WD 2004/ 083803 PCT/ EP2004/ 002317 -1 Test nethods for determ ning the
intracel | ul ar YEhEOHHEEBPDn of cyclic nucleotides The i nV@ﬁfE%}QOg@OaPUS to
processes for the quantiative optical analysis of the 5 intracellular
concentration of cyclic guanosine 3',5' -nonophosphate (cGW) or cyclic
adenosi ne 3',5' -nonophosphate (cAMP). These processes may be useful for
identifying and evidstialetit@s fed RBAhITRAO RGN EAcelRIIAP BSideRfrafibn be &Y clRUDSt ances
which influence the actrvity of receptors or enzynes 1rnvolved In the
synthesis or degradation of the cycli mupl¢atidest i des cGW and cAMP. As a
result, the process is 10 suitable, for exanple, for finding nodul ators of
sol ubl e and nenbr ane-bound guanyl ate cycl ases, phosphodi esterases (PDEs),
NO synt hases arkk @RhAbEi BhE&AUR) @fbccEREERE OE qEARERSYe opticall Mvadiid @ the
descri bes a process in which the intracellular concentrations of cGW 15 or
CAVP are méasuneacollilan qoneeriagionfolr excdiebgwmasine eb L5’ tmenwphosphatse (C&VIP) |drnes
express reconbinantly. a. bnation o kA A i,on channel s, act | d by
cyclic nucl eo(“tylcg(ésadé(/neﬂ@%%n'%ngﬁosgk%tgﬁﬁéﬁﬁnﬁsgh s’letplr(\)/ceesspﬁ%oma pp%tué%ﬁh{figﬁd a
receptor or andefifFmaRantQivaltiaiied (REOphrRae5160i84lCprbPerties bOWRHsubkh@cey @iiRES i s
suitable for automation and for high-throughput screening (HTS) and ultra
hi gh- t hr oughpugflsenceefiengetiaty ©EfiHESIPIPIST ofrpiayBeorigvoleed ridnthep spaBede L1f or
measuring the jntra I r cent i.0 A \, .
di sadvant age o#egbaedflﬁlgA Sgk}% %‘&g rrlléel:gl\?é&&eaucg} ]\qg a@%@g g‘fs 'erraecsjllln gatg? ﬁjvl:bl%{3 §/s, “hei ng
only parti@ | ysuatiblengéabkeémplef fat fialling moddulagirnHvasyble candl nkatteshe-tund
Conventional comercial systens for determ ning cGW and cAMP are

radi oactive tBERHAKIFYSlastse Bhosphediesterases 6P b DAL sjhasey ard Grpgpteinrcompled]
Hanburg, GCer intillation proximty assay (SPA;, Amersham

Bi osci ence, U&?%%fsh?ﬁgﬁgrjén- radi oactive enzyned-|inked i munosor bent assay
(ELI SA; for exanple 30 from Amersham Bi osci ence, UK). -2 The

above-descri bed processes cannot be used for neasuring the intracellul ar
CGWP and cAVPREGH¥IHINASSIHSS Rprogess Hgwhigh the nfracaljulay conaegtiations of fiiMPhe
measur enmentss, .t gb@e S Rpeqdi ' | eqti: des

t hen be e;ﬁisr ac?rep. hﬁo?ﬁgﬁg%fr gvé@stshqf%éudr?eggg@?ﬁgh{]g?l?g@é%'%%g C%ﬁl\k"qe?s t he
measur ement Wi dxiprdsh eec@intbinanklyi anchnmsbhibhteonpsopartiarasipat chabnels’ sAMRtedetspovidie

el enent”, CRE) and the zynme luciferase (Gpetz et al., J. Bionol. Screen.
(2000) 5 377- QBJ&?‘?OU‘i‘Fﬁe( g cdanngly)sa cAIURS SIS RIQGRPTORBURIAER FeGeRIN OB 3N
transcription I at. | t i 1. t jjgnal to
form causing ‘%I%gm %ﬁb@h@%ﬁuﬁ géet?tofb%lr(fs%@u%.@ P %egsolrsrg? {%%%9506 a:ilgonﬁggvg not
suitabl e for ragd dormaghuwhsughputotcredringaqHTY) aiVRIgDridgintiradghpos screeningl | S.
It is the(ﬁ)bj ec;@%& the jnvention to find an inproved, non-radi oactive
process f g fOrgneHHatPtt r acel | ul ar concentrati ons of cGWP and CAMP.
The intention here is 15 to be able to carry out the nmeasurenents very
rapidly and also with high sensitivity. The process should be autonatable
and suit abl e fQurrént ghhedebses fghmiedsusing dbnintrpceliulasampbssation dfesIMB arpAMBs

é'r_gfs e?g& ;f%qvg%[ @g%tggg (S)f f)er}nga %gr?rregcgggs?ve\,md}lg tot trlllg ulsen \(;F rr;l%io%gti\?i{y? being

only partially automatable, if at all, and being very complicated.

25
- Conventional commercial systems for determining cGMP and cAMP are radioactive
techniques such as the radioimmunoassay (RIA; e.g. from IBL, Hamburg,
Germany), the scintillation proximity assay (SPA; Amersham Bioscience, UK) and
the non-radioactive enzymed-linked immunosorbent assay (ELISA; for example
30 from Amersham Bioscience, UK).



* 20 chem cal Conpounds having a nol ecul ar weight of from1 00 to 500 or 100
to 1000 or else higher than that. These conpounds nmay be used individually
or else as a mnmixture in the processes according to the invention. Test

. conpounds in accordance wth the inventi-oh-also include antibodi es, natural
substances, extracts of natural substances, peptides, proteins and nucleic
acids. This list is to be regarded only by 25 way of exanple and not as
finite. In ordgfe {RveALRBLES Prd%es?s% E8MbN8e ﬁéé%tfgmnfe%urﬁgztb{@ﬁﬁra@élﬂﬂa{rWPor S
whi ch influence the intracellular cAMP or cGW level, various ion channels
activated by capdlqﬁd\/IPm@@b@mand%n( ONGe chin el Shu”alle can'amsltélmmasuaftmms or in
vari ous conbin nto i ch,.addi.ti opal express

cal ci um sensi t! i’/ge EH@F%&%?%FWPEQ ang\QeC%yﬁBF T Eﬂ?ﬁm%‘rbe e%‘F@‘étgdcel s are
subsequently transfected with various enzynes or receptors in order to test
the suitability of the cells for high-throughput screening. This involves
usi ng, for Sexafhmither protashlfer @mhgumr@yﬁmla@wh@ 1ahbe meawemalpiamtb thef aid
producing intr L ation. of recept or

i ch my | be dagttb TRl draier o AV eegse AT SEE g T YEE! on,

i nduces an 'n%@i?e%@sel oetznétrachl Biinddl. SAVER. QOO®B K7t Bgum The PNReshamNgks are
i ntegral nenbrane proteins are opened by the cyclic nucleotides cGW

and cAMP. Thi sdimmtygaaﬂmM@nercHatnhelhstransenptmmll eatslaliengwtd on take lrdangans

whi ch are perne OtaSSI and cal cium.i The f.unct a
channel s are c?fﬁgo@éh’eosf‘g :Bgf}rn} eﬁ?‘fsi%tg‘%rme&ﬂérgma?tftf)é?sgﬁ?r2 r#hﬂss hﬁ?ﬁo or
het er ot et ri@erig)thusTBer §i8RAbIet foY i rhpid SméLufsRdt @Eldh@ééﬂﬁalcanhxﬁecbﬁbfeht#ﬁﬂﬁﬁdnby 10
conbi ning various subunits (Biel et al. TCM (1996) 6, 274-280; Kaupp and
Seifert, Phystedb. Rev. (2002) 82, 769-824). The channel subunits CNG 1- CNG6
whi ch, according to a nore recent nonenclature, are also referred to as
CNGAl- CNB3, have been cl oned and published (Bradley et al., Science (2001)
294, 2095-2096} .is tHhebjectexd Sk iab&Rionplol B&d uﬁtrimgfﬁ@dsn@lhraﬂsoaehw plocebfor
exanple (Sauter et al., PNAS 15 (1998) 95 6-4701 The increase in
intracel | ul ar BENPribE tl@AmmC@Bnkaéﬁ@l‘rcamr@wnﬁegeﬁwm ¢ Poplaimention herhis NG

channel s d t f in
may then 03 Pt {5 bR il i ookt YR cBRTy, a3 b Ml scpUtivS.

i ndi cators, suLie gRces, shbald BxatPhatabURA sitdbte forekigh-throtghut Redebgingiod of
cal cium sensi tive_ photoproteins such as aequorin or obelin. The

phot opr ot ei n EHWPSIN ihhPemAPUds TS @ad BHAMt he j el | yfish Aequorea victoria
is a highly sensitive calciumindicator in cells. The aequorin conpl ex
consists of the 25 protein apoaequorin, nolecular oxygen and the | um nophore

coel ent er azi neTesT RbfpoGispinesccordahse WitketHel REntich hﬁepﬂ@fdi@lﬁ?%‘ldmf-mﬁﬁbﬁlbum
(Ca2+ ion} W th maxi mum em ssion at 466 nm é)Jones et al

Bi ot echnolZ0 ( 19smyjcal pompouyndsdmying gyapleeulap Hsteh PBfrenhl(?Oswo‘m @rnl%qocerOHas
been cl oned frgmyvap Bgéﬂﬁxdtgﬁ{zﬁe&ugﬁnago}ngg% Pal Lgd &Q%&ﬂuﬁ%ﬂtél&f as a

exanmple. It consists £ apoobelin Pun nop ore coe erazi ne.
Li kewi se, bl uemixmg'htm itlse prokctssedadcordifetqothe denationf Tesalcompounds|ih atcdmee et

al ., Methods Enz (20Q00) . 305,, 223-49). 4 Cuanyl ate cycl ases are
responsi bl e fowt%rqgﬁﬁbeﬂﬁo%@ﬁ? lflssl&ﬁ? bbo%esmr@fwciq% ﬁ%n% CRERSE BbOdREH

sol ubl e and negRrangs! pégm ¥n§taﬁd EleRS&3ds. %@lsumt% rér’ﬁ%}cﬁ:d Mf'b?se s

a heterodi ner conposed unit and a beta s"the
nat ur al r%eptwaytbﬁﬁxampﬂerm@emtmﬁnm de (NO produced by the endot hel i al NO

. - In order to establish a screening system for enzymes and receptors which influence
the intracellular cAMP or cGMP level, various ion channels activated by cyclic
nucleotides (CNG channels) are transfected, alone or in various combinations, into

30  cells which additionally express a calcium-sensitive photoprotein in a recombinant
manner. These cells are subsequently transfected with various enzymes or receptors
in order to test the suitability of the cells for high-throughput screening. This

involves using, for example, soluble guanylate cyclase, since it is capable of



5 synthase and can therefore al so be activated pharnacol ogi cally by

NO-rel easi ng substances such as, for exanple, SIN-1l. Since the cGW
produced by guanylate cyclase induces relaxation of blood vessels, the
enzynme is a highly interesting pharnacol-8gical target (Hobbs AJ., TIPS
(1997) 18, 484-491). The nenbrane-bound guanyl ate cycl ases possess a
transnenbrane segnent and are activated by various 10 agonists such as ANP,

BNP, CNP or g?ﬁmthg llct%eﬁuia@mm@%et%uﬁﬂaﬂ% Ee¥nple Bf"é(%éc@ tor cv%mlihaﬁ

215- 233). Anot her armacol ogically interesting pr ot ein y are the

"G protein- cobplusmﬂ is rt}@c[bpdncnsfglo(r@&m)whlmw:mamectlmtleg,rlaﬁumamwsmmt ei ns
whi ch can transdu Pth]'lg action.of an extracellular hornmone into the cell
interior. The MHeel %rlq [COPGAREALOTYY  cAMP or cal cium are infl uenced via

coupling of these receptors to various G proteins. The activation of
"Gg-coupl ed receptors” results in a release of calcium frominternal stores
and thus if aCNGehessds are eegpl asmirareapwiieins odndents apéed. by 'Ithe cychc

activation of pl rece T suts in creaseln

concent r ati on R CCRR pERMEP oFtit FRRE i el ataptisidec TR aERy « ne
intracel | ul ar .cAMBIGOREICRE p@@a‘édbﬁ’.ttﬁ shlliunfWbtassifatnd €8 Bm {o290e Rnctjonal
1605-1548). An exanpl e of Gs-coupled recéptors are the "P-adrenergic

recept ors" whibinneknaige corspised| aff éawrvudehtld:aﬂl eorailde ofiffagpnnissbenitu éllrmms- or

i [i Dz h kol. 9 465-
eyl o nuct ol PR AR e AN DAt b PP oiin s A e Paseludied Bocrs.
respect Veby, cafBiny vﬁioma%dbmts (BReSPROdiCaRY BI85 274- EQE%&;@ 0SB and

AVP, respectively sphodi esterases are an enzyme famly whose
menbers are dIP§V$1Q]CtR€§W o[Qﬂ(ﬂ@r 8At 768-8P4)r elfwr chanoels symitat ENSP N6 which,

regul ati on and 30, .expression atterns | t he bad rancis e

Nucl ei ¢ Aci d REPHIfigto gpmore 1 Fﬁbﬁﬁrfle?%a urf 8% ¢ als élﬁ%nﬁﬁl 39 %Iéglﬁgll gghaart in
control I'ing thevd Bédnagiohéd hdd palkidRe@ B radfoVR Ale\&lle‘hcar(dow)emhqomoecs)

| i kewi se inportant targets for pharnacol o ‘gl cal intervention. 5

Surpri singly, T(bélﬁr'tﬁwt ot sphicenedansh annheds CSED 3, Honexangple ABauterngs. al X PRRED0)

or, |np ti 2‘5 C;Hg? channel (SEQ ID NO 1, Ace. No. X55010) with a
phot opr ot grov 8 8 a)r'ti cularly suitable for detecting changes in
intracel | ul ar 5 cGIVP concentrations (Figure 1). A simlar surprise was a
conmbi nation of CNG2/ CNHA. 3/CNG (SEQ ID NO I/ SEQ ID NO 2, Acc.

AJ000515/ SEQ (Tihe Nwmreage imirgraciiula fsar AP gongsntratiqn weelinin thpopenipg @f/ed to

be very suita w B el lul ar.

concentrati on“}eFCgur e‘%%&g}m&‘ﬂm i na |116ﬁ P%ﬁé&‘f‘%&%"%&@@%ﬁ@g "l SEQ
D NO 4/ SEQnidy théh be/defebfad | vatlNdie 8 ofichltidinREBIIORS DictbdteRt @URE oS shéeh
particularly suitable for cAVMP neasurenent. In the CN& nutant CNG2(T537A)

(SEQ I D N&P ™ 4ps, dere exampls. aEVBA hFhﬂ@rﬁ fic.537 Wath yhenaidepf aeddumisensiivani ne
(Al tenhof en e%h@ogrot?%cﬁ%?g o ’or%gcfgﬁl 9872). 15 The reconbi nant cell

lines may be prep red usl n-vectors such as pcDNAL. 1 Anp or pcDNA3
(I'nvitrogen Life Technol ogi es). Common transfection reagents such as, for

exanple, Ii pof ectam ne (Invitrogen Life Technol qQgi.es) be wused for
transfecting tihe PESIOPENHBR8TY N VRIShHd Wﬁétfmﬂmellyﬁsh equorea victoria 1s a

highly sensitive calcium indicator in cells. The aequorin complex consists of the
25  protein apoaequorin, molecular oxygen and the luminophore coelenterazine. This
complex emits blue light in the presence of calcium (Ca’" ions), with maximum

emission at 466 nm (Jones et al., Trends Biotechnol. (1999) 17, 477-481).

Another photoprotein is obelin which has been cloned from various hydrozoa such as
30  Obelia longissima, for example. It consists of apoobelin, O, and the luminophore
coelenterazine. Likewise, blue light is emitted in the presence of calcium (Illarionov

et al., Methods Enzymol. (2000) 305, 223-49).



* 20 ‘The cells are seeded for the neasurenents on 384-well mcrotitre plates
(MIPs) at 1500 cells per well and on 1536-well MIPs at 250 cells per well.
After 1-2 days of growh at 37Cl5% CO2, the cell culture nmedi um (DVEM F12

. containing 10% foetal calf serum is renp¥ed and the cells are charged with
coelenterazine 25 (0.8 g/m) in calciumfree Tyrode's at 37C/ 5% CO2 for 3 h.
Subsequently, test substances and appropriate control substances (e.g.

SIN-1 or iSOpr@H@t‘b’lﬁ@Lyzﬂés‘%S%@%@podsﬂ)l@ﬁ]r i HBEG NI P68 STRNA didtipkfiat &d on

the cells for 5-1 he extra neasurenent 1s then carried out I1n a
| i ght-tight bomacﬂrybaddemgoluhlecandmncmhtaae-rbpmgi gilanybade cgclagea. &oloblntgu(ahiyaal

cal ci um concentr t| on i d.aof har ed, devi ce
canera. To meaS{ aée t‘s‘rféhg?%%r CB@pgﬂ@g?%‘?@é@“ad' %ldilﬁiétaﬁél;ﬂﬁgllta}tés ar ged
with coelent eﬁa%&ﬂaﬂ%ede?t&afo@'ﬂﬁbgﬁﬂ%ﬂ%kﬂﬁ @(‘.‘)P%O(ﬁxcea_ hg ShDhadtaafal aN@ then
added within 6 the t tlght box and neasurenent conmeénces | nmediately

wi th additiSon gnthake ané utagt ecéoe (dogbe ecByatedr Iphama]ﬂgmgﬁs tof NOhideasimgcess

are the high sensitivit he nea t | o ts suring
poi nt and the Sseli 1) %o FTeamRi SINTS. Sithe Cit UMD piGedth B e BT el
si gnal - t 0- noi s@IAt | iAducl delakatich BPS)%&l' QedsOls2Y eNANRd iyl RghBNidi@edifes of
50- 150. It is noreover possible to ap test substances for very short

peri ods of ti mgharmgéakegical t@l‘ggr(HObbaAJaﬁ"ilé%ﬁ>99B)el%H§ér49é}i Tat meembrafiebeowdconds
(Figure 5). This has th advant a ecific eff subst ances
(e o Gue to cyiaris Tyt HaPre? TR maRns stertief ngf s At Dt ocecs
i's noreovery suago@b,ksesdc@raschmtpaw | @NPGr g&hﬂh@@We@&eﬂIdOGﬁr‘befsf eGfRhpORevWhose
natural |igand 1s unknown since it is possible to observe both changes in

the cAMP | evel Pleipl 301 )i63g2hhd3 8 coupl ing) and changes in intracell ul ar
cal cium concentration (Gg coupling) by neans of | um nescence or
fluorescence neasurenent. 15 The invention relates to processes for

det er mi ni ng t h@nbthtr ph@hladblapicalindsRidsaihd Ghotein faenib) laﬁ: tec k@ rbeseoupled
characterized in that a _cell expressing a CNG channel 1%? her with a

phot opr ot ei n i EeptersaleBCERAY T%wareawegltah@ema@d@memw brar frepsiure theof
cyclic nug e‘-’%%%f’ a4 A&l élfﬂié}%(rﬁ%ng‘%ﬁ” é’fcel‘i h@eﬁ&”ﬁ‘ﬂﬁﬁt‘?ﬁ‘c‘éﬁuﬁ} %%is@f* dt he

phot opr ot el'n nven fon |TkKew se re OCEésSses as descr

above, wher ei ncAlE® GNGalcium el inflgercbd vﬁl\lGBuplingt be t&‘d@re@é}ﬂmeﬂo vdigis G
invention conprises processes as_described above, wherein the cyclic
nucl eoti de 25PiokiRsaNfae apfizatian, ehi GeworplR pesptorg] mewlés rpa ﬂ?léé‘?és%fe%al%@m

expr essi ng o oboBt ekl e ol Sl A REASY) HphSuRdNE AR Eibinmign,
used. 30 The iTkenidtiential sof r‘Ssabeapled ordcbptoptioveasutiesn idne dngreae e s eSAMP

wherein the cyclic nucleotide is CAMP and a cell expressing a cqnbi natl on
of the CNéD(THIPRYAOR, . Whatsqss aghvating| 8f i e prigpspwed ety reduges th

| nvention rel ajeg 4Ry NAMPASHRAE 3G ATaH OS¢ BE MBE OV flem PRDE) §, ié”t?j-1548).

phot oprotein
An example of Gs-coupled receptors are the “B-adrenergic receptors” which can be

stimulated with the aid of agonists such as isoprenaline (Dzimiri N., Pharmakol. Rev.
(1999) 51, 465-501).
25
The cyclic nucleotides ¢cGMP and cAMP produced by guanylate cyclases and
GPCRs, respectively, are hydrolyzed by “phosphodiesterases” (PDEs) to give GMP
and AMP, respectively. The phosphodiesterases are an enzyme family whose
members are distinctly different with regard to substrate specificity, regulation and
30  expression patterns in the body (Francis et al., Prog. Nucleic Acid Res. Mol. Biol.
(2001) 65, 1-52). PDEs play a decisive part in controlling the intracellular cAMP and
cGMP levels and are therefore likewise important targets for pharmacological

intervention.



"is aequorin. 5 The invention also relates-to processes as described above,
wherein the photoprotein is obelin. The invention relates to a nethod of
screeni ng test conpounds for identifying receptor |igands, wherein any of

- the above-described processes is used in whi-ch the 10 cell used expresses
the receptor and possesses an intracellular nmessenger system which allows a
receptor-|ligand bond to cause neasurabl e nodul ation of the ion flow through
the ion channel, the said cell is incubated with test substances of which
those nodulating the |um nescence are selected. 15 The invention al so

rel ates to a nBudposingly, témbiningpthe (ANe? ehamneheSEQ@ERPYQAr S Aca No. X 89600) or,

protei n-coupl ed rece nt i SQ_ I Iat s, to ndi,n

met hod, wherei I} Pﬁ‘g @»abrglteeﬁﬁldbgﬁg mﬁ@beﬁ? ﬁ F’aﬁ\ Srg‘ﬁ’a&(é@@gt%rm %20
The invention ﬁwtéﬁ}@feim?ﬂ)vé@lt@’b@%aﬁﬂ@ul@rlff%hﬁzﬂﬂe efr REIBRP IcREndee 3h 1&&@89145}d5
for identifying nodul ators of phosphodi esterases, wherein any of

above- descri bedoMitrwmesrmsions(Rigwd 1).n whi ch t he cel | used expresses the
phosphodi esterase, the said cell 1is incubated with test substances of which
those nodul ating the | um nescence are 25 selected. The invention |ikew se

relates to a ngt Bﬁﬁilapfsuﬁ)ﬁrs@%kﬂﬂcétﬁﬁﬁmaﬁ&ﬁﬁpm’zm@l BARNGS f(SEQOIREY @t or s
of guanyl ate cycl ases, wherein any of the above-described processes is used

in which the c8EQ H%é‘d{)e%prf‘e‘sséé) tz‘h@%@bﬁ?@ﬁ@t@ dYi dsécct hw. d4i2$28kRNd 30 i s
i ncubated with_test ubsta ces 0 d t he L.um ne nc
ore. aer ect ed. PEHREIIURT B8 1Bt Syl shORge Ionbat dphis L MG aRTE
conpounds fer tARMH ¢Jn\ébﬁtﬁmoﬁl(ﬂighf’é oy srh@fcoﬁiarﬁmaﬁ BAENGHITSE BAICR M. DENGE
above-descri bed B;?Q)ocesses is used in which the cell used expresses the NO

synt hase and sGthibIe NatyPBERAILYE: 26 SEQ He NG al)awiske rIphowproteinipreead Wi beh
test substance h S t ed.
The i nvention ngrg%ulﬁmr %Flt&blfg&aé%@lrﬂr %é%%gedﬁ 4}1? m E}ﬁt@aghlggtgﬁpcﬁ(?(igf&
synthase and (SR 40l umﬁ.mpuMﬁhmﬁ@aeMci}mwﬁEhm bsae ekepldtedi ditle radiifine
cells. 10 The invention also relates to a cell prepared by any of the
processes i || ugblicnhetengbald NABDELEH) BBi 488 2he figures Figure 1: Schematic
representaj4 on of the process for determning intracellular 15 cGQw
concentration. 20 Figure 2: Lum nescence neasurenent after activation of

sol ubl e guany| e recotabiass ¢élt Hinds Nndy Beherépasldatusivig tdrfiibn Undct@s ukth Usy
were neasured for 1 mn. The anount of |ight neasured at the SIN1

concentration PFIARIALdt AdpoRiepc NS (Befri?‘lﬂ?n' 'f%ﬁmpl%if@hr@TBmOSémﬁfﬁGﬁ@
representation r.Qc I e

concent rat i on. ety Sl R bblcs RS BAIACIhALbAGEL IR TethnofdlS m
P-adrenergi ¢ neddpt @dinsﬁlc'tlhg tiRaotefnding, pldsned icogdgaisi on tinme with
isoprenaline is 10 mn in calciumfree Tyrode's. Measurenent is started by
addi ng

of t he

The cells are seeded for the measurements on 384-well microtitre plates (MTPs) at
1500 cells per well and on 1536-well MTPs at 250 cells per well. After 1-2 days of
growth at 37°C/5% CO,, the cell culture medium (DMEM/F12 containing 10%
foetal calf serum) is removed and the cells are charged with coelenterazine
25 (0.8 pg/ml) in calcium-free Tyrode’s at 37°C/5% CO; for 3 h. Subsequently, test
substances and appropriate control substances (e.g. SIN-1 or isoprenaline) are added
in calcium-free Tyrode’s and incubated on the cells for 5-10 min. The extra
measurement is then carried out in a light-tight box by adding calcium-containing
Tyrode’s via a comb (final calcium concentration: 3 mM), with the aid of a charge-

30  coupled device camera.

To measure the effects of substances directly, the cells are charged with

coelenterazine in calcium-containing Tyrode’s. The substances are then added within



calcium The relative light units (RLUs) are neasured in second intervals.

" The tinme course of the | um nescence signal after addition of 30 cal ci um and
previ ous incubation with 0 M(stars), 10-7 M (squares) and 10-6 M
(triangles) isoprenaline is shown. 9 Figure 5: Kinetics of the |um nescence
- signal after activation of the (3-adrenefr@gic receptor with isoprenaline in
calciumcontaining Tyrode's. The neasurenent is started with the addition
of the agonist isoprenaline (10"6 M within the Iight-tight box. 5 Exanpl es
If, for exanpl@e 1Rat-HFhtebEUARY Rhfiré&d&dtastrhshcad think @Rl Wiexpidassest ik a
cell Iine 10 which expresses, as a cGW neasuring system the CN& channel
(SEQ | D NO. 1)subpgeachéFigwicth- a cal ci um sensitive photoprotein, it is
possible to increase the intercellular cGW concentration with the aid of

t he guanyl ate cyclase stimulator SIN1 in a dose-dependent manner and to
det ect an enhanigesivababaesCBiCrosdsgadd the (Hrgtgsengitid)ty oI 3hd eafudmaampliew t he
P-adrenergic receptor is additionally expressed in cells which, as a

CAVP- measurdi ngeosipgice meagitmgamintangd she suitpbsin §arti U apth otd 9 dbeprocesdus nar
with the CNG channel . subuni t LA) /. GINGD : . Q1D
NGO 2/ SEQ ID ﬁc\‘@%i%ﬁmgggl?ﬂld \r}{é)ﬁ S|seorn Yo gl?ﬁfls?@oé%g{gﬁ%?é%y rrségnaﬁig%én%aglgﬁsréﬁa i ne
results in 20 Bdose-mependgobsibaapplyneanubigsiceasatveeiMre pateitdfaimhen and
an enhanced |um scence signal (Figure 4). If the cells are charged wth
coel ent er azi neSinGs & airpaln aisadyabs Phegregd s asfew yesongsaigre P odRehat hse may

al so be added dgj C  thi | i ghte 1 -

| um scence si g%g%&\%’gl %éf Pﬂse‘}r?@%‘lg %Eéscgsr (\)/f(,a%&g{v]\%"[tﬁ%aﬁgeé dfg;\/duéé(ggkg}g&?ﬁ}gﬁnemg) . WO
2004/ 083801 PCHRAIERROD AkQHR2 BilmimizetO THe aproBesi . is Phaeess fuitabldefoe rotihricreizinge
intracel lular concentration of cyclic nucl e?\t}\igd}ﬁjs, haracterized in that 5
i) a cell expr¢¥RIARGEERNE EReAHF hogeparal digend i Laﬁﬁapwa}aét@w sPosgblepar ed
and used, and L0,phdepvet i I n t I cli wdes

i s determ ned %yogsﬁévgn‘g&%fdﬁ%%ﬁhmﬁﬁhZé%gﬁclg@@i C?lstaF&gjflﬁa%hée}Mpﬁg% SBf?‘ g%gzgﬁh 2.
Process accor dilnggtso i@l aitrcd]ulatheakium t bencEGitomaifigl cosplidgey BNGheons tdfe
CNG3 channel . 15.3. Procegs according to Claiml or 2, wherein the cyclic
nucl eoti de is WENEESCHCeBf gggggcegg%gpgq%ﬁnqrg. Claim1, wherein the cyclic

nucl eotidegs cAVP and a cell expressing a conbination of the

CN&/ CNA. 3/ CNG5 channels is 20 prepared and used. 5. Process according to
d ai m 1, wherellme inventoycielatesrtogirecesieddor determiRingritle antracellular concentration of

cyclic nucleotides, characterized in that a cell expressing a CNG channel together
with a photoprotein is prepared and used, and the intracellular concentration of cyclic

nucleotides is determined by means of the luminescence signal of the photoprotein.

20
The invention likewise relates to processes as described above, wherein the CNG
channel is the CNG2 or the CNG3 channel.
The invention comprises processes as described above, wherein the cyclic nucleotide
25  iscGMP.
The invention likewise relates to processes as described above, wherein the cyclic
nucleotide is cAMP and a cell expressing a combination of the
CNG2/CNG4.3/CNGS channels is prepared and used.
30

The invention also relates to the above-described processes, wherein the cyclic
nucleotide is c¢AMP and a cell expressing a combination of the

CNG2(T537A)/CNG4.3/CNGS channels is prepared and used.



cell expressing a combination of the CNG(T537A)1 CNA. 31CNGS channels is

" prepared and used. 25 6. Method according to Clainms 1-5, wherein the o
phot oprotein is aequorin. 7. Process according to Clainms 1-5, wherein the
photoprotein is obelin. 30 8 A nethod of screening test compouynds for

- identifying receptor ligands, wherein a-ptocess according to any of clains
1-7 is used in which the cell used expresses the receptor and possesses an
intracel | ul ar nessenger system which allows a receptor-ligand bond to cause
measur abl e nodul ation of the -11 ion flow through the ion channel, the said
cell is incubated with test substances of which those nodul ating the

| uni nescence arhg igegnsien aefates to Meproprsgesaascisseniteg abovel wihereig, thopbetepiotdine
receptor is a ;G qﬁﬁﬁin-coupled 5 receptor. 10. A nmethod according to Claim
9, wherein the @gb otei n-coupl ed receptor is an orphan receptor. 10 11. A
met hod of screening test conpounds for identifying nodul ators of
phosphodi est erases, wherein a process according to any of Clains 1-7 i.s used
in which tfAe deleinygggnglsgrelatesdo pmeﬁﬁ%%ﬁ%ﬁang@i ghoyseWhergia tBg photeprotein
incubated with é&ﬁ% substances of which those nodul ati ng the | um nescence
are selected. '1 . A method of screening test conpounds for identifying
nodul at ors of guanyl ate cycl ases, wherein a process according to any of
Clainms 1-7 is used in which the cell used expresses the guanyl ate cycl ase,
the said cel | Ths invaptinnatdgeste 1 methods gh sergpmias 65t GmRArngthdee lmﬁwagi ng

the | um nesce . 0 ) i 3 unds
for identifyi ﬁg&%ﬁ%gg{l%f gﬂgﬁq@ g%ﬁ?h@gg},&a%g})g R&g&%g%lé;g%g&g@vor :@8 to
any of C d0ns ctH7uskd evpredses nthavhrewiptortdnd peskdssess edl iexgebslae sastomghOswyerh hase

and the sol ubl e .guanyl ate cycl ase,, 25 the said cel| is |[ncubated with test
subst ances of _@m?ﬁl@%g ?Cﬁ%‘eﬁﬁ&ﬂ%@“@ﬁﬁ Ca e elscRodlaasch dhs 1 o A
met hod accor diGubR teligh Chandel, WREGLE] 118 SadibhiSy Wihasg s@%@aﬂc@@ﬁﬁsﬁhiﬁﬁ hifose
guanyl ate cyclase are expressed in different cells. 30 15. Cell, prepared
accordi ng to anydubdtinglthé lenifiestence-ar¢ selebtedSEQUENCE LI STI NG <110> Bayer AG, BHC

<120> Test methods for determning the intracellular concentration of cyclic
nucl eoti des <130> Le A 36 621 <160> 5 <170> Patentln version 3.1

15  The invention also relates to a method of this type, wherein the receptor is a G-

protein-coupled receptor.

The invention also relates to a corresponding method, wherein the G-protein-coupled
receptor is an orphan receptor.

20
The invention furthermore relates to a method of screening test compounds for
identifying modulators of phosphodiesterases, wherein any of the above-described
processes is used in which the cell used expresses the phosphodiesterase, the said cell
is incubated with test substances of which those modulating the luminescence are

25  selected.

The invention likewise relates to a method of screening test compounds for
identifying modulators of guanylate cyclases, wherein any of the above-described
processes is used in which the cell used expresses the guanylate cyclase, the said cell
30  is incubated with test substances of which those modulating the luminescence are

selected.



<210> 1 <211> 3166 <212> DNA <213> Bos taurus <400> 1 gctcacctac tggcaggctg
" gggt gt gcaggccccacagt gagagggt cagagat ccagc60 cagt gggcag aactgtttct

ccagt gggcaagt gct gccct gggcccaggcect cgacct c120 gcct cagectg taggcat ggg
ctcctctgagtcact gccggectcccct get ggect caggl80 cagggcgggc agctctttga

- ct gagaggct gagaagct gcgt ggggat t cggggat cccc24®- ct ggt at ggg gacaggagct

tt gggaggt ct ct act gt ccctt ggt gct gat gagct ccc300 gagggttcgt ctctgactgg
aagcttcttggacagacct at agcct gt ggccaagggaca360 ccctgcctcg gaat ccgt ct

ggt gaggaaaggt degdgatationggldogiongilsgdasgab@i elsacagaorfa®ngoaat g gedientifying
gaagagctccccagccaataaccacaaccaccatgccgct480 cctgccat ca_aggccagt

. g9 .
caaagat gaccacageiaag it syebieayhereicayay the ppiegieseribed fuegesrasds used in
agaget acageaacAgs anad! 00A AEFAEECARIRIRHaA0A0aaN G IR AGACAR e the
gattgcccgcct ggt gggggt cct cagagagt gggctt ac aggaacttcc gaggagga
gcct agacct gactsaht teelit {sgagadhiet Cc OGHO age Csub2@ngl’gof cwhakd dagt gmodalating the
acaacaaggagacggcaaaggcgacaaggacggcgagggc780 aagggcacca agaagaagtt
t gaact ctt t gt ctiigesePsgdese§6Eet ggt act ac840 cgctggettt ttctcattge
cttgcccgtcctctacaact ggt gcct att ggt ggccaga900 gcctgcttca gt gacctgca
gaaaggct act acat agt gt ggct ggt gct ggatt acgt c960 tcagatgtgg tctacatcgc
agacct ct t cat ccgrchgagioachgoelatastth gorpeswhdd} nohod aohgeintihadely anakase and
caagaagt t gcgggacaact acat ccacaccat gcagttt 1080 aagctggatg tggcctccat
cat ccct acagacdhgsrlublagranylRie gYYMgEas esuessadn %ﬁg@e ¢fal§g tgcgcttcaa
ccgcctgctacactttgeccgcatgtttgagttctttgacl200 cgcact gaga cacgcaccag
ctaccccaacat cttccgaat aagcaacctgatcctctacl260 atcttgatca tcattcactg
gaat gcct gdat ctEetiatatioatisbeelatgtcs atlcprgpardd Oy hy gfitheg tpagessea dbisgagt above.
ttaccccaacat cact gaccct gagt at ggct acct gt ct 1380 agggagtaca tctattgcct
ttact ggtctacact gaccctcaccaccatt ggggagacal440 ccaccccctg taaaggat ga
ggagt acct gt t t gh&at iiBBQﬁ%éﬁ%ﬁ&?t tggt gt c1500 ctcatctttg ccaccatcgt
gggaaatgtgggctccatgatctccaac t gaat gccaccl560 cgggctgagt tccaggccaa
gattgat gct gt caaacatt at at gcagt t ccgaaaggt c1620 agcaaggaga tggaagccaa

ggt cattaggt ggtt.t gagt actt accaat aagaagl6 agt gt agat g agcgagaagt
cct caaaaacct gc%&%@éaagct%ég%@&? Q?é%gﬁﬂgﬁ?ggwa e %gsﬁaetﬁ’g%‘gﬁ'&c‘égewnmm
act caagaaagt gcgcat ct t t cagpapl-ghadadssocl1800 ctgct ggt gg aactggtatt
aaagct ccggcct caggtctttagccct ggggact acatt 1860 tgccgcaagg gggatattgg

gaaggagat gt acat aat caaggagggaaaat t ggcagt g1920 gt ggctgatg acggt gt cac

t cagt at gccct gct.ct cggct gggagtt gcttt ggagagl980 atcagtatcc tiaa t aa
gggcagcaaaat g d%‘érﬁgcggc qﬁ%& Eﬁ%?cg’?e@gﬂg%ﬂto aﬁ'@ﬁ @?tt‘wefl 3’Lct58t"§<ift &panylate
gttctgcttgtccaaggat gat ctdyalagd dadaSst gaﬂkﬂ&&i@@ﬂ%ﬁ%ﬁ&@(@EQ@C@&@%&asured
ggt ct t ggaggagagaggccgggagdat t ct gat gaaggag2160 ggcttgttgg at gagaatga
ggt ggcagccagcat ggaggt agdbyi guimg he asgpuntelightgaeasarpdt 4 gha §Hé-d amaentration

ggacaccttglacact cgttttgecegcct gct ggccgage280 tacacgggag cccagcagaa
gctcaagca%@gcatcacagtttﬂaéggﬁé8g§ gﬂ%%? O¥Byaat aat g aggat gact ¢

cct gt cagat gggat gaacagcccagagccacct gccgag2400

Figure 3: Schematic representation of the process for determining intracellular

¢AMP concentration.

25  Figure 4: Luminescence measurement after activation of the B-adrenergic
receptor with isoprenaline. The incubation time with isoprenaline is
10 min in calcium-free Tyrode’s. Measurement is started by adding
calcium. The relative light units (RLUs) are measured in second
intervals. The time course of the luminescence signal after addition of
30 calcium and previous incubation with 0 M (stars), 107 M (squares)

and 10® M (triangles) isoprenaline is shown.



* aagccat aat
gagctgtgta
cctctctgcet
. cagct aat ct
tctaagtttg
cctcctactt
t gt agttaga
aggcaaaagg
ttcctccgec
aggaggat gc
ccagcaggca
cagagtgttt
“ctgcagtag

ggct t ggccc
ggt ccccaca
ggaaggttta
t gt gcagggc
aggaagaaag
gattcttttc
acagl,geat g
t gt ggagggg
t gt ct gccaa
tcctggtctce
aggcacct gg
ct caggaggc
agacacttac

acat gcccctccagecttggcetttgaccccagggct ggaa2460
tatat atgcattaccacat ccccttgaattctcccagaag2520
gggct cgat cat ccagaagccct cct ccaagt ccgact aa2580
at agact gt gcttagct cggett ccagaagctt cagcct g2640
aaaagaggagcat ctct ccaggctcttttgcatctagtta2700
taatatgtgttctgaatatttccatttccctgcagcagta2760

t tG t 0
R e e L e g o

cCagreaégiioageaagt gith C iddpraiallaac 60 ageigRRdshtaining
caatccqtcccaggacatggagtgaggaaptagc%%Ftgg3000 .
aghagée sgthsgge tydertast whi deecadditianggobe agomst

i R Y R T P

<212> DNA 5<213> Rattus norvegi cus <400> 2
caccagcttcat gct gt gccaat cacagcgt ctt agaagct gct gt cct ggct gacccag60

ggcttct cccgget ccact cat at gct ccagt cccaggct t ggcat cact gt cacagecc120
caggct gacct act geaacgt ggacct t cct accagcagagcccgaaagacccaat gt cc180
tgctgaatagctgt§¥%gﬁggtgcaggctgatgtggaccagtgccagctagaaagggcac240
agccagagacagcat caat ccaggagt t accagaagaagaagaggagaaggaggaagaga300

agaaqgaggaggaagaggagaaggaggaggaggaagagaaggaagaggaagaggagaagg360 ‘
aggaggagggggaggbgédaaﬁEﬁhéﬁh& %@ﬁ@%@@ﬁfé&@g@d% ‘gﬁ@ﬁﬁéﬁﬁ@§$@2@la°ﬂlhﬂe

acgggacceagf acealgaehaanc CRAGLBIMEALIAA I AR SIS IOLFBARED D NO: 1)
gaccagcct cct ggccaggagggccccagacct ggcceectaaacccagecgageacctc
cccaatg{gfccagm%ahagw?ssgcadcnas&ﬂ?nakcpmﬂ?mﬁﬁ?mgﬁfkcqn?gﬁﬁggggmxmme the
acagccttgtccaact ccaactt caccaaggagat.caggagct ccat ccgt cgcct ggt a X
ccagccacgaaagd@@ﬁ@@é&@éﬁ@ﬂgé&&@?g@gﬁﬁéﬁﬁbg&dﬂ@é@dﬁ%g&@ﬁﬂ@@dﬁ@b@?S“n“ﬂmor
ct cct cccagaggagRrgdh GCEAE RAEHUANRRANE %80 QIk! 6 CARERBIIGhERGence signal
gt caccctcgeggtt cccagcgcagcaacccacaggaagaagct acct t ct caggat gat

gaggct gaagaact @aaggerct gt caccggct gagt ccccagt ggt t gcct ggt cagac900
cccaccacccggcaggaggctgatggcgaggaccgtgcggcctccacagccagccagaac960
agtgccatcakcaacgaccggctccaggagctggtgaagatgttcaaggagcggacagaglozo

38991 9aag9agancht AAHRE L IUALEARE | ACOA! OAURARARE ¢CRRICA T JBR which, a
t ccccagccaagaaggccccagact cagccccagtccagaagccggcggagygcagaggceg
gcagaggaggagcag tAMBhrgaasing cdyetege legpragh ceRgeganiibecsiotsra@i’d@ether with

at gt accagttcccccagagcat cgacccacggaccaacct cat gt acat cct gt ggct g1260
Lot oot gt got BEdN Gy hamch SebE GNGeCIoaT AVENSHH6eTGRy G 1990 4/SEQ ID

at ot acot cot goa el cAoegtor dod At hunr P A ER PR bRk

20  a dose-dependent manner in an increased cAMP concentration and an enhanced

ﬁ% results in

lumiscence signal (Figure 4). If the cells are charged with coelenterazine in calcium-
containing Tyrode’s, the agonist isoprenaline may also be added directly to the cells
within the light-tight box. A lumiscence signal will then be observed within a few

seconds (Figure 5).



" atcattacagat aagaa &ggat cgtaataattacctgaagtctcaacgatttaagatngOO
gacttgctctgcct g Q&3§Q ttttctctacttgaaacttggcct gaaccccBQTIBBY04/002317
cttcgcct gecececeget gect gaagt acat ggectt ettt gacih-t aat aaccgt ct ggaal620
- gccat cct cagcaaagcct acgtttacagggtt at caggaccaccgcctacct gct gt at 1680
agcttgcatctcaactcctgtctttactact gggcgtcggccttccagggcatcggttccl740
act cact gggttt appgamegcggcgggaacagct acat t cgat gct act act gggct gt g1800
aaaact ct cat cactat cggaggact gcccgacccccagacgct cttt gagat cgt ctt c1860
cagctgctgaattattttacaggtgtcttcgectttctttgtgatgattggacagat gagal920

gat gt ggt gggggcegccagagca acgtactaccqc t gcat ggacagcacgl980 .

Ot gaagt acargaabtt ot HERRDATe A AUOTE: BF Ju s anov rar ERRIRY R sty pucteotdes.
t at gagt acacct ggcat t gaeragedigghogat gagt cagagct gat ggtt cagctt 2100
ccggacaagat gcgt ct ggacct ggccat t gacgt aaact acaacat t gt cagcaaagt g2160

gcgct ct t ccaggget gcgaccggcagat gat ct t cgacat gct caagcgact t cget ca2220

gt cgt ct acct acccaat gact at gt aagaa at.t cgagagat gt at 228 S
att at ccaggcggggcag gcag%f%@%%@éc&&g%gaga dﬁlg%%g%?%ﬁ%&?%%téééﬁgm“ﬁmn 15

acact caaagccggat cggt gt t t ggpgagandagal t gct ggct gt cgggggeggt aac2400
aggcgcacggccaat gt ggt ggcccacggct t caccaatctcttcatt ct ggat aagaag2460

gact t gaat gagat t t t gg§cat t accct gaat ct cagaagct gct ccggaagaaggcec2520
aggcgcat gct cagaaacaacaacaaacccaaggaggagaagagt gt gct cat cct gccc2580
ccacgt gcgggcaccccgaagct ctt caat gct gccct ggct gcagcaggaaagat gggc2640
cccaggggagrraagggcggc aagk dgeaehcal gagricangost oatagaalebydstid dérmined by
gcact ggaggcagccgcacgacagcagcagct gct ggaacaggccaagagct cgcaagaa2760
gccgggggagaggagggct ct ggaees @%@@Eﬁ@%@@ﬁ@é&%@h@ﬁgﬁE@ﬁ@@ﬁ&@@2820
cccaaggagcccccggagcccccagceccccgagttct ccaccgccagcect cagcaaagccc2880
gagggaagcacggaggaggccgcagggccgccggagcect t cagt gaggat ccgt gt gagt 2940
ccaggccct gat ccz.gggob@ces acantimpag @iggngatvbataoha NG aaagh a0BO@NG2 or the
cct gatcccat ccct aggt gcggaccagaccttt 3060

gaggtggagtgaggtgcatécggc%g

gaaccacct gcct caccaa pIsE R B@%ctaaaggcgccttctcaccggcttatagaaa3120

ct ct caaat t{gat caagt agt ggt ggt gacct cgagct cct aacat t cccggagcaccc3180
tgctcccctctcacagttgetattttctagaagaaaaccgecttgcactttaaaaa3236 -3/4 <210>
<211> 2351 <212> DNAces? hdcorfiag tel€lannr vad!, swderetd @>y8lic nucleotide is cGMP.
cgct ggagcccgagggcagcct ctt ccaggaagccaggcacttt cccaagccacct at aa60

t cggagaat cact ggat agt ct acagact agaaccacact acggaaacat gagccaggac120
ggcaaagt 0aagaceacadpGbasIEanafEBUERT 1 GEERRIHEAI0RALABARIEAMP and a
ccagt cct agacccat ct ggggatt act actact ggt ggct gaacacaatggctttcccaz

at cat gt acaacct cat catdyekptsdigr aggoabington tod cthg aCNGPEN GAGAGNBE0 channels is
tacctggtggcctggttcgt gct ggact acacgagt gacct gct gt acct act agat att 360

ggggt acgcet Q:cacacag@rgP‘l‘rgg?%‘iﬁifgagggcat cct ggt ggt agacaaaggcat g420

at cgccagt cgct acgt ccgcacct ggagctt cct gt t ggacct ggcgt ccct ggt cccc480

5. Process according to Claim 1, wherein the cyclic nucleotide is cAMP and a
cell expressing a combination of the CNG2(T537A)/CNG4.3/CNGS5 channels

is prepared and used.

25
6. Method according to Claims 1-5, wherein the photoprotein is aequorin.
7. Process according to Claims 1-5, wherein the photoprotein is obelin.
30 8. A method of screening test compounds for identifying receptor ligands,

wherein a process according to any of claims 1-7 is used in which the cell
used expresses the receptor and possesses an intracellular messenger system

which allows a receptor-ligand bond to cause measurable modulation of the



acagat gcggcct at gt gcagct gggcccccacat ccct acact ccggct aaaccgcettt 540
ct ccgagt gcccecgect ctt cgaggcetttt gat cgt acagagacccgcacggcttaccca600
aat gccttccgcat aggcaagctgatgctttacatttttgttgtcatccatt ggaacagt 660
tgcttatacttcgccct gt ccaggtacct gggcttt ggacgddat gcgt gggt at accca720
gaccct gcgcaacct ggctttgagcgcttgcggcgeccagt atctctacagettctacttc780
t ccact ct gat cct gaccacagt gggt gacacgccgct gccagaccgagaggaagagt ac840

ctcttcat ggt gggt gactiLaChige! GOGEA! ARt 0ThiMmIE CACCald aAlaInt ARGBAE with test
at gagctctgt catttacaacat gaacactgcagat gcggccttctacccagaccat gcg960

ot ggt aaagaagt acat gaaysingsa gt atgthabheseangrhdagotggbaboggeygeanpetant sc1G261.

gact ggt accagcat ctt cagat caacaagaagat gaccaacgaggt agccat ctt gcagl080
cacctgcct gagcggct gcgggcggaggt t gct gt gt ccgt gcacct gt ct accct gage1140

cgagt acagat ct tg¢CcagagehhaPAL6 &) ORl A B230RAG HiRt 96 3G9 6l G P2AEin-coupled
cagccccagacct act cgcca, 3gcgaat at gt gt gccgcaaaggggacat t ggccgagagl260

at gt acat catxccgt gagggead@rct ggct gt ggt ggccgat gat ggt gt cacacagt at 1320

gct gt gctt ggt gcagggct ct acttt ggggagat cagt at cat caacat caaagggaac1380

at gt ct ggaaaccgacgaacagccaacat caagagcct aggttatt cagacctgttct gcl440

ct cagcaaggaggaj(:t gCy GO AchLRM @AThAE 9 CREATBGEE BUHGIR-eakAdPRBeptor is an
gaggagaagggccgagaaat ct t gct caaaat gaat aagt t ggat gt gaat gct gaggcals60

gct gagat cgccct ccaggagbvrreenieryt ct cgget caaaggcect cgaccagcagcett 1620
gat gat ct gcagaccaagtttgctcgcct act ggct gggct ggagt ccagt gcact gaagl680

at agct t accgcat cgaaaggct ggagt ggcagact cgagagt ggccaa+gccagaggac1740

at gggt gaggast gaf gat gagaeimad et QaRAR3088aChiRaAN0 FbO Ja8aTaaa 1 #dulators of
aaggct ggccaggcgggaccct caggcat agaat gaccccgt cct gaccct aggact ccc1860

agct caaat aaat ccagagrhygplgiirsteagres. wrseig eaygeress agponding ¢t amtafddaweol-7 is used
t aggt t acagaacgt aggt aaa gLct atagat gecct aget t gt tcacagl980 . .
. cat ccat t agt cccat ac]tncgcccggéhga%etlggaecdggﬁ%rggg%3@%%@8%&%%%@%@58@&50%‘1 cell is
acgcacacgct caagact giagitiatddaeahasad gubsisices 6f WhiGChoas alodhaaE el Righinescence
at gat cacagagaacaat t gaagccact gggact ct t gaggt aagcttt acacat cttaa2160

aggaggtctgctggttt agygé a‘{z}gfbcagt gt t ggagct acagggaaagt agacagat a2220
caattcct galasct ct aggt caccacttcagct gctt cagggt at ggcccgactt caggt c2280
t gagct gggacaggcggt atttt gaaat gaacctgatgtgtgatttatt aat aaaat at a2340

aggt t cat aac235M2, <218>nvthod2 b >sciRfidg il ZoniPAnds<2d8dentiffihg dmchi@dtord > 4
at gacagaaaaagccaat ggcgtgaagag;;t ccccagcecaat aaccacaaccaccat gcc60

cct cct gccat caaggcc akjgy e AdIGECAY 8 PEQCSBFCAg e it T Cilaipn 1-7 is used

gct gct gect gat gacacctcc aggat t C 0480 . .
O o QPSR Aea0 e LA AR SE RO i ot i
t acaggaact t ccgt gagomg@R@el vilgaes tsgbtiket bf dhigagosd iodaRggg#ROMminescence

cct gagct ccacaccgt gacaacacaacaaggagacggcaaaggcgacaaggacggcgag360
20 are selected.

13. A method of screening test compounds for identifying modulators of NO
synthase, wherein a process according to any of Claims 1-7 is used in which
the cell used expresses the NO synthase and the soluble guanylate cyclase,

25 the said cell is incubated with test substances of which those modulating the

luminescence are selected.

14. A method according to Claim 13, wherein the NO synthase and the soluble
guanylate cyclase are expressed in different cells.
30
15.  Cell, prepared according to any of Claims 1-14.



ggcaagggcaccaagaagaagttt gaactctttgtcttggacccagccggggact ggtac420 -
taccgctggectttttctcattgecttgeccgtcctctacaact ggtgect att ggt ggecc480
agagcct gct t cagt gacct gcagaaaggct act acat agt-dt4gct ggt gct ggat t ac540

gt ct cagat gt ggt ERa#&t dgé®gjacct ct t cat ccgact gcgcacaggtttctt ggag600
caggggct act ggt gagagacaccaagaagt t gcgggacaact acat ccacaccat gcag660
tttaagct ggat gt ggcct ccat cat ccct acagacct gatctattttgct gt ggggat c720

cat aaccct gaggt geget t caacagectgctacastdhgoeggeat ght fagaghit £t tdod80tration of
gaccgcact gagacatgcaceagetidecccaacat ctt ccgaat aagcaacct gat cct ¢840
tacatcttgatcatg%B;cgg%gggg}gcctgcatctactatgccatctccaagtccatcgoo

ggct tt ggggt agacacct gggttt accccaacat cact gaccct gagt at ggct acct g960

t ct agggagt acat etsat t gcct tt act ggt ct acact gaccct caccaccatt ggggagl020 -4/ 4

acaccacccc ctgtaaagga tgaggagtac ctgtttgtca tctttgactt cctgattggt 1080
gtcctcatct ttgecaccat'eytrgggasaat 3gt gggct cca tgatctccaa catgaatgcc 1140
acccgggctqg agtiggaggc caagattgat gctgtcaaac attatatgca gttccgaaag 1200
gt cagcaagg agai.ggaagc;scaaggtcatt aggtggtttg actacttgtg gaccaataag 1260
aagagt gt ag at gagegaga agt cct caaa aacctgccag caaagctcag ggct gagata
<213> Bos taurus
<400> 1
gctcacctac tggcaggctg gggtgtgcag geccccacagt gagagggtca gacatccage 60
cagtgggcag aactgtttct ccagtgggca agtgctgecce tgggecgagg cctcgacctco 120
gecctcagetg taggcatggg ctcocctctgag tcactgccgyg ccteccectgce tggcctcagg 180
caggygcgggc agctctttga ctgagaggct gagaagctge gtggggattc ggggatcccc 240
ctggtctggg gacaggagct ttgggaggtc tctactgtcoe cttggtgetg atgagctccce 300
gagggttcgt ctctgactgg aagcttcecttg gacagaccta tagcctgtgg ccaagggaca 360
ccectgeeteg gaatceogtet ggtgaggaaa ggtgagggte ctggttgtac atggaggatg 420
acagaaaaag ccaatggcgt gaagagctcc ccagccaata accacaacca ccatgceccct 480
cctgceccatca aggceccagtgyg caaagatgac cacagggcca gcagcoccggcce acagtetget 540
gctgetgatyg acacctectc agagctacag caactggcag agatggatgc cccccageag 600
aggaggggtg gcttcocgcag gattgcccge ctyggtggggg tectcagaga gtgggcttac 660
aggaacttcc gtgaggagga gcctagacct gactcattcc ttgagcgttit ccgggggcoct 720
gagctccaca ccgtgacaac acaacaagga gacggcaaayg gcgacaagga cggcgaggge 780
aagggcacca agaagaagtt tgaactctit gtcttggacc cageccgggga ctggtactac 840
cgcotgygcttt ttotcattge cttgccocgtc ctctacaact ggtgectatt ggtggcecaga 500
gcctgcecttea gtgacctgca gaaaggctac tacatagtgt ggctggtgct ggattacgtce 960
tcagatgtgg tctacatcge agacctcttc atccgactge gcacaggttt cttggagcag 1020
gggctactgg tgaaagacaC caagaadgttg cgggacaact acatccacac catgcagttt 1080
aagctggatyg tggectccat catccctaca gacctgatct attttgcectgt ggggatccat 1140
aaccctgagg tgcgcttcaa ccgectgeta cactttgeoce gecatgtttga gttctttgac 1200
cgcactgaga cacgcaccag ctaccccaac atcttccgaa taagcaacct gatcctctac 1260
atcttgatca tcattcactg gaatgcctgc atctactatg ccatctccaa gtccatcggo 1320
tttggggtag acacctgggt ttaccccaac atcactgace ctgagtatgg ctacctgtet 1380
agggagtaca tctattgeccect ttactggtet acactgaccc tcaccaccat tggggagaca 1440
ccaccececctyg taaaggatga ggagtacctg tttgtcatct ttgacttcecct gattggtgtce 1500
ctcatctityg ccaccatcgt gggaaatgtg ggctccatga tctocaacat gaatgccacc 1560
cgggctgagt tccaggecaa gattgatgcet gtcaaacatt atatgcagtt ccgaaaggtc 1620
agcaaggaga tggaagccaa ggtcattagg tggtttgact acttgtggac caataagaag 1680
agtgtagatg agcgagaagt cctcazaaac ctgccagcaa agctcagggce tgagatagece 1740
atcaacgtce acctgtccac actcaagaaa gtgcgcatct ttcaggactg tgaggctgge 1800
ctgctggtgg aactggtatt aaagctccgg cctcaggtct ttagcccoctgg ggactacatt 1860
tgocgcaagyg gggatattgg gaaggagatg tacataatca aggagggaaa attggceagtg 1920
gtggctgatyg acggtgtcac tcagtatgec ctgctctegg ctgggagttg ctttggagag 1980
atcagtatcec ttaatattaa gggcagcaaa atgggcaatc ggcgcacagc caacatccgc 2040
agtcttgget actectgatet gttctgettg tccaaggatg atcttatgga agetgtgact 2100
gagtacectg atgccaagag ggtcttggag gagagadgocc dggagattct gatgaaggay 2160
ggcttgttygg atgagaatdga ggtggcadgcc agcatggagg tagatgtgca ggaaaagcta 2220
gaacagctgg agaccaacat ggacaccttg tacactcgtt ttgcccgecct gectggecgag 2280
tacacgggayg cccagcagaa gctcaagcag cgcatcacag ttttggaaac gaagatgaag 2340
cagaataatg aggatgactc cctgtcagat gggatgaaca gcccagagoec acctgccgag 2400
aagccataat ggcttggeccc aactgeccct ccagcecttgg ctttgaccce agggctggaa 2460
gagctgtgta ggtccccaca tatatatgca ttaccacatc cccttgaatt ctoccagaag 2520
cctectetget ggaaggttta gggctcgatc atccagaagce cctcoctccaa gtccgactaa 2580
cagctaatct tgtgcagggc atagactgtg cttagectcgyg cttceccagaag cttcagectyg 2640
tctaagtttg aggaagaaag aaaagaggag catctctceca ggetcttttg catctagtta 2700
cctectactt gattcttttec taatatgtgt tctgaatatt tccatttcce tgcagcagta 2760
tgtagttaga acactggetg cagacaccca gcactggtcc cagtgtectt titcccaagge 2820
aggcaaaagg tgtggagggg ggcaaggagg agatgctcac tccaagtcct geocogtgctga 2880
ttcctecgee tgtctgocaa cccagagtgg gagecctgtg gtecttttetg aaccaggggyg 2940
aggaggatgc tcctggtctc caatccatcc caggacatgg agtgaggaac tagcagttgg 3000
ccagcaggca aggcacctgg agaaggtggt gggcaggage ctggecatca ccectctatg 3060



* 1320 gccatcaacg tccacctgtc cacactcaag aaagtgcgca tctttcagga ctgtgaggct 1380

ggcctgct gg tggaactggt attaaagctc cggcctcagg tctttagccc tggggactac 1440
atttgccgca agggggat at taggagggag at gt acataé + caaggaggg aaaattggca 1500
gtggtggctg

at gEEHHUGL: CaCETagt attgettygereid g@att yyay rryeterygalifse60
tccfig%Fngf%ﬁ@ﬁﬁ%ﬁ@é;géﬁﬁfgﬁbﬁﬁ gg Bbgc

gctaghctga tctgttctge ttgtccaagg atgatcttat
ct gatgecazmsgagggt cttg

agccaacat ¢’ 1620
ggaagctgtg 1680

gagat cagt a
cgcagtcttg
act gagt acc

<212> DNA
<213> Rattus norvegicus
<400> 2
caccagctcoe atgetgtgec aatcacagcg tcttagaagco tgctgtcctg getgacccag 60
ggchttctecce ggotccactc atatgetcoca gtcccaggct tggecatcact gtcacagccce 120
caggctgacc tactgcaaca tggaccttece taccagcaga gcccgaaaga cccaatgteco 180
tyctggatag ctgtttggtg gtgcaggetyg atgtggacca gtgccagcta gaaagggcac 240
agccagagac agceatcgatc caggagttac cagaagaaga agaggagaag gaggaagaga 300
agaaggagga ggaagaggag aaggaggagg aggaagagaa ggaagaggaa gaggagaagyg 360
aggaggagyy ggoaggecaca aactcaacaqg tecccaggat cacgecctctg cctgacacct 420
acgggaccca graccatgge taaaccagge ctgaacatgg agctgaatcecg cctggtecag 480
gaccagccac ctggccagyga gggcecccaga cctggeocoec caaacceage cgagcacete 540
cccaatgtgce ccagcectaccg teccgcaacc acccgcatcoc cogtectegt ctccoggagg 600
acagccttgt ccaactcecaa cttcaccaag gagatcagga gctcecatceg tegectggta 660
ccagccacga aagagcaccc ggagctccag gtggaagaca cagatgccga agctggeoccc 720
ctcatcccag aggagacgal cccgecacct gagagaccac cagtgtctcec cgccaagtct 780
gacacccteg cggttcccag cgcagcaacc cacaggaaga agctaccttce tcaggatgat 840
gJaggctgaag aactcaaggc cctgtcaccg gotgagtcce cagtggttge ctggtcagac 900
cccaccacoc cacaggaggce tgatggcgag gaccgtgcgg cctccacage cagceccadaac 360
agtigccatca tcaacgaccg gectccaggag ctggtgaaga tgttcaagga geggacagag 1020
aaggtgaagyg agaagctcat tgaccctgac gtcaccteccg atgaggagag ccccaagocco 1080
tceccageca agaaggcococ agactcagcec ccagcoccaga agocggcegga ggcagaggcg 1140
cagaggagg agcactactg tgacatgctce tgctgcaagt tcaagecgcag gccctggaag 1200
atgtaccagt tcccccagag catcgaccca ctgaccaacc tcatgtacat cectgtggetg 1260
tTctitcghgg tgctggoctg gaactggaac tgctggectga ttcocctgtgecg ctgggectto 1320
ccgtaccags gggcagacaa catccaccte tggetgctca tggactactt gtgegactte 1380
atcrtacctce tggacatcac cgtgttccag atgcgtctcec agtttgtcaa aggoggggac 1440
atcattacag ataagaagga gatgcgtaat aattacctga agtctcaacg atttaagatg 1500
gacttgctet gcettttgec tttggatttt ctctacttga aacttggegt gaaccccctt 1560
cttcgecctge ccogetgeoct gaagtacatg gcoccttctttg agtttaataa ccgteotggaa 1620
gccatcctceca gcaaagecta cytttacagg gttatcagga ccaccgecta cctgctgtat 1680
agctrtgeatce tcaactcctg tetttactac tgggcogtegg ccttecaggg catcggttcce 1740
actcactggg tttatgacgg cgtggggaac agctacattc gatgctacta ctgggctgtg 1800
aaaactctca tcaccatcgg aggachtgcce gaccceccaga cgctcectttga gategtettce 1860
cagctgctga attattttac aggtgtcttc gctttctectg tgatgattgg acagatgaga 1820
gatgtggtygg gggccgccac ggcagggcag acgtactacc gcagectgcat ggacagcacg 1980
gtgaagtaca tgaacttcta caagatcccce aggtctgtge agaaccgcgt caagacctgg 2040
tatgagtaca cctggecatte acaaggcatg ctggatgagt cagagctgat ggttcagett 2100
ccggacaaga tgeogtctgga catggecatt gacgtaaact acaacattgt cagcaaagtg 2160
gcgeotcttoc agggetgcecga coggeagatg atcttcgaca tgcetcaageg acttcgctca 2220
gtcgtctace tacccaatga ctatgtgtgc aagaaggggg agattggeccg agagatgtat 2280
attatccagg cggggcaggt gcaggtgctg ggcggcecccag atggaaagge tgtcectggtg 2340
acactcaaag ccggatcggt gtttggagag ataagcttgc tggctgtegg gggeggtaac 2400
aggcgcacgg ccaatgtggt ggcccacgge ttcaccaatc tettcattct ggataagaag 2460
gacttgaatyg agattttggt gcattaccct gaatctcaga agctgctccg gaagaaggcc 2520
aggcgcatgec tcagaaacaa caacaaaccc aaggaggaga agagtgtgct catcctgece 2580
ccacgtgcgg gcaccccgaa gotottcaat geotgecctgg ctgcagcagg aaagatggge 2640
cccaggggag ccaagggcgyg caagcectcyce cacctgagag ccaggctcaa agaactgget 2700
gcactggagg cagccgcacg acagcagcag ctgctggaac aggccaagag ctcgcaagaa 2760
gccgggyggayg aggagggoetc tggagecaca gaccaacchtg caccccagga gccgtcagag 2820
cccaaggagc ¢cccggadgcc cccagecccg agttetccac cgccagccte agcaaagcecc 2880
gagggaagca cggaggaggc cgcagggccg ccggagectt cagtgaggat ccgtgtgagt 2940
ccaggcectyg atcceccgggga acagacacta toggtggaga tgctggaaga gaagaadgag 3000
gaggtggagt gaggtgcatt cagcaccctg atcccatccce taggtgegga ccagaccttt 3060
gaaccacctyg cctcaccaag catcttagcc taaaggcgcoce ttctcaccygg cttatagaaa 3120
ctctcaaatt tcatcaagta gtggtggtga cctcgagetc ctaacattcc cggagcacce 3180
tgcteccecte tattttctag aagaaaaccg ccttgcactt taaaaa 3236

tcacagttge



gaggagagag gccgggagat tctgataaag 1740 gagggcttgt tggatgagaa
gccagcat gg aggtagat gt gcaggaaaag 1800 ctagaacagc tggagaccaa
ttgtacactc gttttgcccg cctgctggecec 1860 gagBécacgg gagcccagca
cagcgcat ca cagﬁﬂ@ig a aacgaagatg 1920 aagcagaat a at gaggat ga
ctccctgtcagat gcccagagccacctgcclg80 gagaagccat as1992 <210> 5 <211>
2641 <212> DNA2§:13?_ taucys 400> 5

gt cgt cat ggcggaggat gct gt gcgaggt ggat ggcagcctt ct ccccaggaccct cca60
ggtccgagtctgtg@a@gcétcagcaactggagtatgtggacactgccattcagcagcca120

tgaggtggca
cat ggacacc
gaagct caag

c 60
cctt ggggt ggaat gt gﬁéatc g@ %‘péf;@@&ﬁ@‘égéﬁcg feaceadt gt E%?gg?f% oo
cccaccaggacacagCEEEEdol calgate ol HQAKabagaIC Hgal Cacal] odi aécgi% 180
ggtctcagcaggacﬁe@ﬁkth&ﬁkgﬁg@gg@g@&ﬂ&@g&&@gaﬁﬁ @@@g@&&g&ﬁat 240
gccatggagactagaggac@ggakgaatacagggaaag@bmxtt@aoaagm@agggt@cﬂﬁﬁo 300
accaggttgtcacQ@éP@éﬁ@aﬁEﬂ é?%é TJ 56@?&0&6@3§420 o
gaggaccagagge ctGce ctééié Q ?fg t?@%ﬁgéﬁg 420
t ct agccgagaaagggal-g gcaC@egtazgq@ g&@gg&@s%@e& CACCAYAGALA 5&5@@ 540
agaagtgcctggc&ﬁe&ggaﬁagaaaﬁaaca@@aaﬁac@ﬁg@aa&a&@b&ggagaaggaﬁ 600
gacaaggcgaaaa&ggaggggaaagagaaaa@g agaaaa&ggagaH@GG@aagaaaﬁﬁ0 jgg
gaggagaagaagadgyacaticot PAatgGHett tE cAgcascat JEACEACe BERITD 150
tccactctga tcctgaccac agtgggtgac acgccgctge cagaccgaga ggaagagtac 840
ctcocttcatgyg tgggtgactt cctgctggcce gtcatgggtt tegccaccat catgggtage 900
atgagctcetg tcatttacaa catgaacact gcagatgcogg ccttctaccc agaccatgcg 9¢0
ctggtaaaga agtacatgaa getgcagcat gtcaacaaga ggetggagceg gogagttatt 1020
gactggtacc agcatcttca gatcaacaag aagatgacca acgaggtagc catcttgcag 1080
cacctgectg agoggetgeg ggecggaggtt goctgtgtcocyg tgcacctgte taccctgage 1140
cgagtacaga tcttccagaa ctgtgaagcc agecctgctgg aagagctggt gctgaagcta 1200
cagccccaga cctactcgee ajygecgaatat gtgtgccgca aaggggacat tggccgagag 1260
atgtacatca tccgtgaggg ccagctyggct gtggtggeccg atgatggtgt cacacagtat 1320
gctgtgettyg gtgcaggget ctactttggg gagatcagta tcatcaacat caaagggaac 1380
atgtctggaa accgacgaac agccaacatc aagagcectag gttattcaga cctgttetge 1440
ctcagcaadyg aggatctgcg ggaggtactg agtgagtacc cacaggcecca ggcggtcatg 1500
gaggagaagyg gccgagaaat cttgctcaaa atgaataagt tggatgtgaa tgctgaggca 1560
gctgagatcg ccctccagga ggocacagag tcteggectca aaggcctecga ccagcagett 1620
gatgatctgc agaccaagtt tgctcgecta ctggctgagce tggagtccag tgcactgaag 1680
atagcttacc gcatcgaaag gctggagtgg cagactcgag agtggccaa; gccagaggac 1740
atgggtgagg ctgatgatga ggctgagcct ggagaaggga cgtccaagga tggagaggga 1800
aaggctggec aggcgggacce ctcaggcata gaatgacccce gtcctgaccce taggactecc 1860
agctcaaata aatccagagt ggtgggaaag tctgectgca ggaactgtca tcoctcectttge 1920
taggttacag aacgtaggta aattggtcta tagatgccta gectagggatg tgggtcacag 1398C
;... Gatccattag teccatactc accagcaaat gtacacacac acacacacac aaacatgcgce 2040
i acgcacacgc tcaagactga gttctacata atgttcctgt cttctgcaca catgtgcacc 2100
atgatcacag agaacaattg aatgcactgg gactcttgag gtaagcttta cacatcttaa 2160
aggaggtctg ctggtttagg gcaaggacag tgttggaget acagggaaag tagacagata 2220
caattcctga actctaggtc accacttcag ctgcttcagg gtatggeceg acttcaggtc 2280
tgagctggga caggcggtat tttgaaatga acctgatgtg tgatttatta ataaaatata 2340
aggttcataa c 2351
<210> 4
<2i1>» 1992
<212> DNA
<213> mutated CNG2
<400> 4
atgacagaaa aagccaatgg cgtgaagagc tccccagcca ataaccacaa ccaccatgcec 60
cctecctgoca tcaaggecag tggcaaagat gaccacaggg ccagcagcecg gccacagtct 120
gctgctgetg atgacacctce ctcagagoeta cagcaactgyg cagagatgga tgeccocceag 180
cagaggaggg gtggcttcoccg caggattgec cgoctggtgg gggtoctcag agagtggget 240
tacaggaact tccgtgagga ggagcctada cctgactcat tccttgageg tttecggggg 300
cctgagetec acaccgtgac aacacaacaa ggagacggca aaggcgacaa ggacggegag 360
ggcaagggcea ccaagaagaa gtttgaactc tttgtcettgg acccagceccgg ggactggtac 420
taccgectgge tttttetcat tgceccttgcce gtoctcectaca actggtgcct attggtgygcce 480
agagcctget tcagtgacct gcagaaaggce tactacatag tgtggctggt getggattac 540
gtctcagatg tggtctacat cgcagacctce ttcatccgac tgcgcacagg tttcttggag 600
caggggctac tggtgaaaga caccaagaag ttgcgggaca actacatcca caccatgcag 660
tttaagctgg atgtggcctc catcatccct acagacctga tctatrttde tgtggggatce 720
cataaccctg aggtgcgett caaccgectg ctacactttg cecgcatgtt tgagttettt 780
gaccgcactg agacacgcac cagctaccce aacatcttcc gaataagcaa cctgatccte 840
tacatcttga tcatcattca ctggaatgcc tgecatctact atgccatcete caagtccatc 200
ggctttgggy tagacacctg ggtttaccce aacatcactg accctgagta tggctacctg 960
tctagggagt acatctattg cctttactgg tctacactga cactcaccac cattggggag 1020



ctgact gt cat cgccgtgcctgtcttctacaact ggt gtct gct cgt gt gcagggect gt 780
* ttcgat gagct ccagt ccgagcacct gat gecttt gget ggt cct ggact act cagcagac840
atcctctatggcatggatatgctggtccgagcccggacaggcttcctggagcaaggccthOO
at ggt cat ggacgcca, ggaagcactacacaca accttgcé TCaa ct g960
+ gacgt gttgtcccagqg‘fgé ?:@é?igg@ﬁﬁﬁttﬁ%F %é?i@ @?aféat gg@gat&tho
gaact gaggt t cagCegeatcl a@.gggcggﬁéh@gf Ctifosa tﬁfii i@?o
gagacaaggaccaagtagesgaacai gt &awaiﬁggga@c@aiggt&aa@&@t@a
atcatcatccactggaatgcmtgma@m&ach@tgu@aimtqcaagbU@aMEggmt@ﬁgg@iﬁﬂo
accgact cct gggtctacetdagcgtceecageeea agﬁﬁﬁ éQﬁ%t%%@%ﬂg%@&ﬁ@?@O
tacatttacagt ct® ﬁ%@fﬁétgg gﬁ?tg E;(gg a§‘§% gtaggﬁgﬁé‘&%& %?}%0
cccgtaaaagacgqgg@gggg 3 E &@&@9 &@&ﬁg@%2<§g&gg(g@9&@ 0
tttgccaccat cgt@ggﬁa@ﬁgtcgggﬁtﬁcaiagacﬁdatg@aama@gaaitg@gcbe@cg@gm&ééo
gagttccaggccaaga@ﬂgawt%ﬁa@@aﬁgeagtaﬁa¢geagF#@eg@aagaugawmaagi@ﬂo

gacttggagacacg% aﬁsc fi %&?ﬁ%é? gg@at a&;.fa fgf
gat gagaaggaggt @gacg%téégﬁd@i agda cc?&agd%%l% ’ § %?0
gtgcacct ggacacggg @@Qﬁa@@g &G&aaia%ﬁdégﬁgg@c%&%g3@95@99;9105&&@ Qj

gt ggagct ggt gctgaageigcggesggragtgt tcageecwggggactacaict waa:gwﬂo
aagggggacat cgggadyigoagatygt acat t at caaggagggcaagct ggccgt ggt ggcc1800
gaggacggcat cacccagtf cgt ggt cct cgqcgacgggagttatttcggggagat cagcl860
at ctt gaacat caaggggagmaagt ccgggaaccgccgcacggccaacat caggagcat c1920
ggct act cggacctgtictgact ct ccaaggacgacct gat ggaggcgct caccgagt ac1980
cccgaggccaagaaggegciggeggagaaagggcggcagat cct cat gaaggacaacct g2040
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