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METHODS FORDETERM NI NG THE POTENCY, SPECI FI CI TY, AND

TOXI Gl TY OF HEMATOPO ETI C PROSTAGLANDI N D2 SYNTHASE
woOhelsD1€85 THE | NVENTI ON The present invention perase®s/026945

to a novel and useful nethod for assayi ng conpounds

and agents for their ability; to decrease or inhibit

the activity of hematopoietic prostaglandin D2

synt hase (hPGDS). Specifically, the present invention

effects on the cardi ovascul ar system pl atelet
' cts on snooth nuscle thereby
IqEL@%?%i?@%E$€ﬁ§$g§§trointestinal system Kkidney function
anthe Prdset ho&RhirRies & 4 B&He} afduddhel BORbA &lr aBRKMBUSMpounds
system endocrine system effects on netabolism and

and agérgy fog thait atiillto detreaser inhibibthrameiivly effttmateneiriic prostaglandin

o2 o BRRRRED R AA ROY R s s mesing

potenby,@ptagtignahdexit® of YPGDSShEBHodsr om ar achi doni ¢ aci d,
and possess a five-nenbered ring of carbon atons that
had forned part of the chain of arachidonic acid.

.Cﬁﬁl RS s act locally, i.e., near the
BAC%%@% 0 t%%gir s§ﬁ?ﬁ§gﬁ§§ Prostagl andin D2 (PGD2) is

t Peosraglardiny os hahss df geadnaiddthayhaetdivatebiolvgiial effdcts

in response to antigen chall enge,, ich is maj or
Prostaglendihave pesy THRE 181 &?Q?a@na? egle%@ﬁdisr?nﬁﬁ% fardigiaseular

tedn! 88 ore BRI e FEEEN (b AE PrusblcIRGEOF OfSkihk $id SBtrojntestinal

Syste ?%%%#?a?gﬁgper??ggggﬁé%venesg? ﬁasaFQ%ongésgioﬁggngnesum
systemokidneyphinttiamahdlihedfetrhationf éfftataon the.centralirervalus system, endocrine

systelhg%’[l&gste@{ %%%héﬁ%ﬁg% g]ia{f) ggéfi];:qr.’l&nfe?ﬂnﬁgt | gangpe i %Egn%d%&?gme responses.

Thus /DIORAS SitAS feptesdnt (B potial ff RARTHRSAdCRerBpeutR NS/, | POsthflandins
asthma. The enzyne prostagl andin D synthase (P

are symghesizgd &ont srachidenie peitlamd posssebs fiagimeantiereding ¢fgaghon atoms that

had f%ﬁegtpa%'thg gﬁ)al& I a?rgch%on?c%%%d.sf/y%tlcgﬂ§/,e grogtgglar%&}gwc‘t ’mJéﬁ?, ie.,

near the site of their synthesis.

Prostaglandin D2 (PGD?2) is the major prostanoid produced by activated mast cells in
response to antigen challenge, which is a major mediator of airway allergic disorders. In
particular, it causes, among other things, bronchoconstriction, bronchial hyper-responsiveness,
nasal congestion and eosinophil and TH2 cell infiltration. It is also thought that released
PGD2 from antigen—stimulated mast cells and basophils elicit immediate hypersensitivity,
airway inflammation or remodeling in asthma.

The enzyme prostaglandin D synthase (PGDS) catalyzes the conversion of
prostaglandin H2 (PGH2) into PGD2. Two types of PGD2 synthases are known.' The first is
a lipocalin-type (L-PGDS) found mainly in the central nervous system, and the second is
hematopoietic PGDS (hPGDS), which is found primarily in peripheral tissues. L-PGDS is
glutathione (GSH)-independent while hPGDS is GSH-dependent. Furthermore, there is very

little structural homology between L-PGDS and hPGDS.
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a lipocalin-type (L-PADS) found mainly in the centra

nervous system and the second is henatopoietic PGEDS
wOhRGDH195Whi ch is found primarily in peripher 80T/US2005/026945

tissues. L-PGDS is glutathione (GSH)-independent while

hPGDS is GSH-dependent. Furthernore, there is very

little structural honol ogy between L-PGDS and

hPGDS. Si nce PGD2 plays an inportant role in

I r8iheenP@DR inys eh impbdisart asle ibadlamimdion) effdevealve peasmaysto
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screeni ng and provide information that is nore closely
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SI ng assay 08 pot'enc

speci f icity, and cytotoxicity si rrul t aneousl y for hPGDS
BRIEF gUll\/IMARY Olgol“ E IIG%%I\ItT?S{\I

The present invention establishes a single cell-based assay to evaluate potency,

specificity, and cytotoxicity simultaneously for hPGDS modulators. Compounds that
modulate the activity of hPGDS provide novel therapeutic approaches for the treatment of
inflammation and pharmacological manipulation of immune responses. The assay design is
suitable for use in any mammalian cell line in which hPGD2 is expressed such as mast cells,
antigen-presenting cells, megakaryocytes and Th2 lymﬁhocytes. In the present invention, the
mammalian cells are treated with a stimulatory molecule that enhances arachidonic acid
release. Molecules contemplated in the present invention are calcium ionophores such as
A23187, ionomycin, phorbel esters, growth factors, cytokines, tumor promoters, or a calcium

channel mobilizer molecules such as BAY K-8644. In one particular embodiment,

arachidonic acid may be directly added to the cells.
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nodul ate the activity of hPCGDS provide novel
t her apeuti c approaches for the treatnent of
wonbdezrmm@si on and phar macol ogi cal nani pul at i onPOT/US2005/026945
i mmune responses. The assay design is suitable for use
in any mammalian cell line ifi which hPGD2 is expressed
such as nmast cells, antigen-presenting cells,
nmegakar yocytes and Th2 | ynphocytes. In the present
i NCelht wsed fo sdreennfarmahp@mds éak modnkate HRGIDS dravdrédtedawith the test

stipul atory .nol ecul e t hat enhances, ar achi doni c ' .
comppan@é%@% SBYIaRR @gieeaﬁﬁ‘f@ it 8T RO o eba PUD2 production
leveld ¥ @Hak R84 &1 e HRISEALBrHAR Q&Hf%ﬁﬁl 2 Brpareddith BGD2 levels without

I ononyci n, phorbel esters, growth factors, cytokines,

test compoundoprotisamet. by additecal toineaswiraghihe potenby bf Z st compound, the

| ecyl es such as BAY. K-8644. I n.one particular,.
preseb SR SR ML 2B v int B PR tapTapHlbinghe gome cell-
based 43€ayCHistetn. CBlik & des@tled By Sedl@fihgfalkciRAAt SortHGI2. For example,
nodul ate hPGDS are treated with the test conmpound and

if a tegt equprwedspeojfiondly dehibies RRCDAdaE et dtaehl gpopiate aci(ch0 on PGD2 that
is sigﬁﬁcgﬁﬁgg“g%gglﬁaq %H%ﬁ] Ofngﬁg‘!rac‘st af ﬁler{gﬁ\%&{nﬁ%tnlaﬁ-speciﬁc or

prese conpoun conpare

cytotb€y bt silivpéreenit singlt ICINAIERNITEDL hed POER .Additional cytotoxicity
caddition to neasuring the potency of a test conpound,
testing|can be wecsiip detevameivgivthsr dhase galuphire dpe tq e doxigitippfhe test
I cll.\: | ..sanme cel | based
Conm§§é§§p§§§?%§% iﬁlgﬁﬁgQg ?F%%ééi yhgggluating a second
r eBebobiové aspef¥SRRd ofhor aspranpatpreisf ard adesttagasmb dhenplesent invention

it e e B et B ER FI L L, SEREESLS i

accorBParlyidefigdrs, contrast, if the test conpound is
non-specific or cytotoxic, it will generate simlar
| C50 val ues on PGD2 and PCGE2. Additional cytotoxicity

i i ne whet her these val ues
BRH%?@EEEEH?@?@E@Fﬁ@E?Eﬁ§§gﬁﬁf§ﬂg test compound or
NOFIGSP Sdvisi the tadtlitddf the BelRbadel A5dag At Gi¥RinE ®Stvieen 5Peific and
above aspects and ot her aspects, features

d
non-spagifiaPAJER mbibitore Gorameund AGNPRRNI orspesifirallyenbibits BGD2 production
. ; Lo . bl
i RSSO ATMANE DR B SELAIA S 4936 B0 8D and o
prodiRBbEm RBEWRIETI ON OF THE DRAWNGS FIG 1 shows the
results of the cell-based assay distingui shing between

spE8t 4 15 giRh TeOFFSEPEE the EvadEEHETI A Gy 191 P%¢Y. CaRpRg ccll
proliftPRRA3P 3R DaSpRal 1L Gl (RBEY BlifsSrRtddaviR] QIUGE b&Rentrations of

PGDS test compounds using the CellTiter 96 Aqueous One Solution Cell Proliferation Assay.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a cell-based assay for screening compounds that
modulate hematopoietic PGD2 synthase (hPGDS). The assay evaluates potency, specificity
and toxicity of test compounds in living cells. The piesent invention allows for the
identification of inhibitor compounds that may be used as drugs to treat many inflammatory
diseases including but not limited to asthma, allergic rhinitis, COPD, multiple sclerosis,
Alzheimer’s disease and other disorders resulting from ischemia-reperfusion injury.

The present invention generally relates to a cell based assay, which is used to measure

potency, specificity and cytotoxicity of test compounds that modulate hPGDS activity within a
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in RBL cells whereas conpound AOCOOL127348
non-specifically inhibits both PGD2 and PGE2
wonrowwesioopn in RBL cells. FIG 2 is a graph repPesaISL08/026945

t he eval uation of cytotoxicity by measuring cel

proliferation of rat basophijic |eukema (RBL) cells

treated with several concentrations of PCDS test

compounds using the Cell Titer 96 Aqueous One Sol ution
singleGadlll baRsdssfiye r weasmrerdssagan HofpEAfokhe ShEKIRIaRT IcNbEOFcalddRp to test

I NVENTI ON The gr.es nt inlventi on relates to a
many diiferepicompoyadsmpgrneotsi¥eni ng conpounds that nodul at e

heRL0R0 18 bhficRid st RbRase o ounfiBat 385 BY assayed. Examples
eval uates potency, specificity and toxicity of test

includeosmedumdiecular weightichepaéal snolduesplibregies of syndhatic &nw molecular

allows for. the.identification of.inhipit.or conpounds.
compfid Ry iy SPririsG o GRRAeR R PR Bieyice
librarf¥s SRASKErabth hd SilfiGe Miperd@intd.i M ted to asthma, allergic

rhinitis, COPD, nmultiple sclerosis, Al zheiner's

diAnyasemmatian e¢lblineinay belByes ip dleq preseng inventian as long as the

i schem@:re fusi (] I [
B AR PO LD REE 80 Y AR, gt cts,
antigdrOpreBasing @ g htigalary &iyesiahtd b y@aplo s yso To xdditidly, nedfmmalian cell
. test corEEounds that npdul ate hPCDS activity w Ehi,n .
lines ggy hg gecBich ap s dasopbiis)culigads (R kb Arunay Alagieells in different

- her i n l-ed: t ”
L
examplkestCelsl capineesti to etpirens or asererpresschREANP onmabdiffedthPEHIS e

assa . Exanpl es include small nol ecul ar wei ght
Contengﬂ%‘ggl'ﬂﬁﬁﬁr%ﬂﬁ BMOfhr ari es of synthetic low
NORRCHKbEN ALARAHASIs R trdi&DwRE Qtsﬁhﬁhtor%}')iﬂ%l@éﬁé 243t enhances

products of gene libraries, synthetic peptide
arachjdopicaacids]ease| Motoctilea cortermplitedufor usesinglgpnesent avvestionary calcium
. mal i,an .l 1 ne my be ed in th resent . ..
tonoR BT AL A0 18R aE e Her rarar e tEath Fle Spass wmor
prombREDMd EySTR @onhd) Ghobilezer Ridlectled sOEH ad BAVtIRB6UL, Ii@fther

celI's, antigen-presenting cells, nmegakaryocytes and

particrige empegdineanf obthe preseridavention, arpeliderie agid &y bediseedy pdded to the
be used,.su as rat basophilic |eukema (RBL). Primary
Choser%lsl%n%g}l%sg@ﬁ' di fferent species such as human and
nMolis@eadvfe gotedyl in Shiprygeasinventitid, teltsent tegied ivth astes cofipound

addj ti onal _ exanples. Cells engi;i neered to xcPress_é)r
followed b thsraddisionpeastipulaieryimalegiit idmphangearachidonic aci release.

Levels of PGD2 production are measured in cells treated with the stimulatory molecule and
various concentrations of test compounds. These levels are compared to the levels of PGD2
produced in cells that were treated with stimuli but were not exposed to test compound.

The present invention also provides in the same cell-based assay the ability to measure
specificity and cytotoxicity. This is designed by evaluating a second readout of prostanoid
production, for example, levels of PGE2, in the cell supernatant. If a test compound
specifically inhibits hPGDS activity, it will generate an IC50 on PGD2 that is significantly
lower than that on PGE2. In contrast, if the test compound is non-specific or cytotoxic, it will
generate similar IC50 values for both PGD2 and PGE2. To determine whether the non-
specific inhibition is due to toxicity of the test compound, an additional cytotoxicity assay

may be set up subsequently using the same samples as in the cell-based assay, or separately
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contenpl ated by the present invention. The chosen
mamal i an cells are treated with a stinulatory
wonbesmasest hat enhances arachi doni ¢ aci d rel eaBeT/US2005/026945
Mol ecul es contenpl ated for use in the present
i nvention are cal ci umionophpres such as A23 187,
i ononycin, phorbel esters, growh factors, cytokines,
tunor pronoters, and cal ci um channel nobilizer
usingid @md @aditionh aatheBAY-bscliGdsy dencribedtabeve. pArfindig @tinhibition of
enpodj.ment of. thg pr esent invgﬁéion, ar achi doni c Scid
cell pradifergonyis,sQBtifigreq ddedsHsMENPL Rl Esrt AgkivH 9ldhe testefl gompound.
R R B AR s oy imeE bt £ o
limitedfto assy$ snechats MTS,nl'E enll é.0kd asaysa al eoamzctibBy availablei fcom

p rel ?ase. Lfvels of PGD2 production are neasured in
Tomeedy ¥ FPE8%d with the stimulatory nol ecul e and

VarhOASHGVTERRpRLh® ASmOAulAte $éve LTI 55 defdififed 8MGLS by
are conpared to the |levels of PGD2 produced in cells

taking prgasupginents inethe presencetind ebsente ofothe inkabigorrrompenpd dutialseat

. test ¢ . Then,present jnvention al.so provides in -
variog B SRARRNY erek £ RS LR o R i3 R 8 Sob Ratations,
it is pBetsle td €dlévlata RertAH fQi@%s, Ghdhyas ilIC30] And€SO GdRMinbY as the

eval uating a second readout %%?{pro,st anoi d producti on,
| (]

concepfptinainpiieh thespainsued piodises S0% mhibiden.| Cemyserehathmssay of the
presellét];i%l?evr%tl‘?éfis ?%ﬂ%%ﬂda%‘?@&' a{ské‘yaﬂolr ?c&gg&g@'s Wrﬁ?@{w ll)(S}DZ production

generate "an
by ussiggriubitheeshdlyt almower oftstiatuldtbgtmaaciBEEPno stimalatvry aslieculef

the. test conpoynd is non-specific or cytotoxic, it
it ¥ e s 0@@%%‘%% Y hEPisEtibye Be _ﬁflatvse%@_ Bgrgnducted as a
singléi:> @%t asdddy éi%h%ﬁg% Bt iﬂffﬁ%ﬁﬁ)ﬁrof thRphAY SPREDDI mdiPtH _rBHIQc?ion

ue to toxiclty of the test conpound, an additlona
usingepiyotrexionicentration ay tavegonpwusét Bosh smleamumrsctepningiang IC50
ceteriy IR BF SUEPHYS Enbeh SRRSO T e, KUt TesbPh ssmeaips systems
are cABBBYIMOHRINRE (RBQ/E, %ﬁn&kr@iﬂrﬁg I—Bbkﬂn@ﬂJin?MaifsQﬁAﬁfTe@Eﬁl:al
er 0

prolifefation is consi ed a neasuremnen )
Indusgriefs, Mgntpat Ohiot Botknyandpstrumeents dne diubeigro Gradif.; Precision Systems,

N e

sampRSn¥t&geMl; ﬁpaﬂﬂg,uﬁdi@@ﬁﬁ@a‘@mgﬁﬂiﬁle@ E0BAtiong) dnd fnadidadidl®f the
from Pronega, for, exa e. The ability of a conmpound .
sampleg ihgRfettan(® appiaprigtedpr E’G@QS%’ST krse sppfigiseble sytepyprovigg high

throughput and rapid start up as well as a high degree of flexibility and customization. The

manufacturers of such systems provide detailed protocols for the various high throughput
assays.

Methods of measuring concentrations of PGD2 and PGE2 are well known in the art.
Examples include high pressure liquid chromatography (HPLC), gas chromatography mass
spectrometry (GC-MS), enzyme-linked immunosorbent assay (ELISA), also known as
enzyme immunoassay (EIA), radioimmunoassay (RIAs), and fluorescence polarization (FP).
The scintillation proximity assay may also be useful in measuring PGD2 and PGE2 levels.

The present invention is not limited in scope by the specific embodiments described
herein. Indeed, various modifications of the invention in addition to those described herein

will become apparent to those skilled in the art from the foregoing description and the



taki ng nmeasurenents in the presence and absence of the
i nhi bi tor conpound, but also at various concentrations
woOhere@ef195By t aki ng nmeasurenents at vari ous CORPOMISZN05/026945
concentrations, it is possible to calculate certain
features, such as its 1C50. An 1C50 is defined as the
concentration at which the conpound produces 50%
i nhibition. Conversely, the assay of the present
accompunginiifpurdss Smak imodifrmenaadt entemledss &l Whinaberpapn df the
that stinulate PGD2 production by using a
%mm§%€9?ﬁF%shold amount of stimulatory nol ecule or no
st Aﬁ'ﬂ&f@%eﬁ&%s JRlE BEHPare ihcorSordkd By YoERNSE BPUet BAfirclile
assay of the present 1 nvention nmay al so be conducted
as a single point assay evaluating the inhibition of
conpound on PGD2 and PGE2 production using only one
concentration of test compound. Both single point
screening and |1 C50 determ nati ons are anenable to high
t hroughput screening. Hi gh throughput screening
systens are commercially avail able (see, e.g., Zymark
Corp., Hopkington, Mss.; Air Technical Industries,
Ment or, Chio; Beckman Instrunents, Inc. Fullerton,
Calif.; Precision Systens, Inc., Natick, Mass., etc.).
These systens typically automate entire procedures
including all sanple and reagent pipetting, |iquid
di spensing, tined incubations, and final reading of
the sanples in detector(s) appropriate for the assay.
These configurabl e systens provide high throughput and
rapid start up as well as a high degree of flexibility
and custom zation. The manufacturers of such systens
provi de detailed protocols for the various high
t hroughput assays. Methods of neasuring concentrations
of PGD2 and PGE2 are well known in the art. Exanples
i ncl ude high pressure |iquid chromatography (HPLC),
gas chromat ography mass spectronetry (GC- MS),
enzyne-| i nked i nmunosor bent assay (ELI SA), al so known
as enzyne i mmunoassay (ElIA), radi oi munoassay (Rl As),
and fluorescence polarization (FP). The scintillation
proximty assay may al so be useful in nmeasuring PGD2
and PGE2 | evels. The present invention is not |imted
in scope by the specific enbodi nents descri bed herein.
I ndeed, various nodifications of the invention in
addition to those described herein
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scope of the appended clainms. Al references cited

herein are incorporated by rgference in their

entireties. EXAMPLES EXAMPLE 1: CELL TREATMENT W TH

CALCI UM | ONOPHORE AND | NCUBATI ON W TH TEST AND CONTRCL
EXAMIBIMPOUNDS I n this exanmple, RBL-2H3 cells (obtained

fromthe American Tissue Culture Center) are

trypsm zed (0.05% trypsin EDTA in prepared MEM nedi a
EXAN®BILCR @EQE &m@mwmmgﬂcwmmm ABQYINCUBATION

serum gl ut am ne, gﬂ)lml In and streptonycin to a
WIT%TEQITMEI¢OT§EB@n@O OBBDXells are plated at 2x1 04

./ wel | tes es..are. | nc

o it ey RSt goul Beq o it AeRigR Fisgr S enten)
are trfhd2edd@2) % Gy skid BDIA ﬁrbpmlm @}18&7 £)095-080)

equi val ent to the highest concentration_of DMSO
supplemsentad wétd 10k fefrd bpwine semee Loglutaaine, pewigBlimand strpptomycin to a

S 4

smgle—géTPSSH% 1% bg%r)éelﬁgge {ea ‘?QQFO )C?gf@/fwg ’1 ng@%hﬁ)\fﬁgs. aﬂg plates
are intuibutdd ¢verni =607 s used as a ref erence and purchased

ol TR oS v Gonsr LRt e Ll it SBES G SFema D-8779)

equwg%g%ﬁtﬁfﬁg%s@%n@&%m Ldehiked fhhke Fek&eﬁc%rﬂ? &% Compound.

Bl ank, TA=Total activity,
The cb@ommhplawésc) iahd cefliench crgptrahake Blmlmbmgrrwm’d welrbdfore use. In this

examfiEes FOPEaipidt e b7 rehensednoRi Mg g peyman

Chemical2, S and 6 are positive controls contai ni ng cal ci um
i onophore w thout conmpound. Controls 3, 4, 7 and 8 are
nélggat oympovnd ancbteiemmdﬁf@ﬁ%chl@pnmmmﬁpmﬂea opstar (3960 or

equiv§RTD AT IR e RS oy Clefotice B Blavaro i M (Blanks
TA=ToI8 dellity NBB% hmﬁfz bﬂ%g? ad ]@oﬂ%bl@(ﬁ@xd)@nm@bhﬁhns 2 &3 are

B4- B10 throu - of conpound stock [10
not ugedjfox Qﬁllgoeatrmn&élh% arenﬁli@dmﬁh StalmadSﬁoﬂmElf\raéer ofxomfrols 1,2, 5

and 6[a§9 Ve QnfrBl Bnia né’ IC1uM 1)6n¥‘ﬁ'lolre wiBd! cBHff)ogl'u!l Honfidls 3,4,7
Bbove, Yo

gener at €
and 8 are negatlve controls without ca1c1um ionophore or compound.

Standard  Cmpd1 Cmpd2 Cmpd3 Cmpd4 Cmpd5 Cmpd6 Cmpd7 SC560 Cirl. Controls
1000pg/mt 30uM  (30uM  {30uM  30uM  [30uM  [30uM  (30uM 016 1 ot 5 4Ca
" |500pg/mi |tOuM  [1OuM  [1OuM  1OuM  [1OuM  [1OuM__ [{OuM  konc2 11 6 +Ca’

EIA Controls Standard

250pg/mi_3uM _ [3uM__ 3uM  [3uM_ [3uM__ [suM_ [3uM _ fconc3 cﬁ?@a“

- [125pg/ml luM 1uM 1uM 1uM 1uM 1uM 1uM conc 4 - Ga
' 62.5pg/m! |300nM  [300nM _ [300nM__ {300nM _ [300nM 300nM  300nM  iconc 5 -
31.3pg/ml [31.3pg/m! 1100nM  |100nM  100nM  }100nM  10ONM  [100nM  110OnM  conc B
115.6 pg/ml {15.6 pg/m! 30nM  [30nM  30nM  30nM_ [30nM  30nM_ [30nM  jconc¥
478 po/ml 7.8pg/mli [1OnM  [1OnM  [1OnM  [{OnM  [1OnM  {1OnM  {1OnM  jconc 8

Test compounds were diluted as follows: Add 1 ml of HBSS (without DMSO) to assay
block wells A4-A10 [30 uM]. Add 620 ul of HBSS w/ 0.3% DMSO to wells B4-B10 through
H4-H10. Add 3 ul of compound stock [10 mM] to 30 uM wells. Mix well. Add 310 ul from
row A [30 uM] to row B [10 uM]. Mix well. Continue diluting as above, to generate the
following concentrations [30, 10, 3.3, 1.1, 0.37, 0.12, 0.04, and 0.014 uM].
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foll owi ng concentrations [30, 10, 3.3, 1.1, 0.37,

0.12, 0.04, and 0.014 uM . The reference SC560 was
wdizbostoasiioas fol |l ows: Add 1m of HBSS (w t hout BVBOS2106/026945

well All. Add 620 ul of HBSS with 0.3% DVSO to wells

B1l-H 1. Add 3 ul of pre-di¢uted stock [1 niMin 100%

DVBQ to well Al 1 [3 uM. x well. Add 310 ul from

well Al 1 [3uM towell BIl [I uM. Mx well.

Coritei rafeeerde SG56Mgrat dilged as &l wishe\ddol mbof HBSS (without DMSO) to

well G153 530 uRnt iabBp bt el Boxels by Fiki ol ipre-itued

stock ¢ lhmtih € BRSO ko (BR A@qgﬁ%t&l\@_ﬁ Mix %8 CAHER @RPRBARell Al1 [3
((A23187 Signma #C-7522) and nethoxi mati ng reagent

uM] foprepBi bl wd.oMix myllt Cuipme diliding Wastethdfolbotinpns)

con 3205 451D 0P T v PELYR8E Tt G5B 0or

uM].be performed manually (M as outlined bel ow. (A)
Renove overni ght nmedia and wash Ix with 200 ul HBSS

buda @mtfmp@fmg treEggnbinr ftleg addition efeialciura ienopberiedAa3 1% 1 higma
. di . t i . .
#0738 Bl b 5P OB OB €SP P iccions

was Gignédasibat Eyinark IGConeWeek., Uncover cell plates and

return to deck. 2% Add 10 ul  of 20Ox conce trat'%é)n to
20thepreseat putpmalsd (ahprotacRbreguiragthploanymbes of sisps by performed

manu\aﬁg,lrgﬁa ML@nEdBL6w S no addition of cal ciumionophore
to” ne

atrve control wells. (M Renove enpty tip boxes
an@d) Replove @ verinight 2@0iadndtwash latwide200 #1dtR3S bulferB2, B3,

TR —
accorﬁiﬂgﬁmtérﬂglaé. W}M‘)‘@@v%r ablD SRS ceAPldtePoRl7eE. aRChiYaRS f0F 15 binutes.
deck. (A) Col [

ect 25 ul supernatants to be chemcally
Uncovet ¢ebixplatas sl seiurh t@deek. KOXAddd§en of 20x cancenttation to 200 ul cell

vess BEF B - R R , Ns RL  BE b m omcphor
nega@@SeanmtB] FEBS @DRIAGHMRY @HIx8 arfdaeplatt Withabe sl tifd\t deck

Pl ace additi onal assay plates at deck | ocations D2

locativs BanB3 pndfRs. @dervearahraumeeh olaest tp 84t 6el Ingbatadipp 15 minutes.
nal.ysi e I i.nj
0 CBRGA i 380 55l B, AL BB e
(A) (%Ul}eﬂﬁélimxshjﬁhﬁdnté fobe endalBupethbrihamridswitiapseVexoreagent (1:1
or u
ratio) accordlljng to PGD2-MOX EIA kit (Cayman #512011 or equivalent). See following
example. (M) Cover MOX assay plates and incubate @ 60 °C for 30 minutes. (M) Place

additional assay plates at deck locations D2, D3, and D4 for supernatants to be collected for
PGE?2 analysis. (A) Collect 175 ul of remaining supernatant to be evaluated for PGE2.
Methoximated (for PGD2) and un-methoximated (for PGE2) supernatants can be stored for up
to 3 months @ -80 °C.

EXAMPLE 2: QUANTIFICATION OF PROSTAGLANDIN D2 LEVELS: ENZYME
IMMUNOASSAY
In this example, the concentration of PGD2 was measured using an enzyme

immunoassay (EIA). EIAs for measuring PGD2 are available commercially. For example a
PGD2 EIA kits are available from Cayman Chemical.
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to 3 nonths @-80 0C. EXAMPLE 2: QUANTI FI CATI ON OF
PROSTAGLANDI N D2 LEVELS: ENZYME | MMUNOASSAY In this
wexespigest he concentration of PGD2 was measur eATAUS200§/026945

an enzyme inmunoassay (EIA). ElIAs for neasuring PGD2

are avail abl e conmercially. d-or exanple a PGD2 ElA

kits are avail able from Cayman Chem cal . This assay is
based on the conpetition between PGD2-net hoxi me (MOX)
aﬂtunsaase@mw@a acthe ybmpaiuaméﬁmm&&]bkﬂrﬁ)omm(h@()eand a

PODLOK ace B el AR vt COT B e B A pied

numb\%ﬁGfF@bEe 03 s 1&@%1?@%15% Bl'h@ﬁl%rs1tbs°‘ B&lafset8 sb@Rhtration of

entrati on of varies, the anpunt
the PGD2RGDX tvioér is kedd contsteat whie &wl @ntentiaiing Of BGDREMOIbbaries, the

ant | i)l be.inversely.pro rt' to the
s BB RDI bos B s S R RARE B Bl mversely
propcfibitad & th@‘fc@ﬁ@%traﬁ@%%h%Obﬂ iAdBe wellt MhisFabSEantiserum-PGD2-
nonocl onal anti -rabbit qG t hat has been previously.
¢

MOXagomedprebings tot the moais¢ moppelenal watinabhit kekicthp hes been previously

attac})%lghn?he Welg d‘gg( %ﬁ1¥%éet%€gral?@ ﬁlﬁl{e]g’e% ﬁgalga{i'tb(?lﬁc?% ll} E?n%the substrate

to AcBEJsHddedto thehledWThe kafymattel jzbduwh bay ab&sﬁlﬁd‘t tyBlg;d)W calor 4#lzich
nm The intensity of this color is proportlona to the

absorhgreitengliont Pemm.NEhe iasky obbigrplerds prworiang! toas apopt of
PGD? M@f&fﬁc& chuﬁﬁ% ttl}e%%u WicH REnAnTy %ro?grtloﬁﬁec R M of free

rlngtheln Ion eEIAand
PGDW@)@tés‘eﬁtmthemHMﬁg ﬂreanadjangnt o t he commerci al
instructions. . Sanpl es were e ccor di t he.
o A el PR ot ezt Py BB AR Fhe overacinbpsiitipns
Samﬂl&ewér\é g?%i&?éd%%&dﬁfgeco Ghid }?}i‘%@i@u%ieﬂnpﬁé /S&ééfﬁr@:ftaélQnd{h ehdls may

prost a din level's wthin the [i'near range 0
vary, slneamqbam}itacntsr are dilGodmoth ElAulséﬂ:r Repizldprosteglemdin éﬁrV@lS Wlthln the

Th th PGD2-
lineaigiaBes Sha SR B et R ALY e DR i R
B@{&ﬁ&h&iﬂémﬁlﬁﬁﬁ@}e@g&t RSB 2 MAS XEX DI eSFIAl sfandard, PGD2-MOX AchE

Met hoxi nat i n?\écontro wer e prepared accordi ng fo the

Expresa lurceetRpR2-MOKSpress vingiseruning BERAMOQXEpsesdilied
Meth%%%ﬁa&%‘g%p%& vtéegg plgeg)%d%%éordl 3 ﬂﬁenrigﬂlﬁgcttﬁ1%9§ iREAdR. The assay

was performed according to the manufacturer’s instructions and the plates were read at a
wavelength of 412 nm.

After the prostaglandin levels were determined in cells treated with 8 concentrations of
test compounds, an IC50 of the compound may be generated by conducting a semi-log plot of
the prostaglandin level versus log scale of the compound concentration. This assay can also be
conducted as a single point assay evaluating the inhibition of compound on PGD2 production

using only one concentration of compound.

EXAMPLE 3: QUANTIFICATION OF PROSTAGLANDIN E2 LEVELS
In this example, the PGE2 concentrations were measured using an enzyme

immunoassay (EIA). EIAs for measuring PGE?2 are available commercially. For example a
PGE2 EIA kit is available from Assay Designs. The PGE2 EIA employs a mouse monoclonal
antibody specific for PGE2. The free PGE2 in solution competes with a known amount of
PGE2 tracer to bind a limited amount of the anti-PGE2 antibody. The PGE2 tracer is a
conjugate of PGE2 and acetylcholinesterase. The anti-PGE2 antibody is then fixed using a
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wavel ength of 412 nm After the prostaglandin |evels
were determned in cells treated with 8 concentrations
wofhodegasiosonpounds, an | C50 of the conpound mapCibaIS2005/026945

generated by conducting a sem -l1og plot of the
prostagl andin | evel versus |;¢9g scal e of the conpound
concentration. This assay can al so be conducted as a
singl e point assay evaluating the inhibition of

goat aiivmousdlgomtiBG32 The dictad titibody $$ thgn davetoederith Ellman’s Reagent,

concentr.ati on of .conpound. EXAMP 3: JANTI FI CATI O )
Whlc’bﬁorﬁﬂ%ﬁ&é_ﬁﬁﬂtﬁ%ég{@eg‘%@eﬁﬁrﬁsﬁﬁe&a t@rodelﬁg‘mggs reaction

has aGRNE®bIAL dn‘ar&%scwgﬁ ﬁr(ﬁ%ﬂﬁrﬁﬁg S TP Gheis 8 ncentration of PGE2,
i"mMunoassay for measuring P are

the P@'\E@lWl&biUécomﬁﬁeth@ tra¢drymd HmresﬂanQ)Smlde REERa @ Awkilt abiserbance at
I abl e

412 3 ey e RS S ion of RS, teges S WRIE0 R pete the

PGE?Q&che @esilﬁlﬂgtdaﬁipld?@ﬂmv@% sWoh$ absokiRve a UG . 18fpeeiing this
tracer to bind limted anbunt of the antl-PGEf

assaya Hiej abwbancméélb@@ Wasgoaates ta astandangaafabedrboces admgwn
sterase. The anti-PGE2 anti body is then
Conc%&%héhsa& n%ﬁ]%goat anti-nouse I g anti body. The fi xed

arThib ey byt efsiasoakapeico wirtomaitd feamatsbyRaRgkilled in the art by
whi ch contains_the substrate for acetyl choli nesterase.

usingghéyprsdretlops Dete dor SmP-s reaction has a yel | ow
col or, and absorbs strongly at 412 nm If there is a
hi gh concentration of PGE2, the PCGE2 wi |l outconpete
t HEEXAMRIEE 4 aQU ANEIH EATION 0F RGADD IAANMPGEX & distnguestkSPECIFIC

t. 4 nversely, if there is a |low
AND?%@@L&?E@&@@%%Q&%D%M tracer will outconpete the
PCHZs 810 ShdvaShv th@%b@@é‘pd}ﬁz\’éﬂnh lpdEV&IBbaEd Qé%gys may be used to

_ absorbance at 412 nm performng this assay,
distingssbbietwese sp@ClﬂG_Qn&mnf\mw'mmpmpedndsoAa shoam ctaFlgumf 1 compound

00380 BRSSP R SRR s S ST i Butp inhibision

of PGEEwakétHisitbdl §u Bﬁ rthat V00598 5Wis@ éfﬂﬁﬁd cflcARBibitor on PGD2
Deck, for exanp I\/PLE 4: QUANTI FI CAT OF PGD2

synthasip) IpceRtress c@muwgap%l BprEemantanpmilen Gealwsdor PGD2 and
PGE%EW%SdWMS Xad ec%vglgyvf%ges?ngﬂeﬁ Aﬁﬁ)%\ff’]ﬁ%a%og specific or

-base 458 VS
cytotoxic compound. A subsequent cytotoxicity study confirmed that compound A000127348

affects cell proliferation under the testing conditions.

In this example, RBL cells were treated with the PGDS compounds for 45 min under
the same condition as in the cell-based assay except no A23187 was added. The potential
cytotoxicity was determined with the CellTiter 96 Aqueous One Solution Cell Proliferation
Assay (MTS) (Promega, Madison, WI Cat# G3582). The assay was carried out following the
manufacturer's instruction.

Eight concentrations of each compound ranging from 0.01uM to 30uM were
determined for cytotoxicity. The testing concentrations were 0.014uM, 0.041uM, 0.123uM,
0.370uM, 1.111uM, 3.333uM, 10uM and 30uM (See Figure 2). Compound A000127348 and
another PGDS compound, A000123383, were toxic, which are distinguishable from a number

of non-toxic test compounds shown in the same plot. Geneticin was used as a positive control.
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di sti ngui sh between specific and non-specific
conpounds. As shown in Figure 1, conpound A00050350
wgeonmwroas®s an | C50 val ue of 2.65uMrel ati ng t oPEGDR2005/026945
i nhibition, but no inhibition of PGE2 was exhi bited,
suggesting that A0050350 is_g_potent and specific
i nhibitor on PGD2 synthesis. In contrast, conpound
A000127348 generates simlar |1C50 values for PGE2 and
PCGE2; 0.33 uM and 0.41 uMCDA3fecti vel y, suggesting
that .A000127348 is a non-specific or cytotoxic
Wha g Y5 A subsequent cytotoxicity study confirned
t hat conmpound AOCOO127348 affects cell proliferation
under the testing conditions. In this exanple, RBL _
1. ceflinsethwst for serecttiagifonipotenthespeEDStcarddoricdy of mhikitr gbmpounds of
der the.sa condition,as in the cell-based assay
hPGH I i A ST PR e HE SePTHe pot ent i al
CYi) Ot OXdckdcyinyBdid einhaianed! Wittha sfifule®ly Mol®ule38at increases the
Aqueous One Solution Cell Proliferation Assay (MIS)
releagpiipcdidonigaatidon, W Cat# G3582). The assay was
catyie f.olil ow ng:th t r{ s instruction.
e 00 ©cafibhe ol P AR SR SRS 2 o hg Trom 0. 0
| Uid) t 0 BEAstingtte leed ef FGDRMn said wathkix €l o thd Bighernatant,

testing concentrations were 0.014uM O, 04luM O. 123UNIL )
0. ¥ cunpompatingihg levels aBPND2 imsid apranmekian qelde ths igygleof PGD2 in

2). Co 9‘%;@"3 Q0012 . BERS Qﬂ’-ﬂ”’?ﬂ .
AOOOlZg% ) 11\%&\re t%gi%gl,la%f%ﬂﬂg@g{égi St %gﬁl shab gto determine
from a thapbencyobf saghednopdundf est conpounds shown in the

sane plot. Ceneticin sed .as a paositiye

ot r ol PesEIRBIASYe! b POE s matnibalin Gl hod  or

scyigeni Qgndafing RLIBRAY of BEERI ittt ihe Ye RICHAPKE L $hidPhammalian cell
i nhi bi tor "conpounds of hPGS in manmal i an cells

conpr i sWheyeinHmdstasths leykels af)P@dhisdoweirthas thedevedsofll GER indicate

cell with a stimilatory . cul e.that i ases the

"ol cascDrOBR Y B O LA MEDS 6

meiR| | ABasGfhs thi dnkbudt 6OERSIRR Ity lof bamﬁ@ﬁfélt ﬁfd'a&ﬂ dnf®ontrol
or

l evel of PGD2 in said mammalian cell o e .
super naiammalipn yellsging gpimparing the|caipsgxcibf lepgipin {reptedhangt control

mamal | I%QInﬁl%ile Ee‘ilst\ﬁ%réiﬁ\éeﬁlﬁiirfg oﬁ%ogcigity in compound treated cells is

an indication of inhibition of cell proliferation.

2. The method of claim 1 wherein said mammalian cell is selected from the group

consisting of mast cells, antigen-presenting cells, megakaryocytes and TH2 lymphocytes.

3. The method of claim 1 wherein said mammalian cell is a rat basophilic leukemia
(RBL).
4. The method of claim 1 wherein said stimulatory molecule is selected from the group

consisting of calcium ionophores, ionomycin, phorbel esters, growth factors, cytokines, tumor

promoters and calcium channel mobilizer molecules.

5. The method of claim 4 wherein said calcium ionophore is A23187.



a control manmmalian cell that is not treated with said
conpound to determ ne the potency of said conpound, V)
woresiseg the | evel of PGE2 in said mammal i anPCeUS2005/26945
conparing the levels of PG2 with the |evels of PGE2
in said mamal i an cel | mhér@iﬂ_finding the | evel s of
PGD2 is Iower than the levels of PGE2 indicate the
conmpound' s specific inhibitory activity of hPGDS, vii)
6. nedbumethgdiofielaameumhereih saidt catoduch ¢hdnhebinobdiFpOMBRcule is BAY K-
8644treated and control manmmalian cells and conparing the
cytotoxicity levels in treated and control nmanmmali an
cells wherein a finding of cytotoxicity in conpound
treated cells is an indication of inhibition of cel
7. pr &he methat iof alaim 1 Wireseimseidotinodatatyahoteduloviseraihidaad stid.
mamal i an cell is selected fromthe group consisting
of mast cells, antigen-presenting cells,
megakar yocytes and TH2 | ynphocytes. 3. The nethod of
claim1l wherein said manmmalian cell is a rat
basophilic leukema (RBL). 4. The nethod of claim1l
wherein said stimulatory nolecule is selected fromthe
group consi sting of cal ciumionophores, ionomnycin,
phorbel esters, growmh factors, cytokines, tunor
pronoters and cal ci um channel nobilizer nol ecul es. 5.
The nethod of claim4 wherein said calciumionophore
is A23 187.6. The nethod of claim4 wherein said
cal ci um channel nobilizer nolecule is BAY K- 8644. 7.
The nmethod of claim 1l wherein said stinulatory
nol ecul e i s arachi donic acid.



