1 FURGCSEM DE DERI VATI VES AS MODULATORS OF H1474 AND THEI R USE FOR THE
TREATMENT .OF | NFLAMVATI ON BACKGROUND OF THE | NVENTI ON [ 0001] The G
protein-coupled receptors (GPCRs) are .integral nenbrane proteins that are
involved in cellular signal transduction. GPCRs respond to a variety of

extracel lular signals, including neurqQtransmtters, hornones, odorants and
light, and are capable of transducing signhals so as to initiate a second
nmessenger response within the cell. Many therapeutic drugs target GPCRs
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endocrine secretion and peristalsis. [0002] Di seases such as asthma,
chronic obstructive pul nonary di sease (COPD), psoriasis, and rheunmatoid

arthritis é‘i?%i enerally are considered to have an inflammtory etiol ogy
i nvol vi Mg\ CSEND(:@FI EE[EWTE)NHCI‘ ophages and cosi nophils. Current
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or nasal nucosa. Satisfactory oral therapies for RA or COPD currently are
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contain,a related but, district receptor, HWA4A. The amno acid sequences
of Hwr4ngHing mﬁmaa% vapestitation chentd e Reichofdidiopepndoppr erehio nFen

deor phaﬁ%tmggr eas HW/4 has not. Niacin or nicotinic acid is the HW4A

| igand, " Wse et al., J. Biol. Chem 278:9869-9874, 2003. Niacin is a poor

acfio0al or of DidbvHets sfdhaSkthire choneebgardre polontraiyndisase (MPED), geodadisit not
an HWr4 e. [0006]. Under certain circumstances, HW4 and HW4A
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absorbed through lung or nasal mucosa. Satisfactory oral therapies for RA or COPD currenily
are lacking. |

[0003] Molecular cloning of HM74 from human monocytes predicted HM74tobe a
chemokine receptor (Nomura et al., Int. Immunol. (1993) 5(10):1239-1249). HM74 is
expressed primarily in bone marrow, spleen, tonsil and trachea. The HM74 ligand is not
known.

[0004} Human cells contain a related but district receptor, HM74A. The amino acid
sequences of HM74 and HM74A are about 95% identical. However, HM74A has been
deorphaned whereas HM74 has not. Niacin or nicotinic acid is the HM74A ligand, Wise et
al., J. Biol. Chem. 278:9869-9874, 2003. Niacin is a poor activator of HM74.

[0005] The mouse genome contains an HM74A gene but not an HM74 gene.

[0006] Under certain circumstances, HM74 and HM74A demonstrate coregulation. Using

~ Tagman-PCR, applicants found that HM74 and HM74A expression are induced 50-fold by
TNFo. in granulocytes and 10-20-fold by LPS or TNFa in monocytes. HM74 expression also
1s induced 4-5-fold in normal human bronchial epithelial cells with the Ty, cytokines, IL-4 or
IL-13, known to be important in the etiology of asthma. HM74 and HM74A expression is




-2- upregulated in human primary eosinophils by IL-5. Finally, pulnonary
HW4A expression is upregulated in a murine experinental asthma nodel .

[ 0007] The restricted tissue distribution of HW4 and HWA4A, and the

regul ation thereof suggest a role for HW4 and | MA4A in inflamrmatory
processes, such as asthma, RA and COPD in inflammtion. [0008] G ven the
role GPCRs have in disease and the abifity to treat diseases by npdul ati ng
the activity of GPCRs, identification and characterization of GPCR |igands
can provide for the devel opnment of new conpositions and nethods for
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contain a side group, may contain a dge, may contain a het eroat

may be BME4: sndyreddesronpositionatidmsthote forepplying thodibiavaty oriket her eof ;

[ 00012]. d.X each is O .S, or * -3- [00013] Y is C1-Crs alkyl, which
may be lgggﬁgcﬁ%c&fM@V@Bﬁ%&ﬂﬂ%@%@?@?ﬁ%t mor nmay be substituted, or

conbi nati ons thereof; O -C18 al kenyl, which may be branched, may contain a

SUMMARY OF THE INVENTION

[0009] The instant invention relates to molecules that activate HM74 but not HVI74A.
[00010] The molecules have the following siructure:
R
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[00011] wherein R is hydrogen, or C,-Css alkyl, which may be branched, may contain a

heteroatom or may be substituted, or combinations thereof; C;-C)g alkenyl, which. may be
branched, may contain a heterocatom or may be substituted, or combinations thereof; a C;-Cig
alkynl, which may be branched, may contain a heteroatom or may be substituted, or
combinations thereof: a C3-Cpg aryl which may contain a side group, may contain a bridge,
may contain a heteroatom or may be substituted, or combinations thereof: or a Cs-Cig
cycloalkyl, which may contain a side group, may contain a bridge, may contain a heteroatom
or may be substituted, or combinations thereof; or combinations thereof:

[00012] Qand X eachis O, S or NR;




het eroatom or may be substituted, or conbinations thereof; a Cr-Cl18 al kynl,
whi ch. may be branched, nmay contain a heteroatomor may be substituted, or
conbi nati ons thereof; a C3-Cl18 aryl which may contain a side group, nay
contain a bridge, may contain a heteroatomor may be substituted, or

conbi nati ons thereof; or a C5-Cr8 cyclyal kyl, which may contain a side
group, may contain a bridge, may contain a heteroatom or may be
substituted, or conbinations thereof; or conbinations thereof, wherein X
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contain a side group, a substitut - cycl oa ., whi.ch may. be
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[ 00015] I'n e I nvention, nethods are disclosed for
i dent i fariyhghichelyabotin ofide idid, méocontaia abridge,anaptontin ohetcmanest may

conprises the steps of .providing_.a ¢  cal jety,.providi a cell
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furosem of interest activate . Those conpounds_cause sel ective
dose- r espdngiowp, cabstitutediBblisicycoalloyl, Whichehdysbecluprabed ppdywhidyrapy conisn as

human cel.l. s, such_a cel.l.s, 293 cel,ls and,L1l 2 cell t . | s not
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regpponge. Thechgaerounds of interest also activated HW4 in a yeast
reporteér assay and induced chenotaxis in transfected L1.2 cells. [00017]
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moieties can include, but are not limited to, peptides, antibodies, agonists, mverse agonists

and antagonists. Alternatively, a known modulator can be used in a competition assay to
identify other modulators.

. J016] The base-substituted anthranilic acids or furosemides of interest activate HM74.

Those compounds cause selective dose-responsive calcium mobilization in cells expressing
IDM74, such as human cells, such as CHO celis, 293 cells and L1.2 cells. Control cells not
transformed with the HM74 coding sequence did not demonstrate that calcium response. The
compounds of interest also activated HM74 in a yeast reporter assay and induced chemotaxis
in transfected L1.2 cells. _

[00017] The compounds of interest generally are agonists. Thus, a compound of interest could
be developed as a drug candidate. A compound of interest also could be used to identify other
molecules that activate, bind and/or modulate HM74 by, for example, competition assays.

[00018] Another aspect of the invention includes therapeutic compositions, where such
compositions include nucleic acids, antibodies, polypeptides, agonists, inverse agonists and

antagonists. Further, methods of the invention also include methods of treating disease states




and nodul ati ng HW4 signaling activity by adm nistering such therapeutic
conpositions to a patient in need thereof. [00019] Those and ot her aspects
of the invention will becone evident on reference to the follow ng

detai |l ed description and attached drawings. In addition, various references
are set forth below that describe ir}1 nore detail certain procedures or
conpositions. Each of the references hereby is incorporated herein by
reference as if each were individually noted for incorporation. DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 00020] The instant invention is based on the
di scowead yodhlating E0ITes grflag agietiinviat ainkiidtering eobdahsrapnidiclvmposisdinaty a
sequence i $ kn% 5 mura et al., supra. Methods for obtaining, naking and
usi ngpﬁf\ﬁﬁué?eéa \gﬁof\fi? ed herein. Changes to the HW4 codi ng sequence and
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are not inpacted adversely. [00022] The instant conpounds nodul ate HW4
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di sorde haracterized by infl. tion, such as asthma. [[0002 The
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an agonist of the instant invention. Then the effect of the test conpound

on, foOXOWEEHSINe, cal cium nobilization, can be ascertained to determ ne
whet her the test conpound reduces the cal cium nobilization |evels induced
by the agonist of the instant invention. [00024] O her such assays to

i dent DRETAYTICED ®DESORE THIO OB THRINVENON agoni sts, are contenplated to

fovobowi t hi Thé RRtHE BREnEn it BEsdRBUBOEstBNGS PibleduBAARA acByitk alig4 such
g{?qggounds i ncl ude sul famoyl anthranilic acids, such as, those having the
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be  amino acid are tolerated so long as the known functional a ctivities of HM74 are not impacted
adversely.
[00022] The instant compounds modulate HM74 activity arxd are agonists of HM74, and thus
are drug candidates for disorders characterized by inflamnnation, such as asthma.
[00023] The instant compounds also can be used to screen £or HM74 antagonists. For
example, cells expressing HM74 are exposed to a test com-pound and then to an agonist of the
instant invention. Then the effect of the test compound on_, for example, calcium
mobilization, can be ascertained to determine whether the test compound reduces the calcium
mobilization levels induced by the agonist of the instant inwention.
[00024] Other such assays to identify, for example, agonists and inverse agonists, are

contemplated to fall within the scope of the instant invention.

[00025] Suitable such compounds include sulfamoylanthranilic acids, such as, those having the
structure:
R
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branched, may contain a heteroatom or nmay be substituted, or conbinations
thereof; a Cl1-C18 alkynl, which may be branched, may contain a heteroatom
or may be substituted, or conbinations thereof; a C3-Cl8 aryl which may
contain a side group, may contain a bridge, nay contain a heteroatom or
may be substituted, or conbinations thereof; or a C55-CI8 cycloal kyl,
which may contain a side group, may contain a bridge, may contain a

het eroatom or nay be substituted or conbi nati ons thereof; or conbinations
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bonds,
contain a side group, a and C;-C, g heteroaryl, which may be branched and which may contain

a side group, a substituted Cs-Cig cycloalkyl, which may be branched and which may contain
a side group or C3-Cyg aryl, which may be branched and which may contain a side group; and

- J029]1 each Zis R.

[00030] In another aspect of the invention, methods are disclosed for identifying modulators of
HM?74. For example, a method of interest comprises the steps of providing a chemical
moiety, providing a cell expressing HM74 and determining whether the chemical moiety
modulates the signaling activity of HM74, including whether such modulation occurs in the
presence or absence of an agonist of the instant invention. In arelated aspect, the chemical
moieties can include, but are not limited to, peptides, antibodies, agonists, inverse agonists
and antagonists. Alternatively, a known modulator can be used in a competition assay to
identify other modulators.

[00031] The term “alkyl” means a straight or branched chain hydrocarbon. Representative
examples are methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, sec-butyl, pentyl and




al kenes and al kynes. [00032] The term "al koxyl" neans an al kyl group bound
to an oxygen atom Exanples are nethoxy, ethoxy, propoxy, butoxy and

pent oxy. [00033] "Aryl" is a ring which is an aromatic hydrocarbon. .

Exanpl es i nclude phenyl and naphthyl. [00034] "Heteroatont generally is an
atomthat differs fromthose that typifagl a nolecule. Thus, in a

hydr ocar bon, any atom not a carbon or &-hydrogen is a heteroatom Common

bi ol ogi cal | y accept abl e heteroatons include oxygen, sulfur and nitrogen.

[ 00035] The term "heteroaryl™ relates to an aryl group where one or nore
car bon dteapls Thedydroepibac esh vartidin and et moraimaturdedadqubbsorariplepyhdg yhch as

i m dazol I thienyl, furyl, pyranyl, pyrimdinyl, pyridazinyl,
- Aigael i

i ndol yl Bdpt hyri di nyI and i soxazolyl. [00036] The term
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cycl oprgpyl cycl obutyl X,% cyc%ﬂggleln?{}? an Q’?@% %%8&537]]@‘3%& er ocycl e"

is a cyailftthfmyybﬂmmWeom mrtoxyoarel peatosgn at ons are repl aced vmth a

het anpl.es .are r.rolindin ridpn and a2|n
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are rephg ? 1with a heteroatom An ether is a heteroal kyI. [00039] By
"substitu is meant that the base organic radical has one or nore
sulied®3tient “Bletsopsom Thensrallyris at etvnothagtifiors frepltiase shaahgifyermatarie.or group

n a nol.ec entat'e bst.it uent ncl ude, a hal oge d -GS al kyl,
o R Ry TR SRS Al o S G h e S S R CCOBRoRe and

am de. [bISARIY BeghaeHcteFBRAS 1h&ﬁd§6>f}%%%ru@fu9&{at1ﬁtr8% erfoNe or nore branches
at one or nore sites. A branch can be an group as defined above or other

si 03§ oup. Thotam hetprraryldrelstes to angrylrgrans Wz, ong oe mfke earpdnuattamstaw of ring
structu p ri stru ure re of the :
plurali E‘- e§ﬁac r“?trlllgasﬁleé%ﬁatéé ﬁf?ﬁﬂgﬁﬁ E%OY"E rPgn(S’ﬁ ‘H{?PE‘ Yk he
pl ural i pyragfl, pyﬂgﬁilﬂiﬂiypj@ﬁiaﬁlﬁﬁnﬁﬁo‘l}yl c%sm; ﬁaﬁhﬁﬂﬁﬁﬂ%ﬂ%ﬂmﬁﬂi be
substituted or a conbination thereo ring may be bicyc ic or
poi%&’?é] i c. Thetwmngyeaglkelonefarsioa %@hm@@rowb%r%am@exam@sme [00042] A
"hal oge f;0 rine or bromne. [00043] The term
"si de greydb o é?rc Eg’t%ﬁ%og’%ﬁowcmde&g lac hed to another structure. Thus,
a Sﬂ&@é?’p rou p“Heiﬁrdaycla’mslﬁ @ehiafkytiehbRete abayuee cabordbisits areRpRbdERitha an
aryl, cl oal ké( rl SO on,
A étioatom. xamples are pyrrolindinyl, piperidiny! and piperazinyl.
100038] The term “heteroalkyl” is an alkyl where one or more carbon atoms are replaced with a
heteroatom. An ether is a heteroalkyl.
[00035} By “substituted” is meant that the base organic radical has one or more substituent
groups. Thus, an atom or group replaces another atom or group in a molecule. Representative
substituents include a halogen, C;-Cg alkyl, -CN, -NO,, alkoxyl, hydroxyl, sulfide, sulfate,
sulfonamide, amine and amide.
[00040] “Branched” means the structure contains one or more branches at one or more sifes. A
branch can be an R group as defined above or_other side. group..-. .
[00041} The term “ring” means one, one of a plurality of ring structures or a plurality of ring
structures, where two or more of the plurality of rings can be fused, wherein the or one or

more of the plurality of rings may be aromatic, contain a heteroatom, may be substituted or a

combination thereof. The ring may be bicyclic or polycyclic. The ring may contain a bridge

of varying length.
[00042] A “halogen” is, for example, chlorine, fluorine or bromine.
[00043] The term “side group™ means an atom or molecule attached to another structure. Thus,

a side group can be an R group defined above, an alkyl, an alkenyl, an aryl, a cycloalkyl and

80 on.




-7- [00044] The term"bridge" refers to a |linker between two structures.
For exanple, a non-cyclic hydrocarbon, such as an al kyl, all:enyl and the
i ke, which can contain a heteroatom can be substituted, can be branched
or conbi nati ons thereof, can connect two cyclic hydrocarbons, such as aryl
or cycl oal kyl groups. The bridge al so fsfay be contained within a cyclic
structure joining at |least two atons of the cyclcic structure. The

i ntranol ecul ar bridge may contain O, 1, 2, 3, 4 or nore atons. The

PO b@IRY ecu] ahe Ra8iqIRYrhes d Diftfer bBIARS ALl Pl BUOSEd iR e, %;ﬁ/%?é?duc

Parti culf ar conpounds interest are ere 1) ogen and
Q is ohydgenarbonsuth sy an dlb@nalényd andtheliker whieh carocondaie a betebatdm Zagrbteups ar e

not hydrogen; and en both, Z groups, and R are hydrogen, and Qis
oxygen, SP\%%‘Hlt%ﬁéﬁﬁgg(b@P\A@‘eg&ﬁﬁP%Hl 1fps eﬁepﬁ\ﬁ\/@%w&ﬁw@ .C%;%Q’Al%]drwgb%wpounds
-of i nt erfst as%?ﬂtcﬁ"cp?]ﬂ)%lﬁ%]tgrml. THeWidse @Ena?%@ cgﬁtagﬁﬂ LR é@ﬁlfc%h{é‘tﬁlfe

prodrugs as known art, for exanple o enhance bio-availability.
Thus, t heiningst kast twontamnt dfdhe caidie nphces Thaiitantodecofar blidganty eenteimrfihounds

of interest, that fol] ow .admnistratjon, are._netapoli.zed ta a bipactive
Form. Sdei bileackirosoaibug i Betdanli Jridaines b i auctitor ottt e
carhaoasp. | apgnfcutt H&ﬁpmﬂlﬁy%f ﬂ%ﬁﬁ?&%ﬁé@&% 1PWhed RY h‘;ﬁlﬁg%e%(éh@'@iswer sible

Carriers in Drug Desigh" E. B. ., Perganon, NY,” 1 “Prodrugs as
Novel DoupgeDairisvidury tt8y SV éampst hydiogenwir ode 8t bdth &, grewss. are potdrydomenGindrd)c al

Soci ety, .DC 75 04 Chem, cal nodif.ication,of dr is di,r.ected to
Sddr ess YHRREPF Eibhad JRard R are RN Brm a0t ol Rt W X S, ate s L R e
avai | abignbtyu@firea pol ar conmpound that nust cross a lipid barrier, howto
stabilize a conpound normally susceptible to degradation in vivo and so

on. J086b48] Thheempeunssntintacsigketapyivdetinps! gnavpaibiat dahbaderivasizad tyyforexi city,
| ack of specificity, . instabilit bei ng net abol i. at-t he.absqrption

St e, Cbal Tk b in b8 oRrekelsa Bl Bl bRl TR, ' Dost
or pai Nileniidl EGkdAHlags VRianROFthe aghe copoaisafiateest tharslbwihon probl ens.

[ 00049] A common nodification is esterification, which is not limted to
der i vat péRindfiragon.cae psiepplizpddo g bicastine Sumy Suigh brogotiverdrag pIasurseisere also

ot 245 o] SRR o B VAR S AR,

subst i t @it venibldEamidddan DrbgDetign” E/R: [Righa)@dy Pereancohedy, 1087 FPadegs as

branched hydrocarbons that can. be substjtuted, can contain_one or nore

doubl e BYovel Drug Delivery Systems™, Higuchi & Stella, eds., American Chemical Society, DC,
1975)

[00047] Chemical modification of drugs is directed to address particular aspects of
pharmacodynamics, such as how to enhance availability of a polar compound that must cross
a lipid barrier, how to stabilize a compound normally susceptible to degradation in vivo and so

. on. |

[00048] Other reasons to make prodrugs include bioactive drug toxicity, lack of specificity,
instability, being metabolized at the absorption site, being absorbed too quickly, patient
compliance, such as poor taste or pain at injection site, poor doctor acceptance or formulation
problems.

[00049] A common modification is esterification, which is not limited to derivation of a
carboxyl group. Chemistry exists for making such derivatives, for example, for amines,
imines, sulfur containing substituents and amides as well.

[00050] In the case of esters, various substituents can be added thereto, including unbranched,
cyclié or branched hydrocarbons that can be substituted, can coﬁtain one or more double or

triple bonds, can contain ring structures, the hydrocarbon backbone can contain one or more

heteroatoms, such as nitrogen, sulfur or oxygen, and so on.




triple bonds, can contain ring structures, the hydrocarbon backbone can
contain one or nore heteroatons, such as nitrogen, sulfur or oxygen, and
so on. [000511 When considering the R group for constructing the ester,

anot her factor to consider is the susceptibility of enzym c cl eavage.

Thus, steric charge and conformational factors can be determ native for

bi oavai l ability. For exanple, a branched al kyl group may provide steric

hi ndrance for accessibility to the esterase active site, thereby slow ng
the rate of hydrolysis. That either nmay be | ess desirable, bioavailability

i s [0@5dyed, OWhelesinsilblisg thBiFogMab faliohbttitiihg thes@l GG ek f1@QA5 2bnsidar at her
C|rcunstﬁnces is_desirable to enhance aqueous solubility of a drug.
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Exanpl edtofussensibility gEsnamiteleavaeri dbus. siste chryas andheanderanationel faetpessan be

sulfate ] ' -nho ] ' et at es, .anm nes and
The 11 ko PRTBYT FRBRC bR PO Bl Re AR AR EF RS LBY o BEHRRT ne”anc
the |i kéimhmdedorkertssibility egithe cSittdsabtibregitothsrebpslotvCtheite b®hidiBlyBist r ogen
i ncl ude dr, xilmet gyieﬁgroups or hydroxyal kyl _groups _in _general,

acyl oxyadl @aﬁ Bap &¢ L8 desispbleg Pogpalabinnissielayed s dayirabie. bigsyaidabiliy iy e si t es
for deriyathga. Exanples of derivatives are Schiff bases, oxines, ketals,
acetal s, oxazolidines, thiazolidines and enol esters. [00055] Wile the

de{(00a] ves dn stussatnabkoves, ddspediablecovriapot aeods siguisifityt dfe Gupstituent to
t he dru%k a &ybgtﬁ}uent ¥ 3; attached to the drug in_other ways, for
exanpl e PXAVBIEGEM SB%IﬁI&FF?%, achdpvedapt spahinglude pecsmnates) apiaiess hemisecoinsicses,

nydr Op bk ARAR) hQRS a8flel Afnihidiia dOARSE] Yet another means of
derivatization'is to usé substituents that are renoved froma prodrug by a
noH¥R2yhat i c Nivieegean pEamidex amplesscarimolated chypradoingand thatike eah ¢ der{Rtigedo- 1, 3-

bt 0. o IR EHDY donEeee a1 U5 e Ak B AR PySirs. S dastoke or
am des g}b@%meﬁg aaﬂpkfglg}qr%&@ﬁ%gﬁcyl%ygdﬁpphi lic cyclization-elimnation
c

reaction. e cyclization nmechanismis available for drugs containing
phEl8P4]  al c6hdiosylaveunsralavene sit@rfodduyatdesi Gremllesofxietivivbyerare Bchiff

"Encycl i a.0of Phannaceuti cal Techngl.oqgy,." 2nd ed.-V. 3, Swarbrick &
Boy! an, 8%%%0?{1;1‘3 kre?%?’ af%%%e%az%lﬁfgﬁ‘?s’ ﬁwgéélfesrﬂglreé]%ia%?mt he instant
| Nf0B0s5Jon comERRhadRaaMs distiubhrabRédiine ko MledtMBneRERIYRAS bs@liedt B € est

practicing known synthesis methods to obtain conpounds that once
adni ni sthedeee, asubgtituest may be attached do therdryg inother wavel fr exaropisolyridogenat

e e e e o
a [e00kEi n sefuemothenhemnd ofledivatiBition $LEUSH S@tStifklts that are removed from a

prodrug by a nonenzymatic mechanism. Examples include prodrugs that contain (2-oxo-1,3-

dioxol-4-yl) methyl esters, Mannich bases, oxazolidines, esters with a basic side chain that

catalyze intramolecular hydrolysis and esters or amides that undergo an intramolecular

nucleophilic cyclization-elimination reaction. The cyclization mechanism is available for

drugs containing phenols, alcobols and amines. “Prodrug Design” Testa & Mayer in

“Encyclopedia of Pharmaceutical Technology,” 2nd ed. V. 3, Swarbrick & Boylan, eds.,--

Marcel Dekker, 2002.

1000571 Therefore, the instant invention contemplates any further medication of the compounds
of interest practicing known synthesis methods to obtain compounds that once administered
react or are acted on in vivo to yield a compound that modulates HM74 activity.

[00058] The term “equivalent amino acid reéidues” herein means the amino acids occupy
substantially the same position within a protein sequence when two or more sequences are
aligned for analysis. Preferred HM74 polypeptides of the instant invention have an amino
acid sequence sufficiently identical to that of the wild-type HM74. By “wild-type” is meant

the most prevalent form or allele present in a defined population, whether local or wider in




aligned for analysis. Preferred HW4 pol ypeptides of the instant invention
have an am no acid sequence sufficiently identical to that of the
wld-type HW4. By "wild-type" is meant the nost prevalent formor allele
present in a defined popul ati on, whether |local or wider in -9- scope. The
term"sufficiently identical” is used erein to refer to a first amno acid
or nucleotide sequence that contains a sufficient or m ni nrum nunber of

i dentical or equivalent (e.g., with a sinmlar side chain) amno acid
residue§ o nd amk no a% eotlde sequence such

that th&"H rgﬁgan téﬁ%%ﬁ@%é##n %F% 1] Or?%ﬁ %gﬁu@ﬁ%@ Ve a conmmon

st r uct unatlestalerkiuendel at cmﬂﬂmsdfﬂa@ﬁﬂ cﬁmhnﬁﬁh invhib¥r offi@éntRAAITRYBivaRfi NO
acid sequences that contain a comon structural domain having at Ieast 96%

i dent i t &84 WHDasimilpypesbainy ﬂmsnoa@ @aifnerear nneleatidesde agegon emana agyd or

dent !
e o SRR RS SLEDONSRR At A ITE SR,
an acti VbMoﬁ&ﬁ'ﬁét&ﬂl Bymsgin akﬂﬂﬂbﬂc@flﬁbﬁ ifihctipedl wpiyity. deor eQﬁmﬁP&CA@MG aadi d

nol ecul e on an HW4 expressing cell as determned in vivo or in vitro,
accor di ﬁ@u?@%ﬂéﬁa@%t@ntaé@mamm@c damein beving Atilgast Bovepdentitydvite ar

acti V! t eﬁ%&g&eﬁtdsg{}fﬁ%{?lag%enﬁgﬂenzymat| c activi ty on a second

proteln of an narrect activit cellular signaling activity

meflilac e by Ausmeascbmtdrﬂmméablmmw,m:; N4 actséiyd)thigogical dotivitnofHMTyA@ber r ed
enbodi ngpt HW74 act] vi i.ncludes at |east one or nore of the fagllow ng

activiti CK(qa; QYL Qb ?‘@ FE6°TF it B 2V e st A MMTr wrqteie, PNFREPSg nal i ng
pat hway o fiididic b€ cﬁé&ué&ﬁ’aﬁ]ﬁ\dﬂt& 1%§§1n bdif s é#%ﬂ%dhhg%%ﬁw& the

ability to alter e host ce act vate activation on binding
a nol ecatoerdafg tomﬁandaxdetmhmques and HMY4 attevigtuiah |bbyx dieci autieitpctichvig dn an

i ntracel | ul tar r ot ei n 00060] One aspect of the invention pertal ns
to expr%@g?%’go Of TEpTIEtE A VIR HRFRSE PR oIt P%%‘H&H’é%“&ﬂ@’ﬁ YHREER a8

activat %iiula‘r\%lo%ﬁ% Mvﬁy Ehedidi'é‘d nfBradiidh o€ itk 1@0i7d. xﬁ’ﬁi £6dh el ﬂoﬁem i Iihtﬁnded to
i ncl ude DNA nol ecul es . or genom c DNA) RNA nD ecules (e.g.,

r URNA) p}f@ﬂ?@d@migéumntmﬂblﬁ"l Rbizbvl‘genelmé¢sead lazsi o1g: mrumbre of thdéoléwmmgs The

| d__ ol b | d
or of or sty e BB By PR S Pl o nP AR A b

ol ecul ghility 18 Mtetab@dith n SRWAS I@é&d {I"i)otﬂb abifier toniet flehodCdell wheR h8GHhes
present in the natural source of the nuclei'c acid. Preferably, an

"i sol at W) achyelics @ binding aimolequdeoighe swuguiens end (Hdhe alilitriainteracl wikan he .
nucl ei c: HWA4 (i.e., sequences located at the 5° and 3' ends
of the lrlllﬁg egllugagg%g%bﬁowmt he genom c DNA of the organismfrom that the

NUEIe6E] aci dOus aghett ofals inTafiongRitaine th Fifksigdie7¢ iRecdil thinldepuhratad

contai nrelspeosnse when HM74 is activated. As used herein, the term “nucleic acid molecule” is
intended to include DNA molecules (e.g., cDNA or genomic DNA) and RNA molecules (e.g.,
mRNA) and analogs of DNA or RNA generated using nucleotide analogs. The nucleic acid
molecule can be single-stranded or double-stranded, but preferably is double-stranded DNA.

[00061] An “isolated” nucleic acid molecule is one that is separated from other nucleic acid

molecules present in the natural source of the nucleic acid. Preferably, an “isolated” nucleic
acid is free of sequences that naturally flank the nucleic acid encoding HM74 (i.e., sequences
located at the 5' and 3' ends of the nucleic acid) in the genomic DNA of the organism from
that the nucleic acid is derived. The isolated HM74 nucleic acid molecule can contain less
than about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences that naturally
flank the open reading frame nucleic acid molecule in genomic DNA of the cell from which

the nucleic acid is derived. Moreover, an “isolated” nucleic acid molecule, such as a cDNA

mole_cule, can be substantially free of other cellular material or culture medium when




t han about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucl eotide
sequences that naturally flank the open reading frame nucleic acid

nol ecul e in genom c DNA of the cell fromwhich the nucleic acid is
derived. Mreover, an "isolated" nucleic acid nolecule, such as a cDNA

nol ecul e, can be substantially free of other cellular material or culture
medi um when -10 produced by reconbinany}techniques or substantially free of
chem cal precursors or other chem cals when synthesized chem cally.

[ 00062] A nucleic acid nolecule of the instant invention, e.g., a nucleic
aci d nobscincel berecadbingntiddihiqan obaibsaotityelilec sl chgmidab pdadoml edidh ar

bi ol ogy technjqyes and th sequence (Nonura et al., supra). Using all or a
porti onCRFmE %Wﬂ@@?fé@ﬁ&@?m % nucl ei ¢ acid nol ecul es can be isol ated

_ | Sequtt hue ci ¢ e jated
Us{qigest an akﬁld}yé?é hdi 5%(@{:&“@?@ SRR 0 Q.E%H%ﬁcl(eﬁa%gimé ?ulgesc“ ed in

rook et al., eds., oning: A LaBératory nua nd ed.,
Col d SpmdodingHaMié rcah bb oktal il saslardGabitcdpr binpghacdhaignedihd the89) .
[ 00063] A nucl ejc acid.nmol ecul.e.of the inventiqn n _be anplified using
CONA. - NPt (oG B oL BRI (oimtolh P TR O GBI A Stetrs GBI (A nee de
Pr i ITer S A8 QNN ch bs 1BRAAL Sing R AP HHIEALLA N EEHAL WASiqullE UG o ©

acid so anplified can be cloned into a appropriate vector
char act desczbet] mBSabittocleiabned., MdakgdarClobngt HeFawraory Meingd2f béoCbiles

correspgndin 0 4 nucleotid equences repared by standard
synt het szﬁgegﬁ‘ﬁﬁoﬁﬂggﬂm@g _{esqﬂgoﬁﬁgélg%g:[gqrg%g\gﬁ lgggﬁfsynt hesi zer. [00064]
Moroeoser .t ha MkiceiEd Aoldufresdinde@fontdas bk gﬁﬁnwhz@ﬁ?iggenmm% anly

portions of a_ nucleic acid sequence encoding 4, exanpl e, a fragnent
t hat engawayc DAVA exa feausite ahdappraomaé ngemidleotids primersektartimg tdotamdard t hat

yield a,dgtectabl e intracel |l ylar event.,. when l.i gand , i s, bound thereto.

br ot er 2B 5 ERATCalrb BT b7 hudHe e Sapt e sTERE ondt M opser ved when
HW4 | Safbprvad ebtdring cHRGABzdIGY DG dequdiR0@6alsid PughedneraaCi d fragment
encoding_a "biologically active portion of HWA4" can be prepared by

i sol ati ‘%%0@“9]6%4@@ KOGEspeMing thHM Ereusthetide sgmienges se He preaeicd gy sstenvgi4

bi ol ogi Vi ressin he .e ed portion of HW4 protein (e.g.,
by recoﬁ%#hﬁgi(r&l:téc\ﬁg(qéﬁségg’)’oﬂ%m%nan\%uiorr% ted;%% @%egllzﬁrg the activity of the

enoooéd por t MoreoRrtr, Hiditicldi®RG6 eloldbak: dMeitvimtion dahcbRipried 6AFPASIERS ofikC| ei C
acid nol ecules that differ, fromthe nucleotide sequence of the disclosed
HW4 duelede aad esBiencs cospding sl éhdpr sanmle admementthat enrodercths gisacsHelanl | v

e sere e Bt LN SRR B9ORCl bl
is bound thereto. Preferably that detectable intracellular event is one that is observed when
HM?74 is activated in a normal host cell.

[00065] A nucleic acid fragment encoding a “biologically active portion of HM74” can be
prepared by isolating a portion of HM74 that encodes a polypeptide having an HM74
biclogical activity, expressing the encoded portion of HM74 protein (e.g., by recombinant
expression in vitro) and assessing the activity of the encoded portion of HM74.

[00066] The invention further encompasses nucleic acid molecules that differ from the
nucleotide sequence of the disclosed HM74 due to degeneracy of the genetic code and thus
encode substantially the same HM74 protein as that previously disclosed.

[00067] It will be appreciated by those skilled in the art that DNA sequence polymorphisms
that lead to changes in the amino acid sequences of HM74 may exist within a population (e.g.,
the human population). Such genetic polymorphism in the HM74 coding sequence may exist
among individuals within a population due to natural allelic variation. An allele is one of a
group of genes that occur alternatively at a given genetic locus. As used herein, the terms
“gene” and “recombinant gene” refer to nucleic acid molecules comprising an open reading

frame encoding an HM74 protein, preferably a mammalian HM74 protein. As used herein,




that |l ead to changes in the am no acid sequences of 18474 may exist within
a popul ation (e.g., the human popul ation). Such genetic pol ynorphismin
the HW74 codi ng sequence may exi st anong individuals within a popul ation
due to natural allelic variation. An allele is one of a group of genes
that occur alternatively at a given gehktic |locus. As used herein, the
~terns "gene" and "reconbi nant gene" refer to nucleic acid nol ecul es
conprising an open reading frane encoding an HW4 protein, preferably a
mamal i gfe FMA& BietEVRianfErelsed N8IcRioAde sehhendeMR.tRBE S 8t arAliMEUi 16cus r@nt "
refers to a nucl eotide sequence that occurs at an Mi74 locus or to a

pol ypeptd pymeptiddedtodsd bhtemucleeiidd stquanegudiiomativg alielesapn be idenfifeéby can be

i dentified by, i.ng t f ip t i f diff t
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all such nucl eoti de "varj ati ons and resulting am no acid pol ynorphisns or
vari at i dndividwalshvpnytand ell sneh austeoride waniations st igsuingpiniiol asid palymeipbismemd

t hat do not .alter unct i,onal .. acti Vit f HW4 are,] e
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nucl eot i de s)e»quence that differs fromthat of a human HW4 but have

suld80ea®i al | YMeusevesamticleie agidimojecules engqdingnldM 4gotsi@s fophpther wecise 74t t he
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based onubdemially yharatdd detieit)) ursintdiditorbsaligiia tiaicoge oftths dlvesibsh. dudéis usi ng

t he human  cDNA or a portion thereof, as a hybridization préb?e_%\ according to
st andar dciiyppleanlosgarsapandaep aaasal olaks vasiepisigd hemelageuri e FOR/ % i ons.

[ 00069] relf,: rm - i.di z b GG itions" is
i nt ende toc%ﬁgggfé?icggg%gﬁgﬁdit%ﬁéa ?Ig;regﬁ@tglrvl%gllst?g? ?%%ﬂ g%rll\g? vvasklulcr:lgélgﬂder whi ch
nucl eot idielsed basesidgthe bahhy cDNanai apdaydar theien £ ds a Sybidigstidnngebdt

i ot ot o S 0 it ot e
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rons are hybridrzation i'n 6X sodium chloride/sodiumcitrate (SSC) at
about 45le@riteabhdiviens foy hybrelization mod evasldshasdedr mhichnux88d: s@utsecsShPieally

50- 65C. Preferahly, i sol at ed nygcl ei i d | ecul.e of the.i t]
Chat by SPPEFIE BTt St B iRt FEors 1 S SrlebeebeRp AR Eh bhe
conpl enggind HETARENCRHIBSR N MR 14clR BIdbraldnt Wiey & Sag, Ruel @bgo)aci d

mol ecule. As used herein, a "naturally-occurring” nucleic acid nolecule
refers t6a3. kb INAA@refbiizd, mondiniting exrnplegf dringast bptridieativafoadiient 18t occurs

In nat urh%bl(igi'zgﬁdn i?l%sesdo furd ¢ %}igé/gédigﬁl%gt%ten()gsC) at about 45° C, followed by one or |
more washes in 0.2 X SSC, 0.1% SDS at 50-65° C. Preferably, an isolated nucleic acid

molecule of the invention that hybridizes under stringent conditions to the sequence HM74 or
the complement thereof corresponds to a naturally-occurring nucleic acid molecule. Asused
herein, a “naturally-occurring” nucleic acid molecule refers to an RNA or DNA molecule
having a nucleotide sequence that occurs in nature (e.g., encodes a natural protein).

[00070] In addition to naturally-occurring allelic variants of the HM74 sequence that may exist
in the population, the skilled artisan will further éppreciate that changes can be introduced by
mutation into the nucleotide sequence, thereby leading to changes in the amino acid sequence
of the encoded HM74, without substantially altering the biological activity of the HM74
protein. Thus, one can make nucleotide substitutions leading to amino acid substitutions at
“non-essential” amino acid residues. A “non-essential” amino acid residue is a residue that
can be altered from the wild type sequence of HM74 without substantially altering the

biological activity. An “essential” amino acid residue is one required for substantial




[00070] In addition to naturally-occurring allelic variants of the HWA4
sequence that may exist 'in the population, the skilled artisan wll,
further appreciate that changes can be introduced by nutation into the
nucl eoti de sequence, thereby |eading to changes in the am no acid sequence
of the encoded HW4, w thout substantiaJly altering the biological activity
of the HW4 proteln Thus, one can makKe nucl eotide substitutions |eading
to amino acid substitutions at "non-essential” anino acid residues. A
"non-essential” amno acid residue is a residue that can be altered from
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t he ankgp(ggld residue is replaced with an anmino acid residue having a
sim | ar’’59GE RR%h. Families of amino acid residues havi ng simlar side

cly %m%ar e Mefatibeslcdnbd idBodided by RRnfadi¢dhafukf cheldes e difecRainistagdntsisbasi c
side chains (e. | ysi ne, _arginine and histidine), acidic side chains

(e.qg., a9 Falt- %w@@ngﬁge@sm Er¢leraly, gguseyygivangow acid substitutions are made

at one or more predicted non-essential amino acid residues. A “conservative amino acid
substitution” is one in which the amine acid residue is replaced with an amino acid residue
having a similar side chain. Families of amino acid residues having similar side chains are
defined in the art. The families include amino acids with basic side chains (e.g., lysine,

* arginine and histidine), acidic side chains (e.g., aspartic acid and glutamic acid), uncharged
polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine and
cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline,
phenylalanine, methionine and tryptophan), beta-branched side chains (e.g., threonine, valine
and isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan and
histidine).” Thus, a predicted nonessential amino acid residue in HM74 preferably is replaced
with another amino acid residue from the same side chain family. Alternatively, mutations
can be introduced randomly along all or part of an HM74 coding sequence, such as by
saturation mutagenesis, and the resultant mutants can be screened for HM74 biological
activity to identify mutants that retain activity. Following mutagenesis, the encoded protein

can be expressed recombipanily and the activity of the protein can be determined.




pol ar side chains (e.g., glycine, asparagine, glutam ng, serine, threonine,
tyrosine and cysteine), nonpolar side chains (e.g., alanine, valine,

| euci ne, isoleucine, proline, phenylalanine, nethionine and tryptophan),
bet a- branched si de chains (e.g., threonine, valine and isoleucine) and
aromatic side chains (e.g., tyrosine, ghBenylal anine, tryptophan and

hi stidine). Thus, a predicted nonessential am no acid residue in HW4
preferably is replaced wth another ami no acid residue fromthe sane side

chajionofAni | y. EAlk@ENGtiYAEYd nBbbRAIdeONS: o5 Red tNtdedrcatihand b yindkong.
all or part of an HW4 codi ng sequence, such as b saturation mutagenesis,

and t he nelde f4horeniecihdbromnutieil seeldencathctl pf-iddbaimsil Phypongitbiak, xaattinei ty t o
identify,. scthat retain activity. Follow ng nutagenesis, the encoded
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protein ex d the activity of the protein can
be det er%ﬁﬁdxymétﬁylmﬁlﬁﬁﬁl?ﬂyl@iﬂﬁﬂﬂrﬂﬁle%-c%&'ﬁhléﬂiyl’éﬂﬁﬁ&{l?éﬂﬁﬁécﬂ,hat can be

used to generate nucleic acids of interest include 5-fluorouracil,

5- br onoubibedrpuragl.dhDegadantesyldueosng, oubsime A8 -isoptyipaplatenitient metaig e,

g: ggre':))c/) L§ﬁ%ﬁ]§(§}}q§$ﬁlé g(,%ﬁlw%?ﬁﬁgﬁ’%ﬁ%ﬁ-:%tt Zchle)munre?g—lnlléﬂlylguanjne, 3-methyleytosine,

5-carboKyﬁﬁﬂﬂﬁkﬁﬁhﬂpﬁﬁ%h&ﬁhgmqgghﬂgugﬁﬂ¥@gﬁg&%&&hnmhgﬁﬁﬁgﬁhactosylqueosine,
y e, - et ny

i nosi ne, N6-isopentenyl adenine, 1-ret guani 1 I hosi ne,

2, 2- di met-hpthguzanmemethyb@tthicueddn-hemaZaovelgnyd g SimethoScartiohyheyiyhsadie,
5-met hyl cyt gsi ne, .NG- adenj ne, - nmet hyl guani ne, 5-net hyl am nonet hyl uracil,
5- et hoé#ﬁﬁoﬁwwwgrméﬁvhﬂ&dﬂ a{?PJP%nte(ng? RS- raseHeacid, wybtitoxosine,

5- met hoxyeaiohRen Mplda¥inb! Aflibeytoshid 5L W Addracil, 2-thiouracil, 4-thiouraci
2-nethyﬁ%hio-N6-?§%pébtbnyléggﬁ?hé, ur c?%?@@%§§%g§?¥%mggi%Pna$.ﬁkoxosine,
ps eudourbagethyhganl siacd;5-gxauetocaridmethglests:, meadilyb-oRyadetioatidci | |,
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way to inpact HW4 function is to affect HW4 ex ssi on.
t r anscr ippelsoin beayaipnlatan fordessamirmtadtr develovf HeE4enREA, ghizhtvesuld avels of

HV74 R ' uld i.n tur ad to.le r eater |evels of HWA4
expr ess:}%ﬁl g és? %eo\%%gfalgeréﬁvregsa@%8"%%?@’0&%3@%?63{/%’%3%c NG HAY RARSYEN is by
usi ng r egeH Mbgiphlatiph BB @S MhhlahbkRoR6telNVRiEH UELHe Rlrolil@daPMeopri ate site
inthe genie, I1n proximty of the HW4 codi ng4sequence by, for exanple,

horol ogGBRIOPB#E §ii¢ Hethe gARCINe 0D PBIKiniY: of it iBVIy4 cading beguencspye for ekample,

inventigp 18&%5@4 &%Oﬁlgi}ﬁﬂ{)ﬁ_ HW4 antibodies. The term"antibody" as used
her ei n re?er to 1 mmunogl obul i n nol ecul es and i mmunol ogically active

po{@d0gas of iAenordagliylubiher spkeaciiiesinvintion pefiing CnBEHMAL anGBhdis. NTIRN
antige nie?'{nn%}lggody” as used herein refers to immunoglobulin molecules and immunologically
active portions of immunoglobulin molecules, i.e., molecules that contain an antigen-binding
site that specifically binds an antigen, such as HM74. A molecule that specifically binds to
HM?74 is a molecule that binds HM74, but does not substantially bind other molecules in a
sample, e.g., a biological sample, that naturally contains HM74. Examples of
irnmunologically active portions of immunoglobulin molemﬂes include Fapy and Fayy
fragments that can be generated by ireating the antibody with an enzyme such as pepsin. The
invention provides polyclonal and monoclonal antibodies that bind HM74. The term
“monoclonal antibody” or “monoclonal antibody composition”, as used herein, refers to a
population of antibody molecules that contain only one species of an idiotype or a clone of an
antigen-binding site capable of immunoreacting with a particular epitope of HM74. A
monoclonal antibody composition thus typically displays a single binding affinity for a

particular HM74 protein epitope.




site that specifically binds an antigen, such as HW4. A nol ecul e that
specifically binds to HWA4 is a nolecule that binds HW4, but does not
substantially bind other nolecules in a sanple, e.g., a biological sanple,
that naturally contains HW4. Exanples of immnologically active portions
of i mmunogl obul i n nol ecul es i ncl ude F(ﬁP) and F(ab)2 fragnents that can be
generated by treating the antibody wi th™an enzyne such as pepsin. The

i nvention provides polyclonal and nonocl onal antibodies that bind HW4. The
term "nonocl onal antibody" or "nonoclonal antibody conposition", as used
he[O90RT] r ef eNaripus ethepapigbmbindmgioraned antittgdinptanchd maetdsdmovonin dhaarbnl y one
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conposi feqiket hus typically displays a single binding affinity for a
particular HW4 protein epitope. -14- [00077] Various other antigen-binding
f of0987&F ant Ametherasneairiithe maerticagekinionty Yastarhereletablyi srpresdiongyetioayment s,

chimeric_agntibodi es.. recaonbina it.i bodi es, ..hu [ ntibodi e nd the
e | Gl ofhs e SRR Grtbsrtin PRl LRt raE s ot

pr ef er abfet@X PABE3b @ AuYIBR!RISmolebllB t@lablene tRnEpEli Sotitdr duelea@idgnikddlr4 (or
a portion thereof). As used herein, the term "vector" refers to a nucleic

aci d notheraio-eOsa patsi of veetor isan Plrsmid Hataalstriere gitrelas feutdesganded FdA loeier et o.
One t f tQr. | "plasmd" : ' . | e- ded
o |2 Bk AP BA  bDElehElehod P Gl A SUB iy ance

of vect@heieth &lavtidral DWRC bedinentdag beiligated ghith henal gddbibes €@ wcoanake
ligated into a viral genome. Certain vectors are_ capabl e, of aut onpnous
repl i ca&dpableio agtongmpeg eplicgtiongn a besicel (-84 bacdenad vectpisanges ataist i al

origin - ' A ?dnng‘ ' Bgml TRl her,.. rs (e.g.,
non-epi@gﬁ‘g?ﬁﬁ%@?an éc@oa?s are |nt‘ggggtQﬁﬁ?géﬁg?ﬁ%éﬁ%%@&%@ﬁ host
cel | onmahminabdd @tétors) ardtiategiediast the geldmeastth Hdsecatbyn iatredunetiphiinmttee hastong
wi th the host geponme. Nbreover, certain vectors Xpressi on vectors, are

capabl ec<8ang thereby Al TepEcatsd %‘i"’é]hﬂ't?fhoﬁte%i’éngpM%g? L GEHRBI &b et 0. In
o . o "o ! t .
gener al er?pt?ﬁsgfo %b&?s,}éf‘ef)cfagé%e ggd{zédtﬁngtﬁ{e @ﬁﬁ%ﬁ%@g&%@ tﬁg%y 16AeRHES. are

often i orm O vectors). However, t invention is
i nt endelh geaciahcxprasion vbctotsoé utifigrinsecombiremp DéESs icolmigesstape sftersincthe dernvi r al

e I OO ORI VR
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host cednid adEhatsspewmtes] tihses), that serve equivalent functions.

[00079] The recombinant expression vectors of the invention comprise nucleic acid of the
invention in a form suitable for expression of the nucleic acid -in a host cell. That means the
recombinant expression vectors include one or more regulatory sequences, selected on the
basis of the host cells to be used for expression, which is linked operably to the nucleic acid to
be expressed. Within a recombinant expression vector, “operably linked” is intended to mean
that the nucleotide sequence of interest is linked to the regulatory sequence(s) in 2 manner that
allows for expression of the nucleotide sequence (e.g., in an in vifro transcription/translation
system or in a host cell when the vector is introduced into the host cell). The term “regulatory
sequence” is intended to include promoters, enhancers and other expression control elements
(e.g., polyadenylation signals). Such regulatory sequences are described, for example, in
Goeddel, Gene Expression Technology: Methods in Enzymology Vol. 185, Academic Press,
San Diego, CA (1990). Regulatory sequences include those which direct constitutive
expression of the nucleotide sequence in many types of host cells (e.g., tissue specific
regulatory sequences). It will be appreciated by those skilled in the art that the design of the

expression vector can depend on such factors as the choice of host cell to be transformed, the




reconmbi nant expression vectors include one or nore regul atory sequences,
selected on the basis of the host cells to be used for expression, which
is linked operably to the nucleic acid to be expressed. Wthin a

reconbi nant expression vector, "operabL¥ | i nked" is intended to nean that
t he nucl eotide sequence of interestis’ti™nlced to the regulatory sequence(s)
in a manner that allows for expression of the nucleotide sequence (e.g.,
inan in vitro transcription/translation systemor in a host cell when the
vect or leye] oftexpriatieniof protein desirhdsic. dibkleXpredim vestars bf gl ahtiny carskguence”

is inte t o ..nhgl ude pronot.ers, enhancers. and ot her expressjon control
el enent g‘q‘%?g?% @ﬁggﬁvggg AR Praieyls oF Byptides epcadsd) EV &P@fg&? ag%@é nces are
descri b@&cﬁbwhe@eﬁiﬁg@.g?HMm R 48ms @q{!@’i@%i@ﬁﬂéﬁaﬁ gtg.gn()l ogy: Methods in

Enzymol ogy Vol . 185, "Academi c Press, San b ego, ). Regul atory
sel§(88%es” i nEherssomhingrt axpiessionvedtots of Gresniantivhwen bedgrgsdifonegfession of

nucl eot S- ce.dn ny types of st cell . 0., tissue specjfic
regul at %ﬁ@%@gﬁ@‘%{@éﬁc Oret %ﬁt?lcpcﬁgs’aep%?%éeﬁ@gﬁlgfgah%s% Cgbi’ sed Cglﬁg fiBSar t
that t higactRRirgR cairedsit® veBIoRy) SRBEQRIY BEARnkAln 6aPe iR Husitefiagior s as the
choice of host cell to be transforned, the -15- |evel of expression of

pr ot ei ndigeuspedefyrtherdn Opeddalygypess shismmatastyo the refornbipantewpression vedor dae be
i ntrod I: l.s_ . d t el ti ded
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f usi on PT pbleimesaset c. ). [ 00080] The reconbi nant expression vectors of the
I[Réﬁ& iion can be designed for expression of HW4 in prokaryotic or
e éﬂdti c c@angthepergbodipgnt; tieiFEV74 expressiucyects iFa yeast expressiaciecos! | s

(using i ' . LS, t Ll.s;0 li.an, cells.
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Al t er natli, EBMBO Jt (687t 2R ONpMEx K agai ennly el 0T930aB0-083-94s pRsRYRPed and
transl Eg]g in v'%éo, fg# exampl e using T7 pronoter requl atory sequences and
T7 po|3 ytzeet a[- ‘Bene1l 28 S4ndenes): R trogan{eonamzg o, isearCAkector is
a yeast i V) . I of vectors for expression in yeast
such asang?iﬂ’g%!rsgi\l/ﬁgﬁ’é%c?n 1%@%@b§§%l (Baldari et al., EMBO J. (1987)
6:100082234) , AlEmatiwety; HAM7etarsbe expBakdd in 19682 ceBO usiag badd)vinpHRY&Ssiof Schul t z

et al., ne (1987) 54:113-12 YES2 (|l nvitrogen_ Corporation, San D ego,
Sy e e febmg Fos etaible R e D, oL e Enp G OUBR R G Sl Gy

Toct o B T e B B PSR a e
cul t ur @Yl sesise (Lusklavs ef(ad,, ¥irologSf(198Bel7TDSE-IMc| ude the pAc series (Snith et
:, 6| (?3%} ly{:&%}é}gﬁei i%g%%egg)azr&lg eicze}c?(? gf ng gnvtegt?on Ps\c/aliprsegsreldgg nga.lﬁ]% }3.?1W et
cells using a mammalian expression vector. Examples of mammalian expression vectors
include pCDM8 (Seed, Nature (1987) 329:840) and pMT2PC (Kaufman et al., EMBO J.
(1987) 6:187-195). When used in mammalian cells, the control functions of the expression
vector often are provided by viral regulatory clements. For example, commonly used
promoters are derived from polyoma, adenovirus 2, cytomegalovirus and simian virus 40, For
other suitable expression systems for both prokaryotic and eukaryotic cells, see chapters 16
and 17 of Sambrook et al., supra.
[00084] For stable transformation of mammalian cells, it is known that, depending on the

expression vector and transformation technique used, only a small fraction of cells may
integrate the foreign DNA info the genome. To identify and to select the integrants, a gene
that encodes a selectable marker (e.g., for resistance to antibiotics) generally is introduced into
the host cells along with the gene of interest. Preferred selectable markers include those that
confer resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid

encoding a selectable marker can be introduced into a host cell on the same vector as that




[ 00083] In yet another enbodinent, a nucleic acid of the invention is
expressed in mammalian cells using a manmal i an expressi on vector. Exanples
of manmmal i an expression vectors include pCDMB (Seed, Nature (1987)

329: 840) and pMr2PC (Kaufman et al., EMBO J. (1987) 6:187-195). Wen used
in mamal i an cells, the control functigpé of the expression vector often
are provided by viral regulatory el enents. For exanple, conunonly used
"pronoters are derived from pol yona, adenovirus 2, cytonegal ovirus and

sim an virua_4gﬂg§§r ot her suitable expression systens for both

pr okar y otHCIBE Ak 8F (3 hecinfervced cadesepialisiverier 166! sibly rantectdwitb e et
al ., suphgodhQ8984iki: ; | ' f | | L s
known thalt ,0 depgﬁdi lr(lzga%:i)dn t he 18%%%%@?3?%@%/%%?8? %g"di %a%gﬁgg%}clglgﬁm%d

t echni quibe ssledablomiaykear genaiill wratite] whilothe oeidr selisrdie). i Nt egrate the foreign

I t he ne. To.idenfif nd to select the integrants, a gene that
5?@8@@%% sel I%@B 1088 WE#@&?HCE @ 4 ,74faa¢“fh§§1ia§fiaﬁé &I amgrsubrmeylaatiragditer al | y
i s i ntrogeedish Bhwn bdRir 1dS 8l with the gene of interest.
Preferred selgctable mar er§ ?ﬁ%%gﬂgﬁgﬂ%%e that confer resistance to
dr U§8086duch aheGuaBeulhybaertie folloavidg statchatr exate. Nucleic acid encoding a

sel ectabl e marker can be introduced into a host cell on the sane vector as
that -16- encoding HW4 or can be introduc&d on a separate vector. Cells

stably transfected with the,_injroduced nucl i an be identified by
drug selection (e.g., cells that N t heysel ect abl e mar ker
gene will survive, while the othe dul at ors whi ch
bind to HW4 and which act.ivate HW4 are |sul fanoyl anilic acids, also

follow ng structure: R Y-X\ [ 00087] wherein Ris :
hydr ogen, or C1-C18 al kyl, whi CP may be branched, may contain a heteroatom
or may be substituted, or conb'hgati ons thereof; Cl-Cl18 al kenyl, which may

be branched, may contain a hetéfoatomor may be substituted, or :

ot BB om. o e Be L5Ster e - C ALk M ey B ST E ooty AR B aryl
whi ch Maygteesuidraion nfy e GBbEFtQLR, orBHERMAbAL hefoP!(h 40§ alkenyl, which may be

branched, may contain a heteroatom or may be substituted, or combinations thereof: a Cy-Cig

alkynl, which may be branched, may contain a heteroatom or may be substituted, or

combinations thereof; a C3-Cyg aryl which may contain a side group, may contain a bridge,

may contain a heteroatom or may be substituted, or combinations thereof; or a Cs-Cg

cycloalkyl, which may contain a side group, may contain a bridge, may contain a heteroatom

or may be substituted, or combinations thereof; or combinations thereof;

[00088] Q and X each is O, S or NR;

[00089] Y is Cy-Cyg alkyl, which may be branched, may contain a heteroatom or may be
substituted, or combinations thereof; C)-Chg alkenyl, which may be branched, may contain a
heteroatom or may be substituted, or combinations thereof; a C;-C g alkynl, which may be
branched, may contain a heteroatom or may be substituted, or combinations thereof; a C3-Cyg
aryl which may contain a side group, may contain a bridge, may contain a heteroatom or may
be substituted, or combinations thereof; or a Cs-Cig cycloalkyl, which may contain a side
group, may contain a bridge, may contain a heteroatom or may be substituted, or combinations
thereof; or combinations thereof, wherein X and Y can be fused into one or more rings when
X is N, wherein said ring is a C3-Cyg heterocycle, which may be branched and which may

contain a side group, a and Cs-C;5 heteroaryl, which may be branched and which may contain




may contain a heteroatomor may be substituted, or conbinations thereof; or
a C5-C18 cycloal kyl, which may contain a side group, may contain a bridge,
may contain a heteroatom or may be substituted, or conbinations thereof;
"or conbinations thereof; [00088] Q and X each is 0, S or NR, [00089] Y is
Cl-C18 al kyl, which may be branched, mel/-contain a heteroatomor may be
substituted, or conbinations thereof; Cl-Cl18 al kenyl, which may be
branched, may contain a heteroatom or may be substituted, or conbi nations

t her eof ; a @id€Eroib8a altisyinked GRCGILyRRYIDE whiktamen Be branEhedGantydich Aahebahiaat om
or may be substituted, or conbinations thereof; a C3-C]8 aryl ich may
cont ai n &Si€F BOUFS G- Crraplcukichmay betranghed andayhish mesicaniainretids satprandr  my
be H@%]i tute ’ch%is(i?”bi nations thereof; or a C5-Cl8 cycl oal kyl, which may
contarn“a side dgroup, may contain a bridge, nay contain a heteroatom or

may[0b@dHubst | The ey “alkog@iThheans a0aliky] drbhgr BRind 16 bn 6QydRnA&irh ORSarhbles aef
wher ei n Xr'%nd Y can be fused into one or nore rings when X is N, wherein
sai d ri fgeinexy, ey propexs bytoyy eed PAHPBR nay be branched and which may

i i dk > - . i hed d
Conypinla = dogncupy il ChEIA R ) Bl R arched and
may{ 00853 anc Hédkterodiontii gheratly icanitamnhat diffdrel €ogr o that tEHHCs nvldthile. whi ch

may be anche d ich may contain a side_group; and [00090] each Z is
R [oooglrLL us; d@@%ﬁ*%%&&ﬂ@fﬂﬁ%ﬁ@&ﬁﬂﬂ RIWAISERFLIS AdSTRERRPH- 4PTERYyen at om

Exanpl es,;g6; rfbﬂ?fé . }flﬁ%g xy. [00092] "Aryl"
is an a?)één%?llcgﬂﬁ%%g%églreg%e%é@%% es %()%g?%%gmp eng a 1Q'napht hyl . [00093]
" Hdped%ddt ont' Terntemafhsteioarydnreddtamotah aty! grduipewlseré poowittheseathoatatdypiky a

mol ecul e, . Thus,. in a hydrocarbon, any .atom not car hon ar ydrogen is a
het er oatfslﬂﬁce@a‘mﬁ%eﬁm’fwi Exrples aeabtidsh IR RS rdﬁern@o‘vgngxygen,

sul fur %@lmﬂ,qt Sh; : Y 45 an aryl group
where oné or ’n%}?% car L’g’%ggéﬂgrlr%ng?&e@[’ rﬁé‘bﬁhg‘g’g’{a@%}%ﬁﬁ“%{ ﬁ%cf%?%ag%;@rrlﬁ Exanpl es

ar dORRAST dy| , The teaz Seydioallgylt raftrg ttg a tiviliemytrockthoy] Sompyeramples apyri mi di nyl ,
pyridazin

i i ndol vi i nol yl , napt hyridi nyl and isoxazolyl. [00095] The
term" cfé’fy’ll(g’gmwﬁ'q ?’{IQPB&E C?'gloﬁe’jé}{/lﬁnla(?yﬁ9fﬂﬁxé'gar bon. Sone exanpl es are
CyqhomePpy| , “CiedOBEIN is aGYEbARSNNdre BRCoCY B ae0N atorhORB IS 1acekiRlig £CYyCl e”
is a cycloal kyl where one or nore carbon atons are replaced with a
het er oath§iproatamblxemplasarppyrdindiml.pyperidiivbend tipasazinghd pi per azi nyl .
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heteroatom. An ether is a heteroalkyl.

j00098] By “substituted” is meant that the base organic radical has one or more substituent
groups. Thus, an atom or group replaces another atom or group in a molecule. Representative
substituents include a halogen, C;-Cg alkyl, -CN, -NO,, alkoxyl, hydroxyl, sulfide, sulfate,
sulfonamide, amine and amide.

[00099] Particular compounds of interest are those where 1) when R is hydrogen and Q is

oxygen or sulfur, then W is not hydrogen, or one or both Z groups are not hydrogen; and 2)

when both Z groups, W and R are hydrogen, and Q is oxygen, then X and Y are combined in a

ring structure.

[000100] Cations of the anthranilic acids that yield biologically compatible salts are those such
as sodium, potassium or ammonium groups.
[000101} The sulfamoylanthranilic acids of interest can be prepared as provided in U.S. Patent

Nos. 4,406,895 and 5,739,361, Thus, a nitrite intermediate is prepared as taught therein,

which is hydrolyzed to yield the corresponding carboxylic acid of interest.  The carboxylic

acids then are converted into the corresponding salts.




het eroatom An ether is a heteroal kyl. [00098] By "substituted" is neant
that the base organic radical has one or nore substituent groups. Thus, an
.atom or group replaces another atomor group in a nolecule. Representative
~substituents include a halogen, Cl-Cs alkyl, -CN, -N®, al koxyl, hydroxyl,
sul fide, sulfate, sulfonam de, am ne apg am de. [00099] Particul ar
conpounds of interest are those where 1)°when Ris hydrogen and Qis
oxygen or sulfur, then Wis not hydrogen, or one or both Z groups are not
hydr ogen; and_2 when both Z groups, Wand R are hydrogen, and Qis
ox%@&,wa hen opergpde-lisrasipnogings ware knowy as dnuetiosr dhupb,0BOLRAI s@tt i ons of
t he ant i ]l | } {olopgically, conpatible salts are those
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such as s assi um or “amoni um g [ 000101] The

su[F@oail ant hTianfukdsemidu-Hige @fmpditnds 68 intGaR aligvaly BRBUCHuaH RitaMivded in U S.
Patent Nos. 4,406,895 and 5,739,361. Thus, a nitrite intermediate is
pr epar ecf%‘}t’:‘aught therein, which is hydrolyzed to yield the correspondi ng

cafgyayai ¢ acq i i.c__acids then are.converted into
thL corr ls po nrlcﬂillgnlggﬁ/ls7| glr}%(gdlﬁ&§§’ J}F%%@f&%ﬁég PR P%%%rﬂfgl@:- PRI Botfhds wer e
known asnehrpereteiddsto phhnsacetitieal eempofitisnchitcblopaudgdsnitai@duhahe 11 M4 is
novel and unexpected. [000103] ' The furosem de-|ike conpounds of interest

act i vat EOMMPILOBY PSR 6pmRESS thastive-oreedient amba phamyprutiopiivaceeptablat or s,

the fureggiErdaxhikenss; thye, i ' incarporated into
phar maceuti cal SC(:S)rrpos?lt%lP @%g%%%bﬁ %n#lgér/eﬁgéér%%cg%pﬁ% lgg%me%u%ﬁlﬁeréc?ﬂg%si tions
t ypi cal iycludmpryi s alehaats dizpéraiphantdin tcomiths fanpibadtemyl eubliaaffuhyalageapt abl e
carrier. As %Jggéi herejn, the | anguage "pharnaceutically_acceptable carrier”

i's i nt eAPAYE 819 FRCTRINE detyngrecats and dps i somprtdershahampaseaticat oat i ngs,
ant i bactg@hidbirald, ankivkdBpalchnassit &[?]d a%eﬁ%thPfé}?arﬁQ uﬁ@ﬁ@r R RUle] ¥ 9
th pharnmac a The

agents and the |ike, conpatible w utica mnistration.

use of ¥edlknesuiin thaatt.afeeeps iffsofar phamneeeattical inydiact byent Stissapatite with

wel | kngwn i.n the art. Except .insofar as_.any. conventional nedia or agent is
i ncorrpaﬁ}eb Céw\eimc?rﬁpmfrﬁieu’éecﬁ‘le%gf Ebﬁ‘ﬁ&ﬁﬁ’é??&ﬂ%‘ég if Fettegplafed. (CHPPEEIBBEY 85HKs i s
Conteffpb@xhﬁﬁuncﬁlaw@'cﬁﬂ%e‘liﬁd&p&ﬁ{eh\fﬁtotE@EHIﬁﬁSH%ﬁﬁm@.' so can be incorporated into
t he cog%)om tions. [000105] ‘A pharmaceutical conposition of the invention is

f dPRULBled t &\ Permeevdicilxlompaisitiontdfghe inmersivdasi farmutatedotd tedwinpiagble atittothe

Bxanpl eﬁﬁéﬁdeﬁ%‘ﬁtg ?f gcﬁml%?s@a%ioﬁ.t %{%ﬂl%pes io?(r:e)lu gseof%grrn%rjlgtgt%ln’ include parenteral,
e.g., intravenous, infradermal, subcutaneous, oral (e.g., inhalation), transdermal {(topical),
transmucosal and rectal administration. Solutions or suspensions used for parenteral,
intradermal or subcutaneous application can include the following components: a sterile
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine,
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or
methiy] parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such
as EDTA; buffers such as acetates, citrates or phosphates and agents for the adjustment of
tonicity such as sodium chloride or dextrose. pH can be adjusted with acids or bases, such as
HCl or NaOH. The parenteral preparation can be enclosed in ampoules, disposable syringes
or mulfiple dose vials made of glass or plastic.

[000106] Pharmaceutical compositions suitable for injectable use include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. For intravenous administration,
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL® (BASF;
Parsippany, NJ) or phosphate-buffered saline (PBS). In all cases, the composition must be
sterile and should be fluid to the extent that easy syringability exists. The composition must

be stable under the conditions of manufacture and storage and must be preserved against the




e.g., intravenous, intradermal, subcutaneous, oral (e.g., inhalation),
transdernmal (topical), transnucosal and rectal adm nistration. Solutions
or suspensions used for parenteral, intradernmal or subcutaneous
application can include the foll ow ng conponents: a sterile diluent such
as water for injection, saline solution®fixed oils, polyethylene glycols,
gl ycerine, propylene glycol or other synthetic solvents; antibacteri al
agents such as benzyl al cohol or nethyl parabens; antioxidants such as
ascor bi ccoatindngingsotivn of bilgubfgahiems civdl Rthangriagamfisioh UL cadertB Be abuf f er s
such as acetate thra%gs or hoqu§tes and agents for the adjustnent of

toni ci t Y ONFRhOHLSREEIPL FCERIND FOTHRINGE, 96 Q¥ BRlE. WHiR: sRandleralypl i sgamplen aci ds
b : i , | d
or - basessyaiaodpyletithlyes] A}ﬁglggédmgya%%ﬁ @;rgél LR gﬁ&sug{eaezggsg gl ose

‘in anmpoul es, disposabl'e syri se vials nma S or
pl ast i c.th¢pod (i8] préea fivedigutandsl maomines, for exsnsie) Hyaht asd «fra doajigchrblae use

i ncl ude ;st.eri l.e ueous sol i ons, er.e. water sol ubl e). or .dispersions and
sterile lﬁ%ﬁﬂ% rb§ tﬁ%‘?‘@ﬁ@a@% SF%HE%‘&SMIB#@éE&%ﬁW%?f %ﬁ@ﬁl‘l’{éa@rﬁk@ﬁabl e
sol ut i onge of siHFa3RATsS IFBFEentibRbS {Hétaﬁﬁé/r?mg&r@d} kmid Eaﬁ’ltﬂeoa!ahievéd"@ a1l §

, r, enophor ELF

carriers include physiol ogical saline acteriostatic wate

( EASF; apHpantesiphagd aifymgal agm? ﬁm}ﬁm}fﬁ bmaheglss al}dbmgut@ﬂBSﬁ:henbn a@dolrbieﬁs es,
the co i 1,:0n st .sterile and shou e id to the extent that
e, S vy Il eha e 1Rl Shan il ¥ P B deatereble Ta (rabids Sesvars AR
condi t i gasexafnpie Bedads; bl RREIsShe A08aRMR] MHitoP§: é&ﬂg%‘g&‘ﬂﬁﬁd@ﬁiﬁ%@ﬂ t he

-19- contam nating action of mcroorgani snms such as terira a fungi. The
carri er ceBRogton Prokingsd ebwrptiinsgfdhsingetabbaliumpastivha i begbrofight abeariyl e,

wat er, hahnl ; l.yol (for_ exanpl,e | ycerol. opyl ene gl ycol and |iquid
pol yet h?/lﬁ i) %Pytggf:glglﬁ%s(‘{l?oféaq ?g?gl? h.‘ﬁmd%ﬁ?/aﬁ’é?}@b?n%’i %%E?TQ PMB‘&P. The |
proper flamostedrgiecad goirtigmi nt ai ned, for exanple, by the use of a coating

sug@ 35 l ecithin, by the maintenance of the required particle size in the
cat®3 7k spetsile missirblpgolutiens ogs e prepeed frydnenTperatimy éwe entiveengfounéién act i on
of mecr i : | Lkous antibact.eri and anti fungal
agent s, 9%{)@&2@%@9 Bg%a%%wﬁy%ﬂ?og%oyﬁ]tlt:'lalnoélle or 61%8??@1‘1,&%%%8 PECE e d,

t hi mer osmimemn@d bhevd, ak eequired nfalywedBeSitered sitilibatke. Fat@NAMigetQorsneé ude
i sotonic a%eggs,_ for exanple, sugars, polyal cohols such as mannitol,
sor bi t oP™BFICE FYIBFARITRURG e aCHVE sranpavadpsiasiaste vebies drgeentaibs abpi¢ on of
t he i nj gehabisg ugir}.g : i neluding i he
conposi ti%n gn ngéggﬁ? %dt1 at gﬁg%s&g%gﬁo@ g@?%%%%?hog%%nﬁlﬁ%%wg%m'eh %he

nonost eeasaoé starit [getdats for thaOfofAFjonSifaterilinjwitatts @dittons ohb bicBifediABhbEs
pr epar ed bl‘épi ncoriﬁorat iq&\g the acfjive conpound in the regw red anount in an
appr opr PEEPABTRRAE VAFERT SRanS podiresge ATaag Fighyistd 4 pRyydsa oé tegctive

ingredient plus any additional desired ingredient from a previously sterile-filtered solution
thereof.

10108] Oral compositions generally include an inert diluent or an edible carrier. The
compositions can be enclosed in gelatin capsules or compressed into tablets. For thé purpose
of oral therapeutic administration, the active compound can be incorporated with excipients
and used in the form of tablets, troches or capsules. Oral compositions also can be prepared
using a fluid carrier to yield a syrup or liquid formulation, or for use as a mouthwash, wherein
the compound in the fluid carrier is applied orally and swished and expectorated or
swallowed,

[000109] Pharmacentically compatible binding agents, and/or adjuvant materials can be
included as part of the composition. The tablets, pills, capsules, troches and the like can
contain any of the following ingredients or compounds of a similar nature: a binder such as
microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a

disintegrating agent such as alginic acid, Primoge! or corn starch; a lubricant such as




enuner at ed above, as required, followed by filtered sterilization. _
Cenerally, dispersions are prepared by incorporating the active conpound
into a sterile vehicle that contains a basic dispersion nmediumand the
requi red other ingredients fromthose enunerated above. In the case of
sterile powders for the preparation of gjerile injectable solutions, the
preferred nethods of preparation are vacuumdrying and freeze drying that
yield a powder of the active ingredient plus any additional desired

i ngredi ent _from revi I terjle-filtered, solution .fhereof. )010%
aal co Q‘&EEF%“B%%?%@W\@:I%% %Ff?c@@&&* %ﬁhiaﬁ@? gl AR d&*‘l‘%fhaé‘a’FﬂF@zlééﬁﬁ?%fer.
The  compdshd siRRSeCRRaABBNIraT ol 98 ALNh &gﬁﬁ?@rﬁﬁlt%eﬁg{]@ﬂigﬁﬁ%dof nto

tablets. For the purpose of oral therapeutic nistrati e active
conpoundr3@as fisoringor porated with excipients and used in the form of

ta troghes ;or_.capsul.es. al conpositiogns also can be_prepared using
a 54’@}13% arr iclﬂof afj%n\}lis@& uz;bys@?é%n% %ﬁ%ﬁ?@ﬁ%%%ﬁﬁ]’%ﬁfm&g& fcg?‘ ‘t%asaé‘ as a
mout hwasétosathgir gt front 1ereSRRROHEStAiRer dIStidbaded |18 h SuidipR I'ly and
sw shed ansa exp?ctgr a?%g or swal Ilo‘\a/vec_i. 1%00013%%@ﬁ§¥1%§%ﬁd?gc%@%%@’
conpat i BiSe abFasciuAly aggahes dioxits/one nebijilizeant materials can be included as
pag t he si.thon.. The tabl et iLlls, capsules,,traches and the |ike
catl;éoogftl)ﬂt ain ny&&? afhﬁém?%aln%\?ﬁgﬁgcapﬁspgéﬁagﬁf‘gmé ¢ Sepesishod means: EPri | ar

nat ure: transhivielBh] Guedhs@Emalh&hBRESMELA! dehBeardhiid 358 odHEbAFRORARNt h or
gelatin; an excipient such as starch or |actose, 'a disintegrating agent

such asPamgaidarasper infdhe fugalation. Suekh pencarasts,geperilip aiedanwnsubie aaband0-
e A, B S BRI T,

di oxi de; a sweetening n such as™s _
agent sdgivaatvepePpeshiuadsal akhijtratioh taybodRohlisiedangagh 1a\eE bhasal 000110]
For adm nistration py inhal ation, the conpounds are delivered in the form

of an  HEHESO! SSEBPHIPTIe o AP Rirgsdesil pdminisetion: e actbre mpgurdserre formulated
contal nﬁt@o?ﬂrﬁ:ﬁi@' IWSO%)E% bAGEams §s gﬁnera,‘[’i’i 98D whdE ey Carbon di oxi de or a

nebul i zer. T000111] System c adm niStratron al so can be by transnmucosal or

- tr Hi98dE}mal  fbanempbonds dlscamarheqasmredin the &gl sippositdibiiest, ki on,

For mul SEPSRO R RUDRHEEPAS HERF G109 TRHET RITGHAER By SHES P rionianeage

for ex%p}@taff&qivgfyan_srmcosal adm ni stration, detergents, bile salts _and’

fusidic acid derivatives. Transnucosal adm nistration can be acconplished

t hi080b13]t he IUsencémhodindent, shprayise oompoppbsid prepasd whhrcatrieahaewithprotect

admi ni Sthé 9&1‘11%%11:1& anigg’ctré;yig eﬁr%ql?a i%g on?i1 Ech% Ijo%gr,rrgulc tas? g controlled release
formulation, including implants and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters and polylactic acid.

[000114] Methods for preparation of such formulations will be apparent to those skilled in the
art. The materials also can be obtained commercially from Alza Corporation and Nova
Pharmaceuticals, Inc. Liposomal suspensions (including liposomes targeted to infected cells
with monoclonal antibodies) also can be used as pharmaceutically acceptable carriers. Those
can be prepared according to methods known to those skilled in the art, for example, as
described in U.S. Patent No. 4,522.811.

[000115] It is especially advantageous to formulate oral or parenteral compositions in dosage
unit form for ease of administration and uniformity of dosage. Dosage unit form as used
herein refers to physically discrete units suited as unitary dosages for the subject to be treated;

each unit containing a predetermined quantity of active compound calculated to produce the
desired therapeutic effect in association with the required pharmacenutical carrier. Depending

onthe type and severity of the disease, about 1 pg/kg to 15 mg/kg (e.g., 0.1 to 20 mg/kg) of




into ointnents, salves, gels or creans as generally known in the art.

[ 000112] The conpounds al so can be prepared in the form of suppositories
(e.g., with conventional suppository bases such as cocoa butter and ot her
gl ycerides) or retention enemas for rectal delivery. [000113] In one
enbodi nent, the active conpounds are prédpared with carriers that will
protect the conpound against rapid elimnation fromthe body, such as a
controlled release formulation, including inplants and m croencapsul at ed
del i ver ycyesingreslienBiscrbeigitad aildidate Bisage foraidirbhier Ao SptRAt, ket der SUCh
as et hyl ene vi gyl acet at e, %gl yanhydri des, polyglycolic acid, collagen,
‘pol yor t FOEEREr BY RUCTHBPIA SSEEPIS asmigistratyys 1 Ay cupiUpsys irferionr Agupisalidery of

such f oigpteaty ' >, Skl led in.4h rt.. . The
materi al s §I sﬂ(l)i% ggrr?yy%éehg te]e? ﬁggh%%ﬁé?g‘?a y"‘?%%’ﬁlebﬁ %dgﬂé‘%igg%r@? %aghor%nd Nova
Phannac sunfigatdsabovac Fot iqpeatodadmiiispeoss ons sévendl dagh oglohb&08@aingahges ed

to infect eqqt.celtés i th nonocl opal . anti bodi es) al so can be used as
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active conpound cal cul ated to produce the desire ect in
associ atiesneulie effedico beadiieved apf thatiroBatiorsahharantia ér. arOspentiongding Budhhe

type an ver | f.the, dj sease baut. 1 gg/kg to 15 ng/kg (e.g., 0.1 to
20 g/ k%f)t gcg]%%-cﬂ%ﬁ’og%(t{ hfgh? hﬁ%@&?@‘?ﬁn 191dnglst ni t 7 al candi date dosage for
ad[o00l 56}r at | The pharkdaecnhl ethpostidk BEK be [iRIude8 %@ ARb&ainkY pNE PJ%;SE?E&
separate adm nistrations or by continuous infusion. Aty |ca? (J Iy dosage

ni ght riRAgReT Wemingbwagtions fgr Rdmingstrrdonny/ kg or nore, depending on the

fa e, 0P ve. . For-repeat ed, adm.ni strat.ions over, seyeral_. days or

| o ggi,ﬁ]depm?ng oﬁgt%ﬁ'glatocr Rk infe?%g caty be.u3eddn SEraeRing assayiiu Iﬁ%téo‘ﬁﬁﬂfi | a

desi r edirsaitppnie® . ahcraperdice@d peorhy THeti @Y TSI IRCIIM73 - modIMMB ST intBfedean $RSRGE

regi mens rragnt%e useful. The progress of the therapy is nonitored easily by
t

convent PSH&E Fifliues anfemrovads thapmodwlatedid7$ adbwisner axptgssen as well as

di scl 0s8d.chig; - : | ficatdhon for, the dosage unit forns of
the inve nt| gﬁls?ﬁ?e fgclzltgr gat%gé Zgéggﬁrggiﬁléﬁe‘%f lf;,he&%%%u%%tgﬁto dlﬁtefeggmﬁ% g &nd use
char actierchsditioss ofsuiting frei inseffitunp oriecteadive plogu@aimt dfEIIan prétbia’apeut i C

effect to. be achieved and the |imtations inherent in the art of
conpou ,pr%?'@[ga% I-ﬁ\/I%1 protein forms that have decreased or aberrant a;tivity compared to

HM?74 wwild-type protein. The invention further pertains to novel HM74 modulators identified

by the screening assays and uses thereof for treatments as described herein.

0118] The invention provides a method (also referred to herein as a “screening assay”) for-
identifying modulators, i.e., candidate or test compounds or agents (e. g., peptides,
peptidomimetics, small molecules, antibodies or other drugs) that bind to HM74 and have a
stimulatory or inhibitory effect on, for example, HM74 expression or HM74 activity.

[000119] In one embodiment, the invention provides assays for screening candidate or test
| compounds that bind to or modulate the activity of HM74. Thus, the screening assays can be
used to identify other furosemide-like compounds that modulate FIM74. Such modulators also
can be used in competition assays to identify other modulators such as HM74 antagomnists.
[000120] In one embodiment, an assay is a cell-based assay in which a cell that expresses a
membrane-bound form of HM74 on the cell surface is contacted with a test compound and the
ability of the test compound to activate FIM74 is determined. The cell, for example, can be a

yeast cell or a cell of mammalian origin. Determining the ability of the test c'ompound to




an active conpound for the treatnment of individuals. [000116] The

phar maceuti cal conpositions can be included in a container, pack or . :
di spenser together with instructions for admnistration. [000117] The HW
nodul ators of interest can be used in screening assays and net hods of
treatnment (e.g., therapeutic and prophylyactic). The HW4 nodul at ors of
interest can be used to screen for other drugs or conpounds that nodul ate
HW/4 activity or expression as well as to treat disorders characterized by
infla i Hi?ﬁl I -of 1 pt erest. also f.ind.use in conditions
resu|?r%§h%?%n1.nsﬁﬂg#égéﬁ@ﬁ%ﬁwéx@%g%?@%eggﬁﬁﬁ@ﬁP%ﬁﬁﬁ?“ﬁ&%@°%¥%W§Fﬁ or by

pr oduct raiviedtopd/Breryotatt latedsuh thitdindiay 6f theGEtasagoaid taIBVITABL Bet i vity
conpared to . HMf4 wil d-type protein. The invention further pertains to
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nmodul at or mdirectty andciha didiaiketope détestd 69 ahocindantiig aafiosSmidssibn orftgpt i des,
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HW74 antf g cogphing,| APyl i ipgicemperydserp be dabsied engymaticali vath, £ 4
expr essj VA I i i nvent i.on
provi deéggjélh sg’yﬂgygeg?agﬁz?ée{rgﬁﬂﬁsge[’ gg{%]}eg%}{oesﬂ%eﬁ%eogﬁ cq%#n%%%% g{sehﬁ%ﬁ%l%lx%Q%E 8][ o or
nmodul at detedied by deteithinatibn bfehverinisef dnhppagire dubgiras sayodeanhe prafseei t o

i denti f%/ﬁlgt(ger { rosem de- | i ke conpounds _t hat nodul ate HW4. Such

modul at GPROHFEH!: REFFSHeCTERRFSS FORIGRINE 3 $alhataprspses pmpmbrrnp-bourst fam of

modul at Qgrasieiheastl A ANRARRbShSonb AR 1ibils PR ANBALLIE Bles an assay

is a cell-based assay in a ce t hat expresses ane-bound form
of HW 4cogrpciiing apd|detegmirfing theiabiltp nf detted cairpbuad toestmpeenwih e kawdmt he

ability of th tes,[t co un('il_‘_l\;I activate HW4 is determned. The cell, for
exanpl _e“:"_“bpa"ﬁm@éo 'eﬂ?gta‘gﬁﬁ@]é 2‘} a cell of mammalian origin. Deternining
theoedzill]i ty Bf adofeer bRHodGRMROM st Pis n2R1-1A6dd é’s@éﬁcdﬂhgrﬁ}i@&n%ﬁﬁg geap! i shed,

for exanple, by cou Iinglot he test ‘conpound w th "a radi ol sotope or
enzynat$XErisapela meshranhdoupi fdimef BV 7Hwa thestll swfive writh 4 estdvipound atxd

det er ni : t.i. | abel ed i | i th 4,
wher o At A ER i s R I B e R e b b i O
1251, 3bfyitt4CHM7AHDerihiiglg G aBRit) ¥f thefedt R8PS 3 A te'RELR) 8Pt Ope

detected by direct counting of radi oenm ssion or by scintillation
count i igM7A a2 bsgceqraplshed.dor exssnplodndisterannipe theatslivh{dheigstaompahy tav t h,

for example, -2 i ...al-kal i ne phos .qr _luci.ferase
and the en%%r?:&rl?? c : éﬁ%?\ﬁhdgﬁ{@g?négﬂan? rﬂ%‘%‘éﬁ@ﬁ%ﬁ %)cgﬂ’ a%?%ﬁ%é‘ﬁ%@%tﬁ Vot #h
appr oprihisdcellsid ot nehebrie frgeddeleculdhsfodiited QithaHe signaling pathway. As used

herein, a “target molecule™ is a molecule with which HM74 binds or interacts in nature, for

example, 2 molecule on the surface of a cell that expresses an HM74, a molecule on the
surface of a second cell, a molecule in the extracellular milien, a molecule associated with the
internal surface of a cell membrane or a cytoplasmic molecule. An HM74 target molecule can
be a non-HM74 molecule. In one embodiment, an HM74 target molecule is a component of a
signal transduction pathway that facilitates transduction of an extracellular signal (e.g., a
signal generated by binding of a compound to HM74) through the cell membrane and into the
cell. The target, for example, can be a second intercellular protein that has catalytic activity or
a protein that facilitates the association of downstream signaling molecules with HM74.
[000122] Determining the ability of the HM74 to bind to or to interact with an HM74 target
molecule can be accomplished by one of the methods described above for determining direct
binding. In a preferred embodiment, determining the ability of IM74 to bind to or to interact
_with an HM74 target molecule can be accomplished by determining the activity of the target

molecule. For example, the activity of the target molecule can be determined by detecting




enbodi ment, the assay conprises contacting a cell that expresses a

menbr ane- bound formof HW4 on the cell surface with a known conpound t hat
bi nds HW4 along with a test conpound and determining the ability of the
test conmpound to conpete with the known__ conpound to interact with an HW4.
[000121] In another enbodi nent, an assay’’is a cell-based assay conprising
contacting a cell expressing a nenbrane-bound formof HW4 on the cell
surface with a test conmpound and determning the ability of the test
conpoundndwstipndiit eqllwlat segond wessrngatod tlor taigeh (dog.§ Intraémdluladta™ idiaeylolycehdl 4.
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nol ecul e associated with the internal surface of a cel rrenbrane or a
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for detenmmng direct binding. In an alternative embodiment, determining the ability of the
test compound to modulate the activity of HM74 can be accomplished by determining the
ability of the HM74 to further modulate an HM74 target molecule. For example, the
catalytic/enzymatic activity of the target molecule on an appropriate substrate can be
determined as described previously.

[000125] In yet another embodiment, the cell-free assay comprises contacting HM74 with a
known compound that binds HIM74 with a test compound and determining the ability of the
test compound to interact with an HM74, wherein determining the ability of the test
compound to interact with an HIM74 comprises determining the ability of HM74 preferentially
to bind to or to modulate the activity of an HM74 target molecule.

[000126] Receptors can be activated by non-ligand molecules that necessarily do not inhibit
li gar_ad binding but canse structural changes in the receptor to enable G protein binding or,

perhaps receptor aggregation, dimerization or clustering that can cause activation.



conprising contacting HW4 with a test conpound and determning the ability
of the test conpound to bind to the HW4. Binding of the test conpound to
HW4 can be determined either directly or indirectly as described above..
In a preferred enbodi ment, the assay includes contacting HW4 with a known
conpound of the invention along with a,jest compound and determning the
ability of the test conpound to inpact the HW4 activity of the known
conpound descri bed herein. Determning the ability of the test conpound to
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cel | - f riagand binding et enpblgsihe weeptoniadringd brragelbulangpagicast Ongsachoiprisench 18 he

sol ubl e, foi3an rane- bound formof HWA4. In the case of cell-free
assayselg:rorrpr@llm nggj ?ﬁ/gﬁﬁgmrane- bound formof HW/4, it may be desirable to
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mai nt ai c%%gﬁtiu’gves a%lti%tiy? the %gtﬂgésefgr ?Jcorsp%gzginsgot{lg gglltllcéllarn gmin.o acids into HM74 are
known in the art, such as site-directed mutagenesis, subcloning and so on. The altered HM74
molecule then is expressed in a host cell to yield a constitutively active HM74.

[000130] The activated cell then is exposed to molecules suspected of being HM74 agonists,
antagonists, inverse agonists and so on, molecules that alter HM74 activity. Those molecules
that alter G protein activity are targeted for treating disorders associated with altered HM74
metabolism using methods known in pharmaceutic development.

[000131] In more than one embodiment of the above assay methods of the instant invention, it
may be desirable to immobilize either HM74 or a target molecule thereof to facilitate
separation of complexed from uncomplexed forms of one or both of the proteins, as well as to
accommodate auntomation of the assay. Binding of a test compound to HM74 or interaction of
HM74 with a target molecule in the presence and absence of a candidate compound, can be
accomplished in any vessel suitable for containing the reactants. Examples of such vessels
inchude microtitre plates, test tubes and microcentrifuge tubes. In one embodiment, a fusion
protein can be provided that adds a domain that allows one or both of the proteins to be bound

to a matrix. For example, glutathione-S-transferase/HM74 fusion proteins or




agents include non-ionic detergents such as n-octyl gl ucosi de,

n- dodecyl gl ucosi de, n-dodecyl nal tosi de, octanoyl - N-net hyl gl ucam de,
decanoyl - N- et hyl gl ucam de, Triton X- 100, Triton X-114, Thesi e,

i sotridecyl poly(ethylene glycol ether),,, 3-[(3

- chol am dopr opyl ) di net hyl anm no] - 1-pf%%ane sul f onat e ( CHAPS),

3-[ (3-chol am dopr opyl ) di et hyl anm no] - 2- hydr oxy- 1- pr opane sul f onat e _
(CHAPSO) or  N-dodecyl =N, N-di nmet hyl - 3- anmoni o- | - propane sul fonate. [000128]
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mmmunodetection of complexes using antibodies reactive with HM74 or target molecule, as
well as enzyme-linked assays that rely on detecting an enzymatic activity associated with the
HM74 or target molecule.

[000133] In another embodiment, modulators of HM74 expression are identified in a method in
which a cell is contacted with a candidate compound and the expression of HM74 mRNA or
protein in the cell is determined. The level of expression of HM74 mRNA or protein in the
presence of the candidate compound is compared to the level of expression of HM74 mRNA
or protein in the absence of the candidate compound. The candidate compound then can be
identified as a modulator of HM74 expression based on that comparison. For example, when
expression of HM74 mRNA or protein is greater (statistically significantly greater) in the
presence of the candidate compound than in the absence thereof, the candidate compound is
identified as a stimulator or agonist of HM74 mRNA or protein expression. Alternatively,
when expression of HM74 mRNA or protein is less (statistically significantly less) in the

presence of the candidate compound than in the absence thereof, the candidate compound is




conpl ex then are conbined with the test conpound and either the

non- adsorbed target protein or HW4 protein and the m xture incubated
under conditions conducive to conplex formation (e.g., at physiol ogical
conditions for salt and pH). Follow ng incubation, the beads or mcrotitre
plate wells are washed to renove any uphound conponents and conpl ex
formation is neasured either directly or indirectly, for exanple, as
descri bed above. Alternatively, the conplexes can be dissociated fromthe

matrix and the level, of HW4 binding or activity determ ned using. standard
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2¢ aberrant HM74 expression or activity. Such disorders include, but are not limited to, for
example, inflammatory disorders such as asthma, chronic obstructive pulmonary disease and
rheumatoid arthritis.

[000137] In one aspect, the invention provides a method for preventing in a subject, a disease or
condition associated with an aberrant HM74 expression or activity, by administering to the
subject an agent that modulates HM74 expression or at least one HM74 activity. Subjects at
risk for a disease that is caused by or contributed to by aberrant HM74 expression or activity
can be identifted by, for example, any or a combination of diagnostic or prognostic assays as
described herein. Administration of a prophylactic agent can ocecur prior to the manifestation
of symptoms characteristic of the HM74 aberrancy, such that a disease or disorder is
prevented or, alternatively, delayed in progression. Depending on the type of HM74
aberrancy, for example, an HM74 agonist or HM74 antagonist agent can be used for treating
the subject. The appropriate agent can be determined based on screening assays described

herein.




identified as an inhibitor or antagonist of HW4 nRNA or protein
expression. If HW4 activity is reduced in the presence of ligand or
agonist, or in a constitutive HW4, below baseline, the candi date conpound
is identified as an inverse agonist. The |level of 1B474 nRNA or protein
expression in the cells can be deter ni-Réd by net hods descri bed herein for
detecting HW4 nRNA or protein. [000134] As |large quantities of pure HW4
can be nmade, physical characterization of the conformation of areas of
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[000140] The invention is illustrated further by the following examples which should not be
construed as limiting. The contents of all references, patents and published patent applications

cited throughout the application hereby are incorporated by reference.

Example 1-Generation of Mammalian Cells Expres;;ing HM74

[000141] The ¢cDNA encoding hHM74 is cloned into an expression vector and transfeéted into
mammalian cells, such as CHO cells or 293 cells.

[000142] To generate mammalian cells overexpressing HM74, mammalian cells are plated in a
six-well 35 mm tissue culture plate (3 x 10° mammalian cells per well (ATCC Catalog
No. CRL-1573)) in 2 ml of DMEM media (Gibco/BRIL, Catalog No. 11765-054) in the
presence of 10% fetal bovine serum (Gibeo/BRL Catalog No. 1600-044).

[000143] The cells then are incubated at 37°C in a CQ, incubator until the cells are 50-80%
confluent. The cloned cDNA nucleic acid sequence of HM74 is inserted in a pcDNA 3.1




herein. -27- [000138] Another aspect of the invention pertains to nethods
of nodul ati ng HW4 expression or activity for therapeutic purposes. The
modul atory nethod of the invention involves contacting a cell with an
agent that nodul ates one or nore of the activities of HW4 associated with
the cell. An agent that nodul ates HW4,@ctivity can be an agent as
described herein, such as a furosem de, nucleic acid or a protein, a
natural l y-occurring cognate ligand of an HW4 protein, a peptide, an HW4
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Exanpl e 1 ner at| on of Mammalian Cells Expressing HW4 [000141] The cDNA
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manmal i cells, such as CHQ cells or 293 cells. [0001421q§To gener at e
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tl(.i) %ﬁ Ham’s medium containing 5% serum (“selective media™). At 72 hours after

transfection, the cells are diluted ten-fold into the selective medium containing the anti-
bacterial agent genetecin at 400 pg/mi (Life Technologies, Catalog No. 1181 1)
Example 2-Agonist Assay

[000146] To screen for agonists of human HM74, HM74 can be coupled artificially to a Gq

| mechanism. Activation of the G, mechanism stimulates the release of Ca®" from sarcoplasmic

reticulum vesicles within the cell. The Ca® is released into the cytoplasm where it can be
detected using Ca®" chelating dyes. A Fluorometric Imaging Plate Reader or FLIPR®
apparatus (Molecular Devices) is used to monitor any resulting changes in fluorescence. The
activity of an agonist is reflected by any increase in fluorescence.

[000147] CHO-KI cells expressing HM74 are pre-engineered to express an indiscriminate form
of Gq protein (Gyy6). To prepare such cells, Gy ¢-coupled CHO cells are obtained
commercially (Molecular Devices LIVEWARE™ celis, Catalog No. RD-HGAI6) and the
protocol in Example 1, followed to facilitaie expression of HM74 in those cells.

[000148] The cells are maintained in log phase of growth at 37° C and 5% CO,in F12 Ham’s.
media (Gibco/BRL, Catalog No. 11765-054) containing 10% fetal bovine serum, 100 1U/ml




[ 000143] The cells then are incubated at 37C in a COQ2 incubator until the
cells are 50-80% confluent. The cl oned cDNA nucleic acid sequence of HW4
is inserted in a pcDNA 3.1 -28- cloning vector (lnvitrogen, Catalog No.
V790-20). Two g of the DNA are diluted_into 100 pl of serumfree F12 Hanml s
medi um Separately, 25 1 of Lipofectah@?he Reagent (Life Technol ogi es,
Catal og No. 18324-020) is diluted into 100 1 of serumfree F12 Ham s

medi um The DNA sol ution and the Lipofectam ne solution then are m xed
gent | y asvicilim(Gibet/BR LaCatnlogiVg. dipéd-b48) €00 pp/mdlSstmapiautses: {Catdbgow for the

2o or g okt {25, ORSRENROT KGR arpetienn (QALH) (GivafREcErloatgn
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incubatog to allow for transfection. [000145] After the conpletion of the
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well of the 384-well plate using a 96/384 Multidrop device. The cells are incubated at 37° C

in a humidified incubator to maximize dye uptake. Immediately prior to the assay, the cells

are washed 2 times with 90 pl of reaction buffer using a 384 EMBLA Cell Washer (Skatron;

Model No. 12386) with the aspiration head set at least 10 mm above the plate bottom, leaving

45 pl of buffer per well.

[000151] The CCD camera (Princeton Instruments) of the FLIPR® I (Molecular Devices)
instrument is set at an f-stop of 2.0 and an exposure of 0.4 seconds. The camera is used to
monitor the cell plates for accuracy of dye loading.
[000152] A compound library containing possible furosemide-like compounds is tested at a

concentration of about 10 pM each in physiological salt buffer per well. Changes in

fluorescence are measured for 10 seconds prior to compound addition. Afier the addition of

the compound, fluorescence is measured every second for the first minute followed by

exposures taken every six seconds for a total experimental analysis time of three minutes.

Five pl aliquots of the 100 uM stock compound are added after the tenth scan, giving a final

compound concentration on the cells of 10 pM. The maximum fluorescence changes for the




commercially (Ml ecul ar Devices LI VEWARETM cel |l s, Catal og No. RD HGAl 6) and
the protocol in Exanple 1, followed to facilitate expression of HW4 in
those cells. [000148] The cells are maintained in | og phase of growth at 37
Cand 5% CQ2 in F12 Hamis nedia (G bco/BRL, Catal og No. 11765-054)
containing 10% fetal bovine serum 10QHU m -29- penicillin (G bco/BRL,
Catal og No. 15140-148), 100 gg/m streptonycin (Catalog No. 15140-148,

G bco/BRL), 400 pg/m geneticin (&418) (G bco/BRL, Catalog No. 10131-035)

and 200.ligim zeocin vitro Cat al o e day prior to
o aosliy T Shoad SCkortsd i Mot P UGy 18] SPRPRd SPedHET IR el |
cl ear - batéesed ATRAY of 50 1 (G einer/Marsh,
Cat al O%HNO N5%102) eu??h??%/%%ﬁﬁ %m%%lgggg)ew ce (Labsystens, Type

83M0015He ceAlrsuréaeeﬁnméabheann@mds weredotmdriaadtivatt HEPMCO 2 i ncubat or
(Forma ﬁ 2|lenl§§e:,f'k er j acket ed i ncubator Mbddel 3110). [000149] The
fol | ow g%‘P A?Eﬁa?flf e prepared: a 1 Mstock solution of Hepes (pH
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pl at e :ﬁ rlg 2? 22584 I\/u tidrop device. The cells are incubated at 37 C in
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3
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of dye | oadi ng A conp un | i'brary contafning possi
furoselﬁild‘efedltmcmm@ﬁdﬁ indniredified 5% C@,. concentrati on of about 10 M each

' ’1065]%8] ol Og{l ?’ollgveilné sgcﬂ uti Esrargvgll'elpare&h gq% sto& solution of Hepes (pH 7.5)
(Gibco/BRL, Catalog No. 15630-080); a 250 mM stock solution of probenicid (Sigma,
Catalog No. P8761) made in 1 N NaOH; a 1 mM stock solﬁtion of Fluo 4-AM Dye
{(Molecular Probes, Catalog No. F 14202) made in DMSO (Sigma D2650); and a stock
solution of ligand or antagonist. Reaction buffer is prepared with 1000 ml Hank’s balanced
salt solution (Fisher/Mediatech, Catalog No. MT21023), 20 ml of the 1 M Hepes stock
solution, 10 ml of the 250 mM probenicid stock solution and 1 mM CaCl,. To prepare the

- loading buffer, 80 ul of the 1 mM Fluo 4-AM Dye stock solution is mixed with 16 pul of
pluronic acid (Molecular Probes, Catalog No. P6866) and then mixed with 20 m! of the above
reaction buffer and 0.2 ml of fetal bovine serum.

[000157} Thirty minutes prior to the assay, 30 pl of freshly-prepared loading buffer is added to
each well of the 384-well plate using a 96/384 Multidrop device. The cells are incubated at
37° Cin a bumidified CO, incubator to maximize dye uptake. Immediately prior to the assay,
the cells are washed 3 times with 100 pl of reaction buffer using a 384 EMBLA Cell Washer
with the aspiration head set at least 40 mm above the pla,te bottom, leaving 45 pl of buffer per

well.




fluorescence are neasured for 10 seconds prior to conpound addition. After
the addition of the conpound, fluorescence is neasured every second for
the first mnute followed by exposures taken every six seconds for a total
experinental analysis tinme of three mnutes. Five gl aliquots of the 100 M
stock conpound are added after the tenth"scan, giving a final conpound
concentration on the cells of 10 M The maxi num fl uorescence changes for
the -30- first 80 scans are recorded as a neasure of agonist activity and
conPPEWIt o tiige whod the kPO RMutrdssnemosisthampeidrde addbdry tHOcds ATRg (6Si g
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Exanple 2, a FLIPR(r) apparatus 1Ts used to nonitor y resulting changes in
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CX2 in E‘?],I}% Ham s medi um (G bcoBRL, Catal og No. 11765-054 contal ning 10%
fetal bdWIRE WE¥alH 100 | Uhnl penicillin (G bcoBRL, Catal og No. 15140-148),

10 t j ...15140- 148, .G BRL), 400.g/m |
genotEPL S TPV E Bl el e Das sl i ps iR S50y sobR) essasci n
(1 nvi t r egthmandidateahtgoiNets. R250- 05). One day prior to the assay, 12,500

cel l s/vx@ I 9@; tgf CHO Kl cells are plated onto 384-well black/clear
bot t one&*40pls - Mieseptor Binding AseaY vol ume of 50 pl (Greiner/Marsh, Catal og

No 2 [ E | 2V 6L . m T | ].s. | | d. t
i e S T R R e e T S
sol uti ons lmrespdéydnabatien ih pbsitackbirtrad sdmeql o Hapesnthiptiet &M EOFAco/ BRL,

Cat al OQT%. i 5630-080Q)., a 250 mVl stock sol ution of probenicid (S gn,
Cat al og " Rio *' B ¥shed durthes 3 fimesng phpsphate-biffased ealing spokaining dinWIHIBTA-(M Dye

( Mol ecubay pi; ; J D . Aand a
st ock so{%t ir%ﬁ?%%l Sﬁ%?%%%@%ﬁ?ﬁgﬁﬁ%%”%@ﬁ%%? e%l) gsgnﬁfﬁégﬁééa wth
1000 m MM MeE: FigmadiiRocald ] mM BOToN(SiEnmis0s)Vedi at ech, Cat al og No.

MT , 20 he | .M es. stock solution, 10 m of the 250 nM

pr g{?@%@ i d s?g%:&%&f‘m %ﬂls’&‘rﬁ’ng%l withf Bstephomepepizepdialyren KingaeficagMeder er |
80 | of PTNe/3%) firNl flruge. dﬂ;d% EQRsifelly | 0. R4.:Of

pl uroni ¢ _aci d)_( l\l;bl ecul a?rhér&%sgggl,gq%at e%g‘!e ?&;%%%gﬁﬁgowaﬁeﬂn%ﬁ%@?t% th 20
m of the3Bpefigerated centrifuge at 49,000 X g at 4°C for 20 minutes. The resulting pellet is

resuspended in 25 ml of Buffer A and the centrifugation step is repeated three times.

Following the final centrifugation, the pellet again is resuspended in 5 ml of Buffer A,
aliquoted and stored at -70° C.,
rmo0162] A receptor binding assay using the membrane fraction and a radiolabeled agonist of
' interest as a tracer is performed. The assay is performed in a 96-well plate (Beckman
Instruments). The binding reaction consists of 18 pg of the CHO cell preparation in the
presence of radioactive agonist (0.01 nM-25 M) in a final volume of 0.2 m] of Buffer A
containing 0.1% bovine serum albumin (Sigma, Catalog No. 34287) (see Im et al., J. Biol.
Chem. (2000) 275(19):14281-14286). The reaction is incubated for 1 hour at oom
temperature. The reaction is terminated by filtration through Whatman GF/C filters on a
multichannel harvester (Brandell) that is pretreated with 0.3% polyethyleneimine (Sigma,
Catalog No. P3143) and 0.1% bovine serum albumin (BSA) for 1 hour. The mixture is
applied to the filter and incubated for one hour. ‘The filters are washed 6 times with 1 ml of
ice cold 50 mM Tris-HC, pH 7.6. Specific binding is calculated based on the difference
between total binding and non-specific binding (background) for each tracer concentration by




reaction buffer and 0.2 m of fetal bovine serum [000157] Thirty m nutes
prior to the assay, 30 | of freshly-prepared | oading buffer is added.to .
each well .of the 384-well plate using a 96/ 384 Multidrop device. The cells
are incubated at 37 Cin a humdified CO2 incubator to nmaxim ze dye

upt ake. Immedi ately prior to the assaygp_ the cells are washed 3 tinmes with
100 | of reaction buffer using a 384 EMBLA Cell Washer w th the aspiration
. head set at |east 40 nm above the pl ate bottom | eaving 45 | of buffer per

Cwell. -31: 100015 t t d
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[000164] The invention now having been described, the artisan will know that various changes
and modifications can be make to the teachings herein without departing from the spirit and
scope of the invention taught herein.

[000165] All references cited herein are incorporated by reference in entirety herein.




presence of radioactive agonist (0.01 nh4-25 nM in a final volune of 0.2
m of Buffer A containing 0.1 % bovine serum al bum n (Sigm, Catal og No.
34287) (see Imet al., J. Biol. Chem (2000) 275(19):14281-14286). The
reaction is incubated for 1 hour at room tenperature. The reaction is
termnated by filtration through Whatmap, G-/ C filters on a nmultichannel
harvester (Brandell) that is pretreated™wi th 0.3% pol yethyl enei m ne (Si gna,
Cat al og Not¢14#B443) and 0. 1% bovi ne serum al bumin (BSA) for 1 hour. The

m xture is. appkied,tp-the filter and .in [ - : e filters
are washed! 6 tiﬁﬁ%g}\}\?cf%ori&%qflylgg mlgggmétoﬁ?fg?@gg% ﬁsg{-ére-l&%?[g%ﬁg?& Specific -
bi ndi p@ehpal egdreH vatreteIBeg et NP dhfi deefamind ehedenid the prestnoedifisgidand
non-speci fi c bi nding (background)_ for each tracer concentrati Or}r"ﬁ\i& - 32-
meas updtpgfial heorisidhoongnalipgagtivity ghHM Y isaneerred relativs ribaasiy i /4r e

obt ai n et erm i ndi LSE hieved in
an eq]&lﬁgf:% %egcr:ﬁ gsﬁdg’%ﬁ%lid\%ggg&?%léaga%%} %?&) g%tgﬁtlgrlggé%?griﬁ(qggaﬁﬁt‘%?i um bi ndi ng
paranmeters). In a conpetitive assay, a test conmpound is added to the

m xture to conpete for the binding of radi oactive agoni st on the receptor
(conpetition binding values). Inhibktion curves are prepared to determ ne
the concentration required to achiewe a_50% iahi bition of binding (ICso).
Exanple 5 - Snall MYe , i es of furosem de-Ilike
nol ecul es were exposed to CH descri bed above. Target
nol ecul es were | abeled to dg i ndf/ng to HW4 occurred.

followi ng washing. Bindi g aksgmhas @soc@rtai ned by isolating HW4 by 2-D
gel el ectrophoresis and®2det er ni ni ng the degree of |abeling associated with
that protein. Follow ng t/hat bi ndi ng assessnent, or independent of that

bi ndi ng assessnent, the Wi lity of a candi date agonist to activate HW4
was determ ned. The FLIPR assay was used to assess intracellular cal cium
nobi | i zati on on binding of target nolecule to HW4. Thus nol ecul es that

caused cal ghetdin Rpidegadn, 6NCYET; € alkdE MhidH @€y be 00864, misyecanmirat i on now
havi ng been described, the artisan wi |l know_that &\//ﬂ?llr‘i ous c,glgg%g% and
modi f heteropionsorgnsy bresubsliatted; of kambiEHANTIGEraRELar- G g K Hth WY i%fig from

the SPlhisleadfidy (5fORS bS] BVAHL ho Bl AHADY, hebRIbMarbAOREARL: £E].Che
referénces ti IErei n are I ncorporate y reference in entirety herein.
- 33-  gkamln®hich may be branched, may contain a heteroatom or may be substituted, or

combinations thereof; a C3-Cig aryl which may contain a side group, may contain a bridge,

may contain a heteroatom or may be substituted, or combinations thereof; or a C5-Cyg

cycloalkyl, which may contain a side group, may contain a bridge, may contain a heteroatom

or may be substituted, or combinations thereof; or combinations thereof;
Qand X eachis O, S or NR;

Y is C1-C18 alkyl, which may be branched, may contain a heteroatom or may be
subsﬁtuted, or combinations thereof; C1-C18 alkenyl, which may be branched, may contain a
heteroatom or may be substituted, or combinations thereof; a C1-C18 alkynl, which may be
branched, may contain a heteroatom or may be substituted, or combinations thereof; a C3-C18
aryl which may contain a side group, may contain a bridge, may contain a heteroatom or may
be substituted, or combinations thereof: or a C5-C18 cycloalkyl, which may contain a side
group, may contain a bridge, may contain a heteroatom or may be substituted, or combinations

thereof: or combinations thereof, wherein X and Y can be fused into one or more rings when




3. Anmethod for identifying an agoni st of HW4 conprising, contacting a
potential agonist with a cell expressing HW4 and determ ni ng whether in
the presence of said potential agonist the signaling activity of HW4 is
increased relative to the activity of HW4 in the absence of said
potential agonist, wherein said potentBa+ agonist has the structure: R Y-X
\' N OzI COOWN Nz2 wherein Ris hydrogen, or C-C'S al kyl, which may be
branched, may contain a heteroatomor nmay be substituted, or conbinations
t her eof ;X GIN.Gvhegeinlskid ming,is alii-Ch s bedgrdegclepwhirbhegy baByindedhad Rhactheber oat om
or may be subst.ituted, or, cogbinations thereof; a C-C S _alkynl, ich may
be br ancAEE™ e E0HP-A denggé?ﬁgﬁ?%’ gthighmay be branshed adeghickhmay contain
combi natai @RSyrbhe heabsti - ]]:5)’1’“{. j [ na
contain a_ bri d%lg, %gir)?él)t/lﬁ ?:%% gillg%gtﬂ%let ef ggjt&(})lm%%sf Bér?aﬂl;/aﬁh%dgaagsv&& %}%Elgg?mgfuny
conbi natissieEretereGf € 1serylawiibh Gha beclyrahctedianld, whikh afay reytamondide prodpSirde
group, nmay contain a bridge, may contain a heteroatom or nay be

substi t ut ed, each £ nati ons thereof, or conbinations thereof; Q and X each
is 0, Sor NR Y is Cl1-C18 al kyl, which nay be branched, may contain a

het er oat om or, May Ab@eths@BstiddntitrPhie aQMinGQ ) Rk isifel nyl,
whi ch may bezt_iranched,. may contfgir% a hef%%ﬁ’%%%?ﬁﬁf@%@%%gﬁ@ﬁ?@f or
* conbi naPPi§pkal ipiersesieonist with cedll skingsding WM Thamhgetbrenining avettedin thay cont ai n

a heter : .Substituted r conpi ions thereof; a C3-Cl8 aryl
i ch niaine st o @R iRk iRl LAt AT Ade ety aisar o e

het er oahdivilgrof HW74 Beths Wbehdet ot R pHENEQ HRl et ARG AR T EMcreadd @ 1f2- C 18
cycloal kyl, which may contain a side group, may contain a bridge, may

cont ai nPESHSE 6F B agnmshy Wheigin Bridpimietial invetse agonistlmsi thastiushse: t her eof ;  or
conbi nati ons thereof, wherein X and Y can- be fused into one or nore rings
when -34- X is N, wherein said ring is a Cg CLS heterocycle, which may be
branched and which may contain a side group, a and @3-Cl5 heteroaryl,

whi ch may be branched and WhithX i i groyp, a substituted
C3-C18 cycl oal kyl, which may be bffjanched i ontain a side
group or C3-Cl18 aryl, which may be¢ branched and why\ch y contain a side
group; and each Zis R 2. A net i i fyi i nverse agoni st of
HW74 conprising, contacting ao_,_s

NZ,

wherein R is hydrogen, or C;-Ci; alkyl, which may be branched, may contain a
heteroatom or may be substituted, or combinations thereof: C;-Cpg alkenyl, which may be
branched, may contain a heteroatom or may be substituted, or combinations thereof; a C;-Cig
alkynl, which may be branched, may contain a heteroatom or may be substituted, or
combinations thereof; a C3-Cy3 ary] which may contain a side group, m;y contain a bridge,
may contain a heteroatom or may be substituted, or combinations thereof: or a Cs-Cig
cycloalkyl, which may contain a side group, may contain a bridge, may contain a heteroatom

or may be substituted, or combinations thereof; or combinations thereof;
Qand X eachis O, S or NR;

Y is C1-C18 alkyl, which may be branched, may contain a heteroatom or may be
substituted, or combinations thereof; C1-C18 alkenyl, which may be branched, may contain a
heteroatom or may be substituted, br combinations thereof; a Cy~C,g alkynl, which may be
branched, may contain a heteroatom or may be substituted, or combinations thereof: a C3-Cg

aryl which may contain a side group, may contain a bridge, may contain a heteroatom or may




potential inverse agonist with a cell expressing HW4 and determ ni ng

whet her in the presence of said potential inverse agonist, the activity of
HW/4 is decreased relative to the activity of HW4 in the absence of said
potential inverse agonist, and is decreased in the presence of an agoni st,
wherein said potential inverse agonlst3 as the structure: R Y-X\ N QS
COOW NzZ2 wherein R is hydrogen, or CI-CI8 al kyl, which may be branched,
may contain a heteroaton1or may be substituted, or conbinations thereof;
Cl- C18 alkeny , ch may be _branched, may contain a heteroaton1or may be

subst i t BESHD S’ﬂ&lﬁewﬁ@w@ﬁ@s tesosora Gs-Ere aycpalley)l Yk magiceR2i St
br anche%mdisg%wg%g&%;&? Br mggé ﬁ{agiéoﬂcongh%yoa?&n ggﬁﬁg 'bE‘éﬁﬁsq!rtth& oreem%hﬁa&ﬁsons

t her eof alrn a si cont ai n
bri dge, themeuf; mmmabmata)ﬂsehﬁemfamem Xnemy Sbeaxsbrbﬁjsed mtt@dne mrmomrringsathenns

ont ai n YeioBH e A & el P ORI M G o) BETSHBRER L Chag,
conbi N 4 RSC BRhy, Plu O PALELOAS1HORERAy 19RRAKI SAFRACH dhy Suin R

Yis d- may contain eteroatom or may
be substidegren, acmbstinted {atCryclivhioyk ofhiciOna b bednkleetydnd wiick Imarya:ymﬂam

br anched, cont et eroato be, s b tituted, or, conbl nat j ons
Cher cof & SHRErORIar G kyey NGB B e B ey CoOHinf Hidk BROPCRbht om
or may be substituted, or conbinations thereof; a C3-d's aryl which may
contain a si Géc}'gZé-‘hB; may contain a bridge, may contain a heteroatom or may
-35- be substituted, or conbinations thereof; or a C5-Cl 8 cycloal kyl, which
may contain a3 sideA n:@ﬂmdpfor mytlﬁmgalmtagmust@@HM%wmmlag ncant#rinERoat om
or may b Sl tute nbi nat.i 0 nat ,,ons _t her eof
eher o) nbsteit] lasihthwiBaGh Raldhbaiart ARl Efhmiflaiiim R HE R IR
sai d ri Bad ipstedtisiSartdddn e iRy s@%@hg achItERE FIRY7408 dbdradied edatancto Whd £dliviTayf

contain a side group, a and 18 heteroaryl, which may be branched and
whi ch M Eointhe presanesi efenggenist. vheseib saidipoteatialaptamogist hay Bastyetrenhi ch may
be branched and which may contain a side group or C3-CI8 aryl, which may
be branched and which may contain a side group; and each Zis R 3. A

nmet hod for identifying an antagoni st of HNV4 conprising: contacting a

/
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wherein R is hydrogen, or C1-C,3 alkyl, which may be branched, may contain a
heteroatom or may be substituted, or combinations thereof;, C;-C;g alkenyl, which may be
branched, may contain a heteroatom or may be substituted, or combinations thereof; a C;-Cy3
alkynl, which may be branched, may contain @ heteroatom or may be substituted, or ~~
combinations thereof; a C3-Ciz aryl which may contain a side group, may contain a bridge,
may contain a heteroatom or may be substituted, or combinations thereof; or a C5-C138
cycloalkyl, which may contain a side group, may contain a bridge, may contain a heteroatom

or may be substituted, or combinations thereof; or combinations thereof;
Qand X eachis O, S or NR;

Y is C1-C18 alkyl, which may be branched, may contain a heteroatom or may be
substituted, or combinations thereof;, C;-Cyg alkenyl, which may be branched, may contain a

heteroatom or may be substituted, or combinations thereof; a C;-Cig allcynl, which may be



potential antagonist with a cell expressing HW4 and determ ning whether in
the presence of said potential antagonist the signaling activity of HWA4
is decreased relative to the activity of HW4 in the presence of an

agoni st, wherein said potential antagonjst has the structure: RQ Y-X\ N

2j / COOW NZ2 wherein R is hydrogen, 6t d-Cl18 al kyl, which may be
br anched, may contain a heteroatomor nmay be substituted, or conbinations
t her eof ; Cl.8 al keny] , Whl ch may be branched, may contain a heteroatom

or may b%ragcd‘s diney, o2y heseyRpfiomer roatsbe mgmﬁqd ar @mEh&iona kiieysl; a Bhicgh
maybe brgoch Y, ter oato be substituted, or
conbi nat i gnsﬁtg l?lleﬂ% CO%% gégi %@ﬁ%ﬂfp’ R hﬂnax% SV SRtk %W@OQ‘PW mahy

cont ai n ke dubjtiuted, onmynmmfttoams heRedTed:8] O
conbi nat i ons t her e? a C5-C18 cycl%?lP ﬁowgﬁmﬁgg % %%ﬁl S(:llgéSI de

group, rRa§UR: B £ORtain B%Péé% m%‘gpﬂéﬂsﬁﬂéﬁwr@tmmwwhnmbﬂﬂutmwr lembinations
substi t yh&dy ns thereof; Q and X each
is 0, S or Nfli?er %/&?EB% 1 Sléggéaf We?"’?% frfi?ln b%%?@ﬁ%@ae oL FRYreBISE Ahena

het er oa%lﬁl&rwlrmgmlmxd suhBta CHCathetdbcye R AHEH 8P Be thﬁl’:}%fand i x@ u?l kenyl

whi ch ma e nched may contain a heteroatom or subst
conbi natl 0 ef EHp. 3 akq Colgs Betripatyl, mehmaydap Hymch%andjwhmhlmmj cofayn

cont ai na& Sk at o) . thereof; a
G- Ci aa#‘*‘*%‘fmf? B St ST Wit SR i s o

cont ai nagideereyroe foCwarmhwhldﬂe;najubsbi@bﬁ@%n@@h@ﬁﬁﬂy%ﬁﬂaﬁﬁ?m&é‘ﬁoﬁﬁf dOr a
C5- C18 cycloal I cyl, which may contain a side group, may cont ai i b

may contain aadh@mhatom or may be substituted, or combinations thereof
or conbi nati ons thereof, wherein X and Y can be fused into one or nore

rings when X is Mcmﬂﬁgﬁdrbﬁgégngmgg is a C3-Cl8 heterocycle, which may be
branched and which nay contain a side group, a and C3-Cl18 heteroaryl,

whi ch may be branched and which may contain a side group, a substi t ut ed
C3-C18 cycl oal kyl, which may be branched and which nay contain a side
group or C3-C18 aryl, which may be branchgd and which may contai n a side
group; and each Zis R 4. A conpound of \t he formyga:

H[ )RR,
coow
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wherein R is hydrogen, or C;-Cyg alkyl, which may be branched, may contain a
heteroatom or may be substituted, or combinations thereof: Cy-Cis alkenyl, which may be
branched, may contain a heteroatom or may be substituted, or combinations thereof; a C;-Cyg
alkynl, which may be branched, may contain a heteroatom or may be substituted, or
combinations thereof; a C3-Cyz aryl which may contain a side group, may contain a bridge,
may contain a heteroatom or may be substituted, or combinations thereof; or a Cs-Cy

cycloalkyl, which may contain a side group, may contain a bridge, may contain a heteroatom

or may be substituted, or combinations thereof; or combinations thereof:

Qand Xeachis O, S or NR;

Y is C1-Cy3 alkyl, which may be branched, may contain a heteroatom or may be

substituted, or combinations thereof; C;-Cy; alkenyl, which may be branched, may contain a




R Y-XQ~N | / O, COON Nz2 wherein R is hydrogen, or Cl-C18 al kyl,

whi ch may be branched, may contain a heteroatomor may be substituted, or
conbi nati ons. t hereof; Cl-C18 al kenyl, which may be branched, nay contain a
het er oat om or may be substituted, or conbi nations thereof; a Cl-Cl18

al kyni, which may be branched, may contaj.n a heteroatomor may be

- substituted, or conbinations thereof; & C3 Cl18 aryl which may contain a

side group, nmay contain a bridge, nmay contain a het er oat om or nay be
substit . conbinati,o ther eof r a Cb-
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contain"a brid al i adeter

conbi natéomems a mﬁe lgﬁmfp a@hd OThk nat:ﬂoam Wiieh ey be Wagichédant @hidh Yn:5adonben
fused into one or nore rln(g: when - is N, wherein said ring is a C3-C18

het er oc§ 198 2TRAP-ASURBHY Qn@ﬁ@@a]&ﬁ]d Wi lomayhs brapelhadzand Vébl%h Bey gevaiy, a
d C3- d
aroup. 5 2o R, BRCHO éﬁd%é"ﬂgyc 85 P HAUGREHAMCNHLS LolBY, £90E Blghy, BT OO

contain a side grgutg)z C3-C18 aryl, which may be branched and which may
contain a side grot % éﬁg‘ each Zis R 5. A nethod of nodul ati ng
i nfl anmati on conpr in need of treatnment, an

Si 0 | n ati ent
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a compound of the formula:
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wherein R is hydrogen, or C;-Cyg alkyl, which may be branched, may contain a
heteroatom or may be substituted, or combinations thereof; C;-Cis alkenyl, which may be
branched, may contain a heteroatom or may be substituted, or combinations thereof; a C1-Ciz
alkynl, which may be branched, may contain a heteroatom or may be substituted, or
combinations thereof; a Cs-Cyg aryl which may contain a side group, may contain a bridge,
may contain a heteroatom or may be substituted, or combinations thereof; or a Cs-Cis
cycloalkyl, which may contain a side group, may contain a bridge, may contain a heteroatom

or may be substituted, or combinations thereof; or combinations thereof:
Qand X each is O, S or NR;

Y is C;-Cys alkyl, which may be branched, may contain a heteroatom or may be



R 1 Q Y-XaN 2~ COON NzZ2 wherein R is hydrogen, or Cl-Cl18 al kyl, which
may be branched, may contain a heteroatomor may be substituted, or

conbi nati ons thereof; CI-Cl8 alkenyl, which may be branched, nay contain a
het eroatom or may be substituted, or cogBinations thereof; a Cl1-Cl8

al kynl, which may be branched, may contain a heteroatomor may be
substituted, or conbinations thereof; a C3-CI8 aryl which nmay contain a
side group, nmay contain a bridge, nmay contain a heteroatomor my be

subst i t wubstitred, @aohibiationnthetdo€y €oC;; tenstl, Ghidl :gay By bladeiddynay vhiteih amay
contain a side group, S@é contain a _bridge, e@¥ contain a_heteroatom or
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