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-1- Method For Detection of cAMP and cGMP Nucleotides play an
important role in the signal transduction of a cell. For 5 example, the
nucleotide cAMP is involved in the signal transduction of G-protein-
coupled receptors (GPCRs). GPCRs forin-the largest class of
pharmaceutical drug targets. in order to test the activity of potential new
medicines on GPCRs in drug discovery, assays are needed which
monitor the function of the receptors in their cellular environment. 10 For
high throughput screening, very early in the drug discovery process, these

functional assays neggLigbg ﬁig}pﬁfegggiiﬁo&@w%g{é@gmgensitive

to detect minute efféCts Of early compounds and Eed 10 comprise a
robust readout to be applied in an automated fashion. Functional assays

for GPCRs can be set-up by detection of second 15 messenger molecules
reflecting the activation state of the receptor. Such a second messenger
molé%eﬁfe%f%ielédémmf@m%ﬁbm@é@ﬁ%%sa@mmr@w@ﬂ%@ﬁa cell. For
exavupiatitre ofubeaiittspihtly olasevantiityn Areoghaewars0IBS Siatiyorotein-

cﬂﬁi&?@céﬂf&@(@b@@ kits that determine the level of cellular cAMP

based on fluorescence or chemiluminescence readout is given by W.

e LN

Thest Kits afe fimeseoHeami
theraresy PERmRyEasagWOMGeisiiry TARPGRE it disg fdistriirsgtigssays are
nelefielingichoepIRtaAcHY %tiu??ﬂcfﬁrﬁ@f@?@@&?ﬁ@iﬁ@i@fé@%@@'%?M’iﬁ:iﬁment.

! onjugates, with cAM erivates
R S O e e Ve e foese
fUGGHCIBhaSRYRIORPh IR O] BIBRIRWIE B W ALIIBRE BB IRIGTEDPABIE to detect
nitheeEffecis thedirst copedytiafsipreidastandoirg metRosdins: readout to
bg%t&gﬁigg SAMPOf VR i ayxture comprising &) contacting a mixture

30 comprising cAMP with a complex of a tracer and a dequencher,

Wheﬁ%'ﬁcttri]c?n% 5§§ays for GPCRs can be set-up by detection of second

messenger molecules reflecting the activation state of the receptor. Such a second
messenger molecule is cyclic adenosine monophosphate (CAMP) formed upon
modulation of the adenylyl cyclase activity. An overview on commercially availabie,
functional assay kits that determine the level of cellular cAMP based on
fluorescence or chemiluminescence readout is given by W. Thomsen et al.
(Current Opinion in Biotechnology 2005, 16, 855-665),

These kis are time-consuming and compiex. Therefore, the disclosure
provides a simple assay for detecting cAMP and its use for indirectiy detecting
receptor activity and for screening of ligands,

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

Therefore, in the first aspect, there is provided an in vitro method for
detecting cAMP or cGMP in a mixture comprising a) contacting a mixture
comprising cAMP with a complex of a fracer and a deguencher, wherein the tracer
is a fiuorophore
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is a fluorophore -2 covalently linked to a CAMP quencher, and b)

measuring the change in fluorescence. Surprisingly, the assay may also

be used to detect cGMP in a mixture. Unlike CAMP has cGMP gquenching

capabilities, but only in a concentration-of about 1mM 5 and above.

However, cellular cGMP concentrations are usually in the range of several

aareEesn O maigrdticle balR tueMcHdrersidre, disclosed herein is an in vitro
R1Bad ARG SHRCHiRG AMPHOBRGIE, do @ mixture comprising a)

tjcj::)ntacting gﬁ%(cture %%ml}gﬁs?ng CAI\/rI}P or cGMP with a nmmnlex of a fray

r and-dequ onnher.tracer : ....~plex - e, a"a a,yuyuenc" ., erein the he .

tace T e aTa e btaRentny Rreuad 1P aRe aaeE Samie. Unice

MR s Enavgeciingueresbdiies, Ixdroniyly) teoneastiasivorefrafmut Tmi

vt Bueresoraoerseenmpatewiian contraticiRepenisdlanani8dirangs of

S%ta&%qg&ggg%mgﬁﬁgggegquwlunt of nucleotide. 15 The term

"mixture” refers to tWo or more substances mixed together in such a way

that each remains unchanged. The mixture includes but is not restricted.to

coll NRED e BRE SUBEF B AR BUIUE CAFRUAE G A BGA R AN or oGP

IiplASHsUIRIRe MiptHDBI &) lIevatRsting aspixive bmpsiesirﬁgezééﬁ&mw with a

dbwith| Fheferiecuicieatidelsimiercinn mﬁ@@wggemaaaém a flusleRbRse,

: e (MPJ, tw or osphate groups.
S R oY B e R e
fIEQIEHRES) and Cytosine (C). The sugar is either a ribose or a

desoxyribose (d). The term "cyclic nucleotide” refers to a nucleotide in
which efestivgsphatenemsureis boaied 0 theofafahessagagsshydnoxgted with a

cBREIS TSR CYRIE A0k Hith iR $WRIEt riths R teHAR SY IR AMP of
o %,f\el\c/l)gaec_:ycllc CMP (cCMP), cyclic TMP

The term “mixture” refers to two or more substances mixed together in such a
way that each remains unchanged. The mixiure includes but is not restricted to cell
lysates, cell culture supernatants, biological fluids such as serum, plasma, urine,
bronchial lavage fiuid, sputum, biopsies like cerebrospinal fluid.

The term “nucleotide” refers to a molecuie comprising a nucleobase, a sugar,
and one (MP), two (DP) or three (TP) phosphate groups. There are five
nucieobases: Adenine (A}, Uracil (U), Thymine (T), Guanine {G) and Cytosine (C).
The sugar is either a ribose or a desoxyribose (d).

The term “cyclic nucieotide” refers to a nucieotide in which the phosphate
group is bonded to two of the sugar's hydroxyl groups, forming a cyclical or ring
structure. These inciude cyclic AMP (CAMP), cyclic CMP {cCMP), cyclic TMP
(cTMP}, cyclic UMP (cUMP) and cyclic GMP (cGMP).

The term “cAMP guencher” as used herein refers to a derivate of cAMP
which is able to guench the fluorophore used in the assay. The quencher is
covalently linked to said fiuorophore. The cAMP quencher is a derivate of cAMP
whereby the nucieobase is substituted with an eiectron donor. The position of the
nucleobase for a substitution is position 2 or 8 as shown in Figure 11B. Preferred
derivates of CAMP are 2-(6-Aminohexyljamino-cAMP (2-AHA-cAMP), 8-(6-
Aminohexyllamino-cAMP (8-AHA-cAMP), 8- (8- Amino- 3, 6- dioxaoctylamino)-
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(cTMP), cyclic UMP (cUMP) and cyclic GMP (cGMP). The term "CAMP
guencher" as used herein refers to a derivate of CAMP which is able to
guench the fluorophore used in the assay. The quencher is 30 covalently
linked to said fluorophore. The CAMP qu&ncher is a derivate of CAMP
whereby the nucleobase is substituted with an electron donor. The

WnﬁQ@ﬁE@AW?MW@@UbﬁWIm@mqg\mp)z DI B RR ARGy lthio)-
2 -(6-A @éﬁ@ﬁ% ﬁﬁnﬁ%kﬁ%g?}?%%ﬁggﬂ%ﬁvgt e is 2-AHA-cAMP.

Aminphex no-cAMP (8 P Amino-
oot U SSORATHE (8RO AALHISs Be: IR dhfescence when
ge-itRg-walR) spe@tiv ma@i@mﬁylaﬂd)bemm BtEdidalT ceichaliiae Anpetferred
fmr@:f@me@lrél%imtwﬁég:ﬁeﬂdéﬁv@w&é J@@c%% ﬂtvemlmw?wﬁwért%for
res with.a specific wavelen
egﬁgﬁemg s{ % enc J\&é%%e%re e%‘%f %‘fﬁé‘% ﬁr‘" gWQ'Ch may
ReoHFAEAIS &@“E%%of@@@ﬁwv@ s éWr e, ot Am
HnviobhresB ) G0 ATDF cFBigen pedemet i depb oregavhioh mayfiberoghare is
AT ER A0 TO 655, ATTO 680, Atto 700 (Atto-Tec GmbH, Am
Eichenhang 50, 57076 Siegen, Germany). More preferably, the

fluorgphore is MR121 or Atto 700, 10 The t h
norel R o RABEITE v P BAL TGt e nh G e roverses

teamiregah effegtmihthartMfeasmarhguendredindsodbseptibthavensher. It is
ai@@nmcmﬂﬂ@bdﬁ@@@manes@w&gwhﬁé 2Rl Ascthensysicuel! as the

MR A A

onoclonal or a

AM ifi body. The ant be

oy DRSS AL o AL G BT R TE S Ak, I doaiensBer s
Cé‘déBté@@@iﬁqaﬁ@bOWW'ﬁhﬁhahéﬁﬂ@Ydﬁas bapabtendGimtihgr Kartiedipnal
dRiB B8 isBH SaBiépdher M@Qﬁ@@eﬂﬁr BIOISIng| gataRdy Which ‘?ed to a range

[ WeI Wnt th'@’?glll |n the art. K
o R B L RS R R bl SB o 72
f lonal ant bod es.
met d% Or£ %89 g%a%cr:?r?gngg%?t?gdy? wt!w‘hlare specific for a nucleotide are well

known to the skilled in the art. Kohler and Milstein (Nature 1975, 256: 485-497), for
exampie, describe methods for producing monoclonal antibodies.

The detection complex comprises a tracer and a dequencher. The tracer
consists of a fluorophore covalently linked to a cAMP quencher. The detection
complex shows fluorescence if excited. When the detection complex is contacted
with a nucieotide, 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 iow 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 nucleoctide which shall be detected.

The disclosure further provides the use of the methods as described above
for determining the cAMP concentration in a mixture. Furthermore, the
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The detection complex comprises a tracer and a dequencher. The tracer
consists of a fluorophore covalently linked to a cAMP quencher. The
detection complex shows fluorescence if excited. When the detection
complex is contacted with a nucleotide4 the dequencher binds a certain
percentage of the free nucleotide 25 and leaves the detection complex.

metRHRER! deHEVHEARB Pha HBEURREN RS dag SHAWSIORY KWMBR receptors

igluor.es ence Wf‘ﬁn ex%ite 'Th'?t ecrease of the fluorescence,i 5
WHSHRITE Reli) GATSSNOPR RIS MR i SREB/ B CaNE SiarghP-
Preferasitiyséen desREIODE @ MpHRiEINRRUDIhiRPeDE 45BCSandard '

curve. A standard curve may be established by measuring the change in
30 flirenescence finepsedeter epediatheumnts pitvidedcieotideind ickeitoall for

dé%srﬁﬁfﬁﬁge$eTQa@wI8§H "R father Riovides dhe Lse of Harsaethesls Sshis
bed above %@germgg&the cAMP concehtration in a mixture.

describe
reﬁ%?tﬁ%r‘?ﬁg?gr ‘fife - etRbd d&ESE B M hove may be used for
a)dutaiadintyoslis stviessine e taid woemtr véisigrarmalesduicéidracer and a
ddhesadrsenigrsrepmpEsescef MR austMiard ricmbhhareseptardarp

Gipcrﬁé(?in coupled receptor (GPCR). Therefore, in the second aspect,
q%ﬁere is'provided an in vitro method for 5 determining the activity of a
blrvsépdhavdRifeidntfe signal transduction of this receptor comprises

C) CAMR eI chany iBirfue)ezpriacting cells expressing the said
receptor with a complex of a tracer and a dequencher, wherein the tracer

is afloroRRRIG casalentvdinked iR GFAMP guencher, 10 b) lysing the

cells and c) measuring the change in fluorescence. Alternatively, step b)
may be prior of step a). A preferred embodiment is a method for
determining the activity of a GPCR 15 comprising a) contacting cells

o S e S B A SN ot coce
comprising
a) contacting cells expressing the GPCR with a compiex of a tracer and a
dequencher, wherein the tracer is a fluorophore covaiently iinked to a cAMP
guencher,
b) lysing the cells and
c) measuring the change in flucrescence.

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

Preferably, the measured change of the fiuorescence is compared with a
control, The control may be a standard curve with predetermined amount of cAMP
or cGMP.

Furthermore, the disclosure provides the use of the methods as described
above for screening ligands of a receptor wherein the signal fransduction of this
receptor comprises cAMP or cGMP. Preferabiy, said receptor is a GPCR.

Therefore, in the third aspect, there is provided an in vitro method for
screening a ligand for a receptor, wherein the signal transduction of this receptor

30, comprises CAMP or cGMP, comprising:
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qguencher, b) lysing the cells and 20 c) measuring the change in
fluorescence. Alternatively, step b) may be prior of step a). Preferably, the
measured change of the fluorescence is eédmpared with a control, The

[ ined f cCAMP
L e SaflRonce

MP
dBLEHEHE d6J0E BF ' RERTG AT bresreeepddRRERsIARAR Wbain the tracer
triarsfuctioprafrthisovetepity ot tisesoAMWP ques(ehir, Preferably, said
r%s;%gg{%%@i@%gg. Therefore, in the third aspect, there is provided an in
Vi

o method for sc{ri%enin%a g%%nd for a receptor, wherein the signal
t WW&%‘% %8% i E%?ﬁﬁﬂggs CAMP or cGMP, comprising:

a) contacting a candidate compound with a cell expressing said receptor,

b) addiMRG HEeMSEERIMFIEY SraPFaEa! sfanatdequencher, wherein the

tracer is a fluorophore covalently linked to a cAMP quencher, c) lysing

cells aAdnBadererhsunipgdinecet as genie fiust decencee i mligisety faetepGPCR
SaygrRyior of step b). A preferred embodiment is a method for

c}

screeni ligand for.a GPCR comprising a) contacting.a candj

o ek R e B S B e
confeines i@ taeccdf R Laaiencia Wakefanthe deesnchetvdieptiorthe tracer

crvalfabyditkeae e SIBME dHreghera WAysMeGeHsithrmeasuring the

c [ escence. Alternatively, step c) may be prior of step b). 15
EZ@%&%}%

e measured change of the fluorescence is compared with a
d) measuring the change in flGorescence.

- Alternatively, step c) may be prior of step b).

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

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 fransgenic 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
gencme 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 antagonist.

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 partiaily
activates a receptor. The term “antagonist” refers to a molecuie that binds to the
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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 20 expresses said receptor endogenously or a cell

transgenic for said receptor. Such tranégenic cell may be created by

methods known in the art. A preferred method comprises the following
reSERST @anfagdsdMiiwiicencadetdhantesenian Y iieke $t fRRe ARG, ation by
a sgéi IR;\IfA into a vector and introducing said vector into the ceII..

{= Perasbw, said vector comprises stretches which are homologous to 25

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

refdfs )6l ARMRaURSBRE bihdts Previgeton. Kt Ipmotiangedenagontsty and a
fiuanaynegobistate MROKRE , iRt oA RIORISEN2P OF APIEkRlalaepRist. The kit

. ISty re lecule that binds tQ a receptor and triggers a.
S B e P R el -
Coﬁﬁﬁ’l‘%’ﬂy activates a receptor. The term "antagonist” refers to a molecule

that binds to the -6- receptor but fails to activate the receptor and actually
blodkesikitoha p@isatramnrismamoniser comipamnsthir depecidthepedsriate in the

capreidethicds GARPHisne eeflgruefeh s kAo fIUBFSPRBFE CAURRMY suitable
b%ﬁé‘%df{ﬂg@s‘:@%'a guencher as described above. The kit may comprise
€ dequencher and the modified fluorophore separately or in a complex.
The kit may also comprise any other components deemed appropriate in .
the EBIRERH B MR ALY ﬁ@@@@ﬁéymwm‘mmr@, igtRpreting
thagesuittibtd a0y buéfessiriieest@towiiptiesady! theikitemainadritien@MCR activity.

PAIDBINERE, 3USETRARRBVAAQT TSI SHRABESASBUSIY M¥rpretation of the

measurement(s) .with respect to determining the GPCR activity.
mOAS0TEs Chan e):rs H&oregcence, pre{erabgfga standard curve.y

Having now generaily described this disclosure, the same will become betfter
understood by reference to the specific examples, which are included herein for
purpose of illustration only and are not intended to be limiting unless otherwise
specified, in connection with the following figures.
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Particularly, such manual may include information for the interpretation of
the measured change in fluorescence, preferably a standard curve. 15
Having now generally described this discfosure, the same will become
better_understood by reference to the specific examples, which are
includdd¥&in for purpose of illustration only and are not intended to be

limiting unless otherwise specified, in connection with the followin
flgurgﬂ;ﬂ;@gﬂ?@@fﬁm@ﬂm feriglecidhetiyerariereiR121 as NHS

BesppbarevMRISdde NAtBliegter #sdicadsRudedvatilabieling ehiamphMP
derivative in the examples. Figure 2 shows the molecular structure of

MR1Z52rAHAROMP e Figige dShanrRss e maticorpregeptaignmef the

assay principle with the example of determining cCAMP concentration in a

Il. Il d
i L e e U
Wﬁl@é’a%’ gidsipryiing e Earms cRIHA NGy 2sliH e A0S afslysed and a
daldEtiantimidis (edgled dosherumiidgatakanitie At cinttbody cd grifses a complex
GF%%WSFﬁ{&@t@féhW@‘ﬂhﬁﬂ@a tRefluRiq %r&%ﬁ%\’%ﬁﬂdb’ydenvate e.q. 2-

od uenc n co tacted with ¢ ntlbod St
A s e A b e e DRRE AT AR GIHE Brtibody).
gmtzﬁoqdynmmctqgémeﬂqueheh@g the filuoroptione mde@@é;@eisbar antibody (=

@ %ﬁ%@rﬁlwwﬁﬂ% witle dfmhﬁr the Qﬁﬁﬁa@ﬂﬁﬁﬂﬁr@w:@f‘t’?ﬁ@ of the
S e enc, ure ICa all
A SR ke R e A B R PRI ARG a0

SRS BILRFRAYHE WW@BB@F%@W%@BWS(B ﬁaéf@%@mfélwﬁé@wt signal.

miibehafiserbe aadPrcthepressing dialovenzhing labrebhangseof
lifetime of the fluorescence (to fluorescence lifetime in the absence and

tin th%@?@%@iﬁv@s% F&ﬁﬁ@a?&ﬁr‘%&éﬁ@ﬁ‘&ﬁ QeraPNitRler-Plots of MR121
S TR n,of tF dz‘;g( g@ﬁ‘?é R %Nﬁ% S ARG TR e scence
"ABIRANTES t8aFAYCA A Nt 9
intensity ( |y fluorescence intensity in the absence and | in the presence of a
guencher), t/t: change of lifetime of the fluorescence (i; fluorescence lifetime in
the absence and t in the presence of a quencher).

Figure 5 shows a graphical representation of the decrease of fluorescence
intensity (Io/l) for different cAMP derivatives (8-AHA-cAMP, 2-AHA-cAMP, N-6-
Aminohexyl-cAMP, 8-OH-cAMP, 8-ADOA-cAMP, 2'-AEC-cAMP, 8-MBT-cAMP).
The large deviation from linearity for 8-AHA-cAMP above ~5 mM is due to
solubility problems. l/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 graphica! representation of the titration of the anti-cAMP
antibody at a fixed tracer concentration (10 nM MR121-2-AHA-cAMP). A fit of the
experimental data resulted in a Ky value of 28 nM.

Figure 8 shows a graphical representation of two cAMP standard curves, one

without cells (filled diamonds) and one in the presence of cells {open diamonds),

fitting of the curves gives 1C5,=109 nM and 119 nM without and with cells,
respectively.
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antibody at a fixed tracer concentration (10 nM MR121-2-AHA-cCAMP). A
fit of the; 3P expeiimRAty! EQPW&M%%% ﬁ hdRIGHEEeRs of the

showsa rap ical representation of P_standar rves, one

Jaigued BRI FaMEd) Srf e tMRe HebeRtO SHALIA-(HUR and
diaidnash- Swﬁh@\mﬁhﬁz’curves gives IC50=109 nM and 119 nM without
and with cells, respectively. -g- Figure 9 shows a graphical representation

gf a Forghatin sada@qm@ma@d@aﬁrMSBgﬁf&dﬁﬁaf@m@zﬁghongphosphate
e 09 ﬁg = n orc an
P? CMF% g%i i& mg&%ﬁh—? lﬁfF élh\gsxt?s a gr p

pM fo olin lical representation of

Stern-\ollmer Plots of t ollowi g cules -8-AHA-CAMP,
AT T0SSEAAALIOUP L P EL R B RS RNA Shows the
chaniddl- -rroiewhexf Eyicad MR- AMoAophibhate (CAMP) (A) and
t@ P8 li—@qufmpe{M E@w@ 2 shows the chemical structures of

= P (2-AHA-cAMP), B
8 ygrgﬁrf\‘ﬁ% %ﬁsjlg%{%) @r\ﬁgf@/@'& rlt?a é utyIEhlo) cAI(\:/IP !B
(EMBT( é&ﬂﬁ)f@)% Qsdlé?ﬁﬁﬁsiyi infokEoh %ﬂ% JADOA-cAMP)
EE )8 §qahAnniobbxytydaninoaaRMARS NABAAKIAPLS F):

Ne§-ATHORRGHYheN R AMP
G): 2'-AEC-cAMP (AEC = 3-Amino-9-ethyl carbazole)

Figure 13 shows a graphical representation of the quenching of MR121 by
cAMP, cGMP, cUMP and cTMP up to 13mM (a). (b) shows a graphical
representation of the quenching of MR121 by cAMP and cGMP in the
concentrations up to 10 uM in a Stermn-Vollmer Plot. In low concentrations, neither
cAMP nor cGMP guenches 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 cAMP (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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G): 2'-AEC-cAMP (AEC = 3-Amino-9-ethyl carbazole) Figure 13 shows a
graphical representation of the quenching of MR121 by cAMP, cGMP,
cUMP and cTMP up to 13mM (a). (b) shows a graphical representation of
the quenching of MR1 21 by cAMP and cGMP in the 20 concentrations up

to 10 FABP&EM-Vollmer Plot. In low concentrations, neither cAMP nor
cGMP quenches MR1 21. Figure 14 shows a graphical representation of

the deCrangettifliprRsttde iaagatienate theddoniceineatioanutica MBrantged

ehBrdisiguns and ureskrig e R 6hRYE A i SRINRRVRR RRERIAEAN of

the decrease of fluorescence 25 in relation to the concentration of cCAMP
(cAMP standard curve) with Atto700-2- AHA-cCAMP as tracer and
anti-cAMP antibody as dequencher. Fitting of the curve gives IC50=48
nM. -9= Exam es C mmteruall%F arlable reagents referred to in the
examp ere use according to manufacturers instructions unless
otherwrse indicated. 5 Reagents and Instrumentation CAMP, ¢

o AL NPC AR AT D (A BATPA AR CADANIRANP, 2-AEC-GAP,
BNUBIT anWR, NN Admifradteseyid e AN aanniS3 b Hes AP ez ezppuiotiasset from

fEmos 'et@gedteréerﬁeﬁu@ét{%@ﬂ@ﬁet@ﬁmw%ﬁrMFN% ester and N-
HS est SM | 0 ex I-cAMP from Rache dla%nostrcs
BTSN T RS 00 SR Mo Gt R R Atto 700
(NS> BsteG N, Attm Em@mbhb(ét%?w@rsmgeﬁrr&whanwang 50, 57076
BEMRUES. mb%a%@@e%m&&m%&%%@%@ oduced in-

Sagsto
giéplgérlrér)n%egntgsé vé\%g%iewpljé@ SRQH%-?&EK con arn ng 4?‘?}? B%qﬁ? -497)

0,
S BTRA S CRNRE TP LI J6LL o) GHIEE G, BSA
Shibanandpoviogyserdme, ciic’a &@P@E!Wﬁit}ffé@l(ibﬁeEA&\Wu&gma -Aldrich
QQREHIBGHBM, BRivdMbymiage ftndquiay setushsTasieMandf o lyse the
OSAI% a%gﬁﬁﬂ%gg%cﬁemw BH\R?aS used containing 0.1% BSA (Albumine
from bovine serum, fraction V, 296%, 05480, Sigma-Aldrich Chemie GmbH),
0.45% Triton® X-100 (9342, Sigma-Aldrich Chemie GmbH), 0.075% NP40
{Nonidet P40 Substitute, 19628, USB Corporation, Cleveland, OH USA) and 0.3%o
NaNs (purum p.a., >99%, 71290, Sigma-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,
Schnackenburgaliee 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 iICCD
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 Hamburg, Germany) with

< an OPO system as light source (GWU Lasertechnik Vertriebsgesellschaft m.b.H.,
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0.45% Triton(r) X-100 (9342, Sigma-Aldrich Chemie GmbH), 0.075%
NP40 (Nonidet P40 Substitute, 19628, USB Corporation, Cleveland, OH
USA) and 0.3%0 20 NaN3 (purum p.a., 299%, 71290, Sigma-Aldrich
Chemie GmbH). Growth medium for the cells was F-1 2K (Gibco

28937 HEsNslnmta Gy i e PR MA-fetpitatipa R dibie emission fiter at

18840-1h22). All fluorescence intensity measurements were carried out by
means of a plate::vision fluorescence reader (Evotec Technologies

GmbH .Aaﬁei;phﬁmﬁ@%g@mém,@ﬁmfiﬂﬂ@@fmﬁm@t@w@war 384, black
e P [ ressure rc S rthe ement
WA T T S
eVfiddiBR HRBARY HOSA? BaHiWldth 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 30 intensity

was adjusted to about 60% of the maximal signal of the employed iCCD

camerathys ugiitg AltQneaiioriidiars MR 2drying exposure times. The
lifetime measurements were performed by means of a plate::vision TRF

reader (EVRIgEnERING VLS ANBEIbFSHIRCKeRNEIRNSS 114, D-22525
Hamburg, Germany) with an OPO system as light source (GWU

Lasertecﬁ@%i%ﬁ@?iﬂ??%@?@ﬂgt Ré_émfrja%oaoﬂﬂl\ﬁ%%ﬁa(.jéf)ﬁﬁﬁugﬂ@\er in PBS

tuned to 63 or excitation_ and the emission filter at rim.

e PRARRNEOH SR ESAN A AR 4RSS e r biRYe) (HEaPilasalio @ microtiter
withatde drjutaeisodnog, teslidifetiltiee vremtencBrudedl@af@F12), theubtdlon time of 30

&%mzufegiévm.\fﬁﬁﬂ@@st@wbﬁﬂé@rﬂgaab?E@@ﬁr&e?%ét@g%mﬁu}g%ﬁere 0,0.1,0.2,
1 Qu ca ies,of cyclic nucleotides 20 p in

Pé% én%&%t%%ggr?ﬁgi%%ﬂ 20 pl quencher in PBS 10 (DMSO

end concentration in the assay: 1.25%) were pipetted into a microtiter

plate. FIs6REcamtcadiva fbtikdd \obrBishenaepaifiaions iHtgBERios Simdlowever, this
of@@nchingtdscatRT alfbe thstedcondedtrationaoktbechyslicconeientidese not reached

WESS Qb &<y, In low concentrations up to 10uM (corresponds to range of cellular
concentrations), neither cAMP nor cGMP quench the fluorophore (Figure 13h). In
the displacement assay with the MR121-2-AHA-cAMP tracer the assay window for
displacement with cAMP or cGMP goes from 1 (MR121-2-AHA-cAMP dequenched upon
binding fo the antibody) to 1.7 I/Io (MR 121 quenched by 2-AHA-cAMP).

1.2 Quenching with cAMP derivates

In order to analyze the quenching mechanism, measurements of
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-Aminochexyl-cAMP, 8-MBT-cAMP and 8-OH-cAMP, see Figure 4,
5) were carried out.

20 yl MR121 (in PBS, end concentration 20 nM) and 20 ul quencher 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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0.4,0.8, 1.6, 3.2, 6.4 and 12.8 mM. cGMP quenches MR121 at higher
concentrations (Figure 13a). However, this 15 quenching does not affect
the assay window because such concentrations are not reached in a
cGMP assaéeln low concentrations up to 10pM (corresponds to range of

Hetims) wéi %&yﬁ%wﬁmp%%@mwanemh%wﬁum@m%
(oignicaihdat Hil. thexthisflggemasfeasseysndts the MRERG2 AEBYEAPforms a

H@ﬁ%f@?e@ééﬁy NAYsiafe UsRIRRSMAHL WIR Néﬂl\ﬁbcg'ﬂﬁ& PB.ADOA-

#o ﬁﬂéﬁfm@%@a"%ﬁﬁi‘aﬂkﬂ%ﬁo ekt AR R an -

Aenivatesiyl-oAdéFto analyze the quenching mechanism, measurements of
fluorescence intensity and fluorescence lifetime of free MR1 21 as a

functisnBhdifieraminreleante 8-AN0D SAMRIR HAE ArkAMB cBuAitAF GAMIR, amine
§d§8%§%ﬁr CARPARS M DiE iR BieRk h%@%@ﬁw@ ﬁ‘}éﬂBﬁg directly

8-OH-cAMP, see Figure 4, 5) were carried out. 2 ,
EhiDedRnE SRS ﬁliﬂ)%?d’%%‘ﬁ%eﬁ@ﬂéﬁ‘iﬁ@@@’ ?D‘i\ﬁ@@@ﬁ&y’ -cAMP and 2'-
Adiicaribatotnaithiccass apupl2806)tihar éoptine thedi e @ o oparofiter riplage. moiety of

Eaé}@%@c@pgm(iﬁ%g;%%a.ww @J@é@éﬂ&%@%@s%ea%%ge in the

0 minute ecrease in fluorescence intensity without

R B G At P 150 DL TS A HEnelichdagBagfon with
the regseinediytensity is even more pronounced for 2-AHA-CAMP,

8-AHA-cAMP, 8-ADOA-cAMP, 8-MBT-cAMP and 8-OH-cAMP (with

constant-ilyore Scérecehddgdifetifheredvienca e 2sARG/DAMBP Gttt for all cCAMP

B’e@ﬁ&ﬁl@%@%&ﬁ@ygﬁw Qgsa%%@qﬂf%rﬁél@htlWQ,”@C%%éégﬁlatred F;rom the
fﬁafcr&%af%ﬁ??% D ok MRS Mo GH o M, 758 M

a2 BE M M%W&MWPM%MMRWAH%EMMH\@B«MP and 8-

DA GAMR ZTNd/&ru&wAHﬁg @%%zéﬁ@iérﬁAMé’ fhadinRisiSof the
W%wa Lvaersnﬁgemore 9% SWMBT Cﬁl'\"&é’ o] ts umtj %’\nd ¥ reported in the

§ Aacan oxygen |recP b plopnane repo

literature (~220 M)

When MR121-2-AHA-cAMP is bound to a specific cAMP antibody this non-
fluorescent compiex cannot be formed and an increase in MR121 fluorescence
intensity is observed (Figure 6). The fluorescence intensity of 20 nM free 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 cells. For the further

development of the assay we used antibody A although the dequenching is less
compared o antibody B. However, the displacement of the tracer with cAMP is
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to the purine ring system of adenosine. However in N-6-Aminohexyl-cAMP
and 2'- AEC-cAMP the linker is coupled either to the amine group or the
ribose moiety of 10 adenosine. Apparentlyzthe modification of the

denosing leagds tg a change in the, electronic states of the ring system
ETLFF A Aho WA BTEIER RGeSz i R G b til
tgeashengedgh floclewelonce intumtigsgdel) is plotted for all cAMP
derivatives investigated. The association constant, K3, was calculated

from the 15 linear region (up to 3.2 mM) of the plot giving 514 M-', 475
M™, 512 M-', 758 M-' and 236 M™ for 8-AHA-cCAMP, 8-ADOA-cAMP,

2-AHAESAMBIS MR- GO0R ARG fo b MR LRSSy Nis

qguenching is very efficient, the K. for most of the cAMP derivatives is
. . torat
mfffz‘ﬁﬁé’mﬁm (PR RO RN SRS LN RS fez1-2.arin.
dimidRGHelaarasesh SRR SRR Re A RARINTA Saverd Eacer

icviRdZtaflisore$2e6cd Ointéresity ROahek ivetix(Bigisrbu)e T 126 i arelse i@ dilutions
iwsfbsﬁ\j(p@t%amwfﬁ%%&é%]intéoa@é%ﬁ%@r@tﬂ@rwm@%iﬁw MR121-2-

chl npl a m%{eur of 20 nM KIRlémz-fHA-cA P and 1000_n 4 aft
AR R AT ar ellond The sresarmiaishaiings read ater
G30unBeiRsdambatenatiRe Mra 384 welshakenatiee sedaware normalized by
I&@te@eﬁ@wmm atied uR BibdaNbROYA @@u@ﬁ?@mtﬂ@fsﬁ%@ml ding

0 % I egree of deguenching.also
e B R R R 25 0 20

epen

d’l‘fﬁn@’raﬁ?& diffrremtdrRaehirgHRNALMG domain 30 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 critxalrtietBe dosbody peoegmizasvidre tracer which is a labeled and
modified cAMP and "pure" cAMP produced in the cells. For the further 35
developmpgmt of the assay we used antibody A although the dequenching
is less compared to antibody B. However, the displacement of the tracer

with CAMELIS on Kg=28 nM 40 nM anti-cAMP antibody and 20 nM MR121-2-AHA-
cAMP were chosen for a sensitive detection of cAMP with an 1Csp around 100 nM.
Figure 8 displays two cAMP standard curves, one without cells and one with cells.
For the standard curve without cells 20 pt cAMP dilutions in PBS containing 0.1%
BSA were fitrated into a 384 well microtiter plate and then 10 gl of the detection
mix (120 nM anti-cAMP and 60 nM MR121-2-AHA-cAMP in 3x lysis buffer) were
added. For the standard curve with cells 10'000 celis/well (CHO-K1) were plated in
25 pl medium and kept 20h at 37°C. The medium was then removed and 20 ul
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 1Csq¢'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 celis using the detection
mix in lysis buffer. With up to 5% DMSO and 0.8% BSA no change in ICsy and no

significant drop of signal were observed. Signal and ICsq are stable for at least 6h.
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-12- better with antibody A and the window full quenching - full
dequenching is still good enough to develop a robust assay. Example 2:
Kd determination of anti-cAMP antibody 53Te binding affinity of the

anti-c antlb to MR1 21 2-AHA- cAMP as,
otorm ey g e el Se el O A A7 00-2-

AHE-EO MBS bager @Ry |ﬂM>@W§P§@¥1ﬂé‘f'%%l Hﬁm@mﬁvrﬂﬂu@&ﬁépvv@é diluted in
pEStedritaihheplicats B o, 2084 afethanizhiredinlasn I henatRlted into a 384 well

Mittetier pate Qﬁt'}"F e"i!ﬂ?e?éj&%‘?w%&%@ el tﬁgg%%é?fﬁﬁwcubated at

|ntenS|ty was read after 0 minutes |ncu ation at R
dhhist arpid d‘é(f%{[v‘f}l@?é‘% W&T?é&%@’“@e&ﬂﬁd”%%ﬁ@% $iedkit antibody

to 0%. Figure 7 shows the corresponding titration curves. Fitting to a four
parametéritiddel yields Kd values from 25 to 29 nM for the different

tracer concentrations. 15 Example 3: dose response curves cAMP Based

on Kd=£g&;nht 4@ isoardiecAdtiharnisbadyf dhd 2antaMR12Ie3-f BAMP and cGMP

%WMLWW@@%%&%@%%%% Qgiﬁymgﬁﬁé{ﬁ%&ﬂ{ggﬂqcsg of 134
I B R S5 o T ot i PO WS b Sensitivity for
difiish 2 PESVIS ndeipimg! 001 dheB stegtiontiofatbe inndibeB4 Wetlifferent antibody

hiekphite it pdesandithentd Ol withe  deteelionn Sitkyd k3P oAanti-cAMP
and 60 nM MR121-2-AHA-cAMP in 3x lysis buffer) were added. For the

standardgijpve i 8@'&?#%&%C@l|§ﬁé’§”l(‘p'ﬁ’@%ﬂ()owgﬁ|ﬂ t%jf‘? 2@@\ For the

mediym and kept 20h at 37C. The me was then remove

RS P2 BT il ekt s vere
vitnaetedi dete. aTh@plsesrieretites platw lbae dratrR T0op! @ B87vddiattiakemix (40 nM
Qﬁ-ﬁ@f@ﬂ(ﬁﬁﬁ'@ﬁdhgefW%Rei'ﬂﬁWAThﬂﬂﬁieﬂn&?%@%fﬁéﬂ WBHadded. The

oth standard curve nd 119 nM without and w
RerEe S R, Ao, B B St rod ke before
reepitiba g enieenases HostenRahbility against DMSO and BSA were tested
without cells using the detection

Example 4: cAMP cellular assay

A forskolin dose response curve was performed with CHO-K1 celis. Cell
numbers from 2’500 to 20'000 cell/well were plated in 25 pl medium and incubated
for 20h at 37°C. The medium was removed and after adding 10 ul of PBS with
0.1% BSA and 1 mM IBMX the cells were incubated for 60 minutes at 37°C. 10 yl
of forskolin dilutions in PBS + 0.1% BSA + 1 mM IBMX from 0.01 to 300 yM (final
concentration in 20 pl assay volume) were added and incubated for another 30
minutes at 37°C. Then the cells were lysed by adding 10 ul detection mix (20 nM
MR121-2-AHA-cAMP + 40 nM anti-cAMP, final concentration in 30 pi) 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 ICsq
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



mix in lysis buffer. With up to 5% DMSO and 0.8% BSA no change in IC50
and no significant drop of signal were observed. Signal and IC50 are
stable for at least 6h. 13 Figure 15 showd4-cAMP dose response curve

1050 & W‘WQ‘%%@%@'@?@&WE%&%%?% B on 20
R 01 20 GRS (AT RO M S RS i@éﬁp&f@aﬁaﬂtmbpn in the
deteatjort Qﬁk/azyereraqﬁpdtt@dﬁmaemﬂamtﬁenm@l &b omasS8advéfittime were

SH@%&EE’&%&?%‘N r‘:@c‘iﬁl?a%ﬂrﬁﬁ?@ 3k g '}ﬂimﬁ@é\/ﬁ% RigLed4 Wre

comparison Iétan rd curveﬁ OI"\]CQ and CGMP done with 20 nM
ROSaK Arbﬂ il BRAERSEP GANREH, $fs1 WS calculated

nivbfortba MR antegRn erftfr BGNW]'h‘éﬁmlﬁm values as well as the
sensitivity for 10 cAMP and cGMP depend on the selection of the

antibodyttoSeiiffenent gotbodyrenayhetadeysensiikeciacGMR anddessv? and

SpNSHi f : were diluted in PBS containing 0.1%
B@Aﬁst ggr@écl%g\%dcgﬁigggm?t%ou cells 20 p1 of cAMP dilutions and
20p1 cGMP dilutions were titrated into a 384 well microtiter plate and
then 10 pl of the detection mix (40 nM 15 anti-cAMP and 20 nM
MR121-2-AHA-cAMP in 3x lysis buffer) were added. The plates were
then incubated at room temperature on a 384 well shaker before reading
the fluorescent signal. Example 4: cAMP cellular assay 20 A forskolin
dose response curve was performed with CHO-K1 cells. Cell humbers
from 2'500 to 20'000 cell/well were plated in 25 pl medium and incubated
for 20h at 37C. The medium was removed and after adding 10 pl of PBS
with 0.1% BSA and 1 mM IBMX the cells were incubated for 60 minutes
at 37C. 10 pl of forskolin dilutions in PBS + 0.1 % BSA + 1 mM IBMX
from 0.01 to 300 pM (final 25 concentration in 20 pl assay volume) were
added and incubated for another 30 minutes at 37C. Then the cells were
lysed by adding 10 pl detection mix (20 nM MR121-2-AHA-cAMP + 40 nM
anti-cAMP, final concentration in 30 pl) in 3x lysis
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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 IC50 30 for Forskolin (3.7 pMPwas reached. Figure 9 shows
a Forskolin dose response curve and g¢AMP standard curve with 10000
cells/well. Example 5: Quenching of ATTO590 and ATTO655 -14- 20 pl
ATTO590 and ATTO0655 respectively (in PBS, end concentration 20 nM)

2nd 20,plAepRIALEARMEAMID I GBS (RMER enaggenration in

the assay: 1.25%) were pipetted ihto a microtiter plate scence and

||fet|méhfé%%t%ﬁ€é%ﬁ‘r8?i’ﬁﬂéf? QHWL%QQ&W%W%@ PR RreTiragRy and a
resultgiegnescineqgrpberteid iha Biear-ddlfhepiBthoTd e@sdonthtitinked to a cAMP
const elﬁ}:}h@{ag,q@lculated from the linear region (up to 3.2 mM) of the

lot. Afto590 dAt nehed by 8-AHA-CAMP with K5=282
IF\)/Iol :ijcj) ‘R%agﬁ{'f‘ ﬁéa%r@eg %Eeféﬁf{?%? 15C Clairr\?g 1. In vitro

method for detecting CAMP or CGMP comprising a) contacting a mixture
cémprisigRaEhAacerdiiafrclain ravbemia Hasyrbneres saklgate.

the tracer is a fluorophore covalently linked to a cAMP 5 quencher, and b)
ndeasulingtivéronamegiecd faroleternitning b eotivihodf sceerdirignectman the signal
1, wha@n%m%umﬂ&&&eudﬁaé@n%%mﬁﬂmthmr

deter ctivi ceptor reln th ignal transd ctlo

the rer o A A S e S R BB Bt gpoor ano o
said réi‘é%%%‘\ﬁ‘ﬂﬂfa"éﬁﬁfﬁféﬁm e ﬁ%@ﬁ@lﬂ@@@@@éﬁ@%ﬁ@ﬁ&éﬁkﬂﬁéto a cAMP
tracer tpuaificiosophore covalently linked to a cAMP quencher, b) lysing the

cells aggi[pgi%ﬂ%r&@gé%ghange in fluorescence.

b} measuring the change in fluorescence.

4. Anin vitro method for screening of a ligand for a receptor wherein the signal
transduction of the receptor comprises cAMP or cGMP comprising
a) contacting 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 covalently linked to a cAMP gquencher,
c) lysing celis, and
d) measuring the change in flucrescence.

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 to 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 to 8, wherein the measured
change of the fluorescence is compared with a control.



15 4. An in vitro method for screening of a ligand for a receptor wherein
the signal transduction of the receptor comprises cAMP or cGMP
comprising a) contacting a candidate compound with a cell expressing

said re¢epto di the cells a complex of a tracer and a

dgfc?uenc ({ @e?&np r(écc%rrgls at‘? SR pRaFCL AN f(}) 3I8%f ke fb'g © for
cAMP é’@é@féﬁ@”ﬂ@@%lﬁb%ﬂ@j&ﬁtﬂ'@@ﬁﬁ@ﬁ@miﬁgﬁtﬁéﬁh@ge in
fluorescence. 5. The method according to claim 3 or 4 wherein the

retéptat iSlecGROIRING.  He quethut:aecar difig:docging anecaltiaitysibitebwith a
Wherei@mm@j\gﬁcw@ncher is 2-AHA-cAMP, 8-AHA-CAMP,

8-ADOA-cAMP, 8-OH-cAMP or 8- 25 MBT-cAMP. 7. The method

acfé"dtﬁﬂet%‘%&ﬁ&ﬁg; éﬁ“g‘ R rf];é&tg/‘@gd e Chlez%gf-\HA-cAMP,

accordl toany o He-Clad
whereif hEHGOMFh St L iR eAME A/gMMR@IAﬁd\ARtEd?@M%O 9.
The method according to any one of the claims 1 to 8, wherein the
measured change of the fluorescence is compared with a control. -16- 10.
Use of the method according to any one of the claims 1, 2, 6 to 9 for
determining cAMP or cGMP concentration in a mixture. 11. A kit
comprising a dequencher and a fluorophore covalently linked with a

cAMP gquencher. 5 12. The kit according of claim 11 wherein the cAMP
derivative is 2-AHA-CAMP, 8-AHA-cAMP, 8-ADOA-cAMP, 8-OH-cAMP or
8-MBT-CAMP.



