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1 2007/007 WO TI TLE OF THE | NVENTI ON 5
Fl uor escence- based assay for det ecting conpounds for
modul ating the sodi um cal cilum exchanger (NCX) in
"forward node" nodul ati ng conpounds FI ELD OF THE
INVENTI ON 10 The present invention relates to
2007/0d64Y@dm cal ci um exchangers (NCX) and net hods for
determining their activity. Mre specifically, the
invention relates to a fluorescence-based assay for
TITLE Q&tTath W}@WN'forV\ard node" nodul ati ng conmpounds. It
further refers to a kit of parts conprising ceIIs
exprimng NCX and the use of the kit of parts.

Fluore§sae-RRIINTSERY PHECIRENATTRQURID ¥ modpiagng Ff@rﬁsﬁtunr glcium

-exchan'ge{]gsl@)@ i GORIE ARtk oddbiilcompduhBis Di ol ogi cal

ranes being 20 nature's tool to realize this
principle. However, a |lipid bilayer - the structure
underlyi ng the cel | menbrane - is i mperm eable to
i ons_and conpounds whose transport is essenti al
FIELD PET%%MEW'@N al functions in cells and organi sns.
The answer to this paradox lies in the sem -

permeabl e nature of the cell nenbrane - sol utes that
The preﬁsvbmvem@w Friatep R SoRiWBICAls N BXChapg R ;‘JHG?Q anf 'b"?thOdS fOF

determ®RRahé&il §ctm&8%ﬁ8érﬁééﬁy Nfe inlBRSH rELARIB A uBFScah®-based
responsi bl e for the 25 generation and nai nt enance of

assay f%‘i’?t@?t'ﬁa Nt Jorvweang m%?a‘ﬁ‘éd@fitlﬂﬂﬁqm%ﬂgs lTHdherrgiessiora kit of
parts c@ﬁprls"ﬂ?}@mé"ekﬁlﬂﬁmgtl\l@( BSUMeake oPthedit@hphis)g mol ecul es
d the disposal of toxic and waste conpounds.
Therefore transporters are potential drug targets
that all ow direct influence on disease-related
r mal |t| es in this context. 30 The Sodi um Cal ci um

BACK%@?&? THg '%{HENWtant mechani sm for renovi ng Ca2+

fromdiverse cells. In heart, it extrudes Ca2+ that

has entered t hrough Cat’ channels toinitiate -
A basiceeiiemant f?rﬁ life 'aﬁrﬂmaament@rﬁaéee vl biglogical wgmpbraneg being

nature’ § t@bﬁt\é@é‘éiﬁe s BAREHIOVIAGHAIcRa FHi®BIRSES- ths sBullure under!vrnc the
lustrated in Hobai, JA & O Roufke, B (2004) per

caell i “'Tcr'mi’aﬁ\r; |imv&§ff’|gam@|tkulglsrm Eq‘@ a%glfmﬁdqwsfiﬁ féﬁii"@‘POl { is essential
sustain Qﬁaﬁrfrﬁ!ﬁﬁs&g |'nQ,@|!s hﬁ@H@%thﬁ‘ﬁhéjgN@& R SRAFREIKNRS in the semi-

i nhi bitin escribed in 35 | wanot o,

permeatple naturg|of g\em,m)ergbrgge gec%uf@ﬁ éhat hayerig crgssghe membrangare
transpoh@d b%c.fe&ﬁ&ﬁse% pr&bﬁetrr%ewaﬁ%dméré ér@@éwngeretfhr fe

four Na' for every Ca2+ that noves In the opposite
generatignasgimansaene. of ionsgiadientsy thel upiake s Ry EEBISoE dENSpPRSBRfs
metabolitBs, Th& &lidtakMor 8ignaiing heiR0Eds dnd BYRIBLal of toxic and waste

compounds. Therefore, transporters are potential drug targets that allow direct influence on

£
18

disease-related abnormalities in this context.

The Sodium/Calcium exchanger is an important mechanism for removing Ca® from diverse
cells. In heart, it extrudes Ca®" that has entered through Ca®* channels to initiate contraction,
while Na"enters the heart cell. lts 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. described in
lwamoto, T. et al. (2004) J. Biol. Chem., 279, 7544-7553. The Na'/Ca* exchanger
electrogenically transports three to four Na® for every Ca® that moves in the opposite
direction as e.g. shown by electrophysiological means in Hinata, M. et al. (2002) J. Physiol. |
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545, 453-461. The NCX is able to maintain the
cytoplasm ¢ Ca2+ concentration ([Ca2+] in) three to
four orders of nmagnitude be&l ow the extracel |l ul ar Ca2+
concentration ([Ca2+] out). Nevertheless, the
direction of net Ca2+ transport depends on the ”e
545, 4%3-4&1. The NG is@blegioddaietain the cyiRplasmg Gail conreotiatioaniCa™ in)
R e e e e S S T
Neverthelges; thet dieectien efaret Car dranspent derengs @ndhe elgeireihggiical gradient of
Na'. Slﬁ]@lrtgl%tou 3Ry lﬁtaé@cb{\/ee@éﬁsgg*ﬂ%oggfs%% Bben 9 é]g%'sh:ﬁgor Na* and Ca?*
scientiftic an econom ortunities.
transiogaiieds, andznkyllo pt @videnge éa\@r%theflattam t target class in
terms of drug-discovery technologies. 10 It is of
considerable interest to identify conpounds that
Transppdenslase en emergied taagat familywitl enormeus aplesatial byffaning swemiiic and
e t
econor B B P e e Rl R R P gt B o
of drugtdigaowveyly tedhwolegiesof patch cl anp experinents. In these
experiments, cells nust be evaluated individually and
in sequence by highly skilled 15 operators, by
Itis of epmaigierabiryintanest éaldentitncemppends thetroedulaty shewriel activity, for
examplgelg'})f)l@aﬁné g‘ﬁ éﬁwr&%ﬁlﬁan(ﬁgﬁﬂﬁ@ﬁmgfthé m:vé‘t%ﬁmé%ﬁl%luﬂz channels.

enti al or a lcation o oun
One staﬁdaétmethod t@da@a@@thwqhém gpreefi gateh ¢lamp @p(p%rrmems NCX,

In thes® @xﬂ%?ﬁeﬁ"@ 8 MO 4 a'téB |q8ﬁgldiﬁ§l§téddQH Ls@cﬁué?l@@ 'bk/ |h%rh)9 skilled

e wWas |nvest|gate di scl
operataigrtiyrigeasnieng E@@a@wrgrcéggntms theycelivpain ﬁm@nn F&’s‘»ﬁ@@e to

changelof h%Srﬁ@mE-E:nE Sten'f_iélfﬁﬁﬂor ﬁca%@ﬁ% tfe'sf:cé%uHHé CrikeGirfe B of
exc anger I'b ker eaOEgo on e ventricular

Sea0408 ginew speciEninhilitonpNEX; @@3\6@@“% peientis) in geaieaptricular papillary
muscle‘ﬁ%@t \!!eggﬁﬁéd qH Blsalos&? Hy E%Eédﬂhﬁmfg @@r‘ES@%nBVeSQZOb@%

our na arnmaco and experi nment al
Mumchtqmé?@@ r 2856 (Jille: Effqqt: of A4geqifiyso AalcEm pxphanger blocker

‘Sea04d0rm'| b ieh |cﬁ]ér°§dt§0ﬁ ﬁ%fen%%quggdi&e& éctf\ﬁtg rPdog ventricular muscle

uor op henoxV] - 5- et hokyani' | ne]j
and Pd@(«ﬁ&%ﬁ%@ﬁja%b! ﬁef-%%lﬁfoﬁl hdoyre 2f phararalRge pnd RKDREMENtal

therape%ﬁcé V@S 1 STHES 7. %bﬁ‘gﬂ@é‘ Ehfﬁﬂfo?ﬁb%‘ﬁfe‘df%E@lOﬂ@@ 23%61(2 5

technique to quantify ion fluxes in giant o
Dlﬂuoromhanylmh%inﬂea@xyi@#tbﬁwn@ﬁ%lrﬁéﬁg@edmﬁlsthﬁﬁaftdiqglhéﬂ ICa®"
exchané'éla m)des (Tong Mock Kang & Donald W

erran Nature; Vol. 427, 5 February 2004; Title:
It was smwm ysing an RRssiactive alsaedechniaueiorquanty ieniusss in giant
patchesS ﬁfég?f@@ﬂ.ac R /B%e‘s&cﬁé rIHEE mlﬁtiplé/‘{?éﬁsﬁgﬁ%édés?%g Mook

rmative, are very ti consum n

Kang &:mm@tdan Hlilgernan; erﬁr Yelghplitd %ﬁéﬁgm 200#; Tdterpliintestransport
modes 5{}{:}% I@zﬁ%&a'e%ﬁﬁ?igbﬁn channel activity. Various
ni ques bee

tec ave evel oped as alternatives to
standard net hods of el ectrophysi ol ogy. - For exanpl e,

These %@gh@gﬁt’s' Yfiid Cﬁﬂé ARSI ARCaRERE Mﬁ@@oﬁébﬂiﬁ@g&ﬁh {2‘@ égﬁptable

_ ek 0s a radi oactive tracer
to high-tneighipat a$aaxs tofr cphv@oumﬁ that mbthdatecaidium ipprthaonel @ctlwty

Various techniques have been developed as alternatives o standard methods of
electrophysiology. For example, radioactive flux assays have been used in which cells are
exposed with a radioactive tracer (e.g., “Ca) and the flux of the radio-labled Ca is monitored.

~ Cells loaded with the tracer are exposed to compounds and those compounds that either

enhance or diminish the efflux of the tracer are identified as possible activators or inhibitors
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Cells loaded with the tracer are exposed to conpounds
and those conpounds that either enhance or di mnish
the efflux of the tracer aBe identified as possible
acti-vators or inhibitors 3 of ion channels in the

cell's' menbranes. A specific exanple is enclosed in
of ion chanpels Avibe kelishmendiranesph sepgimprnplnisdinsiasag in T. Kuramochi et

al.; Blog"b%mcsé fA¥dicihal &@Qﬁ@ry,g’@?@f@@%@ﬁg -5056 el'l’[l@S%ﬂ"l%&ssana%ﬂ'ucture_

truct ur e- aCtIVIt rel ationsh Ip enogg di ne
acthftycrelﬁtwahw Oéghmmpyrldﬂm dsrivates aéfnowi én@éi@ir% alseﬁi'uiﬁ*rcaicmm

exchar%gp W@gﬁ 6@%&3@&%@1@8 hWReRsn ﬁiaﬁ@éh %Qcm?@é?ééhwty is

er activi t IS ITE&SU{ usi n%
measuseairl@mge&mqlem@g ‘@S@@S tméce@?m'@twm gt $an ugfakejpipe sarcolemmal

ves;cle%{i}&ﬁé%eiéﬁm“é@,b@ﬁ%uﬁﬂ@’“ba H&sh@h@yp being determ ned

asuring radioactivity. Miny radioactive
ion-transporter assays have limted sensitivity and

Many rﬁﬁsgl&ﬂ@ fickh- t'r ggﬁércés%ﬁ% héi%tiﬁ'n&ld%'ehilbi'Vlt};'é?‘ud%bfd@ﬁﬁsuﬁiment

e cost af et I'ssues associated ' wit
date qualityi tmctdntl@a @@ﬁ@é?ﬁﬂﬁgﬁaf% issbehaAvIoeiglpdayitn 1ﬁa rr%r#“é%cﬂt'%a%reenmg

technoﬁpgg%’dh@dlgéf}%@ﬁﬂﬁgkéﬁ adeRdd AsplicApNg the above cited
i scovery technol ogi es, the use of radioactive
flux assays to identify conmpounds that nodul ate the

Among’%ﬁé bBbJe)/cn% dP@d%&W@Hﬁ cehiiighid thd ﬁs@ﬁ?@érb@c&ﬁe Sx h&ys to

] _ osest prior "art our invention as it is a
|dent|fyt@mn¢pqqp‘ethahmgﬂqﬂ§1¢ tae aptivity @5% shatnalsangien fransporters is the

closest d#i%%l‘t td ¢ r%nﬂ@ﬁ §é R'lsea %ﬁh’&@é i?fwﬁl&h b RdHt '@;bﬁxﬁburﬂycan be

moni tori ng 2+ fromthe cel

identifi eﬁbampqswﬁea%ator ﬁémh@aprdatmpwtmag hp/ux &f C@asfé%rn é'ﬂﬁ eele-
The mdhh Is6L& - e @on@@ﬁ\%céésg% H[‘)%sédl 591 ﬁ‘%qjlﬁ" LW Wetechhg iHeNimited

transporters of about mol ecul es per secgnd
turnover oh g itansrerierarekalaus 4 to ﬂ%mﬁi%tl'eii BFY SAFARREIROUITIR times less

than mB&odH &8nAkksi ng fromthe state of the art ther ef ore

Is to identify a robust assay with a 20 very good
The prafiss atisiog fromdhe staepithg @§t§h¢r6for% Sdh IctenF'ty@grﬁau%t basay with a
very go%@ ISBRENIVEY =A8 @s@!”u@fés!; 'fcﬂf%d?f thm&hplﬁ%@#éeﬁfrﬂra%dtdﬂaﬁhn@ﬂof NCX

he sol ufi on of | em i’s provided by
modul a;br&é*@wﬂi hbe ﬁ@lpts@n 5 fB@JI\MMEPiWG‘F wmléep‘ Wé’r\ﬁrpﬁﬁﬁ'ztsnm@m
subject-matter of the present invention refers to an
assay for determning the activity of NCX protein
wherein: a) cells expressing NCX are provided; b) a

SUMM&RV@@?HE‘!R@ERW@N‘C or determning intracellular
calciumis provided; 30 c) cells are contacted wth

a NCX activity activator; and d) the cal ci um nedi at ed

One suﬁﬂepﬁﬁﬁéﬁbfﬁﬁbepﬂegghtnﬁ%ﬂﬁm re?érg R&bn hEQy fgﬁdi&eﬁrﬂhlﬁé &L activity of

substance is conpared to a | um nescent signal
NCX protedtiwber@inin a control experinent.

a) cells expressing NCX are provided,;

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

c) cells are contacted with a NCX activity activator; and

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

experiment.

Another subject-matter of the present invention refers to an assay for determining the activity
of NCX protein in response to the addition of a compound wherein: '

a) cells expriming NCX are provided;



10

15

20

25

30

35

35 Anot her subject-matter of the present invention
refers to an assay for determning the activity of
NCX protein in response to4he addition of a conpound
wherein: a) cells exprimng NCX are provided; 4 b) a
col ored substance for determ ning intracell ul ar

cal &l ihwqlered suRstansg; forcdetersriniag fitecelBiar salcin Riprpviged:;

CONPPURMs M @hBlchdSAtHa E&hb&d’é}a%er@ﬁ%id Eé?l@th%de been treated,
prior to treating with said mpound, w t

act i viRngr iclsajing ¥ith Sa'ﬁd3°H)P°HH‘é Vwﬁr NG %ﬂtygaceuator and

chapggeané Baikibm dwéﬁlét@@%ﬁ@r'iﬁe :ﬁ'tﬁé‘%’mrrﬁds@@ﬁt%ﬁjn@l f‘r?c.% @kRGolored
substance i s corrpare to a | um nescent S1 g

pr odu@&EstRRCHS CemPaEsd © @)!'rb@ﬂeﬁ%ﬁﬂt signaf F@%ﬁ#@?ﬁl‘“ a epdrol
NCX preQF,g,r,rﬁeM_sed was of mammalian origin, and in
particul ar of human origin. The NCX protei nis
sel ected from NCX1, NCX2, NCX3, NCX4, NCX5, NCX6
In cené?ﬁld{r%r N@%}S?otem 1Qek BaPBf fafihalian Nﬁéﬂa arhpﬁ%aﬁlw{aia bf human origin.

n general, the cells used In the assa

The NGk éﬁ%@iﬂ 5 yRlested fom Whé‘% N N(-‘d% B0, @Er%ﬁra;ﬂdlqr HCX7,

in pam@tﬁlSﬁQCX'in NER? Qnd%ﬂﬁ@k@ed enbodi nent, the cells are
manmal i an cells. In a nore preferred enbodi nent, the
cells are CHO (CCL-61), HEK (CCL-1573), COSs7

In gen&%e%ﬁé—hse&ﬁ RS QY &%Wsér@ﬂveﬂ@ﬁodan%' de?rved ﬂfom any

particular, the NCX activity activator used
eukary@tgsqgar@jemt k‘eﬂ Fﬂ'ﬁﬁeéré’ﬁtemm‘?moﬁel@ﬂs @TSW?W“ %ﬂs I'H ggnore
preferréH &fn%drﬁr@n? OISR CHERICTLCO! OHER (ea:rz%aep eOSy @Hledss1)

the cell's as a dye precursor capable of entering

andkwéHBKAEKPBLaﬁ@Obeﬁhg hydrol yzed to a dye wher eby t he
dye conplexes with calciumin said cells and

des_a |l um nescent signal. Further said dye

In Par“‘ﬁi-r“%fc U}GS'S@X Eaivity et ysedpn 91%?33&6 et bR PFP@PHVP\%T“@P is

ionomy@@l | vate and said dye can be preferably the cal cium
sensitive fluorescence dye fluo-4. In a nore

preferred enbodi nent, said |umnescent signal 25 is

In a préfé#@d @%@&ﬁ%mﬁ%drds@iré}emnbéteﬁwe RI6H t e ENS BY S dye precursor
LI PR device. The jnvention pertains further to the

""abfejgg eplering t%g@&e ard BeiRg inyARYYZse e Bedys Whesgbygihe dye complexes

with caRRIP ALY ESils ARt prilitids 8%urdife 3@ sighalOFuditr @8R yetprétursor can
NCX. I n another -preferred enbodi nent, the invention-

be prefggablyapm @C?@xﬁﬂ%thb!ﬂ%tebfjeﬁwt%@é‘gysa&% dyR 2 SR ISTBETDY ie calcium

sensrtrvteqruorék%eﬁ’éeagﬂoﬁjoszl Gh M3k PlefRRLorASSMER! 88ld WirhiRestent signal
NCX al t ered ‘expression. The inventi on pertains

is fluorgsgeRgraAnd 2RI MENEOTEY skeR EXeBRIRYE @ SRR deVige: | yophi | i zed
cells exprimng NCX protein; b) a colored substance;

The invention pertains further to the use of an assay as mentioned before fo test a
compound for aclivity as an agonist or antagonist of NCX. In another preferred embodiment,
the invention pertains fro the use of an assay as mentioned before for the diagnosis of a

disease associated with a NCX altered expression.

The invention pertains further to a kit of parts com'prising:
a) lyophilized cells expriming NCX protein;
b} a colored substance;
¢) a compound buffer; and
d} a colored substance buffer.
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35 ¢) a conpound buffer; and d) a col ored substance
buffer. 5 1In a preferred enbodi mrent of the kit of
parts of the present invention, said colored
substance is the calciumsensitive fluorescence dye
fluo-4. In another preferred enbodi ment, the NCX
In a prefeged embodimgnipidhe kit aparts of e ;@fﬁsgﬁtpﬂveam isaid colored substance
s the &R Je"t': tggr"dsﬂve CPILO!'%%%%&%%!UB ﬁcyg&d}@ﬁ EPéertrgd meéd[ment the NCX
proteingisgf ias Ntmammailapamglncah@m macicular 5 Nasen afgin o1fhe|\ld§(é protein is
seiecte'dr?rcﬁ%‘ RERG! Nﬁf(g "QEXS dNﬁ OdERE rNCXi Qﬁd/brnN@Rt? IR 'ﬁarttcular NCX1,
tains further to't use of a of parts
NCX2 ﬁ@dﬁ@r NG¥3 Ibenether pr@fen*r@@terwodtr@@rfiound for act|V| ty as
an agoni st or antagoni st of NCX. In another preferred
enbodi nent, the invention pertains to the use of a
The inventiorpperteans forther tahe Uemelt kikdfeads B mentienat] kejoredp teshp

compoly 5oL FeS B RpTE KB Blr S AR e ryipdimen

the invatiientpertains isbaysecé p&itof parimapmenianed defdie fas the diagnosis of a
is measured. Assay is
dlseasgé%gﬁé%andgg?%% usﬁgést%e{rm for biological assay
and is a type of in vitro experinment. Assays are
typically conducted to neasure the effects of a
~substance on a livin organi sm Assays may be
DETAllffaA PESARIFEICH Ofultfe INVENVIEN t hey are essential in
the devel opnent of new drugs. 20 The subject assay
prow des a broad dynam c range so that the activity
The terpt “agsayCrefpisde aiproeagire Wheige RipReTeef.a JyAtapapt okiedt & measured.

Assay &%%rﬂﬁ%ﬁﬂbo%mbﬁw <R tORKRP b%\@iéaﬁg’is% %n& ?spéé Hpe of in vitro

fective assay “for screeni ng pro Il
experimanirARsar 8ol Wita/lyconductpd to F@@%’(ﬁ% ﬂ@seﬁeﬁ@tof a substance on a living

orgams?r? %b%\%qﬁéé ¥e gﬂ‘élﬁétﬂ%tor q%hmatﬂ%dtr@% &Rnlidith ﬂ%tde\ééibfément of

r ot 25 The term protein'
new driygs. cont ext of the present invention shall rrean any

The su%@@t #36ay Brﬁﬁd%é §tbn?§d adﬁ%n&@}elnewsa %Me@?&vﬂfwﬁ@wmem can

rotelns either alon€ or in Conbination with each

be detegmined: InNeiiculanteprepX FiveNtiu makgp@vailaixg rapidygffective assay
for scre%ﬁﬂ@%\'nalplrdf liRg BASHRA Ry Midkive ggﬁ%om/ tRAt %ﬁcéﬂ@'lrﬁ@ract

aci d sequences__correspon 0 respectively
with an@mgdutgter\me aglivilgrda MCXierotginand SEQ | D NO 3. Such ch
protein could be derived fromany vertebrate and in

particular mammalian species (e.g. do hor se,
The teroNGaeprotain & "NEXT in eomterief the @mﬁept iNYg] @@@hall mean any one of .

the list @ﬂh?ﬁﬂle Ing NTHIRA e%hansélhﬁ‘é@ S eTilﬂg%ﬁl% 60 c8mBfation with each

romti ssue probes such vertebrate

other: N§pXt M @fab NEPX33 B INE e NarbuNeet’ur ed by means of
Especxéll?%?éf@n‘r@@ﬁrte MR QGER2LnaRE REXB! WHitHPAmMInG 2R RqbiSnhces

correspond,
respectively, to SEQ ID NO: 1, SEQ ID NO: 2 and SEQ ID NO: 3.

Such NCX protein 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 NCX could be isolated from tissue probes of such vertebrate organisms or
could be manufactured by means of recombinant biological materlal that is able to express

the NCX proteln
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the NCX protein. 6 The term"NCX protein” refers to
pol ypepti des, pol ynorphic variants, nutants, and
i nt er speci es honol ogues th& have an am no acid
sequence that has greater than about 80% ani no acid
sequence identity, 85% 90% preferably 91% 92%

The tei@‘BWC&n%teig'3%9!’981’/@0*3/[:@?)0}9899 golymorpdRyasentgr esteats, an no

mterspé@ég h?@QIH tq'%g% ahgaGm% g%ﬁr %%%c@‘ﬂ%ﬁ h%s QI‘Ee%'té?rt‘héﬂc about

80% arampmldaaﬁquncet idendity, 857n §0%c Ptere b & be 92%n 86%«384%3/95% 96%,

o7e, RSO B G5Bt ABBAR] SR BROLRLARY o) By Bibaidy of
least apaiit @6i w.jﬂoﬁa%cws ondRp, PRMOre aminecividsi 19 agangien @pidcsequence
: c

encoddd AR RO S oo R Bl SRR QIR 2 s
IDNO:Bi ol ogi'cal material is any biological material that

was produced, has been changed or nodified by nmeans

of reconbinant techniques well known to a person
The tergkibidiegicsl matdrial”ameansemy maielia wonigining ganehicieformation and

capabi%_ﬁ?f@??ﬁiﬁﬁlgé '%%Pcf\la e?&r%%rog&lc aﬁtdeéiUlk%Eail\éﬁ %%@brﬂﬁmant
biological matatiabig aNy disldgicabmatestal tiat wesemn@%d has beagmanged or
modifi eécb% rMeans of %@oqﬂ#&?tec&(ﬁ?@&%@ﬁ kr?dvm‘tb%@s &d%gtzui a3,

ression e car c sarcol enmal
exchanger.). The human hb+/C32+ exchanger NCX1 has-

The fol@ﬁiﬁﬁ‘; r%}egé]%@ % %S%gﬁﬁlé’s e cﬁﬁ;g@%f %rg gulgerC%%tr&emé‘:ﬁfé canine

~ Na'/Cafiixsbanger NSDGasgpegndlonst by Meak PAaet ar(Sskneh 25A(#98A): 562-5,

T

Ca2+ e@l!zamec)lihg humgp Na*/Gaf] @xchgﬁﬁﬁr@m*ohaweqn@m bgaomuro, 1., et
al. (Pro@xtqg‘tﬁ%ﬁa 38 WV 8@?1%5?6@547@ ﬁg‘i’dhtlgsﬂﬁﬁgctﬁgﬁclomng and

uman car di exchanger

charactryization 2t thexumengeardine i /et axebanger sRNA) BYd by Kofgii, Ret al.
(Am. J. ghgssbr] 268} @éthIQ%Ngi%z) 2@?,_(4%%1241974% 9r1t|e19%ressT6r¥ béthe Na-Ca

X2 1SO m of the plasm mbr ane

excba"gg'(:m)jwe(g@z.ssgs@ Btk ysingTihe caned mgmﬁ@@gdlmwggphanger)
The hur@%ﬁa@%zﬁﬁ:ﬂaﬁﬁg\@(?ﬂaﬁﬂ diondd é[ thZ e"f‘lal_ Jzﬁ diXhem.

24914-21. 199 . doning
269(26 511 7434-8i 194hRitersFloaing 1A theddBX2 iseiasman @*@r plammembrme Na(+)-

Ca2+ e&f‘[)&?,pﬁ o e(;‘%?ﬂa{?éﬁh%]&gﬁz’ s\ Kexamshren cﬂn@@%g I\f?dbll DA. et. al.

298: 1-7, 2002 Title:
(J. Biol m@m@?ﬁfﬂ%l_w%—?geﬁ%% dfle ﬁ-‘@mn%@@éh%@@m@lan Nar/Ca?

exchana@r f\l@@(egtﬁ?gwq{la éﬁ %&&{Qr@&b NéQB FB€ bbé&f BBned dby Gabellini, N.

ein" are use
et. al. (Gm%r@ﬁah@e%&ﬂZyTﬁlerEhehhtﬁraam @L@ﬁAﬁ @enfaa@%ﬂwﬁﬁueﬁpemflc

NaVCaa'%xERa@%glgo? The terms apply to amno acid
I C one or nore anmno acid residue is

an artificial chemcal mnetic of a corresponding

The ter&@t‘ﬁélgﬁ#%p\ﬁd Elﬂé Neh AEHAGin G} %se@%t@ﬁ:hén%bhﬁuerem to refer to

r I'ng am no aC|
a polymer of amino ac:d reS|dues 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 NCX protein” refers to the mechanism of removing intracellular Ca®
from a cell. In heaft,'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.
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natural ly occurring am no acid polyner. 35 The term
"activity of NCX protein"” refers to the nechani sm of
renoving intracellular Ca2¥ froma cell. In heart,
it extrudes Ca2+ that has entered through Ca2'
channels to initiate contraction, while Natente

ilustrateddn Hebit J& & @'Royrke. B @PROEFHPErtiQPiv AR sty J¥He% 48, - 653-664.
TherefgﬂeSREﬁanEl%cé ](:QI qu S?rl)__gx k'd@@élbeéoeébnhﬁbum%'mbm?@ the ch as e.qg.
T

ert I N nvest |
descritgian bamoto The ek &@%rﬁpu?éeemt 1 74D i e

excha Ygllelgtgﬁ% Wﬁ}g’%ﬂ‘s m?é@{c; ﬂoUngé*hf%r é\@;{y @ﬁz*Qhﬁ ‘moves in the

escr

OPPOSIG‘FBWWQWG g?ﬁwmmectméywogleﬂzneaném Hﬁ‘ﬁ&blM etal. (2002) J.
Physzo?lsﬁgtJS&W' ?ﬁé NExtis 2BRAS rrﬁa?nthWtﬁ@cﬁQpl&sQHlE ¥ cdnEntration

noves I n opposite dlrectlon as

([Ca™] e,n)@hreg i pidees efonagsinge b@'pwgb% extraselifar Ga7 ppnsgpsation
([Ca*] ilggt)glg?\grthelﬁegg G<a dnﬂechoﬁ’ B.Vﬁétcéaz* §%poﬂ%§5§r§iﬂs onlth€ eletfochemical

to neintain the cytoplasmc Ca

- gradierd oh blen Sinaultapaous prshgorisepytive tiansrort Gogelt navs ransuggested for

Na* an t? focfdrvatdg bﬁ?ktd’f a¢Rbhad RUorSthelatt&OTRE REMVAY bPRCX
out Neverthel ess, the direction of net Ca2

proteintig dﬂ@ﬁ@if’@d E)éﬁ‘@ﬁﬁ@”r@dh@ ﬁ@h@w@éﬂw@ﬁweﬁresu@naapm sigfable
colorec{:& a@b&%ﬁw %tﬁqg;cﬁmsecut ive transport nodels
eens tedfor 10 Na' and Ca 2+
: translocatlons and a bul k of evidence favors the
The terPlcbd ex T&%.r@qﬂcw .tevergfto NGK Rprs&hG tHeSex‘éﬁéﬂjeﬁnof‘iﬁfér@ét
nmeasuri ng thé enhanced | um nescence resulting froma
endogengusly ol eecomdingneerllsubst ance conpl exi ng with cal ci um
The terfil§eddifiimartelheh GG SlcRieeXe. § eloay éellt 8r ﬁi.ﬁ:llelléacxd proteln or

dmpresm ng the exchanger of interest end oaﬁnous y
vector, gidigatesoihal thasell cecleis acihreteinar veeel ﬁﬁ$ F\%ﬁ’ﬁ mogiifies by the

mtrodué‘tﬁﬁtcbf‘éﬂ HeferbBE&tiERGSeic Seid Br prdtéin dr B! ditera8bn BHE h8hve nucleic acid
protein, or vector, indicates that the cell

or profmcqréhait theeal, is geriesi e A oplee modifﬁssﬂb@ef?f RIRINPIE ggoppbinant

cells exlp&ss denbE BRUEH R (QRindawilii Beta000 ontEdrehifar@Fiofhn @f the cell or
protein or the alteration of a native nucleic acid

expresgppatpyeiesps thab re; plaerWisfeRRNaNNal e PERss oS dINCPORTPAESSEF oF Not

expres$tR ARfli hitgsl prejs:arl\‘tsinvefrﬁbn %@fﬂgélly FR&S f@béll@'ﬂﬁat%@v& Bédrs
express genes that are not found within the native

transfegtﬁg with awglgisiacishtaauenean Hat encade BIGX ppteinsxpr ess nat i ve
The as%’]@%eﬁ&%ed%ﬁrﬁpl?t@edrﬁwlﬁs th"’é’EélFs 'Whllu )ﬁp@réﬁr” A8 $68tainENERS a

eXpressed or no expr essed al t he present
suitabl fisr MRIUThTES cgh rr@auqeya fﬁ@ﬂ@i”% Oﬁ%lrfcm ¢e§ £ Falvergl can

establidhe8 %glt hr‘i@%ﬁoﬁﬁﬁ&%aﬂ Etbuﬁld%' &@liCa @@ﬂléﬂ’ c§t ﬁé?ﬁcélthétb so Iong as

enco proteins. The assay Is ormed sinp el/"
the cellds amprh@b@ mlr&@ne@ dPWQaWeﬁE?bEﬁ‘q Gasrably SR In P medium.
25 suitable culture nedium The cell nmay be a

naturally occurring cell, a native.cell, an
Suitable seligfpr adneating|the ubject agsavinslipe PEIkRL/OlEsayash|o8 higher |

ukaryd?\icQ%ﬂgésE% éIK( rﬂ?ﬂh’f iigdl ceR! Proi@ g&geﬁﬁclh@&aﬁﬁnegﬁh@e and gram

mai nt ai ned I ng the assa

: pOSttlved@gamiamsyT@Qﬂiw rq\gll uwaﬂyeamamr@akﬁém ?nSUCEQﬁPHWﬁE cells, mouse

cells, rdt %leLs; rd;]g{egg %Q@é@{c@@s teh:ﬁ C%ﬁ?kf%@%r&%&ﬁi’ tol JeCdddEnient include
CHO, COS? JURKAT, HelLa, HEKs, MDCK and HEK293 cells. -

Celis may be prepared with the well known methods (Current profocols in cell biclogy, John
Wiley & Sons Inc, ISBN: 0471241059} or may be bought (Invitrogen Corp., Sigma-Aldrich

Corp., Stratagene).
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30 eukaryotic cells, especially manmalian cells.
Prokaryotes include gram negati ve and gram positive
organi sns. The cells will @&sually be manmalian cells,
such as human cells, nouse cells, rat cells, Chinese
hanster cells, etc. Cells that are found to be ,
The tego iepiaree pebstanse Lers CHRMIEEE T 2 PARKIAT sensdivg flupeggence dye.

The d%%%&%&%ﬁ l{%‘j‘f’?@%‘ b& &f‘g%{%{&%rm rﬁﬁ?‘fffecboWH kibnd &8he

s 1 n cel
assay, peplgcyeste sanabig of gytpdno ke Seissandibat ip @BNoly@adf inageiutprly to

the Iu es@@bft (%? thsl?ﬁd (alnagrcw (ﬁ&f@hiﬁ%@d lumth &R n &l Qﬁdnctfbmpiexmg
term "col ored substance
with calcu;fr@ rEhe %tgauafe dmsan tq be aussapithie i Rusiialysis brintracellular
hydmi{?legor escence dye. The dye precursor is characterized
t being | um nescent under the conditions of the
The teras‘@apable@f enjedry Getcells” cegais|teatdhe pigceisprsgre Abledecrags the
t
ceilulaﬂﬂ%nh%?% éaJHtﬁ b%?(ﬁ;}ﬂc O)}ﬁég lﬁjnnfh@ C%ﬁ% %ly})ér g)\/;alaﬁcﬂe)furtsgrnerjr’é%g érae cells under
specifi¢ eoriditiose ehe'd, tsrfmractlmpetéx phlgrsihaicells atgdiffaremhspgeds or does not
e susceptible to hydrol ysi s by
enter tﬁé&eq'%?gﬁ%%p%ﬁé ga?jdr %ngs es. The term "capabl e of
The colorecesubstprchds @Céfleldéo theecells using the well kievsupretecsls dearent
I RSy e
protoc Bl SRS Soff ol B dob e, T 228D o ers the
The usg @f & solgratesubstapee iSfQO@V%@mﬁltarﬁg@'T@'ﬂefﬁﬁ"Y awalpbledeagents
(Inwtroﬁér? Corfg)‘ﬁse\kéll égjr‘:‘eaﬁ@rlnt%; §gﬁﬁesqié‘df iR rl%at%@@%ﬂsbeqseg 0es
enter th under specifi ¢ conditions.
A numbr @f eentneeaiplly dysilabicdyasdulfitiog ther abovh eequirementsaArs newre

Sons Inc, |SBN 04712410
20.4 ofTir@M@ ulgf Pepbesica wameghﬁsuwﬂw BavS @ﬁdms and
corto RIS B AR, & ade iR SenunCRetus
rhodamirasd coqmawwamu@ph@myllam rop Athers ipgitheampat R@yidae compounds
are 3,6{9}1’6)%/' dubkfGteh %nl"ﬁ@ﬁé@e WHeRR iR S BRIcBIr<BF &e‘?ﬁ@‘ﬁ%uos are substituted

) rescent dyes f nmoni t ori ng Ca2+ are wel | known
and in A durdieseranbere thay aéet wnqubptifuled cUperly Sere ar%ﬁeaofdfneé%gmups

protecti'}{e |tﬁé’?f'\éﬂ0lsp ARPESIL akal Bgexa?ﬁﬁle oelibd/Q rFurﬂYQ)’ca‘l’e%‘:’r%rb%n etc

bi s- carboxy et % am no groups attached't

Hydroivrs:suzfrﬂé% aealy! omeuR r@ﬁ@“Ssluéme BlifgsgaRidsedichslhe Pfecursors are able to
cross tﬁeh%ilﬁfﬁ'r H%?nbr&ﬁ&'gﬁcf b& Bydr8) ?&é&?’ﬂhﬁé‘)ﬁéll ndol es, and
ers. For the nost part the conpounds 20 are
3, 6-di oxy substituted xant henes, where in the _
The terpr"dnminemencﬁ’erefex&ytogir moptlight"elight ot atoercpurces of Energhavhich

: F:uoregg%H %,}ée@mﬁﬁfaheg @a& a(r%n RAdwn BROLSSPbEd tmdéial .h sectton 20.1-

_can takéhf)ﬁgc@eiﬁgﬂﬁal%%‘nﬁﬁv@eg?f%r%%a{mééj Bt L{rr'i Hés%gﬂceU%Hﬁ%l eHg%gﬁrce

€ aCEel OXYITE rotec eno
kicks ameledgon Sban atbmomﬁm&@fgourﬁl" ﬂo@ﬁat-em)azlﬂe inteaéire Gxpited”

(hig her%%gfg{}g sf%hemﬂheerg%g rnfec}/rgh glvg% bgﬁlﬁth@%‘?\%@rlg grfégfegﬁ &F @(ﬂt go it can
fall back to it<fgrend! bmte é’lhlecd ane seearial wemetlaa df lomirepdersiey essh named

accorditng o \(r:vﬁétl the source of energy is, or what the trigger for the !uminespence is.

The term “fluorescence” refers to a Iurhin_escence that is mostly found as an optical
phenomenon in cold bodies, in which the molecular absorption of a photon triggers fhe
emission of another photon with a longer wavelength. The energy difference between the
absorbed and emitted photons ends up as molecular vibrations or heat. Usually the

absorbed photon is in the ultraviolet range, and the emitted light is in the visible range, but



10

15

20

25

30

35

25 The term "l um nescence" refers to a "cold light",

light fromother sources of energy, which can take

pl ace at normal and | ower t9enperatures. In

| um nescence, sone energy source ki cks an el ectron

of an atomout of its "ground" (|owest-energy) state
this depends carthe eRedrbange cupis Wto@@seﬁ*g‘ygf the gardiculp reere.
Fluore@eﬁﬁé rs%rrgsld ﬁ% wb%‘?ﬂ@&ﬁé% Bsé GRYum 9uor|de9mnch often

I't can toIts state. There are

eXhlblt!Smwwnovwf\D@tl es of lum nescence each naned 30

according to what the source of energy is, or what

cer 5 A i LSRRy A o s
imagemOst pyeférmecdktadioannsipienals the RlenmmeatininiagingdPldte Reader
(FLIPF{))Wlalggularl [?%v“%?escguﬁ@%a@b?ﬁfé%@hﬁﬁﬁﬂﬁ?@bﬂ‘w%d 8 h%‘i‘n%:%ﬂghput

enTssion’ o photon W th
screeningnging thamethexdg bhiheTitesam evgpticdi #sfienearper at%tlmeelratetd‘ﬂEIWd

. ab . .
ranar {238, SHYSILALS PO 430 VIE 5 TRt s i
kinetic detettom uding agigoh ddser anged Hmlcftam estipladetividegimeging cemera.

the visible range, but 9 this depends on the
absor bance curve and Stokes shift of the particular
An altefriztive Gpthe wee of &iciomdsdieatordyes inthirede af theraegherimsystanal The
secuor{ ARGk Bot PTRSTSHe oy BRI it R 16
chromophdrecatednntetyase famirigea cenalkinatid ofiapbaegubiniand netienterszine that
. |
s ko 4 SR g TR rec QR BB S i
binding( Fiel dpRpeqIineodticar of Bequ@rﬁsqhaﬁlemljﬁ/@dr@m@w)m fThjs cliahge in
c_onforn%tloﬁ%a%:ﬁes‘”@eﬁ@?e&%iﬁ? tc% ﬁe BligBed MOUEMHE rami, @}%ﬁ 88d a photon
using € nethods o resent |nvent|on as
of blue iliglutd{ A nap.ddisi prtodgr carehie tiefqgtued with an@ablm@stwpamiahorof
[ t t 8
For revﬁem tﬁ?%&%’%{ ac%c@'oﬂﬁ déée'@reg)% (I%@ Qigé Igléct‘@éé;%)ﬁ% ﬁ@:ﬁ%mh and
Technlwegéﬁﬁﬂ?(h@%? Ba:mugtl abgl 1995, ai Bmhrcg@nc SipPaes-8eag; Keight & nght
1995, l\g&ﬁgbﬂ%afoﬁd“ﬂﬁc%@g %%dﬁ;kgac}ftn%{gf dF ot 9.4, %t ;&gﬁ usgﬁzl 666 which
describsy stedimds T meaawamlntrm@y@r ealcrnml«emammal@ﬁ celiebythetasidiiion of
coelent@%%ﬁ\%%ﬁf'ébfars t%&ﬂmgllé}péel!tsq}flétI%r%?rJeE;QQ;BHHe Grin. .
ore coelenteéerazine a conbi nation of
"Inhlbtt@'pbéiecqwa’tors‘? ank rrmhlla;mséowcmobfhmleotudg akd eatypeaptide
r
sequen%gg gl%uds%p] tcaqqgre(g Lé%&\éd'{%xpa@hfb%ﬁ rg'%acﬁl(!)églgg dh&odr??drg% Olt?érlitﬁiéd usmg
cell- basmfd aiaeqymfl NCX halgesiedtide amdrrfdypmattdecaequanﬂes change in
“ nf or C S _.C t e (Prde
o G878 IR AR 22 B0 RERRY 8P o B R ecrge
prevent( 463y aofvatidii laaqﬁhaﬂeodemmtlbe. cm@owu regilate the anfivibadyl expression
reviews on the use of aequorin,
of NCXSpESte g%%aér{té’g&ms':@lggg M croscopy Research and
"Activafbexfané gerepd6id3 H0at39Fcadsr bpen,ectiwite, fadld@ts, erhanBe ettivation,

sensnhz&efxgonlz%7§[ 8§ ?Fg;u%giﬁlfiggﬂo hri (a)gflc\)lwlﬁg Feé%cflch(gagcavatﬁf %h
ionomyBlat an Noopttoré 1Bt 666 eetioohStreptomyces conglobatus.

Inhibitors, activators, or modulators also include genetically modified versions of NCX
proteins, e. g., versions with altered activity, as well as naturally occurring and synthetic
ligands, antagonists, agonists, peptides, cyclic peptides, nucleic acids, antibodies, antisense

molecules, ribozymes, small organic molecules and the like.
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descri bes nethods of neasuring intracellular calcium
in mamal i an cells by the addition of coel enterazine
co-factors to manmal i an celd s that express
apoaequorin. "Inhibitors", "activators", and
"nmodul at ors" of NCX polynucleotide and pol ypepti de

The tersegoeporsd” ar &estswthpoond afr diest eandlisiaie/ o 'gﬁag)matical equivalents

thereoﬁ%@&ﬂﬁ%%gmo? cg;g;ggll%@rt QQ& PH’ng%lr %grﬂﬁ‘%t ? SHotefd
oligopeptidey pepadlm@rmerqalenwespowsamha@ldeolm faityeacish pplynuieotide,
ollgonuth%?'ﬁde Stc. g{a bekféﬁgd fo? theoﬁptablgj ﬂo@%[ét@f\@)& é/c’np f@ﬁrrent

activati
protocqlm!acltlwlewfaf bi@ie@ye rdglnr_t Wzley &dyongdnm I%@LW&W@S@%) The test
compog'ﬁc{ %a\é'noﬁné’ tg?lée %}rﬁg)? Iﬁ@lgr?ag){ oﬁgst'&%xcp%ﬁ%g 'sgéh ?fa c8mbinatorial or
randorﬁized_rlbm thzt pervidesct SUﬁM@t refngeidf !dtvatseiy (@urrent peptocols in
molecu%éyo\éo&yt g‘lghr? Vggf / @@@@H 5 el\?quﬁggéﬁgﬁg T%Qt & ﬁg}gu%?are
optionaily lirkedo a,fusion pantrephéoige tarlgatng:m;sound@,rre&ues}@ﬂmwa@s

e SPELREAD ST O 8 485 BRI g v

functional otéEties, C@wegtaqnaue.mwmi‘@mal entifiesevithdisebd propesties a&e

generatdd Hg r@@htzﬂﬁ}y’% s Xorﬂ?&.wd ébé]%ld?*%a%y%}ﬁjh& \AJI’[P gg@g%eswab!e

ant-agoni agoni's

propertp achaivity. ac ldgnhmmgmiw@s creating yefirds Gfahﬁiﬂaé@@rr@@und and
[

evaluat@ﬁgﬁ%éﬁgm%gﬂaoun\@{(%@fﬁbg? U2 tla‘;ﬁggbr‘ﬁg @g@ Hé?e,rgiblg%gﬁl@iroughput
screenipg (T Yamethods a@r@mmevdo‘ar swawaéfﬂ% t her eof

descri bes any nol ecule, either naturally occurring or

synthetic, e. g., protein, oligopeptide, small
Said inhibitparadivatol sndifest cropaunddenabe aeded tp ;thejceﬂs &y tinjection dnto the

I [

culture Pﬁ%d?ﬁf{ﬁgﬁ%gﬁ% gﬁs ha% grod ?rltﬁg)tr k%i bejﬁ;&sﬁn% ind %%Lilifr@% FRdium
prior to hreoted gybwthi (ﬁ»urrenfemﬂoaqois i e3lidugiogy drhn Wﬂieasf& prsdng 'SBN
047124L|ﬁ§9 | SBN: 0471250961). The test conpound can be | n

t formof a library of test conmpounds, such as
The cellsonay browmndp teg aparapristernemstel obinariyhibiipatachyaon @’é&oféest

ffi [ .

compmﬁH th %frﬂé% B@?&%e@%a gﬁxﬁw%g }%/lté@éi gﬁ@ﬁglr I%;Pév%oﬁ%l &lis thay be
attachedwmgaolgelk)r actseystor sodfpoleatromRaand gstin §19sE legnborimasds waere the
cells aré gfaﬁécﬂ BP%rB% dﬁ' ﬁfeir!rse ‘r?[?ez g?lll’s gﬁ]@é tg@n%%él}%aﬁeﬁg%’lgql Iazr<|5 %g&é‘ﬁded in
the flutd:lorifrrﬂ)wmtts addr essabl e conmpounds, and ot her

functional noieties. Conventionally, new chem cal

entities with useful properties are generated by
The terindeortticl gipegiment gefers tongiderant Kindd ¢fesperimentathat should be run

b

togethef Gf'ﬁ@%tﬁmgd %e}@oh i %%?? rqg%sh{af‘@ rlsg ﬁ%@%ﬁ{% c%‘{l é@%%w c%éh{eréfls
togetherwdkﬂtrmnptblodddem@edéewllmat| ng the property and

activity of those variant conpounds. Preferably, high

t hroughput 15 screening (HTS) nethods are enpl oyed
For exafnpie, $tueilh uswrallg el hegrifig to Baveda icahirdiferdhe assayifurateterminioy the

activity BFQEXC@S'{B%H %hﬁ@}ythg %el?sdﬁg%réfgratbﬂﬁesggﬁt‘aﬁy ménh&il ?tﬂh Bils that
are used in the assay except that these cells would not express the NCX protein of interest.
Furthermore, it will usually be helpful to have a control for the assay for determining the
activity of NCX protein in response to the addition of a compound in which the compounds
are tested in the assay of the invention against cells that preferably are essentially identical
to the cells that are used in the assay except that these cells wouid not express the NCX
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culture medium after the cells have grown or they nmay
be present in the culture medium prior to the cell
growth (Current protocols fth cell biology, John WIey
& Sons Inc, ISBN. 20 0471241059). The cells may be
grown to the appropriate nunber on the inhibitor,
protelmfvnter&sb in thisoray it carsbe delgrpioech thap o prupdraiahiearp ideptitied by
f $ H@ryth
the as%{_}} drk el r g hi?%‘ﬁﬁ%‘(?’lte?]rreg?f}é% S t@?%%}f{hegiﬂt I"Vbl;btteolﬂ_ ngﬁafésl,t at an
througe 6096 un@wn@p’tedu nentIRsSEc Mmesbeanisnse ppsiality fos SU@fbpcwﬁrol cells
Id BS B MeARGeLEmBRaM brdht Weld viherk RS &8k IoB iEREnRe t
Wou*dsusplgﬁ?%onegéqqﬁ M%atr are suseprended in 25 thee)f(aeﬂlmden
expresp the NeX\peotein of THerefer m "control experinent" refers to
Other (gdnftrt)%rfgﬂheg §H§/5fopfl?’t@?ﬁm&h el 'écilvﬁ)f'@\‘t NEX gl-ﬂtgn kﬂ’?r@%?&hse to the

?e her e skilled pe son W Il recogni ze
addition of geprapeyndwidd beite rtm the gssayrvithont adding a fasgearneqund (low

t
conrlf ] 1 AR SHE it BFRHEBILs 0 o) i)
Other typesagf cooirolg midrfnmlvﬂgtakn@ coappindstthalgire jgertifindiyeiha apsay of
the prevg@mqmehh&r g@g{qﬁq.aé%raﬁ@ &{@QWN ﬁ%ﬁ&ﬂelr@'&f )htérgﬁ%'d%’étlng

Int assa excet t hat

those qopwedndssin|te wethagsmbtheedrior ad i erder Ncs;@nﬁmbtf@t HﬂoéfP compounds
are als?I Bh&Ri&S bor ant’ég?ﬁ %‘tgrvm%rn%sté& mVYh%ée Hrgﬂ%'rt' MetRSadrel pful to

ave a contr he assa¥ termning the 35
Furtherarevaneyskiipd Ookemroved s knew thed j gisedlesinhle o raa@tamstmf analysis

by conPhrify HRTREHILING WA RFdgaGamOUnds_ are tested in

he "assay I nvention against cells that
preferabl y are essentially identical to the cells

The teﬁ‘r{%a"a%@rﬂﬁ an'c?%n'tébotrlﬂ:? réfes Wre@éﬁtﬁlpéﬁécﬁtmcﬁm th& rh&dutate

not express t .-pro ein of Interest. In
signal trafisguetion via a Eeepiss. Fa@xe@ﬁqmeﬁ@@m MalecerprAFISbRIT Binding to the

receptd?rtﬁob&?ﬁgt'n%b%aﬁy/ atttﬁbeb;ﬁéaﬁ t@Bﬁhé CETRRY ngzw traeesptor effectors

ell‘ effects t rotelno I Nt er est
can modylatfesignal Fansduction m%ea e G'ﬁé@( p@e@@ub%wcgg&lﬂqanés or can

alter s@T%‘F ﬂ@ﬁﬁcﬁ:ﬁﬁorﬂﬂ?h@&%%bﬁéé biithle hQHra? WS B 8 eRRIrcE or inhibit

to use non-reconbi nant parent cells where

sngnahm tb@ |"a§r%ﬁ gemb Fae exgmrlexgetacagists” sreeeafe!ﬁ@égs Rk bIRgtsor
decrea&’@,r %%'[dhapﬂ‘raﬁs‘ahétr Sedctiviey mécép%ﬁ £9, ihéﬂantdb%&%ﬁ\%‘}’y for

eermnlngjit eact|V|t of protein I n response
I

noncompgtitivaly, ang ﬁl'@ﬁﬁefdﬁm'ﬁ'f@@ﬂfrﬁdﬂmﬂtr%ﬁﬁwgl%@‘rqf%thﬂfﬁC?FI’f%r whereas
"agoms@ n%t%hﬁﬁﬁcégxdbtﬂgw@sé &HanBO RO {rhw ucﬁ&f‘éd’a@:‘t@ ofa

to run the assay wth a high concentration of
receptqrest conpound (high control). Oher types of
controls would invol ve taking conpounds that are
identified by the assay of 10 the present invention -
The tergis"diggash atsociofedamiting bl seltered exprsssinm refprdo ¢flated

cardiorﬁ'o))f?)b?ﬁgséor&‘i‘ﬁy h8aft dRGasd I%%?thﬁ%ﬁ%ﬁﬁ%ﬂu’ré‘ gkdie met hods

prior art in order confirmthat those
conmpounds are al so agoni sts or antagoni sts when

For corhBRibREk, ik LG8 sBbsiBhcdbid SRENQponents of the assay may be ‘
provided in kits, where the colored substance may be present as a reconstitutable powder or
as a cooled solution on ice, in a buffer. The kit may also include buffer, activator, inhibitfor,
test compound, cells expriming NCX protein, etc.. Cells may be present as Iyoplilized'cells.
Said kit of parts can be used as a diagnostic kit for diagnosing ditated cardiomyopathy,

coronary heart disease, arrhythmia, heart failure, etc.



Furthernore, one skilled in the art would know t hat
it also desirable to run statistical analysis by
conmparing the assay val uesi2o standard val ues. 15 The
ternms "agoni st and "antagonist" refer to receptor
effector nol ecul es that nodul ate signal transduction

The follivangfigures pdexanRies ghalirdestiledhe invapliando figtheadetails, describing

£ bindi ) -
the typ?c%PraeQLI?s &ﬁ@%@bq%#%”%‘? Rél 1 cé'liﬁl‘é?ﬂb? atsﬁge)h ﬁ\gltggulr]fmlting the scope of

necessaril g site o ura

proteclidngand. Receptor effectors can nodul ate signal
transducti on when used alone, i.e. can be surrogate
I i gands, or can 20 alter signal transduction in the

presence of the natural ligand, either to enhance or
EXEMH‘IH@A‘I‘!ONSi gnaling by the natural Iigand. For
exXxanple,” "antagoni sts" are nol ecul es that bl ock or
decrease the signal transduction activity of
they can conpetitively,

10

1. rfs%%gkgéﬁcﬁrg "

nonco vely, and/or allosterically inhibit
-signal transduction fromthe receptor, whereas

" j " fpotentiate, induce or otherw se enhance

L1 tﬁ%gﬂ'getﬁgfn ransduction activity of a 25 receptor.

The term "di sease associated with a NCX altered

The fol@fé@’éﬁ?a%n‘ﬁﬁzgl cBi%Eggiﬁor]isoargiJséﬁ

i T

arrhythm a
figures an
further de
the fluore

at h
1oai PSR GHRH et ¢ 1
05 ewb@ptese shal | descri

L pllESRCD N9 the

cence based _cellul ar

limting t
Dye loading Bﬁ&ay P
fol |l owi ng
for the as

hassgk bifter eentaiRipdt ect i on
F paRGeAMO 1. 1. Assay

CQ?W g% conposi tions 3
say:” agent Cheni cal g

ary heart disease, arr

etc. 30 For convenience, the col ored substance and
' gther—conporent f—the—assay may 4 ovided—n
Reag_e'?(tits. wher acﬁ%%ﬁ%lgl ored substance nay be present as a

reconstituf @b SaGller or as a qduPkededds@ddesipndie day of use

ice, ina 3%3::83;&!\/1 Ndtg kit may al SQrdMﬂrééﬁPpbiﬂ)Erfeﬂﬁ,M solution in

activator,{iphi or, test conpdgu S exprimng
Assay pr ot ei n?'ggl“gk&] Cells may be pr@gg’ﬁ@ﬁ‘as .

| yoplilizepteginMsMgClbai d kit of parts can be used as

a di agnost | ggkid Bl psnidt-agnosi ng dil at ed

cardi onyop 35 corgnary heart| di sease,

2 The foll ow ng
be the invention in -
typical results of

Flup-4Add ipmadoed eonmP ON
T iRRGRIBk Solttide in DMSO
re used as reagents
Remarks 3.5 nM

CaCl2 Prob
Compound buffer

eAwey buffes added on t he
Various compound '

concentrations

dzampofindgsee added
from a 10 mM

stock solution in
DMSO

lonophor solution

Assay buffer containing
0.3 % BSA
6 UM lonomycin

lonomycin is added
from a 10 mM
stock solution in
DMSO

Positive control buffers

low) lonophor solution

high) Assay buffer
15-45 yM A000135933

AQ00135933 is added
from a 10 mM
stock solution in

DMSC
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1.2.

1

21

3]

4]
o]

- renove

133.8 MM NaCl froma freshly prepared 1 Msolution in
Assay buffer 4.7 MM KC | N NaCH. 1.25 mM MgCl2 0.01
% Pluronic F-127 10 nM Hepts/NaCH pH 7.5 5 niM .

G ucose 2.5 mM Probeneci d Assay buffer containing
Fluo-4/ AMis added froma Dye |oading buffer 2 pM
Psgay progedureny st ock sol ution in DVMSO 0.1 % BSA
Assay buffer Conpounds are added Conpound buffer

Var i ous conﬁound froma 10 nM concentrations stock
28t34kh befoierihORBE IR Lellp afer wisperieddn aravgh mssiim duirient
'I\ﬁxtlﬁfédle’ﬁz (HAMDGR] ige?P'K‘éFlérﬂﬂe Q503 F%%Bﬁﬁcﬁwo%ma@nﬂa@)m%&

onomycl n 'stock™ solution in ow) | onop

@@ti@@ﬁlc@ram@@e@ed/@t%%we%biaﬁlmzleérr tzom@ﬁgw?teﬁwomﬁl?ﬂw" in 100

001 35933 is added 15-45 pM A000135933 froma 10

stock solution in DWVSO 13 1.2. Assay procedure
Medign Eqdigcapdsdans subseqyapdy il A HEof dyelqagingrharfigragedded and
| xture F12 (HAM
I %&%%%@H%gﬁéﬁﬁ% h@%tF%SM Bi ochrom Berlin)
Ryeteagingebuliiet isipmoVed by washieg fsee fimeswiie 10R 1 asspy bxffer.
@uﬁéﬁs*&%ﬁ:&@%pl ates (25000 cells/well in 100 pI) 2]

rumis discarded and subsequently 100 pl of
Beadifrey comppEnd platescare @ddethend piptes 6 slped; fﬁ'i:%ﬁbﬁ't*’b@i 16°C.

GRS érgrtg:z?‘éfe%ﬁ b tr%TFLlﬁh d%easlsgﬁéa' gQHE ESibwing protocol

hree tines assay
bneipdipg 40 pl addlt;on om ionophor plate)

| 1.1 FLIPR Experimental Setup Parameters

Exposure 0.5 sec(at 1.2 W)
F-Stop : , | Fr2
Filter 1

1.1.1 Graph Sectup

Subtract Bias Based on Sample: off

Spatial Uniformity Correction: off

Negative Control Correction: off

1.1.2 First Sequence

Initial Period : 2 sec

Initial Count 100 frames

Add After Frame 5

Add Height - 704 .

Add Speed 40 pl/sec

Add Volume 1 40l

Mix ‘ 1x40 yi

Statistics

Statistic 1 sum 25-45 (bias off}
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10 Buffer is discarded 4] 80 pl from conmpound pl ates

are added and plates are stored for 30 mn at 16C.

5] Plates are transferred i4éto the FLI PR and assayed

using the follow ng protocol (including 40 pl

addi tion fromionophor plate): 1.1 FLIPR Experi nental
1.3. Sstapnplysisret ers Exposure 0.5 sec (at 1.2 W F-Stop

FI2 Filter 1 1.1.1 Gaph Setup Subtract Bias Based

on Sanple: off Spatial Uniformty Correction: off
Inhibitovg dativity of TesttGaptpatods edCy¥Gellsf f 1. 1.2 First

Sequence Initial Period 2 sec Initial Count 100

frames Add After Frame 5 Add Height 70 pi Add Speed
Calculatpngff inkénitionAdd Vol ume 40 pl M x 1x40 pl Statistics

Statistic 1 sum 25-45 (bias off) 15 14 1.3. Data

Anal ysis Inhibitory Activity of Test Conpounds in NCX
Calculaiont gre baseCandd atetisties ekpomhiRdw dateare Cuiverdedito Inlwbltlan e
accordpﬁgstgd on the statistics export. Raw data are

nverted to inhibition according to: sanple - nean
| ow control 10 % - | NHI Bl Tl $Wpre 108kax /6w 8Bnthdrgh

GRNYRRhBTIORF2N b QWY cont r ol )

.mean high control — mean fow control

Mean high control is derived from the average difference of eight paired samples of 10 or 30
uM A000135933 with ionomycine. Mean low control is derived from ionomycine controls.
Compounds which increases the basal fluorescence higher than 1.3 fold are discarded.

2 Assay exampies
2.1 Response of the high and low controls.

The typical fluorescence response of the high and low controls after addition of 2 yM
lonomycine is shown in figure 2 and is as following: If the NCX1 is active (low control)
calcium entering the cells after lonomysine addition is transported out of the cells. Aftera
few seconds the initial caicium load of the cells is reestablished. Inhibition of NCX1 leads to
a fluorescence increase after lonomycine addition due to an increase of cytosolic calcium
(high control, 30 yM A0Q00135933).

2.2, Tool substance: A000135933

| ‘The new NCX1 inhibitor A000135933 was found in the first HTS screen. Figures 3, 4and 5

show a typical dose dependent response of different concentrations of AO00135933.
A000135933 was a good NCX1 Inhibitor with @ mean 1C5 of 5.9 uM 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
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Mean high control is derived fromthe average

di fference of eight paired sanples of 10 or 30 15 pM

A0001 35933 with iononycing Mean | ow control is

derived fromionomycine controls. Conpounds which

i ncreases the basal fluorescence higher than 1.3 fold
ICso of APBO 5983 thed pammetersayere waemplodndicgie goad agey peHgemafce for
every 41 high and I ow controls. The typical fluorescence

response of the high and | ow controls after addition

of 2 pM IonorTyci ne is shown in figure 2 and is as
1 SlBén%}ae?‘md?! ol f the NCX1 is active (low control)

clum ent ering the cells after |ononycine addition

2. 7" vl lvetwraerp@ﬁta@d GGt of the cells. After a 25 few

j I I

510 SRR Aol AOH QSIS HE il 39

fl uorescence increase after | ononyci ne addition due

t ' S lic calcium (high control,

‘ 3@%%%@3?3%%%8 Tool substance: A000135933

30 The new NCX1 i nhibitor A0001 35933 was found in
An ass%)g/%a:fs gfzﬁ%{n‘@d@gsf pdr%ggé‘ L(%,—Eseﬁ gfuﬁhﬁ??%ﬁguré BOWHR four
compowisiscase froat the ﬁgmefcomggnd g@@%@ne ROTPLBE 938 ageed A(gebighibitor
(AOOO'i%‘E@(%?))I A c?:u'r@ggna% Eﬂbm?ml'aﬁ@r%té RBitsh (@&1@%@1 %0&0%43) and

as tool substance in the assays.
one wap @st)a@iwetlrhthe copegrdiation r@gade#@@p‘tﬂ?v?é@/)ews ﬁ%@me!ea@,d@ses that
the assﬁzggl.ﬁ}labie-ga%cr%{eﬁ N4 %hﬁj} rsté?ﬁj e %B'léﬁestﬁrefuré Q(Etﬁnt
exanpl e were very good oget her vvlth of
relationadipe.1 35933 these paraneters were used to |nd| cate
good assay performance for every plate: 1. S/B
~greater than two. 5 2. z' value between 0.5 and 0.7.
2.4. oretBprorith glectiophysiglg®ind A0001 35933 has to be
around the nmean of 5.9 pM 2.3. Tool substance:
Assay exanple 10 assay was perforned with four
The Cm@@%dgn‘i%%aldﬁ"ﬂ@%lfr%tfée( AREceN@rbased cagsgyrwith a direct.

electroﬁtﬂgﬁﬁiéﬁgﬁetﬁ&? QBH%%@UQ?W EQFROHGR i€ RSBest B to estlmate the

NCX1 i nhi bitor (A000135933
Del’fﬁﬂ’f@@ﬁ@@m@% ash Irgmo@f@tl@wrﬁﬁ hese e vemotfigesdec l"-iquc s is quite

good (90%9@}24243) and one was not active in the

concefitration range (A000303746). This exanpl e
The InNRGPG AMESSTHAMIN fhe GURRE Rowas, gt drsgn bl Goh eKeset for one
compouﬂ?}f}ggh il%rl hiBifieh HQri\%ﬂtf?&h 'trﬁar‘lnéﬁédt'@LWF\eaé‘éﬂl' vity 15

tlons ips. 2.4. Correlation wt
electrophy3|ology

DESCRIPTION OF THE FIGURES

'Figure 1:

Figure 1a shows the polynucleotide sequence of NCX1 represented by SEQ ID NO: 1.
Figure 1b shows the polynucleotide sequence of NCX2 represented by SEQ ID NO: 2.
Figure 1c shows the polynuclectide sequence of NCX3 represented by SEQ ID NO: 3.

Figure 2:
Fluorescence signal of the CHO-NCX1 cells after lonomycine addition. Inhibition of NCX1
{(high control, 30 yM A000135933, red) leads to a fluorescence increase due to an increase
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The conparison of the data derived fromthe

fl uorescence-based assay with a direct 20

el ectrophysi ol ogy -net hod (I®ngate's SURFE2R

technol ogy) is the best way to estimte the

performance of this assay. The correlation of these
of cytosglig oalsiun. dictive NEX( astattish tedatial salgivm pad ghete {em sagerds (low
control” bia kg_he I nhi bition neasured with the SURFE2R was

hi gﬁ r (mean 14 % except for one conpound than the

inhibition derived fromthe indirect FLIPR assay. 25
Figure@ESCRl PTION OF THE FIGURES Figure 1: 30 Figure la

shows the pol ynucl eoti de sequence of NCX1l represented
Raw d#fq: I9mesia gb thecfiuaresceRice ohanges Bitehengmydies adslianfer éberede
comcer e T T e e AL 0 B S0¥ere
used tq eqieulate thecperpgntERydneggencachangeg in eonpariggn to the controls. The

El ce signal of the CHO NCX1 cells after
’esu{tslaégngﬁﬁﬁﬁﬁgﬁgﬁd‘%’ti on. Inhibition of NCXI (high
control, 30 pM A000135933, red) leads to a
Figuref4! uor escence i ncrease due to an increase 16 of

cytosolic calcium Active NCX1 establish the initial
Assay siafigficliona 9awehplate with highvasd dameentidloand dierenironcentrations of
AOOO‘lﬁQ%%k@)alcﬁb%ldrs?gnr%i togosdwa \‘togﬁcfl fatio %Sf%t 3 GrflindrB&se of the

uor escence chang er 1 ononycine addition for

- fluoreseigrice debraen Horekd serondnefl diferamioprggyRRionsTRAMGPI33 are

listed (%gﬁééqjegg%q?ﬁ%e %xé(rﬁhmﬁe Eélf\ﬂ%é@ IEQ oPRBOIRIES33 Was e M

e percehtage orescence changes iIn
(mean K&vfe? UMON to the controls. The results are shown in
figure 4. .10 Figure 4. Assay statistic for a 96 well
late with high and | ow controls and different
Figure Boncentrati ons of A000135933. Cal cul ated signal to

Illustra@ﬁég%é)bﬁgeﬁt 4 ﬁuér@éc@"%e ?ﬁa@i‘%g it BShSARen A tHe®mpound

_ Jorescence between 5 0 seconds_of different
concengahieeit AP0 893 3andibe CeBsPeadiag dit cyrvethay this exampe $ig e

ca;cusa%h-chfoAbhb%@séwser.ﬁ@gmc(ﬁleth@{oe@lgl o of
A000¥35933 was 7. 16 pM 15 (nean TCo50: 5.9 pM.

Figure 5. Illustration of the percentage fluorescence
Figure §N'Cr €ase in conparison to the compound concentration
i of AO0001 35933 and the corresBondi ng fit curve. For
Figure § shewsitgripwdalateerint out from the FLIPR.

Figure 7:
Correlation between the NCX1 fluorescence based FLIPR assay with the electrophysiology
based SURFER technology of one compound class. The inhibition of NCX1 was measured

in both cases at 10 pM.
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20 cal cul ated 1 C50 of A000135933 was 7.16 pM (nean
IC50: 5.9 pM. Figure 6: Figure 6 shows the raw data
print out fromthe FLIPR 125 Figure 7: Correl ation
bet ween the NCX1 fl uorescence based FLIPR assay with
the el ectrophysi ol ogy based SURFE2R technol ogy of

2007/08#&V@onpound ¢l ass. The inhibition of NCX1 was
neasured in both cases at 10 pM 17 2007/007 WO
Gaims 5 1. An assay for deternmning the activity of

ClaimsNCX protein conprising: e) providing cells
expressing NCX; f) providing a colored substance for
determning intracellular calcium @) contacting

1. el gssavfar idelgmNoigebe eglivity o BCXuaplsin cosipiising: h)
conparing the cal cium nedi ated change in the
| um nescent signal fromsaid colored substance to a
Iﬂ@@@@&@meli%ewmﬂlmﬁﬁﬁced in a control experiment.

t X
3 oPRVRDH ot a8 st encetof bétb Miding HRCEI o il
NEXgontagtiRg cellaaxith a m)@ac’tmﬁy adiyateri@d€or ding to claim
%I) }f‘mﬁﬂiﬂ 9 J‘Salm REQLEH r&hblzgé)if'l HIET T elsBEntQidnil flom said

romrat, nouse bovi ne, pig, ape or
hunﬁmored subgtanpediayp iammﬂsmn’i@@nél RIPGIGer 1N awRBIFAieKPerBent.
cells are selected fromthe group 20 consi sting of:
CHO, HEK, COST and JURKAT cells. 5. assa
2. decassay Aeeordng folaim 1, wheseiaithe §§P<d>f%télnd$ éd*'(g)& peoteimekthe
fouow]rggshsgq@@)@[ Nt Reoel. | s as a dye precursor capable of
éntering 't he ceIIs and being hydrolyzed to a dye,
V\,her eby the dye conplexes with calciumin said cells
3. g %&ﬁﬁngﬁtd HW?W?&M&H@N@R pré@inGs oﬁﬂaﬁ‘lﬁ%%n OI’I%IH
accor to clains 5, wherein salrd | um nescen
prefera§lydrag Fat,s'mlﬁeué@@éi@é'ﬁ'@eplénﬁpes@' RYM&BAi t ori ng step ¢)
enpl oys a FLI PR device. 7. An assay accordl ng to
claimb5, wherein said dye precursor is ar

4. ADASSRYARIONING it daim BO’V'?Pé?‘P\P%ﬁ eclisgre ﬁiefa@,%ﬁg)m the group

conmst@@ﬁds?lréﬁ:-lgglritﬁ @b@'?rﬁn% JUE(eLdyssai d dye is the cal cium

5. An assay according to claim 1, 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.

6. An assay according to claims 1 and 5, wherein said luminescent signal is

fluorescence and said monitoring step c) employs a FLIPR device.

7. An assay according to claim 5, wherein said dye precursor is an acetoxymethylester
derivate.
8. An assay according to claim 5, wherein said dye is the calcium sensitive

- flucrescence dye fluo-4.

9. An assay according to claims 1 to 8, wherein said NCX activity activator is ionomycin.
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fluorescence dye fluo-4. 35 9. An assay according to
clains | to 8, wherein said NCX activity activator is
ionomycin. 18 10. Use of the assay according to
clains 1to 9 totest a conpound for activity as an
oni st or antagoni st of NCX 11. Use of the assa
10. fdhanessey asteiring ta cleigsol too? torthet aopanyiaf forgrctiyty as an
agone@&%ﬁ%&%n%@%ﬂQ?ited 5 with a NCX altered expression.
An assay for determning the activity of NCX
protein in response to the addition of a conpound
11, QG é&ay ég?c% ing QWL OtCRlok heQaiRSrHoIsRE aNigbasd hssociated
ﬁrDVIdln ored substance for determ ning
with a NeXredfersd| axpeassieal ci um c) contacting cells with a
conpound, wherein said cells have been treated, prior
to treating with said conpound, with a NCX activip¥
12, deraspay tr determining @@@ghwwnEN@@reelmn ueRPeaek b teg addition of a
compo&m? éh d he lum nescent signal fromsaid 15 _
ore substance to.a | um nescent signal produced in
a control experinent. 13. An assay according to
Gh ag il 19 LORCNMCX protein is a NCX protein of
Fabiyidp st ’@rmft@ NCX1, NCX2, NCX3. 20 14. An
&éswwd@s@rcmlmgd sebsangeforideteniaing inyacelblavesicismst ei n
'05} ntdB Y RbI At bQﬁnBoundOWﬁE:%ﬁrﬁ?ehd/ cdllsHEVE Bben (FBAEE, prior to

bovihe, pig, ape or human. . An assay
ac ctﬁﬁ:ailna ith said eamaoLpd, witea BIGX Q%é‘%@q’ﬂl‘@toérﬁé‘ds el ect ed

fdzjoéﬁnﬁrﬂéi ?rtrw&lmﬁﬂr}ﬁéﬁétb@ Sh&ige i IuHﬁésc%-Bnﬁﬂ%m said

assay according to claim
whetaierad subsiance! te edumigpean flgeal psodirgd in & GOt eéléfrflnéenf
as a dye precursor capable of entering the cells and
bei ng hydrol yzed to a dye, whereby the dye conpl exes
13, @inassandeserding 1o daimy1d atheteininie NEBPraleis isa NGe preteieeitthe

f0||ow|r%llgﬂﬂcx13$hc$(7‘2. N&xssay according to clains 12 and
wherein said | um nescent signal is fluorescence

and said nonitoring step c) enploys a FLIPR devi ce.
14, 18 -asdhly AESRINGRCO%IH 18 Whareih BienER protéig! "setbfrin&ﬁﬁmghéh/&mm

. &Hecursor I'S an acet oxynet hyl ester deri vat e.
prefera Troasral RUSEr dPH PoviHechigi 3RS1B HUiflFBr ei n sai d dye | s
the calciumsensitive fluorescence dye fluo-4.

15. An aesay accor‘ding to claim 12, wherein the cells are selected from the group
consisting of: CHO, HEK, COS7 and JURKAT cells.

16.  An assay according to claim 12, 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.

17.  An assay according to claims 12 and 16, wherein said luminescent signal is

fluorescence and said monitoring step ¢) employs a FLIPR device.

18. An assay according to claim 16, wherein said dye precursor is an acetoxymethylester

derivate.

19.  An aesay according to claim 16, wherein said dye is the calcium sensitive

fluorescence dye fluo-4.
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19 20. An assay according to clains 12 to 19,
wherein said conpound is a NCX antagonist. 21. An
assay according to clains 12 to 19, wherein said NCX
actlvator is iononycin. 5 22. Akit of parts

risin I1s expri
20, AR A0y R JRBRULR G 1S VERER S CompB g GtARICX antagonist
buffer and 10 d) a col ored substance buffer. 23 A
kit of parts accordin o C m 22

[ t r a|
21, ¥ 758y aseseipg R gaims t4ie 1<9a}"’g?'i?fﬂ Saé‘émg%ﬁ‘?\t)‘éator Is ionomycin.

fluorescence dye fluo-4. 15 24. A kit of parts

according to clainms 22 and 23, wherein the NCX
22. SOt iRRreSORPRENO: protein of the fol lowing Iist:

NCX1, NCX2, NCX3. 25. A kit of parts according to

clainms 22 and 23, wherein the NCX protein is of
@Wﬁﬂ)h'%ﬁ?d(‘fﬁﬂsg?’fpr'"ﬂ?%f" PY¥IN%rom rat, nouse, dog,

kbqvg@@qordalﬁgbstgﬁ@ -or human. 20 26. Use of a kit of
parts accordi to clainms 22 to 25 to test a conpound

fcg,ragerppowyi B@Ndagoni st or antagonist of NCX. 27.

ld;ea@&o@dlgubstgﬁc@gmﬁ@ according to clainms 22 to 25
for the diagnosis of a disease 25 associated with a

NCX al tered expression. 30
23.  Akit of parts according to.claim 22, wherein said colored substance is the calcium

sensitive fluorescence dye fluo-4.

24, A kit of parts according to claims 22 and 23, wherein the NCX proteinA is a NCX
protein of the following list: NCX1, NCX2, NCX3.

25.  AKkitof parts according to claims 22 énd 23, wherein the NCX protein is of

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

26. Use of a kit of parts according to claims 22 to 25 {o test a compound for activity as an

agonist or antagonist of NCX.

27. Use of a kit of parts according to claims 22 to 25 for the diagnosis of a disease

associated with a NCX altered expression.



