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F. Hof f mann-La Roche AG CH 4070 Basle, Swtzerl and
Nucl eoti des play an inportant role in the signa
transducti.on of a cell. FoFléxaane, t he nucl eoti de
CAMP i s i nRH&fanh-LARSIHENAG, CHI8T0 Baisiy) SHitzerland
G protein- coupled receptors (GPCRs). GPCRs formthe

| argest class of pharnaceutical drug targets. In order
to test 5 the activity of potential new nedicines on
GPCRs in drug discovery, assays are needed which

nmoni tor the function of the receptors in their
cellular environnment. For high throughput screening,
very early in the drug di scovery process, these
functional assays need to be sinple with a | ow nunber
of steps, sensitive to detect mnute effects of early
conpounds and they need to conprise a robust readout
to 10 be applied in an automated fashi on. Functiona

ass amd@t.a@?% &R Tnpertast m@:rh}’le%lﬁl tripRdOtticieePa¢ell. For

nesse ) ectl activation,s

Erampis dhe Grcleglius AN i fyol el Snd SlorkBlragi s o B-protein-
cyapled redeptosd (GPCR3Qphosphat e (cAI\/P) f or med upon

nodul ati on of the adenylyl cyclase activity. An

oacay S RREIRRIG ool vEpe e PR) 1108, jporder totest

thesadtivity of Potentiad sewonedicingseon GRERe §rdvgediseanrivi assays are
ALEEEd Phicl mbhRaEeR tﬁhcﬁ‘m of fl@']’erc;@ forQiH meq’r%éiﬁhlar environment.

Blote hnolo 2005, 16 qrﬁ kits are
9\%‘ ﬁﬁ@e@&&al"@ﬂ/ ey ether Ugt‘?ﬁ@%’ﬁ@é@l’ﬂcess these
fmahams@ww«aée&g @&sm‘ml@ withisalow aumebet eﬁéue@g séditive to detect
indire ing rece
Sistoietiechrol 4 SERBERNIE and P hER I SaBRRR piopush readout to
bs apatied inan tlimatedrfashiog. f act that conj ugates with

~ cCAMP derivates designed by nodification of the

nuc! LARARMATEXSANERE EERs it ESEAH BT R ARIYT Ycod

fl uorop does not que

me@%@%@@!ecy@sm@e@m@ the @ﬁyaﬁp@ﬁﬁe qfile regagior. Such a second
mbggeﬁg‘ér rﬂBléc[llé/i'stdy@hé@HBﬁgslﬁéfm&%;ﬂfdslpﬁﬁte @ARP) forhed upon
BRAIETIP ghe cOrpr IS ARVBT A oo foRBierory avallable,
Mhetlmaﬂ etsisayﬂd‘tademt deteanmineubiedei iof celular cAMP based on
fluorescence or chemiluminescence readout is given by W. Thomsen et al.
(Current Opinion in Biotechnology 2005, 16, 655-665).

These Kits are time-consuming and complex. Therefore, the present
invention provides a simple assay for detecting cAMP and its use for indirectly
detecting receptor activity and for screening of ligands.

This invention is based on the surprising fact that conjugates with cAMP
derivates designed by modification of the nucleobase may quench the
fluorescence emission of a fluorophore while cAMP does not quench the
fluorophore.

Therefore, the present invention provides an in vitro method for detecting
cAMP in a mixture comprising a) contacting a mixture comprising cAMP with a

~ complex of a tracer and a dequencher, wherein the tracer is a fluorophore
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covalently linked to a cAMP quencher, and b)
measuring the change in fluorescence. Surprisingly,
the assay nmay al so be used to detect cGW in a

m xture. Unlike cAMP has cGW ‘quenchi ng capabilities,

Rigivarptly | ;hﬂe@t&amqu%henepfanabout 1 mM 5 and
ove. | ul ar CGWP concentrati ons are

(BReaSHring t %ﬁ& ?Hﬁ‘één HHOLESGRAGE- or ders of magni t ude

| below 1 mM Therefore, the present invention provides

an i Burptisinglypthecasdayrmdp bistt bergsed fVeteict eGMIP irha dnixture. Unlike

Aﬁjyrhgrs%% qye?%hg'? cgq%%tbﬂﬁfegpglétaﬁ&ﬁgrcgwggg Ltich BPabout 1mM
@@dl&h@b@e Howsiver, aiefiutaneGMBooncestratidi® ddeussuglizan the range of
%@V@Ja?BFdéfs'o'f ﬂ@.&eew&w encher, and b) neasuring

t he change uorescence referably, the neasured
chan of th fl uorescence is conpared with

a
cont ' Gerefete ?Q% REGSANT fAKENEEN prayidag apdn Vi mefhqdfor detecting
AR beCGIMRth ammtre @bmpHsingea) d:@lﬁacﬂrfg AmBixtLRE Womprising cAMP

pDBEME P LR ol dfabh T § RUBRENGE SieBripe racer s 2

WUquphmeJ cevalenﬂlwhrdeadakuta cAMPbyuercher and ) neeasteing the change

ﬁﬁ:&r@§ceﬁt,% | culture supernat ants, bi ol ogi cal fluids
as serum plasm, urine, bronchl al lavage fluid,

sput m_ bi gpsjes |ike cerebrosp| nal fluid. The term
'nucPEeferakly, the rasasiired shapge enihe funrssreneryisccompared with a

BoStreIOPAS @ontobiiagbe a 2tariAd e0Re( Wit prédefRedUmount of
threeE%TP) phosphate groups. There are five

%IPQ ses: Adenine (A), Uacil (U, Thymne (T),
Guanine (G and Cytosine (C). The sugar is either a .
ri bo$ke terma“robduney réfers® ) or Moee sebstahcgs hiixed together in such a

\Wrﬁg 'tﬁ%t‘éé@l reh&lifis Enkﬁa%ﬁi Glih%oﬁ'liiﬁﬁre' IHFI‘#aeg rbutt Iibenot restricted to

roup
@@lhlwéaiﬂs g@lggwmmﬁmm@taats@wlmwaai fhrids su@ asserum plasma,
?mrwqdraﬁ@mamaeége (85 %gauﬁﬁ%.bﬁsgéwké %éhé%r Np@“%' f1iGia OVP

CyC | C , CyC | C
ooy olfie i, @a@t@'%éeﬁ% Oéna&?cﬁ &% %%ﬂ'reafm a nuisleohase, a sugar,
anpcbané (MR, fwaid@Ppiwoiheee §EE) phodpimtagseyps. Tihergueafiier
ﬁ&clé‘&‘%&s%\éaA%Bhin‘é (AL RS Thdmire 6 Blhfe @) aid Ytosine (c).

e sugar is either a ribose or a desoxyribose (d).

The term “cyclic nucleotide” refers to a nucleotide in which the phosphate
group is bonded to two of the sugar's hydroxyl groups, forming a cyclical or ring
structure. These include cyclic AMP (cAMP), cyclic CMP (cCMP), cyclic TMP

(cTMP), cyclic UMP (cUMP) and cyclic GMP (cGMP).

The term “cAMP quencher” as used herein refers to a derivate of cAMP
which is able to quench the fluorophore used in the assay. The quencher is
covalently linked to said fluorophore. The cAMP quencher is a derivate of cAMP
whereby the nucleobase is substituted with an electron donor. The position of the
nuclecbase for a substitution is position 2 or 8 as shown in Figure 11B. Preferred
derivates of cAMP are 2-(6-Aminohexyl)amino-cAMP (2-AHA-CAMP), 8-(6-

* Aminohexyl)amino-cAMP (8-AHA-cAMP), 8- (8- Amino- 3, 6- dioxaoctylamino)-
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wher eby the nucl eobase is substituted with an el ectron
donor. The position of the nucleobase for a
substitution is position 2 or 8 as shown in Figure 11
B. Preferred derivates of cAMP are

oK BRSNS By RN Koo My B-(Eiescaptobutyithio)-

cAMRI{SMBICCANMEY Tibg mdst m@Mﬁeﬁ&ineN\/E%HA-CAMP
8 Hydr oxy- cAMP ( 8- ()—l-cAI\/P) 8- (4 Mer capt obut yl t hi 0) -

'\ﬂ'&é ?%ﬁ%@oreﬁé?? uor op or 1 &lié %q?lﬂﬁl?' fKR)tréé.’@eHc% when

| emte@bumaameptﬁcwgawl@mgtbﬁ@rmnmmcaéx aufaegha@l@hA@referred

fl %@—gﬁgﬂéusw&k% Beﬁ@e be d&c‘ﬁb)é:g Iz"? gp T4M g&g@@hl & foft
etrtele MB 21 Exblig 30 B pAa A PUURF oG elSiasE MO RaehstSs which may
b&viebl weSATIIO 390, IATTOUBS3) AT PO &8, Adtd T00Etp et &mbH, Am

CISRaRE S0 e Sl R L Ry I o

MB1&deor, Atei7ilny) . More preferabl y, the fl uorophore is
MR121 or Atto 700. 10 The term "dequencher" as used

her'?!'\eﬂ tdrff g - g%ﬁcﬁ?ﬁ@ﬁ%d%éﬂ@rﬁéfér%wgasﬁ%iedd?@ whlch reverses

q LR nggqmp&t he pﬁMPsqu%@q%q%ngtplﬁéwgttotthg cANcIJP quencher. lt is
emgmﬁﬂhd ée@kérﬁzﬁee idapie tbind M cAMENgh@ctRs asalvéll as the

e bleobdemivon Sl Relriated i, SRR, %Pﬁﬁﬁ%S“p?St ein.

Preferably, the dequencher is a 15 cAMP-specific
ant T dgquaieheamayobelya bingingeprateinnddfersdly, dhe dlequencheris a

cﬂﬂbym uetﬂﬂ}dgb ?ﬂ)é 15882%%}398 %%Bﬁbclbﬁa?otp{aﬂﬁbycfbnal

antibodyr Hite ﬁengea%nﬁmﬁ @ rptaindheqdd ﬂblleﬁiﬁ g ip be prapted to a range
znrvﬂﬂgﬁ theS pRIter i§ chaaﬁlef?ef %@lh?dﬂoﬁﬁéﬂ@ rtﬁ%u@hp@ igpH &8ty 7.8.

whi ch are speci |cfor a nucleotide are wel known to
il d|n he ar and M| Nat ur. .
o elhoels Tae pfbsynd ibog e H3F sbenBicdpl A pdiga are well
kdown mmmungi Im:theeirb ahlemdandblilsesn (Nh&:rel dogst 266: 495-497), for

ofifler do SRRl kpfort o PREAY P CERETRbosR, oo 1o

a CAWMP quencher. The detection conplex shovvs

f 1 Udheedelestion complex cemprivee 8 traner éedet deavecehny Sheiteacer
corRi8 6 §Huothinbra c@)%leﬁ%'hﬁﬁed tha Jagpedireithebl THES datection

certain percentage of _thée S\?
complex shows fluorescence if excxted. hen the detection complex is contacted
with a nucleotide, the dequencher binds a certain percentage of the free
nucleotide and leaves the detection complex. The tracer is now not anymore
dequenched and shows only low or no fluorescence when excited. This decrease
of the fluorescence is indicative for the amount of nucleotide present in the

system.

The change of fluorescence may be compared with a control such as a
standard curve. A standard curve may be established by measuring the change in

~ fluorescence for predetermined amounts of the nucleotide which shalt be detected.

The present invention further provides the use of the methods as described
above for determining the cAMP concentration in a mixture. Furthermore, the



25 nucl eotide and | eaves the detection conplex. The
tracer is now not anynore dequenched and shows only

| ow or no fluorescence when excited. This decrease of
the fl uorescence is indicative4for the anount of

LB B 28 Y B e S oS ¥ By of recoptrs
Wﬁem:attum:;lgnaktransdmt[em ahthese regeprsmaymipeises cAMR she@GMP.
ARl T o i B Gl C BRI EEE8 LR be
det ected.. The present i nvention further provides th

use Hherefpreqberyasenisnvention asa papvdes adneth@siefpﬁdﬂteﬁ@"mng the
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9?-?@ as descri bed above may be used for
Cdéflgr% E CROPRSINSyi ty of receptors wherein the
&) @miaciingeceidexdpressing theheaid reeeptpt with acoomplexeasf acthder and a

c?écu.&iﬁxgelr" &Figp ﬁrtﬂ?éﬁtjs;‘ hse"'?‘her oﬁr?)ere C vgleﬁilgﬁt%?d tb a cAMP

Uﬂr@her,on al so provides a nethod for determ ni ng the

|9§h%‘(ﬁé)éeﬁgaﬁdreceptor wherein the signal
transduct i this _receptor conprises CcAMP or cGWP,

QEnpRIU] %s)creaseaeﬂu%essenpg expressing the said

receptor wwth a conplex of a tracer and a dequencher,
wherAdigmatigely, st b) hiayebé brior opstepea)coval ently | i nked
to a cAMP quencher, 10 b) lysing the cells and c)
nmeasuri ng the change in fluorescence. Alternatively,
step b) nay be prior of step a). A preferred
enbodi ment is a nethod for determ ning the activity of
a GFcmrefened emhadimest is)a owibed f@rr@eteen:nmgem%gm gf a GPCR

doh?prﬁf’ with a con‘pl ex of a tracer and a dequencher,
erein the tracer hore covalently |inke

) $ORIQCNE cefls é%’FEFF’e?rS'"Qa 9 é?ﬁ@ﬂﬂtﬁ@ E%WP%"&&P é@c%r) a"éja

dee@enthag vieeeinlithedeacen id 4 flaorgtone €ovalently linked to a cAMP

quencher,

b} tysing the cells and
¢) measuring the change in fluorescence.

Alternatively, step b) may be prior of step a).

Preferably, the measured change of the fluocrescence is compared with a -

‘control. The control may be a standard curve with predetermined amcunt of CAMP

or cGMP.

~ Furthermore, the present invention provides the use of the methods as
described above for screening ligands of a receptor wherein the signal
transduction of this receptor comprises cAMP or cGMP. Preferably, said receptor
is a GPCR. '

Therefore, the present invention alsc provides a method for screening a

 ligand for a receptor, wherein the signal transduction of this receptor comprises

cAMP or cGMP, comprising:
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Al ternatively, step b) may be prior of step a).
Preferably, the neasured change of the fluorescence is
conpared with a control. The control nay be a
standard curve with predeterm%ed anmount of cAMP 25

) o iAng® PHATHER Girab Ol B Pl Bl v ueeifsr,
b3 adeleny agohipdendta dfacar aed epdetuadiebesiwharain iegrader is a
UbRAHUHE covBlchly ks kPP SRRENGESS TG otore.
c) sing ﬁgllﬁﬁnqi nvention al so provides a method for

o?%@ﬁurﬁ@ the dHadaBdn flobrexcefggpt or, wherein the signal
ransduction of this receptor conprises CcAWP or cGWP,

R el St REVURTbCLBEBRY °F) “atding 8-

corrpl ex of a tracer and a dequencher, wherein the
t r adepreifgrred emhostimphbisea owlboe far sereenikg a ligand forMGPCR

Hﬁ{}&lﬂﬁ c) lysing cells and 5 d) neasuring the
Cg ntgae n fluorescence. Alternatively, step .c) édbe
agin

aa; €PB g& endigatecompand withselis @wmﬁﬁsmgssead b
b ‘éﬂdﬁﬁ;{ RaRkneI8 d ¢cﬂﬁﬁl@xfd¥ a t@aé&?@iﬁdt ﬁq@almlemm wherein the tracer

actin a Wi ell's expressing
'%%?16‘0 Q.EGOB?PGQHH? eégon‘grpé{@&ql@ng Ebnpl ex of a-
c) ey celiyd a dequencher, wherein the tracer is a

,to a cAMP quencher, c)

Bﬁ?ﬁﬁ@@ﬁﬁé%g‘)yﬂﬁhgﬁh? égsla?ﬁ ‘change in fluorescence.
Alternatively, step c) nmay be prior of step b). 15
Pr eAdtemmtively, istemrehmay e preiefeste bdhe f1 uor escence i s
conpared with a control. The control nay be a
standard curve with predeterm ned anount of

Preferably, the measured change of the fluorescence is compared with a
control. The control may be a standard curve with predetermined amount of
nucleotide.

A cell expressing a receptor such as for example GPCR may be a cell which
expresses said receptor endogenously or a cell transgenic for said receptor.

Such transgenic cell may be created by methods known in the art. A
preferred method comprises the following steps: cloning a DNA which encodes the
receptor of interest, inserting said DNA into a vector and introducing said vector
into the cell. Preferably, said vector comprises stretches which are homologous to
stretches in the genome of the cell suitable for homologous recombination and
thereby allowing the targeted insertion of the DNA encoding the receptor into the
genome of the cell.

The term “ligand” as used herein refers to a molecule that binds to a
receptor. A ligand may be an agonist, an antagonist, a modulator, partial agonist
or a partial anfagonist.

The term “agonist” refers to a molecule that binds fo a receptor and triggers a

* response in the cell. The term “partial agonist” refers to a molecule that partially
- activates a receptor. The term “antagonist” refers to a molecule that binds to the
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nucl eotide. A cell expressing a receptor such as for

~exanple GPCR may be a cell which 20 expresses said

recept or endogenously or a cell transgenic for said
receptor. Such transgenic cel‘l6‘may be created by

| .
'?EI:&?Q? Pgtrv‘\l;l%ﬁ@ td cﬁ\t}:ﬁe ?lrn% Eﬁ%ﬁé@%ﬁ@ﬁaﬁbféﬁgg CfFH?fl r?g;ﬁ\?atxon by
@ﬁ'c@ﬁ"tﬁt of |nterest inserting said DNA into a vector
and i ntroducing said vector into the cell.
Preferably, said vector conprises stretches which are
honol ogous to 25 stretches in the genone of the cell

[ f h | d. b
| onpreRent AU RE A s i Sk B iind. A B Gitpcher and
ﬁlhera;:drmemvaienﬁphmkmi wijh odvidf ajuenbiercas Hesdited abvove. The kit
"J‘é}}gs ; Bngé tﬁ@ﬁ%ﬁeﬁaﬁﬁ thE tnddifi é’%ﬂﬂc’)r%‘ﬁ%b?e Egﬁérately orina

I'gand nay be an agoni s
i st, a nodul ator, partlal agonlst 30 or a
partlal antagoni st. The term "agonist" refers to a

ol equkekitt r’ﬂai( amdﬁ&ﬁnbﬁséiah? SErYondRshdrits I@@ﬁ@daappropnate in the

PBREPLOf pesiiiia it levelafof BitTesheiie TGRS such as suitabe

baffers, filtersTbte.t erm "ant agoni st" refers to a nol ecul e

that binds to the -6 receptor but fails to activate
he . . .
1 EABRER. 1SN b tohKombled BURGFS A0 Plororting

mq re§@lf§ ©of NK gn%a%qm@né(ﬁbwﬂarf@saectso determipingrtee GPCR activity.
1)} Eéul:h IR T %Maeﬂihﬁﬁﬁﬁ? bn3sr ﬁ\%ﬁﬁférﬁﬁzﬂatlon of the

ﬁ%ﬁ%\éﬁf%c??w é’%rﬁcrg'p Drelb{abiy & SSBiaE oy The

kit may al so conprlse any ot her conponents deened

appropriate in the context of neasuring the |evel(s)

of the respective fluorophores, such as suitable 10

buf f I

a i ﬁ%gﬁn g Hrde géﬁera*ﬁg‘i:les%f)éé?%% n¥verﬁlpﬁ {ﬂet seﬂ?éfz will b%acome better
ndernstang by referw tadhe spenpifinep@mples, rwlm@b @é@unq!uﬁed herem for

ﬁe.tp%rs@dﬂun@tﬂamn @ﬁ%ﬁ&talré! hbi/mterPde o8 Alitihg GeSs otherwise

nman i nc e i Qn the I nter retatlon
g?ec%’l‘ IrIul'uﬂtlzonnectﬁon w}th ?ﬁf V\ﬁng fi gures P
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measured change in fluorescence, preferably a standard
curve. 15 Having now generally described this

i nvention, the same will becone better understood by
reference to the specific exarfpl es, which are included
herg'rggl r purpose of illustration only and are not
intended to be imting unl ess otherw se speC|f|ed,

in connection with the follow ng figures. Figu
Fi ghicare 1sshowes theemplacuianisiiuckire of the Buerophpee MR121 as NHS

ebler @5a0RE5 %s%?@ﬂlaﬁélu%ﬁ'@f &l BAMPddrivaties inBRdekshples.
[ abel i ng .of t he CAWP erlvatlve in the exanpl es.

21 il 2oskis bermglactial Svshkeat bR Ea e A oavP.

representation of the assay principle with the
ex aFjguee &f shawvsea schematic Adfresentadinnrdtheassay arineple with the

eFhpEb deiBRArT EANE CorfbertEBR i Sbdll ThbSeRd 4R sd and a

ion mXx conpri
detmppexmw added e thspelt hrsef@SgThmﬂqqthn fm&@prﬂer@s a complex

| OFQ‘WBOFBHWF . g M‘qukééttéa @\I‘GP entHer (NP dditflate, e.g. 2-

BRI AR LSisk(p i rap sk mog el HOLRANS apfibody).
Thb gushuhingnifice of the uenatibrion thetfiubesiyhordds revukedry. antibody (=

it b8 Sl Wi i G ATl stent gy ne

chMRederiaitet Wathaot tHeodgqueanohing\sifectqi éhe hotibodis ibe c¢AM
&&%ﬂ#%@@h@ﬁ %%‘ﬂgor%ﬁﬁé?éﬁﬁd %sagsélé%e%freéémms%em signal.

concentration,

- Thg%mrﬂh@@ﬁé&%@ﬁa@enu@m e @wrsm@mﬂao'@sagn%m

representation of Stern-Vol ner-Plots of MRL21 and

Tr Y BigRRs Ao a g?aﬁ!h@alqémdeh)atmmum%)mehmts of MR121

ook b 5 SRR 35 AN 0, W B S8 foresconco

interesityl{dg fluotesicence irtagsifyoih the fabisenee ahdtlhie the presence of a

qté%ll(r]ﬁ'[e‘?z C(Q?ﬁ %?la{'nég d! Iﬂ"écf{nfé 6F {}%:f}]@{g@“;é '{%O tq:ﬂuéljégcgﬁc;tf [i)‘f\%gme in

the apsepisecnd ?Bﬁhéﬁm@lqaﬁf dfiuemeherycr ease of
fluorescence intensity (10/1) for different cAWP

"iﬁ]r Figake 5%%09@:’ é"@ﬁa%ﬁ re re%'éﬁté?ciﬁ'lﬁaf the@tecrease of fluorescence
o -

infsiony. oA et MG deew%w%‘?‘ww% ZRTp-gAfP, N-o-
AfnirdtexyAYRMA BLOH-SAMP | S ADEAICAMP, 2'-AEC-cAMP, 8-MBT-cAMP).
The large deviation from linearity for 8-AHA-cAMP above ~5 mM is due to
solubility problems. lo/l: change in fluorescence intensity

Figure 6: shows a graphical representation of the quenching and
dequenching of the fluorescence of the tracer MR121-2-AHA-cAMP using two
different specific cAMP antibodies A and B. Ab: Antibody

Figure 7 shows a graphical representation of the titration of the anti-cAMP
antibody at a fixed tracer concentration (16 nM MR121-2-AHA-cAMP). A fit of the -
experimental data resulted in a Kq value of 28 nM.

Figure 8 shows a graphical representation of two cAMP standard curves, one
without celis (filled diamonds) and one in the presence of cells (open diamonds),

’ fitting of the curves gives [C5=109 nM and 119 nM without and with cells,

respectively.
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solubility problens. 1o/1: change in fluorescence
intensity 25 Figure 6: shows a graphica
representation of the quenching and dequenching of
the fluorescence of the tracer °VR121- 2- AHA- cAMP usi ng

t y T RLzL- _
Anti E&;@f—%@'&?@%ﬁéﬁ&'3%?‘%5%&}%%%?’?@5&%@??% sponse
ewey atcr‘\gﬁ’ standaed grive-witvb0 09 galls el fitting ¢fithg curves gives
IG5 €02 GANRRTANIL iap8 . QM MrYRAskstia- AHA-CAVP) . A fit

of the 30 experinental data resulted in a Kd val ue of

28 n Fi re 8 shows,a qraphical .representatijon

Fvo Bl fesch Sty el R B SRR Bl SEM-Boler Plags of the
fhillawinglsp lecule s ddR 1 A1-BhaHPAF @S kIR; ATAFOS%0-BA K ApAMP and
ﬂﬁ%gé_, HAJC?-]\MFBQ of the curves gives |1C50=1.09 nM

and n@ Wt - 8-

out” and with cell's, respectively.

Figure 9 shows a grgﬁhi cal representation of a
For skigure, 13 shewsdbp shemieal sfisichig of cyalifadengsing monophosphate

@CANIR ' O8I Girfee 3 ti f th
gi ves) wl‘)t(fiShchlhOZ n;\fﬁlgrkégﬂA\@l\/AF"Mg’ngB)'& I7ngMofor ?o(r:g[(\(gleisn.
Fi e 10,.sh hi.cal tatj f

st oridayts 12 RO dnd BBic subeRsBR SN Beliatess
AR2(B-BmihBhealBmind-TOBAR { 3-AN-cAMP), and ‘

1 = - v Fi 11 sh th hem cal

) ERyarly AP ABOH BT, o ronophosphate (SAV)
Ch)8-eriareeptobityitbio)icAMB (8- ABP-o/BIP) Fi gure 12 shows
e sic BuaHER GASTABP) 10 A
B Bl By oo DR RO ARIS(8-GHAAME) '
By (NeManirribleaplutANIPhI 0) - CAMP (8- MBT-cAMP) D): 8- (8-

L N ]

- N- 6- Ami nohexyl -cAMP G): 2' - AEC-cAMP (AEC =

3- Arfrigoren1 3 shows cagliaphisiabyeregantation of tlemquanging lof B4R121 by
dAmpeseniBt LgMPCind BEMBUER &1 B {a MBI dhdWs a graphical
representation of the quenching of MR121 by cAMP and cGMP in the
concentrations up to 10 uM in a Stern-Volimer Plot. in low concentrations, neither

cAMP nor cGMP quenches MR121.

Figure 14 shows a graphical representation of the decrease of fluorescence
in relation to the concentration of cAMP and cGMP (standard curves).

Figure 15 shows a graphical representation of the decrease of fluorescence
in relation to the concentration of cCAMP (cAMP standard curve) with Atto700-2-
AHA-cAMP as tracer and anti-cAMP antibody as dequencher. Fitting of the curve
gives IC50=48 nM. '
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CAMP, cGW, cUWP and cTWMP up to 13nM (a). (b) shows a
graphical representation of the guenching of MR121 by
cAMP and cGW in the 20 concentrations up to 10 Min a
Stern-Vol Imer Plot. In |ow con®entrations, neither

cAl EGWP guenches MR121. Figure 14 shows a

grap |ca? representation of the decrease of

fluorescence in relation to the concentrati on of cAMP
and camergialiv a¥aitabie reaggnts refgued tedn troaamples were used

A3CaRIhG 8 nipRFasardatihefudtionshmidss s@epRiseflindicated.

- fluorescence 25 in relation to the concentration of

CAMP (cAMP standard curve) with Atto700-2- AHA-cAMP as
tracer and anti-cAMP anti body as dequencher. Fitting
of the curve gives I1C50=48 nM -9- Exanples
ComReagedits aral/buistebhentatiorent s referred to in the
exanpl es were used according to manufacturer's

i nSfcfAlnﬁfb'é@mpJ @-RF{%-@AW ‘8‘- FA- &‘%Mﬁﬁeﬁ (n% -ERREE® AEC-cAMP,

I nstT urrent at|on

sM%cféWp -§-&B®@@AW@AMP apt S ANECAMB. Were- Rutshased from
BiblegAiferSdienye tristildted80 81 %%NPGmm@np mmzemﬂs @&ter and N-

Bj ol. 0 L ncelnttte 1 Brene
opiha-EAVE FRFERRARS datrbstics rgfaafg Somiapord Atto 700
NHS gstextfrars AtfeeTied QrngQ:‘AttoaTw GantsH AAtncEicREnHEAh NS, 57076

t t Q=T ' .
<SG, AR OTB0A ot b Ty B ARG Btod in-
hatse asalaschhed bydiedenand Milstrio  datura-1976u266:2495-497)
descri bed by Kohler and MIstein (Nature 1975, 256:

495 i Shpofirlerty DRI FRALMEANE P (13 724} dohtRR(@ A% BSA

(A6 g safy: 798 Eyeaéér&@'@@ﬁv 26026, ABU03. Sigma-Aldrich
Chieptie-GinbH, ﬁtduslﬁeéﬂ‘w}m(ﬂ?mﬂi_?@cﬂgféﬂ{sh éﬁmg@olﬁaﬂdﬁﬁio lyse the
oflied RS pNeh T 7 Y (B 08I0 1y ToA Uitoumine
frB&)ﬁb‘QVihb @erure, frackon HO&Qﬁ% 66, Sigraaiidrich/ChegdeGmbH),
OSSN THFTRIRA ol ). Bk o
(NowdetR MSSU-B@I 19618 USB g3porationcéienstand, ¢k USA) and 0.3%
Nehs\(pLiaRE p. £ -05%), 7ard00SHha-Aldrich Chemie GmbH). Growth medium

for the cells was F-12K (Gibco 21127-002) with 10% FCS and 1% Penicillin-
Streptomycin (Gibco 15140-122).

All fluorescence intensity measurements were carried out by means of a
plate::vision fluorescence reader (Evotec Technologies GmbH,
Schnackenburgallee 114, D-22525 Hamburg, Germany) equipped with a high

. pressure Xe arc lamp using for the measurements with MR121 an excitation filter

at 630 nm (bandwidth 50 nm) and an emission filter at 695 nm (bandwidth 55 nm)
and for the measurements with Atto 700 an excitation filter at 655 nm (bandwidth
50 nm) and an emission filter at 710 nm (bandwidth 40 nm). The fluorescent
intensity was adjusted to about 60% of the maximal signal of the employed iCCD
camera by using attenuation filters and varying exposure times. The lifetime
measurements were performed by means of a plate::vision TRF reader (Evotec
Technologies GmbH, Schnackenburgallee 114, D-22525 Hémburg, Germmany) with

“an OPO system as light source (GWU Lasertechnik Vertriebsgesellschaft m.b.H.,



10

15

20

25

30

20 NaN3 (purump.a., ?99% 71290, Sigma-Aldrich Chem e

GboH). Gowh nedium for the cells was F-12K (G bco

21127-002) with 10% FCS and 1 %Peni cillin-

Streptomycin (G bco 15140-122)*Y Al |l fluorescence

5R82A Erit¥tadE a5 "ttf’néQﬂc?BWQH 1%? EQHﬁatmﬁﬁfﬁﬁﬂ% Sfhisdion filter at
fate::vision fluorescence reader vot ec Technol ogles

68BMM25 Schnackenburgal | ee 114, D 22525 Hanbur g,

Germany) equi pped with a high pressure Xe arc |anp

usi nalifexpetitenteasts 86RE ird 384 WellVREAtitaNp s (GYdtan3s4, black

fLlter t. 6 nm. (bandwi dth 5 sion

iy far, ot Yol teatedhy rodor s 7)) e ©fal assay
welusng eayimgsfromt30 it 4®PZ00 an excitation filter at 655
nm (bandw dth 50 nnm) and an em ssion filter at 710 nm
(bandwi dth 40 nm). The fluorescent 30 intensity was

adj usted to about 60% of the nmaximal signal of the

enpl gyed i CCD _canera by usi ng attenuation filters and
var yExgmpleds Quenchiag ofMB1R1t etime  neasurements

were perforned by neans of a plate::vision TRF reader

( Evot aQuérshing capasilified 'of cyelivanidabtidgs! | ee 114,
D- 22525 Hanmburg, Germany) with '"an OPO system as

O PSSR AT s

(MSEX endacongentiationhio thei assay T.26Vgrwate pigstaednintdla microtiter

ﬁlﬁf@.rﬂﬁﬁl‘gs%e%{é ?C'E’On%ﬂm;é ﬁg‘r’ﬁle%lftgﬂe@ggﬁrg rﬁnﬁ iplhtgééalion time of 30

Costar 384, Db 2 ) .
winytes at Rle a'h@d?StPfjdiﬂ).nCﬁB?" ationoef therycliondrlegtidag were 0, 0.1, 0.2,

0a o Ve r32ne.afamim 28 mm.40 pl.  Exanple 1: Quenching
of MR121 1.1 Quenching capabilities of cyclic

el SO, 20 AT o P O RRRC LI 190, Yoever, s
qenciEng daes ot affect the asyayinddwsdussesuch popehtretonisnire not reached
i a@@ﬁ?&kéa Mn IBW&can{t)r‘é%% ‘fjﬁrlrﬁrgl Ogﬂfli é@rﬁ%p’r?@g‘s’i@ggnge of cellular

nmeasured after an 1 ncubation

- gencenfiatipps); agitbeheAMB aer 6B iquensh dhe Iflugrophore (Figure 13b). In

th® Lkﬁ&fﬂ&ﬂehﬂﬁﬁ a8k ewith BelMi2d.2-AUAAME thebr 1R 4ssd§ hindow for
. 8 21 at 1h| gher

n 2 C quenches h
Filecshiops i ca OB 6P ME 8065 T MR 21 SAHA-cAMP dequenched upon
binding to the antibody) to 1.7 I/l (MR121 quenched by 2-AHA-cAMP).

1.2 Quenching with cAMP derivates

In order to analyze the quenching mechanism, measurements of 7
fluorescence intensity and fluorescence lifetime of free MR121 as a function of
different molecules (Trp, CAMP, 2-AHA-cAMP, 8-AHA-cAMP, 8-ADOA-cAMP, 2'-
AEC-cAMP, N-6-Aminchexyl-cAMP, 8-MBT-cAMP and 8-OH-cAMP, see Figure 4,

5) were carried out.

20 pl MR121 (in PBS, end concentration 20 nM) and 20 ul guencher in PBS
(DMSO end concentration in the assay: 1.25%) were pipetted into a microtiter
plate. Fluorescence and lifetime were measured after an incubation time of 30
minutes at RT. A decrease in fluorescence intensity without a change in
fluorescence lifetime is observed with Trp. Surprisingly the decrease of

- fluorescence intensity is even more pronounced for 2-AHA-cAMP, 8-AHA-cAMP,

8-ADOA-cAMP, 8-MBT-cAMP and 8-OH-cAMP (with constant fluorescence
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15 quenchi ng does not affect the assay w ndow because
such concentrations are not reached in a cGW assay.

In I ow concentrations up to 10pM (corresponds to range
of cellular concentrations)slineither cAWP nor cGW

GG AUREAMECS SFECE EAMEL ARG FinahRevle oy no

qmd;mcmlsg ayalhiindmaldgy fo eferphaes BemvewionklusaMRabMRIAIHorms a

ncgﬁﬂgoﬁés%ghﬁgrh%gdﬁgjﬁs}l %@#@3@'@@5%\%& %%g@%p\ %ﬁMOF 8-ADOA-
cAMRHA- MBWP@AMP andﬁéaﬁmwpthmoém YIPy at-éEQ sAMP and N-6-

Aﬁ? (? ngﬁi_yze t he quenchi ng nmechani sm neasurenents
uorescence intensity and fluorescence lifetine

(e i, 8B S ADORr AR, o ko iBveRige! Vs Fhyamine
baYG-in BMAB The AMvia cheutfur-ardiNR, 8-OHVBAMPANER amdxygen bond directly
to%ﬂ%? '\épﬁr@gstgwgﬁ agdeého&; frie; Howe &/ﬁ%% M@%rﬁ%@&eﬁ? -GAMP and 2*-
Aﬁmm thierlinkBsis ¢coNBE eitdeciortberamiagigsaup or the nb@@%mme’ty of
%l‘?&%e r@h%ﬂt‘f@%obﬁk@t@n % HPLHERSsin® |d® to a change in the

uoresc t1me were neasured after an
olpaloBtStaIRsa fie B0 syStem WiTieh tendavers ths cadepigs éumation with

thel sseifRcepse intensity without a change in
fl uorescence | |fet| nme is observed with Trp.

S s BBl ARG AT B BR o o
dérivailias d]AM@iIQﬁtddBTMA‘M@O&IaﬂIOB -aDRstantFKY, \hwa&caiou!@te;hfrom the
lﬁéa‘f?ﬁﬁ@ﬁm %o E@wMLQ@eﬁbﬂ@g‘%ﬁﬁwﬁ I4ﬁ' 5 rﬁﬁ%%\w 758 M
ahIBOAT for 881 rOAMES EABH CADHR) SrAMA RAMERME F-6/AMP and 8-
OPI-CRIQI‘P fr%%&cﬁi%é@mrh%r I\/@k’éﬁ&ﬁﬁ[%ksevég@ﬁ&ént\/\&ﬁ&}(s for most of the

HA- c A
AME HarnRives S More T taRSOTParaied kxRie Nzﬁaer&eeoggg in the
litéyatnehee0-MAVP. | n 2- AHA-, 8- AHA-, and 8- ADOA- CAWP
- the linker is coupled via an amne bond, in

R R 24 2R A My £5HSEAE e 3B Bl o
fludvessant comples canneidie formeghard andnqeasaudvﬂixm fluerescence
intdrB§lis bﬁs&%e' (PRIFE B)°Thé AubRBCBAtE ftehaPor20 hitPfree MR121,
20 nM MR121-2 AHA-cAMP (maximum quenching) and a mixture of 20 nM
MR121-2-AHA-cAMP and 1000 nM antibody {maximum dequenching) was

measured in PBS containing 0.1% BSA.

Compared to free MR121 (100%) the tracer shows a fluorescence intensity of
25%. Antibody A dequenches the fluorescence to 61%, antibody B to 87%.
Apparently the degree of dequenching also depends on the binding affinity of the
anti-cAMP antibody and on the amino acid sequence forming the binding domain
of the antibody. A tryptophane in proximity to the binding domain of the antibody
may quench the MR121 fluorescence to a certain degree. This can explain that
different antibodies show different degrees of dequenching. '

For the assay it is crucial that the antibody recognizes the tracer which is a

labeled and modified cAMP and “pure” cAMP produced in the celis. For the further

development of the assay we used antibody A although the dequenching is less
compared to antibody B. However, the displacement of the tracer with cAMP is __
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10 adenosine. Apparently the nodification of the
adenosine |l eads to a change in the electronic states
of the ring system which then favors t he conpl ex
formation with the oxazine dyé- In Figure 5 the

S lp ABRGd6S mﬁ%@%&%‘%%ﬁ it -8Bl Rl s

gomdksenrough iksdevadep aabbustassayf rom the 15 | i near
region (up to 3.2 mV) of the plot giving 514 M1, 475
M1, 512 M1, 758 M1 and 236 M1 for 8- AHA- cAMP,

8- ADOA- cAMP, 2- AHA- cAMP, 8- MBT-cAMP and 8- OH- cAMP,

respecti Thi s guenchin very effjcient, the K

for é}f;gpp&%tﬁeéegqﬁp ’\/‘gf?’?/tégﬁ Pagtbadyan twi ce
conpared to tryptophane reported in the literature

(- 2Zhe\Bityiing28ffiktitye of el dii-CA KR atidddyi (antibohdA) to MR121-2-AHA-

- |
QAP (e Fuic YBiHHinaaBY stialio M ant  RLAGHAN o KRR e
gomcentsations @, 38y 18 @andrdQyolv ire I x Iysisebtiffero 2644 entic AMP dilutions
w&b&mﬁéﬁéﬂ o ﬁ dd #fo ¥3bdlwell %@crgfﬂé}/'ﬁi&é TnéPoGiNIR121-2-

%ﬁx' r@ B o X E%Oﬁelﬂlﬁméﬁ{q fluerescerse intpRsity was read after
Mirﬁ.né@mwbaﬂ@ﬁ R RTERaBR0weN sPR&IC TRk &t %r@ nb%nahzed by

i BEVRIE WiRant ARipdg 16 5%, Fidlind 05h9Wa 6k sRereding

titdadion lcuoress Eitting to a f6lfpammetbopdBl vieldd¥, values from 25 to 29
r@{j}’ﬂﬂ&ﬁ@ ,ﬁe,{gﬁfyg @r{&;ﬁloc%%r%ﬁgﬂf&mh' ng al so depends on

I'ng a anti-cAWMP dnti body and on
the am no acid sequence form ng the binding domain 30
of the antibody. A tryptophane in proximty to the
bi ndi ng domai n of the antibody may quench the MRL 21

f | uEherhERCE: dosdrespomsdcdpasee. This can expl ain
that different antibodi es show di fferent degrees of

deq%gig@gl ng. For the assay it is crucial that the

ant | y recognlzes the tracer which is a |abeled and

nodi fi ed cAMP and "pure" cAMP produced in the cells.

For Basedfar Kired8 nB5AQIbiveanipoAMP ahtihay and 20 nid MR E1-2-AHA-

cANIP KM% cﬁoééﬁ Wgeﬁélﬁvé’ﬁetégﬂsh'o@ gAMP Wtﬁ%r?ﬁf&@%rn‘?&’nd 100 nM.

to antl ["acenent
Fgurs 8c¢l§P|aN§ two £AMB stand Wtc’h‘r\é‘i‘ﬁ opgyithou sells pad one with cells.

Fot B vtandbid auseokittisutcelly 20 |1 e ARSP elflutidhd M BBS!dontaining 0.1%
BSA were titrated into a 384 well microtiter plate and then 10 i of the detection
mix (120 nM anti-cAMP and 60 nM MR 121-2-AHA-cAMP in 3x lysis buffer) were
added. For the standard curve with cells 10’000 cells/well (CHO-K1) were plated in
25 ul medium and kept 20h at 37°C. The medium was then removed and 20 pl
cAMP dilutions in PBS + 0.1% BSA followed by 10 ul detection mix were added.
The plates were then incubated at RT on a 384 well shaker before reading the
fluorescent signal. The determined ICsg’s are similar for both standard curves (109
and 119 nM without and with cells, respectively, see Figure 8). '

The stability of the cAMP standard curve with respect to time and to
tolerability against DMSO and BSA were tested without cells usihg the detection
mix in lysis buffer. With up to 5% DMSO and 0.8% BSA no change in 1Csp and no
significant drop of signal were observed. Signal and ICsq are stable for at least 6h.
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good enough to devel op a robust assay. Exanple 2: Kd
determ nation of anti-cAMP anti body 5 The bi ndi ng
affinity of the anti-cAMP anti body (anti body A) to
MR121- 2- AHA- CAMP (Kd) was deférmined by titrati ng t he

a”t 'Fﬁ@.ﬂé QW‘IN? %%W %Pb;gg&%nﬁega%s %;h%twlﬂ{‘ ? 700-2-
AdﬂA@ﬁMmracaxea@d i TEMt&nélbodM givingpnileat féfs4é) AMo CA\M%MS diluted in

P boﬁi‘a% ol By, BS AL Sy PF@ﬁ'Ple?cQJ.I\ﬁP dGtidAs dreréifiatctMito a 384 well
wer e adde t%ﬁéch wel

and, t he fl uorescence i ntensi
nigrotiterplatera o1 detatinn el Were asisieco herPlate Was o %@ted at
REbh astgkeell shhRetlséfareresarlimg thefliigredcd sigedll i ng t he
val ues without antibody to 0% Figure 7 shows the

corrﬁmﬁdi ng titration curves. Fitting to a four
par a nodel yields Kd values from25 to 29 anor

the different tracer concentrations. . 15 Exanp
dose Rigirpdifsghaws acompangorsfieg siandardoainies ﬂ@' %MP and cGMP

@Hé WItﬁéWPnMMRMY 208 (%Q\Aplvfa%% AP antHONF W@l’i%n ICso 0f 134
Oor a _sensitive det_?ctl ogg AVP W t
50t

o B MO GnA R A G0N o BER e oot AU Wl igsensitiviy for
cAMP esd oBMMiddpent eelthe safsttioncofmtia antibddy. AWUifferent antibody

t he, st andard ilutions
maY BB ERES sedeiivh ot MI? S fenser i f N o 384

well mcrotiter plate and then 10 pi of the detection

m x CARMP rvwdmGMPAMRrandiluded Nk RBE voptaininge B BS#x For the

s{éfﬂaxsd %Nge\gpth&ﬁr(% Is %%&Mtﬁﬁtléﬁé‘%ﬁgréﬁ&ﬁ lé@(\ﬁP)oﬁllhﬂons were

titratacuintaaddddepell zoqsrc&ttersp@te #nd theau @Tuhafsther@wectlon mix (40 nM
ahB8EANIR 1er 280nM1 MG 2a AMA A lcAMP s 3xn 3B%delﬁ@r)]\%|%5édded The

X wWer

Pl Hreiner; iabafft BE o, forndiie” 8879, 34 el gbaker before

réxefiog ¢he Bactiesgentsignadll uor escent signal. The deternined
|C50's are simlar for both standard curves (109 and

119 nMw thout and with cells, respectively, see
Figure 8). The stability of the cAMP standard curve
with respect to time and to 30 tolerability against
DvsExafwleds cAME calkdagassaiout cel ls using the
detection mx in lysis buffer. Wth up to 5% DMSO and

0. S%f&%konﬁ d@@@ﬁ@@pchmsel mewg ﬁ@rfoﬁh@@ Withc@RD-KN Qféll@f Cell
ngm%e@%grp 25885’( "0 (900 el |I were pla(%gg in2% Sltmedium and incubated
for 20h at 37°C. The medium was removed and after adding 10 pl of PBS with
0.1% BSA and 1 mM IBMX the celis were incubated for 60 minutes at 37°C. 10 ul
of forskolin dilutions in PBS + 0.1% BSA + 1 mM IBMX from 0.01 to 300 uM (final
concentration in 20 ! assay volume) were added and incubated for another 30
minutes at 37°C. Then the cells were lysed by adding 10 ut detection mix (20 nM
MR121-2-AHA-cAMP + 40 nM anti-cAMP, final concentration in 30 pl) in 3x lysis
buffer and the fluorescence signal was read after 30 minutes incubation at RT on a
384 well shaker. With 10°000 cells/well the maximal cAMP level and minimal 1Cs
for Forskolin {3.7 uM) was reached. Figure 9 shows a Forskolin dose response
curve and a cAMP standard curve with 10'000 cells/well.

Example 5: Quenching of ATTO590 and ATTO655



-13- Figure 15 shows a cAWVP dose response curve done
wth 5 nMAtto700-2 AHA-cAMP tracer and 5 nM anti body
giving an 1C50 of 48 nM cAWP was diluted in PBS
containing 0.1 % BSA. 20 pl ofl4the cAVP dilutions were

tit i ' i Dl .
et ) FEATTOBSR aifaRfORs RSP ANE (R PB itfbdpoiragion 20
mit) aRd 2038 ausaiches (fREVA-sAMET 6N P& (YISO end|agpeerisalian in the

Sdsyak .-25%%@@@&% JtoshRiiEofiter DIERA! FRPFeRientB@ind lifetime were
standard curves

or .cCAMVP a cGQW' don h 20 nM
R o5 ok ANDBLERIATImE i SPTTHvte o BIdy hiresHEs wRre
ih€opovditeliid a Bidni-MollmaviPlah T héSassollidtion cEvtant,TKHg seas calculated

B o SR Bt L, 2 S

different anti bod may be nore sensitive for cGW and1
| essAleHR an@é-tmﬁgfxa«wnueemmd by $-8 EPcAMPewith KsFg82 My and
}Es§§4qqmﬂ§+é§p@gﬁ%|}%ri§§ﬁe 1fpr the standard curve '
w t hout cells 20 pI" of cAMP dilutions and 20pl cGW
dilutions were titrated into a 384 well mcrotiter
plate and then 10 pl of the detection mx (40 nM 15
anti-cAMP and 20 nM MR121-2- AHA-cAMP in 3x lysis
buffer) were added. The plates were then incubated at
roomtenperature on a 384 well shaker before reading
the fluorescent signal. Exanple 4: cAWP cellul ar assay
20 A forskolin dose response curve was perforned with
CHO K1 cells. Cell nunbers from2' 500 to 20' 000
cell/well were plated in 25 pl nedium and i ncubat ed
for 20h at" 37C. The medi um was renoved and after
adding 10 pl1 of PBS with 0.1 % BSA and 1 nM I BMX t he
~cells were incubated for 60 m nutes at 37C. 10 pl of
forskolin dilutions in PBS + 0.1 % BSA + 1 nM | BMX
fromO0.01 to 300 pM (final 25 concentration in 20 pl
assay vol une) were added and i ncubated for another 30
m nutes at 37C. Then the cells were |ysed by adding 10
pl detection mix (20 nM MR121-2- AHA-cAVP + 40 nM
anti-cAMP, final concentration in 30 pl) in 3x lysis
buffer and the fluorescence signal was read after 30

m nutes incubation at RT on a 384 well shaker. Wth
10' 000 cells/well the maxi mal cAMP | evel and m ni ma

I C50
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30 for Forskolin (3.7 NM was reached. Figure 9 shows

a Forskolin dose response curve and a cAMP standard

curve with 10" 000 cell s/ well. I%xarrpl e 5: Quenching of
ATTG690 and ATT0655 -14- 20 pI ATTO690 and ATT0655
respectively (in PBS, end c ration 20 nM and 20

pl quencher (8-AHA-cAMP) in DVBO end

concentration in the assay: 1.25% were pipetted into
amcrotlter I Fl.uore ce lifetinme were
freadndtp et RieteetiBLe AR T aNE camPhisiig: os. a

RT. allentasingtsmiguse bompeisingataPdvitia&omplex of a tracer and a

A AR e o v

t he qmde@chemarUSgo and Atto655 are quenched by

=347 Ml
res?@ctw |gure%%d§ﬂﬂaol-en ai ns . Inwvitro
met hod for detectln CAVP or cGWP co I,Sing, a
ZeontiQe MRGI8 AFSArEe Bm & wbem&%ﬂuae schpriblysie:
a tracer and a dequencher, wherein the tracer is a
3 | ugrophvitre neethati dot tytekmirkingl thoaetiviMd? a &cepiireitarein the signal

ot 1ahsHERIH Phhe Sebl Bl VPR SE, & e 16 &
cel la) cpptactingZellsexpressing saideeheptof withdecempiax ofg@ trager and a
act 'd\éghéneﬁexa uffl'l%?ﬁiﬂttﬁé tReF & 4 ALBRPHIER yalently linked tp a CAMP

transduction’o e receptor conprises c
a) €YRNERe%ng cel | s expressing said receptor mnth a

corrbl)@gllgjtﬁ:b éém-p@ﬁd and a dequencher, wherein the
tra r is af phore ovaIentIinnkedtoacAl\/P
Ly

que Héefa Wing, ngRdn HPT?CSHH b) measuring the
change in fluorescence. 15 4. An in vitro nmethod for
4scr deninngtroinethbd demstréening ofeciigrral fontaeeeeptor kherein the signal

i'leﬂ%h dh&t?&?%‘e‘ 2Beflor BfdREERIAP I BRENP Lo rHdn"
a) corr}Eactlng a candidate compound with a cell expressing said receptor
b) adding to the cells a complex of a tracer and a dequencher, wherein the
tracer is a fluorophore covaiently linked to a cAMP gquencher,
c) lysing cells, and
d) measuring the change in fluorescence.

5. The method according to claim 3 or 4 wherein the receptor is a GPCR.

6. The method according to any one of claims 1 fo 5 wherein the cAMP
quencher is 2-AHA-cAMP, 8-AHA-cAMP, 8-ADOA-cAMP, 8-OH-cAMP or 8-
MBT-cAMP.

7. The method according to any one of claims 1 to 5, wherein the cAMP
quencher is 2-AHA-cAMP.

8. The method according to any one of the claims 1 to 7, wherein the
fluorophore is MR121, Evoblue30, JA314 or Atto700.

9. The method according to any one of the claims 1 fo 8, wherein the measured
change of the fluorescence is compared with a control.
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a) contacting a candi date conpound with a cel
expressing said receptor b) adding to the cells a
conpl ex of a tracer and a dequencher, wherein the
tracer is a fluorophore coval éntly linked to a cAW

HENADSS of # MibtHodSaDrdiah e an?%eﬁaf JH@%&“& g'zt tﬁgo 9 for

chan in fluorgscence . The net hod accor
cl ai ﬁf%e%?mmm@v' i?qu%r%'@ﬁﬂﬂﬁt'?g paopidre. 6. The
nmet hod according to any one of clains 1 to 5 wherein
t8111'eA AP compeisirizea dﬁﬁ/g@ﬁmg-angsl\@fl\l/gamﬁT Li?/rp@écbﬁ I(_-:-rrrl]tly linked with a
- ADQy; : c or 8- -C . 7. e
nmet hod hgecl\gfuﬁglgﬂé?_to any one of claims 1 to 5, wherein
the cAMP quencher is 2-AHA-cAVMP. 8. The net hod
dee orldienigit eecardipgofectaim 1 hwhereinitbe CAMP derivtisiesis 2-AHA-CAMP,
f I uorgopbIRL AN, MB&@@A-EKW,@@%:AW&E ﬁ-fmérlcsﬂ\ﬁ’ﬁ; 30
e c

9. The .nethod according to any one o alns 1 to

rein the neasured  chan of. the fluorescence is
dep Aot ot 525 L bsfantalE a8 efeintstose dansribes wsaecialy with
ac corefiengnaetoathe foregoirig ekempleaims 1, 2, 6 to 9 for
determ ning cAMP or cGWP concentration in a mxture.
11. A kit conprising a dequenchgr and a fl uorophore
covalently linked with a cAWMP quencher. 5 12. The kit
according of claim 11l wherein the cAMP derivative is
2- AHA- cAMP, 8- AHA- cAMP, 8- ADQOA- CAMP, 8- OH cAMP or
8- MBT-cAMP. 13. Methods and uses substantially as
herei n before described especially with reference to-
t he foregoi ng exanpl es. ’



