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Use of alternan as a thickening agent and thickening
agent conpositions containing alternan and anot her
w0 bioekenssg agent. The present invention rel at BGT/EP200$1601823
use of alternan as a thickening agent, in p Bt tbr
for foodstuffs, a thickening agent conposition
conprising alternan and at | east one other thickening
agent, a foodstuff conprising the thickening agent
conposition, and a nethod of increasing the viscosity
TITLEfOF doESHNVENSTIONs ual  t hi ckeni ng agents for foodstuffs,
whi ch have been known for a long tine, are starch,
starch derivatives, nodified starch, pectins, alginic
Fluorgsiceinceddasied aseay, togletact Sddjum/cataitng gsehanber (NGX)drevierse, mode”
monI%liﬁ%E&n%&ﬂLdgb'seed flour, gal actomannan, xanthan,
carragee araya gum tara gum tamarind gum gellan
gum nannan, maltodextrin etc. There is extensive
literature on this subject, see for exanple Belitz,
G osch, Handbuch der Lebensm ttel chem e [ Manual of
FIELDOOH TeNVENTIPN 4t h edition, 1992, Springer Verl ag,
Berl i n- Hei del berg-New York; R L. Wistler, J. N
BeM || er, Carbohydrate Chem stry for Food Scientists,
The p@8gnt ifagdinn Relates to SdiurRaalcjunUSighaAgersifNEXh and ethods for
A . . . - C e C
deteigffip S8t fabns Rk SR B S Hen R G R basec
assay doptesedting NCX Geversé ntodamdidstirancbropmumes i IEfurther refers to a kit of
' Al [ i 5 4, , 510. US
parts];%ﬁ?g!sg‘%&ggéagérﬁwg @%%ﬁ%@gﬁ{%lggﬁ%ceﬁpéipgﬁgg a pol yner
of an acryl am de- et hyl propanesul fonic acid with a
nol ecul ar wei ght above about a mllion and a water
sol ubl e pol yner, which is selected from gal act onannan
BACKGROWNO QK VEHEKRMVERTH2X S of gal act omannan gum
hydr oxyal kyl cel | ul ose et hers, polyal kyl ene oxi de
pol ynmers and m xtures thereof, the polynmers being
A bagic esmuitememt fdn éfens xbmpartmantalizgtion t with dictagidal hiemtbranes being nature's

i,Sti hickening effect is achieved in. |jiquids.
oo YPGBl AP B bl LU LRl A o
membhanek-asimgersyablero frast ivey andigespowrisadicskltranbpdrt is essential to

i. Ui . Th hi_ ckeni . [ d f . .
suseEA et LR S DB MARC S BT s By e somi
permehblematlirs pf the cll syemeirgnst salutes fleat thavd hecreyhthieghaehbiane are

rans b b Ry g AT DLR e oo THHeERaroifest 851 Beedits e
genefadtionrand ryaintenameedoffioregratieats, #earptdiasofanttiemtss the snsport of

her e and the auxiliary is selected fr ci.tru
metapPfb St F2blane A ¢ 8ine FolieuSs 8t PRl finaa e ut SRS waste
compduad e ofhefdfereatransfortelearp pettibl droy engéte thavasiow dirédtridfluence on
ffective.thickening agent or a highly

disea%??rtgréfqr PrnER ™ 'sa‘éoé'ltﬁ)(t'corrposi tion, which is

suitable in particular for use in foodstuffs. This aim

is achieved with the chni cal teachin ccordi.ng to .
Trand s B A B Oel BITY v e pP e ) GHETB,scinific and
econvmicadpportunitiéd ©ruhe otfieraahertreamspaters atda difRduiltngrgagesss in terms of
rnan is, according to the present invention, a

t
druQ'@@l@@J&%&PP'SE'%hat i s made up of glucose units. The

gl ucose units are linked together via a-1,3- and

e Sl B B e R e
enconPaysasithreetdistinct proinso NYXr1aNe XReseaCX3. BLCY tb8pr with SLC24

A1-62) . tern d..net hods of product.io f al ternan
cons{ie S hinaariy i NAdCH: 1CorMantenghertdes e Liedd P et Ao
transperd Keshey ael alsd Kridodh) asINCKIRs. Chem  Soc, 76: 5041-5052,

M saki et al. (1980) Carbohydr. Res., 84: 273-285,

Cote and Robyt (1982),
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Car bohydr. Res., 101: 57-74, Cote (1992), Carbohydrate
Pol ymers 19, 249-252, WD 00/47727, US 5,702,942,
wQ3Re060RIs 27328, PCT/ EP2008/ 051760. The al t er ne@T/EBA9/001823

in the present invention preferably possesses a

wei ght - aver age nol ecul ar wei ght Mv in the range from

about 10 000 000 g/nol to ab6ut 60 000 000 g/ nol

(determ ned with GPC MALLS), even nore preferably

about 12 000 000 g/ nmol to about 50 000 000 g/nol. In
NCX1gs theembgldiighiyncharaeteatadanemhengidbe sedipnisaleisa eyghangehuman gene
famllyaitege)ﬂ{rggoc;rglégﬁr}eéﬁigfgﬁit‘ff lfngrﬂu'n%lﬁct%%ﬂ%ngg% nlvglgl/ted in ischemia-
reperfosiod aarage afier pyedasdiabinfardiian. lahiniiog lof Ng})@rm@@ahzes heart muscle

convdiEHegha AR oY 80 ol B/ Ut ARl ealtoton
(Flesdhit lbE) Ciraationrii®og; iserptirer atisl @htabiaut/o@BalbyPr@dacglegitalt Sciences.
2004)2@_@%{2 |35 %a?w e%@%s%/dqmrie t!rglnaa'ﬂgtf\?%g% Whtgé %ggiﬁ gnd skeletal muscle, their

ah "alternan is use
physialegicditrolay eeraaje elmsivecul ar wei ght Mv in the range from
12 000 000 to 30 000 000 g/nol (determ ned with GPC
MALLS), nore preferably 14 000 000 to 28 000 000
The sgdiomlcalaiwne exchangepcat earspbst Chs” @BONUI0 tvo d26ct®ne depending on

memb% ﬂ)otem)a?éng fo%fq?\#?i%h%hétgthggpstqucttoﬁbg%rg g qgrgva% %de or

|s produced ternan
calcnm] expemoda’e Cafids trene;mbrmldtwt nbthe salt aad dla’ intdthe cell. At the other

dlrect|§r orgarﬁésdc‘r?l \bqué Hm%ge e Cac'lél mJin ﬁ%ﬁrnq a? itr'gﬁgpoéi"! 3 AR are vice

u
re de erna
versaPCT/ EP2008/ 051760 V\,hl ch is expr essl y referred to
here. The term thi ckeni ng agent according to this
i nvention nmeans a hi gh-nol ecul ar substance that
The sadisardagiunh guctimgerpis ehemabttantweeobanissviet demovmgcbﬁ* fraim diverse

cells. ,&‘IS’{ 20 %&ttélécﬂes Zﬁgh\éaé %%gritpger Erqugh ?.%lz] S:lﬁks%g r{'nuttlalteo Bntraction,
while Nai erkensithg haareod!l. ite relemas:ecarbrevaswtansilsfeysm‘ isle.gjulludBated in

rovainfh STRAONE (2008} £l QR BEFaflar Rl 12, Bl Tpererore

pharmacdutiat industrycresnisveloped bampagredstiniibiting thedi@X esiecg. described in

f | [ ts,
wamdlB o 3t (B el R 2 IR e per st ans 0 oo
The madnht&mloi ¢tsg cgpdipe Bgdl@dﬂ?l(&dlm ceyclﬁanrgtdsisumbert%rftcﬁmdsat rdibdprotection (e.g.
ods star roduct s
Poawizy SR G115 paRstic PRELD dissrivie hPEeBh oM Rblngs Bfioiting the
“forwaad mde’h@ddjdnﬁpmmenr&mmg tos érelversetnedel’ bof theeNCXg Toilis, an assay
ov 3 B S FRIER B LD SR BB e
be selgetivevistNIOX2 ahd MCOXEBt bedongite tsebarat eendpovter fmilyeShugyaatassay
allowidg e el g R o BRRTee. Co eam ful [orat mi ke
skimred mlk, buttermlk, sour mlk, kefir, whey,
v o B Ep BS seBoS A S o APad  Pr
exchaagdrdiotVist fdr)exémcmbylbfockiug tHEOf g ofchatdinrg ran6¢or Erim&)mng the activation
0

oQdst u bef S tio
of NCK GRS pitpraRehf o shs Brofel s 5Ty ralbriGme Srnsrispents:
In themsubenrr@ntsacﬂ&&hﬁst be @/alumededduvmumly\mﬁen sedlignesmn highly skilled
e y an a nt tr]rat ovi des the
overafi By aur s GP D ST G CoB U RGO Eesgoseyp changes
of the wihhiraise gotentid ad/oo bpplicasdrgbittesticotripeuhidsn st wftbct d.Skab400, a new
specifi\é’tihr?i/gito(r) 'oi!‘NCX, on the action potential in dog ventricular papillary muscle was

investigated and disclosed by K. Acsai during the “ESC Congress 2004” in Munich on Poster
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4 w.% or O1-3 w.% In another aspect the invention
relates to a thickening agent conposition conprising
wa@bkdennaes and at | east one ot her thickening ageei/EP009/001823
was established that said conpositions have a
synergi stic thickening effect. The term "thickening
agent" has the neaning already stated previously. In a
preferred enbodi nent the other thickening agent, which
together with alternan forns the thickening agent
Nr. 2886r(piei Effent of & specifipsogdie-chlaivimiexchpngdrdiiockdr Bea@4o8rinthe
, . ar : i sfi f o
ventnGgrAcloRpBIchBaISitiodeht a0 PN ARTUEN &R and Purinie fioen
and bpKosph et als(Thegewrnalsof plrednddotngypedtexperimantgl thetapagties; Vol. 311:
) pat : I ar abi c,
7as 791 000 P BBl i of SEABERTS N 0

hnhan, xant han,
Difluocapheaygpeethokdpteyaxygtirethoayaniligahassessear omithegardiagial/aa’™
nan, nal todextrins, cellul ose, derivatized
eXChagégFl’ uI 'EoE sF Iéﬁ' dextran and m xtures of two or nore of
It wastdhewe, ssihg baitneseleclihe eechbdalteshhigtatrcasntib iomfuxes ib g@nt patches,

ri.Qf. aneg a ri N r il
o B 38 e SHA B4\ R 895 iy i o & Dona
W. HilgemiakoyN&hexrive|. 420t 5 Febtuaiydi0419i9&:, Mitiple tmankfeort mgdes of the
- Stauts KL, [ tz, G osch, Handbuch der
Card'ﬁ?elﬁgek%?ﬁ %%ngghérﬁn e, 4th edition, 1992, Springer
Ver| ag, Berlin-Heidel berg-New York; R L. Wiistler, J

These‘s%ﬁlg'gﬁﬁ%ﬂsls M%g%gg%r%gigéﬁhﬁ%@ggg%g{eﬁ %ETCSH%E&RS ’gnd not adaptable to
high-thwsghpd\aiss s, foHymnmmmds thal nglolate edlciomson t8&Whel Bttaitki e
Academ c & Professional, London. A quite especially
good synergistic thickening effect is achieved with a

Variodshtechréqueschaag diebn dengdoped aalteraatives & stgnddrt enallaodsasfd a

t hi ckeni ng agent .which i.s selected,from starch .
clectryy e Eortmpie Padibhclie Bk FSsabF pale Bag Mo upicn cells are
expospt esthlratadmacivextacee te.g.offpa) shdthedluk @f treradiodablad Caris monitored.

cetis Ga s EEGRE pKRRo T R G0 PGt 8RR IRE ERimeiaisc b8l bitner
enhancar dlnsinish ¢heusféiax of the erasreare ddentifidiball pessible tittvatdroveinhibitors of
o B R R R AR ACOBEH SR S Fs AT Bt
Bioorgamit & iMediicirizh Chbatstrys | 2(200451 803948056y FitleaBynthésis ahd structure-activity

. phosphat es. The. pol ysacchari de starch is, a | yner, .of
re'at'°g‘ﬁ*é'8$8@?@%%‘8@1&%&?*835? 8°¥?'Hrﬂl}la?'f?( %P‘S‘L’?ﬁ isgg',“}('}'ﬁaéc'“m exchanger.
EP103/1556atistiavek @aqnétaed whtait Nal/€a% extcidngee actvitdisf heasiméd using

mol ecul ar, fqorns, which differ with respect,to their .
sarcofRfel fegfiendhd Randplifiorher g uileke i BR S G BaER iRy being
determihed bg n@lasadise**Chaadisaainity.t hei r chain | engths, and

whi ch can noreover be nodified, e.g. phosphoryl at ed.

Mai n constituents of starch are anyl ase and
Many 2d8idie€ ionftrandpytterslshys idvediasied iseasitivity wmartasrefoedl insufficient data

cvan 3 Y0 o s B L S b A i
technaslody &eanirdlys hadhiobeda gloadessl sgpiicaton. gl ucose units are
linked in a linear way with a( | 4) bonds and the
branchi ngs cone about here as a result of the
Amonlgﬂm;aitﬁcﬁ/ﬁaﬁed)ﬁrl@dikmivenftbcmmﬂmesd lt}eﬁuﬁl Qfg@@'bﬁdm? flux assays to
. .J i nkages n typi.ca nts pse or industrial starc
entity onRERTs el MAQU B R EARHE B8 Crodies RihRhianaegs Khe
closest bfi€r, artudaslr irventiet ad i0&Sa telchBiqey mtvasich 2 eskt sbmbetind can be identified

cqQnsists,. to a t 20% - . 25% of _a sg.and to about
as poskl aChal oF MP6RLEenIoTEEs 08 e Gmipone ZeBr

starch and processes for production of starch can for

exanple be found in the followng literature: Rdnmpp

Dictionary of Chemstry, J . Falbe and M Regitz
(Editors), 10. Ed., Thiene,
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Stuttgart, New York (1999); Tegge, G, Hrsg., Starke
und St arkederivate, 3. Ed.; Behr's:Hanburg, (2004);
w@0ngees T., Starch: Properties and Pot enti aPCT/EP1089/001823

New York, (1987); Zoebelein, H, Hrsg., Dctionary of

Renewabl e Resources, 2. Ed., WIley-VCH Winheim

(1997); Klingler, R W, G ufidl agen der

Getrei detechnol ogi e, Behr's: Hanburg, (1995); p. 128;

Lonci n, Marcel G undl agen der Verfahrenstechnik in der
The maihisaserfar the iadipastive assppaisi kased b tha diliigubnefi dedesting dhe kimited

' I ek S

turnoJfgggfoﬂ%ghﬁe%usC%%%t?mﬁ %Siﬁgbka h@ih%g%a ggﬁﬁé&%d AR 3705 hes less
than mesiéorsehannelst echni k [ Basi cs of food technol ogy].

Hanmbur g: Behrs Verl ag 2004; Kessler, H G

Lebensmttel - und Bi overfahrenstechni k [ Food and
The pmbigm acsisg froecthastate gl thedintwashthehedore 4gjidantifid@srobest assay for high

troughdfserbBid fnd rckinbPERITEIRER, Slonifes dilafirk i d fory gooo
sensiMMlmWﬁ&RD@ﬁse:simmHiathel‘marCBmadef‘fﬁr\déireVeegeobo@”meﬂgling activity
of corﬁ&oq}Im? gﬁ& E%{ﬁlpé ¥ ﬁro?il&deﬂmgﬁ %Jﬁﬁgtérg p%gﬁrbibé%e%t éé'ieec}ivi{y towards
rom t he usual ®solUrces, such as from atoes, maranta
NCX1( MOX@varaol $X3 caspentisely t HyE weagnt inesten pavest this prpldem,
mai ze (corn), rye, rice, barley, mllet, oats,
sorghum chestnuts, acorns, peas, beans, bananas.
Col d-swel ling starch has proved to be very
HFH’@ the starch which is used in the
SUM@%@%’??E%QXF theNpr esent invention can be starch
from potatoes, nmaranta (arrowoot), cassava (tapioca),
S at wh s I, r r Li har | .
one SRR BRG Rl The LSSEh nERRE R o goirict bRy B alcium
imporbactiviynafasodilm/cafwaon akchanpedvmgeins t he starch which is

vt rols Sdinss SEINRERh e ey P4 BRMesk o i ng

t 0 th)e apoesenhsubstareetforodetersniting irdnacéllutayrtakium isgorbeded,;

than ,10% preferaply | ess tha % nore preferabl
| st Rl FoccoBFEReIeS Sy ltatilr FREEBHELIBL fac
nostd)p thef eidihynédisted chamgelibotizanyhirssce Mésighas framcdagscolored

frompotato. rice and i.ze (corn) are particularl

su t abPeBYEce s EBmBaRAdB P rRca @Rl B8dy h Ao

conj unekpeyimenitt h t he present invention, the term

"nmodi fied starch” is to be understood to nean a

starch, the characteristics of which have been changed
Anothaf $hjedteadtit bbihefpresant mgettadnl refecetd @ adsbip fdridetdraliningthe calcium

. hem c enz ic, therml. and/ or hani.cal
mporf SHbGS! @ B s AR 7 EhH AR a pha compound
wherdimcrease their stability agai nst excessive heat, acid,
and freezing: to change their texture; or to |l.engthen
or Mot PYLSNs S IBAE R A S e R EReNt of
tﬂe tprh es;et;nired s\mh ricerfor ddtgmmgg}; fdtredelﬁiéairoehidnsgairaﬁdéd;
t hat has been heat-treated and/or, acid-tre . ln a
f ur t(HePoSTIGAPREAES W FUBTMEmEE BIrLarig ol have bded treated,
Cr 0Ss- britrkedreatiag @hh said catripolind vathheesodiurhiediciueméxchiahger
nodified.shfrch Is a starch graft polymer. In stil
ot her 8B s, the nodified starch is an oxidi sed
st ard)h thead i meediatddl tharhesih aeclomindseastisrhas framahid colored
enzynetreat ed .starch cetyl ated starch cetyl at ed
ox di 2 8ePLIEER COBPISAS glmPeRrerL Hougrediicspin & cBntro
af ur t hexperiiedi ment, the nodified starch is a starch
ester, in particular a starch ester, wherein the ester
groups having been introduced into the starch by using
organic acids. Particularly preferably these are
phosphate, nitrate, sul phate, xanthate, acetate or
citrate starches. Particul ar exanples of nodified
starches are dextrins (such as No. E 1400),
acid-treated starches (such as No. E 1401),
al kal i ne-nodi fied starches (such as No. E 1402),

o o, — ~ o~
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starches (such as No. E 1405), nono starch phosphates
(such as No. E 1410), di starch phosphates (such as
WOR009E15248.2) , phosphated di starch phosphat es PCUEP208%001823
No. E 1413), acetylated di starch phosphates (such as
No. E 1414), acetylated st ar%hes (such as No. E 1420),
acetyl ated starches (such as E 1421), acetylated
di starch adi pates (such as No E 1422), acetylated di
starch glycerols (such as No. E 1423), di starch
In gergrgicthe slodiu(rgcattiurmsextibander L48Dis, of madnroalignrasigy, and ér eartieular of
A | .
numaf 460, Fie Suies el o HEAGERN RERRKY i SAEEe fllowing
sodiusicataum phdspgat preteinu NCXs NGX2, MMX%N&D@h NEXGi angdyor NCX7,

. e [ as No
n parf G SIEkE TR NERA iy R ShEBEABToIMIEL R
sodiuhizicjum/bbtassids émhamlgmlpfmemarN@@XMCKX%M@K&BM@KXﬁaed/or
NC own to the person skilled in the art and are
dequatel y described in the general literature. An
overvi ew on the manuf act ure of nodified and derived
starches,can be found r exanm tho '
in gersdh RGPl 1 py. o s B STy toh G B B ety
eukariRstivadrgahisrChiagd mefet@d eﬁtﬁ}dkﬁajt thb/tméllé aednSnaratdm cells. In a more

Ri [l. Press, 2002 L URGCTE | i+ h
preferrit Siibotment e s are CPCF RGP LER Gk 13 87 RLresn)
and/ouidRKAT gORL{1990kealsst ar ches whose anyl ase/ anyl opectin
ratio is altered, which are partially hydrolyzed or
whi ch are chem cally nodified. Chem cal nodification

In a pegrrdicerhbodiceatyphid doretbagbsinnce énaddenigo sheacealls asid dye precursor

coonfER01ea PRI 4058 KRS ELEALE Rl oo wo

calciuhyie rsakiydellg and psovitles tahamirasgent simas Fapthert datd dfe pretursor can be

prefer g Ay RIS HEP TS M 150 Sy oC SR AP DU BE Coll

sensifiverfiubessceede d}eCfIUOm tie a eidrb @ekfemed e@bbdifrentyisaid luminescent signal is

I t t ch t f
ook 55t oREAn S Y AF LB deSEher ot e
J. Fal be and M Regitz (Ed| tors), 10. Ed Thi ene,

St ut (1999)  Houben- ey
The nGg TS THEREIG0 QILARE han pangs menfgnst %e%bf?ﬁg?%%?rfgmpou"d
for actnﬂttyascam atpihisy et amagoragtadf thaoekididradmporaactivity BBy sodiomseaisium

C enco s i dentical bst ances
exchaf Gt A GRABHeY EPRBOT TPt R AP BT SR P dcyeh iy assay as
menh@ﬁmmdm’eefsr taB diagabsie @ a diseps@dsiciatat Wittes e odiuayaaldiuraeRchanger
mthe prior art (for exanple: Rrpp Dictionary of
a'tefe%ﬁé%eéi'i’?r J. Falbe and M Regitz (Editors), 10. Ed.,
Thi ene, St uttgart New Yor k (1999); Nakano T.;
Sal vador ; I not o Y.; lbrahim
The inyenieh perayts fudhér SRR A parRUERIRS H . Aoki | T
Nanraang/oﬁﬁmzbd &éﬂ@@ﬁbnrﬂﬁ@@sqdﬁ]ﬁca&ﬁm éﬁhgh@, A P
Rei s, l_ lﬁ{s? A., Biomaterials, (2002) 23,
14719 1&7’9”%? ey, BeM I ler (Hrsg.), Industrial
Gmsc)(acbmpsundﬁaafferm Di ego: Academ c Press 1993).
Particul a Ies E’f st arches phosphates are nono
st ar@haﬁﬂ@é@ﬁfﬁ%& tance bufieas No. E 1410), di starch
phosphates (such as No. E 1412), phosphat ed starch

at es suc as No, E 1413), ac atedes arch .
Ina P SR ATaoBRE P 485 K0! REte o I BIASET e BT b By i Substance is
the cafdi@h %Bnﬁﬂ'\ﬁé&’ﬁbﬁés@eﬁ@@ﬂ ﬂlﬁ) MNan ahothédprefer@dantdbdiment, the

sodnurﬁﬁa@ﬁghreatg?cq%ﬁg?rﬁgse ar51 agr? E@Fte? n%;r‘e]l?ttcH@ron}human origin. The

sodiurRa)eTue emﬁngémg gsleclEIREs e 6fTtak eslliowigsodiugt/balEium exchanger
1971, Starch/ Starke 23,
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267-272). The phosphate distribution of the phosphate
in starch synthesized by plants is distinguished in
w@emwensi238 n t hat approximately 30%to 40% of tPEI/EP2009/001823
phosphate radicals in the C3 position and
approximately 60%to 70% of {he phosphate radicals in
the C6 position of the glucoSe nol ecules are
coval ently bonded (Bl ennow et al., 2000, Int. J . of
Bi ol ogi cal Macronol ecul es 27, 2 11-218). Bl ennow et
proteing: NGO NG XZNGOh WX, NGXA, (WaXGsandlor NGXE7 jip particular NCX1, NCX2

and/ogﬂbgﬁnaﬁb‘?g fﬂonq %EE %f‘fﬁeﬁ{)lboﬁsﬁrg# gﬁl@ﬂfg&?@@@fggot%%ll‘é@uellxégar}gg}’ proteins:
NCKAaNGHIE, mwwm/@rﬂcm. exanpl e, potato starch
(between 7.8 and 33.5 nnol per ng of starch, depending
on cultivar), starch fromvarious Curcunma species
The invbstiaregartalnsgfuethet t6 3hensd offzekit ofpartd ep enefitioged hefore to test a

comp&lrlrloI f'oys&?vit%'a?%h%%gné g}.r a%?aq%ll Pﬂﬂ?lcaf&ﬁ{m 09{ l%l(ly 81hé}
soduumt-to:urm e&r&ngtmlln pesthenpreflerrsd amblm)jmmd tbenrg/bumrspeatauis to the use
of a kg gf[? r[eyggso@gﬁtron b%F ? ?c? tﬁglgilag 3’ftaa5|gg s\ggs%gcét%d%fﬂda

ihvent T on ca

sodnurar‘ualdnﬂn e:ea:ttamgemﬂtdredbexmesw st ant starch, parti cuI arly
one of the known resistant starch types 1 to 4. A

qui te especially good synergistic thickening effect is
al so achieved with a thickening agent conposition

DET%@@?ﬁgﬁ‘qlﬁﬁﬁm\gﬁhﬁgfsSer?\lj;{ql ?Zd cel l ul ose.

Exarrpl es of derivatized cellul ose are wi t hout

The tecrgml raa?aals éeg’?ré}?) 8 r%?céedeue F% re oas%réﬁ? azg)%‘fgr% %‘f' Sbject is measured.
Assaycue laI shba$and tcbmhmnl),cmelduémﬁex amd@mam@ and is a type of in vitro

dA osecar IF g Ge (Lﬂ erfi.c} none . 0 a livin
e"per‘é’?ﬂ% gt ar@eV‘P (R SONGRFFY mS%Ss“r% GIGRRIESTESEWagS 9
organksp@csayd iviaybé yLigitieesor andntitatilek Heg tane e ssentibii io thecdevelopment of

dvvlthout limtation, be selected from

new ELaqsboxyrret hyl cel | ul ose, sodi untar boxynet hyl cel | ul ose,
The sattjectHssakpidvisies albmsad dymaynietdmge (selthatltlmsactlvnty of a NCX protein can be

[
deterriGpg R PRl s inBRle PRRLAY rfke Pl assay for
screesih@pyhd etdfilihg plearmeichyticatty bffédtied coinpsendspthayspleciéitallylintermct with and

mocu GRS  BoRr SR B ooyt oot ul ose,

met hyl hydr oxyet hyl cel | ul ose,

The terx%t'h ld%{:%giy%{%%riqee{rhﬁag\zéﬂ in context of the present invention shall
mean @hi whé yiltheXigesfitlé &ﬂlbWLﬁgd@a‘:*/Ca exchanger proteins: NCX1, NCX2, NCX3,

ch45§1§5<§x g&%v\ﬁpgi?} &y ' rﬁ/eér'ggqlm g st 0 P&F% %‘m‘?r?qt ﬂéﬂ@%‘};{;:e%h%nger
proteifidi RECK)81, INCKX2, NCKX3, NI, NGHOXB, efberdemmecomrin @mbihafdn with each

th A quite especially good synergistic thickening effect
OMeri s further achieved with al gi nates and carrageen.

EspecHlly|prefetrbe breneis SLI0SI familg n’lfemhememcm oNCKBendy 8ITX30which amino
re mxtures c r|S|n t n
acid sEsabencigshga eapschey SosHART o BRRuPTiai2 and sea o no: 3

nodi fi ed starches, st arch phosphat es, starch

suen QBG5S S 7 o 638 g e
mamrﬁmeaepsubﬂ@@cwg hérde} heireh t‘rﬁ)lﬂ%llrﬁg ca@ﬁ@,traﬁbm'ﬁﬁ&kérﬁ ,@hthropoid,
ventiop the alternan a the o
numad i GREr) e SRl SRR gl o PR et frof s prages of such
10:1 to 1:10, nore preferably 8:1 to 1:8, even nore

preferably 5:1-1:5, especially preferably 2.5:1-1:2.5
and nost preferably 1.5:1- 1:1.5.
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The thickeni ng agent conposition can be in a great
variety of forns, for exanple as granul es or powder,
wa@paoalpeswder is the nost preferred. | n anot hePCEP10891001823
of the present invention the previously described
conponents, alternan and another thickening agent, are
prepared in the formof a kit. This neans that the two
conmponents are present unm xed but are put together in
a packing unit, for exanple in a packing unit with two
vertelatearganisros ar eduikbg mapufdeturedbymeans afrecombiaanidelolpgical material
o) 0 ening agent in the
that 'So{lﬁ%fb %%?%%ﬁﬁ%;%‘@l%%%lc%rﬂﬁk?ﬂ%ﬁh@# a t hi ckening
agent conposition accordlng to the |nvent|on can be
e . . .
The te?@nﬂgg%lggw(%‘?cal%rﬁ %%ﬁa‘??;ﬁgﬁr tté?eﬁ ur%éé@ﬂoﬂ%hﬂ)gﬂﬁ%?ﬁ@ﬁn&&ﬁc variants,
mutards rapdridatspecies hbmologtieathat pavef &y ambing acid szoweece thet nas greater
&h 4Ng-,5a880, gg0
tnan B8 Al Sdddy SRR ARy, Brle Bulk bePPI 81t BT RS, o
95%, §6iYot 97%39&%|ch99% praréateadininostcal seyuenaxidentdyl, wefratity over a
regiorts(t)fagt?é?aspgl?&ﬁ Bstfth 1%)635(5‘(@ Fg{)d) ?Ho‘f%gmm%raﬁd{ntggrw%ir%f acid
WO Of nore o ese’ su ance: € proportions by
sequenee ghitained irn8EQAPPYOEhtIEQID Nik 2and 3@ IPNG: & abl vy
sel ected as already descri bed above for the thickening
agent conpositions. In another aspect the present
The térmvV'bitiagical meltextad'snéanst dry ma;teriaifcohiamir[g garetiogifgrmation and capable

S ; _ .
of repgor%zj\%llnguggf B{}Be%é@f L[Egn%n%g? rh[ ﬁ%gc%l %?%s egflﬁ%cg) ol%llba%t biological
materfabisdsiy Widlegicdl m:aismmitﬁatwaarurodl@eqbrMUst chandezbatshedified by means
of ey hRtiPr T eoidusBlbdb adm oy iR bt fon. o
Foodstuffs nmay without limtation be selected from

e e o
Na*/Chti Id_xclﬁat&errNd&ﬂ tedsi tmmctldrieidlb.y Mgt:ijlllt PANel A, (Smamt:e n280k4980): 562-5,
1990; il ol 1B pip MR G vaiaml saBifimen SrirE R a6 serefifnmdi R
Ca2+ éedmn'gbre)‘j ThaihakeniNgj/GajeatchangerdetX1 bas beert dlened by Komuro, 1., et al.

. : , ; it h .
Proo Nite A8 S TSR PO 400 iy 7o baed v IgP oy ecloning and
chara?temhhbufof tl'xefn:xdmamn‘:ardiiyl_c b&_af/(i)a_é+ exchangm::DNA) faf’1d (tj;h e(ofup P.etal (Am.

0 e c a foods

2. Pyl R lcen RSP e r ek Cazed B oty Bl e
exchahgeran divewsedisslisdi al sttﬁimwﬁ’igsmarc&)n@d huﬁﬁnwb%lémﬂe@a%kchb er). The
emeb b AL QS 00 O 38 S
17434-@1\/1@9@1’ Title:r@brih g of lfh? NCXZ)Bd&irmfd‘f thef pri]l@dﬁé tentsame Na(3g-Ca2+

t t t .
cxeneBh g AN ot SR BP0 R g i
Chemc2nt(g0): 24914-2i. CIIQGBJ Tidle:ayerihg obapisl rhardmaiisn NaBCeT alxtlyanger,
NOXSE T LN e o h e PBBRL NP AP RO BPOULE CRBHIBY Ny Floal (Gene.

298: tn@dseufifie:OThetuntni SHYCERS geree AaNBE MipsdecsperfiictNEE/Ca®* exchanger 3
f oodst uf f s. Foodstuffs according to the invention may
ISOforMS} hout |imitation be sel ected from sauces, meat
j uices, soups, dressi ngs di ps, ml k products such as

The t%m? bt %d%gfriila(n kqﬁ?ﬂg% %1 Prdtgla u?remsPQ mt&rg ?r}ge%&rem to refer to a

polymgbifmno B&ﬁlr&sndmghgmmﬁwm@ds ,an]n&micrl]di pelymémmwhlch one or more
._bakery. products..and,doughs the ipventio
aminofeEieHotE & o AR e i et g et osouii Ratydly Sediring

f oodst uf f s,
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foodstuff starting products or foodstuff
internmedi ates, in which a thickening agent conposition
w@goodasess bed above is nmxed in with the foodspaf/EP2009/001823
foodstuff starting product or foodstuff internediate.
A particularly good thickenigg effect can be achi eved
if the foodstuff, foodstuff Starting product or
foodstuff internedi ate undergoes a heat treatnent
after adding the thickening agent conposition
amingaacidragi wejl asgomaturalinaenstirog .ante@ acid pelyimesh andreemsaturally occurring
e foodstuff, foodstuff starting product or
ammdf“%cg& Eang?q%hl ntermediate to 80- 100C, and the heating can
take place during the production process or follow ng
The tdrhf: cQIrcWﬁ:ﬁ g‘?&oﬁﬁﬁp&%ssod-mﬁ/cgl'dfum é)@;’ﬂa%erh%f'ér's tHes‘reverse mode”
vari abl e and depends on e particular”foods
of the|godinm/galcinmaxpbangerd & tmgnema@wppfattawgrrtma@a? ela@tth&@e" and Na"
out of & &I SThls E&e%feerﬁS&E tllaﬂg&m bQ%rd §nc§!§%@ﬁélh%gash% r%\fn
exanp hese are not in any way t e regar
depolarszlmg mr’td!twgsmé highagytosefic Naecaneeetratioan. mpl es 1.

[
The a0 0F o'sB Rl RAfarlRt Rferch Wﬂ?%"&?@“ ¢ B
luminessenee resutting frooua ﬁ@ta@taqMcé substange cqr@m@tnhg with ealaigm.
sucrase from Leuconostoc nesenteroides strain NRRL
B- 1355 (cf. WD 00/47727), without the N-term nal 39
The teqi ‘eollsa@ipdessifg a sedigngalglunpeythadger” réfersda celts expressing the
' = nal end. The
excha@?%@%ﬁ?@%i}e@?g c?c{g%ﬁg%ﬁg?g&ggnﬁlﬁlagﬁ%g‘ linker to the
protein. Expression of the alternan sucrase is under

The térpwe ré o@rﬂﬁrﬂﬁt Rkﬁé?ﬁus%% |fhoﬂefe9£n5eh§ q_ﬁfeg% (é?”AOE) rr‘%crlr%% gFidl %rotein, or

onot er/ operator and repressor.
vectorsmdmgﬁsythatetgu lcelt, exicleic aditk prajeinep vestonhas wher madified by the
mtrod&&&)g?o?tgut}%%rglla‘g Lgsaﬁ[‘f%é?é %ag'og gﬁﬂgn o?‘th%;(ég{% %i%ﬁq)f P na Y1e nucleic acid or
proteinay teatphesell i mieovectimm al aedl isnampdsfieck alses ifer extamipheg egrtdnybinant cells

expre?ygﬂé%ﬁ%darg HH 1Jou %%gﬁh?ﬁ]% n&%%&@l'eéoﬁﬁ#%ﬁwcﬁgrr# o thﬁz cell or

racycline or an rac

eXpreSfeMtB/e\wnes fhaterd chmwbn@rmaliyeemremdl unee( ekprassed or not
expre?néeegi’ al} %ﬁ%&k%%%?e#ﬁ&%éﬂhl %IC?"JL §‘f&s ff‘cf'gel rc(%tll'hgtve geen transfected
with nugleie achi seqpeercasl thatremncodte sodiumécalaure egcmgeat 37C and

i nduced wi th anhydrotetracycline (AHT) (0.2 ng/L), and

grown further at 25C. The cells were harvested,
The asgayus perfictetwd simply Oy gkdWRP S rept¢lg irban approphiat€a@idinendith a suitable

4 t.0

culturf-gm%ﬁu/? 13 e‘lg\;eu%égryﬁh%onc% aeﬁgtgreaﬁlgsto%ﬁfe\rh %F#P raq‘u%tn ceII an established cell line,
a commntlaliyfaxgadablé cell, Xgenencallesn@mﬂeﬁ@edindcmom aeWemaﬂ is able to be

maintajiﬁgd ﬁ%ﬁtﬂ@a@gé g}@csdefs'i Itaf)lg gfcg/vlggma%?ulaﬁe ter and

an Sucrase ex al ne ‘eman was
produced in a 60-liter biotransformtion, vvh| ch

surat B8PS VAP i 356408 BUACHER P aha o R swaone

cells, esmalcm;e meaxtmalizn deﬂqapﬂrokeryaéﬁ)mcmldetgsz)m nfégetmeandtgram positive

organie The peBRl PRI RE el o Chflaplitom e wouge cete. rt

cells, Chiobse barnstet bellspétcf 6ells4tﬁatmralfoutﬁ to blkeaeonversdrd thdwdec@HO, COS7,
th.60 gt hanol d ith 60

JUritt: B HER D S FEREBRSRE " “The roduct ves dr i ed

Cells gy by ppparedzaith the. welherowai rgétheds/ €3 aigat potaols iaceieiopigy, John

wiley 8 sdiiGn@!IEBRGH 43T 0SIRE Ry 52 b 3Rt AR YeM ¥ orp., Sigma-Aldrich

Corp., Stratagene).
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Met hod 2 (for Exanple 3) The plasm d pAl-B-A Su Q9
(for description see above) was transforned in E. coli
wWQ@IR®a/115PBe cel |l s were precul tivated in m neral PCEEP2009/001823
(Horn et al., 1996) with 100 nmg/m anpicillin and 10%
LB nedium M neral nedium w.thout LB, was inocul ated
wWth this preculture. The cePls were grown at 37C and
at an optical density (OD oo) of 50 they were induced
wi th anhydrotetracycline (AHT) (0.2 ng/L), and grown
for a further 22 h up to an OD oo of 140 at 25C. The

e 5 LS AR MO s AT e
The dpe pegersor esrch(a?aqte;rizleé$)y anb@n@hm)mes‘ﬁeet wraer thq/wldélomagf the assay,

being a%%%‘e‘?%a%glg o%éﬁéflﬂé é:%llé §n&‘E(aiL S; hcy-grb&zreg%{Ho%mlarly to the

or der
luminestensey aoatponiet ) aﬂdawromdmgtenhamﬁdsummlscmqe@pbh @omplexing with

calciuhgﬁfg s%éssgre CQ%%%% gbe dé ﬁbﬂ% g%z%gw%%g\&%%thgggﬂases

and i ncubated for an hour on ice, wth shaking.
nstlt were r

I b
he et eBptig B e ifnd 5B el Mea s e RECO BB TR R s the
cellulatinhermiedné ah8 bé hydtalgzed imthe. celld the dﬁ?, priécﬁrsm\,erﬁal@:ltﬁe e under

. A . Th at di
soectf s BB R S Rh et OF S O P pHBEfr oo o
enter th200s under spetnfwcbrydlm determned in an activity

assay (Lopez-Miungia et al., 1993). One unit of

al ternan sucrase corresponds to the conversion of 1
The caiordd dubgtzinos & gukzled o thet eellausisd e Vel emavamnpnatcso(sr(Gdtresichrotocols

. in.a 30-liter Riotransf ch contained 75 niM

n cellﬁé%ggypgpgo gﬁ'eﬁg@g G\%ggégagh?%aﬁ‘%) renat ur ed

The usé& of alsblorednbs@acd &mmhoantuohé%m wmer):lallgr b%ubemhg&nts
e \was ubat e

vt oL R B B SRRk P rd Dl ibiitoR S o aers of
A nunibze bhcaramerdidiiaaobildots dy&3 fulfidihg 48, alidve nequireheahts ave &ka@own.

Fiuor 0 hes T B LPHARGE SIhaebROAe e ey garin sedton 20.1

20.4 df mqomllblebzlat Pabes Thralose BQ\Mmtwnerrag,eummlllgeha\Ireatwomi;-g ht of
t
carvoypfet g oy aRRe gy fiBarE AR 45 T RIFREnRy

rhodaiirizdecairhariRs, MulrophenSindblés, lamd%thd?i; lettHiHJI‘mOét, part the compounds
h vol n‘etrlgﬁ?]él el ds 9{? functi onal

esenb D., Hi
are 3 gldn'Pé‘P’ it E‘l'iegﬁ‘?f‘tg%‘?seg" [SCURCRESPY IS éﬁbsm”ted and
in the Qhins3czaddpxipegard omsupeitlted. Badhliiitigte aed heaiexysidtlyyl groups

protet{gﬁér%agt at| %lnqﬂ%n de Oggggfgg]e;a?r&%? Fq@'t%’g4 glpsxggi/gi S c':eir'mA‘ Bgalen etc.
Hydroly8isadf i @cgatpfgr@mx@euu% if itHluEirfddet Bydice ﬂﬁh&q&e&?k@ebwﬂable to
estin e Vv roperties o
cross&et%%l'H@ﬁm ’852 Bv%ﬁ'we@@@w“h? Belh 85, 859% ot ar ch
2.83% Soybean 0| | 3. 63% Fl our 2.12% Chi cken bouill on
The témzﬂtjr@ilﬁ@ewehé‘é‘ rBrefPi Dabld IFhEOIEM! Fr8FrT&Rer &fuﬁ%‘éc‘cﬁ@n&@w Which can

mple 1, and/or starch (Resista(r), a nodified
take gm,@yal rarmal asd Jowey temperatures. In luminescence, some energy source kicks an

electron of an atom out of its "ground” (lowest-energy) state into an "excited" (higher-energy)
state; then the electron gives back the energy in the form of light so it can fall back to its
"ground"” state. There are several varieties of luminescence, each named according to what

the source of energy is, or what the trigger for the luminescence is.

The term “fluorescence” refers to a luminescence that is mostly found as an optical

phenomenon in cold bodies, in which the molecular absorption of a photon triggers the
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fromTate & Lyle conpany) were used as thickeners.
Cooki ng: defined as heating the recipe with alternan
W@ 0011esper at ure of 85-87C and hol di ng at t hi BCT/EP2009/001823
tenperature for 10 mnutes. If no cooking step with
alternan was carried out, the alternan was stirred
into the sauce after the 10-m nute hol ding tine.
Vi scosity neasurenent: neasured with a Brookfield RV
vi sconmeter. The speed was set to a constant 20
emissianvgf@nntheT heotop iwithadeongesveaveleagthe dhel epengsl idiftgrencettiegween the
' j f h
absorb4 SHEBRAGHoldE SEEPREs e 1iFattT AHO40 Ueuo e absorbed
photonamigehé pitiavi2@t cgeoaBDheEnifred tight is loélm vipiblesrapge, but this depends
t [ ;
on thé\/ﬁﬂ}ﬁganc%)cu?@ %%d%%%% RFtﬂ? :ﬁgﬁ%u(ﬂr {I@@é?ﬁrghﬂglnﬁesceme is named
after the eseeral fBiorifkd dompesett ¢f aalcutna flaoride, whlch often ekkibithihis phenomenon.
whi ski ng vi gorousl y 4 Determ ne the cold viscosity
re 1 denot es

FIuor%eaceene%%rrggh% @pgpamr 8%%/?%’12%% mes';?urgd W 8 daolpvw\ﬁoscq%lé% f?u%gescence
imagdr00hé basferedttdetadtionGnstimebrt kethe iIFluorométeiatmading Piaté Reader (FLIPR)
NS S o e TN
using thesetioly oamé ptEseie nﬂéﬁﬁon\/&f iy inbbrgbratéssintegyratyd liGuid Ganding capable
o sS4 IS TEE ELAT Ll 4% o iy et
using @aRH6n ladBecapledao IaSch%tgé todptld defee irhadiB§)camela. Add t he

alternan in stages until thoroughly m xed 12.
Determ ne the viscosity after adding the alternan

An alt(aﬁ@ab@td‘the Wsd of €aldilm indiester dyedas tieassel o the/asquosih tsystamd The

enot es ve h viscosity)13. Put the fini
acquili e makes Ll gataln SRAeedE Wy bis e R TRoiic
chrontphbietelontdyBans femirtea G&hﬁlheifbrbcsf@pbaéqudﬁhemmcobiéﬂterazme that is
fl our and glternan nd res

ch 3. A
knowrag, aggyariir 8PRRFAUEIY h ke RABROVNR P A UPerbFagmpinding.
the arfbae&l@érf{f ;!S('jﬂrf@1t @ffa]qqahrd charglee stk Q:Mnfgﬁﬁﬁldﬁ frhute handedindnformation
ere enot es o V| SCOSi an not es
causey OE BEIEr SR G0 DA B SRS BT GoaabY Sanolah of ke fioht
(466 ﬁrﬁﬁTﬁis'phBtonH%&tbetd&etﬁdeﬂh%uftef-ble?llnbﬁlﬁfﬁéﬂitatlcbﬂe of 85 88C
Det er m ne éhe hot viscosit téSIScaI e&Lrom 1to

For re\)()}%"rsé’”lthﬁé‘ﬁ%f’ QeqUNyIeS ST d 199 8§C&°y\?§r5§a'i?f‘gﬁﬁ‘d
TechEC48840:897; Brini et al., 1995, J. Biol. Chem. 270:9896-9903; Knight & Knight, 1995,

Meth. Cell. Biol. 49:201-216. Also of interest may be U.S. Pat. No. 5,714,666 which describes
methods of measuring intracellular calcium in mammalian cells by the addition of

coelenterazine co-factors to mammalian cells that express apoaequorin.

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

"Activators" are compounds that increase, open, activate, facilitate, enhance activation,
sensitize, agonize, or up regulate sodium/calcium exchanger activity. A preferred activator in
the present invention is gramicidine, which triggers the elevation of the intracellular sodium
concentration, thus leading to an increase of the sodium/calcium exchanger activity in the

“reverse” transport mode.
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9. Cover the pan and maintain the tenperature for 10
m n 10. Renove the cover and whi sk the sauce while it
W@ k@w1ys2800l s 11. Put the finished sauce in a PCI/EP2009/001823

preserving jar and seal Results: Starch and alternan
have a significant effect on, viscosity. At high
concentrations of starch and'hlternan a synergistic
ef fect can be observed. At 0% starch an increase in
viscosity is observed when the alternan concentration

Inhibitons; lretiadars f eranodators Bsibetudea gpneticallyl@odified Persions oh

. . ' f 2 8309 ' -
ool i BAOBFALE SR, 8 o2l SR LA B0 o oty
occurtimgeard $yentimetic ligandss ahtagbnists, agonisisrpeptides, tydinmpeptides, nucleic acids,

L 6. 250 . |t h ' | ' .

o S g BES el A, o e BB ol 00 o
bet ween cooking and the alternan concentration. Wen

t he. al ternan _concentrati,on .S, 2% .. Ki .
The 4 BpELRE br TRECEIMGh P 1 Bl WarifgRcd Bguivatents
theredfhiesaities rang matecube reithert nadurallys o&cud’sty) ortsyethetic, fee ge peaeinn
. viscosity between, cooki n NEOQKI .
oligongifi Yot cpsHrk TaisR. bR HLRRLAAe SalPods Tl Bieotive.
oligonu8leofide, ekeribibg testeq futdhercapHuite & mbddlateesotdium/calcium exchanger
. .concent.rations. of alterna 0, . 2.5 a 09 .
actviliCHERPORESE ineBrUg! P8Rot qlobh vEIY I SBnsitk, Ry 007 F550061)
The tegt cempegridechn e inrtisé &onin gf adithrary ohtedt sompougide ssush taseesombinatorial
o r b A e LR A Sy S e ot
moleceip didiamnshnWifew&Sdrisrime, TR 047 1250881)f Textl coampowids are optionally
. erived fromwaxy mai ze from National Starch conpany,,.
inked3i3 '50n pRBRNE /A < BeieFTip SRR, fFiAle SRRk FRRRLs ion
compotindsastabllizingsp@psendi0addregsabte camipduned, stdastbér fdectionaldmoieties.
r es.u

f rom wax ize from Natjonal Starch. Th I . .
conveshBaRlF viche Firel PaleBih SRRl oREAPs afe SerieEe b itcfrving a test
compbi@v(calldda Ueahcdrgp@iridelotith gonsy desigbket propertyt @ratitityos. g.,
enhar@;ﬁ%?&iﬁftfrae&ﬁgg?gr?ﬂn?%{f thg Eqna&\é\%?né%%ﬁagipda é]v%ldartinél\ﬁwse property and
activitg @h theBé vatiar eorhpdlidsOPrefétably NWgNThrobg Hutl ecrestieg ¢idTS) methods are

ba§§d as % toI det ect sodi unf cal ci um exchanger (NCX)
employpd Jof UGN AR B4 NBdul at i ng conpounds FI ELD OF THE

I NVENTI ON The present invention relates to

...sadi uni cal ci um exchangers, ( NC nd hods faor. . .
said (§RPASh PR ARt BanPov o B aBdisLEhe gk hiegtion into the
culturié megiiinh Gﬂer’?\t@)&( atishdve grownh UofhesmldE—MBse?d irateaylthrermedium prior
etecti "reverse e" no . N un |t
to thefeg B fatieens rsEPs M T BRiodhy dohrEhiPY e RERIA fen
04712XMp6YY1 ng NCX and the use of the kit of parts.

BACKGROUND OF THE | NVENTI ON A basi.c reguirenent for
The cF{Ray 5S SEMBLCL G APRICPESIEIDTOer G 12 BB g aplor andlor test
compﬁ@i_ﬂlcﬁr?tﬁié’;smbﬁibﬁg)la’b%ﬁ whet snd: mg_v?imoﬂefahhérﬁgrb\hﬂﬁ The cells may be
atec T oAU b PaePh b e g pmer e
cells drepfacad dr gWNPOH REHs Whe s€llst hay B sidpensiof seidthabaretsispended in the

.,.syustain vital functions in cells and organi sns. The
fluid '%ﬁ?v%‘?”sto this paradox lies in the seni

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

with the methods described herein.
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permeabl e nature of the cell nenbrane - solutes that
have to cross the nenbrane are transported by specific
WOoreeopnsanes prot ei ns. These transporters are respOnBPINE001823
for the generation and mai ntenance of ion gradients,
t he uptake of nutrients, the transport of netabolites,
t he reuptake of signaling mol%ecul es and the di sposal
of toxic and waste conpounds. Therefore, transporters
are potential drug targets that allow direct influence
For exampie sl eisuallydtechilpfbhtorhase iatdostsolifer thaiassayoier dtermining the activity
. " I | . . .
of a s BARBRAA RetBlbef AL AL 1S Hedibrel ) cdeoMiol ientical to the
cells thatpare tused tn the assay exveputhhtthesmerlls waukths@expeass the godium/calcium

Ifficul arget class in terns of drug-discovery
exchaﬂé%{}#}fgﬁggqsgs_ The sodi um cal ci um exchanger hunman gene

Furthdrenoré, yit Willlusieallyrbevirelfsl thi@dve r c80LiBS fordhe anpmysioedetetmisimg the activity

o ) 4 sl ARR e N BRSNS Bt AR o

compouwndstage testetsipdhée essay dbtERidvérdion lagaimsihdedis shadipsaferably are essentially

censf 0BRSSO Bt NSl s e

sodiuraroaltiumg ekcHamganofgeteeest. dmitHiy way it £aebp rdetssmoredi tbatugpmpounds which

are i 80 B 3 pl ey Lty o SRR anighgh B¢ sotRfn/clicium
exchanpérofdttest ratmvithart ihoougbfsohexinenpected harespéaaiar mechesidne One
possiffy r35th sbutey s o B 58 e BR PP L el gls here the cells
of the (@ftuat expeeitnemt expresy thel satiivovical @96 exkloangeo obinterédit suka,

oer3 ATl BOERTBERL SRR R Rt PR b Fpior
respoasedtoske baditidn ofs corapodritensuld by $0 rindhe asdayrwithesit addilg a test

com U o Yt BT RRErcR P AR gpouns oo

contrgdot enti al and ion gradients. At the first direction,

named . as " f or war,d de" or "calci expor. de', . Ca2+
Other NBES,of AniE T WHOHRVEDEe (PO SRMPois RELATP ies T DHLoY: B 5ssay of the
preseditiniemtion b @gonistset antagonis g dodiueveicem rrdeangers of interest and

osting, R4S GAPoARE S BBk P b APERR Lot B o o
compourirdré also ragohiatsi o antagionis &nmive nig sted 2n-tHos @ prich aremeehods.

cells. In heart, it ex des + that. has entered.. :
Futhdi Pt R CAIS0 i A o KIS 1L Bsboferalls I Siffigel analvsi
by corVaarirgnthe assdynallesantstarelald vdilies. r el evance in

cardi ovascul ar diseases is e.g. illustrated in Hobai,

JA & O Rourke.B (2004) Expert Opin. Investig. Drugs,

The tekdis “Ggohisibdnd “BheigehRT eefeptareo@stondffeetdr mdlktisds thah@sdulate signal
wansciElT (B e o loTRIOr SHedsr ilec o3 FabIgpEpindips dhe receptor,
thougfiﬁgt_, neg'éééalrﬁ'ﬁ&ahe Ehﬁirigl’thbbi:ftHe_Cﬁatmél Itdéﬂd?ﬁééﬁpw effectors can

S .U al Cl um ex ange 1S |.rrportant or .
moduials 59 GRBRLE PO HNER USE0 PBGGi 20 CabBRSYTogate igands sorpan alter
signal@bgwdtion rethetesinge of thetraatlral iyasd, «pBPRUEIhaNCce or inhibit signaling

oy LS 00 Lhe CTeruer . mdel, and sompotnds, 0N BLLING, in
signalarinkyrdtiog athety i redeptor] 199 tHeyaf €ompettefe dondompetitively, and/or

atost gl i RS S s ot Lt potentate
inducé bredtR@NidecsnHanbe the sigil Fansducassaotivity boavtdtgpiop. do
selectivity profiling is needed. It is of considerable
interest to identify conpounds that nodul ate the
sodi um cal ci um
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exchanger activity, for exanple, by blocking the flow
of calciumand/or inhibiting the activation of NCX
won@stasglard nethod to do so is through the uRET/BP2009/001823

pat ch cl anp experinents. In these experinents, cells

nmust be eval uat ed individualkﬁeand I n sequence by

hi ghly skilled operators, by asuring the cal ci um

current across the cell menbrane in response to

changes of the nenbrane potential and/or application
The teyfn “disease asgooiateikwitTa sodibifiéeaiciuh eRehalgo0altered empression” refers to
: i1 Lnahi bi [ tial in
ciated BERIchEphEY) SrbRinppitbeall iSRG ABIIET S ond

di scl osed by K. Acsai during the "ESC Congress 2004"

. . ¢ , : o _
For e MRLE e Bbid b taned A Rheh o BhieEy Sy gray e provides
in kitst wheredh¢ colotddssubatantce maydiegmesenit agadecanistiytatdéaipowder or as a

[¥ity in da t-#, rKj. nj ol

cooleG &Lt o IoB AP TSl Aoy 3T RGP HGEL BELBI G, IR, oot
compexk celiseaxpaminigha sagiemtdatciym eethan§erddroteiy &t/ 50¢lls208ylbe present as
Vo m%%%l&g Inhibitory profile of SEA0400 [2-[4-[(2, 5-
yop Fuorophenyl)nethoxy]phenoxy]-5-ethoxyaniIine]
Said kitsd @age damhe ubed as adisgnobiic a2 diagadsntpdiiaiedN@Xdiomyopathy,

was. _shown, usi an_ion-selective el ectrode techni que
coronf Rt ST B FBUTE Y pat ches, that ¢ he

cardi ac NaVCa2+ exchanger has nultiple transport nodes

Tona \Nbok Kang & nald W Hil.genann. ur,e: Vol.. -

The (G598 SURESS AR SHahaipr St ofecr ey fi PR PRary 8 G o tescriing
the typitaltrésulis af theaftuohssEaderbaseditafigler 3odiuivesieiuex@ahangertassay, without
o while valj ng informative, are very tinme consun ng
"mﬂmﬁﬁyaﬁ%pggﬁggﬁgﬁpg-to hi gh-t hr oughput assays for

conpounds that nodul ate cal ciumion channel activity.

Vari ous techni qgues have been devel oped as alternatives

to standard net hods of el ectrophysiol ogy. For exanpl e,

radi oactive flux assays have been used in which cells

are exposed with a radioactive tracer (e.g., 45Ca) and

the flux of the radio-labled Ca is nonitored. Cells

| oaded with the tracer are exposed to conpounds and

t hose conpounds that either enhance or dimnish the

efflux of the tracer are identified as possible

activators or inhibitors of ion channels in the cells’

. A specific exanple is enclosed in T.
EXENEﬁﬁgﬁggﬁﬁNet al .; Bioorganic & Medicinal Chemstry; 12
(2004) 5039-5056; Title: Synthesis and
S ctyre-activity relationships of phenoxypyridine
AMaTIal 2B TEethges [ hibi tors of the sodium eal ci um
exchanger. EP1031556 di scl oses a nethod wherein

VCa2+ exchanger activity i s neasured using
11. QEPEWWEWﬁﬁP ¥ g"%?%@, the concentration of Ca2+ uptake

in the sarcol emmal vesicles being determ ned by

Feasw--ng -46Caradioacti-vity—Many radi-ocactive
iBgniptner@NSPOrt er assay|Manafaauder m t edFeenisi ti Vi ty and
therefore insufficient data quality. In addition, the

&nsek Bhd saf ety i ssuededasperudered Wiavid hendbngr adi oact i ve
Spmeeriong technol ogy |Beentapicalites t haduidneriter a

F R toa P Bl datt T O ARy thbﬁai@mfahauﬁgesi ,

rug-di scovery technglogies, the ugse of r
%aoReReNe ¢4 i dent i [ EBnpounds 1 HE™ A%l at e t he
dEPRwi ty of ion channdoscdm@eyicsn t n Bueesprentimacingipiatetr¢nder
cloSest prior art to our invention as 1t 1S a
technique in which a test conpound can be identified
Ma%erip@SSi bl e acti vat of supplidrnhilloeina. by Faazaba ori ng t he
flux of Ca2+ fromthe cells.The main|issue for the
radi oacti ve assays is based on the difficulty of
detecting the limted turnover of ion transporters of
about 1 to 1000 nol ecul es per second - about 104 tines
| ess
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than nost ion channels. The problemarising fromthe
state of the art was therefore to identify a robust
W@ 2®ast1$28% hi gh t hroughput screeni ng and prof i PCTEP29D9/001823
sodi uni cal ci um exchanger nodul ators with a very good
sensitivity, allowing to di Sfﬂrl m nate the "forward
node" and "reverse node" ating activity of
conmpounds and allowing to profile identified
nodul ators regarding their selectivity towards NCX1 |,
NCX2 and NCX3, '

respe(,él vely.
sa-mexit hi s probl em | SOMBRY

SAPhRSE
Qi

-matter of theBF&sent
for determ ni ngZdnhem cal
cal ci um exchanger wher

‘inventi

ei n: _a)

The pres inyeption
OF THE | ?\%Emltrm%ggfgwnh human

O 763 @fFhanges (N1, NCX2,

Ci um i npdNCX3jactivity of a

cell s expressing

AP08136838m cal ci um exché®iyer ar

e provi dé¥Xx1ppcker col or ed

substance Tor determ

ProddMded:;

exchanger activator;

mole@lat Nt

c) cells afrggRntac

and_d)_t

racel I ul

R¥eiffe™ n the | um nesd@R si g

ar calciumis

tFA#PON ¢ h| Menitopes 4 pireesuter Gn

he cal cillum nediated
AAf3f r o €89 c ol or ed

Gubsinance i s conpar edSbe a | u

o HdHeentCelsefpaiwh pr oduced

Ft 1§ (ﬁarﬁ)OlecﬁlQbmlﬁ?Xpe“ NMEBbeo ANOT

P8T6590%9)

AQQAN\L

Qﬁﬁcdﬂ@r&ter or the

o

{ 0

n\ r nf r +
Svﬁo ca?cmm' ant’fm L3 i'l{rr'\ €1 ?ib?o i
m 1 ac

14250067
a saodi

£ Ao
1 UCL CI III III IIU
unt cal ci um

Fé‘)?’changer in respons¢PMo the

£deP1% on S5 Cu" onpound

Gheitigind;

a) cells expsles:si ng

6-3002l1 uniNa&] ioophor

Q%Meh‘ F‘PlEhﬁéFop@t%QJ F’drMV' U

erm-nina

Feheintl) &

wW-ar—cal
AT CAT AT

GgoZaT €

Ccl 11m | C
T ot

F&H%uﬁ@ﬁﬁe f or

nrovii-ded
P

B e e

OV uuu,

M:ctshara corppeund, |whek gkt Sali d
(Eeltddedhave been treafed, prior to treating with said
Tpepound, W th a sodisisdheal ciuaiexchamgecultaet | vat or ;

and—d)—the catcrumnediated change T thetummnesctent

signal from said colored substance is conpared to a

| um nescent signal produced in a control experinent.In

g&gﬁrlﬁl the sodiunf cal ci um exchanger used is of
mammmal | an origin, and in particular of human origin.

The sodi unm cal ci um exchanger is selected from one of

fol | ow i i _ s
he it ORI MK 63 S0 AR IPAL Raimah s, nox:
and NEX3 weraldafivengXby Staidds-Ereistrzdaiaus) finAdgeraridtoRiotgéscoe Chemie,
Mannﬁg\ﬁ}f(’l | ow ng sodi unf cal ci um pot assi um exchanger

protei ns: NCKX1 , NCKX2, NCKX3, NCKX4 and/or NCKX5. In
The cglésrweralkept iheootirucsis gsitute iundehsandasd gorditidrise(3 piCe srsupplemented

with ShRUEE rAR CARAASCIRY AT QDB I RN LRI S Rept i
HAM' 8€F|1I28ned|u1ma)luscgllaiapma‘ :mppmdnmmbdltme@%,feﬂahealtsdms (BC8) and 450

g/ml%&?g(sdg%pel@gg%% é\%ﬂr 3]45€a§)s aaftpr e%tg&l%ﬁéﬁtéu%@é)cﬁ ﬁ&ﬁ%lﬂ 'solution and

reseeded Witlc alconeshtmtitrs bAMEE000scalldiidd t o the cells as a dye
precursor capable of entering the cells and being
hydrol yzed to a dye, whereby the dye conpl exes with
Electrophysiological cell line characterization

1.2.

1.3.

The electrophysiological characterization was accomplished at longate Biosciences GmbH,
Frankfurt.

The cultured cells were detached by application of iced PBS (phosphate buffered saline) or

Trypsin at least 18 hours prior to electrophysiological experiments and replated on cover slips.
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calciumin said cells and provides a | um nescent
signal. Further said dye precursor can be preferably
wamoaaeexynet hyl ester derivate and said dye CBET/BR2009/001823
preferably the cal ciumsensitive fluorescence dye
fluo-4. In a nore preferred odi nent, said
| um nescent signal is fluoreStence and said nonitoring
step c) enploys a FLIPR device. The invention pertains
further to the use of an assay as nentioned before to
Two baissolatians rand winettesolutions weteyprapared ferguat¢hstlamp experiments with the
of the calciuminport activity of a
fOHOW%gdp%g'ﬁ??)caFm um exchanger. In another preferred
enbodi nent, the invention pertains to the use of an
Bath %%%e’yas)aéo/%gt%gpceaq ”p,gf, ore for the diagnosis of a
ASS0ci At B W th a sodi un cal ci um exchanger
135 mall NM@.b mivpMgEH, @mM a2, v eivt EGAP30 triMl hiEPESY, phet.4t o

a kit o conprj sing: a) lyophilized cells
(HCI T—SPS]‘%#I‘ k‘&ggfspéﬂmﬁyjazﬁci um exchanger; b) a col ored
substance; c¢) a conpound buffer; and d) a col ored
buf, n a, preferred enbodi ment of the kit
Bath %f(gfﬂﬂ%t ?‘g’f’” L/gi'ﬁ?}gg’@ht i nvention, said col ored
139 nﬂ\mbmarB:mM ®igClee 264012, 3NsiM H-IEEES] ple7escence dye
fluo- I n anot her preferred enbodi nent, the

(HCl 2RI 619? Pen G exBHdfYer used is of manmal i an o | gi n,

and in particular of human origin. The sodiunfcal ci um
xchan%er IS selected fromone of the foll ow ng

Pipettg §afaripd/t $0/¢iafm exchanger protei ns: NCXL , NCX2, NCX3,

100 nINEXACH, NG KAICKBhmimtionr, NeMMgER, ParmMatbpa, 3G THRG), 4 mm
and/ or NCX3; _and/or fromone of the follow ng

Mg-ATRA- 2N Nech TR pot assi um exchanger proteins: NCKXL |

5.63 m%pm@@rnew AEGEY, 3NAfR Cr&lﬁre‘ F“H()%Bﬁd)l@r'ihse (70 ml pipette

tains further to the use of a kit of par
solutigehBp o BfitBeaddrgatiee E"‘e\%&lphak'aeff?paer?érofr@rp'%ﬂitﬁS@M’ﬂyn)a@HJn4 (NaOH)
agoni st or antagoni st of the calcium |rg‘gort activity

To inhiit HCXsyImamiscanty dickehableagaras dissolyreimerthspifian r'@%f‘ calcium”.
NCX @Jroﬁgdwa@ Meastire8 usiyend é’tBh RRF{pAeBsni§ & hhike wraeeqfen @okﬁgturauon

parts as nentioned before for the diagnosis

The C%‘lssvé%é 3RESIt AP teMPeTalire % %ﬁncééﬂ %hgkﬂf‘@)&ﬂtﬂﬁl@b?f 0 mV. NCX
currerﬂi W@Feeé\/oﬁé@'b?%?bl%tropngMt%%C&IETﬂn%%om‘ﬁ igh calcium”) for

erm assa refers to a rocedure ere
4 seccar%r(omrp;) Gﬁlcw%whéﬁtr%rwwe@e@teﬂevw . ddter astimylatigns,

mhrbrt'&‘m%rékehﬂggt&wg’thé%ﬁ%et&&@b&%ut BEROSH Gith caRRAYin the
and is a type in vitro experiment. Assays are

pr ese'ﬁ‘iﬁp‘i’fc%’lnwn'@fﬁh é@apé%ﬁt@% Fiealt pealgm ppises wereappied again for

washctit Qﬁfd@%cﬁo @RarBctelivd N@XC&EI%NSSF&aKAéﬁ% MBMsifted charge and the
qualitative or quantitative, are essential Inthe

time cgastants} signel ¢acan wprey mggtlgamear&m]aé)@?d agg%rgmsrt@meor@go% All data
are prESAEy dYRRBKG d@nge so that the activity of a NCX
protein can be deternmined. In particular the present
i nvention nmakes avail able a rapid, effective assay for
1.4. SAEANIdNGeaRd profiling phar maceut i cal | y effective
conmpoundsS that specifically interact with and nodul ate
the activity of a sodiunfcal cium exchanger. The term"”
sodi pmcalcrum exchanger or “NCX'T T context of th
present i RG9RT4 on shal | $83¥F2%ny ore of tReMIkst of
the follTow ng NaVCa2+ exchanger proteins: NCXI , NCX2,
NCX3,




NCX4, NCX5, NCX6, NCX7; or any one of the list of the
foll ow ng Na+/ Ca2+/ K+texchanger proteins: NCKX1 ,
WONSKX2152BKCKX3, NCKX4, NCKX5, either al one or iPCT/EP2009/001823
conbination with each other. Especially preferred are
the SLC8 fam |y nmenbers NCX1 NCX2 and/ or NCX3 whi ch
am no aci d sequences corresplﬁwd respectively, to SEQ
IDNO 1, SEQID NO 2 and SEQ ID NO 3. Such a
sodi um cal ci um exchanger could be derived from any
vertebrate and in particular manmal | an species (e.qg.
dog, | horse, bovi ne, | nouses mmasGl canj ne, rabbit,
chi cken, anthropoi d{ hugapwkcot hers). The
sodi unt cal ci um exch ange{zsccwhdube isolated fromtissue
probes of suchvertebrat & 0rgani sns or could be
manuf act ured by neahs of->P¥&8RBi nan b| oI ogi cal
mat ef i al atfabues abl e t omevdGicess t he sBf
exchanger . §Il'he term " ﬁpgﬁ“%&mmw é’f&’ﬁrg ’E%P'yf)"fegbt%@f N
refers to pol ypepti gdes, pg por phi c{ variants, mutantg,
and | nterspecies hopol o s that have an am no acid
sequence that has greﬁt‘)g{’P%‘ﬁé‘fﬁFé@ou 80% ami no aci d
sequence identity, B85%>50%0obereed erjgbly 91% 92% 93%
94% | 95% 96% 97% | 98% or 99% or greater am no acid
sequence—t+dent+ty—preferably—over—areg-on—of—at
| east about 25, 50,| 100, 200, oro 500,12 PreiHcE-271209)
aci ds Eg an %@0 hei o '0A4e B’ conadaeded2 imFIGEQM @
NO EGTY NG 2| BndniSEG? 1 ES3A [3.mMiaed thesy digsolved in
"bio ogl cal materia|" means any materi al aé?i‘ﬁ?%(fiehl ng
genetrt+=<€ HAf-orratt+onrand capabl e—of—r ept uuuu 11 tsetf
or bei ngahephodsged| i n v fraakiog s al hiyeshly every day

Recofrbi narspluiginol ogi tal ke 428) i s fany’ StofdaMC‘I'“t"
mat ef--al—t-hat—was produced—has—bee
nodi {ied by means of recombinant techpLaygseplds fgown
to a|person skilledjin the art. The| ddaddla0¥8 O @table for 3h);
r ef ef ermasicidifesaseayanpl 3%” %‘3 @f"?ﬂ”om hgsomfentp&HIZOliﬂa:{I
NCX pr ot eisalgtionThe chni ne NaVCa2+ ex|change@ncerieien h
been|cl oned by Nico|l, DA et al. (S%f@%%’@'co Otaﬁ?%@):
562-b, 1990; Title:| Ml ecular cloning and fcunctl onal
expression of the cardiac sarcol emmal Na(+)- CaZ+
exchanger.). The human Na7Ca 2+ exchanger NCX1 has
been cl oned by Komuro, |., et al. (Proc. Natl. Acad.
1.5, Seinal bsSayprobddldd) , 4769 4773, 1992; Title:
Mol ecul ar” cl oni ng and characterization of the human
cardi ac NaVCa2+ exchanger cDNA) and by Kofuji, P. et
1.5.1.aPregasation of celplages 263 (Cel| Physiol. 32):
Cl1241-C1249, 1992; Title: Expression of the Na-Ca
exchanger in diverse tissues: a study using the cloned
One daiypsiar ©dheexperigentdhe celifangierdetachrd with fayPsiagthplated with a

densng)bclE 39@99 Eem as d?&ﬁﬂvé‘?lhr‘i’@@-@vemhléﬂoglglaés &id V@ére ifclibated for ~22 h
Chem  269(26):  17434-9, 1994; Titie. O oning of
at 37 Qwé%\@QQaP@Q@%rfmnM't}t he pl asma menbrane Na(+)-Ca2+
exchanger). The rat NaVCa2+ exchanger NCX3 has been
cloned by Nicoll, DA et. al. (J. Biol. Chem 271(40):
1.5.2.2 Rogppration OfLQ%POEFM platesy oni ng of a third mammalian
NaVCa2+ exchanger, NCX3). The human NaVCa2+ exchanger
NCX3 has been cloned by Gabellini, N et. al. (Cene.
The comgoundsaverg pogpared in assayrheffer i SncenizatiganeSapidhe fieal
conceHrﬁﬁd’ne TﬁQ%Bh bGnd\?é(%"'wé‘sXﬁr'@ﬁféGS‘éte@ ah& Qicrdd"Bt) 16°ENEor ICs,
terms "pol ypepti , peptide” and "proteln" are used
determinationstanditydian IS9”¢$e\f'/'éh a St%t'm%‘ﬁe@t@tlan 967§ vt (fipal: 36NG was
prepa?&ﬂntt{ﬁ%'%‘rﬁékzoﬁhe terns apply to am no acid polyners
whi ch one or nore amino acid residue is an
art ificial chemcal mmetic of a corresponding
naturally occurringam no acid, as well as to naturally
occurring am no acid polyners and non-naturally
occurring
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amno acid polynmer. The term "calciuminport activity
of a sodiunical ci um exchanger" refers to the "reverse
worp@e/11:288 t he sodi uni cal ci um exchanger, i.e. tPEI/EP2009/001823
mechani sm of transporting Ca2+ into the cell and Na+
out of the cell. This "rever@; node" transport occurs
under certain plasnma nenbranedepol ari zi ng condi tions
and high cytosolic Na+ concentration. The activity of
a sodi unf cal ci um exchanger is determ ned by neasuring
1.5.3.t Reeparhtior ofigramicitine plates resul ting from a suitabl e
col ored substance conplexing with calcium The term
"cel |l s expressing a sodi unf cal ci um exchanger" refers
A1 mlvbgr@mi¢i@inexmce§gliuhg1 whe pesparethepery ddy usingeeld ethanol (4°C) as
ng IhPss
solverft ecoﬁ@qnan ol s&géelﬁ&)ﬁ}ggg ed %rélrcgilrge:ags%? rgblutlon was prepared
using @esay, buffer./186 wiet palozbmpy'pneplatmwaeflllaﬂewtmﬂ50 ulrnﬂrmleéthe
1. t j b r .
orar B3Rl 438y lion JHELS8 1546 BRAER i K55Sy e o e
beforatefillieg svaaceqlired becetss the gramicire sofutiahilesesaictivdtynary fast at RT.
nucleic acid or protein, or that the cell is derived
froma cell so nodified. Thus, for exanple,
1.5.4.r Assapprmeducel | s express genes that are not found
within the native (non-reconbinant) formof the cel
or express native genes that are otherw se abnormally
1ek@ﬂ&m$edemOWHEﬁomxnee@demer not expressed at all. In
| pically refers to cells
tﬂg(% BL‘E@Engd d“aqwg e}% OIv(f"/llét h nucleic acid sequences
3.t Batls eneomie)atedsfon(Dmm:aﬂ RTum exchanger The assay is
4. pg\yasﬂrsnem dgén% ﬁ%&&?ﬁ%vﬁ%gveﬁlhg s§a§ béff 59 etel%ggl n"ﬁ"ds

BIP0pTiat e’ C a su

5.The utef testromynploands aretaddad lay difexent convgnttatidns (& 5rabneamtrated) using

cell ablished cell line, a cormmercially
aggi?g 5%32 a genetically nodified cell, etc. so
6.1 Gells are md:ubatmi for 4% mitbbe16°6 dnel SYRI0T,dn aelozducnjtmg)rt he

S n S|r i.n.a cult
Sgeﬁl ﬁ@?es %rgl Rnster oreg écg{pgvﬁét]nlglﬁ §n9 ﬁ%coga ﬂu%yc? g@n pl of gramicidine
i assaydmlytioo Kfaray odrecentryticas 20 Lm/tgriangchdane)edu(mgym measurement
cells, especially mammalian cells. Prokaryotes include
gram negative and gram positive organi sns. The cells
10 uMndflthe NIXaihhipitdreA 00O BBY33ie used bs highuwohtralsankwwéfar aslolvscontrol.
nouse cells, rat cells, Chinese hanster cells, etc.
Cells that are found to be convenient include CHO
COS7, JURKAT, HelLa, HEKs, MDCK and HEK293 cells. Cells
may be prepared with the well known nethods (Current
protocols in cell biology, John Wley & Sons Inc,
| SBN: 0471241059) or may be bought (Invitrogen Corp.
Sigma- Al drich Corp., Stratagene).The term "col ored
substance" refers in particular to a cal ciumsensitive
fluorescence dye. The dye precursor is characterized
by not being | um nescent under the conditions of the
assay, being an ester capable of entering the cells
and that is hydrolyzed intracellular” to the
nmpound, and providing enhanced

1'5'5': Hmpﬁﬁégﬁﬁ%@%ﬂ%’&&réoml exing with calcium The esters

are chosen to be susceptible to hydr ol ysi s by
i ntracel{l ul ar ¥? I tes apable o
entering_the cel ;PgEan%e"memta‘ ef"p ﬁeamrg?e%ursors are abl e
to crosscExesuree] | 11l ar nenhrlAdseHpid.6Y8 hydrolyzed in

the cel ||&petfe dye ntePHrcr@—enLeLs_Lhe_eeLLs_under

specifichﬁhd:t:cns of pH BRI otefenters
t he cel ||PefatitsdGfdpby Satdp) Speeds or does not ent ¢r the

cel | s under—specific condrtions:




The col ored substance is added to the cells using the
wel | known protocols (Current protocols in cel

wWhe@bog3s John Wley & Sons Inc, |SBN: 04712410GDEP200%1¢01823
use of a col ored substance is conventional and
commercially available reagepgys (I nvitrogen Corp.) as
wel | as reagents synthesized1n | aboratory can be
used. A nunber of conmercially avail abl e dyes
fulfilling the above requirenents are known.
Fl uorescent dyes for nonit offrargsacae+ are wel | |known
and desc§ubEdttias detail in |section 20.1- 20.4 |of the
Mol ecul af Probes cat al og, ﬂ?ﬁ edition. They ugually
have t wo| dpetateniftyoiyaaeecignl ani no groups attached to a
fl uorescent nucl eus such asjoffl uorescei ns, rhodam nes,
counariangantnmphenwhbmdoles, and ot hers. For| the
nost par F €§ conmpounds ar € 3, 6-di oxy substituted
xant henel, “Whete < rn the precursor the oxy groups are
subst i t ufletRl Bendd i n L he lum i®sseent dye they arle
unsubst i poitabgounUsual |yt herle4Gid8d seelet oxymet hyll gr oups
prot ecti I*ddiA“%FWﬂ‘énnl s and §r\| ds See fnr ax rrp| e,

Fl uo3/ 4, [RaHeEhs aE,ete i's of
the acet jigqUbGHP TESUtts |H4Qpp Funrmescent—prjoduct .
The prec[ifgors are abl e 10 [k@p@ (Nhe cellal ar jmenbrane
and be hydrolyzed in the celT. The term "I um nescence"
refers to a "cold light", light from other sources of
energy, which can take place at normal and | ower

1.6. ! pERLARIIYESS. | n | um nescence, sone energy source
ki cks an electron of an atomout of its "ground"

(l owest-energy) state into an "excited"

The fc(llBWﬂﬁQfalcﬁJibibﬁé’ hreSbade8;ontthe BataDtRhEL LsiNg tHRi SRRt 8%Kort function of
ener gy the formof light so it can fall back to

the FLrIPg so&yva[pn @tat@flgﬂe marﬁ'gl,ne(sgpgleg-@&g} énhe\pg}qJ@ltlprgsar@fcorrected for

edgegmgﬁgﬁﬁggﬁ@gw each named according to what the source
ener%¥ or what the trlgper for the | um nescence

The 'ﬂhéb't'onﬁ X ﬁ§ PriMapt reselbreiers to Bredphibitign gf thg fupresednsgdncrease

after atdaﬁronlcﬁ FEPﬁElHMeféhHﬁgdé‘r%/e@rfrdﬁPEﬂaﬁﬁlc phﬁewwtrbneré?é Q) the
e nol ecul ar absorption of a

|nh|b|ttqn|c§ é\g})g a@twgé Imltggpdwl 6P0HPPRS ANG st Igw GRNfrel tg npd\l@é |nh|b|t|on after

add|t|cY|'@YJ§ﬂ STHIkEr. THOS, %Wﬂﬁtﬂﬂordllsfcfaﬁ:ﬁ%ﬂ&ﬁnl?@f%mg td (e RPEBKIED inhibition
mtted hotons ends uP as nol ecul ar vi brations or

= low ﬁ@rgfol @quhxb:tme- high 6P e ﬁ@épl&ﬁ@rp§a|cHlaltq¢efrom the corrected raw

data dﬁbtiﬁtﬁéﬁlélb%bnﬁélﬁ‘%h t%lléﬁ;ﬁg @ffuied light is in the
vi sibl'e range, but this depends on the absorbance

curve and i f t he(gszemplec ldvaicohtraldr ophor e.
Fl uor escerlgé% a@e {Oéf‘t( JOrieh aibmféd!ﬁﬁdl]}
conposed of cal cium fl uor de Ich often ex its
t hi s phenonenon. Fluorescence fromthe indicator dyes
can be nmeasured with a lum noneter or a fluorescence
i mger. One preferred detection instrument is the
Fl uoronetric I magi ng Pl ate Reader (FLIPR) (Mol ecul ar
Devi ces, Sunnyvale, Calif.). The FLIPR is well suited
to high throughput screening using the nethods of the
present invention as it incorporates integrated liquid
handl i ng capabl e of sinultaneously pipetting to 96 or
384 wells of a mcrotiter plate and rapid kinetic
2. dRbLeGiks ON using a argon |laser coupled to a
char ge- coupl ed device i magi ng canera. An alternative
to the use of calciumindicator dyes is the use of the
2.1. 2ERIBOPRYSIHIESiBAI thqln%%%étErééﬁdnem makes use of the
protei n apoaequorin, which binds to the |ipophilic
chronophore coel enterazine form ng a conbi nati on of
apoaequorin and coel enterazine that is known as
aequorin. Apoaequorin has three cal cium binding sites
and, upon cal ci um bi ndi ng, the apoaequorin portion of
aequorin changes its conformation. This change in
conf ormati on

-




10

15

20

25

30

causes coel enterazine to be oxidized into
coel enteram de, CO2, and a photon of blue light (466
wmpgo9/1TH286 phot on can be detected wi th suitabl BCT/EP2009/001823

i nstrunmentation. For reviews on the use of aequorin,

see Cretan et al., 1999, M Qg?scopy Research and

Techni que 46: 390-397; Brini , 1995, J. Biol.

Chem 270:9896-9903; Knight & Knight, 1995, Meth.

Cell. Biol. 49:201-216. Also of interest may be U. S.
2.1.1.pRarental cedl Ime4| 666 whi ch descri bes net hods of

measuring intracellular calciumin mammalian cells by

the addition of coel enterazine co-factors to mamal i an

The elastrbphysitiagiest gateseerepbtaitreblireom longatehGliblo £510-K4 ells were used to
t

oo fFTROULER NP NCY1, O 0ERE O CIFAR) Ll e A o

exhibitetamd sigaifieant desemtsespanse (@2 ddV pAigal faguee 2heher extvadeyular Ca*

was aapl’ue aprc%éﬁwi n?tgqceﬁtﬂﬁ ng a%og}céhtlflaapgs QH}Fp%‘?nOJ %ﬁﬁ?lg not produce
artifadtsandsadiee degpeibed acrditicriseTypieat icLiirédts are shrdwamniodigure 3.
activation, sensitize, agonize, or up regulate
sodi um cal ci um exchanger activity. A preferred
2.1.2.aCHO+NCOt celhlindse present invention is gram cidine,
which triggers the elevation of the intracellular
sodi um concentration, thus leading to an increase of
The QHGNXI ¢olib calealadnubrardastemrly-saatt icuirents iaftet ©a** "apphicatior With almost
ran de. Il nhibitors, activators, d 0
no de BaTe kardaTerard A6 yo b reak g et T8 0.7 BABF (o=,
figurea0li CUF e @dmurb@zssﬂhgﬁw afd RivBisitie bBckdl by MlishtIMSof 5 mM nickel
with altered activity, as well as naturally occurring
(91.3a3%B ¥nt hetic | i gands, antagonists, agonists,

The dP-RBlNG;@SceI@Y&)da%d&ﬁﬂkér@%%rreﬂ!é‘ﬂn@bpre@ Gisdnodt¢drBfidhE SThe relative
anti sense nol ecul es, ribozynes, small organic

peak gnstest wiae 3. %ﬁxuoﬂﬁ@ﬁvmff@ 6Tft@,ure ébmcw@nﬁdiﬁ%ved)w'th adigie constant of
c {

1.26 +eg GW\%%’AQ r?tog{dtbr? &%&I&%&Sﬂgg %\Z%FSIQLE}/&%EQ’? laégllcatlgﬂ of 5 mM nickel

(washioat: UDa|2I+y1 9(9,€)ur ring or synthetic, e. , protein,

The q?—lCé)glgB&r calis ¢ yévgérgloua%?rg??glﬁrgg%&n gr regf:rsg g%acg}p%ralgg Sécaying with

a t|meec§dhstant 6f ®8o t-astsdl Tft‘@rrelahﬁe Qé’dlacmrﬂe)‘lt Bs BB ahe pA/pF (n=4, figure
sodi uni cal ci um exch anger activity (Current proto

ol s
4c). CureRis|cebd Rer cagirietelyyAnd TeYRISipIe Rigeked Sy mepligation PS‘%N‘M Rickel
wash9617125@95§‘)1 %)TH plcBPéurFeMPAUNPokAT RgurkB the formof a
brary of test ‘conpounds, such as a conbinatorial or
random zed library that provides a sufficient range of
22 dhgggwg%n{épé,rrent protocols in nol ecul ar biol ogy,
ey & Sons Inc, |SBN: 0471250937). Test
conpounds are optionally linked to a fusion partner,
221. eNcgm astsgygeti ng conpounds, rescue compounds,
di meri zatT on conpounds, stabilizing conpounds,
addr essabl e conpounds, and ot her functional noieties.

HTS-B2R8Y RIKX P&, k@/ ané]ﬁé"ﬁ% éé/%"see RiddeWRste Wbt ltho%% We literature. The

properties a I dentifying a test
applicatigrpefigiamcising isdkngwn Ioe'h@f coomtadREtgh QleMA agdfiworescence
meas&*‘@ﬁ"eﬁ%bll\ﬁ pBFARAEShaR to BE Pﬁhﬂz d. ﬁyr&son gf'ﬂlﬁﬁlﬁlit\zgetwee the

activity, creatln vari an e lead co d
“forwasq Anddhe ngverse’ Prepassay, mm@mcetﬁhﬁ %%m%ﬁrneﬁbg@uffarrtmdttlons (e.g.

2+ I

e s By 8 0B P GRS Rlode assay
and shoygdwerpgoodeesilist or and test conpound may be added to

the cells by injection into the culture medium after

the cells have grown or they may be present in the

culture nediumprior to the cell growth (Current

protocols in cell biology, John Wley & Sons Inc,

| SBN: 0471241059).
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The cells may be grown to the appropriate nunber on
the inhibitor, activator and/or test conpound or they
woreapobhes2pd aced on it and used without further PCDRP1009/001823

The cells may be attached to the inhibitor, activator

and/ or test conpound or, inw%yose enbodi nents where

the cells are placed or gro in wells, the cells may

be suspension cells that are suspended in the fluid in

the wells. The term "control experinent"” refers to

In thedirftiespesiments tisintifensr wé tengsamicidineeonorotidtiprbandrsierage on the Ca®

|mpor{ gcqgfty ﬁfNC%l?%ve?éqnlvje?%a ﬁ?ﬁpg b!t)ror ecogni ze that it is

eneficla | s together with the
A2

A graquC Wéq&?ﬁ{?éﬁcﬁgd& 626? £ sho vl/:&{ thg)b%gpllﬁgulg‘éscgnageﬂe fda UBMGHA Yctivity
regarc_djeg étBram ngfattoe Lawer ¢ongentritiensswrie el suffigentrduete slamgdnetics and
highe% %)en\g?ht?gﬁoﬁwp %ag%ol c?éllﬁ a? SIB gff‘éé@g# és%?jg)e %{a %5!03&; ghae ytool compound
AOOO‘e’iG@éﬁt(als@Ebutmétaab)C\&aé, enamqted byatiffergmirgsamicidiee concentrations (Fig.
7a). G?gﬂcﬁqﬁeﬁ\g%f E&g&? ﬁ%?@? %ﬁ:rop&f Hd%g gn?@%n%e': &rtﬁ(? gélo%)rﬁ%’ad t5 be
charaeteszad. Uprto d?e%eatrml alcpgoltsﬂnewad tnD\ﬂffot apf the bgokfirawnccfilacgspence of the

assay\?\ﬂ'ﬁlgEm%%gsﬁ%ccgrﬁ;%ﬂﬁgﬁo%s | s@%j Intc} %@e ﬂ'f fIL?org&:fré‘H?% QQg.i ﬂ)).

ounds are e dssa

The pkéb\ég%toh%? r?eg@' Hﬂg’ dqug H)I?tlér{]%ﬁd m'él%rtogggr%w?s ﬁtlcal sE:?pr because
gramlcluee%Segraéemtetp‘ugndqaemperegees;érh tr@ fmmwlrag amerle)qy‘qtseg@mumdme was
solve& Fr?d §t8%&ﬁgﬁfe!r%#%ﬂg§ér%ﬂﬁ€g e[rhrrgjc')- Lﬁuolnrhatd% %evﬁf?é(pared and
stored atediCi dtherdideygramizidrss wgs deyade@\tléry f@t élflgunegfi)t hei r

effects through the sodiuni cal ci um exchanger of
DifferémtF&tRR settingheoncetmimg pibettel géigklo presoaleamenixéty were checked to
improg% {P}e E Cel710 fﬁ&l{}?@l gé@? g]‘j'gg%incégfn{)fac otr}@gg(gchi%%@wnh ta pipette
heighttd] 710qul whitb teo ntieng eydles.of t he actual experinent express
usingh 6oL SPLE LU 450 ORI ol BLR1E Sl 25Xl ot o
compsewtli incdbdibe I(Elglureﬂ(ﬂaaﬁ'g‘erbeshr%e@ﬂﬂ@@d@nemwitmdﬁ‘lﬁ anchthe best
incubat OtHQﬁeo%g%%%J %g%vnpog Io r?i? p{)@1 %%%33?2&5?1)(% W %Q%%ln Zlglgbr%% Ob).

with a hi gh concent ration of test compound (high

ty.ol . I >t ak]

One og g%_pl{)e& nré%m X alr?fgtg:éa S e9 rs%’oplé&% ag'?a\rwbgasdtgg ggg#t\(\fftﬁ é)?%brﬂgounds.
The tqml ee_zrend)uridfogtthmX‘aarommrsl M(X)16593§haagnmptkua;zota‘ derived out of the
scree i HE S S ATSIENBALT: AU e g S5y tovars
assayca'ndelr44 pMdo paich rciam;aexrielmmtsc oreoeonguad és ialuse as standard control

v R 3o3, PRLPAE g BIAE S il

gramundmwcbh@dntnatlorad lsdhejﬁrsveraéﬂ asshyp Trypmalsmlarbltm'yleﬁabts on the NCX1

y S_.b . as t andar . .
actuwty/ gﬁﬁy thﬁIH)i‘l Wg}n?@pl\/lagg%rh,c%qlr?e %rﬁc}d/th.e Cﬁ‘tj %g-‘hqo %qse ngQOégetr%latlonsmp is
showrr indFégpirert 1efahddt or nol ecul es that nodul at e si gnal

transduction via a receptor. Receptor effector

nol ecul es are capable of binding to the receptor,
The N(O)@u@ln InneWaeestz&%amdewuag SthancbIOadofrtge stahdardf(ADO@135933) for two

l i ece podul ate.s
montt TRttt B T ERAE A0BRLIDISh B8RP bR By H Nox i
showrl lngfaglde 11eland dire ks was arcgde {M zﬂfﬁguhedﬂlbmﬁ here” vhlees were between
C e_natura her to e hance 2+

o.7 arf B R Eorfiard M 855 Preeied Bt % D= gy ar ca-
export' randengsaaiy § tfervaad’® ant it lahmedtrbahysluilmmd;al techdigoe eake SHRFE?R

signal transduction activity of receptor, e.g., they

can conpetitively, nonconpetitively, and/or
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allosterically inhibit signal transduction fromthe
receptor, whereas "agoni sts" potentiate, induce or
woelenvi2se enhance the signal transducti on actP@i/ER2009/001823
a receptor.The term "di sease associ at ed vvith a
sodi untf cal ci um exchanger alt 1red expression" refers to
di | at ed cardi onyopat hy, cordhary heart di sease,
arrhythm a, heart failure, etc. For convenience, the
col ored substance and ot her conponents of the assay
(longateBidseiepcery iFdarkfurt) the 1Gs ofvhorthe hrhibitvroated gV ief |l Aisepounds
s econstitutabl e powder or as a
Were{c%godqg cﬁaﬁlgn o1n2%|6 in a buffer. The kit may al so
i nclude buffer, acti vat or, inhibitor, test compound,
The “ r%ee 58" %ﬁp'@sqgggnégﬁgzzﬂgﬁo% #Qﬁs‘?ﬁ)\feﬁﬁgrg e R:{rf&gr%' %ssaa/ (Fig. 12a,
black Idots) eid frerdata cmlfaﬁes métbch aof @ 861 egnesomoonkmcts daomot show a
d i 0 t -
signitfip BREE K My €76 o2, PP, Qrer BEBOHGR A fng ot witn o
muchfhigher psteacyd( Feg<a3|arpblee detsaberhdes ordidaéing bdransp@titmoda specific effect.
further. details, describi t 0,
he ppitehl Bhipliph 2 ke iie pLfo LR Pl 0 idRe sl as nigher
(up toﬁ)@fa)yhawmmim%%walmm(ﬁg)e2br, bptthefcopelatiet it the SURFEZR-
technEXENFéLI Iél SIATth terial and nethods 1.1 .
BHE a2 299 3 eq8 ntl.2. Cell lines The reconbi nant
CHO K1 cell lines stably expressing, respectively, the
zzzhﬁ% N%Xl NCX2 and NCX3 were delivered by
'S 58 §yTr ansferzentrum fur Angewandte Bi ol ogi sche
Chenmi e, Mannheim The cells were kept in continuous

No N@g%ta%sé?@ %Bglgr W‘j’ ﬁ al déﬁ%)%? dr'e%cflﬁrgg’s ei%/e[;% {Pr wndp@e(literature. The
estabmmnmhmdm asbdyonanal saepissiun diAM IBnifsitiBns in the
T X T e
“revere¥ eiodeBadsayay Baskldt @ the ebamdwenbf gmmkgdla Graymisidin forms alkali-
S T T T T

actlvaﬁ&abﬁlﬁcxn lattat gramicldie agbition rsdﬂbmlfminmgadﬁraictlve ion flux or fluorescence
haracteri zati on was

|
measgeiepiir bl esRuRR RERTPRN S e iRbEengmisivt 2004 By
reasoflef asrhpatabijity bepléenathe NCX0bsdays df ABIif(gratsubypes, running at the
same gt TGS POBlor Sl Sck BerPnin s e Dottt gl imes
and genigiginlosacéraidiosoweid Mtemfdr PeMCX 2 asslylftonothee ‘véleese” mode

Nex e ared for patch clanp experinents with the
f&FbW ng conposition: Bath (external) solution "low

I the st Rbanenty Beuee” Fonciichs Peqe(py TpRe amicala foretion and
storaderwergdhéciked dpathb daéXWdﬁtaéc)w@pd)fN(D)OII(F’@l @a,mal ci un':

139 MM NMG 5 MM Ml 2, 2 mM CaCl 2, 30 nmM HEPES, pH
The kihetic ()fHﬁé fl(ldir)es@d'rlc@ irQ:reéshaeiQ aGstieHbi( sipwerHo NG X2 Romphted to NCX1. The

meas&rlerr}wten )naa ?o tlile extended to 10 min. The buffer system, cell number, incubation
times, gramicidin concentration (20 uM) and storage showed very good results. These
parameters must not be further optimized. Gramicidin was solved in ethyl alcohol and the
influence of the solvent had to be characterized. Up to 3 % ethyl alcohol showed no effect on

the background fluorescence of the assay (Fig. 14).

One of the key requirements of the “reverse” mode assay was the sensitivity to compounds but

there were no electrophysiological data available for the tool compounds on NCX2. The main
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100 MM NaCl, 5 MM KCl, 2 mMMCaCl2, 2 M MCl 2, 2.1 nM

EGTA, 35 MM TEA-CI, 4 nM My- ATP, 0.5 mM Na- GIP, 5.63
worttoPheephocreati ne, 30 mM HEPES, 3.5 U nl Cr eB€T/AR2009/001823

Phosphoki nase (70 m pipette solution + 3500 U

filtered Creatine Phosphoki e, ad 100 m pipette

solution), pH 7.4 (NaOH) To hi bit NCX currents, 5 nM

ni ckel chloride was dissolved in bath solution "high

cal ciunf. NCX activity was neasured using the patch
tool cemnpognd fet tei X1 pmetdhes ADO9I18583, landwimbthiaroka destyed prkof the NCX1-
I r 5
sreof eI BURRTcR o ER0 RETRSIPILI (AP 106 v
patchaiaphp exgeriorents. The effechaf &0AA1 35938 aftamagtivationswithu2p oM gramlCldln on
" b, ah..cal = ' , o
the Ngg% %?té\ﬁ? v?éstjéga}n r(e%r (eF;t{ @%é‘%ﬁ%& B%% reersGéllléa réf8tionship is
showrsn Eiglliratﬁ&)ns | nh| b| tion by nickel was tested using
the sane protocol but activation with calciumin the
The NSP&seridiveofasStaiNe ndndesting /8 apd ICesap@t@ye staridaed (AP00$35933) for two
[ I 5
ron 35 RIS Bl KLp AR ARS8 B RSl MY oz
show inefigyrer tSacanchae ey, &has ti0e1g ipive ne@&s&xantpleaﬁgsil@)a*as a little bit

Iower%gm)fﬁr epn&i{‘g ggz& er e(gigmvg %Z G mg%hﬁtﬂ% ctgrr%pct)und is more

poten%‘ﬁ fCxeageat edluds w&iert@tw@é*S@YS RHOOBHIN L5 il;oﬁapdunds from the NCX1

Preparati on o at es e, day prior to
project g IemiEt v HE NCEK? SoVRSP S O8E wEned B CRmPRGFSN D LRAICX1 data
The réduits efb YirhMaRzetEin Figure @6. 35. 000 cel s/ 100 m
medi um wel | in 96-well mcroplates and were incubated
for -22 h at 37C, 5% CO2 and 90% hum dity. 1.5.2.

Nean)PémeahpémrQﬁ vith droemeuasltHel RERS adingty GRBNAKIBIES] NEXE (Flgure 16). A lot
repared in assay buffer with a concentrati on

of corphfaIng TOIES NI MR PSTEre TAD MBHBBARGMS GRLARCH TEC - Only 4

comthﬁrﬁisWh@H 0meredhst WeiddelddiGity foP NOXISFhese data indicates that there
determ nations_a dilution series wwth a starting

's a pessiiEnta PG OX T agleetive PMRAH980 Mv) was prepar ed
with the Bi onek2000.1.5.3. Preparation of gram cidine
plates A 1 mM gram cidine stock solution was prepared

2.2.3.oMGX3 3B$@Yusi ng col d et hanol (4C) as solvent. Starting
fromthe stock solution a 60 niM gram ci di ne assay
sol ution was prepared using assay buffer. A 96 we

NCXRRSG DBGR el Sh A ehALor A Ta. To Rk SrSoRTve! e Qapid gpoe” assay

was nbh&cﬂ:é@smjlcdtﬁ' B AmMREHS i§ HelddrRfiviaNshSioBuSHesd ofAREassHYeFor clarity
dition plate could only be used two tines before

—no cfaéa [s15howg imdus repqUi Hhay reversrigederssgy imbasediondhe application of

gramn&@‘n%ﬁr&ﬁddﬂﬂ%‘ﬁn@‘ékbw bEbfné’a%‘lé’pcﬁr@&G@Fnl(ﬁqn idduzed CaASIHYX is indirect
rocedure 1. Mediumis renoved fromthe cell plates 2

and NEOOSRERBN! o Sekp@IPRALag! BPTEPMIadiaadagonis ke grom

radioatife IOHQHJQ%? AGore8Eer8 nad3urimdRls dn ngh[ netrdfs (KickP&wHKi et al.,
assaii buffer per well, discard burfer conpletel

Journgkqf Aemisirys@00h). BY reaser oegqmwaabty&eakueg)“éx assays of the
dlfferéii'lt EE@(S/S&I Wﬁttﬁéﬁérﬁ@%n{e %ﬁiﬁf@pmtorﬁisg) CcHs 'cBgcentratlon

Bi onek | s are incubated mn 6C
pH), cgﬂaumc@gzupﬁtlcgl t@ms A gIBAYGidin concentrations were adapted for the NCX3

assay from the “reverse” mode NCX1 assay.

In the first experiments the buffer conditions, cell number, incubation times, gramicidin

concentration and storage were checked on the Ca**-import activity of NCX3 (Fig. 18a,b).

The kinetic of the fluorescence increase is a faster in comparison to NCX1 and NCX2. The
buffer system, incubation times, gramicidin concentration (20 yM) and storage showed very
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7. Cell plates are transferred to the FLIPR and
recorded by adding 40 m of gram cidi ne assay sol ution
w@ Riopals2aoncent rati on: 20 nM gram ci di ne) dur i PQI/EPI®09/001823

measurenent 10 mM of the NCX inhibitor A0001 35933 is

used as high control and buffer as Iow control. 1.5.5.

FLI PR Set up Par anetersl. 6. a anal ysis The foll ow ng

cal cul ations are based on the data obtai ned using the

statistic export function of the FLIPR software:
good @isalts. Jihege parametersinust sahls irtheuoptimizede Granicidiatwasrelved in ethyl
alcoha %d(fﬁ% [ ﬂﬁérﬁ% 4\@? S RhE 85 be chérFE‘t@ﬁ > @Y, to 2T‘J/19ethyl alcohol

primary resu refer

showedqnm pifedt on thgf bacrkerdunddhuesasewm af tlee @ssow (GGt éSP) ra@reutharoa% leads
to sichlin@feEL ] G ARG ARG rlredtdcued from statist ¢ 1. The

contr ers tot nhi bition of NCX activity
3 I
one YIRS ARER 255108 LA 400, PR
there vate i elieotnophysiokiginal @ate@valiabiaaﬁoetr@rtoel qoppobeds omNCa{3s The main
% i nhi bit i & o% | |
tool cérgﬁ%dgjﬁ;ﬂh e%{giogé% Adef 5?3'('3%%{4 rl%mla%rﬁézto!:egcﬁbrnveg oghof the NCX1-
screen.alhedennapaund hiaatanamoaxrmezémpf bBguMintthe tiegerse! spal @gd 1.44 uM in

patch%ﬂnﬁ%%ri%ﬁﬁgﬁep‘% Jor W :1 325 pl\é"‘h’fﬂg' Fe'lv&%e( {%say '?‘r(r)@effect of

A000 5888 riiphgaivaliamwittaP0 p¥ gramiaidin oh dreall C&Biastivityoves, examined (Fig

21a) fr@ttﬁggglaulgféglrﬁ sérr‘gs Bﬂgﬁ%a%%igﬁ&fg'ﬁ%?g@hge\é\e[ g
establish the st abI e CHO NCX1 , CHO NCX2 and CHO NCX3

The r\f‘c‘%lé e|1JI nggﬁvtasggafb#@ég@%{é@%%%ée lar‘fcb bibtbgg%nrd%?d (A009135933) for two

montm)'l'hwleﬁacte)ﬁtheatoel ¢th;mun@a9®eom@3apm thed:aﬁ ﬁldmortraoghny of NCX3 is

acel lul ar, .Na+. conc ns, use of nic
show T iREE 9P aR B (Get PRSIt SR el i £75a rile, Plo™f&). These data
mdma@é@ﬂﬁlattth@ fsol cdmpoarl is Gt s&edtive ddrea §dmwe subtypé gQaEENGX1: 1 78 + 1.03;
CHO- NCX cell lines The CHO- NCX1 cells reveal e

ICs0 N&a&%ﬂé 9 48y he Zardueveetedwas &r0ergd -8 dkr eampewds from the
NCXVhrbjaceleregbstB® wilk & NERBI Férx}e%fetrﬁdidef %gé%sﬁmsaré_@ﬁnth the NCX1

relative peak current was 1. F (n=
and NGXg ada. e regylisrasn symensired WeF%mﬂOétaéW%Qnd
rever si bl e bl ocked by application of 5 nM ni ckel (91
3 %. The CHO NCX2 cells reveal ed outwar
Nearly:alf %ﬂwr\sﬂﬁd@th anesftecken eCE baekivty 6lss. mhrmedr'é%ﬁ (igure 20a). A
lot of &ﬁﬁ‘é‘o&% rrﬁmuem)é Q/ﬁh atnd8 tRAN fo-folaTh ghefr fgtérn%y Hah NCX1 Six

Currents decayed a time constant of

compeydisshayved Bén@eﬁmrew fpldagdeqtivifeios NWXd - 1) eronpadisery toNCX2 - nine
comp@tﬂﬁx‘s'v?éi‘é e QBteﬁt SVNExOkea thwasbodhcesI#ONEX3 %F@ur@ZOb) These

CHO- NCX3 cell's reveal ed outward currents under
data Im@‘a@s%@ahﬁ@ée scnrRRSsibiitstoqedain NG sihtypessalegiive compeufs.

of 0.80 0.08 s. The relative peak current was 3. 46
1.1 1 pA/pF (n=4, figure 4c). Currents could be

conpl etely and reversi ble bl ocked by application of 5
mM ni ckel (washout: 111.5 2.4 9. Typical currents

are shown in figure 5. 2.2. Assay paraneter
DESCRIPTION OF THE FIGURES

Figure 1:

(a) Amino acid sequence of NCX1 represented by SEQ ID NO: 1,
(b) Amino acid sequence of NCX2 represented by SEQ ID NO: 2;
(c) Amino acid sequence of NCX3 represented by SEQ ID NO: 3.
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2.2.1. NCX1 assay HTS-based NCX1 assays anal ysing the
"reverse" node were not known in the literature. The
wapmerilsas on of gramcidine is known out of coMili/BER209/001823

patch cl anp and fl uorescence neasurenents. Al

paraneters had to be optim zed. By reason of

flexibility between the "forwward" and the "reverse"

node assay, running at the sane tine, the buffer

conditions (e.g. Ca2+ concentration, pH) and cel
FigurenZinber per well were adapted fromthe "forward" node

peak SR e et AeY afEh TN ot LR e ™

concentration and storage on the Ca2+- inport activity
F@umP- NCX1 were investigated (Fig. 6a, b). A gram cidine
concentration of 20 nmM showed the best results on the
TypicdlaBrrentryd @HO-Kd tdells bfferasiglitiodiaf § NV adhahdzapplitatioinaf 5 mM nickel.
Lower concentrations were not sufficient due to slow
ki netics and hi gher concentrations caused cellul ar
Figuresd:de effects (Fig. 6a, b). The 1C50 of the too

). T
(2) PSR AP ERE ShCH NER kBl i B R ISR P3| o

(b) Pelakicgrrerita)of CACRNOXRdietie aftersadsidion @ 2inmM i yin =)cohol  and
(©) Pepp epgeiys S BER REap IS P bl R o B & B fne ' =

background fl uorescence of the assay while increasing
Fi cgncentrations led to a slight increase in
'9Ur& Y-uor escence (Fig. 7b). The preparation of the
(a) Tygicandwictit 6feCISOLNICX 0 bel@raftet hdditorootdym\aa® aapplicatiaredt 5 mM nickel
st ep,, because gram cidine is degraded at higher
and waghtlr atures. I'n the fol | owing experiments granmicidi ne
(b) TypRal arleviedf @QRO-NCX2 eedlisadfted btifiidoreof 2 tndhBet asppliestionTdfés mM nickel
ram cidine solution had to be prepared and stored at
a”d“%ﬁh%ﬁhermﬁse grani ci di ne was degraded very fast
(c) TypichigurenBof. CHIDINEX & bélisFflePRdditdrt biysiMBat eapylination of 5 mM nickel
“Pi ette height, presoak and m xi ng were checked to
and Pﬁ%ﬂgve the S/IB and z' -factor (Figure 9a,b). The best
z' factor was achieved with a pipette height of 70 m
. Lth two m xing cycles. Using the paraneters descri bed
Figure;iove two tenperatures (16 and 22C) were checked for
(a) Effeongfalifetehtroonbéritiations 6 @gamicidifaj—I 0@ est-10edl-t-s15 pM, «+- 20

LSRG LB 26 1S B BELY i W o

NCX14bhhibitér AJO0g853331i8 bhowOae2®fiMtdremiciiing @qu); r ement s of

o AR SRSt PNl e 7mn o e

Caz"-iﬁc@)@&bcﬁ\'ﬁ_@?{ﬁ NG witicuo (i, Bigalcentiel) iaNcEWitlg?_ ﬂo udf ( jjhlewdcorr:trol) of the
screen t “forward" node assay. e compoun as
NCXHH“P'@%OA%P%&%W? ﬁy'\%?g’r"sf 'Bg\ﬁﬁtﬁa'asagsay and 1.44 nmv

in patch clanp experinents. The conpound is in use as
. standard control in the "forward" assay. To exam ne
Figurg fe ef fect, A0001 35933 was tested under different

(a) Ef@bﬁ&idifr&émﬁ;ogeérﬁ@ﬂbﬁf?ﬂ GAmididing Eﬂ) pl'\lbg%&mms_m pmsaw%zs uM) on the
pLcal 1NN I tor e _onte act|V|tyater

ICs0 (i\étof et eR! whtbr{O%O‘?ng%% ci dine and t he cal cul at ed

(b) Ef@QEEF diftsiORTDACERIalibhORdthyl alcdhshshhe iFudALlorescéAce afitde CHO-

b. The NCX1 cell line was st oncer.ning S/ B.and . .
NCXy sy I S0m G m akn  ADOBg e o ek oL oG fmulation
effect of the tool conpound A0001 35933 on the
. Ca2+-inport activity of NCX1L is shown in Figure lla
Figuresdd the 1 C50 was around 1 nM (Figure 11b). The Zz'

val ues were between 0.7 and 0.8. To conpare this assay
("reverse") with the fluorescence based cellular Ca2+-
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export node assay ("forward") and with an
el ect rophysi ol ogi cal techni que cal |l ed SURFE2R(I ongat e
w@emsairses, Frankfurt) the 1 C50 of 18 or thePCT/EP2009/001823
Inhibition at 10 nM of 11 conpounds were tested
respectively (Fig. 12a,b). 41 "reverse" assay was in
general 3-5 fold nore sensit e than the "forward"
assay (Fig. 12a, black dots) and the data correl ates
with a r2 of 0.86. Sone conpounds do not show a
Effectsif @AiuM gramicidine seltse andh siondd & diffeyant(teingeraBeres pathe Ca?*-import
X
actmtﬂ?ﬁ ﬁbm% g%& (p?@ggg%radl)r%loﬁ@hdi¢§9ﬂc ]t%\)g%éntlrﬁ)d{;?gﬁ NCX1
inhibitarAfJ@Qf@;ﬁeBs node specific effect. The percent
Inhibition of the conpounds at 10 mM derived fromthe
"reverse" assay was higher (up to 20% than the
FigureSBIRFE2R val ues (Fig. 12b), but the correlation wth

t he ,§ wlgp ‘;P(&i\% ,\}Q%f&(ggg@ a@/"\(/l%@ﬁ@é SI3§ga$%gg’factor(V) at

(a) Hl%h Gongr
differértt pipetie deigats; "r ever se” node were known in the

litera st abl, |
() vigh bR Ol e, B R Vet B0 AoB7 3508 2 B () witn
differesw nambensi df ynigingl cyadrmist ness of the assay. For clarity -

no data is shown in this report. The "reverse node"

assay i s based on the application of gramcidin.
Figurést@mi ci di n forns al kal i per meabl e pores.

ci. dj C + i nfl I, S AR and. ,

(@) vigh i SENS  GR Ot MN RORP RG] af ey () wit
differemt tinipedatures duniogreompoond mdutesatidr (30 rmial) f | ux or

quore ce asurenents, - ri ns, _. .
(o) Highh el s S oW oSl oY LR AR 7 esigply ) wih
differeBy corapswidl infubztiop &imebiat 169C. bet ween t he NCX assays of

the different subtypes, running at the sane tine, the

buffer conditions (e.g. Ca2+ concentration, pH), cell
Figurenuttber , i ncubation tinmes and gram ci di n concent rations

o 515 RSl AR50 LT RS 75 . ——

3.75 pndi-ti.gggh, i hQuBiNor—t0 5RE) cgftamoaz*dmrpoetcamamasmcmnafter

..an t wer e he ked Ca2+-inport activity
add't'%gf@é\” %?’B'C'dﬂ% Batﬂ?egg Cltﬁg? ’E'ngf the fl uorescence
(b) DdsBCESRDEE rélata)nhhrptdf @000 135930 ViEte 034 vaNGSXR Ccomprir ed to

NCX1 . The neasurenent tinme had to be extended to 10

m n. The buffer system cell nunber, incubation tines,
Figurg@gtam ci di n concentration (20 mV and storage showed

@ o R DS 1R colpanred B RTSE o ySles ice pgeo celuter o
exporBd‘f@ﬂM—ﬁH "yahd Gd%eumpm‘rﬂ(ueweeofasiéw sol vent had to be

(6) CoERRURD obfher ra AR P IhANEY 1 4eaBPBAE t67 S N 4B fyorescence

based(delidar £4)"-impbe aeéayt (trev&ey”) aad thd €BEIRSghySibloglital SURFER technique.
‘'reverse" node assay was the sensitivity to conpounds
but there were no el ectrophysi ol ogi cal data avail abl e
Figurd 8: the tool conpounds on NCX2. The mai nt ool conpound

(&) CaapmpBcP bty SNEkEaNeedd (sor skt HELHBBIAHN fas -aie comparison

to NCK €5 -on ThEXffe@ifof theSadiitvioh iof tHEENCX evitbitoe Aoaem,gsaraﬂ NCXZ activity is
rr%t/lgd' n I\zatch clanp xperinents. The effect of A0001

shownsa{gZPIM gracpicidiy V5% on with 20 mM granmicidin on the

(b) EfftlePet 28GIM ytairﬁimmsonStNéKDaﬂel%pbﬁl @tiifeof. N@Xgawh@yfg\gtmdt (. high
e response r | ati on 1P IS n L gur e
controfeaes il 0 ¥ Jeth Cottan & oGS g e RO as8stest Tactor is

indicatdaeasst andar d (AOOOl 35933) for two nonth. The effect
of the tool conmpound AO0001 35933 on the Ca2+-inport
activity of NCX2 is
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shown in Figure 15a and the I1C50 (1.25 0.19 nM n=26,
exanple Fig. 15b) was a little bit |ower on NCX2 than
Wo@eooNCXR3g 1.78 1.03 mM n=55) indicating thaeCT/BR2009/001823
conmpound is nore potent for NCX2. The z ' values were
between 0.75 and 0.85. 125 conpounds fromthe NCX1
project were tested with t he?NCX2 "reverse node" assay
and conpared with the NCX1 data. The results are
sunmmari zed in Figure 16. Nearly all conpounds with an
effect on the NCX1 activity al so inhibited NCX2
Figure( ﬂgure 16). A lot of conpounds inhibited NCX2 with a
hore than two-fold higher potency than NCX1 . Only 4
Effectad nijffererd sosdemivatiors ofmtiey! Blcanoltondhé &lud4 Sebeastende of the CHO-NCX2

These testhat there is a
cells (W@lt@ufgtﬁggﬁgpgmlo X1 sel ective conpounds. 2.2.3.
NCX3 assay NCX3 assays were not known in the
Fiaur iéerature The establishnment of the "forward node"
gure ay was not successful due to limtations in the
(a) Effeetsfi dlfferemt}coanehtrambusbh&@;(mmﬁ%fhe—assayM Fer-tbaM, ty-25 pM

------ STB.45" 2 SRl Dok S22 T L B PES o s

of NC@Qaamteca%ﬂmibrf @frzmll\algkalhlcrdpe(ﬂrlrmabﬂlw GBTCE%S min);
G PR 5 ek A SR . 1

addition is known from radi oactive ion fI ux or
Ei rfI lor escence measurements on primary neurons

ure f&-edrowski et al., Journal of Neurochenistry, 2004).
CompBiissreatsthe 1@, of vRpesrapourids onCXE and Nh:e(ﬂ\lCer@semysswafe tested with

the different bt S, runni h,
the g St ler EB gno bt S8 Bleres T B ork BfFS i U7 —) marks
the |mwt‘reqna| pommpahd the ighveeeyatadhed tind Gi-diyindioates attwatfoldisplit in

ted for the NCX3 assay fromthe "reverse"

pme”%@'éalﬁéal% %§§ YP§:n the first experinents the buffer

condi ti ons, ceI | nunber, incubation tinmes, gramcidin
Fi c g_centrati on and storage wer e checked on the

'9 +-inport activity of NCX3 (Fig. 18a,b). The kinetic

(a) CBf-intgtet ddtiviey SFICEXB @ithttr(easpandwith @ g Medraimicidio (Ppad) insemparison

1o NOYF gre) ahEBdai ) TP BT 2 TG P NG ShpldiD136933

on Nwa@mmlsrsﬁswhbszoﬁhe@enﬁmual(ﬁei-ens must not be further

() ERRLS e arermogi oS S i b KR a3 B v am g

contrddaridowith 90 gihy T, |6l cofiedl) Sl Xniahieitdrend00085938 The z'-factor is

Fackground fluorescence of the assay (Fig. 19) nore
indicafed:35 594 | eads to slight increase in background

fI uor escence. One of the key requirenments of the

‘reverse” node assay was the sensitivity to conmpounds
F‘QUF%E& there were no el ectrophysiol ogi cal data avail abl e
Effectfop 6|ﬁb|‘"tﬁlt t@:ﬁ&en&amtm@ﬂwalcbl@@n tHé EluBRIfIRofe@ 6bnceWTHICHO-NCX3

wr he NCX1 h 1s A0001 35933, an im nothiazole
cells (B withoyt gramic '”ts B - screen. The conpound has an

IC50 on NCX1 of 1.8 mMin the "reverse" assay and 1.44

in patch cl anp exper| ments. The 1 C50 on NCX2 is

F'QU’?L1925 mMin the "reverse" assay. The effect of A0001

(a) Ef@éﬂ&%uf&;‘rérﬁrcoaﬁémmbh@@f ABQO0N 32@831(1;A1<g»eammi -di-n5Qm,t-he7.5 uM, +-e--
amn a
3.75 I'c'lJI 3?@)9' dose- éﬁgonseggé‘lq\g?’g% bb‘%?”éﬁ%\ﬁﬁ Tiport activity of

NCX3gf%Héchﬂcl9:g%foéw;?w{§ﬁ‘éﬁﬁlc@&i IndUbBﬁbrW@g stmlnm)conceltr ni ng
an 0 or
(6) Dapgpsponn FIqsEP B AOPRL L THe %@ e a5 SxaoRls 15k 76 M

the Ca2+-inport activity of NCX3 is shown in Figure
19a and the 1C50 was 1.63 0.30 mM (n=23, exanple Fig.
19b). These data
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indicates that the tool conmpound is not selective for
a specific subtype (1C50 NCX1 : 1.78 1.03; |1C50 NCX2:
wWa2®9/11238.9) . The z' val ues were between 0. 70 BCHEP208%001823
125 compounds fromthe NCX1 project were tested with
the NCX3 "reverse node" assia#/ and conpared with the
NCX1 and NCX2 data. The resutts are summari zed in
Figure 20a and 20b. Nearly all conpounds with an
~effect on the NCX1 activity also inhibited NCX3
Figurg¢ B9:gure 20a). A I ot of conpounds inhibited NCX3 with a
(a) CMﬁlsbngpth@’@st{’l@S IEbQ\ESﬁn&O&?N@X?%:HgrN(fi@UComp%u%d? were tested
oun a nor selectivit
with tm«jqpresqence, bages selidiar €° Nmmrtasaam(erea@wpduﬁl@%d%rgeey hne (—)

oI 508 B8 BT 0 P BB ABGES 20, M 0o s

in pOtemymTapmlNﬂm Smt)mepe sel ective corrpounds DESCRI PTI ON

(b) C(ﬁ%}ﬁrﬁg gt gsejgﬁ o 1%§r gr'lzj ?’E@m% (aggi'l\ft‘)@f%‘?@bgmeé were tested

with theefinpsesnencd bmdlelpr ee ﬂtr@drttaysasﬁqemsm Tize dqrk)grey line (—)

markd P e ) of BURE End e Mo ore ERR RS 2 prents Mo fold sp

in poteriryi an apargéuldr sputyp®2+ (n = 3). Figure 3: Typical
current of CHO-Kl1l cells after addition of 2 mM Ca2+
and application of 5 mMnickel. Figure 4. (a) Peak
currents of CHO NCX1 cells after addition of 2 mM Ca2+
(n =3); (b) Peak currents of CHO NCX2 cells after
addition of 2 mM Ca2+ (n = 6); (c) Peak currents of
CHO NCX3 cells after addition of 2 mM Ca2+ (n = 6).
Figure 5. (a) Typical current of CHO-NCX1 cells after
addition of 2 mM Ca2+ , application of 5 mM nickel and
washout; (b) Typical current of CHO NCX2 cells after
addi tion of 2 nM Ca2+, application of 5 nM nickel and
washout; (c) Typical current of CHO NCX3 cells after
addition of 2 nmM Ca2+, application of 5 nmM nickel and
washout. Figure 6: (a) Effect of different
concentrations of gramcidine ( O M 10 MM - 15 MM
- 20 MM and 25 mM) on the Ca2+-inport activity of NCX1
. The effect of the addition of the NCX1 inhibitor
A0001 35933 is shown at 20 nMMgramcidine (- -); (b)
Ef fect of different concentrations of gramcidine (10
mvj 15 nM 20 mM and 25 nV) on the Ca2+-inport
activity of NCX1 wthout ( , high control) and with 10
mM (P], low control) of the NCX1 inhibitor A0001
35933. The z' -factor is indicated as . Figure 7: (a)
Ef fect of different concentrations of gramcidine (10
mv 15 nM 20 nmM and 25 mM) on the
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IC50 () of the NCX1 inhibitor A0001 35933; (b) Effect
of different concentrations of ethyl alcohol on the
wo-bwod128810r escence of the CHONCX1 cells () ardI/wP1ion9/001823
the NCX inhibitor A0001 35933 (J) without granicidine
stinmulation. Figure 8:Effect,of 20 nmM gram ci di ne
sol ved and stored at dlffere%ﬁ tenperatures on the
Ca2+-i nport activity of NCX1 without ( , high control)
and with 10 mM (i _J, low control) of the NCX1
CLAIM@hi bi t or A0001 35933 Figure 9: (a) High controls ( ,
buffer), low controls { 10 nM A0O001 35933) and z'
-factor () at different pipette heights; (b) High
1. céntasedsfof detebuinfrgrihe chloiwntiomortactvily of & sodiin/edlcino0exchanger
compr;?’s":ir? 3) and z' -factor () with different nunbers of
‘'ng cycles. Figure 10: (a) H gh controls ( ,
baffmpyidingwls:emresﬂing@podiummlqiﬂmammwﬁ%:%) and z'

wr8w8§19ncél&oérg? ghégt%ri;:%%r 8%9;?1?[@5 %t?aﬁ:e@génﬂt |um ’

buifcmn)acnhgmellsomtrraxlssdl(n[nlclajcujmenMaAQéO&ct@é@B&i)ndand z '

X F?i‘%’%qpa&”é apﬁgegj]i,%?ﬁé %?{Ej ?E%% Mgﬁ? P@'ﬁ@%@%hpﬁgﬁél 5 said

C oolog=tlt subsianns tad uUAG0ECeBEIG Rl praidicedvin a control &&pariment.
“-r"-7.5mv 3.795mMM 1.8 nmM - - -0.94 MM 0.5 mV) on
the Ca2+-inport activity of NCX1 after addition of 20

2.  nitheg aaséycaiadbnhng(tbmaimat, whiereir2 the, soduirmtalgipm(dxXch&ugee is a NCX

£, [ 1 3
ot S RR0S ey B PR e, 0R8 1 SRR R Wil e
NCKXH8 NEH20 MO 3, exwe@,momst he fl uorescence based
cellular Ca2+- export ("forward") and Ca2+-inport

("reverse") assay; (b) Correlation of the %I nhibition
3.  afThdassey aucotingctorgainand svheesit the sediuim/tdieiuml excharsyee ica NCX

.based cel I.ul ar - r sa "reverse") and the
proteig PEER SN Bt oSPRL N ERESRE, el ue- B gure 13 (a)
Ca2+-inport activity of NCX2 without ( ) and with 20
ram ci din. n c ont NCX1 .. Th .
ot bLeSEy APt e 0P 3 WS Re R Bricaleiomp sShanger is of
mamn30@a8 Drigim, pkefetakblg tfiov tay, meuse ooy baving Opigh g @rhiuenach. N (
); (b) Effect of 20 mM gram cidin on the Ca2+-inport
activity of NCX2 at 5 days without ( , high control)
5. ame asddy abdomtivig(to;clairhew te dnwherkejn thé ctlisearblSX(kctedlfrdm thergroup

. A00Q T o f i s indicated - . Fi
consiéfd 8k GHad gk, GPsT antERENTeler ot ons of ethyi o ¢
aI cohol on the Fluo4-fluorescence of the CHO NCX2
Wi t h i, Gl t Fi 15:
(D et oA BR Y e SR EASHe sHpog o8 dagen o he
cells a(s aS3fyenivecdrSomddpable-of erftebingihe cells and being hydrolyzed to a dye, whereby

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

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

and said monitoring step c) employs a FLIPR device.

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

dye fluo-4.
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3.7 MM ------ 1.8 m™ 0.94 MM 0.5 mMand 0 mMVM on
the Ca2+-inport activity of NCX2 after addition of 20
worktognaazsgi di n (I ncubati on: 220C 45 min); (b) BOUBEP2009/001823

response rel ationship of A0001 35933. The |1 C50 val ue
of this exanple is 1.4 nM rl:é ure 16: Conparison of
the 1C50 of 125 conpounds o X2 and NCX1 . Conpounds
were tested with the fluorescence based cellul ar
Ca2+-inport assay ("reverse"). The dark grey line ( )
marks the |line of equal potency and the |ight grey
dashed line ( ) indicates a two-fold split in potency
on a particular subtype. Figure 17: (a) Ca2+-inport

10. atisewf the assajap@rding tmdaings 1 tahtd st hcaroperddeaadtivitdasan

soondr AP SRR GOAS o e

35933 on NCX3 activity is shown at 20 nM gram cidin (

11. ) Use(oPiheEJsfsgil%:%g)rdlﬁg éﬁ%fgﬂsamoc %r'ﬂ\ (E\aér%%lsﬁa‘?a"'dl %%ratSSOC|ated

actrvi out con
with aasrudhum/t:d!icmm emh{angerladiwedmxpr&slspnof t he NCX i nhi bi tor
A0001 35933. The z' -factor is indicated as . Figure
18: Effect of different concentrations of ethyl
12. alAncisedy fon dewemiﬁingdhe fclalamrreissmmntcm:timity oflfees OO /SIZEBM exchanger in

cel | s C mul ation. Figure 19:
reSpo?%S lol':tpf(3 &84?8 F?’F‘ﬁg& d(gdo cen fati ons of A8001 35933

(&) 3;@0angIﬁllsnMpressmg d s&dinifcakiuib erdlanger;, - 1. 88 nM

0,94 . 0.5 d 24— | fvit

o) e tigieDe TR 8o cla i rob Btk FE A GA! bt £

( Ichcmdmadtlog celB2@th 4 sompayind, Anerddo said rceploa@dbeen treated, prior to

rel n f . Al 5 LS.

e ng Vil Slo Gkt s g s Gt EidierioB} gl and

| @ Ocovfipatipg tlm@nqdoumdwaematetil@@ngmm thmlnes@entmgmuisérom said

wer e ested th th fluorescence based .cellu

o e Efostaddh AT REER SRS pBficR  ueBl eoprient

marks the line of equal potency and the Iight grey

ot enc

dashed line (.) Jindi.c s.at I|t i n
13 oRPa s TEaline CHRTE M BT hinsar Luar Ghm fgRR I g Nox
proteith 25 thecfoimingl Bst oNCXCXSC XA 0N CKX 2or 8GN pmolteinvesitiee follswiad list:

i C d cellular Ca2+-inport assay
NCK%&~¥@U§§§S&#58#§§ﬁ§Qr% y line () marks the line of

equal potency and the light grey dashed line ( )

igdicates a t a _pa ar

s IBp St cadipioli o Simat wheiedh PG olity A RREh L R vex
proteih 1 thet folbomting ligtyNOK 1 aNSXd) NGKBal ci um exchanger

conprising: a) providing cells expressing a

sodi um cal ci um exchanger; b) providing a col ored
15.  sUhstagsweadeordirtietoatatingi12go i1Af wiherein| thé asdiomlazidium egghanger is of

contactin W th. a sodi al ci um excha
mam R Bl PraD b b PR e (R4 B Feipatgen

change in the |um nescent signal from said
16. The assay according to claims 12 to 15, wherein the cells are selected from the group
consisting of: CHO, HEK, COS7 and JURKAT cells.

17. The assay according to claims 12 to 16, 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.



10

15

20

25

30

col ored substance to a | um nescent signal produced in
a control experinent. 2. The assay according to claim
wdomhenss n t he sodi um cal ci um exchanger is a INOXEP2009/001823
protein of the followi ng list: NCX1 , NCX2 NCX3; or a
NCKX protein of the follown %gllst ,  NCKX2,
NCKX3, NCKX4, NCKX5. 3. The say accordl ng to claim
1, wherein the sodiunical cium exchanger is a NCX
protein of the followi ng list: NCX1, NCX2, NCX3. 4.
18. Thbe assayacsouiingiiornipime 12ltaildswherein ®jd wménascentisignal is
[ origin,
ﬂuore%é)egi‘cg?ggfgg%fﬁéﬂrh%g?gu’%te)a) elrﬁct)lc%g owdng'E pi g, ape or
human. 5. The assay according to clains 1 to 4,

r
VAR Skl D8R 8 R R WBLSF L O PR AP acgtoyetyiester
derivadgésay according to clainms 1 to 5 wherein said col ored
substance is added to the cells as a dye precursor
capabl e of entering the cells and being hydrol yzed to
20. aTHyessayrencelning toelaiyel 7 ohptegx sad wye s thelcalcium sensgiae d
rovides a |um nescent signal. 7. The assay
fluore Ce@&?&?’gﬂu o clainms 1 to 6, wherein said | um nescent
S|gnal is fluorescence and said nonitoring step c)
21. cl aeﬁ]ss)ayaaﬁgérlrdg}%qtggza:uﬁg 332/206 g\ngrbar f?\%xca goc rﬁo%'nggsa%odlum/calcmm
exchaaget antggretidly| est er derivate. 9. The assay according to
claim®6, wherein said dye is the calciumsensitive
fluorescence dye fluo-4.10. Use of the assay according
22. t A kitlcfipass torhpridng:0 test a corrpound for activity as an
agoni st_.or an onist o m,inport activity
o D Phe PRl s R rafif BRI SRR e assay
ab):mcblmgdtsobsrtbmerrs 1to 9 for the diagnosis of a
ease SS ted W ith a sodiunfcal ci um exchanger
ear%‘?i“%‘%éﬁ%’é@ 0A"12. An assay for deternining the
ca} cd coloredabstaaet bufieky of a sodi um cal ci um exchanger
in response to the addition of a conpound conpri sing:
a) providing cells expressing a sodiunfcal cium
23. eXbd Emgfavartsbjccpndmgl tdictaim22¢ wheretrtsaid beibadetibétance is the calcium
senSItdet egrmsn C{Y ceI lular calcium c) contacting cells
{XAe Ha?g 0 ereln said cells have been treated,
prlor to treatlng with said corrpound with a

4. e kIR arEhreiedd Yiimn 02 i Sonne i e sedT i exchanger
is a NEX@motemi cﬂ_tl@@foﬁds\&ldtg Sisth BICX1C RICX2, ?IdX?g’brrf_ﬁlgmgts psrgie@rneﬂ the following
st NQE%S?@%%%SM%%@%@F‘EW he sodi unt cal of um

exchanger is a NCX protein of the foI I oW ng Iist:_

25. | (%!(it&%)ézgff N%%{%méo c%&RN%é ﬁ@%& ?\@W Q%@&g Q2 u?r% exchanger

is a NEXaptemadst aiciong@wihg listt Nomlﬂlcxwhsceasn t he
sodi um cal ci um exchanger is a NCX protein of the
followng list: NCX1 , NCX2, NCX3. 15. The assay

26. atl@@klﬁi)mrtscacﬁbr@lir@ﬁto ];%nﬁ@ 2240 ]?S\Ihﬁfé?éllﬂ thd§odium/calcium exchanger is
un cal ci u Is of nma ian originp,
of maS N S5 AP BHE Lo g EUsacsS. Botrh e, gPe S ivmag:
human.
27. Use of a kit of parts according to claims 22 to 26 to test a compound for activity as an

agonist or antagonist of the calcium import activity of a sodium/calcium exchanger.



16. The assay according to clains 12 to 15, wherein
the cells are selected fromthe group consisting of:
W@RHO9/1HEB COS7 and JURKAT cells. 17. The assapCT/EP2009/001823

according to clainms 12 to 16, wherein said col ored
substance is added to the ceé%s as a dye precursor
capabl e of entering the cell5 and being hydrolyzed to

a dye, whereby the dye conplexes with calciumin said
cells and provides a | um nescent signal.18. The assay

28. adserdiaridf af pags arensding ta gainys 22\9c36efonthediabriosisiaf astisease
| ng step c)
assogaie i s ARG N alpr Rl RIS G g <
cIa|n117, wherein said dye precursor is an
acet oxymet hyl ester derivate. 20. The assay according
to claim 17, wherein said dye is the cal ciumsensitive
fluorescence dye fluo-4. 2 1. The assay according to
claims 12 to 20, wherein said conpound is a
sodi um cal ci um exchanger antagonist. 22. A kit of
parts conprising: a) lyophilized cells exprimng a
sodi untf cal ci um exchanger; b) a col ored substance; c) a
conmpound buffer; and d) a col ored substance buffer.
23. The kit of parts according to claim22, wherein
sai d col ored substance is the calciumsensitive
fluorescence dye fluo-4. 24. The kit of parts
according to clainms 22 and 23, wherein the
sodi um cal ci um exchanger is a NCX protein of the
followng list: NCX1 , NCX2, NCX3; or a NCKX protein
of the followi ng list: NCKXL, NCKX2, NCKX3, NCKX4,
NCKX5. 25. The kit of parts according to clains 22 and
23, wherein the sodium cal ci um exchanger is a NCX
protein of the followng list: NCX1L , NCX2, NCX3. 26.
The kit of parts according to clains 22 to 25, wherein
t he sodi um cal ci um exchanger is of manmalian origin,
preferably fromrat, nouse, dog, bovine, pig, ape or
human. 27. Use of a kit of parts according to clains
22 to 26 to test a conpound for activity as an agoni st
or antagoni st of the calciuminport activity of a
sodi um cal ci um exchanger. 28. Use of a kit of parts
according to clains 22 to 26 for the diagnosis of a
di sease associ ated with a sodiunf cal ci um exchanger
al tered expression.



