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WO 2007/ 141341 PCT/ EP2007/ 055682 1 I N VI TRO ASSAY
BASED ON cAMP LEVELS MODULATED BY G - COUPLED
WEREOERIGIRS 5 FI ELD OF THE | NVENTI ON The pr esePdcT/EP2007/055682
invention relates to an in V|tro assay based on CcAMP
| evel s nodul ated by G -cougl ed receptors.

TSRS & %}%ﬂﬁ@fﬁ%& @gﬂbqusﬁtﬁd%ooumo

famlies in the human gegEBEPT are involved in a
| ar ge nunber of physi ol ogi cal dlsorders and di seases
and therefore represent a significant target for
pharmaceutical s and 15 drug di scovery. Approxi nately
60% of all drugs currently in devel opnent target

FIERCRF THENMBIENME al ., Trends Bi otechnol ., 2005, 23,
103-108). GPCRs, characterised by their 7

t ransmenbr ane spanni ng donmai ns, can be activated by a

Th@"eo‘jg%%( i A ih G q‘ﬁ reefétleg%eei1 I \%rosaé asegiu cﬁ AMpP levels modulated

ansm or nones, nd odora

by Gitceuplad meeptor§ protei ns consi st of 3 subunits: the a
subunit (35kDa) famly, the (3 subunit (35-36kDa)
fam ly and the y (6-10kDa) subunit family. Agoni st

E@h@'ﬁfpﬁgoh\[a@fisﬂq Fygd-\cpnf ormati onal adaptation of

e receptor an ubsequent activation of G proteins
t hr ough the assoc:| at| on of guanosine-5'- triphosphate

G-{rabelal eI R R 5P RNt BRe 1&: g fetgest guper familis in
theé’ﬁ@r%ﬁ%enﬂ?ﬁé Tﬁ&pére i‘f%lve%lmSé)largU}ﬂﬂnbé’H éﬁﬁﬁ*sﬁélb@l%al disorders

Ga fromthe 37 diner leads to acti i on, by
an@ajlmaqqssandhthenefor@f retmmtr@ﬂgmﬁ;ta‘rédargei fgumaagaceutlcals and

arfif fReobent YAbADRnateRl s HISHE 065 SRS I 8RF8Iopfent terget

GRS ¢l dritistr@mn ef alt,Teerdy BRtecHhoB2005, L 2N 0B 08)6 GPCR
signal l'ing process, including I|gand b|nd|ng and

functi onal assays (for review, Greasley P.J. and

e . ' ove | .
3 afaterjodl Yoo e i Bk Mhranc e SAMEY, BRmaiys. can be
actbfatédheby i @amdiet tvarlétiye of esxdroetlulat hstirhilgasdetrest atetdotransmitters,
StabI|ISEtI0n the receptor i.n_an active

hogpeRes: Mt 8RA rASRR N IS¢ OHIBEEG G BrQieips Gomsisd of Srubunits: the a
su%ﬂc{% @gggg[; ;%Ss%gge%@whﬂn) (386NB. 7 L 4dd e v (6-10kDa) subunit

family. Agonist binding leads to active conformational adaptation of the receptor and
subsequent activation of G proteins through the association of guanosine-5'-
triphosphate (GTP) to the Ga subunit in exchange for guanosine-5-diphosphate
(GDP) (Kristiansen, K., Phamacol Ther, 2004, 103, 21-81). Then, dissociation of the
Ga from the GPy dimer leads to activation, by Ga or GBy dimer, of downstream

effectors such as adenylyl cyclases, ion channels and phospholipases.

A diverse array of adapted assays is available, covering exploitation of the three
main steps in the GPCR signalling process, including ligand binding and functional
assays (for review, Greasley P.J. and Jansen, F.P., Drug Discovery Today:
Technologies, 2005, 2, 2, 163-169). These steps include the binding of the ligand to
the receptor, the ligand-mediated stabilisation of the receptor in an active
conformation resulting in nucleotidic exchange (GTP for GDP in the Ga subunit) and
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2 finally, the subsequent coupling to different

intracel lul ar secondary nessenger pathways. G
w@emrairssl coupl ed to GPCRs include four fam | iBST/@PR007/055682

Gs, G and Gl2/13 (for review, 5 Wng, S K -F.,

Neur osi gnal s, 2003, 12, 1-12) and coupling to a

i ecjfic secondar nessenger., pat.h wi || depend on
finglhe- laep suBEF AU e FaVERES 107 SrRESHodBiAdEIulaR oSS0 ceRg messenger
path@iayce of the agonist used (Akam E.C et al., Br J

Pharmacol ., 2001, 132, 4, 950- 8; Wng, S. K -F.,

Neur osi gnal s, 2003, 12, 1-12). 10 Activation of the

G pREBR P EREESTEP R R, B IEEF Cdier i dho s for review,

Wotga $.ReFaeNeladsigna/9f 200msi2,01-12) 4n8-coupiip $®Rakpecific secondary

(I'P3). Functional assays of this pathway are mainly
mesgengeapaigway vl xqgrsind enlthe Grpreifin prederengaifdhe rgceptor and of

e LR B o O P SECBPUOR ey 0,122, 4, 050
8; Wianigase K.4FesNetiiosiyriars, 200843 et-1@) . decr eased

intracel lular cAWP |l evels, respectively. Many types
of assay formats using fluorescence or |um nescence

Acfi\‘f‘élQ)‘PlUBT if’rﬁt{ ﬁgmb? E%FéﬁtOW‘FeéH’saWFrféT%@’éivé’dén 8{ pglc)§?holipase C

I ntrace r evi ew, | ans,
indNaingReled¥au gf Dakiow. stoZB0via Be GeridBtiGn )af ifbgiol pt,4)o-iphosphate

(PREVRmeibrel8Ssas pE o dEnaKay RER FRght BSBbRs g oxpiott calcium
andppXaRiraisssay for the G -coupled receptors using

t hese technol ogi es. Detection of the effects induced
by G -coupled receptors requires pre-activation by

Aclipdiipice! Ead oS EP RS BRaSk loafhip £3GaRRT (GH or innibition (i) of
adem@ylateclaby, besuttimg iefinareadgnostdedbedteda ifbracefiulRk €6AMP levels,

receptor rarely exceeds 60% of the stinulation by )
respgetivelyi Many-iyrefetoresaymi8iats nesing eflyargasenge 19y leminescence

rodf PR B, Shphelf 46 We HREsERAfent ™, fsHColaf NP (For review.

WiliamsulGit etoal. oNat iRev Bdteg\Digtowcy 2De4e3a@t126-8F). yRiey provide good
[ ncrea%gs the conpl exi t\B/%(Greasl ey P.J. and Jansen,

resultp for 15e (§S-BPYRISFIdrGCRIGtRy: Technol ogi es, 2005, 2, 2,

NeVErndigss . it 3 nidle UaHiehQindV ey 68 bh&BRbldTaba4y F8StHeSGi-coupled
to transflorm norn%}?é{phglrn%aco?ogl cal g}Pector %?&S -coup

rec@iptare udirgl thesse feabinsldgiesm Retentidry lof dhe leffeetst mdreed Dy Gi-coupled

CrJaEh\/\/aly b}/ usi nga o . .

receptors requires pre=activation by forskolin to stimulate adenylyl cyclase and to
produce cAMP and inhibition of cCAMP production mediated by binding of an agonist
on a Gi-coupled receptor rarely exceeds 60% of the stimulation by forskolin.
Furthermore, measuring the reversal by an antagonist of the cAMP decrease
mediated by a Gi-receptor agonist as a result of prior forskolin stimulation of the
adenylyl cyclase activity yet increases the complexity (Greasley P.J. and Jansen,

F.P., Drug Discovery Today: Technologies, 2005, 2, 2, 163-169).

One way to overcome these limitations is to transform normal pharmacological
effector of Gi-coupled receptors from adenylyl cyclase to PLCB pathway by using
chimeric (Gqi5) or promiscuous G proteins (Gie/1s), (Lui, A.M., et al., J. Biomol.
Screen, 2003, 8, 39-49). However, the use of non-cognate G proteins has been
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chimeric (GgiS) or prom scuous G proteins (Gl6/15),

(Lui, AM, et al., J. Bionol. Screen, 2003, 8,
w@2049)134However, the use of non-cognhate G pr OPEI/RB20NAGSS682

been WO 2007/ 141341 PCT/ EP2007/ 055682 3 shown to

i nduce significant nodifications of the receptor /

st s Rt SBRECaC Rpaitaiohs ol T ERaipif ! GeEaifidnteractions

the@éﬁ?dé%%@ihbftﬁb'r%vbﬁéé Bfithe 8RRt er gene assays
(Ke T. al ., Journal of Bionol ecul ar Screening,

Otlzeoappmech5$ faeasaaﬁmg aAdMBveoncentiation Hneludaseporter gene assays

(RS SR B SRR SPlenE, 20BS RSS! ¥55-498). However

in BRNEASY, imdagirei@ing f BaIcbhugryeabntedsrel the dtilatior oRinhibition of a
screening. After the original cloning of the manmali an

reppiiehyggne.cjarosse thg geoanstiaskpf dalsal positve }@mﬁwmQ&ﬁthe hits in a
scr%ten?'! Sci ence, 244, 1558-1564), at |east nine

'S0 gr'rrs of manmal i an adenylyl cyclases have been

cl oned. Several adenylyl cyclase famlies have been

identifije aiseld on_sequenc it

Afte dhg é%"&"ﬂ/a' Bpiapt Pledne F@Eglﬁ?' %ﬁ?” ﬁ@_:gycj%j%bat Kgmpinski et al
(Kr}&}ﬁplﬁst 8t &l. n%ﬁev CB&W "31@@8%?,22 K%a%& 'n%égés’%‘f'g@??b? mammalian

ar macol
adé@dyM@;@)aseﬁmaee ibeenadenédl Sevemd ddanplys catlbee tfamileslBbave been

ide S Riped L8 SREehes SHtaTE s (Raitinoproper thsorgaling diverse
redufatfRP B A8 HroRind, IGEM! é'h@bh@@ﬁﬂdﬂy]/étloﬁy(&ﬁ%ara et al., Ann. Rev.
I Ssoenzynes 00| resent 1 n a %l ven cel Manmal i an

Pheenhacali rT@s'ICbévé9a c8b| dbard8tchhase ynta@miluw fmedulators affect the

ade it BRIAE iscRbe S BFETerEh. el Hel BAMET ritronse upon the
actphitioRsef Haestptor 9y alapehgbi) oantdrehwmmareabérmw @/d@sﬂl@oenzymes

(HEK) are extensively wused as tools for screening and
poplgrabemtin fydiveefelal “entities that can be devel oped

into drugs. However, specificity of the coupling

properties of GPCR expressed ina cell line are often
Mdnassliai f ecll i Viees haave n at heéllularatrhaehmenyi r ahaped for foldlng and

Kenaskin, T., 25 Pharnmaco 996, 48,_413
PoﬁgtHaﬁglaF'PP%Jde'lﬁ'@a%Qﬂ ef)ﬁﬁprgﬁs%%ﬁc%qt%p;qﬁelpﬁeThgregp\rgI, cell lines as
hihE88 kst PBy S S 'a?qdOI BHee%b B8 F&“%dh@ lare ext |
¢ Iproperti es o¥ @S@q’ <):ll‘tl cu |soer§/z{/]ma poo ?‘q/\g e extensively
uséd asHeolselor sclegnings aId\ldeehfyaﬂg cheImcebeatht|eB)tha’uajanobe developed

PR R GRbNRer, $PRE; e Bl
into drug er, specmcny of the coupling properties of GPCR expressed in a
cell line are often less effective than in their native environment (Kenaskin, T.,
Pharmacol. Rev., 1996, 48, 413-463). In addition, the outcome of each step in the
signal transduction cascade is dependent on the regulatory properties of the
particular isoenzyme pool present in the cells (Varga E.V. et al., European Journal of

Pharmacology, 1998,348, R1-R2).

In mammalian cells, different isoforms of adenylyl cyclases have been identified,
which are tissue-specifically expressed. The first study to identify the role of adenylyl
cyclase isoforms in mammalian cell lines used in the signaling pathways of GPCRs
was performed by Varga E.V. et al, in 1998. They used reverse transcriptase
polymerase chain reaction (RT-PCR) to amplify and then identify and sequence the
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30 In mammal i an cells, different isoforns of adenylyl
cycl ases have been identified, which are

wo ewsunedgpeci fically expressed. The first studpCt/BP2007/055682
identify the role of adenylyl cyclase isoforms in
manmal i an cell lines used i# the signaling pathmays of

aceingy gudace HNER, EARE AT R ol yher degnfies] ey cyclase

isofstafet VPRnaRTH R P%H@aﬁ&ﬂédé‘r&gﬁ‘@da‘é@ﬁsbm%'\f/b’aﬁﬂqx in B12 cells
sequence the WO 2007/ 141341 PCT/ EP2007/ 055682 4

(VargeriyMylet @cl&g@p@@hﬂoumatmmnmalow 1898848y R1-R2). Adenylyl

ey S @rﬁbseﬂyﬁ(}x}lyeyﬁ UEURRE ad S I V! HER% A Lebd (Helleveo, M.

et @lelBlschéMaBmhlﬁsVRegtCoahmunEtuggwem“z @m? nal of
Phar macol ogy, 1998, 348, R1-R2). Adenyly cycl ase

isoforms I, Ill, VI and | X were also reported In

Trég}:slfecﬁ%ﬁ &Ehle% @;"?Il]é %‘éﬁ%@gw o{%f%hﬁlhcycl ’?‘%ﬁ] Ghps to activation by

Gsatordbaahlbnlmfm/ St provided prerf o@mﬁ@’ﬂnyétldmmcn&emmg the integration

of HR6UNBRE ik BieRST [o1RbIHRAGHS Rdcsr i i eV, PRémacol. Toxicol
19426% 58" £81- @81% Q(Boﬁér%ﬁ\{/l | éﬂ‘%n%&d\} he eesd qjqu%)[‘zel'?es 1998, 32, 23-

unahar a Rev. Phar maco oXl C
5118imo8ds, \86F, #64rd68Phafuapsr S, MO9S, 24), .2, GG@V3. $999) ‘At least 18

diﬁNe %ﬁd§lﬁ)&?{§E?ng %’c’g&lu%%%yggéév%goee%l |@t%@dﬁgg\é\éﬁmﬂ{ar the Gi/o
su&f@ﬁﬁl? th8t m%'itfltfs%cﬁiﬁylﬁ lcb@t:lﬁéml@@Sarfbf re@%laﬂé@%}h Eﬁaﬁﬁé’l@ |@<§€d‘es Gi1, Gi,

In particular, the G770 subfamly that
Gisi (i, tﬁ&szaﬁéImyIQd G&;yam@\%usand regul ates ion channels
includes GI, G2, G3, Gl, CGot, Goa, &, Gr, G2
and CGgust. 15 Noteworthy, it was shown that Gai does

Nomﬁoﬂtﬁvﬂllbwbs@riomtrhma@d}tﬂ}ddds gtGhBiBE Alstheoad@nyldngclase isoforms
that only adenylyl cycl ase |soforms I, Vand VI are

and mﬁstuqnlx/ad%ylylrré/ctaseﬂa@ﬁorrys Wisedndrarerepsiiieiteshe Gi family.
concerns the inpact of the pre-required forskolin
activation on 20 the neasurenent of the G effect in a
Anothdr iblasedtiGir@dncefdsuthar ingssayof thbi re-reglieed Iferskslin activation on

therwa?qe?'ayur%%gﬁi BTHGS Ghaffoshdne Al tasi (FPCR; caliuar assay. This
écfﬁéfs Rldely Peveﬁ§%¥1'|wwt%’ tfaRorl é@mﬁogﬁ% <frP If R4S$Been shown

c AWP sinaw evarletyofc I nes
to drsecatl‘yoactnmt@aﬁnosu al) tiie adenylyl oyatdssoisoflaniResnd to 98¢, cyclic AMP

7, 4, ,201-24). A sent .. onl Iyl ¢ycl as .
levPSoor IER, VATl O £ EIRe) (ST X HLRt Sy §EVele Nucleotide Res.
1981, my apedJday. Aoprdsaht, dnly adenylyl cyclase isoform IX has been identified
not to be stimulated by forskolin.

As set forth above, many types of technologies are applied for measuring changes in
cAMP concentration providing useful tools for studying Gs-coupled receptors.
However, the need for pre-activation by forskolin which directly activates adenylyl
cyclase to detect the effect of Gi limits the development of a relevant, working cAMP
functional assay for screening and profiling Gi-coupled receptors. The non
homogeneous expression pattern of the nine principal identified adenylyl cyclase
isoforms accounting for distinctive cell- and tissue-specific patterns of adenylyl
cyclase responsiveness, the sensitivity of only certain adenylyl cyclase isoforms to
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As set forth above, many types of technol ogies are
applied for nmeasuring changes in CcAMP concentration
w@ewvitdizmg useful tools for studying Gs-coupl eBCT/EP2007/055682
receptors. However, the need for pre-activation by
forskolin whi ch directly ac®ivates adenylyl 30 cyclase
etect .the effect of the devel o nt o
inhYaT ok ChBiateng Eawmel ramdti CaguBiPis (rouBLPacRibigpes of a

s.gﬁméaﬁf RfinbleP9f @PGRYP{ \%npeselzt WWeuTB&gH% 2003, 12, 1-12) added
honogeneous expressi on tern of the nine principal

to ithenpier tewlradefgrswllrcmtlaa@on iteotletant thec &ineffegf, falk significantly

coflBis 5 8 e FRE IEVERRE e i BRI TeCy wprking camp
furetibdalcsré@in @@géEry bigdicetet! @SGi-taqiied MecdplonéD

2007/ 141341 P2007/ 055682 5 inhibition by G

proteins as well as nultiple G protein coupling

T SRR crPounlcRy o3 (AN Sm Bk, S Aol warking cAmP

furmtleﬁaalamreemdgfm‘rcsIm:lflllmg askhy alddvatéd tolsbletivé IGi-ddupled receptors
ignificantly

reRBRT R @ PRPEKREIGE i THe SHB0eISaNication of new drug
caH@Hée’%g‘oPm\@ e l%cte RESI 6 ieﬁﬂéﬂgﬁfp tﬁé&é‘éll&ﬁﬁ]‘gcﬁfe‘?goc{mng these

cou rec ptors tles encount ere
limitatidrse |$Ief/esltr@;tagmt|mbrtanceltevﬂmt Ldewbﬁcbatmg] ofARR®s and leads for Gi-
tion screening and profiling assay dedicated to
CO@?@&‘?? OG- coupl ed receptors represents today a
br eakt hrough in the successful identification of new

dru 10 candidates for these receptors. Devel opnent of
%MSO&I T INYENE™NM ng these linmitations is of

strategl Cc inportance to the identification of hits and
| eads for G- coupled receptors. SUMWARY OF THE

It i$ BiEINJddBNe cF3hé préseraimveition it kelvef thelfolhesittidined problems in the
invention to solve the aforenentioned problens in the

artart. Accordingly, in a first aspect, the present

i nvention provides a nethod for screening, 20

identifying or selecting test conmpounds using an in
Acuordirglyse ayfilsaasgectn trApfeseat lvention gud vt esl abmethod for screening,

ideﬁ‘ﬁéycl;rggiJ '|b§ sfg{fﬁ; %s?[gém%)éﬂrgsg fy%iqule@nﬁ ?r} glerlﬁlgassle\% d o% cAMP levels
5 Sl gl L 5Ghs o
i nt (A cel opticnallg Adentifying, in a selected cell, the Gai and adenylyl cyclase
isoforms which are involved in the modulation of the intracellular cAMP
levels,

(b) favouring the influence of adenylyl cyclase isoform(s) stimulated by
forskolin or NKH-477 and sensitive to inhibition by Gai relative to
adenylyl cyclase isoform(s) stimulated by forskolin or NKH-477 but not
sensitive to inhibition by Gai in said selected cell;

(c) contacting said cell with forskolin or NKH-477 and a test compound;
and

(d)  measuring cAMP levels resulting from contacting said test compound
with said cell.
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| evel s, 25 (b) favouring the influence of adenylyl
cyclase isoforn(s) stinulated by forskolin or NKH 477
w@em7aensitive to inhibition by Gai rel ative tBCT/EP2007/055682
adenyl yl cyclase isoforn(s) stinulated by forskolin or
NKH 477 but not sensitive o inhibition by Gai in
actin a| d . cell

in § SpCodf pRSETT terinkont il oitieB AR Besobivem o5 kihfpr agasuring the

moiRfstion 68 cAMP 1bgMs! 5y ft@étubémaguﬁdi@ﬁh&to%é‘&ﬁéémy RRédct with and
test conmpound wth said cell. W 2007/141341

qumatemz@caum%e‘ea cediulan r@p%@roﬁalchsm syste omkikaeinprising cells

wiRHPAFY RPRS kSN EGETaSh rdt ol BplRRAL Y Aok or kw477

an@@@ﬁsﬁli/@@d|n\h|b|f1<§r$b§1@alwth and nodul ate the activity
of a cellular receptor, said assay systemor kit

conprising cells which mainly express adenyl vyl

RS SR BT By Whh o o
selasteeictsll thpreissingnivothnaderowl dsslaaer isofamivi slastimalatdd by forskolin or
T L T
or WHWW? %ﬁg ﬁ'@cn§ r'iél tt8 i \ﬁﬁ%’r |Mfltf\iiﬁ‘e|4 g%degylyl cyclase

i sof or n( StImJ ate or sk
isofm(s prséintulatedt by GarskohheoreNKHlMé’ﬂ ahduseramtnca‘ to Gai is favoured

rol e i 1 S S ARy Y dmed ol a) Simtteted By dersfiain or NkH-

477%thfbt's@ﬁ§M€é“€&GH adenyl yl cycl ase isoforn(s)
stinmulated by forskolin or NKH 477 and not sensitive

to Gai. 15 The invention further provides the use of a

ThEFSRTIORGE pro s Be, IS8 ot atttcioiflont S8Lpd Hefinpg above as a

todeor@cr@éNﬁd}; eideht@f?i&gtcﬂ’f solectifigPdre fidl Ryatls 6HEI-COMBRIE!rebeptors.

20 Before further description of the invention,
certain terns enployed in the specification, exan‘pl es

DEY*R B30 Oﬁrmgqg\/ﬁg\ﬁe pglow. Definitions 25 A "DNA

construc as use I'n means a pol ynucl eoti de whi ch
cont ai ns an open

Before further description of the invention, certain terms employed in the specification,
examples and claims are defined below.

Definitions

A "DNA construct" as used herein means a polynucleotide which contains an open
reading frame which encodes one or more protein(s) and includes any promoter,
transcription initiation, transcription termination, or other nucleotide sequences
operatively linked to said polynucleotide which might facilitate expression of the
encoded protein(s).

The term "heterologous DNA", "heterologous nucleic acid" or “foreign DNA” relates to
DNA that does not occur naturally as part of the genome in which it is present.
Generally, although not necessarily, such DNA encodes proteins that are not
normally produced by the cell in which it is expressed. Heterologous DNA can be
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readi ng frame whi ch encodes one or nore protein(s) and
i ncl udes any pronoter, transcription initiation,

WO e@ndenipti on term nati on, or other nucl eoti dBCT/EP2007/055682
sequences operatively Ilnked to said pol ynucl eoti de
which mght facilitate expr@ssn on of the encoded

s). 30 The, term " heterol ogou

frof}, B =B 50 R ALhEUdR. iprelerrer R ETbgR RS, flejsafiam @ different

spé@es DNyt DA dR&S ot oP GKHF iM'ahe! &l Wodkl Peddgride toﬁ'econ&der as
genone in which it is present. Generally, although

heteselogess ot farelgp, tosthe roeliNia whiclo ifds eppisissedds hiegin aneompassed by

thenotﬁm&eggp%qsﬁ*sp[pﬂ uced by the cell in which it is

ogous DNA can be WD 2007/ 141341
PCT/ EP2007/ 055682 7 fromthe sanme species, although
in preferred enbodinents, it is froma different
The germ e§el|$Arﬁﬁ pegd hesgingietersitosyll nermal (natural)tangbireasformed cells

de{l\ﬁééoo oroéﬁﬂgl%' é{?{ rzétg)s(%%écg;%d %‘rﬁaf?én EO€InLdify hybridoma

celtmam&m&sadald bhant tcleustmantl"c@tller Ekaml& ONfarbmahian tseemes include
"cells" as used herein refers to all nor

prigries (S%&s?‘&m?é@ QNKeys gehimpanzeepnpal nix@ii‘ﬁﬂ@ e9 rats, mice,

guiﬁ%Feﬁl,é’tr%?n&léFégeaﬁﬁsﬂmgﬁg ﬂsa('éeg?e%\ﬁs rsHE). rﬁ?arﬂ%ﬁfh‘aﬂ%s may be

i nsect nt ¢ yeast cel
delﬁix&d"rtrbas aoy raaogmlze@rsogmm iespecide® spedientesg(bugan, rodent),

humans nke npanze aboo rodents (e.q.
st SOUfReC LTEY TySFn biop Ert Hirtaer 2 RS Sl e (. o
epitifelidl,, emﬁellﬁprlﬁ%dltlé\@%sﬁé&e@eééllir, SBfeS8ng d8EONBfhant genes
fromany recogni zed source with respect to speC| es (e.

may. alg@haniseddadme present iwestieour ce (brain, liver, |ung,
heart, kidney, skin, nuscle) and cell type (e. g.
epithelial, endothelial). In addition, transfected

Ceﬂ§|tbSbé3>QI@éﬂS|ﬁlﬂh@ peeasdidfatht Geiesds ﬁﬁym@lp%@sérﬂ |b|$@@hon may be
in the present invention. 15 Cells to be used in th

prlmaacf:eldfe ssroppyrealirsddmenorializegreedledt-c i eeEamlisbed ﬁﬁkb lines). They
I
ma?elqe:rp%rlgﬁééédcgdé{ et Sﬁﬂg&'a{}\/\épcﬁhé@n) in T{I;‘irémérf“‘ 6rzf§§hrchased from

cel
immuapkgdl bynd aﬂlvnd)quE@MI J:orhnmmal rBleneesar(forOIexample from the

chased from noo clobi ol o
ng%r aﬁxp‘g &g@lﬂﬁecé Iqqﬂg,n [s@s Ok,//?:5),é\l{eﬁlgatlv Qy or addltlonally, cells
may be genetically engineered to contain, for example, a gene of interest such as a
gene expressing an adenylyl cyclase isoform, a Gai protein or a receptor.

Non-limiting examples of useful mammalian cell lines include animal and human cell
lines such as Chinese hamster ovary (CHO) cells, Chinese hamster lung (CHL) cells,
baby hamster kidney (BHK) cells, COS cells, HelLa cells, THP cell lines, TAg Jurkat

cells, hybridoma cells, carcinoma cell lines, hepatocytes and the like.

"Stably transfected" as used herein means the introduction and maintenance of
exogenous DNA into a cell, or cell line, by integration into the genome of the host cell,
e.g. into the host chromosomes or by episomal transfection for at least 2 weeks and
preferably more than 4 months.
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20 Anerican Type Culture Coll ection, Manassas, VA).
Alternatively or additionally, cells nay be

w@enetiiical | y engi neered to contain, for exanpl BCT/BPDETIESS6S2
of interest such as a gene expressing an adenylyl
cyclase isoform a Gai proté&in or a receptor.

"TrRASOHE CARPRAC AP Hosraneta meary PALUE HefiSiegted Prasgous DNA

is rﬁ’tﬂ'i'ﬁtb@l‘at@éf?ﬁﬂwe(@#@mé%'flt% h&fidegse hamster |ung (CHL)
ell's;y baby hanster kidney (BHK) cells, COS cells,

DNAepanﬁauqts that-express siRvas camﬁ@ tran&lantly trenstected into mammalian

ool B EeBBrE&td g TR TaRpEfer. e R REPEI WERRTE: to their

capdisityl t bediahdfestedn HarReN idfferene teihsfedfion xeagaatss aRfcell culture
into a cell, or cell line, étlntegratlonlntothe
Y

conydiiemeneed tbe fested de epach eelitypent o t he host
chronmosones or by episomal transfection for at |east 2
weeks and preferably nore than 4 nonths. WO
Th@@ért 1dbddatiBETaERR 0MOdOEGA DS the IAtracediumtdAMP levels” is intended

transfect ed' ? used herei n nmeans that th t ransf ect ed |
0 SIEHEIATS mﬂa ulgtiomdp st \@gioaBe8rammaliealydeidise (619-t henodulated”,

"mBAFLLSS!, "'[ny b gﬁgfnsét%éd%ﬁr?d LR mpBX ﬁﬁﬁlcﬁbﬁ'\%ﬁﬁnGI%ﬂoPepotentlatlon

transi ent ect Into nma | an usi n
inhgidordaf dne ec margsemnal Hamdmtionc@thwayaldpmstraahyom tdceptor.

respect to their 5 capacity to be transfected. Hence,

different transfection reagents and cell culture

Thé Q& t |h§8§vd’ﬂi%ﬂd of GnBetiVieRE RIatES o &€ thHsitibn L &ifer tdtafor partial, of
term "nmodul ati on" as in "npdul ati on of the

the expeassidrubhra ganp (aésaeltsrme@ dawrgagelation core Kooeksiayen) or of the

actnﬁlgdéﬁé'tpgrgtéqu Eé? eé% hgﬁqf‘e%ah{]ﬁﬁ?]s {I}%ﬁgﬁoé@qt%n) of Iqldfunctional

geRe PROPAGSis | preusiitea@rnor mhlbﬁl‘ebaﬂrhml,va@@’ﬁ efdy dbl ékthleved for example,
i nhibition of one or nore signal transduction path

eithrynpy detetipnoef the gesptglso fﬁﬁ@eﬁelmﬁckiOHHc@r Yl OBIthe promoter
cont"&ﬁ\gg;' ngeﬁe %@lt%teﬁxéfésg%ﬁ 5554 tHott'é)dr?:’ur %F rﬁ?uta i8h 8f the coding
or partial, o e er med

ressi on of a
seqimmoeegpiihat tlengene bmm}oﬁmm)acmre @fr tithNAJ’Stemmquet y of
a protein. For exanple, this term neans that
production of a functional gene product is prevented

ThQrtehﬂh‘RtNAle%r 4F@@&t|ht§%'r<9r%émﬁé ﬁqﬁér\‘e?é&@dto {r@" post-tra OPscrlptlonal

exanp e, ei t her ['etion O gene a SO terne
prdqeeskoﬁng)ener snlnncamg dnedlfatemdayprd@mbteerstramdadrBNA r(gsaNA) that is

nof Rl BB 5 BRATRE o Rn g5 She S RBEMEL R Bl variony
of &My biicCcel® sth asBimaltpelplaftu&lls. Depending on the cell type, dsRNA
may be processed into 21-23 nucleotides (nts) molecules, called small interfering
RNAs (siRNAs), which guide the sequence-specific degradation of the target RNA
(Sharp, 2001). Furthermore, transfection of siRNA specific to a target gene of which
expression is to be inactivated, or of a vector allowing the expression of such a
siRNA in a cell, in particular in mammalian cells, has been proven to be a potent tool
in mammalian genetic studies as such specific SIRNA induce the downregulation of
the expression of the target gene (Elbashir et al., Nature. 2001 May
24;411(6836):494-8; “Duplexes of 21-nucleotide RNAs mediate RNA interference in
cultured mammalian cells.”). Furthermore, RNAi can be used for therapeutic
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20 The term "RNAI " or "RNA interference" technique

refers to the post-transcriptional process of gene
waedoeneismg nedi ated by doubl e stranded RNA ( dSRNEEP200E055682

is honol ogous in sequence to a RNA to be silenced and

is observed in a wide variefy of eukaryotic cells

apRiflonss ARAM2SU b ATeb saladion (B8 Doy MidHIE eEP Patent

12(4@493 EPPatdHte352084 | 88 PaRhi 58981 €3 PgterBPdA@7094)
NAS), whi ch gui de the sequence- speci f

TheégrmdatRMA" és ltl$&d hergjetmenps a( Shble, st@m@p}j short interfering RNA

WF%“?“E% G icn oL et iofl PaSCZ e fifidichsairedpnath, and

predérad N&/ &f YeoBATuckdtRIMsNE IéMftheXhe esRintific fiteratif® describes siRNA as
si R inacell, in particular in mammali an cells, has

mqﬁeﬂwgﬁh@\s@ﬁuem%épgﬂ iotlegfadagion of@ teroataRmbIA. an
genetic studies as such specific si RNA induce the
downr egul ati on of the expression of the target gene
Thé EbtrasmiRNAL a3l used\Nad¢reireme2®8lerdagendds 15-35 nucleotides, preferably

197N EIBOAGS. oSt PEHBIED 21-24 AL GOGHHisAll FAlfs processed from
stef Rl R PSR TP a5 Bublssviage gene expression

by &pp Ipostitansndptiat s gmechiEinsnesiin RAgeleavadge datraoslai@ral repression.
Pat ent nl1144623 ; EP Patent 1214945; EP Pat ent
1352061; US Patent 5898031; US Patent 6107094). The

Thé efein’ SRR lo &S H§edsék?rrﬁér6mmhﬁ’éb9nsa A€ stkdrridePolynucleotide
short interfering RNA nolecule, designed in vitro,

inchusting dwgeeomplemeriat base rﬂﬁﬂU@OEE@@narﬁtBén@y g segdenee with no

cofpRufefehiofs efafie thelll el A0 Rehagioqq fiypiex structure

in ﬂw@&:cﬁﬂ;@p@ﬁdmg sestgiidortctegided ithansiableastraidiet loaRNBguence linking
The term "m RNA" as used herein neans endogenous 15-35

twq]@@m@a{qddégse esUenses y The ccanplpmenéayi s spayences forming the
stelf SFIAP bY, i s 1) SBhLAE Sy 3bhe RS aRARRAS BIbBRAMY at st

ursors
thrde\Maseqwued )] mlgdw elnppasisulan elm'oddments where the stem base pair(s)

coRSSRRATCEE BiespomaBrirersedupmEe dh he EHaad Sufsh Sequences, one or
mo‘n‘é%@'tl’i‘@%@b@ndﬂ%@ §eﬁce$b8|91§ % g@d%n{’%é{é‘?%'ir@%nd@ou le as a first

i ncl udi ng two c npl enment sequences separate
antythisd sequence ooimplementisg dlmpl paentadgr bwese spepianciecumstances,

thel REhORET ok Hiharty th spor N tRLELbE soTRiered 30 ontiif only one
combRGhENtRY Baieshail, At oSEsHHBREfertingKid@ pairs.

Preferred stem-loop sequences are based on stem-loop regions known to those
persons skilled in the art to be present in RNA molecules such as tRNA, snRNA,
rRNA, mtRNA, or structural RNA sequences. One skilled in the art can readily identify
stem-loop RNA structures using predictive computer modelling programs such as
Mfold (M. Zuker, D. H. Mathews & D. H. Turner Algorithms and Thermodynamics for
RNA Secondary Structure Prediction: A Practical Guide In RNA Biochemistry and
Biotechnology, 11-43, J. Barciszewski & B. F. C. Clark, eds, NATO ASI Series,
Kluwer Academic Publishers, (1999)), RNAstructure (Mathews, D. H.; Sabina, J;
Zuker, M.; and Turner, D. H. ,"expanded sequence dependence of thermodynamic
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two anneal ed base sequences. The conpl enentary base
sequences formng the stemportion of the steml oop

wa@ongils4nf at | east two and nore preferably apCT/EBRED7/055682
three base pairs in length. In particular enbodinents,
vvhere the stem base pair(s) 190 correspond to the

sf&”@ﬁﬁr'ogﬁg p(l;? gﬂg?g?g?flﬁg %gfclgé "i‘)"ﬁfos gg%wgﬁcemumal of Molecular

BldI )| e300 88199 $1-9F0DDARRARGLT i FeNV~enal RN&S P%ci?égjé‘(lvo Hofacker,
third sequence conpl enenting basemgalr Under

Ins(utuésfer tat}e@mtaﬂcha%emﬁ,\émggerstmé Tsthe %WIBDnAUStI'laI)seTInOCO plot

(S8 U ABRAPHELEE. & I ) O O AR 2o 30537,

CoR8triust, Whichr ek €6hstiresa |s@@§n§@fqu§tﬁ,¢<§t§re%f LURs®l OBteger, G. &
stem | oop regi ons known to those persons skilled in

Riqsner.aP: (1896k Pherswstynamignmesistier #fesorapsved secrrdary structure:

Apé[}%}\%n [ I%Iéét%he ar Féﬁq'yzt“gm?\ty | denﬁ%t%qq?@y}c%gg ’QBM of prion

pratéinuk t Mok sBiaki BBB,p8 ¢8H8261 \eddc bopkit B nGctﬁ‘l 1S.n§ Steger, G. (1999),

CoBSEREET Tl Tt sy m i Eoneh seiredintbe pEogoicd secondary
t [ I

str%ﬁ&&% OC% el%ﬁgdtt’(% Rgﬁ df’f gjzocfée é‘ ﬂg éifgc@_@ﬁ&lélg (JGéd?SdIhH L. J. Heyer

an®ds.cDs Hdomhe. Mudeid-Aci3s Rlasea«ph,evsl 2ATO. A p6e37%3732 1997a ;

ond b ot (1. Py, o (e T2 g 19970). and

RNAdraly é@l@aﬂgf%ﬂjréeﬁH@nAﬁdQ@%@ﬁHB&gofcdrﬁﬁut@PdB‘\BQF@aﬁlons in the
WO 2007/ 141341 PCT/ EP2007/ 055682 10 paraneters

Biasgjanees {CHBeQISet Y oln 18 MoRAIA 996c 8Adadd?) st r uct ur es”
Journal of Ml ecular Biology, 1999, 288, 911- 940),
RNAfold in the Vienna RNA Package (1vo Hof acker,
Thé ngtmt Wonipturidiegs aisesCherciqaie, W8hini Mest s:bmpolmd") is meant to
A-1090 Wen, Austria), Tinoco plot (Tinoco, I.
Incwmeeﬁwaogslycadc&eiéaﬁtrc@mmu s. The7est RﬁW@PE”QS‘an be contacted
wﬂﬁ%ﬁg@ﬂ%xgs |€&§rﬁ;§§6r@s§%f§@@%§é gf&%ﬁgg‘g@%&g&%ﬁ&h%, but are
nof( [haﬁéd ,to,Tpeptiaety mudeic oy, daroshyafratesnsaralleskrganic molecules and

t t I t t RE- el t
nafa). POAKKL Pt aEine, BOUAPONENS FRAAHESBRESly compounds are

mt%d;%o’eﬂors}?e] zcrggbgg E'd@htlfle?égr s?ééte%iﬁ é?(?EFbsle‘r‘u? |‘nveﬁt|1)m

t her nrodynam c control I ed pred| ction of conserved
Thégt%%d'aqg&é%@@t ra)ul? js @ﬂgéa Cre'L%C?%grﬁiah%%maéggt%ally effective

compounds that specifically interact with, and modulate, the activity of a cellular

for

receptor. This term is equivalent to ligand.

The term “adenylyl cyclase isoform(s) stimulated by forskolin or NKH-477" denotes
adenylyl cyclase isoform(s) that can be potentially stimulated by forskolin or NKH-477.

The term “in vitro activator of cAMP formation” as used herein refers to forskolin that
directly activates almost all the adenylyl cyclase isoforms and forskolin derivatives, in
particular, colforsin daropate hydrochloride (6-(3-dimethylaminopropionyl) forskolin
hydrochloride also named NKH-477 that is a selective potent activator of adenylyl

cyclase isoforms V and VI.
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and G D. Storno. Nucleic Acids Research, Vol. 25, no.
18 pp 3724-3732,1997a ; and J. CGorodkin, L. J. Heyer,
w@em7@&13 St ornmo. | SMB5; 120- 123, 1997b), andPCREEBZINAIFS6S2
(A e Matzura and Anders Wennborg Conputer Applications
in the Biosciences (CABIOS)! Vol. 12 no. 3 1996,
247-249). 15 The term "conpound" as used herein (e.g.,
as in "test conpound") is meant to include
AsSXRILRRHShY trRddech MeRbcRRATBRINAR: rJiBR tEHn afRAYNME a modulator
may be contacted wth a cell. Exenplary conpounds
comppund canpharmagasdinaldcdrvposition vwomprisirg atikgasbonesgueh compound,

not | i.mt to,. peptides ucl ei i d .
e pliient e senichE N BiieSiBhSe Rt tarmpiso esinipnged purpose
may' 961 tE intasit bR @inhbhbé ané edMBeideuadMtion Bgaddtllyl cyclase activity in
ant agoni zi ng conmpounds are intended to be screened,
thej wWhelei groeaisBr ok pekjeetion it (SheapicEeissie$ent i on. The
term "active conpounds” as used herein refers to
pharmaceutically effective conpounds that
BRIpE OESCRIPVIOMNGH AEE DRAVWINGE nodul ate, the activity
of a cellular 25 receptor. This termis equivalent to
ligand. The term "adenylyl cycl ase isoforn(s)
FIQ?E%@S@ I sof oFérlr? s?gftghdzﬂé r%g[ﬁ Elgg(t?léprqtg%}ﬂ@éﬁﬁ grrﬁr'at ed
by forskolin or NKH477. 30 The term"in vitro

Fight <ol T endi PRy oo vARded] sbbears  Bheotd D N° 10

(A@URNIR| 173G rRBB el ARIFENA EBnaiRGtopr ok inBeABd iatthd Pfasmid.
in “particular, colforsin daropate hydrochl oride
(6- (3-di met hyl am nopropi onyl) forskolin hydrochloride

P 2 BP0, 9 12 oS el Sl s on e
expre8gibh Bl nPGT CyR2EOVI1 G HE3-K Ldelks used herein, the

term"effective anount” refers to an anmount of a
nodul at or conpound, or pharmnmaceutical conposition

Figgjg f.rl:3|i1ﬁ]n'?nstaghéa§ﬂ§6reg§ﬁ/eséﬁ ég)grefgﬁ’é'l%ﬂt miﬁiﬁ%soipﬁ the expression of

I Cle eve an in pur pose.

adexdyipdyelasehd | bptusitdecbrifocgl dsieréscenyge sictascopii bit or
enhance the cAWMP accunul ati on or adenylyl cycl ase
activity in the whole organismof a subject or in (s)

Fi%@%\ﬁé tHd 85&@-?@@{10@8‘ﬁv%@fgrgﬂg%e-wéasurement of cAMP

10 Figure shows Western ots
indelbed dytametydcmyin€zndoquitrginolé.n CHO cel | .

Figure 6 illustrates the effect of Oxotremorine on the production of CAMP induced by
Forskolin in two cell lines (M4/CHO & M4/CHO/miRNA)

Figure 7 illustrates the dose dependent signal of the production of cAMP induced by
Forskolin or NKH-477

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a reliable and effective in vitro cAMP based assay for
Gi-coupled receptors expressed in a selected cell for screening and identifying
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Figure 2 shows an exanple of a targeted sequence of
SEQID No 10 (ACVII _m R 173) and the m RNA

w@oengtisset i on to be inserted into the plasm d. PABEP2007/055682
Figure 3 depicts blots that show the suppressive
effect of different ni RNAs d?\ t he expressi on of

phagaicaly Shed s arapQurds thaE sPetinicaiinfAihet Witkaad mprulate the

activi§ SPPEARMIBcHHtor.adenyl yl cyclase VI1 by using
confocal fluorescence mcroscopy. 20 Figure 5 shows

the dose-response curves character|3|ng t he
ne [ t of ,cAMP ed b et
As qﬁﬁqﬁéftﬁ o oveFloé)S%vaélopl Sfu rg}&ééj?qctwgy 8? FRMIJ“(]}?V%IS in a cell by Gi-
00@1@6 r@oSYtoRE réquitdetradinoistyl ke efiorcddtmerd ugate el with forskolin,
orskolin in tw cell lines (M4/ CHO & M4/ CHO m RNA

an Rglyptor7of pierylylacrdase dserzyMespelrldng iRtogastowstt thak the cAMP

e AL R AR ol 404 B i

paiticukantdetinompeeal linkgsnen specifibitye ofittte édrkkolin mdlaitemademylyl cyclase

sofdis ST Ealn GO dp St adne g eIt oL oAy S TG contribute to
thezlgg o%i’f%fént':l’mbﬁ EQQ%/AWE)E &l%n sﬁﬁ?&FH a@@b\}s}’shof Gi-coupled

ective conpounds that s |ca I nterac
recaptbreodds aa ecorrsequancevithy rﬁsualr@eldgolntat meciggdedr inhitgtion  rarely

exezsis €0 Ph of B RingiREn B et fin s depteReitgyfitpdleh messure
thet e idall BVQJn' ahth§EniBf bﬂhetdA@m’rﬂ%@Feééfe hB8i=t&d by W releptor agonist.
forskolin, an activator of adenylyl cyclase

i soenzynes. Taking into account that the cAMP

b SRIES R Bomn D ol o Wy CRIPELY uPPioleiing oty nnibiton of
the ICAMP rmada@tﬁm fmédistedobyt he |ﬁov|&l501a¢tn/at@dbatc,¢cw|P formation, and
adenyl yl cyclase isofornms stinulation, gw red to

thed@fpé%{o faveucapsyAragificagay @.agmma@%mﬂ @Ct vithropah éhe geversal of

an n@g}ﬁ? elgl%‘éhnoé 8%Ftsdtuiéro(§étll éng%ﬁé r}i%gﬂ gfé%{vlp .E)H%g,cigtgfavour the

mfloensea@ﬂ@’deaylyl legclaes letlmmmeaigbynaslt |nnmd'baaﬁd/atdrhd)fotAMﬂﬂformation
ar el exceeds 60 % of the stinulation by forskolin.
anel-ﬁpQSI KRR BIteINcul t to then neasure the reversal
by an antagoni st of the cAMP decrease nedi ated by a
recept or agoni st.
Accordingly, resulting detection of the Gi effect is mainly associated to the specific

inhibition, induced by the interaction with an agonist, of the pre-stimulated adenylyl
cyclase isoform activity sensitive to the Gai family.

Accordingly, in a first aspect, the invention provides a method for screening,
identifying or selecting test compounds using an in vitro assay based on cAMP levels
modulated by Gi-coupled receptors expressed in a cell comprising the steps of:

(a) optionally identifying, in a selected cell, the Gai and adenylyl cyclase
isoforms which are involved in the modulation of the intracellular cAMP
levels,

(b)  favouring the influence of adenylyl cyclase isoform(s) (A) stimulated by
forskolin or NKH-477 and sensitive to inhibition by Gai relative to
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15 The applicant has shown that one way to efficiently

i nprove the agonist inhibition of the cAMP production
wore@ratedt by an in vitro activator of CAVP f orPeEl/EPI0)7/055682

and therefore to favour easg quantification of an

antagoni st activity through he reversal of an

agoni st effect par res

&% Coup! St b syeisbe Bplorbls Ry RERY 6 Fordelin,op NicH-477 but

adeny! yl n@tyéar@ﬁﬁ/e%l.mbmbﬁcbybaaﬁﬂ Jaid YblobRAEGI vat or

of cAMP formation 20 and sénsitive to Gai protein.

Acc(®) di neprytactings shidi agll andthe farblsalinopr tNYeH @7 7einéc teésy compound;

mai nly %?Cgm ated to the specific inhibition, induced

by the i raction with an agonist, of the

preet i nmbah&ﬁw@@ﬂmﬂ’Mével@%@b@lﬁﬁ%ﬁﬁ&ﬁQfdﬁt@&tn'gvsém test compound

sensitive to the Gai famly. 25 Accordingly, in a

first asydlesaiderdl.invention provides a nethod for

screening, identifying or selecting test compounds

using an in vitro assay based on cAMP | evel s
Sehmiuh aifettietmoa appraplriate benmpbmmlsesmcﬁlss@@htlfmaapneiflGai protein

anéo@ Bql ggg%ggd%ﬁfg S o éae?rgdg\t/élgg l);r|1 ﬁh(la gg}ecgé gﬁcl)r?%)zﬁintracellular
cANﬁ:Qfé?/%g?l ﬁ% r ,Cipgs 'b'é\éﬂ' %’rﬁﬂvr} Ew)éthﬁeo@@%s%ﬁérﬁgaﬁérﬁ Bfthe different

Intrac 'eve fav I ng t
ademflylueydasefisafdemy iy | cally cbratigsuesspenifig. sAcc(om)jlngly, for the cells for

ted by .f skol in.or NKH 477 and sens
whiet3; G4t6 s cAvaiables i s YErehlroesmo e Fraidspion of adehyiyl cyclase
|SOP&MSE%2ﬁ|%Y/s@é:p5@$?denlﬁc§W@rnblfYlhe %ﬂ@hg@?@é@éé’%ﬁ@%é Bkpressed in
stinmulated by forskolin or NKH 477 not sensitive
thet gpdaifiti ¢l type selectd farmsedn dhe lveotied nusit lbe implemented.
contacting said cell with forskolin or NKH 477 and a
test conpound; and 5 (d) neasuring cAMP | evels

TorcRasl &inbegfthe didrm ﬁ\%\fmmGIlé?rﬁbdeﬁﬁs“lt CYRMERD Wlicexce) thsoform IX have
said cell. Selection of the nost propriate ce

beewnigantifed asottimulatac by farskelin Fé*rtheaﬂom o fé@ﬁwbe%éhown that NKH-
47%?%5{&%%%%84& é&&%ﬁrﬁar n%@l gkﬁé?‘(ﬁ@fﬁﬁs m%ﬁeci‘e§| In addition,

n race evels
onlytadeaylybegclasd fWhahd atl ard gersitive ss thenGpiafangihn of t he
di fferent adenylyl cyclase isoforns is cell- or

ti ssue-specific. Accordingly, for the cells for
The choice of an appropriate cell line is influenced by the presence or absence of

particular adenylyl cyclase. The selected cell should express at least one adenylyl
cyclase isoform shown to be activated by forskolin or NKH-477 and sensitive to
inhibition by Gai proteins. In another embodiment, the cell used in the method of the
present invention contains only adenylyl cyclase isoforms activated by forskolin or
NKH-477 and sensitive to inhibition by Gai proteins, and no adenylyl cyclase isoform

activated by forskolin or NKH-477 and insensitive to inhibition by Gai proteins.

An embodiment of the invention consists in selecting cells from the group consisting
of natural cells and established cell lines expressing endogenous Gai protein and

adenylyl cyclase isoforms.

In another embodiment of the invention, the established cell lines express cloned Gai

protein and/or adenylyl cyclase isoforms.
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which no data is available in the literature on the

expression of adenylyl cyclase isoforns, a first step
wo@boorderssi fi cati on of the adenylyl cycl ase i SOPOI/RB2007/055682

expressed in the specific cell type selected for use

in the invention nust be ingfenented. 15 To date,

In & BaRIcUE FPREMERaVEe HBbrEaaln i PHRAYALS seflntelgpied among a

ma*Pb/mEﬁ’é@E@l'l Jdye S AN & TR Sstablishe@scnampia @%dtaﬂ%nd\ﬁﬁf) HEK or
77 1s a selective potent activator of adenylyl

theclynse@ts%FQ $oeorimea predeed/emhbadimedt thedmost cetlis thedehld441 or CHO-
sIG clase I, V and VI are sensitive to the Gai famly.
"The choice of an appropriate cell line is
i nfluenced by the presence or absence of particular
adenylyl cyclase. The selected cell should express at
In @ preferred eraledimept, thegella sxpiessfaorundrb@AhageN P cyclase isoform(s)

stirﬁﬁﬁt%ﬂbﬁﬂ%&%l;/&l@ra?k%kﬂ -Pr7 Nﬁﬁnﬁ ﬂl\/%e@ thEfl'ﬁo{] ou protein

roteins
complrihe@bed/véen il lendreBtrinock pifefeﬂably%, oS prifetaed} more preferably 2
éontalns %hy adenyl yl cycl ase isoforns activated by
ang HAEOrefRraRY INKH 477 and sensitive to inhibition by

S 7 I
In Sase PARLRIICey AR, ABHEAY HImGUEALY IGAATLr NKH-477 but not
semmmdmtouohlbn]pr&ldy @ro@tarienexpmssedtiodthﬁersele@ted loell, they must be
L nti.on ¢onsists in ect cells fromthe grqu .
inagYEPLf Rat85H SretramerBp ebREh hgoduett e Tedits described
in th&e3a@XBf 8RS 414, ?é‘d%@%& irauchePtat |ﬂhﬁf't‘ibn A egpp production
cycl ase isoforns. In another enbodi nent of the

meidrated ydai-colpiee seegntbresnesl acsinsenterce e&meea@lveltlonéw forskolin or

NKE7 B 2R P Bb R boiakees™ Tk st Planlit cvclases which

aree@mﬁdlet@ﬁby farBRolMoSit NKBI-477 BuBingbKs&itiy®td mhitslidn by Gai proteins.
sel ected anong a manmalian cell, a yeast cell or an

establ i shed cell line selected anong CHO, HEK or the

. S . . .
A|t%@ﬁ‘ﬁ9{e|¥, Fﬁeeé%ggégldégrs?%ﬂo%gé% 0t {Bbsé’gbf’g!ﬂer @pghltiﬂ%to Gai protein
ané/ob o a@mwyltdﬂ,@lm Issfcﬂfw‘prseaatuaallwekm’esséd a|d1et1ny§ yhse, exogenous
cycl ase tj sof or, | ated b forskol n or
S

X BRESRBLOTSBHE 194IaTDS) (GG AP RAEs Pl Rean be obtained by,

for example, transient or stable transfection of vectors comprising polynucleotides
coding for the specific protein of interest to express.

In a particular embodiment of the invention, step b) consists of favouring the
influence of adenylyl cyclase isoform(s) (A) stimulated by forskolin and sensitive to
inhibition by Gai relative to adenylyl cyclase isoform(s) (B) stimulated by forskolin but

not sensitive to inhibition by Gai.

In another particular embodiment, favouring the influence of adenylyl cyclase
isoform(s) (A) stimulated by forskolin or NKH-477 and sensitive to inhibition by Gai
relative to adenylyl cyclase isoform(s) (B) stimulated by forskolin or NKH-477 but not
sensitive to inhibition by Gai is achieved by contacting the selected cell with NKH-477.
In this embodiment, step ¢) is achieved by contacting said cell with a test compound,
but not with forskolin. Indeed, adenylyl cyclase isoform(s) (A) stimulated by NKH-477
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conprised between 1 and 4, nore preferably 4, nore

preferably 3, nore preferably 2 and nost preferably
wdad.20020413m case adenylyl cycl ase isoforn(s) stiptl/APEA7/055682

by forskolin or NKH 477 but not sensitive to

inhibition by Gai are expredsed in the selected cell,

an SEHRENE andEbtOPdy i b S b HELERR U ) s N

47?'@& %el@cctl‘{/@%o?éﬂt activtor b SpHafE aUQﬁM?F%&ﬂaé&f isoforms, as mentioned
Inhibition of cAVP production mnedia b - coupl ed

abe s epvichribahstimutating erf Ube peoddctioneofaeAMPani tbe s@Jected cell achieved
. rskoli 477 of a nunber of adenylyl
n g&g&% ngor{glrl?&eﬁ AYhose adenyl yl cycl ases which are
stinmul ated by forskolin or NKH 477 but i nsen3| tive to
inhibition by Gai proteins. Alternatively
Acgerdinglys dvisen Btemblyiscasiewysbhy cobtagtingithe tsyla%tedwcquwwﬂﬁ NKH-477,
r [ r IS
steR a7 7Pl bR RdRArR AP SElevey L SRR AGLEE.
expr essi on of gi ven isoforn(s) of the aforenenti oned

i sof grms can be obt ai hed by for exanpl transi en
The@pplicat é‘%srsil%"ffbgﬁté'?? yge \9@3?90?%'“98%”3 '\ﬁ'”ﬁdﬁ '”Stead of forskolin,

as %ﬂ'lW\‘M% 88l A of &mPnl‘Brr‘ﬁQﬁorﬁ heasSaRpets |h§ ﬂe@hﬁé&‘uﬂhe increase of

interest to express. In a particula
the prahtdtion, ok tAMM Jupc b A0 sinothef agltsueixpressirgg tlxs adenylyl cyclase

nf | yenc f adenylyl cyclase isoforn(s) (A
iso rf'hulaaﬂdz C\é forskolin and sensitive to inhibition

by Gai relative to adenylyl cyclase isoforn(s) (B)

stinul ated by forskolin but not sensitive to _ o
Accordingly.i iona marn;ailar Embadoneet; q@@pthmfl the eetwd pkdhe invention is

achiBYF I Sptils Bl sHERETLY aGERVLENRHE JFSRny apgror V1 with

NKsHanwt ive to inhi b| tion by Gai relative to adenylyl
cycl ase isoforn(s) (B) stinmulated by forskolin or
NKH- 477 but not sensitive to inhibition by Gai is

' e e
In ?aﬁﬂtlﬁ%@%a%cu@ﬁn e%dds?@ghp {ﬁfdu?lﬁghﬂwé:qgh%gﬂ e« élr?glyl cyclase
iso&aht(s):ehfnwmbh IaytfeSkobmrmoMM—l 47D udndhasenitivb to |nh|b|t|on by Gai
forskoli ndee cycl ase isofornm(s) (
reliNanit A RIS FOITIED AETIYE 1Iop kAT B7 WKHeHs but not
ve,t i
sl do ARABIO By Oal K eEpieval Ry PegoaNs idadfali, e adenyly
cycpaﬁea isofarcn(sy atlmulaiéd sqyefurttkailnad'ehdkiw#?hkmlt ase sensmve to inhibition
of or one such

as m? E at #
0P HRLOHKI G IRAS '¥ﬂ it Aﬁ/f—'>C P‘h'é‘s%?' ¢ e%‘fec,rB/IX Soform(s) can be
aclﬁéfﬁé&,\’f@ﬂ' exhmphd, &y |ﬁ91|bitﬁ19n§bé8ﬁf<ﬁlly¢ﬁéi5§§fa}’ytlc activity or preferably by

downregulating their expression.

The term “specifically inactivating the adenylyl cyclase isoform(s) stimulated by
forskolin or NKH-477 but not sensitive to inhibition by Gai protein” denotes the
preferential, and preferentially exclusive, inactivation of the adenylyl cyclase
isoform(s) stimulated by forskolin or NKH-477 but not sensitive to inhibition by Gai
protein relative to the adenylyl cyclase isoform(s) stimulated by forskolin or NKH-477
and sensitive to inhibition by Gai.
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5 Accordingly, when step b) is achieved by contacting

the selected cell with NKH-477, step b) and c) may be
weerfossed either successively or sinultaneousPgT/EFINe7/055682

applicant has shown that the use of the conpound

NHK- 477 i nstead of forskolid® 10 as an in vitro

WHTE e Beng XpresNaTE s B e B aaAg PP S Bbyention, one

mdsﬂtélééecé%é b SafyRIESEER %dd"ﬁ:a@i@ﬁwt%ut %Yf@l:ﬁﬁ@ cell $iabMty
V and/or VI. Accordingly, in a particular enbodi nent’,

step b) of the nmethod of the invention is 15 achi eved

AR ket ok G s BYFLERS e can, optonaiy

rephidatd and/ar inesdrach imdthe mavdvalidg céiNayi Kfdwienrehéds to those skilled
adenylyl cyclase isoforn(s) stinmulated by forskolin

in s NRks wpraﬁm@@aﬁaetpr@éeﬂbm\mmm@m imeambocuentiarg! techniques in
oo ool bRy A3F ISRERITRE BRI e ised.  Such

techyidueis are \m;lhkmm ahyjfapendpiam@di irydeiaﬂehm vfaif.* lengmplhﬁ Sambrook et
C e | SOT1.0r sti I n !

al. oA SRk Mptecile Siomngentepotatety Mante S8ondyFdian, Cold Spring

Ha%&tlﬂﬂb ago??@ré%sa}t(tcﬂﬂ §5nr§“ﬂ5][t%}' N‘e%s?Bﬁ{ t[?)Nﬁ GERMY YA Practical

| sof or can achi'ev or exanple
Apprdschi tMahgmepdcarfid dbl1%85t {ei N. chlbaelyedo a@ﬂlgonm@eomde Synthesis,

1984, . 20 o tec f 7 R HBReieatanRoRS: HiaRRadid Higgins)

TrdrisefiptioH éhdsrtrtaﬁslbaéﬁd@aa (fﬁé}hég%umrg@dw%bél 7Ah#ha|n@én Culture,

sensitive to inhibition by Gai protein" denote
1986 éRek. Emeshriey @ch&i nrspbiliead iGelisyarskenznes, 1986 (lRL PreSS) Perbal,

1944 A PR GRlast B RS QUi RE, S8ies WEIH)  Enzymology

(Ada@idnﬂbthMetsBOme)/ Gine Wfaﬁs%rnVé@’do?é ife Me@ninBRa @agl 087 (J. H.
ycl ase i sofor s) stinul ated by forskolin or NKH 477

MilfgaBa v ty Eales Jasb ol AT aaklarbop Laborioms.end. Methods in
/
Engyhoiogg Yol 157 6 vot 1o ATRAGH Gt R EPEES® Kbectively).

nmust take care to carry out such nodi fication w t hout

affecting cell viabilit The nucl eic acid nol
StepaiP)nean Re ARy ehinovay '%bﬁw‘é’?b’ﬁc'tn AR MPlRY emgog'me”t favouring

theiil | AR, stifh lih% NKH-477
CRHLERG oY adp VI EDY A S SIPLRAEE LY RIS and
sensitive to inhibition by Gai relative to adenylyl cyclase |soform(s) sensitive to
forskolin or NKH-477 but not sensitive to inhibition by Gai is achieved by increasing
the expression of adenylyl cyclase isoform(s) gene(s) stimulated by forskolin or NKH-

477 and sensitive to inhibition by Gai protein.

In a further embodiment of the invention, any type of genes from the natural cells or
established cell lines identified as interfering with Gi-coupled receptor specific
pathways can be upregulated or downregulated to favour these specific pathways. In
addition, any exogenous gene not present in the selected cell line expressing Gi-
coupled receptor(s) of interest and susceptible to enhance the adenylyl cyclase
isoforms response to Gi in response to a test compound can be expressed or co-
expressed with other endogenous selected genes or any type of oligonucleotides
including siRNA or miRNA in order to improve the assay.
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inthis art. In practicing the present invention, many
conventional techniques in nolecular biology,

wor@robizel ogy, and reconbi nant DNA can be usedPCBEER1007/055682
techni ques are well known and are explained in details
in, for exanple, Sanbrook etl? al., 1989, Ml ecul ar
Cl oning: A Laboratory Manual, Second Edition, Cold
Spring 10 Harbor Laboratory Press, Cold Spring Harbor,

It |§%I¥Qh5wn%t ge?t'é'id“%gonétf%@ﬁtdé?rﬁbnstﬂerrﬂgﬁ*‘afﬁlyﬂ} 'Pcﬁeé -coupling
I and 11 @8&] N. "d over ed.) ; digonucleotid

re@pmrmaﬁe§ due1 e gremation @i pe@eyn qoumhlagelrbm,aaymatural receptors

sydi¥ B He Bt g Srglell BAIANE B At kn ot e cgpiees s not

limf d th@icomipléiel feceptd latiéibe be\lr'ér@@dmﬂ high affinit
miﬂﬁ‘gér} Immbllpl)zedecgr‘l ;Lg(ﬁ%uaEnz a|(1 eng% U @ high affinity

terwlré's@(')mpt%r Byian efficaogus agopisid eaanlneJ dé'l/'%% 1997, 18, 456-464).

BT AT ) 3L BFRAUTRA OB s, o

avaitatitity ohtheCalduired 10 ®roteihs &$ Gi prdtbiers samﬂypi‘és iB.linfhg.sONn the other
Har bor Labor at or

ha%?'p %q%'agteg’fgp* thésiaveniiprydne pi%seq%dﬁan@@at h??gﬂﬂe gpgpgeneous
ide%fie@%ﬁengl?ﬁg&%é kdins @)ﬁp R&Nir ﬁ%l\ﬁ@-ﬁ‘ﬁ? A P'Ilﬁ]Yt%dthe extent of

I'n variou I n an exenplary enbodi nent avourlng
inhilkigon by Gein@esstuaddny W, Tegclaseal @‘oB/ofodzse)l Chem/stry, 2002, 277,

32; paPer epERobijn Shes Brbfs vaodts gy MR negEfidiseone caR develop an
estabRSIIdTeRbIS Hbst tc'eHﬂufeOm ik ! isNpdsibiKHo4d eRpfesBGh the same

sensitive to inhibition by Gai is achieved b
plaismid.espsicifig MifkidAe andez speeifio (Gi stbipeyprotsis limoeder to re-enforce the

o, SN 3 87 TRiRONS dr kBT Ao S s Bitad dendn cvclases.
Tofillstizes tHebOHORNtaref CH®R S mamemessr:m@/ aﬂéﬁflypéycqmsevu specific
fromthe natural cells or establish

miRYASt §4n bg wsed i developniglevant agd tQhkﬁF @&M%&@@@érce"ular assays

ex@%@%ihéL%?Cfﬁé%g et@?;%pgglﬂ tFtE\;\e%B é'?ﬁ %S( % %ﬁ'gg%lﬁgﬁbl%tf&%bly in the

samnomjaﬁmus tgermoemﬂc pdesdyit cydrastd‘uso&ﬁhewﬂlemlleslw ahdl rmspecmc Gai
gress at coupl ed receptor(s) of interest and
p@%‘ lf'l§lséJ YW%nhance the adenylyl cyclase isoforms
response to G in response to a test conpound can be
expressed or co- expressed with other endogenous
In sr¢ ecttediimentsf e pregentyipeentiorothegeelaciedatslldesxpress the Gi protein

o SR P Ao el o s
exér*é@‘s éﬁéfe@bl@gggé?r@lsﬁ)r%téiﬁnIrﬁBBﬂﬂééé@é qt Rghbafddsiteb to inactivate

for G coupli
one or more endogenous genes of the host cells.

According to the method of the present invention Gai proteins are selected among
the Gio subfamily that inhibits adenylyl cyclase and include Gii, Giz, Gis, Go1. Goz, Gos,
GZ, Gt1, Gt2 and Ggust.

A large number of well-known vectors can be used in the invention for expression in
a variety of eukaryotic hosts. For example, the Gai protein or Gi-coupled receptors

may be expressed by transfecting well-known mammalian expression vectors.



10

15

20

25

30

receptor states due to the pronotion of G protein
coupling. In many natural receptors systens, the

wa@ewmanti3ef G protein avail able for fornmati on OPCHERIN07/055682
conplexes is not 5 1imting and the conplete receptor
popul ati on can be convertedlfnto a hi gh affinity

terk?l%%@%%ggmaféata&lgéj ] ca | o%%gg ﬁ'qqp Kenan1Lor'identifying the

exéﬁé§§|%ﬁ‘501‘ QC%MQh Nrotdir FSP‘%‘%@hﬁJIé‘Hm@tde@ﬁﬂé@tﬁdn lo¥ '"a%%nylyl cyclase
avai | of the required G proteins as

|somrm3eemre§a@ﬂ yipdBe issledted tdel gcanChe tpasfasmiedr byr&ﬁia praferably RT-

e Bt Siind RBokERR iR HBEHUER: bEBkan g pestembio
ané%@ﬂs&&eideﬁlﬁﬁ/%lﬁi&h Ry eng s kotlase Qéofth‘(s‘}%?e@dpréetd@dt B the selected
e extent of inhibition by Gai (Dessauer, C.,

celirhy ugingrargibogiessnsicHigi fgacttisefiosinr y, 2002, 277, 32,
28823-28829). In other hands, according to the
i nvention, one can develop an established stable host
The@hﬂferlennq/pels ofradenyiyl dyslageddéehiified o dateestiare s comnmidrestructure.

pl asm d, .specific le}lAs and a specific G
Eagﬁhb'ﬂ%etwﬁr 6’98"%”%) capeigling o°fr eixe RLEHVE FHMAEBNggPanning regions
seﬂ)éﬂjétéq Byoé‘lé} y;{)l@%ﬁf;f’gds S,CHS % iﬁ@ 13 %K/to mlc loop at the

st ed aden ustrate’t
car@H@le@rmmsCH@eﬁlfﬁ&rabt potorprsedsadenyhd epglbgé acqce\aewed in Taussig

1 s | T RNAs can be used to devlo rel evan
R, St G 1P ey Ba e L mem i ne el S B T s eBeeRiol Chem
2706 @HB! SuHhheRE RIQEsddshtieFCVPr GllRbA AW. @I@Q@%E‘bﬁﬁﬂéﬂﬁ/ and dlverS|ty of
preferably in the same plasmd, the specific ad en5 yl

magyobbae adeoylvl erclasesn RNA RevoP barspras fTogicehs6, 441 -8
protein specific subtype. In one enbodi nent of the
present invention the selected cells express the G

Vafb@sé ahdthodb &Rt &heeh BNARgeArOUs| YdentMichBon OdfhﬁuClelc acids having
enbodi nents, the cells are englneered to express

se%@r&eofflwau@ brsed gndha abylity gbsiRgleasteanded; nuﬁA@w@@Ids e.g. DNA or
d
LI o] CoRBRRHAME. 20, B a T ERI ISFEARNS, compiox by

genes~o
combmmasretaat‘yt A rsaemleonma@abe Fopd@iats far ms@r@mm afnspgcufuc target

nuq:lﬁ@ @ggsgapg[)%m Qgt*rgr?gt] ﬂmeg%{rgn%jfg%héiex%\lﬁﬁéoz example, an
s Ote PR ARG St IR Iy MERIASR, oyl =
used hgg%darizﬂu?zs élwitg?QoFbmltegamg?(ﬁoemi:;;:}hEg&e@rd?}lg;fﬁngllhran%s nucleic
i I tr I ts from cell cultur:
R Rl Bl o B e
After complex formation, the target nucleic acid molecule is isolated by methods
known in the art. Methods include the polymerase chain reaction (PCR) or reverse
transcriptase PCR (RT-PCR), where two probes specific of a target nucleic acids
sequence are used to amplify a region of the sample DNA or cDNA. PCR may also
be performed with a single adenylyl cyclase probe, and a second oligonucleotide

complementary to a known genomic repeat sequence.

Generally the adenylyl cyclase probe will be labelled with a detectable marker,
e.g.%P, *°S, biotin, FITC, etc. when used in a northern or southern blot.
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18 One skilled in the art has at his di sposal a nunber

of techniques for identifying the expression of a
w@eawend4pupt ei n. For exanpl e, the identificati oPCDEP2007/055682

adenylyl cyclase isoforns expressed in the selected

cel | can be performed by PCRY? preferably RT- PCR

N B P57 51 el Bl 9! Wifdtown ot
AltagRIYEY! 1 pbRAferbSOTCABIN faclbl (PXR)a%effbd Farl B8 used to produce
selectéd cell by using antibodies specific of each

thei putleraracitiseofditer érventiony psindoeithereoyemicady clyagesized strands or

gend) {%@%&d@fa%c%ﬁiq‘?%@?ﬁgﬁg%@ n7ed NorPLEE LA Be syRRSiEEAP using the

seiRHYca o FRATUH PPoviesd disteinl @naepa FrHeDYeadbsigBed to introduce
cytoplasmc |loop, as well as a large cytoplasmc | oop

appiiopfigte pawbesyictioar sHasudl. dasieabde. foefesiitatespeeipesatipn into a given
I I viewed in Taussig R Gl nman
ve%%?ﬂ%{&%@%ﬁ}gﬁfgr@‘gﬁs@hbr ane- bound adenylyl cycl ases.
J Biol Chem 270 and Sunahara RK, Dessauer CW G| nman
AG.  (1996) Coppl exi t [ it f ian. :
i S5k TR Sl oA b oo b deni a targe
seﬁl?eﬁc%oxgvhﬂcll_’l igaérpeg?fﬁnﬁ‘i‘?teh?gﬁicﬂfa‘? rhﬁw $&qddieehllgnn®¥nts with other

ntificatio uclelc acids having " sequence
mRNAisequenges the da@ve higihboratmlogyt io e targejlreRMA aredeskd. If the goal

s Bofdriey 35 seleSie, o itk o e £ a8k dselspmpegepg homology
techAfRlcedBNbariskY: |f\iHeapRtieuERYaBe of &ie pR&stnt HivdniBn, sequences of
presence of specific target 20 nucleic acids capable

Gi pirotetisnbh gddoylil eyclasei oA exaable tfromf@enbank. For example

e RS polr T RGBS VEWEnES DR BBZag o8 YheBlyto icentity the

hofel®jue harastedgenbut OHORefls| imted to genomic
libraries, cDNA libraries, nucleic acid nolecule

extracts fromtissue, or nucleic acid nol ecule

Th?’fﬁ\yé?ﬁi.toﬁ éJn(?é]ﬁs%%l ljheqvtéletéﬁ’yr?atur%? c’éﬁé BF e?%’%%ﬁé‘d cell lines in which the
ornmation;, the target nuclerc acid nolfecule’is
expressiaheast daenyil bpclase ksudom (s stilmeilsted byNetdkotis arMNKIHEY 7 but not

the pol ynerase chain reactigon (PCR) or reverse
Seft‘sf”é‘(fgé? i'%@'gg@”P@R%%TGE_F‘tﬁ?F, 89&)ngrr@ {iied by dpeeqfi gpproaches.
P R o8 In SR R iR e mptomented n
orceirsto dbwnreguiaientbe exprassiosi ofggiwendgand.yThisytechsigue includes the

oeBbETe ek Buri b b IR T mogR a5 RR ko
adenylyl cycl ase probe will be labelled with a

det ect abl e marker,
Inactivation by RNAi may be obtained either by transiently transfecting adapted RNAI

such as siRNA or miRNA specific for a given target gene to be inactivated or by
transfecting, either transiently or stably, an expression vector coding such siRNA or
miRNA.

In a particular embodiment, expression of a miRNA is desired. The expression of
miRNA may be obtained with DNA-based vectors including engineered pre-miRNA
primary transcripts. Designed polynucleotide sequences can be inserted for
expression in an eukaryotic cell vectors such as, for example, pSilencer 4.1-CMV
(Ambion), pRc/RSV, pCMV5 or pRc/CMV2, pRNA-CMV3.1 (GenScript Corporation),
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e.g.32P, 355, biotin, FITC, etc. when used in a
northern or southern blot. WD 2007/141341
WO EPBOD7/ 055682 19 Nucl ei c acids used in tPEI/EP2007/055682
i nvention may be isolated di rectly fromwel I - known
cells. Aternatively, the g8 Iyrrerase chain reaction

or (96  RETAAFEnE PP SONg o FURRY PENGREA! | (R s ogepration) or

pSﬁérﬁ&;‘?dQ RU6 JRADIDBO), G ¢ @lrorﬁétetreaeh@é&svec?éﬂsﬁ%lﬁ:h pRNA-H1.1
used for PCR can be synthesized using the 5 sequence

(Gem$ointdiarparaiiony aaedJileneemn3 Andl icdmibian).her be
designed to introduce appropriate new restriction
sites, if desirable, to facilitate incorporation into

In & Q]jatﬁéljlaweﬁﬁ@didlfr@ntfﬁwﬁ@l iNRBAtIGK P RS dedigndd [ gdlyn a,%leotldes for
sequences _froma target nRNA can be selected in or

exprgssiggnmiRyAdnekidgeta DIQS@%@IRQY@QGVWGCW the bpiseint ¢enstruct, which

v Bk SRR 826 TR SRS JALERA ol o304, siva o
al 2009). are used. If the goal is to |dentify in a

selected cell, Gai or adenylyl cyclase isoforns, gene
honol ogy technique can be used. In the particul ar

Ad9aE eéuélgetrl%f ﬁé@ﬂh may%ws%'ﬂof% Steos o offds 'Aé and a 19-nt loop

pr ot |ns clase i sofornms are aval
frofr loum&e mbigd 0. FEdhemmarg lire ahdthieh e mmdimentehtyieyinvention, the miR30

Iooﬁ%d‘?} p]zﬁ%ggggn}{égéﬂ‘ﬁ% 405 q%%n@%%ngé degtsodl%gle{ﬁtei r];girpin results in
grétdemd PR (cRIPih&asé R B?&H%f aRat Pk Sekkssifg of the expressed
established cell lines in which the expression of

haigpieay wHenc yedragareds ofigh neenventtional askidNBy designe| without miRNA

ad%&gﬁé&% ($|E\}&$§%Ie%(ﬁ%)s ‘Eﬁgti&%@q%? wglggi?gg%hggd&%ngﬁ .Lln ﬁwaenexamples

seftoiticularly preferred cells are those in which RNA
techni que can be inplenented in order to downregul ate
t he expression of given gene. This techni que includes

A PR D8 SR SRR el 550 A o ccve
copoohdsforédrpianeceptors' fansihictt hy ligarmd & lecdwmg adapt ed

RNAIi  such as sRNA or m RNA specific for a given
target gene to be inactivated or by transfecting,

In & Odda{?ﬁ&uléf efbicRitheMt 6f th%t ﬁ\%bftmr?rlh@)?ﬁéﬁ%%l' %’ﬁﬁbg%ﬁvé’ﬁid screening or

ng suc s RNA or In a parti
pradilibg dif tange, nuemberssafi teat ocbmaoumcﬂ%\lzb ascelrtan iteeir agheist or antagonist

oL <RePL Gy RN T SopT BXRoRRAY 1 a ool

Test compounds are screened, identified or selected on the basis of the result of step
d) of the method of the invention. Specifically, test compounds which are screened,
identified or selected by the method of the invention are those that result in the
modulation of cAMP levels in the selected cell, relative to a measure performed
according to the method of the invention in the absence of said test compound.

The test compound can interact with a receptor protein which can be any receptor
which interacts with said test compound to modulate a signal in the cell. For example,
the target receptor may be a cell surface receptor. It must be understood that the

method of the invention is a screening method which allow the rapid a reliable
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primary transcripts. Designed pol ynucl eoti de sequences
can be inserted for expression in an eukaryotic cell

woemross4such as, for exanple, pSilencer 4.1- QMVI/EP2007/055682
(Anbi on), pRc/ RSV, pCWS5 or pRc/ CW2, pRNA-CW3. 1
(GenScript Corporation), WD22007/141341

TR SRR SRR TGP o 0 B REAERD hconme

rec%g@brb’@u(:ﬁ'ﬁéi:on)’ or H pronoter derived vectors such
PRNA-H1.1 (GenScript Corporation) and pSilencer 3.0-

HL (Anrbion). 5 In a particular enbodi nent of the

i E R Peyol righSPid CIBR B RRMIE repray  dopigie-acrenergi

redepforh@ahZ PIChR oAt ATER, DPidePantias réesstos DBMdpamine receptor, D4
greatly increase knockdown efficiency (Boden et al
dopapine speepiost Alapdonesine regeptpfarf-bddsuseseptemed-HT1b receptor,

iR j ol
SHIZUIE eciblort ARG, Roocklor, SHEIRIE,re5E1, BPER, pota recoptor.
fMleIPrboetiem?rt fMILrPllimlai rewmtcbronsorhhtmstétiﬁSCBS‘LmpaagdS@frTRz, SSTR3,
125-nt, of m R3 [ hg. sequence on_either sjide of
ARG B PEAGRI LF 8. Cor NN TSoPI8 RIGULLS (1L-8) IL-
iaAn D e . e
R B OBl R B o M BB TR RANTES rocoptor,
-Rhaddpsin, Redrbpsihs Gaeapbasing Biug Spsinametatadtra@i® lutarmmbiesmGIluR1-6,
echni gue w | rther, detailed in the exanpl es

| be,f
ATEJECPBIT W‘?P@B?P@%véﬁﬁ%%@ﬁems t he nethod descri bed

herein is used for identifying active conpounds for
"orphan receptors” for which no ligand is known. 20 In
In & ppatrauilangrabodimsadi thernvesttionheroviaes @ imethod fos seeaemiey, identifying

or SPRRUED GERBURGLREY BdeBioul habing POghsnypd5eteBRE hodulating
activifydg ansslecteaicédIVby ynpvbh’femiﬂ?nﬁétabbveaes@ﬂb@di @tkthod steps. All Gi-
receptors expressed in a cell. 25 Test conpounds are

counlpd efpsaplaraemmust iRkysisally esupie dico it PRIORS| i erdeméo transduce
ex ééﬂh@arosftilrﬁdﬁ%to ﬂitré?jfeuhi‘%? s@é\?\ﬁ%ﬁfthé ModM4EMH GPRAMP levels that
pecitically, test cofpoun ich a )

Fe Screene
leaddenfuntiiethl sespaisest ddcoydindle, aetd buthesr ddiermingemticlorompounds

_, ar, hose that result in the dul ati gn_ of CcAl

|de|ng€%q5 & ihe m?éh%p dhdnvestipn %rgﬁ&ai” e q?@'a?‘?%"ﬁf@eceﬁtor& further

ché’r%(:fe‘?lggﬁgn 0 Abbdsd tf&\‘ﬂelfﬁ%ﬁgﬁ'g HodGorhpy¥&idd ®Richct on the
the absence of said test conpound.

level of cAMP in the cell by secondary interfering pathways. This characterisation can

be achieved, for example, by competitive assays on know Gi-coupled receptors in

order to determine which receptor the identified test compounds bind.

According to the present invention, screening or profiling can be performed in a high

throughput mode.

In a particular embodiment of the method of the invention, the potential effects of the
test compound on Gi-coupled receptors is carried out by comparing cAMP levels in
cells treated by forskolin or NKH-477 and either treated or untreated by the test

compound.
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30 The test conpound can interact with a receptor
protein which can be any receptor which interacts
wowrd/1said t est conpound to nodul ate a signal PCI/EP®07/055682

cell. For exanple, the tar et receptor nmay be a cell
surface receptor. It nust b 2under st ood t hat the
Megl}gb?g%q? otfeofI gga&emgék C%W@ﬁd dw\/\ﬂlk%rc])wn in the art
defRefib PN/ 094084g %md&%'édnc%borfopfe%ﬁﬁleuﬂﬁé most common
potenti al I'y hawngthe ability to nodul ate -coupl ed

autoaaﬁgbbr deghiedlogies [usleghdpe- HdiSenas giSEA e(Aapemh,am Biosciences),

rebBoBIE 22 ABES aah SapRl, EBBLaIA: “HRELSBial Sciences)
qu&@Q@@h(ﬂ? peleAPatun  (PrkidoEmene lifceerRPes, AnehtRM®s Bigsciences),
receptor, 5-HTla receptor, 5-HT1lb receptor, 5HT1-1iKke

DisceverspgHitHenter1 §-Gak BFCo(Dissemer X(GE; healihser) dimesigpotyed-FRET

CRfRAviETEM R erhh FiR IS ey EetlnbigfRyRlescence (Meso

ScareC s eivelIB1CERRPoIRD VRIS Tevidds %r ACTO®S . cCAMP assay (BD
Interleukin 8 (1L-8) IL 10 8RA, 1L-8RB, Delta Opioid

Bigsstasises), Kappa Opioid receptor, mi p-1/ RANTES
receptor, -Rhodopsin, Red opsin, Geen opsin, Blue
opsi n, met abotropic glutamate nd uRl-6, ATP receptor,
SaitcassHysphay deYforeneptgie, hbmogepasds ouhateregdratuseadsays including
the invention provides a nmethod for screening,
san@ichias§AYYy 15 or sel ecting test conpounds
potentially having a G -coupl ed receptor nodul ati ng
activity in a selected cell by inplenenting the above
In destber eetbadimbotoSthepgresaht indenticoupkesureetaptaristracediular cAMP

ically | le.to t
evBLiriadiah BABeS fieS] RBRPRRAS ol 5F BErolad e Medgtrement of
thel Bﬁaﬁ@é’é"u@ﬁht%béﬂﬁla?%ﬁwm@bﬁs Wﬂéh%h | t@éﬁ’nél@g'@@nﬁélhlﬁ%Hloactlwty,

responses. Accordingly, as to furt det erm ne
colonmab'lynﬂ@omcerd@ewot lunddesgencee net hod of the invention

are |igands of G -coupled receptors, further

characterisation may be necessary for elimnating

In IaW@LﬂmbﬁdﬁnmldThh@@l’tivemlohhGeleb@ded:ellsfaréﬁd@pd)ébd i€a plurality
cel | secondary interfering pathways. This

of whlks QE@ @M'HMQ'b@ﬁQ%rP'a‘l@eTH@rﬁe@@@@By b%rfoé%ﬁmpée ipgubated in some
e TS, BUERE ALY, £104 rpOUR G ERAIaN Do or = tme
suffioiepo tomncddiowi eguiliation. The test is then read, for example, with a labelling
approach that combines the time-resolved fluorescence (TRF) technique and the
fluorescence resonance energy transfer (FRET) technique. FRET refers to a non-
radiative energy transfer of excitation energy between suitable donor and acceptor
fluorophores.

The amount of fluorescence read is proportional to the adenylyl cyclase activity
induced by active compounds, in effective amount, that specifically interact with and

modulate the activity of a cellular receptor.

Cells to be used in the inventive assays may be cultured according to standard cell
culture techniques. For example, cells are often grown in a suitable vessel in a sterile
environment at 37°C in an incubator containing a humidified 95% air - 5% CO2

atmosphere. Vessels may contain stirred or stationary cultures. Various cell culture
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According to the present invention, screening or
profiling can be perfornmed in a high throughput node.
wo o/ 1psut | cul ar enbodi nent of the nmethod of tPEI/EP2007/055682
invention, the potential effects of the 30 test
conpound on G -coupl ed rece&@ors is carried out by
CAMP. | evel s in s trea fo skol

megia Ridy B9 ettingfiig mdia (optdlning idetingl tiologia! iids such as
fetSI0PmPEaEm, VM2 3l sl bkl wiicH BR2AM] &xreB2 sudR as 293 SFM serum

Measur ement of intracellular cAVP imay be acconpli shed
fregyneditim- (maimagem Cone., Sarlsbadt ©A).iGell agiug sechmigues aigewell known

in (caf SN aREen ke HB PRl S GRBen i TR 2y Hé BTBMBR cel types
(se8l, oBEi p@sie, R.Fl Rrdypinal esCandreAlophadaiste0elfeAkManual of Basic
Elmer |ife and Anal ytical Sciences), 5 fluorescence

Teghniave's 2nddrdifionri88d. BlameR. LiselG: ences, Amersham
Bi osci ences), DiscovereXH tHunter, R- Gal EFC
(Di scover X GE heal thcare), Tine resol ved- FRET (G shio
In & prefernatiiemtsddiméat, kha irention ldohgsisesnimpgtdmenting CHO-S or CHO-K1

ol e S G RV CORTesRaS ERRTKASIIN (iapthe method
de%r%@' ABWSbr sdiBeni rggs@%%ﬂbf o‘fr?d’erﬁl?yln ‘ﬂfsl’jgiéﬁrgﬂuﬁds.

onobgeneous or hete geneou assays |
sandwi ch assays. I n another enbodi nent of the present

AT 3 T VB Sl Sl i Fighourng e
MRS Bf @RI I@\f/elstﬂisr?téélaa&%omdé nha@ssdificaly Mdfct with and
| evel s through technol ogi es using radioactivity,

moglolade ithe acivity pliaceldlencecapton, @mdwes&aahs:ystemrpraklt comprising cells

whg:ﬁr%aﬁﬁ%gég@ggﬁddgﬁgm?g 2 J;Fsoé% J LORIRES BEYERKER bF NKH-477

andngbhsitive ko indsisigon by @@. The cells may be, for exanpl e,
i ncubated in some wells of the assay plate with a

test conmpound under conditions and for a tine
o ¢ et .
TS LI P SR P o L bl Sl B intuence of
Adenyibi nyslawasoﬁonm(s)esmhumed Ibyorf@rskelivcer (NRA}477 and sensitive to

t echni que and the f en e resgnance ener .
Ny oTe g CORREPIIVE denhfidul RAEEsS Srapaney Simiated by forskolin or

NKH-477 but not sensitive to |nh|b|t|on by Gai, in selected cells, as set forth above.

In a particular embodiment, the assay system or kit of the invention comprises cells in
which the expression of adenylyl cyclase isoform(s) stimulated by forskolin or NKH-
477 but not sensitive to inhibition by Gai has been inactivated by specific targeting by
miRNA.

The assay system or kit of the present invention is implemented by contacting the
cells thereof with forskolin or NKH-477 and a test compound and then measuring the
levels of cCAMP resulting from said contacting.

In a particular embodiment, the invention provides an assay system or kit wherein
said cell stably co-express i) nucleic acid sequences which code for specific Gai
protein or specific adenylyl cyclase isoform(s) stimulated by forskolin or NKH-477 and
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25 radi ative energy transfer of excitation energy

bet ween sui tabl e donor and acceptor fluorophores. The
waewmansi3ef fl uorescence read i s proportional tBCT/RR2007/055682

adenylyl cyclase activity induced by active

conpounds, in effective ano@ﬂt that specifically

i nter nndul

i [ I ul
senglii, 6 inMboechy 4 6 meliE i) Brd: e s, Bttt adenyly
cydlBde %n@éﬁét@r(%lr?g:wé’déf@/l)ﬂ%y%ta%'éd@bﬂ)rﬁﬁéﬂ stirfitilated By forskolin or

techni ques. For exanple, are often grown in a
NK&1#T7 dlsind nxéeeesltwatelrmlletlom ey vaprabelnent at 37Cin an
i ncubator containing a humdified 95%air - 5% C02
at nosphere. Vessels may contain stirred or stationary

In ghibtheF ParticYRIricptSodigleht, GHé gk gy ‘é‘g%taﬁﬂav’ Ki¢ 4Bthk invention, comprises
PCT/ EP2007/ 055682 23 nedi a may used i ncl udi ng

theniegpenbitstt Siells dgservRd her@inahoyeogi cal flui ds such as
fetal calf serum as well as nmedia which are fully
defined, such as 293 SFM serum free nedi um
In @nhothdrr agmavt,Cthiep inveraiohs pajdgsAn. régainbinaintt gekt engineered from a

Solp oot S BESmEPIRETIN DRSSPl oy STyt by Torskolin or
NKFﬁh??ta%B frélt(v%% G%geﬁoeé@ewl\gn a/g‘a's Ig%ay EEE))é’tlmulated by forskolin

ture of Ani nal
or N 7/quahd r?.wtds@ubmve)rho GQBMhe&dean the ihflgancel ot .adenhplyl cyclase

oG S RSBy Bt S, P SR s favurea

relStived @StBe Yhilueher STyl ByMaSE i%%%rﬁﬂ%st‘nﬂula’l@d BR¥A_Rolin or NKH-

10 descri bed above fof "screeni ng, selecting or

477 @sdtriot gengitive s Gebnpounds. A further aspect of the
invention relates to an assay systemor a kit for
nmeasuring the nodul ation of cAMP | evels by test

AcEorai iélsa tpaticuige entbouinklit, | éXReesibn Vit Bdamgyl cyclase isoform(s)
nodul ate the acth% of a cellular receptor, said

stiragladgd Ry tfeiigkelin 1art ¥ sARG eRNSite1dp s Harpgylated in- the
re orsﬁgﬁt@eqﬁed}xmh\%gbﬁse i sof orm(s) stinulated by

olin or and senS|t|ve to inhibition by
Gai. The term "mainly express” as used herein denotes

nor e val ent .i nfl uence den I a
In BEGIGT REEPUEY SrbeH D AISTAN Sy Ao readaim ) Stigiated by forskolin
or Wutrvva%d ?iot %@né.ﬂv% hé ta@NafeYinGe |vdt§g3hg'tH§ r ?(mPlnant cell of the
enyl yl cycl ase 1so sstlnuate orskolin or
mvﬂKtrem,?f?orbaxampte ixyneetetme Db tlnergenet(sbm:odgngGaald igpform(s) or by

downregtl Sd t%ll i??\lA as set forth above.

Additionally, different ways to achieve a favoured influence of adenylyl cyclase
isoform(s) stimulated by forskolin or NKH-477 and sensitive to Gai relative to the
influence of adenylyl cyclase isoform(s) stimulated by forskolin or NKH-477 and not
sensitive to Gai have been described hereinabove.

In a particular embodiment of the recombinant cell of the invention, said recombinant
cell is transfected, preferably stably, with at least one recombinant expression vector
coding for one or more miRNA specific for Adenylyl Cyclase isoform(s) expressed in
the cell from which said cell is engineered. In another embodiment, said recombinant
expression vector coding for said at least one or more miRNA is co-transfected with a



10

15

20

25

30

In a particular enbodi nent, the assay systemor kit of
the invention conprises cells in which the expression
wo@booadersyl yl cycl ase isoforn(s) stimulated by POI/ERNT/055682
or NKH 25 477 but not sensitive to inhibition by Gai
has been inactivated by spe@Pfic targeting by m RNA

oo RSB, Bt oo P S e IER 530 soqncos

cocﬁlﬁgsfbplsbemﬂé G‘&'} r’c‘)?e7 in Qj?dsﬁécﬁf%séd&rﬁ)m%fbs%ni@ofdﬂﬁfcs) stlmulated by

nmeasuri ng | evel s 'of cAMP resul'ting fromsaid
forelmilnam"tNhﬁU 47f7narad pansitive fainhiiteu bynéiti protein.i nvent i on

provi des an assay systemor kit wherein said cell

stably co-express i) nucleic acid sequences which code

Thé OFecopfsin&mtC elgitessiDOVBLIdrO rraiResdted Cinaden regbmekendseell of the
isoform(s) stinmulated by forskolin or NKH-477 and WO

inveptign 14434 bepary EPRIORTIASS GREaryplics exgrassian t wector, |nclud|ng an

o
engREbRd, IR, pUPERLE, PchvghladtRilshP o’ EadinbMan: expression
veetdenyriagy further apenprisel arDioshastleavdge e:ﬂe tiry th@rl@lmpin gonstruct. The
nagBruH, DS AD GRS St 2P Ea%@%”m%tyre FHBNAYglgrived from
the>thp %ﬁgqe‘?fe &id t fhélgﬁg\db\ber?lgyher BP[d §%?<?feFrQ8 embodlment 19-nt.

rec nant ce cribe nabove n anot
aspect, the invention provides a reconb|nant cel

In ZERNIGAT . FETAGTPRE 25, e s PreEP R et B oy TBRSIBINRt el ine is
endifebled dhicraBe- eS@ﬂé?ést BVISetE 16U 2 i FHERYH WndCH S e miRNA that
isoform(s) stinulated by forskolin or NKH 477 and not

targeingdenyly cyslassi frangasipts goding fonfadgemlyk cy¢lasel dsofogm(s) stimulated

o kG ROLSTE SR oS SO BB bl

i nfluence of adenylyl cyclase isoforn(s) stinulated by
forskolin or NKH 477 and not.  sensitive to Gai. 15
In Aceartighley erpbadimanti g secambibantest! ofethsr Bysnden ds a cell stably

ol
wafSBRtEH Y & ARBr et BN veStor BErFRindio, SHgickrefl pre-miRnA
primeaeptransaipts,6pInuctdic bbid seyventeswhidtcdde fonat stmcmc Gai protein or
o BRSBTS MRS RIS a7 an
seh&tivélo RRBItdRSY CLALHBdIR th8y RCobesdt inc&id réorhbBiRant cell.

In a particular embodiment, the recombinant cell of the invention is a cell engineered
to co-express a specific adenylyl cyclase isoform(s) stimulated by forskolin or NKH-
477 and sensitive to inhibition by Ga i protein and specific miRNA that target adenylyl
cyclase transcripts coding for adenylyl cyclase isoform(s) stimulated by forskolin or
NKH-477 and not sensitive to inhibition by Ga i protein.

In a particular embodiment the recombinant cell is a mammalian cell, for example of
the CHO cell line.

The recombinant cell according to the invention can be used as a tool in an in vitro

assay based on cAMP levels modulated by Gi-coupled receptors. Accordingly, the
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i nvention, for exanple by deletion of the gene(s)

coding said isoforn(s) or by downregulation by RNA .
w@2oaddizei onal |y, different ways to achi eve a PEWwBP20T055682

i nfluence of adenylyl cyclase isoforn(s) stinulated

by forskolin or NKH 477 and28ensitive to Gai relative

inveR iSRS A5GV RGS SRolSnobH rRRIPRFAILAEN RS EoTBes 8bprg @s a tool for
scre@nf/y, i&b?]‘(iﬁ/ilﬁ%@l“s@l%éﬁrﬁg ?Sfén‘ﬂﬁflﬂjéiﬁié%f@i@&ldléh feceptors.
particul ar ‘'enbodi nent or the reconbi nant cell of the
i nvention, said reconmbinant cell is transfected,

r ef er.all a ' at | east one rec j t .
ThE 8P EUETR SLBL EHO S kg s PP <SRRI TR cets are availabie
frofP@el Europban Quliedidry bf CefllQRirés EOATE) Pexdh TFs@s WK Accession

the cell fromwhich said cell is engineered. In

Nugiher $905d /B8 dHFENZ93 sallsiareavailsibiiiDdeeRpeessioroNumber 85120602

(BB oo e She R Ao SR e BB TP LS GH T s se2

25 reconbi nant expression vector conprising one or
TR B SR <o A BB i Thaersiood
refeldn®l! & &% Wilo iﬂbSJé)@éthIr?g,r g\/%ﬂ% e d%%ntﬁietrél‘{/efotropurposes of

I nhibition by | “prote reconbl nan
illusixpliaas sf certaiecispests aad shduidichents ohiher pesebi maentierlaind are not

. .of the .inyention.can be an appropriate eukaryotic
'”t%B&ﬁA;@s'lfB'ﬂY%WSPE'OW-nm udi ng gﬁ gngi neer ed p?/e- m RNA
structure. Advantageously, the reconbi nant expression
vectors may further conprise a Drosha cleavage site in
rpin construct. The hairpin stempreferably
consi sts of 21-22-nt of dsRNA (mature m RNA) derived
from 10 the target gene and the hairpin | oop may

AsCoapiiple @and o dlugtrafeetice thvasmiod] OO ,cell8-(MHO-KNadd CHO-S) were
particul ar enbodi ment of the Fr esent invention,

) , . a
selegigsnBr napRropepie cphdines e egiahlish ewbrel @ndc clexpitesAMP based

cel Ié\eéfsrag)gquﬂ?‘q @qjcopgfétdelje%eﬁqus..S@ﬁﬁliafcitéjis@ti%fttﬂé’ée cell lines has
ar ge enylyl —Cyclase transcripts coding for

corfftfqul:i tl)H_at o/ irlﬁeacz@?ﬂ)drog(:m)sesisbmtha_t\ﬂmndlmIbelyqf_ebexpressed in CHO.
orskolin or ~and not sensitive to inhibition

Asb"i’/Ir y Hi“’(ﬁ“@ﬂﬁ.d}_E"P\taa'sﬁg?rmsc@fealac@%tggi mérff)!'Skloh@ but only adenylyl

cydIS8SOTBSHRNY| %?é%ns‘i’tfvet @%$D%@@b9l%ﬂ%éa§e 8tdrmSVAYeng activated by

transtformed wth a reconbi nan vector conpri sing
Gagi ) engineered pre-mi RNA primary transcripts, ii)

nucl ei ¢ aci d sequences which code for a specific Gai

protein or 20 a specific adenylyl cyclase isoforn(s)

Thée tddenlBl efcibye f<fskoVI s preddithdrthy kstessed in CHO cell lines (CHO-
K1 or CHO-S) favouring the approach of using miRNA to knock-down adenylyl
cyclase VIl which is stimulated by forskolin but not inhibited by activated Gi protein in

these cell lines.

As illustrated herein, design of miRNA for knock-down of the expression of adenylyl
cyclase VIl in CHO cell lines (CHO-K1 & CHO-S) has been performed. Identification
of the miRNA constructs which suppress the expression of adenylyl cyclase VIl in
CHO cells was performed by transiently transfecting cultured CHO-K1 and CHO-S
cells with simultaneously one to three different miRNA constructs and by measuring
gene expression (QPCR, Western Blot) and the production of cAMP induced by
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sensitive to inhibition by Ga i protein, stably

co-expressed in said reconbinant cell. In a particular
wendodizent , the reconbi nant cell of the i nvent@DRP1087/655682

cel | englneered to co-express a specific adenylyl

cycl ase isoform(s) stimulatéd by forskolin or NKH 25

Fog% apqq'cﬁﬁﬂ%ﬁ %’rﬁ&bﬂwﬁcggglllsah@% %Ca%tp gil\%\s %\ﬂer selection of

aphropRatd inRNAC Qft %uf&%s?éiﬁ@b{'étbbréyeéwﬁeé SOHOIKB)and CHO-S) in
stimul ated by forskolin or NKH 477 and not sensitive

whidh thetexpression bf/ad@nylylmyelesen/!l isrsupppesseadday aiRNA.

enbodi nent the reconbinant cell is a manmalian cell,

for exanple of 30 the CHO cell Iine. The reconbi nant
Ac€&idinces iedinentich, tgabRVETENt @ copditiods Us e¢hiels Gi-doepled receptor

inan in vitro assay based on cAMP | evel s nodul at ed
spwﬁ@patjwseare( Bveprest shropgl didi aigiigwniegelagion of the expression of

007 Mo\ i f. -
On%rcgo)rvhﬂ? é énﬂ:’f@{ Eﬁﬁ 8§gr ecoglt%%ﬁgﬁ(? {chgel ?Qggﬂggflﬁ%ﬁa‘?hg with these
sp@cbiliwqaalswayé; Qnd:luﬁe:rcorﬁmlegmltm? ,nordemt Iiufw&é(ajdhgnfbmence of the up- or

sel ectin ntia s of G -coupled receptors.
dowRee ‘%‘fgéfﬂ@ ?@%‘? %O'Eéh‘? celf ¥'a§ﬁ'ﬁf icularly
preferred. These cells are available 5 fromthe

Eur opean Coll ection of Cell Cultures (ECACC), Porton
As Dhvgiratet hsreiestir dhe Gldobiél 8EDEHIDS celEHin29 3 chatdctersation of the

vai | abl und r. AcCcessi n Nunb CACC and .
re'%f‘é? aRyn Ahaadgayly ﬁyq{ﬁﬁ?& '%@%%%ﬁs ?é:?fh rred showing
préd@;YrﬂﬁéhtOékpﬂ@%\élBﬁ'o'ﬁﬂwéJ%Bﬁfrﬁ{ Vyirdeses t&e eV THis lﬂﬁ/dﬂ?é ¢he approach

readi | y understood by 10 reference to the follow ng

using ssiBNés or WhiRNA 4 kniogkideaed agenyyly cyalase Wil pwbigh isf stimulated by

I s t nd enbodi nents of the
forB‘Foégs'i%Ht% o it Bl HEt B R Bl G aa o Tt t he
i nvention. EXAMPLES 15 As exanple and to illustrate
the |nvent|on CHOceIIs (CHOKl and CHOSI) wer e
AOLQIIBaoN O 3G 5 IRd ik i sh robust
and rel evant cAl\/P based cel lul ar assays for the
G -coupl ed receptors. Characterisation of these cell
MdnbresehBseparatibm r amdl \VeateronBiottite QDS ydndcyCHOsIE1 cells were

waghoe QubBSett Lo Revasseh T 3 Shal HAUMIAOT T PAPES. BySmM EDTA, 0.2M
NalOM SEald HeRbefitby Eﬁ‘ﬁlﬁrﬁﬁ E?docq &ﬁy A @8Rdir Qusﬁ:{éﬁd\éh ihBmL of a buffer

sensitive to Gi, aden ase 1sofor bei ng
cordatningt édsiiCl 50mM, EGTA/Trls 1mM, EDTA 1mM, Trypsm 10ug/mL,

Leupeptin 1ug/mL, PMSF 75ug/mL, Pepstatin 1uM. Cells were frozen at -80°C,

N

thawed at 37°C, and ruptured on ice with by 10 passages through a 26-gauge
needle. Membranes were centrifuged at 48000g during 20min at 4°C and
resuspended in 20mM Hepes/NaOH, 150mM NaCl, Trypsin 10ug/mL, Leupeptin
1ug/mL, PMSF 75ug/mL, Pepstatin 1uM. Proteins were quantified with the Bio-Rad
Protein Assay kit using bovine serum albumin (BSA) as a standard. Samples (20—40
hMg of membrane protein) were resolved by SDS-polyacrylamide gel electrophoresis
(4-12%), transferred to PVDF membranes, and incubated O/N at 4°C with rabbit
polyclonal anti—alpha i1, mouse monoclonal anti-alpha i2 or rabbit polyclonal anti-
alpha i3 antibodies (Santa Cruz) diluted 1/1000 in blocking reagent 2% (manufactuer
recommended conditions) (ECL Advance kit from Amersham Biosciences, Little

Chalfont, Buckinghamshire, UK). Membrane was probed with secondary anti-rabbit
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Gas. The adenylyl cyclase isoformVl is predom nantly
expressed in CHO cell lines (CHO 25 K1 or CHO S)

wo 200004i3my t he approach of using m RNA to knoCRETIBPZU07/055682
adenylyl cyclase VIl which is stinulated by forskolin
but not i nhi blted by actlva £8&d G protein in these

h cel | nes. ustr &H ﬁ deS| n of m RNQ
OWB%QJS%&/&T% a?ﬂ R 85 AW 0U3§0F’8§R?1 gge 'conjugate
BlHR!ad) Ndifee) Cﬁbbo@@@‘ﬂﬁ b%ﬁlr&@@ @/o hankeRAuer recommended

performed. ldentification Of the m RNA constructs
conditiens)s Upbile sAdvarncee xigt effeimo nAmer@lmleyosmgmme Little  Chalfont,

suplaafdshie, URET PELh SIS pltt RS &R Yyipyaligeg, with the ECL

Adgared kiefreptAmersigan BloddiemsesdiLitlie CHAllfoRt, RNSkmehahishats UK).
and by neasuring gene expression (QPCR, Western Blot)

and the production of cAMP induced by WO 2007/ 141341

Regéil'[% 5'%[299‘;"("??’?&@% 7 Forskolin or NKH477 in cul tured

ransfec SWi'th m RNAs. After selection of
appropriate m RNA we could establish stable cell |ines

%&@2%&5&%iﬁa%“pﬂwéeaegé@ﬁé@@er%é‘p&&o‘% and CHO-S cells
usifig *Bf-ReBlchp (Sigfnd P (IG Bla) RNA As) RiTRAL R reverse transcriptase,

thqoﬁltslhwtr;aad aliNA avas) sgnithelalzed gising -RTeP G Wwir(Bdu Baiscmmoef Clontech)
t he ressi on of entified endo enous

ang BB e airets Aron S HE S FuriBRG i RSirHES
speci fic pathways include control of the non or
limted i nfluence of the up- or downregulation of the

Reaktfigpet RGRywas pasfortied usihg MixaBybr Gyeert (BiasRad) in a iQ5 Multicolor

her.ei o f t he K1 and CHO S cel |
Rela’ tﬁ@é bgfrfg?) 6?%Pnsr§¥§qéw @?o-ﬂé@). rel ati ve abundance of
t he adenylyl cyclases VI and VIl has been determn ned
showi ng predom nant expression of the isoformVl in
Thepomeass lused der rephiie BCHuare anwllawpr oach  usi ng sRNA
or m RNA to knock-down adenylyl cyclase VIl which is
stimulated by 15 forskolin but not inhibited by
Mrag@hai&t@ﬂOﬂ)S&ﬁ&?t(@mgeri)foCGm'act erisation of Gai

MrRe GpadaTop AP Npesth B Mg CHO. S and CHO KL
Mﬁ%h%@?’gm%ﬁm geh)rlfoP@%,@?C harvested in a total

0. 5mM EDTA, 0.2M
Mm_Gnao QT00171108 (Qiagen) for Gao

Mm_Gapd QT00309099 (Qiagen) for GAPDH

Thermocycling conditions consisted of denaturation at 95°C for 3 min followed by 40
cycles comprising a denaturation step at 95°C for 15 s, an annealing step at 55°C for
15 s and an extension step at 72°C for 20 s. Melting curve analysis was performed
with data collection from a temperature ramp from 60°C to 95°C.

Results

GAPDH was used as an internal control gene for normalizing the PCRs.
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NaOH. Cells were pelleted 5mn at 500g at 4C and
resuspended in 3nL of a buffer containing Tris/HC
woA4BATA/ Tris 1mM EDTA 1nM  Trypsin 10pg/ neCT/EP2007/055682
Leupeptin | pg/n, PNMSF 75ng nm., Pepstatin 1pM Cells
were frozen at -80C, thawed%at 37C, and ruptured on
ic wi.th b 0 ssaesthrouha26 uge 25 npeedl e. .
Reeratio Selke (EDFARr chanraeaa ot AU RGaBBRicalen was in an
exﬂ&léﬁﬂi‘él ph8ses Bendsdng thé Hevhizapes/ Al N%é@@'ﬂvllﬁ@%st Ct control
Trypsin 10pg/ L, Leupeptin 1 pg/n, PMSE 75
gere pyakiei wad updd terdefesinms méate/ecammdame@f\@enh expeession.
Bi o-Rad Protein Assay kit using bovine serum al bunin
(BSA) as a standard. Sanples (20-40 pg of nenbrane
Thereolvas Mo BeieanphifitatRih ymStsithee|CROKA ast GHQE cells, which does
el ectrophore3| s 30 (4-129%, transferred to PVDF
coliesRsEhiedh eaMIUNEIBAesdtsoN at 4C with rabbit
pol ycl onal anti-al pha i1, nouse nonocl onal anti-al pha
12 or rabbit polyclonal anti - al pha i3 anti bodi es
Ga{Zabdid doduGho djeneteqprdssiOf WasrddibctellibygyeakagerPCR% CHO-K1 and

nuf ac omrended condi ti on ECL Advance kit
CHO anpafie i EePOBRCREatIainiG: BPuTChRa Pbo Sxprossion of the Gai
qk Ragshire, UK). Menbrane was probed with
pro?%'co%@gryggnu “rabbit WO 2007/ 141341 PCT/ EP2007/ 055682
28 horseradi sh peroxi dase conjugate (Bi oRad) or
T %ntjb-m)use per oxydase conjugate (BioRad) diluted
@R)P2b0000 in bl ocki ng reagent 2% (manuf act uer

recemiges’ed pondi U1 Ot Uﬁg’enéfbﬁ%?eéﬂ—tcifé&ﬁ‘rol gene )
Aner sham Bi osti ences, Li ttI € Chal f ont

Bucki nghamshl  ©0idK) . | nmunor p&etliz2 ve br ot ei ns| ewe

h +hg =l E Adl/anecn |/|+ 'Frnm I\ rahn

C"Q g;'m eagés( Lst t1I e IC_:th;I fEJlntﬁu Eﬂ@ﬂl nghanshire T%Z')Q“

CHEITTS are spgwR in figure 1| i§eal -1i e PCR | {pLAal
RNA was purifled fromcultured CHO- KL and CHO S cells

10 using Tri-Reagent (Sigma). Using total RNA as
tenpl ate for reverse transcriptase, the first-strand
cDNA was synt hesi zed using RT-PCR kit (BD Bi osci ence
2. fdePhiiefibh ofadbryA €9BIREISBRHAnRECOk$te88ed th EPMO cell lines by PCR
rrqr_lu acturer's TNnsTructions. Real-TTme PCR Was
DHHES & 0ggens piime® een (Bio-Rad) in a i(®
I\/UI ticol or 15 Real -Ti me PCR Det ecti on System
(Bio-Rad). The priners used for real-tine PCR are as

Tof=pIRASWas Nbarffeal frokdl @lRRBEEHE R 1aaa8) CHO-SGaéll using Tri-Reagent

(Sigma). Using total RNA as template for reverse transcriptase, the first-strand cDNA

was synthesized using QRT-PCR SYBR Green kit (Abgen) and random hexamers

according to the manufacture’s instructions.

The degenerate primers (SEQ ID N° 1) were designed by matching conserved
regions of the 9 families of mouse adenylyl cyclase as reported by Richard T.
Premont (Methods Enzymol. 238, 116-127)

5-CGGCAGCTCGAGAA(A/G)AT(A/C/IT)AA(A/G)AC()AT(A/C/T)GG-3’
(SEQ ID NO:1)
5-CCGGGACTCGAGAC(A/G)TT()AC()GT(I)T(C/T)(I)CCCCA-3’
(SEQ ID NO:2)
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20 Mm Gnai 2 Qr00140469 (Q agen) for Gi2 MnGlai3
Qro1062278 (Q agen) for G 3 Mn Grao Qroo171108

w@ poagensyt for Gao Mm Gapd Qro0309099 ( Q agen)PEDEP2007/055682
GAPDH 25 Thernocycling conditions consisted of
denaturation at 95C for 3 mi’A fol l owed by 40 cycles
conprising a denaturation step at 95C for 15 s, an
anneal ing step at 55C for 15 s and an extension step

PCH aftdhfitlior@f $he MEINA Neas peMBrABal with AdVBARtRRAPT PBECR kit (BD
wth data collection froma tenperature ranp from 60C

Sciencebin. T MReyalet BergnPBinen24Qsed as an i nternal
control gene for normalizing the PCRs. WO 2007/ 141341
PCT/ EP2007/ 055682 29 The threshold cycle (&) was

The hPeR aapldicRfbmt cortitichsaAPhbibtetRtof ofleV@Erdtionadt 94°C for 1 min
exponenti al phase. ACt being the normalized C

ct
follgwigd f 49 wyelessgompriging grdensaturaiienstgp @élgﬂécvfﬁéglﬁﬁ@n annealing
s SR S S AOMIARGR o SRy croton o

thenoyclityitesctionl, ba,additictial dressionastepap668LC for T hén was performed.

i mmunobl ot results. Gai2, Gai 3 and Gao gene expression
was detected by real-time PCRin CHOKI and CHO S

ckel L ti | e, :
el D (1M S5 ) SOUPEPBGAHE ecrohorei
an@qdurified nes GENE COEAYE B INT (Biot1éri@sThe porifiedrftagrhemtsneere ligated

) i Gi 2 G;a | .71 14.81 15.72 S 7.21
intd 943 V&G §78 4 g the Niodfob inisfurd i yinSlofnda dito TOP 10
comnpPeRINE LBRS uSiKBrLFReohmg®ilQIsatrbgehyes by PCR

anplification using degenerate priners Total RNA was
purified fromculture CHO KI and CHO S cell using

Iri-Re n [ . ' t at al ) t ate..for.
wille, GRERYE bioues PR rebarad, Wba  MMRARs A Hifiiie8lion system
(Eﬁp@i’gl@@ﬁ iﬁ\h@idsdtééﬂi@i RTERER GYERIGA aed dgatodeggesizcadishoresis. The
poéiﬁ\r/]e Ocrlrz)ngs)fa%?tséen clones in CHO-K1 and twelve clones in CHO-S were

sequenced.

The sequences were analysed using the BLAST search. Two different sequences
were identified with high homology to published adenylyl cyclases.

Sequences SEQ ID N° 3 and SEQ ID N° 4 were aligned with known adenylyl cyclase
sequences and analysed with DNASIS Software (Hitachi).

Sequence SEQ ID N° 3 is 89% (29/258 bp) homologous to that of mouse adenylyl
cyclase VI (NM_007405). The homology of the deduced amino acid sequence is 99
% (1/85 aa).

Sequence SEQ ID N° 4 is 90% (27/269 bp) homologous to that of mouse adenylyl
cyclase VII (NM_007406). The homology of the deduced amino acid sequence is

95% (4/80 aa).

(SEQ ID N° 3)
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15

according to the manufacture's instructions. The
degenerate priners (SEQ ID No 1) were designed by
woredochisgl conserved regions of the 9 fam | i esPOf/EPOTESS682
adenylyl cyclase as reported by Richard T. 25 Prenont
(Met hods Enzynol . 238, 116- 327) 5'-CG G CAG CTC GAGAA

Aﬁﬂ@@%ﬁ%ﬁé«%ﬂ&%ﬁ&e&%&%ﬁ%ﬂ@@%@g%ﬁ%wTeCCA

GOASEFATS tﬁ&ﬁbb@@@rﬁ‘bd@éﬁ%&éﬁé@bcmGCAGACTATGCC
PCT/ EP2007/ 055682 30 PCR anplification of the cDNA

AT p6r Tl e A CAGANGAMAGA TAH CARCRAACACBIO TTTCAACAATTTCC

AR B TR TR AT B IR g BT gt eccace

CGBAAGUCACKGTATGACATST GE GIIC R ASCCTTRASGTT R
denaturation step at 94C for 15 s, an annealing step

at 58C for 30 s and an extension step at 68C for 1
(S@agg he conpl etion of the cycling reaction, an
|t|on extension step at 68C for 7 mn was
GA@AAAAMAN@CB@H ECONGCACSINT APECETCCASTAGEGOYCAGCAT

W@@ﬁ%%@%ﬁ%&%&%&%ﬁ%%&%%gATTGGTG

TCHRIEGT CEHGHTCAUCA PEBE ACY BAIREABLAAGRIGREATBBCATCAACAGG

l'igation mxture were trans
CAOIpET e0AACTICETIECRCETTISAGITIAECRIAAACUAT GG LTGTGATT

SR TRRL IR CE R ARG, B Tab Al FraadbitaccaT

cAreR di gestion and agarose gel electrophoresis. The
positive clones, fourteen clones in CHO K1 and twel ve
clones in CHO S were sequenced. 20 The sequences were

d i.ng,.t AST. diff
TaBi% SHBs Re B8 i PaBE A en R cHefof 40 brps in CHOK1 and
CHoHY ¢¢lfsed adenyl yl cycl ases. Sequences SEQ ID No 3 and
SEQ ID No 4 were aligned with known adenylyl cyclase
sequences and anal ysed with DNASI S Software (Hitachi).
Ta?l% %Sequence SEQID No 3 is 89% (29/ 258 bp) honol ogous
hat of nouse adenyl yl

CHO-K1 CHO-S
Number of clone for| 14 12
sequencing
Number of clone | 13 11
containing adenylyl
cyclase isoform VI
sequence
Number of clone | 1 1
containing adenylyl
cyclase isoform VI
sequence
VIVl % (VI %) 1/13 (7%) 1/12 (8%)
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cycl ase VI (NM 007405). The honol ogy of the deduced
am no acid sequence is 99 % (1/85 aa). 30 Sequence
WEBEQ7HEA3MND 4 is 90% (27/ 269 bp) honol ogous to PCEEPIINT/055682
nouse adenylyl cyclase VII éNM_OO7406). The honol ogy
of the deduced amino acid séduence is 95% (4/80 aa).
EQ 1D N 3) WO 2007/ 141341 PCT/ EP2007/ 055682 31
o CAAAACGATAGGCAGCACCTACATGGECTGCCTCTGGGCTAAATGCCA
GCACCTATGATCAGGT GEGECCGT TCCCACATCACTGCCCTGGECAGACTATGCC

ATGAGGCTCATGGAGCAGATGAAACATATCAACGAACACTCTTTCAACAATTTC
Twg isoforms of adenylyl cyclases are expressed in CHO cell line (CHO-K1 & CHO-S)

as BRI AR o Qe e B AT BRel g, R1-R2)

Prédiaghhinant expression of isoform VI in CHO cell line might favour the approach
GAGAAAATAAAAACGAT CGECAGCACCTATATGGECTGCA CAGCAT

usipgaiRftNAdoAmckadswretenuy CrsiageEHordch Testimataiet dgriarskolin but
notsBhibited by aclivaled GIIIeIR o CoANGCT GOATGECATCAACAGS

SuppkeEeng Tiba eI« Cyciast CUGNBDLESEPFEsAGIAT GIGIChGTBAT ¢ells won't
. GCTGGAGTGATTGGA GCCTCAGTATGACATCTGGGGCGACACCGT
inflagnge i qeébP%V%O%@Wﬁ@Ofﬂ-a ative abundance of
adenylyl cyclase isoforns in CHO K1 and CHO S cells.
Table 2 CHO-K1 CHO S Nunber of clone for 14 12
3. AewplificatiampfNiddnytyl of clase NVdl exprédsedion®idOnieldiresdnyPER

cyclase isoform VI sequence

For siRNA (miRNA) constructions, three sets of primers were designed according to
homology study between published mouse (NM_007046) and rat (XM223666)

adenylyl cyclase isoform VIl sequence.

For amplification of the fragment corresponding to 43-805 nt of mouse adenylyl

cyclase isoform VII, primers were as follows (SEQ ID NO:5 and SEQ ID NO:6)
Sense: 5’- ATGCCAGCCAAGGGGCGCTAC-3’ (SEQ ID NO:5)
Anti-sense: 5'- AGATGCTGACATTCTGGTGC-3 (SEQ ID NO:6)

For amplification of the fragment corresponding to 628-1618 nt of mouse adenylyl

cyclase isoform VI, primers were as follows (SEQ ID NO:7 and SEQ ID NO:8)
Sense: 5-CACAAGCACCAGCTGCAGGACGC-3’ (SEQ ID NO:7)
Anti-sense: 5-AGACTTGGAGCAGCAGGGCCT-3 (SEQ ID NO:8)

For amplification of the fragment corresponding to 1685-2816 nt of mouse adenylyl

cyclase isoform VI, primers were as follows (SEQ ID NO:9 and SEQ ID NO:10)
Sense: 5-TGACGAGATGCTGTCAGCCAT-3 (SEQ ID NO:9)
Anti-sense: 5-TGCCAATGGTCTTGATCTTCTCC-3’ (SEQ ID N°:10)

Total RNA was purified from culture CHO-K1 and CHO-S cell using Tri-Reagent
(Sigma). Using total RNA as template for reverse transcriptase, the first-strand cDNA
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Nunber of clone 1 1 containing adenylyl cycl ase
isoformVIl sequence VIINI % (VII % 1/13 (7% 1/12

w@ 3%y 1¥B342007/ 141341 PCT/ EP2007/ 055682 32 Copct/BB100TI055682
Two isoforns of adenylyl cyclases are expressed in CHO
cell line (CHO-KL & CHO-S) 33s reported in the

Waé@we?%&g%%éﬁi\z?&% S?,Bg%'(gﬁeﬁﬁﬁﬁt @&%{5@9@2§% rgpdom hexamers

actSTAIR Y nhdh fuFeS lindihueBons ght favour the approach
usi ng sRNA to knock-down adenylyl cyclase VII which is

stinmul ated by forskolin but not inhibited by

tivated. .G tei u essing the .ad |yl :
PR iR ) MBS o8 PR ol PGl PHGH-Fidbiy DA
polyAfdrasn¢rinhBgmes) In Phyghsdyetd ParkihEgier 2200185 follows: 98°C for 30

Xg{)l i fication of adenylyl cyclase VII_expressed in CHO

seget( cyqlersf BB PARr fB1SesRRA’C ferdihpeeofs £ ok todigs; and 72°C for 10

mith hree sets of priners were designed according to

honol ogy study between published nouse (NM 007046) and
rat (XM23666) 15 adenylyl cyclase isoform Vil

equence. For _anplification of the fragnent ) )
PCEoPF were, i8Qtps B0 I elingrag S EosegRlyFIoFtroRresise purified by

' i and
GRS PE NG b BELnEL. TR Byl Ren sl e o
I D NO5) 20 Anti-sense: 5 - AGATGCTGACATTCTGGIGC- 3
SEQ.ID I\IQ|6_ For anplification of the fragnment
= to 628-1618 nt of nouse adenylyl
cyclase isoformVIiIl, prinmers were as follows (SEQ ID
NO 7 and SEQ I D NO 8) Sense:
POR frggmestoActACCadendircias: isofEg IVIiDenresyondiag to 43-805 nt of

mo@%?%ﬁ?ﬁ?&?%ﬁﬁéﬁ%@ﬁﬁ%ﬁgﬁe nt co; ?eggggdil rE])g Ntobg)

1685-2816 nt of nouse adenylyl cyclase isoformWVil,

I‘__r_arimars were as follows (SEQ ID NO 9 and SEQ I D NGO 10)
(SEQ ID N° 11)

GGCCCCAACCAGGCAAAGCTCTATGAGAAGTACCGCCTCACCAGCCAGCATGG
GCCACTGTTGCTCTTGCTCCTCCTGGTGGCTGTGGCCACCTGCATCGCACTCAT
CATCATCACCTTCAGCCATGAGGATCCCCCCAGACACCAGGCTATCCTGGGCA
CTGCGTTCTTCATGCTGACGCTGTTTGTGGCTCTCTATGTGCTGGTATATGTTGA
GTGCCTGGTGCGGCGATGGCTGTGGGCCTTGGCTCTACTCACCTGGGCCTGCC
TCATGATGCTCGGCTTTGTGCTGGTGTGGGACTCCTGGAAGAATGATGCCTGTG
CGTGGGAGCAGGTGCCTTTCTTCCTGTTCATTGTCTTTGTGGTGTATGCATTACT
GCCCCTCAGCACGAGGGCAGCCATCACAGTGGGGATGGTTTCCACTGTTTCCC
ACCTCCTGATGTTTGGAGCTGTGACAGGAGCCTTCAAGATGTCCGTGTCCGGA
GCACAGCTGGCGCTGCAGCTCCTGGCCAATGCCATTATCCTCCTGGGTGGGAA
CTTCACGGGTGCCTTCCACAAGCACCAGCTGCAGGATGCTTCCCGGGACCTCT
TCATCTACACAGTCAAGTGCATCCAGATCCGCCGGAAGCTGCGTGTGGAGAAG
CGCCAGCAGGAGAACCTGCTGCTTTCGGTGCTCCCAGCTCACATATCCATGGG
CATGAAGCTGGCCATCATTGAGCGCCTCAAAGAGGGTGGTGACCACCGCCACA
TGCCTGACAACAACT

S
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Sense: 5' - TGACGAGATGCTGTCAGCCAT-3" (SEQ ID NGO 9) 30

Anti -sense: 5' - TGCCAATGGICTTGATCTTCTCC-3' (SEQ I D
woR@moN4133pt al RNA was purified from cul ture CHEKLPANT0S5682

CHO S cell using Tri-Reagent (Sigma). Using total RNA

as tenplate for reverse traddcriptase, the

first-stra 007/ 141341 PCT/ EP2007/ 055682
PCRLEBGTRNh BE CHEY SRer T Ere PRI ot Y SO RN GLge- 1618 nt of
mousd d@ﬂ?@/ﬂb%é@%b%mﬁwordi ng to the manufacture's

instructions. PCR anplification of the cDNA was

performed with Phusion High-Fidelity DNA 5 pol ynerase

[ y ) in Thernocycl e Perkin-El nmer 2400 as
(SééllﬁgﬁrsEBSC for 30 sec; 40 cycles of 98C for 10 sec,

CTEHG CATCIACKTAGTZAAGTGEA TRECAGATE CGCCOGANGCTGEGTGTGGAG
roducts were isolated by |ownelti ng ag%rose

AR ABTACARGG TEET Gy T TTOCEBOTERCARAN QAR BTATCCAT
e e S e
ACHTGCOTGHRPAACAALC T BT GRCABCOT CTATAECABEEGEIAYCHAGAATGTCA
O T T ARSNGB A ACAS SRR REGARERAGT CCTCGC
Cqg%é§R@3ﬁ§B$6@$@§$K§$§§K5§K@B*é**@@ﬁ%ﬁﬂ@ﬁ@%@ﬁ@@AGATT
GOAAGINCOAAT G DATAAGEA CGATCAAGROACCAGEIT ANGECIEGTACTACTG

TerBIACECRERCTETE TR ST ELEEACECAT LS CEMALTEE ETaanca

TCECEETAS ACRPCTT FEAEE CORFTANEEACEETCEFSUEECTACAGGAGTG
TCATGATGCT CGGCT TTGT GCTGGT GT GGGACT CCTGGAAGAATGATGCCTGI G

CACH BAECAHEIGIG TECRTATCL ACHIGCRGGASTGETCTRG BCAGRGGTCAT

OIS R AN A A AT AT R BT CE P ATSATR LR TOGCCA

ACAGTATOGA GCUAGERCICA GACELIGEUIC CAGFEC NS ATCACBBEHRGGCGAC
GCACAGCT GECGCTGCAGCT CCTGECCAATGCCCATTATCCTCCTGGGTGEGAA
ACE A CEACRT S PrE ARG GG A GO OGARCERECAGCAG

CGTEREEEA AT AAAAGAEATSRA KT EEME FAEEFEE e e cacccee
CGGAGCCAGCAGCCGCCTCCACCCAGCCATCACCTCCCCAAGCCCAAGGGGG
ATGCAACCCTGAAGATTCGGGCTTCAGTGCGTGTAACGCGCTATCTCGAGTCCT
GGGGGGCAGCACGGCCCTTCGCACACCTCAACCACCGGGAGAGTGTGAGCAG
CAGCGAGACCCCCAGTCCCACTGGACAGAGGCCAAAAGCCACTCCTCTGCGCC
GACACCGTGCCATTGACAGGAGTACATCCCCCAAGGGGCGCTTGGAGGATGAC
TGTGATGACGAGATGCTCTCGGCCAT

PCR fragment of CHO adenylyl cyclase isoform VIl corresponding to 1685-2816 of

mouse adenylyl cyclase isoform VI

(SEQ ID N° 13)
CCTGCTGCTCCAAGTCCGATGACTTCCACACCTTTGGTCCCATCTTCCTGGAGA
AGGGCTTTGAGCGTGAGTATCGCCTGGTGCCTATCCCCCGGGCTCGCTACGAC
TTTGCCTGTGCCAGCCTTGTCTTCATCTGCATCCTGCTTGTCCACCTTCTTGTGA
TGCCCAGGATGGCCACTCTGGGCGTGTCCTTTGGACTGGTGGCCTGCCTGCTG
GGGCTGGTGCTGAGTTTCTGCTTTGCTACTGAGTTCTCAAGGTGCTTTCCAGCC
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CGCCAGCAGGAGAACCTGCTGCTTTCGGT GCTCCCAGCTCACATATCCATGGG
WE20DGANGOT GGCCAT CATTGAGCGCCT CAAAGAGGGT GGT GACCABTIELACAH0 55682

TGCCTGACAACAACT WD 2007/ 141341 PCT/ EP2007/ 055682 34

PCR fragnent of CHO adenyl yB3cycl ase isoform Vi |

CEARPIRAC IR ACGE RS A che TR GBAUREXAGCecaiaeTeAs

G@W@&TW MEBPABSEIRETENETCFFEICRIEATCAA
GGAGAACCT GCT GCT TT GCT CCCAGCT CACATATCCAT

AGSACOATGAGACAA
AC;NECTGCAGCTGCATCCTGGGCTTCATCTCGTGCTCCGTTTTCCTGCGGATGA

R R SREIST  roacr
CCAAGGAGCTGGT GGT GGTACT CAACGAGCT GT T CGGGAAATTTGACCAGATT

Wﬂ@@@@@ﬁ%@@WKﬁQCTGCTG

AGH@ECACRIGECHEIGSSTATIZCT GUBTBETGEATERETRCACKITCAGCCA
%W@FM%&W@X%WGTTTAG

ASRHGA
CATGTIGAECTCTATTAGASACEATGASICTEACCIRNGCTEGIGAT CGACITET GGAAG

AGRRET T CRREARREASCRATEKEE RS CARRCAKIEERS AT E Y sanccac

CT@@@@@@@%@W&M@@%@%@@%@@W@GGCGAC
GCACGGCCCT TCGCACACCT CAACCACCGGGAGAGT GT GAGCA

AA@@GQ&W@G&MWM@W @ﬁ@T’Gﬂf@T@ATGTTT

CCHRET e AR I et ACAC SR P aATE I R Amacn

Gsi%g @%%T@FM@SET@QWGM%AW CATPCONCWTTPIGACGAGCTG
- o
CT

The sequences SEQ ID N° 11, SEQ ID N° 12 and SEQ ID N° 13 were aligned with
known adenylyl cyclase sequences and analysed with DNASIS Software (Hitachi)
and used as the templates for siRNA(mMiRNA) design.

4. miRNA design

Using the Invitrogen BLOCK-T™ RNAi Designer, eight miRNAs (SEQ ID N° 14 to 21)
were synthesized and cloned into pcDNAG.2-GW/miR vector (Invitrogen). Figure 2

shows an example of the construction.

In order to demonstrate reduction of the target RNA, CHO-K1 cells were transfected

with an appropriate vector.

The miRNA targeted sequences for knock-downing CHO- adenylyl cyclase isoform
VII (noted ACVII_miR_NNN) are as follows:



nouse adenylyl cyclase isoformVil (SEQID N 13) 30
CCTGCTGCTCCAAGT CCGATGACTTCCACACCTTTGGTCCCATCTTCCTGGAGA
WORABBETATBIGAGCGT GAGT AT CGCCTGGT GCCTAT CCCCCGGECT QeI ARXBAITN 55682
TTTGCCTGTGCCAGCCTTGTCT TCATC'E (6BCATCCT GCTTGICCACCTTCTTGIG

ACHERTRCT 621 ARGl CERe ARG TCT GRRAIRET FReicacoe

WD 2007/ 141341 PCT/ EP2007/ 055682 35

CGAGGTACACT CCAGGCCAT CTCGGAGAGT GTGGAGACACAGCCCCt GCTCAG
ACHBTATBC?20GCTT RS CETAAET GIT BEIAGOSE ACT GASEQTTTESCABEATCAA

CATGCCACT GATGCT TAGCCCAGGCCCAGAGT GGCCAGGAGGCAATGAGACAA

GCTCGCTGECTGCAAGGAATAGAGT TGGAAT CCCGT GTGAGCTCCTCCTGTACT
ACYIl_miR_456 : TGACAGGACTTCAAGATGT (SEQ ID N° 16

ACACCTGCAGCTGCATCCTGRACT TCATCTCGTGCTCCGT TTTCCT TGA

GCCTGGAACTGAAGGCCCTGCTGCTGACAGI GECCTTGGTGECTTACCTGCTG

AR A R R R B e con IR N

CACCCTTGCTCTGEGGEGCT CAGGT GACT GCCTCCTCCCCTGGCAGATGTTTAG
ACK MBS TASRARREG AREAG T AGT caTEBR B RN 8bcacec

A
CATCTTGCTGTCTAGACAGAT TGACTACTATTGCCGCTTGGATTGTCTGTGGAA

ACEIl_miR_1071 : AAAGAAGGTGGAGTGCCTT  (SEQ ID N° 19)
AAGAAGT TCAAGAAAGAGCAT GAGGAGT TTGAAACAAT GGAGAAT GT GAACCGC
CTCCTCCTGGAAAAT GTTCTGOCAGCGCAT GTGGCT GCCCACT TCATTGGOGAC

AO%@@@QQ@T AT TECNEENAORCCTAC AACT @ EOODNSPATCTTT
CGGTTCCGGACTTCAAAGTGTTCTACACTGAGTGCGATGTCAACAAAGAA

ACH R 2R AR A RRATAER | btD Mg 60 1 o

No 13 were aligned with 20 known adenylyl cycl ase

sequences and. anal ysed with DNASI S Softvvare (Hi tachi)
ptificatipngl WHCH SURPIESS the eXIESSIRRIL aqi.eeylrvhcvqlase VIlin

CHB Iggﬁ-\s desi gn

Transfection

CHO-K1 cells were plated in a 6 wells plate, 500 000 cells per well. 24 hours after
plating, the cells were washed by serum-free DMEM medium. The ratio between
mMiRNA and Lipofectamine 2000 for constructing miRNA/lipid complex was 1:2.5. The
quantity of miRNA used for transfection was 1.0 ug per well for each construct and
mMiRNA negative control prepared from Block-iT Pol Il miRNAi kit (invitrogen). 6 hours
after transfection, the medium was changed to DMEM with 5% dialysed serum. 48
hours later, total RNA was prepared using TriReagent (Sigma). cDNA was
synthesized by RT-PCR kit (Clontech).

Using conventional polymerase chain reaction to quantify adenylyl cyclase VII
messenger RNA in the cultured cells treated by miRNAs.
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25 Using the Invitrogen BLOCK-i TTM RNAi Desi gner,

eight mRNAs (SEQ ID No 14 to 21) were synthesized
waea7akicmed i nto pcDNA6. 2- GV nmi R vector (| nvi t POGEPY0N7/055682

Figure 2 shows an exanple of the construction. In

order to denonstrate reduct| 3dn of the target RNA,

cel | retra_nsf propriate
Figice 1 SRR FRPERE et SIS cofudebanty wiRNASCRS Bhfrptgession of
ad&E@(I @@Pe@é' \YI'I b9%l%§rés%o<ﬁﬁélﬁ‘ Re&Adtion ) at 48 hours after transient
are as [ ows: WD 2007/ 14134
transfeptgmmﬂl—@%‘ezellsanﬂ@bmmmmolqg;es of CHO- K1 cells transfected by
TTCA SEQID N 14) ACVII _m R 220 :
%ﬁ%@ésm IDN15) 5 ACVI|_niR 456 :
TGACAGGACTTCAAGATGT (SEQ ID N 16) ACVI1_nmi R 553 :

TATGATGTGGTCCCATGAT (SEQ ID N 17)  ACVII_miR 619 : _
FignredacatitAscET suppessive ¢ifsa of glifferent AdANASOR the7axpression of

.R,2102 :
o AR PRRRER (R Rr oot MasP P R 2260 -
AGCACTGACCAACAGTACA (SEQ ID N 21) 5. Identification of
m RNA whi ch suppress the expression of adenylyl
Copglisiofe Vi1 in CHO cells. 20 Transfection CHO K1
cells were plated in a 6 wells plate, 500 000 cells
per well. 24 hours after plating, the cells were
1: meRNAd1 BY irddbitsrmiore ¢hadivVEMnetiexpresTibe of atdenylybtyelase VIl in CHO-

pofe tam.ne 200Q for constructing
K1rﬁeﬁﬁlﬁﬂf§r g?tﬁ‘%%ﬁ Eenglgat Hansiectiofhe o5 quantity of
2: Nb%lﬂé@fq %QFpHd?léf&ﬁérbﬁae Wswde® tHO cBRY tréBitdd bPmiRNA 173 or
each construct an m RNA negative control prepared
negative BIRNA-HaE agn obsafv@NAI kit (invitrogen). 6 hours
after transfection, the nmedi umwas changed to DVEM
wth 5%di al ysed serum 48 hours later, total RNA was
6. GAPasigAyusi ng Tri Reagent (Signma). cDNA was
synthesi zed by RT-PCR kit (Cd ontech). 30

cAMP measurements on CHO-K1 cells that stably expressed the human muscarinic
M4 or the human dopamine D4.4 receptor were performed via the HTRF
(homogeneous time-resolved fluorescence) technology (CIS Bio, France). The
principle of these cAMP assays is based on a competition between cAMP produced
by cells and cAMP-XL665 conjugate for the binding with monoclonal anti-cAMP-
cryptate conjugate. The HTRF® conjugates are prepared in lysis buffer so that the

cell lysis and the detection step can be performed simultaneously.

Preparation _of cells _and compounds. CHO-K1 stably expressing the human

muscarinic M4 or the human dopamine D4.4 receptor were cultured under standard
conditions. Cells were harvested by EDTA, washed once in phosphate buffered
saline and resuspended in assay buffer (HBSS containing 0.1% glucose and 0.5 mM
IBMX). The cells were dispensed into a black 96 half-well plate at a cell density of
10,000 — 15,000 cells. After incubation for 30 min at room temperature or at 37°C, an
equal volume of assay buffer containing forskolin, then acetylcholine or quimpirole
was added to the cells. After incubation for 30 min at room temperature or 37°C,
cAMP detection was performed following the protocol described above. The plate
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Usi ng conventional polynerase chain reaction to

guantify adenylyl cyclase VII nessenger RNA in the
wae@eovassdl cel | s treated by mi RNAs. WO 2007/ 14 1Bd1W/EP2007/055682

PCT/ EP2007/ 055682 37 Fi gure 3 shows the suppressive

effect of different ni RNAs 88 the expreSS| on of

waB e bdied 7 BT more, ot o, ﬁ%ﬂ?r@ﬁ?mwa 2hille G e measured on a
RUBYR (BRIG S aBishr R i Aol POl

transf ect ed by mR 3 and control mRNA. 5 Figure
4 confirnms the suppresswe effect of different m RNAs

Exgg.i hﬁl ?xgrgﬁéi on of adenylyl cyclase VIl by using
cence mcroscopy. Conclusion: 10 1:
m RNA 173 inhibits nore than % of expression of
To o JRERAWS H&ﬁcl%@@u@!qn i of @WPKg roge| fellsaf F%lfs MHeico J1agvested  and

res%gpéﬁ@ﬁgl i g??@gﬁﬁﬁ&t '\féﬁ‘}/ Wé ch%eﬁer hid 688LIIs wgrebglated in a 96-

rence be the c I's treate
weth fRit&. BEsiabdilutiesof \agomsRNADbaamh@nr dpseeplethe ) Meré. added and

incGPals k10 ceb BT BRI SA T TS OBk cOn 477 were

adG’é’dPaéHdWmeDﬁla‘ﬂe WRESREMateBrR FreC! oF Medmiiies. hﬁfté’F@l ind¥ction, the
(honogeneous tinme-resol ved fl uorescence) technol ogy

asgayl ISagients weemadded aheuplineddn feeassay prosedurVP assays
is based on a conpetition between cAMP produced by
cell s and cAMP- XL665 conjugate for the binding with

Forheopl ocngHGRRY i cehiAie- (DX ¥tabRt ttarkstattegan CHOhe! hEFBFdem)lme) 0.7uM
conjugates _are prepared in lysis buffer so that the

of NKH47/yandsFansfolimwese tged voi twithdd ubeopBPparmingl
si mul taneousl y. 25 Preparation of cells and conpounds.
CHO K1 stably expressing the human nuscarinic M4 or
Fot the dipha2c dapid0i S eeDiind (alpha@castabgriarstddted adCHQIS host cell line)

waga Rt ondf\ﬂpcpfdgghlﬁlﬁ Lol g ol 1675t 8% QWitholt or with 1uM of
Epinephrine

Results:

a) The EC50 values for acetylcholine or quimpirole were calculated from the dose
response curves by Hill as shown in figure 5. CHO-K1 cells were exposed to
increasing concentrations of acetylcholine or quimpirole ranging from 0,01 nM to 10
MM in the presence of 30 uM forskolin.

b) Functional assay based on the measurement of cAMP by HTRF (Cisbio) was
performed in order to compare the effect of Oxotremorine on the production of cAMP
induced by Forskolin in two cell lines (M4/CHO & M4/CHO/miRNA).

Figure 6 illustrates the dose dependent signal in response to Forskolin.

More than 85 % of inhibition of Forskolin stimulated cAMP production by 1uM of
Oxotremorine in M4/CHO/mMIRNA cell line was obtained. The inhibitory potency of



10

saline and resuspended in assay buffer (HBSS

containing 0.1% glucose and 0.5 mM 30 IBMX). The cells
wowroe/1dizspensed into a bl ack 96 hal f-wel | pl atBCHEPR07/055682

cell density of 10,000 - 15 OOO cells. After

i ncubation for 30 mn at rogd tenperature or at 37C,

OxPfer it At nbPrekain, TEtRRT coMP © RidtdieBd ngeRngs ' 25-30% as
cofPhi toAhEqEsUIREURM ATHEAKIBRHD Beﬁ’é KRB TaL4HiS:

37C, CcAMP detection was perfornmed followng t
pr ot ocol descri bed above. The plate WO 2007/ 141341

o) B RIS S eeang T4 d" Rfk2eogs i Do ateBisS ot fexposed to

inctdAdind-abh esrtrstlongi ¢fsligdndee réspreetiveld ddpmmécepm@phnne histamine
reader. Experinental conditions 5 To neasure th

ang depaptine rarging A O:Ghnbeiq 10 La&In Bﬂ%f@é%ﬁ@@é@@e@l\ﬂ forskolin or
pended wi th HBSS Buffer. Varying
10 MS‘&@?‘Z? ons of cells were plated in a 96- well
plate. Serial dilutions of agonists (Dopam ne or

pi nephri ne) were added and ipncubated for ro
F'%%ae'ﬁ%t{ﬁtssm [ifgrenee in gosm@@@aﬁﬁﬂt %'Q”RINHW?P%% o Forskolin
or WkHpd¢led, and the plate was incubated at 37C for 10
m nutes. After cell induction, the assay reagents
Onwiree Delodl erd castoo atablp ek prassdie i <HH4Q-Kt acoedalpha Borretaptor stably

D4 - Ck (IR D4 stably transfected
oxqgsreLil L) NEHAT SRS Ridiaatr ST ST SHEN hARRmHOtn at 1M
of é?@ﬁist’"ﬂﬂé 05e \Wf NV 72 uﬁ@t’é@cﬁ oPIRBRBIE ehRaf@Sd tHEECAMP production
al pha2c - CHO S cell line (alpha 2c stably transfected
inhiibitltm-lqpiép RO8%).cel | line) was incubate with 5pM of
NKH477 and Forskolin 10' at 37C wthout or with 1 pM
of Epi nephrine 20 Results: a) The EC50 val ues for
acetylcholine or quinpirole were calculated fromthe
dose response curves by H Il as shown in figure 5.
CHO K1 cells were exposed to increasing
concentrations of acetylcholine or quinpirole ranging
fromO0,01 nMto 10 25 pMin the presence of 30 pM
forskolin. b) Functional assay based on the
measur enent of cAMP by HTRF (G sbio) was
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performed in order to conpare the effect of

Oxotrenorine on the production of cAMP i nduced by
wao-ergheisen in two cell lines (M4/ CHO & M4/ CHO PaREEN0N7/055682

30 Figure 6 illustrates the dose dependent signal in

response to Forskolin. Mre4Phan 85 % of inhibition of

Forskolin stinmul ated cAMP %ggggﬁ%ion by 1pM of

Oxotrenorine in M4/ CHO m R i ne was obt ai ned.

The inhibitory potency of WD 2007/ 141341

PCT/ EP2007/ 055682 39 Oxotrenorine on Forskolin

i nduced cAMP production increases 25-30% as conpared

o_the sults sho ip-the wld cel |l s _expressi.n L
1. bl €35 5Tt PRl o b B e oindB RSB an in vito
as¢®y BasEdB® JAMR IS MYEiURatey N8sEHcbOplel rebspteRseXressed in a cell
concentrations of |igands, respectively dopam ne,

coppripagrhe stepsefst ani ne  and dopani ne rangi ng from 0, 01
10 I, t er i r
1, 3% D 05T 55, B PSS B cvs

dose depisofdeimis whighareiimvolespimte inodEatiskalfithe idtbacaliular cAMP
N KH-477. On the D4.4 receptor stably expressed in
CHO K1 alf¥elgl pha 2c receptor stably ~expressed in

CHO, 7 i ' j :

1R B ByREesy et T PRI (v sumuttea by
i nst ead fofskatinskolNiKHeftvaresed sehsitice\Me priotition i loyy Gai relative to
i nhi biti t 09%).. 0¢{,141341 .

PCT! EP20tR B EsEoR sl (00 SURTiategdhy fajskolin or NKH-477 bu
screeni ngot defiitivilty iMlibRibn 15/ 6t ihnGid SéleckRnpaunds

using an in vitro 5 assay based on cAMP |evel s

mod(€)at eePgCiBg saidprell wikc Eyskolin ex MEd<ledd and e ¢estl compound;
conpri Si ﬁhthe steps of: (a) optionally identifying,
in a sel ed cell, the Gai and adenylyl cyclase

I sofd)r msmeakain@icAMMPVeVeIs debiltibg Srar oraddtiviy Sdidt feet compound
intracel lular cAMP |evels, 10 (b) favouring the

i nf | uencwitbsaighesllyl yI cycl ase isofornm(s) (A)
stinmul ated by
2. The method according to claim 1, wherein step b) is achieved by contacting said

cell with NKH-477.

3. The method according to claim 1 or 2, wherein favouring the influence of adenylyl
cyclase isoform(s) (A) stimulated by forskolin or NKH-477 and sensitive to inhibition
by Gai relative to adenylyl cyclase isoform(s) (B) sensitive to forskolin or NKH-477
but not sensitive to inhibition by Gai is achieved by specifically inactivating the
adenylyl cyclase isoform(s) stimulated by forskolin or NKH-477 but not sensitive to

inhibition by Gai protein.

4. The method according to claim 3, wherein said inactivation is obtained by
downregulating the expression of said adenylyl cyclase isoform(s) (B) stimulated by
forskolin or NKH-477 but not sensitive to inhibition by Gai protein.
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forskolin or NKH 477 and sensitive to inhibition by

Gai relative to adenylyl cyclase isoforn(s) (B)
wariomabasted by forskolin or NKH 477 but not SPEIFEP100B055682

to inhibition by Gai in said selected cell, (c)

contacting said cell with fddskolin or NKH-477 and a

5. THRUPEI PROArHICh A Bt s Hard Bernd cisouiv EVGBeR isoform(s) (8)
stlrﬁala@ed? Bk/ forskolirl BE N'KEH hod e Bk Qéﬁ‘ﬁtl\'}@t&lnﬁﬁﬁldn bWﬂ?cil%dbressed in

step b) is achieved by contacting said
saiNigelertad cgll amhdovptagdated byrshacific BNAI.aj m 1 or 2,
wherein favouring the influence of adenylyl cyclase
isoform(s) (A) stinulated by forskolin or NKH 477 and
6. FRE Phdthy@ atbeordiny i dlaien5, Wiekein shRl Gidcife RNARARNEDYdific miIRNA.
cyclase isoforn(s) (B) sensitive to forskolin or
NKH- 477 25 but not sensitive to inhibition by Gai is
[ [ [ n
£ %gl @ég%log)é %@?{r\é tgaélé gf e %gﬁ} or sl?tgpﬁwy §ﬂ\é}¥4\% isoform is
kn@&l@d%wsevwsinglepédvﬁc mrmNm tion by Gai protein.
The nmet hod according to claim3, wherein said
i nactivation is obtained by 30 downregul ating the
I [
8. b iy o B e IS I TS Edaillestod cellis @
eukaryoth cell Betmte@frﬁm apanmuanwallzmalyeasBden or an established cell

in, SEGREAPAMAT Rasn Y IS0 ate Hes P o)

stinmul ated by forskolin or NKH 477 but not sensitive

to inhibition by Gai expressed in said selected cell
9. dhe metmcegotardwy sy copvcld f wbermisaidb seleciie catindde CHO-K1 or

C*@ggﬁﬂ I&’ﬂ?nt o claimb5, wherein said specific RNA are

7. The nethod according to claim®,
V\,her ein the adenyl yl cyclase VIl isoformis
nocked- down by using specific m RNA. 10 8 The nethod
10a$ﬁ%ﬂﬂ$th9dta§°8iﬂlngﬁ@ By eneichslaimt b9y wherkeipgngagiegnent of CAMP

o8 LRt Laneo i Sl By RELR S LT qromoo v

technolgied esihg dedd oot é‘st-lﬂhd)rielseemcé-ﬁlﬂulmme&ewcet he insect
SF9 lines. 9. The nethod according to claim8, wherein
said selected cell is the CHO K1 or

11. An assay system or kit for measuring the modulation of cAMP levels by test
compounds that specifically interact with and modulate the activity of a cellular
receptor, said assay system or kit comprising cells which mainly express adenylyl
cyclase isoform(s) (A) stimulated by forskolin or NKH-477 and sensitive to inhibition
by Gai.

12. The assay system or kit according to claim 11, wherein said cell stably co-
express i) nucleic acid sequences which code for a specific Gai protein or a specific
adenylyl cyclase isoform(s) (A) stimulated by forskolin or NKH-477 and sensitive to
inhibition by Ga i protein (ii) and specific miRNA that target adenylyl cyclase
transcripts coding for adenylyl cyclase isoform(s) (B) stimulated by forskolin or NKH-
477 and not sensitive to inhibition by Gai protein.
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15 CHO- S cell line. 10. The nethod according to any
one of claim 1-9, wherein nmeasurenment of cAMP |evels

wo emalisizmg from contacting said test conmpound PET/RPRAT/AE5682
cell is perforned via technologies using read out as
fluorescence or |uninescencé? 20 11. An assay system

137 B {oCorati Aol (4Rl T ISP HeAbi Gt CYRTERSI POt adenyly

cydBSBI6rmi B8 (AT Stiulate@ToyafofSHdIiH! G NKFHRSEP W, séiRite to Gai and
assay systemor kit conprising cells which mainly

adexylylesyclasedagiogin(s o) | siseulatedtloy farsholinr NKHT dead nei sensitive

to (5 3fperelpy e e E PSR DA Y baB i Gk Bl et frskoiin or
NKHL47 "agedghsiivietto @dilis $4\aur¥d eslati@x By BRsSinfllieeebadenylyl cyclase
aci d sequences which code for a specific Gai protein

isofprmys sptuleied byireakolin ocKHa4 &7 rBdMet AERSitiyerjo Gai.
stinmul ated by forskolin or NKH- 477 and sensitive to 30
inhibition by Ga i protein (ii) and specific m RNA
141 grma ltenlrogmin?wteogll yaicfcosdt@;te cl?mmrwm&éngﬂipngséim of adenylyl
adeny C ase jsaoforn{s st t y . .
cyqlmw&s%‘wé? (ﬁi@tmgqteg%y ﬁe%ﬁgwasqr{'ﬁk%-f%? e BeRgibye to Gai is
uplké?u%zéd protein. WD 2007/141341 PCT/ EP2007/ 055682 42
13. reconbi nant cell engineered froma sel ected cell
expressi ng both adenylyl cyclase isoforn(s) (A
stinmul ated by, forskolin o KH- 477 gnd sensitive t :
152h® Shepribindiy ol scoerduila Sl siitred Sl Soifrsgysororms)
(B) Sinsiatddbyfor Yo NRAUTOANG RBEsémaiBve {0PGERAre inactivated.
wherein the influence of adenylyl cyclase isofornm(s)

stinmulated by forskolin or 5 NKH- 477 and sensitive to

y is favo d | ati Ve the. i nf e.of, adenyl .
16 ek ot 88T o6 € p2bbtdind do i) oo ERERIR 0f “JaRe ) goding for
adémdyingfclanBbfdriis) stikralated by foRskolie @@ MIKA4T7 aadInot sensitive to
according to claim 13, wherein expression of adenylyl

Go¢ pee deletedof orm(s) (A) stinulated by forskolin or
NKH 477 and sensitive to Gai is 10 upregul ated. 15.
The reconbi nant cell according to claim 14, wherein
17 atlkayeydmbinainasell iazscdatimg $) clifl) 16t whadeit ¢tk Bypression of adenylyl

forskolin o KH- 477 and not sensiti Gaj are . .
cyqlase Oera) (Bstraularby duskimanNKEEAY? ateonaisapsitiye to Gai is

dowhAigiidd byheKai.n the gene(s) coding for

18. The recombinant cell according to claim 17, wherein said cell is stably
transformed with a recombinant DNA vector comprising (i) engineered pre-miRNA
primary transcripts, and ii) nucleic acid sequences which code for a specific Gai
protein or a specific adenylyl cyclase isoform(s) stimulated by forskolin or NKH-477
and sensitive to inhibition by Gai protein, stably co-expressed in said recombinant

cell.

19. The recombinant cell according to claim 18, which is engineered to co-express a
specific adenylyl cyclase isoform(s) (A) stimulated by forskolin or NKH-477 and
sensitive to inhibition by Gai protein and specific miRNA that target adenylyl cyclase
transcripts coding for adenylyl cyclase isoform(s) (B) stimulated by forskolin or NKH-
477 and not sensitive to inhibition by Gai protein.
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adenylyl cycl ase isoforn(s) stinulated by forskolin or
NKH 477 and not sensitive to Gai are deleted. 17. The
wo ewonizmant cell according to claim 16, wher ePCI/EP®07/055682
expression of adenylyl 20 cyclase isoforn(s) (B)
stiml ated by forskolin or ﬂﬁH—477 and not sensitive
to Gai is downregulated by RNAi. 18. The reconbi nant
cell according to claim17, wherein said cell is
20 SRR YecdnBRSHOCBR thotokding toeaRPMAY: Ebithe/8Gt &8 19, which is a
conprising (i) engineered pre-miRNA 25 primary
mammabar cell.s, and ii) nucleic acid sequences which code
for a specific Gai protein or a specific adenylyl
cycl ase isofornm(s) stimulated by forskolin or NKH 477
21 aNide Bsdvphibindet ddll Adtording itoBldy ZRiwHERischd THO ablie.
co-expressed in said reconbinant «cell. 30 19. The
reconbi nant cell according to claim 18, which is

epgi e - - i £ I cbas
22 RY0EE BeldpBRRRLLER3S SR I o SR £ED 158 ol for
screenigt idemtifying bhiblettion pbienGal ligaralsafrGiadwlipigae radeptors.

m RNA that target adenylyl cyclase transcripts coding

for adenylyl cyclase isoform(s) (B) stinulated by

f j 7 i44 O whahhiRi i
23, Pheesel TRt Ot O Ttin, SRR P57 sLEg g Betls are e
defated iflenyopeofivlaiest 121 according to any one of
claims 13 to 19, which is a mammlian cell. 5 21. The
reconbi nant cell according to claim?20, which is a CHO
cell line. 22. A use of a reconbinant cell as defined
in any one clainms 13 to 21, as a tool for screening,
identifying or selecting potential |igands of
G -coupl ed receptors. 10 23. The assay systemor kit
as defined in claim1ll or 12, wherein said cells are
as defined in anyone of clains 13-21.



