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Process for identification of conmpounds for nodul ating

the activity of a sodiuntfcal ci um exchange transporter
wohersingnti on refers to a cell free assay for PCT/EP2005/008660

determining the activity or the nodul ation of the

activity of a Nat/Ca2+ exchanger (NCX) protein by

means of a cell free el ectrophysiol ogi cal sensor chip,

a kit of parts conprising the sensor chip with a NCX

protein as well as the manufacturing and use of the
Prokéds fr idaitiiati&R BEEGMpOUR@S fot rheduliti attivityl dffeesddium/calcium

conpartnental i zation - with biological menbranes being
exchange §agspoider to realize this principle. However, a

lipid bilayer - the structure underlying the cell

menbrane - is inperneable to nost ions and conpounds

whose transport is essential to sustain vital

Thesavatinn f4TeEs 1 calige eSS rameEn MG IR SV, gt fis modulation
of tlti'%g@ﬁ\ﬂ{“f? ‘*}di‘aeS &Q@é q;égm ORE b?%@eé‘@@F@Béll fee

nsp y speci prote These
electtr@“mwlé@cal sorsor ebipo asimtkrjfe)a‘rbrcqm@ngw dreasengorahip with a NCX

profeie IR e BPRHEEMGOIS oL use REHERTSCadie ' o S

signaling nol ecul es and the di sposal of tOXIC and
wast e conpounds. Therefore, transporters are potenti al
Generayy targets that allow direct influence on

A e R e P B Bbi b B3 e 2 BBl Féoranes being
natdRd'§fbd! 6 eerlizetthi ;frlrioiﬁl@SiH@Wév@ry allipid Bﬂmyﬂershirktstrm;ture underlying
originate either fromthe novenent of char g i
thexell snembeaner is ropgMeabipiemost e ﬁﬂdo QNROURISWMhase transport is
essepgﬁgfgn%sé &tk?ﬁtﬂﬁgﬁ% gmgﬁlls:\%iasé hg;ggé;fsThe answer to this paradox

liestih@né geniigiermebbleenhtare ofthescetianewmbraree ks@h.de$ gmtihave to cross

e TSl Pyl o el Al B s
resggﬂgb%nﬁﬁ the b@néﬁ%or@nﬁ%aﬁ\%nc@ oflionh @réﬂnéﬁﬁéefhe @ptake of

nerated i n“a snal | e between two buffe
nutrients: the transpaert bf oetabdites; dhe seuntake gﬁ&g@pm@g}nolecules and the

dlsgéeeajfé?gﬁ? ﬁﬁ%b{%ﬁtt‘g&%o o%i@%] ﬁer%ff?rtehﬁaﬁéﬁér?éng E{I'Qtp%'[él'h%| drug
tar%_grt%'tgétt AMovE aiteanfllidragesediseage- r@lﬁteﬂ‘@bmﬁahﬂeb umthlst:ontext

erivatives. Yet, due to its lack of stability,
norapi d buffer exchange experinments can be conducted

Mo\éttg{egté@r{aﬁngajhs@ﬁétes U%“S ftrer?ctﬁéﬁ_ﬁﬁéﬁﬁﬁwhﬂ’e gom through their transport

cydI@ TS spifemegrarighyate mither fromi the moweraent cfmheagad ﬁgbstrates or from
particles on a sensor, surface. TB@ fact is the
ther movement pEpigieindneleties £aEWNG| (BRIIEKHIALYST ogi cal
technol ogy called SurfE2R (r) (Surface El ectrogenic
Event Reader) of lonGate Bi osciences GrbH,
Mo‘ﬁit@ﬁh@lmlffl’kamépmrtdnd%elaﬂeddbmmemthe resul ting

In $608, AR 110 VRGPS IoR FOERPR Lo e Sfgty monitored in a
ratﬁ@lr‘ﬁh)?st@o?fcaﬂeﬁ\‘fiFtﬂrﬁéﬁt%)ﬁﬁétbbildlwﬂb Rperimestsioeat amﬂmal “black lipid
formng a well simlar

merhmees. Inithe tatisr saee, 2 Iﬂpldrmllaygl iggensrated) i A3smal ) Bplecbetween two
bu e%%/e%ezri\?%r:sup%gﬁ gg Jiei‘ﬁ%@ﬁ%& 9 hg@é/ﬁ%Cﬁ apsetdded AgkAforporation of
the RFd?@iﬁﬁﬁl@hhédﬂll elSltlﬁel btdlwgicblwdtlmty (é.00 mylhaiﬁtaactimatghcan be

em cal |y nodi i ed s of
tigaesed erg. dWepnaiREs BRSOT T TSGR VERLYPT SULoqBaRe Bhstabilty, no
thick filmgold el ectrodes can al so be used. Due to
the range of suitable substrates, single sensor chips
can be manufactured as well as sensor strips or even
sensor array plates with 96 or 384 sensors.
Partlcularly the polyner based sensors bear the

T oy o ~ o =
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exanpl es are disclosed in W02/ 074983 and DE1 02441

29. It holds true for all sensor types that the gold
waeobacsa9T s turned into a capacitor after the BUI/ERE5/008660

nodi fication has taken place and the well has been

filled with an aqueous solution. The properties of

this capacitor can be deternirded by the aid of a

currentcarrying reference el ectrode such as Pt/ Pt or

Ag/ AgCl or indiumtin oxide (I TO or others brought in
rap@@@@@ﬁe%&hﬁhgé@( 8fngtHBan by Fcbhdﬂﬁt@damtﬁ tis S%’t&ﬁ’f Ilmltlng the

surface is ver%/pé@)(%ro philic, e. sticky for nenb

systeradephetoantiya %@str@sg&zf}%'@eh iof statiityicas hsewercome by
mrﬁ% Fﬁlﬂg i}lpﬁt'efn E_gﬁfaYrﬁng hg@?ﬁés"@ré éf?{?\g?%?ﬁ&%ls fct% the rational

bemﬁ@b&xdulfpwemefropmolbguoaumbotogytdaaeumrtﬁﬂm P (Surface
sensor surface ornln ngartnents whose i nner s

Eleﬁﬁrﬁﬂemﬁﬁ@@ﬁ Recggn) of '@P@éf l9§Pl9\ﬁCf3§6$rHP'é|d f@WW&E@i” that detects
t he surroundi ng sol ution
thev(/lggwlg a%g&eﬁﬁﬁrﬁeﬁﬁésder?eﬁz% into a cuvette, the well
of the Chl p (Fig. 2A) defines the inner volune of a

In afr#ioqué%l%'eracgﬁ? 15 45 5% DiaRP R UIRSA SE1GP! GHD eRBIe of a substrate
tl{lé’fraﬁé’dﬁc@r%n@ éH@\%rrﬁét% Wwith hrh%lé TeaaigERHeH similar to those of

ein to a solution that does, induces a neasurable
titet pkalllr-.*ss drithe igtassi orgpalymeeplatesf see astaiablsubssrates. In the case of a

otaSSBRRb 4 A HeEeh 248 B ot BTt Sbia i i
hadBEES SREMIdMY raddifidd (€.gobY nfsdnst dfaneRephai®n its surface, whereas
experinments are accomobdated in a PC- or otherw se

witle petynesr sstbsiietassiadifisd. thick fiegdld slasiodss sansjee bfused. Due to
o R, S L B P BB o v
serkd strifs oréverpsansuraerayibties dvitro9é e 3Bdtsenesrsd lﬂamcmla rly the

pol&gér%%'@ét SEnoRE 3l R POIRTHE 1 1o SRSk EIHSS produstion. Specific

@YY aRDEA®24a4dot O process
eXé&r‘héera %ﬂ(ty?eocﬁ@ Wd?autona? ed fashion. I\Ia+/Ca
Exchanger (NCX) The term "NCX protein" or

in
t ext t he pr sent, i nyenti hal |
1t hOfe v o nsr Bikednnb g Butade i TEaR ﬁﬂ%@ {Hpetlior ater the
sur%éé“ﬁrbdﬁic@ﬂ@n ‘Pl'és'tﬁké«@gﬁéb@ %tnUQHe\Wélhw&’iﬁée@hﬂ@! with@klaqueous
NCX6, NCX7. Especi all
solph@m eTheenrmneéhmﬁthls sapazitanea be Neiermingd pynox aid of a current-
r.ot ei

catyipg %Ir oM g 1P$§ ﬁh}fﬁgg (oz?r)%glxgbf SP[@ lﬁ'nQHdofi&b QTO or

I
oth@psIBRoughtin c@r@tﬁbﬂwlth ltl@é)bolunon HF wiesrmaore| ’dfnecsmlsdr shltia@ems very

or others). The NCX coul d_be i sol at d fr%g]g]%%
hygropbilis. ie. stickw foraneabranaf réQ@‘&ﬁ'F%% yesie ogenic proteins

n

ke;ﬁg{} Eﬁ‘@ﬁ ﬁg Y oPﬁ%‘q\fe {ﬂ%e é@g&m&?hfee biiglo g?:'oa@ gﬁlerll’nbrane sheets,
vedielesof lplr@ﬂeogp@sadmasatﬁd|I§tlddsuﬂatcsthar1wdmplmh¢ aensor surface, forming

contai ni ng genetic infornatjion a
coBRHBIAR AGORP ST SRCRATTLts S o EEReRlRafy isqlatge g both, the
go@ys'i{rf%\% d%e\%ﬂ’%'s'iﬁé"'suﬁbghdﬁﬁg %\utmt\ﬁlthlﬁﬂthé $veil1nlf inserted into a

i ol ogical materi al hat was pro uced, has been

cumetm;greejwn afdioe bh@c(th/ 2Peatefines the rmesivelume pbarlomgealk enabling a
h t. Th
raﬁ?@Ispvaﬂé;prpgggﬁgrgigg}eesérﬁ(sgﬁ%ugéc Tet ﬁcra cl onieng of

particul ar NCX proteins: The cani ne Na+/ Ca2+ exchanger
NCX1 has been cloned by Nicoll, DA et al. (Science.
250(4980): 562-5, 1990; Title: Mlecular cloning and
functional expression of the cardi ac sarcol emmal
Na( +) - Ca2+ exchanger.). The human Na+/ Ca2+ exchanger
NCX1lhas been cl oned by Kormuro, |., et al. (Proc. Natl.
Acad. Sci. U S. A 89 (10), 4769- 4773, 1992; Title:

Mol ecul ar cl oni ng and characterization of the human
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Na+/ Ca2+ exchanger cDNA) and by Kofuji, P. et al. (Am

J. Physiol. 263 (Cell Physiol. 32): Cl1241-Cl1249, 1992;
waraoke181Expr essi on of the Na-Ca exchanger in JdPUEEB®05/008660

ti ssues: a study using the cloned human cardi ac Na-Ca

exchanger). The human Na+/ Ca2+ exchanger NCX2 has been

cloned by Li, Z et al. (J. BBol. Chem 269(26):

17434-9, 1994; Title: Coning of the NCX2 isoform of

t he plasnma nenbrane Na(+)-Ca2+ exchanger). The rat
Swﬁ@ﬂhif’r@ﬁw §é6ﬂﬁi6§%hl&@ﬂ%eg %t BeRRIChenedirhale of thelihvesBdated

. Biol. Chem 271(40): 24914-21. 1996;

profEin faea solumhrtbabdoeﬁ finducgsrameas Heablewtransignt-charging current of the

e cha X3 +/

o ShaRER e Sty TR 3T FaRBE0E 000 4 ne

1-7, 2002 Title: The human SLCBA3 gene and the

ti ssue-specific Na+/ Ca2+ exchanger 3 isoforns o;[
In tige ysadmoikeiption el cRaRpseNiSNATESSApLIA &R Wi?&:%trﬁ Wignugxchange
TR S AGorphRBefEd 2 PCE T ofherech Eioicdorkspation. In the
conlventitmdlisyttens,ahe mattaciivatihg $i.e. esiubstrataefrea) solution as well as the

car di ovascul ar ase ustrat ed 1
actyaling SHRUGR IS SI9Ted doarsesEies. 4t HESHRatnIsd g pottes rives
@étﬂfélyeé]aﬁd through the
e 3B PEnAREn TApHSH ot aRg paasy 9
flovd eslit rAltezdafively,vemattosamplestcanl be ysedin ppcess @Bver@lh gpfutions in a
279 ({ 7553. The Na+/ Ca2+ exchanger
autemate %& Bifkal 1 y transports three to four Na+ for
every Ca2+ that noves in the opposite direction as

.. Shown by el ectrophysi ol ogical neans in Honata, M
NadCa?;l Ex¢imomey (WCXphysi ol . 545, 453-461 . The NCX is

| (t n '3 ] i
The ey, M Rt by M SBhESTLF t{prbsLRliFBhGH SOl ean any
oncﬁg’l {fh@qﬁlt lbﬂ‘cl’ﬁ.arfoﬁﬁ\l’lmc?cmaﬁea? ebto%harngef Peteins either alone or |n
verthel ess, the dir
corablp@hge Wit sk SneBV G AL, "B?e%%f@ﬁ%(“o b Nexe, Nexr.
Es;gééen Az e%@O%WZ UBdIdr NSRRI SudPNIES pfAdid could be

+ and Ca2+ transl ocati ons, and a
dervddkfrorh sy etebeateaarst i particular mammatian speeiewie.or 8ag, horse,

the state of the art t. e
oW e Re B AR 5P HE SRS PIY R BahiBndl tferb The NCX
COlﬂﬂ rb%%ﬁa’éébefr&hcﬂs%w pidbed 6f Hircrevdratsiatdoiganisphd sr emld be
e cells have to be propagated. Such a systemh
mabetatteieddiyoseans of reapbipgaikiglogial n“(aw'?'athat 'Sﬁbé@ {0 express the
C%rl n the 'Phar maconf erence 2003" in Pontresina on
@"Pé Nr.P25 (Title: Application of FLIPR platformto
study K+ dependent Na+/ Ca2 + exchangers). These K+
dependent Na+/ Ca2 + exchangers are different from d
The teyme higlogioat materal’ msmmﬁ%@éﬁwawwes}%m @format'on an
L AR binant
cailé W erfflding el of BETeptSARath s FBIAAM STLEAF Recom
b|oidg ¢4l eﬁateaalswranygonobglmadmdtermlnhatouasapmntucedhbaﬁ; baen changed or

det ermi nati on of NalVCa + ort stens,in cells
maciiaslpy Gieansdt SegambrRgt bhRb R i pEeqEalied in the art
Is that the protein activity has to be determ ned
before a conpl ex bi ol ogi cal background containing a .
Theifaitawieg oéfeptncescaresxampies pbihs deningfwarticulait M&&ypr@fems The

ool TR RN Rl BB 5 s 8, A ence

259{2@8@5 f4a3.8 M 9gu; Otitee: FMoIeEbI%rmmgammnotlonabexpregsmn@f the
protein is, therefore spoiled

b
caasssasaiammal Netdss | xcanaergt Toe bt Nadaar sexphanger NCX1
met hod for el ectrochem cal determ nation of Nat+/Ca2 +
synport systens in proteo-|iposones (Ei senrauch, A et
al.; J. Menbrane Biology (1995) 145: 151-164; Title:
El ectrical Currents generated by a partially purified
Na/ Ca exchanger fromlobster nuscle reconstituted into
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and adsorbed on black |ipid nmenbranes: activation by

phot ol ysis of Ca2+) . The cl ear disadvantage of that
woreioboliwoul d be that no rapi d exchange of sol RCT/BPE05/008660

coul d happen. The system of the present invention

avoi ds these di sadvantages with respect to the NCX

protein by fixing the proteind4onto a device outside of

a cell's background allow ng for rapid solution

exchange. The activity of the protein is determn ned

hastth%h &lxné@ﬁgwﬁﬂﬁﬂ& .06t &1, AIceNatl. Kead hSEIMOrS A, 89r@p),d1760-
sol utl

1
on excthange is possible. Therefore, one _
4778u8pezt Tittet Meteavlartdhenipg esdreharasterization efdhemyiman gardiac

S for determ,.ning,th A M 0 . ot 8i .
N 52 b oS5 AR AGHEL, B diSla PPt 268 (Col Physiol
32)1 C¢d £4 Bl4EPW0S2; TEBSERpidsERnyofttiie MisBarxchanger in diverse tissues:
non-activating and activating and then the current II\? .
a studpssingtharaionesh hugiancardiamNark2@tGhaRgeng ke human Na'/Ca
ctivati e t.e ' Se :~ICRhRY a -
oxcBBNDTNGRE RS IR oot es el a5t Mo bhen Tpapmo maseo,
199X TTHRY: € 1646iAE I0f kigsl NOX NSRRIV 6088, plasmpanembrarsr Nag+):Ga2+

| ai d/or fi 1 and/ incl yding_th .
oxchaBgPDpTTGrTabNa R | FRGRADSSNGKD FasGraTpRed oy dlicoll DA. et al
. B | B, *@gg@% 2A9 P4y 3b08: Pirle’ EldpiRg6€a thifd Il‘HéImmalian Na+-

erw se in the pr+ese251t I nvent i on. n
Capaekémariger, NCIX3. dhsayrampla’ s exphangstNCHAihas been cloned by

SR 4 A PR, BB BB AP Bl SE5RS G¥RC anct e
tissSBHRICIfE NAS/CeRH! Sidhange3 aformei ei n as well as a

sol ution exchange protocol allow ng for nmeasuring NCX
activity. In general, the NCX protein used was of

| i i gi i 0 i . 24
g SRy bnaiSet R MR 5 romovng Cg'*from
divérsRrBNEXh hedWoXPexthians, CAKHat NSXEnteNEKtirangt Ga”Naxannels to

In particular NCX1, NCX2 angd/ or X3, In a preferred .. .
itk BaTRRAIO,. HE THEXaRFRITE AT OIS EOHBHAITSRESA 15 & Jiatrated in Hobai,

i BORARe T LHNEEY Ophe ARHHI DS AP woTTE THercfore
phé\fﬁatcé_mﬁ'g@li indxg.gc?r re\afﬂgveleped @oggaduntdisgﬂnbwagtthw@cx as e.g. 2
dediaierniatvamolarbratah @003t ial Khemen §r BpaFTSse, hg Narica
excﬁ%ﬁ{g‘ég?%gg‘rég?ﬁﬂbwﬂbn&ﬁ@c‘tsﬁﬂﬂé@ o EdlirN& ot avery @atahatmoves in

oate-gl ass that carries gold structures,
theFoppidsite difestisk as@.g cshiqwn v elrstiopbysiplagical mwansen Hipata, M. et al.

| h i ) | . i . 24
(2q83) or BT 2 aRat TP 26 B SR i 1iF KiEhldic Ca
cotbidritraftiBH TS JY istes o Yoluordery df Bagnituieabeloer thezewdragellular ca*

contact are Is commercially avai] abl e frorp,{onGat

comBiandrationdsa H,quhhgiqqseg@ Qirq.tﬁpﬁlsqf,nebC@z 8,raD§%g|§ ggpends on

Fr.ankf urt [ Ny; '
i SR BELP e ST AP i Sl ot mosels
hallBeeRRUgHBsta0 foENRT and Ga’4damsiosatiens: amdp bultk efreyidence favors
circulated on the sensor chip and preferably incubated
thef lgttelt | east 12 hours at 40C. In preferred cases of
experinments the NCX protein is a human NCX1 protein.
The capacitance of the protein-|oaded sensor chip was i
It ipkabendiiny tiee statel ol e aift thatithe N proteincoaetivily fanebegtermined

preferably around 10.nS cm 2., T -1 peGi f :
by Fagas paMng Rl TehaveRuEtse-p EoRi S Rpe fogidited in cells and
thé){‘,é“fhé\/e' 1o B Bropaganse Stichtdisydtain tad beeratidchusterargr bls Axxam

I N the presence of the inhibitor. For this reason the
S.NCHMaitarhtabiduring the iBbaraneanfaresss 2998 inPontresina on Poster Nr.

solutions, which activate NCX. In general, there is

the possibility to testwhether an inhibitor is

reversible. In this case after the inhibitor

application the
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sol utions are changed back to inhibitor-free
conditions. Before the experinent the solution

wo e®enysadTs of the chip are filled with the foP¢DRPIVG5/008660
preferred solutions: washing buffer: 40 nM KCl, 100 niM
NaCl, 4 mM MyCl 2, 30 nM HEPES/ NMSG pH 7. 4;
nonactivating solution: 140 MM KCl, 4 mM MyCl 2, 30 niM
HEPES/ NMG pH 7. 4; activating solution: 140 mM KCl, 4
m MyCl 2, 30 mM HEPES/NMG pH 7.4, 0.5 nM CaCl 2. For

Pzéﬁaﬁ%rﬁiﬁﬂ%ﬁ% ﬁELLFﬂ?g t‘foghttﬁlétu& Ke 8hHéhﬂQ§+/Caz+ re]xchangers).

e sa centratlon

Thecsgek“g@e é nt N%*W %&héﬁééfégarbcdlﬁé‘l%n@ﬁthﬁU)@ﬁrotelns since they

ol uti dstothe acti1Vation of NCX causing a
haved@n lselad:&d fremt eyeihitisbuelswxijbit a diffarenbisgrsparheechanism and are

i 5, A S o o o

ek :
ele@ﬁ:@%ﬁ?gél odc%?ﬁ?'égﬁéﬁ ('gg ; o gﬂ\ 4 ﬁgbg@f%et?ll’égbr{ S{H ellular
assepe. Tiee dikatgestabeof stioh lsy@hemet isrthat the protedn aictvity, hasoto be

test whether the in tor s reversibl .The ter
detempiped pefored g@ﬁp@ﬂng giosy aplfg;nga GHn%H@PQ q@gﬁurten%f all sorts of

ma@r%%l@ Ié?%th g&gé Sﬂﬁ?erfé?lrid\ﬁltﬁ @H'a%%gmbe@‘pphed The Na* and

non- ac ctivating solution, including but
Caz"oéfﬂhk %hHQHfldﬂcd%tWé aFiler *b?kse@/éfaﬂ end.difftrent pro-tems The
anplitude rises within 10 to 100 s, foll owed )%/ :i\
messwearerd eongeminchone sl Proteddsrhsrefgiespriiesb t9 'yee
bacﬁﬂe l%‘ltﬂ tffﬁ{et fr?% g?ﬁ?ﬁttdls\’a%v%@ délfeg'u@td Pﬁ% di‘ﬂ%‘?%‘?éd?l%cﬁ@mical

ansport ons an

detgﬁé Rakiby 0PN t*k?ag Xmﬁ Q%tél‘h‘s% p%tebhfbo@bﬁie%' (El@”rﬂ*auch A.etal;

vectorial orie n of their transport or shift
J. MembsaneoBiolegyh(1996hd46ehht-4A4s Title: ElesticatSarrtarimggnerated by a

parialy butiet, el R e ot AR ATER reRinstifed ntp pgsomes
and 98% r%eh%etslse& ISt rhEfbReTEs eictivatidrmiey ﬁhbtmnysdmob@ameThe clear

sol ution are not taken |nto consi dera
d|saé‘amztagepf)thaiénedbpéw\rﬁ%bﬁdhabﬁo faRid QEN2NS 9 %@ut'w%wuld
rates and intervals are chosen such that the current
h onse to the replacenent of the nonactivating
sol ution by activating solution remains unbi ased by

The sepiem cp%%%f’égéé& Rusion aotfs s ee TERR I fespect o the
NCG@EroS? th%oﬂ)rl& iRdntd bldeRi’ @&t@fé'eYof'd@élP@ backébund allowing

ss menbranes harboring NCX protein.
forTb@blmfldit&m excrhahgee'ﬁbatacb\ﬂtw ofthagriotein isvdaterginedithen bi

LSt ST e a BB R e

sol utions subsequently in reverse order returns the
sensor chip intoits initial state. Washing of the

Thersfere, cobispbjesknsatipsedithe bresant iyanfion Feers RoAR ARSRY or

oo e 3B TILHE nSELG B8 bmprisn NoX

prcﬁéﬁlliglﬂﬂe@'téd)gte@Wé‘éaéoméchheelyw wakhang, qmrpactivﬁngsand activating and
Agai n, establishing a Na+ -gradi ent acr

thereiher cureerit & mesBBFaRWh ey ChapuiAai TR NRE- g ing, to activating
Sﬁgu |on by a nonactivating solution thereby exposing
Wensor chip to a rapid variation of the Na+ -
concentration. The activation of the NCX is preferably

perforned by replacin atin SOl uti )

ThareBD( Pasar R LRI ob e SR DlSkiRg) <6uisp ofib as for
u@@m‘fthecélaméh@/brﬁ ures 1 and/or

ex?ﬁw'pgeng e}Hegjpgs/g%g%4rggg’d?{n%%@@t he i nvention perta?ns

to an assay for determining the activity of NCX

protein wherein a first solution replacenent is

performed by replacing the washing sol ution by

non-acti vation solution and/or a second replacenent is

perforrred by repl aC| ng the non- actlvatl ng sol ution by

g,
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solution replacenment is performed by replacing the
activating solution by non-activating solution and/ or
wa@2doenrdib7 sol ution repl acenent is performed byPCT/EP2005/008660
repl aci ng the nonactivating sol ution by washing
solution. The invention further pertains to an assay
for the identification of a cénpound that nodul ates
the activity of a NCX protein (Screening assay)
wherein a] a sensor chip is provided that conprises
2 inléﬁfairrg’ HeLddscriplion oMasE ig\eres O 8hidoPC Taapilieatién | Wisith Rghereby
sol uthon and an activating solution is provided; c] a
incavpstated bygefarenee, ibnetarbeaise aesergbeéblndgeaiew igyention.
activating solution is provided which all of these
three solutions contain additionally a chem cal
In pRRida) thividsBay Bempriges agrottol whichnallowsagfficieht preparation

t hree sol utions; % a sensor chip frogmal is tr?ateg .
me@mﬁ%@orﬂamﬂﬁ E[q}elﬁya\nggtﬁpﬁgf%g?f[ﬂq fpreparation ofr sensor chips

conﬁ%ﬁ[ngg% IN% P%a@o éju Lf3s ﬁ%ﬁl%ﬁé% eHbro®bol allowing for

I on I'ng solution from b[;

" mea$urihgcNCXeattivity. det er ni ned when changi ng from

non-activating to activating solution in d]; f] a
sensor chip frome] is treated stepw se consecutively

In %Yue}“@sméﬂﬂc (kdiRNiscB WP M A rsSligh| 89 described above, and in
ctivati ng Sso ution, non-activati ng sol uti on an

d
partiasiai obhsmiotdrigin. fenNE)K; prgteia is alectas from NeXds MGtk NCX3,

NC8d B ek BnalER T B Ty BENEA B KR o Ne 3.
prefstidd/ binpodiméeMethBRC Rppéteimisi anhgmse NOX1quoteimtStctoNCX proteins
e] I1s of different strength as_ the curren

f . . .
coulthbegonrelaaturod by EpanS &l TePemPIRAI TPNGHS SEORTTog bersan skilled in
the;e?rhgﬁe?éiggﬁ% RELH-Q4 ??g%%@%ﬁ%@%%é Y QHhatlested from native

nuous on of e activity of
tissuBerE&s Migreiriaftes eaferted do sisShatife BiOXmiddeinhg or
inhibiting of the activity of the NCX protein. The
stinmulation of activity is denonstrated when the

In %Feéﬂ&ﬁ%g fern%BcﬁﬂneP tHeASSHor bhﬁ‘f%ddiéin@lﬁ B&sIE bt ®f 8brofloate-glass

brtion of activity iIs denonstrated when the
that sarriestgdid sinuefurés Rurtier dhe sersprtahip can berrefarably govered by a

Preferred enbadi nents of this ’ re.a y :
el By RN Sa80r b1 aP GLBSEk Ao KR kensor ohip (o
BoFdff%iaf@gla@@%hﬁﬂ“%ﬁﬁtrbmﬁdélﬁgélaismmcfwé‘s hes3 e diakigtenfand a contact

parts Conprising a] a sensor_ chip conprisin NSX .
argar) ds edmmertiadly aasitabig from lanGaie @TS%ewaﬁﬁ @mngﬁ peygjriepark

HoZRelo B Fn Lo5P2pRTan iRt 49 40 SERRRLE “UelC e

above, in the follow ng Exanpl es and the clainms. The
i nvention pertains further ﬁo t he manufacturing of a
A particarly areferrad prelecrbises fBEPWS e wherein a sensor chip

10;30 7 0 BRI cof N rtaiR @y Ao Ragireate luefe abpied and
ciréiatesesTs tire sénigor chipaarshprejerably incubated for at least 12 hours at 4°C. In
preferred cases of experiments the NCX protein is a human NCX1 protein. The
capacitance of the protein-loaded sensor chip was preferably around 100 nF cm™? and
the conductance Gys preferably around 10 nS cm. The principal of the assay is to test
the electrical activity of NCX protein in the absence of the inhibitor and afterwards in
the presence of the inhibitor. For this reason the NCX-sensor chip is rinsed with a

sequence of solutions, which activate NCX. In general, there is the possibility to test
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solution is manufactured, a non-activating solution is

manuf actured, an activating solution is manufactured
w@nwenisaIsensor chip conprising NCX protein, tPEI/EP2005/008660

washi ng sol ution, the non-activating solution, and the

activating solution are conbined to a kit unit. The

kit unit could consist of one’or several parts

conprising e.g. notifications for the user. The

i nvention pertains further to the use of a kit of

wh@taet andishibitot ||saeeefsMé dndhismasedzftarltlﬁqiin’rgbltﬁr application the
npound t hat fl es

SoIGHRTIS ATE,or B chRB P TP o PORBIBR R ST RIF HeeexPetiment the
sol?ﬁéd ﬁ ddeVdifs HIEKE ol f%ﬁa‘ flledEh tﬁé’ﬁjﬂbm{g B@féﬁéd‘%olutlons washing

er to an assa determ ning the actlv
buﬁ‘d(BX4@|rmNId(®I vhermeMiNaCk drialyt Mokilp HERES/, Grpﬂ;a 4: non-

s s SRR 4TFRNGERS o ABBRS RS P actvatin

solﬁwtf@ @M BQY, 4 G My, 3t HEFIRS/NIMG sii?g, 0-6gnieSaCly. For
Exanpl es shal | describe the invention in further
meaeuram@twwlmuhlhltpﬁatl thfgetqep@tg)@@g@n@qmed the inhibitor in the same

corﬁc%imh%&éh?ﬁlgggﬁ%% 6@%0@(3%@ § ftﬁ% gH l\?atﬂw&]{djl_gtgdfleads to
thehsotivatiomef NOX céll}t‘}ng em&gmlee @Urrbutmmhlbﬁ:)diacays'r tmthe base line. If the

accordi ng open readln is marked exhi
v o B SN e T PRe i R i EBfetant, e

solﬁﬁ&#&eg%e WQHQ%NSItoﬁ‘E&Hthh@ sol&tlo@\%d’fhé’é@rﬁ%gﬁotocol is

arborin human been deposite
repaiated. D&W\N@Eatammmutmaﬁamlge thangedk badk tmimhiriten-figedgconditions, to

Zel | e an I\/asc roder Weg 1b; D 38124
teSBWQGﬁk?{ ﬁsirﬂvbwdéfe %6588. SEQ ID NO.: 1:
Pol ynucl eoti de sequence of pVL1393 Deposited

bi ol ogi cal nmaterial: DSM 16588: DNA of pVL1393
Thé zher‘m)‘r‘om@rtt 'Draccnsextiaf éhip imvantinoshatoneactiesheak current in response

to ’(prea[ﬁg eﬁ’g fﬁg %%ﬁy @:"iw Eﬁ{%ﬁg%&?t{)&b@%‘éﬁ?hg%t not limited to

theﬁﬂammmwalk MrierpoTigabisemtrardplituderisks mmmocmmep ms, foIIowed by
Mascher oder  \Weg 1b; D 38124 Braunsch g acc? 29%
asdwvewﬁeqamwl@lafaprEZWé}a%%t he RABYLY fb cyrrent ay pespositive or

ne@%ﬁ%’ ﬁgﬁgﬁ@ﬁwgc&l %Be\%sd %“tﬁ?f ‘{'I?éfrEH&gl oeéede?g%riddé%ﬁtg\?m pCorI]anty of the
shifted ugdisties aﬁﬁmmoyeﬂ)angdhel veafosiab oBntatian iofi gheir transport or shift
aciaaemy it M meoransy B e R BRRBh & Hfprbd Fosuing from the
replACRIRER hé%ﬂ(/étﬁ{bsw[lﬁorﬂﬁy'n\é')nté/ctiﬂ)étnﬁ$1@ofﬁ@ﬁfﬂﬁlfwtﬁe/

expresse -exch anger /| Ca
replacarhanigefrthe monkactivatiag sattgion tydhaiwashing selatipn gre aot taken into

coRSIRSABBINTY faspeRt o SAtmifiith bRy RREMAARAY Fibl rates and
mtéﬁ/arsdé\*edcrﬁfs@armh thaethe(coimdnt FRePINsESo the kémmaément of the non-

Li ne CGeneration Rapid generation, of ; |%/
actl\rairmgfsmww ke PrtivatRgsalktiorbemaiDe dnBiased {4 responses

R e A 0

The replacing of the washing solution by the non-activating solution will preferably
induce a Na*-gradient across membranes harboring NCX protein. Thereafter,

replacement of the non-activating solution by activating solution (i.e. Ca2*-containing
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6482 Carl sbad, California 92008, USA). For this

pur pose cDNA encoding for the (human) cardi ac sodi um
w@2a0o6i0t8mweEXchanger (NCX-1 , i.e., SLCBA1l PDB- ePCT/EP2005/008660

NM_021097) was cloned into the Flp-In(tm T-Rex(tm

expression vector (lnvitrogen Corporation, 1600

Farraday Avenue, Post Box 6483 Carl sbad, California

92008, USA) and subsequently transfected i nto HEK-293

cells. The cells were kept in culture under standard

il [ igder the NIPX >R hsistibsequently in

SO B o K o sy, v eauently
reversst orBex retus s Bardepsadchigdnicfity it sades, USA)

suppl enented with 10% fetal calf serum (Bi ochrom AG

Post Box 46 03 09, 12213 Berlin, Germany), 50 ng/m
WasHBIGOSMAE Rehb OV EHip PesahsCesmsany insubafiédof fiwy serdsay chip in a sodium-

Avenue, Post Box 6482 Carl sbad, California 92008, USA
cordaininm catpium-frekyfiern salwiqn (washingjselutioneausing prefermbty an

Farraday Avepue, Post Box 6482 Carl|shad, California ,
acoymsation gha’ uinecvaris arp%@eeaﬁ@@a}%/ 3y SptaRliFhige g -gradient

| i ' ' WHSH; uftén 89 a non-

acrss EDTIENMTNE 5 Boton gy By FE e Mot i puton 29
actl'vaﬂfag sbRitio tRérdh9WxpoBrigithetsengonehipria merapicparstionoof the Na*-

ce

S were treated with 1 /M Doxicycline (declgé}gn,
corieptriationnT B astivatiopeofdhne N@X fis preserabiicperiormsd BY ferlagiag the non-

actpiil it SRt o HEroll Sundtr SRS i to o rapid

bS L ek ratooPaMeiratidput sche Gesel | schaft von
Vaﬁ‘?ﬁgdgﬁg%m srrenound Zel I kul turen GrbH, Mascher oder Weg

1b, D- 38124 Braunschwei g) under DSM ACC2670. 2. | nsect

Cel,| Li CGe ti i.d ' j | -
In ather bbfeea ampoeat fedn SR Bef 1o 4h 35SpFEbr determining the
actRAy FINC R pp6tefrPivRBrely atfitst {diidrBiepiadementss performed by replacing
Novagen Brand, 441 Charnany Drive, Madison

, 5371 9, ..
el bing SoILERM DTy BSB ABRSMHHTR of 81S00RBS (RRIARRYIENt s

ar di L L i 3 . e .
peiied by JERRE R s SoHRAN AT Gfuibhiy detivaling sglyReldior a third
solaHon g@;ﬂé@@ngt?tsqfer(oﬁh@d&wmﬁlagmmg;me mvtwaiingmagm by non-activating

Brand, 441 armany. Drive, Mdi,son 53719, USA).
solpfio ANg e BUAGOTtARTeR s Borformass v enE b non-

Vi i [ n threefold excess was used

ac%??’g?r?i egtb%%sﬁlhggallJtcr:béﬁl. The cells were kept in

cul ture under standard conditions (27C) in appropriate

Thgedlg\:ge?qq]lgﬁﬁgg%qa ae. ai\!\ﬁig Qg%égii&ﬁhgﬁﬁﬁ?e{}iféaa@i of a compound that
mdé%*g%%?' RehEGRPHHA NCX Qroi{Surterniag assappahersn

ically, the nmethod can be carried out as
follows: 2.1 Co-Transfection to prepare reconbi nant

vi rus_For - . . ' ' I of hi ghl
al pur ?f§683°5§®p§§ @Fﬁ"g‘g&pt@% r%g Q%%Egm&&do%@?gr epar eg. d
b] TO BI@¥dHieg selutienf @ hohhetivating salsfien andrareadtivetingIsblution is
plate is set up for each transfection as well as for
t heppoddedive and negative control. 1x1 Oe6 cells Sf9
cel 3,1 0. fre | Al [ ion i
o] Gt PAvaThiTE BUOh S cERACHTRBAE SSBRPN and i Ad gAY sblution s
Wi Ipeovided svhiohealbof thebe figrestsolytionsstantain@dditionadym ¢emical

pr epar ed, i.ch consists of 15m .BacVector 00, f

Ko £GEPOLOUOBH IS S SNSRIl QD Ryt

0,4 ' bl Yo baneashing solution,
dl di st %%?\%Eiﬂ%ﬁ g&%éa@d'ﬁgb\?ﬁ%f i o%ﬂi_\ﬁslne?t akse_lsngz%o Hon .

ni nnoatactiveting eeloiépas activating selution; Bop-astivaiing sglution and washing

medi u,n.is added to each mx. If the cells are attached
t he SOIORLEMAT s r enoved and
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the transfection mx is added drop-by drop to the
cavity. After 4h, 27C incubation tinme 1m fresh nmedi um
W@ cownvesinl ng 10% serum) i s added and anot her i PCT/BRL00&H0NS8660
follows for .4-5 days at 270C. 2.2 Pl aque-Purification
to isolate a nonocl onal reconbinant virus clone After
these 5 days the supernatant & the co-transfection
plates is collected (so called virus stock VSO . For
the identification of reconbinant virus by plaque
e] SCrE£eMmir&s igetdtfiingd Wwhepl dhatlgdicefrom ieti-adivatingfto activating solution
1x10E-6 Sf9 cells for each cavity. Cells should settle
foringll; | east 30 nmin. Meanwhile virus is diluted to 1

m ' t s ' [ < - 2 i ;

1 Joef 808 Gusirof ot BB belise consctiivdy, i Fahing sglution
pl ai@sattiatingdotution, astivatiigesblatidn, nQni-adtivatitg sblutibn and washing
diluted virus_.is added to each well of the 6-well
pl autiorEom di es are transferred to a rocking

gl P! aéf:ﬁfr{%ﬁg e?érﬂ%éﬁi W@ﬁ%ﬂéﬁin%ﬁhé fémbcivatiddMyeactivating solution
hour s. w the overlay agarose th low nelting
agandge is prepared (just before use). The follow ng
mx is used: 1 part 2X Grace's Medi um suppl enent ed
with 20% Fetal Calf Serumand 1 part 3% SeaPl aque
Aéb}{ ing"the $hisdy AGtRity Bf GRTRION ploteifth icade itfie current

thea @?gwg\r/‘gg The I?ﬂﬁ}?%ﬁgﬁ”e ig pl aced iﬁ a 38C water

fromha]fis of\differgrit strepgiteas the cwrertdranagdd of f fromthe
cavities and 1m overlay mx is added to each well by
allowing it to slide down the far wall of the well and

Th&®BbAsddifive lstsBvisétieatmentinl stgpad), te) andel) touldiepertfamesd in a
stay for 30 mnutes in the hgod. After this tine 1 ni

confisdiousipw rivalmest apRNYeNs YWt o avoi d drying up. The
plates are placed in a 270C, 98% hum dity control |l ed
i ncubator for at |least 3 days. After this the plaques

Modukatishaif tisel aviivity af theNEX protein dodld tonsistiof stimulating o inhibiting of
each, vveH of §(a$-¥\ell dish. Plates are returned to the

the; atiy e PH e YEARMOI®Bst 4 hours. During this time the
pl aques will begin to appear as clear spots anobng
stained cells. Wth a sterile pasteur pipette one

The stiouatiooref aetiviy isi derpposteated whar hessusrand dramebisdarger than the
ZSCrPZ T-flask with 2e6 Sf9 cells in total and a

CUrgeit TR 9ol une of 4m with 5%CS. Incubation follows
for 5-6 days at 270C. The culture supernatant is
collected (so called virus stock VS1) and_ used .f

01 1.€C ) ) or the
Thadnhibioeef agtivityds demansiiatesh whenithe chreasirem glis spajler than the
say for virus titer determi nation Sane
cu%@?ﬁoﬁné@ as described under 2.2.The plaques are
counted and the titer is calculated by using the
foll ow ng equatio for ex | e 20,pl,aques ar.e . .
PRt SR S i B SR BB e, iyt following

' Titer (pfu/m) = 2x1 0e7 pfu/m
Ex%ﬁpé%ﬂw%%'ﬁgﬁ%m ts /m) 2.4. Anplification of the

reconbinant virus in a larger scale (i.e. 1L) For the

vi.rus anmplification usuall . tiplicity of
Th?r‘l’f“éed"tt'PBrBer%fn%{,u{t%legy%é?&,%twmri%rati o of 1
virus for 10 Sf9 cells. Since the virus has the

possibility for sepgnda&i nfection cycles the
a] anphkisensar clop conmarisiNCX BeteiPpr oxi matel y 7 days.

Dur i_ng. thi ' the virus will be anplified
b] exp8r¥§?ﬁﬁr'1‘§r°'5y"'“§§”’ the vitality of the cell culture can
c] deceasreatiivaling $0MtioRpr generating high virus titer a
5% FCS suppl enentation is recomended and the use of a
d] supap-aghvaig SUlior e vessel with bubbl e-free
aeration. After one week the culture supernatant is
collected (so called
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virus stock VS2). This is a larger volunme of virus

stock which is sufficient for several expression
warwdioesIand whi ch can be stored for several neCI/BPY00§H008660

to 1 year) at 40C and |light protected. 2.5. Expression

of the reconbinant protein NCX1 For all expression

experinments a MO |l of 3 is ré@omended (ratio: 3

virus particles for 1 Sf9 cell) and an incubation tine

of 72h, at 27C. 3. Menbrane/Protein Preparation Cells
Prefensd Rath otimeh&softhRy kif £@04TH6 BRBAJ P YREEHSEPEbEVES tif ffe following

wer e harvested by nechani cal separation of the
Examplesaidl e @as-onment s (bottle or body)

surface. Menbrane fragnents were prepared by cell

rapture and subsequent centrifugation steps and/or
The inveatien pesdimsniurtbenta fhieugahifasturigesiid kit af pairts b8enentioned

tmst h?\d can be carrjed out as follows: 3.1 Insect cell
RESWPSIRIN Br SRNSOR CPIPJR AnanyTapturg dhe NG SipieHyistmanufactured, the

maﬁﬁ*dc&réb%@ﬁ?rfﬂézw B oB9n& SLAHES Bf e SEHOYhip? % washing
wet weight cells from Sf9 suspension culture are
solgiidrcis-mabuiacturad| & qoneadiivating eolutiod is manefaciured3@n@Ctivating

solyid i e P ftasErER 2 the SeodOreia chuiising HCCRIESE: yEiwashing
solﬁﬁ?]ﬂ,'fhé foBlaclivating SMUEdA, ath theCAsTRIagh§ sBILoRaEHE combined to a kit

inhibitor cocktail tablet per 50m (Roche Di agnostics
unignbH, Mannhei m Germany). The nenbrane fragments were
prepared by cell rapture. Cells are honogeni zed by the
nitrogen cell disruption nethod utilizing a Parr Cell
Théikirurit tould Bonsist Rdrand os beverahpakis rgoamyrising lel glohatifications for the
USA) or the Dounce honogenisation nmethod utilizing a
Us€hounce Honogeni sator (7m from Novodi rect GrbH,
Kehl / Rhei n, Gernmany) and the suspension centrifuged
10m n at 4C and 68QCgy. The supematants are coll ected
Thainveatian pectaimtsriufthgetd therusehofat kit 6f pards 56 G0&@pred dde for

ot aeBp U Tort Baias s TIIPIE & Sqipetesyfop agtvibeef a NCX
proteif or BWudtdriinih oS HEMARSHFNCKS pReieist €d to 56% The

sucrose gradient is now'built up beginning with 2m of
the 56% fraction at the bottom followng 3m 45%

o eI R PO ) 0 BHSPRBraR3h8 egpyor ox o
whé R E @ risbecllipasdneisimpadsordbed NGRipréteidcontaifing membranes is

with a pasteur pipette and collected in fresh tubes
expasgeitad rapid ghangg indghe roprfntkaign ofatdaRsteaseNCAhstrate (e.g.
g—%peﬁ'é%H 7.5. Another centrifugation step foll ows:
CagpRf 000Qg, 4C The resulting pellet is resuspended
in 100 NaCl, 1.5mM EDTA, 2nM DTT, 40rM Hepes pH 7.5,
10% gl ycerol . 4. Sensor chip preparation The chip
conprises the NCX protein in all instances the protein

st cks. or-is attached th i P i s, nma ur .e..g. .
The JofSiPBpReRIE araampiac. nfil dscnpe TRttt if dither details
witdb\& (BEASGthe Bedbebf Sridtdttion, assay consists e.g. of a

basi ¢ body of borofloate glass that carries gold

structures. This device would be further covered by a

mer capt ane | ayer and having one or several insulating

| ayers. In a preferred enbodi nent the borofl oatee

glass with gold structures was coated with a

mercaptane layer and a lipid filmconsisting of 60

wei ght units of ,2-D phytanoyl -sn-
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A ycer o- 3- Phosphocholin (AVANTI 850 356) and 1 wei ght
unit of octadecyl am ne (FLUKA) dissolved in 800 wei ght
waniob®is19tdecane (in detail: 150 m PC (Stock ZBCTEPIUD5/008660
in hexane or CHCI3 as distributed by AVANTI + 10 m
octadecylam ne (5 ng/m in hexane) are evaporate with
ni trogen, and taken up in 400l n-decane.). To
achi eve this the sensor chip was incubated with 30nL
mercaptane for 15 min and then washed with isopropanol
De@&}pﬁ@m@fm@qhgw@gum dried. After several hours 2nL
lipide + 30nL DIT-buffer (2nmM 1, 542ng DTT/ dOnL Puffer
C) was pipetted on top of the sensor chip and
FigquQl‘Ibat ed for 20m n. To create a functional sensor
I'p 10nmL of the nmenmbrane of interest + 120m
FigOrerd Bhbﬁverthmlynwcmbtldac*seqhenuda of sscior p¥1 4392 hatbarimig the cDNA

qg—%?g@&g%w Nﬁg&o ,hg[;c%g Bg lgr%gn rgaﬁtggjgrﬁé ll%%}?{kecp by exhibiting
theﬂ%@éd’*ﬁﬁuﬁ@%@' s!éc{ﬂ@n@ééfﬁﬁe déﬁi'cfé@i ééqL@rﬁétdo?fés%néQ@o SEQID

own and stored | east for 12 at 40C. . Solution
NOExt HalNgef PMI1308| harberingheDbké brrﬁhe]bumam NCXﬂthﬁS been deposited

t h X QL [

witfFaM Beutsths SatafIdid 1 MRy GBS EE ORE PRt en cappr
Mad&serobier tVeF b %81Ql4rBrﬁuhs(¢Welg?aﬁuéleDSM1 ¢658Hangi ng

from charging to activati ng treatment. The replacenent

of the pre-incubation solution (sodi umcontaining,

I r | char gi ng

SE?@I bllwc;}n{ (f@&ﬁgéggs%e;% éca %ﬁ%Ymmférdg: buf f er

solution) induces a Na+ - gradi ent across nenbranes

har bori n rote| n. Thereafter, replacenent of the

Deg@spitgq l%iﬁ%@ﬁpaé 3t¢HRk ng sol uti on (Ca2+ - cont ai ni ng
DSWPHﬁééénrDNNc?fQﬂﬁ_ﬁ%QtSh%rB@%@EDMA for thSHDRRAULCKHY

replacing solutions in reverse order returns the
DS8RAE@267M0L plp-ht-0-Rexs2P8iNCAl state. After buffer

containers A B, and C of the bi osensor system had

been filled with "activating" buffer (30 mM HEPES/ NMG
Depébbits Wereld&trig diEby tthrishéivaghRe bibicyiod aterial ﬁo DSMZ (Deutsche

non-activating" buffer (30 nmM HEPES/ NMG pH 7. 40

Sarmmikag farMilweagenismen und Zeflkdliirag Gl scsberqﬁﬂrWeg 1b; D-

RN g a%&om*é‘@n%é’%’éfﬁy BRpos TR ol cer

and the systemwas flushed with all buffers to renove
air _bubbles fromthe entire fluidic system An enpty
Figyre Bl i nd sensor was then replaced by a standard

I t
 ALAP DSBSt LB IO coRgpimais. B cnem o

thedﬁuo@emrsi sandWmh sttmuﬁatasslnﬂﬂwBégokisSL@abeiC) coating with chemical
Frankf ur ., CGermany),. Li d transport through the
linker & ‘@"ib&ﬂ@gﬁﬁ)rﬂ“ﬁ&%&b%ﬁ“ﬁﬂg@r@gﬁsor flow cel |, was

achi eved by applying air pressure to the buffer

contai ners. Measurenents were usually carried out at
Figpe®3nbar overpressure, resulting in a flow rate of

288 el el PRI PR g rpomomany

exﬂr%@éé(?ﬂlaciﬁb%%%héh%é’r B¥I(§‘n of‘@NBT/GQ’ -exchang_clgrr] (lenhlbltor as acquired

non-activating” and " t|§9at|ng sol ution
with ele: &eldifremel@tftrdplhyslolmgad:ndrsgehsenbhuplnm acbgrdahee with the present
‘non-activatin tion i ces a_Na+ - ent
Ve RSB 67 FIRPRESk e ST o7
repl acenent of the "non-activating" solution by
"activating" solution triggers the NCX activity and
thus the induced electrical current was neasured when
changi ng from "non-activating" to "activating"
treatnment. Subsequently replacing solutions in reverse

order returns the sensor chip into its initial state.
By neans of the control



10

15

20

25

30

software, a sequence was defined in which "washing"
buffer flowed over the sensor surface for 0.5 s ,

wo 200boveag7 by "non-activating" buffer (2.0 s), PCI/EP2005/008660
"activating"” buffer (2.0 s), "non-activating"” buffer
(2.0 s), and "washing" buffer (2.0 s). During the
whol e sequence, the current régponse was digitized
(2000 sanples s' 1) and saved to datafiles. For
dose-response experinents inhibitors were dissolved in

EXAMPLESt i ng, " "nonactivating"” and "activating" buffer,
respectively. Al chem cals were of analytical grade
or better. The followi ng settings are used for the
VBASH wfycle 1: 5 mnutes break Cycle

1. 2: 5 ?nﬁénfﬁt@tgg L@ﬁ%g%ﬁéﬂac}w%diti on of a conpound to be
anal yzedCycle 3. 5 mnutes break Cycle 4 : 5 mnutes

Al St R BT e
Rewngkﬂ)r%gbn%térﬁ (Rt @Srﬁoréﬂgtiﬁwd NeSoFdH Y Aden ue, Post Box

menbrane fragments bound to the sensors surface
6482 felsbiad oCaliforpia @2088+USév ckor thist punpope P NA adtoding dor the

(R ER ol Rl E e Bbarr O¥xd She SUGHAT REB Sty
NM2XO2EI00T R (a8 clenBd PR tHesFRAINEX ML Rexe5d:gdtbadioNdEctor (Invitrogen
reduction applied directly before the experinent to

Cotpprations rafdyeNvenye Rosi Bex G483 arlehad, Omffornia 92008, USA)
. .
ond SEE L1 AE RS SR o0 T b fpfl ki cuture uncer

standarbeaiditong (37 Ge ab wuppleenaitet hﬁthmeaﬁirf Dﬂg&’_ﬁmﬂﬁvitrogen
esandw c

In effec stationary current charges t
Comtraier, (B0 THaNa, BUehico P oo ey GReskich & alf s 52008, USA)
sugi&slhtdcAlith '1@%fét5?cfalﬁéér8ﬁ’?ﬂ§i?@r@hﬁﬂ6°'iﬂdét BBx#6 03 09, 12213

I'imted state - simlar to a current source
Bedinagirmany), Sdpaginb HygRemyeis (Bivitragesw o dratiers, 1600 Farraday

cell-Jdr el si ol ogi.cal [ nsor recoydi e
A, Reost ok 2GR ad it Pt (S ATEA thitpginl dasticain
(InVitrber® C¥eoraliea] 1600 FARaBAY Avenfe PPOSES06482 BlaRsb&d, California

to rapid Ca concentration junps, In the absence or
92(1% e of 10 mMinhibitor Ain all solutions

generated a NCX peak current of 300 pA or 20 pA

respectively, showi ng the specificity of the signal.
Cellwespphsseat every & tolddalé a§ingReTHypBINIEDTA seistid Bibdhfom AG,

a decr e of the NCX-specific signal of 90.5 %+ 5.1
Poshox 46 @)% Ofhd 2243 Balin S agaanyide pEtch hgrapdis; At leRhiH2 to 24 hours
. i Ej . = ¥ r . WL )
prisf o Sy inEprd AT b Tosk e AR Bl (Beccon
Diccindpm Biodgience Glantdch, MAS0TTaray Belia Avenu&0 % i nhi bi ti on

MolRHT FishircA A0 HSATLP BaPat NEX Saeseion, 03,
Subsequent experinments in the absence of the inhibitor

resulted in NCX peak currents with ug(rtp 100 % of the
Theafrp-int TrdReX0293-NC X hicell line sxgresisinggdNGXhip déposited at DSMZ

I phihi \ ki | | 0 L nexperi t e
(0B 8L SR it et bR OB MScherocer
Weaph, D668 €22 Brawnmgzhavigayndep D St Copeph. t he unspecific

NCX1 bl ocker of N2+ (5 mM. Furthernore, nenbranes of

cells not expressing NCX1 did not yield currents under

simlar experinmental conditions.C ains
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1. Anin vitro assay for determning the activity of
NCX protein wherein a sensor chip conprising a NCX

wWEe@be18197 s treated stepw se consecutively by REERPI995/008660
non-activating and activating and then the current is
measur ed when changi ng from non-activating to
activating treatnent. 2. Assa)1/3as clainmed in claiml
wherein the sensor chip is conprising at | east one of
the NCX proteins of the following list: NCX1L , NCX2,

2. IN62st,. CHAe DbpEratidieX6, NCX7. 3. Assay as clained in
claim2 wherein the sensor chip conprises NCX protein
of manmalian origin, preferably fromrat, nouse or

ol T o SRR oD SRS fed e

Bac3inaxpkessior sybtene( EMOhBioseiesioes,dhip Navagendirantj #bhCharmany

o iR e O e St 580Eor e (uman)

carefzfs d'ﬁiof\ﬁn%am&hce)&ﬂ%géf (NIOXOf, h @atg_@é;ms PDBl-éhtr‘}le\W €31097) was

structures. 7. ASsay as cl aimed inclaim1
clombcdarrﬂo the Bac8e0Q expigssipraanierdiEMD tBiosdieness Ine, Novagen Brand,

44‘E %g?@gn}p ﬁ)gwpgﬁardgso S/@ é@?’ @ %@ag‘fi‘%g nggfb‘?ﬂ@@ V|rus according to

the%éhlﬂﬁcthréé) p?odéd@ﬁ’r@s Girdlngolemhamthreéfoldiexcrssnds Qbeqb to transfect
per f or ned i/ a washi ng sol ution.
C&

Sf%lnaewlh hhecgllgnwvere k@pslwmféﬁu& Hnﬁewtﬁ@@a%q?(anqs itiens (27°C) in

oy B EFTER A DGR i g Binsiction. T

stoek akreditine wasihmaintairtea cosndingito nearsdactnes proicederasnt
is perfornmed by replacing the non-activating sol ution
by activating solution. 11. Assay as clainmed in clains

Spécﬁlgalikpheli(jé‘ﬁ{(/e e h Bercdrgsd it fofdieRisacenent s

per acl ng the activating solution by
non-activating solution. 12. Assay as clained in

I
2.4 &3 ERngiehien By Prepr by B VARt i Vati ng coluti on

by washi ng solution. 13. Assay for identifying of a
conmpound t hat nodul ates the activity of a NCX j:%sl
Fomh@ﬂr@hﬁfe&}loa aperedmately J0Hg o highlyeliriiethand éFﬁf mid DNA

on S P T A PPy SSfLYBifte s st upfor

catREBhsRcEO Uk vl agfordhe positivatindmegatiue icontrahdxded cells Sf9
activatin fg solution is provide
[§54

olineas ot e DI Rre SR HadIoN S ‘?%)ﬂé{ *Ehisrpi towed to attach,
us@%ﬂp@%ﬂ WoliP {iSileSaTR é?@r’eﬁ%%fn@tthgWrdn%fé!tlbn%lxtd#h be prepared,

utlons a sensor chirp froma] is treated
whigheqomsiets obn§pblaac\wed:t9r BOOEreNi Ngvagﬁm[Q ag/pl], 30pl Cellfectin

(e e ReodBbliarE o kBl RRACRYL: NG ans igfiled water ad

50Ei| TheGHEGISNoN! thnd BAIRISM M Afin V\é‘t&ﬁoﬁh@ﬁﬁddﬁ@tuﬁ‘é CAlﬁter thls time 0,5 ml
on-activating t0 actlvat{ggﬁ solution in d];

Meskureds adtled 6 pegh e)ixi & theaalle ara ebaghaskihedd é@%ﬁluwrsyemoved and

i R BB B O3B 04, 27°C cupation e
1R h e @iahtiidodtaihihgMOsh serum) is added and another incubation follows for

4-5 days at 27°C.
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g] a current is determ ned when replacing the
non-activating by activating solution in fj; thereby
wW@e@eiomy9t he nodul ati on of the activity of thePCUZEP2005/008660
protein in case the current frome] is of different
strength as the current fromgl] 14. Assay as clainmed
in claim13 wherein the sensorl4chi p is conprising at
| east one of the NCX proteins of the following |ist:
NCX1 , NCX2, NCX3, NCX4, NCX5, NCX6, NCX7. 15. Assay
2.21Blagugrnwiifidatioo|taiisnlate anhmwecimﬂahaemnanmhrus ¢léne
conprising NCX protein of mammalian origin as e.qg.
fromrat, nouse or human. 16. Assay as clained in

Aftel me”gel@dw@trﬁé éuﬁérﬁai&ﬁi(opﬂ@ @-ﬂahﬁe@ﬁ@ﬁ‘ﬂd\t@(k gollected (so called

pr ot ei n. as clained in clains
V"%éioékﬁ/ $Q?e FQé Hmdeahilckat@orqf Mee@BbiNGXt piras by mladua scwasnlng

anB P UBETCPHATER el R ASADE S B0 £ TR i shou
seterfspat lelasto?:@ anisi Beanwhil@vipas iscdiR@gy t®fl ml aliquots at dilutions of 10E-
of | .qat ss that _carries gold structures. 19.
%@é 1885 therdeandh Qi Ates cells haveatiached wei te thesplates the
me@it B egdasﬁ band‘d M1 BP dliste ;a%"sqg ? gtggagﬁg&eﬁgg the 6-well

| ayer Vi ng or several 1nsu

plafe. tTha‘ plph&s aredmrmfeme@@p a]rodlqag péatforehamd slowdy rsdked for at least a
sol ytion

hi
colliR LY. VW 57 oot euaross Yulh larhefinorhpasessis prepased (ust
befbre sé). ThemaNdwingsmixl igiuaBd: 4 %aﬁ'ﬂ Brale’ %@ﬁécﬁbﬁl'\%&%lemenmd with

sensor chi IS conmp risin east one
20%rfeatal Qalf rwmearfcbrnp@w gssea?laqugamwmdmmﬂhe agarose is

corley P MR 3 o A et
Nowrdlighe rasdientis dspdaitadibif fisby iR Saviliedaid 3l o'ﬂeﬂa;?fmx is added to
22 wherein the NCX el n

as clained in claim
ea(ﬁsWﬁhHﬁ@ liReviog M%Mehdovzn th«far wgall %ﬁhes/vdbaad @intmtjna plate. After

ov&laﬁaﬁ?ﬂ%%éllg e, FWQ?{? H}%OS ﬁﬂ{h% I‘?OOJH) rﬁgﬁeﬁhls time 1 ml

protein s pro ced

medizio isbadidert tdoéattogandtyl toravbit deing @b. TH@ pla@és ary placés in a 27°C,
wherejn the sensor chip

8% méﬁ% CBPﬁaﬁ%d;@CHgﬁf&awcﬁt lg@stof §a¥e- gl ass t hat
carries gold structures. 26. Kit of parts as cl ai ned
in clains 20 to 25 wherein the sensor chip according
Afterghtsl therplaguessareostained with a thﬁmapn’eﬂmm 1% \Neuteai ded. to each well of

o PP 4B ET 1S B od B85 e BB i tme

the\fw@quisgwmgjggﬁw% ﬁﬂ?}@é@@&‘@éaﬁ@poté@nﬁ@ﬂdﬁ@ﬁ@%spw&r 4 sterile
pasiéaur n@@ﬁ%pngmwea@r@ QAR ds pwk@dainﬁstr%fe@eQMmﬁan@m T-flask

i) 255 S0 AL 14 S SR8 T S5 et clows

for 5-6 days at 27°C. The culture supernatant is collected (so called virus stock VS1)
and used for the next step: the determination of the virus titer.

2.3. Plaque Assay for virus titer determination

Same procedure as described under 2.2.
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29. Kit of parts as clainmed in clains 18 to 26 wherein
the activating solution conprises 30 15 nmM HEPES/ NMG
W@R00é/0M81971. 0O, 140 70 MM KCl, 4 2 nM MygCl 2, OPGI/EP2025008660
nmv CaCl 2. 30. Manufacturing of a kit of parts as
claimed in clainms 20 to 29 mh?gein a sensor chip is
manuf actured, the NCX protein‘ts manufactured, the
manuf actured NCX protein is fixed onto the surface of
t he sensor chip, a washing solution is manufactured, a
Thenplacmiesiaratcongtesband thentites isnealelatedup\edsing thaéallondng eguation (for
sol uféd)nl .S manuf actursed and the sensor chip
exa&}p‘lﬁ 'sri)ﬁlauﬁﬁ:ﬁr%l‘:%%ﬁeﬂ, t he washi ngsol ution, the
non-activating solution and theqactivating sol ution
_are conbined to a kit unit. 31. Use of a kit of parts
Titegdpl/ailve d0iMaqyes a1080600 (3otor Tdenti Vi ng of a
conmpound that nodifies the agtiyi NCX pr ot ei n.
32. Use of a kit of parts asﬂt(r:]r ﬁoﬁ%ﬁ/yﬁgl aims 20 to
30 for determning the activity of NCX protein. 33.
. Assay for determ ning the activjty qf X protein
TitefH{erHMh 3 %’@@@grpfls'*ﬂ"p (e Pifg'frﬂ'@galﬂ"é@rllf\ﬂ& NCX protein
cont ai ni ng nenbranes is exposed to a rapid change in
the concentration of at |east one NCX substrate. 34.
Assay as clainmed in claim33 wherein the NCX substrate

i + . DEAV, 2004- 0052 . SEQUE 1.STI NG
2.4 Rgliisginn P besREPR IRt TUS 11 2 I9eBsER S0 tn ocess

for identifi cation of conmpounds for nodulati ng the
enzynme activity of a sodi um cal ci um exchange

For thendrsraraplificatios usgally 206.49). b dawiltipligtyofi infactipn) of 0,1 is used, that
Pat ent L.n r.Si < > 2 < .
334 SR8 18 580 SR b O iy ror
seddindapapdedtiohadyaldd thetarhglifgatioatineagad wd petdapgidximately 7 days.
t_t C aaat ga gcat tt CﬁCt caacttccta gt at ﬂaat a ac&ca{aatf%c
Duripg #1is simaatheorugauill heagpliigdhexpangntia %@eéé@%y ality of the cell
culﬁﬁ’? %?fn WRheddd IP5R30%. F9 g@ﬁ@?ﬁtfngjﬁgh Girbis G 8% FCS
caftttacaa agggcgcgca accgtgttga taaatgttac gccggttcaa
suppiémentedisnga récahaended @nddhg tusetaf zes upsespinngyculture vessel with

cccgagtt gttfgcgtac 300 . tattttctaa gattagact
vuiediat Aureto: hfee ees e il S ARetfaiER ected (so catec
virdt 186k 8429, *RZ3aqh~fer IRHIE 6H¢iFuD SRR IH A i AFficieAtRdA several
ccctagtatt 420 cactgatcg}; ttcttctaca cacctggcgt

expresgjooisiudieaandivhich cagdgatemdAar agrergh {umto 1 year) at 4°C
tttaac caacacgtct aaatattatg atggtgtgca ttttttgcgg
a“‘%ﬁ@“ﬂc‘é’f’%g‘t?‘?‘i'tt agctaaattg gttgtgcaga tttataatac
taccacacgt aaaaaacgcc 600 gcgggcctgt tatacaaaaa
aattcaagta cctggccaga ctttgccgcc tgaaagcata 660
2.5¢ Gxpeasgirnolihatrgeempinant ?F‘%&@Xégaccggtct gaaacggcgg
actttcgtat 720

For all expression experiments a M.O.I of 3 is recommended (ratio: 3 virus particles for
1 Sf9 cell) and an incubation time of 72h, at 27°C.

3. Membrane/Protein Preparation

Cells from native tissue or recombinant expression systems were harvested by

mechanical separation of the surrounding environments (bottle or body) surface.
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gttcaagaat ttattgacac ggtaaaagaa tttacagaaa agtgtcccgg
catgttggtg 780 caagttctta aataactgtg ccattttctt
w@2@bgisp1t t cacagggcc gtacaaccac 840 ggcgt gcarCT/EP2005/008660
gcacacacgg tattaatcgc accggttaca tggtgtgcag atatttaatg
900 ccgcacgtga cgtgtgtgcc ataattagcg tggccaat gt
accacacgtc tataaattac 960 cacagcctgg gtattgcgcce
gcaggaagcc at agat agat tcgaaaaagc cagaggtcac 1020
gt gt gggacc cataacgcgg cgtccttcgg tatctatcta agctttttcg
Moo Rpthehly Yl Bp=287 By B TR Sl BLPSEaRAYt contrfugation
stepd ghtlfor satrogeagrgticnt acaizifisgetionaa ttaatt at aa t aaacgt aag
1200 tttaacaaat actttatcct attttcaaat tgttgcgctt
cttccagcga accaaaacta 1260 aaattgttta tgaaatagga
Spéc"i‘f‘i’c?a?l‘lg,t fHefmBfRACEHDBS caARIDOGAH follewst t t gat 1320
tgcttcgctt gctccgttta gcttgtagecc gatcagtggce gttgttccaa
t cgacggt ag 1380 acgaagcgaa cgaggcaaat cgaacat cgg

tagtca caaca . c 1440 seite 1DEAV

3.1 Joo 6on oo P AT el T SRR o accacant ot
tggcaacgtt gatgttacgt ttatgctttt 1500 ctaatccggc
ctat aagagg tggtgttaca accgttgcaa ct ac?;ltagca aat acgaaaa,

AfterErveRfing hecels giaeepiaiidatiop pRouRlionsts abaRRyCXagd Wwet weight cells
rof AR earTebAZNIR 7 dic HoEaRarARd 1BR0HEA 9RG orea at s0°C for

furthecpepacaiorcggat gttt g cgettgtccg cggggtattg aaccgcgcga
tccgacaaat 1740 gcgtgttgtg gcctacaaac gcgaacaggc
gccccataac ttggcgcget aggctgttta 1800 ccaccacttt
Th%@@ﬁéﬁé&%tﬁm BAGE afg BeaLfenidd tblitslcarPbiffeH (DIZEMA Slitrose, 5mM
g

gtggtgaaa ccgttgattt agccactgga cgcgcagaaa
TrimpHgabg2mdl DIdagoegampleprotaasetigbiitogeecitait talpiet per S50ml (Roche

. aagccqggi.gt tgcgatt 1 agatcagtc atgacgcgcg 1980
D'@QE&%&%@@QQQB@%% éﬁrg&?é/ ‘aca tgtacgccaa atctagtcag
tact gcgcgc 2040 tgacctgcaa atctttggcc tcgatctgcet

tgtccttgat ggcaacgatg cgttcaataa 2100 actggac tb i
The Mpralbiedgdraioenis xja RIERUFALRY eelbERuge CHIS ke hgmogenized by

eG4 bRt EERAN E $98.Cha by oo P

InsBOaRGE Conspapadiings! dSa) ogtlumBognte hogumeaisatipdomethod utilizing a
Doudes oBtbermme et S PaeaTIy . Ko Germany) and the
su%&%%é@ﬁri@@ﬁ%ﬁ%t@@%@%.Ws@érhﬁ@h@sgﬁre collected and

gccggtgc agagcacttg aggaattact tcttctaaaa
agdid@@ntrifaged fgycth at41agodt! 00860y gtSHY swinggeyfdator.
tccttaatga agaagatttt 2520 gccattcttg taattctatg
gcgt aaggca atttggactt cataatcagc tgaatcacgc 2580
P8R8 3885 R PRI A XIARREN LHRIHT Snalianes R . 81 Withe81% Gucrose (in
acttagtgcg 2640 cggatttagt aat agf_cact gt at gcggct . .
5k Aeis) ez spensiongs ediusted tab%a 1he GUCERSS GARIEN IS now buit up

oo RBSHY 3 B RSSSAIGHR it PoRGFETAEATR, SHT2R brose, omi

35 PRRYABA s@drabét at 2520 gcgacaat ct ccatcccggg
ggt aaaacct accagacgag tttattgcta aacataaata 2880

tgtctacatg aacacgtata gctttatcac aaactgtata ttttaaactg

Ag%ha%jgg@g%ﬁgﬁ i %"? gg@} Qlaf mhdére %’P%‘@tanegﬁ)@@bégttﬁe gradient-bands

aaaat aatcgctgca 3000 ccttggccac _
arqjagsieded cardfaliyt wish agragiedrpipgitaand calededdy fresh daloes together with

5 ol ggRB ot | LM RO AT ORI HepRd i 78101 <91 9

Another centrifugation step follows: 30min 150000g, 4°C.
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cttctccaaa tttaaattct ccaattttaa cgcgagccat tttgatacac

gtgtgtcgat 3180 gaagaggttt aaatttaaga ggttaaaatt
wQe@eHtslgr a aaact at gt g cacacagcta 3240 ttt gcaaREREP2005/008660

ctattgtttt ttaacgcaaa ctaaacttat tgtggtaagc aataattaaa

3300 aaacgttgtt gataacaaaa aattgcgttt gatttgaata

acaccattcg ttattaattt 3360 tal’fhggggaa cat gcgccgce

tacaacactc gtcgttatga acgcagacgg cgccggtctc 3420

ataccccctt gtacgcggcg atgttgtgag cagcaatact tgcgtctgcc
TheoegoRiPgRUeBrEGRsFEpénde LRENIINaO0 3 B rhvt EDIRIOAREITT, 40mM

gct aaaacgt gttgcgcgtt caacgcggca aacat cgcaa aagccaat ag
Hepes4uH deycl % @leceeefat t t t gca caacgcgcaa gttgegeegt

ttgtagcgtt ttcggttatc 3600 tacagttttg atttgcatat

taacggcgat tttttaaatt atcttattta ataaatagtt 3660

at gt caaaac taaacgtata attgccgcta aaaaatttaa tagaat aaat

tatttatcaa 3720 atgacgccta caactccccg cccgecgttga
4-sﬁpéabﬁyEé¥eE?%@8@cagt tcgtt gacgc 3780 tact gcggat

gt t gaggggc gggcgcaact gagcgacgtg gagctcgtca agcaact gcg

3840 cttcctccgt gtggccgaac acgtcgagcg ggt ggt cgat
Thegzhip agzrm:gisegttim digoaprptsddo ajjdnsignges thecprodejg titks or is attached to

the £ dBiscREy GRATCOg by rpEebls VARG ko 20 Goxalgptiproes.

gcctccaagt 4020 gctgegtgtt catagacatg tggcttacta
gcagcccget tccgtgcagce cggaggttca 4080 ggcaatattg
Thegsaget £8igof RANe@SEAYRANSHIY ety of ethasie hody p&bamﬂga@gglass that

carbh G SRR TS5 EEL L ol RRG5EA R romtane e

anddegingend br gevdrat msglatingdapirsaaa tcattgegat 4260
gcaacccgta catgcaggct tgcaactaaa cgtacgttcg gctttaattt

agtaacgcta 4320 tagtgcgatt aaaacgttgt acatcctcgc

In atﬁrﬁe"i‘@océ’%bgafﬁ%rﬁ%‘é boRAR agl‘é%%t% RS %ﬁ{r?é‘ was coated with a

caaca tgtaggagcg aaaat ta cggc gct aa
meréégﬁnatlammha Ilgidg’atmwmgsttngt@‘@hWa@ ht gntt$ bt tZ—DlphytanoyI sn-

oyt Phafendhad Yl (D R A L g i brbacecyiamine

(FLO ?%s%bwedtlﬁ%@@aﬁébﬁt af€hHecthe %ﬂgdétawtiso GRPEL B0 mg/ml
- aactttatcc 4620 cgcgcat aaa attgttt gat caé; aaca

in hexmoc@h&lgaadatm@dgdtbtyg%\%w ¢ el amige (5 mg/mlin

nexy ok B Par AT BRDen oA E R BRI EahS) T6 Sohieve

this Qlﬁl@ Géﬁ&ﬂ%lp@ dlagdadiibaied S4B mﬂ.ambadagpﬁalﬁ@ﬁﬁgm ﬁmand then washed
agcgc?( aattaaatag cttgcgacgc aacgtgcacg

wﬂhug@@@&(aa@ 3xv Buk) and Vaewirndrigdgftet a@tqr@blﬂ@urga%mglm'@@g 30uL
T DEEEE A, § 382 LIANAC FUAGL L9 G6AEpPEBETERILA ofthe sensor

chlpcgmda&@gbe@dtfgcﬂogmaﬁo taata btfandticcahaardgrathip dQpt af thy

merB QiR Iale it S CUHBD EAGDTRE VG 05EH A KL giirggonioated 2x10
unité ?@'5 96th 4 1308 Ir8&K Bn 96 MM dfertid TGVt fOm the sensor chip

atgtcgdtga cgttaaaact attaagccat ccaatcgacc gttagtcgaa
andtrea@gad dbySGa20entrage caotainjoadutfer, yehickai pipgded up and down and

t C t tt agtcctggcg 5280 tggtgcgaga
Sf”%é@ig%&ig‘% @ﬁaggggat gcat cgt ata acgt gtggag tccgctcatt
5340 accacgctct tcggcgcttc ataccgctta cgtagcat at

tggacacctc aggcgagt aa 5400 agagcgtcat gtttagacaa
S. Sgiadiendrxhangatirotaeol g atcccgatga ttttattgat 5460

For Wi GEEPRIEARHE Rkl HhE TSk BroBhPRab aRfed BHRREAARLY with a

washing, non-activating and activating solution and the electrical current was

measured when changing from charging to activating treatment. The replacement of
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Sei te 3DEAV 2004-0052.txt aaattgaccc taactccata
cacggtattc tacaatggcg gggttttggt caaaatttcc 5580

WO eaoaactigyg att gaggtat gtgccataag atgttaccgc CRPCHEPZODBIS660
gttttaaagg 5640 ggactgcgat tgtacatgct gttaacggct
ccgcccacta ttaatgaaat taaaaat ggc 5700 cctgacgcta
acat gt acga caattgccga ggcgggtgat aattacttta atttttaagg
5760 aattttaaaa aacgcagcaa gagaaacatt tgtatgaaag

aat gcgt a aaagaaa 5820 ttaaaatttt ttgcgtc
thecnretlm@eg z@gﬂmﬁspdlwmﬁ@gt?mlag @Qi@lum-freetgbt@%zs@olutlon) with the

ciahloeh G5 BT e B BT e

grabifeit AERMERPBA Y ﬁérbbhhggt ) RFoRHDO RACH tdacement of the

aagaaaacaa tgtaccgcgc ggc t acaggaagag gtttatacfa

sol @by e AmacSolbicH {cézﬁt:omgaﬁ@? saktiof L BRgelafe NCX activity.
g

tgtccttctc caaatatg 6120 aactgitaca ttgcaaacgt
Subgaauestly g@plg@l@g@@d@p@saaa@@f@gp@d@t reing gla@ sggg@ chip into its initial
sta t gacaat gt aacgtttgca ccaaagcaca cggttcacac ttttggctac
aattagttc 6240 gctctgacgc atttctacaa ccacgactcc
aagt gt gt gg gtgaagtcat gcatctttta 6300 cgagactgcg

aa at gtt ggt gCt t cacacacc cacttcagta ta a
e&tﬁ@aéﬁa@%r@& oA dg(&gﬂfah% bipsenspeaysiant @%ﬁgﬁ%\g Aficd with
s t t C
acﬁ@ ”%at gat: t gacg t ! act@?? ‘acag cN f:tb'i‘ ;gf@g MgClz, 0,5 mM
CaCh0t ttoreadtiviatiggt b@flﬁ@l‘&(?)@ﬂQWﬂﬁﬁ’ﬁS/NMﬁ@ﬂ‘biﬂa 140 tgae€Ct, 4 mM

Malegeansh giasrine el 150 AAHEPE AN ERa A Frikor, 100 mm Nac

4nﬂﬂfkh§l§l% bbﬁ\%l 4 HumAdy AAS 33 ihtEa 368 BER388s A AdE R Pthe system
6660 t aata ‘ttacgattt aaacaaaaaa taattgct at

wagflushygyt w:tb adlhufters & rensguais Hubblgsdiemdbe gnbreafluidic system. An

e SRR ER P AT Sattq B GR ALaR S oReed senpqrpreloaded
witR NG Rashfaifild PR herhbiahe feamhgast(chernially asddified gold surface of
gcgacaatat aattttattt tcacataaac 6900 ttagtaaaag

3 m ciameateg: logada Bieasiencgst @bkt frankfdAda ra"m{a dtiglyig transport
Ot t:
thr i B S e L e The Senb Ak kel ok sEhicked by applying air
preestamjoahemuggaagmgmsaagt aaaaag aggagtattt 7080
aattaacata gttattatcg tatccatata tgtatctatc gtatagagta
aattttttgt 7140 ttaattgtat caataatagc ataggtatat

Me@géﬁeﬁ%té‘gvé?ék@hﬁHf@érrkﬁ@ﬁﬂ%@é% nB&oelp eakaratresulting in a flow
atatatgtct tftftaatgg ggtgtatagt accgctgcge atagtttttc

ratq 2babaut:30apt s h Foatihe detegaminationcofitscactivinctheanembranes harboring

NCoCRERT ety Eansbeliirly DAl \adind o 78 9Ehfting” and

“ach¢airi@asidiont Theaegatemantopiedivashigfiasitiondcihedadgactivating”
aattaataat 7440 aatttatata atcaatgaat ttgggatcgt

solagsi Indugés ad‘éa‘tgta;ﬂégt aargss atcnghransd harbarireg NCx proteln

tagttactta aacc cca aaacat, gt tat acage
ThereBHeBaepIaCRDBAVOD IS, OO N AN G SRR B Aot UAbGY Lsclution tiggers
theaﬂléﬂca%@l‘&ﬁ)‘f ah&ttﬁlﬁ§ﬂféaiﬂd6€éd: gRRtrcal 69@&@16\!\?&% nedddPed when changing

tgcgt cgaag aagat caagt taatgtggta aaaaatcgtc gtggcctaat
fromndnantaglisating 8o “actaaﬁag trea@n@ngabS@quarﬁb{aeab@mg solutions in

acagttcacc tcc ttttct a act 7 ta
revBEUCRh SR i egteree BuP IRl sidday R e the gantro
soff P, alseefiapsawakidefihkatin Wrﬁérﬁ‘&ﬁ@sﬁﬁ?@ RS §ldtedl over the sensor
aat gagacgc acaaact aat 7860
surface for 0.5 s, followed by "non-activating” buffer (2.0 s), “activating” buffer (2.0 s),
“non-activating” buffer (2.0 s), and “washing” buffer (2.0 s). During the whole

sequence, the current response was digitized (2000 samples s) and saved to data



gacgctcgtc aacaaacaac aatttttatt gtcggtaaca ttactctgcg
tgtttgatta 7920 atcacaaact ggaaatgtct atcaat at at
wa@iobgetigat at cat ggaga taattaaaat 7980 tagt gt t RGHEP2005/008660
cctttacaga tagttatata tcaacgacta tagtacctct attaatttta
8040 gataaccatc tcgcaaataa ataagtattt tactgttttc
gtaacagttt tgtaataaaa 8100 ctHtggtag agcgtttatt
tattcat aaa atgacaaaag cattgtcaaa acattatttt 8160
aaacctataa atattccgga ttattcatac cgtcccacca tcgggcgcgg

fileA Fef tBELrRsBEREL EXPIBREMEINNIBIGRINEIE! didsdIR8d irPtttivating,” “non-
gcagggt g agcccgecgec tagggceccat 8280 baccttctag

t

actiyeling angt @chvaliing duifgr.ogapectivglc Alt eheiicalscvens: oftarwmdytipal grade
orb%g'(ég ggggaagatc tgtggtacat gttgtacgcc gctaattcag

dadagt gggt g gaaaagttac 8400 ccnyntnrrss tsngatttca

tctgttagtt actgtgagtc tcttattttc ccatgtggac 8460

cat gt aatt g ctgat aaagt agacaatcaa tgacactcag agaat aaaag
ThegfgllawiicsetingD areyusrchior ke MRASURPIEDES @H\b@ﬁoagac

agaaat ggaa ggagaaggaa at gaaactgg 8580 t gaat gt act

ggatcatatt actgtaactg tctttacctt cctcttcctt tactttgacc
Cyck6540 acttacatga cctagtataa tgacattbtm ggntgctgsy

velkasaasaooa ot aattttaec Q700 cecattt aana acececcaanac
I\ uuu\g é 3L 3“[ T C AT T L 555“ A% A" AT A A =) Y\vv\v

wa cteid ngggacaaa%‘?[ivtégéét t t|d-cact aazléIY?gS?‘g‘ﬁBO break

bufféft 2aactabi ARt t C4dluBERagadaRGivafsg 9t § blfrerCIPKgY Vs
gdkat agagc 8820 tactgtgtat tt{tgtggcca tggtctacat
gtttcttggaluyoot ct at ca t agcat qtsdutB8B0 at{gacacat a

Ananann~ndNn~Nt A~~~ ~NA tint A A~~~ ot laWaRat i hy
auuauat

onnt + o onn At At ~y Nt \
—aaacauv v J C A Uaaaua LY uu.yu.yu.L C acT o T U
0.58940 vawgﬁrrgvsa t ga?%ggt tc at g%ct cta t aagagt cat |42

p.5€acat ct ¢ag gaaaaagepqa 9000 tdagfataaa a¢y@gccaag | 42
tacaggagat atcttcagta gtgtagdgtt ctttttgttt 9060

0.5a;att ggt at 6 bdrnssvi2k t kgaaadidsa at ggagagac caccaapd2a

Osactgtga,;“a 9120+tetggaatga—ageagtttet—aactttggot .
9% acct ct ?@ gtggttctgl tgacact 9180 ag&Sctt act

ttgicaaaga ttbkngttkt tvrwntvsnc ctgaccttga tggccctgdg
9240 atcttctgct cctgagattc tcctttcagt aattgaagtg
5 mindegbeealt accgggaccc 9300 tagaagacga ggact ct aag
aggaaagt ca ttaacttcab tnmagssasvv gtgtggccat 9360
aacttcactg caggagacct cggtcctagc accatcgtgg gaagtgctgc
Cyckagaccggta 9420 ttgaagtgac gtcctctgga gccaggatcg

tggt agcacc.cttcacgacg hrghnt ngg 9480 stvgsaaatt

washilg at gf Nenat cat t aft 2¢ivetiag ct dingin-t t at gt geEghing gacloegk

DU acacb A LB goptiabib sdaca atbhy 2 807e0052. ki

tctgttcheowtionyvvdgtr gaagat tjaajutiont tt g¢gt g tcttcthtgt

gacagcagcc 9660t tctaattc
0.59t aaacgtde agaagaapd®d ct gtcgt% 9720 a¢dbcgtaga |42

OS%dL’ggdt Jbg bkkhrvvitsa wsaytctigge tttacat gt ttrgtTrghcT
9780 atafcCtcctg gtigitgtgga ggtctgggaa ggtttgaccg

0.5qaat gt appg aaacagacag 9840 tatmgaggac cadgacacct 42
ccagacccett rraawgﬁt_arttt {1t c-9900
t

058tctttcte@d tctgtgtfeft gttcgcet gt agcgg4ba ggagact tga

atgaaagaay 9960 aagaaayyyt —agacacaaca taagcygaact
catcgcctat cctctgabtc vvawadrrt 10020 ctgttttaca

5 miagitéd predicarmhadditign of acoagigecs Boengageayg gatgattata
10080 gacaaaatgt tcatacagat gttctccata gctcgaccgt
tcgtctcccc ctactaatab 10140 ykyvykryra gkrgnt gaac
at gaaggaga caggccatct tctaagactg aaattgaaat 10200
ggacgggaaa gtggtacttg tacttcctct gtccggtaga agattctgac
tttaacttta 10260
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cctgcccttt caccabhgdr ssktndgkvv caattctcat gttgaaaatt
tcttagatgg 10320 tgctctggtt ctggaggtgg at gagaggga
wQ@QraosayHgl a caacttttaa agaatctacc 10380 acgagaPCHBP2005/008660
gacctccacc tactctccct bnshvndgav vdrdccaaga t gat gaagaa
10440 gctaggcgag aaat ggct ag
agaaggttct actacttctt 10500
ctaagacttc cttgaattcg tcttbddarr markkkgcat 10560
ccagat aaag aaat agagca attaatagaa ttagctaact accaagtcct
Cycha@t cacgta 10620 ggtctatttc tttatctcgt taattatctt

agga-ttcaagthbhdk-10680

WagliBgaag
bufidP 740 IELGEREH
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pg@gacaat c a

t2t agaag

A
q
A
\e
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\&Zscttgttc

anaact ot oy

cds gt at bnt

Nt

42

0.5%ct t acc

Aty t ecant ot
T U LA Lul

Y
A

cter 11100
CA g =

LAOU

at ccgcy

TATAC T 3[ 3

gt ggt gg

! agt cac

Aarnt Nt N~
AN A AR ARTACAS
A

8c 11160

ctcttga

ac catrgacaccg ggaatggtraa taggcg

ClCc caccac

bcncgtvatr 11220 rggdgactaa cactgtgttt gttgacttca
5 myadesgeega t ggcacagca aatgct gggt 11280 ctgactgatt
gt gacacaaa caactgaagt cttgtctcct accgtgtcgt ttacgaccca
11340 gactbtntvv drtdgtanag sdttatgaat ttactgaagg
Cyc@«@.t gtggtg tttaagcctg 11400 gt gataccca gaaggaaatc

agaat ac

cac aaattc

t aaa

ta aat gact

cc_ttgaca

ggac 11460

Wagthiog at gggon<t t cct ttagfivatingt gt|Van-gdt kr agiMgghtidat cat bigak
tgatgatatc,. 11520 tftt gg at t gcat

buffg cagtca@‘&t'v 'ngt atsccﬁg%%?act ELt%gng ggg?tctcc
tactttt pgguggaacacgt a gagt cbhvygdilitidshnvhscaat gt caaagt at
11640 Seite 6DEAV 2004-0052 tixt cttctg gat — |

0.5ygcat act 8§ aagccadtd® tgtttcgtd®a cagttt 42
gaagact aagtcttictaccygtatgage ttTyyt t—acaaaghpy K

0'5§ssasdgazﬁ 11760 v;%%lcacttg gttgcctcgg atctccctcc 2

0.5@Ct gccacpg taactatitad tgatgatigec 11820 c¢4st gt gaac |42
gaacggagcc tagagggagg -t gacggtigac attgat ctg

0.5511880 gt Bsacgsst t 28 dddhcg c?@gcatttt 48ttttgag |1
gaacetgtga—ctecatgtgag—11940—tgagagcatt—ygcatcatgc

gt ccgt aaaa at gaaaactc cttggacact gagtacactc 12000
5 mivsltet qabar rusaditionaf ghetdarae PonyEagat paanotheaicbgagaeation or of
cat ctggagc 12060 tcgaggaaat gttatcgttc cat ataaaac
anofarceoamaund #fG@act ctt gt agacct cg 12120 agectccttta
caat agcaag gtatattttg bvkvrtsgar gnvvyktcat cgaagggact
12180 gccagaggtg gaggggagga ttttgaggac acttgtggag
6. Expetiogagt a gcttccctga 12240 cggtctccac ctcccctcect
aaaactcctg tgaacacctc tcgagctbgt argggddtcg 12300
attccagaat gatgaaattg tcaaaacaat atcagtcaag gtaattgatg

DutPRe

gictol thedlchagsbmidmendsibhe

tagtcdgttc cattaactac tactcctcat 12420 bndvktsvkv _
surfadg taga gapasaechtoaa gapid tCa’c coneentitiondtmpgagdipode cciersigat charging

cord e, SRR A 81 LB BRI for

expeEEMEAACERE W Hhlextral\@RPUIAIN" tegitictons bpplid®6D8ctly before the

acaat aacag gaaaat acct

gttcttcttt cgggacaata acttac

expgoownt fathe Rigsensor to generate a sodium dgradient. The reason
decay of the current is due to inactivation and/or capacitive coupling of the fransporter

nadHts bbahd 3o the biosensors

tfg |g ﬁme fast

to the surface of the membrane fragments. In effect, a stationary current charges the
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tgttattgtc cttttatgga caabkkangg ttgkytggcc aacctgtctt
caggaaggtt 12720 catgctagag aacatccgat tctctctact
wWQr@ans1eyg tt ggacagaa gtccttccaa 12780 gt acgarCI/EP2005/008660
tt gt aggct a agagagat ga cattabgvrk vharhstvca ccattgcaga
12840 cgaat at gat gacaagcagc cactgaccag caaagaggaa
gaggagaggt ggtaacgtct 12900 g%]ttat acta ctgttcgtcg
gtgactggtc gtttctcctt ctcctctcbt adyddktskr 12960
gcgcattgca gaaat ggggc gccccatcct gggagagcac accaagttgg
sandaighysiruciurelgiohe higserisaaagt thenaf@ecgm@rg@ggagt elﬁg’f(lical field that
ccctct cat ttcaac tcactagta 130 rangr ght .
allof gy SrbP: o IATES SeBTRATkG A 9 A Sude shii e ghaging
capasdité0 acaaacctgg cacttcttag gatacttaag ttctcatgac

acctgtttga gtaattcttc 13200 tgtttggacc gbsykstvdk
kkt naccttg tggttgggac taacagctgg agagaacagt 13260

Fiad Bt MRS 4 TGN o PP JEaTar REat oo ¥86Sraing
beforewbhick tatysh apdafigri@regtiaie ) rhisitid3 3P 4 BON-8p&dfc inhibitor. A

. gaagagaagc tgccctcctg tttcgattaa ccccttctac tactgctgct
biosensapSubiEeieddedapid o cencriraliofyamsadn tiesrlsensetor presence of 10

uM SHISHHF Y Wal?gdlﬁ%rgé‘égn%%Wa ‘i\fl?f(tpte%‘(%n%trﬁtog%gg@%\ or 20 pA

gaaggtcctg tttgcctt ccccctac tgagcact ac
resrmcgiga?;rg abmw'glgctheesr?@atﬁciiy ot thegsigraladhe gpatigati@poOtY gl of the
., .actbv v, 13620 kvavtat a aat ggctg ggcqtgtttc
inhiBiargeanliedin & GPerasacr g N SEpaeNS SRl DA SERG-1 % (n=S5)

. X > agaa -

T et e e b S SO AT PR 5B 5B Bles (n = 5) were
recovded svitht g plicatian tof epinhititogs concemteatidnst ofg®: 01 gedcdabtand 10 uM.

13800, gcct gaaaga.ttct gt gac agt aacct c tggaccgaag .
The il il i el a6 R8BI EIgR ¢ DL MG Baobig The Hil

t . .

coeif T S6LBbd SALLRIAPlo 67 2D RS oAt CARR Tt e pbsence
of teginhildioe résul398A NIT X pleak cggrents withiupae TIDYVLHR the@mplitude of the
. ..accgbavvva, gt z‘édt aif)kv aagccaccca 14040 ggaccagt at
initigy gerovindcthedgibharse (R eEeBYle agcaacgcgg ttcggt gggt

14100 cctggtcata cgtctgcgga ggtatccatt gcagtgcccg

tcgttgcgcc abatdyadas 14160 gnvtgsnavg aatgtcttcc
In conyolaaxpegmanis e cumenttanedd beg dirginishedchyapeductie@ 26 the applied Ca®*

. _cgcagccaag. tt.acagaa accctt cacc £ g C
jumg g aiicalion s’ QEbtReas Noddvaras: & Nareggyy Fiffermore,
merABfareks it %éll@ﬁbﬂéﬁﬁf%@&in?g‘@@)(@‘b‘itﬁﬂotlﬁél%oclﬁ’féﬁ@tu‘hH@F similar
cactctcttc accatacccc ttgtcaagtt tcacagggga ccgtgtgatc
expedmeotal ganditighta gt gagagaag t ggt abgkvs gtasvttttt
tgctttcatc aatgtggggg 14460 tgctgctgta tcggcggagg
ccagaaat cg gaggt gaaaa acgaaagtag ttacaccccc 14520
acgacgacat agccgcctcc ggtctttagc ctccactban vgvyrrrggg
ct gggt gggc 14580 cccggactgc caagctcctc acatcctgcec
tctttgtgct cctatggctc gacccacccg 14640 gggcctgacg
gttcgaggag tgtag 'gacgg agaaacacga ggataccgab
ggrtaktscv 14700 wntcttgtac attttcttct cctccctgga
ggcctactgc cacataaaag gcttctaagc 14760 ggcgaacatg
t aaaagaaga ggagggacct ccggatgacg gtgtattttc cgaagattcg
14820 ccgbyssayc hkgcgctgca gatctgatcc tttcctggga
cccggcaaga accaaaaact 14880 cactctcttc aaggcgacgt
ct agact agg aaaggaccct gggccgttct tggtttttga 14940
gt gagagaag ttcgaaatcc gtaatgttaa acccgacacg atgaagcttg
tcgttggatg 15000 gaaaggaaaa gagctttagg cattacaatt
tgggctgtgc tacttcgaac agcaacctac 15060
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ctttcctttt ctcttctaca gggaaacttg gacccgcttc at ggaagaca

gcttccccat 15120 tgttaacgac caaaagatgt ccctttgaac
wer@goegang taccttctgt cgaaggggta 15180 acaat t BRCI/gP2005/008660

gttgaagtga tggatgtttt ccttgttgtc aacatgcgtc ccactagacc

15240 caaccgttgt taccttcact acctacaaaa ggaacaacag

ttgtacgcag ggtgatctgg 15300 g22 ggcaaca atgaaattcc

tggcccaaca cgctctgegt tgcgaccccg actatgtacc 15360

tcatgacgtg atttttaagg accgggttgt gcgagacgca acgct ggggc
Claing@t acat gg 15420 agtactgcac taaaggatcg tcgagccttc

at gggt gggc agcaacaacg agtaccgcat 15480 cagcct ggct

aagt cctagc agctcggaag tacccacccg tcgttgttge tcatggcgta

1 LR AR BB BRSSO rom a sonsr

COGhyReamprisingtd ROX praleinds geatst stephviseggdrisetulitely by washing,
gagcaagctt gtcttcatcg atcgtgtcat ctgggagaac ttctacaagc X
ccdrargactivating 2rd astivatingepdihenihe edisentis MRagUEee changing
ga C : : agatgttcg ggtagcaaat
153@395$%d%%§ggg§g?é?@%g@?gkggggggagga aattctcctt

gaagtttccc tggtgttcaa 15840 agtaaaggag tttagacgac

ttctcctcct tiaagaggaa gttcaaa accacaagt.t 15900.

2. { cAYRYACCRIEL ARCAEN dYRIEl BF STSOLENpgE COBRyBigFL least one
A23RGRE BREX g?&@%sa&%é %iloRing HSE DY NEILINGIEH NCX4, NCX5,
caagtgacca ggccgcataa ttttgtgcta 16020 tgtaacaata
at AN@X6f NCXat.t aagcget agattctgtg cgttgttgat ttacagacaa
16080 ttgttgtacg tatatgtaaa taattcgcga tctaagacac
gcaacaacta aatgtctgtt 16140 aacaacatgc atatttaata

3. attxaddhandclhinéd anélaim Riviigsreintie ssrgot abipdeorap?éés NCX protein of
gaaaat Caaa tgaaaattat taagtaattt aaatattaga aatcccacca

t aonammalipmaimn, prefereblytifamdat meuseef Ryhalt t at a
tctgaattta aatattaaat cctcaataga 16320 tttgtaaaat
aggaaaagt c gcagaaatat agacttaaat ttataattta ggagttatct
4. 16288apaswiditiddantcataitt 8 edrireinahe NCX peoteamisdutrhgn NCX1 protein.
ttttccgaac cgatggctgg 16440 actatctaat ggaaaagcta
at caaagttt gttcccaaca aaaaggcttg gctaccgacc 16500
tg iRBRAsd £ Edchibinant
SRR R R R R b
t t tNgXqurotein or agwivetNCHtrgteimga 16620 t cgaaacagc
tatttcgttt gtgttttgtt ttgtaataaa ggttcgacgt cgttcaaaat
16680 attatgcgct tttaagcaaa cacaaaacaa aacattattt
6. CCaREKHISAcRfASd I tlaind 414G WReicHs Brpservaghill tottains a basic body
tttcatcact gtcgttagtg tacaattgac tcgacgtaaa 16800
cacefthcrefioatesglass ek gadiasid SiHckESTaat cac at gt t aact g
agctgcattt 16860 gtgcaattta tttgcttgga catatttaac
atcgggcgtg ttagctttat taggccgatt 16920 atcgtcgtcg
7. tlg ggg@h%cﬁé cliirféaaatihimtagcs ahessin de sgasatchimbccydatgt claim 5 is
tagcagcagc aggcaaccct tcgttaga agttgcttcc, ..
GaceRiesed byia GRRARIGS BYehend e Tke s oL Pyt abgsHIating layers.
gcagcaat ct tcaacgaagg cttctgctaa aacggtatcg 17100
gtgtgctgcg gatttaattg tgtcggctaa cacgtccgcg atcaaatttg
8. t aghssmoas clhithéd in tlirggddbt/ wheeain theawaakingefdbe sensor chip is
gtgca gggc agttt gaac a@ aactcga 17220 aaaacctt aa
t aalP@MY: ?jéﬁg IRg Sp gBBcgggt ttcaatctaa ctgtgcccga
17280 ttttaattca gacagactaa cgcccgcaaa aacccgccca
aagttagatt gacacgggct 17340 aaaattaagt ctgaacacqt

9. t aghssaycanclajyed daglpimgdtigdt wheeein etfttaigalgion ement is
Rt ied BRIy abRE ISR Ea St BY HoRAVGRGT 8bhlbn.
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gtttagatga ttaggcggcg gtggtggagc tgatgataaa tctaccatcg
gt ggaggcgc 17520 aggcggggct ggcccgeccge caccacctcg

wa@ewani&Evtt agat ggt agc cacctccgcg 17580 t ccgccRChEP2005/008660

10.

11.

12.

13.

ccgggcggag gcggaggcgg aggtggtggc ggtgatgcag acggeggttt
17640 aggctcaaat gtcccgcctc cctccgec tccaccaccg
ccactacgtc tgccgccaaa 17700 cgagttta cagtctttag
gcaacacagt cggcacctca actattgtac tggtttcggg 17760
Seite 9DEAV 204- O062.txt cgccgttttt ggtagaaatc .
cgtAsgaytaseclgimest elgims §4e Saxherging sasand teplaganent is

gc aaa cc t ’ . v

0 s BOTRIPRE of S0uatRghs Hohi AR e SPL AR sctlvelibg dohiibn.

t cAcH4Y agzlamedds arats at fol € ghetei dhirdgiolgiona@ptacement is
acactgtcgt ctaaaggtgc agcgggttga ggttccgtcg gcattggt
18P6UOHHRY BY é@@}@%ﬁ?‘bﬁ%ﬁ&%’“%%?‘Pg%bﬁ m@g%%@aaes Llutidn.
ccaaggcagc cgtaaccacc 18060 tcgcccgcecg ttatcagaca

t cgat ggt gg tggt ggt ggt ggaggcgctg gaatgttagg 18120
cabggapngszlaigeddh clapnsdgiot Ht eheccincclaathcoiuton eptrogarent is
cttacaatcc, 18180 gtgccctctt .cc t g _gcggt gcegce .
coBeHpaBed by geplacigihe nogratyafind sekin fgiajtg solution
gt gccaccgc cgccacggcg gccat attaa acaagaccaa atcaaacaag
18300 cgcgtgctaa cacggcaccg gcgcaggcgc cgctggcetgc
acaacggaag gtcgtctgct 18360 tcgaggcagc gctccgtggce

oaRean Y gIeg v B S oo Rt rGRiRRE A HHY S eh a X protein
aalhgtasipaa 18480 atctgctata agcaccccac caccgttaag
ttataatatt aaccttatgt ttagcatttt 18540 tagacgat at

tcgattgtaa tttcgctatc gtttaccgtg ccgatattta acaaccgctc

18600 aat ac

aq8l at aadtrehl Eiindt RiAHEL Inf ROREARE NG R TR EAE !
aappagabtwashing salption, gaogartigatingadlationagd dar8adivating solution is
cttttcattt ttacataaca tttctctaac agagttcgag cggcgtgcgg

ctat t gt PEQ)V1d€8i80 gaaaagt aaa aat ctacagc attgtagt gg

g %g ac a%t\lfaélﬂﬁ% gbr@bh, &aeAlRERhENd 88hloh @A A&ivating solution is
tgt'gatgtcg taatatcacc getctgtgaa gcgacagcag ctgcat gt ac _
18900 apamgdechwhickcaltakthese tl@ﬁ@gﬁﬁl@gﬂﬁ caitaint nally a chemical

tatttaaaag aacatcl.c 18960 ttc ca Gt e
cagcaac EQ&’HD&'BEM*} {h% Sﬁ@%&??ﬁ@%ﬁ%\ @gaglg(gg%%g solutions;
aag cat gerdaE EHIELMR o igRaebddidepiisblapnisaauiivalgbgeidshing
cgcagtatcg 19080 acacg{ttcaa aaaacaacag catttacaac

aaaaact solutionanei-getivatinagsauticn @clivaing sefttiendyn-activating
tttattgatg.cqc : t ttattgaa taaataagat
19200 tﬁf’&'&@ﬁﬁ?\tdc\g%@gé%?g}ctgégg atg 't aa aacaacaagg

at ajt aaetdurpdrit it éerminggPReachbggiogdronyneatadtizating to activating
attcgtcat? gccaccacaa atgctacgct gcaaacgctg 19320

gt acaat SPUtIRRJR 8at gc t aagcagt ac cggtggt gtt tacgat gcga

Cgt tgc - G dRBAAMY By washin
aa;rrt\ctC%S{er{agt%ggglgfﬂﬁrﬁteg}gﬁga{gggﬁéq\g44o tttg.g(:aaaay o J
tattttt galutight hon-acticating sojatiot, adisating selutiont najrecinaiing
19500 aaaccgtttt atactatttt. atcqcacaag cccactagca

aatt gt atSPfu %@fé@a‘é@%ﬂ%@@ 'O&ffﬁeézg’cgc acagat aaaa

t a%igt ot Surfa 9 abeahirdcPRheh dafaetiythé hoataci988Ag by activating
tadagccgeg tgtattttaa cgctgacgaa ataaaagttc accagttaat
gagcgacsalutivndsd); ccaaatttta t aat aaaatt gcgactgctt

tattttcaag tggtcaatta ctcgctggtg 19740 ggtttaaaat
attaaatcta ttttaatcac ggttccatca acaaccaagt gatcgtgatg

198R8cB9igreving DM c¥aRRidAGBhe xictivity of the NCX protein in case the
current from e} is of different strength as the current from g].
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gactacattg acttttagat aaaattagtg ccaaggtagt tgttggttca
ctagcactac 19860 ctgatgfaac tgagtcccga tttatttgaa
waemehsigana tt aaaggcga gctttcgtac 19920 caact t RCT/EP2005/008660
gcacagggct aaataaactt tgtgatgttt aatttccgct cgaaagcatg
19980 gttgaacaat cgtatattat ta(?acagctg t gt gaagcgc
t caacgattt gcacaagcac 20040 adtttcatac acatataata
atctgtcgac acacttcgcg agttgctaaa cgtgttcgtg 20100
ttaaagtatg tgtacgacat aaaactcgaa aatgtcttat atttcgaagc
14. actAspyaarcclaimed irgelginatl§iwhergoygthgcsayisar thiptig@gaifrising at least one

coapane efeeh.c e iR TARET NCXT NGRE NGRS g oNexs.
200xecHipguagt atttaatgcc taacacgttt gtgcttttga
gt gaat cgca cgtgctgccg 20340 tgcaacctca taattagtcc

ggaaaaaatt cgacacacaa ctatgcacgt ttcgtttgac 20400

tg C c it acgt gc
15 padeaad Ao SBhAP rE A d yilershiferE P b SRR Rox
t agrgta@ bt nringabliat agdgintas é gc fben 20520usg g hanaidrg
ttacaattgt atgttcaacg attgcattag taccagtatc gacaaaggac
20580 acactttaac aattccgctc acaattccac acaacat acg
ag . .
16 P S A P RO 1A NP PABER I8 NOX1 protein
ttcggacccc acgctaatga gtgagctaac tcacattaat tgcgttgcgce

17, ot A AR e S 40 DO o5t St CRBpmprises NCX
COGRORNS it VAR 19108086 bYTALARAOOrRBILINAR MolbgRAP ARESTHI

0 gaggcggttt gcgtttggac agcacggtcg acgtaatltac
ttagccggtt gcgcgcccct 20940 ctccgccaaa cgctattggg

cgcicttce C t ct 1000 . .
18.¢ L ghey R M bEdEn 3032 0T AGGRER ofbReinty o7 basio
gaguriyasftorafldHie-Aaathat camice Gdd gRgettral. at cagct ¢
act caaaggc ggtaatacgg ttatccacag 21120 aat cagggga
taacgctcgc catagtcgag tgagtttccg ccattatgcc aataggtgtc
19. 21 WEe ol LRM GG inPih799 399 83ER GGl s HRBF 8RB Ording to claim
ccagcaaaag gccaggaacc 40 gt aaaaaggc cgcgcgtcc
t t clit8t igtcawarext by ttrhémaptagtecigyét and bggng aneger sEV@Pal insulating
catttttccg gcggttgctg gegtttttcc ataggctccg cccccctgac
gad@®'®aca 21360 aaaatcgacg ctccaacgac cgcaaaaagg
t at ccgaggc ggggggactg ctcgtagtgt 21420 ttttagctgce
gagaagt cag aggt ggcgaa acccgacagg act ataaaga taccaggcgt
20. 214800t partseongysiaggt t cagt ¢ t ccaccgett tggget gt cc
tgatatttct atggtccgca 21540 aagggggacc ttcctccctc
gtgcgctctc ctgttccgac cctgccgett accggatacc 21600
t gtxjcycH seddor GRGOERBPASIAG NECR pPoteRaaggct g ggacggcgaa
tggcctatgg 21660 acaggcggaa agacccttcg ggaagcgt gg
cgd®t t ctWashigesOHHgR; t gt aggt at ¢ 21720 tcagtt cggt
gt aggga JAR T C cgaaagagt atcgagtgcg acatccat ag
21780 a?ﬁ%@é&ﬁ@%%& cgt't cgctccaagc tgggctgtgt
gcaijgaacrcactivatihg sapytiod1840 Seite 11DEAV 2004- 0052. t xt
ccgaccgctg cgcccagcaa gcgaggttcg acccgacaca cgtgcttggg
gggcaagt cg 21900 ggctggcgac gcgcttatcc ggtaactatc

21. 9t it 998 Es 58 BRHREY IR CRIADWARE it P st BfFRComprising at least
ggcgaatagg ccattgatag cagaactcag gttgggccat tctgtgctga

22@ne aftthgdNOX peotetnsanfdhe dallandng dsta X HJICKAgblaX3, NCX4,
agg@ggt {:)@t gtg 22080 ctacagagtt ctttcgtcgg

tg t@ c cgtc tcgctccata catccgccac 22140

gat gt ct caa gaagaagt gg tggcctaact acggctacac tagaaggaca

gt atttfggta 22200 ) ) ) o
22.  Kit of parts as claimed in claim 21 wherein the NCX protein is of mammalian

origin as e.g. from rat, mouse or human.
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tctgcgctct gctcttcacc accggattga tgccgatgtg atcttcctqgt
cat aaaccat 22260 agacgcgaga cgagaagcca gttaccttcg
wQamsas]aygt tggtagctct tgatccggca 22320 aacaaaRCHEP2005/008660
cgccttcggt caatggaagc ctttttctca accatcgaga actaggccgt
22380 ttgtttggtg gcgtggtagce tgogttttt ttgtttgcaa
gcagcagatt acgcgcagaa 22440 aaaggat c tcaaccatcg
ccaccaaaaa aacaaacgtt cgtcgtctaa tgcgcgtctt 22500
tttttcctag agtagaagat cctttgatct tttctacggg gtct acgct
23. cadfingfamuts a26Bimeddnckimd@g wheneh tha H%éa@é@na@ uman NCX1
aaag CCC cagactgcga gtcaccttgc 22620 ttttgagtgc
‘8 tt ttggtcatga gattatcaaa aaggatcttc acctagatcc
22680 ttttaaatta aaatccctaa aaccagtact ctaatagttt

ttcctagaag tggatctagg 22740 aaaatttaat tttatgaa%, )
24. t t Hiteft as claimgd & claings aggpa?a wheriegythe serspsehip comprises
t
{ oRue R Oh AR FCWER Bld REH (RS BF FecbRGh Silogical
ct aabfAagc gatct gt cta tttcgttcat 22920 ccatagttgc
ctggaattag tcactccgtg gatagagtcg ctagacagat aaagcaagta
22980 ggt at caacg gacactcccc gtcgtgtaga taactacgat

ac ists of
25,3 OGRS 4} PEATAARIAGBOTE RO i bt consits of

codegictirady oiclyarafigateaglasy thpd gavtescg@ld sircistoeggct ccagat
ttatcagcaa 23160 taaaccagcc agcttactat ggcgctctgg
gtgcgagtgg ccgaggtcta aatagtcgtt 23220 atttggtcgg

26. S5 8§ CRMAEH R cRARIRODCS WHERIE thd %ﬁmgﬂﬁ}i aceording to
O t'ccagtctat taagccttcc cg&tcgc t ctt caccag

achlalgaaats @@\@crg@ag@ mescariang [RYes §a é‘adb?"t"i'gg?f‘@@f several
gg%a ct al%,a taagtag ttcgccagtt aatagtttgc 23400
acaacg gcccttcgat ctcattcatc aagcggtcaa
ttatcaaacg 23460 cgttgcaaca acgcattgct acaggcatcg

t ggt gtcac cgtcgttt ggtatggctt, 2352Q tca ctc
27.co e5 cligAge ¢ r@ac%gtp Yhstalp Skeehinocsalytion
2358 g 22009 a@@)t@mﬁm KCI;

at cc%ﬁ@%?g?&c@%g aag)q_ggt t ag th caagggtt
gctHu £ 60gmM Naél;gt A2 mbbbgfdt ac aacacgtttt 23700
ttcgccaatc gagcttcggt cctccgatcg ttgtcagaag taagttggcec
gcagtgttat 23760 cactcatggt tatgaagcca ggaggct agc

26. aa%%f:ﬁéﬁs ab tARREYA cfins TRt 25 wh82In Jhg ABhartieating solutlon
ataggcagca ctgcataatt ctcttactgt catgccatcc :gt aagatlg

23a80nSesase3a 20BAvIM BERERBIMGaH 74 (1l g0 £ d§dBlk Ky

c aat gaca gtacggtagg cattctacga 23940
aaa‘g g@ﬁ@“&?@%gagt ac tcaaccaagt cattctgaga atagtgtatg
cggcgaccga 24000 gttgctcttg cccactcatg agttggttca
gt aagactct tatcacat ac ccgcb%%gt 24060 caac

29,90 b ofpats aeataestin AIMECHD BLES WhRTaIndas 2CHVA T spluion
24120 t t t
f gt arngies ?%a?aﬁ%ﬂﬁ@ﬁ%”‘é A E ol N e
t Ct 14@aFUCMIRKEACS & t2rmdaygilis th. 5&@511@%@@%4240

gatccagttc gatttttgca agaagccccg cttttgagag ttcctagaat
ggcgacaact 24300 ctaggtcaag ctagtaaccc actcgtgcac

30 Ccaﬂ%bgﬁatc?uﬁﬁgééﬂé Rl OF phHs %%thémdaﬁmnrscwwtg twherein a sensor
tggcattggg tgagcacgtg ggitgactag aagtcgtaga aaatga

24480p g regudaciyress die B rokeinde mAmAagytthdae @ftanufgctured NCX
fi 244

C i ae BT B SR e SBE T 2 S souton s

gct %aﬁfééturte@Cbtraﬁﬁéauvahﬁgts@nm@h i$ eedriuradtaredhtaat ddtivatieg solution

agcatttatc 246
° is manufactured and the sensor chip comprising NCX protein, the washing
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agggttattg tctaacttat gagtatgaga aggaaaaagt tataataact
t cgt aaat ag 24660 tcccaat aac agacat gagc ggat acat at
W0 t@aatggvat ttagaaaaat aaacaaatag 24720 gggtt cCRQUEP2005/008660
cacgtactcg cctatgtata aacttacata aatcttttta tttgtttatc
24780 cccaaggcgc gtgatttccc cgaaaagtgc cacctgacgt
ct aagaaacc attattatca 24840 tgacattaac ctataaaggg
gcttttcacg gtggactgca gattctttgg taataatagt 24900
actgtaattg gattaaaaat aggcgtatca cgaggccctt tcgtctcgcg
c gtsoutipgt, dhe nesamcivatingygelytomandtthe ectivatinggeelutien are combined to
gctcg?gﬁ a agcagagcgc gcaaagccac 25020 tactgccact
tttd ga cacat gcagc tcccggagac ggtcacagct tgtctgtaag
25080 cggat gccgg gagggagact gtgtacgtcg agggcctctg
ccagtgtcga acagacattc 25140 qcctacgggc ct ccagacaa

31.gcddeg ehakitgd pags asgdaigpst grelaigs ¢ §P fggigentiftytny of a compound
e BE bR B e oM BB O O T cagageaga.

ttgtactgag agtgcaccat atgcggtgtg 25320 aaat accgca

cagacgccgt agtctcgtct aacatgactc C ta tacgccacac . .
s2. 525807 oC i rorehec e o S A T B0 e PGS oty o
9C o bbjgcatt cagge 25440 tgcgcaactg ttgtacgcat

t
tcctggﬁ%ta tggcgt agt ¢ cgcggt aagc ggt aagt ccg 25500
acgcgttgac aacggaaggg cgatcggtgc gggcctcttc gctattacge

cggct gqgc 25560 a t ctt.ccc gctagccac .
3. Absa daner CURINDE e aran R MRE DB EiBRE cRhRor chip

ac %&ﬁmﬂ% GA3bIRAN E XqF6tchP coRtiImag Bidrhbrhesag expegafto a rapid
25680 gttglaaaac gacacgttcc gctaattcaa cccattgcgg

t ccengagy the cageeutajionsy A0 leasd oaetNe g hsgteagt
gcccecggtca egg 25773 Seite 13

34. Assay as claimed in claim 33 wherein the NCX substrate is Ca2t or Nat.



