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[ 0001] The present invention relates to conpositions

and nmet hods useful for the diagnosis or treatnent of
COASPOSETONSOANE MBTHODS &0R DIAGNOSRNCoAYDITREAIENG ASTHMA

BACKCRQYN) TIABR 24 L ABR GI@ ORSINFICAVDAATORY DESIASES y

di sease of the airways that is characterized by

recurrent episodes of reversible airway obstruction

TECmcﬁhwlﬁyper responsi veness (AHR). Typi cal

[oooﬁjni niGR! pfReH: T BSbAIdORSated Gb Usignshinichnentl afethoieatsaful for the
eezi ng, coughing and chest tightness that can

diaghestordrdatrhent o pgbime ot pdevllergie or nflgmmatoydisgesssy
t herapi es focus on reducing the synptonatic
bronchospasm and pul nonary inflammation, there is a

BACKGROMNDawar eness of the role of |ong-term airway
renodeling in accelerated |ung deterioratio

in :
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yperplasia a . .
Typi¥el ARlicks infanifesteeist inelutiakhortieky of beeathn ovheezing,xcoughing and chest

deposition. The processes, col |l ectiv result L,n up t
tightabssuthag@aycbeeome idhi thigaisping s gﬁtﬁﬂwawlﬁ’ ggine [riplip,foous on

AR R Lo ' i) GhBSAmbheH, hes i win
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ati'ng the pat hophysi ol ogy of L
awaRSbRNE, tht hele pfdunt-emneairwayr teimidelng imaccelemted fungydeggrioration n

t he di sease has increased during,the t S: :
asthpgtign 9 SIVRY fHBoRsnEctr g aUmbgh &f %%glé’rk@&i et ncluding
epitﬁ%%t})!s%oﬁfrﬁﬁ@&@ Chd! R9SEBELBlastShypéfifiasid@nd/or metaplasia, subepithelial

italizations and 5,429 deaths were directly 00%
fibraid midwhadx tdspesitiona. THeopogsses: collectiere rgsult 1, up dprabgut 300%

.that allergic asthm b nidat ' ' h
ek e By Sy B LNTER t E BAsb, 85 chARRAIEBlo st s
beell‘i)fma'aﬁtiﬁr@ﬁdi&a‘ﬁn%etﬂg rpafhlropmi%ngy bﬁtaahﬁmi itref pﬂeralamdeo moglﬁldlty, and

ynphocytes, nmast cells and eosi nophils. r 0 .
mortiteef fnbeseshhe: iacBied AREdnE AR 1 iigiades o B Sgeca 0 the United
driven b + Tn.cel i nAL Ki1psti d5.429
ofy LR SRR T oS4 S5 O e pingions o
death€Rekrd dizcttlyftribhtet beasivhaal to  oval bumi n (OVA)

followed by intratracheal livery of .the.. . .
[00¢Hal | Engegeneralky pregeted J’ﬁ%t g‘%‘éﬁ‘@ r Igga ¥ %glg@ntﬁ'n gn inappropriate
inﬂgrgﬁﬁ{drg r}eéé?ilohhﬁ We |l ReaNd TAJThngs fsTusstiivaMds demonstrate an

bat hophysi o

ogl cal responses seen in human asthma, X
intenBe Infidiratpnugt lggphatees, semsueclisgRd qogingphls. A large body of evidence

eosi nophi i @, excessive nmucus .secreti an,,+
has cdamagas ated |t iS3IMPYRE JEPRRSe b%/dg}ﬁ%no%&i ?ish ?;‘-g?lﬁ'ggﬁarg%ﬁﬁlg a Tu2
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ovalburmio{ OV ollersed by incatnchor drliverol e QYA diflgpass g procedure
four of e .ast hma-rel.ated path ie n . .
sk L ER A" O RO B mimics four

pathophysiological responses seen in human asthma, including upregulated serum IgE

(atopy), eosinophilié, excessive mucus secretion, and AHR. The cytokine IL-13, expressed
by basophils, mast cells, activated T cells and NK cells, plays a central role in the
inflammatory response to OVA in mouse lungs. Direct lung instillation of murine IL-13-

elicits all four of the asthma-related pathologies and, conversely, the presence of a soluble
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(sl L-13Ra2-Fc) conpletely bl ocked both the
woxdesooaich enge i nduced gobl et cell nucus synt ReTiUS2@ad06470

the AHR to acetyl choline. Thus, IL-13 nediated

signaling is sufficient to elicit all four
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studigp shaws ederyanotpd | Jnlsas) BeMEPRARCGHS TR R ISon gl 13 and it
o BGE ' i BE@ssRetihg tericalhiotest thisgpathway
Sl@%ﬁ“&%ﬁﬁ%@?ﬁs{}ﬁ%@aﬁ% “bi ol ogi clagI functc?on. The
in theihne diseae3Ra2 binds 1L-13 wi'th approximately
100-fold greater affinit. d of, 0.5 .t ol. .
[00054| atHly&3 also|hinds;oren ?ééﬁ?r%@r?fap&% sy SR exargssed in both
otent Sl URlead Je bsi iok3 Rk férind e-13Roi2 binds
h““@f“@p FAD° &g{hh%s tég%&g{seggﬂglgglgﬁl %ﬁ%t;goni st ina ,OL
L - 10 itR tapp R irflatelyasin-fondl gtenter arfieitso (6d 1006 ta h M) aclative to IL-

IL-13 in Schistosom asis induced |iver fibrosi
13Rgel anlidvoing theoronsirnesion of grastent isﬂli"}ﬂ]ﬁétéﬁr %‘i‘%‘ﬁnﬁé@'{igg@m The
LI i n.the OYA-chal ast to d trat
SILSFREAE BB LERLATTE AB AT Faaar, o Lot Esapg POHEL o demonstale
the HEPB? {133 i £ KBhivDEsmialis ifkRRed liber fbrofil and ghmttonst foomation, tumor
that 1s associated mai nlﬁ Wi th errphyiq(_enga acreg chronic
imnbmersuhietllapce, Bapiell s imthe LA chpllengs &M% ng danage
weakeni. n nd..br | ' Wt Nibde® t dt
[Ooﬁjngs.% 1%%P%§Llﬂtltv? %gﬁg{sﬁ?af% Pi?sfgéoe; (Ctjﬁggf dérl:ng tissue i ?m e ,0
destrl airflaws bbdrtionaist 10 aswolateip swimdpdwihsemplysema @id chronic
alrflow to occur. Chroni¢ bronchitis,.is a

S . . .
bronghitis rﬂimp]@rsymmcg@@g arevepsahle Bg)@l agp by I%eag?‘&}?$ %?d breaking the air
sac§a Igfﬁtﬁ@{%gﬂy@\%; QAE qg'eélﬂﬂ %ﬁlsﬁ&% 8f BdUBhd YiseVidMeseScauding airways to
collapse and obstruction of airflow to occur. Chronic bronchitis is an inflammatory disease

that begins in the smaller airways within the lungs and gradually advances to larger airways.



WO 2005/ 003164 PCT/ US2004/ 006470 1t increases mucus
in the airways and bacterial infections in the
woresmedial t ubes, which, in turn, inpedes airPCOWS2004/006470
[0007] COPD affects tens of mllions of Americans and
is a serious health problemin the US. A 1998
It inﬁ%&%@%‘ﬁﬂﬁ? i e Vatdiva 29 96& %Ect&li‘éltlnfeeﬁ&% iflithé bRACKIARfubes Rehich, in
ave been

di agnos enphysenma and nine million
turn dimpeddsfairdiosd by chronic bronchitis. COPDis the

fourth_| ead] d the U.S, in 1 .
100038 PR P15 Sam it Ao gut BpatTa i Bobiem in

ount fighgf RdoREB 1136 AhhesRiltiah mslamwm been
the @CSSlglgSﬁ}b8 %gaenc%?%%rgﬁtthge%gp; for asthr:a and )

diaghoset] wdésempleysema land méreoatillien aresaffectas by elyenie rbémféntwar@OPD is

v SERSTERART Sl AR ps IS RS BB (Rt i

1998. "EORIHMJ RBourdsick af eitirh@td 668 mmpnalamomgemw%f
such treatnments, however, |nclude und@flred sid

[0008] f ecCurrentdibetspy @ffrf e sk CAP De inabién gutes & rogehoglators,
period, of I I

cortltcﬂsé?rgﬁiéu?r? ﬁﬁ?tgs n§1 bgtg)%arzhe ggiat}fﬁeh% %&?glrl@g%@% glaegefbﬁgtlc goal

of bBRcRIdINGh, redmRiy] nflgmprationsad faaihtajmgmxgecntnratlon Many of such

asthmatics.  Therefore, there_r erml
treatmeatse Agwenv erpinelide andentad skl @Fﬁganéf 335t V%[}?as a@fgﬁfsmg used

or NHhk Bet ARReH bRt
o E0RGRATFS CAMEITTLAY' Rl Bigole 10y BlcpSeicp in e

avaliaﬁleTHE IdWElhEith\th[eom}ay Thquple@ rpro¢asy ethef @ecurs in asthmatics.
i dentifies nunerous ?enes t hat .are, di ffercgntl

herfRye e Gitecomans, Pifthfr ) 21 s uglesias Hiditatibe of asthma and
COPYONar b IRl if6r {Hénﬂeﬁtiﬁ:cit—iSﬁ -of H&Qelgﬂlﬁﬁﬁeﬁtml&ratégi@fd é(brﬁbht these

[ nc?ude menbers of arginine netabolic pathways, such
compkxahdeasmsi c amino acid transporter 2 gene (CAT2) .and

argi nase type | gene (ARGL). These genes are potentia

drug targets for treating asthma or other allergic or

SUNMINARYTS® PHE N ESERN [ 0010] In one aspect, the
present invention provides nethods for treatj

[0009]| er Gheprssent .lmfenammeamesmm%%gen%@awﬁ entially expressed
in agm elu?g BRLE & @ﬂpﬁe& hcgrﬁﬁeés Hifvftlc! ¥mBf i8Gdd V&rhe genes thus

an agen i ch has™an allergic
iderfiffieti héladeraieniberslos agirdne wetabelit lpathvaysrtuch rasi dgtlpmc tameino acid

tanaerisn ) Fene A bR, RO 1B T AFECARS By THieS GPRGAE potentia
druér ﬁ?}gﬁ‘f}&fm (ﬁ?% Q@#ﬁoﬂ SRDHITERS: bSinAhnatdH; disease®Xi de

many enbodi nents, the cogonent )
[OOHHI ngli ohé bipeet the pagsentr ppveraizm pl@vgies meghafisigs drepljpg allerglc or

or a rot ei n_downs amth
e iior Shpane s Dbl b R ey omesive
am&nP bf EA REerl 66 8 MRRNMAIAREch AaAd mﬂ@glcamlmmammmﬁemas&e, where the
ornithiné transcarbanyl ase, sperm di ne synt hase,

agestpiahibits éhes gativity on expnqssmreof ﬁgp@g@@m of the arginine metab qlc pathway

o SRR P SR sl Ao one

synttedd PR3P 4GRS Enbodiments, the component being inhibited is an arginase (e.g.,

arginase type I) or a protein downstream thereof. Examples of the downstream proteins

include, but are not limited to, ornithine decarboxylase, ornithine aminotra'nsferase,
ornithine transcarbamylase, spermidine Synthase, and spermine synthase. In one instance, .

S-adenosylmethionine decarboxylase, which is involved in the biosynthesis of polyamines,



may al so be inhibited. In another enbodi nent, the
conponent being inhibited is a cationic amno acid
wonresgpsicter (e.g., cationic am no acid transpBCrTRIS2¥/006470
[0011] Allergic or inflammtory di seases anenable to
the present invention include, but are not linited, L
maytaiso Besinhitrted ailn wagthérygmebadinpntic\comperent beingrinkibied iz cationic

. i , [ .obst. .| di
amif ey EaeE P et RIS Y T ¢

ooy sf URALIANS: iRfladRRARSFRlsktise 8mbHabld @ the Peessmitiavaitios taclude, but
can also be treated by the present |nvention.

> I n _many .
are wottiinuitadetnt asthmaginyaydiygeeespPnsi e s RRIOBIG AR g odelifg chronic
respirator di,sease m _ni;s i.on [ :
oosh 3R B RS U Pl A GleRghEE bR it
dysRhctfR @ Sfindfmaliticd i6 eApiafirninebolism augialsorise treted dlyi the present
pathway in lung tissues, thereby | |iorating or .
investion st mAgy syRadioRts, de sleatcolr iR Sessp are respiratory
a0 AN QAPOLR A APt HBORSRNI o vy
or d&?fe)éﬂtiﬁ loget taigsoreapabhbe agfinine mdiptialiegpatimease ip ungstissnes, thereby
4 of the target conpopent by RNA hﬁyﬁrference or an
amedintatiog 95 limiatiag S¥Rromps FPedMed WiBART A5&SE t h t he
rge LD fdr WS pr@bert ilieli O irehlde] BiRtGHE Bt limited
[001(@ thgh%‘lgﬁﬁgftg%%%%g{ﬁ@urﬁl?f&b?ﬁ o}gheer }mgullat ors te hat can
to, polymidietidbe capmblpet! mbihpongethe expressien 96|t treges compegent by RNA

. encoding the same (e..q., NMRNA of. enoni C..seque ,
e ek 3 b gl el PRI e BAER componen
inhBREMEFCE BlolodiPal aRMioneHMd i A8t Sompdifen Wri othérymodulators that can -

expression is inhibited at the, transcrjptional, post-
bind e tis targstti comaionentr et xchwaleotids PISREng thnSrRei(EhamRNA of

|l evel. I n man . her, e k i i.-bi
sens e S o L e SR TSl a1 many
eml%oggxﬁ@%%; Qﬁ@ég%}ﬁimgt%gbr S&S%yr@a@h isl Gedhibed, a’rBOIzeA t:ltzﬁ%ﬁrilstﬁmm, post-
() () 0, 0 o Of _NPre as coppare ot .
trangetiggional, teaslpliena), o PeskhrRdatiopal fég% ﬂP{“@B& é’}hef r?ffgwélmentsa the

inhﬁ)ﬁggﬁmﬁtcantdggrggﬁetﬁ@ R&Hityor et ER§10195f tHRQaiREES&RMonent by at least

I nv on enco or conprise SiRNA sequences that are

10%)] 2@%] 80%, GHOCAT% AREh, 70%, B0biero0dendidstdramormnap dempared to the
.conponents downstream of arginase. |In another

Oﬂ%%@ﬁﬁlﬁ%?r,exﬁ’ﬁés@ﬂi‘?vgkeuti c agents are expressed from

[oo?ﬁ”e L8 RMDEREH&GT: Sthe  tRe icl dpsh@rsfase prddentg@Rention encode or

erapy vectors are under control of a tissue- or
connyrisk-ssRNAI feiquenwes tivt ere. direstashie CAZRAPARG, 196 ofes gspe that encode

coEriREIBOIe4P T AR oot g 1S, BRAPRLE' donts ar

expréibla roRGeht iiferfpif Vet i it iktandds ghe gerr thempeveato are under
the Cara cell-specific pronoter CCL10. I

‘ anot her )

conssehrh Sssuehor gsllothes e FRampiGh olByanes SEATHIGe s gRagEter 1s lung specific.
speci fic. EX | f p - i i el 1L

ex R s SPOPL g TRSLGPPRGS: FOPBAL DRI E Lol o

spedffict uefactabiHrotene Bt gone lpdmoter ept the (lERAxlgprefiapiomnbics €C10. In
described in Ross et al., J. Biol. Ch

em , ,
anciirg: eeemlectE, PIgDSST 13 TEROSHsCH dgicggpr%age specific. Examples of
magr%vig{léé%gs%ggilﬁg %@ﬂgters include, but are not limited to, the proximal promoter of the

human acetyl-LDL receptor (SRA) gene and those described in Ross et al., J. Biol. Chem.,
273:6662-6669, 1998).




[0014] In yet another enbodi nent, the therapeutic
agents of the present invention are selected from
woOysise3iepol y- L- 1 ysi ne, poly-L-arginine, or ot RET/US2004/006470
cationic polypeptides that can inhibit cationic amno
acid transporters. In a further enbodi nent, the
[0014)er aReydti of@e Binbbdingent, dhé fthevapemrte Iagd:nbs nf tHei presenhiimsigntion are
inhibits the function of %rnlthl ne d

seleaifFfom BeHA dotorenly L-FI I AEG0ER T ayppL g that can
1nh11bf1: ca%&%@%?x%%@ds&an‘ggoﬁ?s ap AYOMAESIhCoFRbht; ihb'thékgpeutlc agent is a-

one exanple, the therapeutic agent
dlﬂmbmbﬂgldnhﬂiiﬁe mdndpirﬂnblts[ ﬂﬁlﬁl}lcﬁ'cme of nm@m 13(@1‘%@(1@@@ In still

ano'@)gﬁ%;geq)cg ment. rlteﬁh?r\la/rggl{tljc? o Igtﬁg glg ‘la'Ir &gtag}éggliu §Cor'a a%?agomstlc anti-IL-

13 at’i‘l%{)ég}l Sl'hro‘?& 'e%}npl%XmHH!le@@peqﬁc a%m @Sa @fiubletil Biredeptdii on
I nc but are not limted , parenteral, enteral

[00%51d t ffbe cthbrapdan pgantstofofhe prRemt | inYeHifBe cary be formulated to be
t he a f.the on

compg élr 31661 13 enflgd rggﬁ:? a eourzﬁsm{lirgéf i cut an ]ezg%gpﬁg of routes of

adrﬂlﬂligﬁ‘lu?dﬂ HElud@ Rk are'rE lidlited itd|tpassnearaly entelal)tand aspiex iadininistration.
i ntranmuscul ar, subcutaneous, intradermal, trapsde

Fort mstasees c@sthbrap@rtlmam afljthea Present FRIeBEON | GiMoRE a(ﬂmmsfered via
SopEnt ra 20601 | RoAHM HSLGIRY, Vidraarterial,
mtr?crr]rrg it onéplﬁléanetopsﬁst g’ﬁgl‘edhg? hegljtatier%c%gtl c agent can aarteria
intrR@usieldry shesitdneois) einfradernaf, ﬁatnsdmnmﬂgo trammnlwpséﬂr ®m ether suitable
pressured cont ai ner or_di spenser whic

routegi t Bhpee ﬁmgg@meaﬁtt Fé;h@rap Wie 3Rt & 8 %%ereg Via dnhalation. For
mst?&?au lghZ ﬂfer p[egtgél%elﬁ LN GIReIBNhe HAE JTBMRdrodRisPehy from a

at'ed who has asthma or another allergic
pregsnreldnfoln‘éumtom dispesseahich doDOdm a suitaleonrapellaat (ret carbopedioxide)
present invention provides nethods useful for
orr}ea%%qrf ying or evaluating drugs for the treatnent - of

[0086f "My Qhe QhfbBHinRnk the infar¥hall Béih@ FEREQ iy 2 hinfRASHES has asthma or
e methods i nclude contacting a candidate nol ecul e

another bllergld @rdu@anampiory digedsy. ast hma or another allergic
[OOggthllélgrﬁ%oﬁaal %}%&%en@fﬁl%& nﬁateﬁr%ﬂé{‘ﬁleﬂfodé Iil?eful for identifying

m nat

or &2BR8HE dBURAPTR tBdatphigRdtayihenal ot dthe dliesgicier 1n'ﬂammatory diseases.
candi date nolecule inhibits the cti

it A
The msthess jiemiudst contassing Iﬂcﬁné’é]ﬁfﬁdﬁ culgwi ills&erﬁfﬁeé:ted by asthma or
ano erl;‘paglr% e%? of ‘rilxtl at!op)btdpgaste' and %ete FXEIR BT the ROAGNAS molecule can

are not Imted to, arglnase
améliorgRt ¢roahﬁmam mhmsed syrrdmm@@mtp@enotypessmebe tistueabllbe candidate

moiggtrll-q J:i\?ﬁe‘ttl‘égth%gfctltv;tg g%:g};n{lgqgi/@n%%o ap]?r}?@p%dwﬁglgpgneﬁ (i% arginine
me?ahb%ﬁ@?gthwra Slﬁutﬁé/tfsﬁ\e' SEB{&%BBE Hod NOR 30hpBdentOiRleObut are not

seas or ce cultures that mimc certain
limdtsghetos srgfrse .or cakiqumie SERI0O apnbfram@gyterof Tissues suitable for use in the

di sease- af f ect i,ssues/ eI |l s I t

pregeis r1gﬁeé}51[opc1n@]fu§lg,céut gre ano& I t%da{o Y %Pcagsé%ﬁgq}?sa%gg%l Hl%de s of the
@%se 34 3HERR11S hidoMtsP rofnl dnfthal ﬂx@&lﬁbf he diassee obeudi ckmfmtes that mimic
the candi date nolecule is selected or gener a;%? ﬁq

certain aspestsr(agt, wpreba@quf&@s) oh discesergiegiedtispnesigplis c [ e example,

abl e. of rac n

thegiiiAnn e SHi G Aatof A DudisHORs iRy CRRAt e sk

[00T8] €C Uhashehebddiifént, fhe candidate molecule is selected or generated based on a

structure-based rational drug design. Molecules capable of interacting with a non-NOS

component of an arginine metabolic pathway are identified. These molecules are then



WO 2005/ 003164 PCT/ US2004/ 006470 brought into contact
Wth tissues affected by asthma or other allergic or
wonbdsaodmat ory di seases to deternmine if they cRAT/US2004/006470
aneliorate or elimnate di sease syndrones or
phenotypes. In another enbodi ment, high throughput
brovphif SEB1 dihta¥e Wit Ssges aofeped g hithmardresther ellargiedor inflammatory

identify drug candidates. [0019] .The grpesentdrl nvention
diseages ¢o flefgtrmine 3t they ﬁ@ugmalé@ﬁfmorfe fnnaeé? dise3sg gyndromes or phenotypes.

In ap%tﬁ%g é?nﬁﬁrﬁc{?ﬁm e’ hi H‘?ﬁ}lohgl{ﬂFE YerRdhi ﬂ%’ﬂxe@ﬂod@bp 85mPbIRIeHrsriddrare used

ry disease ds 1 nclude " detecting
to idRAtiBxdrug sandidatey. of i | e of at Ieast one gene in a

00y o2k B3 abioneiok s TS it eEPIL B ARRsbBF qagnosine o
morﬁ'fon&@%sﬂﬁﬂ@ dr© tﬁ&t SfidrdRe or 1ﬁﬂatrﬂxﬁat@?§’mﬁdea§b§3 Qhe i BetBbds include

for an aI ergic or inflammtory di sease. |In_nmany
detectisgsn expressiqgamefileref atllesstann garNDS: lqgmbmnme ofmmammal, and

I ni.ne met abol i 0020
conp BTG oS P Tt bEPERklh BORRE R dtemine
if th@%&ﬁlmairﬂa?s &g b@ﬂél@ﬂﬁ afi ABgRc Qﬁﬁhﬂbﬁm&tdry mesw"rpllnenany cases, the
Micus, bl ood, or other types of sanmples can also be

genel sezbdes nnamdIOfroraprneny tafglflﬁ’é mpedakolis PRV pr essi on
ofile is an aver X D.
oot s ROE 5 SMRICHELARREALY 0k Mg or O
The' 1bRERAL SamR¥ PAIEBS b WgPsapiple.e Marns,dlsml, loe otirer types of samples can
expression profile of the arginjne nmetabol.ic

clsogbbesa. ot beatoRr emSaBSN: [t yERRARD RRSH T fgr an average
expg,_é\%algﬁ r;%%ﬂ' NSt HEL gﬂlnecm &id ? eineGisee- ek AMMIZCLTRY reference

€ nateriafs used for e det ection or
expElissign qarbfileofanaskbre ar eppression ardfde gifctho rargininle amatabeliq gene in

dlseg!ﬁégei;af%q?gchéggg%benltyggérg)}dléﬁgrgh%o W@é’&nt %0021%?/ 'ce%gltlc gene is selected
frorp N ARGE @Aﬁﬁ‘l Th&RAFRARS tu's&i"ﬁ)rtﬂ'i@@et@d’cﬁnlb‘i Hdghodi® bf asthma or other

reating asthma or other allergic or inflamuatory
alleﬁglseaﬁﬂhmméfm didvasasmer be m@éude m&ﬁi tions include a

ar maceutj cal l.y-acce | er .
[OOSﬂe rrg uVeL aqq oLt ]a%pcegf Eh ({ \%ﬁg%lgeﬁrt‘ov V&glzs ﬁharmaceutlcal
contRRARIE 119Kk at@ﬁﬁehiltfbﬁ@ea@ﬁg&@mhw (Bryotbdfr allergic es mﬂammxﬁow diseases.

non- NOS component of an argi ni ne net abol | c ' Ei/vaz d
The rphameaeeutéceb onpORitions tlméu%g SrphEEROItely-goqeRiable. Yarrier and a

the@gf:}ét{\c%}q G gppt%pee{ﬁho?nq fof aaﬁlpéggxp o | cﬁgab%‘ e eitisiting A8 activity or

i3 exanple onent 1s encoded
expRdssdORCHf & neANDS [dddidhefdt bérano brmns métebolior psthaag. In many

s 1R i PR T i

the‘! 1@ eg‘iﬁ qg:més%eﬁ@bﬁélﬁ is @888 BEARWII dreCAT?.

|ca |ng p rred enbodi nents, are given for
[00[22] ustQthatid obyech feamrcﬂac end wdvantagss etfdhe epgesgn,’tdmventlon will become

nodi fj catjons. withi n
oD o AR IVIRE SEAIGE SRRy T AHBIEY ey and specific
exa lé’é | Gl I RRIatiRE Rerrbdl ehibREimdnis £ @Wﬂneﬁ)r 111ustrat10n only since
Astrate the principle of the invention -an

varidue w[halngaetand enashifieations| Withins e scepeced thy inventien Waltl degqrae apparent

o FRELASES 82 YRl USRI S sponsc

theSHihdiSIe dintheNi@vertiodr ard¥ khould not be expected to specifically 1llustrate the

application of this invention to all the examples of infections where it obviously will be

useful to those skilled in the prior art.



6 WO 2005/ 003164 PCT/ US2004/ 006470 BRI EF DESCRI PTI ON

OF THE DRAWNGS [0023] The drawi ng is provided for
wokbesgwsisti on, not limtation. This applicati ORCT/US2004/006470

i ncorporates by reference Figures 1, 6, 8, and 9 of

U. S. Patent Application, filed March 4, 2004 and

entitled "Conpositions and Methods fort Diagnosing and

&
S RN T Prvalsen” ¢ % ). {000

[OOiélgur?hcl drswhh g9 Esaemv@&éd &”&pnﬁﬁe@ﬁ@i i1 Bmowicg t Ak application
argi nase type I (A are_coi nduced i n

incdBpdrbtes byrireferdmge Faguresal | iy end @@ﬁAJ SaReetcdppiisehamtfiled March 4,

1L-
200 e’%l!‘g}ln eqtlilggj ‘]Cg)n&?}g\lt g aHE Btilpéfs[ gc%ggﬁf fos t%négﬁfr@atnga >s/thma or
oth& AH&}@ I&Eﬁﬁiﬂnﬁﬁtdﬂﬂms@b@a’e taltidhbd)R.iByveas, @enabf

el ther vehicle (phosphate buffered sal | ne BS
[00Z4}A oRighesy$ i34 grAphics), rean%pn(cq#@m yingh e (Téd %ﬁ reggﬂse type I
/ .
B SO S e 1
13 tiher 3 Uriiseflyh Ba¥s6 tngide atere! Zersitized/to DN Albyl mtrgpeﬂtﬁénqmbgnjecuon on

bbb sl vEey ot AT S e RS . o s
(PB acﬁp(!)‘ﬁk Q’FSO{)H;%% 5‘._5[ GHY! ﬁﬂ:cl ﬁr@é&%‘%ﬁ ?ﬁs Adifidnally, naive

ure 2 a graphica
Balb;%pfnes ematreawd ﬁmhr@t}ehaBsmcm 18xfor ésonseauties dayg gnddhe lungs

har{rﬁqu%?\aléb{zﬁ Jyngsc ?[fgéi% :A!esf%lra 15013%:3\/ g;d rl,??yczgg @@r”i%'}ﬁ?‘& expression
usi@"e@%eghﬁg@cﬁﬁb @‘A( Axfyh&tik PRedcsériiedah Exinpletll. OTheaiRNaly frequency

) nged |ntratracheal (1 T) injection of
1seep1ebsedawpdmta:p®mlﬂmphate buffered saline (PBS)) or

Da 5 d
005" ke S B A A DAL S G v
in 1%1’5}% Rides bOBSIRFgeh(ORBAY @ Zcopbiratinuviae dBylS @he3). Briefly,

ungs h ted at 72 h I
Balbisabise cabra R OV A IRRRNTERL Sarion 3) gy O Challenged by
I t
G WAL ibhufenigss W sy or OVA on

Dajibem md 23,end thOQRgh hhivested aBDay 28, @r(ﬁp:mnaﬁy, naive Balb/c mice were
resentati on_show_n

ol S AR PO 0 AL et 2 MRS, Wl 2
hodr§! Q‘/o g%efq\lg il %m%%ﬂf fnalYz6&€ forYBRVA expression using GeneChip

| ntra ra I'nocul ated w tth reconbi nant adenovirus
tecl&i@d&@s@fﬁyme’tux) meddskrili] iorExampld he The orRIV A dreguRregi is expressed as
hosphat ase (SEAP) on Day 0, and the lungs harvested
Pa(hbpeibg? lign. control mice were treated with PBS, OVA or
0 HeurdeSfsha hidal Fpgdse@ation devidMat ARG €Ys imluced b
, expressgmgas park'%t%gg per rlrjlg?él i on. 50027 Fi gurem@n ’ Y
ovgx a)p hilemivimepreskiased sxprossiephofivlng 3 tin Balraricge ndristly, Balb/e mice

We{% féyergcq%%]&% ?gc%?lfiecf yflth?fgdlr% ggnteafﬁ@ﬁ&ﬁﬁfso&ppécsmbﬁ ‘it IL-13 or

mukiRE sedréeg ABaking phogsHatasé GSEMP) dsn Day opbndthetluagidmovastedsat Day 3.
expression murine |L- 13
Control mice were treated with PBS, OVA or IL 13 as described in Figure 1. The mRNA

frequency is expressed as parts per million.
[0027]  Figure 4 is a graphical representation showing that ARGI gene is induced by
adenovirus-mediated expression of IL-13 in C57bl/6 mice. Briefly, C57bl/6 mice were

intratracheally inoculated with recombinant adenovirus expression murine IL-13 or murine



7 WO 2005/ 003164 PCT/ US2004/ 006470 secreted al kaki ne
phosphat ase (SEAP) on Day 0O, and the |ungs harvested
wanoBay3id4 The nRNA frequency is expressed asPOaUS3004/006470
per mllion. [0028] Figure 5 is a graphica
representation showi ng that arginine uptake is
i | | b thdGu hd¥@ested at Day 3. The

Secrrgr%grag%hﬁ?géep }%:Ogﬂll'hqu? n(@ﬁék&%%faf Q’Bir‘i efly, AT 4
mRNAciapkages expressei asipatopear mibiopr ess vari ous | evel s of

0SBl S5y S pbls Bopimany

inddcRABSIPRAT 13 {rVihk R nRYehdpé eell BEeRAAW 264 ReBritfipt RAW264.7
period in a final arginine concentration of 400

M a
macdershegéshwere mdesedniol expgess Spueys levelaodi (i ke bu&fe&va@ﬂ% for 24 hours

with PR SR ARl PR o Bae e 1-
Lysglei Wafe@hanh 6% o BRseBaitapiiol Shofinagargivite GAEntzatbn of 400

RGL are coinduced by |ipopolysaccharid PS)/1L-13 .
M a5 deserihet imdExgmplophageectiid preing upﬁw\z&él\?{m Preleiny lysate) is

RAW2.64. 7 , M | L- 13 and/ or
expR o Refihlape BE e ERL A Rt ol 1 10 s
[0029]t er Hip@et 6 datargruphivab remedepimeidn fshowiigGthat aBATZAIMd ARG are

BEE RN X T N——

CRYENY- e 1 IL-13 and/or 1 pg/ml
rafaifds SHRDY, RASOAPe) eI camesay 0 syl s 1 v
LPS.heotah Resh dothted b crlistiarimursifiey thédgeatichbwes efialyzidrfer ARG
and%@%ké@éél@ggé&%&ggg% %%r%%d%?ﬂg%}rezlg%ég%gf’g?té%t?vs RT-PCR
: | hpRl 2 né 3hoPhats QBB ebRRL (@G DESormalized
as é%%%‘&id %@%PE %’egﬁfugé&g%ﬁm# | ?/sr%égyi N CLPS/ |(|_-.13 Plormalize
mRINZe ditequeiRAWRBJesTinmatadi fremnthe rioqostecyd cyele ngmbeyrs esing the methods of

. RAW64,.7 cells xpose dj I .
e G b O B SRS AT B Bl Relpcsopy o
GA@Eﬂi“ﬁre then eval uated for arginine transport over a
three-mnute period in a final arginine congentration _. .
[0030] 10Figure Thie asgtephitad meprpsentasion shpwing: thyleargime uptake is mhibited

i,nhi bi tor 20 |y si t spaL: .
o P Ty S A i g, e, s,
RAGVELALPSLNY- whe kgibe do cabdis . al¢R080dnttel)gur €82-mdacing conditions

raphi cal representati on show ng_that .urea productign .
(LHSHLE D Treind hetrs Ao Pefsiagh SR foh grippipp Banspopover a three-minute

i nhi bi ted by i i Yz : "
periecob i aceiudl Bl Y RtAE ar 200 FMY T dRp O she competitive CAT
inhfBN62 20 RAMClyBige GO e framdport uffsf bbolikByd all eatublehargirine transport in

were then equilibrated for 2 hours in Arginine
Comtrelrpng 8PS/ 1But} Eeatedgellsy a 24  hour incubation in the

se y i na Ll vainoi Lth |
w‘ﬁ?f\ns g‘gﬁrg 85‘% ?%g@ﬁgcgg{eg?e%gﬁgﬁgﬂ%ohvgf@/ %?gll?rﬁ? grecﬁ'hgﬂlcﬁi #&he murine
maGRpBAR! tdll iline RAWIHE. Mis intébitqr byl 25t idv Iysiscev Briefy.eBAW264.7
magt?@pﬁgg ggg‘g‘gd Iég &%ngﬁngllgrel? ﬁCQIhJ][‘é')?)aOIp &X‘} g}lal%rl]né Conditions (LLPS/IL-13)

for 24 hours were then equilibrated for 2 hours in Arginine Transport Buffer. After a 24

hour incubation in-the presence or absence of competing L-lysine in Arginine Transport
Buffer containing a final arginine concentration of 400 uM, urea production was evaluated
as described in Example 4. Urea production is expressed as pg of urea in the

supernatant/ing of cell lysate proteih.



supernatant/ng of cell lysate protein. 8 WO

2005/ 003164 PCT/ US2004/ 006470 [0032] Figure 9 is a
wanreglwsial representati on show ng that PCT/US2004/006470

carbachol -induced rat tracheal contraction is

i nhibited by 100 mM |l ysine. Briefly, rat tracheal

[0032X P! aFibEreor & aPgp@pRicalb adpeebehtatiod Showii0 th ucabadhbhinduced rat
ei ther nmedia or nedia containing 10

0
tracherahchlewaomen és tnubitedhBNGOmY beier a@(lirerglﬁa ’f?éé’é?ﬁﬂ%aé qxﬁﬂgts were
e PR TS 3 0 o Py gy L
The tRBBEORERDthh vstal‘sh'?élhﬁﬁl amﬂraeixqsrf ﬁﬁamﬂedam ankaebsaHenseleit solution in

standard error of % of paxi traction (i the
the PEasEResC O @ﬁs@\?ék@dl(é my & - KY?’@Sr bAERYPIS W%éa%?ﬂ?é‘?iés mg of

¥3 0 e @3rror of % of 1
e AR Fbiey bty S of 5 f o
contEpibR $54. e «oaquctrcgsevbkecuby &%M baonI mfthq/absmcezlof lysine).

r ecept or kngckout m

t
[0033] ce Yigpse 10 issangiap %ld r?pées@%& %r %P élaai%w}‘% 8%%’8 of ARGI
exp1%5s1+1{-reéglr§§%d§ §&!’eb&>? d Brféﬂy,FIIQJ‘Ij k&eptor kRbcKout mig (RNR WY Snd IL-4

anal yzed for nmRNA eixpressn on_usi %
knoéﬁmlleﬁhcqo (]ilée/hhsdnalglyec( 5 OMet 1] &9atg§w§b5]%3$ gedLlil3 as described in

Flglggrm)n fpt‘lab r{unq é@m wf { e%):f%e(i Ian&loana?)%{i %)r acﬁﬂﬁf %@({)fésmn using

Gen‘é@ Rekd oMoy OA@ﬁﬁetﬁxﬁ 1) @B@ﬁbecﬂhﬁ: 8xh@plehat The mRNA frequency is
-type mce. CATS2-KO denotes CAT2 knockout m ce.

exp{maappmﬁgmrenlllzon s a graphical representation show ng

ou] AR [T SRR Rop R B T St

wﬂdbes@b mm nCAaislzem denctbaCAFageociBluoaliade of | L-13
signaling by adm nistration of slL13Ra2, Fc

[003519% oFigurrilié &2 AFIICARNRISIPARYS TV Ing) %‘E&éﬁ@ kﬁ‘fA papression
1ncrgz?%eg Q‘oﬁgkgl %Ohﬁ'@ eth%S oﬁlsulﬂtlloﬁ?’ﬁa?[LEB lof NhRAttshbd1€Ovalbumin

duce mucus production and, airway
allefgen e:halémgen Hlodkads of [TAHRFign XEDHIDES@RDIPW el 18R0FHE inhibits

o7 SR S BE SRR PR T PRS0k g eror

sIL%S'IGﬁiF@mmB&t@Sttﬁém Aler@nhelindcb®r Ghecwdr proldhewomt any  airway
| seases. |In one aspect, the methods of the present

hypemresponsivencsn@i BB i nhi biting the activity or

expression of a conponent of an arginine netabolic

pathway in tissues affected by asthma or other
DERAITEr O IDESCRIPTIONCOFEHE INVENEISNS. | n nmany

enbodi nents, the conmponent being inhi bi teg is,_a
[0036i i oifhe Presenb im¥sTdIon ke e compasitighyaRd swethgys pseful for the
diogigR A eSS SRR 8o B R BATRamudily RhichR3, 28 one aspect,
the GhetBbdsTHN ﬂ’(ee?re%élﬁ indérgpasmchio dnhlbmngrthp rwtlmtym gxpression of a

the affected tissues. The resent

comsroentoRfan arginmsaaetrRRlic R hsauﬁsﬁéﬁ Kt hﬁbae?ﬁ"&her allergic
or In‘ffanﬁﬁa%&ly" BeR8L PR RhnyPeRBbdMdn®, hé cBfponent being inhibited is a

cationic amino acid transporter, an arginase, or a component downstream of the arginase.

Inhibition of the activity or expression of these components reduces or eliminates the
disease syndrome or phenotype in the affected tissues. The present invention also provides
methods for identifying therapeutic agents for treating asthma or other allergic or

inflammatory diseases.



i nfl ammat ory di seases. 9 WD 2005/ 003164
PCT/ US2004/ 006470 [0037] Various aspects of the
wonvesmosiem are described in further detail in PO®US2004/006470
followi ng subsections. The use of subsections is not
meant to limt the invention; subsections nmay
[0037 anyarhspespeds of e inventioniaon describedhins fuaiber dc,tald rnothe following

t he use_of "or and/ or st.at e
subssptons e DA UORREP TS gt s L G 1 Bldtion Fegsgfons my
apply Yol A4 R g&ﬁ%f th/hveh@dd. engthid BpsIRAGHH, | tE€ dsdTof €or” means “and/or”
ener at I mmune reaction in the lung that
unless steted otfleversal physi ol ogi cal characteristics of human
allergic asthma. Significant evidence has
denonstrated the central role of |L-13 nediated signal

CATZ QMU&MMﬂaﬁnﬁzawy@z@abml di sease nodel .
Qi gonucl eot i de arraéai were used to_ profile the

[003&]ansmtxapa¢1mah|0\vmaﬁ lenge, IRDERNSILIEZEH GRICE s SENSTAEN Roih gimmune

| ther, Lntratrach I 1
‘reaci%ﬁgtlpl tlhg tﬂ(l)aé.l I'flﬁl% %%ﬁg@l T@gﬁca’]__l‘%lﬁl%gfseﬁﬁﬁcs Wﬂmnan allergic
asthifa8 A9BAMIARt Fid&RT has AethonstrabddGheateatrsl gié bf d:Ia-rlBIr;ledlated signal
i ncreased when mce were treated with either

transductios in this Reifal discessrpodehq Ohgenuclsalidg aTgye 3 cFhigadg profile the
trans r};gf‘&l Nhal Hgésr 1?1%&95% lfu?yé ng elﬁléleﬁﬁlﬁﬂaéﬂeﬁlr‘OVA challenge

| on~ of accharide (LPS) and IL-1
or c(nl%bigluhgﬁnﬁllamﬁﬁ oﬁ])L 13I'h As shoveln de ig0ASE2! - AmiRN:egfrequencws of CAT2

and{or RD AT SERAGER orete WaeR gug v irr gt S PV or 113,
le&{x;fgg Uék’l@%ﬂd”AB@i\?ﬁé alsoC&J-Induédd Bum@rife ma‘éictgm@gd bels RAW264.7

e activation of the arginase pat hway. Fur
treatetdumditie 8 qombaailtled of higopalysacehaside ébBS) ﬁtnfhlrlgﬁ]i(ﬁiéufea Staa&). The

i on_can be_ inhi bi,t
nc 352 LB 3ol b R, R iy g raspor
(Fighre 7) bit afdcnt 1h@ﬂ%aseqﬁrub@cﬂ}6ﬂuduﬁﬁlm&@\w26¢:h ealls (Figure 8), suggestlng
contraction is also inhibhited by sme&_@ ur.e 92
the actijation o€ thearginpssrpagivaynd u@hqlzst@@ﬁ%re(pql t %f)mcre se 1n arginine
pt{)l%[ ?ng‘%{y:}%%%%a%l{]% l%f nhibrl% u¥1‘ﬁg§ on?etl%g%ﬂhﬁt&hﬁ CAT?2, lysine

ogy o nat ory seases. Furthernore,
(Figres 7 and 8Ot Ilﬁmddftloﬁfﬁrbacdqpr mslscanlntraohqall qoetadtion i klsa inhibited by

tystact el BV DT ocHTISHE SOPEA &t LAEIPSRE (FINBLLD: ithgrsuggesting the
invalySmghd &QCATF dlgglgj bﬁhWolo H iR ARmARE} dESs. Furthermore, the

expr essi on ne1s a sem -essential am no
indactioth ARG Is exyperessio re.qen‘es thei Hpé rrbemmor ltse@mm@atyd in Figure 10.

Lasglgl)g gpllrﬁggagﬁ)rggéﬂ p{)ﬁgbi@ iﬂ‘;&% #i cé(gt 0}1 as?g?lmlﬁ% wh1c in turn,
mhhﬁ@r}g{?[hﬁmg ])esglgfmly of proteins where it |s ,
ta

Ized to nitric oxide (NO, polyam nes,
[00[59b| i rerginin i ravatoi-gssaidil aarame, agjfl otheh 16 areﬁtéb@lzeanr@ important

d foyce ti,nul at
s AR5 bR S Al e o O BC) by
the! AAtbARTERLIA6 YackY trakdpBRer ELAD) ifmeile of tpheelax wiessitos métabolized to
i nduci bl e NO synthase (i NOS). and direct

nitrie paidol MNEM @plyarrgmqs; REPringn énﬂm%’b’lm%‘il%tﬂsv &'yl factors, and
: her}l\l(%lynamlc forces stimulate the transport of arginine in vascular SMC by inducing CAT

gene expression. Inflammatory cytokines also induce the expression of inducible NO
synthase (iNOS) and direct the metabolism of arginine to the antiproliferative gas, NO. In .

contrast, cyclic mechanical strain blocks both iNOS and ODC activity and stimulates

10



contrast, cyclic nmechanical strain blocks both i NOS
and ODC activity and stinmulates 10 WO 2005/ 003164
wWOCH5We2604/ 006470 argi nase | gene expressi oNPCT/US2004/006470
directing the nmetabolismof arginine to the formation
of L- proline and collagen. [0040] In non-hepatic '
argifidsé SugeneWxipedasibs, dinecinghthe mdtatradisycof agirdng it ithee formation of L-
upr egul ated CAT2 transporter supplies the increased
prolipegnd seldagen. activity with a sufficient supply of
[OOAﬁ)ib.St T3l ndhgl BERE; whithhsis ifGHeas f irdbydlisl Bdfine, the upregulated
activity is'part of a biochenical pathway critical
CATDransieitep atpplisnibe increessks exginase fackvids veith & puidigient supply of
hyper - r.esponsi.veness, .goblet cell /. hyper [ -
subsply SEF10RCs( T énggisseﬂa%fswa%%%%{‘;é? i %,Peaétﬁl&fa g tlochemicel pathviay
critibdl R ST JaPibgeiddi fBccRER asqﬂif@@aiéﬁa@}l‘[}%lelf-fbsp'onsiveness, goblet cell
I nfl ammat’ory "di seases. Accordi ngl/y, i nhibition of, i
hyp&plERias okidatigp stressosssoeinigil mp«i»etcwstl jang | gyt mélammatioag which are
non- hepati.c. I nase pat hway, L | t t]
coniigly K6 iaRog; BEAF ARl g bRy I CAPRE dafisport of
argihfe VAR Bk tRE Hidbdincshepatit Biginage pathwihye wiile spaxinigathe hepatic urea
and Bi ol ogi cal Characteristics of CA T2 [0041] The
cycleuwhish elsaatitines aaginps bk ipbletpuemiclsarginf AvgsUesiae.
(al so known as SLC7A2) are set forth in SEQ ID NCS: 1

and 2, respectively. The nucleotide and am no acid
TheSOMIRPGERS andl Brolbgindl CTFactarigicsef CHB2th in SEQ | D NCS: 3

and 4, respectively. [.0042]. Human CAT2. cDNA 1D
(0045, | ) Theguplsetid aad fantihp ¢ Do PR St (5 known as
sLé ,&’%%%( setT#agtggHCéﬂgtlb%osqqmzer_e%cﬁ{?& COBieNfhcledgd®and amino
predicts a -am

o-acid protein (SEQID NO2) with
acidseqasmot of mdrinoCAdDl aae setdorgnin TEQ 70 NEBH3 and 4orespestivelle

residues are identical Wit $€ of : .
0k e oINSl 1 TE B A RTHOR e ncsin
cDI@%L‘.l?&axgﬁT@he hilc1D{den®Berte Aif thOabiigp Segidn Pratitte a( 858amino-acid

kb) hufman CAT2 nRNA transcript was present in vari

pro@eixs@Skm(lg.IDTFI@:m gflﬂ'iésa calévleteddno@;ﬁﬁl%%ig@ﬁ Oheid 0605 FLige of the
. et i ' -2 human
s S AR TURE R AL R e R B0

he translate

couBfePba@i 6F ths ned CATEX InONbaiven bibt analysissentingln €9.0dwahnman CAT2
wth three potential N-glycosylatjon. sites. 'Iihe human.

R g et g o R ke S BifFBfon vas
8R2l i howist 1851 e $RACHI Eydropathy plots indicated

Obsglslﬁgﬁl%%%?%égn&g%\fgé ‘Qg’gtl%g‘g‘%&%ur?an CeAT2 cgnnsiystospaofy P12 _

that Fanghedlaed exanis Anpredizsdd td hevey 14ftrahsmembeans| dereeins with three
exons. The CAT2 gene engodes two ot ei n i sof of.

potentinh ANsl¥EosRpgen giftat r BRI GATR ESPT , VE bk, to human

[ dg£ing (exon 7 for CAT2A and exon 6 for
oS P

uman CAT2 gene structure is cl oselg .
[0043] at exhalysist ¢fche genamnigrezgasfizatignaeyealst thathygade A kg consists of 12

t hat. t hey bel ong .t.0.a n._gene _fam
iR xR T pE L FERaRRl s fT ot R hitent Ragodes bwo
profliR {BfRfs, CATPAR 28EAT2B, that result from mutually exclusive alternate splicing
(exon 7 for CAT2A and exon 6 for CAT2B). The human CAT2 gene structure is closely

related to the structure of human CAT1, suggesting that they belong to a common gene
family.
[0044] In mouse, the CAT2 gene is transcribed from five distinct promoters dispersed

over a space of 18 kb, which result in several distinct CAT2 mRNA isoforms due to
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over a space of 18 kb, which result in several

di stinct CAT2 nRNA isoforns due to 11 WO 2005/ 003164
WOCHsug2604/ 006470 transcriptional initiationPal/us2004/006470

di stinct pronoters. The isoform adjacent to the nost

distal pronoter is found in all tissues and cell

tran$ctipBSN4l! iBtiaBiuR &Y BN ptametxpr eThe fsotisren @AjaZent tohthe enost distal
the other 5 UTR isoforns are nore tissue gdoec:l ficin

promapier s owpd én sil wsucsrant!icgHityRss RFviouEhy I prrgpssimguse CAT2,
Whlfg u&lg {hef" plrj?ﬁ%o%lznsv@ré n?&tg ﬁgﬁfﬁ;@%ﬂe‘l@ ih WERNGPRes§i8h! Utilization of

| ver TATA- cont ai ni ng
som@rdﬂ a(l@f(ﬁ)verpudmvé\"ﬁfbrhﬁss Wscﬂmhmastedmpbmuphomacwﬂtql@ies liver, and

CATZ
e e S B A FAALERA e comro

mOL[SE EWES éflte'e gﬁkm&?gﬂl\)@s'sﬁ%e@fedttﬁﬁt eclﬁhl‘u@w iSofdfth§16f @ATd mRNA

ranspo ter i nce 2 plays an inportant
perthid flexibie tanspriptitmel iegulation Mhissatighiciaginp #dirpgsporter gene.

(004" Sie CoTneRimt bt iole AR ARG B ERolsr N TERE o hiehty

rea %@ PR OO §8ht 36 asBodiftB@WIBINY viritty Of gie@s@sincluding cancer, inhibition
aracterized by undesirable leviels of NO

: For
of @é[ﬂzrhhsebeeu Bopdad e:ma tnqgtmq;lt Sgalizeasest qbam’@gg%by undesirable levels

I bes h
of ]\g(ﬁt i 85 8P ﬁ?’rsﬁ§ atg ?Egé E‘r%3use r e% o8 to inhibit
CAg@teﬁbﬂ:@ﬁb@ B3 an Haieay ré@&l lagaihétahe \t‘@lﬁé)/GM]?ZB rateino International

escri bes net hods of inhibitjing CAT
Patmstﬁmpamuo@eww%{ﬁ@76m1$qo%9nbeé3aﬁbv<§g%ﬁx iRifmE P expression by
I Characteristics of ARGL
bOﬂf f%gaﬁﬁg%ﬁk%%%fﬁd am no acid sequences of ‘
human ARGL are set forth in.SEQ ID NOCS:5 and 6,
respectively. The n eoti de . an no acid !
Thedfiopfamiet] AR ogied) S arBRE T IARES | D NOS: 7 and 6.
[005@3’36‘}}‘1‘1& SlcYeotidd G0 Zhiry Lid dRBekRdt JF WEAEn ARG are set forth in SEQ

sis of arginine to ornithine and urea. At | east
ID N@S:5 as@ﬁpmapecufzelyar"r“ﬂnamuahoadegarnia@mn@apgi seug9es of myfige ARG

i ir tiss di stribution,’

areé%rrfegﬁ g@& Ibﬁéﬁ%@l on Sp?‘iﬂ*ruﬁ%l ogi ¢ crossreactivity

[ooaﬂd pb%%in@ﬁ@&tﬂyiéd%‘éhﬁﬂolysﬁB@&rg@;ﬁiﬁ@dﬁ@mIthﬁetay@arda At least two
isoform’ which is a cytosolic enzyne and exp

isoformsl oo mma;hannangn@w jaxest Gepes EompoHenthish ¢ ff%f i thelr  tissue

oA TR Py BB A SRl o

AR'Gr"]langg?deblrs Ingfgld Q}E)peag isfidrag owhlchr éc e% séyvasollt senayere and expressed
C er anmo

predeminatly i e dive: #5 gqnpmeﬁfa%f%% Bﬁag(%éé é%]d ﬁ%%{gﬁs%{s% trimer of

tm?(ee§d%]l1Héatl %ﬂbuﬂlgan ihefifedlefici %Lerch%S é@ltslﬂxgﬁx)glmﬁ‘emw an

ure o e structure’ novel S shaped
aut@édnm Pkt dissrdemdhiafacttizediey hmdwnmbmreram nus of the

t h
[OURRY o rRhsCHEFIEDM e CamoRy GAEC! POY RSB REHPRT i 4-A resolution
(Kﬁryb%(t)gp rVgatd $93:59L 54,1996 CA RaY Rande SEHe@Euéthire is a novel S-shaped

tranononer and i ntérnononer salt links. In contrast
oligamdrivatiom invosifiat the\malrbbxyg/ p%nmwfethe praseir3b Anedigigs ppproximately

nd, R308K

54% of the()lgterégrrlcgrgfg't Sont ctsr at A@S%’ fXhRY vAthin this oligomerization motif,
nucleates a series of intramonomer and intermonomer salt links. In contrast to the trimeric
wild-type enzyme, the R308A, R308E, and R308K variants of rat ARG1 exist as

monomeric species, as determined by gel filtration and analytical ultracentrifugation,
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nmononeric species, as determined by gel filtration and
anal ytical ultracentrifugation, 12 WO 2005/003164
WOeCHsug2604/ 006470 indicating that nmutation oPCAUG2®806470
shifts the equilibriumfor trimer dissociation by at
| east a factor of 105. These nononeric argi nase
1nd1oaang drat mmtmnast‘tﬁaigyl(]&ﬁélﬁs)ﬁhaéqmlhbﬂu% f?htrl@éedt@l?&ﬁ?latlon by at least

are 13-17/% 0
o i, ot s ook R Bl B [ty AR, i
ValugseEHa? ARL U3 11 8UPET Bl Aus Farbwllityper elzgineyeThe rathARGl Vanants are
I d-type enzyne. The <crystal structure of .th
charwmeéxbsbécmd Hgmﬁaﬁlrfg |Sﬁh1élé:>’ aslatiee {5 g pild:gpey enzyme. - The

cryséﬂ fstau htﬁ gg ﬂexnb%tw 1n§s33£’1{(99 ‘P)Bﬁﬁﬁ"d"&él& analog of L-

een de erm ne resol ution
argifif®X 269)- aﬁﬂnno 6Nsdrondhekatic aBld)I(ABH), ﬂMBb&@ﬂﬁeteI@Q@)i at 1.7 A

i o) En s B AP s
also J& taie%athélﬁ{lm%hzﬁ: d ;éégﬁlteé @,g 951 Nges ARG Blyl286494 crifiéal for the
. H Y'FH ene I!] een f

onéd and f he structure
func@i@ﬁ@fhﬁrﬁ@;dAR‘Gﬂe human ARGL gene |s 11.5 kil obases

[0049& gr”ﬁ]?eg g{gpigg, %éil Ieétgg h% )Iér%g% Oﬁlﬁ gatE? IS #%?turvevaﬁetermmed The

humgtﬁtﬁﬁ@'lo eAs A9 AilBBases lodgCafiP W GPIGCInks 8 &x0malt The 28p site was
ases upst reamfromt he cap site, ‘and a Sé&uenc

detesmmetl by nucletdesS loimapking and pl@l@eroeﬁxtertsm th SRALA lmxi"a}ke sequence is

locaF cto %gé%llgé’é‘s&mﬂwg@aﬁ? Pﬁ& Jﬂ%n% ﬁiap to ih% b1nd1ng sites of

the %ﬁﬂé&%@ﬁ@ﬁ HESEMITH/NG1! he'CAAT le"Ibnﬁxﬁngl plr@tsmo rls |1wated 72 bases
el ements, the cAWP responsive el enents,

upstemhan clr theofe eQéqﬂ@EW@e:f;e%eeC%r esepbling ﬁ]ée T‘Fﬁ?ﬁaﬁtlgPléﬁ fesponsive

clenfge. (G g ERL s ok PR R sl S s e

1mrr§3@9ﬁ@?t5 Alanklig fepiongeNehe humbhiSRGégienn wf t(I pesitiomah05 is 84%
gene, one DNase |- rotected ar§$ and sev

lderwplew% Hgi dorEPUIEnB Rt AL ele TG Penylt Lt g H4 human ARG1
gené o%% RNk I%ﬁl@t{eé’t@& drea Eﬁ@ sBePll BGHESRARR RAPAR siSs WB& detected by

guence sifm |nd|ng sites of F/I'NF 1 and
foot@hﬁﬂar(a‘lfﬁid [ pmtebted hecaseqtaémsctbe seqsnbd pimjlar i the binding sites of

ucocort|00|d respo el enent 0Q50
CT Fds%“é‘ya 59 QvedaRSe 1tﬂ3b% S%Jélgﬂced%eg%rﬁ% 9} élu’%g%ﬁtﬁ%% responsive
clerfil @i nase activity. For exanple, G eenberg descri bed
an enzymatic assay in Arginase, The Enzynes 4, edit
[0050] P. ABuyeber ofiassenpuhpeduravhave bogn é@\@ﬂ@peﬂé%@ﬁ%e ﬁfrge?ée acthltY

o 0, S LT B B A PR s 4, e
by Bl B6D&MH. 3%irdy %nd KgmbacM abhdegniarPdesVRNIY) 2572 pBEQ. e Geyer et al.

an aut omat ed assay nethod for eryth t
deSQersihﬂlnkﬁéS?é't fos Areingan ah tismp Semogsnales: (GEBYr < 1‘37% al “Biochem. 39:412,

1972}1 @@%aﬁ%@ Pepgﬁéc? &g ggﬁgn{aﬁgra% ; I%Igg fgltr ee@{hg%cgte arginase

(Nlbt[i@@ezt &Ye ARl Biotkednt. i43: 3SBELISND). nAtmizroassayt Was alsedescribed (Hirsch-

|
Kofbousi] Anebritianradsi O S70R Yotnanid irardl Bhal B gotorimetric
detbihiR@on &S Wek HitfogbRF&is@d during the hydrolysis of arginine.

[0051] Over-expression of arginase has been detected in patients with colorectal

carcinoma (Porembska et al., Cancer 94: 2930-2934, 2002). Increased arginase activity has
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carci noma (Porenbska et al., Cancer 94: 2930-2934,

2002). Increased arginase activity has 13 WO
waQ05/0098164 PCT/ US2004/ 006470 been associ at eBCTiUSE004/006470

al I ergen-induced deficiency of cNOS-derived nitric

oxi de and airway hyperresponsiveness (Meurs et a

beenBissoclateE RamBRen-indRRd R%eddBof 2008)derived nfttié Ioﬂiale ‘and airway
Argi nase Activity [0052] Argi nase activit

hyperrﬂspcmSt\@deSS)( Mewys gimiln8rakifhermagqgd, N3és3%1aﬁ?%é00¥»s i ne,
| euci ne, isoleucine, proline and threonine, as well as
ar gi ni ne anal ogues and derivatives such as

InhibioRopMAThAe Ueaityy and L-ornithine(Orn). Al these
am no acids functi on as_._conpetitive jnhibjtor

[0053] i ni Arginase apidvity e be mBibited dycn yo@mllnﬁélc addch g valine, lysine,
leuci:n%t aéoo}(etﬁor e bé]foh%{e %ﬁatﬁleeon%S 9s WHAMCAd i Sﬂd’f@ﬁie'stdnﬁedenvatlves

I'nase & conpétitive inhibition by
sucl he ]Dbﬁdwﬁﬁlﬁe(o}aﬁ) tahd rie-oanithina(©an)i/ ndNIL dhase amino acids function as

compoig] b tiorn O ag0 e 2B el b e SHEYGR pivaea by
argnqa%g n% ﬁtlgﬁ‘?’ssgonﬁ@e?ﬁlvé{ tlﬂlﬁbl?&ts 'o Qrglrﬁ@é/ Be 8&rhpatltaeashibition by

ition o | oosely bgund Mh++, to generate

the @ro‘fdubtb yraittiny abeé dreaemﬂwa@sfaommd—w r@migm mechaqrigm for the
requi renent for added divalent cations in the
CNZ¥RY-i vati on of arginase, netal chelators such as EDTA

[00¥d Chtdiadse a@ﬁ’vﬂpfs a's&féheﬁéd withe teihdymeund Mn't hﬂlbse catalytlc action
appears that the nmetal binding site is,not readi

mayelor gisilbled bmddmoneqfta moye lppeelpbornd MRandp Seiet asfglly activated

actiyity s in e th

enzgncﬁfégpb o ogvever, H GS%?%Q is%re ﬁg%&é%t }’thll %ﬂl\e/:g ‘liﬂg 5 | t@%t}cﬁ‘ﬁ in the

actladlﬂ)nrtﬁ@rglﬁas@fﬁleﬁl clﬁHDatbﬁGSubllil WS EDTA ami cfrate e Imhn}h]’at the enzyme.
th the conpetitive inhjbitors L-ornit

It t}ms BPPAYYS thgt. fhe gngtel hipding sge & ngt Tregglily ac h\oﬂaatﬂ Cfﬁvent é)n the other
hang,l'I gl%ll’gd Hﬁ% ?}h lé)rllﬂ‘ﬁﬁltéCﬁbX & %Q&té" [ whith B%ves' is BARSS-BgFHbolic 1-

r oposed bor i'n ¢lose proximty to t
hypk®eHe ngnieompetitiferinhiitr iant drafl eroesffedt toln the dntstaction gf d)hey enzyme

it et RS Lo BHEPER) S 47 BBl e o =25 4104
Na]at 1 ét%?xfdlﬁﬁﬁﬁclﬁ@ﬂ&ee(m 1 Rgg gl s Inﬂq% Nngk @S'&Eﬁbr@wﬂﬁtba‘c borate

ecule that s responsi bl or nucl eophilic
bmehi tra closo praximity Uartheliloemelabbenl Moar vajl dntegfereg| with jis stimulatory

ochem 77:.16 "l
syl R Das i AR P e 5Ty B BN6R i e
bintBEH VLY ce@¥E M 14BN L netaMbohad lvatet mdldsuuteethmmé responsible for

orate can bind sinultaneousl o .the enzyne. %EEA;A
nucFiephili stk on Jhce Evasidigmoaraan (esvaiah 16 ad: KSe- 77: 163-
B )
1671999); dé@é'r 81%%%%1 alsd %éogstg:%ag rbgll%ﬁeloﬁ%d klfl_é_%' A.‘)rlgcg u% mutually
echu@Ive rhdnvier, wailg lm&%ﬁhﬁlBlaA)l bbenecdnddnd situtthwdulPas be anzyme.

[Ooﬁ‘ﬂes e Thﬁllblﬁbgow;?éfgg"ge g%( IarP’SFlg’ 2%7}“’@033 Igg’? I%aﬂh |%($m(; Fésjﬁl (cH,C00,

SofL {456, QrS Ry sty o d WL BBty fpes e by
livepatginase KRL)) haad beenaiudied3®etie. %ahj\d dllorgl—lBl?chem 1&& @7 402, 2002).
Am%];lj:g eacilt tllle%e %%Po%rs]dgglty gn eglgbﬁed ac ear 1n%1b1 o|r3l1J %f ect at the mM level.
Inhibition of RLA by F is rever51ble and uncompetitive towards L-Arg binding with a K(i)
value of 1.3+/-0.5 mM at pH 7.4. This effect is dependent on pH as the ICso value of F~

‘towards RLA increases from 1.2 to 19 mM when increasing the pH from 7 to 10. Another
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towards RLA increases from1.2 to 19 nM when

increasing the pHfrom7 to 10. Another 14 WD
waQ0s/0098164 PCT/ US2004/ 006470 study has conf PCI@i82004/006470

that fluoride is an unconpetitive inhibitor of rat

l'iver arginase. This study also showed that fluoride

stud§ fﬁg§ eoh Rt thAt BudridRiiPhh Iuﬁéblﬁlﬁetfu% ihhi¥Rér & @t Ne&Carpinase. This

strate concentrations above nmM ( Tor manen CD, J.
study also ghoBed thae finodd: caSeabstrate @@)1b1t1pg @553t liver arginase at substrate

R Ll e

[0053] 15(N(drnga %lflﬁﬁrgﬁ’ﬁﬁ@ NOIPA) NQ)rﬁwﬂthﬁﬁﬁ)sﬁpcﬁverﬁﬂ arginase
el t her out ef fect (hD NO3-) or nuch weaker
inhibitving b&gomeé s() LfaxC(i addONDD. ofl hgrcghqngg@ductqapfgb@; synthase are either

w1thg$t,rslg fec; &{Iﬁ S%'{ Ellmecéh%ldr oly tm;s gL @’19 aglh' 1%5‘ o&fng‘gmase

Prodﬁ%grdéﬁﬂa@fﬂoﬁlea p@Js%l@h?&oly@@Qif'UAré awaral afd @td&?&ﬁ oBL-NOHA (L-
concentrations up The confi guration of

Cit, hyddOkjures amd]byﬂrmﬁumm) gera@qAna@wﬁﬂ@\ﬁarﬂ@é&m@%@taﬁ V@tlcea%rlons up

o2 . TSSO EP I SRR PPN MR v,

its fRELEVIOH Ahd Riphe/NT1Y] filletomy gt Rafidred dor tecdghitién oﬁhvdrlavgnase L-
honogenat es and of nmurine nacropha

NOIéAds 450 a/potest pliehifoy aifyhe prsinpse @Ftl\él%egf m%S\@r lolomogenates and of
8- 1.9 9
murgxﬁ é’&???%ﬂaﬁﬁ%&éﬂ (')(}rl 19%)]: an;dr%% a%é?eg%ectivg@?%uépgttﬁe dm. J. Physiol.,

271N([pg@gp998hy@bfgxy L- nor-argi ni ne (nor- i s about
40- d nmore pot ent thanLNO—IAlnlnhgfgér t he
[0036y dr oA;I@ﬁth arfecific mhiitar AE 2reanase.oN(ARIEAIEY LR FILyHQucprgipine (nor-

R4 S k. EEABLERE RS b U i o1
arg1ﬂiﬂ6 k@pktagﬂﬁnmithﬂyzmley ﬁrfstlﬁm-latghmuunanmcrophages (ICsp values 12 +/- 5

i popol ysacchari de SIFN- ganma + %@ﬁ;sults in Clﬁ] terferon-
and éwg o S0, GespapiivendSFBREtRIST (RS MATAP g0 filh mnterferon
gamégaf L L?%%ohﬁlygﬁl[c%me(@ﬁt géa}ffnhé( + IS%% s fh @ieﬁp efpression. of an

tor of "argrnase in
inddc®fe BOSUNAY) dindae ao pivagse (d ﬁ@ﬁlavahcufyltyo Ndr-NGHAMs algorp potent

t t.t ubst .
i pFITESs o SEN RO R P Siagied edaPipeg AT vgS 0 +- 3
pMLOI citoﬂngttl{F ﬁdﬁk&@ﬁ@ﬁébﬁj%ﬁ%saa%ﬁb%g gsna&}{jbnom]o(” T&INOS and
it a@ebﬁfasad Giefidistol tohstintst the Snterplad HetwesncarpinageeandsNOS (Tenu et al.,

| ude: N onega- h¥droxy D, L- |ndosp| ci ne and
Nztrmﬁyd?&%?n‘lé?nb‘?% ‘L- phenyl al ani ne, whi ch inhibit both

[00§m;\/er OReY a’é@? e 1ﬂﬁglt&F %tﬁﬁﬁﬁ réd%nfp%% n\éRﬂEaN omega-hydroxy-D,L-
crophage ar macol
1ndds§i1:1113£aadﬂfGmydrd)@@ﬁl)dmam—mnm}ddamnb,oWMh@ﬂaawob@thathy arginase
(ABH), which was found obe rox tely 0]
PG otb e BRGREL TREROTRES ATt fholt s ZiGTRsd, TaE30s-400,

1999?@53) 51¥11ﬂon6-'b81to%615@4an§1@ acid SAQBHEC'IVEICh (Waofiuad @b bal approximately
har macol . Exp. Ther. 9-1416, 1999); .and a-

250dtirhbsoroaergotept drani THN QIBA( mpmtgblnrvmﬂ@harggla%eowaﬂyylnwéltfanal anal

eci f rnit c oXyl &b
sohfiT oibeE o Dot HGuRe ] TRl el DL IGEHE, "1 B0y and o
dififidrehe@yldenithine (DFMO), which is commonly used as a specific ornithine

decarboxylase irreversible inhibitor but also shows an inhibitive effect on the flux of L-

arginine through arginase in intact cells (Selamnia et al., Biochem. Pharmacol. 55:1241-
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arginine through arginase in intact cells (Selammia et
al ., Biochem Pharmacol. 55:1241- 15 WO 2005/ 003164
wWOCHsWe2604/ 006470 1245, 1998). These ar gi naseCT/US2004/006470
i nhi bitors may have inportant pathophysiol ogical and
therapeutic inplications in diseases involvin i )
124%) é92%)ed Thess measacmhvbltoys mpoHeye ARPATIEH, R%rg?wswl%wal and
ct_inhi.bitio
therfgip pp R gpe oo U NREBIPAEL theb SolB o 1
[00381€ aghia¥Binafte &f did¢cyinlabicionof iavdihase activitygisrths mhlbltlon of signal
expressi on. For_ exanpl e, pathogenesis relatin

trangdustien §@ﬁh3/|a@$ leadingde {tlpq,rflcttlya‘ﬁgyo FEHRET ?ﬁlrvé?’ecﬁ n@srqeexpressmn
For %gép nl' ,zxseagﬁgeggﬁ%léj Ieldt{ng%% fﬁe%ﬁ{%ﬁta%lifre’tacﬂ%@ ma%e ameliorated by the

nor egul at ory
adnﬁﬁﬁht@dtidﬂe Fedl atede@pedor(linddR).y bis adescuibededearlier, 1L-13 is an
cells. Over the past sev

immaipoEReHlatqry sytokmeqsgcreted prg aJ E)}z) Pctlnﬁltet(ﬁ@HQ celle® Over the past
sevelait f@gse ggﬁéssb&fomeaédl&{rﬂ'tﬁat'Iﬁf-iﬁ kP MaedidlorMinCie gathokdnesis of

naling is sufficient/to elicit all four
alletgm Iit[fhmtmditajnedhpamb@plliyk?v ohedit rslgpaimgotSymfﬁcmmdtq glicit all four

re u r the ecretion nueu ' .
st BHOPH I aEBogpes 1o 3 AGHENA B d BFbliGietion of
muéHgl %fd“uﬁiucecf gk at iAGerpthd Mapbeiet &f 118 4sear FHchﬁ)r molecule,

be an i nport ant rrechanl sm of nodulating IL-

reguletmcpmtshs lexnkiofieneenthis mpigbpbgyan irperiant meshaiyng pf m&vdulatmg IL-

response. Lecept or
131g ﬁ?stan\%h%ﬂcel tgl Rropag%’uo% l?e alFE p%le ?ggggns; ‘i of the
[0059] 4 1EeqeRh&tEs élcbnﬁkﬁﬁh)rec@ﬁaf bt withtliLed) ief, the alpha subumt of the
-13-deficient mce, |IL-4-deficient mce,

and
L-4= meptpofIL&lea Clesracserigation of LA (deficipnt lﬁiC@eHhéxﬂéﬁClent mice, and

emégt?)tg éla?lilg ﬁ(?l?]itg(?]s r)L&?clz-/ r? g}!lcgsleaﬁv%rgdemo%ﬁﬁtre&gd n&h‘Fdﬁ]n%ant roles for
IL-{ £CAR1 P ncdiapdsGiHY &%’éﬁr I\/Si%fi:ra&lfn IkittfHR8omd gléxtr&&ptdrsﬂzﬁem comprised
I ndi ng proteins, | L- 13Ra | L-13

of Ile4Ryptind SWcai[]'e—Bd)mthg peateios, Ilﬁu}qEBcpc]Ba@cbIIL -4 3R@As dpHi3| tgceptors are

exp?q%gqcﬂqﬂphl = %gca bﬂs eﬁglggﬁ}g]%yé@ét ceﬁse gﬁﬁﬂ?tg%hal cells, fibroblasts,
mo &\Xgetgexlnh@rb ﬁa%]eﬁ Sespiad ﬁ)ﬁ? ?gﬁ{ehaméﬂ@e@id%ﬁiobﬂl mh&IGEIls.

nctl onal receptors have not been
[OOGQ]rmnﬂmmvend fanctionatell.- b3 recepestehavecat jbgen dpmpppsirajad.on human or

b 12585 SRS £ D] TRP B, " 9, e

dlffé?e&lﬂgﬁona@ﬂo@msr EdNshitol TRZ-tpRells But facher epfeacs mrbepht;&etant in the
of allergic inflamation. This assessrrer%mftl s furt h%
effmnﬁmeedf alergigripflammations o THISassRPEPRIS TUsthat| syBpaytpd by many in
K e t | fl
Vivg ﬁ? egfﬁiapy 11%1[131%1? g@%gddglﬁll&sn %Ogl (ift/’fgr grpe'rsgléeg 1%)1‘2:{1%&@0 in 1a§nmat10n

tisshél-s?éwﬁd ovegexRéssionasSe s in theclangseeﬁtrartsgemn ngice \msylted in airway
i nf

ammat i on and nucus h S
inflapgation @@dépp@sglp@ersmcqe’g ﬁ%i’ﬁ%ciﬁ%%p@ﬁ’ﬁ?é%% 9 e6glc 1nﬁammat10n
3 Sq e RPRAjaht than 1LY- th
1ndk#nﬂent§ﬁgf hI)k;“ péélr?gg?g? ?onﬁ &zlgctc)ﬁ? ﬁgby IISL 13 is an e
hypidectionye, Acrmz@hg]lyh e]lapb uisi ent aftwgetivef onovel therapeutic target for

pharmacol ogic intetventian in allergig disorderg
phaspacelpgie r BUSTHEERtIon R eril 16 o s ef?ot eﬁ?.]né? Ft&at %h E {L 13R could

pot@{tﬁfflgqmsh ok @%ﬂ blodiSthi 1903 dighlipaphi@yy, ReeemL-13- 1nduced ARG1

I nduced A
~ expression, and ameliorate asthma—related pathologies.
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expression, and aneliorate asthma-rel ated pat hol ogi es.

16 WD 2005/ 003164 PCT/ US2004/ 006470 ARG and CAT2 as
woRods@mosichor | nfl ammat ory Di seases [0061] The PCEIS2E04/006470

invention identifies that CAT2 and ARA are

over-expressed in the lung tissue of an ani mal nodel

of asthma. Accordingly, these genes or their

expressi on products can be used as markers for
ARGhand td? oF Ylaafgs dued §/97§’88’I‘fmé¥, ffifa or COPD. The

Oﬂggpr esfﬁ% gﬂisélﬁ\{ﬁéfﬁ%‘aefl 1&&5‘1?1%@8 gap @%’I‘Qaﬁldb@R@@a?& be4- eQiéressed in the

i ng, rexanpl e nucl eic acid arrays,
lung nissiroafsaRysmaExadpl eﬁ asihmammrwahsay, thesargenss mdh@;tl @xpression

limzted_ to, .l atex or./gés?fgré ﬁ’éf_sl ﬁgﬂ ?éi(,&QPD' The

ut are not
prog ¢AT Bragsed 4s H&ﬂtéf‘ef S SREARMAHATY
‘ expﬁ%ﬁgﬂ"l&nzlﬁéf fhegg chih Be 3RRAWA b ﬁsﬁﬁ%, 85 Bkdn@fle, RT-PCR, nucleic
uorescence, lateral flow assays uor escence
acid atrays, Zatinomnohssays. eﬁv(emetaswf i biayt loenetfiinelpde, but are not

SR et o el el e B S0 e SRLR R, i,

sanfl‘&/ié'hd%r AmébronSei8e Sé%@@sestimé-%kﬁ d TReor¥edekies, s 1ateral kﬂi)w assays,
used Ogzmow de di agnosis or nosis information in

| ﬂucaescp@aem fion flgreextomgimp| i ngmoRistoheraica] ey seMfesterg hlots, and
a tr.eat f
oS LE BT AR IRV A ACROf ohaRRpocy is
or tik8ek ARplesat different stages of the disease

[00B A1 L PAgnars e A UEATS BRI GRS eO BB Fitaidtion in o
par{ﬁﬂa:a%uﬁ ReLENMMILL R YR He é}"ﬁ? Jcﬁf%ttre%tmecﬂﬂ%ﬁ 8RR dfiihNammatory

ammat ory di seases. I n anot her exanpl e,
diséales. eFéi mmpl@fcomppasdn cﬁe)qxreSSroaahevﬂme gl Qnmd:éﬂicbleat different

s B i, S e SRR BB P e ot inctuing

sur{?i%lt ' @A’lai aRRATeR] geﬁ(@tﬂibl‘fﬁno&g?ﬁ% Rl bBrihdit&iha@r 6f a subject’s
onpl ex di seases whose clinical @ manifestations are

suschptlbrlggtcamdammmld@ea@at ients Eary both with respect

di sease course
[Oogg]d ﬁ’ésaél OfeF i ed‘flfné’}we t%%s?ef%g?%’ga ectb'Jr % rb%ﬁr )énég can be
evalubted YiRGuddhg Whethei 5 pasulaf daugewill &ct ta nmpﬂﬁe dheutdngirtmyn prognosis
of the current invention is to provi de th

of
in 3 paticilpy paipnpavisimas GRRP, ad arthritisare Cepgp IBeaéeS whose clinical
maxél.f?e ?a[tiryﬁp%rec(?%ég and 9284H1e AL Qbaxght%tﬁ Yidl @%pect to disease course
iTTerentiation expression an ysi § was perf in a
anc{jﬁé@;fimsémﬂesl'a,ﬂablb the&rapye land alpgse eariaticed mdmprc&)ably reﬂect d1fferences in
ysfunctional gene that |eads t.0 d' ase in.
tyDe.0t P clicatiner PO SIEnaR 140G WHHOH G CiTEtH ipHon if to provide
b |
T
[0064E prAdgmngh i the dnitiabrliffepetidtionc exprgssiomc mqbﬁys &S hpﬁrﬁmned in a

e R TR GRS gl 30 v e i

an1ﬁﬁlsr@h alB8d%hén fiﬂ’fuﬂclﬁﬁnzﬁtlﬂ Wm@h, leﬁﬁfotﬁ'@imﬂmdrdiﬁe mtlhmlians It is
nfl ammat ory diseases. ARG and CAT2 honol ogs fro
thus spezifically intended by the present invention and understood that the present invention

specifically encompasses human CAT2 and ARGI1 genes. CAT2 and ARGI homologs
from other organisms may also be useful in the use of animal models for the study of
- asthma, COPD, or other inflammatory diseases. ARG1 and CAT2 homologs from other

organisms may be obtained by using any method known in the art.
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organi sns may be obtained by using any nmethod known in

the art. 17 WD 2005/ 003164 PCT/ US2004/ 006470 Treating
wonbdsaosmt ory Di seases by I nhibiting CAT2 or ARGL/US2004/006470

Activities [0065] CAT2 or ARGL genom c sequences,

pronoters, exons, introns, RNA transcripts, or

encoded proteins can be targets for a treatnent or

t her apeuti c agent. d..t en t
Tregyiednlgaragy it b b ora? B Be ame ¢
[OOf%p J e@%ﬂ%r%R@f‘E@norﬁi&%@Iené&%rcﬁ{&é@l d’i{oﬁ@ tihtvdrisi RBIA transcripts,

06 Wthout [imtation as to nechanism the

or anmmprowmsscabat@etdrgeﬁ ﬁgaattre@hnqn’q or threpeuipjagentn athey can also be

hi bi ti on of , CAT2 an
sl e B! wEATE IS o T L B PRRED Atk can2
and%A%’me%Tacmﬁég)r ARGL i nhi bi tors rmy al so be

ficacious in treating fibrasis,

[0068lper Wadheondinigsonsas gomreshaian tyy ieplers i basc) mgrt on the
a
prlngg)a% ?h' ' gﬂ%‘r%gt}]osnc rgfp Alﬁ(") % afx&%? ‘%g‘??t xp %e;g%?rll 'c{}r‘%cﬁi'gity QHay Biheliorate
1nﬂ£1ﬁﬁﬁ&ilr5ﬂﬁiseﬁbglz‘ _Is_gﬂf aPaxsima bﬁ@ﬁPﬂ i 6AdR dIld)CGfIAsRGFonhlbltors may also
exa e, .a or ARGl t RNA ¢
be @ﬁwg@m@sﬁ in TR BIRON S, BYRCER SRS PERSH 5&?18% cell hyperplasia,

T@?l%ﬁfnﬁg% ald SxRRAYe "s{r@s@SI ’?ﬁé ﬁﬂ%ltl@ﬁ QS §éug a@ftranscnptlonal

protelns, such gl ycosyl at'i on and
posdtrﬂmnp‘acbnadmtrarmmpoah]s @r bn@slt—tamgkattleaal {emj@ﬂForh@(ample a CAT2 or
dlscovery of t

ARGH o PFRIRLET R5q81 t&]}?ﬁéar %Vﬁ)p h%l rgs?}l}étg n r?é tr?nslatlon

resﬂe@ﬁ@el?ge‘ﬁﬁ Wst- ﬁaﬁ@ﬁlo%?labr&fessﬁﬂgj wF aCATY S&AARGINGEGEins, such as
RGL expression or CAT2 and/or ARGL activities. The

glytc&slatlag end dinmaizatien, seaycdsocie tblsgeteldhel r effect on CAT2

[OOgﬂd/bSL[[hﬁgi%lpo ggfoiir{sl %T?ﬁe o Wr&r tp%&@ﬂ&ﬁ\x};ﬁevﬁg?se model of

astHNREA11 80 EorPhe Gk Bing [dTQ6dE [aghifits awitt ’fher gaairo mddahitmg & AT2 and/or
nodul at or of CAT2 and/or_ ARGL expressi on or CAT2
AREH gpresaRGIT AT jang/es ARfy] Befividesd E%e test peenis,waY b screened by

theg%%% t &9 C gruggﬁg 9’,&’2‘35@ &t thé RTBUR6%in level, or by their

ses. e a po ynucleotlde such
effe’t‘é o thel akmwyref thie GAIT2 &Ridbor, ABGﬂ) ekypppilicte such as CAT2

[006&] a?lgé{?%}g&%%%@?@w n g}' %%?I% gﬁ&%bﬂéﬁ%ﬁr&gm or CAT2
an&/érr ‘IQFCQI'?C@R’R Mith&) bd %E‘@d Eshﬁ rtl?d??ipe‘ﬁﬁ@ ta@ént foPlasthifi, COPE and other

ecul s or bioml ecule that is capabl e of
1nﬂlamlmdn<b11y| dm;amTzrlmnbdulatoAR@y tect pelynyclentidesrch aha pippzyme or an

RI\Q@,r 3q gg%& Ssd @?‘Eﬁ %{ g&'&dﬁkﬁg{;ﬁ%ﬁ% 4 8$ o}naats ne%atlve effect

on Enli‘ §ctﬁﬁt§/5cﬁ’ he WHH d OAT2 Rh@BLARA h MEtBor Rt Vite gere: thadpy vector,
Séquences [0069] One aspect of the_inyvention

or pmy tOdlen§ntEﬂ>1 polegnlecoie biomdequteo s ibcappblerat dnlipiting CAT2 and/or
tect I t t
Alﬂ%ﬁl BF%YI g%k a?ﬂign Ialéc%‘ 'Ag_“%ﬁe Q E@f%gggﬁ?}ﬂ ?ﬂn{é)?lglﬁtor can be

forﬁrlﬁlht&ﬁn&ﬁlﬁhamdce‘uhem caftypositiohs fon usd in@hdEresant ARGAtigenes.
e

Probes, Primers, Antisense and RNAi Sequences

[0069] One aspect of the invention pertains to polynucleotide probes or primers for
detecting or quantitating CAT2 or ARG1 gene products in biological samples. CAT2 or
ARG probes/primers can be derived from any portion of CAT2 or ARGI genes. The
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18 WO 2005/ 003164 PCT/ US2004/ 006470 probes/priners
can have any desirable |length. For instance, the
wonroeisae3ean have 15, 20, 25, 50, 75, 100, 125pCTA82004/006470
175, 200, 225, 250, 275, 300, 325, 350, 400 or nore
consecutive nucleotides. In many enbodi nents, the
protet/pherrCan Haybanyldesirabledengtlst Fommstancep thetprgbgsycan have 15, 20, 25,

stringent conditi rLapnsctd pt t he .
50, Zonerigft | Hhar8oP00HScaid B Al 523 el 109 b e consecutive
nucled@dR! ef Hlfanf% lobiirR8gs, Ahe Prdtie8@nthyBYilizZe dinddF s@ihgent or highly

stringency are listed in Table 1. Hi ghly stringent
stringenidedridgtivns 4o & RNds transeeipt, ar dhacomplggent thesqofi algenl 2a3 ARG

conditions A-F;, stringent conditjons are at |east as
8Dt ri ngent as conditions GL; and freduced stringency
- [00RANDT EkARSIeRbL catditi @RI dfersht hytarivation stinaeidy aradistdd in Table
R° As used in Table 1, hybrldlzaﬂlon is carried oué,,‘ )
1. Highly stringenteepniditions diry thase that it 1eept soviriagRAG s ponditions A-F;

soight St ik a8 et B oy 0P D HBL i gingsncy

conﬁ’@sl Eﬁm%%amp | %ﬁ@n%fﬁagd &)n%ﬁt_io;ﬁ_fsﬂ\il _ eﬁs&zéﬁﬁmdl“' d dblohshybridization is
tringenc 0 ri ridi-zation enm.

carr IR #BOICEIDIPBEIBER SRR for RbRor ROHRe Talged by two 15-

. Buffe ff rJ I P -or A DNA: DNA
ming OW%%‘%; ﬁﬂﬂg%gﬁ%ﬁifaﬁ%%&%&@%%g&% S%ini de B DNA' DNA
<50 TB*; 1xSSC TB*; 1xSSC C DNA: RNA >50 67C; 1xSSC

-or- 67C; 0.3xSSC 45C; 1xSSC, 50% formam de D DNA: RNA

<50 TD*; 1xSSC TD*; 1xSSC E RNA: RNA >50 70C; 1xSSC
-or- 70C; 0.3xSSC 50C; 1xSSC, 50% forman de F RNA: RNA
<50 TF*; 1xSSC TF*; 1xSSC G DNA: DNA >50 65C;, 4xSSC
-or- 65C, 1xSSC 42C; 4xSSC, 50% f ormam de H DNA: DNA

. <50 THr; 4xSSC TH*; 4xSSC -1 DNA: RNA >50 67C;, 4xSSC
-or- 67C, 1xSSC 45C;, 4xSSC, 50% f or mam de
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J DNA:

RNA <50 Tj*

70C, 4xSSC - or -

waO 2608A0FEA <50 TL*;

50C; 4xSSC -or -

N DNA: DNA <50 TN*;

55C, 4xSSC -or- 55
P DNA: RNA <50 TD*E&%E%%%@%

4xSSC

2xSSC

Tj *; 4xSSC K RNA: RNA

TL*;

>50

67C. 1xSSC 50C. 4xSSC, 50% f or mani de
2XSSC M DNA: DNARCEAR2004/006470

50C, 2xSSC 40C; 6xSSC, 50% for mam de

6xSSC

TN*; 6xSSC 0 DNA: RNA

ngéRG Cyifibns 50% f or

>50
mam de
50

S tx%? C 4
Y| RivAc1e584eT R*
Congliiiam °

X SSRolyor -
| ol &

6 ol%i

L ineih Vi ¢

>C 45C ?§O%for
ed fT€FnPFW ﬁf}B i

TR h&lel“emp.
and Buffer'.

regio

nal

hy%rid

(S) _of the

i ENngNPpo

I ynB@Q eot

nybri di 2

Mg pe¥ernedRotbdes.
| gRct PxSan 309Cformamide

=

Wen

65°C; 0.3xSSC

H
S

L;

AM: I\ICA

£
1

Uémluvw

bl:qu:I S 1k§§cybrid

SROL TxSSC

IJ WA=

pqh ynu
are hy

Cb@@&m
bridized

TTIAT

t he

V\heﬂ5(pol \
hybhr

L IIC

nucl eé?’l é§5§¢ﬁ§f

Nnown

|4§°C9HF§$C Sy formamide |y

SEEMIEN08xSSC

ned

byD al |

g PINYrRINVe

segu&hces

nti

| &

Léhﬂ%%

r egi or
e - <EpE

r egv@fes 188SGpoi-mal s
(SIO?SSBESQ.CSs 50%d. folinbimide,

of t heTis1¥B8EI eat i dejs

T 1xSSC

Wd%ﬂ/l(%%xssc

FU

RNp, 25TVEEPTA,

7. 4T*GaRS®E substi |

[ ured 1xSSC

£
U1

TR -

Ds..

ci@r at
1

C ( J.XDDb
e PNAxDINve

'\I\llr\r i I

ha
TS,

s 0. 10l

+

hy bPp@i z3

II\IaU6

qla0e. o

4J:S§c"1" §Qdi um
d“,ﬁ%%) o ROh &R

£5%C; 1xSSC

F]I’HI Ci

At oan
Lal.l LY

PBRTNA,

sh
(

ul d
m o

flﬁfe hybr

| esgpt ha

id, wher

4 SSA‘ym s

_Ty*; 4xSSC

£ s A Ic
xsﬁéﬁ%mt%er

I\‘Jl LILI
JT6G°C; 1xSSC

r dina

toJt he

DINA IRINWA N

g eqhétig

ns. ForTIri‘VHKSSI@ less t

ham*14xSSC

base p
A% of

ek

ngt h
sesfso For

T(

O = 20%;dixSBC+oif base
meI URSS 3006 Smbhidan d

’)6Z*C 1xSSC

ep

ngt QSO TIT(

C) = 8lrpx, 9x88C6(1 0g10

\laTL*l; 2xSSC

AIRNA IRNA €F
¥+ C)—

| DNADNAb

rati aon of

DUATRE
nd AR

6007 N,
Ii d>5&nd

odi
S-oeHHM

XS =

WET E5lb k-5, KR8 BHTDET
gﬁj‘nzd %xé ﬂf} fgmgmlde

IIILIC I'T Ul Zat |
RRI\/h TNH

La= = a4

50°c; 2xSSC
DTt 6xSSC

asSpyTUltl

FHP2xSSC
A no

Tp*; 6XSSC
5050 2xssc

Tr*; 4xSSC
and an

bades
r‘nnr‘nn

A AL A= N

hllﬂf er
of At he
CAT2 a
ackbd r
005/ 0
and AR
vvi] o=t

Anat-hor
O TTCT

perkgi ns SPrifSSbi-Phes eng
nut ani’s t h@ﬂ2° > AxSPG, 209 foymamide

e DNINRNASUch <60t ant s may detyfeSEC 20 WD
03164. PCT/ USZOgéll 006470 60fC;HMxSBE -oi-l d-t ype

Mn i nhil p5C; 6RESEL30% fdrnaafidé he
VN A and prot ei an*A,ﬁ(SlS@ol ated
potynucteot i uc‘ noteculre encodinmga nutant CATZ
B Tﬁﬁnﬂgﬁﬁq iGRA R &Ecﬁﬁlttﬁéilymdlﬂem;eélmg Gf thhyBA®zifY polyBicRotides. When
hybﬁ‘d-iﬁ LYoty RiR1estiiR $ota| thridt b IS clectiakdf Lhl@6ien WBduencel @heehly bridiiengihiid asumed to
be thad 67 tRRUGbrRIO ik P6lymeletias CRhed bolueleiddspfikiowh qienaere hgbrgired, the
hybiidiadgtidaebeQlketefitiiicd byatigniog the sequences of the polynucleotides and identifying the region or
regions of optimal sequence complementarity.

H. SSPE (1xSSPE is 0.15M NaCl, 10mM NaH,POy, and 1.25mM EDTA, pH 7.4) can be substituted for SSC
(leSC is 0.15M NaCl and 15mM sodium citrate) in the hybridization and wash buffers.

Tg* - Ty*: The hybridization temperature for hybrids anticipated to be less than 50 base pairs in length should
be 5-10°C less than the melting temperature (Ty,) of the hybrld where Ty, is determined according to the
following equations. For hybrids less than 18 base palrs in length, T,(°C) = 2(# of A + T bases) + 4(# of G +
C bases). For hybrids between 18 and 49 base pairs in length, T (°C) 81.5 + 16.6(log oNa") + 0.41(%G +
C) (600/N), where N is the number of bases in the hybrid, and Na' is the molar concentration of sodium ions
in the hybridization buffer (Na" for 1xSSC = 0.165M).

[0071]  Another aspect of the invention pertains to pblynucleotides encoding CAT2 and

ARG1 mutants that contain changes in amino acid residues. Such mutants may compete
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acid substitutions, additions or deletions are intro

"iced into the encoded protein. Such techniques are
woebds/oksiewn in the art. Miutations Zn be i ntrodBCEAS2IVY 006470

a CAT2 and an ARGl gene by standard techni ques, such

as site-directed nutagenesis and PCR-nedi at ed
witliHeagin 8fpe CATS hRT ARG 1ML ins Mt dllibin sheccrrivivg of the wild-type CAT2

i ntroduced rando@ééal ong all or gart of a

di
andgARG e peeteins. Hds palyauglretidegapiscye epcadans & < q’gQ‘bV- and an
g LR, AUABIBT SRRyl Dol EAUALADE s Slfons o
delerivhamits thdraiicledtile sequeabd of dfe pcﬂj’mhrletomdg, suich (ﬂhat ype or more amino

aciqe_rélglisg%“?ngg t %@/gilll%é Eftgh eéequoogr?ﬁ g%g}m?yﬁ\ﬁ%ét IHB? gﬁ 'eg Jrotein.  Such
tec}ﬁff&ol{ S Iré qfe[lq@%({% 23Rk ¥, aﬂ}ﬁfa{tﬁﬁs]% 'b%'lhﬁfocﬁfce& B€o a CAT2 and an

ein can t'er m ned A pol ynucl eoti de nay
ARb?& deme thiyestardart] feckdqies, sunr saste-dteind mulytgﬁmsmand PCR-mediated
Possi bl e, nodifications include gut are n

muggenepRe AUTRESH: GRUPHA s EAOIEdde e Tt A Sr part of o

codﬂféds/e ﬁer%e o? fdscath ﬁndJﬁRCHf gdRB QS BDNAO SRt 18, é&turatlon mutagenesis,
hyl rather than phoSphodi esterase |inkages in

andtthe rdsaktam ongantspaty b saréened fiorl higlogisabdctiviite aiﬁrltl drugants that are

cofls B 535008 3 Rtein SR OB AP HYBR g rotowine
mufa@édBRisOthe @E8HdBrotdiy lchuflibb @xptuedi leombinymynencdathd activity of the
uridine. [0073] Another aspect of the invention

profsist ¢ami hesdefgmiingd} at ed pol ynucl eoti de nol ecul es t hat

'[00?£]e arA b&?ﬂ&c@ﬁ%%oﬁnﬁﬁqm #1830 créa!gg Ltability in vivo. Possible

rranscr ense ynucl eot | de conpri ses
modifioatidrs thldae ,efuenas whitedtd, Sh&: adlilhemeﬁ tfhnlymg ®equences at the 5’

" " pol ynuc| eot i d di g, ,
andéqsgﬁ%fegﬁi,n 5r1§re]?c§‘ R%‘P o ?A}E)é’?@sﬁl:)li,n s t[rhyg ﬂgbtfl@g phosphodiesterase
linlgagésaﬂg% SENBAD! ﬁﬂi‘ﬂrethg rinQQ&BA %ﬁ{grﬂaﬁltlbﬁalaﬁhsgﬁ%h as inosine,

sequence. ccordingly, an antisense polynucleotide
queosme fand wytydosope ras beaidas weatyl- anetkyls ethpo | andugtherompdigied forms of

ant i sense nucl e e can be conpl enentary to
adegﬁleeﬂfq e, %ll}% lﬁﬁﬁn‘g PPN CAT2 or ARGA gene of

[007%'5 | MR ABp&k 'iﬂ\bénﬁofp?éftmﬁﬂ té hlaed polyflu@idgtide molecules
odi ment , an anti sense nucl eoti de nolecule is

thatraré smtisense otoa CABH| o gAngf@]l cﬁf«'ﬂe%fort ﬁ@lfc FAnIEPEE r g fntisense”

Ieotlde se uen e.af ¢t r
POIX%E*‘& e Hnﬁ% e"ﬁ?% Sﬁgﬁfﬁgc 3ge00h@0 EPZ o8 “sensc”
polgidisetias %n&&h aﬁ@d&t@ﬁﬁ@ lel2g ddﬁ@lﬁﬁent@fy tohthe «)Otﬂing gtrsmd af]d double-
of a nucl eotide sequence of the invention. [0
stranded SEAYY pelegiHe I SROMTIBCATYt e 2 R é‘?ﬂ“@%‘f? b dAccordingly, an

o SRR RAERIL 08 Mgl Bonl I Shngnhy sl e
antﬁ&ﬁkek;@lyrﬁ&le\ﬁﬁﬁe?%B@%ﬂ@ém@ﬁfﬁb&&ﬂﬂdﬂtﬁ@@d&iﬁg strand of the CAT2 or

conplenentary to the en ire coding region o
ARCHr 3588 96 i myentionLr do g8 yoq perfign th ‘%?fgn gp oRe ell'npo@lg}?n ag gntisense

polgﬁuc"l’%tl‘ak' Sﬁeﬁkeﬁt dﬁ‘ﬁeﬂ%@' fohal %oaﬁfg' &Bne b0 t}ién bddifg strand of a
rtion t he I'ng or noncodi ng region.

nucetttids segencd ofyha unu:\feattbm db sathdyembodiment,adhp b@tlseamqunucleotlde
mo?eculjé 1§ antisense to a “noncoding region” of the coding strand of a nucleotide sequence
of the invention.

[0074] Antisense polynucleotides of the invention can be designed according to the

rules of Watson and Crick base pairing. The antisense polynucleotide molecule can be
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15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in

| ength. An antisense pol ynucl eotide of the invention
woamsme3isonst ruct ed usi ng chem cal synt hesi s aRAT/US2004/006470

enzymatic ligation reactions using procedures known

in the art. For exanple, an antisense pol ynucl eoti de
comfpéenientargrio thaentirenending fegomuel soniRMA comespanding to a gene of the

. chem cal | t hesi zed usi natural ly. occurri .

invedienedf carb2lr0s, & PhERTToRHe LS Fyantistise decorin g ngtiop of the

codin@ dr Reh&REEs feBRnbi A SGiseme clicBRdIddtie @hin bé,for emngselabsut 5, 10,
or to increasé the physical stability of the duplex

15, 267 W BObas vk riStareS0 minleotidas in lgngths et antisense polynucleotide of the

: | ynucl.eoti des .0, h o) L: ' Vi :
BRI, 5 eS8 i BYTEUC ARG I08 EHAL En reactions
usitfeX pidBbdSesOkndvdliid itksl aftu @Ot aigsie, Wi aftisease pelynsdebtidede.g., an
generate the antisense pol ynucl eotide include .
antigerfse uoligonheleptide) scat difo shaicelly syndhsizedr uging  naturally occurring

ok 30N Ag! | L i the biological stability of
YTt AP s ROAIE s g s
the Smélasiax yimed hyitrendentheeplisical stabilivyrafdihaeduplex formed between the

antigg Cgf%’dgég&st@%'gﬁ%ﬁgm o 2 ot mOtotione a8 Valives and acridine

sub ﬁ‘ée? %BFI%E&BQC%H%@&%@(L ExARbRY bPHHAIME, nucleotides which can be used
-net hyl'nosi ne, 2, 2-di net hyl guani ne, 2-net hyl adeni ne, )

to Jeemetatey| theanamiisenss- nptlymcteptidsi riecluds: néflwpraiyadki ebromouracil,

5-c]581}921de ; g(ran" rﬁd}ypggeﬂl%tpﬁ,lr gg?{ﬂ%‘oe){anthine, xanthine, - 4-acetylcytosine,

5-(QRITERVRREY A ARPET Y| -Fadil)i our attdrboxymethylaminomethyl-2-thiouridine,
bet a- D- mannosyl queosi ne, _ L
5-caboxpmndiofgmaropestlyienaniy Ldlby,drpgragl,wéqe%&;g@,la@éqsyl’queosme, inosine,

2-net hyl.t hi 0- N6-i sqpent enyl ade LSt Iy .
N6-&§0881?tF1¥3§2_1cg e ot il-m éfxly[] ?ﬁ/%ﬁe’ VWE%?%EQ@ISI}OH%I,G, ~ 2,2-dimethylguanine,

-

C
2-nRESUIRHMECT 2-metlilgamime, 3dnéthylegwbias] nMBmethylcytosine, N6-adenine,
5-nethyl -2-thiouracil, 2-thjouracil, 4-thiouracil

T-nwthiguspings acimethylamippmsthylyacilet i oO-methexpanpmedivdy; thiouracil,
bet%ﬂéé@gﬁyﬁg%%sﬁeﬁ ’eS Qﬁkﬁ%g?&'i etlﬂﬂttﬂ ¢il, 5 -fe@hBRYWaciBPmethylthio-

natively, e antlsense .
N6isipyitesyladinosiae,c anrakid-Sprxydestied achd o(\Qgi wabhipxasingg pspudouracil,

UGB SNEACYIF oo B BAOTEH e RS, f-BIourgan S REyluracil,
ura%i?-@ﬂé&%ﬁéetﬁ@ A ofd QB RStel MR EY- LB PRNYNUEHLERFIr6iSy I Mitakil B@cp3)w, and

anti sense Orientation tp a target L
2,6ptidnyinoprémst | deAledmativels, eghe,  aidisense badiyhueleotide jqant e produced

oS e S5 0 P B el bR s b suclona i

an hHRERR! drientABHI (NE.5 RN/ GrahRrided B e ifferge polyiuelotide will be of
situ such that they hybridize with or bind to | )

an @alijensea oriematiomn el /o ar ges rimysichiide of gaterst, adasaribeds figther in the
an. A rotein to thereby inhibit expression of the

four?%rfgle?s%,se%g.oﬁ)ﬁ, by inhibiting transcription and/or

[00F5RNS Ik @ftischbe pdlymidiehtidat intulecuds lod Ky davertiohi aral typically
nucl eoti de conpl ementarity to form % st abl e d.léPI ex, :

adroinistred teRaHbiest of rgepsratedaifetofuchnthahthey dpdeidize with or bind to

L

inhsieetpréssionnéfethagiroteiis el gy, by énhitijing tgnaoipeonfandjoe translation. The

doubl e helix. An exapple -of route of adm ni.strat ]
hysidieion $h b6 BYGIOPRERIBBL PSR SOTPES IR S FULAEIDR dupler.
or, 'f&cé)ééﬂl%le, in the cases of an antisense polynucleotide molecule which binds to DNA
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direct injection at a tissue site (e.g., intestine or
bl ood). Alternatively, antisense polynucleotide
wounbesmobes can be nodified to target sel ected eerius2@mdosd7o
then admi nistered systemcally. For exanple, for
system ¢ adm nistration, antisense nol ecul es can be
dupies fthm[igh spdeifichiateractioys Bxibe nfamregmcyvemf itle dayblekedizt dhsexample

of ag{oél €0 %E‘l E-Pﬁr esi%n%g%ﬁeié) el e%8ﬁ§ mo ec {eg %rfftﬁécﬁwntlon include

dm%Pl 1?1&'6!{1% dt0a PERLE U8R P g, &ﬂfdsﬁﬁ@lﬁsbl&m)‘:h bilteghatively, antisense
el |” surface receptors or antigens. The antisense

polpmcjamde aonleaties ol e piodifiedaie Fesd sglécfaémell% a4 thep administered
Syst%%l lé'r elr#]og %{]ae \f f s{je%*ﬁg ré&?r? trlc% nant%&sﬁcﬂl'of‘e\éﬁles can be

u ar concen |oﬁ

modifiel SQES ﬁlaﬁ\ﬂﬁe@cspb@ﬁcalléebhd rto GO r'sl ot snillgEns whpxelssedrml a selected
anti sense pol ynuc] eot i de nol ecul

d
cellc gmifacsh @f» Pystinking | antisegse o uFlFPﬁ%? ST i H?B“des or
ant#%g%s WG Bid AL %Prfﬁibgﬁg%}%tl&fée tioEh%® nfl'lep Ehtﬁgﬁge%d?ﬁlucleotlde

an a-anoneric ecul e. The

moRecale® Fei ialso e &eﬂivefedotbl abils mshgc e/ecmrsc dq:mbbcﬂl bérein. To achieve
formn speC|f|c doubl e- s br|

suffipignty {1 lulaRconeEnfatigns o %6 ragflfﬁ % Sc‘ﬁn xfe%tor Sfistructs in
‘whicR tﬂ@éﬁﬁcnsey& El'é?tgrg%ﬁlnblé@ul@% ﬁ'lla!:&i urder @1@ @Bl strbA€ pol 11 or

a- anoneri c de nol ecul e can also conprise
poldIIZprmm'&tbgdbmhwducl eotide or a chineric RNA-DNA

[OOQEﬁ | ogue. tlg%to gsg)g(l,t gP éﬁ‘? S%xge?{;]ﬁgnb qlbrgsg ?(%Teaél eai,nigﬁi%hé‘ t }?oqynucleotide

moféé{lfél YitHeCo- B SstipREeolitlé tndlédatiidda Fﬂﬂ@ of faniing §pecific double-

- which are cap able of cleavin sin stranded

strandeq hubﬂl@owxﬂme CATZz hndian &R@gRNA V\%mhe RORIFEY) thEhgeisyal p-units,
L enent ar reqi,on

e GERS PR STUED gl P LRSS FABR IS con i

corﬁﬁﬁ’s’e@iZ-éRﬁﬁthﬂﬁB@ndc@ohﬁé bEH Yhilntthic RN A{DNAshalbgon of

said NRNA. A ribozyne havin seC|f|C|t for.the
[0057H Aﬂggng‘@ﬁ@ e@h@@g@na dhe bsﬁ%&e § gth]@ nbozyme Ebozymes

n
oI 50, RSSO A, S o v
singlRestrahdeds phlgmicletidat sichitdscarRR Ny tonghiehsthex haveca complementary
ri bonucl ease activ froma ecul.e
o O 3 P LsdR o RE e if TRANAETRHRE of the CAT2
and/ @1” r%[gﬁlé b L ebyY ikiAbY Eﬁdn@ﬁtl&‘# Jreaid dRISAJUANEBSzyme having
conp ary to the regulatory region of these genes

specificity, for ithe (EATDtand ARGlogensntanberdsyignes bagesh wnanpthe nucleotide

i s AT HORR R Ry GRS AP A 250 A

gerNéhn ¥Glsed &b %eféé‘tna @ét&lﬁﬂb RN A MHabingedspesificgritNbclease activity from a
. Iinterference ( is is a technique for

poglogft RNAam@acu}gsu @A.dmma@efﬁlé/ SKPIERIOET | elﬁ&-’-)and ARG gene can be

nl{iﬁq%i% a:;%fgg o s?cydae%l s dc%ﬁmé?ﬁ%{tégggme)égﬂhﬂogﬁglon of these

ge¥edi ,MBB tpzomeeRNAI/6f callmtrsP to foral adile dekcal somoiusgdthst prevent
to the 23 WD 2005/003164 PCT/ US2004/ 006470 tar get
ﬁa@@ﬁ@tmlﬂgfﬁhﬁﬁ%ﬁj@é%eﬁﬁ% the cell. and a sequence

[00RFC! FEESRNCH B ERTICAR AHGY igkde lodn also be inhibited using RNA

interference (RNA;). This is a technique for post-transcriptional gene silencing (“PTGS”),
in which target gene activity is specifically abolished with cognate double-stranded RNA
(“dsRNA”). In many embodiments, dsRNA of about 21 nucleotides, homologous to the
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observed. RNA interference provides a nmechani sm of
gene silencing at the mRNA level. It offers an
wehbismosist and broadly applicabl e approach for PQems2004/006470
knock-out as well as for therapeutic purposes. [0079]
Sequences capabl e of inhibiting gene expression by RNA
targengenef srintioduced mth ahwecellband dessjuerat spe¢ie ieductien in gene activity is

obs%pgmi’ @%ﬁ?@é%}eg? %e rl,%: %'arg% a%iglgléc}fﬁlggg sg}%ealélglﬁ @E%Ce arﬁ éA level. It
offet(ij.?: BNV REieRNn® RSl % ic%f)lep%fﬁt@éb@ fPtdefle, knopk-oui dedvell as for

at the sequence can forma functional silencing
therapenpicgurposesdegr ade the target nRNA transcript. [0080]

o) 2 SRR AL A P R o v
any’ @dsirBX adpte, EiyRNStah@Y ithe sdfiredbe aiC haod atldemst 18, BOABS, or more

can be produced endogenously by degradation of | ngler .
consisRipe nidleatidies s Thy sedyengangagebe JsRN/e Pﬁ@%otﬁ%%%ggp ynucleotide,
called [y cer ' ' '
o) B, T el TR, AR IR S Bt e e
mROGAMseEpt. Once forned, the siRNAs assenble with

rotein conponents into endori bonucl ease-cont al ni . .
(008 QI | &5 o3 IR, TRCiFAGE SAMETFRS Rl FRISEED B Agt interfering

Rl SGROA: T nerated i Adiag h ' - i
Ty, Tl MR SSqR] 0 M9 BN NS 25 i
siRbldrplaaieeniradycedivdoganangy by plegtadativn ebleng@r dsRNA molecules by an

RNQ%?&I-@%HQQ%@%E(? rc?ﬂéd 'f%;%(\-/i t@%(@gg pqggggég%o?gpg{tggﬁced into a cell
exogh%ﬂsﬁ’c&f bl MBS G 1RA_HOMD AxPresdidte coasBé. SOneddornldd, She siRNAs

equence- Specific MRNA degradation results in gene
assemblentitngrot¢io Gemiponents énfe endeuibontgisasspenisanipgspapieyes known as

chi.eve si RNA- nedi at ed Si,l. enecy Iqr -] .
A S S RS S R T My b B e s
activBtel BRMRISTR WhiGUiRRGBSErgef dRecoRiMBaRAgMRSntrivestiipt by Watson-

Si RNA provides an easy and efficient to _achi eve
Crifinpse-padtirenahereley glepyiag ead slessiang the; YA Cleavage of the mRNA

ol i ept i M} i . .

ol RFE0YELZEN AR, K RS dlolgpetphy s sequnce
speEhicﬁ@Rﬁfﬁ%{k}dg&Idgﬁgﬁiesb}m mi eh\silahepigexes (e.g., 19 RNA :

ases faoll owe y a UU or dTdT .3' .overh . oo
[008&huerfitdeash £8P f1aYS CgoRe eg)ipfogﬁg % gotueys %@%)C-megl\%e&l gepe silencing.
FirlPR SRR A SO éeﬁﬂhe-gﬁﬁé & SIFNOR] HRBd8RAGh o &llk Ity transiently suppress

suppress targeted gene translation in mammalian cells
genal dxpoassionc SyntheliosRNA Prvidesepe pasyrandpeficienh wry e gehieve RNA.

o BRI w5 e S BN ERA S e o e, 19
nuddidss With PR8RIiSAGRBROtiG BNATetiaiigshe Uiy epskslid 1 bp siRNA

vivo fromvectors. This approach can be use

d t
dupslexes| (g.ge X 9r RNA basefadlowedde ¢ $ber flifél‘]s%@emrbarsg)f fRqpenee-specific

| n .one. enbodi nen Si Rl .£SS] V r f :
208 B EMBe B eaarcﬁ"%/eé’ eéi%ﬁﬂ”ﬁ'ﬁ%ﬁgﬁ rcleg?i on %Sgos'r?nRﬁAg can specifically
su;@@és)! R lobhe (tR@lslatibh )in ZAMARIRA0GIBOJithédut activation of DNA-

CT/ US2004/ 006470 . : :
dependent protein kinase (PKR) by longer dsRNA, which may result in non-specific

repression of translation of many proteins.
[0082] Second, siRNAs can be expressed in vivo from vectors. This approach can be
used to stably express siRNAs in cells or transgenic animals. In one embodiment, siRNA.

expression vectors are engineered to drive siRNA transcription from polymerase iII (pol III)
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transcription units. Pol IIl transcription units are

sui tabl e for hairpin si RNA expression, since they

wdeplsgg3ims short AT rich transcription term nat POI/US2108/006470

that leads to the addition of 2 bp overhangs (e.g.,

UU) to hairpin siRNAs - a feature that is hel pful for ,
transérfiiAn fumits:t i Rud 111 tRansciiigion| nitsearp rseiahlo Aox, bairmin SiRMA expression,
sincg!tso _e%ﬂcg%% otrﬁoﬁ%;%: t%&éﬁ%ﬁg?ﬁ@ﬁ%&%@gﬁ% lgéc%rtgz& addition of
2 b 6@&%&5 Qe. ?.0 VU b SaBmSHRRIAKI -G ERMASat isWelieil ol siRNA function.

approach, Tong ‘doubl e-stranded RNAs (dsRNAs) are first
TheeRglr BE sapressiormvectonsi easiuase he cisesl do pirepi®d tensgeric face that express

.Rﬁgglei of selected ell lines or transgenic mce. The

S g dsRNAs are processed into sj RNAs in the nucle

[00$3] 9. In BotR¥CaABodinbig, SIRRNGS caXbé ekpresped fie a tinsod-gpecHivdmanner.
nmedi at e gene-specific silencing. /A simlar approach

Undsaihiscappsesgh, Ionecsqublroetasiod A (4SQUADSE bt gxprossed from

. _pronoter r. 1SS ke | $diCr; ]

tiss LRI Gohfuf dE e nbUSUCARRA (P ARARF AT Bice,  ghe lone

dsRINXs & PReshed ilga siRNA sianthe aadeis(g gG byrRisenlu@he siRNAweexit from the
over hang, are avoi ded hecause, of Hhe otential for,the . “

nucky phmegiatR e neeRIBHC SHEARMasS SHPIY; ARG £7 R UTFdgn conunction

ith CHiANSSecitl t Brohfouas d ' S&86¢ eRERkESWR! fnicd. t Any 3
Wlt%agésqgg %cﬁ;ﬁguﬁrg t ha% ts({ %ﬁ%@@wﬁ%sh 30-50% GC content can 4
dintrgedtide eovadtang e sichaas URhsenvhet hised fohish¥A dgsgne oft spne cases, G

in certain cases. Mreovyer, sipce a 4-6.RU £
g gy SO BoCisf PR e BASHERNOGR o toved
by RNasd bl sinSIbkRAFRAG siducd, Witk hehtd tdtheRERINAr @atience itself, it has
sequence ey be avoided in certain cases when

beed efvigrhihaty siafive mibs3 Q-6 0%e Géx prriens ecgn fhegnPienadiing thag those with a

AN ro er. In addit, S0 [ :
hlghg Cg/,d) ﬁ?gf{%onﬁ PSR M?%av%r QE%JU % g—ggﬁclﬁgg}ﬁgﬁéﬁ%w may act
as PleAhRbAGH sigidlFor RNAGY Thestieadhps of > Ul sserl Axcin thé Rt sequence may
target sites at different positions_ alon tl&f IengthNA T
be gfoidaden gertain sasps evher demERAR|SFIUPR tﬁ&{@é’ﬁ?. siedigm & po
Flott: i i RE(&ured or bound b
e 58 B0 AUREE G5 bk 0, AT SRR g B o bound v
regﬁfﬁfﬁﬁ? rm?&inm t Thogrie mdyagg Telpful uomelbg;usiwﬁbg@eetpamssat different
of honol ogy to other coding sequences. na : .
possiariiakeRcdie 1FREHh CHRS B SERURTCFn IO aflly ROIEHE! g s oon be
co }%11’9({] %o gﬁpoagiéfﬁ?ﬁﬁte SLNR UstaBRS @RAEN! Tdudy erat,Wetc.). Any target
Imverted repeats separated by a short %pacer sequence
seqaatbee nlittnindre aths rliondy7 alontiguqusabase qreire efs

SRR PR LBV PR P SORRt RS R O i hto a

[00BHPT t TRk Rivfboinm sikieA &eddipine@ o BhvesiviNAvesed edpeats separated
. sequence, the length of the inverted repeats that

by eneloitt spiver sequened aad pudawithea Kingpph Tsithal sfryeasqr transcription
t he..inverted.repeat I t f .
termifatign, ﬁﬁ%r e@ésqﬁegsh%‘es lioﬁ{é%% én clglggsg%rﬁsglqlﬁ to%gp%g%t% ﬁ%&ﬁ tfold into 2
shdteth#igin sif0A. tTiR selicEisr e 8iRINAabpen sejuerficed theoleagtharfghe inverted
can vary to achi eve desirable results. Oogal The d h
repentRIfaatiqacods ectipmiy & Brielve faiRing elsnwrli[argo eripted repeats, the
S nce for. ' ' i o
lenﬁﬁlg?lﬁ Octolﬁlé)ogﬁmﬁ‘%f gf@a%ﬁg%;%ggﬁeﬁgé AP EndopELHHE 1{&1 ngtﬁre] iar&rpm, and the

hemology to other coding

es I mre wnstream of the
predénce or absence of 5'-overhangs, can vary to achieve desirable results.

- [0085]  The siRNA targets can be selected by scanning an mRNA sequence for AA

dinucleotides and recording the 19 nucleotides immediately downstream of the AA. Other
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WD 2005/ 003164 PCT/ US2004/ 006470 met hods can al so

been used to select the siRNA targets. In one exanple,
woOherspebwet i on of the si RNA target sequence i BCPwS210¥/006470

enpirically determned (see, e.g., Sui et al, Proc.

Natl. Acad. Sci. USA 99: 5515-5520, 2002), as long as

methfi® daffa B8 bR WENEL eI R RS sIRINA tdeketanth oftoefanilé, thbaelection of
signi ficant sequence honol o%i{l wi th ot her genes as
y

the SiIRAAy toegkt s9quBLAST pusdlseaipiriqany sletsrnined dseanpRe Subeiy Broc. Natl.

e QRCTRACACH IS, PP ) s SR s i 00 s

doe® BSEENRS sRRIfldAnt sefi¥n@CE&BSloRY evitti bthet genesnaiogmiyrad by BLAST
NRNA can be targeted for degradation, by slynt heti c -
scaroh.i Jocraesher iesemplel 8 qpegeslaboraig Jecthpdnit HgRopeddo gpleg the SIRNA

ture Bi ot n . =50 ion G408 | Rocessible site i
el S5 S 0B, A58k SRSl it i
end6@m5as IRNA canbs tisirgetee dott degradativaiby syhthee nEgodepxyniibnucleotide

0

the t t, foll by th
RNar Higenied Qeop anel iR Bionedghad: SG0ES 800" as
[OOéa(ﬂanSﬁ{ L& rérﬂb%'aml%}mﬁ',t E ‘hai GRAI o PfeskiBf cAQRES iﬁﬂﬁhstructgd to

tisense strands thin the si RNA expression,
contafinthierseinsestrand o bihe ddriget; &ullomedrye sheftf specarsigje enésegenetrand of the

si | enci activi.ties of.the irpin sSi,RNA. In '
targFn SPARCLS o HEUCHRLO S 16 R Sl s Ao EidsBhel strands
witl_ﬂi_ﬁgﬁ% GRNEEHGEIR ddhs@RAE cail b REdrbl witbbitviffdcing tHeOfddd silencing

ength of nucl eotide sequence being used as the
actisitiesnob theshaRipbn eiRNAs Inertainaisstences, thageyeangef thoprder may cause

.nstance, . from 19 to 29. .The |oop size can range from
Pa“?qﬁ%“a“féoﬁ%ﬁ% Pryae ac?ivﬁlee?‘ | engt hs and/or | oop sizes
[00§AN 2o 186 LRucIEHIBEEqlency BEingeédsy the rstend bfiBiRINA &xpression
5" overhang in the hairpin si RNA construct can be

cassetie chan rriags, det insiaee,t liemhk) fpP% sHheNRop Sz Fey jaggg fropy, 3 to 23

e sihenc ; , 31 over hang
nuc?er?gﬁﬁsd ed%t%g gu% h%g%@ggﬁﬁggﬂragsaﬂ%%sﬁé?'0089] In still
[00881 amoiyfiemothebedboadintent, blté overhgeg insthg hempie SiBSA dengtuct can be

useg,ltﬁ,ero%,%% Edgl% %}wﬂ%@b % Y gsgﬁlgfg% 5 }nn %%@%ﬁlglgc%zﬁ?ddr{ Eﬁ?enéxample, the

' ; - : ces can be selected from
5 og'%ﬁﬁ%g &%ﬁs’gés abﬁﬁ%tnﬁaesﬁdesl%ﬁalﬁ:&.

regions or non-ORF regions. The 5 end of
[0082ch fmsidiéyetsmathen cmbbdisedt, thaclacgst bageriaea for RINA} arealout 21-mer

can be an base d "A" _represe adeni T ’
SeqP%‘}?ﬁiffﬂgH{f%TQS?%ﬁPdgﬂ’& éﬁec gAﬁgsang &é 8K %?e%g?mlggestu\%}é g, SEQID
NOROLRNS. GP%tarkbt $830¥hcBY BAIPbE SeledtbiE fibMIiihal ORFLRgME or non-ORF

sequence does not " include any four consecutive A or

L
reg{ons.e The AAewd of eariTtaTget sepense dign dimwgleptide Dy where W can be any

GGG ar, ,CCC r seven “-G&C' jn. t
s g EAAREB ORI o T5 rsPied PR SRRES 1) 3G content of
betgvééd 80VRatd Bebaxdad funyt exaraplks,athe renbintdy 40-ackri seqiaivk edoes not

. Each target _sequence in Table 2 has SEQ ID 3 .
inchid st dows pREspOYRIAY lirvAsRse RRHT R AEFSEHBETTe G or C (e,

GG% b &%?:) h&Vs Velmeg}jle’ [ﬁﬁ NCow! *ﬂxa?rﬁ)%ssﬁ%é Qré%s&ﬁh‘%éces pre%aﬁed using

respectivel’y, IS a positive 1nteger. For ea
theGvbRe-ABstriBRGLricnidi (TRehagd drieri{d . ape illBEQed OnNdlel 2anbach target

squlémc@(rgig Egt_teﬂcetZI Kzfsl g]%Q Ilr)mlllg)l:fr)ll, gn& ﬁlregc%trressp%ggl%g%%\l asgnst)eeand antisense
strands have SEQ ID NO:3n+1 and SEQ ID NO:3n+2, respectively, where n is a positive
integer. For each CAT2 and ARGI | coding sequence (e.g., SEQ ID NOS:1 and 5,

respectively), multiple target sequences can be selected.
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26 WD 2005/ 003164 PCT/ US2004/ 006470 [0090] Additi onal

criteria can be used for RNAI target sequence design.
wonomesicexanpl e, the GC content of the remai nPAGUS2004/006470

19-nmer sequence is limted to between 35% and 55%

and any 19-nmer sequence having three consecutive A or

[0090]( | - AdditidAd) efitefid ToanObe aised bt MMrgﬁqstﬁlnelﬁ:eV\désigIB In one
or nore bases is excluded. I n addition,

examelm theceC contenbef @éu@@@@algt B-msy @quewesléﬁm@éo between 35% and
0 Yy Ln S

530 9 D AR kB0 UL I o T s

pahﬁ@t@hfbssteqﬁ@ﬁb v&itH B R Andok Ib@&sas exd:luédderlnsazh]lumm ¢he 19-mer sequence

dat abase. The human Uni Gene dat abase, cont ai ns
can s icleeiat e 1B SRC: BRRBIOBY (< AECRER G eRFs, Ipapeypmbodiment
potél’ﬂi'aﬁﬁgetc Lé;@%&fe@' aﬁgls‘égﬁﬁec{s %gUEEQST N Bgdin&teRCSINhurBan UniGene
mer sequences producing no hit to
cluSﬂérf'quué‘maaiata@esmesThm teman RiGenkSTatissea cohtaing ayenfyedundant sets of

sel ected, Du h
cengSuEa A eh RS St o SR et unicue
genl ag 0 qﬁer%@&’t}é%@&epr%éﬁhﬁ? n§ altes bﬁfér hioam bbes Gilfer tB@BIASTN search
is at "I east fromthe start and stop codons.

canfeariotted. Diiring ¢he m@ht the @q&@émae&y be espat eairinesni yakin égish as “17).
Fuf&’&lfﬁlgfgz%f %@éSt e ﬁ% b St ded iBGhd %ﬁﬁ%%g{oﬂt §th 4"t least 75-bp

I'sa
froth 'the G an@sﬁg&oasmemm E@tdfﬁﬁdﬂfm aegyasiees pleph@d| Bing these
oI\IO 3n+1 and D NGO 3n+2, respecgl vellr'1 b fof eﬁg 5
critetag g&n@qum@a( BeS daousiaiesl 1arkablg 3 GSERA MKy, "where n is a
Tabl.e R S
poclGR i ATCRE aREBRIAS A8 THOSEINEPSPS w e 10
NO( 32 gekpechizédy) or N&IBﬂarge( teugede; (SBRQD BOND) 3rg al§cpoividgd.
sequences) si.RNA sense: SEQ I D NO 3n+l; si RNA sense:
SEQ I D NG 31Firble,2 RN ANFargatiSegasnaes anBEIRNA)Sé@eB 2)

c: RNIA nni-i Nneo- crNn.1nNn |\|r\ -
ST a it ‘||oc. [») fxe C IITL) I: I lJ I ellld')
le%é\giz $EQ ('ég@%% Netak 409 SEQ } ke %nﬂi@shD
331 o) D No:4k0- 1] 51% 1 sEheDp NO:3n+1;
&cti Venec SsifA idiGn&l DRSS DL €S sTRAA abﬁiseﬁV'SEQalb 810:3n+2)

ng&@:im MRYEPHS N nmggﬂjPf‘lfiéEQEEN®§Sﬁﬁ&CP409

TvVoTrTo T UTl \vxey|

iSRQ HADEB4 i|nt OSEQdé]NOShE% 331 - e<pre%E>Q§Dé‘IQ§\'I'124]cﬂ"l 517
ARGL gene. The polypeptide or nRNA |evel of the CAT2
or ARGL in the cell can be detected. A substanti al

[OOthngérhﬁneftfmve@spr@s@ﬁoﬁRMéPqWC@ShéarLﬂze pfusiesl ysige various

t he. | d
oAb B L L A TSPy o
1ntﬂoﬂu<§ddD1{ﬁfcﬁ§Sdellgthhﬂ‘l G\lféiyempﬁbS&sOen QT2 be ARCAT 2ens. AREIpolypeptide or
Eh asohphACAT FOARCB a8 Bertestilord pifantial change in the

| f
e AYEL A PR

indesfivesbihereffeativabessofiht sSR§AI seijeane tuy suppidssing thd QXpressmn of the
expressi on of ot her genes Catﬂe be sel.ected

CAéI.“)@a%ﬁé{ I8ens- pl Ia QnepgyRmple, expression levels oF o%mer genes are also

monitored before and after the introduction of the siRNA sequence. An siRNA sequence

which has inhibitory effect on the CAT2 or ARG1 expression but does not significantly
affect the expression of other genes can be selected. In another example, multiple siRNA or
other RNAi sequences can be introduced into the same target cell. These siRNA or RNAi
sequences specifically inhibit the CAT2 or ARG1 gene expression but not the expression of
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ot her RNAI sequences can be introduced into the sane
target cell. These si RNA or RNAIi sequences
weoepewsiobsieal |y i nhibit the CAT2 or ARG gene exXpPCEIS2MH/006470
but not the expression of 27 WO 2005/003164
PCT/ US2004/ 006470 ot her genes. In yet another
otheéPXGHABY. € In SleRbRothEr Oidngile, RIANAS off wétite GENAD aequenbnsbﬁhat inhibit the
the expression of both the CAT2 or ARGL gene
eXprsstien ofbc@bﬁ@ GATenARGlagens@ng othyr gfrem"ge 5Fap Eised.
oth n ol
00" oL oE BT Srpbddifich! 8 YOG ARATDRBRUES & the proscar
1nvdiiﬁbﬁtcﬁn &um61MI &t the drase hmﬂiyaisnagdnanhubtyner pbosphate backbone to

i mpro the stabjlity, r|d| atio
lmpmeu ﬁgl,uthfy sfabﬂlﬂhélﬂ?ﬂfl@e‘mlb or ﬁeﬂ%ﬁ mplpgule] For example, the
g,gfa% ¢! afpk bG] ROIYIES o8Ot hodified ¢
ec I@g%aaﬁéqggaﬁggi@f(?e%% %&flegrugtge pgpt i de : oameT
gen@ateypeptide polytesleotides.u s@juswdrmrm, tlhh eem@r‘fp@pu(éfep@lwwleotld%” or

| | "
“Pl\ﬁa} oY ger @oé&?zﬁ%@tme lﬁngglcs,l & g 12101%%% el?c)lb %]gje deoxyribose
pho Jﬁﬁtkﬁo@ﬁ‘@é?[h%ed %yreﬁ BEé%ﬁS?e j e%a@l&ﬁiﬂl@%ﬁmﬂlsﬂ Ethe four natural
ackbone and on urial _nuc| eobases ar
nucteebasies @tk reThaedlelﬁhealeutiabkwhen%Df BiYss hagsb Q?@e?h%‘ﬁ’o%naﬂow for

. fic ridi,za
spetifig doRgizane SRIGh PN M bR &F fovR KhiFMenath. The
synﬂfes@%PN‘A %Eﬁﬁéis @ﬂﬂb@pel’%ﬁﬂedmm@ strgidagi sdhaqﬂhamjp@ukie dynthesis

phase pepti synthesis protocols. [0093] PNAs can be
proigseld. i n t herapeutic and di agnostic applications. For

anp t r

EH5TE s EIY e 580 B AR 5RLGARES: Ao For cxanple
PNAX psre 56 uestl &yantiseriscerganmplfey sdqnencetspecific éunha'bitiioptdf &ATE or ARGI

transl ati on arrepjt or. inhibiti ng r%FI [ Catailt . PNtAs of biti
eXPF9SEIOn by n (R | SXiIie  FAJPEIRg| ERSERPYHMe igR WIS A Hphibiting
repf?&tluﬁe@NA& (Hhcﬁe p@l@fﬁﬁ&ié&tﬁile?fégltéggégp@f tﬁ@%ﬁ/eﬁﬁbﬁ céﬁ%l@é b®0Sed in the
anamstsl cﬁf mge bBESPEﬂl‘ Ututatmnenlzytrmekw‘%%nbm Q&AX dnjected PCR clamping, as

ination with other enz nucl e

iR SBBS TS | WS STy uftion oFiy A “@35bs (e, 1
nuclIBéQésb g Zs%rb@é%(or[p@ﬁ%ﬂ for IDNA @écﬁﬁhcﬁg’ﬂﬁﬂyﬁfﬁﬁiatloﬁl\lpxs can

., to enhance their stability or
[00%] | u|I:aanwxpermbodlmyntaﬂ\lae@mandaq npdifiad. (eg - dp e@bﬁ@ﬁ their stability

or c@ﬁ}ﬂ%ﬁ Pg%f(% By 6§5a hﬁrég lipo 11 h(% cftﬂérpﬁa e?%roug% & NQ"ADM the formation

posSo

of PRADDNAUSmefasdbH gﬁ died useabﬂhpé;s@m drrbthdi!eecamiqueE@lf drug delivery

exanpl e, PNA inmeras_of the p nucl e |de
knavor 806 &5 Bor PGS FETH CE@?P%O’%%?@?HP eQiiecnelpgrjes of the

1nv%§@ &aﬁl ‘t;ehg an%i%ﬁ%v%&%éy REABREthe §d@§nt{?%saﬁ@pe1@wof PNA and

recogni tron enz
DNNA fiehyehiiname sllowt ®NA nteeogmtionvenzymdse (DA PRAL pglmneraseS), to

mtea@clft:\f?iﬂf{ @1% FENNéA &8@%& ?V?l@f%ﬁ’l SB%PP BT h' rggﬁggﬁgfbgmdmg affinity
and %‘F@éﬁﬁlt Si |Dﬂhe£1ﬁm%fasa&ﬁr&oﬁhlé’édeu§n?§ Ghkérs of Qipﬁﬁipﬁdte lengths

ase st acki ng, nunber of bonds between the
selesuﬂa‘:d aottamxs pfdmsle stackag, atundrer dﬂwbomisnbﬁwms the nucleobases, and

onentatlo ihe synt resa}g of %A@SN%&IH%%%%aH e Eaer ())(r%1 0 Sor %x%e a DNA

chain can be synthesized on a solid support using standard phosphoramidite coupling

chemistry and modified nucleoside analogs, e.g., 5'-(4-methoxytrityl)amino-5'-deoxy-
thymidine phosphoramidite, can be used as a spacer between the PNA and the 5' end of
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chain can be synthesized on a solid support using
st andard phosphoram dite coupling chem stry and
wanadisfoosid4 nucl eosi de anal ogs, e.g., PCT/US2004/006470
-(4-met hoxytrityl)am no-5" -deoxy- thym dine
phosphoram dite, can be used as a spacer between the

DNRNAPARY rhdiRniers ardieh codfleWin28 QlepAatlinner to produce a chimeric
PCT/ US2004/ 006470 DNA. PNA nononers are then coupl e

moleenle withepHiPMA aeemrat anda g rBN@cS@gﬁleé'hl Rlcrnasiven KBiSiATS molecules
t
cangﬁsg?tﬁ%stlze\%y’\{@x gSﬂ‘?ﬁn%rsF ﬁaaé%u %ﬁgﬁﬂﬁe 'synt hesi zed

with a 5° DNA segnent and a 3' PNA segnent. CAT2 and
Pol peptldes [ 0095] Several aspects of the
CAT‘?\W@MRQy [9OERiFest o nut at ed CAT2 and ARGL
[009@' ypgp ér%esa Pt aRallre gl ihphki Pﬁt gé}%n{‘ OfoMRhut58d 2CAT2ARR ARG
pep trvity, as vve pol ypept i de
pohjlfepgdwwa@aumommmtmg morasd GATR mmAR@b mslypeptrdm astivity, as well as

anti-CAT2 or anti.- ant | bodi es.
POLFRPHIS AERPHS SHUARGT B P URHHREE (0 G956 O OF aiti-ARG1
antl%gglﬁg | YE off E%%&}neﬁﬁ: SmPRdUCET? nd r@l@@ﬁ"?o btlme g., dominant-
ni ques. ternatively, mnutated
negpiivey et @se pmdub@l by m¢dopbineat] mmc&mqws UAIWgﬂathGly, mutated

e e LA

ynfHesid e es.pol ypepti de which function as antagonists
to the CAT2 or ARG pol ypeptide. In one enbodinent,
[00961 ag&ﬂﬂﬁsP@SQnt ingemiont alsefpadai &t VAR@tSpQﬁ w@ﬁtﬂd@% an ARGl

polgéﬁ%gé qu'é‘?hS f%n ?‘8{1 ﬁé&%ﬁgnﬁ%e% Eger S&é‘gg;&gﬁ gola/peptlde In one |

emBREMERS @aritztg@nﬁfst loy | 4gonidts toffieCEAT2 op rARG(El pplypegides aard used as
aneliorate an inflanmmatory di sease Jgg a subj géi p)
thergpeitisi peciife EATOXBRPIARRYIRgINETSIh i GAGY&F - aé‘xp'ln‘ Rplypeptide can

dec%/eaagé ﬁ:{éta%tl{?lft %-ﬂg C91{T2 SR (ﬁ rXf%ﬁpéﬂdjﬁnélﬁ‘)?atQ 8n YEDLLALBE disease

agen . poi nt mutation or
in 4 BuhjexmtwlmrelmftheaCM]ZZOraﬁR@m pﬁ\éi@mmgemeexgrwg&] Maniants of CAT2 or

certa odi nts an a ta oni st of
ARGE) Pepre oo  stheH SPESRSHE 6+ HETs: PO aation or
tnn&Ualeﬁ‘SfQ@kquadr'aﬁAQ@GP@éﬁeng form of the CAT2 or ARG .
pol'ypeptide by, for exanple, conpetitively nodul ating

[0097] actlnwertymoeembmnm,zam entAgoist p%ay%"ﬁz iof ARG pplypeptide can

eci fic biol C eff s.can
1nhfl£ %Hen(grﬁl %qfﬁg%a%g? egnq %? natfl.ral t uffﬁ"lﬁtfglg% ?ytb[eo%gf. or ARG1
pol%@;ﬁlﬂé byforaxeMpl, @bm altABg mpaliispbh detivity ohthe CAT2 or ARG
nction as either. C‘A 2 or ARG olyjfoﬁdptlde agoni sts

polwpemlsiecmzs specifichioleaioy efferia samhe shdisddysirapceavith a variant of
&g‘ﬁ} 1o§d by screening conmbinatorial |ibraries of
I'n certain enbodi nents, such variants may be

[00‘98]9d M@ifant%)bﬁrﬂﬂlﬁm % an AEL @pb}lphlbtlﬁemvhlbh |ﬁnnoubn takeither CAT2 or
i nvention. A variegated |ib

ARSH Redupsptide 2gRrsta At & CAA2 Wér@%haeléfaewz aPE?ﬁOlé‘ﬁtéﬁﬁwe identified

by §&5éﬂﬂ?§ L&ifbih¥torial libraries of mutants. In certain embodiments, such variants may

be used, for example, as a therapeutic protein of the invention. A variegated library of
CAT2 or ARGI polypeptide variants can be produced by, for example, enzymatically '
ligating a mixture of synthetic oligonucleotides into gene sequences such that a degenerate
set of potentiall CAT2 or ARG1 polypeptide sequences is expressible as individual.
polypeptides, or alternatively, as a set of larger fusion proteins (e.g., for phage display)
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ligating a m xture of synthetic oligonucleotides into
gene sequences such that a degenerate set of
woab@snsiah CAT2 or ARG pol ypepti de sequences PET/US2004/006470
expressi bl e as individual. polypeptides, or
alternatively, as a set of larger fusion proteins
confaging thefset ofpHAF od A hpg»lypqglda@emwsdbgrw There are a variety of

= U RO e RO -

varidRs TRAS avﬂé%%téré—‘téfbh Sntbistide @ec@feﬁé&CEhéﬂnthEyIﬂﬁesm‘ of a degenerate
potenti al T2 or ARGL pol ypeptide variants

fro
gend eggrinageatan be|petforioed @en, w@%&%ééw@ﬁ@ﬁ?fc%d the Synthetlc gene is

therbﬁgq{t%(f ) SaI? %ppg‘ﬁgxigt e n%r%&s?orb%%? ;bg:lge tg%ethof genes allows

* for SN pRKAdi6n, ANENS ﬁnxttﬂ‘b?rbﬂ dlpaf elfiie Ismlmnaﬁ ampdmgrﬂlatckasued set of
expression vector. Ise of a degenerate set of

poleTRbSTY o1 ARGE obUFBidn seqAGShg. MPsogs dor syntbszing degencrate
Y the desired set of potentia
Oh %g‘ﬁ%%%g&po %g}n I de sequences. Methods for
[Oosgtqnt hﬁ{sadd[lﬁl@ , dibgaivs ofi fragments @ﬁagmtemtqodmg saquenke oowesponding to
e art 0099] In additi raries, of it s pf
2 CATY: 6t b ARGEhee Sunpenied RoesmstioAd Risetisd PADRAJSR 6f CAT or
fl faC

ARG A B RS RS RO, ot A2
or @CAR@mpm@'mpddﬁ uhsew@nbo@ema.morarmofva«amarsweaee fagments can

ve bbb Aol S PO IR ch BB TR BBt B g s

codf deyfdich ReitPa daMBASS Tﬁlﬁéﬁéﬂiﬁﬁloﬁg@ﬁef@g ARRing0dccars GATY about once
or an ARGL gene- codi ng %Gence wi th a nucl ease under

peramidml%cdwamheg dhe dﬁliﬂé%ﬁ‘ﬁ edINA, smppragdhe LN do fpap double-

BRI G08 Vi 0098 B g s

renfodthgl ﬂ@élé@@aﬁi%ﬂ%ﬂ‘t@dﬁslfﬁﬁmsﬁbﬁmd duplexaenbyi tidagmenitwith S1 nuclease,

ni cked products, renoving Single-stranded
andk ligating d Q)rqq;g}jmglfﬁarm hbv(‘.i]'y r“étatg ISSIOR V§F‘L% gye{i%semethod an

exp?&gloh Q at R H&?th hfﬂﬁhf 579 tN {e'nlﬁﬁﬁ[ YCliBi@in@Nand internal
expreSSIO vect or I's met ho expr essi on
fragrhditasfvatians kmsiﬁ"rthw@AT\R/I‘uraﬁtR(éh pold'pepti*det erm nal ,

[01{%){126%12%'6} tﬂ%@ﬂr&%g{aggl fra fg ffgg\a,s‘rﬂe%lfnshgs gene prcf>ducts of
coﬁlﬁﬁ%ﬂhﬂuﬁﬁaﬁésenﬁﬂé"w bt Hﬁtaﬁbﬁs oprtrudBatRAN ARG f@le?ékﬁeemng cDNA

products of conbinatorial libraries made by pain
libreti¢safor @ese produmtsd@amgm selentefl propeyr ddnimpept FOARLY ised techniques,

b ts.h
w52l LR AEHE L Bull SRR IAE epe s oy
1ncﬁﬂ€ RRRBIE the ghiddibrh R iteoieplidabB &Xpysskidon veetorss ﬁﬁMﬁm‘l@g approprlate
| arge gene F braries typically include_ cloning

céllgewi@h |thebraaulpmg rittganyes] Yeskiss erdxpieessing rih 9@8{1189%@0“3? genes under
teansformn riate |4l h
cor}dlltborng r&l} gz:h c%xeggtgétg&l o gﬁﬁfegsé‘ftwl& Fatchﬁatﬁﬁfi%gé{ltgdﬁx? of the vector
encdd@ii@hél BelRIWhde IjbﬁcbduchWSS diet‘ledM&d Cheaﬂlmlm:tnsembtefmatagenesw (REM), a
desired acti vi ty facilitat

techigerivhigh eﬁbmg;@ﬁ e\,\jﬁgglgn@f gﬁ@lgtsz cl)%g& Ingngngqf:{ ttgie ll\éranes can be used
in %}%ﬁf’cen @enﬁgtequéﬂ%' 1§e1{t1%5|@AT Aor We&hNp ?ﬁeptlde variants

ances the nctional nutan
(Délpave biula Prersin Kiagindeeing $e327-331, 1993).

- [0101] Portions of a CAT2 or an ARG1 polypeptide or variants of a CAT2 or an ARG1

polypeptide having less than about 100 amino acids, and generally less than about 50 amino
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in conbination with the screening assays to identify
CAT2 or ARGL pol ypeptide variants (Delgrave et al.,
wenais@osi6ENgi neering 6: 327-331, 1993). [0101] POTAIS288/006470
of a CAT2 or an ARGl pol ypeptide or variants of a CAT2
or an ARGL pol ypeptide having | ess than about 100
acidanmay ako ibd genemttd porsyntiletiy meass, usingrieelniqres 3G1akmaaya to those of

.30 .2005/ 003164 PCT/ US2004/ 0064 7. i ds, . .
R T e
the WBhimdtEIM b 8i14UN0 %6li@bhasRr Bichidfiess b ak nthe Meferifield Fsotid-phase

exanpl e, such pol ypepti des may be synt hesi zed usin

synthesjs mlethotihwhero pmineacidly gre soauentiplheadsstitela graygag amifb acid chain.
t echni gues. such as .th rrifiel | A= RhAS; .
Equigmny e]g’lr sa%%rf’?i%g, SYRHES® % g’/?rié%%ae?lhg%ss Zgr ec(asequélﬁltly aﬂaill able from
supPlee shich Qs Pefki® Wirner Applivd BioSgstehia Divisior (Bosteretity, atif.), and may
aut omat ed synthesis of pol ypeptides is comrercially
be operatddasperdingdmthesmppifpdheer's lRU4er ki n El ner / Appl i ed
i 0Sy e 4y Gt S
o130 P 2 SBBsOR LT kelbbife (bpibletd fuBefBY aotbtors ar
knolv@lia2he Wat MdsUMN PacntrPlosi 408028 ,05,26C4@k 15,688,638y and 5,877,007,
protein inhibitors or activators are known in the
whigl gre tsgaspquated hpiefreby refggences 980, 281, 5, 266, 464,
5, 688, 635, and 5,877,007, which are incorporated
herein by reference. Antibodies [01031 In accordance
Antibotlles anot her aspect, anti bodi es specific to CAT2 or

ARGL roteins can, be prepared. | ny._e di
[019He aﬂfiaﬁﬁﬁii%e o‘fvp‘]f‘ haém@?eésaesﬁ?&i ﬁ{}{éll?ﬁra%e@% Speggﬁc ltthlgTﬁé]dA 3 o ARGI
profefbZafl’s 8d. O iy WirhbbdhBists,Gle aibfibodiés fSthefprésent invention

ess than than 105 M1. The antibodies can be, s e

canwtiindh bu € AT2ndtt ARGA rproteinsowitie indingsafifipatics o less than ihan 10° M.

hunani,zed scEv, Fv.. Fab' E ' .
T HHCHER o tB RS o ol B bt Himanizea,
scF@] BeIFaBt Fyigloy F(dbhg. i nvention provides antigenic

&ﬁptide fragnents of the CAT2 or ARGL Ero%ﬁ%n éor use. .
(01841 | mAvfidigength CAT prafR G rieith e B, Useh g%, @fipghysly the mvention

M f - . . .

P oS SRRl AL LAY ARG BRI e 5 spmmogens
In @hny beb&ATRnG] thaR@Etigpmiotpeptidesuaththe tAT2 an ARE) prsdgin comprise at

rai sed agaj nst, the peptide for a cifig, i .
et R T FIHES AR DIAGD TGt BT e AT g RaT Byt such
tha €A BB fafsed BSin@Mhd PEHdE fORR 4 GRcif R mSe Sombldx & the CAT2
a8, 1%?E€6, ZOQOP nnrgﬁgnjno aci d residues. 0?051
or ARfilnogtem. cinpoany othsr ¢mpodimsets) thesptigetie peptidp qemprises at least 8,
identified using.well:known techniques. Such
1Lﬂgpﬂ%WaB@§aﬁﬂﬁ?gﬂ§$§%P5§ning pol ypeptides for the
[0185) | | tnfRoE&AE bortiohd (epdbésy atys@metally bedtértifiedivsing well-known
antisera and/or T-cell lines or cl|ones. Sucg1 ﬁ%gi,sera .
teclamiguesan$uchoeshumiques yinelade sepeiag Palyperiiies iipf theability fo react with
and usi. . knowe chn QuUes epi of gidh€anti d
o QB R B A AR Tl pes B, ERAP ©, i antser an
antfe@ifes andy B&peepared/ & ddscribed herein, and using well-known techniques. An
epitope of the CAT2 or ARG protein is a portion that reacts with such antisera and/or T-
cells at a level that is not substantially less than the reactivity of the full-length polypeptide
(e.g., in an ELISA and/or T-cell reactivity assay). Such epitopes may react within such
assays at a level that is similar to or greafer than the reactivity of the full-length polypeptide.

Such screens may generally be performed using methods well known to those of ordinary
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cells at a level that is not substantially |less than
the reactivity of the full-length polypeptide (e.qg.,
wono@mwoHlek SA and/ or T-cell reactivity assay). BAThS2004/006470
epi topes may react within such assays at a | evel that
is simlar to or greater than the reactivity of the
i11f 4l the laging WYRERE | i B¢ @aRvbIRYd @anessd Support and
Sklublg %%ra?[grﬁ&e}dé%%si ndpin%(tqﬁ%?gﬁ\?\eqﬁ}sknom to those, of PP
contaeted neitly paBdnt\Wer 00 511093 the4 bipdingusp eotibatiey withins ki sera to the

: iﬁTth art. For le, a polypeptid b bodi
Ty s$|90§3@&pgﬁe-ael§1§qqﬂgg Sibb gl}atyygﬁg beC gen e e%dvmb?lﬁnd antibodies
detePRH uSRE, REERarhSle AP MMelddPBlefANY- of anti bodi es within

the sera to the inmmobilized pol ypeptide. Unbound sera
[0106hy tFxammplaryr eniiopesi caonannssisddbia e weisenls ppdde dfedegions of the

N or exa | ' 0 -
et bRt ot IBL B Rk LEUR SR O L Boltpeh D0 nygorhi
regi8hs ad Woll @8 fogiinstoith higAdRigeniolRGL | protei n that are

| ocated on the surface of the po yg H%%de, 9., . & ¢
(0105 dr opHEATE orrARES igmuosgR (¢-gadis 3 n¥ ARG Pogip, @ tragmen
B LR G Ao S, Sl VRO R yivodics b
imnfdifzng ar svifale buigean (@g.pirelbhib, ‘gaal inpuses oy gebert mammal) with the

. prepare antibodies by inmmuni.zing a suitable subjegt,
ImnpEogen.  r A¥bi WPIYBALS, TREILEETHC oPI%B?f?ﬁ%ﬂnﬁP) "RP?KJ’t Q" example,
recdnmﬂl’ﬂﬂ%eeglpreﬂbd@&'f@ BF ARICR infHRHE208 Bt & cRéBRANRE siz8f CAT?2 or

cont al or exanple, reconbinantly expressed CAT2 or ,
ARGRGHhnumovgen g iheopreparetiemica furjhes yinelidss pi adivwantp sugh as Freund’s

A i munogen. ..The prepatration ¢ | NG -an;
conigli o TEOR B et g e [l B o) Heghs TeffiRftion of
suitdslh Wipfks vith $heitafunbenin geédamticat aidneagentanti-CAT2 or -ARG1 -
| muni zation of a suitable subject with the
antibedsurowpenses  pil eqaies ofer | PIEDUENE aisolaibg -andTysigg mapgejonal and
ant i bo N&SPANS & 1T, ' g ra i sol ati ng
ro GG AR SEARLER LieoR by | =0
[0108)RGL AzBdridhigt, esndihe ekt kofovre iimventien apdrtairsO 1@ 8inonoclonal or

Pok’fa“‘ggl}%i) g&% gggﬁ(gépgﬁq%%} \t r}‘)‘f%\égﬁ%dn%%ﬁ%%hg A8 portions
of it%ﬂﬁt{.r}lag%igﬁﬁn Pfcff@c'ﬁ@s%ﬁ?&ﬁe F(QB}‘ Qﬁ’cli P92 b Ymass whch can be generated

pOr 0 mrunogl obul I n” nol ecul’es T ncl ude F( ab(}
by taeuting (labantibotly athrent enzye shehcasrpepsing diheriaxeation prpvides polyclonal

treatjng the antibody w n e uch as pepsin.
and-ppenocippalantigrdiss ﬁ@?g‘ég t%gm %ﬁ%é@ﬁo}lﬁbnocl onal
[01g9)t | badk ea?ltitizjﬁtl? bhNdARG1CAkboay HBGIn RhOtifntunized1§Dject can be

The anti-CAT2 or -ARGL antibody titer in the jnmunized
mositdrpdover diare yestandard teghriguesy suchtas fethan ezymg dinjged Immunosorbent

t j h ' J
s A A P 08 Bk ey g a2 pr AR
profRGLIMRIeSt &, theDdntidodly aienles dire€ed 2g4instAIRA opARIGH protein can be

If desired, the antibody nmpl ecul es directed against
isolayet2from HRGRAIMA dr - CHPMbRE ot end (e PHEHaRtarell-known

o f : | r . DlLitE .
B v
tim6 BRteNBiragiZpioq, e. .o whbi gieranti@AT? Gr $ARGH iantibodattitens are the highest,

approprjate .
antibggy-prpodlucing cells can be obtained from the subject and used to prepare monoclonal

antibodies by standard techniqués, such as the hybridoma technique, human B cell
hybridoma technique, the EBV-hybridoma technique, or trioma techniques. The technology

for producirig monoclonal antibody hybridomas is well-known.
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time after immunization, e.g., when the anti-CAT2 or
-ARGL anti body titers are the highest,
wanovismosig4 pr oduci ng cell s can be obtai ned fronPCNAIS2004/006470
subj ect and used to prepare nonocl onal antibodies by
standard techni ques, such as the hybridoma techni que,
[0lm]rmn ABycef lthe ydnyi detanbenhpiotpmels ubel EBV-fisjig ilpopleocytes and

technique, or trioma tec The technol f ol
rilied fig! HBRLERDR ) %q@l C PR eenPtng ‘an ant-CAT? or -

ARF@ ﬁ%ﬁ%@%n r{ﬁ% ﬁp ﬁgﬁéﬁl&gmﬁﬁgﬁﬂ g?g?gég@% Gﬁgrgreloma cell line) is

deriived i frugn Itlyasrrshmeyhmmhm speriesr asatliez byunphekytes.i ris @@mpﬂﬁe murine

BB L Lo B e O e L AT i
nm‘flﬁ{ol oenib eﬂa?atﬂ)n oﬁth&f%&ﬁﬁm@z@ﬁtﬁoﬂ With)anl Snme@dlizé€ dnduse®ell line.

nanna i an species as the | ynphocytes. For
Exammeqabﬁ;mmrtalneell Hydsr mb\dasm@ssn peelema evewlrfeasthﬁgare sensitive to

ACUlﬁ“f/Fgﬁﬁgﬂ%‘h %gnté{ngl}rga %qrﬁg(glﬁ mo (r%‘%lsne nrﬁcp ﬂ%@lél "1; I;]nedlum”)

AnyRfidTHRGb@! b el Belt Qﬂnbs |chlﬂ @e usEkIadg'pd dosied pammrzt&brdmg to
cell lines include nouse | i nes that

starenscehnignasoe gouhe FCNSLAG o GATEnh 6HS B SHAMHARE myeloma
11ne%{ln gr gn&e{bn?a[nﬂnéshé/rg]alQEﬁl née gﬂd@gﬁﬂﬁeﬁ u?gﬁrcallMA‘Ffseﬁsmve mouse

ona cel as''a fusio
m ﬂaﬁlhneéllsaaﬁwlﬁ@heﬂgtd anowst asplarodytee alsirigy pelyettylape, glyoel (“PEG™).

AT R O R A S

un Q’eﬁ' geluhﬁfrodﬁﬁﬂ;’e dd Y EloAREEs ( lﬁ‘iﬁ?sle@?? 3 d?d' ﬁter several days
to nmouse spl enocytes using polyethyl éne gl ycol

becédsl@&&}) are ﬁdynmnsfomedomH}@mdemmqeum grofdnmgtarmom@é@r@h antibody are

det%g&?%&ggglgsﬁ]gllngﬁb? gaﬁlg{lc?}%% Fb@-{wﬁ Ssgge{%tgp n@ Cagt %)ocﬁes that bind to an

CAﬁ%fr WSESH SH kB&ifiallydd.b. eﬁs,lﬁgy efanllard Y ISAewgse
hey are no transf or ned Hybri doma_cel | s produci ng

[Oléllho nddteoradive are | porbpriag e menecionele damsipody-seeiing hyhgldomas a

mog%/(ﬁ%na? &nﬁ & ur (?A?Hﬁlr\,{ﬁi%égf&%% SFi i %ﬁéﬂggga?lpe@ol%t]@ﬂtby screening a

rec@mﬁmantlkﬁ)'nﬂﬂna’ﬂoﬁdl amdandglobhlfAlinasaie.g. | hlditibody peasa diSIpleg library)

to preparing _nonocl onal anti body-secreti i dona
with tharSAIE) o Rcanwrpteemﬂ@rebymﬁteammwa&%eﬁﬁ Tty Theribers tht

b1nddtgngh€f EFZ dAR@q nlgrBFe‘#xbbﬁiﬁsC n@&tﬁé Jn%c&g@nﬁﬁnf)hage display

onbn orla ul'rn brary
libraried bmdyomima&mlljn s‘{zﬂﬂablel (et ,at}y:) Phamlabnat Bh@omb‘ﬁzano PhagGAntibody

5B St 0 S BRI Bl Dty i

Caﬂ‘a ME&MRbE{)Ng and screening phage display libraries
gcormerm ally available (e.g., the Pharmacia

[Olﬂié]:orrﬂfhe&mltl CAAY @rAAﬁ{CEﬂo@ll}non;agta@q 1nd@dg|"8?g1glqochaln Fv" or "scFv"

ant%opg 0% 01 'Z’E%Btlih gq%jriatta (f gﬁl‘i&?l'ﬁ'lf TR & Iﬁl[‘ﬁh @%ﬁﬁgs%?laﬁ%ntlbody,

wheté@he@@tdoﬂ&%se&eabﬁ@eﬂtnﬁ' ydenglSipolyRpdaichaiflv " Geterally, the Fv
'scFv" antibody fragnents. The scFv fragnents

polypentide Jortherecomprisag a\nolyhsatide inksr betweasn \g;y’and V., domains that
enables the scFv to form the desired structure for antigen binding.

[0113] Additionally, recombinant anti-CAT2 or -ARG1 antibodies, such as chimeric

and humanized monoclonal antibodies, comprising both human and non-human portions,

which can be made using standard recombinant DNA techniques, are within the 'séope of the
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wherein these donmains are present in a single

pol ypepti de chain. Generally, the Fv pol ypeptide
woéuondshesiceonpri ses a pol ypeptide |inker betweeRCTS206#006470

and VL domains that enables the scFv to formthe

i S oo huan R R o e produced by
and ihumani zed nonocl onal
recoqﬁ\%lhﬁﬁgjl\?ﬁ tec ﬁ%ﬁﬁoﬁ@ lgl%%%%unan and non- human
[o1pgrti BIluﬁmmz\edhlanhb@dies heynbel eieslsabﬂ:g fait thethpeutic treatment of human
reconbi nant hni ques re wi.thin.the sco
sl Taes o bbb R motecutes

E*b&ﬂl?z anﬁim Pliebain ZeandBnastaaal tanddfiesties BYIFab, Fab’,
of i e pr gg% reconblnantnDNm‘t%%hn g estnown in

F(alh e oardther [ ng@-bmgim ispbstquertced SheWhiehi ¢ataip minimal

Seq{lqgl:(iﬁh?lg Ut G g;;ﬁ%t 1my t}PFQﬁlOE‘é Huﬁllé{gizgc? gn’?tg)r%)tdleg 1laclude human

imrAR g fIbulTRY '(Fecﬁﬁérﬁc dhi@tody®f inl R Qﬂeﬁbulesl rfSr,mmg a complementary
I mmunogl obul i n chains or fragnments thereof (such

detﬁwmﬁabegmaﬁiDR) p{ ths' rpcipisnt aterfeplaend byessidyrn &“Pﬁ’ga DR of a non-
huréaglg%g% d)g?l‘ antg)%aﬁr Sl%ﬂ af Ousw}bf:& 00 Flé\{)i ?}Hé' Ired specificity,

i Ve om non-nhungn | NMunog
affiliiéyTBdtdz @epRRty] bomi @6me nadstmiees) umnﬁ'ammmkogem)rhlebl pf the human
(recipient antibody) .in whic r S|duesformn gﬁles

imrgenegiebnt afey re}@l@teér PYniCRECRogIBS Oemky Humanized
antlrbgglep hﬁﬂtglsg Ggmi)ﬁge ?e%ﬁﬂe?%h{cﬁsa'rg Hﬁ[ﬁd%&@l‘[@r@n @E@eéﬁneﬁt antlbody nor

onor anti body) such as nouse, rat
in tthé nnpb;bed CIDER/ bn @aniewodesequedcesp el genelai,ythe hafrfanized yntibody will

conggndsp %g a%a:iilta y ai E%FI o an& g}frpécarléﬁ{vrggge {; dorrr%c’m Vs Svhich all
or %ﬂBz‘s’t Eﬁtgi A9diag oROR UMBR rr@ﬁbﬁ’su eforrekpui@Nitd €those of a non-human
I s may al so conprise residues which are found

1mmmctgl’f®uhn rand bl ar substansiatly aHt Qfﬂb@l gonstant r9gipns rb@mgr%ew @lop human
r amewor k se uenc en
1mramqggq})&§}n\ﬁlo¥1§ensq‘.’so§eﬂ? shtua rz.& aﬁ? fuqtll }héd?@ é:glgig at least a

porlB€, ofNéh tlﬂi@ﬂuﬁ@hloﬁbuhﬁ\l) coﬁ&@dnlt ahd rﬁc(lﬁ’a),nSuchl raswhath ofil & human
or substantially all of the CDR regions correspond to
immpregdotyiing non- human i munogl obulin and all or :
[Oﬁglb stanty %Iuh%n&e& aﬁ{lequ?S EANG fHduE&ghﬁﬂ% tll%ﬁégeﬁmt B‘R:%ewhmh are
Rurman | muno in con ensus sequence.
inchpabRNbEZ edpxassﬁngaeddogemyusaimmmmglbmm heaviyeast light chaln genes, but

Whgzgg:}qlll ggprgs{ed}%rllr@lpgu %&ﬁpgqu} k‘.ﬁﬁ]ﬂ%?}%‘g [htl}e %f%)efi 11111%&6?] immunized
in {3 %Hh\,ﬁ a5 Waadi é'é?ec@eﬂf‘arﬁfgeﬁré’guﬁﬁ Gr 4Spdtort HABIBATE or ARG

are incapabl e of expressing endogenous
protmmunb@mb]@haln ahtimodiesaditedtedy agaiohtaithe gotigen chutbe whiaiied using

cort PR A BIA T o s o RO gAY Syl parbored by

the‘%atrlggeﬁlcsﬁhc%%ﬁ%@etd'uﬁﬁg B &l1Ddiffefdnkiatidn, andd Sliise@ientify vndergo class
protein. Mnocl onal antlbodles directed

switghaigand séreatimmutpsionc aFhuse ugBE siehed tesbinigye, it is possible to produce
convent.i on y. The human
thefaRRiaLp SR 8 e SREIECSRBARRL oy

[0116] - Humanized antibodies that recognize a selected epitope can be generated using a

technique referred to as “guided selection.” In this approach, a selected non-human
monoclonal antibody, e.g., a murine antibody, is used to guide the selection of a humanized

antibody recognizing the same epitope.
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the transgenic mce rearrange during B cel
differentiation, and subsequently undergo cl ass
wewhismaswg and somati c nutation. Thus, using SBCH/U&2004/006470
technique, it is possible to produce therapeutically
useful 1gG I1gA and I gE antibodies. [0116] Humani zed

[Olggt | bﬂfé@éetﬁﬁﬁﬁm@ﬁ? ﬂgryﬁxﬁﬁo&lesc’% St(ﬁgfdf&' ARPR _Ifr@f%:gp;gre capable of

nera using a tec nique rerterre to as gul e'
redwiigeot eldminatihg thdbolapil dactionofsbe €AY ondidupetein. [n many

nonocl onal _anti body, e.g., a rine. antibod ' sed
Ccasgse abLﬁngea £h% é@re@é‘%’ i ﬁctgzrxtyacalqu Iﬂ]?t?lélad gﬁtlp%gdé;ﬁerucases, at least
50"/}'&%_?_)?%29%’30 rg?%t B80S 858 2 RhdrOBEereadd iIYRIBAYRHABS d6fteved.

4/006470° [0117] In one enbodi nent, the
[0118]t | bAdi @8i-CAT2he -BRKZ] entibar@icaprhst wied tarisoleta ghd CA TR or ARG1

pro{g%?—%rcgﬂ&l&%&fe tblf: g%{;ﬁ%lorn %ﬁ{t(g]gﬂ{g)ite% Lsg%dg{duﬁgélémisigﬁ]egp é"fg}?‘s affinity
chrlR&6ERPRy bR iA@lihdirédpitaAidnb €A BARIIETD of MREDYn@bd can facilitate

cases, at |east 50% 60% 70% 80% 90% 95%or nore
the duwificatéen iof saoetupaltgr awianbCAER Evé%iGl[ @oigp pm cells and of a

ant.i - CAT2 or - j n K=ol .
o bl SO AL A 8 0 0 an
CAPD WrelARBY affiiifadad beeadud @udsect She ICAR af ARG protein (e.g., in a

chr onat og;&ihy or I nmunoprecipitation, An anti ggz%
cellnipp Iyspte-onReE] seemars pn damhedlbuiriare)dn orqen do pYalyaty threpypdance and

; t A ot &l I eldt®odi
Gl B D519 AT SR L SRR AR o o
be eggdediagnostivalliosd noatitos .préfeire tevels, inatissmatds- pa@ATZ aclinical testing
proéq%?%ﬁoz (%r:éag(ggl?élq? agtgrbn%ng Zﬁqd ﬁg?%iet %tglé('élg?re?%g‘r}-%%t 9ergin€‘§1§1 Detection

S YNcdupfing &k, RERY 1lidkiY)0@E AMibeYR! tdakh detectabl
cant gefg@gaagégngg %(;n% n%ﬁlte?%}{%f E%(preggl_)on of 1theﬁCATZ .eeca ©
substancdRGIxapresepindetoutable BRNOs inplRda vameusirnayBes, Paesthetis groups,

used di agnosti,cally to noni.t.or otein levels. i S
flugtpggfe il gimelosf e DI Restspb MBI gt radioactive
mafefhls X ARineplesd e buTiabR tehgyréd iifdede Horgraiishe Pperoxidase, alkaline

treatment regi men. Detection c?n be facilitated by .
phosphaasen gelpgtosidase npr agegdehalinestpape: gramples AtsupeRly presthptic group

t. . . .Oe . ¢
corf 58 ABM URSHEAGTuEART B BuAELER A B sualc Suorescen
mafetibior estedet wmbielifemins, fluoreseeine efitoramtenyr iiabtBiocyanate, rhodamine,

. biolum nescent materjals, and radioactive paterials.
dickiepipraaylgping flyeisicsime St g myreaydgns o cxample of a
lunﬁﬁé'sgéﬁ'}t dﬁﬁ%rialalim&ég elunBHOS RBIAERRE: o HiAGhARLEAE Gnatials include
acetylcholinestera~e;, exanples of suitable prosthetic
luciferasep lucifeminl end sequocing ded skampleawif diuitatde aedipacsivel material include
12s-aMi disn/ bi.gf.i n; exanpl es of suitable fluorescent

RN and . .

mat'er P& ~t'nclude unbel I'i ferone, fluorescein,

[01f15U0T @SARER TRSRI-RIRAFY AfittoBies lof @A &Rion are also useful for targeting a
di'chl orotri azi nyl am ne f| uorescein, dansyl chloride or
theppywtivetoya ¢ell or, tissne bxving Elevaied LATLe ABSHeorprepsionr ifer example, 2

i ncludes. | um nol.- exanpl f_hi 1| : t ekl .
el A P B TP by NSRS U BUGHLANS e
CATRTINESARG 1 Sitibedy @ drdel 1oasidey therthérapdutic to fied eadieor tissue having

1251, 1311, 35S and 3H.
elevated CAT2 or ARGI expression.
[0120] A therapeutic agent may be coupled (e.g., covalently bonded) to a suitable
monoclonal antibody either directly or indirectly (e.g., via a linker group). A direct reaction

between an agent and an antibody is possible when each possesses a substituent capable of
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[0119] Anti-CAT2 or -ARGL anti bodies of the invention
are also useful for targeting a therapeutic to a cell
wonoasiesiee havi ng el evated CAT2 or ARGL expr esBCOMS2068/006470

exanple, a therapeutic such as a small nol ecul e CAT2

or ARGL antagonist can be linked to the anti- CAT2 or
reacting iwithREd ottt | Eoﬂg/xampleg radmclebphlﬂla@‘mp sheh ashar aipl@gpll‘ @ulﬂlyd:ryl

to the cell or t| haV|n eI ev i CAT.2. h
Broupy ORAE| HAY FchE%H trﬁaéaﬂag LE a%%'é’ ﬁ%&ﬁalﬂalgc%fabl?’ %‘C as an
anh}((ﬁ1 ﬁ%\éﬁl le,yor%ﬁg%?)ilkglpg&uﬁ dbhtaRif a E&Rpléhﬂﬁglbroup (eg.,a

|bo y either directly of indirectly (e.g., via

hahdie)mhethegﬁhelup) A direct reaction between an agent and

[0122!3 bst MtbOd e.}%ﬁgg}sézlb%f(%sé@?n Y & hér? 63??%%%&0 ggent and an antibody

via & %I’(éi’%%&%/ &Qﬁf(&ogro ﬁ?@&ﬂ Fungtion hda Eﬂh@eﬁ&)ftﬁitandemh ant1body from an
exanple, "a nucl eophilic group, such as an amn

agelﬁuh br@ﬁd ty avoid insenferenne wiebindipasapaufiaas &t bﬁker@a@m Gog also serve
to l‘éﬁﬁ%ﬁa 6{}1% gflboﬁélnreégtné@hg# gu%ﬁ&é%t fiuaﬁlh rg%ﬁ ap Ian antlb%dy, and thus

or W

incrésettad &blﬂﬂlﬂ? cBfixaehdye i figr@roiipchetnical ,reai:tlvhja mayeglscofacilitate the
t he ot her 0

121] Alternatlvely, it m esj.rabl e
use phagsatspPriuactions} afs)@m PR agfpbs vhighopt ]éﬁwé%‘t E Rf ppssible.
[OI%iAnkeft PiPYP evfdeht Etﬁ{ s9'5R1Rd GANhd YRCHACY \%ﬁe@l §P€ff§ﬁct1onal or
di st ance an an 8 from an agent I n order
polﬁﬁﬁnt@nalnlteagefm endehombhami hetenogfunctpabl (sut:ln es those Idefmx@ed in the

e R 0oL 5L B ST i Do s e ik o

Co@?}hg kﬂ%& Yoo ATeRtelINER exérﬁi"l"ee@ﬁ@u@rh?mﬁ@ 'gﬁldpﬁ gcaﬂfcf)dyli gﬁﬁlﬁy sulfhydryl

ease i n chenlcai reactivity may also facilitate
grotigseor axsdizesf caat‘g@mdsa,te oesidugs c Thenszre gumemus seferegeest describing such

h ot her,w,s Q I [0122] It will
metﬁhécg%ydéﬁt ?ﬂm@ ‘gﬁﬂ%sesg??ﬁé %ﬁ)ar that a variety
[012’5] bi fRed b aR@dpeatic agal W Moeljotma whes &ge fitosn the@htibody portion of
hono- and hetero-functional (such as_ those ?escrlbe

the fimmuheconjugatas f the presentppestioncianxhe deyirableocisedy gnkef group
e AR AR OR i), O e GBI ABciavabl

lmk@ﬁglmﬁs/ha\@fbw@ descaibed. Ykl mbchagrsmﬁpfsr the imxdcdiluledrelease of an agent
car bo

from dhespi DRHQEIOMRH MU ARRSFESLY redvghon ¢f Sispliite Hegd (&2 U.S. Pat
No. 4§l§§ 798810 ¢ 1tf§?f"‘€§ lirr&dia@dn o[f Gl 23btoyieeebéhd (e.g., U.S. Pat. No.

t herapeutic I's nore potent "'when free fromthe
4 62md)l4)d>@lﬁemte]r bf Ldl’), by hydhbbfswmﬁdwmtmedgmme apifl sideechains (e.g., U.S.

ro S e Y SO St e SR B, U

Patl N’be&%@i ZRt 0RO dWIP eRa O ahd abidiiabddpied Hydetilfdie(&at U.S. Pat. No.
cleavabl’e” 'l i nker groups have been described. The

4,567 mo Biadtldrer ak e i ntracel lul ar rel ease of an agent

OSSR Lt S GO i o

emlS&in§@1'1tt Hﬁﬂﬁple Bioleéuladbhbh @gerdf ara cplipied|talunk eanhbmﬂy molecule In
g.

Pat. No. 4,625,014, to Senter et a
anqﬂyemmw@eraf merse | than 0P8 oLyR®ri i orgeat dnayi Be coMBiedsto one antlbody

Reéag?lge% of & n_pPartlgﬁ%r enl}%)dn?l rg; o ﬂé{f _ﬁlg%g Q/n‘ﬁtm&]e tﬂan & agent may

efnen
be prepared in a variety of ways. For example more than one agent may be coupled

directly to an antibody molecule, or linkers that provide multiple sites for attachment can be

used.
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Pat. No. 4,671,958, to Rodwell et al.), and
aci d-catal yzed hydrolysis (e.g., U S. Pat. No.
wWa 26690789, to Blattler et al.). [0124] It nayPO®US2004/006470

desirable to couple nore than one agent to an
anti body. In one enbodinent, nmultiple nolecules of an
agent are coupled to one anti body nolecule. In
anot her enbodi nent, nore than one;type of agent may be

Veciobupl ed t o one antlbody Regardl ess of the particul ar

[Olﬂ;rgbOdAH&ﬂév aspBRLSTORE RhH3BbA pethink t6REEofshedhtLmag qg»eﬁﬁlcleotldes
be prep red in a variety of ways. For exanple

enccnhnnge CARRrandindRE] epvilypepfideseorc peripeyitheriof.e Mectpry gampe plasmids or
nti body nol ecule, or linkers that provide nultiple
viralyqelIS. or at t achnent can be usedf 36 WD 2005/ 003164 .
[01RFT/ UBROOG- Q8% #@ctoréestithe snvieRi@bian/roddsphed sprexpresfion of CAT2
the invention pertains to vectegé cont ai ni ng

and pRGh pelypentidge s prokusetingr ermp otis e RAOTRRk, GAflsand ARGL
t
ro e By A é%%%g%@?g%@gegﬁgf;a@f o s v

baculBViei éx@ressian veetotl,Syegmectils oor 1@ s oellsof In@&fftain emipbdiments,
ARGL polype%tldes I n prokaryoti eukaryoti. g} s

suclF oty mpve ! e used, Apig SARRY: e > 381 § pEp glggz g)rl'lelﬁ gof the invention.

Alte%sﬁ V%E’S% é)%ré%gl B‘%Et@& cHEbE 13HERibES afd trafldted [PBS! for example
ce acul ovi rus expression vectors), yeast

usingel prpnmter meg:llatmy seqdldnses dndl T:’épctlmnnrae@rbodl ments, such

t f
[01&]& :}q?]aqnﬂtw rﬁ:én‘q ﬁ T %%mma épwgstsl?@&t:%;hgrr ﬁﬁ@ﬁ ng Ctissue- specific
regﬁét@f}ﬁ SRIRAVEE tlﬁéd G RxPRsd E@‘ﬁ@l&hﬁt@&tﬂ@ﬂ of @Bkt Eiksiidispecific
for exanple us ng T7 pronoter regulatory
reglﬂetqqeciemsntamt lﬂhb“pvh)ih%ﬂﬁ@éd nfay 1ipcipdq epithalialicel- spemﬁc promoters.

Oth{aq Jg%nuié B)@C?x‘ap@ es oé%}ﬂtag)rylg ?1§su§: gQCIYI? g}o%otl:ﬂéglé%g(?@ﬁle liver-specific

albusinl étBﬁ P%plﬁi&bﬁeiﬂcd §Bor@btetsNt proawters of T cell receptors and
Tlssue peci ulatory el enents ar known in

lmrmmogmbuhmylemafsna@ @remm@mSaﬁe ggeqhﬁ ngbre Jqmpeat Bromoter); pancreas-

I t S

spe$ Y &%g%iésma&gﬁ%}]%% 1ragh| éﬁ'&ﬂbt‘éﬁ ver g%lg(gfz’hgy promoter).

De@ﬂd}iﬁiﬂnmlmxegﬁihﬁd promyopiscire -alspemccbmpaspe(brfmt enmple the a-fetoprotein
pronoters of T cell receptors and i nmunogl obuli ns,
Prometffon- specific promoters (e. ., the neurofil anent

[OIEIF]OWtT‘ﬁE)mV 10h! 885 réﬂﬁgé b &c&h@fﬁﬁﬁﬁ&ﬁpxe@f&iﬁ RBdToR cymprising a
and specific pro ters (e.g., pr onot er

poljaamifloupﬂemnodirigyeuﬂlelgm CéstTéZdorpﬁmo!hBGé rp@lsmeptlé ejened into the expression

enconpasse f or exanpl
veof B I SR SeE B a0t fr 667 BB s, QeI tinked to 2
AR S&fulht Vﬁ%t@anrﬁ@mﬁdtﬁam@vsaf ikl @9ttiadecription of the DNA
ggln%%%ﬁél eletlher a CAT2 or an A?e&%% y}gﬁ(ptg’l oelle Spolr?no(l) )

molentle) pfien d¥Acmslegnle Whichdp anHsense éfmnp Asgorresponding to either a
CAQ“?IncIe{Qt a{\g?g geneaotf thg' &n&eﬁﬁo%e@ﬁia‘?&yls@qﬁeﬁc&p&{eﬁth}éﬁ} Mnked to a

polynucleotide cloned in the antisense orientation can be chosen to direct the continuous

expression of the antisense RNA molecule in a variety of cell types. For instance viral
promoters or enhancers, or regulatory sequences can be chosen to direct constitutive, tissue
specific or cell type specific expression of antisense RNA. The antisense expression vector
can be in the form of a recombinant plasmid, phagemid or attenuated virus in which

antisense polynucleotides are produced under the control of a high efficiency regulatory
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regul atory sequence in a manner which allows for
expression (by transcription of the DNA nol ecul e) of
wanoRMA31IBl ecul e which is antisense to nRNA  PCT/US2004/006470

corresponding to either a CAT2 or an ARGL gene of the
i nvention. Regul atory sequences operatively linked to

regifn. ?gé X&ﬁ&d;,%?&ﬁ oftbRR8RhdnRer d38 tRMHelesBRE b9 th@BdIPlbOhto which
can be chosen to direct the continuous expression of

the tdeeoranintodnssd. RNA nol ecule in a variety of cell types.

For instance vir ronmot.ers or ephancers, .Qqr :
[012r9ggul ﬂﬁ%r?"%’@&ﬁ‘e#ﬂ%@gc é’ﬁo‘ﬂgesp rﬁgg‘%nﬁgb‘/e@f r‘éeg]tlaes f.or. delivery of
polymRBRbiidddt ity Ceells] SbRs, SREGI idniRal G8l lexpheBsospedidri example, a

expression of antisense RNA. The antisense expression
polynacleotide seqnetive of the inwentisnmpan e admivisieridrither Jacalbnpisystemically

. _pha id or ,attenuated virus in. whi IS
in 38RO ALeEDt TS TP g aiieiean itz ftat AahERR Sector approaches
in iMvEP RfdighcRotaliteg Hxpteasivn o8 udleaBHsQNBAdACan be induced using
PCT/ US2004/ 006470 region. The activity, of tge ) )
‘endegenan BRMERHian O heteEOgRls PEPTBP§TSh JEXII §SSigRerTthe codipg gequence in
it heh . i q e 1: il
v S BURP o URAE B! Rl PERCAERAn PORRE] ey vl
capdi¢ bflle)tpffessfng the bmmpb&gi;ﬂﬂmwmo’{idésl SThet g'eias lde]ixl(erjo Nc_elﬁ'cle can be,
manmmal fqr _expressi on. For ex e, .a . pol.ynugl eoti de .
for SRR GO Vedter, PHRPAR TR0y B A AP AL e prgpciated viral
(AAI.‘@C Helpes ViraB Yol SIFh&RsYvectdd. ATRERGalQLdt¥CEI HROIBE &n astrovirus,
ése ‘constructs can utilize viral or non-viral vector
cor@ppiras) C bethomiyxovirusy i papovaviag, Vparamyrsayaiust ypar@ypliés Jiieninavirus,
of such codin quence can be induced using ’
POX¥RYH QEIEAY T Walfa P4 or het er ol ogous pronot ers.
[0130{PT €BR1i0&y O thd\Eene IRrhSy SSRHEAS 6f tHis inveiorCiat &fls is not limited
ei'ther constituted or regulated. The invention
to therahoyd esengioned viealiveetors. \Qtherdeliverycmpthpfsand media meayshe gymployed

t he cont enpl at ed. pol. ' T j .
B, 7 B0 S L 0 9 S8R ALY DA et
or anl[rﬁclkﬂ OMEA‘IE\%I)ed dﬁﬁﬁb‘ifﬁﬂsr allon?,aﬁg:ﬁmv}:iml&ki, Datlg nhip@saeedAe domplex,

vira V), herpes viral, or a avirus vector. The .
cukerspi oot ek ARHIERS 65 CabpRE AR UPOD RSB Ry toge materials
han%fa%l@ %Iﬁé Qf’a'nﬁféf aﬂf&&oggr’é' folindP HANORO Vb EIER charge neutralization or

rus, picornavPrus, poOXvirus, or togavirTus .

fusivh wdth celahanbrap&l Fattidiemediateyd gehe trhesferanay bhemployed. Briefly, the
construcis of this inventioon.into cells is not |im.te

SeaBgeE a8 Rt i SE ARG, Bt e R Gy gral contrl

seqli&cBO8S RBH 18R RpfBY ok CarliMieR WRincobHE A8t dyithetic gene transfer
exanpl e, nucleic acid expression vectors, polycationic

moleculdesishds Phixmdric KENA-tinding catisos dike pokilysines PerianBe, andslbumin,

. ,al.one, | i gand- |l.i nked 1l posaone- :

R e e S ey

trarR PSR PRLNSEDNZ2Ehaf YO 08 @inpldieds Tptske efficiontyahay peieproved using
transfer particle %un, ioni zing radiatign, nuclei

! C .
biod¢gzadgblenletexr baty o} copted flatex bgads ag effieipnthp Hapspaged into cells
Particle. j f treatment
R
of he Mésdy fooinateasecliyidpsshoblvity andrtheieby daviltetst dismpatiore ofithecindosome
sequences for high | evel expression, and then be

and; rgleagsafdbe NS HegstaplesBene transf er

[0131]  Another aspect of the invention pertains to the expression of either a CAT2 or an

ARG] gene using a regulatable expression system. These systems include, but are not
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nol ecul es such as pol yneric DNA-bi nding cations |ike
pol yl ysine, protam ne, and al bumn, |inked to cell
woaog@bsieg | i gands such as asi al oorosonmucoi d, PATWISRV4/006470
gal actose, |l actose or transferrin. Naked DNA may al so
be enpl oyed. Uptake efficiency may be inproved usin
limited deygtha dabbe/offasystent ghel Ecdyyne @mgcxgdthegipregest)@g@psssﬁ , and the
effici en%l transported into cells,  after endocytosis
RapapyqnsdYSs¥py t he beads. The nethod may be i nproved

[0139] t heAndiert dspadtnEiNthe Riverdtity paadss to theaseaddost cells which are
hydr ophobicity and thereby facilitate disruptiaon

of .
trandfermedd benstesteda ot treesdugesbwish veptersraoding o1 epraprising either a CAT2

cytoplasm, [0131] An t Lavent .
or ﬁérggﬁ sp?lgg?%tﬁ%eﬂrp P gétgjl%(% nt?% Sféi tlﬁ.c(aer %g&c&\% gérﬂ gg prokaryotic or
© euldRBlicaRIS ThésRthost ¢etig thabakhpl@xpnesspross Aiysiesired TAd2er ARG
systens include, but are not 38 WD 2005/ 003164
polppsptids2004/ 006470 linited to, the Tet-on/off system
t he Ecdysone system the Progesterone-system and the
Rapanyci n-system [0132] Another aspect of the
DetddsiemMetivdpertains to the use of host cells which are

transforned, transfected, . or tra ed W vect or
[méﬁbodi‘%i;‘_hé?uséf’é{lﬁh%ri W&)r@qs%qqelpve‘; ogigéglc 2 % /5585 maysbe used as a
maﬂ@r%&eﬁhhﬁﬁlaﬁfry% RN D168 Ahd nldagurBRsht Sahé felg@fe Hount of a

prokaryotic or aryotic cells. These host cells can

CAR @manl AREA produst ofyraskeotides atamilyrsttidAY arnbe raty method known

. pol tide. .Detection Methods [0 . IS ed

in g o e aE G e ekt B e i RS BRIRRST |

[0133fd aBypical TREkSAo1bEEs ifed HaRPrimbY adiradesfibad pbBgeltothle include
and neasurenent of the relative anpunt of a CAT2

extzavtioR@ BNAdfiem g el o fiseeos3reRls, wlorzvsﬁ;b;yeb!(braiééa}ioggq{ a labeled
b t k 0t t .
o DA SR IO B B o2l N gE oring, o

nudi¥iaerl arf®y.nodol ogi es for detection of a transcri bed
[O&%I ynucl eoti de i ncl ude  extraction,of,

f l].
|7 M Eiraon meshedologies BcHDHG ABFid PaNds proirexitaction from a
b R r . . .
oo AR5 RO T, SR8, e AOh et procen
theprotein sangrée,chndrdeteg)ion pOaB5ntivydyi. cBédr examinpted dbtogfiasoffao AT2 or an

ATEP [PolipepRs Giays B ecomplagtB sy ity i - GRT2 &k anti-ARG1

L PAEoaPE Hrdtibedfke brd Héhet AN IR edRdObE R §se oftdBbeled seconda
pdé'?%ei n bs,(‘)él)n'gl e, 1and1 de¥ e%ﬁeon of eEhe ayralti bodyo. For v

antihatyp| Ehe lalet ean boa radioisotops, 2 Buoreseent REIPOYEIL\ANGIEYMS, an enzZyme

be accanpl.ishe sin ' [ ti- CAT2 or an
coghiipt REEET I SbE RIS Aty Bty B &5, o
[0LsFer alyl aholifk iodinint! e desetion of AAAEbe ARSH POt ¥xpression is
anti body. The | abel can be a radioi sotope, _a:

|
condusindelst eving cowl gnalgculan theh hgye hichrpradiny pefinttes foacAde, or ARGI
prxgtc:eitnl ﬁrgﬁﬁ% I%uﬁgnmﬁ%qés, HENR notRARE kORI dE&able. In many

other examples, the small molecules can be directly or indirectly labeled by other detectable

substances. Examples of these detectable substances include, without limitation, enzymes,
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent materials,
radioactive materials, particulate materials, or colloidal métals.

- [0137] In certain embodiments, the CAT2 or ARG1 gene itself may serve as a marker

for inflammatory diseases. For example, an increase or decrease of genomic copies of the
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[0136] In another enbodi nent, the detection of CAT2 or
ARGL protein expression is conducted by using small
wounbesmobes t hat have high binding affinities teaCOAF20a/006470
ARGL protein products. In many exanples, the small
nol ecul es are readily detectable. In many other i
CABXanpR&H, genhesushras by ruplisetipe or dedetianeofdhe Benel ay be correlated with
.dpdirectly. | abel ed by other detectable substances.
an1i gﬂ’ﬁ‘laté’gﬁlfsealsﬁ‘ese det ect abl e substances i ncl ude,

[0138]t hOWetekiidh bllsh&dific €EPIRS ARGI glyiRicieotids adecules may also be
fl'uorescent materials, |um nescent material s,

assaspasl el ebestraphaoresis ool chremgiogarphyyer diRcEFsqpacing, quantitative

[ ate ngLori =0l | Qi : . [0137] In
PCRHTRRH BrfiafPLR, plother Bindiss RhoGnudBEate - | O]
[0139" Ve DRecHoBf KRIpredette bnhliraberadfanopiediof @l s, parbof a CAT2 or an
exanpl e, an increase or decr easgdsgfewgeno i C i es

fo..
ARG egeng gnayCh 2 persyonsd s SR/ 10SPe 4pghe sk A0 e ggodiment,
Southe?f Qﬁ‘%ﬁé‘ gsrén%ﬁo% d Lé@éaa% ﬁfeiﬁ@seﬁéc A&t Bt oftthegenomic copies
ST gene, may be corte Wt

ate an inflanmatory di séase.
of CAT38 ARGegehan Gthersyrefiil frhath@ATRr GINARGIection and/or quantification
e e e oo s RUGT o Bt iy 20 i aiortel, cotunn
by Quaftitditd PERI HthdERanSs HPRecidies b eroBCEkilled in the art.
Chr%tﬁ%lggﬁ?eg%ﬁ?queé known in trhe agrt. 0139] Dgt ection of
the presence or nunber of copies of all or a part of a
SerfiabollelfiBin 1n the art. in e enbodi ment,~ South
in e art. |In one enbodi nent, out hern
018002! YIihe inFerivh! AYE PréAd@s sRBodt Nalspr eiefedetoanekr as “screening
[ . . :
guantity of the genom c copies of CAT2 or ARGl gene.. ..
assasRbfor (dRsfiiyingrEnoRB TS dire- RBTigale & % ROBRRIgS Of agents comprising
uantificatio i ude, . m:hed leotid 1
el Al PSP RaNEk, KR b ouctoidss, s
moleBiilesat ogicapinygs) Guaek (d) dind 0 RERCAGR @t ARG Inmatesn, as (b) have an
_appreciated by thaose skilled in art. . Screening . :
lmf@ﬁba@eq{ @Mgé a;fh‘ég% Té‘ﬁt(lf%ﬂ% 8 é@‘@% RFO %m}a«a €E%,@tfclﬁcally, ©
f Bitdad@ions DEHRE TATD 0AAFRYE plotéifirwith one or
ha [ zﬁeﬁﬁd@.oﬁ% Siodul at or S, ?. e.n,S candi dat eoor tes? )
mosodtiicLrdiEralbsubsiyaes @.g.areptitsiprotein, hemagreued-factasi et padgnucleotide),

o 5 BB R BB e e e, s s

typrgah(} Rof@tis®h eadtion RBy e T2 CATARGIn PIRE Eéne &id M) or more assay
ave an 1nhibitory effect on the activity of the CAT2

congponeRIS1 2 Theopthien, commonenss emayees fithern e, tgst)compayad gtself, or a

T e
[013¥pSt rRdeasst (cBmpoundiedtithé erespritdhedntion aes pareally inorganic molecules,
O e o e L SOLL9C) . on (s BRLSe R ay not it f
smalh R gainicomg eet i @ HECESHr eXENYRC D d
ARGL_gene h ays.q typLeal | y..canmpp ide€achdiPlicleotides,
B I
pol§SEplRAIRIst,Sas Whik astangrnatwaiipoentrsngwy spetheti¢ heganicheompounds that
test compound itse|f, or a _caonbi naﬁi on of test. . 1 .
haeohpisasHIIRIA TBATBRAL 1 P TPRAIIBE! TS [EATOmRPUIAe;p small organic

mobdcBie® iR another embodiment, the test compound is a biomolecule.

[0142] The test compounds of the present invention may be obtained from any available
source, including systematic libraries of natural and/or synthetic compounds. Test

compounds may also be obtained by any of the numerous approaches in combinatorial
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[0141] The test conpounds of the present invention are
generally inorganic nolecules, small organic

wounbesoesws, and bi onol ecul es. Bi onol ecul es i nchPa@aS200un06470
are not limted to, amno acid, nucleic acid, |ipid,
sugar, steroid, polypeptides, polynucleotides,

1ibRey ¥REfoab i%hd)\ﬂf?%l therivalcludiss: abslopadaliliblatiys; @epteid litrgriey (libraries
synthetic organi c conpounds that have a bioactivity

of molesulesihwing iihe Hnetianatiben ofereptitiere biewith @ dopelupen- peptife backbone

thcgffre &5 rhsg%r&ji(a e a%%Lﬁe dé{g%rﬁg&t‘P%fﬂ%?p#ﬁf fE?memzfutﬂ Bioactive; see,

e.gC, ORIt dLhe. Meﬁse’héml BT ERTRBS, ﬁ994)bepajiallyladdﬂassable parallel
fromany avail abl e  source, |ncludpng systemati ¢

solid phase o8 sobion phasedibrames Synthsi h%f@ Rmetiogs dratisinerdecpnvolution;

: d f o

RS i, NP RS )5 LB g sty

chﬁiﬁﬁkdéﬂﬂ@%&@ﬁd)? 01‘ hel blb]logrcyl ]mtﬁ‘a fepwivhlibnarst éppreaches are limited
i ncl udi.ng; Dbi braries; toid lLibrari

to priTiedTdes, WP dlecareloth SRR e &1 SICEFUR & PEAg, Rgo-peptide

feNiE3ardVEH confiRmBE PLdnde4MRGKRSMBrug Des. 12: 145,
oh&ﬁ?@?&i?gﬂfggyﬁ?an% ?o enf?hatlg dg%ﬁadatlon butlﬁhl%%
1998vert hel ess remai n bi oactive; see, e.g., Zuckermann

| 43
.[Olgtbb?eséﬁwgf/ggpgﬂm%n}e S/ 1{%& g}g éaggthgé’grgg%r% tt ablo glélé agent which

setveDhAEIRSE: a SURErBRLIOE thd CA@QYONRRMHdﬁrdt@ﬂ,Ud)ﬂ alfbﬁnatlvely, as a ligand
deconvol ution; the "one-bead one-conpound’ |Iibrary

havipg Hpg@ngaﬂingty e thet CATR 0B rAﬁ(}l PEtpigd g]ieﬁtgorgflfapwq, )phe bioactive

ro ogr a S
oo B AL 5 T8 820 dd QAIigR min ccics
polyipBitadek Ssolysabitagidés) Buclédiities bopolympieatizied s are .

appli cabl e to peptide, non-peptide oligomer or small

nol ecul e |ibraries of conmpoun s (Lain, Anticancer Drug

ed herein, the term

Sc%ﬁing}’ s In}';b?m’r’lseﬁggb g‘rz%p%ig&il %%ég'zt I ve agent which
[0 vesThs nﬂzlehﬂlmr pvileh shathdds cﬁfoscretehmgOASTZCmpomdﬁfor inhibitors of

o GKEL Yy S SSoaR  Hcitab A o DR RRA” Bpsidons

coﬁ‘x?ﬁ tﬁé‘%stbédﬁ%ﬁm&e TROBRIhoTRY sbRed@AY cOpAseédohBtdngdaliquots of
I y-occurring or synthetic conpounds, aim no

CAE2 ds AR@DIeyprepingies] spoplps ad@hend ab8,plviabiyeel fesfegorppounds, and
coBPulBe8ER S oSEAE Hh Uk 23 St RBE s or e

tes@fcoﬁ@bﬁﬁia gviti&sd sﬂﬁfﬁﬁﬁaﬂ dedresed Mdviebof emes@fon drhetivity of CAT2
or Al protein of screening for th

or pﬂfﬁﬁ hesdativeite aam@lewab .otheé RSt CRIBRIIS PhEFIatiE 1 @g}mtreated sample or
N h f [

co%%gl? %c :fé Iia[ Palﬁdﬂ%gl ad h%d&‘.f_ f@ﬁ@hlﬁ%&%ﬁ(}% r%g%lac}] By chlmlblmng a test

cofpophd® $J1t\hll thél CHE2 of ARGﬂI protelin tyd derdbysdetaromipog tigseif@ndf the test

conparing the expressi on of CAT2 in each of the
cogippaben the CAE? e ARG BifStther any of the test

Ofﬁgp ounds, RA@YbAGHRe ?IW%H@&{ ﬁrﬁlhﬁérl dfre@t%@ & agdhddey@reehing for test

ression or activity of ARGL relative to
cosmophdsscapiable cofcimedulam t}mohmdmgdsf 6AT2ebn ARG protein to a binding

pa?tgérr E? tcgr%blsn?n Jthe test compound, the CAT2 or ARG protein, and binding partner

together and determining whether binding of the binding partner and the CAT2 or ARGI

-

protein occurs. The test compound may be either small molecules or a biomolecule. As
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control sanple. In addition, nethods of screening may
be devised by conbining a test conpound with the CAT2
wonrosRE16pr ot ei n and t hereby deterni ning the ePCeaS20#/006470
the test conmpound on the CAT2 or ARGL protein. [0145]
In addition, the invention is further directed to a
discomdet dellowf, test campoungls ity Heguovidedfrpmumchsietapblibraries well known in
nodul ati ng the binding of CAT2 or ARGL protein to a
the gitndi ng partner, by conbining the test conpound, the
[Olz'ltiﬁ-r2 OthPRRhBILhE BompHFtidisNdk RereBRihf NYBf prét@ﬁeffnhﬁaﬁtors are also
determ ni ng whet her bindi ng of the binding partne
knosvmdintthe aGATSeeol. SAFI@lent DYast 980,38 L.uT,206.40fk 3@8%635, and 5, 877,007,

aund nma her. smal |l nol ecul es or a
Whlﬁ#’ P%O&B‘Préyed%ﬁreuh 0%6‘513%5’5/ 003164 PCT/ US2004/ 006470
[0141]5 C US S eehdabRVer (G2ST2 ©8 RGN dskprayiohe agtivityi debirddinmgmability are

varl ety of libraries well known in the art.
usefdl trer therepéwsivs cemppsilénms ozl thednxertion. s e et g mgkjblto s for CAT2-

e 855, 3080 91O g g B
confpoBifibné) @€ described herainebeldve.or por at ed herei n by

reference. [0147] Inhibitors of CAT2 or ARGL
expression, activity or binding ability are wuseful as

pns of the invention. One of the
ngwﬁ{ gﬁﬁ%%ksgﬁrg%%?@nedl ated arginine transport is
[0148]Si n&he Snwdntnonfprbvrﬂesr snefteyls né doodwatingt lighdlkroughput screening for

o 8 s B By AEBRLAT RIS ARG 1o on

emlh&i‘ﬁ%@ﬁt' M2 REAYD deRigABhRAEEYR Sscreemifll édvol@s combining test compounds
o] hroughput screening for test conpounds capabl e

andothe IO Doirt ARgiltmeteamndvde(cefﬁcg thexgifast ef bg tet Cemmunsiron the CAT2

T TN ———
ass&y%r%@ld NAFLIRRE (Miedafab2DericedRCarppSaiirgivaleaith)glet det TUYEL assay

the effect of the test conpound_on thl@gAT or ARGl
map borployedimeessirsel g AgtEVity, ahdigeussse beless or

LB BT SRR ond SRR APt ity

usellfig caiﬂbllﬁb.tl@s&aspreeﬁmyldﬁme stadp Ith:eyreat:tivuxymf a]sfﬁ&raltdgpds wif agtivating test
activit

compoyds-h$ e ﬁﬁ%oﬁfgﬁ;éfeﬁtﬁ%gisoﬁl@gg@%ﬁ 1 papRtet & doNer of assays may
neeﬁr {o H@%oﬁﬁ%urt‘é &9 defect ATRidRAtdnge Jfoco%‘fyhﬁg Mméshghims St Ad¥ariety of

the reactivity of different types of activating test
flueresgpacmbised Sichuigueshae wllﬁitnomgl inyhe atrand al@fqapable of high-throughput

flcltto di ct umber.. of. " ®
ol o S oo T n RN Sy RgEA b rer o
FREFENB6th HYyPacktart dhdtRinYen® To., M1 SCEN CEROBIRGORE" system may also
techniqués are well-known in the art and are capa

bl e
be @ﬁanhplgated lte dletghbbindingnaf teast cempewmls twitly g}@ch}ggpal components of the
screening for activity, including but not limted to ‘
thepgnedy %F FRET(r) (both by Packard Instrunent Co.,
[o1ser i d eBy c6hbinidd@stoApoRds Witls jet @AT 2rey ARGloprotein and determining

the binding activity between them, diagnostic analysis can be performed to elucidate the

coupling systems. Generic assays using a cytosensor microphysiometer may also be used to
measure metabolic activation, while changes in calcium mobilization can be detected by
using the fluorescence-based fcechniqués such as FLIPR@ (Molecular Devices Corp,

Sunnyvale, CA). In addition, the presence of apoptotic cells may be determined by the
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be mani pul ated to detect binding of test conpounds

Wi th individual conponents of the therapeutic target.
wOQABAP3IMBY conbi ni ng test conpounds with the CATR/US2004/006470

ARGL protein and determ ning the binding activity

between them diagnostic analysis can be performed to.
TUNELcissa, evitithe utildzes flaw gy toystants. dagat deec3-08k teyminjgpngting from

a cytopsensor Ju crophysi onet.er ( S . .
cleatafel i BEaTG S X WEBRY RpATRYE AT e RlobRa B6olts flelilly of functional
assdf'@ bivtll ZabivANNCAB £ ntkst BEtueld By cotbinagioh e screen and/or study the

| uor escence- based -techni ques such as FLIPR(r

reaqtivity efdifferemetyie o @givating Sesh spwRPRndsCA. onererabRflifepty the high-

th resen a i . . ;
R EAGR B ARERRIhsnf BRI SRR s
" techMAlHy Al provides byl e BIACOREP wyttemd eBacbref nbendiodsl AB, Uppsala,

termni resulting from cleavage ]/’\?;épgg)?om c DNA durin d
Swedsapt SlasmonAgeq,ERoNAIRR @calﬂéw}enas/ PMOP WG 18T Fxfited at a

i K 1ddt i ' ult of contact

e TR Ao B TARS O RipL ToY Borp Bt s ot
withliafsh@pnthetsyifece pihsnaot fesatanag caumss a change um the. refractoiedndex at the

enbodi nent, the. high- throughput. scrgeeni ng 'assay of, ..
surfie P L relAGTR MOrK LGP Jeot PBOFEIEeaT Bras Ry ontration at the
i i bAk8 GinMdirdrepBleMesOBEftides, lipids and
e Ryl Mo B P ATy S, v
polphaaotides)y aal sinescthe BIACOIRET senshresirfige fcare be finesigpalized to bind a

ves are .excited at net al/ | | gui d Inte e
Y B BAR bota RuTEh s Ceh DL OGopBunds can s
beg&gﬁﬁbﬁs}gﬁ, contact wth a sanple, the surface plasnon
resonance cau es a change in the refractive index at

[015He  Jberefre, Ithyemnventica mepyides e ighréhrovghpgesreing of test
ive : . 1t : ..

ol s FRRL SR E DSBS AR LIRR b o combiine

the pe§it @nifounde piid des CATI2poxi AR prageinyinuicigidliroughput assagls such as

si nce .t he Bl ACORE f » .
B G ORE oD PGB LS IER 35 GR Fve 38 efibiges highs throvghput

ass%%ﬁrgayc’ be qgﬁfeﬁttbﬁﬂ‘erﬁltf}é i ke R RIr € Blat BMAAD th&EAT2 or ARGI protein,

ounds can thus e acconplished. [0151] Therefore,
or slkeendtivelynto afentifyotestdmenfoundhivgifcht prevany bnding ef deri 4§22 or ARGI

of test . ¢ ounds fqr the ahilit o_.inhi bi t
profgin s, GAMEHRE R 2 Nprestea e ety uipk dee i gssavs may be
molifiRdt BSdet SRRSO WhdtheR skt tdompotdd &n BiRGliopgitiegitie IOAT2 or ARGI
hi gh-t hr oughput assays such as_ BI ACORE(r), or in
protdin or toschindiag paress 04 dwdyATS 9e ARLE! BRIEMLr) . I n
addi tion, high-throughput assays nmay be utilized to
identify specific factors that bind to the CAT2 or
Did¥Re%iPAREA n, or alternatively, to identify test
conpounds whi ch prevent bindi ng of the CAT2. or ,%E%Gl
[0152bt eidn texemplaryhethed) fonrdetesting Weﬁ%ﬁff{cetﬂg% or ARGI or
- r O e y . o o o .
polfhfedie HERAHE CATISY DG SANE oMl B L ffi Cobtaning 2
bioldygcaCadiaple froARGlest subjdcebmd contaading the bidlogirabsanipie withfa compound

the CAT2 or Al rotein. Diagnostic Assays .
or an agent capablre of Iﬁ(e-it%ctﬁ)ng the plrote1£r)1| orpo ynucﬁaoé&e @/ g., mRNA, genomic DNA)
that encodes CAT2 or ARGI such that the presence of CAT2 or ARG1 polynucleotide is

detected in the biological sample. An example agent for detecting mRNA or genomic DNA
corresponding to the CAT2 or ARG1 gene or CAT2 or ARGI protein is a labeled
polynucleotide probe capable of hybridizing to an CAT2 or ARGl mRNA or a genomic
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[0152] An exenplary nmethod for detecting the presence

of CAT2 or ARA@ or polynucl eotide encodi ng CAT2 or
WORGE/00s16a bi ol ogi cal sanpl e i nvol ves obt ai ni NGC&US2004/006470

bi ol ogi cal sanple froma test subject and contacting

t he biological sanple with a conmpound or an agent

o) 6 B MBS o i
An&btﬁiihpld‘tigent he dpteesigNCA Taf or QARG 1 QirotéinSls o bytibodly exdiiclo epecifically

is detected in the biological sanple. An exanple
recag@ms GAT2 geOBLliMGIHANA or genomi ¢ DNA  correspondi ng

[ﬂltasgl eﬂ‘he d;ﬁf%l%ﬁt% ass 9}‘?9@0 Rk Sl aflf\%e bRt OF é ression or

ynucl-eotide probe rldlm
activityaof CAAZ2ar ARGI mﬂxllbldoglaalgﬁngg} c Swh qmtlﬁcatlon is useful for
, 2005/ 003164 PCT US2004/ 006470 Sui t g

exqple e dPtRTpiRg thy REPRAETSIN 9k SSYPLlt of el rgndisage such as

astﬁi\'?é CCOPEd aREh@Ris. AhNBNRAGHBAS 5135 AsefHE FQCRaRRHILAT determine

Al proteins Is an anti body h specifically
thersewrgyn pfths itidiematory\ditasp fatawing eé[ttmbﬁt;] The

ay. | sa_be used_ t uantify th

[013 unt Q‘ﬁﬁ% 5@?%%8%&%}&1}1@}(?{% Pod%fé ;8 %ﬁap?? by, utilizing

pre?h&iag&i GRdgnSRIEPRits JufPrisiagniti feagabhOPrdte pSIghwleotideror antibody
exanple, to determne the progression or severity~ of

reagent; dﬁsplabmlah@m}l, ovhiehn sraysbe isonveniendlyhwagd, egppn ¢lrybcal settings to

dlaggr}(gs%'rl@eétts eﬁ%‘ B{tmg n?&g{ofl# cgtfélgl\f}grl y o? #Ergfa%matt)&r disease such as

asthinh] GOPBY aid/arthrgigase fol | owi ng treat nent. [0154] The
net hods descri bed herein may b perforned xa

[0155] Ut | T REOre pRBAEHABR AT HF538 b STHeh (12 % préssed may
be hée%tqgtt}é?c}ﬁg%rﬂfsﬂp Br %%&HQ 'a?sggé §&cAbePitréiROdY r eagent
erei n, | my b

escr , conveni ently used,
in clinical settings to diagnhose subjects

exh|b|t|n or fam history of an

DeFﬁ’W’F’ﬁ’f‘ﬁrﬁ?VSF@y %p ‘@e@@m%(%y ééyeaé%thrra COPD, and

[01&6] T i thi e [iO45ef d ﬁéﬁbsﬁﬁr ARG, RBYin¢&ltlont YIBE (Rbvities SatEhods for
I n"which CAT2 or A is expressed may be utilized in

detetreingdhe severity offandnfigmostary dissawmysychiasasthns & ORIP cang, arthritis by
oo BB 455 Bl Sk L TR o 5B AR o

or AR@/ #QEe mlil@&ﬁatfv@rto adedondamphofréha Iﬁ)ﬁﬁ@lrslafrmldlﬁr g@htrol sample.
inflammat ory di sease such as asthma, COPD

In sne rmbadimery, thesexmaessiog lvelargfl €AIR0M éx&%?lééhe two samples are
co%ﬁ%rgﬁ,t %@Mcr%gfm oflYaE | te&{)ﬁgﬁéﬁ) lin 36 k¢t ts%m}?lts indicates an

he sanpl e relative a seco
infmnﬁdtteryfdlmeasu@hrasraithma,tmOEDoancbmﬁrrtml sanple. In one

enbodi nent, the e SS|on e eI CAT2 RG
(0L, b cxip S iR anaRGH 5 A paidy cepsble of binding
to eﬁf’f?%gAI@fpr hREabdd, TRentiGsdy &aﬁr’fﬁlc% &Dﬁl ' e‘i'tﬁblecﬁre%ﬂy or indirectly,

annatory I sease such as ast
to adetactablie dabe]. OAﬁﬁl}od&esmaal’vplp@baganl off mpn@tém@&;t Angn@ﬁmtlbody, ora

ﬁagnerﬁ%%reofs (eagp , Fae% rbls)(d X’)Z‘i <hE %e usecf Hl %rmg‘labeled ” with regard to the

probe or antibody, is intended to encompass direct labeling of the probe or antibody by
coupling (i.e., physically linking) a detectable substance to the probe or antibody, as well as
indirect labeling of the probe orAantibody by reactivity with another reagent that is directly
labeled. Examples of indirect labeling include detection of a primary antibody using a

fluorescently-labeled secondary antibody and end-labeling of a DNA probe with biotin such
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to CAT2 or ARGL. In sone cases, the antibody can be
coupl ed, either directly or indirectly, to a
wdebwmoaish e | abel . Anti bodi es can be pol ycl onaPComUS2004/006470
nonocl onal . An intact antibody, or a fragnent thereof
(e.g., Fab or F(ab)2) can be used. The term "l abel ed,
thatnit tdm bee@ﬂctcded with mhorqs¢e@ﬁg-ldyelgiﬂtnepm§,d1n i 'The terman b@épgl@l sample”

enc ass di t I b
is 1@8{}& glnflplié gsuﬁmpgﬁ% él?(ﬁ}loiqgﬁ%f #8‘ (R éso&%%% %t{a‘rlb?gl%egyas well as
tissBEDTEAN GRA ULl BreRéRDRItRn ABEHjEQdY Thasis Vel dAéction method of the
indirect |abeling of the probé or antibody by
invemsat ¢ani bey usdd to gﬁmtr{éAT?- cagbRE1tIRBRNA, spraﬂyerneet ggnomic DNA in a
bloh)&cgs: ?a?rw}%;? ngilf \g%ll ésnzgzlnl{z Clp GA aepigl!ngfég z;l ﬁﬁjo%gﬁlmques for detection

of tAqu&SA:RthImmmcmeae@m&ahybrmizatm@mn@mszm hybridizations. In
end- | abel i ng of a obe with biotin such_ 44 WD

virpOloe Qs 6ot #mpw%ﬁﬁdi?ﬁmémhwlqdﬁ cBzYp dingied é‘@%‘@&osorbent
assa%s %LI@X@;%&&%'MQ‘LL %ﬁ% %cﬁ %ﬁ@l‘fé ?ﬂcﬂ nnﬁﬁﬁoﬁtﬁﬁé'ﬁbence. In vitro

e tlssues,
techilyhes faﬂdletbcttmlnaﬁi QA2 6i AR(BEi gmoinat BN A moluda Ssutbgem;hybridizations

[
RN TN A Y T T
D ARTHSCARE T be labeled
SSTIARD 680 G0, dob TRy b
withid raliGstive Inharher Whosei wesenfo andstegapibr in jansubject ¢an be detected by
t%§?$ ues f detection of CAT2 or ARGL nRNA i ncl ude
sta ﬂPezgatlons and in situ hybridizations. In

[01%B] ' O Ihecﬁle ren%&ﬁn&ﬁr thd i 816 bic@Nsagipl0didaial pASREEh m@l@bulekefrom the
enzyme |inked i runosor bent assays ( ELI SAs West er

tesbsubjest. iAtenpativebyeithsi bigtagigeh samplei cemeeatiny émlécul?%ffom the
vi tr.o. techni gue or. T Al
test it O DRRNTTHET DN SaIFn s R, e f T spect "8k one cxample, the
biofaHiéd amPleds altitswd samﬁletsbtmtaﬂeﬁcdrﬁ/Entﬂ@iaGEQtdammfrom CAlgect, e.g., a
or ARGL include introducing into a subject a |abeled
biopf.i - CAT2 or ARGL antibody. For exanple, the antibody
can be labeled wth a radioactive marker whose
presence and | ocation in a subject can be detected by
Pregmassiadskaysragi ng techni ques. [0158] I n one enbodi ment,

[0]{5&]6E bltﬁg? égﬁaﬂlsgetmrgﬁmdt @Om alc{)@qr%loc{aﬁ %lfn%gefu%%lutl ized Mo identity
suti@r.g?h%lﬁg'ar GPRkERLI dé‘i%ﬁ\lfﬁ ﬁ?h&ﬁﬁiaﬁ%nitbﬁimi%&@e dueB tas asthma, COPD,

ect Or genomc ecules fromthe test
and aﬂﬂmﬁtst that is assnsiatedawith ebertamé CAF 201 SR @ b EXprassifieor;astigity.

lﬂlsdﬁifgit S?’gﬁbeermlozeo t eit @r%gé’é’sh&%gs\éesn (t.it%sgﬂgé lggég%fugkggﬁeﬁfﬂ determine
whéitR# nQS"sthjedTEtcB@dbéi es@hiniteehenei Agaan (440t her ﬁ@:frﬂst,b eantagonist,
utilized to identi subj ects having aqr at risk
peptidoatimstingratein, rppptaci/ﬁmplymyc lgetiden swall spplpcule ofof frﬁ%ﬂmg candidate)
D. h
to %bg lp?eg\\%&? raéxi%ﬂrﬂéfgé}ag&nrg g(?lségg? %§S§)%Pcl't&{ %g%ﬁ&aﬁp AR or ARG

exﬂﬁ‘désﬁ&iﬁ bfRkgvity. heTHisp gihro §tdsent amsentiondpswidebarethedseifor determining
can be used to _determ a sub ct can, be

h
whether @i 810k §am beagfissty qg téeate%gw?tgd)@nggp %rn?%é%ﬂﬂr@patory disease

associated with increased CAT2 or ARG expression or activity.

[0161] Prognostic assays can be devised to determine whether a subject undergoing
treatment for an inflammatory disease has a poor outlook for long term survival or disease

progression. In one embodiment, prognosis can be determined shortly after diagnosis, i.e.,
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peptidom netic, protein, peptide, polynucleotide,

smal | nol ecul e, or other drug candidate) to treat or
wonesmotican i nfl ammatory di sease associ ated W POT/US2004/006470

aberrant CAT2 or ARGL expression or activity. Thus,

the present invention provides nethods for determ ning
withihet feer days s yj establislzing I66A B bEARlG/ledﬂgprQsﬁl@atm@IﬁW phdiferent stages

Oftﬁ%E{Hé for an |an mmtoritﬁﬂﬁgg? %es ?zjlnssocls\%/lfo ya&ﬂf@?%aﬁemergeto

correld8 Q%ﬁicﬁla@%&ﬁﬁ@sﬁ@ Prdifle 46 @& Med OikdicddraMe pybreprbgtosis. The
a subject undergoin treatment for an inflammtory

progiiasisasay than ba upsbiio dstiise 6 GROTE GESIEEHYF FRAMPRIIOZEN anérenhance the
S ress nbodi ment, prognosis can
Tk E %@?@Pﬂg S%‘ﬁvd}@ apd “frétu%?n ‘agnosi s, i e., 45 WO
2005/ 003164 PCT/ USZOO4/ 006470 within a few days. By
establ i shing CAT2 or ARGl expression profiles of
Detggtidnenf érenetie 4b@gtions the inflanmatory di sease, from
[Olgﬂget Tth? it oﬂl?egiﬁ%ntﬁ)ﬂ cgff Qfsﬁ W28k Rt geﬂ'@m alteratlons in the
correlate a expressi oR prof
CAlQ drm‘RGai%eﬁe thérkley détemdmnfg il a jec’pwdxgrths alered igene 1s at risk for

th b d. .
e AR TRt AN AREan (A T2 PF A hEYTgror polymcleotide
ex (%ngynt ?ﬁ %aﬁ&' EbYEmARIMEh ORI 1ﬁ£iudep§ét€&fﬂ Ofh szfample of cells from

terations |0162] The nethods of &h
thelsnb;euﬂ; |thmpmaencalcxcablserlsrseﬁ & gerbtic @dﬁer@l@neﬂlﬁt&ﬁel‘lz@d by at least one

a1 AR PRS0 T SRS B LB e govssion of

the fd:ﬁ*rzf &r ARGAMBEE:. C Ik akhfibieZ @tlcbenktey amtmmgcdnabe @Rtected by
or Al act ivity or polynucleotid

asceléammestbc @mstelnne ohrey leasbcak afnihs, fOHﬁ\él%eth&LeUPﬁcqfu‘a@ or more

nucg?oéﬁ @g % ?g& L galg §|2b %dtlirtlfgg]eorf;o?lg ot URb:E Huciebifes to the

CA(mafra&RGﬂl g”eﬁé By subkstifueias tof @ne or ahdre rrﬁlbleotide&f éfemeucmjrz or ARGI
the integrity of the CAT2 or_ ARGL ene (?
genghéd) phroraqserad SpasRmasmentil thaf p?& Lé%ﬁlée Plteration in the

levgl Iléﬂ sset?%? R MEhiGipRbE He A‘? g ?*%&Fﬁnpﬂlodlﬁcatlon
féast one o

ascertalrning the existence o
of theld AN aigARG) gdat,etucloas of the neet}mlatmmrmttenmzﬂ tho gémhmzic DNA; 7) the

from the CAT, A addi ti f
PreseR b gs P A B el Sl A R P a2 o
AR@{I %éﬁ h@)’ ndHvavﬁdnw‘é RO4 d832 o ARG, %Efﬂené 1ARGE theJEAE?2 or ARGI

ronosomal " rearrangenent of the CAT2 or ARGL
gegerrad 5)) alapprogtintenpost-trahelational emO@ﬁC%thiiieQE yE2 ®NARGL.  As

AT R N T —
detB&RIn3\BfakiBNs MAhé EAT2dr Alh@l @end m\@:xahﬂ;arﬁ Dioldatral sample is a blood

presence of a non-wld-ty splicing pattern of a
sanpiile isoldrst byrponventiomabmpgs %m@ﬁ%bJes&Tz or ARGl gene; 8)

[OI%EE Vg&#gce%ﬂhﬁﬁ)\éﬁ meg'\stdeQ%pt@gGaf tl?e) aftbdafibh Cln%ﬁés @fe use of a

propriate

prog@@hnieg ﬁg@ Ealtyhﬂfh’sb cmiﬂ irédctiai (RIEIR)) ﬁuéﬁﬂaﬁknohorm or RACE PCR, or,
escri be

e e e e S35 D L5 IR Sl b et
detgéthegrﬁﬁlgcg:l[ﬂﬁaﬂ&stlﬁ f’ne%ﬁ-l% ot Ag@g&ﬁ N&hisinENREMBAPIYIude the steps of

e 1s a
collecting a sample of cells from a subject, isolating a polynucleotide (e.g., genomic,

mRNA or both) from the cells of the sample, contacting the polynucleotide sample with one
or more primers which specifically hybridize to the CAT2 or ARG1 gene under conditions
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sanpl e isol ated by conventional neans from a subject.
[0163] In certain enbodi nents, detection of the

wabhowriasicon i nvol ves the use of a probe/ pri mePCTuS2004/006470
pol ynerase chain reaction (PCR), such as anchor PCR or
RACE PCR, or, alternatively, in a ligation chain

such @€ hiyBRdiza{eR) and Aifplifidatieh oBftheoiadl? aAROE geme diffprésent) occurs,
detecting point nutations in the CAT2 or ARGL gene. :

and Tietesting theopreseane onebssaee ehan smphificason peefuch &fid%@?cang the size of

sanplke of cells fro l£C b sQl.at i .
the ARPDGuRl ot ot JOhBaBlig i Fenaha POhRL Byl It i paderstood
thatCRCRSaiffort DERS &P b desirubBe td nge aber prdliginary emhpléfécation step in
sangle with one or pore primers which specific%ll .
conrupBHonIik 4B of e eSS USAG ARG FRHGDs ABIE B Berein.

VWO . : 0 .13l : o
B
trang&iyeiophll appdifiemtion oystems, Q-Butal Rigtlieste] ngy thy pthes grotymucleotide

or_ absence_ of %g a Iifigg{ion rogﬁc%, or ggt cti% 1 .
amplfication, ngthod.,; loﬁ% bW id@ﬁc‘ggrb e le, 3P ﬁ‘g oo gu es using
tecltl@lek Lthotwd @ thed §0Ki1P 3MleCrt. | Thdse deREESS bdRthes afdiseful for

and/or LCR may be desirable to use as a i
the pletdetion refr yolsmpliédtide amblsaulss 6f sheh na@equlpsceteoproggnthin very low
ny of the techniques used for detecting nutations
MURESEri bed herein. [0164] Alternative anplification
[016%)t NOgS ah NeHAAVe SAIbbd Rt AinDRE ofE GHIERCEATE P ARG10gene from a

transcriptional anplification system Q Beta
sampip 4Lk agre be ddentifipd dynalieraiiong iu epsidntioneenzymg| qleavagy pafferns. For

net haod, f ol | e ' P :
exaffic strele? gif NE IR ar i) el ARl bsted with one
or lord lredtActidie eaddnuclbhese adét adran kafthnszesanre dsefmined by gel

for the detection of ,égol ynugl Eoti de nol ecul eg}fi f such d
eleqtiopbergsis sng comprrede nbiffererres yo Fagmept e Sizep PEEkgen mple an

A L LHRAS | 2 uld of

conffl P2 R nEGR, 7 the ofHbRLDRES NaleDfor B of sequence
speeéifficetibddyars ¢am bestseicto seorenfoy nibe chresenag eofpspecidion sutations by

For exanpl e,. sanples and control DNA are isol ated,
devglogmens @ggisdﬁo '%?M)cféa?ﬂ‘i‘ﬁfe%t?ed with one or nore

[01665T ' T TR BdANMGHEaRAStC Afithtiohd GAERY CABNIEN ARG gene can be
are determ ned by gel el ectrophoresis and conpar ed.

ideifidddryeindeistizing 4 samgplersnd cengelipodynuelsotidasnegn DRyor KNA, to high

and control. .DNA indi.cat tations | h :
deny gt conpyninh undPoC B oMbl b BedrieleBias 3RS, B examplc,
genBfic wiRAiohd i1$ aRr €A or ARG pigese ebeidestfkal fni twvo-dimensional arrays
mut ati ons by devel opnent or |oss of a ribozyne
congining dight asnewted DN éarobes. Fhdly, a Wiy gy Wadigalionpergqf probes can be
i : ne i Ll
e 3o EETE AR AR DRt R B chanes
bet@egh the [SblfueacesYAnaltiag hingdr ardgsn of seguentiahyseriappingi probey. This step
hundr eds .or thousands of . oligonucl eoti des %robes. For ... .
allowyshe Identifigtion ol o Putations: {ASSHR 1RO WeH DXREFCYKHybridization
199 08! i itk ¥Yssing smaller, specialized
o D RIORE T Pt Rali of SRR PRRIcRS L3 ing smalle, specialce
probé mahyshydmplemeatbiyote @l vajants opmotatiencdetedsed. Each mutation array is

composed of parallel probe sets, one complementary to the wild-type gene and the other

complementary to the mutant gene.
[0167] In yet another embodiment, any of a variety of sequencing reactions known in

the art can be used to directly sequence the CAT2 or ARG1 gene and detect mutations by
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used to scan through long stretches of DNA in a sanple
and control to identify base changes between the
weeosimsws by naking |inear arrays of sequenti BCT/US2004/006470
over |l appi ng probes. This step allows the
identification of point nmutations. This step is
confpatihg Wedsdayiertcesethe sarylbIC AT at ARG geneayith Ittt catespasiing wild-

the characterlzathn f specific tlons by us|
type feqntiol), segyenseal ily dy alsgr 6@86%?‘@59%&@ Heht Gy by B automated

seqﬁ‘érlcm;gaﬁo@é&ﬁesoéam ﬁ#lh&'alswﬁ&{ ?Eltf&%mgefﬁ@ dfﬂghé‘étic%says including
arra conposed of parall probe sets, one
sequarpigehyembsrspedtondmy. wi | d-type gene and t he ot her

conpl nt ar o.th t ant ne. 6 e .
016810t 1SRG BORR Aor Setringy R 4t Jio CATE ARG gene include
" methB@C Qﬂfchkﬁ}@%uér{] ﬁoﬁpﬁeaﬁfage G2enthRs UsIGkot detdtk l’nﬁ@rhbt)thed bases in

sequence th ARGl gene and detect mnutations

RNA?RM@ Qﬂ%ﬂ@@iﬁ&%ﬁd@&?ﬂ@@ 0 al.c Srifsaed, righ Ot 1742, 1385) In
aengy GRS By PR B oo SReneidnd Bigoduptencs by

hybMdsAng QRbERR) H1eA &h aJNAnyor@émm tHel @il t915e a@AmrmreARGl gene
sequenci ng procedures can be_ ut] l'i zed. when, perfor él%edouble

sequ¢nse mlﬁgwm@tnaély asa RNA qe DI abtaingd Jirema tisgrespm
straﬁ.ﬁ?cg g)?etsra%e ( egt]e%qa}? Gk ﬁgle\ﬁrﬂl@ﬂ %1496 glggl%csttﬂaﬁ%ed regl_.ons of the

ene 1 nc

duph @dhmlf QIiHBCHXhSD rdukrtonbask q&magﬂsmgelmssbetweersdtb tantrol and sample
det ect mi smat ched bas

strands- e ol Upstancss RN oK Sl gqxes cag) grf&e@tedzxgﬁ ?gﬁése and DNA/DNA
hyb]rﬁ@ @eatehnmﬂggp?lﬁéﬂeasettg %n%atfcﬁﬁ? Gigaak'tethefmlslﬁht%ﬁ&i feBions. In other

eavage' starts by providi ng heterodupl exes by
embg(hihledﬂs,zelﬁlgr DINgoBINE pr RNA/DNADiplexnstcan he freathd with hydroxylamine

o S St oA i SO Bt B b, e

d1gg§f<'>*ﬂ| & th%trhﬁﬁﬁ%e&j WEYi61<C $hed FeRultin@ath 8@rivl Ishthallil sgméd by size on
whi ch cl eaves singl e- stranded regi ons of the

denahirizig poilydordatnidle aslsctordstenming thajsite of Sriatione sInkS’élP\%@ﬁdlment the
RSP B RO AR, 1, e, o O

o 0B e 0 skt s s
moe PrREFiNNN DRI RRUSTIRAGRCR e BisS & dopiesFed oD fro-called
«pRsd ﬁﬁ%}é @1?”0% énz%@%)ﬁfg gﬁ‘ﬂgﬁxée)gfenﬁnﬁ)r"\i&&tlﬁg R&A! Hhfiing point

I'n or i'gest”m I ons
muttitioas tin OQATE of ARG sDhiAchetdained) ifions sampies oésells | Agr example, the

miepatry phls o Qe e? Rk e o and ARG By pycomvase
fro*‘rf%@]?’«g &g@gda/@ Mot G/PGnis@BRhED! A%IQF 6B e&@fiplRE embodiment, a

etection. [0169] In stil anot her
probatbastidnenthe GAE2 of Aﬂ?ﬁlcgﬁml seawnge, e gaefibhtypaklichsorohBG1 gene

RTINS N R

tre4t6@Rbith awxrﬁﬁﬁa}na'tdh fphik Ragyrhy, Sérﬁlnmefdléavdgé eriduotg, #ruhy, can be
mappi ng point nutations in CAT2 or ARGL

c DNAs
detotstaifromnl clactiopleinpis proterols r Ithe liker Iseaden example U.S. Patent No.
5,459,039.

[0170] In other embodiments, alterations in electrophoretic mobility will be used to

- identify mutations in the CAT2 or ARG1 gene. For example, single strand conformation

polymorphism (SSCP) may be used to detect differences in electrophoretic mobility
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mutY enzynme of E. coli cleaves A at G A m smatches and
the thym di ne DNA gl ycosylase from HelLa cells cl eaves

wO 205/088164 M smat ches. Accordi ng to an exenpl ar pCT/US2004/006470
enbodi nent, a probe based on the CAT2 or ARA gene
sequence, e.g., a wld-type CAT2 or ARGA gene

betwenuentast, andswvibd-typie diokauicteotiddNSingle-stransied %hMA;frmaf@fs of sample

f t | . The..dupl ' ;
andrgrpgtlrnlc]g?@&ff 855%#@6&%!%%5@%;) \Evﬁfe(belc egg%egig‘itngg%l%xfg? é(?reﬂg}ﬁre. The
seciHidry GRIRE of dRicRCitRMdE pBIyRLEEstdRPRariesicomling s sdgaence. The

or the like. See, for exanple, U S. Patent No. ,
restings gli@aton fnodlg@topharesic epbikiytrnables thesdetegtionrofi SRS fipgle base

el ectrophoretd c_nobi lity, will . he i '
chaﬂ%ﬁ_ atﬁlirhgnﬁg\r% rJ{alggle Elagrb%elege%fé %1 %t%&’ ev;/(fgl}gg{lﬁeé’lé&’ probes. The
sen§ti{‘ﬂigL Bf Se B4l fapierdMbhad bypadiyg BN i(thef BBGPPN2gyintehich the
used to detect differences in el ectrophoretjc nobi Ic“ﬁ
secarglapDSPOYBE 09 31548 smmm@@hmwose%%eﬁ PRt %}H{’O iment, the
and_w [ ; [
o 0 T R DLOUSLEC I (5 A5 LoQIEGatA necropin
moROU¥NUE ieobdsitest dtianpesiim dlevtatphoretc anbility| (Bweul et al., Trends Genet.
fenature. The secondary structure of single-stranded '
7:5pel§Hcl eot i des varies according to sequence. The

[012 ﬁs ul E}tgth%lo'('t}‘ge{i h{Rirhéht 8he RoveRBAT it hEtaiPSH WilllMtype fragments in

abl es ection of even a single base change.

polydveylmivAlef pelgnemtzningya tgradiaise b dlenaturant de tasspygfl t yping denaturing

|, abel robes. . T ensihti v f t :
s P o T PG ke PR e D
wilPEEABGIREY tSinstelthit st ddes KBt eongR@slytdengiute) far exbapieby adding a GC
sequence. In one enbodi nent, the subject netho

d
clampi ofi zﬂgoximatqu)d@pbpxofahighygeplgng @(}@Ig rBNA by PCR. In'a further

bl e- st d . . . i . .
embHReSh, e APRELrL EARIP L il BabF b & UePRuLg gRRert to idenity
diffErepbsksin @@ siobility oBedhtrol 28d pampple DNA (Roseyibsuraand Reissner, Biophys.

enbodi nent the novenent of nutant or wld-type
Ch«fm-a?g(?ﬁéhysﬁ?’i K80l yacryl ani de gel s containing a ‘
| I d ' h
[Olg?g di ;ﬁ%mgfeqs%g{bg%# rt%cglklgiugg ?tzisc(ﬁYe%Qn %b{}‘lﬁ gﬁﬁi’cﬁin’é 1iild§ﬂ(lije§ ggt are not
lim@tsd ttbe setedthvedolidonaniabidd $iybibization; |selebiévenpaiptifieationg or selective

' that jt d . . . .
pra POy TRIGAGHIS QUESU I PSSt Bori B pvhich the
m@ﬁ% Egi&@ﬂfoﬁ% t1 08 d Fentrhlfh aFMhdYhyBERizeli N8 thigbt DAA under conditions

; Iment, "a tenperature gradient is used in place of
whichdrenatt ybridizaficderdyiif a perfese matdhyis fonnds yadlrca ¢l fracndarl. Acad.

scifiBds ) 6549, SRRLL ©'suff neR TBrAaC e SARRGARAY BeBbridized 0 PCR
amBEAIPIEft Of a lufifer bEEITRE Y @sutitiuns delie@thé bliggmiclebtides are attached
mut ati ons i nclude, but are not Ilimted to, selective

to e hylonidizing sanehsans,and kybsidized withdaheled taggst DNA. -

lifjcati o] S| EVe : e Yol
B
sel¥dtive hPCReamishfiswionuinay i b ussd pih acajinction reith ytharidsteite mvention.

hybri di zed to_ target D@Aund condj.ti ons :
Olig%nuclcotides used as p%mers or specge 1c ampﬂhcation may carry the mutation of

interest in the center of the molecule (so that amplification depends on differential
hybridization) or at the extreme 3’ end of one primer where, under appropriate conditions,
mismatch can prevent or reduce polymefas,e extension.: In addition, it may be desirable to

introduce a novel restriction site in the region of the mutation to create cleavage-based
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whi ch permt hybridization only if a perfect match is
found (Saiki et al., Proc. Natl. Acad. Sci. USA, 86:
w62813/001989) . Such al |l el e-specific oligonucl eoPCUES2@1006470
hybridized to PCR anplified target or a nunber of
di fferent nutati ons when the oligonucleotides are
ibAC ok 4R le R o ARENE LI Rp 1 8MALIBY Bialy Also®@ performed
dete%hﬁ)ﬁ. ngg?decgpa?gatggetﬁﬁ [c)kll%lﬁ [eg%(?)s] Al ternatively, y i P .
usirg) Teq digayeefuir fampldivptiort. i datshen cassshhgationywihpedyr gapedthere is a

n selective P Jfication. be used j
per’%ﬁ‘i’]‘jﬂa’i‘fh@? h}? %Me{l&gf ﬁagpajl ﬁ%qugme @ﬁk}gg%tl %oﬁs_sﬂise. tg.dePect the presence of a
knoWn H8RAHEN 8O ipdESic URE By Rsokitg BB frédensp@cibbénte of amplification.
anplification may carry the nutati'on of interest in
the center of the nolecule (so that anplification
. depends_..on dif.f epenti . hybridi zation) or at the
MO’é@?‘FW'&%@ﬁ S‘g’ﬁ’a”%@ lﬁ‘é%rf‘flgrer where, under appropriate
[0199ndi N &fring Nihs Naflaénceasf ppenten(t/gar drugslusmalpahylearles eproteins,
extension. In addition, it rra%éb desirable to i oy i
nucieetidesl arethy expression &5 petivity oh Ly k08 Ptcﬁecffneé? gRplipd not only in

v 0 SR BB el s of nagns

" detentihel b3t edscrdening nssagy bai desenitizeid hemeint 4o adgetdasé daATdnor ARGI

may. al so he_ perforned using T li for. . .
exPRIRBIOR PISHRIR v olsy AF SRR remlald CA Ty ARV ATIvitge e begppitored in
clididal HRGS 6f bibidits B@EHiBES RS @ATERR ARG eefbredsid) grdiein levels, or

sequence naking it possible to detect the presence of |
up-segulanainBATOtat ARG ativitys pbrivchceligicak trings, (tap RimHepsfogror activity of

e pr nce or absepce,of i ficafj ' N
caizd s B B otsef AR Cire Py 2TEG BieSAPRIs R pARRLEP kRS
[0178f | ugns exafnpRyadt Sudyehi offdtues agan®lon BITRC WreARG1-associated
proteins, nucleotides) on the expression or activity H
darm‘ge(jAﬁ chniog@criak 0811%) Qa@b9!1$cg@;eqi, &nd &H}I@ prﬁpayg%gp@ aa@lﬁéed for the
o SR LBy RGP ol LS oG 2ERI 8o qamitid by
NoRBéraeslbNghalgs R T-RERg €neChipl dreTajnmnt anatisisy sadescildherein, or

or ARGL. expressiaon, proteiﬂ | evyel s, orddﬁv\m-re%#lhgte thod
alteppatively DARERASHIR (e IoBHnOhBIfER; RIBMEd; RY Qe o ) methods as
deskfib& Ferh 5111& ﬁgésiriﬁ%( metllbiély 8f AG4§ T CATSATARG 1 Alsthis way, the

expressi oh, otein Tevels, or ‘up-regulated CAT2 or
gendREpreasibn kivelcanlservsas b redd-outcimdicativadithe physielrgicelgssponse of the

or activity, of _CAT2 or ARGL can be us as a
ceytn . i ”AfeorsiBElSHBRTEIE o At Ty b5 ey kg treatment and
at VePibhopoifiR! dugin@Mhithent 6 thé uivitina vati @e fag;ﬂft._ agents on

CAT2-" or ARGl-associated damage in a clinical trial, |
[0156] | s Toame lsmbiodishent.dbe aregeraveptiop preddesfamaihar Jorggonitoring the

for the .levels, of expressi of T2 0 . Th . ST
ofrQgres of aes i p LRGP Andeeh{ ek ' Bifict Fepticomimeic
prodh ! fgkide PdymrRRliNe i smallRholRERe, Geowahipgrdandidate Tagmified by the
anal ysis as descri bed herein, or altern%t i,vel

: | y b .. .
ScrARaR RISAYS S99ERRcRARILMCBIOHIELADR S5P8 @ (PG Agrspdminisiration
sary

t he t hods;.. SEIi - 0] '

055 B 1050 LB 8 Bl iy e vt o

exﬁé%ﬁ:brﬁdﬂ)ﬂhe s:s%mwﬁll AR;SI pra'lfeirs_er nrfRNi& i theelavd—a?uﬁnistration slample; (iii)
i ndi cative of the physiological respopse.of tFk el.l s

obigigingencefaRere pRgc RN IRgPYOr taRles BRBARS Siscky @ﬁ?&?ﬁ‘?b‘ég the level

of S & ARl ARt CAAEURED Protein or mRNA in the post-administration

samples; (v) comparing the level of expression or activity of the CAT2 or ARG12 protein or

=

mRNA in the pre-administration sample with the level of expression or activity of the
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at various points during treatnent of the individual
wth the agent. [0176] In one enbodi nent, the present
wonvesmosiem provides a nethod for nonitoring theCT/US2004/006470
effecti veness of treatnent of a subject with an agent
(e.g., an antagonist, peptidomnetic, protein,
CA’D?;[MIAJIEGI pebteiniof emRNdethespmt-hdmmhmume sampleooth samplesicend (Vi)

dent f
e i o 1 B e S BBy prappy s
adnﬁm%ﬁlo%ddﬁ thé SE&R B be ée%ﬁ%ls td iR SkEREIn G dcBkity Of CAT2 or

admnistration of the agent; (ii) detecting the |evel
ARGﬂ toelmghes ivels thﬁntde@eccedrz eortOAdmeq@v: dheieffeetivanppgaof dhe agent.
Accrcmi ]é£ B)e m n| gz&algp h! ex Tessi lté %g Ugcﬂg%/?ﬁgy BE used as

an {ﬂch)atdi‘e&ieﬁid Eﬂ‘eéth)%néﬁVﬁﬁ an Oefgeﬁ% FHv%ﬁSmOﬂleoﬁbsaﬁdd wf tan observable
the CAT2 or ARGL protein or nRNA in the

phepafgpicaeipniest rati on sanples; (v) conparing the level
of expression or activity of the CAT2 or ARGL2 protein
or NMRNA in the pre-admnistration sanple with the

MethBdCdf Tobateepy €ssion or activity of the 50 WO
2005/ 003164 PCT/ US2004/ %6470 CAT2 rotein or

ARGL
e AR ot Souin ATl A5 bkl s o
treaél}{%ll su@leéteart 190 férglﬁls@épgbm t%tc{r%ﬁd[g‘ﬁas fwign ﬁﬂﬁﬁﬁnét@ryt(ﬁ?ease such

accord or exanpl e ecreased
as aaﬂhmao Cﬂﬁmtdsmnammttsmlda“gannatmiwrﬁmtlde é)Vlrtlatﬂgerd to both prophylactic

i ncrease express r activit
andy (BgRRBR o R0 ot TERBEs Gl (Heahori, iy SR8 gLl tailored or
mocﬁﬂa@ Ctﬂagéatf‘ ess RhowlR8e@96kthined AGOH dth@g fle?d SHE hpldimacogenomics.

nmbodi ment, CAT2 or ARGL expression or activity may be
“Phaswog@lormcs, ndivsed berept, intladesf the cpplieatieasofogengmios technologies

ent even i-n the a nce of a
sucf g et st A4 SRE e, AR HERE KRR amgivsiy do droas in
clinfda€a&Rlopnibne Rhd o therratkete Mberspbafiballyt tRhytnariftrs thimiudy of how
therapeutic nethods of treating a subject a

a sybigct’s pigneseaterprine his Qg %F%@ﬁ’@f@é& AfRug: (ﬁﬂ’sl %&% ‘tug response
SRR GUE P, GRG0 rovis

methbds fdrenitgpaigt drc indititeds p:rbph)ﬂaﬂltcrmrthﬁrapmﬂic treagmemtewitls CAT2 or

AR GBS s b R RO e GreoBse LeRDhgAermcs allows

fEsubjects who will
B o A
mostehtmeﬁ’c ﬂngl, tlst tagaitraerntcad igerveid treatnmnt] of swieelx prhws wilbgxperience
an si. s clinical devel opnent and on the
tox fdae g%%%lflcally, the termrefers the study
of how a subject S genes determ ne his or her
response to a drug (e.g., a subject's "drug response
Proph@ladio/ethods " dr ug response genotype"). Thus, another

18P b G M, Yo BB D g AT o ARG

relaitéa‘??ﬁtﬂﬁglinld/\fpwte@ég— an QF subfREbydiingt@ing ®Cther siibjtgt lan agent that
i ndi vidual's drug respanse. Pharmacogenonics

mogilpighSATR @IARPE |eéﬂe§ﬁ1°fb‘l’ify@ﬂ&%n to target
[01\'7“51;’ f’ YRk Gt Bk F1ehaREAthinGtory GREITEWush b asthBh &FhiSh W asociated

with aberrant CAT2 or ARG1 expression or activity can be identified by, for example, any

or a combination of diagnostic or prognostic assays as described herein.
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nost benefit fromthe treatnent and to avoid treatnent
of subjects who will experience toxic drug-related
weids/oesfeect s. Prophyl actic Methods [0178] | n BA®US2004/006470
aspect, the invention provides a nethod for preventing
CAT2- or ARG - rel ated pathogenic processes in a
[0180]bj eAtinhipisaatiinnds praphylacic aent sabjoseur pricragehe manifestation of

dul
oy 3 RS R S Sl o
dlséa§é RBRevatitidcdt, hiferARRRE, Abfled M ftprabrktiant D@ﬁé'rﬁh@g on the type of

expression or activity can be rdentified by, fo
CA& a0 ARG lanperracy alecd lyon mpdulptigm eytside @he hormal standard

s LA RHOERE BLET A8 R

anti0 €A PEONRGEG B ahiiEodg SﬁCA(IarerﬂCKGE aptiseDke p@lyhﬁkﬂeotlde for example
mani f estation of synptons charadteristic

canj hecwssdsfer treating the suiRiset. plBe GPArORYRF AESPOFAR éeu dffeppiged based on
t ' ented or, alternatively, delayed
Screleﬁl%rgtagéa ga§&8§§d g‘%g%De endi ng on the type of CAT2 or
ARGL aberrancy (e.qg., typl cally a nodul ati on outside
t he nor nal standard devi ation), .a CAT2 or ARG 1
7quﬂﬂﬂﬁ€A6¥%¥@in CAT2 or ARGL protein antagonist agent,
[01?1{} Atoter %E ecfBEhe Hﬁgﬁ/ geﬂimgytg M@hodiS#lmodulating CAT2 or
nti sense p ynucl eot | for exanple, can be use
ARr ptateiat expgessioa su lcqcamty foh dheqapmmr patp@S%SgenAcmdmﬂé' in an

de erm reenin a scr b
exey Fboenas e BB S8 G500 i Ras ks coppee s e
w1tﬁ Qﬁ a%éh\f QR i bIREC A RD RS ARG INBLh@ERNr o Bt hdkd 0thEAdRities of the
protein expression or activity for

CA{FB or ARGt protgnpgosieted wigcbe gethg Ay, agert that medwatps GAT2 or ARGI2
exprﬁélgp\?gg%é%lﬁtag ncéanabaeg I 4 ergeHP ésh egcr%edtﬂé‘?etlh rh:]ﬁg? Lig Bolynucleotide,
a pbRPéfides oﬁé«%ly&ﬁcdﬁ&@e exidtesiliyoecuringnarger molsceleodf thti€€AT2 or

activities of the CAT2 or ARG& protei n assqci at ed
ARG limoteie(ced 3 CAAR agbRE ] pretem BiiTalt BLTeepbion o RCEAT? o anti-

ARgﬁpJn‘Eﬁgégp } CATP Bloﬁr?A%Cﬁ;ﬂg&giﬁp% : 15*9 o@tl@&ﬁﬁﬁetﬁsof a CAT2 or an

d herein, suc ucl’e

AR proept antiggonist. or mhémﬁmﬁdnmidmd inorganic molecule.
naturally-ocgurrin et ul e of the CAT2 e
01RRlGL rstemaotiatog; Theliouioan BY PREGEH BB dhatt %C{f%m%??e“ng the
ageh? "E@Qat QﬁF\@c]s‘e::Lct)"m ROheCARE Iﬁ}éseﬁf‘tlﬁ\?enﬁa@]préﬂﬂé@whoc@ @%T@atmg an

protein antagoni st, a peptidom netic of
mdmmﬂ draga«psedmcmOrpatmsbufm amm@gmmaéttry digeasst ¢haracseyized by enhanced

ex o gﬁg;g a %gl?n]téﬁ);m Uﬁﬁég 8} k)glsg%bodlt}ﬁgrﬁ the metlg)d involves

adlﬁi'ﬁfﬁ'téﬂn%ta@f Agéﬁt tde, aragdht idedtified bY) aeﬁ:fréenm‘gsas‘sayc Beschb&l herein) or
present i nvention provides nethods of treating an

combidatidndofganisatheb dednwrgatey Cat 1% psIGR@} egpression or activity. The
f ] t d
ol IR it b TSRS S LG R P URRAEE Ly e ntammacory

disegpodi nent, the net hod i nvol ves

Pharmacogenomics ‘
[0183] In conjunction with treatment for inflammatory diseases, such as asthma, COPD,
- and arthritis, using a CAT2 or ARG1 modulator, pharmacogenomics (i.e., the study of the

relationship between an individual’s genotype and that individual’s response to a foreign
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adm ni stering an agent (e.g., an agent identified by a
screeni ng assay descri bed herein) or conbination of
wagerste3tslhat down-regul ates CAT2 or ARGL expr eBETMIS2A/006470
activity. The treatnment may further be localized to
the tissues or cells affected by the inflamuatory
corﬁ’}%o?lﬁa%? erPé? M ALARGABIAS DiFBBeds ih it adligMCI T tRdtapdulits can lead
treatnment Tor “i nfl ammat ory di seases, such as asthnm,
to GOPB, toxaity arthbrapeitis, failgteny alteyine ther relyticn hesueanadese, and blood

har naco om.cs (i,e., . the .study of.the o
corR e B S i PrEsTRRIE ol RiPs LRl TEbg G B, g linicien may
consfidt k& 'iivi'%d MﬁbWEd%@S@&ﬁﬁﬁdt @n ardl®fasi Ofhaddad¥@enomics studies in

2005/ 003164 PCT/ US2004/ 006470 conpound or drug) nmay _ |
detpraninipgsthedies do admfrisgereh CAT2 of #eARGD| MedHlgpr as well as tailoring the

t herapeutics . b
oo REIEDRID o Neb Bl LRI R St gt
[0189p€e @ndriidcogehontiondents mathi ddinically tsignifidaat hereditoaygivasbtigns in the

active drug. Thus, a physjcian or clinician m

g , | Yy
Tespasg it EFUs SR 9 Rt it AigRo IR eaPoFaleActgR i affected persons.
e : . i .
i SEAESOEPORL 7 ROy SASIMOH Rt Gt
coriditidng tiangmitteé as d emalpefaatodAlteringttbe wpp diugs actegyi e body (altered drug

treatment, wwth .the CAT2 or ARC 3:II ulator. [0184
AcHoRA PhETIsHE ﬁaﬁkﬁﬂegnsg*@w@}%ﬁ({ 1 SRR LT JIGTgnF MEfpe body acts on
dru%? (Rddalye ¥RIAb8liiR) STHSRe bR@mat SRS CondRidiE BaP oL eftlier as rare
tered drug disposition and abnormal action in
gerztif ed¢feds par soneaturallyrogeraing| polymernhyssess oFor example, glucose-6-

har ogenetic diti n be di i . :
pr3RE PERE SR SRERPPL PR PT84 GuthOL gt Bffigopatty in which
theahdif lclifidall dnpMRMtiH 0fenalysiOafdr iggdanely of atitigt elughr(agti-malarials,

action) or genetic conditions transmtted as single
sulfonemires, analessich gitrefarapg)andiconsspgtionaf awrbeass- ugs
ter J S [ .

155,55 SRS =R AR ORERS o it g
respénsaskrivainlsalal genomewvide agopiatigymd rghies primarifoon ehighplesglution map

| ucose- 6- phosphat.e dehydr nase defi ci enc, PD) <. -
of s BTG RegTe OIS E8 S EATD IR SR Skttt h “bi-alleli
gerfe! hlgfl&ﬁhn&?%klz CBhLiQE or s0iIPINND08 RifBErphRI&STArBleldites on the

oxi dant ugs (anti-malarials, “sulfonam des, '
hurama ggesng $acnof whichrias $ivo aradante) sSuphtd highgésofutien genetic map can

beans. .[ 0185 e pharmacogenqm cs. roach t.o o .
be PRIERIPY (1 1D ShUE SRGDC BT LGt T S SEetl pHalR of subjects
takfiE padt {9 EH¥Be YW IHEIras #@4itaide@hfy gdnBt hScitel Mt 4 Yartitular observed

"hi'gh-resolution map of the hunman genome consistin

drugf respansa dy sida effecty e Adtemativglgdsush tackighgesglutioy map can Be generated
"bi-allelic" en ker al ' . .
froges e300 Bl e o B el 8RR o0 Florphigme (SNP) in
theluiiedh 2AOMOE AsaRedhatinyhi“SNPhasa tovameakiteratisy) thaBuedursin a single
hi gh-resol uti on genetic map can_ be conpared to a nmap
nueleotidechage Horrareieh eRPIN/bf Far etasnlea P myayseasut apas per every 1000
of i 1 Ak 1| | -
s UEBRYCT 340 i B B0 R B S BB L s o
SNP sefyvies be disegsersssqpimak Givesiadenetid map baskldtoarthabtauetence of such

such a_ high-resolution map can be gener at .
SNPs, individuals canebe groupedr}nto enet?c catego%%s %epen%gng on a particular pattern

of SNPs in their individual genome. In such a manner, treatment regimens can be tailored
to groups of genetically similar individuals, taking into account traits that may be common

among such genetically similar individuals.
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froma conbi nati on of sone ten-mllion known single
nucl eoti de pol ynorphisns (SNPs) in the human genone.
wéousgesiicherein, a "SNP" is a conmon alterati oRCTER004/006470
occurs in a single nucleotide base in a stretch of
DNA. For exanple, a SNP nmay occur once per every 1000
[01861S €S AGkralifely/a BbfhodRMMmRE théVéhREtel g%na aﬂbr&&ﬂﬁ’ecan be utilized to
process. HoweVer, the vast maj orit SNPs may
1delij§y ginesabet predioiodrag eespoey eﬁnpcarcg@gmé this methoddE é@e@%that encodes
rence of. s v,
a dr&g 3%}5% T (6.8, e’c{u? @gggtog%l?ﬁ}le §£%2 Alfjéci)%rﬁor? 98‘1291?5 of that gene can

be BB dasily AenBféd @Ithe pSfuldidnsandrit dalnejerdetemhneddﬁMVmg one version of
genone. In such a nanner, treatnent regi nens can be

the geiid I anelheiis asiosiabT Wilhe pridigniay duigFpspgpse.
[01%@%%@”&' ﬁl’usﬁ'ﬁwene%ﬁdatl elﬂc ;a[bglvmr%ft(ﬁu%g‘lﬁgaib u%: g%ngygnes is a

such gene Ica imlar |
maM@dB@&ﬁﬁﬁﬂﬁ&ﬁ%oﬂ’leﬁk UGRAsi4/ b 4itatiohCif8dhg action. The discovery of

Al ternativel met hod ternmed th dat
EenapP OB UG ER EUB e HE € y VBRI ase 2 (NAT 2)
andpdé/?&yhfcﬁngf’% éﬂggﬁﬁg WdPZﬁGCéH&jCYQZC%LﬁHSSprBﬁH&P% e)k;flarﬁttlon as to
ne that enco

rug target 1s known . g.
whﬁ?AEﬁeosubﬁR@ld@ ene)obtaat the cmpﬂ@tedvémlgafrff®t80ﬁr sh@w q;eg&erated drug

can f airl t t | at
st S s e S0, S8 BT 1R R0E e
pol%ﬂﬁhié‘ﬁ{ss Wse aRPERQI IS MRS QfHeAbt9PesMih Nthd Paplatial, athe extensive
drug response. [0187] As an illustrative e odi ment ,
metahelizze taindi popr anetdbaligeret Hisobicyplaacee A PrBk Netabglizeraplfnotypes is
d1ffg f 'ir])rﬁ]orrl]g? I Of ggkt)/%?tmrhgf 'Fr& %@ﬁ% iy gergeug Zamggfég @Yﬂms highly

polﬁh@%h[fﬁ‘hlﬂp @é\*ei‘dl ﬁﬁutﬁﬁdnsnm/e(l&.eg 1deri‘kifaade1hy1idor anstfteyliaes, Fhich all
and tochrone _P450 enzyrregz) CYP2
ﬁ% RaHCEYC

lea%tqvﬂm@yemasvf rfioadlC¥R2RpIP] et o C%ﬁ’gDéo%‘ CYP2C19
quift u@{s{ﬁ%{l& g&?@% dé) %Ea%'égra{e'aedrﬁ Q@S‘[‘)Bﬁ% Haugaebfagd %h@ﬁ they receive

exa response and serious toxicit
stala;fatdados‘eaklﬂvgmbfabolstb antheradtiea thempbeticimeityy fpoar thetagolizers show no

These pol ynor phi sns, ar resse heno
thepogier B ot FIORHA (0w i, EECHSCese] PEETaR B‘ﬁ@l&lﬁd by its
Y@gb@%ﬁh@@betamﬁtepﬁl%ﬂlﬁ‘cqh@fotﬁ&oéxtféﬁieaﬁl@ o called ultra-rapid

enotypes Is different anong different tgopul ations.
meﬁbohmawpb do mheesg@nbtomdwgi czsps Ceezndy.i the malgeniar basis of ultra-

rapF‘g‘@%{;E‘?lF ﬁ?S Q’%’Bi e\ﬁﬁé?ci@ol? S zer éﬁqu n?%%% lﬁc%tl%n

[01@% abﬁl%?ﬁﬁlv@ B %[Bfﬁdd%@ﬁheﬁliﬁ’?%e dRpEssioR badilink? essboitilized to
2D6 and CY 2C19 quite frequentlﬁé experience
f

ldee&%@p@catmd pepdig dres propenscartior sxeepler fecieae RIS ofegf an animal
f |
dos[e eviglgbg L?{E% & ngf gﬁ&@%ﬁ%ﬁd&e?@bgﬁgf ?g@sﬂeéﬁnkété D& RPS b¥n ARG

motitiiafoR Dedaini €ivé s Hadisstionawhethargater ptlewaysarlatdteto toxicity have been
anal gesic effect of -codeine nediated by its
turgedD6- f or med net abol i te nor phi ne. The ot her extrene

[01?2@ pz) r1gfo ﬁ@ﬁ ! 5&6% I feorh 3Rb thgﬁt&EOJ)f afer §bd’%’€ Sglfﬁﬁnﬁ?&igenomics

0 Sta oses. Recently, the nolec
ap;baaa‘thS @hn Wd luaed ltcapietzbrmnteabppm}stmath abstgee and deeatmdnt enggimens for

be due to CYR2D6 ge fICtI 01
proafafigat JSEeULC DR Bt TRV - BB BNESs M appled 10
dodth@bil drhB Yele UM, B dlfoid éui;v%%etr@actlons or therapeutic failure and thus enhance
therapeutic or prophylactic efficiency when treating a subject with a CAT2 or an ARGI

modulator, -
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identify genes that predict drug response. For
exanpl e, the gene expression of an animl dosed with
wa 2005109316e. g., CAT2 or ARGL expression in respBasaSL@m4/a06470
CAT2 or an ARGL nodulator ) can give an indication
whet her gene pat hways related to toxicity have been
turned on. [0189] Infornmation generated from nore than
one of the above pharmacogenonics approaches can be
Phawme@kutigalo@l@m’itmsappropri ate dosage and treat msnt'

i s.f ..
o) VR a1 BT el DASLABEUEL R TRR oprising
CAY? Yfars ARER! m@muat@amncaa/phmmsley sceapthbloearrizs.

t herapeutic failure and thus enhamc t her apeuti.c,or
[019¥ ophihs aised kereinsthe |aggpigewpBAMacey ol a%\cegti’gf AT tl%m?fnded to

By
buffekifig i 4peat ilabridantsf Wwohtreledd |re1easbe ehldesp hdilweats uetm@lallfymg agents,
COHDOSItIQnS conpri sing a

humgeEnig, JHBHGAREe (HIFREETPY I&%@pf%wﬁ 'C a?t.ﬂ?a&eﬂaFDd’ng?l figggel agents,
1sot§1§1‘r3 %@?ﬁﬂo&ﬂf dél?lﬁg' a&@ntspgﬁd NRE Gik] eathpMitds GARE dRhehaceutical

dto 1ncludd anﬁ and all solvents,
adnsnistrigtidni. z’Hresusefaf ishadr medig and agéntefos p ma@em@ally active substances is

B N T M T

witRe@RMclve coHPRRIdaMeSthelebPini thé BérEpositicias Scbrﬁétnﬁﬁfbda Supplementary
coatinls, antibacterial or antl?ungal agents,

agensshplse ba mom@p@mt@ thegompppifigntagent s, and the |ike,

npat th
58P B el SRS b RO KabBR T compaie

- witRGfsi M@n&éﬂ)&hﬁ@ fb@?adhﬁmsmidn kEmmplem of heutes bf a&mamq;itatmn include
i nsof ar as any conventi onal.

di
pargtierBhysag i BIUAVERGUSH IR SHE me 3 Or vt f?@% iphalation, pyplingual,
broﬁaﬁalc P gﬁlﬂﬁnggﬁb{rﬁns‘agﬁﬁaqm Al dtral%iﬁ’lﬁﬂo@ﬂe Bb@%dctal administration.

gents ¢ e I ncor por into the conpositions.
Solhﬁﬁr&&}r stispmaion® asadt foc @hrentquomtnadmnab,f ort smbcmtamuts |aplﬁilcat10n can

1nc]lu§g,{tger gulllog)%l}e}g rﬁog%pgg?rﬁggpaggg#pp%@ngpsubi%f _e\éaq%rf Por hjection, saline
sol A, 'ﬂx%& rcﬁ‘fs' BGbeﬂi? |etE Ly dody, %&hﬁé p@pdliene ighfcdoR G REES ,synthetic

I nt fader mal , ~subcut aneous, oral (e.g., inhalation,
solwanly; |an@he@:tenal hgamtcsvichlas bapy] @mOh@ln@rlwthylt paiplensy prtioxidants such

as éﬁﬁP’g’ﬂ‘f Bt °6r g mg) ffa 5 ¢ gaé %%e%paglceéﬁ]taélr aﬁlgﬁé&&mﬂetﬁmaceho

acid;"bURIE STBH as %cet%tébcbi&ﬁfb@ aifSplaphateathdngeds for mlmd udjastment of
t’he fol | ow ng corrponents a sterile di]uent such
tonigity estic a sddira chloside of dpxtrase. #B) ean; Rsrpdiysisdewith afigs or bases, such

as &dﬁ%&ﬁgﬂc § oQ's,X&%.IS}\%cg )Ylﬁ@r "[‘HQ a%%?é/l a‘gﬁ rHHCEn &r enclosed in

syn et I G antT Bacter gents such
amp@ul&# digpbsableayhiaeswr nlilﬂtlply& ldopavialsemsle ofigtasoat piasttos

(0183t & hsuosrerticd RPRHEH I ABIEdOF AERRTE dic, R it aqueous
sol@t%nfs% I%Us%} P&lfg&l@; ﬁqerﬁ?ﬁé’ A Esede pARRASRIRE Bt é%@éinporaneous

agent's For th
preparation of sterile 1nJectable solutions or dispersion. For intravenous administration,

suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF,
Parsippany, NJ) or phosphate buffered saline (PBS). In all cases, the injectable composition
should be sterile and should be fluid to the extent that easy syringability exists. It must be

stable under the conditions of manufacture and storage and must be preserved against the
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tonicity such as sodiumchloride or dextrose. pH can

be adjusted with acids or bases, such as hydrochloric
wacehw/00s1680di um hydr oxi de. The parenteral prepRCatSLN4/006470

can be enclosed in anpoul es, disposable syringes or

mul ti ple dose vials nmade of glass or plastic. [0193]
conBghaBgeittion aif neiorsonsinismensick wis thableda faod fungi.e dthelyiagrier can be a

use include steril e aqueou sol utions (wher ter
solvest glbqhéger@pn megwé]p g?lg%gl% gorsetxgﬂp’ee w ge‘ﬁne\é\ﬁ of, darvc\%{cﬁ éfor example,
gly&ek lzﬁf(gfﬁgé}fg?é’lgcolp LEA AR g)g)ly%&hy%ﬂ%r biyeoli Rh&Ccthalli®), and suitable

50 I'sper si on. I I Atravenous
mixates thes¢afat The propsuifluidityecarabe inedintaingd, fogesxample, by the use of a

canEg-smixg)lBg% %%LEZ?%(: tﬁ%%@?ﬁt%k%ciegcﬁi %tﬁ gg%lﬁg%lgﬁagt&% g?ﬁgpg%e case of
disﬁﬁiﬂ)ﬁ‘ &nd HBRk-usé Bf flrfackAEe PretdhEioh OF BRtaetibE oL MIGOSzhniOMS can be

shoul d be sterile and should be fluid to the extent
achidved bpsyamgusi Rgtibadieria) end semtifungal yagentp e forstoxgmple, parabens,

under the, conditions_of 2 St : :
B R
ageRE] sWB2 04 DA Ahbridep Bl gais, @t podgal eubiolsoge. of manitol, sorbitol), can be
incisdid Wt CosmIOBEARD. G IPBHLASI BHTIGhuch Ui SHEIF FORogps can be
b exhafnﬁlo%f Rl @; ﬂiarﬂ?é coxﬁﬁbéﬂf% Ghog egf( HIRUEL delays ’absorption, for
roSgycer ol , ’pr op;‘)]1 e glycol, ancf1 [T qui d pol yet thene
exa%p}t&@lumiﬁmdfr?dﬁ@stehfa@andag;dhtmui table dm’ ]Z(t ures t hler eoL.

e proper fluidity can be nmaint ai or _exanpl e,.. by
[01?11,].9 usxerge inject g‘tsglﬁao%s}f@ﬂ bé?serIéa_E?‘P ﬁY mcowra?ﬂlg e active’CAT2 or
AR'E?I %d&ﬁ?a@&'e iPfthd NRghiRay 'ahf%qnpeiﬁtétIP'aﬁ?l%bﬁ@tei Bolvéif @aBeone or a

0 I spersion and by the use of surfactants. e
corfsiaatent ofdngredients eneweiated abbverias respitgdrfoawed by fijered sterilization.

achi eved by various antibacteri al. i f . .
GefigahtsSintons i ek P HEPAing 0o A0S AR o o sort
velASE FhR| ConBiisTa bhilt MRpRAEadn mRBtint Bed kidkfquired WHRY ingredients from

cases, isotonic agents, such as sodiumchloride, .
thoseigavmeratnd Puivpal BoHis saseeolgsterileapewdsrs farfhs; p]@p%atle%ﬁ)f. sterile

. .b i ncl uded in i 1.} : IO -
iy ST, b6 SRR b1 FoaBEh B ARy s
dryg Whichyeldga powddref conguoivt tingredient phgreanty additionalddesagd ingredient
absorption, for exanpl g, %I@um' num nonost ear at e and
frogea previeusly gtevile-fikkered solution fhersoth) e sol utions can be
par hols L9 ; inéd TR G an ARG carrier. Th
[Wﬁ%gulé?%%p%ﬁbgﬁgﬁgg%g%?ggn%%%ﬁﬁ?{yﬁﬁan appraﬂlriatecamer 7
cars bt \eaclbsadi inhgadatin capsales oo reoinpadsseshingé tihiess.e dios ke purpose of oral
enungr at ed .above,  as r.equired ol owed by filteped .. .
thegapsptic admynisiration,$he Active §0map@§{;f:a§} g% éncgp%/or%t?(i Bxgﬁhe%x%]g}ents and

usddRONP 6:21 bR EbidIE tRfchés! Br CRPRIRIAN AOtaN témPosifidisi dag also be prepared
vehi cl e that contains a basic. dispersion nmedi um and

usinpe flwdamried fot bserasiangoedivash, svhareimthe peRowd iRdhe flaig carrier is
bave...In the.case of steril 0 . o
aplg}egip%fﬂ‘];\)( iaraé1 sngs%g(? @Pﬁ? leépeo:t:"o Jatgg tog %&@ﬁé\ngc& i :Pg%@?aceuucauy compatible
birRKR R eafsy attPéihRTevaat niatepsy @il teninsluded s partrofithgi cogpesition. The
freeze- drying which yields a powder of the fti,ve. .
tabletgy il eapsulssLisochey aadi tictliksrian cqutei ?fﬁg? &llcgripe ingredients, or
from revi terile-fihter i th
co RO B Tier B S ARSE o s
or @élbti@tin exCipidht eatihlsestazeli b artosdhedisintegrating agent such as alginic acid,

Primogel, or corn starch; a lubricant such as magnesium stearate or Stertes; a glidant such as
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can be enclosed in gelatin capsules or conpressed into
tabl ets. For the purpose of oral therapeutic
wadnisrosies at i on, the active conpound can be PCT/US2004/006470
i ncorporated with excipients and used in the form of
tabl ets, troches, or capsules. Oral conpositions can .
collaidab sitieop dipades a swestenipgaagent subhcasr sucense fagrsageharinsoma flavoring
nout hwash, wherein, the.c ound inthe.fluid carrier
agefSSUCR B DR TB PG ST 18 TWY PR or at od or

(019612 | e¥edamBiariBe 8y iniadtod, GeFBRPbRh® cahibB@elgered in the form of
agents, and/or adjuvant materials can be included as

an geaesol eifray lfionta prrssired epntaimereor digignear shat gpntais a suitable propellant,
capsul es, troches,and th ke ca 1 Al Y..0

e1 BR8P e dRtee: dieoilbE O%Ef G el kel drop. 1n

© addi@inlitBs cBmBLMERS canlbd) iR For ©f Qc liysidasdlutiv, eebéllloowedry product.
gum tragacanth or gelatin; an_excipient such as

Inhglptier forarulatinns ouey ba agpequstsofrions {Batagpaiainsg g Pelyoxyethylene-9-
al gi ni i Pr.j C . .ch; ' to tai

oo} S RS TR CORLUSRALED Ty bt 39y conin

excipient®EuchQs 20055 DT It 64 d PATHIBBAAE AN H0BA TR queats| suspiabion or solution
silicon dioxide; .a sweetening agent such as sucrose or

thatsipelafie GaRFIers PT eXFINENIBFq HyUst R LHIHCBE pepper ni nt,

(0199 hylhy, Skl Mcﬁ%ﬁen‘c,‘) 'Eheofh@féggutfcl MORHeDIwhicH1B8) bRin a bioactive
adm ni stration by I nhalation, the conmpounds can be ]

contigiuind e mexd pirepardie Withr wawmiers st awilb qwotestp they compayrd against rapid

. pressured contai ner, or di nser, that cqntai ns,a.; .
clrBF RO T PE BN SHth 35 CQITOTISd feleas dommulatioh ey jing implants and
midothsiRlatd 8QRMl FRfoms? BioasE dBle, bidtahpatible fp@l;ﬁﬁéirél kan be used,

drop.” I'n -addition, the conpounds can be in formof a
such ag ethlese vinyl epctats, padyanhgdridesdpgly plyerlifcacid, cpHagenapolyprthoesters,

or,mul.ati ons b S ' [
ancfepod}%ctbco?c& X%&?ﬁo gcr)@)?ggea? %&r% sHIél{l ﬁ{e}%’uiegﬁ%y% g@ﬁg?gﬁ‘%ﬁrent to those
skidd irfl glgx yeholTak ematdhsls icahadlad benotitained lcainnendalipyfroal, seog., Alza

contain excipients such as |actose, if needec%, ﬁ:‘ o
Corperation 2ad I&gvaoeharmameiﬁslnguéwfﬁ@p@nswe%nat fngfpding liposomes
i A bReRt ' b d
8 BRLUSES i B3 ARG i R o e o
phdrinacapieslty scoepiablei camrjerwhThésermay beqmepared acchidiag td methods known

conp ,, are prepared with carrj.ers_that wl|I ct

to e Sl e b STHSETP o PROeSER TS IRt Pk Qi 280 By,
[01§§‘Eh 38 e B JdRhdRdofaf beB@nicRl Behpbiifibns Foaluld dosage unit
forBioc app et s, ot oLupaRTTBI@: prolyfventy 6k dofpecyBesge unit form as
chas t({] | ’ 05 \ﬁl Ml acel ‘%t St 80| aﬂﬂ-ﬁr(g | %%g’for t’ e subject to be

us‘% e%‘ilwg‘f %p e yc%’fcfrezﬁgﬂ,s DBy 85 %ﬁﬁoe ter orfge subl

tre26d; VéRR hifit d6ht8ins MEbRAeRhidkd Rjvapayabf astivef catigdund calculated to
formulations will be aptpar.ent to those skilled in_the

) L . h :
prodice then desiredethiesapsuticanifestsia pwogptien nath sniraugpd phyrmaceutical

from.e. g, ..A: P ' . . .
corphlr W sl ERER IRl B R e invertion gr ditated by and
dirédtlgQspeident batgeitidud charadiaistied of tel &tive chmpowmcdrdnthk particular

antibodies to viral antigens) can also be .used as .
thepipavtia e ieati todrel @chﬁcyeép%néib‘l%e linifatiogs dnberEdR the Artgl compounding

r : i nRRW1s. to those skilled
Su(ﬁ?lna%&%{elsa?(?ﬁﬁ%? f@%gtﬁ%eéé@egg gslcri blesd in U S Patent
[0180] 4, PZcifland figtRhtit reficaey evfbnsthnempouvodsicambe determined by

arenteral cqnpositions fornul afed in dosage
staredard phannaceutqgaﬁ procedures 1n call cuitures or expen%le

determining the LDso (the dose lethal to 50% of the population) and the EDso (the dose

n%laTl atnjmals, e.g., for
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formare enployed for ease of adm nistration or
uniformty of dosage. Dosage unit formas used herein
wonaelswdeis4 physi cal ly discrete units suited as BATUAROP4/006470
dosages for the subject to be treated; each unit
contains a predeterm ned quantity of active conpound

therepéusishly effective jpr S0Ycel theeperditiocay Her dpreutatie @F‘f’%f‘@t toxic and
T

Co@poirde W}ﬁélﬁé)ﬂﬁlﬁﬂla@gﬁhéﬂaphﬁicaddlbys emcbe sléleb’&dt [While- compounds that
dependent on the unique characteristics 8f t he

exhilhionisrfidesfiectsmaay he ticdy Faie shouid pg faken i@ PR fﬁf"&%@mm that
o s i 0 s o0 i) s
to udlinfedted N&llilﬁﬂﬂ,ﬁheﬂeﬁ;l,&@dlucﬁmdecaffeytsand t her apeutic

ef ficacy of such be det
B0 SR e BRI 09, 3R eI SATHe M ome v
k) h
AL TR SR,y i, S0k GEBR o
corhidfdg libe withéea ravze\d @ﬁ@@ttm@chmmnmsﬂ@om@ubame ED50 with
t her apeut i.cal ffective in 50% aqf. the
il LGB | BOTHEL QWS I (A P SCOTEIcibe ARk the dosage
foﬂnserhﬂ$¥éd] SRPERUute b Q&ﬁm&’dﬁ@ubﬁ uﬁﬁﬂecbeF&X @ﬁ}eﬁsmﬁmﬁﬁl used in the
he ratio LD50/ ED50. Conpounds whi ch exhi bit r
methiod rad fle riventiion n@%mu%@llwf@ét%dowanéeﬁéﬁwtﬁgdgltlaﬂy from
cel)tsﬂgﬁlrrea g%gy%) ;% %oos? gﬁa ets)? g%rﬁélflag&g ﬁbé@é‘ap ﬁlsotldgﬁqo achiebe a circulating

plabrdé ORhSentid€ibn (‘r@ﬂgwmsmélﬁdésh&lesmﬁ) Ofe. ﬂtﬁeecbmmbntram of the test
in order to mininize potentjal dama to un cte
corgqund shigh achisyespd, halfwppxamalsingibitig g‘g%np%lﬁi) dgiggmined in cell
cull éa %tha{nri}&%aftl'bﬂ é‘hhﬁe ogld & %&Hra‘%cﬁ’tﬁ%\/ %e%ﬁﬂnﬁnhdéﬁh doses in
i'es can be use ornu ating a range of dosage
huﬁlﬁx[s ugevels it phwms. may beemgasiress &rcesmpld ydbighgeerfoimance liquid
such pﬁgln'pounds lies within a range of circul ating
chreBatagFAP ¥t i ons t hat includes the ED50 with little or

[029? t oxjifel dokage fé?nﬁ’&? RFdARYisi¥Aloh Off 4 PhatniabégichiP&dRposition of the
ependi ng upon he dosage form enployed and the route

presént anlvnnnps toem thieatetermihddzlexd theratending lviviséambp brsgd o8 \raﬁlous factors

b0 R b DS REAOSHAEA b g s

sexC Hhd HicE tRSS¥Sty of 1ﬁ|ﬂ§rﬁmﬁﬁ0‘n hignd & dligisestionardrothel chmcal factors.
nmodel s to achi éve a circul ating gl asm concentra{)
In pan gebediatent, ighaletive, syréemicay ipjeciable admunisHARAHE3LPF gHtlated at a

doge n‘ﬁﬁlﬁﬁ i Slsﬁtxm@ﬁg @%?ﬁ\%é 3&4?&1 ?ﬂ% Q'vﬁﬂ o Jﬂctjagéeﬁ “JeXh %Pé-selected time

It on term ne
cowitd Libtilea pSitive Bﬁé@nmbsmcb aﬂuﬂiseqmlﬂgi hmrammml increases in dosage
accurately determ ne usef doses in.. hunmans.

will fe gragls ﬁﬁmﬁag i oV it parcs BICOBRSABIEE TRYeHE R y liEcrSubile taing
int8 %EJO%B{]&BE : a g Wedcts GhM: Iﬂf%t %}?Eﬁp ihe Ad@7DAlof Ut'l%r AASWH Factors to a

m ni st rat har maceuti cal
ﬁnalomﬁﬁpcbsutlcanma& dlive affpetethe rdosagwqugwsscqm be monitored by periodic

determ the attendin based on vari ous
osoPReD) 8 CsAoh PG ERED L8 SO IRER. (he s e of
[0398] hO! R PharrhdtBuB &Y @bmpYsifbn GF #RASRsent ieveRAbL @A b6 ad@nistered in

one dose or multiple doses. The doses can be administered at any desirable intervals. In

one embodiment, each dose includes about 0.1 pg - 100 mg, 1 pg - 10 mg, 10 ug -1 mg, or
100 pg - 500 pg of an active therapeutic agent. Dosages below 0.1 pg or above 100 mg can
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sex, and diet, the severity of inflammtion, tine of

adm ni stration and other clinical factors. |In one
wenhsdosment , | nhal ati ve, system c or injectabl 8CT/US2004/006470

adm nistration can be initiated at a dose which is

mnimally effective, and the dose wll be increased

alsdP¥Ehised. PR~ WRLAS behchi dMRe caPHNSE, fP kkdmBle PRkstivké/€.1 ml and 5 ml,
effect is observed. Subsequently, increnental :

betwernrleheg gnd h miperhpewesn (.2 mdendfdeml.i niting to | evel s

at oduce a coryespondi ng iNgr Is f is .
02§l e PheS -G FoBRY L0 o diE B loE Shp R thfuded in o
confiRRe Ffack, [0relispekict topthef withhisdtrustionyfof adrhiaistration.a

final conposition may al so affect the dosage. Progress
can be nonitored by periodic assessnent of di sease
KirProgr essi on using standard nethods. [0202] A
pharmaceuti cal conposition of the present invention
[0264]n bahadhvichiici slseendampasses kitsSer detecting theppresatos efa CAT2 or an

The doses can be adm ni stered_at_ any desirable .
ARGAtgeng greduct 11 a gipdogiea) éam&%nt The, kit payquupTtse Tgpeats for assessing
- 5 g}, T teint evdl. -T& ¢ efRbodiment, th
GXP%??%H% 09 %gg gorolfl‘ﬁgir% n%c?li;c\ll%utdﬁ c]eér} a euet1 I ¢ agent. Doesagc:esmen ©
reagpatsomway) bd any antibcalyer dragf@nhiheral, wikdeintheaghody 9t fagment thereof

soopSuuR A RIS AR B Pt bt enl g5 Fpreoacea by
metRBEVRREWR it HE amnd Obti!&hallly‘? rthDativeary Qodphike angolPmixldbtide probe

[ 0203] The pharnmaceuti cal” conpositions of the present
wherainrtbe ipoobecspacifiealish bindsl del a trangeribedrpyimsteotiga eRrresponding to the

LS t oget.her. with instructi for. .
CAARRARG] aroarediy ) Robi Mk BF Subigine o gmount of CAT2 o
ARENGHBRASGEHRNA n fHersai@lecaiid mearistfor porapatigethe hmduflAdiZhe CAT2 -
or ‘an ARGL gene product in a bi ol ogi cal sanp

) ! | e, The
or ARG Inprptedso pf FIRNRA ria Abe FBDIP Y1t 3 <OBEPINGF stangsrds Jihe foppound or
pgtely ' il nlptis@ Htructions f

oxel 68 R pebRieb o WELEOLUARNDE PIOLELE, MK comptis® Mbiructions fo
usifg thg b detbetrtho CATehe AR @1 pheeiant pblydyclestider agment

t hereof specifically binds CAT2 or ARGL.., For. exanpl '
(9205} | pite 8 Vepfion RS Pratiles dets foe garstng e RN of each of a
plu%%iﬁ]%f'cem Bnd" for ifﬁ%itf&%aéﬂ YnfldniRatbiyt 8isBRY ROMTRIB;E&. ASuch kits

pol“ynucl eot 1 de probe erein the probe specifically _
inchide dis pucaliy tof avesypoiibdsdtop b yertesl, il al eeagentr Gp amtibady specific to

the CAT2 or ARG 1 gene. .The Kkit. cont aj &3 ns. for.
cortsR R RETRIF & ARSI Ot SYREK oo ThpEsESptiPhng Retguct rides) for
assé@ﬂ?éxﬁreﬁﬂ@n@ﬁ@ﬁh‘g caAR@Eans for conparing the anmount

of the CAT2 or ARGL protein or mRNA in the sanple

'wWith a control or standard. The conpound or agent can

aged in a suitable container. The kit can

EX?@?%# conprise instructions for wusing the kit to

detect the CAT2 or ARGL protein or polynucleotide

[0205] The invention further provides Kkits, f&r ) )
Exciarde d s (Gatp epeessionchprges iR meusedyps asspcigiedyith Hfergig regetion
, conmpounds for inhibiting an inflammatory disease in a
[0296P e‘ﬁalb/LsH‘lgE‘e g67§ Sveck§OF 458 WeR!dbkaAhdd Kol Ja6IORAMRBtories. All

to be tested, and a reagent (i.e., antibody specific
anitals used in this study were housed in an environmentally controlled, pathogen-free

facility under laminar flow hoods. All experiments conformed to the principals for
laboratory animal research as outlined in the Animal Welfare Act and the Department of
Health, Education and Welfare (NIH) guidelines for the experimental use of animals.
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correspondi ng proteins, or a probe or priner specific
to correspondi ng pol ynucl eoti des) for assessing
weoexprsassicon of CAT2 or ARGL. EXAMPLES Exanpl erdT/US2008/006470
expressi on changes in nouse |ung associated with
allergic reaction [0206] Bal b/c mce (6-8 weeks of
[020]e) Weltéc alitaimesdinimunizahbk sorintragssiteneak (i@s), injgetion of 10 pg of

njnal s used in i.S udy housed .
OSBRI AP B SR, 08 14 g 35 mice wer
anestAEt®led VAl BanixhlroWr ke@fSne Md xAxHRE (42 aid 8angkey feBgtctively) and

the principals for I|aboratory animl_ research as

chaBentgeil rimtehtracheatly with Hail ofga .a¥esosiona{ @Y Ao BB gaviyMgh volume of

7 g s AR 20 VALY oS b @ e g e
(40%’%/&%%%&9@5,42&@232 OPkrifidalid of IiigGewawesagri¢dameoidiegito Urban et

y an intraperitoneal (i.p.) injection of 1 0 A .
ol ity 36 3508 % 5%y Lids tree G Gtediand Spp epngor RETA tsolation
on %X§§14 and 25 mce were anesthetized with a m xture

oF et ami ne and xyl azi ne (45 and 8 ng/ kg,
[0208]s pe dloi ideitify chattes mhaRNetngemtentrdtioatdepertent ¢ryllni 3 medited signal

| of a 1.5% sql ution of OVA or. an equi val.ent. vol une, of .
transguptiogy dwo el the; Qj\/eégf:}éac]‘lepg | mics psre &ﬁeﬁqd ﬂfﬁhgt oS intraperitoneal
nidy ol SRS CILS clor @ and duri
o DB b A R0 ek i
the 2O0BE Bfrhe allerdiddmllenge. alAs ,cohtrolufor tte 8¢-2)oiety5H-tBd Feceptor fusion

1998. Lungs were coll ected.and snap fr n r .
projedn| Btq SH gy ONdy e BHTS F5TF ABRLTY, Healeilwab, jpraperitoneal
adn'tiri%h'ﬁag&p Bﬁﬂlfg@t}\%ec ARENSEH cOftrdl kidS weRdiiAtiedy Séfidled to OVA

rans oI,

ucti two of the OVA-challenged mice were
- withowadubsequienthchallenge amt trapted idnoare adenticalj @we jconese oFith friratracheal

eyt Of BB e alo0E P B T4 R dn SRR ibtion of higG
(néréZ%Jr' ﬁﬂ%%g{o&_ﬁl«*& QRL7)0! 1hRE tish RS- Rl ©MA-Bhalleiged and buffer-alone

ceptor fusion protein, tw of the OVA-challenged
corftiot eniveewas karmedtat 4ty78thr delievingithdsecond pygmonamyraatigen challenge (day
adm ni stration of hlgG A second set of six control
28)i ce were simlarly sensitized to OVA w thout

[0289]S € quRBIbERat hinse BPH (neetied 500g an 4 desl velanet 6fTB0 ul) was
course with intratracheal administration of PBS )
adihimistrated daily tfor thageglags by ityatigehead ingtillatandg aaivedsallye mice or Stat 6

REITITRMTME W e

mgh@NkEsphotiiebs. iamgh aveve soladtedt andSnbp ffoabh dmidngice e 72 hrs after the
second pul nobnary antigen chall enge (day 28). I

inifig 2bIP adedviBetiit nurine 1L-13 (mML-13; 5 g in a

[02&2 al %1%&/3 oA malse Jun ssi,lé‘gi}gs A& i@ 1iufdohitrogen chilled
thtee days by intratracheal instillation to naive

moBat béal npestle,orsufieatied indef i ml edlvl nduesiditiom hauhlbematemﬁ% B-

me?%g’f’ofga}eghlglz(egﬂ\%\&ﬁ aa}ldnﬁu)l(steusrorelicg{ed ort ) nrglilq&tegmithé %lss%%lsﬂs?pension was

extracted twice with acid equilibrated phenol (Promega Total RNA kit) and nucleic acid

precipitated with an equal volume of isopropanol. . The pellet was resuspended in 0.8 ml

GTC/ME, reextracted twice with an equal volume acid phenol and once chloroform. RNA

was ethanol precipitated, suspended I DEPC treated H,O and quantified by ODogo.

[0211] cDNA was synthesized from 10 pg of total RNA using the Superscript kit (BRL)

with modification described in detail previously (Byme et al., Current Protocols in
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ng/ kg, respectively). Lungs were collected and snap
frozen in dry ice at 72 hrs after the initial IL- 13
wadnisrostss at i on. [ 0210] Snap frozen nouse | ungPCTAS®Y/006470
was pul verized using liquid nitrogen chilled nortar
and pestle, suspended in 6 ml 4M guani di ni um
Molesuitsh Bindygy) dbkd Wildp ghd Sensc Byt (e afok), 2000). MEjrstztrgnd synthesis
m nut.es.. The tiss

|
e RSB e P LB RER R 7
pol{xﬁéﬁ@ﬁ@m@&%mﬁ'\{ﬁng idoly- R i+ QITe T4 for Gubdg@eit ih tvitr@ dntisense

equal vol une of isopropanol. The pellet was,
RNAeéﬂlﬁﬁﬁhdtadaluﬁoa@orB anil blmlmlmgee%m\%{’etw pusitied wping BioMag

corke R o B Ot e cecolfe RLAR AR BLBeipga chucd

m4@ﬂdo@ltﬂaﬂ{Mfsb&1dnbéée@E2 017.4 0211] cDNA was synt hesi Zed
from10 gg of total RNA using the Superscngqty kit(

(024 h ot dAtpadymerese iy tremscaBtien FeasHens sqyythesw ahd biotin

e R

fragpidtsationNwere( digvied’@uk hs d2Sibed (Ewpral ﬁema@ﬂlpshyhrhhzatlgn mixtures
was carried out af 50C to pr

conta e RGNS GRNFs Dt g b SeeIPSh G e AT hering sperm

DNR" %S EKCH A Tk NP tRA! Vo1dmPo &‘%MITa%-F?é})mﬁrﬁffacturer s instructions.
subsequent In vitro antisense

Reatiph nfnxaabs overahgtbbidiaed dod a®eiri atgd5 é:DtMAﬁéanmxuMubH(S\le and

Mu{ZK B RGETicHBRIF FEUR o 156 HyBHARERID AL KUROGf efed and the
arre{y@ Wée! wQJhe&oarf(‘ﬂ\@tﬁﬁgﬂ Wie SeileplaQidind ZpBycobB2rd] (Mbdlecular Probes)

tro T/ polynerase driven transcription reactions for
usingythe mﬁ@hmfdmmms iStation #4168 |(Aﬁfgm@fmﬁ and seansed Witiia Hewlelt Packard

Ge%,%geﬁgﬁéngg? S félgapﬁ% sltlﬁélgée ggrkﬁggrggc?hlﬁdata was collected

andRMOEHdX0 Bé 3 ﬁﬁ:tdlﬁﬁreﬁte)(d\iéf@ﬁs using Mitroddral Guite 4. 0 software.
fragnente I acetylated BSA

(0283} r i gl,mmmem SO HES, BUMPETOd 4 S R divived from
clopg éd 00 la1 354 BE telgaﬁ%l% %d'b%ﬁé'es ér?I %fn‘kH& 'iﬁtQ %ﬁch hi&E28A mixture

ures were or 1
at Aﬁﬁc}éﬂﬁitfdnx IMIgmlg K& o A0.AnpM Ism]l:BKspMBraplmsgmmg: IFé\bQu ﬁg@uencws of
arrays. The hybridizati og]ﬁm xtures were

aprE ey dy/SouDPR PRES AETED (D et B SV PEK JGATIRL size of 2
kb. R’Iﬂ@%‘f&ﬁ‘l Yol étﬁhcfai\@lnﬁ‘%” ?m%ﬁt@ Restd syﬂtﬁéﬁ}&dtH}eTﬁ@B@ﬂ&ﬂe driven

Flrurditics Station 400 fymetrix) and scanned wt
IVT arebitivine fitonPdacamid-bagieh eemmauys S’cmhr fTbe | wikadg blotlnylated RNA

Manuf act u e S | nst n El uores

S SO SH PO SO SAP e A G forbiety P apgndand curve

to BYeRIBSadhPdd AubleSEROE (dRfferSitiet ﬁveﬂag@s Sﬁtfrhvmﬂﬁmual @2de3] into RNA
An el even nenber standard curve ri sed of gene

frefueagive in Sppdfer iANsthger Biarescpissedi ibﬁ:@t:% piyyeeR perfect match and single
.bact.er i e sedl a

T o S0 PR HPE S B RO 082 gt gtemin

freQuéncP Matues With fbM)éo@mdS elsee spiketpstiidard bmqrae nIrnl aklitadn, a second set of
approximately 3.3 to 1000 parts

algaythipg h@e@mrmﬂﬁg)@ the frpctipp fﬂf ig 1§1rélug]1f stmve Enp gggatlve responding

probe pairs, is used to assess the absolute presence or absence of the gene product (Lockhart

et al., Nat. Biotechnol. 14:1850-1856, 1996). The sensitivity of the individual microarray

)

chip is set at one-half the minimum concentration at which 2 of any 3 adjacent standard

curve spike-in templates are called present. The standard curve linear regression is forced
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kb. The biotinylated standard curve fragnents were
synt hesi zed by T7-pol ynerase driven |VT reaction from
wohemsmositcbased tenpl ates (supra). The spi ked PCT/US2004/006470
biotinylated RNA fragnents serve both as an interna
standard to assess chip sensitivity and as standard
thrdulh Yero bR SRNMBRimIIRASIRE SdnUOr@peRACE it ftbahenessitivity of the
averages fromindividual genes into RNA frequencies
indivivlupbiene@hep®ge f | uorescence di fference bet ween

[02@@“c eMﬂl gégc}@glgqjes.t?%hgas f'(;'r 081 68 rt%gﬁnech‘?t& control dexlpgrimental

nta I'C olTgonucl eot1 des were use

confRlofE WeRBmedstRAUMBAGNe ¥aresonvlatdsubReread réwinkelseatisticat @dalysis in
standard curve. In addition, a se¢cond se

of . e
an gffgur tor hempovmdalge pasiies y Fueny) FaRics dstetined from  individual
i ndi vi dual pasiti . ti i | ftware.
el 0 P50 Y5l DR SRRt affescel st
Avabsenslgesofor ttheatrgan engroodtrol afilmatsiveret congtarad to oblain average fold
"Bi ot echnal . 14:1850-18&6, 199%%. TTe $ensitivit of .
chapgﬂagAE@. VT\@Q,-aarﬂthS@@gF —at?sts &ﬁf caleulated usipg sﬁl.ée_rﬁ%Fguall fQvariance
witﬂntr&ll ?‘éﬁ%&%@%ﬁfeg 3t !egﬁhl by iined wathobg AN sBriAét Beqitincy values. In
Standa urve spiKe-in tenplades are called present.
thisTherks balydhosd genes/ehichneay i AfCegreitemthas 2¢fgldceqiplegito\aiStudent t-
2005/ 003164 PCT/ US20Q04/ 006470, .t hr h zero and, t
st o At 88 o PrEtinenis) PRtlERS fE' @pgfed. ' Hhe gones ses
est%ﬁ?l%dtli})’th& Yuffatde 2-foldlhnyd tesd P CorosCditedd were[ suBsedhently edited to
Mul 'tiple |ndegend¢nt replicas for each of the
rentove genesnealled abemt i theenpieritnehtest files gpdiite rgpavesdundancy due to

d.and..th ' t i ' :
eerly AU il 9810 RRS RhBR Bo PR TBARIR IS, rinaly,
gerR9 Fbrl WHRE -thd- b RN Sipresydn U udedyesfihe etbaferizmimals was less than 2-
i ndi vi dual nmeasurenents for i yen experi mfnt al set. d
foldvaigher than ths|a|vsras%ﬁ%1areéﬁxa%mﬁ@ﬂﬁ%é%ﬁeer @8?? RIS wagesipypated.
[OZE[SJ uesfﬁe%uﬁﬂee?%ﬂ{ﬂ%?& ?ﬂg sﬁﬁ?@t(ﬁéh%c TR AEhE RRIBRIRA of over

obtain aver age change (AFC). Two-tail ed
13,800 defibe Fehads ESTwemd coatrolseabetess The obgervesteotide quays responded

R S5 b, L SBHEIRY RS 18 SNl cay ant
oli%@gglegﬁgég%ag!o ﬁesf;&‘ﬁ%@lyg eNRS qulikF B MR purifRdABCAGIREd@Ived cDNA
- p

ed to a Student t- test P<0.05 in at
prodeets tvao meonitbredhby exppaiing tharatiso aflifreqpensiesr ealeudgied tfarg actin and

The genes _sets . establ i shed by, t.h EC. > 2-
g B ER oSehads ERoBrst I tVE i, AF jepeldhe probe sats
rep%é_%entﬁ%rﬂ%’@’-W@&s@hb@@r@ﬁ&@ﬁ&’-éﬂﬂl dffike fespentive gerds. (Thstmeasured
|

l'es and to renpbve redundancy due to genes_ til eg .
5°/3tutatiopfoe RN Ardsolatad tirpan the differany @p\tsaqde@%}'gB and treated animals were

ol i gonucl eot r Fi I v h 1
R A B g I o PR Yl e
13,048 til@ssqiidiess én tHeaoehbieghdnl 1RsaubAt drel sbBr GereChip®, an average of

s R LY L AL SRR, Sl Sy i  with o

overal £t oﬂah%%ﬁgﬁg%.nkﬁﬁﬁﬁﬁﬁlyj, AR Rfn SV&Imputett A&hencies for

nmur 1 ne genes, control seéquences. The .
all gbhgaalied peténtin airleasy sne Gbpare depdrtediforreagin ofthersubgroups, averaging

S oad oy oL S B A o e
serf3tRitylahd HNA Ry defthethdRhA Tt ndehib@eskpebnts were reflected in an

overall balance in measured gene expression providing support for the use of a common
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product was nonitored by conparing the ratio of

frequenci es cal cul ated for

actin and

wahysaoalcdehydes- 3- phosphat e dehydr ogenase der peeaSteoanve470
t he i ndependent probe sets

versus those fromthe 3'-end of the respective genes.

spikgjiafesft
2(1mpRekoed,
rted

10288, e BE S el

erent sets of control

O the t

e 3..
el RS

representing the 5 -end

Ty

R¥%h

IRBRHEESe 19 dopmalia e HhaividddA fl&O(HIe A Al @l "Genome Biol.

and treated animals were
averaging 0.81 with a range of 0.77 and 0.90
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RNA Bal ance Bal b/.C 72hr

sighifiedRlySALTE! B9 lintraperitBeBaidddminiphmtigrovAumaodg@ oir sIL-13Ra2-F,
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¢ bRkt ﬁis@ﬁﬁe&p%e;sggnf/eﬁﬁe?sg 5831}%115143'2,2

t.rol

813 +/-

thel#b3r OVA-
5143 ‘

challeng@i5mict 1556 d ith@ouith intreperénesp! 4godpgustagpnosYuiferor higG were

corél%lﬁ%cggsg? §i£§ Se

e

of §E Ay

fre

(5

eq ucgln

gca \'6?1&% 4&"0? é%lrr]l’g):sﬁary allergen-

chatiBhgedRARSR  fredutnd$. CE@pirisbnlofkie dveldgeIng MBANW fredimcies between

gene expression profile nmeasured for contro]
thet it R BHtigptefl EBEOLaRichFrd Togr QY Achalignggd anicey

o PR IR E BT 3

L‘ée? Nof

ency val ues

sel€idh lctiteridl GF@<085end ardxhoea iaJablesl bejdve. set

&Tib wrepe

mce, )
gh:ngged 246 tiled

¢S 092 met the second
omthe six

in the

Table 4. Summary of Gene Expression Changes

Balb/C 72hr STAT6 72hr Balb/C 72hr | PBS STAT6
IL-13 v. PBS IL-13 v. PBS OVA v. PBS v. Balb/C
# Genes Present " 5306 +/- 615 5480 +/- 536 5224+/-386 | 5472 +/- 622
Total Frequency 522 /- 130 514 +/- 136 441 +/- 72 466 +/- 86
>2X AFC*? 279 28 246 43
P <0.05° 288 5 344 54
2X AFC +P <0.05 136 0 132 1

* Total number of mRNA transcripts called present of the 13,179 tile sequences.
T Average total frequency of all genes called Present in at least 1 file (x 107)

! Number of genes meeting criteria of 2-fold or greater Average Fold Change
YNumber of genes meeting Student t-test criteria of P<0.05
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cal cul ati on of average untreated baseline expression
values. Simlarly, the four OVA- challenged m ce
wonew@toesiicei t her with intraperitoneal co-adm ni BCTAS2@A/006470
of buffer or hlgG were conbined as a single set in
| cal cul ation of average frequency val ues for pul nonary
Nugbdr ef gyuas meging Hyaberitgeiel of PRINIA AF @ yt Hestdipat i son of the
average |ung nRNA frequencies between the six
[02 F8BS- t Thiatatldrgenrinduried rgene setrlast snlvsquemljc fidtetednigegmeie genes that
|degq|f|ed 246 tile ences in

werg CAIROBEI i AT OF TETFY TEGOTGRog fa g3 3o(heqt SE which are
tllecﬁfeﬁﬁﬂﬂéﬁlﬂz %ﬁl%&ﬁdc%tlﬁé 'aﬁ‘§§§ an RfrafZERERA ﬁrB@leﬂf:ﬁ vslaesdte réported for

. Summary of Gene Gr essi on
the Qudfiey a&o@abm@lmme %&h’dﬂmgeéa' ecarrb PV pashalignged mice co-

dnggﬁéged\épee ﬁgﬁ@ ag%%mgt flglggn%s4\§6re P§§%§% f@%bgﬂacf /an#%tgtéon with the

relaﬁée7 AFt! betReeh Owt-ﬂdu&fdeﬁld%ﬁﬁtolﬁ g tkpreskdth debipnated bgz?nﬁckground
+/- 72 466 +/- 86 > 2X AFC 792824643P< 0. 05
COIC@ 8 gt syag faurglthap the grdmoenspy allgratssresnensg upgogylates thegxpression of a

dlv%gﬁn?% f‘) %eg%N@ﬂIhr IS ik t%caﬁﬂ Rttt @a?ﬁ RerhiR. OfMany of the

quences. total frequency
merdibdrs GFNBE ifdldee tallergs adction @he Iseqigte frofri tedatéd fib@tidhpal families
$ Nunber of genes neeting criteria of 2-fo
inclyfiest 8 myeriatie FOISEhAgEe 5o o BHEESHre shitigee elated

protg ,#7 %@%8% ﬁlg%% Aj%r bﬁda R sebrefdd AR BRn Y BraBRR/ 19(913&1@& chemokines

Nunmber of genes neeting d
andct‘reﬁ)ﬂrfaatom‘ Sefvetatl oﬁﬁﬁe agedesSand egene tfamasts @knobc)glnked to asthma

pathq%qul gfh Ip]glt}?ebﬁﬁeéfen #@ uced gr%agl}ssl?}a)g\f’\ggrgagbse%g%ngpﬁl 1¥1 airway
renf{;ﬁaﬂ{g dna a‘ﬁfwatyh@pgﬁ%w )errent s as well as several

genes which aré” tiled redundantly ol igonuc|eotide
[0239]r ay Physiviegingk stidies demquasratsd \am inbibitens ofepuinaagry gosinophil

1nﬁ&?§oe*fg{1$céﬁ3)&gr%ﬁ?c§ué:ﬂ§%gnd melé Gred ! WAG@@H%@}H Ghice harboring

the ?Mt@-?—ol?ilﬁillel@- Pﬁuﬂﬁﬂ@ﬁ le&rttal SDrEA@dM:yI 18MeBDA8] 1998; Akimoto, T.
nnotation w

ot shnd Fsombedh 137: 155 1 5#.99PbiMatst ot el - é’%@k‘gl?dé%’ééj 114123,

199%)2I Yire §t5t6\-’y§ foaft f&{gsaf)actkgﬁ)sgéﬂl ﬁ‘i‘EH‘fHeyBﬁUCe LEhic ickground and

p-Teg at es the expression o di verse set of
tre@&hﬁﬂh%ﬁé‘hrﬂﬁllaﬂdnfmf&ﬁtmt atlLsl3i @ah) osPﬁﬁllfufﬁ‘;ant)ntrol (n=4) using an

d
RE - L B ST .

\ lowing g doSe HALEPR! RLE . infiIRLBAS 8ShHtifie A8 ith
unEQﬁk eji ?33&1 Hrrlgtil@nedéte chiti nagemrel alt ed plr ot ei ngaﬁs v an

AFCramging fobu? ite 8,2-fahbinstbe Staté-/smise eyt dione gﬁﬁleﬁfhgenes met the T-test
cnt%ré?g @?Jéfossa'faﬂﬁ mécg??gc Iggﬂ é(rlag ﬁéﬁftg‘ﬁﬁﬁ fgcaarr]lt L’[}%ﬁ Ioﬁrfi eéddltlonally,

norlebfféddBenes 28 genes correspond to mIL-13 induced genes in the Balb/C wildtype
background. The top 25, statistically significant genes selected by AFC in the Balb/C

background were sorted by expression in OVA-challenge murine lung tissue and compared
to frequency values obtained for similarly treated mice harboring the Stat-/- allele. These
data demonstrate the requirement for. Stat function for all of the measured mIL-13-mediated
gene induction in the Balb/C wildtype, consistent with the lack of physiological response to

the allergen challenge in the Stat-/- null mice.
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pat hobi ol ogy of epithelial cell netaplasia and nucus
hyper secreti on, eosinophilia, airway renodeling and
waizooswg3teyperactivity (AHR). [0219] Physi ol ogi e@ir/us2004/006470
studi es denonstrated an inhibition of pul nonary
eosi nophil infiltration, mucous overproduction and
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requi r ement Stat function for all of the neasu
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Adqhgggqﬂc)gggs;glgf $tita£]§:,{— g@ﬁ%ﬁ{cg%réj a;gqltggg%gex ess nultlll;]le dose mIL13
_ ff
n—g?gﬁfp%d ]iq?lbgll SZ i %ﬁﬁll%tfo% & @3 %&aﬁgw AM91nBe § at 78 hr for

e conparison identi
exp#éi;s@ﬁljnesﬁlmg. fC@npaﬁ&EGn of génd @dpdssauon prefde dataanfBaizc gem-‘s'eated by

b AP S 5 b S el AHHGES 28] i
aveg‘gtg diftdAncS gleafeh oM £Ed14 Wlthih th-Ethfeﬁlgé @BD@EBM@ dalled present in

|nd|n protein was decreased 3.2-fol in the
the Sbdividhal files. | Ofrihw 119-nea)1 36 wet rhetsmonsiq qrijerén eb&tadant Gest P<0.05

al bum n D-box bi ndi ng proteln t hese data
Cn%&ﬁ%ﬁ%WF hted that in the absence of imune

[0228] MUlBeteORuas t @FfnabRSoveglay ini Frleeekpiiéskionr mediatednby the allergen
overal | gene expression in_the nouse | u(r)}]i resul ting
chafllengn ik isrcadlL13 igliation] efThe opFET¥HIRRY GloR-1Upggulaicd genes not

1deBP ﬁ?«f I | $9 %\9&-1{?@]&%& lodd *’ntostllé'gk ){ Eegfregg a @fEreRHs frﬁﬁtrentghh of signal

ese resu suggested t
proffiiRl biRGrenthssllatonsdfithabytokinet esi dithesimtratractihl Het3 adrinistration

data is _effective in elimnatinpg false itive ¢
or Fpgrfppafio tfawélce%f?r@@g%gﬁn Kot alprglésrepllqt Hgaﬁ ot ths, Batﬁophysmloglcal
res#@%%%@&nbﬁﬁ {h% d1]l s YRgddl Qﬁ“tdllle* LQAmal BR2F]L 1T ndReMd Edhes most
- nedi anges i n pulfhonary gene expression,
likeliy xefedt ncextended set of disease-related genes. Figure 1 shows that CAT2 and
ARG] gene are up-regulated in the Balb/c mice receiving OVA or IL-13 treatment. Figure

2 shows the mRNA frequency of ARG1 in OVA or IL-13-treated Balb/c mice.
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m ce (Jackson Laboratories, Bar Harbor, ME) were

treated with nmultiple 5 gg dose (0O hr, 24 hr, and 48
wanrdosloosug4si nstill ati on of reconbi nant nouse | LPAB/US2004/006470

(mL-13). A second set of control Balb/C mce (n=4)

were instilled with buffer alone on an identical

schedul e. Additionall y a set of Stat6-/- null mce

Exapiy e% tf g ated qlg%%?ié:gce?l b}g)d/v u%’gc&%%ﬂ'{lpqs ?a%%d re%é?%gsiotnoof IL-13 in

Balgmje&ting of all lungs at 78 hr for expreSS| on

[022{] Babﬁlﬁgyngo aHéC}:) gfggeg %}qﬁ{e {ﬁ}rﬁﬁ%‘ggy Vf’) ﬁrg }A(?ladatl’?lcles of a
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- phogplfatdsd (Ml+SRAP)t lﬁ‘@navbmagéw@g Osalge vath I(éﬁAp%HeH a§ gescribed

. he i ndi vi,dual I

in 3G Pl i 0758 1R S8R Reu bR RS i ones wer

har@RRd&br RNM &dlaciber RN svad ped ﬂr@nolde‘:‘ldngmsisﬁe mnigethe RN-easy
expression nediated by the al]lergen challen

Mindikite@iagan) fallowisgithg man@ﬂacﬂmqﬁ’é 1§ BatGRS- 0 i’?fesslon was
l s, Offfis h
eI AR RERSOVIR A @ isghb Bdilde cbfe U r*eeﬁglﬁﬁgs own in
Figie@®nalhe tiRNW ﬁl&fhehcyy ﬂlekpnessedlas pattd peringiflionf t he
cytokine. As either intratracheal |L-13 adm nistration
or |ung-specific transgenic overexpression of IL-13
Ll | DIV LSRR exph&SPANBFES-13 in C57bI/6
fzx‘{@wh Indﬂﬁ%nm;% ﬁgedzg%t&g allergic asterﬁr)a thgﬁ - 1én
“Fodul at ed genes nost |ikely reflect an extended set
di ' i Tar@des of Ad-
0281 SERTS, PER, BieaiRE ino ficsp AR Avit 31 6 TRr1ES of Ad-
IL18 &g AAdSRE POMRorirol Inhied Svete tredted mtith IBS) as descBbehowBxarthple 1. The

MRNA freque f ARGL in or treat Bal b/.c
anifppls verg SAGRHOSE d%/@@ﬂ%%ﬁﬂéﬁ?@%ﬁ%04j}'bf‘o§’ﬁa}dun WS 4solated and

)V iTthe SesuRSl bRt Be Fi
analeﬁgégI gésﬂs’?lgﬁ@gﬁﬁ% 1%&?%&@8%%&@??1??%%23] ° Briefly, v in Figure

4, 'Bad RN Avifrequeney és éxposssgdeasgdrts permibeal |y with 5x1010
particles of a reconbinant adehovirus expression
murine 1L-13 (1kd-1L13) or murine secreted al kaline

§ Bha&t B3 dAR GEODesstodth nlrind ke ripHoge tEle Bh&€RAW26HR. 7 treated
wzt W,ﬂ .;@r IL-13 as described in Exanple 1. The
animals were sacrificed 72 hours post-inocul ati on and

[0255€ | ﬁ%ﬂﬁf RAW‘%N?%EEQ wepé spiiA 18xtntaci( el cd?hﬁ’lewabulbecco s

prepare romthe lung tissue using the RN easy
molifed (Fgkgeagiufro(cDOMEngpplesantadud ik t4LmM Lsglwemme (CTS), 10% fetal

e N

G15€c$)u' t SURHE SO W1ls Nwerel EHBnE sﬁmulﬂ&ﬁl mﬁtNaoﬁrrs eleenoythi $00 ng/ml
ressed as part er mllion, npl.e 4. 1 nduction
rec@m inmg mgusrel gy C&@SOSMSF@&T@ ﬁﬁ@’oétlelélg/@l dW@E%IWWCWde (LPS) from

PciipdSnoutaben Torl AT A0 dSRRa; R Thg G iRl B Glmgpion, ocls
weRGeraped from the flasks, washed 1 time with cold PBS, and the cell pellet lysed in 600
ul of buffer RLT (RN-easy Mini kit, Qiagen) containing 10 pl/ml B-mercaptoethanol.
Lysates Wére stored at —80°C.

[0226] RNA was prepared from the treated RAW264.7 cells using the RN-easy Mini kit
(Qiagen) following the manufacturer’s recommendations. The RNA was quantitated by

absorbance at 260 nm, and a 1:6 standard curve prepared from the LPS/IL-13-treated
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I L13 or Ad-SEAP. Control mce were treated, with PBS
as described in Exanple 1. The animals were
weacrsithsiwed 72 hours post-inocul ation. The tot aCTIUSB®4/006470
RNA was isolated and analyzed for ARGL expression as
described in E anple 2. The results are shown in
samplegitarting 4t 1 Khag/ndaiiiort. r dduremeining saplee ¥seoassaydat o8 nggreaction

o bt 00y IRFRL 1o e, T SR, SR KR

(Apﬂ)ﬁe'dllgloﬁﬁze%@) 200 U A PBH M IRANZEbredsio kd Sorweilige.sPrimerslwdre designed
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usmgctlmﬂ)mswmrmﬁ@/@rwmhqd Rigsystemey dapgtdoy &11%) CAldef-AT3 and

tw%'s tg% Qi i Iaig{:&o;&g%Rgpl %&1 n%fﬁ%&%%&ﬁf%ﬁ,bwﬁsﬁé Rty RIAT2A- and

CAﬁB)@pmiﬂidJ exdnsCwéresusegrie thdhessesdfl GAITAL ePuilic dedalrases wewer BLAST

searé%ntsi/hm}cg%ngg%gequ%gég%ggg%aw ity Lﬁgsneg %Fm R TAMRA-
'quegcixgﬁ g)ur i o%ﬁ{:llégt:l&gsiﬁ (e ?&lf&mﬁg %% 2 ®)->3HokbeWyhthesized at

St ation, e scraped ‘fromfhe
Wyédthasks, washed 1 tine with cold PBS, and the cell

pellet lysed in 600 | buffer RLT (RN-easy M ni
kit, Q agen) containi nﬂ@—%%#“—eﬂ rrercapt oet hanol .
Lysat esiwere stored at -80 }FOZZSJ wals prgp red
f (eRRet he t r ead FFIMENR64. 7 ceI "AB°t he RN e ?'M“?ﬂ

AT ok aoS PO IPNGPES B, T STRTHH K@ 58S o SEQ IDNO: 1,520
#BATAanceSEQ IPA§On 52 hnd aSEéGIDsNQnéIélza curSﬁQID NO: 1,523
Pegfaned T epamibieol Pshh LO#GléEthbeqi ,5266 WBEQ ID NO: 1,526

e SR B ath b o AT E S T g Rl oo

ng/ABACY | OSEQIDNN §)530 CAT1SEQATPNO: /528, | GATBID 2l 1,532

;’M{bﬁs' ”9$E§n P RAE3 o 'sﬁgip;gb 1is34p | %%3 ID NO: 1,535

Prip r vvere eS| e u(tmhe ﬂc %rl S, e th
gﬁ%{ o ﬁ%g& G vy e

CVC recomm

é{%ﬁf ﬁ%ﬁ% lQﬁ Bﬂzlsﬁﬁtuﬁaﬁ&e 4:1329-1333,
19951%1 tivaH-PER 4Het Mse QhrcoldfelingCAT2B- speci fi ¢

X0Ns were used in the case of CAT2. Public dat abases

were BLAST searched with priner seguences to ensure
[022Heci Fignird ys slﬁzrwmat acaATEAMGAam ol TARGA- expressiqreds marginally

o959 JSRLSLER| S5Fohl LRl BEOBERUTEEES g1 12

CGene 5' Prlmer FAM Pr obe 3' Prlmer CAT1 SEQ I D NG
1,518 SEQ ID NO 1,519 SEQ I D NG 520 OATZASEQID

Exaule ;, B2gin@R@ptabeNORA T 269: @E@?@emwhll%‘}z@ A28 SEQ
IDNO 1,524 SEQ ID NO 1,525 SEQ ID NGO 1, 526

[0228] RAW264.7 cells, at 1 x 10%, were plated on 24-well tissue culture plates in 0.5
ml cDME. After adhering for 2 hours, 0.5 ml media containing LPS (Sigma) and/or rhiL13

(R&D Systems) was added for final concentrations of 1pg/ml and 10 ng/mi, respectively.
After 20 hours incubation at 37°C in an atmosphere of 5% CO; and 95% air, the cells were
washed 3 times with Arg Wash Buffer #1 (140mM choline chloride, SmM KCl, 0.9 mM
CaCl,, 1 mM MgSOy, 5.6 mM glucose, and 25mM HEPES, pH7.4), then an additional 4
times with Arg Transport Buffer (137 mM choline chloride, 5.4 mM KCl, 1.8 mM CaCl,,
1.2 mM MgSO,, 10 mM HEPES, adjusted to pH7.4). Transport buffer (0.5 ml) was added
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CAT3 SEQ ID NO 1,527 SEQ ID NGO 1,528 SEQ I D NO 1,529
CAT4 SEQID NO 1,530 SEQ ID NO 1,531 SEQ ID NG

W@ 26B203RGL SEQ | D NO 1,533 SEQ ID NO 1, 534PSEQSLD4/006470
NO 1,535 PCR anmplification was perfornmed on an ABI
7700 Sequence Detector (Applied Biosystens) using the
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gghll@(gﬂ Qa‘?ura g% @1\%/ ro@@QS%nM]AI@/' MSH, 5.6 nM

| ucose, H/7.4), then an additional 4
[0229]es Asi s]lmvm Gin TFpep 6; tarBuirfee upiaka 7is rowtirhallyl meduced by treating

Raffdebils Sl cvembingion ot BYS IRy g Jprerp graihe uptake,

hovl}gv)er ‘Q@ﬁlhﬁﬁ'ﬁe{ﬁd)y 164ind/\@ 1%&\@ 0D LGS 1iS20040 08¢ AT 2 for arginine
nmM L- Léuci ne and 38 nML-[2,3,4,5-

trana])¢!1t9| ni ne (Arrershan) m xed with L-Arginine (Sigm)
to a final concentration of either 400 M L-Arginine or
100 M L- Arginine and incubated for 3 m nutes at

Excdiplk ¢NUrk pR{AIO 5. RNOD6 4 Acelisoipégedivith LR aned $1-13
quantitated by incubating a replicate well of each
treatnment. with transport buffer lcontai

10280} I Wabs EAmCBPBARRA eeRat TRURRR Red] o Bl Fofe avginine
trar{s?&lt 'sﬁﬁie@?g@(te ddinago@ Bourd ¥ lstikiRiibe, &15'081'1@3‘)ve1te0wi§h6d three times

ansport fer. Transport was stopped by washi ng 4
w1thrg Washeeuffﬁrdflmg thedistn ABditfosal fopr {ims Wwﬁmmdranspertrﬁuffer The

cel]§|wefe Wu FE?E& @E/?Iﬁé g)g m 6}3' a%mglspﬁ%{ oQ(f 5\"/8 %zvgnh@S@O%r in Arg

Tra@l%ﬁfﬁ BLALI &htMBRg PEIM 9I-DBekinks 400 p@/II‘D-Mglnﬁ@AH(IZO mM L-Lysine.
lerce) an, 400 | lysate suspended in

Sumaﬁanw iveers eherifiied by, convralreatiom el 1408 §P1§cﬁ<>ﬁt1|0| Pifvtesnand 100 Ml
sl B R TR B ISRER Y SPad it 4 B IR roowing

the (adtiMfaturer © iretiactidR With fegixceptanthstait waa l@leﬁfohnedjatnlle scale in a

CcP
96453Vellaasgaym§)1|;€et %eplgs{ll Al éférw%q ﬂ%@% W el dop mw%f? égslte gt 500 ul of
1. o%@”mﬁo‘iﬁi/! HEPES ,EPIQ LW Eﬁtﬂr&@mo(ﬁuah{) Patntidd thé :Mlcro-BCA kit

I'ncreased ar gl hi ne upt
(Pierce). Urea production was expressed as pg urea/mg protein lysate.

[0231] Figure 8 shows that the LPS/IL-13 treatment increases urea production in
RAW264.7 cells. In agreement with the arginine uptake data shown in Figures 6 and 7, the
increased urea production is inhibited lysine, the competitive inhibitor of CAT2 for arginine

transport.
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however, is inhibited by lysine (Figure 7), a the

conpetitive inhibitor of CAT2 for arginine transport.
waxeorspogied: Urea production in RA W264.7 cel | sPCTaE2@®d/006470

with LPS and IL-13 [0230] RAW264.7 macrophages were

stinmulated in 24-well plates as for arginine

transport studies (above). After 20 hours of

stimulation, the cells were washed three tines wth
Exabepde $admiuBtivn ef ARG axpressirvegniretitdi- resaplor f our ti mes

with Arg Transport Buffer. The cells were incubated

37 for 2 ' sph 0 9 %

0238 T Aot ReBob i BLARIPPEREIR LR 1ARE [E500.) were

sen!ntlk@mbl G)VA 6P Bedved whh PBS telL-13 as @BcribddinlBigirad. Total lung RNA
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was|isolgtsd ang #nplgredsor r?anﬁﬂt gPraspnpgeeserbg %é%}nf’lsrz ubheesults are
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instructions with the exceptlon hat it was perforned

at 1/10Q scale in a | aevvlthatotal
Exapeple o Lfectayévs e/%e(f‘ﬂ” } ’é‘,fa ﬁ%’? %g eWHIFEHP 500 Al of
1.0% SDS in 10- m\/IHEPES pH 7.4 |and the protein

[0283RNt iHA Bwesl BA 0t kM oFage Bfefe kisdd fot ithi€ feﬁpénméﬂte&“ rachea were
production was expressed as g urea/ng protein |ysate

rap|dbyp @1qisest apdrckeapeds pbadheramh ponrieatioriyspe. Each irachemias sectioned into
& 6
> I5GE3REn A RPHEI LR Y LA kil b pveev v 1

meffiueiNvEE vehiaRdledeint (B mM)G Iysaeqd0V nd) o toxdh of them fos 15 - 20 hours.
i nhi bited IyS|ne the co t|t|ve |nh|b|tor of

CAT2
Comppsitionyi(mMieo! theanedim; meigdedyd. bagrgsepbish amino acids, 4% FBS, 2.0
glufa (b PP P0G é?o%tha H0 B8 %érﬁ‘cQHﬁlt/' 190 QIR ptomycin.

eXpression requires 4 receptor [0232] "I L-4 recé€ptor
[0284:]00 k dirhcheh eeerd $uppBRetéd Dongnuﬁlhalhzlb)km tmkwuh arstagidess steel pin into the

basgof ¢ dolbIgaAciEiety 5&%%55%?}9 rhtaﬂh flfeq it 5,781 M eicnRlsit 0
AP PRSP HRI R S o

DeXiRNe,; F heIHs04Y2. BSCa@IPreﬁ"ﬁ% ReHEe:t ThHSSlutidn WadBontinuously gassed
Exanpl e 97 Effect of 1ysine on carbachol -i nduced |

with a2 ICEaidrases Domikazs &ir tiRadwatient ofxaoh 8xidinvene KEhealpper support
age were used for this experinment. Trachea were

was atichieg bpadioep of sifftheeasateed TSP 1 2% Fsee ansderieChangss in tension of
Fach. trach
L A U R

dWEMhed dn ¥ PC caﬁ@uwm with vehicle, leucine (25 MV,
“né%5|ne (100 or both of themfor 1

-.,.20 h .. .
hposireshsa Qrmd arithy fhe Aigs u‘ﬁ?anWF‘%’&gdwﬁg K- sofition at 10-min

1nte(rgardessem e Eﬁg]%cﬁclll% %/4& {:(g§n]|\/§-rﬁpo se;Jtc%{xfnﬁs? dy%g) 'c%?lstructed

CofdenBBliHY 6f fhe z[%ﬁé%eryﬁ&téﬁﬁdm&ﬂ? WhHRPRE! @ltractile responses to the
[ ongi tudi nally arod wwth a stainless steel pin

preNMuscblhrentratmm haﬂ stabiigeb| e j acket ed, gl ass organ bath
[02361 | e tehen 5,ofm eac?lf ex}lg{aﬁrkr)l%ntl_'e lﬂsgac% 5 v&e%e 'fﬁotted on a gauze pad and

weighted. Tensions were calculated as milligram tensions per milligram weight (mg/mg)

and expressed as an individual percentage (%) of 10-5 M carbachol-evoked force of the
trachea in the absence of the drugs. All values were expressed as Mean + SE. Student's

paired t-test was used in this effect. A p value of less than 0.05 was considered significant.
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solution (37 C) of the follow ng conposition (n M:
118 Nad; 4.7 KC; 1.2 KH2PO4; 11.1 Dextrose; 1.2
wopeBBhp31848 CaCl 2; and 25 NaHCO3. The sol uti onP@@EAIS2004/006470

continuously gassed wth a 5% C02 and 95% 02 m xture

for the duration of each experinent. The upper support
[02377S ak{ SER@EHinYighred DRBrHAEhdtihduckdEfaghchéenl @odtridlidh is inhibited by

force transducer. Changes in tension of tracheal
lysime. ngs were synchronously recorded with a MP150 system

(Bl OPAC Systens, Inc.) and displayed on a PC

conputer. [0235] Trachea treated with the drugs were
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gend | Mes. Carbachol (10-8 to 10-5 M-response curves were
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blochng’ e of less than 0.05 was consi dered significant.
2005/ 003164 PCT/ US2004/ 006470 [0237] As shown

in Figure 9, carbachol-induced rat tracheal
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AR ke PEHE SR SR RS ot
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chatsaloh, (& herba VAT Tt ol I G e et T fuheep shown and
descritfed ah a5k 86 cHiddes Eﬁ’ﬁnodirﬁ'cbnc;rﬁ tRdt c8ink |v§{?ﬁ12tlﬁcscaﬁe of the invention
escrl ed In Figure 1. Total lung RNA was isol ated and
are desirley zeble protacteiRGl expr essi on as descri bed in Exanpl e

2. The results are shown in Figure 12. The nRNA
frequency is expressed as parts per mllion. [0240]

VWhile the invention has been illustrated and descri bed
in detail in the drawings and foregoing description,
the same is to be considered as illustrative and not

restrictive in character, it being understood that
only the preferred enbodi nent has been shown and

70



descri bed and that all changes and nodifications that
cone within the scope of the invention are desired to
woeorooseet ed. 70 WO 2005/ 003164 PCT/ US2004/ 0084 TMS2004/006470
What is clainmed is: 1. A nethod conprising
admi ni stering a therapeutically effective amount of an
Whafd@Mimed &: @ mammal which has an allergic or

I nfl anmmat ory disease, wherein said .agent..inhibit
1. achj methgd 6PMPKHPS admgistgping a M}.}Eﬂ%{s Soffestive Fhmo%mtagf an agent
to a ]g]igtg]gigi %}Plgats ‘g@agletggc Br B akeateyf BSdags] wHeYeih @ﬁd agent inhibits an

mponent 1s not a nitric OXI de
activity o BRgressioMO8) a campdiieat «xﬁearhargnmie mb@bmqpatm@f i wtigsyg affected

Isease is a,respirat o(rg%/) g&ase t god of
by th?l digepsep andyprd 6PHPRIFE ISLOhR PUEG P aisgéase I's ast hma,
{I‘H@{ncétlﬁ)'d \f’%)élmrle%gl%iﬂ 18 diseiseGHA edbiratobsdisesse.i ve

monary di seasa (COPD). 4. The/ nmethod of claim
3. vvh@he nfetlsad of elgient, }@emgpgm BSRf twrfgﬁqqge isoasthypa, chronic airway

conponen | eot | the conmponent .
reque@ng,ﬂg@gmqﬂ}ﬁtrg‘ftl %Olzf‘ry%er ein sal d conmponent is
4, anTHE HeRRRIGS cBrim B) @vh@fé‘iﬁlgbﬁld afent Lsajaml‘tﬂe ofibiadimgrio $ewi adpmponent or
conponent is a cafionic amino acid transporter. 7.
apoIE)ImaclaemdaﬁmcgdlnglﬂmWOHMer ein said component is
str PRLA 8. The
3. %1?86“6 cf%fé" %ﬁl&ﬁa g%u g&é\eaenta Y@%In%l ts the

6. ©XAMLE Rt oFf clatlﬁhel eviERdm end comnporRNAsi atatiphigragnBRagid trgpsporter.
anti sense nechanism_ 9., The net hod of .cl aim 8,

7. saiTheaepshnd efrdeaed vdieren ﬁﬁglc%’?o%‘?’f‘t & nggﬁrgﬁfmﬁ %f[%%a{ge in the
tl nh| biting the expression of ARGL in said tissue by :
"interference. 10. The nethod of claim8, wherein
8. saiTheagehsd efdeited, wherciorspid agest inhibifs ﬂpw@aeﬁal@p@f ﬂe?r component
i nhibiting the expressi on, of CAT2 in said tissue by

by BINA intstfeiepes i nembiganse fMeehalisNog of claim 2, wherein

9. Sal"ﬂl 3‘9@[?& bf’cl@mﬂj Bf%ﬁ%ﬁr@m’%@eﬁf éhdohesn@r cohﬁms&'han siRNA capable
clarm 2, wherein sald agent’ %Q)I{SI ne or a
of ndﬁblltmg itlee qxplespiop of 4RG1 1p§a1d'[t|:f,§u RO @fer Sk 1,

105 hEL 88 ST By WP sl ol At

of iRABRRAB SR exipPestidn JF WARSIA sid thsuEdty RNAcintemferancaci d
transporter, and wherein sai d agent

1L.bi nﬂmgeth@d obelaime S peATEASa G eanit mﬂﬂmre R tinthe ng
a 885 t L 3 d
12. 1? olr gt?l ﬁﬁpélﬁm%% Vé'}r%r?{gl ngrad‘aigtneglgnmﬁﬁ?odrr;w daflgnela? g@@@lﬁt >

13. Conpﬁd Hbhed of claina ¢} wheyein thomeouhad isy heman.t i ssue
af fected by asthnma or apother .al.ler :
14.i nf Thametndy ofickins b3, WASF®; ?F“@ ar%bﬁaésc fiithmp o1 COPPD, and said

e I's capa
componghtng M%arkfhade BPRMShic amino acid transporter, and wherein said agent is

capable of binding to said component or a polynucleotide encoding said component.

15. A method for identifying an agent for treating' an allergic or inflammatory disease,
comprising:

contacting a molecule with a tissue affected by asthma or another allergic or
inflammatory disease, wherein said molecule is capable of binding to a non-NOS
component of an arginine méta‘bolic pathway or to a polynucleotide encoding said

component; and
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conmponent of an arginine netabolic pathway or to a

pol ynucl eoti de encodi ng said conponent; and 71 WO
waQen/098164 PCT/ US2004/ 006470 determ ni ng i f PERIUS2004/006470

nol ecul e i s capable of ameliorating or elimnating a

syndrone or phenotype associated with saig ast hma A ninati

di seasedetesninigeifngaich geplefule inramabls ofyamicdpraiing;qf ehminating a

|l ecule is sele . on a
Syndg{’)rpﬁ & B]?eélpﬁ'gg & Or%g el(ao‘ggl? Q%((rf ggﬁl‘ég S ?g%g%s based on
16. SCITRE RihdlitbPoasRo Ufdwhérbinasnid mbcul® e setetttrtbadr piodudes based on a
15, wherein said conponent is an argi nase or b
strugsaner seratiana) Grug@gsHEn; o DRSS SeFeenip 2 CR“}Pé’PH%ﬁ, rary.
17. COMRE ISlis oA84GETS e‘f’éﬁn %ﬁﬂrc%ﬁ?bﬁé'ht W & hrlofha8d o4 cationic amino
| east "One gene 1n d biological sanple of a nanmmal;
acidapglsgetepar i ng said expression profile to a reference

expressigon profile of said at |east one gene to
18. dettemfihed, SMRIFEE: ramal has or is at risk for an

al 4efegi gﬁ éngésﬁ Ofil¥ ofdAtSRAE SoneVEDE EinMa Bdlegiodlesample of a
gene encodes non- conponent of an arginine
manmmblabed i ¢ pat hway. 19. The net hod of cl ai m 18,

wherei n.the .di sease is t hna. . TRC i .

coffBertTS ﬁalg SHBIEPLPH Bmgﬁ% ﬁ%? &%fgege& ¢ ‘Féggé}%s?% c?e&glltl éa:lgf goid at least
one GRhE t§ defftineAT BOSHAmSAPERY 6r &f at £kl ort amgllengic or inflammatory

activity or expression of a non-NOS conponent of an
diseasegi ni ne met abol i ¢ pat hway. 72

wherein said one gene encodes a non-NOS component of an arginine metabolic
pathway.
19. The method of claim 18, wherein the disease is asthma.
20. A pharmaceutical composition comprising a pharmaceutically-acceptable carrier and
an agent capable of inhibiting an activity or expression of a non-NOS component of an

arginine metabolic pathway.
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