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METHODS | NVOLVI NG M CROSOVAL PROSTAGLANDI N E2 SYNTHASE

FI ELD OF THE | NVENTI ON The present invention rel ates
wotooaoipzssel and useful nethod for assayi ng comoaursdens/ 022365

and agents for their ability to decrease or inhibit

the activity of mcrosomal prostaglandin E2 synt hase

(nMPCES). Specifically, the present invention relates

METHOBRSSINGOLVINGIIC ROSOMAL PROSTAGLANDINt E2:8¥YNTHASE

toxicity of nmPGES inhibitors. DESCRI PTI ON OF RELATED
ART Prostaglandins are a class of eiconisoids that
play an inportant role in pain, fever and

[ an ammati on. They are synthesized from arachi donic

and possess a five-nmenbered ring of carbon atons
FIEIPIHEQFFHE HREHQMrt of the chain of arachidonic acid.

Pr ggL ﬂ%s GhSiBET lJatg f%l 1¥0 | eﬂffﬁ{etﬁdaefo?é ifif compounds
S 4 e

their heS|s ros IS particu
and a@n@svfan thelrrabdagaso dl@:réaee/ er l,nhﬂml the actiVifyrif Insioroadmarprostaglandin E2

synthas GRS hS SPER S o5 SRR RSO REED 5 355DF ddeismyne the

teft RELiA SRIDALAFYELPGES iRhigioRdl ator The synthesis
pote &dpgz |I§J cat al y%d by two1 cll gsses of enzynes. The

first class of enzynes, cycl ooxygenases, generates

DESRPIRANEY RELATEP B3 ot ane phosphol 1 pi de.

EX @ik HgandinsGysh @lﬁé(ycﬁféli@%%%ldsmﬁdt &Qfrpbrtamtdole@Xpdin, fever and
The second cl ass of enzynes, ynthases pr oduces
inflangptians  Thyy arw@eﬁﬂ@bﬁp@cﬁrac ced agdl pprsess a five-membered ring

T e W
locagy,(l@r &ﬁﬁr tha tSiI:‘t qtsf tggERgﬁ&hﬁsmsh Pﬂ(ﬁtagﬁangﬁa, EZ,290pat)iguladly refaant in
een sho is_pro e
cau %Mﬁygm?ﬂ%?qﬂmatwt(ﬁﬁ%%g%%m%%%@ﬁl b§7SaBaon
l e\P@IE2 KaQ '%éﬂ &éfﬁdn‘éﬁhﬁéd RS BAME Bt JPGRSpoSinAXRMER2E Ind l'(§>(':)p<31ralgesi21~

the cytosol (cPGES) under basal conditions ina w
induengi lencyrm:ﬂlatmnﬂmd syathesie of BGERnsleatalyasily twondassesorfsnzymes. The

tinmulates th duct f
first a3 AT G ORI S P aIEA PRFIRATEY AhgHRLppgan
aracRddoRfid! &@@ﬂmmaﬁw%mﬁﬁtﬁaféﬁ;ﬁ spHoBipRRCRAEnH& drnay

produces PGE2 after induction by ext ernal stimul us
cyclegpigenases yxcbkire Mdr@du%oxz?c dhe secgnd glashef anzymes k2 synthases,

oGP b PRGBSI ABEE ¥

PGR2ydyatiape@ P GBOXard nﬁacimMﬂEQ&y&ﬂhmﬂ@mﬁ’@E&ﬂmmi, M et al,
Progrre?sdi%(:l,?pid Research 43: 3-35, (2004)).

It has been shown that PGE?2 is produced by two separate pathways. The first pathway
produces PGE2 at a basal level. Constitutively produced PGES is expressed in the cytosol
(cPGES) under basal conditions in a wide variety of mammalian cells. Under basal
conditions, COX-1 stimulates the production of PGH2 from arachadonic acid, which in turn
produces basal levels of PGE2 upon activation with cPGES. The second pathway produces
PGE2 after induction by external stimulus such as cytokines and is localized to the
microsomal compartment of the cell; hence is termed mPGES. Upon stimulation by a
proinflammatory stimulus such as cytokines, COX-2 reacts with arachadonic acid to produce
PGH2, which in turn induces mPGES to produce PGE2 from PGH2. (See Figure 1). It is this

second “inducible” pathway which is implicated in inflammation and hyperalgesia, whereas
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PGH2, which in turn induces nPGES to produce PGE2 from
PGH2. (See Figure 1). It is this second "inducible"
weadokwsesahi ch is inplicated in inflammtion apdr/Uus2005/022365

hyper al gesi a, whereasthe first "constitutive" pathway
has been shown to play little.or none. (Mirakam, M et
al., J. Biol. Chem 275: 32783-32792, (2000) and
Tani oka et al, J. Biol. Chem 275: 32775-32782

the f(rﬂO‘QGI)s)nutivI&h phthivay ha@beeﬂﬁm&l & plak higleortronp g Murakami, M et al., J.

T AT AT R

(200@)2 Tﬁ}ﬂbl%ﬁ@ 6f PEHYard RAoWRYd 64 ﬁd&entﬁﬂl& USRI Ereatiny inflammation
addition to nmPGES, there are other prostaglandin

and paymt hases, such as prostaglandin 12 synthase (PA9S),

{naf TGS BT AP i st PR OLECRY

toxi @S9 FRY akdrile, it a0ifiof REMPUES, B%Sarb wEtich ptcﬁfagl‘mﬂlnl syhihbses, such as
t hese ot her prostagl andin s nt hases, resu

prostsng@@émrlaksweth@sedBG ; ahich cajg 35765 thepegmat mrﬂfg‘cﬁgsrasprﬁﬁf}glandm that
cause hﬁsghltlatlog%ng i)ltspfgl }é?L Aig¥eA n8h- sﬁ’%&: PEERGENiB@may
ys an I np ro

ver, pal n -and
inhlbmﬂllegdmhéﬂ pwstagﬁlichm Eﬁ‘lt]m)ftf,‘ rd:sahmgna dedetsuablle eale@f&stsagﬁéso

for. conpounds. tha hibit th t
PG t“ihtlllﬂoésrma?f inboi et BSeton g s PERSUr e 1 ui d
chig la"){ z{nHEl-pg’hant%B}%MH?e‘\Jek 'ﬂéﬁﬁaﬂdﬂﬁﬂﬁ}ﬁﬁl@ﬁ&ﬁ R¥forts have been

assays (ELI al So known as enzyne i nmunoassays
mad¢ aﬁr):-ate assayaﬂ)r@pmpums:h%ty@ayomlh)t thgvméu@wnuhwetwr@wlar

d
et ahEnBr el drprrripgrply LR, AR RRRCE,
immuf§sdPb HEshV HIEIFE ARG, knbivntds @npand lmlﬁ&ﬁ(&ﬁm (EIS\) p(ﬁr
potency, specificity and toxicity have been s
radigimnoundassers GA) é‘ﬁbfég‘?eﬁéﬁ?‘%to %P%%r\fh? Progﬁ%t&nf‘? 3’0(%2 Wégder to
detegg{?? & c%%ﬁo'orgr{'lc?n s lof %‘n?g 06; Wt}pfi’)l defradyor i {altﬁ@{t tﬁ%MlOﬁ%? PEE2.

! . rea |eX conditions in cel
| t Ih thedrast, aabistnen df@@tegny,apecaﬁd:lt}bamledxmg}s hygvetbean separated into

nmeasur es potency pec city and t ity .of nPGES .
B SO onel e A Sl e e B By i

man ecﬁség WA AR the Real B@mﬁl‘éﬁ? @§ndlﬁé‘ﬁs iHeeRd. [Ty is' Reiabl€to design a

econ ary screening and provide information that is
cell baged asstagSMtyneasw@Ep@ttw wqctﬁontm@nd siciboefanPEBR snhibitors from the

Vi vo. BRI E
samf YRR G GEES! N ERBE 5 BT NGG SLetrh e a® HEE kg require
secdialyte@nigafd GYovidiaeriatibd that Ritore y,tdstﬂ@)alsmdayed with the cell
simil taneously for nPGES inhibitors. nPGES inhibitors

Condﬂleﬂmt‘@ml al therapeutic approaches for inflamation
and pain. The assay design is suitable for

BRIEF SUMMARY OF THE INVENTION
The present invention establishes a single cell-based assay to evaluate potency,

specificity, and cytotoxicity simultaneously for mPGES inhibitors. mPGES inhibitors are
potential therapeutic approaches for inflammation and pain. The assay design is suitable for
use in any mammalian cell line in which PGE2 production has been shown to be induced by
external stimuli. In the present invention, the mammalian cells are treated with one or more
cytokines, such as TNFa and IL-1B. PGE?2 is produced at such high levels that test inhibitor
compounds may be evaluated by incubating the test compound with the cells and measuring

the reduction of PGE2 in the supernatant. In addition to measuring the potency of a test
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use in any manmalian cell line in which PGE2
production has been shown to be induced by external
W@ R00ala259 | n t he present invention, the nmanmal PENUS®DE/622365
are treated with one or nore cytokines, such as
TNFaand IL-1 b. PGE2 is produced at such high levels
that test inhibitor conpounds may be eval uated by
i ncubating the test conpound with the cells and
ComnelaElutliemgesmténvmmmrmd@ffomzif city aheé cpupeiditgtadakurein@nts all in
n t.o neasuring.the paten a_.testconpound,
the R ebl D s TR BTN I B RERet r eBEDE f SRl aifdovt of the
prosfaylbmtsmts PGF 16Eaf e RMatin@ite difdct ¥8hs REER&Jund 8 @ik basal
ass system This is designed by eval uati ng a second
tionf the prostanoid 6-keto PGFla, and by

EXSEF BRI LA S RS al BB sbeesent invenion

will &6 pertdr inddretabdi from thatfislloadi@oétagabdestripthn tak@S8Rbnjunction with the
invention will be better understood fromthe follow ng
accogpRByYiP@dedEscri pti on taken in conjunction with the
acconpanyi ng figures. BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG1 is a schematic depiction of the
BRIEF &HN@RIRT IO QI THE{DRAWINGSt hways. The abbrevi ati ons

o R i SR TS ob S B SRS e

abbréﬂﬂion)s ardasiBllOwpr ﬁ’rﬁélﬁ%lﬁ@ Qélﬂ .EAZ Eﬁglﬁﬁdm E2 |§PGE2) prostaglandin

rostagl andin |2 synthase cytosolic

H2 (RGibh asestagbmdindy (P zmlsqmros i, G| pRGGgJandn I
syt @ats], GuBHE ORI ShiiE RECEST M RITAGET 1iha® teGES).

c oEI‘.Gemisr a&fdpmsméﬁvmrdbhﬁlgl SHstem u‘sn@mh ejhgléfcoﬁm@ﬁ&d(smgle
i.n the nPGES cell  based assay. Test corrgounds may be
poing gpe RWtRE peReRBELINSS HE margﬁmttms@efgmpm Wﬁgn the mPGES cell

basell Qésla?"v?gst Qkagﬁgirs% i §cr? el %%1%1 F}l\@-%}lﬁ%ﬁcgemng

e con
follo@E&@Rﬂ@ﬂ) DidaDFeriétEs biNpENTVeOts u'Eh@ pulepRrdontenu@tionst test
relgtes to a cell-based assay for screening inhibitors
COMPRNLY cr osomal PGE2 synt hase (nPGES). The assay
eval uates potency, specificity and toxicity of test
ound PCGES inhibitors in living cells. The present

DET&EEEH@W%IHH% OB THHENYBNAION; catl on of inhibitor
e ed to tr
al n ge\%lct—:\rnv iﬂl nal)élakg r‘gé"aﬁl %8%\? ?ﬁ%ﬁﬁgﬁwqﬁwﬁﬁ:ﬁg{sﬁy

mlcrﬁbo&eﬂiﬁ%m spfithbsh (ﬂg’@EE) rllh% ahda?eb@lda&ﬁp&éﬁ@”ﬁpecﬁidlﬁraﬂli foxicity
hinitis, arthritis, i nfl ammat ory di seases and

of teqﬁgpfqpﬁp%d RGER glggblgors in lwmg cells. The present invention allows for the
identification of inhibitor compounds that may be used as oral drugs to treat pain, fever,

Alzheimer’s disease and many inflammatory diseases including but not limited to asthma,
allergic rhinitis, arthritis, bowl inflammatory diseases and multiple sclerosis.

The present invention generally relates to a one cell based assay, which is used to
measure potency, specificity and cytotoxicity for test mPGES inhibitor compounds, all in the
same cell based assay. Measurements can be performed quickly and can be scaled up to test
many different inhibitory compounds simultaneously.

There are no particular restrictions as to the inhibitor compound used. Examples are: a

small molecular weight chemical molecules, libraries of synthetic low molecular compounds,
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The present invention generally relates to a one cel

based assay, which is used to neasure potency,
wepmeiiizsdty and cytotoxicity for test nPCES i pdi/b5100$/022365

conpounds, all in the sanme cell based assay.

Measur enents can be perforned_qui ckly and can be

scaled up to test many different inhibitory conpounds

simul taneously. There are no particular restrictions
purified pwtdihg expriassiort odwaspbgend libseds, skxhord peptide dbraies, cell

| ecul ar wej ght chem cal nolecules, libraries

exu?f?%ﬁﬁ%ﬁ YPFRHABI ecul ar conpounds, puri fied
Pr Qi HEmmEKR QISR MmEY BOEEl $n Qlfe PR lhba{tﬁh'ag $ong as the
synthetic peptide |libraries, cell extracts and & ture
mangnyareet fing cambe indrred byagnecinhork prkmaytobaapcse thAGES. HEhe greater

o B I DRt 5 TR 52 e e o
meabitfdgpotehog, peeificey atdetotodiety b esOdontifdaiddd! PRk &Efeﬁjéﬂ Q&1 line is

stimulus, the |arger the screening w ndow avail abl
A54P o3 nopsgadl} lung cpeice hwan spitheinl eedltlipe shat 1s:§qrmnmiad:lwyaldﬂble
H V\t % kinggsat n 549 a

o o R R o, SRS RS e Sk ForP sl sl g hman

cell lisesconhrey HEKI 293, mﬂakd:}a&ﬁlldmels-bt\l@\lﬁrC@S bells dﬁdﬂiﬁﬁﬂisé 3¢ll lines such as
J7740el | lines may be substituted for A549 with ease such

as human cell lines such as HEK 293, nonkey cell |ines

S Utei A AR Pk ehi BR v BR PP GES! rod 1B ualP {

Cell lines dlpa(silp gzr;lglggvhl gh lev ro P (%2 %lr Sté(t?n cytOkme(S)
are th@b‘mseéttd) meharre the fojency Dﬁkompqlw)is hy ercubaingubetest cmmpound with the

B RN TG —

sele@EEfroh pPrvindamxia€ir @b tokineMursASth B8R WNE PromtbterseXt er nal
stimulus is selected from proinflanmatory cyt oki nes,

gr She ForesBraion of RET mav bereadils meassetsforeand efiendtimulation with
ft
one RGOt O HeTRE Ao 00 MOy come

1mmha<n;tssxty85,pe¢lﬁ0 IfmtRﬁ}SZ aniek pdrendyidf %&Mhib&bﬂ@)rﬂ[ﬁbtﬁﬂ 4y fRasured by the
PGE2. The potency of the

f
redub i G tpo P OB ID6L At SUrRERastY ABenis addgione hie presmgnverion
cont&fBidtek Y E Stirh@ub B&n@&ﬁﬁrm&aﬂ&n@gr ift QOﬂnBﬁlaﬁglg{hta{ ﬁrziem-gg&rated to

present 1nvention contenplates any stinulus co
stimelatetthe indheihle RGE2 patbwapipat mixing with theschdeermd;lttypﬁt ela atfoeferred

nul ate, the ind at hwa Wi th
emb i, BBiE e actor o Srporaemp et BRG Bebirdter alone or
togeth¥t RkstiARSate BCEMPRodIREDR ISt ChddeHREl BY RHRELPSEFRYeRDetween 100
used either alone or together to stinulate PGE2

to 409 faldter baal lgvelhe Inehmwenpreteried embodianens AFd9Zelleare|stmulated with
|
e R N RIS N

(see Figure 1).

-—.

In addition to potency, the present invention incorporates the assessment of specificity
and cytotoxicity of test compounds in the same cell-based assay system. This was designed
by evaluating a second readout of the prostanoid production of 6-keto PGF1a and by
evaluating the effect of test compounds on the basal PGE2 production, which is mediated by
COX-1 and cPGES coupled pathway. (see Figure 1).

Base inhibition measures the compound’s effect on base-level production of PGE2,
which is mediated by cPGES. Base level inhibition is determined by measuring PGE2

concentrations in non-induced cells in the absence and presence of the inhibitor compound.
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TNFaand IL- Ib to induce the COX-2 and nPGES coupl ed
pat hway for PGE2 production (see Figure 1). In
waddsninm t o potency, the present invention  PCT/US2005/022365
i ncorporates the assessment of specificity and
cytotoxicity of test conpoungs in the sane cell-based
assay system This was designed by evaluating a second
readout of the prostanoid production of 6-keto
F’(hﬁbegﬁminb;‘bitmnahmuﬂe thet doenpeiihd's tlegfedtedfett: camplyuthd preguction of
the basal PGE2 production, lch.ds iated b X- | .
PGEQ diecty BEGEA0 HpAigHsEl (b ewepills pUDHIPR ERggred By measuring
PGE% %Qh&bﬁbﬁ%{hsqﬁﬁﬁ%&fcetﬂg% fRABOHAE asd ﬁfe_ﬁéﬁ%& oPthe inhibitor compound.
ase-level production of PGE2, which is nedlated,b¥
Thuss PEESnd Bpevifid iahibitiommpdsutamsnts ase isicatars pbdeytotoxicity and
asur.ing PGE2 concentrations in non-induced cells in
“wciﬁgy86§§ﬁgﬁcgﬂ8° esence of the inhibitor

CONPOpRbrRR RGbbHEndnA A i dellp irtRasd WitE bbiheT N Burpalifid Bproduces a

desired effect: nanely, the production of PG%Z ,
synergisticat08cfolsl ingreasesn the praduqign ©&§ Gy Whichsdles fer a more precise

i nhi bi.ti-on ... r ' .. .
oo b AP TRAET el ATSPRAC) e RS, g oy ghanprviously
cmnaﬁpﬁ@?pe pfhpgg i nhi bi-tor conpound. Thus, base and

speci fic  iinhibition measurenments are.indicators pf the

oy Norsrredic o peaiiFe Qs corects A fsdes EBmpotmay Réve sueh
as 1@“%% ég%&?lg? &'g&gt?hﬁﬁﬁfGEﬁﬁégn-%ciﬁ:c inRtbucRd ﬂ?tgﬁnf’ﬁ@& By measuring

S
_ oduces a synergistic 400-fo
the dompoends effecttonehgPCHLpthway of oti@ERostagiandin pathwaxs, wWhicheatalyzes

nor e .preci t..of Labhibiti I '
the g 0B Pt B 69 citpe Frigts fORAG Gy Py, from the same
subsRtafR\ds WIFG IS CRY SRkt @thboliakens, ReAtdnitratiombf ®keto@GF Lo is measured

~ measures other ‘effects that the test conpoynd may hqy%
in the welh superatanit bfter induction yrrthe absense anthprssepogebthe conipound. If the

Non- cifigc .inhibiti ' A ' i
e
infeﬁ?@%gﬁigb a&ﬂgaurfblaib hmﬁac.sing whintfGES hlohy,2es alshen gomd upstieam element

of , and ultimately 6-keto PCGEl a ot her
resppRsale Q1 RAPHCRE) thelf CORMORPTCRFOT §‘&ﬂ$’ﬁ5r"gﬁ‘i2 as nPGES. In

a RhE firﬂ{iﬁiﬁgn RYBR AL rmi Q) RETu Ry t%ng fneBsushentE{fHthe presence

is neasured Iin the cell supernatant affer induction in
and hbeenedsfthe mhititr porepeuncle buifalsoras vg@mng]e_:ntnatiomsht@ereof. By taking

s P it Tl AP o TbhE P b Biel gt corin
propeltfesCAIRR AL S 1¢50. AR ICH0t$ AerireA afteonadndration buwhiah s @ipound
sone upstream el ement responsj bl e for producing Lh%jg
prodyoem s prtdbition ofSes liégirad, Weppin SnaceiiBn { Srpoidvipidhe
com@?@gﬂﬁ%@égh@%q’ not just by taking nmeasurenents in the

It is also understood that the assay of the present invention may also be conducted as a

single point assay evaluating the inhibition of compound on PGE2 production using only one
concentration of compound. Both single point screening and Ic 50 assays are amenable to
high throughput screening. (See Figure 2). High throughput screening systems are
commercially available (see, e.g., Zymark Corp., Hopkington, Mass.; Air Technical
Industries, Mentor, Ohio; Beckman Instruments, Inc. Fullerton, Calif.; Precision Systems,
Inc., Natick, Mass., etc.). These systems typically automate entire procedures including all
sample and reagént pipetting, liquid dispensing, timed incubations, and final reading of the

samples in detector(s) appropriate for the assay. These configurable systems provide high



10

15

20

25

and absence of the inhibitor conmpound, but al so at
various concentrations thereof. By taking neasurenents
wa@toogarizeals i nhi bitor conmpound concentrati ons, PCT/USE05/022365
possible to calculate certain properties, such as its
| C50. An 1C50 is defined as-@he concentration at which
t he conpound produces 50% i nhibition. (See Figure 2,
erein 8. concentratij,ons,("8;:poi nt:" 1
throuiias el sy £ o el PG Mot bl B CAGBRYAlon. The
manuffturBfs@s 8idh JyRaRtprévidEataitddstoldeols darahie varibuasigh throughput
" single point assay evaluating the inhjbition of .
assays dvigthodsiofoneasorne porsaniEationrpt QE?gaI@rﬁ-%ﬂ% RGFla are well known in
opcentrat | f.C . j [ '
the a0 R DS icRlde Blot AR POl Bl By R, 355 CRkbgraphy
mass $pERRRIRY.(GCSHES) Rhgunelidied ihingnosdrbentghpyt(EEEY AR alsngnown as

systens are conmmercially avail see, e.0., Zynmar
enzyabapneER] YA Rty (RLARn MBS e ladlp R2al0h Fp), and
. 4. O n Instrunents, Inc. Fullerton,
scmtﬂ@?{n?{;ro&ﬁeﬁgfgslsgﬁf g}gt ems, Inc., Natick,

Mass. etc.c}.

These sTistgesnt ipyeutidnl iy natlioited i seopd byethg specifinprebodiments
i.ncl.udi.ng al | . sanpl e and reage Ripet.tin - QU :
desorf G BFRT NSt FRROTTROBHE Ge o HiarYentian IF i btodpose described
hereih R 1195200 E SppaPfent & @BsOkiITed iARRY APfromttRe foregdifedasspyyon and the

These configurabl e s%[stens provi de hi ght hr oughput al;[l
accompgiying figures. upnchsnogiicatipas arehn@nd%@rf%éwghlw EXFWEIS t%%F
aﬁ?gmqustom zation. The manufacturers or such systens

apPRIEVT Y8 det ai | ed protocols for the various high
t hiughpedceasisaysereivatdiadsrpofatateysuferage tothegrentictienn
of PGE2 and 6-keto PGF |aare well known in the art.
Exanpl es i nclude high pressure Iiquid chromatography

(HPLC), gas chromat ogr apgyampersgpectronetry (GG M)
enzyme- | i nked i mmunosor bent assay (ELISA), al so known

EXAA4PEDR2y GELINTRAEAIMBENT (WITAY CYRQIKBY INQYBAINN WITH
fluore p | zation (FP), and scintillation
TESEy@ipﬁsqqg?ggéa@b@@@ﬂhe present invention is not
|1 1 hRExpRC ABE9 BYIIS Were PRSI drit6 a OB Maribosonhesd polybgekne plate
herein. Indeed, various nodifications of the invention

at a demsiaylaf 10 dreetlpperhesil The plate wasithee insihatgd pyerpigdbaed’ °C

apparent to t e skil. ' f hemical

fo ‘@8?’?%&3‘&@3‘2@.&2% fnglﬁﬂlg)n’g\jﬁ?g @g%cg%grf{?f‘l‘ggw‘?é‘brce%‘?m ) was
thawot Ghd mR@id welbbéforesusa aea baricenaaibntod 1V Aligudts of TINE-o. and IL1-$
sco&e of the apfen_ded ¢l ai ref erences, cit

All d
(R 8nBrioistems) wererkept P st Bi- e dgst rumpeynd s thewed and placed ona
entireti MPLES EXAMPLE 1: CELL TREATMENT W TH
tablec@%’é&?kfé%ﬂ&@‘ﬁm JBATI ON W TH

A set of sterile cluster tubes was arranged according to the following layout:

Test Compound(s) NS398 Control Neg. Ctrl. |Pos. Ctrl.
1st row A B C C Media C
(30 uM) (10 uM) (300 nM) (100 nM)| Only
2nd row C C C C Media C
(3 uM) {1 uM) {30 nM) | (10 nM) Only
3rd row . C C C C
(0.3 uM) (0.1 uM) (3 nM) (1 nM)
4th row C C C C
(0.03uM) | (0.01uM) | (0.3nM) |(0.1nM

A, B, and C refer to media containing the TNF-a and IL1-B cytokines at three different

concentrations of DMSO (Reagents A, B and C) as described below.

Reagent A contained culture cell media at a concentration of 5ng/ml of TNF-a and
Sng/ml of IL1-p without DMSO. Reagent B was created by adding DMSO to Reagent A to a
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TEST AND CONTROL COVPOUNDS In this exanple, A549 cells

were plated onto a 96 well flat-bottonmed pol ystyrene
w@b@b®i1asy a density of 10L4 cells per well. TheCplsi0e5/022365

was then incubated overnight at 37 C. The next day, a

COX- 2 inhibitor, NS398 (purehased from Caynan

Chem cal ) was thawed and m xed well before use at a

cono SRR BBl e S50 B0 0558 B W phachP o
conce%l QY BE. @%SDMWEﬂnmuﬁh@Crﬁ@m@ Widot@tdkited B’V'cmalﬂ&éd @tthe

rpm A set of sterile cluster tubes was arran
negatecontibybeso 20Aeu bOREaasnhg wasadded tomll tBbesarid S @l pégﬁgent A was

e B e DR T O b BBy

colurﬁl'ﬂ 8 hstaSuB&s §00 piest Rlﬁh@zwc Reaghhkt tédtedittabwad NSAMBwostrol
| media at a concentration of 5ng/m TNF- a
clustgrigpest 460 1l of Reagemi(s hge cddseiorh q?\‘é%fg:éﬁ’li’oﬁl‘{/\ﬁigs@rt@g‘fse‘a rows 2-4.

fml %@ggﬁeagg@a&a gﬁr eat eﬁ {)ﬁb 3%[1)%/%%5‘?2 %];ageﬁ;%

A Empﬁpm ﬁ(s&r(ckrsamlnon oﬁfheOes’B%r@pﬁ@d 2l of)festc(@lntp@ued from 10 mM

medl a W t hout CytOlneS 0 € ne € eyl e
stockouagrd toeRorespmane Bpe aaahantion () Gaf Sthids pitutions of the
test c&)Hﬁgﬁnd %xfé rfﬂdeoafs fHIRRABENE3 IW@a?, 1AL FFhnh thetshRkfsblusibn and added to

um o ust er tubes. of Reagent B was added
the 30@M hmeswmﬁdxlwmsuakencﬂ‘om thg@@@k sobitien and gddedyto ge 10 uM tube.

Sena?ﬁ@ qu]:s afCeu}Beé dgﬁner he fc ntratlo %@ alQIS%38 %otﬁﬁ(ré@l% 0.01,
andd@@tumcamg%dmfd uster tubes inrows 2-4. Im of
Reagent C was added to positive caontrol tub § S )
Cabb ena&bw@cy sofgtipn etranirohNSp 3% ot ISP t"ﬁ’é agidegto its
correg%ogﬁgn%ntube ffr[gl dﬁ&tl&neﬁi%(ﬁ%ﬁ Q/Hggxef %Q)gm ﬁS?@d‘w‘é\ﬁ'sm%de as

s correspondi‘ng tu [utiron 1:10
follodd 18 QI tvax esdnovied ek thrastcmf( solndon emd ackicd}b@Nﬁd%\é@@MﬁldE and 5 pl

was %;U)fvgé !grg\éxs% %Y%E]é T@HW gd g]&mm mgjblt tBE% :$ef1$1n utions are
perfJgEI%d $ &%rﬁé’béﬁcb&?atﬁﬂg oR96tRd0b 030, e, 11Q, UM drdb@1 nSL61 15398,

ns are perror nmed to gener at e concent rati ons of
SOAftﬂ:ﬂall ilutions Bved: cainleted, thaincobaad callsgvaye gemedns Hilows. The

TR DR T T e
contfoflé.3 Metle gH-Well bRkes ek hen andhibyed beXEeC fda 1|6l.Hduﬁm ST mfplates were

98 were nmade as follows: 15 m was rermved fr
centgfugedk ats 00 rpmformh mimtiere §0 14 oRg supesatatiamy Each EW?H collected

for tﬁ\fl\\ﬁég ré[‘?ﬁil V(re%f n%gﬂ'xg g'grrn?lg{,\)&sg @tﬂﬂl}) bp&g?tgﬁti@g gﬁg(nkﬁy Egkgy (SPA)
described in the following examples: Supernatants were stored at 4 °C for up to two hours or
at —80 °C for up to three months.

For an alternative short-term assay, the A549 cells were treated with TNFa and IL1
first, and cells were incubated with cytokines at 37 °C for 16 hrs. The culture medium was
replaced with HBSS buffer plus 0.1% BSA and the serial diluted compounds were then added
for a preincubation of 30 minutes. Subsequently, 10 uM arachidonic acid was added and cell

supernatant was collected after 30 minutes.
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performed to generate concentrations of 300, 100, 30,

10, 3, 1, 0.3, and 0.1 nM of NS398. After all
waledoahines were conpl eted, the incubated cel |l sSPEEUS2005/022365

treated as follows. The nedia was renoved fromthe

cell's and quickly replaced wig.h the diluted conpounds

and controls. The 96-well plates were then incubated

at 37 Cfor 16 hours. The plates were centrifuged at
EXANBO.Er b fQUANBHFHC AT OBPROSTAGILANDEN pEVEL: &NZ Y M

was col lected for testing in either the
IMmﬁmﬁmnoassay (EI'A) or scintillation proximty
as §fyhi{ SEMApl€lBEEIRBErAHIn DI PGE! dn@\W 1RG0 PEETRMRSe measured using an
Supernatants were stored at 4 OC for up to two hours

enzygpe Emuges@y(BIAL ELAs farmessunmgPGE2 arbb-kate ROF by aratiaitable

B VLY N .
Desigys.OKh' BGEREI R £niflofsei mdsselthignoclong] sitibbdly Sped BRI faFPBES. The free

replaced with HBSS buffer plus 0,1% BSA and the serial
PGER in gplufiop samppetpyvithekeovpamonaeld Glat tracep tabind adimmitesamount of

the i FOR TRAMCRS: TRYPOEISDG Yo ol B PO0) B8 G AGhlggoterase.
The aintiHPIGRD, EXAMPY 1 tRen TXSANEIE) 255 ONi- B uRRESIFAGLANDILN fixed antibody
. LEVEL. ENZY MMUNOASSAY In this exanple, the
is th@?rf%ve@megt"fl%n%&@b SR VBRSPS ur ed

3 |
T P o Ao A PESTP PO @ absorbs
strongty At 1@ n HEtrreais@ Mgk eansematioaf RGE2t thedti@E2awill dutbdrepete the

r . [ . 1pe PGE2 . ElA | 0 nouse . .
s Bl e TR o M Iy KRSty i thereis
a low Bos@htthtico fRGEE testradet vildokbompPeta MUPGED hnd@e Zesulting sample

) gracer to bind a limted anount of the anti-PGE2
will 3ve HYEANS 2ppradprseat ¢ apmy I periprming thigasway othe pbyozbansg at 412 nm
. = . . hen
was ESLHLS oL LRSS e itkio BFER aRLRRY baper
anSimiahassays tirebe phefoemedéa 6akdtb PEH] iy’ sabdfeaiidppropriate
i ns the su&;} rate for acetyl cholinesterase.

' t
monqelorig] ABbRdie ARG dERS Bis ATy RGeS FSHY ReRYeReq &) pugmated format
by of@i@lled MNHe ﬁ‘@%? ﬁl@ﬁg%tzmiéﬁcﬂloﬁe]@e&ﬁque&aﬁi gre is a

hi gh concentration of 'PGE2, the PGEZ2 w || olUtconpete
t héfter thegrrosiaglandirelevels wer¢ dejersaings] im onll$ tredied/ with Sveakentrations of
or banc 4 nm__Conver sel if. there is a lao
test %},2,? coen? P ilgéo 8%@@_@??0? e Y & T,at% B CO&‘SP%WS“%\I%pIOt of the
prosfighaiidianevdl Rersiehiglstdlngf frEphPouhd torkametidnSTHi9Bay can also be
absorbance at 4 12 nm In perform ng this assay, ¥he

condypted ap 3 singleqoint af@}’rﬂ’fﬁmﬂgn&:@ﬁﬁla‘ﬁbﬂoﬂ of eompamdamdP @2 production
usin?Qﬁl?roQ@%Sﬁ&nﬁEti&P&‘%nﬁ)%ﬂﬁ(fnt rations of PGE2.

EXAMPLE 3: QUANTIFICATION OF PROSTAGLANDIN LEVEL: SCINTILLATION
PROXIMITY ASSAY ‘

In this example, the concentration of PGE2 in a cell suspension was measured using a
scintillation proximity assay (“SPA”). As described in U.S. Patent No. 4,568,649 for
example, the SPA measures the concentration of a radiolabelled compound in a test sample.

An overnight mixture of antibody and beads was prepared by diluting an anti-PGE2
antibody (Cayman Chemical) into an assay buffer at 1:6.67 dilution. The assay buffer used
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Simlar assays can be perfornmed for 6-keto PGFl aby
substituting appropriate nonocl onal antibodi es and

wo e@e®1Rs59 Thi s assay may be easily converted tBCT/US2005/022365
automated format by one skilled in the art by using a
Zymark Sci C one Deck, for example. After the
prostaglandin |l evels were determned in cells treated
with 8 concentrations of test conpounds, an | C50 of

was TBE vegnpodtedl wieen 2e i aproteib hegdaivere; th@p alde@ i an eayal volume to
the ke Ofnd M8 BIQS30kaRM) ok GYshigyer sus | og scale of
oun concentra dassay can al so be

condtmtxaﬁoaau& (Séorg) @GEY sﬁlzincﬁﬁcs'ays dnatdiato 0% FBS media. Samples
i nhibition of conpound on PGEZ roducti on using only

of thslﬁvépee@m@gﬁ? P%lmeawr%ﬁ wets Bk, di LE 3:
PR Ao AR ST oS et AR D3 okl il e 6Y S G in 500

ul toFaBEQlume: andk referespensiaye mvésd maaé L7I49d1 MSicpog. a

scintillation proxim:t de
0 e pspEines R orpeady G e i bf apy bufetie SaBiveln 30 ot cold
stmw@ﬁygaﬁﬁolé Rethe gﬁﬁ@ﬁﬁatawega Bf 1 DF Eracir b A QB S e£RPPRY BNk control
in a test sanple An overnight mi xture of antibo ody and

wellpd 3031l nbentipodyheasombyurdite all els excennfor npesREciin bln@@g (NSB).

wellg arrdy {%&H%%%%%r% S%tg (i)ﬁ%e%(rebre%us e houlffa.rr%@da tt? #% Hglol/s The plate was

shakdinves iwd BouSRArqund tediperabuie e Rddioneiivetyt badingdalad taken aking a Wallac
val volume to the m xture. The m xture was m xed at

145@&%%?@%% TAIWht . A non-radioactive ("cold") PGE2
standard was diluted into 0.5% FBS nedi a. Sanpl es of
t he supernatant to be neasured were simlarly diluted.
A tracer was prepared such that 3-H PGE2 had a tota
radi oactivity of 50 nCi in 500 m total volune, and
the reference average in 5 mM was 4.74 x 10L5 cpm The
assay was perforned by adding 20 ml of assay buffer to
each well, 20 ml of cold standard or sanple to the
appropriate wells, 25 m of tracer to all wells except
for blank control wells, 130 m of antibody/bead
m xture to all wells except for non-specific binding
(NSB). wells and 130 m of appropriately diluted beads
W t hout antibody to NSB wells. The plate was shaken
for two hours at roomtenperature. Radioactivity
readi ngs were taken using a Wallac 1450 M crobeta
Trilux. CLAIMS What is clainmed is: L A nethod for
screening for a conpound that specifically inhibit
nPGES i n
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manmal i an cells responsive to increased | evels of PGE2
upon i nduction with an external stinuli conprising the

web@esInte i) contacting a manmmalian cell w t hreBUS2005/022365

compound, ii) stinmulating said mammalian cell with an
external stinmuli iii) nmeasunpng the |level of PCGE2 and
6-keto PGFl a in said mammalian cell, and iv)

conparing the levels of PGE2 and 6-keto PGF | ain said
manmal i an cell to the | evelAIMS PGE2 and 6-keto PGF | a
in a manalian cell where no conpound was added and
yet another manmalian cell where no conpound and no

Wha€XcBfifad issti mul i was added; wherein potency is

determned as the ratio of PGE2 | evels in the presence
and the absence of conpound in the cells exposed to

X t | mJ |
SN P AR MBI P s
nia%ﬁrﬁadf%inscellflrdsb@lswees ane@sehdvelb s RGE2 afon rnoticdwith an external

the cells exposed tg external stinmuli. 2. The method
tﬂnubﬁﬂmﬁﬂﬁnﬁﬁRQQﬁH§Q§ald external stimuli is selected

fromone Qf, gy, J’ﬁx&nhﬁﬁh@@@%ﬁﬁ)éﬁa%& biags, growth

factors and tunor pronoters hod "of claim 2
wher éi)n s atitukying kaid esnenaidieb arith dn dxtdnal4tiniilie

met hod of claim1l erel lJ cel

sel edtked P?e&ﬁlfftq%ethé? i ﬁlpo %‘Tﬁgg{gfﬁ C%g&@n S?—’I&Wahm cell,
CCS and J%44. 5. The nethod of claim4 wherein said
manmmal i an cell is A549. 6. The nmethod of claim1 .

wher di)n sapuphingths loyelspERSEwndes-kete §GFER in s2id nammalian cell to

244 {5 e PP, e

speci fi calcbppbiniil Wad adiPEaR {6t anetiERmammatieh kel where no compound
responsive to increased levels of PGE2 upon |n§%ct|on
with an exnéppagxtesial sHmyl waspdded; w@er@wep%?rt%és teryiped as the

contact i ng,.&, DBSHED {381 GfiHe phiskhces o@d‘ih&&%@%@& c@hp%ﬁ‘ﬁﬁ in the

or nore dl? erent concentrations sal d conpound,
sti mul at i rgllsaipdsedaoreatereah sitalili and themm mctéiucttaland cytotox1c1ty is

;g:nrla: ni iéfgge&n%a]%Megﬁt‘i(g gﬁ (% e/t((e)lP(ﬂ; la lgfze%s mr}ge presence and absence

of compound in the cells exposed to external stimuli.

2. The method of claim 1 wherein said external stimuli is selected from one or more pro-

inflammatory cytokines, growth factors and tumor promoters.
3. The method of claim 2 wherein said cytokines are TNFa and IL1.

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

consisﬁng of A549, HEK293, COS and J774.
5. The method of claim 4 wherein said mammalian cell is A549.

6. The method of claim 1 wherein said levels of PGE2 and 6-keto PGF1a are measured
using HPLC, ELISA, GM-MS, EIA, RIA, FP and SPA.
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and iv) conparing the levels of PGE2 and 6-keto PGF
lain said manmalian cell to the | evels of PGE2 and

wW®200eh2BG- | ain a mamal i an cell where no conponms200&622365

added and cal cul ate a percentage of control value, and
subsequently an |1 C50 val ue bgsed on two or nore
concentration points, and yet another manmalian cell
where no conmpound and no external stimuli was added;
Tahdreethog direnegning foret emmioned thas spaeifidatly dnhabit PESES in

the presence,and the absence pf ¢o in id- .
AT ARGl SRS R s BYaPL ey PPy Fllyion with an
wheg il siReel Edtplisingihd seps ef:oxicity is determ ned as
the 1C50 of 6-keto PGF | a in the presence and absenc

. \ . . €.
of cdipourkdniastingp masunalianeghh yddraidromnospd ai twer grfppere different
8. The rret%%?en%faﬁghsa&rga% é@ﬂg;oﬁh@ said external stinuli
r nor y

is selecte rom one o pro i nflammtory
cyt okii)nes, stighudatiny shaichammaladcdlLwith apextentabstemuld. The

E1 5 0. Mo e e P RBRP AUkt BRLE i spd mamtitan cell,

mamal i an @l | is selected fromthe group consisting
of A549, HEK293, COS and J774. 11. The nethod of claim
7 wheivpi n smigring thedkevanotRGE2 asd Ade®, PGPlo Miveidyeempelian cell to

oo L R LS P 2 A B o

and SPA. compound was added and calculate a percentage of control value, and
subsequently an IC50 value based on two or more concentration points,
and yet another mammalian cell where no compound and no external
stimuli was added; wherein potency is determined as the IC50 of PGE2 in
the presence and the absence of compound in said mammalian cells
exposed to external stimuli, and wherein specificity and cytotoxicity is
determined as the IC50 of 6-keto PGFla in the presence and absence of

compound in said cells exposed to external stimuli.

8. The method of claim 7 wherein said external stimuli is selected from one or more pro-

inflammatory cytokines, growth factors and tumor promoters.
9. The method of claim 8 wherein said cytokines are TNFo and IL1p.

10. The method of claim 7 wherein said mammalian cell is selected from the group

consisting of A549, HEK293, COS and J774.
11. The method of claim 7 wherein said mammalian cell is A549.

12. The method of claim 7 wherein said levels of PGE2 and 6-keto PGF 10 are measured
using HPLC, ELISA, GM-MS, EIA, RIA, FP and SPA.



