgﬁlmatory

d
reduci ng the release m or 'production o
| Afsoaderatiieytwaydgonit@e deBirhbifyl imministeryd oeithia ldedays,of Bach other,

cells). This nethod involves contacting inflammtory o
celdre desirablxiwisjaseverndays efcrashsdker; ard sygmatoragesirably within
activity of the glucocorticoid receptor and a .
By T el RIFAET PR, Tk B0 BREPUST G- sapcomitantly). If

SIS noleR R ipRAS e A Rl i i
apdmiiktetedat lovwadosigeh that proinflamatory cytokine
secretion or production or any other inflamator

r esponJaeiisvendumcludther featites Aonethod 0§ redyvang ﬁleofe?/qahe from or

i nvenption, the non-steroidal age may be gen :
t REQAyCHEP &f detlagmatery; @Algaes Hblngf@mé@m Relerog - fErceHS)- This
b ol og! Civity . o0 .
PRl RGN L R b Sl ot mcrases he
skignalihg gcﬁ@i&f@ﬂﬂﬁe SusbedriidsidirBeepibOmad h ABnaEdroldal Mgt that

one or nore of the one or nore of the signaling
patdundates (le. ggnalivg dclivpt dfiene, orrdie qfathbiallowAfz: dignaling
pat hway, and El k-1 pat hvva}/[) is nodul ated (e.qg.,
i pathewys NG« Bauwtiveay, NFAT rathyvpy APt hpathwiysard Bilgd pathway
agent be_.an NF- kB hwa dul at or, NFAT path
i b promaammator OB sreBPn Bpredyetion iR
- igdal agent nmay al so be an
anti S@@ggorggg%ﬁgg I%Itre%aw conmpound that reduces the
expr essh an fbegelry Mpedtsifinainveation) @eulo-stetvidaltdpaht may be an

the signaling activity of one or nore of the signaling

pagtmehat iheregscs diFddeBeasas theagx prodision feathewmlyiologeal activity (e.g.,
enzymatic activity, phosphorylation state, or binding activity) of a signaling
molecule such that the signaling activity of one or more of the one or more of the
signaling pathways (e.g., NF-kB pathway, NFAT pathway, AP-1 pathway, and
Elk-1 pathway) is modulated (e.g., increased or reduced). For example, the non-
steroidal agent may be an NF-kB pathway modulator, NFAT pathway modulator,
AP-1 pathway modulator, or Elk-1 pathway modulator. The non-steroidal agent
may also be an antisense compound or RNAi compound that reduces the
expression levels of a signaling molecule, such that the signaling activity of one or

more of the signaling pathways (e.g., NF-kB pathway, NFAT pathway, AP-1

pathway, and Elk-1 pathway) is modulated. Alternatively, the non-steroidal agent
3



pat hway, and El k-1 pathway) is nodul at ed.
Alternatively, the non-steroidal agentnay be a

waleovsnesass negati ve form of a signaling nol ecul BCDUSANS/017117
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Nealy Bbepeat bmanyant NE2at: yeafomayf, a signalimgn‘mlmule or aEIerltession vector
pat hway i s nodul at ed,. The ngn- st er i ent SO
bencadling aidogpaniiagaty s uchuthat ietig HEALEEDE "o ore of the

pAAI R I
T S PR BN 1 e

n@ﬂit:l sddRices &ﬁi bialsital meitvig ofithegenilingaioledul @sich that the
chromati n confornmati on such as nodul ators of hi stone

deigaeliyg astsity bidA®) oomoné of theeNREedB phthwan NeA dqathway, AP-1
The non-steroidal agent may al so be an.inhibitor of

pPethiae, anghtlor] ypaébwe)eﬂ%n@omw%t hpadditign.; the neBriigreidad agent

ag’ta%\}%\et-rzl?rﬁﬁg%)ft f #Saggec(t: P#Bpgl)?gat h S t hat S&ICE aa% hSadiBrs of
afdkddOadlcet Xvs&em%e SPHEEM%dac'é%M tﬁ%sfé?ag@él atRhdA steroidal

adm ni stere t he conbi nati on “of the invention.

Thientandly hisoral art inditdpe wfipeo-¢ofimatatonysyytdiene mnoRINA stabilization
exanpl e, an NSAID, small nol ecul e i munonodul at or,
coxaplexeni(pizt SIA- DIMIRAR, TR @grashwrgnthat kad to the activation of

aptichol i nergi c conpound, beta receptor agonist,
ﬂlfﬁﬁﬁSmﬂl%ﬁg non- st er oi dal cal ci neurin inhibitor,

vi tam F‘f@:s?rréﬂl 919 %%&ﬁ%gﬂ ®Bra g‘é i; hfhouRll nPayPH] Rmulated or

salicylic acid. e inventi eatures vari ous

s adegmsrgedwithats combiigiivn §fithe Zhlilfhrﬂ@ﬁle Tspdditidsabthdrapeutic
strategies to treat, prevent, or reduce

| aommpolind nzayhles, cfoyex:ampllnet A NS ARy smealhmeleculommuapmedulator,

XSt Dt aTERbioheimandie i hakig e comBound, beta

Cgér'ﬁégﬁirrb#oﬁm&hgh iFa%Id ﬁF)P-sEE\(/rE; d\ﬁ?ﬁal%;nleeu?xﬁaqg}ﬁlb?tfor,i fl@)mm D

g agens ot S 9, 11,

and ( b)hdenesntian algo fdaturdes vatibves sartiingmiethods to identify candidate
compounds and strategies to treat, prevent, or reduce immunoinflammatory
conditions. For example, one method for identifying a combination that may be
useful for the treatment, prevention, or reduction of an immunoinflammatory
disorder involves the steps of: (a) contacting inflammatory cells (e.g., T cells) in
vitro with an agent that increases the signaling activity of the glucocorticoid
receptor and a candidate compound; and (b) determining whether the combination
of the agent that increases the signaling activity of the glucocorticoid receptor and

the candidate compound reduces proinflammatory cytokine release from or

production in these cells relative to proinflammatory cytokine release from or
4



of the agent that increases the signaling activity of
the glucocorticoid receptor and the candi date conpound
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production in these cells relative to proinflammtory
cytokine rel ease fromorproduction in cells contacted
wprdduchien agealls cortacted ovidathesagent theit ¢atases thacsigraling activity of

of the glucocorticoid receptor but not contacted with
t He Qaﬁ%qqxaﬁ@dcrs&ﬁ&%w Wtﬁ@a@&é«?%wm%ﬁhﬁ FB‘?(ﬁng&rﬁ%‘mﬂU}Pd- A

CHBR 5 SRR BBl S oF bRl i e
PESYB AN, asQ cdifBkatibR tis@ul 86t themkeaahshd Brav@habY, or reduction of
di sorder. Another screening nmethod for identifying a

c am @gindatreicapomateryutisdrder.f or t he treat nent,
prevention, or reductiqgn of an innunoinfl anmatory
di sor dé\ﬂoit}?ﬁfélcm"t&@eg%c@pfté’f adentitngy eandidatg compound useful for

ipflammtory. cell.s having r.educed .gl UCOGORL L COI .

e PR BE koY FOReljB SR B SRR R Ry disorder
CalJotved thB stepsTdi O 3k6viaBPRYREimaRey CElls Bakigg Rediced
whet her the candi date conpound reduces cytokine

r ghraserticoddnraeptreitmalingrctinitgaftd coatdcsing ehaseioells trath a
cells not contacted with the candi date conpound. A

r eendidatsrrompaundy R é0)rdaterayaing whehen tie Gmdidpda compeynd

.: F%BJ%%% g%%ﬁ%%g%?i??% %f p?%cg%%fqgﬂ %I%u c;eillé lrelfa%(/e ttcb Gells not
| EOMACIAW AR Odrdidee %fiﬁ)tbuna_.h% tdiehbh ?ﬁ‘c?‘t:okﬁle release or

features a nethod for id ifying a conbination that

mpyodietiog eflenti figyrtht kendidett soenpownid @ compound useful for the
I mrunoi nf | anmat ory di sorder, involving the steps of:
( apaeeitapravaptipmidrapdeatomyoicas inmupointlanemejory digerder.

S LTRSS AR JRH
( Rlay5d GO MR I Bt PG GORRIRA 8RR Rh ol s S8R involving the

creases the signaling activity o

gkt 0@ (a) cohdctipg el ahmandylceHs Ganiiclaith moigeavitht increases the
reduces cytokine rel ease fromor production in these

i aignalingiaotiyity of the gletatdrtieoidaecgptokaméa cendidste agympound; and
ith the ent that

duction. f | act.ed : :
o it Seivs o RERRYPR P! She RARD JhaBessteedbp aignaling
r ggt%}ltt)? b B glﬂ%co%ﬁ%i%crgg%tm 544 i&andidate compound reduces

cytokine release from or production in these inflammatory cells relative to

cytokine release or production from cells contacted with the agent that increases
the signaling activity of the glucocorticoid receptor but not contacted with the
candidate compound. A reduction in cytokine release or production identifies the
combination as a combination useful for the treatment, prevention, or reduction of
an immunoinflammatory disorder.

The invention further features a method for identifying a compound useful
for the treatment, prevention, or reduction of an immunomodulatory disorder,

5



candi dat e conmpound. A reduction in cytokine release or
production identifies the conbination as a conbi nation

wais@bais4for the treatnment, prevention, or reduptT/o82008/017117
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an i mmunoi nfl anmat ory di sorder. The invention further
features a nethod for ide,nti,fﬁi ng a conpound . usef ul
f svolHag thestens af:, (ap pravading dnflagmatencallssmedicess to have

TS b 35 S B SRS N

p k . )y : ’ s

SISO LT R o boun
and

cand pOtdeérmiffgewhelhes the dahdﬂia@@ﬁ&h?@hﬁd e&iiRes pebinARhmatory
(c) determ ning whether the candi date conpound reduces

pcyiokirearhatse fions pt pkodustioslinasks falamverto qallsctot cootacted with the
cells relative to cel|ls not contacte vvithth(g{l . )
canlidate comppddnd radycEgndn cyiPkine eseaskios@redictipngdgntifies the
production identifie he candi 0 ~
Chbb s Dbt RorhP F B HLRTR TR Figfention, o

r fAetibADIGh iAbBTHN S d18FTdsorder di sor der. The
invention also features a nméthod for identifying a

conbi nThe dnvertmhudlsd traturke atmethoddot ideptiEyirg hicombination useful
reduction of an i nmmunoi nfl ammat or% di sorder, invol ving
t fer the dfestraent, pegventient oripruefion ebapuumyneElammatory disorder,

BB BRI o PSRl i fenaing
PALAVEYof 1) oPRRLPEE OBNEDUA AL KIERF BT RS gy

t Bed B1kdQsehwvh ¢0ib cofta@Rhg infdtfmakeyGRB et Mttro with an agent that
identified in step (a); and (c) determ ni ng whet her

t hereasebitheasigoaling acthatyagfthe glinertcornarid aseeptertrnd the compound

signaling activity of the glucocortjcoid receptor a
t nélé'wgdg SEED @arAnd Jcé éle’geﬁméqlgg V(}gatimqr ggggncblnatlon OP t?le agent

prLoi nf | apmat.or v .0ki ne .rel eq.fro nroduct | '

ChP PR Y Kt s OBl o PR R B B AR

t B&inpb Rl $@sRTidd8 s%é;ﬂ@?|rédlg:e§?hbinﬂEMmQa{tof}h_@ytokine release from or
gl ucocorticoid receptor but not contacted wth the

c prgrhiecndniideaid dalledeianvs tepellsayomacted miticsad agenthththhmcreases the

conmpound identified in step (a) but not contacted with
saignabigeaetivinae! thicgloaecsticoid recepiar buignaiconiactsd with the

t ggmpound identified in step (a) or contacted with the compound identified in step
(a) but not contacted with said agent that increases the signaling activity of the
glucocorticoid receptor. A reduction in proinflammatory cytokine release or
production identifies the combination as a combination useful for the treatment,
prevention, or reduction of an immunoinflammatory disorder.

The invention also features a method for identifying a combination useful
for the treatment, prevention, or reduction of an immunoinflammatory disorder,
this method involving the steps of: (a) identifying a compound that modulates

signaling activity of one or more of the NF-kB pathway, NFAT pathway, AP-1
6



gl ucocorticoid receptor. A reduction in
proi nfl ammat ory cyt oki ne rel ease or production

wWo dmstifises t he conbi nati on as a conbi nati on usef/us2008617117
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the treatnent, prevention, or reduction of an
I mmunoi nf | arrrrat ory disor der The invention al so
f pathuvaes and fdk-H oprthway suehnthiat prmgﬂanmmtbrm@ttpbmewgemon or

fﬁ%aﬁvgelﬁ%{oi%twtogﬁv BEEFaPt Yenpanitor KeweH )\ oReting
atorg%)ellh 0 th{ Xf'lt'ﬂganaarg%%g?galfglgc {3%%& '\}E@ %ghgltn?gc‘ activity of a

S|gna I'ng acti vi one O

gtd&wwmldﬁﬁﬁfed@Ptdiw ,théBompatihdadentididd iflstep (h) Pty

such that prointlamuatory cytoki ne secretion or
pdotd:umtmng varetherythe ichmbinatidnavinthesr yganéspoluses pinflammatory

RO R T R——
oggp%%%gogj 9kl EBREREN A Ehe 20t IR IRAS Libhtg activiy

C@M&ghbgébrﬂEoid@éaataasﬁt Rot’ RAURRS] Wit thE |c§ﬂ‘ﬁ%hﬁﬂ)ldent1ﬁed in
cytokine rel ease fromor production in said cel

r sfept(y er tantayted kvitle thead cmaysmiridr idenbfiee irostap t(a)obutl not contacted
cells contacted with the agent that .increases the

s N@ﬂ’aﬂhﬁr?@eaﬁhaﬂltcye?tﬁﬁs fh?e“g!l"ﬂ&ﬂc%ﬂ’ft"l%’d?fdhﬁ ELECEFLiqeug receptor.

oft EOfEHRE ohPr bR BB akAC AR 1eblReh et Ry iiion as
bUEeﬁlPYOICtﬁ@ ttﬁ:%rﬁé*nt"‘b?é%hﬁ@n 88998l udtdR of ﬁ?frﬁﬁ‘ﬁﬁ&ﬁ%matory

signaling activity of the gl ucocorticoid receptor.

r diboederon i n proi nfl anmatory cyt oki ne rel ease

identifies the conmbination as useful for the

treat neme, Inperdicentlpe feateies addueantaining: (Qna composmon that contains
mat or di sor

f glatagp%tstfhg? mqea@g }g g 1ng(qc}1 tyé)ngE qqogﬂrt{ct%q receptor and a
CABh: %'té}ﬁld%? gﬁ@rﬁgrrnt B@Hufa'ﬂé‘srtﬁég ahﬂg agfrlgl@ fBﬁe or more of the NF-

activit ucocorti col ece

NRE: ﬁétﬁﬁv@'_y dRF A0 BBth w2 A P %{lﬁvf\@ﬁK ahBEIRI 19ﬁ@thwra%Tsuch that

activity of one or nore of the B pat hway,

patdimAymnidoty ptoRueysecatidnriprodypaidmaryarsucthet tiftammatory
proi nfl ammatory cytoki ne secretion or, producti on or

aﬁ@ﬁp@pﬁrers reﬁfl?f’e@n@&fi&wmse@stsﬁ%%fqrédnaaw&eéwg igcqmpgsition to a
DR b A A iR A R R A S Sy GRURGE L on o a
The invention also features a kit that contains (1) an agent that increases the

signaling activity of the glucocorticoid receptor; (ii) a non-steroidal agent that
modulates the signaling activity of one or more of the NF-«xB pathway, NFAT
pathway, AP-1 pathway, and Elk-1 pathway such that proinflammatory cytokine
secretion or production or any other inflammatory response is reduced; and (iii)
instructions for administering the agent that increases the signaling activity of the
glucocorticoid receptor and the non-steroidal agent to a patient diagnosed with an

immunoinflammatory disorder.



pati ent diagnosed with an i mmunoi nfl ammatory di sorder.
The invention also features a kit that contains (i) an

w@gwstiiubat i ncreases the signaling activity oPCT/t£2005/017117
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gl ucocorticoid receptor; (ii) a non-steroidal agent

that nodul ates the signaling activity of one or nore

of t heANBtheB kptaproweded INRINTpresentiayentigm cogaimsghan ageat that

El k-1 pat hway such that i nfl ammat ory cytokine, .. . .
s@@r@ts%ﬂleo%lg@quaw drtheg C@PH@PW‘%F?%H?P&LB‘P?(“) instructions

AP Bl HE S 3P Ak TBLLASH, B8 ol B e sgmating
agliviiy ¥f Qe {nhﬁlogé HE MO FLIGDI ] FAGC 9! adBIE-N§athways such that
non- st'eroi dal agent to a patient diagnosed with an

i ﬁfﬁiﬂﬂﬁmﬁﬂzﬁmﬁ)@bk{inéiseﬁmden ofpoddetioki dr gmyaxthelkeiah flammatory
the present invention contains (i) an agent that .
i respensseis redeces! tgrrapaticgt diagnesed wth anhangpneinélemmatery disorder.

o g L e L 25 L) 19t i

. i it . '
S S R B PR 40 ps
CIFOKT REtHSRES, H{P-Qphw Ry AfdCE 1kON pQhvalyYsueh ARt proinflammatory

i nflammatory response i's reduced to a patient
dtgighoredtcvstidn @anpriodoutnai of hmynodeo mflamsetagresponse is reduced;
Al ternatively, the invention provides a kit contajning

( pyd G estraeiens @ardgyristeringahisnpagent ané an pgentdhahmcrgqges the
activj.ty of one.qr re of. t.he NE-kB, pat hway, ,.NFAT .
oSienilipd gy Bt e dlyeScatticazer sl Mt gidhifed with an
pEQl AMBLMaYorSdisityee secretion or production or
a%@h{)httnllger m‘?{aaor{%atlory response is reduced; and (ii)

I nst r uBlyi ‘arsaiting[ realdoing, ot provegtihpian imgeuihflanth#toryadsotder” is
that increases the signaling activity of the

gmeaot ameliotitingrsachsoodition befpret dreafter di hagrsamredi tAs epmpared

0 T G PR o0 LA Bhos B4 Mencon s
ST} 9721018 THETUPILAL B CSLBL (B 5y 140758 mesura by

cafy kRndasebhiigductA gditieﬁfc viegisarigd trpited €ot aion i s at
| east 5% 10% 20% 40% 50% 60% B80% 90% 95% or
1 0oftuaoinflrmataetyslisorder is one who a medical practitioner has diagnosed as

N\

having such a condition. Diagnosis may be by any suitable means. One in the art
will understand that these patients may have been subjected to the standard tests or
may have been identified, without examination, as one at high risk due to the
presence of one or more risk factors, such as family history.

By “patient” is meant any animal (e.g., a human). Other animals that can
be treated using the methods, compositions, and kits of the invention include
horses, dogs, cats, pigs, goats, rabbits, hamsters, monkeys, guinea pigs, rats, mice,

lizards, snakes, sheep, cattle, fish, and birds.



any standard technique. A patient who is being treated
for an i nmunoi nfl ammatory di sorder is one who a
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condition. Diagnosis may be by any suitable neans. One

in the art will understand that these patients may

have bBerf‘aippaotgephthwayhes meamcasatics e)sftiﬁtrmcrelluﬂ;@r Ihaleeular
been jidentified, w thout exam nation, as one at hig

r ﬁlgraabdbaft fﬁetg@éelﬁ’tt%%%% Eesyit Qe contermal %elmlgrkstﬁae%r lsltlmately

h
IR LR et e oo B ki B Bl et utar o
UHRAG gal“éﬂf&ﬂ 3 1Hﬁ5ﬁ‘1ﬂg§no OFBPékzhhﬁ l%@gdﬁéysbﬁfd a receptor
t he | vention | ¢l ude horse dogs, afs pigs, ‘goats,

r abihictce]l shafiet eresultimgrik elyesreogmrneﬂt gidysctiviaéiba ,of mameus cellular
i zards, snakes, sheep, cattle, fish, and birds.B
s byains g gpa:trhmy kinagesye Lncedhessr ingtéal dptracel hubarepro Uéﬁ are

LG SRR SRRt s
AR IBAE L SRS SO GaRE ciopd ek e

F%n@@fﬁfﬂﬂn%ncﬁe){prlm oRyffbitot peoteias €¢ppQprainflahemeaely cytokines)
surface, resulting in the recruitnment and activation
othatgen elisitadiiplaigacal or oeBulas phenajype -8+ &iflarmationy) The external

OS5 e FOST R TP S0P iy aess 10%.
a?ﬁ %b/} f4dﬁ}§ ?(X 1/ t 86 Fhos! StO'%, ANG: ?@%‘fﬁfa'thg t8% cell that has

’r acel ar pfotel ns, Ieaai

t h@f‘ﬁ@dﬂ @tpo@,ed 261 EhCHRESSE sRRURT Iﬁéﬁeﬁdh@romﬂ@tlﬁimmg stimuli, the
(e.g., proinflamatory cytokines) that can elicit a

bbodlogicebactorityced theleaprgshiondeygof| @ntrgcqllwlarfdlgmimg mn)ecules

The external stimuli may increase the expre o 0
etfidun fhe pearling pathyay ay pe Wrs%seri@asqecm@eg E ?63196/30 %, 20%,

S 0. 300 600003 PR LR 0Py o

StkPksion PeR&RMLRYcOM the initiating stinuli, the
bi ol ogi cal activity or the expression |evel of

i nt r ac@yl tihareasingrihé signaling ectivies ofia hicocbiteccsd gevabtorg is meant

pat hway may be increased or decr eased by at | east 10%

2 to4nczense oglsrezgeth egg%respg% leggbpr iobagienl actiyiyy of any of the

' (se{g%tahxg rrtl(glecﬁ%r%n\go ved in ﬁle signaling pathway of a glucocorticoid receptor.
As aresult, the signaling pathway downstream of this molecule is amplified and
ultimately, the overall output of the glucocorticoid receptor signaling pathway is
increased. Such increase in signaling activity may be the result of increasing or
decreasing the expression level or biological activity of a signaling molecule in the
signaling pathway by at least 10%, 20%, 30%, 0%, 50%, 60%, 70%, 80%, 90%, or
100% relative to an untreated control, as measured by any standard technique

known in the art or described herein.



expression in a control cell. By "increasing the
signaling activity of a glucocorticoid receptor” is
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bi ol ogi cal activity of any of the signaling nolecule

i nvolved in the signaling pathway of a glucocorticoid

r ecept By.“réducang #udignalitpeactivityadfi nggpalinigypathway” is meant to
downstream of this nolecule is anplified and

uredus il gxpresreoleehPr bivlegice! astivitieotgny b dbe sigasliag molecule

fﬁf %?é@w%”p%‘&fe@%ﬁﬁt% plstierE S Al PRI ERTRE Signating
?WMeEHﬁoﬁé&%%éle@ﬁle‘ aﬁl\dedluﬁ{atélyoﬂh%giv%@éll output of the
a tIVI signaling nolecule in the’signaling

paghmla:yg pythatayl earh rk0b6ticiDAtay 3@%he 084ult5iince@ding i%ecreasing
80% 90% or 100%relative to an untreated control

as
niesanpeessian kewgl @t@ﬁ&@d@alta@tmﬁy glie skgnahmgimolerulegnithg signaling

L L

CXRLESSO Y&l e @bl Q9hRAkuRAY Vdnt é’ﬁdaﬁ‘&lf

own in
sl gnﬁfl ng m)ll?tecu e I'n the signalin vvay, fer e(a)

| tHeedrt BF Ho@ridlet hetdif. RIICRRGEY] @erafuciﬂgetmlsggtﬁiliﬂgghctlwty of a
pat hway downstream of such, nol ecul e and ultimtely,

t hignelieg phithvaut (eug., aric othmosé ghtei NEKBaNﬂMaI/ ABulc tor Elk-1
reducti on may be the result of i ncreasi ng
dé@tﬂw@ws)a dhe wepr@&sg@@% eHscios pevtedis (Biol m@uéhﬂmlaétqrv.%okmes) is

230405 TSSO bl B s, A 0o

19&1&&@{@5 b%ﬁtrél%eﬂ” Aﬁéxﬁﬁaba@/ 16f8ag'rlceﬁ%u'fﬁﬁ%frtﬁéjs%)ﬂahng

any standard techni que known’in t or ‘describ
heatiway, shdh afeaﬂqelryleaba/of prbdactign bﬁ pr(ﬁnﬁmlmatgr}a«i}ttbkniey, is

of a si %nal i ng pat hwa one or nore of the KB,
NFafpcedbylat least H)%, 20 at%ﬁg,y%goo 806, Q. d9%9.019 °/9f90%, or 100%

effector roteins (e.g., proinflammatory cytokines) is
ré"dﬁf&é% Oogc‘é?tr?]east 10% 20% 30% 40% 50% 60% 70%

80% %d&'ﬁoﬁqgofﬂcrrg%xsgfl%‘ﬂ?e §i nﬁl %tf\f?{fy &iﬁt‘hta §lucocort1c01d

Alterna vely, the i ca ut o nal i n
Paddepef pasiielly, ake tﬂé@trﬁ@he@%@e@tﬁo RI02dedidtivn &f immunoinflammatory

proi nfl ammatory cytokines, is r educed by at | east 10%

ZG%QrmS/@cakﬁ%nm%hlsaownt?@%s Rbdeved 39 modulagogthe signaling
activity of one or more the signaling pathways involved in the production of the
following effector proteins or transcription factors: NFxB, NFAT, AP-1, and Elk-
1 such that proinflammatory cytokine secretion or production or any other
inflammatory response is reduced. Such modulation may result from the increase
or reduction of the expression level or biological activity of any of the signaling
molecules involved in such pathways (as shown in FIGURE 1) or by the
modulation of any of the signaling activities depicted in FIGURE 1. For example,
the signaling activity of the NFAT signaling pathway may be reduced by

interfering or reducing one or more of the following activities: calcium flux,
10



relative to a control. In addition to increasing the

signaling activity of the glucocorticoid receptor
wealobaeyss t he treat ment, prevention, or reductPONUSK05/017117

i mmunoi nfl anmat ory di sorders according to this

i nvention is achieved by nodul ating the signaling

acilmudwinafctieationy calgineurtimectsv gival, NFA Paephesphorylation, NFAT

invol ved in the production of the follow ng effector,

ptrengpaafiar, ombl?& trans¢ptionad neti vatigu-KBhe signgling\petivity of the

S50 S SR LATTARLY AR 7A Bargvaion
AT R R T
5 LA SRR, Neab SPGB 554 Sy e

t fans@e el 86w oANYTHRS sibRginy SiRlity"eF APLI MialiRSeduced by
depicted in FIGURE 1. For exanple, the signaling

aedducingyond ot er&sAihesiofloatingigP o6t dotiagtiomyMb& phdsphedylation,
b&[interfering or reduci ng one or nore of the
f

ABvitngpeatrasphenyéaionandaditiatirnxs €al HRKS/O phosphorylation,
TS RBPontER BOT ek RE R By Kasg phosphorylation,

h T | anti : . . L o
e

r eosphegylRKOn parid slamni ghosphbiylaodn)y AP DN A Kifnding, and AP-1
activation, |KB phosphorylation and destruction, NFKB

t franstragimabactivgtion. D% Benaingevatk@psigsplieg yiodequdes that may

BB ISR LI SN P

W . PK | ' o -
OB R S S AP S, DR e e s
15 SEHUNEH) O K00 ey dUGSUR ROl b RS by co

phaseherptbatfl @imatd?$ el dsalor @odiRdfon, the modulation of one or
phosphoryl ati on, K1/ 2 phosphoryl ati on, ERK1l/2

phuxp toesgl pthways wadlte Tuthe greagphot; prevental, orapdnctinnof
bi ndi ng, and AP-I effﬂiragscri ptional activation. The
s GARNOA I L Y LHPTEPSnal i ng nol ecul es that may be

modul ag}g‘%‘uﬁﬂ?ﬁﬂ%fﬁ&ehﬁ’aﬁ tn&HRE ued aﬁlgﬁntj\ﬁ@-@orﬁ%&%d, ina

AP- 1,
20  combination of the invention, required to treat or prevent an immunoinflammatory

disease in a clinically relevant manner. ' A sufficient amount of an active
compound used to practice the present invention for therapeutic treatment of
conditions caused by or contributing to an immunoinflammatory disease varies
depending upon the manner of administration, the age, body weight, and general
25  health of the mammal or patient. Ultimately, the prescribers will decide the
appropriate amount and dosage regimen. Additionally, an effective amount may
can be that amount of compound in the combination of the invention that is safe

and efficacious in the treatment of a patient having the immunoinflammatory
11



pat hways are reduced are shown, for exanple, in FlGURE
1. Because the NFKB pat hway, the NFAT pat hway, the AP-

wdpashyiays and the El k- 1pat hway can increase PCT/US2005/017117
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proi nfl ammatory cytokine rel ease or production, the
nodul ati on of one or nore these pathways results in
t Hsecasecatareath apevaond andetormmed watdi apprafed by a regulatory
i mrunoj nf | amat or i%di sorders. By "an anount

g

sawthpogity ptuchjas thebhd. Ford andleg Mdmingsiabonhd, in a

conmbi nati.on of t.he. inpvention equired to,treat or .
o evenEYa PRIl SniteeBl Dt Beabién Spf el pfficacy, oris
rels8YRNE BB ShoreRonvEhikRi, %mes@,‘%ﬁgé‘ﬁsi% AR Aothet8reatment with
compound’ used to practice’the preSent invention for

t dicpaut beingremparad. E&fficanydnby basnesuseibpy skilled practitioner

contributing to an inmmunoi nflammatory di sease varies
depasdinycstapstsnd mshod Hieé ks eFpraprinteifor o yomindigaéionge,

bod ight, and general health.of .t he mammal or )

oot eminddfum AR REO R TmBE R B P P pRseSe vasisty of
" . et

2 BORGRCHE FicRI byiBHInfil? Wfeal SR RRferdfiR i P B Eadks, and

I ihfldiemeesti deaiaaieof [hhvtmomflimbinatort iddorderssadidt anthe

efficacious in the treatnment of a patient having the
i destnadtionl einheal by gk se by en onBamemtorysrrentssatipsregastion of the

det erm ned and approved, b regul at o ut horit

( SHEHNESYEIRE. a0 Ut REP PTG ORdhR ¢ Exemgige, Oty

n 3 H n | t t i i .
TRERAEHF bR Br0E kb Sy bERELITEIL B Sisrss

C OMYEBIRNIA ddRSor’ S FiseBiP aNSiol€ rhinaly; anetdie inttdRaldF8Aflammatory
with which it is being conpared. Efficacy may be

mdasasasd ANCA-asbtiated ymabvessebmasculiss nankaysisg spolatyditis;

met hod that is %ppro riate for a given indicati OH. The

t AFRTI0E ARG At EYATE 5SS ALQRIF @@Fma’éﬂ%c%‘ﬁ%&@égnea epatitis;
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dBh B! B§¥Sus P iQ0I; |cRrapRAIgEshadhRQr dfbaicr stttV & phltBonary

destfuction of healthy tissue by an inflammatory

pdoeess cidissigqUdgtn’ © syairotee comaundermeasitien{C O, Crohn’s disease;

unwanted proliferation of cells, Exanples of
Cushing’s syndrome; dermatomyositis; diabetes mellitus; discoid lupus
erythematosus; eosinophilic fasciitis; erythema nodosum; exfoliative dermatitis;
fibromyalgia; focal glomerulosclerosis; focal segmental glomerulosclerosis; giant
cell arteritis; gout; gouty arthritis; graft-versus-host disease; hand eczema;
Henoch-Schonlein purpura; herpes gestationis; hirsutism; idiopathic cerato-
scleritis; idiopathic pulmonary fibrosis; idiopathic thrombocytopenic purpura;
immune thrombocytopenic purpura inflammatory bowel or gastrointestinal
disorders, inflammatory dermatoses; lichen planus; lupus nephritis; lymphomatous
tracheobronchitis; macular edema; multiple sclerosis; myasthenia gravis; myositis;

nonspecific fibrosing lung disease; osteoarthritis; pancreatitis; pemphigoid

12



I mmunoi nfl ammatory di sorders are acne vulgaris; acute
respiratory distress syndrone; Addison's disease;

w@bdosngi4ss rhinitis; allergic intraocul ar infl apaEUS095/017117
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di seases, ANCA-associ ated smal | -vessel vasculitis;
ankyl osi ng spondylitis; arthritis, asthma;
agherbewkppaspbiguatvogacisgpemadadrttits; palyadentimnedosa; polymyalgia
hepatitis; autoi mune henpl ytic anem a; autoi mmune o
hEpaImatice; PEEHYS sCOty prwisdinfiagmation sepiasippyasipdic arthritis;
penphi goi d;. cerebral  i,schaem a: .chroni.c obstructive .. .
o E ey v 6ElSEoRls: PRRSERE iyl SiGpRnR sRbiehonitis rosacea
C QR RAtL I BBIHbS S Stos5EFRauSE PBY s8lefd REARCosRES EABed by Sweet’s
syndrong; dermatonyositis; diabetes nellitus; discoid
| spndroatey bzt osused toosistempici lhpus E@sladrmatbsys; evsdche oaused by
nodosunm exfoliative dermatitis; fibronyalgia; focal
ghetena; 6seres eaysed bygostersisgerinted pain; sarcoidosis; scleroderma;
gl omerul oscl erosi s; gi.ant cel rteritis; ,gout; qouty.
stmri Lo fosgisr i€ Sratit shodtaficbome: Bo B s or

- 13 r‘ " e . g [ 3 . R
PV e, AL il ABRRC PR LS brain cel death;
pSlwBeEtaIdysdabd)s9sieniic ilgiapat tHetdtbsubpyhapsiieosis; Takayasu’s
pur pura; imune thronbocytopenic purpura inflammatory
bevtetitisrtegmporalairterdist faxa¢ epidsomnalenesrolyafs) transplamntyrejection and
der mat.oses; |ichen pl.anus; |upus nephr.itis, . ) :
| VR B tanaEat S SR RmGSs MbsE P @REdiabetes; ulcerative
UG8 RS, S 0IRis: IKASHOEMEP UK IBmARGST Lis:
nonspéeci fi1c’fibrosing Tun I'sease; osteoarthritis;
pancr eatNén-derrRginalagah Ao S HRbid¥nd Sinc RRIFP Forddxdmple, rheumatoid
vul garis; periodontitis; polyarteritis nodosa,;
patthnis) igpiflammhatenmabowal diseasei astbmsgand chronic obstructive pulmonary
pruritis/inflammation, psoriasis; psoriatic arthritis;
p@Isedffary hi st opl asmosis; rheumatoid arthritis;

rel apsigpg, pof %‘H’a%ﬂ%{&g%ﬁso?é’%gc &Fipdtd t%}(y dermatgses” include,

sarcoi dosi's, rosacea caused sclero er?ra; rosacea

C aYSSthn e MR 1asH, BNREFOHEe HeafBPRAICCRYAREIN ceY&he M .,

| upus erythematosUs; rosacea caused by urticari a;

r astes@aiceansad, dyshzdietierecasmacvai@damzlmophartarcs cdesias, balanitis
scl eroderma; segnental gl omerul osclerosis; septic
skBewmsgiptadiesmagediularts; balsnapesthitis, Behegirssdis¢ase, erythema

Si.o rlen' S %\égdr ome; Stil I(‘is gi sease; stroke-induced i

b AR P SR Syl A GheligiEnm peisiae o e multiforme,
eLYINEOmE APH S larS N TR iti &%, HeRSh PlanhigkifotRfcRerosus et atrophicus,

lichen simplex chronicus, lichen spinulosus, nummular dermatitis, pyoderma
gangrenosum, sarcoidosis, subcorneal pustular dermatosis, urticaria, and transient
acantholytic dermatosis.

By “proliferative skin disease” is meant a benign or malignant disease that
1s characterized by accelerated cell division in the epidermis or dermis. Examples
of proliferative skin diseases are psoriasis, atopic dermatitis, non-specific
dermatitis, primary irritant contact dermatitis, allergic contact dermatitis, basal and

13



arteritis; tenporal arteritis; toxic epidernal
necrol ysis; transplant-rejection and

WO e@Bsp4snt -rej ecti on-rel ated syndrones; tubereait/vS1085/017117
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type-1 diabetes; ulcerative colitis; uveitis;

vasculitis; and Wegener's granul omatosis. "Non-dermal

i pfuaamons oxllcattimontsraf the skiny tenelfayrclshaops,egpidermolytic
rheumgtoid .. arthritis, inflammtory, bqowel disease,.

a8vh Fraé%sammailgn%&emeﬂw%ﬁ%ﬁ%rwkﬁlgés%%ﬂm
"Der mal, i ! SQr. " . :

e el D! Bl SPEHELRIER iy 0 STHBEL Ny gisease,

f ahord&, pESSHRRbh Ingl sechmhestised 85 BERR both 8 proliferative skin
asteatotic eczemm, dyshidrotic eczemm, vesicular

pdiseagd anban adkemnmptorpalcanatoss. cAm examsple @t such a disease is
pl asmacel [ ul ari s, bal anoposthitis, Behcet's disease,
ePyRIHERA annul are centrifugum erythema dyschrom cum

perstans, erythem multifor r.anyl annul ar eqo o o
P Chen iy & s domeendrmshaf dideat S8 (R e AR 8l £pve. 20%, s0%,
aRnOPINGHSor dvieh 989, SIHAR B 1 AP BlaBHSrd deb&R@Rended dosage of a

spi nul osus, nunmul ar dermatitis, pyoderm gangrenosum

S phttvutrdosnpaudcformeited fataipiaen deutertf @ghsinistration for treatment
urticaria, and transient acanthol ytic dermatosis. By
" of any hepwn; discask ion candisigse For sxpmale, adoyednsgge of an agent that

N
PLAlidisratibyY Sﬁﬁl&aﬂa@&f GAft gi?'ffé‘rr o s@fdv@abﬁa&ea&ﬁﬂé Same agent
dermatitrs, n n-specitiC ermatitis, pri ry rrritant

Cc éninddlhtedeforBdl tadminBtdagiogi ¢ contact dernatitis, basal
andsquanous cell carcinomas of the skin, lanellar

i cht hyd3y ¢, higli desagel’ y& incantygsdeass 5% ts2s at leasink) ogR@tit 50%,

SO, 5 SRR D R e e dosage

P38 o0 Py PAFEACE, g UBHEE Lithion

i nf | ampat Oryaridieddr8 tOfipdundnisexmsam Lciimishl beat AiteRASLoccurring

is psoriasis. By a "l ow dosage"” is neant at |east 5%

| essrtifeciglly-dativedaSiandidige addpolidhmay include, for example, peptides,
polypeptides, synthetic organic molecules, naturally occurring organic molecules,
nucleic acid molecules, peptide nucleic acid molecules, and components and
derivatives thereof.

Compounds useful in the invention include those described herein in any of
their pharmaceutically acceptable forms, including isomers such as diastereomers
and enantiomers, salts, esters, solvate\s, and polymorphs thereof, as well as racemic
mixtures and pure isomers of the compounds described herein. _

By “corticosteroid” is meant any naturally occurring or synthetic compound
characterized by a hydrogenated cyclopentanoperhydrophenanthrene ring system

and having immunosuppressive and/or antinflammatory activity.

14



80% 90% or even 95% than the | owest standard
recomrended dosage of a particular conpound fornul at ed

w0 0sa1gsven route of administration for treatPeEnusmbs/o17117
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any human di sease or condition. For exanple, a |ow
dosage of an agent that increases the signaling
adiatwriatly cotuming carticosteiiods atergeaer lyrproduced lay g ddrenal cortex.
adm nistration by jnhalation will differ froma | ow,
nga@@tléfwm@sgeglﬁdSag%Se haloganated d Exgmplesporticosteroids are
adm n(iis flation. By a "high dosage" is neant at | east
55}5?‘%.%‘5. HCIS east 10% 20% 50% 100% 200% or even
30099 ‘G dnb@BrdifA iRieRsPhilsd-Jegat dtnt GRATTIREES S essant” or
dosage of a particular conpound tTor treatnment of any
htiNeIDH1 is easant any conditéroatal aByntahicdeudtdat praafipommddry cytokine
is meant a chemcal, be it naturally-occurri ng or .
aPtoducEoB|arpedrsfioy cindEan dmanoPhy b i saysesed Ao We [regidation of
fgr exampl e eptides I ygept ides, synt het.i £..0r gani ¢

R BL T naF QI P05 Ao AR A PG e BB pipdlon Such as
0 . . _ i : . .
ol S E PR S onBeRl PROIIIRG a8 asaper agens
Copapeided spapseletragmerithiechemiedlty adified petstidedpsepeptide mimetics)
descri b_e_olp herein In any of their pharnmaceutically '
atis pohibitghe phasphataselagtivity of saleitesiriy dNsIdYs also include rapamycin

S e T Gr b pra i it i ER SR RS e prousin FKBP- 12,
Tl IS AU Bub PRI eylioh BE WIIAINOAR S ST EeRine

rein. ortil costeroi I'S neant any natura
06&dtEfibMg or synthetic conpound characterized by a
hydr ogenat ed cycl opent anoper hydr ophenant hrene ring .
syst emBantniedl modeduderimusinpprodetiter’ iamagamt a non-steroidal, non-
antinflammatory acfivity.Naturally occurrin .
cMDEsgmwa@éha&rcf@cgféﬁ%movrw%?@awwmb{l% grodycgng or
c S i [ Lods. 1 e -
oLy I ey OSSR B A i
" RRUthFAeE iR muUABYRABRI ihiaR-ideReNHIlin-independent manner.
I mmunosuppressant” or "NsID " is meant any
n@xastpdanyi shadll agdertul¢ mudenroeatdsersproipdfIMAPakionse inhibitors
cyt oki ne
>s/uch as VX 702 (Vertex Pharmaceuticals), SCIO 469 (Scios), doramapimod
(Boehringer Ingelheim), RO 30201195 (Roche), and SCIO 323 (Scios), TACE
inhibitors such as DPC 333 (Bristol Myers Squibb), ICE inhibitors such as
pranalcasan (Vertex Pharmaceuticals), and IMPDH inhibitors such as
mycophenolate (Roche) and merimepodib (Vertex Pharamceuticals).
Other features and advantages of the invention will be apparent from the

detailed description and from the claims.
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production or secretion, binds an inmunophilin, or
causes a down regul ation of the proinflanmtory

wo emstiizans Nsl Dl s i ncl ude cal ci neurin i nhi bit opeT/US200$1017117
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as cycl osporine, tacrolinmnmus, ascomycin, pimnmecrolinus,

as well as other agents (peptides, peptide fragnents,
chenical | y nodi fi e®Bnefddesstemptiar obHthet Ddawingset i cs)

that inhibit the phosphatase activity of calcineurin.

Ns| DI s FAESRE doF agehemphagiagiemsleptting by NifieB, NFAT, Elk-1, and
eyeg; ?I I ms, vvhi};lzh bi nd to an FK506- bi ndi ng protein,

FREP- S1gNalng PAARAY anti gen-i nduced proliferation of

white bheekieghlssrande a%tAks BEiIRRAAADAOhovhg' dpine and
é ol dal,

nol ecul e i munonodul ator™ 1's nmeant a non-ste
n@arox¥sinPirepepptieNF ANgtathiway e asas]spy e nilctiaawdtvaitly PMA (90

cyt oki ne production or secretion, causes a down

r ag(rhhfiboometin (fegnd) mithaonmeitboyt inemasingramamt of the test drugs

ot herw se nodul ates the i nmune systemin an

i AMMSpHIG PALIXsHBpaadrsolonasad cyelosppring.y HEARE 2A shows T cell

| e [ nodul at.or.s a P_Kki nase _
e SFCERERAREU B30 Fo KL e BB fughours before
S ' ' - ~ hej
BRI ST RBE iy g IR 20
I shows thasseers bddts @$ phiitarg I3cIBrpwaifodd MebpscSepedbbith NFET 1-
i nhi bitors such as pranal casan (Vertex _ _
PRB#GTEE @ntibedies) ,FI&&&REMfDShmﬁhnmlp@rr@amh@%h@@ analysis of T cell

PR ABEL ES) SR el T30 BUSaARS SHYS ey dhersRerfor one

[ [ j e detail ed
dgégﬁ%%(?ﬁ%gegéneg rrgl%ﬁﬁlg)%og‘%s%@ rief Description of

the Drawings FIGURE 1 is a schematic di agram depicting
the NFKB, NFAT, Elk-1, and AP-I signaling pathway.

FI GURESIQNRICS de3& areriseuendf illustrations slomsingraonxegpine and
anoxapi ne and paraoxetine repress the NFAT pathway, T

c OpTaxeliae sepiess thetib-+A pathmiax. (boclkywerg agtortsd With (5

g?’/[l}gé)io\ﬁ\ﬁ;)ﬁl@cg{ W%toq(%zwthci)u cilrlcerggsiipl A ﬁ{e ttegtedrtugg Elmoxapine,
paroxetine, prednisolone, cyclosporine or CAPE. FIGURE 3A shows the results
of T cell line CCRF-CEM that were transfected with a NF-kB luciferase reporter 4
hours before preincubation with vehicle or drug treatment. (n=4 experiment)
FIGURE 3B shows western blot results from primary T cells purified and
processed with NFAT1-specific antibodies. FIGURE 3C shows nuclear
translocation analysis of T cell line CCRF-CEM processed for
immunofluorescence.

FIGURES 4A-4D are illustrations showing amoxapine and paroxetine

repress the AP1 pathway. Primary T cells were preincubated with vehicle or drug
30 minutes before activation with PMA and ionomycin. Cells were extracted for

30 minutes later and processed for western blot analysis with phospospecific and
16



anoxapi ne, paroxetine, prednisolone and cycl ospori ne.
FI GURE 2A shows T cell line CCRF-CEM transfected with

W@ 20d5AT5450uci f erase reporter four hours before PCT/US2005/017117

10

15

prei ncubation with vehicle or drug treatnent (n=4
experinment). FIGURE 2B shows western blots of primary
Tantbodepthat fFecdgnaaedom peatsfe dF M WRENZATERBE HIGERE 4B: p38;
anti bodi es. FI GQURE 2C shows nucl ear transl ocation

aRHPYR IS 46t INKIe Tha blats wemmmprobed wilthgalpha Attedingasra lpading

o OReEE SR E AR s aLER e loaP @ R e gt Bnseription
S G{daS8relby drhttsditatd gﬁitl%ﬁ% AN PR S el dmto CCRF-CEM
by T A PRI B

paroxetine repress t wer e
a@&llly@i@dxwgbqﬁeﬂwlw@mmﬂhmm th or wt hout

i ncreasi ng anount of the test drugs anoxapi ne,

par oxeti ne, prednisol one, cyclosporine or CAPE. Fl GURE
3A shows the results of T c¢ Ié | i ne CCRF-CEM t hat were
transfected with a NF- k@qtﬁﬁ? DesclPF8Borter 4 hours

bef ore ﬁ%r ?re ﬁ%%??é%géhg éﬁﬁﬁh& L& Of ﬁilré rItlcgﬂfs%P?reatmg

(n=4 eXxpe owe-western Iot resu
f [tﬁﬂhﬂlbhrfﬂﬁlﬁm-ﬁt&?'dlﬁrﬂélfsllﬁ o€idn ABshcRAteE A5 BLskriduls R yNeit side
-specific anti bodi es. Fl GURE 3C shows nucl ear
t eHfiestsoddthaghanxd¢nssveseffbrtThaed bedn med CCRF @FMhe steroid
processed for i nof | uor escence,. .FI GU 4A- 4D

 arapsuitc wHsosh P SHERSTAER ﬁé)daﬁaatb%@)f iSherof mOé%%ﬂe this

he AP I
gy DO AP AL ST EUR e e
Pmoagﬁlpmqﬂ%ﬁh For ﬂ%%'d@o%f}ﬁoﬁ%%ﬁ&%@ dhé@be&@csmhwtv@ﬁg

| at er "and processed for western blot analysis w't

phospasfenisfof congodads tha ditemct bpdergsaogihy tceemhnmb therapeutic
protein. FIGURE 4A: ERK. FI GURE 4B: p38; FIGURE 4C
JNf{)ectswl@l%mgnlmgedeﬁal%aagmerﬁf&%ha tubulin as a

dop ct ihg REhisn BhR iR by gHIhE 2k fop e
tha %ﬁl@ffﬁtl&ﬁ 8ngh %Pfebﬁ’ﬂes Shofift Fdn & Eﬁa%rmﬁleﬁs?éi‘ the sT¥nAling

equent actl tion wt
activity of a glucocortlcmd receptor (e.g., a glucocortlcmd receptor agonist) in

combination with an agent that modulates the sigr/laling activity of one or more of
the NF-kB pathway, NFAT pathway, AP-1 pathway, and Elk-1 pathway such that
proinflammatory cytokine secretion or production or any other inflammatory
response is reduced. Based on this invention, the administration of this
combination causes a reduction in inflammation by reducing the production or
release of pro-inflammatory chemokines or cytokines, such as TNF-a,, thereby
resulting in the treatment, prevention, and reduction of immunoinflammatory
disorders. Desirably, the agent that increases the signaling activity of a
glucocorticoid receptor is formulated or administered with an agent that modulates

the signaling activity of more than one of the NFxB, NFAT, AP-1, and Elk-1
17



Det ai | ed Description Despite their efficacy, the
chroni c use of glucocorticoids for treating

wo novenoi4sd | ammat ory di sorders i s often associ aenusaon$o17117
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20

serious system c side effects. Although extensive

efforts have been nade to wi den the steroid

t pethaysstsuch thatgovinflanougibrg tytokine stlcretiagi di pratiuctivmbdr any other
the_steroid nolecule, this approach has met with m xed

s iftammatoyyrespanse iatesluged 69-5paa agpet thag medulates the signaling

hi ght.h h | at f he di f
P PR B S Shobis BRI Y o o

i i ST | . . .
comouTs AL BT LE LB o enin

ebieehiing JHeredly@pt droitheasinfammBbhP dfor & PRiféafRs skin
and kits for the adm nistration of an effective anount
ofliseas@ @egdn trimadplantocreates, drhmaftivgnaisi gt dsease. t Yheoforabination

gl ucocarticoid receptaor (e.g,, a.glucocorticoid
r eE aptlipleagsnissingy Oéeﬁqeiﬁwabko rF Qi SXampie. dyeotenate,

SN ke ot Sy anlRlfecf s e
P&khiRNt DG Red Ao Eﬁ'hﬂﬁé aﬁaﬁ&agrﬂae%%eﬂgdlﬁﬁﬁgtewdo@nh the

or production or any other I nfllammatory response Is

r edmbachtioBasiescried heérsin. nventi on, the administration

of this conbination causes a reduction in inflammtion

by reddiergvetiongssigsetibashingreater defed hgjow.
pro-inflammat ory chenoki nes or cytokines, such as

TNF-a, thereby resulting in the treatnent, prevention,
aAgentyinareayingluenponticoid roerptalysigealing aetivity

Desi r ahl the agent that. increases. the sjagnaling.

acti vi fyeents BBLARE O EAGRRe! OF s ElPodiBidrespptor are
adR DS SheRhatbh lvitlafdgttt thitdkdiduhasihalifg activity of
signarfng ac?ivit; o? ngre tﬁgﬁ one o? gﬁglhgégkaﬁxT?neor

ARidre odiftiie Bllowipgtgadaysyss 0 «Bhgdthwa9] NFAanpathomy, AP-1 pathway,

cyt oki ne secretion or production or any other

| ahd &itkdt pathwagsp ﬁutsmetfmdsmﬁobi(ienfg and kmtsagdh¢ irtvieation.

B 3 B RS o O, S I 206 imacet

Kt Se e élngocjowg&ﬁirggep%ﬁdﬂ§&{ Hlan;c?fptltoﬁie A% increase in activity
may result, for example, by increasing one or more of the following activities:
receptor binding, receptor/GC translocation, receptor/GC DNA binding,
receptor/GC transcriptional activation, or receptor/GC transrepression. Exemplary
agents that may used in the methods, compositions, and kits of the invention
include compounds described in U.S. Patent Nos. 6,380,207, 6,380,223,
6,448,405, 6,506,766, and 6,570,020, U.S. Patent Application Publication Nos.
20030176478, 20030171585, 20030120081, 20030073703, 2002015631,
20020147336, 20020107235, 20020103217, and 20010041802, and PCT

Publication No. W0O00/66522, each of which is hereby incorporated by reference.
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preventing, or reducing an inmunoinflammatory
di sorder, proliferative skin disease, organ transpl ant

WO eqoeais4es, or graft versus host di sease. The PCT/US2005/017117
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conmbi nation of nmultiple agents may al so be desirable.

For exanpl e, nethotrexate, hydroxychl oroqui ne, and

s Wthesadeard that aray adlsnbensed mdive nnh@thedsg (Ztoﬁqrostthms and klts of the
treatnment of rheumatoid arthritis and her ef ore

amﬁ%ﬂ%ear@éewrth@dtlﬂ& §oPrbﬁeﬁhN0én@,08é§8ﬂ; 6éalﬁlépeﬁ|994 544,

paaloe P o B 7 P bR e b PSS B BEb b ogR & Rhina 5,696,130,

a%ﬁéﬁlbf" Mﬁgﬁﬁ%réﬁsﬂﬁmb r&dd g/ﬁll%?eréh aling activity

a gl ucocorticoi’d receptor e use ‘in conbination
W|th an agent that reduces the signaling activity of
one or nore of the foll ow ng pat hways: NF-kB pat hway,
NINg‘EnpsatllﬂmaypdAlme thesignalingactivitylofl NPatBigaghways NEAT
met hods, ositions, and kits of the invention.
A@éﬁ'@‘gal’hé? nfl?éﬂé‘é@)é %%ng'dd%ﬁt?‘i‘i‘@hct ivity of a

gl ucoc ILNGr e

01 ooyt EanEpERERTRFs e RN Releb b S Ertucaguriogis receptor
| RCfRARRatkd o@%ﬁh\{hffsbérefﬂa%ﬁhedsh’(l)ﬂ stekGdaPxcEmR kigat R¥dulates the

i ncreasing one or nore of the follow ng activities:

r eip@alifg abiinidy 8@ oné O€ afire of Ge NFams INICAT| Blk-1, and AP-1 pathways
recept or/ GC DNA bi ndi ng, receptor/GC transcri ptl onal

asu¢ly thait proinfammaasept @)rtbmetsreanwpemrevsedwlonmw athyr

ge ts that used in t get hods, g 03|t| ons, and
argmaf ey rFﬂ%;%‘ﬁ? i1SFEduRe ua c‘%ﬂ?p%fﬁfﬂi aliagept Maydnerase or
%ng%g gl(%lléggign gg\g’éf’ 8)5 %%Eﬁg]%aro’%q \gﬁﬁof a%a/ <I§i§ea419é1e signaling

P%’Blb@lﬂéé HNeS pathQR39 1s( ot 1Bat tROR3AX€dliBR a modulation in the
20030120081, 2003007 703 2002015631, 20020147336,

261naling 28bvitR 00204 08 Alofe odINFiZ®NBAA] &R, 1, and AHCT signaling
Publ i cati on No. W00/ 66522, each of which |s her eby
i ngﬁwwrSatlé@f\blyage@tSearemecr&qdefora@@mwexmdfalwﬂy QlugoMed Chem.

b e net hods, conpositions, and kits of the

ﬁvijﬁ?t ?%ﬁ?%(}'ﬁ described in U S. Patent Nos. 6, 093, 821,
6 121, 450, 5,994,544, 5,696,133, 5,696,127, 5,693, 647,
5, 693, 646, 5,688, 810, 5,688,808, and 5, 696, 130,

Agents that modulate the signaling activity of NFxB pathway

Agents that modulate the signaling activity of the NFxB signaling pathway
may modulate, for example, one or more of the following activities: PKC
activation, NIK activation, IKK activation, IxB phosphorylation and destruction,
NF«B translocation, NFkB DNA binding, NFxB phosphorylation (p65) or NFxB
transcriptional activation. These compounds are described, for example, in U.S.
Patent Application Publication Nos. 20040092430, 20040058930, and
20030013170, 20030078246 and 20030078246, andU.S.S.N. 10/670,488, filed
September 24, 2003, all of which are hereby incorporated by reference.
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each of which is hereby incorporated by reference.
Agents that nodul ate the signaling activity of NF-kB

wE@adosmessss NFAT pat hway, AP-1 pat hway, and El k-PCcpusivesy17117
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The agent that increases the signaling activity of a

gl ucocorticoid receptor is fornmul ated or adm ni stered
wBtidh agems irsdwdcotdgloiagend; attoadpimrdllaateéwlditiaolthione (ADT),
signaling activity of one or nore of the NFKB, NFAT,
Restaxanthing bireugepal, usylated Juiirexyanissle (BHARmserhsirgnthine

P eyl aneE (PASHiroddeMraRll agk SARE), gamosol
agaub gy r:ét@&l‘icﬂ%‘?iv%ﬁyé@Qfﬁ?&&ﬁ%&{éﬁﬁl@?ﬁgﬁgdn@xe| or

brological activity of dny one o e I NQ

MR aHY 188 tyrolachardiganbydiythylditibedbainatd @BAY; riésokamine,
is a nodulation in the signaling activity of one or
nodthy dodlipdrkB, cidjrhRzegmath fenghibriapcid, siigatyldighiocarbamates

PAPRIRIC) sy T e Tt bevsS i, s AR

| . . . 7 ¢ AEK
BTG S AEPLIIRL AN bl T ercpimysesectn
S EAIALI(RGGEE e témyolfpRed cib)e erddiiof¥aepttby] pofivate, ethylene
nore of the fTollowng activities: PKC activation, N K
aghjicohtdtaacetikicid ¢ EA ), gammkglysany phystophas ynshetasel(gamma-

destruction, NFKB trans] ocatian, NFKB DNA bi ndi ng, )
NEKED Jp By e idym pwas?C%@rl BR %@%9%%%% glutathione,

activati Se. Crj Oy« 1 - )
SR T O TR NG oo FETE B Pl i, varois,
2 g@%%‘%lo@@t@«ﬂ%@ﬁ@% eAdd2aR3ARAR (MR-SOD), N-acetyl-L-
20030078236 and 2 030078546, andU. S. S. N. 10/670, 488,

f cyaeinSePlrathaaceely? 0831 )ahbdrdiiydsbgediaatie abiedr@HYGA),

i ncorporated by reference. Such agents include a-Ilipoic
aerthopbenaagphag.arhenghisens pyidenisdetg lrogupene and tert-butyl

ast axant hi n, bi s-eugenol, butyl ated hydroxyani sol e

( V@%}Qq“&%}r ant hi ne caffeic acid phenethyl ester

B P S RS ity R i)

( giyfretidbdithibombhmae) (PDTC), quercetin, Rg(3) (a ginseng derivative),
rotenone, S-allyl-cysteine (SAC), sauchinone, tepoxaline (5-(4-chlorophenyl)-N-
hydroxy-(4-methoxyphenyl)-N-methyl-1H-pyrazole-3-propanamide), a-torphryl
succinate, o-torphryl acetate, PMC (2,2,5,7,8-pentamethyl-6-hydroxychromane),
and yakuchinone A and B. NF«xB inhibitors also include proteosome inhibitors,
such as peptide aldehydes (ALLnL(N-acetyl-leucinyl-leucynil-norleucynal,
MG101), LLM (N-acetyl-leucinyl-leucynil-methional), Z-LLnV, (carbobenzoxyl-
leucinyl-leucynil-norvalinal, MG115), Z-LLL
(carbobenzoxyl-leucinyl-leucynil-leucynal, MG132), lactacystine, b-lactone,
boronic acid peptide, ubiquitin ligase inhibitors, PS-341, cyclosporin A, FK506

(tacrolimus), deoxyspergualin, APNE (N-acetyl-DL-phenylalanine-b-
20



di benzyl butyrol actone |ignans, diethyldithiocarbamate
(DDC), iferoxam ne, dihydrolipoic Acid, dilazep with

wo enofiidass ¢ aci d, di net hyl dit hi ocar bamat es ( DNETIZU$2005/017117
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curcum n (diferulolylnethane), disulfiram ebselen,

EPC- KI (phosphodi ester conmpound of vitam n E and
vidphthyle§er), IR (Neawatzoghl tydsimgatthgtestef FEIGC ¢3.den

t ea pol yphenol s), ergothi onei ne et hyl gyr uvat e

e@lﬁbf m@ogmy@érmi é?lilgé@eﬂpeo Jte), TPCK (N-a-tosyl-L-

gﬁ%%é%hﬁfqa%l eg%ﬂj%i%%t gﬂ 322 (glankgo bi | Zaba
?5%15 line glé%adéﬂlv%ﬁ%e) heyrg §1'1<I‘LY|3|6FFe%?oc( bhﬂé’g[’otease inhibitor),
di pi ne,

e conpound rontetrakis, laé roid

| ttpaglamidey (uyi sk, derzat aew) sgeldanean poin B MIS-SAG 545 €4(2'-
SOD), N-acetyl-Lcysteine (NAQ, nacyselyn (NAL)

gémmhy@ryb)@nan@fh,$1d@na&nybn(mlvzx9(\} 2- @qmﬁﬁh@mﬁit mmfa& cyano-4-
h t d d
B Y T D N} 75 RER P AP ST RSO 26 hanepgpice.

T \K

ST RS BORP 25508 ABRPRIAbsirons g viggpiy BB, BT
Q(Héjga?ﬁa -BRidiv@Epidermar @oenkMgstoStRe ydwyRicedrNEF( SATPS (analog
sauchi none, tepoxaline (5-(4-chlorophenyl)-Nnhydroxy-(.

4oﬂé5mmyp$®mgma)lm@,rﬁ‘e®h’)§81 (retipyid antdgenBthr opesidectdymin (vitamin

?@5%3 3. Dok RN GURPR AR hatBjin i sl fasalazine,
1ceé%nﬂgp A%c%?ig E’auml:g h@ %Qdetl&ﬁﬁ%)%l Sﬁ%ﬂlﬂﬁ &Uﬁ‘?d ursolic a01d

tors

(&k&ﬁé&%ﬁﬁﬁhyéodlﬁmm}&ak@tawmlh ﬂmlh@pAZmI BAMG1@7(»82 (E3((4-

LLM (N-acetyl -l euci nyl -Teucyni | - net hi onal ),

(ﬁmt}bydphmzyd)(-yhlfemyl)-riyﬂ)mpbwu;me) B]@Yvhl'm@él (E/E{(4+t5)u,tylphenyl)
Z-LLL (carbobenzaoxyl -1 eucinyl -1 eucynil-1eucynal,

vetlEonyl) ﬂa@paéwltrﬁé) b@nzﬂdﬁ@th@cyeaat@n%can%gleegleqied@

Fradgb ik, ot hashfiang e oain, RUTRASERIdoN; febydroxy-2-
gtgﬁér}ﬂe’t 3} gbé:l ﬁgél@geﬂglerg ?P%]M}Mh o4 W@roxﬁﬂﬂ%nal (HNE),
d Eﬂjémenmﬂmngrdsm)gyn@%an(lﬁbhas dagdﬁtmdmone 1buprofen indirubin-3'-

fI uor ophosphat e{ TPCK (N-a-tosyl - ?henyl al ani ne
oxime, nterferon-alpha, methotrexate, monoch oramine, nafamostat mesilate,

oleandrin, panduratin A, petrosaspongiolide M, phytic acid (inositol
hexakisphosphate), prostaglandin A1, 20(S)-protopanaxatriol (ginsenoside
metabolite), sanguinarine (pseudochelerythrine, 13-methyl-[1,3]-benzodioxolo-
[5,6-c]-1,3-dioxolo-4,5 phenanthridinium), silymarin, SOCS1, sulindac, THI 52
(1-naphthylethyl-6,7-dihydroxy-1,2,3 4-tetrahydroisoquinoline), vesnarinone,
YopJ (encoded by Yersinia pseudotuberculosis) acetaminophen, a-melanocyte-
stimulating hormone (a-MSH), amentoflavone, artemisia capillaris thunb extract,
aucubin, beta-lapachone, capsaicin (8-methyl-N-vanillyl-6-nonenamide), core

protein of Hepatitis C virus (HCV), cyclolinteinone (sponge sesterterpene),
21 |



chl oronet hyl ketone), cal agualine (fern derivative),
LY29 and LY30, pefabloc (serine protease inhibitor),

wo oomagisasd des (agl ai a derivatives), gel dananycPar/Uus2005/017117
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BMS- 345541 (4(2'- Ami noethyl)am no-1
8-di met hyl i m dazo(l, 2-a) qui noxal i ne),

odimide (Bresian @hnSp}mtaﬁe-lehlcoztorby & 0% ycymh@lmimmeyanaiox% écabet
FPaB r  saethys R AR SRR n el s taan (Srosine
00, 858 5 P A

N@&Jsuﬁé RinaB@irthiBitér) geliins Tplhdel ghesyirfilkaludfatd) gairhani n

anal og), survanta, N (tunor suppressor),
S glutmmycystemalswaﬁamz; mypochiadas annmﬂlotqgheomeno

st aur Qspor.i ne, ct one,. betulinic acid, ursol . C.
atsoal &ﬁ%@h{@ﬂ@neaggh( RCCHRIV TN E%HtF‘é‘bal ¥ pghia ‘scoparia frit

" ‘Pﬁﬁﬁ %ﬁ Fﬂc)gq?@ @A }1}%19%%@%2% f’fz‘cf) logaggin, LY294002 [2-(4-

1%%}101(11%3%—@4135 bﬁﬁ)ﬁ@}’|5)-‘methylth10adenosme U0126, pervanadate,
sul fonyl )= 2-propénenitril€), benzyl isothiocyanate,

c phesylansgnonakde (BAB), tymsammiqsphatasmrrﬁxﬂplltmb; prpstaglandm 15-
chorl oni c&agonadotro cycl oepoxydon; | -hydroxy- 2-

hylaexsiied 1/2,1@-5@;4? 2), teshyifasaioxih éeswm% lﬁctones (parthenolide;

nonena at e
ts%‘f@%r ELR R inisa it BB Sr L | RIGHOins,
#)Hiﬁ% hékd ﬁrrﬁﬂné&h@f‘ ERo IRLOPI], %Eﬁth 111RE ‘Mbhozmsﬂ?all
Stat nes | ate, ‘ol eandrin, pan Gratin A
pﬁidl@@ﬂé})@h@nphplgenlhdl (4pﬁlyt-ﬂr¢1ydﬁo>q/f(wvbﬁe) dodxin, astragaloside 1V,
hexaki spho te), prostaglandin Al
20tosyastaton, a&@mdmmqﬁ hylegprysnpemin (PEHEYEQ); &§-deoxyspergualin,

b o BB e s M REE M), nicotinemide. g, 5
(AR b ik, i B o R, amdrel B gftlerindy,

| agtmishhin, ﬁﬁﬁv@dthmbﬁftale‘ﬁ@pﬂ 6 (Territndedk yfjaviResibenfotiamine
pseudot uber cul osi s) acetam nophen,

abdeteadmcbtse)bcmhvhawmgthhdwnm@apmfwslelypsmte catalposide,
| laris

&m Ipaq\glggl(gﬁ(gr gﬁ‘ﬁ?@ %lggqcml}?ny hiJ p?len})/(l ept-a en-3-one, DTD
( %4,'?6&{131[110[‘\5}3%[}1&[5}6':4,@]’(%%%8[‘36,‘5] 8.63,2- GR182, 3-ditriazine), E3330

(quinone derivative), epoxyquinol A, flunixin meglumine, flurbiprofen,

pentoxifylline (1-(5'-oxohexyl) 3,7-dimetylxanthine, PTX), 6(5H)-

phenanthridinone and benzamide, phenyl-N-tert-butylnitrone (PBN), pirfenidone,
pyrithione, quinadril raxofelast, rebamipide, ribavirin, rifamides, eolipram,
sanggenon C, SUN C8079, T-614, tyrphostin AG-126, APC0576, D609,
cycloprodigiosin hycrochloride, pranlukast, psychosine, quinazolines, resveratrol,
RO31-8220, saucerneol D and saucerneol E, tranilast [N-(3,4-
dimethoxycinnamoyl)anthranilic acid], 3,4,5-trimethoxy-4'-fluorochalcone,
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protein of Hepatitis C virus (HCV), cyclolinteinone
(sponge sesterterpene), diam de (tyrosi ne phosphat ase
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sodi um enbpdin

(3-nmethyl-1,6,8-trihydroxyant hraqui none), erbstatin
(trwtohdqenksatmma tabiytamino- Ibslénm&mnygefdangaiycm 6-
gl i ot oxi n, 0gabexat e nmesilate, genistein r osi ne

kamgy}mw mtecﬂeylvagV%é'ﬁephmetetrgthy@@@bmdﬁ , Silinglew,
B RR B b Sk P TaRBI: anYGHARPSY Ge e ey ar dhEy LBl MAP
SRR e N2 G005 b BN s beow.

LY294002 [2-(4- nof holinyl)-8-phenyl chronone],

5' - et hyl t hi oadenosi ne, U0126, pervanadat e,

pheny| agentsetimtimed (ldOthe signaling aptivityghdt™NMEAT pathway

i nhi bitor), prostaglandin 15-

deoxy- E@Ptcakcmmﬁpsw(pbpsphaééserﬁarl@paleré&psqlmphcated in various

| lJ.d
0 B OB BRI L ginenrin
| tr@ﬁ%r&itﬁin%cto??efmpﬁqefaﬁllT‘jpE%Wn’ s8R r8RAR. lymphocyte

conophylline ML 294 (small nol ecdle), rhein, api gem n
( 4ctivmtiont rAperds chat frh@dudate)sigrehlimgi emtlvﬂytolf ah;@m”ﬂ signd]ing
atorvastatin, dehydroxgyrret hyl epoxyqui nomi ci n

( DHVE
19%@@3@1@& odl InFRIEY Y AlgSH Rotep Fiybiters ¢pd smmllanQﬁ)O?f@ule
di sul fid ] be
b SRR T EBaRAROm b Srls oA B BPTSRS 1,
RO SIS, S SAAb e it ot N AT-diven

bt@ﬂmrmionﬁncmngbﬁtshh@u ModeRpy a’f}m)n@aﬁﬂ'le&fbﬁowmg activities:

cat al posi de, di aryl hept anoi d
7c@]41urh>fhqu]r®dum Fusivpphensalgineurin activation, NFAT

(HOeERE R 572y 34 [ Bl FABPEHPRNEAT anspripgiopal gtiyation (see
ZFIéLﬂiﬁ 1 g??g&@%‘ﬁ 1nl:rﬁ§€b(?s ﬁﬂi‘t‘ :pﬂé)\)%ﬁt WAT’ ﬁgbl\érﬁ% gnslocauon include

epoxyqui n um ne

PAK ART7HYA bmaalﬂlpr&t%m maob@vyehbs &alain@urﬁﬁemsmm hitevactions;
PTX), 6(5H)- phenant hridi none and benzam de,

pﬁ?e!XEIN roterrt, whicly bhmks eaksir{dRBiX) activiityf eatiomeyrin B homolog, CHP;
pyrithione, UI nadri | xof el ﬁfS? r ebam pi de

" PRAMETRL 2 Prisaicaes whish hiedhe aGdiy Go B e! NEAT2
C%Rggphorylgg‘léh AR nlﬁpr% A TP 1B Rihibitors ’include

cyclosporin A and FK506. Mechanistically, cyclosporin A and FK506 indirectly
repress NFAT by inhibiting calcineurin activity. These agents target NFAT
specific pathways and act as immunosuppressants by inhibiting alloreactive T-
cells. Other agents include A-285222, D-43787, and 3,5-bistriflouromethyl
pyrazole (BTP) derivatives that inhibit Thl and Th2 cytokine gene expression,
thereby indirectly inhibiting the nuclear localization of NFAT. Other exemplary
agents that reduce NFAT signaling are described by Martinez-Martinez et al.,

23



cycl oprodi gi osi n hycrochl oride, pranl ukast,
psychosi ne, qui nazolines, resveratrol, RO3 1-8220,

weaeseIzaedl D and saucerneol E, tranilast [N (BCBUS2005/017117
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di met hoxyci nnanoyl )ant hranilic acid] ,
3,4,5-trimethoxy-4'-fluorochal cone, triptolide,

mEsateatiMelicinyt @hémisary hin-997d EpER, o X § eP atantApplicatidar Publication
am noqui nazol i ne derivatives, [

I t luteolin
t Blosa2(34000Ry baand 200201324 as well s S61T WR8HO103647. Agents that
R RBE P a2 AP TPLSHY 0Bl A A acrivicy and
agtd il € her described bel ow. Agents that
n%lfflu g@%r?ﬁ%r%{egr%w ng activity of NFAT pathway The
cal cium sensitive phosphatase calcineurin is
inplicated in various biological systens includi n&l
| ynphodgeatsathtatuaodolate the sighalingaetivisy of AR+Inand Eik-1
transcription factors of the NFAT fam |y play an
eB3BWYPY role in Iynphocyte activation. Agents that
nmodul a ' L ina.: AR R . ’ j. i ..
o 20 YRR AR A5L Il i B AFATESHOR B Yo administered
| QRA Sgeht At rﬁ(‘%._llbtf:ﬁ@h@@iﬁh@lilh@Bcttb&*igy%ﬁtheSQFH €fnaling pathway,
these inhibitors bind cal cineurin and suppress
déphbkkp hergnlating pgtherayi, wir bpth. Foucleamagdnd maygymodylatésaone or more

BT 2 i P A 02 o

£l | roduli e . . vation

o SRR A LTI VBB MK,
t VARRAS7 ONIKeD2l TaIEL IMBKI 08, §rS838) FO&KRBinding REQViY,br AP-1
inhibitdrs that preévent NFAT nuclear transTocation

i hahseptRKAPZE) vati onic A gaitsl that atadudatehany pf éveeMiAP kinases may
cal cineurin substrate interactions;. CABIN protein, .
whlsermetiyates AR lcanseliks hsigaeling agtivisy and argButher described below.
honol og, CHP; and MCIPI , 2, 3 proteins which have the
ability to prevent NFAT2 phosphoryl ati on and nucl ear

i mpor t n APA; hibRogsul € 1 nhibitors include
cycl osporin 'R%gﬁofl FIK506. Mechani stically, cyclosporin

A and Bteffsd thdiffgelylof MAP einasd\brdleiy atgdundial tdthe NFxB,
calcineurin activity. These agents target NFAT

SDEAT] APphtandellk- hrignabing psthwaysnasupgené s medulgtes the

! gﬂgg’}ihtgrgl%ti%lnls?artee,aaccttiiv\a{tewl;l-,coerlblosth of a MAP kinase protein is useful in any
of the combinations described herein. Thus, any inhibitor of the Raf, Mek1/2,
ERK1/2, MEKK1/3, MEK4/7, INK, p38, MEK3/6, Takl proteins may be used,
for example, with the agent that increases the signaling activity of the
glucocorticoid receptor. Agents that modulates signaling activity of MAP kinase
proteins are described, for example, by Ravingerova et al., Mol. Cell Biochem.
247:127-38 (2003) and Chang et al., Leukemia. 17:1263-93 (2003). MEK
inhibitors are described, for example, in U.S. Patent Application Publication No.

20040087583. Erk Kinase Inhibitors are described, for example, in U.S. Patent
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O her agents include A-285222, D-43787, and
3,5-bistriflouronethyl pyrazole (BTP) derivatives that
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indirectly inhibiting the nuclear |ocalization of

NFAT. O her exenplary agents that reduce NFAT
sApnlichtien Rubligritur NpeUIH400RI 63 h GHONAN4 $51Hz 20040029857,

pR0aitiRian, A2y EaRahiad 200kifabond popolagas.

o A Ay PR TS TP P AR inblgpgre further

s HesvaibedbyeR tbivifé M ehBH, Methdd4rNBEBidE XS0 b8 (RedHyund Kohno et
Agents that nodul ate the signaling activity of AP-I

anld, Biog- CepdtyalaResTHha 18124c@008).i dgeutsrtbatapodulatgegnaling

of the invention y be adm nistered with an agent

¢ Rl VI abIng Ra %la@mggmﬁww A Aespridgdofor exampge, by Bollag et al,,
signald n - hopal i ng pat hway, or

bg‘t%ﬁr.' Cgﬂghﬁlg}relgtgg%%g'rr%g%/ﬂnéééhI@Q@‘ one or nore of the

follow ng activities: PKC activation, MK

phosphoryl ation, activation and/or phosphoryl ati on of

a MAP P3B8dnhilfitory., Raf, MEKI /2, Erkl/2, MEKKL-3,

MEK4/ 7, JNK1/2, Takl, MEK3/6, or f3$), DNA bi ndi ng

act i vi Ny (3-gart-hptyl- k- metiadrS-pyragalil)-Nf 4t i on. Agent s

t hat. ;nodul at anynof t ina als-

oot aEe R bR Eiee: RBR A0S SHR 0T SBA2 190, U745,
furthen o8s850bsth Sel 0weoVhe ekeﬁgﬁ& Igzhliﬁhﬁo%%. Boary$88
the fam Iy of MAP kinase protein a?/ central to the
NEKBbitdiisATe déderibedand) Bl Ral. Nosg 66T 2p 8138604/, Sa666,044,
agent t hat nodul ates the phosphoryl ation state

a

te,
159213, 565 I Dot hO G, 3 3¢ NP7 0 p A ass 5 9,48 éi hopE,90deb(B9,143,

oAl s G Fe MEPORRRE 1S R ERRT S0 ARl pe iR A
J 0 5Ba8, W?@{/@ 1352k ORIH £ 305 W@@’P?%’%ﬁ%’d %3'5%%6, WO

exanpl e, e "agent that 7increases the sig
aoyi3¢igsy, WO IBE)E 16¢ ICOras/Ci X5, NEOSTE/2829\0W It 88/56377, WO

msg/u()l%tég,SV\?IO %g?(l)ll 1n396, %\clz(t)i 9V9i/ {%/7706f, WM8P99k/iO{]fl3sle, WO 99/01130, WO
99/32121, WO 00/26209, WO 99/58502, WO 99/58523, WO 99/57101, WO
99/61426, WO 99/59960, WO 99/59959, WO 00/18738, WO 00/17175, WO
99/17204, WO 00/20402, WO 99/64400, WO 00/01688, WO 00/07980, WO
00/07991, WO 00/06563, WO 00/12074, WO 00/12497, WO 00/31072, WO
00/31063, WO 00/23072, WO 00/31065, WO 00/35911, WO 00/39116, WO
00/43384, WO 00/41698, WO 97/36587, WO 97/47618, WO 97/16442, WO
97/16441, WO 97/12876, WO 98/7966, WO 98/56377, WO 98/22109, WO
98/24782, WO 98/24780, WO 98/22457, WO 98/52558, WO 98/52941, WO
98/52937, WO 98/52940, WO 98/56788, WO 98/27098, WO 99/00357, WO
98/47892, WO 98/47899, WO 99/03837, WO 99/01441, WO 99/01449, WO
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proteins are described, for exanple, by Ravingerova et
al., Mdl. Cell Biochem 247:127-38 (2003) and Chang et
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descri bed, for exanple, in U S. Patent Application

Publ i cati on No. 20040087583. Erk Kinase Inhibitors are

dB8SO3HBAdW O 65/E3pMED IS09E5S, WAt EioMpl,iwex 9 5A9852, WO
Publ i cati on Nos 2004008263 1, 20040048861,

289/480248%70 9%0%@@2%’@5%) L 5ksd3 Q9= 203 Yo d¥o 32842833, TP 2000

2883%@31%%@9%%%@9%%5@,%90%\3?%”1& st WP ¢RED 20040082551,

406’% 6%9&067“7%@ %04@05392@@6&%05@9?@? @0@'40053942

:1-28 nd Kohno et al Prog

RQGO4(5)MI&42EO(O4KHI’23})92WIM@6 2(1@)30!26390$|2@I®80ﬂ9@355
activi of the Raf signali n% gat hway are descri bed
00903, 2003 Bon35 BI030 14 52 300601520, rAII0T 39462,

bl 1‘3@8&%0@3039{)25@%0}0@0&8 29030096817,
el e R e L L

e2e0P0 G687 380030032082 2003006898 p%ombs BO6H0306855044,

described in U S. Pat. Nos. 5 71 6 972, 5, 686 455,
52665}(8(6643526@31}%26452@@@099161 520@89,1 36}114 520@2015@781,

VPO ev7a, NG 4522008650 D200 400 104,
9??@%%@%’%%@%@i?iéé0%&94@8%‘}%5&%%638%3%SB%Wibitors

9§l’s§§ﬁ§3ﬂbé@ngﬁﬁ}93r9§5al Wo@%%d@ﬁem%tﬂﬁ@lﬂﬁzm (2@3) Dumas
99/01 131, WD 99/01 130G 9/ 32121, WD 00/ 26209,

981 58;5:’3)12)9@/‘&1699@58@2133& \\D: 05 173621 (2 00D) ;011 61h4 26 al. VBJoorg Med
99/ 59960, WO 99/59959, WO 00/18738, WD 00/17175

obhenybolt, 1002964 4200MpRedmen 66! B@Q?@Mi@éﬂlewtt 11:9-12

obr I oW ane to Piterels b Lo Lo 1 Sol G Regig et al. s Med

013406529829 323, LNEBALBIL, LRiediEhem. 42:2180-90 (1999);
Dumas, Curr. Opin. Drug Discov. Devel. 5:718-27 (2002); Stelmach et al., Bioorg.
Med. Chem. Lett. 13:277-80 (2003); Cirillo et al., Curr. Top. Med. Chem. 2:1021-
35 (2002); Pargellis et al., Curr. Opin. Investig. Drugs. 4:566-71; Dumas et al.,
Bioorg. Med. Chem. Lett. 10:2047-50 (2000); Trejo et al., J. Med. bhem.
46:4702-13 (2003); Mclay et al. Bioorg. Med. Chem. 9:537-54 (2001); Lee et al.,
Immunopharmacology 47:185-201 (2000); Adams et al., Bioorg. Med. Chem.
Lett. 11: 2867-70 (2001); Regan et al., J. Med. Chem. 46:4676-4686 (2003);
Laufer et al., J. Med. Chem. 45:2733-40 (2002); Colletti et al., J. Med. Chem.
46:349-52 (2003), Branger et al., J. Immunol. 168:4070-7 (2002), Henry et al.,
Bioorg. Med. Chem. Lett. 8:3335-40 (1998); Adams et al., Prog. Med. Chem.
38:1-60 (2001), Revesz et al., Bioorg. Med. Chem. Lett. 10:1261-4 (2000),
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00/ 43384, WO 00/ 41698, WD 97/ 36587, WD 97/47618, WO
97/ 16442, WD 97/16441 , WO 97/12876, WO 98/ 7966, WO

w@0S68455 WO 98/ 22109, WD 98/ 24782, WO 98/ 247801/U¥¥005/017117
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98/ 22457, WO 98/52558, WD 98/52941, WD 98/52937, WD
98/ 52940, WO 98/56788, WD 98/27098, WD 99/00357, WD
981twEsH 2t aM0. d¢di 1H8m. 4@@91’—63&3(703)\/@h9%0ﬁd4@t alWBur. J.

99/ 01449, W9/ 03484 95/ 09853, V\D 95/ 0985
oBiodanr. 26865 B 864290 hiachspn shvals Cop Bop. MdsdcChegs 2:1011-20

O fo g ’ﬁ%ﬁ?%s#’n%aéﬁ?iﬁig??%wﬁﬁ(’@sw%&&ﬁmorg Med

209400829017 221@@4923 2 » ORI XN ABpind P54 Qﬁ%@@&@evel 5:713-
20040053958, 3064002391 20040044044, 20040023992

20Q30Q2% Nischik3tiG? QEQEQQS PROGRAEDD. 543551532'2—001{90@Eﬁﬂster et al.,
20030149037, 20030144529, 20030144520, 20030139462,

2008 NewBBersperab1:d881Y (29003 RAedTs 6t alddvo1nided, Chem. Lett.

204306 305 0 150506 6 Bioatodbsr 34 b adokubad (2003); de
2050068 1645 50030004 1™ SO0 BT 14 ' 20020 TERgD<t - Bioore

2@@&9131%6.7113&.ZQO@)LQBZ%@O?EP@@G@@Béﬁﬁ%,Ctﬂ@O@pﬂﬂgﬁﬁ%xig. Drugs.
20020016477, 20020013354, 20020010170, 20010025044,

aBdl (7004 (20236011538 al.n BibdngoMedaCheal. detiddd €¥936e (20001).
Rupert et al., Bioorg Med Chem Lett. 13:347-50 (2003);
Dumas et al., Bioorg Med Chem Lett. 12:1559-1562

(2002);1\% t. ioorg Med Chem Lett. 10: 205
1 2054J ﬁa& nghlgﬁmle%t al ., Bioorg Med Chem Lett.

11: 9- 1INK2RPase iMiBitdts ae. des&'ﬂ%ﬁ %ﬂ\@din?p’l@ anBbgoyeWtch etal.,
1191-4 (2003); Regan et al., J Mdd Chem 45:2994-3008

( BoOHim. IBmphyso_rAcﬂeh 1197 89- 1Bt (Zenandin21.80P9E@nf Appdation
TN T L
1Eoé%égfyéggzggﬁﬁgg%Esggr%QQ{HQ93246 d488§9§%%;?ﬁ630558§%0

'QM@§@16279@VEQ§3OFB§%@@ 160301@@B§§ 2603@h00§ﬁ9xzam30696816
:2047-50°(2000); Trejo et al,
Cﬁ9680087922 2003073732 20020111353, 20020103229, 20020119135 and

20040077632.

Other therapeutic agents

If desired, the combination of the invention containing the agent that
increases signaling activity of the glucocorticoid receptor and a non-steroidal
agent that modulates the signaling activity of one or more of the NFxB, NFAT,
Elk-1, or AP-1 signaling pathways such that proinflammatory cytokine secretion
or production or any other inflammatory response is reduced may be formulated or
administered with additional therapeutic agents. Such agents include, for
example, corticosteroids, NSAID, COX-2 inhibitor, DMARD, biologic, xanthine,
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46: 4702- 13 (2003); Mclay et al. Bioorg. Med. Chem
9:537-54 (2001); Lee et al, I mmunopharmacol ogy

W@ 7003854201 (2000); Adans et al, Bioorg. Med. EBUS2005/017117

Lett. 11: 2867-70 (2001); Regan et al, J . Med. Chem

46: 4676- 4686 (2003); Laufer et al, J . Med. Chem
45n2a183iedgic 200oundpbétatrecepeor agonist, broebodiGitemnon-steroidal
46: 349-52 (2003), Branger et al, J. . I|nmunol. ) L
168 cypomAnhigiey) vitami ) asalog, pseialss, @@U%&. anchgmino salicylic
Lett,, 8:3335-40 (1998); Adans et al. Prog. Med. Chem
3%9151-‘60 (2001), Revesz et al, Bioorg. Med. Chem Lett.

10: 1261-4 (2000),Cxtosen et al, J . Med. Chem

46: 5651- 62 (2003); Thurnmond et al., Eur. J . Biochem

268: 57 ¢rbiko§2p6itls, Jackson et al., Curr. Top. Med.

Chem 2 :101 1-20 (2002);. Jeohn et al., Neuroscience

114: 689psipngligopyortResietoidanaybe forpngdated.in thejcompesition of the

L . 12:2109-.12 (2002),: Och Curr. in.
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MackneChem dibeé;t1.1-Bdtaib2apha,( Zmltktrah!kﬂtbx%r%hA-ene—?) ,20-dione;
Bi oorg. Med. Chem Lett. 13:467-70 (‘200%; e Laszlo
etl 1dieta, 1 Biadphragl 7 Rbdetranehrox ypregn- 184-2688-940(diong) L 1-beta, 17-

M| ntyre et al., Bioorg. d. Chem Lett..12:689-92
St inlineink v AP RE HastbFibres ene o e g

2 -6 (] - Cqlyl . {Bi . ,

L apRo el oG ndeSRpftiont AR 8 a bR dione-3,17-
Kidnsifee 11 Nt ot s raice 1dasfdrbRpthdrdard-exan, €7-thibne; 15,17-
Bogoyevitch et al., Biochim Biophys. Acta.

1a8%.dBex iirbg¢20maE; ddranéthylly8rodeatismie; Apalli dihydoexy-16-alpha-

Publ i cati on Nos. 20040092562, 20040087642,
2014 0BTeERns; 1398 bobienge’ 29 shenyy 47e4pha-byduviypregig4-ene-3,20-

20051 3 35ier BG40 YHE o BB b a5 o dEARA:s-beta-progn-

200501 13130 Ao JoRN0S Foss LU e e e dity g one: 17

apgdtexypregna-4,9(11)-diene-3,20-dione; 18-hydroxycorticosterone; 18-
hydroxycortisone; 18-oxocortisol; 21-deoxyaldosterone; 21-deoxycortisone; 2-
deoxyecdysone; 2-methylcortisone; 3-dehydroecdysone; 4-pregnene-1 7-a]pha,20-
beta, 21-triol-3,11-dione; 6,17,20-trihydroxypregn-4-ene-3-one; 6-alpha-
hydroxycortisol; 6-alpha-fluoroprednisolone, 6-alpha-methylprednisolone, 6-
alpha-methylprednisolone 21-acetate, 6-alpha-methylprednisolone 21-
hemisuccinate sodium salt, 6-beta-hydroxycortisol, 6-alpha, 9-alpha-
difluoroprednisolone 21-acetate 17-butyrate, 6-hydroxycorticosterone; 6-
hydroxydexamethasone; 6-hydroxyprednisolone; 9-fluorocortisone;
alclometasone dipropionate; aldosterone; algestone; alphaderm; amadinone;

amcinonide; anagestone; androstenedione; anecortave acetate; beclomethasone;
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If desired, the conbination of the invention
containing the agent that increases signaling activity
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agent that nodul ates the signaling activity of one or

nore of the NFKB, NFAT, Elk-1, or AP-I signaling
phttlameshasonb digrapiqmats; betlamedhasone dyprokionats monehydiate;

or production_or an ther inflammtory response ils1 .

r befgmedhasepe Ha-Yalsite: Degmeshasene: senuiTe Peefalgh, DRtamethasone sodium

7 PO AR el AR Fl AR 1ot TR SR grone:

DMY3HnaliRn@9éRloroiRBa Atk Hite; 2RIdrepRIdnIeE € e aRITRAB G erol;
beta receptor agoni st, bronchodilator, non-steroidal

calodetigul; ichobatdsdbiptapionate] eobetakbres) @l aagrtopss; @la@ortolone pivalate;
retinoid, and 5-amno salicylic acid. Corticosteroids
Oploigestantyclopresapt;icosideastapae;moytise; cortivnl agasate; gortigel butyrate;
conposjtian of the ipventiqgn or .admnistered to the,. .
EaRal Cuapage: FefisahiodRot fifd ot RbaswiSs cortisol sodium
Sui . 1. i donel s , - , i
PR ACRALGG cBRisaiG Hiffisde A1, cdo@tiR; dduraotone;
l8cphRlart, 27.dokyt @tisan eh prpppredrobtedee; el BAdEHonBE;

1l - bet a, 16-al pha, 17, 21-t et r ahydr oxypregn-1, 4-di ene- 3, 2
Oddixyvertiddstrene; deproddphdescinolone; desonide; desoximethasone;

b St L ATy S PR e et
1%6@1‘?&?1’% 'né oﬁiﬁﬂg{h%%ﬁﬂé;e@ishﬁyrisgﬂé; ﬂﬂgpa%bne; diflorasone
1I-keto es(fos erone;

14ihyei®>di A061@sToné; @RQdDetatdricihld; ddfiopt&dnhte; doxibetasol;
di hydr oxypr ogest erone; 16- et hyl hydrocorti sone; 17,21

- dedysnoxgedysGrang eadetsont peregodene] flictolone; -fludreemtisone;
, 20-di one; 17-al pha- hydr oxyﬁr egn- 4- ene- 3, 2%— di ong;
1 udrgneat s aseiAse-cdrEssimsn Sumerhaspge offymethasone pivalate;

16- bet a- met hyl - 5-bet a- pr. - 961 1)-ene-3, 20-di. " ‘1

1 SRRl i o) RuBeiiline BhotoSR atsdid Mibeinonide; o
Y6 R3RERH &R fhoBbttolohe A1 8O®hF drfkydh@RRtenedione; fluorometholone;
18- hydroxycofticosterone; 18- hydroxycorti sone;
18uoxamethvl @rl acefite dwosah chosbae ofeprednidene; fluprednisolone;

21- deoxycorti sone; 2- deoxyecdysoneg;

2 fiwgandyeedide; Shwisasancy dnfigaspae dyepioaate; formebolone; formestane;

41‘8&?&%%?;_ éleéfoar{degr?é;zg%/derinine; halcinonide; hyrcanoside; halometasone;
halopredone; haloprogesterone; hydrocortiosone cypionate; hydrocortisone;
hydrocortisone 21-butyrate; hydrocortisone aceponate; hydrocortisone acetate;
hydrocortisone buteprate; hydrocortisone butyrate; hydrocortisone cypionate;
hydrocortisone hemisuccinate; hydrocortisone probutate; hydrocortisone sodium
phosphate; hydrocortisone sodium succinate; hydrocortisone valerate;
hydroxyprogesterone; inokostero;le; isoflupredone; isoflupredone acetate;
isoprednidene; meclorisone; mecortolon; medrogestone; medroxyprogesterone;
medrysone; megestrol; megestrol acetate; melengestrol; meprednisone;
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beta, 21-triol-3,1 |-dione;
6,17, 20-tri hydr oxypr egn- 4- ene- 3- one;
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6- hydroxycorti cost erone: 6- hydroxydexanmet ha X )

o YN BIE EAFEH Eh e frge BT AR R olone;
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al phader m "amadi none; anti noni de; anagest one;

andmegéstnddhorgestonngrnoivavisteem et ak gmebecomnypatmsethesone;
becl omet hasone di propi onate; becl onet hasone .
dppiasisitharene aeeialt penasteronse peadaisedaroats; prednigodong; ¢rednisolone
b net.hasone sodi,um acet at g; bhet anet.hasqgne sadj um .

PR CAB G C BEe aRSCHRORNE 1AL 4 EaM B AE CEGRGAIS: Prednisolone
b L. 18); % ' Y. :

o e, RO A2 (e T BRCuPOEE), prednisolone

c hedtaalshdlenzodtoppiedatblonel sodaim phbsiiag] mpahieolone steaglate;

cl obet asone; clocortol one; clocortol one pival ate;

c bragsssodones tebutie,curadnisolone té¢teadydeophtbalay prédrasone; prednival;
Cortj sol. acetate; rtisol. butyrate; . Cortiso ) )
oAb GupTenI Pa AP BUECG ORI PEaiStpspne: promegestone;
p ; r C ; AuE L :
CARERRL o 2 HhaoRE by RS kS L Bl iocoro
dedptédak Ofitimélabloag g iinicinglbnd @extpaid; iti¥@hcinolone acetonide 21-
dehydr oepi andr ost erone; del madi none; . _

dpabuyitate} irpostivolone diabepatedonsicinidsnt hexanetonidesomiagestone;
desoxi met hasone; dexafen; dexanethasone; dexanethasone
2turkgsteronee andiesHBdHEBone acetate; dexanet hasone

sodi u @g%n%téP@ ?éc%&qlg%lg@dgﬁﬁcisﬁg&efor qja;iloﬁg eri@rdisease combinations

diflo di ace cort ol one;

dh Ry sl Rl BrT4H18 1abeld@opr ednat e;  doxi bet asol ;
ecdysone; ecdysterone; endrysone; enoxol one;
fluci nol one; fludrocortisone; fludrocortisone acetate;
fl ugestone; flunethasone; flunethasone pival at e;

f1 unoxoni de; flunisolide; fluocinolone; fluocinolone
acetoni de; fluocinonide; 9- fluorocortisone;
fluocortol one; fluorohydroxyandrostenedi one;

f 1 uor onet hol one; fl uoronet hol one acet at e;

fl uoxynmesterone; fluprednidene; fluprednisol one;
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flurandrenolide; fluticasone; fluticasone propionate;
for nebol one; fornestane; fornocortal; gestonorone;

w@bkopders4ss ne; hal ci noni de; hyrcanosi de; hal onepEEUS®DS/017117
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15

hal opr edone; hal oprogest erone; hydrocorti osone

cypi onat e; hydrocortisone; hydrocortisone 2

1- but yr at g ably d—ocStanidasdnrecemmpardddecorticosteroid desages
acetate; hydrocortisone huteprate: hvydrocortisone

but y at edicatydr oB@rell i Sone @i onat €; hy®ewcort i|soneSchedule
hem sucedmat e; |l ocorgdis@na pr obut at.8s0 meg per day or divided b.i.d
hydrjpcorti sone |spfium pbesphiat e, hydr ocgurd Sorgr &Q6HdHAd b.i.d.
succ| nate; hydrocortisone valerate;

hy DXy ST e O JIRE G TST OTIET T SALL B C0T e s

i sof T o

SOt "upredomne ™ f"ud\lﬂem Jdes Idem_” TS 00 ublinbalation) - O1-2 ihhalations b.i.d.
e C Oft+o+ 61— et FStTonRe; tetrohe;

medr jtsone—neg l&ha d\l . mﬂmsseudﬁm 2t et-ZOCLePHE angedfpyisbid

y oot Te TGOt STt aoaT Ty rreT o 9T

mepr pdni qnnp; nr-iﬁHQMMrﬂM#Sarﬁmomwde Hﬁ‘t HQ/Prrzi!Odlﬁ/ﬁlLanl r%ﬁ;ﬁuffsbld
nethylorednisol@@&ﬁjﬂmﬂm@ﬂﬂtemmm®t1v|ﬁﬁ@umm®ol @ 2-4 puffs b.i.d.
acetpte; nethyl predni sol one hen succi nat e;

met hiyl preshpi sollape |sodi Uransseci nat e; 3040 mg | per day/
met hyTtestost erone; netri bol one; nonetasone,

mome 2-Jb?'cg-‘r)msdlseasr ao[ra? | rmn‘gud§§n9dne ! Ull oat e 9%n0hy rat eper day

ni so e, NonegestT ot T TTorgest onet; IIUI VT TIT STET 0OT1TE,
Y Y
oXy nesterehe—parafet hasone' parafethasorne—acetat €
q P
pona~UlS‘%rWMf‘cF0““ﬁr‘%i sol aﬁﬁqngonem echhi-sof e per day

predhisal ane 2 [1udhen; qnhYdfOF%tmm ol 6drere Bhe acet ap@day
predpi sol one fdramesyl atteiprCM%ml sol onéd-Hemi succi napeday
predpi sol one-2 | (beta-D gl ucuronide):; prednisolone

et awuphahenadake] pregrisekone $0di us@hosphat e; perday
predni sol one steagl ate; prednisolone tebutate,

predni sol one tetrahydropht hal ate; predni sone;

pr edni Oaher pamdthing récdeneendeddoiges ﬁcmecorﬁcmémﬁiﬁ ate;provided, e.g.,
tral oni de; rogesterone pronegest one;

r imfenViestleMansal of Risgobsisek ThexayolGHeEd, MH Beers erid;, Merck &

¢ Foabhsi a%éi?s%%stlerwe?r@??@%’“rﬁé AR PP imics Staff et

Pal MiAl& g‘c{)hﬁﬁﬁés@l) OQSO%’i b&Lh?e‘i‘i‘E'tHQ 'dBE‘z?ge of

hexacet oni negeston erone
WebtBRBR bid a%hﬂﬂﬁb@é@dﬁ@@ @W@C&ﬁw@éﬁg@% Iﬁeﬂm\sardr@uﬁ)sage as
st er oi d/ di sease conbi nati ons

defined herein. For example, a low dosage of a corticosteroid may be considered

as the dosage equivalent to a low dosage of prednisolone.

Other compounds that may be used as a substitute for or in addition to a
corticosteroid in the methods, compositions, and kits of the invention A-348441
(Karo Bio), adrenal cortex extract (GlaxoSmithKline), alsactide (Aventis),
amebucort (Schering AG), amelometasone (Taisho), ATSA (Pfizer), bitolterol
(Elan), CBP-2011 (InKine Pharmaceutical), cebaracetam (Novartis) CGP-13774
(Kissei), ciclesonide (Altana), ciclometasone (Aventis), clobetasone butyrate

(GlaxoSmithKline), cloprednol (Hoffmann-La; Roche), collismycin A (Kirin),
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are provided in Table 1, bel ow Table 1-Standard
recomrended corticosteroid dosages O her standard

wo emmonmassied dosages for corticosteroids are ppOVUS®O5/017117
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e.g., in the Merck Manual of Diagnosis & Therapy (17th
Ed. WH Beers et al., Merck & Co.) and Physicians' Desk
Reﬁmrbﬁaanﬂ)gglﬂﬁﬂeﬂafwboﬂ\(eﬂvaﬁis) EepraduineprSpmihhteetSSP),
al ., Medical Econom cs Co. I n one enbodi nent,

t ﬁexamethgeor@f a@@t@tﬁ‘c@h@ﬁ@gd’lamh)nd@taén@basoglednuﬁéeage

Pl Tpt G B EimerhRisen: %fg%g@rbbﬁ%ofﬂugg%d(@% Bfizer),
doéglgg) &?ﬁ?é gg&fﬁq]a fi- LJ‘R&QI%,QE‘QI%&?L?&H ds 'f'lh I[[ggfi/cirg)‘g’dlcloacetate

ni SO one. conpou

ugladA X9, ﬂu&abﬁitl(wafroﬁnrﬂmﬁox@la@iG[I-IbffﬁfanhCLaiRoche) fluocortin
corticosteroid in the nethods, conpositions, and kits

obutyhéSeharamg Abn, ﬂﬁ@flzmmlqnf( reone hpiltsfe (&&m@nglAGhr@BﬂSO@SX

K|
S KalsReS i RS hilgmesson (Riox Aty o dane Tyininppg), HYC-141
PR oy Ao bR By g, -

( KV f2ebn), L@ﬂ)@do‘?ﬁ@&*a@i% H AN BcicditdteqMBleatS)) neclorisone

(Aventi s) cl obet asone butyr ate (d axoSm thKline),
c(&pi‘reenhlgel’lo(.lgb} fmﬁlnnoﬁ&BRemié\)(Iyemscﬂquﬂsb])yN(EXAOH (NICOX) NCX-

EIB%%@% é&%am?@ @@@mm&@nﬁé S, NrK-236
(B R s BRI 0e 766 KGR Moo, Grgg 6632 (Akzo

d'[\deéBr pdpeng ﬂrgf)yﬁﬁés}erom%ﬁm AQ)RIAENMMN 3L@edeon Richter),

ebiratide’ (Aventis), etipredndl dicloacetate

kdﬂé@omdié (A@ﬂ&tﬂ:ﬁﬂecé)\/mﬂlﬂmm)lde pdilmmax@ GAsteaZdnw)‘rﬂ?fﬁR-Ll@&M
Roche), fluocortin buty éScheri n | uocortol one
néhwwm)aw @@%ﬁ%%ﬁ@tm@) c}@@é%b&.@xrmg Plough), T25 (Matrix

( axoSgbﬁgKl(TBieﬁ &ngiﬁggﬁ%é? r}i% eiqﬂe d?rgyponate (Hoffmann-La

(Kg&? ageneca) E{Mﬁ%é %@60 u%}% Hdg%gfg%?t%q%%fqlg))d ’gSC -5 (Takeda),

Haad t71K-73634 ( SctidrimpeAGAvent i s), mecl ori sone
(Scheri ng-Pl ough), naflocort (Bristol-Mers Squibb),
NCX-101 5 (NicOx), NCX- 1020 (N cOx), NCX-1022

[.cOX), ni¢ rt Y hi NI K- 236
(%iseas)e-specﬁ‘loct erg[r)]eutlcgi gnrrttgnouc ),

Chronic obstructive pulmonary disease

In one embodiment, the mefhods, compositions, and kits of the invention
are used for the treatment of chronic obstructive pulmonary disease (COPD). If
desired, one or more agents typically used to treat COPD may be used as a
substitute for or in addition to the combination in the methods, compositions, and
kits of the invention. Such agents include xanthines (e.g., theophylline),
anticholinergic compounds (e.g., ipratropium, tiotropium), biologics, small
molecule immunomodulators, and beta receptor agonists/bronchdilators (e.g.,
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(Ni kken Chem cals), NS- 126 (SSP), O g-2766 (Akzo
Nobel ), Org-6632 (Akzo Nobel), P16CM

weeopyisaest er ol one (Schering AG, RGH 1 113 ( GuiBU$2005/017117
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Ri chter), rofl eponide (AstraZeneca), rofleponide

pal mtate (AstraZeneca), RPR- 106541 (Aventis),

Ribhaéeb Sulfdtechitolsrpl Bekylak4pihepBahey fongoRirolfyimyarael 5
(Matrix Therapeutics), TBI-PAB (Signa-Tau), ticabesone
proprasaranel(ipptiPrissel dreghipese, mefapuetaesmol selfatsypirbuterol

ti mobesone ( Hof f.mapn-La che) .- TSC-5 (Takeda), and
Z%@%B%qf‘@gﬁgi %(Wﬁ?%’.anggglg)éli@%egeci fic therapeutic
agents Chroni c obstructive pul nonary di sease In one
enbodi nent, the nethods, conpositions, and kits of the
I nvent Pgoriasie used for the treatnent of chronic
obstructive gul nmonary di sease (COPD). |If desired, one

or nor &hagestheds, gempsitipngsentl kids of thetinvor®mmpayhs used for the
ug_ed as subst .t ui for.,or in addition to.the ol d
c BREBIRRItiOS RSPHATifre tﬁ‘éﬁSHSiis?nec%rn‘BBE? pRtponag gegnts ypjFally use
t ' ion. L0.G ' ’ .

| RSB RSB0 RR0R 2SO SR NPER A ot combination
| feainfeptiom Stelohgans induddbiolgiet. g s arficepligflidagnab,

i mmunonodul ators, and beta receptor
agdelimugyaby etatizuimabt etegercepty and BURREI0), smalhmelecule

bitolterol K nesylate, ' ' fornoterol  f

i proarRdion G Vot a5 Tsedimagimod, RBYB0T195, scio
e I | .

oy B e B P iy B RABELE, o BhEmo BN TR Rroial

C@é‘lEﬁféhthﬁﬁibit@Bﬁ(éﬁ%I, Syélbspdithd, BAcPHlim@B, PidnechslimEsthnd

for the treatnent of psoriasis. If desired, one or

mbS A7) patamiat D @nalpent(s.gt, eplapdtrignesadcipotrial g gisoralens (e.g.,

psoriasis may be used as.a substitute for or i

a

authoxsalang, ieHaowds{BignaciBeiIn Hezarateant HARRe ze-gg éngthotrexate),

i nclud Lol ogies (e.d. .efacept, inflixanab o
009 P 2PUE o SRR REPEER: inkftob iR he combination of
S AR be e foas EIUR n%%éﬁ%itg%fgr gluddeoffidoid3etPtor, a non-
469, “dor amapi nod, RO 302017195, SCIO

steroidal agent that reduces the signaling activity of one or more of the NFxB,

NFAT, AP-1, Elk-1 signaling pathways, and an antipsoriatic agent, and methods

of treating psoriasis therewith.

Inflammatory bowel disease

The methods, compositions, and kits of the invention may be used for the
treatment of inflammatory bowel disease. If desired, one or more agents typically
used to treat inflammatory bowel disease may be used in addition to the
combination featured in the methods, compositions, and kits of the invention.
Such agents include biologics (e.g., inflixamab, adelimumab, and CDP-870), small
molecule immunomodulators (e.g., VX 702, SCIO 469, doramapimod, RO
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323, DPC 333, pranal casan, nycophenol ate, and
nmer i mepodi b), non-steroidal calcineurin inhibitors

W@ e00g/11548ycl ospori ne, tacrolinmus, pinmecroli musPCEOSR005/017117
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| SAt x247), vitamn D anal ogs (e.g., calcipotriene,
calcipotriol), psoralens (e.g., nethoxsalen),

r 80200l Afs S(HOY323,LPE 3881 prankbasarg tneyephebMaRDand enerimepodib),
net hotrexate), .and anthralin. Thus, in one enbodi nent, .

t Ranistareidal salCmeH R BRIDIIOES (ColrbFYRIPSRATING tagrolygus Pimecrolimus,

o o . nat 0 . '
PSSR ol SRR EL, bidsHisRting, subfosglagine, balsalazide
r aluaRim.! {ifl SkRAINeRGdARh), DN FEDs 08 g., HictHBIir & ¢ ahd@zathioprine)
NFKB, NFAT, AP-1, Elk-1 si gnal i ng pathways, and an

anhd peseirahi Thageantgneamibodtrientdsheintentahifagupsahe asimbination
therewith. Inflammatory bowel disease The nethods,
cohpogpentchat ingrafses the segnalmg achyintof greliegeasticeidageeptor, a non-
for t.he treatnent of infla tory.howel disease. Lf _
Slerd8] gL U TS Agerigsa %?%ta‘flmot%f‘d% 9 hihe NFB,

i L i . L
R AR LR PP AE AT MRLAREGL R BRS¢ Fdrl. and
affbilkddsSofdiedtit® inMuBMAOR bSWeNdis&RB thereRgihude

bi ol ogies (e.g., inflixamab, adelinmmb, and CDP-870),
smal | nol ecul e i munonodul ators (e.g., VX 702, SCI O

469, doramapi npd, RO30201 195, SCI O 323, DPC 333,

pr anal Bereamateid gptibds at e, and neri nepodib),

non- st e+ Qi d al ci neurin i nhibi (.9, .

cycl os %F’ irﬂ%hogﬁcclpgmoﬁﬂéqnsp?%g}%8F ?ﬂfsl,%vgﬂ%o 1 GAY be4u7§)efi for the
StRFInéht A rh&VhhGi@aHA{S - & desiR82b A TbMRore agents typically used to
sul fasal azi ne, bal sal azi de di sodi um and ol sal azi'ne

s adatrhennmaBEsthr&isgnay betubed irexddigontal tlezedrhbmptiondgatured in
and al osetron. Thus, in one enbodi nent, the invention

f gt metwdsheorpesifinnagiand kis afiheisientipnaSuch egents declude

T O T
SEARARL o, o EAE, Sl K MDAy ot
anRthghesinatfisaficyeaisodiam sdliciarel il ykaueylidasd{sasalate),
therew th. Rheumatoid arthritis
fenoprofen, flurbiprofen, ketoprofen, meclofenamate sodium, meloxicam,
oxaprozin, sulindac, and tolmetin), COX-2 inhibitors (e.g., rofecoxib, celecoxib,
valdecoxib, and lumiracoxib), biologics (e.g., inflixamab, adelimumab, etanercept,
CDP-870, rituximab, and atlizumab), small molecule immunomodulators (e.g.,
VX 702, SCIO 469, doramapimod, RO 30201195, SCIO 323, DPC 333,
pranalcasan, mycophenolate, and merimepodib), non-steroidal calcineurin
inhibitors (e.g., cyclosporine, tacrolimus, pimecrolimus, and ISAtx247), 5-amino
salicylic acid (e.g., mesalamine, sulfasalazine, balsalazide disodium, and
olsalazine sodium), DMARDs (e.g., methotrexate, leflunomide, minocycline,

auranofin, gold sodium thiomalate, aurothioglucose, and azathioprine),

34



The net hods, conpositions, and kits of the invention
may be used for the treatnent of rheumatoid arthritis.

wo toodesissed, one or nore agents typically usedpdDUSI0R017117
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rheumatoid arthritis may be used in addition to the

conmbi nation featured in the nmethods, conpositions, and
khydroxfychlveodquine sulifate, arfliptniedianiinei fbuside diSAnbsodiment, the
(e.qg., naproxen sodium diclofenac sodium dic]ofenag o
potvsation featyegsithe fombinatiedsef, angagent Hhat ancregscs dhe sigrpling activity
i ndonet haci n, .i buprof en, nabunef one ol i ne nesi Uum

t PF S Bty putioid S5t S apPayiiaisT agant o) Saire e Shinafing

a - n r r ' i : -
S RLER BL flore BRIRDELBINTATY REPLHIRD signaling pathways, with
OXRPHP ﬂﬁeﬁforég’dih% daénts 2l fetHuRls |dif)tnea€i?@%<ﬂ¥emﬁ5\tbid h@hstis

(e.qg., rofecoxib, celecoxib, valdecoxib, and

| therewdabxi b), bi ol ogies (e.g., inflixamab, adeli numab,

et anercept, CDP-870, rituximb, and atlizumab), small

nol ecul e i munonodul ators (e.g., VX 702, SCl O 469,

dor amapi npd, RO 30201 195, SCI O 323, DPC 333,

pranal § ra mycophenol at e, and meri nmepodi b), :

non- st gih@irdehodscohitRiitichs! MU Rit§ BF the(iivEntion may be used for the
cycl osporine, tacrolinus, pinmecrolinmus, and | SA{x247),
Streniment adlasthiyhd. clfatesnted,eong. or resed gemtngypically used to treat asthma

sul f asal azi ne, bal sal azi de di sodium and ol sal azi ne i
s oHyUbg usedvnRO4itian . a cortichsieraist an e methogsopmapositions, and kits

m ngcycline, auranofin, .gol di,um t hi omal at e,. :
0 Sia R e SunReerts it &) By S R dgiarsfieulotriene
s u | ,
 Hes O, AR BB v o8 SBgIYEG.

t bataliz0Ala®RSRsall Aileiudd shimi@oaridulktbis, eiiticholinergic compounds,

gl ucocorticoid receptor, a non-steroidal agent that

r santhasest pphasirgeaphaifenesin, eramokyn S@dwmrnefgqceomﬂ sodam, and
NFKB, NFAT, . AP- El.k-1 signaling pathways, with a

oPOtass g nJgh‘ésg & pue SR OHBER Hae Wegﬁl%f%%res the

OSERH], Hh By EG h R, TORREDPpcocrio
f edcephst, hh@ﬁidﬁaﬁid&fagé&&ttlﬁﬂﬁed{léeﬁﬁé|s[g€iﬂling@1@ti0fty Blofe or more of
agents typically used to treat asthma

the NFkB, NFAT, AP-1, Elk-1 signaling pathways and any of the foregoing

agents, and methods of treating rheumatoid arthritis therewith.

Non-steroidal immunophilin-dependent immunosuppressants

In one embodiment, the invention features methods, compositions, and kits
employing an agent that increases the signaling activity of a glucocorticoid
receptor, a non-steroidal agent that reduces the signaling activity of one.or more of
the NFkB, NFAT, AP-1, Elk-1 signaling pathways, and a non-steroidal

immunophilin-dependent immunosuppressant (NsIDI).
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may be used in addition to a corticosteroid in the
nmet hods, conpositions, and kits of the invention. Such

wagmatiss4sncl ude beta 2 PCT/US2005/017117
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agoni st s/ bronchodi | ators/ | eukotriene nodifiers (e.qg.,

zafirl ukast, nontelukast, and zileuton), biologies

(e.g., Inmehitlzy iradyiduslsehe imniwmwyetemmmmaﬂdwrwffﬁcmrs such as B-
anticholinerglc conmpaunds, xant hi nes, hedri ne

gsslls anédieel t%%gwnﬁe@apummﬁr@@s& abdn n@@mlml types While

p tassium i

GRTe B el duchih S s SRACH oty biire, disgrder or a
' rt‘x%@;?i%ﬁ{%dt&g an| SHRhiAoT RE1E ua,tnx Beﬁt@dﬁgs%er CatGh&irin

recepto on- st eroi dal agent uces the

siigndltorgeat:| ¢yl dspodinesacieninimy, plmécxbhmd‘drf@,d pdrhycin target
AP-1, Elk-1 signaling pathways and any of the

f ORAYOIYRES a@enmunomﬁullat@tbh@@é giclediagtli-aelly, hadsappieds the
arthritis therewth. -

i HRREIHCPP oSG P SRt %Piﬂﬁ@%%ﬁ?%gg%mgmnﬁ Yryders.

enbodi nent, the invention features nethods,

conposi tions, and kits enploying an agent that

[ ncreas@yaclaglﬁ, ri@nal ing activity of a glucocorticoid
receptor, a non-steroidal agent that reduces the

si gnal iThy aclaspotinesarechiagal metabelites thatecoxmyize NElags of cyclic

AP- 1, ElK-I |gnaI|n at hways, and on- st eroi da
| PHERBERH 55 Peicse A SR U IORHPIS HBFe SOUFIDSRIEDR) adhits deuterated
h [ t

Fr e b e (Sbftheorcioven
I RhARb IONE. f@fdl@éi%im@ﬂ@ bR &8 lal conyfles witl 1R intracellular

| eaving nornmal célls intact. In individuals with an
autadptoneyel apls bn ddihearyckosporns/pyaopbdinoegaplex dohds/tat @i inhibits

T-cel | s damage, healthy tissues. Calcineurin inhibitors
( salginewsyt pdsporcpiaedulindepandent serpientee@tinenspgeifigmiotein

r | AP cdr e P AR sline! AR RishdH Rl SeiEeed for T-oci
0 ra@ﬁ@aﬁér?ﬁ%@ie@@dﬂh' S?:'T‘lrﬁﬁgr U1 0 @@W% 653K d%@lgb oﬁl)lzctlgssporines

osporines The cycl osporinés are fungal
t taatl tha@miinconal shdssuahrat yahlogs slipmepethc Tesllideptndait immune

3;&&2@ g;lfg}%)?tfrfgagrtltfgenqtélcglgg?e%osrlIgrrlla?l témsglrllgtl(;nt SThls inhibition
decreases the expression of proinflammatory cytokines, such as [L-2.

Many cyclosporines (e.g., cyclosporine A, B, C, D, E, F, G, H, and I) are
produced by fungi. Cyclosporine A is a commercially available under the trade
name NEORAL from Novartis. Cyclosporine A structural and functional analogs
include cyclosporines having one or more fluorinated amino acids (described, e.g.,
in U.S. Patent No. 5,227,467); cyclosporines having modified amino acids
(described, e.g., in U.S. Patent Nos. 5,122,511 and 4,798,823); and deuterated
cyclosporines, such as ISAtx247 (described in U.S. Patent Publication No.
20020132763). Additional cyclosporine analogs are described in U.S. Patent Nos.
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anal ogue | SAt x247, is a hydrophobic cyclic pol ypeptide
consi sting of eleven am no acids. Cycl osporine A binds

waosfituss a conplex with the intracellul ar repEpUS005/017117
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cycl ophilin. The cycl osporine/cycl ophilin conpl ex
binds to and inhibits calcineurin, a
CaZ 3o Tnd /4, 906 Sp2ig 8, andrs, 12,797 .eCyclwspspee nhalogs include,

S AL TS P BIELR Sk o,
' i i | | 1470, 365- 3 1
DB 06 TR IRare Slafiopy 87 T & aR HrafeSs-cs, p-

ang} ﬁ-ﬁéﬁ%@ﬁ&@ﬁ?)—%t@s,ﬁh@ﬁﬁ&‘e@-@@@,%ﬂfchi AHTUBETRINATHR et al.
by 1hhibiting antigen-triggered signal transduction.

TOAstiimidrobi Aigentsdelosrrathes 44hBi3e k49 XXi0pn of
proi nfl ammat ory cyt oki nes, such as IL-2. Many .
cycl ospoelasesripes gre highly lysisephabic and praddy pyecipitate inghe

cbrfgre & Poealbdian i et i haoy BT h ShuhRecepbroViding
; £ Hbmet fo?n}u%ﬁ;n‘% i ﬁrd%eﬁttﬁb’ﬁa'i'l%ﬁllitﬁ%ge described in U.S.
uhctronal a

nal ogs 1 nclude cycl ospori nes having one or
mpatent NI # 388807261468, %68, ¢ 51 PG 151329062 5% .50977,066,dnd.
Pat ent No. 5,227,467); cyclosporines having nodified
afm033,%53. dsy¢laspainamcroemylsion pomgpgsitipas are dgsgsibed in U.S.

oyEieah §ori 5800, 159 b w5 A IR 6 6901840, and

Pgtq%ftgﬁubl ication No. 20020132763). Additi onal
cytlosSporine anal ogs are described in U S. Patent

NoS. 6, £361Rpbrinds 38O AemirfisRBA &afer iARak dnol8S: Kfally, but oral

Cycl osporin anal ogs include, but are not limted to, '
Dadauinié tara tdhfe }SprefdreedDHE Cso o8 &) hydabploebiibity 2 Cy¢losporine A,
Norval i ne-2-Cs, D-Ala (3-acetylamno)-8-Cs, Thr-2-Cs,

a Rl IIAEEDEHS §YOSPOILRG fg\(l@u@l@é—@l gdsm@, cthagpl-polyoxyethylated

D-Ser - 8+ Cs, . whj.ch _are, described in uz. et .al. .

CERTPEE LR hicY YR RIS ERERRFl ors afifisfiBho Goyplosporine A

%gp&p ) ?{rdv'ikfe?i_ L@ &4 OhlidoBY RIS abh 0 588 of §8dithy tablets, or in a

precipitate in the presence_of water (e’g., on contact

Wil 06 nhg'eh] drhlsadstion EEBRILBY). provi di ng cycl ospori ne

formul ations with inproved bioavailability are .

descri Bemaallyupgiempslosage alotn ogl gpgosprmindgyasss asggrding to the

5pg‘gélﬂté'soczdnd%ﬁgg',zbuq2sgfness’tf?n7d7at<9 9(36c’on%1qgnded dosages in prior art treatment
regimens are provided herein. Patients undergoing organ transplant typically
receive an initial dose of oral cyclosporine A in amounts between 12 and 15
mg/kg/day. Dosage is then gradually decreased by 5% per week until a 7-12
mg/kg/day maintenance dose is reached. For intravenous administration 2-6
mg/kg/day is preferred for most patients. For patients diagnosed as having
Crohn’s disease or ulcerative colitis, dosage amounts from 6-8 mg/kg/day are
generally given. For patients diagnosed as having systemic lupus erythematosus,
dosage amounts from 2.2-6.0 mg/kg/day are generally given.
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CsA=cyclosporine A
RA=rheumatoid arthritis
UC=ulcerative colitis
SLE=systemic lupus erythamatosus

Tacrolimus

Tacrolimus (PROGRAF, Fujisawa), also known as FK506, 1s an

aben®. Table 2-NsIDis L

egend

immunosuppressive agent that targets T-cell intracellular signal transduction

pathways. Tacrolimus binds to an intracellular protein FK506 binding protein

(FKBP-12) that is not structurally related to cyclophilin (Harding et al. Nature
341:758-7601, 1989; Siekienka et al. Nature 341:755-757, 1989; and Soltoff et al.,
J. Biol. Chem. 267:17472-17477, 1992). The FKBP/FK506 complex binds to

calcineurin and inhibits calcineurin’s phosphatase activity.
38



CsA=cycl ospori ne A RA=rheumatoid arthritis
UC=ul cerative colitis SLE=system c | upus erythamat osus

waamseis4ssiis Tacrol i mus (PROGRAF, Fujisawa), alBOT/KSmoes017117

10

15

20

25

as FK506, is an imunosuppressive agent that targets
T-cell intracellular signal transduction pathways.
T&bisainhihitobipreientsothgrdephospmey latibaang mocksian trekgosation of NFAT,

bi ndi ng protein (FKBP- 12) that is nat structugall )
r anyekear ﬁ@n@yewﬁﬁﬁﬂ inffigtemgeneiganscrigfion KeAUFedl Badymphokine

. 758- ... 1989: _Sieki . al VA ; -
168 M eaedn BT PHGRkigh o it Red e TR racrolimus
1A Brtd TA%l ack88bn. The FKBP/ FK506 conpl ex binds to
calcineurin and inhibits cal cineurin's phosphat ase

act i vi Tyucrbhinsus ishi mhciobide pnabmicsthatie produced by Streptomyces
dephosphoryl ati on and nucl ear transl ocati on of NFAT, a
ntsekebaenstirpld SBPRresIeatthe Hnmuse sysigehand prphergs theisyrvival of

el et B Ol Berahle Fin 8} A 35 bcions
RLEAER T aShtal) Oy, T TH SRSkt s
t st agrdtin cdpsukiyhetle SHesinjdveatl enformeulatisn eomtait 5 mg

prol ongs the survival of transplanted organs. It is _
c anhydrony tapyelimup ik casioneihrndalvoha] thet fikuted with 9% sodium

AR R e TR oS (oA SESE B s Tioh o preforea.
LI i,Nj L I i i .

CREHS 470k o NP LEAR ] L CACRIPRALIA S, The it

| dost $nted bviatithiffkered nt Rb6hdrahhsl eixdiohYatdextrapgant by

prior to injection. Wiile oral administration is

preftzmyed, infravérenissninsabl.e to take oral capsul es may

recei ve injectable tacrolinus. The jnitjal, dgse shoul d
be admlidrelpeganbtaselHEps A e ck@atiléeclalpy gﬂanaka etal, (J. Am.

CEANRPIL (R, Pt 1BRPH Sinki T PY CPAUR: NBE UPESA 366, 4,929,611, and
4,956,352. FK506-related compounds, including FR-900520, FR-900523, and
FR-900525, are described in U.S. Patent No. 5,254,562; O-aryl, O-alkyl, O-
alkenyl, and O-alkynylmacrolides are described in U.S. Patent Nos. 5,250,678,
532,248, 5,693,648, amino O-aryl macrolides are described in U.S. Patent No.
5,262,533; alkylidene macrolides are described in U.S. Patent No. 5,284,840; N-
heteroaryl, N-alkylheteroaryl, N-alkenylheteroaryl, and N-alkynylheteroaryl
macrolides are described in U.S. Patent No. 5,208,241; aminomacrolides and
derivatives thereof are described in U.S. Patent No. 5,208,228; fluoromacrolides
are described in U.S. Patent No. 5,189,042; amino O-alkyl, O-alkenyl, and O-
alkynylmacrolides are described in U.S. Patent No. 5,162,334; and halomacrolides
are described in U.S. Patent No. 5,143,918.
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Tacrolimus and tacrolinus anal ogs are descri bed by
Tanaka et al., (J. Am Chem Soc, 109:5031, 1987), and
wo pos/1845Pat ent Nos. 4, 894, 366, 4,929,61 1, aneCT/US2005/017117
4,956, 352. FK506-rel ated conpounds, including
FR- 900520, FR-900523, and FR-900525, are described in
U.S. Pavkin sigpestedintadeowilDvanyywith @ mitiept’s cGaditieny standard
and O al kynyl macrolides are described in U S. Patent
womgsé%d&agmsm, prpregBireagienh regimens arg/provided below.
crolides are,descr.i b in, U.S. Patent . 5,.262,533: . .
PRlirn Rt 8F RabbeTtohhscliftasgr i enve SRR ddministered
5n284, y ; a :
NOAP 2B St Blotblimik APHCNHEL AR Y trangplanied organ typically
5 masdedld dieses af ©. doemighgddayotboQl tdhadkmus NP atidntd ®Bindtteated for
am nonmacrol i des and derivatives thereof are described

i thaunsitoRhargitiNgpigiogcaye;1 -3 mgideyrawl drgimusy &or the
CF eSSy LA i Sn e g bthiered 0o
B §fopic et S e (LC BN 1Rl creapp havine

dogrged YWkddroNmny toiidaffedded hal PatieARdetdiohg Shhpdasiémus
recommended dosages used in prior art treatnent

10 r egpsvdesstypicallyrevéivie theoBist dosdae seones thiamsindseus afier transplant,
havi ng Crohn' s di sease .or ul cerativF col.ittis are . .
a@F NS 1@ Peelve houts Attergnigy enays dpdpliprieipiysipis was discontinued.

Patients havi . t. [ 4 C I Vi€
CBbEnY R 08By T50L 00 RO BE AT, NGNSl 682800 03
Patd/Rpldaybeon®.05 %?g/ﬁg/dfa?!O.OBQ}!O‘%&g/Hg/%SI,h@.OVlCE10 m%/kg/day,
typically receive 1-3"ng/day oral tacrolinus. For the
t Dela-05tmafkgpdeny, ioadi2d-00.83AQ/dby. ng/ kg/ day of oral
tacrolinmus is admnistered to a patient. Atgpic . )

15 der mat iliareolaws sextensiyedy meiplalized pyytheynixgpifpnetgomoxidase

cream having. 0, 03-0..1% tagrol i o_the ect.ed .
o ool PPl i Oa B 2R HEE: LR T Blary mechanism
! P LR lish? R fethDRatibh/hd IRRE LG ONANile PATow therolimus
hours after transplant, or ei"ght to twelve hours after
i plotabtitesiaret 1da@ Plté BxisibitrfksiosuppLessiive baslogivagdctivity, the 13-
O her suggested tacrolinus dosages include 0.005-0.01
mgergthyd ynetabaliteos opartgdidg/haag thosase actostygy tagralayys.
20 0. 05-0. 07 ny/ kg/ day, 0.07-0.10 ng/ kg/ day,
Pimecrolimus and ascomycin derivatives
Ascomycin is a close structural analog of FK506 and is a potent
immunosuppressant. It binds to FKBP-12 and suppresses its proline rotamase
activity. The ascomycin-FKBP complex inhibits calcineurin, a type 2B
25  phosphatase.
Pimecrolimus (also known as SDZ ASM-981) is an 33-epi-chloro
derivative of the ascomyecin. It is produced by the strain Streptomyces
hygroscopicus var. ascomyceitus. Like tacrolimus, pimecrolimus (ELIDEL™,
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system The primary mechani sm of netabolismis

denet hyl ati on and hydroxyl ati on. Wil e vari ous

t AovattisnbsndeF KBH-12.aahwis daldmedurint phesphatast activity, and inhibits
i mmunosuppr essi ve bj ol ogical actjvit the 13-
d@n@lh@qtlwa@pam blpgking tg%fféﬂ%“étpttoél Al peokiage In particular,

t { .z I
GieiblioRS HERAR LA BrodusER 58 R TG b Agmmatory
F Qi@Rd is a potent inmmunosuppressant. It binds to
FKBP- 12 and suppresses its proline rotamase activity.

The aseanyeiohintéBinwanml axd funttibhalsanaddgs aredesdribeal in U.S. Patent
téﬁf 2B phosphatase, Pinecrolinus (al so known as SDZ
OSY, @B ahlre@:r@bmué ¢ parsicdlarinaiseifwlefopthe teatment of atopic

PGBt Sup Riech SR el d0TaBlacd ¢ A% GRRRGQWAIE individual
pﬂﬁﬁé%%l'll?‘(ﬁg Gk ?Eh;gatt@t NeyRbiHoR) sdthl gﬁan’é%ﬁf’ ﬁicg)grmended

i neu osphatase activ

| A0sdpet Srel; pﬁﬁllldie(ﬁbélbwat O phﬁe@oﬂﬁkisl’tgmtﬁ%ﬁglven for the treatment of
transcription of early cytokines. In particular,

ppsatased omhsuimetdidi arthritis-ia amamie of $0-6Arnuigiday. rhesiréhe treatment of
ot her . proi nfl cytokl nes. r ol
sfilraleh ifeasiar plseR G It RaQgds af RO 20tmelBy himecrolimus can

g‘g? “E ?ftilelggss}é% ﬁ? ?m%?éehn £ %ﬁ%@zgrﬁlcaﬁ%% dd%glmstered 160-240

dﬁ{gra;iy bf ﬁtmé%raﬁﬁfu@l Ipzuénﬂs%u@gﬁorss@bb Yla@l‘ﬁg'slyéiélnﬁc%@
1% cream Wile individual dosing will vary with the

patytbarhawsuonah be admlmetmectﬂﬁrdaﬁrrdg/rday mhpﬂndemblmhmmgémer useful
are provi ded below. Oral pinecrolinus can be given
t Hesages of @@ﬁ?cr@ﬂlr@wmph@w o EEidia dildngrday i i) ring/day, 40-

/d f h
ARG, s il 2R W s e 2B MR 50”166 g cay

pi mecr ol | mus can be given. Patients having an organ
transpl ant can be adm ni stered 160-240
Rapamycin

Rapamycin (Rapamune® sirolimus, Wyeth) is a cyclic lactone produced by
Steptomyces hygroscopicus. Rapamycin is an immunosuppressive agent that
inhibits T-lymphocyte activation and proliferation. Like cyclosporines,
tacrolimus, and pimecrolimus, rapamycin forms a complex with the immunophilin
FKBP-12, but the rapamycin-FKBP-12 complex does not inhibit calcineurin
phosphatase activity. The rapamycin-immunophilin complex binds to and inhibits
the mammalian target of rapamycin (mTOR), a kinase that is required for cell
cycle progression. Inhibition of mTOR kinase activity blocks T-lymphocyte

proliferation and lymphokine secretion.
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pi mecrol i nus include 0.5-5 ng/day, 5-10 ng/day, 10-30

ng/ day, 40- 80 ng/day, 80-120 ng/day, or even 120-200

ny/ day RapapgmincstrudRaphayd functisapbanategs inchideahonersgnd diacylated
Weth) is a cycl ic_|actone roduced by St eptonyces

higpagasep detiya I\F@Mcﬁ’ﬁen an4 ﬁﬁﬁ&ﬁél&eaa@ygiwat&géﬁkuble

ngﬁqugﬁ?gﬁ z’atqﬂtégp ?,@bgg%%r :?,]rég%ly ¢ afl gil gsters (PGR Jublication No.

PWI®B0H4 ms cArBRAANSI (1. SOPa{f'éntal\ISOSrn|1§)67W"):,tdinfd@%sters (U.S. Patent
i mmunophi | in” FKBP- 12," but the rapanycin

CNWBEN&@ES? bitini eslterbl(U S:d?ad:emé{m IiJSMOQD);zﬂmmated esters (U.S.
activit anmyci n- i munop i n_conpl ex binds

aREt_einhNydo St0. Fnaseiel (ki tPaat@altN@fs aabam.sﬂyt Fiers (U-S.

T RAleBr Moo 0 SRR R RS BBt Ry B B8 iRR e

p; ahiﬁﬁhhﬂ@rdsa(;ﬂﬂs' P‘ﬁ@ bns 1 @@"29? '@rhrgﬁ@?‘fl}r@ glkyenyl and

uct-ur al unction ana 0gs ncl u

dCﬁ@Nﬂyﬁ&Edeﬂi@dlﬁmt ¢UrS. CIEi’tenlth b V%35%,88%); aHatcEnterhi@d rapamycin
4,316, 885) g‘g n%m n wat er - sol ubl e prodrugs (U. S
PéItJ eSthamt Nio.6550802)). Addibiongl lapanoicth ewlegsarerigyeribed in U.S.

VB Se oL B e barmtes (U patent

Fluor | BAr N Raby (REORGRa Ry o3 Rfarkfjp CERTIEAN™: Novarts)is

agRlimhfurldduprebsive Machblidedthhbik, s4ﬁ1%}uraﬂy|re’l|atdﬂtb%§amycm and has
(U . S. Patent No. 5,120,842); bicyclic derivatives

(e fcﬁatdetntbel\jmrnaulmﬂ@ ef&@)lve ntprevpoiing dewtergje¢tiosof organ
Pat ent No. 5,120,727); Oaryl, Oal kyl,. O al kyenyl and
OTaNsRIAYY WheR Bl lm\f@@t(l@ﬁ@n pabheyc] crq@orls 58,389): and

ggg.t telr ?ﬁﬁgmrygp rrrengﬁ a?glé lﬂgﬁn} 8%2 89’?‘1)1%%%38&% réllquld and tablet

E’%ﬁg}l?g@ﬁsy d%%%?gga%iﬁtﬁgé éTrE%AﬁﬁE lrhpa#itycin that is diluted

Nay svatéryr drsnge juice prior to administration. Tablets contammg 1 or 2 mg of
rapamycin are also available. Rapamycin is preferably given once daily as soon as
possible after transplantation. It is absorbed rapidly and completely after oral
administration. Typically, patient dosage of rapamycin varies according to the
patient’s condition, but some standard recommended dosages are provided below.
The initial loading dose for rapamycin is 6 mg. Subsequent maintenance doses of
2 mg/day are typical. Alternatively, a loading dose of 3 mg, 5 mg, 10 mg, 15 mg,
20 mg, or 25 mg can be used with a 1 mg, 3 mg, 5 mg, 7 mg, or 10 mg per day
maintenance dose. In patients weighing less than 40 kg, rapamycin dosages are
typically adjusted based on body surface area; generally a 3 mg/m?/day loading

dose and a 1-mg/m?*/day maintenance dose is used.
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an i mmunosuppressive macrolide that is structurally
related to rapanycin, and has been found to be
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of organ transplant when give in conbination with
cyclosporin A Rapanycin is currently avail able for
oral admnistration in liquid and tablet fornulations.
RAPAMUNE(tm) |iquid contains 1 ng/nL rapanycin that is
di | ut elfeptideameieties or ange juice prior to

ey EehE e Pep LR GE PR Bl B Blupdepspthesc o
CUAGRRIS b Akt o EPS T BEST S0Pl AR cxly Loigngtine
g?aﬁfw Ak safabIBifsE h& iinqﬁactma'%@l@é {Wenfigh] BREMHISA@peptides that

rapanycin varies according to the patient's
c actdtistdabdeinelmint irdobitorsthgndaitdting doenNEAde sctdadimgesidahe NFAT
provi ded below. The injtial |oading dose for_rapa

| §aBsqrptionulasky dEn feseibet ehn Oy Asrurget zl-nﬁsusasﬁ% &2129-

18P ol a8 g ¥t D MAF CAR 1 88750 1doRE AR Ty of
3 cﬂgimérimnh%if@% _tﬁése]a%eﬁﬁt eﬁ@ LisERY li(rﬂ?rie%@%% ®f 4@SBvention.

In patients wel ghing | ess an 40 kg, rapanycin
dosagegxampldrydhkiditoys mdjudet @anpaseld that odose theraneamt of target
area; generally a 3 ng/n2/day |oading dose and a

1 prafempordRY Anteivalsdg ghcantigonse ¢am [sPdsRINde ribgizpmicssand
Pepti des eptide mneticg, peptide fragnments, eithe .
nabmpands At Fempeteor itk aapediany e KBS RhPTetprosine
¢ DL 1 s .

< e Aalase Foihinding parfilerie'e, ABinBRRl nBEa R SBInERE
Of)o%ﬂbie@@iﬂeﬁ Bﬁgocﬁ@rg tlassagm@d)ci neurin i nhi bitors by

i nhi'bi ting the NFAT activation and the NFAT

transcription factor are described, e.g., by Aranburu

et al., Science 285:2129- 2133, 1999) and Aranburu et
al ., Mpntiseppe campoungds7  1998). As a cl ass of

co o S IR BSOS PO

CHpAOMR: G ailicn D8, ST Of Qe it

r RDOX\emesdingrtbe target protein. Antisense compounds that reduce expression of
signaling molecules can be identified using standard techniques. For example,
accessible regions of the target the mRNA of the signaling molecule can be
predicted using an RNA secondary structure folding program such as MFOLD (M.
Zuker, D. H. Mathews & D. H. Turner, Algorithms and Thermodynamics for RNA
Secondary Structure Prediction: A Practical Guide. In: RNA Biochemistry and
Biotechnology, J. Barciszewski & B. F. C. Clark, eds., NATO ASI Series, Kluwer
Academic Publishers, (1999)). Sub-optimal folds with a free energy value within
5% of the predicted most stable fold of the mRNA‘ are predicted using a window

of 200 bases within which a residue can find a complimentary base to form a base
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conmpounds that conpete with endogenous mtotic
ki nesins or protein tyrosine phosphatases for binding
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pol ynucl eoti des encodi ng the sane). Antisense

conmpounds The bi ol ogical activity of a mtotic kinesin

apaiir donfdr @minregymsshatsd photsfohat alsaseqain dve snedoedtbgether with
through the use of an antisense conpound directed to
Regchesthemtipl tiald and yeps tha e predigted awoRe ¥§HIHsKIgEed more

| BSeeh e e TR uR AR e Rl SftesS (il RRehods for
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st gnal 1 ng ecul e can be predicted using an

s ageisdadeyNatleicAvideDihgl Diengl ProoHamaide Nuate1 VAAildy Rikearch
Zuker, D. H Mithews & D. H Turner, Algorithns and
TR8r2d9d e, 2909 candRiNinclsec S arlerResseichclid B A8 ,c2003n:

A Practical Guide. In: RNA Biochem stry and

Bi ot echnol ogy, J . Barciszewski & B. F. C. dark,

eds. , . i.es, Kl uwer Academ c Publishers,
(1999) M‘gdﬁ@&fﬁﬁﬁ‘éﬁ folds with a free energy val ue
Wi t hi nTh¥dlopial Rewdtebed sighaling hadlb@ul€ ehd befredi®d through the

MRNA are predicted using a wi ndow of 200 bases within

whse hf RN/ sintduferanan (RINAIL) seroployingyerg. aa dowblestiandédRINA

a ir bond. en regions_ that .do not form a base )
péq?s.isl‘i 0§ am%gdnw%é{%@%ﬁ srR@Q@rdlgqﬁEﬁsip@i bR g aplecule in
ar - 1 ed] S Ldey. e .
R S A £ L
OPh%ngﬂicgi@@ PuBBRERRASNGO20@ITISTOREE NRSAGHS fBF @esi%ning such
descri bed, for exanple, in U S. Patent No. 6,472,521,
Anttesfensg RMWAk arckiewvnl DthegarDe¥or &@8idple; d8bwdrdfor designing

Nucl ej ¢ Aci.ds Research 28:2597-2604, 2000, _and Nucl ei c
AbitgEferag &N AHs ayaikdde fugyWligogngine kigattlat ¥rAkr ence

The biol ogical activity of a signaling nolecule can be
reduced through the use of RNA interference (RNA ),

enpl oYinimd- gt-qull,?b igé randed RNA (dsRNA) or

smal | int elrferinr% F%NA sFeFl{NA) directed to the

si gnal Ong skilletin theiant would know how to make dominant negative proteins -

to the signaling molecules to be targeted. Such dominant negative proteins are
described, for example, in Gupta et al., J. Exp. Med., 186:473-478, 1997;
Maegawa et al., J. Biol. Chem. 274:30236-30243, 1999; Woodford-Thomas et al.,
J. Cell Biol. 117:401-414, 1992;

Assays for proinflammatory cytokine-suppressing activity

The therapeutic or anti-inflammatory efficacy of the combinations of the
invention may be determined by any standard method known in the art or as
described herein. For example, the expression level or the biological activity of
any of the signaling molecule involved in the targeted signaling pathway may be
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question (see, e.g., Myanoto et al., Prog. Cell.
Cycle Res. 5:349-360, 2003; U. S. Patent Application

weusiicass on No. 20030157030). Met hods for desp@nuszos/017117
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such interfering RNAs are known in the art. For

exanpl e, software for designing interfering RNAis

adefcimiel by eny Slandashgethed(@estit incthe\A&) (e.dDpphosphbrylation
ne&ati ve proteins One skilled in the art would know .

hethdies, wektern anfl marhereanalysie Helovbians imynupehistochemistry). If the

signal i.n l.ecul e 0 .be rgeted. Such dom nant :
nsoareya s ERHical b Blet M A tine TG ARRDS Wllcadgelative to
St grpreagioUP BB 1 A MRAoMER ofbinacon i
\\edetidted- Bt usdfubhccording teehd inBiention 1 17 {0 tasgk] fhe signaling
1992; Assays for proinflammtory cytokine-suppressing
a®qlosuly haha rolecdaiprsitaas of themdint infthe signebing pethwanisytargeted.

of .the conbi nati ons of the .ipvention m t i.ne
U drgreds e summauekahin et ety o NEdS, NERT)Ap-1, and

desgcri r.ei r_aexanpl e, the expression |evel or
t%ilgk}ilgsgéltg@a © Qéctf”i%\%lnteg' of any of the signaling

ol ecuffaddiieh Y& delcBtihh ehd @E6dstsh RivaNat bidoddiiaY ity of
may bedeterm ned by any standard nethod known in the

astgnbng molptdsp hothel signadmggiatitwey, theaatianflaamdatory efficacy of
northern anal ysi.s, ELISA, and i nmunohi stochemn stry).

| the ¢embingtiens pbHhegnveniapmaiay die detenmineq byfasgaiang Tor the release
si gnal j ng nol ecul.e is reduced rel a

oRpPELICER

ive to such .

K PP ol QRO COOngS (45 Gracihed Befeiny. TNF-o
contyrol., the combinatjoen is identified as ' usef ul ..
SR Giing HEy BRANCRGH B htmlErhy blegtlulfe TRU" HERkHption or by
si i . £y '
RLADE 708 SR e B IR A LU A ks may
EXRaged 'f@f‘tﬂe%ﬁ?bre@ﬁio?'&‘lmF&,aiFl@ﬁtILW i MLQi, INEEBy n INIAT, a5
AP-17 and El'k-T " may al so be determned. In addition to
ddtegibeddbdde. expressi on | evel or biological activity
of signaling nolecules in the signaling pathway, the

anti-inflammatory efficacy of the conbinations of the

i nventi %1 may be determ ned by assaying for the
r el easd NFa '

A 100 pl suspension of diluted human white blood cells contained within
each well of a polystyrene 384-well plate (NalgeNunc) is stimulated to secrete
TNFa by treatment with a final concentration of 2 pg/mL lipopolysaccharide
(Sigma L-4130). Various concentrations of each fést compound are added at the
time of stimulation. After 16-18 hours of incubation at 37°C in a humidified
incubator, the plate is centrifuged and the supernatant transferred to a white
opaque polystyrene 384 well plate (NalgeNunc, Maxisorb) coated with an anti-
TNFa antibody (PharMingen, #551220). After a two-hour incubation, the plate is
washed (Tecan PowerWasher 384) with PBS containing 0.1% Tween 20 and
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or production of pro-inflamuatory cytokines (as
descri bed herein). TNF-a production may be assessed,

wo eosexaspl e, by nmeasuring TNF-a transcri pti onPOI/UR2005/017117
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measuring TNF-a protein | evels by ELI SA. Conpound

dilution matrices may be assayed for the suppression
ofnclibrted foFbig adtitidnabond hedr; with-adpttendntiL FINFasantibody that was
descri bed bel ow. TNF a A 100 ml suspension of dil uted
hbirdn laheled (Bhaddingsn) €54t aiand d1RP chnpledde strapavidir

¢ Pt abeS AR T AR B P Paviehelegh O. P TVER HpBs, an
LN Aol QLA Tk dd ABRALNSATELR [igF: bR mepsured

arious concentrations of ea conpoun

ausing@defl, atnal 3¢ pldtsturfnosidtepl ation. After 16-18
hours of incubation at 370C in a hum di fi ed i ncubator,

the plate is centrifuged and the supernatant
transferred to a white opaque pol ystyrene 384 wel |
pl at e MY geNunc, Maxisorb) coated with an anti- TNFa

te {
o oS FERAE b  WB  ica wii
B A RIGERI i, B T SSTA0, TH AARBAG corec
LIPSO ST halie a0 B e o 5y
#1302k (Hkher, Pt 88 T) aatle S0sgims hetowiyichn (Sika] MB64). Various

20/ PBS, an HRP-1um nescent substrate is added to each
wednceatiationg bf each wascampowsbancadded iahtheatimg lof AHmiujation. After

R R o B BT e
B SNEN LS b L S VAR o ARtk 354 e

C ( of/. . ' -
SEPAETNLBENR:CHIR Pl Sl sl LTI LBy (Erdogen,

( $004ER). 1AGER3 4)twoMariransubaoion pthierhiedn svashe & @Edtanedddwer Washer

conpound are added at the tinme of stinulation. After
384) with phosphate buffered saline (PBS) containing 0.1% Tween 20
(polyoxyethylene sorbitan monolaurate) and incubated for an additional one hour
with another anti-IFNy antibody that was biotin labeled (Endogen, M701B) and
horseradish peroxidase (HRP) coupled to strepavidin (PharMingen, #13047E).
After the plate is washed with 0.1% Tween 20/PBS, an HRP-luminescent substrate
is added to each well and light intensity measured using a LJL Analyst plate

luminometer.

IL-1B
A 100 pL suspension of diluted human white blood cells contained within

each well of a polystyrene 384-well plate (NalgeNunc) is stimulated to secrete IL-
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16-1 8 hours of incubation at 370C in a hum dified
i ncubator, the plate is centrifuged and the

weupenmasant transferred to a white opaque pol BSL/YS®NR017117
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384 well plate (Nal geNunc, Maxisorb) coated with an

anti- |IFNg anti body (Endogen, #M 700A-E). After a

t 0P -byokatinratvath ofinaltdvacphtastéor of daghed l{popodysaccharide (Sigma
Power Washer 384) with phosphate buffered saline (PBS

cbrt B3 i ﬁgarmtm%onmetnatms@fcﬂaybﬁqsépnmp@ned 96y #ridegat the time of
nmonol rat e

\MS’rtllpqllu ftgrhf@ 13 %gstg ncy 6‘3&1 ﬁtg'g’}' \'ga .cﬁﬁeg incubator,
(PR3 B SRR AR AR R AR R “Q’f‘zﬁ%%g%?ﬁque

agbﬁfstfrgﬁ’e BRALRIT SladeeseNbAd) Maﬂl%mgatea%a&sﬁn aﬁﬂ IL-1B
| Um nescent substrate is added to each wel

| agtibodn(R&S), W ABasU e dA fisi 4 gva-hiodik uimlblayeﬂ qhb qﬂz&e is washed

| um nonmeter. IL-1 b A 100 nL suspension of diluted

h(heganvitaw er Bashsd 384) Wathdgss spnisening Oni % Tesesn Arnd incubated for
* ah auitional P‘E@Lgo‘bﬁ/wt thaabHeR angin L & o gy that s BIOGR 15beled

/
L850 B AN B RE Sbple R RY AR At Euh R R a047E). Aer
afie Sdeed vidshbASyith 08 99T widehM/PBE O HAE-Aimiesdéht substrate is

hours of incubation at 370C in a hum dified incubator,

t hédaql at eachsweléand lighyedemsnty messusepesingtadnkl Analyst plate
transferred to a white opaque polystyrene 384 well
pﬂlaﬂt-ilo(fll\ﬁ%eNunc Maxi sorb) coated with an anti-IL-1 b

anti body (R&D, #MAB-601). After a two-hour incubation,

the plate is washed (Tecan Power Washer 384) with PBS

contai fjng 0. 1% Tween 20 and incubated for an

addi tional one hour with another anti-IL-1 b anti body

that ig\ PO ﬂ_ﬂsds% i6 of FRidded BmMaADWhita bloddRitIBitpkAfed within
to strepavidin (PharM ngen, #13047E). After the plate

i saclmsketd i mdiyﬁywbeﬂ/%leweﬂqﬂﬂB$Na@BNﬂR@) hustimekéahto secrete IL-

substrate is addedq to each l'ight intensity
me U emMeat Hathe gnﬁl mr:p@atlw a? ég ngfihkaherigl [2-niyristate 13-

acetate (Sigma, P-1585) and 750 ng/mL ionomycin (Sigma, [-0634). Various

_L-»v

concentrations of each test compound are added at the time of stimulation. After
16-18 hours of incubation at 37°C in a humidified incubator, the plate is
centrifuged and the supernatant transferred to a white opaque polystyrene 384 well
plate (NalgeNunc, Maxisorb) coated with an anti-IL-2 antibody (PharMingen,
#555051). After a two-hour incubation, the plate 1s washed (Tecan PowerWasher
384) with PBS containing 0.1% Tween 20 and incubated for an additional one
hour with another anti-IL-2 antibody that is biotin labeled (Endogen, M600B) and
HRP coupled to strepavidin (PharMingen, #13047E). After the plate is washed
with 0.1% Tween 20/PBS, an HRP-luminescent substrate is added to each well

and light intensity measured using a LJL Analyst plate luminometer.
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IL-2 A 100 nL suspension of diluted human white bl ood
cells contained wwthin each well of a polystyrene

w@bsmedbs pl at e (Nal geNunc) is stinulated to SBCT/EBS®05/017117
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IL- 2 by treatnent with a final concentration of 10
ng/ mL phorbol 12-nyristate 13- acetate (Sigma, P-1585)
and 750 ng/nL iononycin (Sigma, 1-0634). Various
concentrations of each test conmpound are added at the
time olL4w@ngullabi on. After 16-18 hours of incubation

Centr i ORI RGO her REtRR Dretheral e Fued i the BD
OPﬂQMix%%hWXH%ﬁ% @%a\ﬂe/“ra?[s?éﬁ@m(d\&bﬂﬁ%%ythe manufacturer’s

Maxi sor coated wth an ant -2 antib

( RisarubtiogenBri¢BypthelsupeAfatar feorh whufbucodt assaygplatens incubated
the plate i s washed (Tecan PowerWasher 384) with PBS
cpnthathailakeled evtok togtiambeddmaghtaik d o samples are then washed,

R SR GRS Bt B RO R Bl e Bmeter. Data
¢ RRcfiinh288 LERBAHE HID PRI MR B ATRIR] Bl A< Sftware.

HRP- | um nescent substrate is added to each well and

light intensity neasured using a LJL Analyst plate

| ExiangpletleParblebsignaling patlavvgys areoinhibitad dyycampxaspine and
cyt oki ne expression is performed using the BD

PRAFXEIHEN Cytometric 6 Bead Array system according to

the ma 1S ructions. Briefly, the

super ngjlf%%?{ﬁégﬁndzné@?’ﬁ coat assay plate is incubated

wi th tipguggbel ed cytokine detection bead cocktail. The
sanpl es are then washed, resuspended and read on the

BD PhafSnoakgeiutidxGsatei tnade fl DM $@tforrell erugBatcapt smbkapine which

anal yzed usi ng the BD Pharm ngen CBA 6 Bead. Anal ysis._.
szv}fatsme@.re@laammMMESvé?r@t@p@pgﬁaﬁmﬁ@e%mi’/@dﬁ%gma)

hggfrgggg%pgég?quoﬁg%ﬁ p%o%](ﬂ rgf}rrigtéteete{clg?atmﬁrA)a(II%Oamgqml), and
ionomycin (5 mg/ml) in DMSO were diluted in the culture media to produce final

concentrations of PMA (10 ng/ml, 16.2 nM) and ionomycin (750 pg/ml, 1 pM).

Cells and cell lines

Fresh buffy coat preparations from donated human blood (Red Cross,
Rhode Island) were used to isolate peripheral blood mononuclear cells (PBMCs)
by Ficoll-Plaque (Pharmacia) layered centrifugation. T cells were purified from
PBMCs using “Pan T cell Isolation Kit II — human”, (Miltenenyibiotec, Germany).
A lymphoid leukemia T cell line (CCRF-CEM) was obtained from American Type
Cell Culture (ATCC). All cells were grown in RPMI 1640 medium (Cellgro)
supplemented with 10% serum (Gibco) and 1% Pen-Strep solution (Cellgro).
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Stock solutions were made in DVMSO for all drugs except
anoxapi ne which was prepared in O | nM MES

w@ 2o6Misass phol i noet hanesul fonic acid) (Sigma) Buf/0£1005/017117
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Stock sol utions of phorbol nyristate acetate (PMA)

(100 ng/m ), and iononycin (5 ng/m) in DVSO were _
dFpunededrrransocation sindicaratila wese proydumethe seraim-starved medium
concentrations of PVA (10 ng/m, 16.2 nM and

i SRRSO 75 B M, 1 mM). Cells and cell Iines

Fresh buffy coat preparations from donated human bl ood
(Red Cross, Rhode Island) were used to isolate

per i ph&ddS Abforaytekinesuckerbrg cel | s ( PBMCs) by

Fi col | - Pl aque (Pharmacia) | ayered centrifugation. T :
cel | s REROBIFS foT %&ywd}#k%n%gwg?w antagga3T(HldAR) Were obtained

EPRTRPi STRC S1  SHR g v o
Wasodifd aaion s.d Burfyrecan®r isclated Tl pellsGedre ddukdduwzh CAITEGE)medium in 384

Al cells were grown in RPM 1640 nedi um ( Cel | gro)?)
s WisHI rdafen eerfaipingcoropguds and (nduseilPMAdonompein-(8f) e dhe plates

g g%elfés {n\%gpétgg lra{o%(%’? fﬁ)'r:? E- I%Ut?olu?sa.l r Aft(ralape%lér?ﬁ%éiig% e stﬁ%ieglsatant was

e serumstarve

C edth@ ol 4l tPanbBoree@rtdm 3SALY S pfats cathinkign@phsit @8AboW. The capture

Anti bodi es for enzyne |inked i munosorbant assay .
( ELfiIBA)y wey evatdst ey ameight (I6r1 Bmweheat’ G ged asgartddotibefore adding

ELl SA was_ don .st andar rocedure, with sone . o
e ARy ORGSH ou PP EBHE Blates Her? Pped with PBS (01%

d'l'{vx"éteﬁ@())\,"’hﬁ@ d&tebtioH SntiBRAIdIIHEd. SPrhovBLENRIiAeRSity was measure with

cont ai ni'ng compounds and i nducer (PMA/ionomycin (Pl)).

Theifet st ssbsteate (A mershamg by domBivd@térILI Lo MBalhayr s.

After centrifugation the supernatant was renoved and

transferred to a 384-well plate containing capture

anti bo . nti body was coat ed over ni ght
(16- 18%83%@'@?8&(%:&3% aspi rated off before adding

t he supepoateplhsmidstverre traasfbated ano ICTRFWRENMails using nucleofection
pl ates were washed with PBS (0.1% Tween20), and
d

euelepsatoant Mddie Seamary): Fapesieepemeds oxpresaiefireflyduciferase
R@cﬁé@?g&?ﬁg{d %rgﬁ@fa[t%?étﬁﬁf:gﬁﬁﬁ@ég‘rﬁﬁ@ 8% NFAT binding
sites; pGRE-Luc contains four GRE sites, and pAP1-Luc contains seven AP1 binding
sites. The NF«B luciferase reporter, p(IL6xB);-50hu.IL6-luc+, contains three NFxB
sites and was a generous gift of Dr. De Bosscher (University of Ghent, Belgium). 10’
cells suspended in 100uL Amaxa ‘R’ Cell-line solution were transferred to a cuvette.
One pL (1pg/ul) of solution containing reporter plasmid (firefly luciferase) and
control plasmid (pRL-TK-Renilla) (Renilla luciferase) (Promega) at a ratio of (10:1)
were added to the cell suspension. Transfection was done with Amaxa Nucleofector
using program T-14, which gave maximum efficiency with CCRF-CEM cells.
After transfection the cells were suspended in 200 pL medium, allowed to recover

for an hour, equal volume of medium containing 2X drugs were added and
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Transacti vation assay Reporter plasmds were
transfected into CCRF-CEM cel | s usi ng nucl eof ecti on

w@ desheasect or; AMAXA, Germany). Reporter pl aspiTes2005/017117
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expressing firefly luciferase (Luc) were purchased
from Stratagene. pNFAT-Luc contains four NFAT binding
sincabated@RB-7/P U dor 0 nann T Heauthe Gl wieteestimatatedowith-RIufor another

- B hoars. B LRySseHuY p%kéeeri@fpfégm?iﬁﬁg coRirRER apla-plasmid
It d f.t )
TS aRlr R D I RS e b Pombe LERIEREE GBIt 1
| OOk Amaxa 'R Cell-line solution were transferred to
a cuvette. One nL ( | nmg/nL) of solution containing

report Weqteassblbt @ksayaf | y | uci ferase) and control
plasmd (pRL-TK-Renilla) (Renilla Iuciferase)

(Pr orreaaylﬁad paimanyi iynaan T-cedls (19 %@ﬁus ablblé(dl * setlpianl) were

SErteateby 'V%Eﬁoatfgr(ia”sgﬁ%aﬁ%bfnalzla R ERdhba s e for 30
T“T hétes ith P alibnciripsiOdtts Weothed pEflsted Ghiuhbied with

r QKgp’rﬁtelﬁ Qdbachdyd dukitragnaNPOODBY e T ofal beld i ysatesonér@ibuiled and

rugs were added andi ncubated at 370C for 30 m n.
Thentrifhgedcd fose leadings DAL at eﬂly\mttr(alﬁabroﬁ(imaiaboﬁﬁéﬂoo cells) per
five hours. The luciferase activity of each of asm d

aectR ey orRe Al 2o diriss Risageheprea %e%émrw%gta&egelt(ﬁéecast from

DHRGEAEED, TR PP RR SRR ol bitof 3y B Wembrane
M@ﬂ]ﬂg% Lot 3 1’&91%5@@%151? Io0W/) SYRIL- Brh reféch%l&ﬁnm/&em

v rio rugs or 30 at 370C and then sti at ed

f Mermbrames utees biackbd Rivth 4Vdmilkrfonyeo houtsedridstherircubaesd with
pell eted and extracted with 2X protein | oad dye
( RPRTOPFigteptimEPo uighodiaqn teished three yisaaseanddbee Prehadewith

and C nt ri ftw%g ore | g}%lqg;z% 10- 15 e%gg?ﬁﬁtgﬂugscem
19ef€€t{%ﬂ— {gﬁftl%'n vekel ad@ld ?n@gﬁegg \'}1s§al%e%teﬁ‘1tdmr%?ﬁre usmg  an Alpha

(precast rom nV|tro en erns were | nob

olvhagé OAﬂmlghE’\I’ﬁiEotwﬁ}b NPATAMAd Vigadlededh\Bingd8n @hfibody obtained
usi ng an em -Dry electroblotting system
from BD Transduction Laboratory (#610703). IkB-alpha was visualized using an

antibody from Santa Cruz Biotechnology (#sc371). Mitogen activated protein
kinases (MAPK) were visualized using the following antibodies obtained from
Cell Signaling: ERK p44/p42 (phospho, #9101; total, #9102); p38 (phospho,
#9211; total, #9212); and INK/SAPK (phospho, #9251, total, #9252).
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Menbranes were blocked with 4% mlk for two hours and
then incubated with appropriate primary anti bodies,

wowmbedsshree tines and then probed with seconeer/ys2005/017117

10

15

20

25

anti bodies. Chem-glowmtm (Al pha Innotech)
chem | | um nescent detection solutions were added and
i mage VTiransloca&on asshysapt ured usi ng an Al pha | mager

8900 (Al pha Innotech). NFATlI was visualize i ng an
ant i bOG;CD%%lCaEMeCﬁlﬁrW wwnaﬂgeamtsmcﬁﬁg@%ﬁg’m, RPMI 1640)

{Fonnebaols b RE Rt BT RS p PR30 1R s, ReMI
aghhYRERANPHRES 1% kbiaSs The (MPK)er¥RIF Sppedsitib 'géﬁ,dLu%i&a-coated

the t'ol  om™ng anti bodi es obtai ned from Cel | gnal i ng:

ERaspddvgrdBpd (Fisisgphand #0404 té attadh tohe@dyer giBfor 15 minutes.
(phospho, #921 1; total, #9212); and JNK/ SAPK |
( Ehgs;pﬂtszoaﬁegizcs)ﬁer&lmsavqremgmy oated e thodmng for 28 g8impses and then

ST PTRBAT STENOT 5 &tk F AT STprgan Q5T Tipolgag n serum
t E‘tﬁf‘veﬁeﬁqgﬂ%ag tr&iitéleﬁlcﬁﬁéﬁcﬁl {x{@[h dl'f{g ?ﬁ% stﬁﬁ’%n& %%fia was aspirated off

oVer ni ght ours. The ce were dropped onto

pahy the ¢RI werecfraidefdr dbastmueaweith 3. 1% fofmskiehydandPBS. The cells
allowed to attach to the cover slig_for 15 m nutes. )
Therevlashobtiredtiowseyigh 1 XPBBr @24 Eriteubleckediiiee frrug minutes

SRR B AL S iy ancivody
S R0, KAL) S0 YRR Bpind fom B

f kst dhefiod D.aBbRs S #81 01033 NP ERTPBS @Sﬁ’%%@ﬁeﬁtw \xgé@?ai/sualized

The cells were washed three tines wth | PBS,

Tusihgran ditibodedbtaihed flont SastarGmutBistdchnology (#sc-372). Coverslips
" Super bl ock"(tm) (Pierce) and incubated for 30 m nutes
wittehe piaished ggaintthisedimgsibedonoaddingiabsted saqppdarygdibodies (Alexa

YR sy B R e woR b iRE T i (Sigma). Finally the

SO AL 180 30 PO omoun
WBh plasheficragedpe dlides ot vieRsndehdérer MikdinnQubebedrg enicroscope.

secondary anti bodi es (Al exa Fluor(tnm, Ml ecular .
Plodredcativnoiferanseriptiom frsters imfiot tnobam wisigamified by scoring of

"biRded sidés.

Results

Amoxapine and paroxetine repress the NFAT pathway

A consequence of T cell activation is an increase in intracellular calcium
that activates calcineurin, a serine/threonine phosphatase. Calcineurin in turn
dephosphorylates cytoplasmic NFAT triggering nuclear translocation of NFAT.
In the nucleus, NFAT binds regulatory sites in the promoters of proinflammatory

genes including TNFa contributing to their transcriptional induction.
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coverslips were washed once with PBS/ Triton and
mounted with Fluoronount(tm onto glass m croscope

webiodess40r vi ewi ng under a N kon fl uorescent PCT/US2005/017117

10

15

20

25

m croscope. Transl ocation of transcription factors
into nucleus was quantified by scoring of blinded
s|Inder sttRbswE exsammpdaibie eéfeatsoofranosapingand pprossting pa three stages

R o RETSRES i, S 2 it L, 0 Bt o
CS TRl T SRS PSP R st

t ri gger Qgjs sk §lafet FPsth IR@bLEY coht &flle ddhdrh®etween the ages
nucl eus, NFAT binds regulatory Sites in the pronoters

obf pb ad 50 yearsat Diigse Jeodls wael acdivagdiNFatre onth PMAjiogomycin (PI)
tg their transcriptional induction. ln our study we

o KairA enutee 16 (hspRoNOBHBXeIbP HO P ap s by feotlity shift on a
B T RSP T PRI DI RBI LRt g
NHEHRh ,iﬁ%SiPiA)GECﬂtn]ist%f&rBHu@és Nl deReNIRYesults are shown in
transcription. T cells re 1solated fromthe buffy

CcOaGURE 0Bl eA deoxpmicsed) irsipenbitivn eiselapotibef ®#dbOct inhibitor of
years. These T cells were activated in vitro with _
Pralcinsnoimurevented i tasd sBt helewt 29Min§imHarly, preincubation with

R T kSR TBh B b e
T c. \ i il [ DS, PAGE d

i, BT MR SR SRR
Ean@?hi?ﬁiﬁ?tgsfiﬁgn C%’lﬁ(‘:ﬁe’nﬂ%ﬁgﬁ‘é bBerPd St 8921'02}2%%&8%1'14 ?moxapine

dire tor cal cineurin prevente

batcopardidd bHilo0 Aol whktk ichsebamaheytidir polKep differedee
and paroxetine (slight effect around 30

pobyamee th theeP Iotmaulatdi TNFBrretiass absaye had no ef f ect

on NFAT dephosphorylation up to 3 nM The_band shift
t r ansi thherrasslasarion of NHAT sptodhe agcleys ipBlHctivated CCRF-CEM

Gt IR R T R T

oRSELYSSihdinhiitdd the ANl REEG SNRE A ! SAREABRSAYICS0 value of 5
nM, which closely parallels the behavior of cyclosporine in both the cytokine
inhibition and NFAT band shift assays. Amoxapine and paroxetine also inhibited
NFAT translocation, with IC50s of 4 uM and 30 uM respectively. Prednisolone
was not active in this assay. The overall results of the NFAT translocation study
agree with the rank order of compound potency observed in the cytokine and
western blot analyses.

Finally, NFAT dependent transcription was measured by transient

transfection of a NFAT reporter plasmid into CCRF-CEM cells and subsequent
activation with PI. The results are shown in FIGURE 2A. Cyclosporine was

again effective at inhibiting PI-stimulated NFAT transcription with an IC50 of
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The transl ocation of NFAT into the nucleus in
Pi -activated CCRP-CEM cell s was tracked by

wo mwenoisbaior escence (FI GURE 2C). Again as expemtBu$2005/017117
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cycl osporine inhibited the translocation of NFAT,
generating an 1 C50 value of 5 nM which closely
paniy, lie hgreeneent avith/therefidfct obsdrvedor theeyitokibes, thandehift, and
,(’i\%‘lrt@()ki ne i nhibition and NFAT band shift assays.
Ralpeationapssapar ORENapECAKParakete genexptag an 1C50 of 2 uM and 9

transl ocation, wth 1.C50s of 4 mM and.30, niv )
r ég’bé%sPF%Y%JY- Bredsagne skovied ng éfroagﬂﬁﬁvéltm ¢ygnsat high doses.

assay. The overall results of the NFAT transl ocation
study agree with the rank order of conmpound potency

obser Vﬁﬂ“kﬁﬁéﬁg andl ‘g&ld}%tiﬂ@% s &he NF-UB Egt’ﬂ\)lgfs.

Finally ependent transcription was asured by

transi ente NFATSIRELBQS a RtitidalNeAhlat @R REriptias Tadtot firdhe
CCRF- CEM cel | s 'and subsequent activation with PlI. The

I estiR dtidnad Bprd idVmimatdrl Gutdkizfgeasc NBPB s Bequssterédai the
effective. at inhibiting Pi-stinulated NFAT

t catopbasinpin complexhw i [KB5 WpbsdMell actagtioen® isphdsphorylated
the effect observed in the cytokines, band shift, and

t padh dpgrades,drecang AFB mnsegoonte tntheprichsustandeactivate genes
generat ed an | C50. of nM and .9 espectivel.y. .
B bR BB Y SSSeGa TR PEFS: o rRYHAP LG apd gproxetine on
dgses. xapi ar gxet.i ne ress .th - kB

ol P e e RARFEEL Ao RELP P biRutlsp ond M-
tﬁgﬁﬁeh?&hﬂ&ﬁ fondl ?(c,ftPJatin.e activation of ,

prol nfl amat ory cytoki ne genes. NFKB i s sequestered in

the cyPeiphasm telloword xivatddnnlvgibo vidgh Bh(30 agh) and extracted for

activation, IKB is phosphorylated and degrades, .
f mestemy biFKBatysis. r@yelbsaine, amoxhpineuahdparoxatine stabilize IxB

R S el oy Lo Koo s T poten,wit
d dat KB, | i Qr

e PR3t e 3k 2L 1S TR EPn St PRt BEgen at 25
et _ . SCrT !

YATEA |5 450 ESpUE RATE THIRURA o 08t e Bk Prank order
CyBERS 8P Fb s AEBNABIME, indNIF QAh RS o Sssa R PPddifosoldhe had no

effect on IxkB degradation.

Nuclear translocation of NFkB was assayed in activated CCRF-CEM cells
by immunofluorescence using antibodies to the p65 component of NFkB. The
results are shown in FIGURE 3C. Again cyclosporine potently inhibited NFkB
translocation with an IC50 of 20 nM. Amoxapine and paroxetine had nearly
identical inhibitory curves, each generated an IC50 of 20 uM. Prednisolone had
no effect on NFkB translocation.

NFxB-dependent transcription was measured by transient transfection of an

NFkB reporter plasmid into CCRF-CEM cells and subsequent activation with PI.
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(FIGURE 3B) but with different potencies. Cyclosporine
was nost potent, with effects starting at 30 nM The

wetdoseimsof anoxapi ne and paroxetine began at BSr/usoesiei7117
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15 mM respectively. This observation reverses the

pot ency rank order observed for these conpounds in

TRRe résutisofithsrexpsament afer degiicted oh &6 UREE 3A0 Elid NﬂKB)inhibitor
| KB degradation. Nuclear translocation of NFKB

aSdRR thhibhited a$ expestediorcyclvpernt dagyittle effect in the NFKB

i mmunof | uor escence g tlbodjes to the
c BAPHHEMONGISSRERR [0 Fiel? Rlesposing soHcUROT YRS belireggith similar

PR 5 iR (RO g U e Sisin aghigved 2 40%

e
eflﬂﬁslttloﬁndt RS Wlﬁglﬂso&ﬁfsi tva_}lf ﬁent &&co 1c01d

anscription was maasure tran rans ectl on
OEraﬁﬁeﬁFééﬁohwpﬁB tiHn @@xﬁ@]@oﬂ nto CCRF-CEM cel l's and
subsequent activation wt The results of this

experiment are depicted in FIGURE 3A. The NFKB
i nhi bi tor CAPE inhibited as expected but cycl osporine
had | i Aanexapineand parexetinewepresaribe iVIAH lswaég Payhway

Somi 1ot e autansh e on AR e PiRRUG i Bnwgys. In addition
N gh@zép}a%ﬂ& RIF YIS 2 8GVH RS theAVAOV | ke Qhéda@@ 1§£ls6 tA@twated This

t concentration of 30 mM Predni sol one showed

30%chadbicbhdibefahret midvh antiis thati tilmomse $i drtactsvation of ERK, p38,
report ed gl ucocorticoid transrepressi on of NFKB
Y

t pachdNK. pbo DS, Suhﬁé@@ﬁi)bflﬂleaﬁ YLpBrkanases iec u@wrég%crmﬁ@n factors

: ﬁ&%ﬁé T RERS TR ABT gt iy e i AP Bk g ene
%]Iﬁ’ g'{l{)g.v 2%7%1 Q8 oithE tl%%ﬁ tid AaRG1%R | B3 @l a?ﬁi JNK in the

i'S casca consi sts of threé& ndin

tb?éseﬁé;& 51 AdbRapife ohParsetinatl i on of ERK = p38, and JNK
Sone substrates of these MAP ki nases i ncl ude

t r anscPPupifiedrprimatycF seBuvisreaactivakid forRG mamdesymd extracted for

m@e%tqeng I?)1cgtuarnra]llyrs?sg uilkg"cti\gatPornocl)tn eacﬁ MAtP% %va% ?rpaecked using
phosphospecific antibodies to a regulatory site on each type of MAPK, normalized
by the measurement of total amounts of each MAPK species (FIGURES 4A-4C).
Even the highest dose of cyclosporine (1 uM), prednisolone (3 pM), amoxapine
(30 uM), and paroxetine (30 pM) tested were not effective in preventing
phosphorylation of ERK1/2. In contrast, above 30 nM cyclosporine, there was
evidence of some phospho-p38 inhibition. Paroxetine showed some inhibition of

phospho-p38 above 10 uM, but amoxapine and prednisolone had no effect in the

p38 assay. When JNK activation was analyzed, cyclosporine was observed to
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expression. W set out to track the activation of ERK
p38, and JNK in the presence of anpbxapi ne or

w@aneieushe. Purified primary T cells were actPUBRUSH0S/017117
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for 30 minutes and extracted for western bl ot

anal ysis. Activation of each MAPK was tracked using

p hdsipith G8iRe activatioardbiolye i0asMt @B athrangerapiner andsparexetme showed
each type of MAPK, normalized by the neasurenent of

t szilaranbibition aboveath20NRK. Jhediissloprhalmesthxt oa)INK.

Even the_ hi ghest dose of .cycl ospori

pr edni $4]lofePengeRFansgRBLaR WS TPS‘EFUE%B ,ﬁy i‘i‘?gg%ﬁ? Bawifpefion of an

AR EEb AT R R CERt L B PASUE vagign with
gmcg?mrmﬁ bg;a%gﬁomslmaﬁﬁﬁ@ Gtect ApRo AheSP age@e’ﬁhat is more

tion. oxeti ne showed sone inhibition o

pHRSPTIY (1385 dovencktralibn it pasducepinegr ésitplete inhibition of TNF-
predni sol one had no effect in the p38 assay. Wen JNK
abli Imeontmsteamexapine and pasoxctispohowisimdar shdutipagurves with

toinhibit JNK activation above 30 nM_ Both apoxapjne .
aHd> Dt Biecienge o ROvLI i Iev at AHigh thesr s RV oL ptfges in the

dni sol h _ . - dep. . )
A O L R
°%lt@60&%co‘i@ﬁﬁﬁ§r@?r_e§§i@ﬁ!Hb@eﬂv@&%%’f't%%ﬁﬁﬁbﬁ and
stbsequent activation with Pl (FI GURE 4D).

Cycl osporine showed little effect up to 1 mM a |evel
that is nore than 100 tines the concentration that
pAsbinbMstratign conpl ete inhibition of TNFPI. In

t : [ d ti h im.lar. .
o SRR RSEEAY B SR F A syenin, e
o5 a0 528 NS gt U g s of

| Bitide] Withih Sedisy-Fbenhows il egthietesdrisimutianeously. The compounds
transrepressi on observed for APl transcription.
Admiynbestaratuiland teggibetdsausingleanavaniisteon, ©r snayaby famulated and

met hods of the invenéi on,  the conmpounds a

aadmstesrbeenatabn Qoe ghpethao TR DS gilmiistersd in a low

g?é%‘ : f(gﬁﬁ%ﬁ}}%“@%%éé“g%% Qfl_ﬁ/\epﬂg% %'p (%:(glﬁl%g HRULiS. 9f mﬁ?%‘% desirable to
administer to the patient other compounds, such as a corticosteroid, NSAID (e.g.,
naproxen sodium, diclofenac sodium, diclofenac potassium, aspirin, sulindac,
diflunisal, piroxicam, indomethacin, ibuprofen, nabumetone, choline magnesium
trisalicylate, sodium salicylate, salicylsalicylic acid, fenoprofen, flurbiprofen,
ketoprofen, meclofenamate sodium, meloxicam, oxaprozin, sulindac, and
tolmetin), COX-2 inhibitor (e.g., rofecoxib, celecoxib, valdecoxib, and
lumiracoxib), or DMARD. Combination therapies of the invention are especially
useful for the treatment of immunoinflammatory disorders in combination with

other anti-cytokine agents or agents that modulate the immune response to

positively effect disease, such as agents that influence cell adhesion, or biologics
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may be fornul ated together as a single conmposition, or
may be fornul ated and adm ni stered separately. One or

whealok1taspounds may be administered in a | ow dBSEHUS2005/017117
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in a high dosage, each of which is defined herein. It

may be desirable to admnister to the patient other

c Gnppageass thatiblockshaactoont 0f Hsekoild JLIRSALO X, L ¢gl5 or TNFa (e.g.,
napr oxen sodi um dicl of enac sodi ur%‘| di cl of enac

p@&aagmepmadabmumab mfliximabcor @PPHE{)sdn thlﬁle?iémpé"aﬁhat of agents

 leekecieattect ab Ao e waphBinetiog Yaray Ediedy egprodiction of
ﬁé%ﬁ%zﬂr{eg ggﬁfl&fcggt dmf i B boa{c‘f Bn th€ Y&H&%fé}fractl?n of mﬂammatory

um e I'cam oxa
ae okﬁié?ef)ﬂdﬂdlng@ﬁhgndddﬁtéﬂtﬁq@ht (e.g., rofecoxib,
ecoxi b, val décoxi b, and |um racoxib), or DMARD.

Corrbl nﬁhempy tabewrdmg‘s) the inventionueay bo @eaﬁoemed ;akmemﬂ V]
useful for the treatpent of inmupoinfl,
dremraeien pathcaasherdheeRYWndingy he Prayigded és/h%rvapnféle doctor’s

agent s _or t hat respen t
OB 2RSSR L o B T R e

i
" Eg%ﬁ%{l@gﬁ%ﬁhi a%???@a‘l‘ 80 ?l‘iLatQh@ Ihﬁg'o?%ﬁ oBserv@%‘é"fh%rapy s effects
| tlokblycandTiNkRe @y gdjusahedte ties pire neetixidi ntlmihay begln on an
i nfliximab, or n this exanple at o

fl b, CDP-870) . In thi mpl e (that of
ag@magem asis. nlj,hft ﬁ@raétpnéxftth@fhemna@epqnﬁé oadhpityRg elodisease or

d d
e ARERE HST fEF e tie e Bnd oo e B R AT g1 Stags P pe of
Ofhd 1 i a¥e Ca)ﬁtd%vo %Héti’i‘g 'r%%ﬁd?[mﬁ{é(‘t?&tment béddltlonally,

tre nent erapy accor e I nvention may

P& pe@dotElthvah © A @r&dter M ﬂsl@@ﬁd@’&émﬁg awiihflaneitber disbaedpys., a
and nmay be provided at hone, the doctor's office, a

c berson, who Isogplergaing agetrplatddemarnema changes) may raceive treatment to
hospjtal .. Treatnment optionally begins at a hospital so
tﬁg"t{’]tti?éd&%’ttg? ogsrf YYBIRIEMShe therapy's effects

cl osel 9&9 O%l{iﬁnﬁ]ﬂ%aﬁgﬁ ;f&ltﬁg%ﬁohg] @{U.P%rd Of§ %‘?&ud@ rbut are not

It nay egln on an ou ent basi's urat I on

t ﬁﬁnté@ietbampl@eﬂpﬁﬂﬁjﬁieﬁﬁal Radisysenié adinsEaseti e (ﬂlcﬁ% dﬁh‘travenous

bei ng treated, the age and condition of the pati ent,
t h&raﬂnasgmlammhwme@hsuhha]pabn,emctaé mcsehyaglmhdnh@pcrltoneal,
the patient responds to the treatne Addldtl onal |y
intraarticular, ophthalmic or oral a mlnlstratlon "As used herein, ¢ systemlc
administration” refers to all nondermal routes of administration, and specifically
excludes topical and transdermal routes of administration.
In combination therapy, the dosage and frequency of administration of each
component of the combination can be controlled independently. For éxample, one
compound may be administered three times per day, while the second compound

may be administered once per day. Combination therapy may be given in on-and-

off cycles that include rest periods so that the patient’s body has a chance to
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a person having a greater risk of devel oping an
i nfl ammatory di sease (e.g., a person who i s undergoi ng

wagwsneldst ed hornmonal changes) may recei ve tr estTrestoos/@7117
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inhibit or delay the onset of synptons. Routes of
adm nistration for the various enbodi ments include,
buacoaeefmot any as yetditforeseapsidaleffectsaniSuesarapouraisdnay also be

S c .adm |str tion (such as, |ntravenous

Heraie dapgsthes ahesRdminsEation dshivers oty compounds.
buccal vagi nal, intraperi toneal intraarticul ar,
opht haI moc or oral adm nistrati on) As used her ei n,

" FoPhRIThGoR GFphathiReufibal édthpositiisal | nonder mal
routes of administration, and specifically excludes

t opi caThamdntinshaten wéila combiratimf ofithei iniedticat mag .belbtry any
conbi nation therapy, the dosage and frequency of

aataﬁtqh e eans dhataeswisdn SUBpRiSSHER©! Proinflamipier maytokine levels at
ontrol l.ed i ndependent

an t&Eﬁ’? %39 b Q%%st{w r’an k;ﬁ r°8g %ﬁ@n%é' agyg())/pnate amount in

V"thl §u1tt2nﬁe L8R dub MR AL @gerﬁlﬁaﬁlﬁ g}éb'eﬁi 1574 aﬁgaﬂfiﬁﬁt ®L1-95% by
Conbi nat1on therapy nmay be giV i n on-andof

cyehgﬂﬁ dfhia¢ tatacweht o sie mnpmlﬁomoThb abntplmeummt rlneyltbeSprowded
body has a chance torecover from any aXet unf.or eseen
sinje desdgeciosm tllhtelscs@ﬁpbl@rf@g thwablp@@elﬁ@r - ﬁwnatr@fﬁnously,

BB TSR T, P G o Rl B s ety or ocular
TQ&@H@@M& FatlEOTHAL, o €8 oeﬁfdnqgggfgfgﬁﬂlé RYRIGE @1, tablets,

y any suitabl’e nmean s’in

sumuea@@pﬂm pbwilesy, RiAranams, uypaials) eRuleysd, SoRitionbegels
tar regi on. The conpound may be contained in any
ppgwbngétyérwnimmaswﬁ, einyments ; crohms cplasters; dsersbesrasgotic
V\g? is generally present in an .anount of 1 95%

YRTY SEViGeS § PQP“%‘F%;RPGIHPS RISCIARGS SPI RS, SREAYS, or aerosols.
Eﬂggﬁk%? L\Q?ﬁl P(?mgﬁﬁﬁbﬁisegl gr?lﬁﬁaqu El&rothtn%atb éo?lventlonal

e or aren era

l ﬁhﬁx@f{aﬁj@:ﬁﬁéb]yprabﬁéd @%%g' RehMhgtoneThalScidiet andRidetice of
nasal, vaginal, inhalant, skin (patch), or ocular

thalrmaactyr, aDthmdutlout 20007 teds A. Rh@enmmpohlnplmothh\fnllbaems; & Wilkins,

t he form of tabl ets, capsules, pills, powders
gFaHadepbiy, ag@%@ﬁ%hoaﬁéla rﬁhagne%@m%bfe%hltﬂ%%gya sl Swarbrick

and J. C. Boylan, 1988-1999, Marcel Dekker, New York).

Each compound of the combination may be formulated in a variety of ways
that are known in the art. For example, the first agent (an agent that increases the
signaling activity of a glucocorticoid receptor) and the second agent (i.e., the non-
steroidal agent that reduces signaling activity of one or more of the NFkB, NFAT,
AP-1 or Elk-1 pathway) may be formulated together or separately. Desirably, the
first and second agents are formulated together for the simultaneous or near
simultaneous administration of the agents. Such co-formulated compositions can

include the two agents formulated together in the same pill, capsule, liquid, etc.
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i ncludi ng hydrogel s, pastes, ointnents, creans,
pl asters, drenches, osnotic delivery devices,

WG NPPpOsi4sDri es, enemas, injectables, inplants,PCpPUS2085/017117
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or aerosols. The pharmaceutical conpositions may be
formul ated according to conventional pharnmaceuti cal
pltasttd be unslesstoa that, Ve rederomyg tdhbe Swinardaeomnfisuch combinations,

Practice of Pha cy, 20th edition, 2000, ed, AR .
cHifntoaraiulatiqrpienbne oliemmiayed i A ksfa%gl, fopghe fgmybptioq of the

and;: I i f P eut i Technal :

" PEA R APy e REGHE A et GBUE RS o the
DakJeditionNEYy Yahk i frERahforaimaidfstpltefiRe fEOMBIR@tia@Bnts, the
may be forrulated in a variety of ways that are known

i phaimeacukinetieoproéikasnor each agerfticas beaganbly(raatchgeént

that increases the signaling activity of a

gl ucocdheipdividuadlyeyitssparagly ferauly iyt bq packaged together

O By SO A BB LB gt i
EL ok deat p osﬁﬁﬁlb%gd 5?%{{1}& R Ldial QUL ﬂ&?fca? Ereams, etc. The kit can

separately. Sir e first and setond agenfs are

f ardhudadpdoiz gehtpenehrthatd sh thd ddngasteation ¢f@e unit dose to
si mul taneous adm nistration of the agents. Such L
cvatientpughad vidmposiecpoeyiudag pPween fumsh sytingesage mjsction,

formnul at ed. ther in the same pill, syle,. liquid )

o Cutpr b Ef Ty R b Brtso e, Sin i EREATSE e b dRge kit can

t SofiliPhsBicbp S0 b ORI IR BimidipGati f BPUR dcibcsitions. The
okittiigy beahativda@hredgs single dssaintiodd¥erfat bA® paiéntWalultiple uses for
as ot her conbinations of the invention. By usin /
diafplacti@rar pagrent(aitd emstant doegpem Whrchoﬁhﬁﬁedlefrduaggempgunds may

t he pharnacoki netic profiles for_each agent can he
s UPDAB! BORBE e e aRYPTORERS ST U W?%? mag sontiR rrryﬁtlple doses

faor 3 . a ki .
O SR R0 R PRRAS PRI Bholiifl S, The ki

t wempohksts rAaPbé hssdhthled RPYWHEIns, BliStePPAst Boiled@bas, and the
liquid in a vial, two topical creans, etc. The kit can

i hgkkude optional conponents that aid in the

adm ni stration of the unit dose to patients, such as
vials for reconstituting powder forns, syringes for

i pj ection, custom zed IV delivery systens, inhalers,

et @528%Yi ti onal | y, the unit dose kit can

Generally, when administered to a human, the dosage of the non-steroidal
agent that reduces signaling activity of one or more of the NFxB, NFAT, AP-1 or
Elk-1 pathway will depend on the nature of the agent, and can readily be
determined by one skilled in the art. Typically, such dosage is normally about
0.001 mg to 2000 mg per day, desirably about 1 mg to 1000 mg per day, and more
desirably about 5 mg to 500 mg per day. Dosages up to 200 mg per day may be

necessary.
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contain instructions for preparation and
adm ni stration of the conpositions. The kit may be
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patient, nultiple uses for a particular patient (at a

constant dose or in which the individual conpounds nmay

vary i Wiheetgstyniaslly bdmapigtepedgr @hseaj,; therdoshge ki therapent that

contain nmultiple doses suitable for adm nistration to
qrﬁzgﬂeg thrasigaaling Qet@atyo%g@gpq@wpl mgepter tfor use in the

be assenbl ed i rt acks
b SoRPEEop flabe I%qual§t°nés|npwaapba€ LT mpls LG niEReay.
a
“ELETY S5 0 e TR %‘é?ﬁéﬁgﬁ‘%ﬁeﬁgazl (09U - to 5 me
oper @iy.nor e of the NFKB NFAT AP- or El k-1 pat hvvay
w | epend on the nature of the en and can

r eadi | Y dyengrirasioni aferdchylremen &t@uq natmon pan,andependently, be one
|call h.dosage is nornall about 0. 00
hyints S ot e Py T ROBaD SMITESY 6vaib B e gdite of the

ggé%%r‘ég %Ig%gfc g@@ {3 é’d]ﬁ@l‘?éﬁati%nr@ﬂf Be RRcATEd Hg\ﬁqa%lycases

ay nay be necessary
systemcally adntnlstered to a hunan t he dosage of
the agent that increases the signaling activity of a
glAubditional applicatémept or for use in the conbination of

325, | ”é@pﬁc’gﬁ&?@%@g‘éﬁf?@ VRgHob Ca bGP i, IR BB dulatory or
ég@% 1%0 %?éja% t? ﬁgteggl eo {ﬁ%ﬁ BQ{aeﬁ %8}41 étfég{égr%l en{ 1%& eb%ents are

oa§ effecﬂiwas tﬂer@finwtﬁatlan frpfnh%lﬁng @Mcr%ﬁoﬁ’ @gﬁymonoﬁrwt
may even be for the life of the patient. ronic

| prgnflenrmmatdng oytekines ioo modulatingeimmdie a¢spdnsausmpyssays generally
cases. Additional applications The corrgounds of the -

i koewniisihe ar, @@@hﬁ@ﬁ@t@@w}haterﬁm%m ¢r§trbr1§7%¢xample candidate
machanlstlcasasto rnmne

c SWPHBPQ%H?Y Fg v&g an ggerﬁdﬁ t 1ncreases tile signaling activity of

a glucocorticoid receptor or a non-steroidal agent that reduces the signaling
activity of one or more of the NFkB, NFAT, AP-1 or Elk-1 pathway and applied
to stimulated PBMCs. After a suitable time, the cells are examined for cytokine
secretion or production or other suitable immune response. The relative effects of
the combinations versus each other, and versus the single agents are compared,
and effective compounds and combinations are identified.

The combinations of the invention are also useful tools in elucidating
mechanistic information about the biological pathways involved in inflammation.
Such information can lead to the development of new combinations or single
agents for inhibiting inflammation caused by proinflammatory cytokines.
Methods known in the art to determine biological pathways can be used to

determine the pathway, or network of pathways affected by contacting cells
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as effective as the conbination in inhibiting
secretion or production of proinflanmmtory cytokines
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known in the art, exanples of which are descri bed

herei n. For exanpl e, candi date conpounds may be

c stiniuteged vo prodace pgentlatimator yncytokses wiﬂetlmi gmappoungls of the
activity of a glucocortjcoid receptor or

ndHestienoiSrgh mefbads P%’cm}% apalyrmg 0&1@% qoggtituents that are
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secretion or productlon or other suitable | mmune

r eggapaad cohbinsicats veareflfaag sonfe dther metdbohatactingy of the cell
versus each other, and versus the single agents are
c Bunieenzyamlactiibe muiierd siptrkion aad areliiertonn £¢slbHar egraponents

|det|fcied Teconblnatlon of th i nvention

JSERYPd 51 o peCPRE BB Bt RSt SRS g FPIE ethods
n?llﬁnc,ll@@e g‘c'af‘?bé}g'lﬁ@éh Eﬁg@é@mﬁ(@y ?’ 'aBehn%]the compounds of the

anmat 1 on. Such

daveincipnEalg. dﬁCnﬁ\RHclabblmg)t hed eb@rrvmgntgb eoagenhds birding to
i nhibiting inflanmati on caused by proinfl anmatory
cpraRingee.g. u@ng@dsgqlﬁ@me |enpteh@oarptr0ﬁbng|echmld@ltlﬁed such

b|o can .be us to.det e the
oy e eRRingR Es el ETEE R gee i taol prgevelop
c #gﬁﬁ; uce proinflammatory cytokines

mﬁ% %Hﬁgﬁ%ggﬁﬁg gégghe i nvention. Such nethods can

i nclude, analyzing cellular constituents that are

expressed or repressed after contact with the

conpounds of the inventKumeaihnbuﬂhnemmto unt r eat ed,
positix_ or ne ative control conpo and/ or new

Si ngl e licafgps, pafasnt ﬁgph%gonsoqm H%PF?%IH@“%}FQ 1n this
a% &ifi 506}{3 el & tﬁl&%x@éra%d Bg ?ef%?%rlc]gsuch as enzyne

IVI nutrien proliTeration. Cellular

COnponW%u@@ﬁbd’lﬁ%gu&?@aﬂm@h%%ng F¢hd a@g&%uﬁﬁ&hoaaﬂd system
protei n expression. Suitable nethods can include

s b tidamdebiioc ke Hibetappatent bnthopse skilleddin dhe bet | witigoutt hiepartmg from

conmpounds of the |nvent| on (e. lﬁgﬁﬁ 14C or 3H | abel i ng
ﬂtﬁ@@@é@dﬁ@lmw @rwﬁm@g # %éltfﬂé ipyentiondgs t@eg descnbed in

| 88%!??6% Oélgwtﬁ ae%celﬁ E5RE lboganenC%s 1l( shc%ld%g understood that the

invention as claimed should not be unduly limited to such specific embodiments.
Indeed, various modifications of the described modes for carrying out the
invention that are obvious to those skilled in the fields of medicine, immunology,
pharmacology, endocrinology, or related fields are intended to be within the scope

of the invention.
What is claimed 1s:
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conmpounds can be used in in vivo nodels to further
validate the tool or devel op new anti-inflamatory
w@gmst 545 her Enbodi ments Al publications, petBO$2005/017117
applications, and patents nentioned in this
specification are herein incorporated by reference.
Vari ous nodifications and varGClaimens of the descri bed
nmet hod and system of the invention will be apparent to
t hose ski Al {3 mithout departing fromthe
scope gh é%??#?nggﬁ?ﬁgﬁ?%@ ntion. Al though the
I nvent (Hmn@genb den itasases pbekocorticid eedepast sigridiing activity; and
specific desired enbodi ments, it shoul d be understood
t hat t fle) @ nerdteroidahagant shateaodiHaigs theeignpleng pefiiy of one or

limted to such specific odi rent.s._ | ndeed, _varjou
nBWTE Steae 185§357W£3f§e96&‘é§%f ﬂgguthgﬁﬁéﬁ a@t%ewp N%Jf pathway, AP-1

PR MR s B o B PRty bt ekt or
\?\Pﬁﬁﬁfch@ﬁ'@ﬁ%y Sthef lffieRatdrfhéponte it pdardgd to be

thin the scope of the invenhtion. What is clained
i s: O awlerdin sAidcagano ghdt immereaseshaé signgting agtivaty afiegtucocorticoid
that increases glucocorticoid receptaor signalin
atedgeptanandasaifl pey-steraigal agent greipresefdpamaiEits Fh@g,uwb%s
the si.gnal i acti vi of @ne or noye signalin Ry
oAty e e e Pl e mBEend bo FRluG sy i Ragiatory cytokine
pg@ﬁ@??no ddRabhway, and. El k- 1 pathway such that
proil nflammat ory cytoki ne secretion or production, or
any other inflamuatory response, is reduced, wherein
said agent that increases the signaling activity of a
gl ucocar thheotampesiiepn of clamd Is a‘rm:rmmasﬂ? eestapidabegant modulates

nts that, when admnistered to a

are present in.ano \ ]
nﬁ}ﬁégl}a Readiey %‘iuté\‘ﬂ Of BoFegRaling BRI Rmat or y
cyt oki ne secretion or production.
3. The composition of claim 2, wherein said non-steroidal agent modulates

the activity of three or more signaling pathways.

4. The composition of claim 1, wherein said proinflammatory cytokine is

TNF-a.

5. The composition of claim 1, wherein said an agent that increases
glucocorticoid receptor signaling activity is present in said composition in low

dosage.
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2. The conposition of claim1, wherein said

non- st eroi dal agent nodul ates the signaling activity
w®Roosmp468 nore signaling pathways. 3. The conpoOBU$10051017117

of claim2, wherein said non-steroidal agent nodul ates

the activity of three or nore signaling pathways. 4 .

The cobpddietdoompasition af olaim luivéreeein sgad von-steroidal agent is an agent

proi nfl ammatory cytokine is TNF-a. 5. The conpositio i .

othat ingrgases opkierrEasessie xpresaigarevelipabiplogrcal aglvity of a signaling

gl.ugocqrti ¢oj.d.r.ec £ Signal.j cti Vi i e

g e I R e RS

ObeietRUM RELB 3RhW POUFATESRhHAY, ABEDbath¥vA and Elk-1

ag%nt tha(élmiﬂrl%\grgglses}%{oﬂr1 8g’creag§% tﬂ@&’expreggﬂl ona%lr’lgl\l/e

oEam“Qiyojgirﬁ@diula@ui, vity of a signaling nolecule such

that the signaling activity of one or nore signaling

pat hways sel ected fromthe NF-kB pat hway, NFAT

D e e dsarinenioh O PRt WHSRBRERH dopJierondal GEentis an NF-
non- st.erai dal. entrw i s .an. NFKB pat h iynhipitor,. .NEAT
pREHRRT AN AT REE, VBT, P AL BB BYR - Pt aphipieoy, or Ellc-1
\?\g&ﬁl‘(\@aérihﬂm‘ﬁir.tor- 8. The conposition of claiml,

erel salé non- steroi dal agent is an anti sense
conpound or RNAI conpound that reduces the expression

| evel s of a signaling nolecule such that the signaling
act i vi 8y 1dte emmpesition pé ckimnavhegeipsaidage-stespiget agent 1s an

fromthe NF-kB pat . NEAT hway, AP-. 1pat hwa
A ABUISPRE FOmRORAR P T b BRF RO MRS Ut s Snt BT qvels of a
C . - d . . .
oty niSEC L BB PSR B B 1B08Nne B fore signaling
e?@ﬂﬁ@a%ls%le\é% R6nERe AW RB paththaJ ONIFAEN hathSEst iAFe | Padkvay, and
that the signaling activity of ohe or nore signaling
p&Eikigyshwe) éctnedufatedn t he NF- kB pat hway, NFAT
pat hway, AP-1 pathway, and
9. The composition of claim 1, wherein said non-steroidal agent is a
dominant negative of a signaling molecule or an expression vector encoding said
dominant negative such that the signaling activity of one or more signaling

pathways selected from the NF-xB pathway, NFAT pathway, AP-1 pathway, and
Elk-1 pathway is modulated.

10. The composition of claim 1, wherein said non-steroidal agent is an
antibody that binds a signaling molecule and reduces the biological activity of said
signaling molecule such that the signaling activity of one or more signaling
pathways selected from the NF-xB pathway, NFAT pathway, AP-1 pathway, and
Elk-1 pathway is modulated.
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El k-1 pathway is nodul ated. 10. The conposition of

claim1l, wherein said non-steroidal agent is an
wa@nioshodys t hat bi nds a signaling nol ecul e and perius®85/017117

t he bi ol ogical activity of said signaling nolecule

such that the signaling activity of one or nore

si gnal i hg Thetdowgysitse eftlenn Gran(, ereNfinksBidpbiohvgyal activity is

NFAT pat hway, AP-1 pathway, and El k-1 . pathway is

neRANmAtgactiyityrphosliasplation siatefordnadmescvity o,

wherein said biological activity is enzymatic

activity, phosphorylation state, or binding activity.

12. Th?z?%%‘ﬂé&&ﬂi&f o£413IHN 1L furki¥rlRBprRGP hh UG AR
addi tional " therapeutic conpound. 13. The conposition
othegdpgumicldmpéhaidei n sai d addi tional therapeutic
conpound is selected fromthe group consisting of an
NSAI D, small nol ecul e i munonodul at or, COX- 2
i nhi bitor, . DVARD, bi ol ogic nt hi ne, anticholi ic ..
conpouhd, THe et PE Gl 8y eGSR R fgtel thetapeutic
n - . Y
e BBpEA8AC Recien HoRTUD Golehlishle of phaAIY N Adtecute
Thenteatsdulaten, ©OXe? ahibites, DMAREDNbiRdd g c NGMthinies anticholinergic
| buprof en, diclofenac, or naproxen. 15. The ' .

c oompeind dretofeasptdrragoBistirenehadikgdrd nomsteroidah calicirgurin
i s rofecoxib, celecoxib, valdecoxip, qr. |umracoxj.b. .

| i conpia i e Obrriorditn 1egnouhard e Bl s s g grid
i s adel i mumab, etanercept, or infliximb. 17. The
conposition of claim 13, wherein said DMARD i s

et hot § gxatiR mp&htisinentiden 138whéhen ¢IIONSIATDOR iBiprofen,
claim 13, wherein said xanthine is theophylline. 19.
THelcfenposirtiapnoxsn. cl ai m 13, wherein said
anticholinergic conmpound is ipratropi umor

tiotropium 20. The conposition of claim 13, wherein

sal d bgka i RCeRLRSsiAGPBt Shith 93, wherein said COX-2 inhibitor is

rofecoxib, celecoxib, valdecoxib, or lumiracoxib.

16. The composition of claim 13, wherein said biologic is adelimumab,

etanercept, or infliximab.

17. The composition of claim 13, wherein said DMARD is methotrexate or

leflunomide.
18. The composition of claim 13, wherein said xanthine is theophylline.
19. The composition of claim 13, wherein said anticholinergic compound

is ipratropium or tiotropium.
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I buterol sulfate, bitolterol nesylate, epinephrine,

fornoterol fumarate, isoproterenol, |eval buterol
whyasochabori de, netaproterenol sulfate, pirbuteBeDUS2005/017117

scetate, salneterol xinafoate, or terbutaline. 2 1.

The conposition of claim 13, wherein said

non-steroidal calcineurin inhibitor is cycl osporine,

tacrolinmus, pimecrolinus, or |SAtx247. 22. The

conpos0i dimeafonepasitmorl 8f clahmrlgi wheaiid swidt lzath red®paralgogist is

is calcipotriene or calcjpotriol. 23. The copposition

ofbuieral gylfate, reltaohmesyate spmepBrnE sfommokg L Hiwrates

Th il M 13 . C S
opr TRl 1P Al flesp RudPodmtoritf LI SRl SUFRR, Sirbfrerol
13cetiRes A tsel dinafdte NG wAutAwld ¢ acid i s nesal am ne,
sul fasal azi ne, bal sal azi de di sodi um or ol sal azi ne

sodium 26. The conposition of any one of clainms 1-25,
wherein said conposition is formulated for topical ) )
adni ni i r dtheqrompopitiomet eloipdsi wihereippaigigoruigreiflal calcineurin

cl ai. 1- 25, wher.ein said conpositj.on is l.at ed

£ i d rabiRRRH R oer Al i PERcsol Bt KR Zac i ng,
preventing, or reducing an inmunoinflammatory

di sorder, said nmethod conprising admnistering to a
manmal 23, dqiiEionaddsitiondf cladn 130 wagedih shitatitdmer Basatog is
the signaling activity of a glucocorticoid receptor;
ardlcinrienmoncaepodiiddal agent that nodul ates the
signaling activity of one or nore signaling pathways
sel ected fromthe NF-kB pat hway, NFAT pat hway, AP-I

pat hways aif & 'os}timgfo Ym4C Y ifeldh schP]&s?)#élr@W}r%&Hoxsalen.

cyt oki ne" secretion or p uction, or any o
i nflammatory response, is reduced, wherein the first
and second agents are adm ni stered sinultaneously or
24. The composition of claim 13, wherein said retinoid is acitretin or

tazoretene.

25. The composition of claim 13, wherein said 5-amino salicylic acid is

mesalamine, sulfasalazine, balsalazide disodium, or olsalazine sodium.

26. The composition of any one of claims 1-25, wherein said composition

is formulated for topical administration.

27. The composition of any one of claims 1-25, wherein said composition

1s formulated for systemic administration.
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within 28 days of each other, in amounts that together
are sufficient to treat, prevent, or reduce said

wo povenoi4sd | ammat ory di sorder. 29. The met hod oPCTUSs2003/017117
28, wherein said non-steroidal agent nodul ates the
signaling activity of two or nore signaling pathways.
30. Th@8n& hudhod f@ltedating8premhetieg,rorgadecingnast er oi dal
agent npdul ates the signaling activity.of three or,
nPBogHRIM At At HIREGST, sard methed onpising admanigicsigg to a
wher ei n, sai.d.conbi nati on reduces proinflammtory
Cma&‘ﬁglﬁgapgp@é%ag?o&@%r oduction. 32. The nethod of
clai m gh, ekt 3AtdagsAhO b QEtlviey bPKigh&dcdrticoid
TNF- a. @3% e met hod of cl aiE ggl?év\herg)iyn s§i d agent
t hadeptorcamdises the signaling activity of the
gl ucocorticoid receEt or is present in said conposition

i n | ow(lox age-sgaoidphageritthasanedulatesithy signalipg pelivity af gne or
- st i dal t i t.hat 1
daue sl pRe DR Tesned B0 e Brigh et : MUAT pghway, AP
. . S oL .
bR U0 IR Bl 5 S PR AL LB eR B sgreton o
f besadcionNbr 45 Bteh aYamMNafdky Redgonay, is ARhlceaat hvay,
and El k-1~ pathway is nodul ated. 35. The nethod of

cl ai m atheraheaheifmstsmiddsenomd sgartoantad dnagesieredssimnlthireduBly or

pat. hway i nhi bi tor, NFAT pat hway i nhibitor, AP-] .
p&tlm§8id@W§ it eagh ofiier.gpamouss Mighogeirsrare sufficignt torgeat,
met hod. of claim28. whereidf said nop-steroidal agent

B SRS rpb TR D SRR L hat T educes
the expression | evels of a signaling nolecule such

that the signaling activity of one or nore signaling

pat hwa$s. sieantehoddfofaiainh28 NirhdeBinpsHid wey;stédoAlal agent modulates

pat hway, AP-1 pathway, and El k- 1pathway is nodul at ed.
the signaling activity of two or more signaling pathways.

30. The method of claim 28, wherein said non-steroidal agent modulates

the signaling activity of three or more signaling pathways.

31. The method of claim 28, wherein said combination reduces

proinflammatory cytokine release or production.

32. The method of claim 31, wherein said proinflammatory cytokine is

TNF-a.

33. The method of claim 28, wherein said agent that increases the signaling
activity of the glucocorticoid receptor is present in said composition in low

dosage.
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37. The nethod of claim 28, wherein said non-steroidal

agent is a dom nant negative of a signaling nolecule
W®@R00aN1\/EPr essi on vector encodi ng sai d dom nankCT/US2005/017117

negati ve such that the signaling activity of one or

nore of the signaling pathways selected fromthe NF-kB

pat hway, NFAT pat hway, AP-1 pathway, and El k-1 pat hway

is nmodul ated. 38. The mnethod of claim 28, wherein said

non- st éfoildg maiged:o ic;l.alﬁhz%n‘t’hﬁéﬂysaﬂ%&?nﬁit?{é}éf{ agent 1s an agent

signal i ng. mol ecul r ces the :bi gl oqi . .
SP3BT P s RN ED e B QO P b sinatin
agidI¥ad1Y s@Eh BIAE IR siBRAIThPActiie Sf Qo lﬁgrdoﬁgﬁéimygspathways

sel ected fromthe group consisting of the -kB
pa¢lbyry . freraithe NFAEBasithway, NBATpaAkwhy paAPhWpythwary, and Elk-1

El k-1 pathway is nodul ated.39. The nethod of claim 34
opatd8vaymisenedulatedi d bi ol ogi cal activity is enzymatic

activity, phosphorylation state, or binding activity.

40. The nethod of claim 28, further conprising

Compoun AR P R LR 04 e
Sggehwagmhlﬂlt&[ Riput gﬁth%N%XPQHMtdr SAPE] ﬁ&t‘h%g ihRiBitoREor Elk-1
|

oup consi sting of D, smal |l nof ecul
altdtoer , COX-2 i nhi bitor, DMARD, bi ol ogic,
xant hi ne, anticholinergic conpound, beta receptor
agoni st, bronchodil ator, non-steroidal calcineurin

i nhi bi r,...vitam nal , psoralen, retinojd, and
5 s a0 Fhenriod gt i, 38, RS i gob e ag§itis an

L . LD 1 : _
nAR58hB BB pRAR L) URBBLER i ARSI fsion evels of
Ce¥ndlihg mhdletWe sush ef ekOxizhaligeheddit bf ovabtiRoexkignaling
or lumracoxib. 44. The nethod of claim4l, wherein
s pathviniyslselriceed Somdihk iNtHdbpatbtvaye NESPE pathway, AP-1 pathway, and
infliximb. 45. The nethod of claim41l, wherein said
DANRD pashyay homogiltated.or

37. The method of claim 28, wherein said non-steroidal agent is a
dominant negative of a signaling molecule or an expression vector encoding said
dominant negative such that the signaling activity of one or more of the signaling
pathways selected from the NF-kB pathway, NFAT pathway, AP-1 pathway, and
Elk-1 pathway is modulated.

38. The method of claim 28, wherein said non-steroidal agent is an
antibody that binds a signaling molecule and reduces the biological activity of said
signaling molecule such that the signaling activity of one or more of the signaling
pathways selected from the group consisting of the NF-xB pathway, said NFAT

pathway, said AP-1 pathway, or said Elk-1 pathway is modulated.
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| efl unom de. 46. The nethod of claim4l, wherein said

xanthine is theophylline.47. The nethod of claim4l,
wobmseisassai d anti chol i nergic conpound is i prap€Dps2o0$/017117

or tiotropium 48. The nethod of claim4 1, wherein

said beta receptor agonist is ibuterol sulfate,

bitolterol nesylate, epinephrine, fornoterol funmarate,

i soproteraonol, |eval buterol hydrochloride,. . ) L

met apr 8Perldonethodioficdainy 34 nB &y whersen saiddiologicadagtivity is

xi naf oate, or. terbutaline. 49. The .ngthod of. claim 41,

WRBPRAE ap GV, POty Bffon e AebimRIT SHRMEor 15

cycl osporine, tacrolinus, pimecrolimnmus, or |SAtx247.

50. The nethod of claim4l, wherein said vitamin D

anal 0g 40s Tasd @kethodrdfariaino? 8 clalrthiep odmipokingtddmihistering to said

met hod of claim4 1, wherein said psoralen is

nngprehpe addapnalriheraneutie gostposngdi m 41, wherein sai d

retinoid is acitretin or tazoretene. 53. The

conposition of claim4l, wherein said 5-amno

sal i cylghc o B anj l.adi :

Dl sal i dargeURATEALBTAO Sl 838 194l thal thergpetic compound

i §ected fﬁirﬂitmgl%&?)%nsi\ehﬁg oif an NS AlDganill islecule

i ncreases the signaling activity of the glucocorticoid .

r eweptremedhdatoai dOfoeR-ishibrter,daM AlyPabidegicananthingt, enacholinergic

wi thin 1é days of each other. 55.. The nethod.of c|aim.

5 SOMIREAE; bt PSPPSR0 abronaRdlALals nOResteroiffpl chlsgnetirin

a. . . C | J r . .
nOHLiElebY, sPari D Ghit6 Q- e, ferhBRERNALS ARG BlfEsic geia.

each other.56. The nmethod cl ai m55, wherein said agent

that increases the signaling activity of the

gl ucocdt ildw wethedeptadainaAt, whertimsmd NeAHD dalbupgefen, diclofenac,
are admnistered within 1 day of each other. 57. The

met R B Cany one of clains 28-56, wherein said agent

that increases the signaling activity of the

gl ucocorticoid receptor, said non-steroidal

43. The method of claim 41, wherein said COX-2 inhibitor is rofecoxib,

celecoxib, valdecoxib, or lumiracoxib.

44. The method of claim 41, wherein said biologic is adelimumab,

etanercept, or infliximab.

45. The method of claim 41, wherein said DMARD is methotrexate or

leflunomide.

46. The method of claim 41, wherein said xanthine is theophylline.
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agent, or both are adm nistered topically or
systemically. 58. A nethod of reducing the rel ease

wo e ospr oduct i on of inflammatory cytoki nes PET/US2005/017117
i nflammatory cells, conprising contacting inflamrmatory
cells with an agent that increases the signaling
act i vi 9y dfhetthethgdutataint 4 tovHerefcepd antianslirergercompound is
steroi dal agent that nodul ates the signaling activity
ofpratrepmm g tietropgiial i ng pat hways sel ected fromthe
NF- kB pat hway, NFAT pat hway, AP- 1 pathway, and El k-|
pat hway such that proinflamatory cytokine secretion
or prodgct [ LSic s
reduced? 4R ReodtnAIARTEL, Rl TR Bk, (e EBRANEEaniSFis ibuterol

t balfateBlitberos aadl/1ate fepidb?hﬁh@,aid?ﬁmeropﬁﬁﬂﬂ@td, @s’bé)r@feronol,
reduction of an immunoinflanmatory di sorder, sai

migvadiol terrryidsaaidor des ne¢teprotertnol( sl fate ptigheténalscetate, salmeterol
inflammatory cel].s in vitro with an agent that

i it %%tésoﬁ%éb‘g? P&l ing activity of the glucocorticoid
receptor and a candi date conpound; and(b) determ ning

whet her the conbi nation of said agent that increases

t he si goalTHegmaod\dft¥aif 41 NOh&eHt 868 Mbh&érdida8 ¢8R M urin

and sai d candi date con‘pound’ reduces proinflammatory
cylokitoeisr@ictkaperifie gacmlinmsy gunecrohmus, sal JA @K

relative to proinflanmatory cytokine rel ease from or
production in cells contacted with said agent that

i ncreas@s ~t.he shanald ng activity.of .the glu onticoid
recept o BUIE MEPRARABpEEL ¥ biréirhieid AR il FR R0 TS
cgggaﬂﬁgenyggggbﬁxﬁﬁépduction i n proinflammatory

cyt oKi ne rel ease or production identifies the

conbi nation as a conbi nati on useful for the treatnent,

prevention, or reduction of an immunoi nfl anmator
di sor déd. 18w mythedraftdiom 61, wherem s0d papralast s sefhgxsalen.

cells are T cells. 6 1. A nmethod for identifying a
candi dat e conpound useful for the treatnent,

preveniho Wheﬂ@efh%ﬁl{ﬁ{(flﬁﬂi 21, Fhere Qir&ﬁﬁcﬂmf%iﬁaﬁlétin or tazoretene.
di sorder, said method conprising the steps of:
53. The composition of claim 41, wherein said 5-amino salicylic acid is

mesalamine, sulfasalazine, balsalazide disodium, or olsalazine sodium.

54. The method of claims 28-53, wherein said agent that increases the
signaling activity of the glucocorticoid receptor and said non-steroidal agent are

administered within 14 days of each other.

55. The method of claim 54, wherein said agent that increases the signaling
activity of the glucocorticoid receptor and said non-steroidal agent are

administered within 7 days of each other.
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(a) providing inflammtory cells having reduced

gl ucocorticoid receptor signaling activity; (Db)
w@onsaci4sng said cells with a candi dat e conpourdr/usauds/o17117

(c) determ ning whether said candi date conpound

reduces cytokine release fromor production in said

cells relative to cells not contacted with said

candi dat e conpound, wherein a reduction in cytoki n% ) )
r el eas@%orllsrvathedi dHm gentheneas said @gentifptwicecases the signaling

und ful for .th ~
oAeheny Pol BeRR ARG L it PRI ey are
din R fitere § ity TRlaRSt dabh okifignti fyi ng a conbi nation

that may be useful for the treatnent of an

I mmunoi nfl ammatory di sorder, said nmethod conpri sing
the steps of:(a) contacting inflammtory cells in

vi tro W/t hThamgibed of aay ongef ekasas 2810, syhyseini sagd agent that
activit f the.glucocortjgoid receptor, and.a . .
cairibtnst SR shBlfnCERE obi el i saigpon-steroidal
c i ' 16 : j he signalin
R R R A S et
candi dat e conpound reduces cytokine rel ease from or

production in said inflammatory cells relative to
cyt oki A8. reeineeibed of reshusingcthe galepsofronedt produatier péthflammatory

wth. said agent that increases the signali.ng activit )
oF VRSt B B MR S EFPBR YR TG B HAmERAIGRY fells with an

i?}%%&tctﬂgmngﬁa@escm(? ! o’é‘&%ﬁ%ﬁ%ﬁﬁ gﬁ#éé&?ﬁeoﬁcpreceptor and a non-

I ne release or

C@fpbidal hgeht AsatanAuThicd ahd Signbies HEtiviey of b bF ARFEBIYhaling
prevention, or reduction of an inmunoinflammatory

dipathveters. sebRtediront thedNF-wB patbimtayf WHAGL pathovgyo 1 pathway, and
useful for the treatnent, prevention, or reduction of
aflkrinpatbwen sheh dray pavisdeaenatonas tokmerssaretionpiri pypdgcetion, or any
th steﬁs of : éﬂ&<€rovidina i nflammatory cells
eﬁ@?ﬁé@ MO APEP M GuISALRYCE gnal i ng activity in one
or nore signaling pathways selected fromthe NF-kB
pat hway,

59. A method for identifying a combination that may be useful for the

treatment, prevention, or reduction of an immunoinflammatory disorder, said
method comprising the steps of:
(a) contacting inflammatory cells in vitro with an agent that increases the

signaling activity of the glucocorticoid receptor and a candidate compound; and
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NFAT pat hway, AP-1 pathway, and El k-1 pat hway; (Db)
contacting said cells with a candi date conpound; and

w@ ejosdet4ss mi ni ng whet her sai d candi dat e conpoupdr/US2005/017117
reduces proinflammatory cytokine rel ease from or

roductjon in said gells relative to cells not .
cont actBHCRERRITNLE I Hedhiithe pambETAOR Al Saighest thay increases the

SRR DG a2t BchERTRIR MRt sh B lehiRBl bhfibound

t -edid¥e PproinfTagvaifolr P BytoRind RIAGE ifiyin of ﬁﬁﬂduction in said cells relative
i mmunoi nfl ammatory di sorder. 64. A nethod for

i deproinflangnatoty ptiokate reteass &oum of produstion neaelteeentacted with
prevention, or reduciion of an LnnunPianannato

ry.
qisaishaEsnt thaspeTatoR e SERBHRS PR AL dieglicosorpsgid receptor but
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signaling activity of the glucocorticoid receptor and
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(¢) determining whether said candidate compound reduces cytokine release
from or production in said cells relative to cells not contacted with said candidate
compound, wherein a reduction in cytokine release or production identifies the
candidate compound as a compound useful for the treatment, prevention, or

reduction of an immunoinflammatory disorder.
62. A method for identifying a combination that may be useful for the
treatment of an immunoinflammatory disorder, said method comprising the steps

of:
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i enmpoising therstegisarfy condition. 66. A kit, conprising:

(i) a caonposition conprising, (a) an agent that ) )

i ncr eaé®sProNEing Ampgtoycells epgimrereddo aye seestul atedsignaling
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NFAT pathway, AP-1 pathway, and Elk-1 pathway;

(b) contacting said cells with a candidate compound; and

(c) determining whether said candidate compound reduces proinflammatory
cytokine release from or production in said cells relative to cells not contacted
with said candidate compound, wherein a reduction in cytokine release or
production identifies said candidate compound as a compound useful for the

treatment, prevention, or reduction of an immunoinflammatory disorder.
64. A method for identifying a combination useful for the treatment,
prevention, or reduction of an immunoinflammatory disorder, said method

comprising the steps of:
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production, or any other inflammatory response, is
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the combination as a combination useful for the treatment, prevention, or

reduction of an immunoinflammatory disorder.

65. A method for identifying a combination useful for the treatment,
prevention, or reduction of an immunoinflammatory disorder, said method
comprising the steps of:

(a) identifying a compound that modulates the signaling activity of one or
more signaling pathways selected from the NF-xB pathway, NFAT pathway, AP-1
pathway, and Elk-1 pathway such that proinflammatory cytokine secretion or
production, or any other inflammatory response, is reduced;

(b) contacting inflammatory cells in vitro with an agent that increases the
signaling activity of a glucocorticoid receptor and the compound identified in step
(a); and
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pat hway, NFAT pat hway, AP-1 pathway, and El k- 1
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or production, or any other inflamuatory response, is

reduced; and (ii) instructions for admnistering said

agent  &nddesernzigerg whther theccaanbimstiohef shigregenhthat increases the
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step (a) reduces proinflammatory cytokine release from or production in said cells
relative to cytokine release from or production in cells contacted with said agent
that increases the signaling activity of the glucocorticoid receptor but not
contacted with the compound identified in step (a) or contacted with the
compound identified in step (a) but not contacted with said agent that increases the
signaling activity of the glucocorticoid receptor, wherein a reduction in
proinflammatory cytokine release identifies the combination as useful for the

treatment, prevention, or reduction of an immuno-inflammatory condition.

66. A kit, comprising:
(1) a composition comprising
(a) an agent that increases the signaling activity of the glucocorticoid
receptor; and
(b) a non-steroidal agent that modulates the signaling activity of one
or more signaling pathways selected from the NF-kB pathway, NFAT pathway,
AP-1 pathway, and Elk-1 pathway such that proinflammatory cytokine secretion
or production, or any other inflammatory response, is reduced; and
(1) instructions for administering said composition to a patient diagnosed

with an immunoinflammatory disorder.
67. A kit, comprising:

(1) an agent that increases the signaling activity of the glucocorticoid

receptor;
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(1) a non-steroidal agent that modulates the signaling activity of one or
more signaling pathways selected from the NF-xB pathway, NFAT pathway, AP-1
pathway, and Elk-1 pathway such that proinflammatory cytokine secretion or
production, or any other inflammatory response, is reduced; and

(111) instructions for administering said agent that increases the signaling
activity of the glucocorticoid receptor and said non-steroidal agent to a patient

diagnosed with an immunoinflammatory disorder.

68. A kit comprising:

(1) an agent that increases the signaling activity of the glucocorticoid

receptor; and

(11) instructions for administering said agent that increases the signaling
activity of the glucocorticoid receptor and a non-steroidal agent that modulates the
signaling activity of one or more signaling pathways selected from the NF-kB
pathway, NFAT pathway, AP-1 pathway, and Elk-1 pathway such that
proinflammatory cytokine secretion or production, or any other inflammatory

response, is reduced to a patient diagnosed with an immunoinflammatory disorder.

69. A kit comprising:

(1) a non-steroidal agent that modulates the signaling activity of one or
more signaling pathways selected from the NF-xB pathway, NFAT pathway, AP-1
pathway, and Elk-1 pathway such that proinflammatory cytokine secretion or
production, or any other inflammatory response, is reduced; and

(11) instructions for administering said agent and an agent that increases the
signaling activity of the glucocorticoid receptor to a patient diagnosed with an

immunoinflammatory disorder.
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