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TI TLE OF THE | NVENTI ON Fl uor escence based assay to
det ect sodi un cal ci um exchanger "forward node"
wore@alieg28g conpounds FI ELD OF THE | NVENTI ON TP&I/EP2009/001824

present invention relates to sodi um cal ci um exchangers

and nethods for determning their activity. Mre

specifically, the invention relates to a

fl uorescence-based assay for detecting sodi um cal ci um

exchanger "forward node" nodul ating conpounds. It
TITLE QF tThter INNENFION 0 a kit of parts conprising cells

expressi ng a sodi un cal ci um exchanger and the use of

the kit of parts. BACKGROUND OF THE | NVENTI ON A basic
Fluoressqoce barmdtaskay td ddtectissdicovigaciomenchdngeatfonvard meadehmodulating

i 0l.ogi cal nmenbranes being nature's tool to realize

comp?w?dss principle. However, a lipid bilayer - the

structure underlying the cell nenbrane - is

i nper neabl e to nost ions and conpounds whose transport

Is essential to sustain vital functions in cells and
FIELDOgarH s NVENTI©ONanswer to this paradox lies in the sem

permeabl e nature of the cell nenbrane - sol utes that

have to cross the nenbrane are transported by specific
The presght ianentjpnotlatesso sdties¥cadian epchangess ardemetheps fos ideteemining their

actvity ot PR ECEh TPy P Pl (T i sSrarBted dhehiBrgerecting
sodiutnfraldien pketemgef “fawgndaimodg” modd@atiigesonspuaintisidt fiirthproeédrs to a kit of

of toxic d waste caonpounds.. Therefore, transporters.
parts Sorb R o e R0 TR T riur Koot B i B or pas
on di sease-rel ated abnornmalities in this context. The
sodi um cal ci um exchanger human gene famly (al so known
as NCX or SLC8) enconpasses three distinct proteins,
BACKGRQUNDNIKZT HENWVEBRIONSLC8 t oget her with SLC24
constitute a superfam |y of NaVCa2+
countertransporters. SLC24 fam |y nenbers al so
A basicrreqsimgmént or, lifd BeymrpaetmehstizdtionwwithshidoiXsl. médathnes being nature's

tool tqt Q%gllzgxotgfseog@gﬂg ﬁgr\/]v%&ear?tg b{déﬁlg&gﬁ hee gtrt?cftur'éhljn%erflyalrrlg lh% cell

membrane - is impermeable to most ions and compounds whose transport is essential to

sustain vital functions in cells and organisms. The answer to this paradox lies in the semi-
permeable nature of the cell membrane - solutes that have to cross the membrane are
transported by specific membrane proteins. These transporters are responsible for the
generation and maintenance of ion gradients, the uptake of nutrients, the transport of
metabolites, the reuptake of signaling molecules and the disposal of toxic and waste
compounds. Therefore, transporters are potential drug targets that allow direct influence on

disease-related abnormalities in this context.

The sodium/calcium exchanger human gene family (also known as NCX or SLC8)
encompasses three distinct proteins, NCX1, NCX2 and NCX3. SLC8 together with SLC24
constitute a superfamily of Na*/Ca®* countertransporters. SLC24 family members also
transport K*, they are also known as NCKXs.

NCX1 is the most highly characterized member of this family, its expression is up regulated in
failing human heart and is involved in ischemia-reperfusion damage after myocardial infarction.
Inhibition of NCX1 normalizes heart muscle contractility in failing hearts and acts cardio-

protective during post-ischemic reperfusion (Flesch et al., Circulation 1996; Komuro and
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failing human heart and is involved in
i schem a-reperfusi on damage after nyocardi al
WO pfoant2son. | nhibition of NCX1 nornalizes heaPCT/RPRI09/€01824

contractility in failing hearts and acts

cardi oprotective during post-jischem c reperfusion

(Flesch et al., Grculation f996; Komur o andCht suka,

Jour nal of Pharmacol ogi cal. Sciences. 2004). NCX2 is

mai nl'y expressed in the brain and NCX3 in the brain _
OhtsukadJaiicedl ef Hharmacsiegical Hgiencehy04).dYE¥als Mainkysexpesrsied in the brain
A e e o A P T kel B erERPRLEDR

heart, it extrudes Ca2+ that has entered through Ca2+

The s&&ﬁ Iévrf&x‘:r%r{g'eﬁfsearﬁ oFa&t rhOh n}Q’Pr\ o?r%}'ﬁJV|r§1é§”‘°froW§iverse

s relevance 1 n car IOV&SCU seases ]
cells. irshearty it eixtrudes €at doatihas otsaed thiough @ ’Rebarie!sBo (ipitie contraction,

while Eﬁpgﬁtbrs% rﬁeaﬁ '3¥|? ?Iev%éé9§ evgqvagé;? rebﬁsdéasgg'?éaé Glifstrated in

naceu i cal
Hobal, dh|8b®tﬂqmg<et,$ﬁé'200@anseréOgm thysstid. lﬁhsut;s ﬁ3l W‘b Thgrefere,

pharn%ac\? (%991%5%% haégaajelloeogtgﬁ:g}ngoaz@ﬁ |PZ|%4%8¥P$65I% g( t%? descnbed in

exchanger
IwamétouT. et (2@@4)elv8r0}' @, 2?93t75ﬂ*b‘\7§§3 |Tmetmm/<éques¢haeger

electrgé]ér]fatllg?@n%rg tﬁreestg?é{(gé\%; fcﬁ'I Q/‘égh@%q% tﬂ@o&gh %g%ﬁ@%te direction
as e.g. siibnen NQ:KIactropMsea!ancaimaahaanmlata 8 edpll 200REJ.Riysiol. 545, 453-

461. ﬁ%nﬁéﬂtlg %I%??Q\%Er{?ﬂm ){ﬁgap %Hﬁg% 20 %trﬁoﬂe([]c? jtln) three to four

rtude conce
orderg pmagqutwatb)sloMeaxtraeeue@s Caf*rwndemteatrpn @€ a6 onbt Nmtheless the

dlrectfﬂaao?ﬁgpééz* %%Rg&&gdej:{%n{iggn% %Etpocclﬂgmlc%?éra% e%gb@{}% § multaneous

nul t'an d "consecuti ve
and cheseeutiecnarspgd esidets ave team saggestaPfer Neaasd Gaéttraml@catlons and a

f, ev nce favors the latter. Transporters
bulk Oigg'dg?lgeg#ﬁgorg the Ia gfget famly with enornous potential,

of feri ng sci entlfl c and econom c opportunities. On the

Trans érrt]?errg rqlbmt(?:r alggS %‘?é%tgé@p@?%g%%o OEL)JIS I‘f)élsetntl%lagigeer n Céc?e%?flc and
econamnspd@tulhiles Onttles ethier hand, ﬁan$pdr1¢rs:am1mdjfﬁldslt taingest class in terms of

) f neI activity, for exanple, by bl ocking
drug @'ggo%]eﬁ/ t%dﬂ% %i um and/ or inhibiti ng the activation

of cal cium channels. One standard nethod to do so is
itis oé%ﬁg %Fﬁ?ﬁ*ﬁ Ete sett gderrﬁm tchni)l gn% )éfrg HHE%I csha ualalcp\?gef?r example,
by blacking d¢tpibove ef Mlmmbwrmlblﬂlr@he activation of caIC|um channels One
standard method to do so is through the use of patch clamp experiments.
In these experiments, cells must be evaluated individually and in sequence by highly skilled
operators, by measuring the calcium current across the cell membrane in response to changes
of the membrane potential and/or application of test compounds. The effect of Sea0400, a new
specific inhibitor of NCX, on the action potential in dog ventricular papillary muscle was
investigated and disclosed by K. Acsai during the “ESC Congress 2004” in Munich on Poster
Nr. 2886 (Title: Effect of a specific sodium-calcium exchanger blocker Sea0400 on the
ventricular action potential and triggered activity in dog ventricular muscle and Purkinje fiber)
and by C. Lee et al. (The journal of pharmacology and experimental therapeutics; Vol. 311:
748-757, 2004, Title: Inhibitory profile of SEA0400 [2-[4-[(2,5-
Difluorophenyl)methoxy]phenoxy]-5-ethoxyaniline] assessed on the cardiac Na*/Ca**
exchanger, NCX1.1).
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operators, by neasuring the calciumcurrent across the
cell nenbrane in response to changes of the nenbrane
w@oienti2ad and/ or application of test conpoundBCT/EP209/001824

ef fect of Sea0400, a new specific inhibitor of NCX, on

the action potential in dog yentricular papillary

muscl e was i nvestigated and di scl osed by K Acsai

during the "ESC Congress 2004" in Miunich on Poster Nr.

2886 (Title: Effect of a specific sodiumcalcium

It waseshomwangsing bh mwecsﬁea(ele@(ro@mtetcheiquem quantifyaen dgxdson giant patches,

that tr%géagﬁi‘gl; yﬁ* (%({chglggﬁ-*{r%ger) @\r@%@ép@t‘iﬁ%e‘ﬁ%@ %%@ Kang & Donald
W. Hijgeoana] Nattrep N@t #&¢ 0% bghruaryRd4peitientgnlitiple ttaimep@rpwﬂes; ef the
Cafd'a\g%&?;ﬁ#%ﬁcﬁéf(?g; 2004; Title: Inhibitory profile of

Di f | uor ophenyl ) net hoxy] phenoxy] - 5- et hoxyani | i ne]

Thes@éﬁo%?ﬁ%ﬁtsou/h Igﬁal%aénq{ |%rr§l§ﬁ s C%I ve p Q%%deurhlﬁ ]aﬂél)nat gedaptable to

an 1on ectro
high-thmugbpuitastgys foncdmpmMS|thBtgm®Matepaalcmarsapn charnd hetivity.
cardi ac NaVCa2+ exchanger has nultiple transport nodes
(Tong Mook Kang & Donald W Hil gemann; Nature; Vol.
Variod2téchiiq rexbinaverbee @edeloged bsealtdmdittviep Itcestandmslpxmthodmmfes

electr%h)}s%?%g gﬂ H{}ﬁl Agc?g tf\e/é?lux a havg Eggn G&Eh W crpwtcseflls are

o7 RAt I Ve, are Y3 ERY° T Y Eens '
exposadavithcd ragchetivebiracer ¢e.bi, @fh)at) Bnd t@l‘ftwrtof sresrago-lhbled Ca |s monitored.

Cells BRIBEWRN e £er ARIGRLEa [P odthatiling? And ARARTLPELNA hétither

enhartce artdamdzshdhereﬂflbmd’stheftraeénearbndmihysd a$ pgssiblé-activexaspl mhibitors of
oactive, fl ux assa have been used in i cells, . .
lon Cthae'éib@?S G5B 3P ARRE TG SR ds e’@%‘.’sge\g,j'“jg&?”&%&’ etal.
Bloorgahmc &IMBdlcn’ﬁaItdmennsidii 02 (2004¢ 808R5056; Mitle: ngteelsm €ed1 kBucture-activity
re exposed to c
relatiqr§BEE O Bhericlre Xeen 86 & BRI s SEPRRRUE-PHlgum exchanger.
EP10@fF596uks addses emethad evheesie Nati€at'i dxcleahges aptbsts ||sb|ineasured usmg
ctivatars %lnh bltp fo 2 0N &hane3| 8\ ,

sarcoleH! YRS AN SRAF R AN e UPERR AL 8586”,}35””?3 VeSicleS being
deterrined g cigasatingat°Ca ramomtgmw c & Medicinal Chemistry; 12

(2004) 5039-5056; Title: Synthesis and

structure-activity relationshi ps of phenoxypyridi ne
Many dmmamnt/emnatsarfsomér asshysdhdwveriisnitel sehsitiditydindrther@fare insufficient date

avait I BB0L yaond 407 3eeht Re S S il e iRt soreening

technology are hurdles that hinder a broadened application.

Among the above cited drug-discovery technologies, the use of radioactive flux assays to
identify compounds that modulate the activity of ion channels and ion transporters is the
closest prior art to our invention as it is a technique in which a test compound can be identified
as possible activator or inhibitor by monitoring the flux of Ca®* from the cells.

The main issue for the radioactive assays is based on the difficulty of detecting the limited
turnover of ion transporters of about 1 to 1000 molecules per second — about 10* times less

than most ion channels.

The problem arising from the state of the art therefore was to identify a robust assay with a

very good sensitivity and usefulness for high throughput screening and profiling of
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sarcol emmal vesicles, the concentration of Ca2+ uptake
in the sarcol emmal vesicles being determ ned by
worewsnti2ey 45Ca radi oactivity. Many radi oacti VRCT/EP2009/001824
ion-transporter assays have limted sensitivity and
therefore insufficient date guality. In addition, the
cost and safety issues associated wth the radioactive
screeni ng technol ogy are hurdl es that hinder a
br oadened application. Anong the above cited
sodiunifaapiuih sxchanggr medhlatirs dinessolutine of thet problearlisqetidedkby the present
“Wen&;gx assays to identify conpounds that nodul ate the
activity of ion channels and ion transporters is the
closest prior art to our invention as it is a
technique in which a test conpound can be identified
as possible activator or inhibitor by nonitoring the
flux of Ca2+ fromthe cells. The main issue for the

radl ' Q%?ﬁy is based on the difficulty of
Smeﬂgggg??Eg%ﬁNe |A§Ped turnover of ion transporters of

about 1 to 1000 nol ecul es per second - about 104 tines

| es ' ! r | S| f L
one 3 fERtnafe: SRR} RlsSEp(ERRBLFored Y LB B3 IR BbleRPtho 8 Tty or a
sodiumddalcium asst@anger wher@inzery good sensitivity and

usef ul S all r I j cofiling

of sodi 38 sc%{pgésusMQEQgéaﬁrg}é%%ﬁfcg}agggﬂ é}%l'ﬁ)e s% uti on of

t hatb)pratolered ssbgtammei fdedkteynining intraesinar dalvienis pnovided;

SUMVARY NVENT. ' - .

pr esentCi Sn‘?/%r?t%ln%ﬁ telEj e\?"!eh%lsé%cqﬁrg%g?suzga%xé‘%bhgé?cg&?n%ﬂiearrf 8

t he djcthevcdlgiumfmedistedichatg=sihdthelmréxedcantggnaMremesaid caldpred

cell's expressing a sodi.um cal ci um exchanger ar.

pr ovi dedeiB)c” CaPeR ety SndEdftaadiing contro

I nt r acekperirentcal ci umis provided; c) cells are

contacted with a sodiunf cal ci um exchanger acti vator;

and d) the cal cium nedi ated change in the | um nescent
Another sutgéctimatter sbihe wedent evestidnsbfens & arsassagardedertraniag the activity
of a scl)élurpm?cea M texglflm Bglr inr%{agéjo%%g (?o tha aaddﬁigﬂtolf 8|coren)f) Ghd \r/Tvﬁgrte'ln:

a) cells expressing a sodium/calcium exchanger are provided,

b) a colored substance for determining intracellular calcium is provided,

c) cells are contacted with a compound, wherein said cells have been treated,
prior to treating with said compound, with a sodium/calcium exchanger
activator; and

d) the calcium mediated change in the luminescent signal from said colored
substance is compared to a luminescent signal produced in a control

experiment.

In general, the sodium/calcium exchanger used was of mammalian origin, and in particular of
human origin. The sodium/calcium exchanger is selected from one of the following
sodium/calcium exchanger proteins: NCX1, NCX2, NCX3, NCX4, NCX5, NCX6 and/or NCX7,
in particular NCX1, NCX2 and/or NCX3; and/or from one of the following
sodium/calcium/potassium exchanger proteins: NCKX1, NCKX2, NCKX3, NCKX4 and/or
NCKXS5.
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Anot her subject-matter of the present invention refers
to an assay for determning the activity of a
wa@empan2sal ci um exchanger in response to the apdi/EPINY/001824
of a compound wherein: a) cells expressing a
sodi untf cal ci um exchanger are _provided; b) a col ored
subst ance for determ ning |n§racellular calciumis
provided; c) cells are contacted with a conpound,
wherein said cells have been treated, prior to
In generaathernglisiisdd in dhel assaymd thredpresét inventierdtamipe dérivedriiom any

euka@ﬁt%@%gma@té #f u?ewe'd oqr}rertrthﬁﬁe |I§5rérﬂ1 maﬂ%r’?gelg In a more

m nescen hal Fom sa
preferserbembodiment theoeailaacel CHE @CCIILuﬁ‘I N EEKRCLS1 5130 CPB 6 4UBEd651)
andio} BURKAPIERPLIBYPEITent . 10 general . the =
sodi u al ci um anger used was of mammalian origin,
and in particular of human origin. The sodiunf cal ci um

ha er I
i parf R ok iR OR] &t ah S AN luseRin <o BPng sent
mvenﬁkl(b)(é,romsl@%m. NCX6 and/ or NCX7, in particular NCX1 ,
NCX2 and/ or NCX3; and/or from one of the follow ng

sodi um cal ci uni pot assi um exchanger proteins: NCKX1
In a pxelikiXad elN(EléNBnerl\le@(d cﬂtmdécbsutbﬂ@dé ik raddedhdo #le cellseascaldys precursor

capablrlegfj entarrrfﬁ cseﬁgl %ngfber @ zeel?ittoI nﬁf nWh%Pebgrafge 21?(? ecamplexes with

eukar rgan S 'n~a
calcruernboshrdmetls ahh@rmediéssaaumrneam‘rmsngml dalrther séid @yenmeeursor can be

ferred, enho |nent he.ce
prefeiBbfly 81 S SRR, obalyé ol Bl ol eyt ailergdine caicum
sensitbvel ﬂmreslcenq:mdyé flud-ar In d heres prérfmrddcahbmdrmieeb(shrdngemescent signal is
i vat qr of t sent i nvention
fluorefgechﬁgﬁigrdr{noq {9”59 B%é)fcé J:oyér?oﬂgfﬁe “®sai d col or ed
substance is added to the cells as a dye precursor
bl e e the cells and hei hydr.ol yz
e i8R ko s e 6 el Sar o Bl Rt pompoun
for acthelyl s sanmhopisb v aketagenistwiarsediveritalsugrextharfger.tihanothar preferred
g%e recursor can, be
embodimen the invention pertarns to the use of an assay as mentioned before for the

diagnosis of a disease associated with a sodium/calcium exchanger altered expression.

The invention pertains further to a kit of parts comprising:
a) lyophilized cells expriming a sodium/calcium exchanger;
b) a colored substance;
¢) a compound buffer; and

d) a colored substance buffer.

In a preferred embodiment of the kit of parts of the present invention, said colored substance is
the calcium sensitive fluorescence dye fluo-4. In another preferred embodiment, the
sodium/calcium exchanger used was of mammalian origin, and in particular of human origin.
The sodium/calcium exchanger is selected from one of the following sodium/calcium
exchanger proteins: NCX1, NCX2, NCX3, NCX4, NCX5, NCX6 and/or NCX7, in particular
NCX1, NCX2 and/or NCX3; and/or from one of the following sodium/calcium/potassium
exchanger proteins: NCKX1, NCKX2, NCKX3, NCKX4 and/or NCKX5.
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preferably an acet oxynet hyl ester derivate and said dye
can be preferably the cal cium sensitive fluorescence
wely@filre® 4. In a nore preferred enbodi ment, SBCTEP2009/001824

| um nescent signal is fluorescence and said nonitoring

step c) enploys a FLIPR devi ge. The invention pertains

further to the use of an assday as nentioned before to

test a conpound for activity as an agoni st or

ant agoni st of a sodi unf cal ci um exchanger. |n anot her
The invesfier perthimniigtiemeriibe usehef a Ht/efmartsrasment@hﬁé betore tectest a
comp&?r?d %g%@gg?%ﬁs gp.gf&tdén%ﬁ\ ,;gg %Sdltl a}icﬂﬁn%&&%@@f' $n another
preferpect mhgdimeat, ther ioderdiopoestsins o th'Ehesel qi\admtof oartpes meintigned before
for thé H bng Bfoa 8|séé§e é)sfsog g{etdsw ﬁ]ogpcgdl&rlr‘lfbgﬁlﬂ eLéﬁ%@?éJ éll{a?éjd expression.

ci um exchanger; a

coI ored subst ance c) a corrpound buffer; and d) a

col ored substance buffer. In a preferred enbodi nent of

the kit of parts of the present invention, said
DETAdIE D IDESCGRIBIIGMOF TISE INEENAIQN um sensi tive

fluorescence dye fluo-4. In another preferred

enbodi nent, the sodi um cal ci um exchanger used was of
The teremiaabaydmefers tgiamproecattliré whpeerd popedy obé syﬂjlemmr objegi in measured.

The Lund.cal ci um exc e
Assay e SR RGO PR B iled G 3l S TER ey
experimétxXRssal}CA, typicaity, caNgX&ed maalrrd/tm efX& of a substance on a living

orgarfifl AGP1Se egsam%ﬁfe Pt Sk R el § e O Roment o
new doug. ei ns: , NCKX2 NCKX3 NCKX4 and/ or NCKX5. The
vent i on rther. to the a f .. .

The SBQF{:tsasggy Rgomc{eaﬁe jo f’)é{}aé"f [ANGE SO 5 tetBﬁ-BSt'vﬁt& ? rosodlum/calcmm
exchanger sdrt bye asteainne@(m patticolar metmgslmt 81Ven1tioranakes available a rapid,

sodi um cal ci um exchanger. | n anothe
effectRasHn Ef pErePibs AR aht o PhpERP NS st G8Pgpungs pet
specifidallp dtéractagitrnaatd modtdatelieé actvity of a kbeiuoh/caipioa iesctaingar.

di sease associated with a sodi unf cal ci um exchanger

al tered expression. DETAI LED DESCRI PTI ON OF THE
The térWEsMﬂitﬁVca'lbemt etchmhgasay “NCEf ercontext of the possdat iavarttienahall mean

any one 8{ t%g(?ls{ (yft fozﬂo %Stl\?an)(f) 2 Q éhg%erl psfotelnsSHE&q NCX2, NCX3, NCX4,
NCX5, NCX6, NCX7; or any one of the list of the following Na *ICa%/K* exchanger proteins:
NCKX1, NCKX2, NCKX3, NCKX4, NCKX5, either alone or in combination with each other.
Especially preferred are the SLC8 family members NCX1, NCX2 and/or NCX3 which amino
acid sequences correspond, respectively, to SEQ ID NO: 1, SEQ ID NO: 2 and SEQ ID NO: 3.

Such a sodium/calcium exchanger could be derived from any vertebrate and in particular
mammalian species (e.g. dog, horse, bovine, mouse, rat, canine, rabbit, chicken, anthropoid,
human or others). The sodium/calcium exchanger could be isolated from tissue probes of such
vertebrate organisms or could be manufactured by means of recombinant biological material

that is able to express the sodium/calcium exchanger.

The term "sodium/calcium exchanger protein” refers to polypeptides, polymorphic variants,
mutants, and interspecies homologues that have an amino acid sequence that has greater
than about 80% amino acid sequence identity, 85%, 90%, preferably 91%, 92%, 93%, 94%,

95%, 96%, 97%, 98% or 99% or greater amino acid sequence identity, preferably over a
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Assay is a short hand comonly used termfor
bi ol ogi cal assay and is a type of in vitro experinent.
WOS®aAss289 e typically conducted to neasure thePEF/ERWDS001824

of a substance on a living organism Assays nay be

qualitative or quantitative, ;they are essential in the

devel opnent of new drugs. Thé subj ect assay provides a

broad dynam c range so that the activity of a

sodi un cal ci um exchanger can be determ ned. In .
regionpefratileast apoutiz8. pR.98n20Q, 19y 6AQ. aiMaTe RE¥NGCIAS. 40 BB agnino acid

sequé'n%B'cgntaﬂeEQEéFbelDaﬁ?ay 80 IBNE Y It@ﬁqDFN'@fj l'ing

arnmaceutically effective conpounds at specifically
interact wi th and nodul ate the actlvity of a

The tesrﬂp"b% & fnét'é'ﬂa? y mateRall®hHinin S%é{fylﬁf@}rﬁét%ﬁ‘and capable
ggq ﬁ% I n “cont ext P h%

of reprcmwengut@ﬂlf ghmmg repaedupey ina diatdgicah eyat¢r9t R@qfomtheant biological

materh@&ﬁ‘”@a&%%%&@@é%ﬂ %Ei er'éér’]%;beoeﬁé%%][‘ug?wodl ied by means

of recombinast teglhm@wmgell\mmw&wmmﬂ@@d ipthet &t.ns: ,
NCKX2, NCKX3, NCKX4, NCKX5, either alone or i n
conbination with each other. Especially preferred are
The fallbwirgLreeréraes|age mrbrdes ofNBX TlonMQXHT partigiliar NGXX@roteins: i he canine

Na /c?m%gné’vide‘? g@%&l Rl 3’5%2%9?'5%@?%* é e, 20 (R5E0): 562-5,

1990; Jatth: Mmemla:|clgxm1r@<amafng@tonabmdpobsb@ndzéitha/cajdr[ac @mcaleynmal Na(+)-
Ca2+ é%ﬂa‘%ﬁé?)‘s %h@%n{aﬁ rﬁ’?féézcgk& QBJW@M Als BQ&r‘FgSﬁeé By Romuro, 1., et al.

(Proc. dﬂﬂtt: lAead. &mlﬂnso‘pcﬂgcm Oh l4ﬁﬁ9}' 491’730\19&2’ §)tle Motecular cloning and

charaét89%éﬂ%%f‘lh%‘ Ver#&gg‘?\{ e d hen e%%bﬂAg%l é bg'Ro‘fL'uF’%USt al. (Am.

ate organi s
J. Phy;smhtﬁGédC&H etydgl. Bl 0d241- méé@mtagﬂaﬁtle i eresgiaralf the Na-Ca

exchaﬁgchnldﬂ)eréem%tjsuéf aas%&y Lt]s(i)nq‘it)hﬁ? %%dt u%a%o%r&igz RI%'C% %&nghﬁnger) The

anger erm sod 1 Chum Bxchanger - prore
humanm Naé/&a “texchamggr X 2ess bexol cymrmdpﬁyl g, Z.aat lahr(ﬂ BiolnGbhemt 269(26):

174324 1o BIERSEHRR oF AR R A (NS AD A E R a2

S€ uente rea an abou
exchaegqmeTmeerat Neﬁ@a%*;excmr 8I0%3 hasedeen aluingd B HicAIZBA. 88%. (J. Biol.

Chem9£7/‘f1j4(%502/919194f3 2/ 1%66/0 T.‘r?? °/é|8ﬁ. 8 %/ % %rdgrn aﬁuﬁr? Rl]]a‘}gfaa eé(gg?nger

y over eglo
chsaﬂ'dnethtmfan W/Ca%@xclﬁh@er NCXB(B\@S been nibned apiQabetioi, Nset. al. (Gene.

298:. 1@6@?%‘%@0@ anu$%$%% ngr% thg%ssue ?p %flcha%az*ltEXchanger 3

isoforms).

The terms "polypeptide”, "peptide” and "protein” are used interchangeably herein to refer to a
polymer of amino acid residues. The terms apply to amino acid polymers in which one or more
amino acid residue is an artificial chemical mimetic of a corresponding naturally occurring
amino acid, as well as to naturally occurring amino acid polymers and non-naturally occurring

amino acid polymer.

The term “activity of a sodium/calcium exchanger” refers to the mechanism of removing
intracellular Ca®* from a cell. In heart, it extrudes Ca®" that has entered through Ca?* channels
to initiate contraction, while Na* enters the heart cell. Its relevance in cardiovascular diseases
is e.g. illustrated in Hobai, JA & O'Rourke,B (2004) Expert Opin. Investig. Drugs, 13, 653-664.
Therefore, pharmaceutical industry has developed compounds inhibiting the NCX as e.g.
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The term "biological material"” neans any materi al
containing genetic information and capabl e of

WO 2@Potdd ng itself or being reproduced in a bPOI/BBI00E001824
system Reconbi nant biological material is any
bi ol ogi cal material that wassproduced has been
changed or nodified by neans of reconbi nant techni ques
wel | known to a person skilled in the art. The

followi ng references are exanples of the cloni ng&gvf ”
descripad in wamato,NCet pk (AQnd. Bigh &heamnid(8, Wﬁ dRe Nen§er

excha%ggﬁﬁﬁggﬂ%?gn%%r% ; ohr ngafg CC 2‘&@%} I%BG& in the

opposfita flyettionaas &g pshevsi hymlwtrqpheslelag@alanewriobilr@iardw et al (2002) J.
Phys%ééf) 455987 PHE @&9958% tr@(gﬁn‘bﬁntgﬁﬁqﬁ@cmy% (.?%@@m%fratlon ([Ca?*]

has been cl oned : o
in) thrixgta foupersiers Ganagrisuge Aeloaghe eracelizigoCaZ zpacent@tion ([Ca™'] out).

Neve%ﬁeﬁés% tggSJ J% '@1\7&?&2 o ﬁrgt] g?@ér%%&%rthé %F%RQ%@{NEQ %radlent of

Na“. Simuléaneglis aOd\n@nsecuWWrtsport P@8ie(stEive bphyguggest@lzfpr Ng" and Ca®*
transl&t,za/i'éns Cajnd?a‘l‘t?ulk ap%enz%e%\}aors {'f‘?é%t‘tee?rsﬁgé]aa vnt)zgp? h%d gﬂ/calc dum

rger 1n drverse tissues stu
exchanhgerdis demrmimd bMane€sEUERG errg'éra)wcednumlrtmnampel\lava]a%from a suitable

oned by Li, Z et al. (J.
COIoregi)%gjpgagﬁéan %§E§2§'th%%l}& 9, 1994, Title: O oni ng of
the NCX2 isof ormof the plasma nenbrane Na(+)-Ca2+

The te‘?fﬁg cel g,g(%[p)nﬁs-ﬁgea] é&%{hﬁggﬁiﬁ-fzf@ﬁ%ﬁ&&g ?erf‘]e M@elﬂ%?e%%”‘ng the

exchahde)of lrzd@jst dnddgenodshoer, retombipantCledsi ng of a third
mammal i an NaVCa2+ exchanger, NCX3). The human NaVCa2+
exchanger NCX3 has been cloned by Gabellini, N et.

The tegin. "rgoGenbnan'9ghenlusgd vﬂtm@feré’mctel e: g.Ttoe telirann Bll«B8 AGid, protein, or

vectorg ﬁ]rdfco%%gyétnﬁ%éélf %ﬂgle%.p pb)é%lﬁ'% ggtgtor. ‘ﬁég Fg‘%gﬁ\ gﬁgd by the
mtroddcplootoéa fetegiolegarssenlidlaid acnd loa pipdeity bytHeeenteramoh of aebtive hurleic acid or

protelr‘?l d?%z}{'{"haé %e(?lg ?g}l\%% ﬁao % v&?ﬁ% %oeosfledﬂllﬁu %r exa%g)Pe ¥<]e089nbmant cells

am no aci One OF ' TOT & at
expres%g;er@sehataranotafomd wctlmalthe:narvec(ad)n racnrmblmant)ffom of the cell or

expregs rqa[t%é %gﬁgé m%f Ql%to%é?]’ws’é a%%%%gliapeg(gﬁeglsgcgl u‘%% gexparé%s\@%lc!r not

y ‘occurring amn ymers an
expremd-ah ati.un dthd presemtumveintign tis typicalty efere lcymtls that have been transfected

with nucleic acid sequences that encode a sodium/calcium exchanger.

The assay is performed simply by growing the cells in an appropriate container with a suitable
culture medium. The cell may be a naturally occurring cell, a native cell, an established cell line,
a commercially available cell, a genetically modified cell, etc. so long as the cell is able to be

maintained during the assay and desirably growing in a culture medium.

Suitable cells for generating the subject assay include prokaryotes, yeast, or higher eukaryotic
cells, especially mammalian cells. Prokaryotes include gram negative and gram positive
organisms. The cells will usually be mammalian cells, such as human cells, mouse cells, rat
cells, Chinese hamster cells, etc. Cells that are found to be convenient include CHO, COS7,
JURKAT, HelLa, HEKs, MDCK and HEK293 cells.
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The term "activity of a sodiun cal ci um exchanger"
refers to the nmechani smof renoving intracellular Ca2+

WO e@aile28el 1. I n heart, it extrudes Ca2+ that PGEEEP2009/001824
entered through Ca2+ channels to initiate contraction,
whil e Na+ enters the heart csll Its relevance in

cardi ovascul ar di seases is e: illustrated in Hobai,
JA & O Rourke. B (2004) Expert Qm n. Investig. Drugs,
13, 653-664. Therefore, pharmaceutical industry has
Cells d@y@p@pmr@@wpbmﬂj\gell Imqvm mithgds Keurrgmk peatocols in cell biology, John

W|Iey%1§or%elﬁg%§gﬁggﬁﬂé%@g®t#h a-gll\%%@htg Eg geéorpB,'ﬁéma-Aldnch

Corp. cbteatagergeni cal |y transports three to four Na+ for

every Ca2+ that noves in the opposite direction as

e.g. shown by el ectrophysiological neans in H nata, M
The tagtn “gblorgd202lange” efeys inaparti@uds to ag3lcif serwittyeNigRrdassence dye.

[ ' %g 9&,@ f

The d?%) E%f&%o?%d?\ttaﬁér piel rrng b%%é\h)?gé emrrrgn e nt fﬂ% &%tdltlgﬂs of the assay,
being taheastertcaaame blérerigpe cetsgmhthabisi mdroa)[zeaz’nt]acemlarly to the
lumin ég{l %b %@r&@@ %ﬂt&%rlﬁce%qura%g enc %R%&tnplexmg with
calciu@i. ifhe Ea@wa@ mnelerctnrtme&wcepteble tod’rysiprdysns hpmlﬁlaseltmme\ydrolases

been suggested for Na+ and Ca2+ transl ocations, and a

bul k of evidence favors the latter. The activity of a
The tesodicapd i@ benienrgxtbh @alip means disdteénerpreedrsors are abler torogoss the

cond e AR A ASRERPER SR 114 Bk DRI GHEATHL B e
specificomind 'Etioesx pf m%nmgeraatwemtu rrbntarsntlha e atdiffeyent'speefieosdoes not

e”teré}o?a%g d&Hs r?ég@r%:t he exchanger of interest

ousl 2CoMhant cells. The term
"reconbi nant when used with reference, e. g., to a

cell, or, nuclei roteln ctor di cat
e ot s RaeBtf s 3o e BUPLSE ol Rl eldgpls Rt protocors
in celllbégogynodhd Wildy BySdrisdne, 18BNA0£R124Mm0%). a het er ol ogous
aci d,or protein r the al terati nativ

The unuc{ el CIor substance IS.C enl al commergi ﬁnaOflagl reagents
R0l 2pdotsdibgients B oyentigpal g comaereiafly ayallagle TFoeey
(Invitrégem@erpc)edsl wellcasrmdgéntedyntﬁdm&d ifh taboeatanypdae,be used.
recopbl nant <PLES e are t Loun
A nunfif RRERE il VBBl e TS T gt ve BirBeplscatEippwn.
Fluorestembdyes & martitorieg Gafiase Wbmkncawream Hesonbsee iradetail imesiektjon 20.1-
resse nder ressed..or sed at,.all. In
20.4 o HfF PREHA PRRSE Rebie” B B, ey RIRMERR B i
carbokymadthylawvimolgreupd attachée tt & flusretdenhnotleiscsumbiad flepsecioss
rhodaltnrl]naets ccpucrr?adrﬁ\saa%lcr)wophleny? dcﬁes angx?hhea}g q._%rr the most part the compounds
are 3,6-dioxy substituted xanthenes, where in the precursor the oxy groups are substituted and
in the luminescent dye they are unsubstituted. Usually there are acetoxymethyl groups
protecting the phenols and acids. See, for example, Fluo3/4, Fura2/3, calcein green, etc.
Hydrolysis of the acetyl group results in the luminescent product. The precursors are able to

cross the cellular membrane and be hydrolyzed in the cell.

The term “luminescence” refers to a "cold light", light from other sources of energy, which can
take place at normal and lower temperatures. In luminescence, some energy source kicks an
electron of an atom out of its "ground"” (lowest-energy) state into an "excited" (higher-energy)
state; then the electron gives back the energy in the form of light so it can fall back to its
"ground" state. There are several varieties of luminescence, each named according to what

the source of energy is, or what the trigger for the luminescence is.
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The assay is perfornmed sinply by growing the cells in
an appropriate container wwth a suitable culture
wore@oam239he cell may be a naturally occurri ngPCEEP200€001824

native cell, an established cell line, a comercially
avai |l abl e cell, a genetically nodified cell, etc. so
long as the cell is able to mai nt ai ned during the

assay and desirably growing in a culture nedium
Suitable cells for generating the subject assay _
The térmcfludrespenslearefers ds a lymiasscenoe tit (hoostinfeand as ag optical

phendiRlichvn 89ARELAL! 1y JRETRLI A Gk ool 8K ¥ Bh8n A e

ahd am 03| ve or
emissian ¢f amstmr b!gotbe wntarm‘ahgeirwayelehgth §ne energy ldiffesencedietween the

absorg(r?rgd gﬁliat{e%’é}hrgﬁ%nou i 8L %8 ag?ﬁ&g&ﬁarmlﬁoq{s ocfer“leéts U(sﬁ'%?y the absorbed

e conveni ent I ncl
photo@@SH, the URKKAD|et FHalge, andEKe, enViDEKlig ¢ ikEK2 GiSibleadahge, @it this depends

' t he I .
on thengy 02%0 etlﬂﬁ/ Cg]dvgt%?% sﬂg@/ Wet 8 Héﬂw‘ﬁé iﬁcgg%g%g.(%é{eg@énce is named
after thSther@lﬁlfﬂﬂ)ﬁtblﬁsmpomd ofeoaldoen Boerglet whichwoften eglibit<Cthigopphenomenon.

Si grra Aldrich Corp., Strat agene) The term "col ored
St " f in particular t cal cium sensitjve
FluoPE BT BeB A g aror eGP PeRted i & LRIPRAGT Aulyorescence
|mageby0h@brdgé?rrdtgdétek§ﬂoﬁeﬁétﬁﬂien¢l RARE Hd@ﬁorﬁélﬂdllmag]ﬂ@ PQ;‘te Rbader (FLIPR)
(ole§ia Boieess Sonfiebs 5" The PLEs s afelisoned g tiSigrbut screening

using theinegeas bt th@wemmamdm mdmp@r@waﬁbsngtegrmg@n@dd handling capable

lum nescenc exin cal ci um
ofsimyl AR UAPAS I8 S B TeUF & F VgL gl andigppid Khnele detecton
using arHrg@trRkérdoubleane aahafRScoupltd deRicBimaginglehmef.

entering the cells" neans that the precursors are able
to cross the cellular nmenbrane and be hydrol yzed in

An altbhﬁtw—‘eﬁ{d the ub& 6f eaiaumrmwtamw@m @feﬁjsbhﬁtrfeteééq%oblﬁ@%tem The
etc

eCI ic conditions o erat ure
aeqUG R YEIEI WSS 4T aPe Aot 2R ORER T G BCS I tF ppiRhc
chrom@Bhbre doRRAterSARE fdrinthgCPEsthbih gt ofEF@aé‘cﬁJoﬂh efd TdbiehRPggne that is
is added to the cells @ééqng%t he we known protocol s

known g8 peQHAINpARRI5AYPEN s FUMGYFiIngBies A wpPncalgim binding,

the apoaéq udrﬁﬁi‘értu&ﬂt?fja%ﬁ&m&hanﬁbg |t$I §@wf@ifma?lloﬁ o] J0I3 @Ha@éhﬁtc@ﬁﬁ)ﬂnatlon
is conventional and commer %@aval | abl e rea

causep CRgiepiesde tedePXdizrd i qoegggterr entO%s ohe ﬁé’é’g?@d’f ipfpe light
(466 NnAPTRBIPPBIGNCRA HeedddsaY with suitable instrumentation.

For reviews on the use of aequorin, see Créton et al., 1999, Microscopy Research and
Technique 46:390-397; Brini et al., 1995, J. Biol. Chem. 270:9896-9903; Knight & Knight, 1995,
Meth. Cell. Biol. 49:201-216. Also of interest may be U.S. Pat. No. 5,714,666 which describes

methods of measuring intracellular calcium in mammalian cells by the addition of

coelenterazine co-factors to mammalian cells that express apoaequorin.

“Inhibitors” are compounds that, e. g., bind to, partially or totally block activity, decrease,
prevent, delay activation, inactivate, desensitize, or down regulate the activity or expression of
sodium/calcium exchanger proteins, e. g., antagonists.

"Activators" are compounds that increase, open, activate, facilitate, enhance activation,
sensitize, agonize, or up regulate sodium/calcium exchanger activity. A prefered
sodium/calcium exchanger activator is ionomycin, an ionophore that comes from Streptomyces

conglobatus.
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A nunber of commercially available dyes fulfilling the
above requirenents are known. Fluorescent dyes for
wormononRsng Ca2+ are well known and descri bed PEI/ER1089/001824
in section 20.1- 20.4 of the Nblecular Probes cat al og,
9th edition. They usually ha¥
bi scar boxynet hyl am no groups ttached to a fluorescent
nucl eus such as fluoresceins, rhodam nes, coumarins,
am nophenyl i ndol es, and others. For the nost part t he
Inhibitopsraotivadiers aeremad atdisoalso inglude igenetisdllwandifed #ersiops@f e

sodlubﬂzgﬁ @&8%” f)rgw]r% é gér‘%}b%mﬁt Ststdasct (JEH} ggv@ﬂqﬂs'rﬁturally

UM nesce are unsu st tute
occurtihgard a\rréheztcérgamﬂrema,@bngtsoawms epbides gyctlhe)eph@eso nycleic acids,
. ar i , l.cein
snio, Bttse FRsub SRR Bl UGHEmJUSAR o FPIRE
the | um nescent product. The precursors are able to

The tgrhaﬁgﬁﬁgnf%rl tlé% uorﬁcggéégﬁrg é@s‘? ganfcﬁ J?&?(%rcaégrﬁ@%fiéﬁ etqt]ﬁ/alents
theredfidghtribeslangmolécuameitherematgrally cesirirfg @rsentpetic,whige ipratein,

ohgoqegﬁ? e ln%@ﬁo& nid' o @Lleaﬁa%/lia \éﬁgnot [j{ﬁ&ﬁg&&’&& pdl ucleot| e,

S0ne ene our ce’ Y60
ohgorﬂunleatldHnettmItocHe tested fagrtioeinapyacty m/\msdulaneeaogwn/salatm emhanger

actnvutéTC% é(nct @9% & gher u|8f‘§|o@>§£ hALGi tz{‘sgrﬁ{ Rgbfélaﬁxﬁtgg‘z‘i‘250961).

e ener or m O
The téshlcbmbamhd tam bet i th@fcmnlm:f a lbrary ef tesheomepaunds saxebragla combinatorial

rieti G ;
orra r\?ﬁgmfzep H §f$asrg uhra(t: § é & eslfbg@c'?ng ?acrlgarerbwﬁﬁ? rstzf\ﬁ g@ {] r%rﬂ%rétg?ol? in
moledulae biqlngynesme‘Miey BsSoRsdnd, dBBAN" ®47l166@3376)n'b&3t compeursistaye optionally
. l_um.nescence th und ti.C
kel HTHBRBRTIN 2 o coptsrEBpuldh BitclS eSpRlidst @merizaton
compaursds; plbbmnng)ﬁ:ompplhmiso addresgaipds sorhporinds] @&l atherdfinctional moieties.
Conv%ﬂﬁ%%lfyé,qg cb WLﬁft‘\t'ﬁg Wé'gg‘ %glﬁrgleg%?% gél;\%? teg% gc}/entlfymg a test
compeunets(caleds "lead emrup@amadv) \bitrastomdesmableaabpert;smraddtlyltyt keg.,
enharﬂcljkhsg? qrcggigw, i%ger#mg gar?ewlt?n ﬂ{ tﬂgllegql c{o@ﬁp@hg da W%ﬁ{aﬂn et Lbrgperty and
acﬂwtgl@p&mds voararit kemabgmadsh @neferablyt igh ahfrdu@tpmk sareshing {HD$) methods are

lLuorophore. Fluorescence is naned

emplog]eﬁgfar i éalﬁ:aﬁév‘éﬁ fluorite, conposed of cal cium

fluoride, which often exhibits this phenonenon.
saia (bR 3Ack ana e Coreatr G B allERfi self SEfEtlSt o e
culturp Ihﬁa‘dmm affercdtht eelts hm/eigns\lvm onthel may dehmesdrt dT thieetuiture medium prior
to thelcgﬁgiror\]f\gh &:S‘rtre(?ntls(re (ojgorls ceII blglogy John Wiley & Sons Inc, ISBN:
0471241059).
The cells may be grown to the appropriate number on the inhibitor, activator and/or test
compound or they may be placed on it and used without further growth. The cells may be
attached to the inhibitor, activator and/or test compound or, in those embodiments where the
cells are placed or grown in wells, the cells may be suspension cells that are suspended in the

fluid in the wells.

The term “control experiment” refers to different kinds of experiments that should be run
together. The skilled person will recognize that it is generally beneficial to run controls together

with the methods described herein.
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(Mol ecul ar Devices, Sunnyvale, Calif.). The FLIPR is
well suited to high throughput screening using the
woreiohotR3nf the present invention as it incor pPCHER209/001824

integrated |iquid handling capable of sinultaneously
pipetting to 96 or 384 wells _of a mcrotiter plate and

rapi d kinetic detection usinH?a argon | aser coupled to

a charge-coupl ed device imaging canera. An alternative

to the use of calciumindicator dyes is the use of the

For exaroplerit willsigsalyrhe Neipfublodave iarcosirstfenthesseay fos detefmining the activity

o 581 el 38 AEBE! Pl £ PO 88, LAl e o e
cells thpbare qused imthardsaoetcent thatthese celisarould ndtrexpresadhe sodium/calcium

excha%ﬁgpgfrihgres@\poaequori n has three cal cium binding sites
ard, “upon—cCal ci um bi ndi ng, the apoaequorin portion of

Furtheregue rii will cheallyds: heffulctomiaee aeontrol. forTthe sissdyafiogdetermining the activity

¢ . | . N .
oo HAU AR 0MRED SRS SIEARRGh YRR Pt e
compounds ara itesterhiottoe assay di ¢hadievedivadgainshcalaitha preferably are essentially

. i tion. Far. revi 0 e, us f ri
centigll 38 AR, P oo U450 0 B B B PR ol espress e
sodiurhémaining eechehg8O6F-iBierest.Bn this way itadan be @85 minkd tBatddompounds which

. Ch : -9903;, Kni ght ..&. Kni 1 N, .
are 0P o 365 asg ey SR ARG e heRpeobR g “elltpseatoium
exchaAger offloterest RiterGiedh thiough sbescundxpscta® hbodpedfic mechanism. One
oGy e PSBLLAARPe AL AOH R BTRPL bR Pl i o ot
of theaelUat exgegimesk pxperess thpGadigudcalcium”dxohariger of istereste
r. tota

compounds, that, .e. ,q.., .bind to.. partiall . | .
othergdBERS Rirtng ARy Hrfleminhd e GunBrot aslurlcdbint eRhaloer
responseatit the atigitiorl e osmpourel, wauld deverunetbe bassy witreuaadding & yest
complin Rt 0 oS P8} T B BB Qe BemBoun o
contralyacr ease, open, activate, facilitate, enhance

ctivation, sen
Otherg S

e HAHE RirkfyeBR o oy ghs R, el B by e assay of e
presesiidventiba ak @igum-temraatyfgehisaodfismamoﬂcdksummdmmgiers ofaterest and
omes. fro

. h hat. .
testing B33P SimpaUNTn T Perions B e AL Ger g ot et s
compourdistiie age gbhiedl driantadhistsawharetesiedirs thoke prior art methods.
Fudh%ﬁohggnggs:k@ég Ectﬁ)éc av%?igﬁqr,@healt E%Isrqgi[ea?%t?l? Y)perru%ls?aﬂlsétical analysis

by comparing the assay values to standard values.

The terms “agonist” and “antagonist” refer to receptor effector molecules that modulate signal
transduction via a receptor. Receptor effector molecules are capable of binding to the receptor,
though not necessarily at the binding site of the natural ligand. Receptor effectors can
modulate signal transduction when used alone, i.e. can be surrogate ligands, or can alter
signal transduction in the presence of the natural ligand, either to enhance or inhibit signaling
by the natural ligand. For exampie, "antagonists" are molecules that block or decrease the
signal transduction activity of receptor, e.g., they can competitively, noncompetitively, and/or
allosterically inhibit signal transduction from the receptor, whereas "agonists" potentiate,

induce or otherwise enhance the signal transduction activity of a receptor.



occurring and synthetic |igands, antagonists,
agoni sts, peptides, cyclic peptides, nucleic acids,
wa@niovhotdes, anti sense nol ecul es, ribozynes, SPEI/EP2009/001824

organi ¢ nol ecules and the |ike. The term "conpound” or
"test conpound" or "test cangjdate" or grammtica
equi val ents thereof describeS’ any nol ecul e, either
naturally occurring or synthetic, e. g., protein,
ol i gopeptide, small organic nol ecul e, polysacchari de,

The térmpidiseas @ associatedivitipalspdivol/ eitiund exchariggo alieree expraesion” refers to

t f '

atate LlromReafy) B0y Had WREEE AR e IR Bt o

i n nol ecul ar bi ol ogy, John Wley & Sons Inc, |SBN

For cogﬁ%fiéﬁge?sl}% }ol?rg;sg{]s%g%t%%%eu %rgd;‘?tﬂgﬂg%rﬁg%eg?s 6f é Q? a&%%{ t% provided
5 inkitspwherrttie wdlpesd é.u'bbm;:q maydte pesentdes racmxtmjtahlepmwdeirmas a

f liyer Pty ( f. I 0
cooleé’ Sﬂlﬁ ioRy ?ri |>;:e&|n eH1 léé%? Qlaiﬁ%@%y a?ﬂv%%r |n?1ﬂ§{tbr test
compoamp oaM&panrrmngodmdeajcMm ekethnger profens iedm. Qeallstmay be present as

e targeti ng conmpounds, rescue conpounds,

WODM%Fd%F%Eatlon compounds, stabilizing conpounds,

Said le'mhtfrpests &bh becueaqbesx adiiggnastit lot foediafooaing dileééd cavdietnyepathy,

t a c ities wth usefu

10 coronsry egrﬂtc%'see;és rrhg}'e Partbeeadlﬂ t%"?urf‘eble tifying a test

conpound (called a "l ead conpound") with sone

esirabl e ert r..a It
The (BT ey BED I <o B I R Ptior B A, gpscriing
the typicall rasulisrod thdf@qoessa:pecet yasedcteticlr sodiymichiciunoexchaageraassay, without
ounds ref.erably, high throughput screening (HTS)
I'm't'nﬁ&ﬁ% e °|f8 é 'I°8yed for such an analysis. Said
15 i nhibitor, activator and test conpound nay be added to
the cells by injection into the culture medium after
the cells have grown or they may be present in the
EXEMRUIFIQATIOEdi um prior to the cell growth (Current
protocols in cell biology, John Wley & Sons Inc,
| SBN: 0471241059). The cells may be grown to the
1. apssappradeeluneinber on the inhibitor, activator and/or
test conmpound or they may be placed on it and used
W thout further gromh. The cells may be attached to
Addny reafedtst or, activator and/or test conmpound or, in
t hose enbodi nents where the

20

The following chemical compositions are used as reagents for the assay:

Reagent Chemicals Remarks
3.5 mM CacCl, Probenecid is added on the day of use
133.8 mM NaCl from a freshly prepared 1 M solution in
Assay buffer 4.7 mM KCI 1 N NaOH.
1.25 mM MgCl,

0.01 % Pluronic F-127

10 mM Hepes/NaOH pH 7.5
5 mM Glucose

2.5 mM Probenecid

Assay buffer containing Fluo-4/AM is added from a
Dye loading buffer 2 uM Fluo-4/AM 1 mM stock solution in DMSO
0.1 % BSA




cells are placed or grown in wells, the cells may be
suspension cells that are suspended in the fluid in

WO b@wel2Bs. The term "control experinent” ref ePGI/ER2009/001824
di fferent kinds of experinents that should be run
together. The skilled person recogni ze that it is
generally beneficial to run lz%nntrols together with the
nmet hods descri bed herein. For exanple, it will usually
be hel pful to have a control for the assay for
det er m ni ng [tAssankdfievi ty of a sodi Uridoowbendseresdshdinger

CombdbndBledh T hel ebliscdpeuRy ef erably emmmhw
Identical to the cells that are use t he assay

except that [t$PESEEE"Ps woul d not eﬂ?FE§ QuioRen
sodi unt cal ci um exchanger of inter ectDMSZDrrt her mor e, it
—wHH—usuat-y 1 rave—a ¢ 15
assay for detgs‘rga Edﬂé} &{nnaﬁn‘i’rg tivity |o ‘?%h(oh%m Lé]ldrdﬁdcal cium
lonopbeespiigRr i n Q%%p%‘r‘ﬁse to the additifd®moF 1&™Monpound in
whi ch the comp@un@smasie tested in thecrsaawn@ the
i nvention agai nst cells that pr eferfbﬁjI are
essentially Jidentical to the cells|t are used in
t he assay ex|/dep) lophbpibor sdidise cel | s Wwoul d not express
t he sodi um caletumexchanger—ef—int er est I n thi S way
it can be determ ned that conpounds wh
Positjvg gpftiof puigrspyrigm assaydalierare real Iy é@@?ﬁS?@ 'F Reded
ef fects througuaveAsmdssarical ci um|exahargges of
i nterest ratlher than through sone Lg%pg&tsqm
non-speci ficf mechani sm One possi bijl % or suc
control cellls would be to use non-r i nant parent
celTs where the celIs of the actual éexperi ment express
t he sodi um cal ci um exchanger of interest. O her
controls for the assay for determning the activity of
sodi untf cal ci um exchanger in response to the addition
of a conpound would be to run the assay w t hout adding
a test conmpound (low control) and to run the assay
with a high concentration of test conpound (high
control). OQther types of controls would involve taking
Aiﬁﬂymfeﬁﬂéu"tehat are identified by the assay of the
present invention as agonists or antagoni sts of
sodi untf cal ci um exchangers of interest and testin

11t R4 hebnfpouhesxperinens. oals RERIsUSPRNdarkingrowh mgqiUmy{Nutrient Mixture
OE4eIHAR) @rﬁ/ﬂfdgrem k&YRruld)88EFCS, Biochrom, Berlin) without antibiotics and

seeded into 96-well black clear bottom plates (25000 cells/well in 100 pli).

2] Medium is discarded and subsequently 100 pl of dye loading buffer are added and

plates are incubated dark for 75 min at RT.

3] Dye loading buffer is removed by washing three times with 100 pl assay buffer. Buffer
is discarded

4] 80 pl from compound plates are added and plates are stored for 30 min at 16°C.

5] Plates are transferred into the FLIPR and assayed using the following protocol

(including 40 ul addition from ionophor plate):

11 FLIPR Experimental Setup Parameters

Exposure 0.5sec (at 1.2 W)
F-Stop F/2
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conmpounds are al so agoni sts or antagoni sts when tested
in those prior art nethods. Furthernore, one skilled

w0 poovhes2s9t woul d know that it al so desirabl e POI/EP2909/001824
statistical analysis by conparing the assay values to
standard val ues. The terns "ggoni st" and "antagonist"
refer to receptor effector ecul es that nodul ate
signal transduction via a receptor. Receptor effector
nol ecul es are capable of binding to the receptor,

t kitegh not necessarily at the bi'lnding site of the

raturat—tTgand.—Receptor effectors cam nodutate signar

hansdigripiPSetipen used alone, i.e. can be surrogate
i gands, or can alter signal transduction in the

[

I

qnsestmtaiasBasteld@nﬁamvbaloffl i gand, either to enhance or
i %détiéil Ejnifbirrdi'dpécjn'éﬂtic}ﬁ}'?f% hematurat— T gand.—For—exanpt T,
1 qII

ant agoni s are nmolecules that bl ock or decrease the

s Ngeriive Centrpt Boedtion Attivity of receptor, e.g., they

ahl1st eirscsddqugndenhi bit signal transduction fromthe
eceptor, whereas "agonists" potentiate, induce or

can conpetitively, nonconmpetitively, and/or
q
I
(

iritiat Bgrio8 enhance t h¢2$Pgnal transduction activity of

AIMRCEHInoT . The Term | doerasds associated with a

todium cal ecitum evechanhaer altered evnrecscion" refarc to
T T AT T A~} AT T T OO A3 A~ A T J L B4

T C/ACTTCC AN SARRA=A=g —C1

dFF’%Z‘E?JVFE%{?’%. onyopat 1§, coronary heart disease,

aAddyeiont a, heart fai lFape, etc. For conveni ence, the

[ A lheait Hl S + £ + |
,KH&J ébdbuu.bl aIIL,IC aII.J40J |I/§% CUITPUTTICTIt S Ul e dssdy
Eg provided in Kk tsb

\

I 7

migd Melupeesent as a réednstitutable powder or as a
CRRl €d sorution on i Cexoh M a buffer. The Kit may al so
i

:Sl | s exprimng a sodiunical ci um exchanger protein,
etBUSICe| | s may be present as Iyoplilized cells. Said

art

Kishtigllc 1parts can be UsgH 2835 giddigagnostic Kit for
% . i I " I I

di sease, arrhythma, heart failure, etc. The foll ow ng
figures and exanpl es shall describe the invention in
further details, describing the typical results of the
fl uorescence based cel lul ar sodi um cal ci um exchanger

DaAaPMalysis t hout |imting the scope of protection.
EXEMPLI FI CATI ON

Inhibitory Activity of Test Compounds in NCX Cells:

Calculation of inhibition:

Calculations are based on the statistics export. Raw data are converted to inhibition according

to:

sample — mean low control
% — INHIBITION = 100 x ( )

mean high control — mean low control

Mean high control is derived from the average difference of eight paired samples of 10 or 30
HM A000135933 with ionomycine. Mean low control is derived from ionomycine controls.

Compounds which increases the basal fluorescence higher than 1.3 fold are discarded.
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1. Assay procedure Assay reagents The foll ow ng
chem cal conpositions are used as reagents for the
w@s®was1a3say procedure ] 20-24 h before the exper/Ermn/01824

cells are suspended in growmh nmedium (Nutrient M xture
F12 (HAM Invitrogen, Karl srg%e, 5% FCS, Bi ochrom
Berlin) w thout antibiotics d seeded into 96-well
bl'ack cl ear bottom pl ates (25000 cells/well in 100
m). ] Mediumis discarded and subsequently 100 m of

2. dpssayedamglesuf f er are added and pl ates are incubated
dark for 75 mn at RT. ] Dye | oading buffer is renoved
by washing three times with 100 m assay buffer.

Resp8uos$é of theshighandrdedont®ds.n1 fr om conpound pl ates are
added and plates are stored for 30 mn at 16C |
Plates are transferred into the FLI PR and assayed

The typicah fudrbecenoe respionge pf tbedMgbi ar(d Inwlcodirolg after additaehdif 2i |dvh

lonon'Lyé:?\glé ?@%ﬁ%{l&oseaﬁ SE F(JSV% ﬁ& Imq\l\f&%ﬁgﬁ |vésﬁ§\g %antrol) calcium

enteriAg #leystlls aftahliobomgcige Addiltlm tsytramb pdréest ommfrthemedjs Affer bW seconds

the mﬁ%’ éaapl%rg% S éf%é Is% réegmbpgﬁ({do ﬂ%@%&c&,\?&*P R3d&t s {Ité%'escence

ata are conver
incredse aftahldootnyane addmomdu@ td an insea@Epe ©f eytosdin chioivnt ghighr cintrol, 30 uM
I BITION = 00 x ( nmean high control - nean | ow
A0001/§5|%):3 Mean high control is derived fromthe average
dlfference of eight paired sanples of 10 or 30

Tool substance: A000135933

The new NCX1 inhibitor AO00135933 was found in the first HTS screen. Figures 3, 4 and 5
show a typical dose dependent response of different concentrations of AO00135933.
A000135933 was a good NCX1 Inhibitor with a mean IC5, of 5.9 yM and since that time used
as tool substance in the assays. An ICs, of this compound is added on every plate as control.
The S/B ratio and the z” value for this example were very good. Together with the I1C5, of
A000135933 these parameters were used to indicate good assay performance for every plate:

1. S/B greater than two.
2.z’ value between 0.5 and 0.7.
3. 1Csp of the tool compound A000135933 has to be around the mean of 5.9 uM.

Tool substance: Assay example

An assay was performed with four compounds ICsgs in duplicate (Figure 6). The four
compounds are from the same compound class. One compound was a good NCX1 inhibitor
(A000135933), two compounds show moderate inhibition (A000136648, A000104243) and one
was not active in the concentration range (A000103746). This example indicates that the

assay is suitable so screen NCX1 inhibitors and to establish structure activity relationships.

Correlation with electrophysiology
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nmv A0O0O01 35933 with iononmycine. Mean | ow control is
derived fromiononycine controls. Conpounds which
w0 ppesRes t he basal fluorescence higher than RCBEPmWO®001824
are di scarded. 2. Assay exanpl es Response of the high
and | ow controls. The typi ca{7fl uor escence response of
the high and low controls after addition of 2 mM
| onomycine is shown in figure 2 and is as foll ow ng:
If the NCX1 is active (low control) cal ciumentering
The edmeparisohsofathe datarisiiyed feoraddiet fluatesesnce-fhasgsbrassay ovith a direct
e g f Qi | [ i
clect iyt ineiod NdBaiPs SURAZROBERNGIOH D1 Pes e (iRgimate the
perfoinemngs of thimasgayores cermelatidmefrtbesactwer vasy differantjashnigues is quite good
(Figurd ition due to an increase of cytosolic cal cium (high
control, 30 nmM A0001 35933). Tool substance: A0001
The IBHIBS Measuted/wilTX1e BHRFER ovasAlge! (3593834 Kelexteptrfar one compound
than tbg%hﬁﬂiﬁrioﬁ'lgdm&?r‘c‘)hetgg'ir{oli:ﬂegwlﬂﬁR?ésséy.and 5 show a
ypi cal dose dependent response of° di fferent
concentrations of A0001 35933. A0001 35933 was a good
NCX1 Inhibitor with a mean 1C50 O 5.9 mM and si nce
that tinme used as tool substance in the assays. An
DESQRIBUIY GMTHE E6@P@BERdD i s added on every plate as
control. The S/B ratio and the z ' value for this
exanpl e were very good. Together with the |1C50 of
FigurAd001 35933 t hese paraneters were used to indicate

o) AESoERRU R SRCRIRR BB dEahaNG 1, S,P orcater
(b) Antihe atidaequemeoi NCHEDEPIes8b@BDYHRESQHD N§& 2ar ound t he

af 5. : e An
B e B R e o

(Figure 6). The four conmpounds are fromthe sane
Fiqurs nmpound cl ass. One conmpound was a good NCX1 i nhi bitor
g e'( 0001 35933), two conpounds show noderate inhibition
Fluorgsa80ELsiGiHd 48the ALHOINCM RSl sdiled lamoenyains additioadbhiion f NCX1

. cent | a Al 3746) . This e I
(high %%gﬁo‘ég{b 1t @@Q{)ﬁf@g% @ags%eé h%)}q%acps toa f}uoresrg:e?cice ihfJ3sE due to an
increase of cytosolic calcium. Active NCX1 establish the initial calcium load after a few

seconds (low control, solid line).

Figure 3:

Raw data: Kinetic of the fluorescence changes after ionomycine addition for different
concentrations of A000135933. The sum of the fluorescence values from 50 to 90s were used
to calculate the percentage fluorescence changes in comparison to the controls. The results

are shown in figure 4.

Figure 4.

Assay statistic for a 96 well plate with high and low controls and different concentrations of
A000135933. Calculated signal to background ratio (S/B), z" and increase of the fluorescence
between 50 and 90 seconds of different concentrations of AO00135933 are listed (s.a. Figure
2). For this example the calculated IC5, of AO00135933 was 7.16 uM (mean ICsp: 5.9 uM).

Figure 5:



assay is suitable so screen NCX1 inhibitors and to
establish structure activity rel ati onshi ps.
w@eowaiase on wi th el ectrophysi ol ogyThe conpar i BOIER$009/001824

the data derived fromthe fluorescence-based assay

with a direct electrophysiolﬁgy met hod (longate ' s
SURFE2R technol ogy) is the best way to estinate the
performance of this assay. The correlation of these

two very different techniques is quite good (Figure

lllustration ofilee pericemiage Huoreecenge éntredserin chmPBURARL theregmpound

t.ar 9 . 0
conedENS o AT a3 PnE e Sl ooy EOTRERAI B b coluees
ICs0 oDAGUIRIFZIBONaCH . TBHEMKNGRIRFSF2. uwMs. 1: (a) Amino acid
sequence of NCX1 represented by SEQ ID NO 1. (b)
Am no acid sequence of NCX2 represented by SEQ I D NO
Figur@6: (¢) Ami no aci d sequence of NCX3 represented by SEQ

Fi o Fl uorescence signal of the
Raw qqpPiehelt B He B ononyci ne addition. Inhibition
of NCX1 (high control, 30 nM A0O001 35933, dashed |ine)
égads to a fluorescence increase due to an increase of
cytosolic calcium Active NCXL establish the initia
Correlaéibe betweeodioe BNCKd rfluardseenceauased §L{PR assaynwithothe esssitrophysiology
| 25| , - Ki i O f .
vased SORFER bty oSk S unlichRs  FrenktBp of KPR igasurea in
both casegent@ pMi ons of A0001 35933. The sum of the
fluorescence values from50 to 90s were used to
cal cul ate the percentage fluorescence changes in
conmparison to the controls. The results are shown in
figure 4. Figure 4: Assay statistic for a 96 well
plate with high and | ow controls and different
concentrations of

Figur
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A0001 35933. Cal cul ated signal to background ratio
(S/B), z ' and increase of the fluorescence between 50
wWQrWIAm28econds of different concentrati ons of PEDBRL09/001824
35933 are listed (s.a. Figure 2). For this exanple the
cal cul ated I C50 of A000135933, was 7.16 nM (nean | C50 :
5.9 mMM. Figure 5:1llustrati of the percentage
fl uorescence increase in conparison to the conmpound
concentration of A0O001 35933 and the corresponding fit
CLAIMSGrve. For this exanple the calculated 1C50 OF A0001
35933 was 7.16 mM (nean 1C50: 5.9 nM. Figure 6: Raw
d '  ELILPR.. Fi v Q0.
- bapass) B dRaprBThe A8y o 3 oD OB Lising
t ke wbedingephyexmesaig dasdumBgRF2 Rx¢teobanl ogy of one

c - cl L ahi 1] glﬁ%]a g?aiﬂa ed in
b@?ﬁﬁ ggg'@@ aﬁ%Sgﬁﬁéﬁ%eﬁg} Ji‘gg'l@ﬁ'é‘ say C}é@?a e e%ri ni ng
t b @tacting geltsf with 3 eodiumy caddiuwh enchanghnagizatocandr i si ng:
e\ p ] . . I . . .
o RO GG Hed 620 cBinde G KGEcEht Tinal from sai
det esatdrad sgbstangedoel IlLmirescerdIsignahprodiicedan aaaoniralexpefiment.
with a sodi um cal ci um exchanger activator; and h)
conparing the cal ci um nedi ated change in the
2. | Uhe mesayearcosdingtal cldimoimvdwrein thel sodian/salbisitragrcbangeras a NCX
. g C r . . .
proteh Sk ES0REIG RKILHI ERS TG0 ko RERK g fBhing
NCKXslo tHOK 2 AIGHXBINEXHaNgdX5.s a NCX protein of the
follow ng list: NCX1, NCX2, NCX3; or a NCKX protein of
the following list: NCKXL , NCKX2, NCKX3, NCKX4,
3. NTKXBss&. acEhedims®ajaimcic ovhereiy theosadliven/paltiymdrehengertisiea NCX
: U l.ci um ' NCX protein of the
protel %ﬂhgvr&é 'ﬁ%””ﬁ? Eﬁm "e"?&i‘q,&kﬁ“@,@mxs. 4. The assay
according to claims 1 to 3, wherein the sodiunical ci um

4. e)ﬁ:‘xg %an%/raécgro‘?r];g to claims 1 to 3, wherein the sodium/calcium exchanger is of

mammalian origin, preferably from rat, mouse, dog, bovine, pig, ape or human.

5. The assay according to claims 1 to 4, wherein the cells are selected from the group
consisting of: CHO, HEK, COS7 and JURKAT cells.

6. The assay according to claims 1 to 5, wherein said colored substance is added to the
cells as a dye precursor capable of entering the cells and being hydrolyzed to a dye, whereby

the dye complexes with calcium in said cells and provides a luminescent signal.

7. The assay according to claims 1 to 6, wherein said luminescent signal is fluorescence

and said monitoring step c) employs a FLIPR device.

8. The assay according to claim 6, wherein said dye precursor is an acetoxymethylester
derivate.
9. The assay according to claim 6, wherein said dye is the calcium sensitive fluorescence

dye fluo-4.
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manmal i an origin, preferably fromrat, nouse, dog,
bovi ne, pig, ape or human. 5. The assay according to
WeL@Inss239to 4, wherein the cells are sel ect edrET/BP20DNIEN1824
group consisting of: CHO HEK, COS7 and JURKAT cells.
6. The assay according to clgi'rrs 1to 5, wherein said
col ored substance is added t© the cells as a dye
precursor capable of entering the cells and being
hydrol yzed to a dye, whereby the dye conpl exes with
10. cdheiagsay accoeding adlaimsdnid Jombeiaiesaid spdinin/eadeiwmnexchanger activator
7. The assay according to claims 1 to 6,
's 'On%g&el n said | um nescent signal is fluorescence and
said nonitoring step c) enpl oys a FLI PR device. 8. The
a [
11. Z&g%@f gmccee:%)srsgg gggcﬁ}& Pé ltt?blgf er | v?q % tgatsaaﬁcﬂn&yﬁd%re&éﬂ(/r?fas an
agomdcmandagngnstofa:kcailwm@alcmmeemrnngal d dye is the cal cium
sensitive fluorescence dye fluo-4.10. The assay
according to clains 1 to 9, wherein said
12.  sddewfttesdssay Hcmdihgltrgelainm:t tov 80 for thesdiagnusisyafiadisekbe associated
Use. of, the ass ains 1 to 10 to test a
W'thas rqpuén/ﬁ%,mf’g're Cﬁ% qa/&%%ag%gﬁ e%s%h st or antagonist of a
SOdI um cal ci um exchanger 12. Use of the assay
agcording to, cl 10§ Qr I j .
13 AGse B b8efaPlur ahfad Soabah B G Shdhaiy ifresponse to he
additiarh bler eompoprdesEwisingl3.  An assay for determning the

di um
AL bl B st Pl S P Rt ot P g
ce I moedpgmlmgd auMoerfbcd&btemmnmgmmagﬂar caigium;
d bst
D riidttof sPRAHER sRRa Rl §fielsat g Bl hlelften tpated. prorto
conpeaaticlg witheae a:ons;muddp\edth 8 shaive/dateum lekgmrﬁ{d; aglivator; and
sodi um.ca

oS e ot (AeP PR e ey et R o Bai

nmedi @aiedd ebissigece to atlb@inesoemegnahnirodu@adh afdoatrolssapdriment.

14. The assay according to claim 13, wherein the sodium/calcium exchanger is a NCX
protein of the following list: NCX1, NCX2, NCX3; or a NCKX protein of the following list:
NCKX1, NCKX2, NCKX3, NCKX4, NCKX5.

15. The assay according to claim 13, wherein the sodium/calcium exchanger is a NCX
protein of the following list: NCX1, NCX2, NCX3.

16. The assay according to claims 13 and 15, wherein the sodium/calcium exchanger is of

mammalian origin, preferably from rat, mouse, dog, bovine, pig, ape or human.

17. The assay according to claims 13 to 16, wherein the cells are selected from the group
consisting of: CHO, HEK, COS7 and JURKAT cells.

18. The assay according to claims 13 to 17, wherein said colored substance is added to
the cells as a dye precursor capable of entering the cells and being hydrolyzed to a dye,

whereby the dye complexes with calcium in said cells and provides a luminescent signal.
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col ored substance to a | um nescent signal produced in
a control experinent. 14. The assay according to claim
waodmkesei n t he sodi unf cal ci um exchanger i s aP@IZEP2009/001824
protein of the following list: NCX1 , NCX2, NCX3; or a
NCKX protein of the foIIovvig%list: NCKX1 , NCKX2,
NCKX3, NCKX4, NCKX5. 15. The“assay according to claim
13, wherein the sodium cal ci um exchanger is a NCX
protein of the following list: NCX1 , NCX2, NCX3. 16.
19. Thbe assayacpoutingiioggims 18Itail fswhemrapid BMmingseeert signahis
[ [ X en .l (9 origin,
MuoreSCY Pl R NN B R SRREh el T PTER deBlel 9" D o
human. 17. The assay according to clains 13 to 16,

| > s Z .

20. ¢ Betnl Aofie AR VRS i O Rl o acggormetyester
derivaldhe assay according to clainms 13 to 17, wherein said

col ored substance is added to the cells as a dye

precursor capable of entering the cells and being
21. hyte abyayeatcodiray dyagimvit8e mbbiein baid dye isctbeshieiuas sensitive

| Ci [ aid cells and provides a | um nescent

ﬂumeéﬁﬁﬁgﬁgﬁgﬂo%he assay according to clains 13 to 18,

wherein said | um nescent signal is fluorescence and

saj.d_nonjtoriry t ) 0 . F Vi . .
22 1708 SR ARl s 3R Wi Bl LRl g p SBorumvcatcium
exchapgercantsgonists an acet oxynet hyl ester derivate. 2 1. The

assay according to claim 18, wherein said dye is the

cal cium sensitive fluorescence dye fluo-4. 22. The
23. a¥baypssaycancdidiy toalamaiiBio 23, wierinlkaidduelien/icalsmimdexchanger
adwa%ﬁQPPHnd &s a sodi uni cal ci um exchanger antagoni st. 23.

& 83%@¥ %ccording to clainms 13 to 22, wherein said

sodi unif cal ci um exchanger activator is iononycin. 24. A
kit .of rts conprising: a) lyophilized cells
e%ﬁ“i%‘pﬁﬁs 80'38%%)@11 cal ci um exchanger;

a) lyophilized cells expriming a sodium/calcium exchanger;

24.

b) a colored substance;
¢) a compound buffer; and

d) a colored substance buffer.

25. The kit of parts according to claim 24, wherein said colored substance is the calcium

sensitive fluorescence dye fluo-4.

26. The kit of parts according to claims 24 and 25, wherein the sodium/calcium exchanger
is a NCX protein of the following list: NCX1, NCX2, NCX3; or a NCKX protein of the following
list: NCKX1, NCKX2, NCKX3, NCKX4, NCKX5.

27. The kit of parts according to claims 24 to 26, wherein the sodium/calcium exchanger is

of mammalian origin, preferably from rat, mouse, dog, bovine, pig, ape or human.

28. Use of a kit of parts according to claims 24 to 27 to test a compound for activity as an

agonist or antagonist of a sodium/calcium exchanger.



b) a col ored substance; c) a conpound buffer; and d) a
col ored substance buffer. 25. The kit of parts
wW@ewonti2ey to claim 24, wherein said col ored SRPOFERI00%001824
is the calciumsensitive fluorescence dye fluo-4. 26.
The kit of parts according t%cd ainms 24 and 25,
wherei n the sodi unf cal ci um eXthanger is a NCX protein
of the following list: NCX1 , NCX2, NCX3; or a NCKX
protein of the following list: NCKXL , NCKX2, NCKX3,
29. NUeRef aMtiekBarteaccoTtiag kg ¢laipts dotd facibedinangsis of aldisease
associdled &,t@@ sodfifT/EI8uht Qr?g'r‘%?r@h%&y@s&éﬁhanger I's of
manmral i an ori gin, pre rom nouse, dog,
bovi ne, pig, ape or human. 28 Use of a kit of parts
according to clainms 24 to 27 to test a conpound for
activity as an agoni st or antagonist of a
sodi untf cal ci um exchanger. 29. Use of a kit of parts
according to clainms 24 to 27 for the diagnosis of a
di sease associated with a sodi um cal ci um exchanger
al tered expression.



