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WO 2006/018197 PCT/EP200 /008660 1 Process for identification of
compounds for modulating the activity of a sodium/calcium exchange
transporter 5 The invention refers to a cell free assay for determining the

WaCthiep e modulation of the activity of a Na+/Ca2+ exchangarz(hGngeso
protein by means of a cell free electrophysiological sensor chip, a kit of
parts comprising the sensor chip with aENCX protein as well as the
manufacturing and use of the kit of parts. 10 General A basic requirement
for life is compartmentalization - with biological membranes being

Pm%%ggﬁs% Eggh}lﬁié‘éﬁgﬁeﬁﬂérﬂﬂﬂﬁfﬂg-fEMWS&’S!%t%BHWe@&Xﬁ{y'&Pﬁ SYMEHTEalcium
unde t | d

rlying the cell membrane - is impermeable {0 most ions an
exaEn@e drMsAEYe transport is essential to sustain vital functions in cells
and organisms. The answer to this paradox 15 lies in the semi-permeable
nature of the cell membrane - solutes that have to cross the membrane
are transported by specific membrane proteins. These transporters are
Théagpensiiedasthe gensradensasdymiainieisamieinf tbe graidignts, teemodulation

ke of i : h . .
o BRI 3 o Aop oo B S AL oA e
elettaophysietsgice! sermiatiipug R0 chirmts temarisivathsceaaassbépomth a NCX
pr@ﬁﬁ%ﬁaﬁ&&&ﬂ%ﬁﬁgb&%%?éﬁﬁﬁﬁ@ Uiy R LM RRIINSAMYane transporters

electrica rges while going through their transport cycle. This shift

may originate either from the movement of charged substrates or from
Gelhiganovement of protein moieties carrying (partial) charges. 25 Monitoring
of Transporter-Related Current In some cases the tr%rhs; orter-LeIate

A B G BEA b TR R RSB LD el bR RS e oranes being
naRhyisopmadtbxipatahicianpisispeitments, ar iggid hifimyel "bkhekdipidiure underlying
membranes". In the latter case, a.lipid hjlayer | | %%IM% it
e R BTEIS 50 bive et (e e AR L YD PiGoont s
essdetizbiiesudtainindel fonationsdh dedaokd profbisns bl ageaniehisl dyj grradox

e &G - ic AGHYIL LR kel tHeaseshe O LY REOIRaEHREAR cross
“eso%nAYﬁ% %?erﬁ\b Eﬁg@et, c%ue to its lack of stability, no

the membrane are transported by specific membrane proteins. These fransporters are
responsible for the generation and maintenance of ion gradients, the uptake of
nutrients, the transport of metabolites, the reuptake of signaling molecules and the
disposal of toxic and waste compounds. Therefore, transporters are potential drug

targets that allow direct influence on disease-related abnormailities in this context.

Most membrane transporters shift electrical charges while going through their transport
cycle. This shift may originate either from the movement of charged substrates or from

the movement of profein moisties carying (partial} charges.

Monitoring of Transporter-Related Current

In some cases the transporter-related currents can either be directly monitored in a
rather physiological environment by patch-clamp experiments or at artificial "biack lipid
membranes”. in the latter case, a lipid bilayer is generated in a small hole between two
buffer reservoirs, each of them containing an Ag/AgC! electrode. After incorporation of
the protein into the bilayer, the biological activity (e.g. enzymatic activity) can be
triggered e.g. by photoactivation of ATP derivatives. Yet, due o its lack of stability, no
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WO 2006/018197 PCT/PP2005/008660 2 rapid buffer exchange
experiments can be conducted with this system, limiting the system to
photoactivateable substrates. The lack of stability can be overcome by
WiEnsINZIAY protein-containing particles on a sensor surfacECTHIB2fAGH{g660
the rational behind a cell free electrophysiological technology called
SurfE2R (Surface 5 Electrogenic Event, Reader) of lonGate Biosciences
GmbH, Frankfurt/Main that detects the resulting transporter-related
currents. In analogy also according to the present invention a sensor chip

ra SRS RSN AR S RHRARY LR HRRHHCEERN it GAKEE RIRIR Withihg the

hole, forming a well similar to those of 10 titer plates. Either glass or

SYPIGHIR PPRIRACHRIBARISIRHIBIEEn NGRS R REALHLY AT RFLEHAS by
imtAepTRMnss vesTeneasintainhg punididzogiapbisaly: sivkitsetigolthiing waichtional

R T o AL IR e
ElstecisedrsramaRedue tysFdoRlbaitoBibe-ramgesdb suitdbieamiisttalisg) that detects

th sin%lﬁ sen%ornghi S cgnigtee mgnrué%gtured as well as 15 sensor strips or
Rl Jstg}% ?arPa@ Slra G801 384 sensors. Particularly the

polymer-based sensors bear the potential for low cost mass production.

In %g%‘gq&uae %?rgﬁgzdﬁg RISAOFRL IR %%ﬂ@grgﬁl%%%%gdf a substrate

_ r types that the gold surface is turned into a
carafreriive BREBESSDONRY AScen iR MibhanAcieaerimingce wal sieilpele those of

fitd1asResniliest Witk £Brassaaus phakiieBrENesniaRsklies Mdhinaanachercase of a
can be determined by the aid of a current- carr in?_BrPeggregce elecérode

glagichiale FhPIBINRGHAGEI Uit AR Bilia] YrEFSBHEEgIRAY film which
hagardastoMighibalsohtinfef usthebyeneatiiecsensarapiaiaceds kemurface, whereas

nydrophilic, i.e. sticky for memprape fragments and.vesicles, Electrogeni
o e BT R LIS G S s Lo e e Bue to
théieingical membmaebsiiaits, singielesrmop@iipsiipasdncsarsddiiseapwell as

se@s&%%%@&@?ér??@ﬁ%ﬁ#ﬁ@f RS, S8BPSEUNCIHS MOGSEHR Y the

space ution Is electrically isolated from both, the gold surface
polmestbasad SenpUERAAGIEEINEINUAIA IPW GRS MassHiedyRten: Srecific

eESike dhe hell e o dEior 249 Hghinescthelnneryolume of a flow

cell, enabling a 30 rapid solution exchange above the sensor surface.

It holds true for all sensor types that the gold surface is turned into a capacitor after the
surface modification has taken piace and the well has been filled with an aqueous
solution. The properties of this capacitor can be determined by the aid of a current-
carrying reference electrode such as Pt/Pt or Ag/AgCl or indium tin oxide (ITO) or
others brought in contact with the solution. Furthermore, the sensor surface is very
hydrophilic, i.e. sticky for membrane fragments and vesicles. Electrogenic proteins
kept within their native or native-like environment, i.e. biological membrane sheefs,
vesicles or proteoliposomes readily adsorb to the hydrophilic sensor surface, forming
compartments whose inner space with its solution is electrically isolated from both, the
gold surface as well as the surrounding solution within the well. If inserted into a
cuvette, the well of the chip (Fig. 2A) defines the inner volume of a flow cell, enabling a

rapid solution exchange above the sensor surface.
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WO 2006/018197 PCT/P+P2005/008660 3 Switching from a solution
which does not contain a substrate of the investigated protein to a

solution that does, induces a measurable, transient charging current of the

wabhwoeasantioned capacitor which is typically within the rangeCafErQ0 %660

4 nA. 5 In the used workstation all components necessary for carrying out
solution exchange experiments are accommodated in a PC- or otherwise
controlled workstation. In the conventional system, the non-activating (i.e.
substrate-free) solution as well as the activating solution are stored in

Smﬂgﬁaﬁﬁl&%sa ’élﬁBﬁgﬁ%‘%‘cﬁ%l%drF& P&H'S%Elpgﬁatéflﬁ HRYHDs tigated

a system of electromechanically operated valves and through'the
prateifdovaenlutiearahdngsaiautssanipratinie. fanpenbrogsghgsysrant of the

abSOUHRNRIghaq AomAR iashi Ry DladiG iR RBaBagE HYGED PRaderPA.

"NCX protein" or "NCX" in context of the present invention shall mean any
15 one of the list of the following Na+/CaZ+ exchanger proteins either

In HenR&H WosambinatdrvipeashoikesNet ToNEXPiNY CXBs NG, exchange

NCX5, NCX6, NCX7. Especially preferred are NCX1, N and/ar ..
EXRRAS @FPI\?@?@BP&%%%@g dfb%g& O rwise coniro g worq(é)tgtlfﬁn. in the

X
& dSVad ol any ver gorate an
coprastitiolesl mtenalihe speceivaiggdog, bdrstratbavie, solotios, aatvell as the
anine. Jabbit, chy | an Protae(RL IHSNEXK A uis dri
ac "é%’s%a%@gl $rég?n tééﬁger%%@gz%# Csbu({:{ﬁgv%er%\eﬁ;)?g% organE%s or could be s anves

thareehuiqottireatipl) mevriepidcelenimnesbieaivprraarh Vel e reugh the
Ao PSR SA BN PRI loEAmiREMcRidledicalmaindat v 8a0saNYoiutions in a

material containing genetic information and 25 capable of reproducing
avipiarisdiamtdproduced in a biological system. Recombinant biological
material is any biological material that was produced, has been changed

Qr rerdifieﬁ by me f recombinant techniques well known to a person
Negyid fn g e llowing references are examples of the cloning of
Theaieu N OICRrpixitdins "NIGX 30 canirstivbiic arasert hwegdpNehall megan any

pagion idicg! B30 cand oiegenSel s
OO TR oty SR K s nee e Stver sichor H

cohnbintioawiteneingthier: NHeHuNEX Rz NExch Mg donisets, NCX7.
Especially preferred are NCX1, NCX2 and/or NCX3. Such NCX protein couid be

derived from any vertebrate and in particular mammalian species (e.g. dog, horse,
bovine, mouse, rat, canine, rabbit, chicken, anthropoid, human or others). The NCX
could be isolated from tissue probes of such vertebrate organisms or could be
manufactured by means of recombinant biological material that is able to express the
NCX protein.

The term “biological material” means any material containing genetic information and
capable of reproducing itself or being reproduced in a biological system. Recombinant
biological material is any biological material that was produced, has been changed or
modified by means of recombinant techniques well known to a person skilled in the art.

The following references are examples of the cloning of particular NCX proteins: The
canine Na*/Ca®* exchanger NCX1 has been cioned by Nicoll, DA. et al. (Science.
250(4980); 562-5, 1990; Title: Molecular cloning and functional expression of the
cardiac sarcolemmal Na(+)-Ca2+ exchanger.). The human Na'/Ca?®" exchanger NCX1
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WO 2006/018197 PCT/EP20051008660 4 has been cloned by Komuro,
l., et al. (Prot. Natl. Acad. Sci. U.S.A. 89 (10), 4769- 4773, 1992; Title:
Molecular cloning and characterization of the human cardiac Na+/Ca2+
wexshhaigPtDNA) and by Kofuji, P. et al. (Am. J. Physiol. 268C{Qattoos/068660
Physiol. 32): C1241-C1249, 1992; Title: Expression of the Na-Ca
exchanger in diverse tissues: 5 a study using the cloned human cardiac
Na-Ca exchanger). The human Na+/Ca2+ exchanger NCX2 has been
cloned by Li, Z. et al. (J. Biol. Chem. 269(26): 17434-9, 1994; Title:

Cloning of the, NCX2 isoform_of th S
AR TR RN At Sy Ao MO Res B o g 476%
ATRBcIBARAT ie: dYloige Bl clohing apvighepdtadzation afidbe: hHmarcisring

f iy i «C , 3). iol.
N D B e ot ores (Coll Physil.
32YCehtd Dod21S, ‘2%??—2;ﬁﬁﬁé:%éﬂ%am%ﬁféhé%cgaeﬁé%ﬁ&%&”" diverse tissues:
a §i§az%§ngciﬁ?@ M@@;&h@m&uﬁaw ﬁi@&ﬁ%@)gﬁ@@rﬁ;ﬁh}gﬂh{@aﬁm*l%”

excnanger Is an important mecnanis orr V, + 1r .
XGRS R RO RRCT BIACHA Ll 22 ahaL e ke T BagfeR; T7434-
19ehamnrisCmribitiade theriti@oisoftsretd\thaqedarsamtievdgenkaiNdicosses +

is e.q. illustrated | b+ ' , @Qir}., iq.
exé}ﬁé{?%, g&{%%ﬁgﬁrge%ref%?g%% r?nlgu;\%%tﬁ?:a ﬁ%%ft?& ﬁés deveilgeg?é?ﬂ' ot-al
(J.ddiipBbeds idfibiGRY BONEXadE: Tdkeckirning alarktvie nammalian Na+-
cag%%r?aﬁel- RISy, 279 Rafd pb3/dre NasGagsr RCKschageeen cloned by

ectrogenically transports three to four Na+ for every Caé—g é% t moves in

Gahelipptisit alrdGRIPas8y. oAl EileirdpRyLIGIEY; ggpe and the
tisklinatBe Micehal/€22023 b HngeiPk Rdforfss:461. The NCX is able to

maintain the cytoplasmic Ca 2+ concentration ([Ca2+],n) three to four
orders of magnitude below the extracellular Ca 2+ concentration ,
THEGRUH e athverthelrasgéndsdirettipnrainienSa@nigankporndepsadsasnfrom
w2he glecprochemical gragient ofNew iPlnulianeays andireasecktivfels to
d"f?éﬁ%&?ﬁt“*m%ﬁ’é?? 'ﬂg\?%%ggéggé%i{ted%r Na+ and éa_Z translocations, )
initiat: adniteciavideneeranss inmerdieaseuaniiveshisresiisiaied in Hobai

1208 g dhe NEXniels iR ViR tanRe fistoHaed 3053 apaanRdttlore,

iving cells. For this purpose the protein has to be %%m{%ssﬁ% 'Héﬁ”ésaé‘.d.
pharmaceutical industry has developed compounds in g g
described in iwamoto, T. et al. (2004) J. Biol. Chem., 279, 7544-7553. The Na'/ca®*
exchanger electrogenically transports three to four Na™ for every Ca** that moves in
the opposite direction as e.g. shown by electrophysiological means in Hinata, M. et al.
(2002) J. Physiol. 545, 453-461. The NCX is able to maintain the cytoplasmic Ca**
concentration ([Ca*']in) three to four orders of magnitude below the extraceliular ca*
concentration ([Ca®ow). Nevertheless, the direction of net Ca?" transport depends on
the electrochemical gradient of Na’. Simultaneous and consecutive transport models
have been suggestad for Na” and Ca®* translocations, and a bulk of evidence favors

the |atter.

It is known from the state of the art that the NCX protein’s activity can be determined
by means of living cells. For this purpose the protein has to be expressed in cells and
the cells have to be propagated. Such a system has been disclosed e.g. by Axxam
S.r.l. (Maitand, ltaly} during the “Pharmaconference 2003" in Poniresina on Poster Nr.



the cells have to be propagated. Such a system has been disclosed e.g.
by Axxam S.r.l. (Mailand, Italy) during the "Pharmaconference 2003" in
Pontresina on Poster Nr. 5 P25 (Title: Application of FLIPR platform to
study K* dependent Na+/Ca2+ exchangers). These K+ dependent
Na/Ca2+ exchangers are different from NCX proteins since they have
been isolated from eye's tissue, exhipit a different transport mechanism
and are not found expressed in heart tissue. There are further measuring
methods known for electrochemical determination of Na+/Ca2+ symport

P25 (T it@ﬂﬁ?ﬁﬁéﬂo‘i?gﬂﬂ[lWﬁ\%hﬁ%@{éﬂ Re GiaadvaiNaQs: RLRHCh SYHERIS)

IS that the protein activity has to be determined before a complex

These KjigripodephdNa /6@ desnansat aiesiipest EPEONS Shieimiinseeey have
been is%@écﬁ’%ﬂ‘-‘ég%fs ineferiBgni NS eRY fahs3PRIRARERRNaHANE bt found

2+ efflux and influx currents are driven by several and different proteins.

expressefdheasiesHent berR aEitd hss SipgteinetestRoom Erewrfepsirdraghgmical
determit@fitsh RASkETR SHrmRinddtes Ofihatidisatyanians Badpetred dRadvantage

electrochemical determination of Na/Ca2+ symport systems in
of such systemsipRahie pERteivaGininDas i b9 datshbiase keiee P @oBEx
biologicaWpatRdrdfdd TilealipRiricalidureestsl gRney dledderiaEiliyduifiedbtency of
_ _Na/Ca exchanger from lobster muscle reconstituted into |ipgsomes and
interferingyudihag sRseialk *ﬂﬁi@ﬁﬂl&‘?ﬁbﬁ?ﬁa&%&%&ﬁm b ?6I§J§r§ﬂ5¥ e4peiits are
driven biV:s@vlél@aéﬁ@aﬂea@Id mmm%trmﬂmds%mmh ébab@mr:@@q@@h%m@rotein is,
of solutions cqu appen. T ystem of the present invention avoids
thereforg, Al B R AT AL bt (SO ESE Plae PRURGHGE B aaiethod
for electanthantiesideeutsiceiohatRiyDatkgyowutt allendng fiorpanid-Hodisthomes
. exchgnge. Th tivity of the. protein, | [ noy measure t
(Eisenra M AR IS SRR SO Rcha et s pEethen Clirents

generatéadtyrdipgitabyfpatidspdds/Grearesanientent dobptevides@n mesapiitsted into

. defined above wherein the cell free electrophysiplogical .sensor. chip-isz+
Imosomg e O R e B e R R R R . e
clear digs@ueidgeXs INCHOEINEXBENICHES THICKY rafpidecterna gensiosathijohs could
means a cell free electrophysiological sensor chip as for example _
described in W002/074983, in particular in the claims and/or figures 1

and/or WO 2006/018197 PCT/EP2005/008660 6

The system of the present invention avoids these disadvantages with respect to the NCX

happen

protein by fixing the protein onto a device outside of a cell's background allowing for rapid
solution exchange. The activity of the protein is determined then by measurement of a
current. Furthermore, a rapid solution exchange is possible.

According fo a first aspect, the present invention provides an assay as defined above
wherein the cell free electrophysiological sensor chip is comprising at least one of the
NCX proteins of the following list: NCX1, NCX2, NCX3, NCX4, NCX5, NCX6, NCX7.

The term "sensor chip”" means a cell free electrophysiological sensor chip as for exampie
described in WO02/074983, in particular in the claims and/or figures 1 and/or
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2 including the description of the figures of said PCT application, which is
hereby incorporated by reference, if not otherwise described in the
present invention. In particular, this assay comprises a protocol which
WallgWEeieTtent preparation 5 membranes containing NCX pPetE#E2495/008660
protocol for efficient preparation of sensor chips containing a NCX protein
as well as a solution exchange protoco%allowing for measuring NCX
activity. In general, -the NCX protein used was of mammalian origin, as
described above, and in 10 particular of human origin. The NCX protein is
2 iERGIa L O NCX L iNC AN G BedUF ¥did WS 15a DRRiBRIMINGXRelBby
particufar NCX1, NCX2 and/or NCX3. In a preferred embodiment the
inoQERr Bl iR NeRAIMNEHCFOYSR dSSERRGE X R SRS ity gagion.

manufactured by means of recombinant methods known to a person
skilled in the art, hereinafter referred to as "reco binar%.NC)% Brotein"t.or
In RaFUe4RI 6 o B TSR BS A BEo PR AL e b ISR L
maWbrapesieiontdmimgieGrpchasinh edimentc chfo s effste nhipeperadios of lsesieor chips
body. of baraofloate-glass t rgi : 1
cogfﬁ g\gnab%g TOT%IR/ % D3 g%g S3100 %ﬁ%%% é?rH{HE%i IS RESRYr

e preferably covered by a~ mercaptane and having one or

- mesagiag iNSfagniyIbyers. Such a sensor chip (e.g. 20 Borofloate glass

chip with rounded gold structures (1-3 mm diameter) and a contact area)

is commercially available from lonGate Biosciences GmbH, Industri ggrk )
In pevenat, b resieisysesh ket A RTINS RIS, ﬂ%&?ﬁ%ﬂ‘i’ﬁ%@ ove, and in
paRtielfsrest RIRHRFCbIRRS THIONE)RBrdRBArkidataxamplaiCk 1, NCX2, NCX3,

NCX-containing memprane fragments .were i circylat the
NGKAHICH i MRk B AT e BB 1 1R TP o
préfefeeshtastimohetreNOEnisthn M uroteirNE ¥ horateinN&ich peiproteins

The, capacitance of the protein- r.chi ¢ . .
ool e R SRR b i e
thd et trereipalief tiefomrsshipigad reenrpbinRaTNGBEPIEHIVRY ARSI Hashnative
I n inhihi -aftenmatd] iy thedaigsence of the
tlsﬂfwgl]tﬁtrgtsgl—gérﬁ%%f%%ﬂa %Eelg\l@c%sensor chip is mecﬁ with a sequence

of solutions, which activate NCX. In general, there is the possibility to test

In W BrRA/O LBURHRR2 88RENEHGOcdtains a basic body of borofloate-glass

that carries gold structures. Further the sensor chip can be preferably covered by a

mercaptane layer and having one or several insulating layers. Such a sensor chip (e.g.
Rorofloate glass chip with rounded gold structures (1-3 mm diameter) and a contact
area) is commercially available from lonGate Biosciences GmbH, Industriepark
Hochst, D 528, D-65926 Frankfurt am Main, Germany.

A particularly preferred protocol is as follows:

10-30 pl, for example, of NCX-containing membrane fragments were applied and
circulated on the sensor chip and preferably incubated for at least 12 hours at 4°C. In
preferred cases of experiments the NCX protein is a human NCX1 protein. The
capacitance of the protein-loaded sensor chip was preferably around 100 nF cm™? and
the conductance Gis preferably around 10 nS cm™. The principal of the assay is to test
the electrical activity of NCX protein in the absence of the inhibitor and afterwards in
the presence of the inhibitor. For this reason the NCX-sensor chip is rinsed with a
sequence of solutions, which activate NCX. In general, there is the possibility to test
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whether an inhibitor is reversible. In this case after the inhibitor application
the solutions are changed back to inhibitor-free conditions. Before the
experiment the solution reservoirs of the chip are filled with the following
Wigretes(ed186lutions: washing buffer; 40 mM KCI, 100 mM NECT/EPH¥NY 008660
MgCI2, 30 mM HEPES/NMG pH 7.4; non 5 activating solution: 140 mM
KCI, 4 mM MgCI2, 30 mM HEPES/NMG pH 7.4, activating solution: 140
mM KCI, 4 mM MgCI2, 30 mM HEPES/NMG pH 7.4, 0.5 mM CacCl2. For
measurements with inhibitor all three solutions contained the inhibitor in

whBs éﬁﬁ‘rﬁirﬁ?ﬁfﬁi@@ﬂ@@&ﬁé\tsﬂl@. mmigezﬁm;ftwcﬂw iaslivatingptoidhton the
activating solution leads to the, activation o X causin negative
oIRGBt TR (D I AN 2SR ST s et the
solifioh siggeal/irthef tihee ehipearsulidedenttbybie Sollovongtarefere dssdiitioms: washing
e chan the inhibitqr:, ini ti LS, o
o D A S 0 e ECp v
actigatiitipss|utione s40mithKCihé mMoiies. ré0erdbdERES $AdMErRH 7.4; activating
solGHEE 4RI af thip Mgeqti@@ shalHrearsiRVRS MU eDE M CaCls. For

response to the replacement of non-activating by activating solution

mersUERRLE Bl Wik IRATREPIA L aesaEPpE QORIHREH, R RIPHGAHN the same

corRitderisaseHaRgbO e B mentalioverihtoarsawdvaiianyolition leads to
about 2 seconds.. The polarity of the current %ﬁéigﬁ ositive or, nega

aESLHAING S TR TR F PR NE Sie SPiie. 1fthe

) Br the tgoiiarlty 0
avaghaifiedplitotaties NCKeipnaidim thedhhes veersiaeoriwmtayide oisticenstant, the
RO QRO OG- raBRRioh - EAmPRLmERIStocol i
Soﬁjutﬁeﬁt%r?e%uﬁ?ﬁgﬁégrﬁﬁﬁgnggggzgﬁngt 0 h§eB Efgt%/ating solution byB O_G_O '
repeatedtitiisngaohition solutiomsthan lepeluenaest ATk dnbhiatavigsconditions, o

teSPIAIon Dy thenashing salidigmre not taken into consideration with

respect to the determination of the NCX activity. Flow rates and 25
intervals are chosen such that the current response to the replacement of

TRBG AN RGHMANG SshiarnbyhRGHvatitigsehdipmeamdhespeniiiaseeifyin response
current responses rovokedaf the other replacement steps,. Th -
todTAERIBFETIRENALRRGSBIBHE BY 50 O AcRUAlry LoTLbura: ot lmited to
therefexabhl Bkncucend. Nae -gradigraraphvssenissbidtiis hlrisotv e ollowed by
otein, Ihereafion Jenipoament ol hadeBraGaHRR WIHERRRYy be positi
a§[ wer.decag Wit ap % . BB y be positive or
&lvatlng solution (i.e. Caf+-containing 8 ) ,
negative, depending on the polarity of the transported ions and/or the polarity of the
shifted moieties of the protein and the vectorial orientation of their transport or shift
across or within the membranes of the compartments. Currents resuliing from the
replacement of the activating solution by non-activating solution or from the
replacement of the non-activating solution by the washing solution are not taken into
consideration with respect to the determination of the NCX activity. Flow rates and
intervals are chosen such that the current response to the replacement of the non-
activating solution by activating solution remains unbiased by current responses

provoked by the other replacement steps.

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

replacement of the non-activating solufion by activating solution {i.e. Ca2t-containing



solution) will selectively trigger the NCX activity. Replacing solutions
subsequently in reverse order returns the sensor chip into its initial state.
Washing of the sensor chip means generally incubation of the sensor chip
in a sodium- containing, calcium-free buffer solution (washing solution)
causing preferably an accumulationﬂ Na+ in the vesicular
compartments. Again, establishing aNa+-gradient across the membrane
is performed by replacing the washing solution by a non-activating
soutor S SACRE O RE Lot D e MRy
y perfor
reverseremaclmjwmsrtbﬁ aetisatingigohivotsopitial sketieating solution thereby
exposing the sensor chip to a rapid variation of the Ca 2+ - concentration.
In another preferred embodiment the invention pertains to an assay for
Washingatlingisenpeichiz tiagnss 0e0R pligtsiaubatos oidmesiensotiohip in a sodium-
containifi | BERMALHSPBHMEh A RERIasH) g%%ﬂ%’?ﬁ'l@g%@%@‘abi an

non-activation solution and/or a second replacement is gﬁ]forme

accumyighipieRidmemiirdaRaiRG Wﬁmtﬁgﬁﬁb eaiahbhiioNa fﬂﬁ%d‘e”t
across Rluiemepiecerperbriad fpiasiddivg eiméamihg @@wmmmm@amatmg

R e T T T
activatido afébedﬁﬁ)éaa;emfam)maee‘nmmrhxyme;piawr@@amaswyl%tmg solution by an
act%vatiﬂ\g%w&gt%?e )396’%@#9?% < the 2ty ahaddf BRfeig: .

herein a] a ce lolog ca sensor chip Is provided that
concenigai@brises NCX protein; b] a Washlng solution, a non-activating solution
and an activating solution is provided; c] a washing solution, a
non-activating solution and an activating solution is provided which all of
In anothéﬂ@ﬁéféﬂf@@ solbtidinsceotai maddﬁmmﬂammsmmpmmmmimam

sty SRRSO 0 24l L s anutons; S LS oy oniring o
Washlngbapwashlbg mmaomMaimaotutaImgmﬁmt-Beaondermpgacement is performed by
replacing the non-activating solution by activating solution and/or a third solution replacement
is performed by replacing the activating solution by non-activating solution and/or a fourth
solution replacement is performed by replacing the non-activating solution by washing

solution.



solution, non-activating solution and washing solution from b]; e] a current
is determined when changing from non-activating to activating solution in
d]; f] a cell free electrophysiological sensor chip from €] is treated stepwise
consecutively by washing solution, non-activating solution, activating
solution, non-activating solution an@washing solution from cj]; g] a current
is determined when replacing the non-activating by activating solution in
f]; thereby proving the modulation of the activity of the NCX protein in case

Accm@imm sepan Reprdiftiemresentinvantion aurskiesdn gpssy ke

d]

ide SRS PIL RRDYSRdBRimesdiNsiart d)a handd) £NskOsrarsieMRAein

in & continuous flow or an almost continuous flow. Modulation of the

activity of the NCX protein could consist of stimulating or inhibiting of the
activityedif fae NeXwiptgiiobatcalisetatioiobastivityis st thansisatedses NCX
when the.current from e] is larger than the current from g], The inhibition

of a ?t?)'i'k demonstrated when the current from e] is smaller than the
currenvdsiring]s lrdiein e remirdinasing ebliprarctehaastviabiagysolution is
des nggove in the following Examples and the claims. According to

a thlrd aspec’t the present invention provides a kit of parts comprising

a cefl W@éi@t&@@bﬁwo@@@aﬁ@tﬁﬁfw@ﬂ%&ma@ﬁgam@Rtwﬁitamsqi%on is

wasBigigelipnch i BPthastvalies selutiens dbrmircivatintamuiiamekiical
Preferred embodiments of this kit are also alrea y escriped abciuﬁ?ln the

folloRRRP BLRMBIES R FARS FORRE RNy 38 & mﬁt s
preseriihfiesriiok piropdes they vansdasiricigipfram a] is treated stepwise

consecutively by washing solution, non-activating solution, activating
solution, non-activating solution and washing solution from bj;

a current is determined when changing from non-activating to activating
solution in dJ;

a cell free electrophysiological sensor chip from e] is treated stepwise
consecutively by washing solution, non-activating solution, activating
solution, non-activating solution and washing solution from c¢j;

a current is determined when replacing the non-activating by activating
solution in f];

thereby proving the modulation of the activity of the NCX protein in case the current

from €] is of different sirength as the current from gJ.



kit of parts as defined above wherein a cell free electrophysiological

sensor chip is manufactured, the NCX protein is manufactured, the

manufactured NCX protein is fixed onto the surface of the cell free

electrophysiological sensor chip, a washing solution is manufactured, a

non-activating solution is manufactured, an activating solution is

manufactured and the cell free electrophysiological sensor chip

comprising NCX protein, the Washil%‘solution, the non-activating solution

and the activating solution are combined to a kit unit. The kit unit could

consist of one or several parts comprisin e.<)g. naotifications for the user.
TherpRpRRAbGHSHRRRR FHRMRPIb I TRe & BNGp AR S HRAHTHEH 1n @
coleioteddioidentiyinthedst coniprais thagsmodifies (= inhibits or activates)

the activity of a NCX protein or of determining the activity of NCX1

protein. According to a fifth aspect, the present invention provides the use
Moodtiatidnodithrsdivitietintg aioXefotaitertifydnepot sl poutatitgor inhibiting
of m&%l&i&mﬁ&%@ﬁ&ﬁ&é% protein. A(_:cording toa sixt_h aspect, the

present invention provides the use of a kit of parts as defined above for

determining the activity of NCX protein. 10a According to a seventh
ThESRRRIMhRIESEINiH) Y& BEAMDRERUHRS FReRSHRY d@ireBiE TREMIBING MiQer than the

activity of NCX protein wherein a cell free electrophysiological sensor
curegil EBMdHising adsorbed NCX protein containing membranes is exposed

to a rapid change in the concentration of at least one NCX substrate. The

NCX substrate js Cat or Nat. The following, Figures apnd Examples shal
TR TR Gh R TR PRI o G R SRGUedr hen the
curpsotefetiongVO 2006/018197 PCT/F:1'2005/008660 11 Description of the

Figures Figure 1: Figure 1 shows the polynucleotide sequence of vector

pVL1 393 harboring the cDNA _
Preferred embodiments of this protocol are already described above, in the following

Examples and the claims.

According to a third aspect, the present invention provides a kit of parts comprising

al a cell free electrophysiological sensor chip comprising NCX protein;
b] a washing solution;
cl a non-activating solution;

d] an activating solution.



5 sequence of human NCX1. The according open reading frame is
marked by exhibiting the related amino acid sequences. The depicted
sequence corresponds to SEQ ID NO.: 1. DNA of pVLI 393 harboring
cDNA for the human NCX1 has been deposited with DSMZ (Deutsche
Sammlung fir Mikroorganismen andygellkulturen GmbH; Mascheroder
Weg 1b; D-38124 Braunschweig) under DSM 16588. 10 SEQ ID NO.: 1:
Polynucleotide sequence of pVL1 393 Deposited biological material: DSM

Pret&h8§ AlARMIsloBfddarkpangse NS de dHvadaddve ln 1D8iMwing
2670: Iﬁ-in-T.-Rex-293-NCX! Deposits were carried out by

AC
Exﬂxgéi?érﬁﬂ % 8B|8|g{:ﬁt:al material to DSMZ (Deutsche Sammlung filr
Mikroorganismen and Zellkulturen GmbH; Mascheroder Weg 1 b; D-

38124 Braunschyeiq) accqrding to the.rules, of the Budapgest Treaty. 20 .
AR T35 R Aobtoaa AR U R S e e of 2
kit 66 payistaredefneD pbenembioreth @ isok diesoalasirahbiysicipginate sensor  chip
is agéﬁwa_lé't@?atﬁﬂﬁéfaﬁ@ﬁ) %&'@Fﬁa %@%ﬁ@é@%@&ﬁh@mﬁé%@mmg NCX
SOorption e mempranes igur . ectrical charging curren .

P AR OO B LR, LELHE | U RN tpl GGl Sense chip, a
waN'a'mm%@xclsarmufB):ﬂméﬁm amm%gmmgerimaimfa?au red, an
actﬂ&qmézggwﬂl?ﬁ*?& Selh e RlRSY ARV AgICAL AR IIR S AELRLIRESRs o

with t resent 30 invention. All errors are quoted as standard efror of

chimgaMPSENg. M 256t5in 419 Meehingssiviaso des Goroagtivaiine getion and

theMitivatligrs Sletidiner& eoetaitenl SRaRitgeneration of stably transfected
cell lines was achieved utilizing the Flp-InTM T- RexTM expression

system (Invitrogen Corporation, 1600 Farraday Avenue, Post Box
The kit unit could consist of one or several patts comprising e.g. notifications for the

Usef.

The invention pertains further to the use of a kit of parts as mentioned before for
identifying of a compound that modifies (= inhibits or activates) the activity of a NCX
protein or of determining the activity of NCX1 protein.

According to a fifth aspect, the present invention provides the use of a kit of paris
as defined above for identifying of a compound that modifies the activity of a NCX
protein.

According to a sixth aspect, the present invention provides the use of a kit of parts
as defined above for determining the activity of NCX protein.



6482 Carlsbad, California 92008, USA). For this purpose cDNA encoding
for the (human) cardiac sodium calcium exchanger (NCX-1, i.e., SLC8A1
PDB-entry NM_021097) was cloned into the Flp-inTM T-RexTM
expression vector (Invitrogen 10 Corporation, 1600 Farraday Avenue,
Post Box 6482 Carlsbad, California 92008, USA) and subsequently
transfected into HEK-293 cells. Th lls were kept in culture under
standard conditions (37C, air supplemented with 8% C02) in D-MEM

Al SRR SN N s B i
det@miningihectiuty BoNAK BTN wieseis Besihiier sirmiypbpsipsical

IO i H . ’ )
e b i

and 10
a rARAFOGERT B Jor ARSI 1R PAGAYPATERDE, Wodt SHRBIYE Carlsbad,
California 92008, USA). 20 Cells were passed every 3 to 4 days using a
Trypsin/EDTA solution Biochrom AG, Post Box 46 03 09, 12213 Berlin,
ThebitanypeiratadeiCae celNait least 12 to 24 hours prior to a membrane
preparation cells were treated with | pg/ml Doxicycline (Beckton
Diccinson Bioscience Clontech, 1290 Terra Bella Avenue Mountain View,
CA 94043, USA) to boost NCX expression. 25 The o _
Theteliawinddxigyenend bamples shalsdpsrivadhadyepsatn febwmudetails
witdaatisalimeretischaliorondiikirprganismen and Zelikulturen GmbH;
Mascheroder Weg 1 b, D-38124 Braunschweig) under DSM ACC2670. 3
0 WO 2006/018197 PCT/PP2005/008660 13 2. Insect Cell Line
Generation Rapid generation of transiently transfected cell lines was
achieved utilizing the Bac3000 expression system (EMD Biosciences,
Inc., Novagen Brand, 441 Charmany 5 Drive, Madison, WI 53719, USA).
For this purpose cDNA encoding for the (human) cardiac sodium calcium
exchanger (NCX-1, i.e., SLC8A1 PDB-entry NM_021097) was cloned into
the Bac3000 expression vector (EMD Biosciences, Inc., Novagen Brand,
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441 Charmany Drive, Madison, WI 53719, USA). After generating virus
according to the manufactures procedures viral stock in an threefold
excess was used to transfect 10 Sf9 insect cell. The cells were kept in
Wbt iifder standard conditions (27C) in appropriate medfgiYEP2005/008660
Membranes were harvested after 3 days posttransfection. The stock cell
culture was maintained according to manufactures procedures.
Specifically, the method can be carried out as follows: 15 2.1
Co-Transfection to prepare recombinant virus For co-transfection

DaRpdmatale18ga.akhighly purified and sterile plasmid DNA should be
prepared. To provide cells for the co-transfection a six-well plate is set up

for 20 each transfection as well as for the positive and negative control. 1
Figlir@e cells Sf9 cells in serum-free medium are seeded on each cavity.

Cell llowed h, usually f hour, Whi i
PG, s e R T (e S e o et e YR e o
568080 deovh INTva O D I EicB0KinG elfentieadingifragenls Odped by exhibiting
thé%%ﬁ&@ﬁ@%&&& @éﬁﬂéﬂd@&!ﬁﬁéf heNGEd Qﬁé@%%%@iﬁ&ﬁgsﬁssm D

ation time takes 20 min. at room temperature. A

N@rhé. G5mpiadtilse Shadeedng @A fekihe thersand\rd hhashasméepesited
wifREsHY IETemaves Mﬂ%gmﬁmﬁ@&@w&@#ﬂm@mﬁﬁ@p@m@;

cavity. After 4h, 27C incubation time 1 m]| fresh medium (containing 10%

Magehpipreniiira hPardiicér RieUBsHoneSI e F6 P 25 at 27C. 30

WO 2006/018197 PCT/EP2005/008660 14 2.2 Plaque-Purification to
isol monaqclonal recombinant virus clone, After these 5 days the
8ﬁp@ﬂ@?an?‘o&ﬂ&ngg[ﬁ%ﬁ%%sﬁ%uﬁ BFaetgg P(élrz:‘gl?e(:?ied (so called virus stock

VSO). For the identification of recombinant virus by plaque screening 5

t [ late.is.set up with IXIOE-6 Sf9 cells for each cavity. Cells
D ogsﬁgésﬁg‘@éﬁgéfaﬁ%tgg[ﬁgo min. Meanwhile virus is diluted to 1 ml
DSl li6Esat BNAIeh9¥E138E harommg cRElyr heumaRdESE-7. After

DSRlIa e ptachesh weldR- B nlatgs the “media is aspirated off. Quickly 1

ml of diluted virus is added to each well of the 6-well

Deposits were carried out by transferring the biolegical material to DSMZ (Deutsche
Sammiung fir Mikroorganismen und Zellkulturen GmbH; Mascheroder Weg 1b; D-
38124 Braunschweig) according to the rules of the Budapest Treaty.

Figure 2:
A) A 3 mm biosensor chip with gold structure and fiuid compartment B — D) Scheme of
the biosensors sandwich structure assembly B) gold suface C) coating with chemical

linker and lipid D) adsorption of the membranes

Figure 3:
A) Electrical charging current induced by ion fransport activity of the recombinantly

expressed Na+/Ca2+—exchanger. B) IC,, of a Na+ICaz+~exchanger inhibifor as acquired

with the cell free electrophysiological sensor chip in accordance with the present
invention. All errors are quoted as standard error of mean (SEM).
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plate. The plates are transferred to a rocking platform and slowly rocked

for at least a 10 couple hours. Now the overlay agarose with low melting
agarose is prepared Oust before use). The following mix is used: 1 part

wW®rausisMedium supplemented with 20% Fetal Calf Sereawairdobparseco

3% SeaPlaque Agarose in ddH20. The agarose is completely melted in a
microwave. The 1:1 mixture is placed in 338C water bath. Now all the
medium is aspirated off from the cavities‘and 1 ml overlay mix is added to
15 each well by allowing it to slide down the far wall of the well and onto

eihenptategifter overlaying the cells, the plates stay for 30 minutes in the
hood. After this time 1 ml medium is added to each cavity to avoid drying
up. The plates are placed in a 27C, 98% humidity controlled incubator for

1 aligash3igdn\SeR0indtesdiisdherplaques are stained with a solution of 1ml
1% Neutral red, to each well of a 6-well dish. Plates are returned to the

incubator for at least 4 hours. During this time the plaques will begin to
Rapjpege e aliear cfxiid Briangfstasedotialife Vit & stesle dNASISHE RIRERR-In ™ T-

icked ferred, i 25cm2 T-flask with
R R S e VPR IR s s Box
645holarizbddr Edifanyie 82206, UHA L HrthisupemaaDdléoincteiihstor the
(h@ﬂlsﬁ)\éaﬁa@@&éd\{ﬁ%aﬁaﬁm%%ﬁ%ﬁé‘? fexbateR dhepaten f@‘g)rgg‘ﬁy

the virus titer. 2.3. Plaque Assay for yirus titer deterniination

NMReHeRé) auasedense dnindes blp-iwO bisarliemression vector (invitrogen
CREI/ER20DAB0O080E AP TRpmaguRs BEX eawnteth Anchie iRtiSia 92008, USA)
cczlc lated b%rsm tI_Pe followin uation (for .example 20 plaques are
D SHEAHC TG TEHIRIRIPS SRS SCRUE- A Gk MY el P Hisire undier
stiﬁtéalr(]c!bhdnd)tier%(m@Epéw Wfﬁplequ@dimlmﬂ gyits omb) it 2MEM (lnr\l/itrogen
ificati e recombinant virus in.a cale (i.e. For t
R A R R Rt oo Grolaria deaoe. usw
sitpplemented with 10% fetal calf serum (Biochrom AG, Post Box 46 03 09, 12213
Berlin, Germany), 50 mg/m! Hygromycin (invitrogen Corporation, 1600 Farraday
Avenue, Post Box 8482 Carlsbad, California 92008, USA) and 10 mg/mi Blasticidin
(invitrogen Corporation, 1800 Farraday Avenue, Post Box 6482 Carlsbad, California
92008, USA).

Cells were passed every 3 to 4 days using a Trypsin/EDTA solution Biochrom AG,
Post Box 46 03 09, 12213 Berlin, Germany) o detach the cells. Af least 12 to 24 hours
prior to @ membrane preparation cells were treated with 1 pg/mi Doxicyciine (Becktén
Diccinson Bioscience Clontech, 1290 Terra Bella Avenue

Mountain View, CA 94043, USA) to boost NCX expression.

The Flp-in-T-Rex-283-NCX1 cell line expressing NCX-1 is deposited at DSMZ
(Deutsche Gesellschaft von Mikroorganismen und Zellkuliuren GmbH; Mascheroder
Weg 1b, D-38124 Braunschweig) under DSM ACC2670.
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means a ratio of 1 virus for 10 Sf9 cells. Since the virus has the possibility
for secondary infection cycles the amplification time should be
approximately 7 days. 15 During this time the virus will be amplified
wexpon@mially and the vitality of the cell culture can decreasedo/2EEBBAHR660
For generating high virus titer a 5% FCS supplementation is
recommended and the use of a super-spinner culture vessel with
bubble-free aeration. After one week the culture supernatant is collected
(so called virus stock VS2). This is a larger volume of virus stock which is
5 ?Hgé%'teﬁé forisg L 2Qgpression studies and which can be stored for
several month (up to 1 year) at 4C and light protected. 2.5. Expression of
the recombinant protein NCX1 25 For all expression experiments a M.O.|

RaYid ¢ F%Pm@n%ﬂé@itw Fanefs Refticdasifys %ﬁ%@ﬁi@\@aﬁﬂﬂzmg the
incubation time of 72h, a ﬁ%ﬁfﬁé Membrane/lProt a‘rﬂ%) %tlo %geéb
BasiPRRISREAR B¥YER RS PrEKEISN Sf st ePe armany

Drive chvinicals &uhsaias of §1&) sBuotinis g mradroDiMArea dbditie for ioelyhuman)

RSN 2000018197 PCTRR2005/008660 o6 MARLIARS [{RADSAERT) was

ere prepared by cel raptur and séquént centrifugafion steps an

 clenetdstedhedianlCoftenyatsiorsmsiridaiyDRioseainesande Navaean Brand,

zﬂ“&ﬁ%rﬁﬂ% A Brived thinres agll W@rMﬂW@P FERPAIRIPNRIE A ccording to

arvesting the cells via centrlfugatlon and aliquots of approx. 2g wet

theuBlgRt sy reromRoSes YR KAl SHOGHIn RNy BRfivid ﬁ&%%ﬁﬁ"ﬁadfaed to transfect
sYifesencandisensaivSetképt .ﬁ%ﬂw@kgun&w@mara bs@tld@@le‘mm in
thawed on |e§}ﬁndlﬁt£lg’[1%erred to ice-cold b 2&5% sucrost% tion. Th
appRREs 8 W@%%PP{SF&Q%V&% a] Rioit8F Co RN st per- ' ¢
stefikiRaktbe: Wirgnasdticedbttokimnirems retrhaey) pidcEtieres.
membrane fragments were prepared by cell rapture. Cells are

homogenized by
Specifically, the method can be carried out as follows:

2.1 Co-Transfection to prepare recombinant virus

For co-transfection approximately 10ug of highly purified and sterile plasmid DNA
should be prepared. To provide cells for the co-transfection a six-well plate is set up for
each transfection as well as for the positive and negative control. 1x10e6 cells 59
cells in serum-free medium are seeded on each cavity. Cells are allowed fo attach,
usually for one hour. While cells are attaching the transfection mix can be prepared,
which consists of 15ul BacVector 3000 from Novagen [0,02ug/pl], 30ul Cellfectin
(inVitrogen), 0,41g recombinant donor plasmid DNA pVL_NCX1 and distilled water ad
50ul. The incubation tlme takes 20 min. at room temperature. Affer this time 0,5 ml
medium is added to each mix. If the cells are attached the old medium is removed and
the transfection mix is added drop-by drop to the cavity. After 4h, 27°C incubation time
1mi fresh medium (containing 10% serum) is added and another incubation foliows for
4-5 days at 27°C,
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the nitrogen cell disruption method utilizing a Parr Cell Disruption Bomb

(Parr Instrument Company, lllinois, USA) or the Dounce homogenisation

method utilizing a Dounce Homogenisator (7m1 from Novodirect GmbH,
woetiigRdesiryy Germany) and the 20 suspension centrifuged 1@ouveEate€o08660

and 680g. The supernatants are collected and again centrifuged for 1 h at

4C and 100000g in SW41 swing-out rotoy. Pellets are suspended in

approximately 2ml of 5mM Tris pH 7.5. With 87% sucrose (in 5mM T ris)

the suspension is adjusted to 56%. The sucrose gradient is now built up
225heginningmaiamib aldbrsRdrRRIORAL BB HBNAR: (RS

45% sucrose, Sml 35% and 2m1 16% sucrose. Again centrifugation for

2.5 h (or even more) at 4C and 1000009 the gradient-bands are aspirated
AﬁafémwﬁWWSJﬁﬁiwgﬁiremagﬂéﬁr@'lﬁﬂe@?ﬁfm ' &@ﬁh@%@?sé@f&h@é%@l?so called

. : . m epes pH 7.5. Another
W@gn%rl ugza({%%g gtij\ﬂ&;, 0 J%%?%%'ﬁﬂg&%%ﬁgﬂﬁéﬁ%ﬂé@&%ﬂ%q%Screen:ng

arpdhePE2 e 0ige6s se urheite Juiting-feit etedouspantieniml Y should
MRS BYLERT A2 LRI A SOmN S ERASPLS £ ]a‘?f/%l;ngél nc%%ﬁgé'u%é‘ﬁs of 10E-

Sensor chﬁgreparaﬂon The chip comprises the NCX pro
3,in861ecOfre ptBteid 206KOBr Ts Aftacretisthauscaiiiphathigefidy thecpiateg. the

mbyiibyssinhin: BrdoRBHig. 10RIGPARAASILOISERALY TDERENSRN PR 6well

Io,g‘s h an assay ¢ nsisﬁt%e. . Of a basic bady of borofloate glass that
PIglE LS R eler s FEL SIS HiR R4k tiarnancbuev Byeked for at least a
camﬁmhp@eﬂ@e?hemﬂr@afftﬁsewﬁﬁ?/m@ ﬁ?iﬁiﬁ’éji?@é%%ﬁslﬁr@pared (just

er t the borofloat o/d structures was )
e e T TR T T A AR St wit
2Q%iteta!, A Siftinayidi eIy S8kdEsaMtisgph dahmiin¢AY ANTAG50MHb8)arose is

i i > ine issglved,in 80 igh

C e S eI L e R B 25 Bt
No gistip imedibAvaaerated offsettecsrifipe aachignveringxaids added to
esRWAPOIIAG Wit ORN s RRASKANHDIN 4R BE Br9S6aNSN TRBSRIEEEAD After

this the sensor, ch;{g wa]s incubat?d with 30pL mercaptane for 15 min an
ov%réarngiﬁg Ci:ens, e plates stay for 30 minuies in the hood. After this fime 1 mi

medium is added to each cavity to avoid drying up. The plates are placed in a 27°C,

98% humidity controlled incubator for at least 3 days.

After this the plagues are stained with a solution of 1ml 1% Neutral red. to each well of
a G-well dish. Plates are returned fo the incubator for at least 4 hours. During this time
the plagues will bégin‘ to appear as clear spofs among stained celis. With a sterile
pasteur pipetie one plaque (ore more) is picked and transferred into a 25cm? T-flagk
with 2e6 Sf9 cells in total and a culture volume of 4ml with 5%FCS. Incubation follows
for 5-6 days at 27°C. The culture supernatant is coliected (so called virus stock VS1)
and used for the next step: the determination of the virus titer.

2.3. Plague Assay for virus titer determination

Same procedure as described under 2.2.
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with isopropanol (3x70pL) and vacuum dried. After several hours 2pL
lipide + 30pL DTT-buffer (2mM, 1,542mg DTT/50mL Puffer C) was
pipetted on top of the sensor chip and incubated for 20min. To create a
wionetionaisensor chip 1 OpL of the membrane of interest +¥r20p2005/008660
DTT-Puffer was mixed and the ultrasonicated 2x1 0 25 units (0,5130) with
a 30s break on ice. The buffer is then rggmoved from the sensor chip and
replaced by 30pL membrane containing buffer, which is pipetted up and
down and stored at least for 12 h at 4C. 5. Solution Exchange Protocol 30
Th'é%lﬁ@é@@@%@%ﬂ@ﬂtﬁtﬁéﬂﬁyJéhﬁalﬁ@%t@cﬂ%?iDsm‘@s’[?r@%ﬁgwing equation (for
consec with a washing, non-activating and activating solution and
exﬂf@'ﬂfe |B %‘ﬂﬁﬁeﬁ‘ﬁ/\%’%’ gg\sured when changing from charging to
activatlng treatment. The replacement of WO 2006/018197
CT/FP2005 ngubation solution (sodium-containing,
T[tgarll fla Bee ?’P?el% o ut%}r% Wltﬁ%hg charging solution?(reduced sodium,
caIC|um free buffer solution) induces dNaRogvédiEMedcross membranes
harboring NCX protein. Thereafter, replacement of the solution by
activating solution (Ca2+-containing solution) triggers the NCX activity. 5
TftSl]Bé%@f@@rﬂy%’é}ﬁ&&ﬁ&@@futf&%%ﬁr&f@?wdﬁg? f@Wirns the sensor chip
into its initial state. After buffer containers A, B, and C of the biosensor
system had been filled with "activating” buffer (30 mM HEPES/NMG pH
7.4, 140 mM KCI, 4 mM MgCI2, 0,5 mM 10 CaC12.), "non-activating"
2. Hukie(BRativhHbE e SENMbipBNT V4o an M€l sdabeNi BloiC]12), and
"washing" buffer (30 mM HEPES/NMG pH 7.4, 40 mM KCI, 100 mM NacCl,

4 mM MgCI2) respectively, a dummy was mounted to the sensor holder
Foaritethviy sy stenplifieagcrusaeeliwanvhPdufrarstiplictin ol & iEetieibé 8 frdemused, that

mé%@%t@uﬁ%‘?'? LS NSRS OSRINGEERARISVAR IREHERRBARE BY @

standard glass-based sensor preloaded 15 with NCX1-containing H

K
Seﬁ@?ﬁBmwﬁﬁ%ﬂéﬁ%@&ﬁﬁrﬁﬁﬁ?w‘ﬁ%@mé’&‘&&a%%@ew@H{H‘P’&?W 7 days.
D%@&t%lﬂ%@ﬁé&@@s\mm@rﬁw EpOHENIAYY, éﬁ@rmawaa!hw@mdhe cell

B

supplementation is recommended and the use of a supernspmner culture vessel with

bubble-free aeration. After one week the culture supematant is collected (so called
virus stock V82). This is a larger volume of virus stock which is sufficient for several
expression studies and which can be stored for several month (up to 1 year) at 4°C

and light protected.
2.5, Expression of the recombinant protein NCX1

For all expression experiments a M.O.I of 3 is recommended (ratio: 3 virus particles for
1 Sf8 celly and an incubation time of 72h, at 27°C.

3. Membrane/Protein Preparation

Cells from native tissue or recombinant expression systems were harvested by
mechanical separation of the surrounding environments (bottle or body) surface.
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20 Measurements were usually carried out at 200 mbar overpressure,
resulting in a flow rate of about 300 pl s'. For the determination of its
activity, the membranes harboring NCX protein were treated
weogeeLrively by an "washing," "non-activating” and "activatttg/EiBRaGas660
The replacement of the "washing" solution by the "non-activating” solution
induces a Na+-gradient across membranes harboring NCX protein. 25
Thereatfter, replacement of the "non-a R/ating" solution by "activating"
solution triggers the NCX activity and thus the induced electrical current

was measured when changing_from "non-activating” tq "activating’” . . .
e St TP LS s e sEUERY fntfugation
steypmnsod/ohiguiciositsgrsdidstasatBygatemns of the control software, a

sequence was defined in which "washing" buffer flowed over the sensor

30 surface for 0.5 s, followed by "non-activating" buffer (2.0 s), "activating"
Spegifiealiz.dhy MelbRtheavimealHEd L8 &AW "washing" buffer (2.0 s).

During the whole sequence, the current response was digitized (2000

samples s'lz and saved to data WO 2006/018197 PCT/EP200S/008660
3.1 hred oell if hate! p@%r & nhibitors were dissolved in

"activating,” "non- activating" and "activating" buffer, respectively. All

R R R g B e I B R ol
fronoSfvasspegdccakuihugeracivekifipzonindivtisiVitingasumed siproat —80°C for

ytion 0.282s 2s 2s 4s 42 0.5s 2s 2s 2s 4s 42 0.5s 2s 2s 2s 4s 42
fu%%s%s i;le 2s 4s 1 5 minutes break 10 Cycle 2:

The cell peliet is thawed on ice and transferred to ice-cold buffer (0.25M sucrose, SmM
Tris pH 7.5, 2mM DTT, one complete protease inhibitor cocktail tablet per 50m! (Roche
Diagnostics GmbH, Mannheim, Germany).

The membrane fragments were prepared by cell rapture. Cells are homogenized by
the nitrogen cell disruption method utilizing a Parr Cell Disruption Bomb (Parr
instrument Company, lllinois, USA) or the Dounce homogenisation method utilizing a
Dounce Homogenisator (7mi from Novodirect GmbH, Kehl/Rhein, Germany) and the
suspension centrifuged 10min at 4°C and 680g. The supematants are collected and
again centrifuged for 1h at 4°C and 100000g in SW41 swing-out rotor.

Pellets are suspended in approximately 2ml of 5mM Tris pH 7.5. With 87% sucrose (in
5mivi Tris) the suspension is adjusted to 56%. The sucrose gradient is now built up
beginning with 2ml of the 56% fraction at the bottom, following 3mi 45% sucrose, 3ml
35% and 2mi 16% sucrose.

Again centrifugation for 2.5 h (or even more) at 4°C and 100000g the gradient-bands
are aspirated carefully with a pasteur pipette and coliected in fresh tubes together with

5 ml of 100mM NaCl, 1.5mM EDTA, 40mM Hepes pH 7.5.

Another centrifugation step follows: 30min 150000g, 4°C.
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washing non- activating non- washing break buffer activating solution
activating buffer solution solution 0.5s 2s 2s 2s 4s 42 0.5s 2s 2s 2s 4s 42
0.5s 25 25 2s 45 42 0.5s 2s 2s 2s 4s 1 5 minutes break and addition of a
WeoWisasid 1o be analyzed 15 WO 2006/018197 PCT/EP200%/088886/02%60

Cycle 3: Washing non- activating non- washing break buffer activating
solution activating buffer solution solution 0.5s 12s 2s 2s 4s 42 0.5s 2s
252s4s 42 0.55 2s 2s2s4s 42 0.5s2s 2s 2s4s 1 5 minutes break 5
Cycle 4: Washing non- activating non- washing break buffer activating

R ﬁ : . S 5 s
T L L s AP B Svomw
Heggginby ot th8 8 HYe¥@mpound in another concentration or of another

compound, etc.

4. Sensor chip preparation

The chip comprises the NCX protein in all instances the protein sticks or is attached to
the chip. This may occur e.g. by hydrophobic, hydrophilic, ionic or covalent forces.

The sensor chip of such an assay consists e.g. of a basic body of boroficate glass that
carries gold structures. This device would be further covered by a mercaptane layer

and having one or several insulating layers.

In a preferred embodiment the borofloatee glass with gold structures was coated with a
mercaptane layer and a lipid film consisting of 60 weight units of ,2-Diphytanoyl-sn-
Glycero-3-Phosphocholin (AVANT! 850 356) and 1 weight unit of octadecylamine
(FLUKA) dissolved in 800 weight units n-decane (in detail: 150 yl PC (Stock 20 mg/mi
in‘hexane or CHCI; as distributed by AVANTI + 10 pl octadecylamine (5 mg/ml in
hexane) are evaporaie with nitfrogen, and taken up in 400 pl n-decane.). To achieve
this the sensor chip was incubaied with 30puL mercaptane for 15 min and then washed
with isopropancl (3x70uL) and vacuum dried. After several hours 2plL lipide + 30uL
DTT-buffer (2mM, 1,542mg DTT/50mL Puffer C) was pipetted on top of the sensor
chip and incubated for 20min. To create a functional sensor chip 10uL of the
membrane of interest + 120uL. DTT-Puffer was mixed and the ultrasonicated 2x10
units (0,5/30) with a 30s break on ice. The buffer is then removed from the sensor chip
and replaced by 30uL membrane coniaining buffer, which is pipetted up and down and
stored at least for 12 h at 4°C.

5. Solution Exchange Protocol

For the determination of its activity, the NCX protein was treated consecutively with a
washing, non-activating and activating solution and the electrical current was
measured when changing from charging to activating freatment. The replacement of
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10 6. Experiment Due to the protocol the NCX-containing membrane
fragments bound to the biosensors surface are exposed to a rapid Ca2+
concentration jump leading to a transient charging current (Fig. 3 a). It
wehwidh isioted again, that a particular preference for this ITCT/EP2005/008660
experimental outcome is an extra-vesicular Na+ reduction applied directly
before the experiment to the biosensog$o generate a sodium gradient.
The reason for the fast decay of the current is due to inactivation and/or
capacitive coupling of the transporter to the surface of the membrane
thérpgimenidativafetttias@vdnaryantaining)) argerithardé 000U with the
PCT/PP2005/008660 21 sandwich structure of the biosensaor and

chagiegcHe i ereucsd SRR chdi RATe g RIS CAIGING dRRHees @ Na™-

grigiecbsiats ﬂwiﬁaﬂe@h@&ﬁugmxwmexﬁhmr@aﬁeﬁam@énﬁem of the
Figure 3 A shows a t plcal ceIEaree electrophysiological NCX biosensor

SoldeQP GRS BRI BRI RS PHR) iHITBRr RNGX activiy.
susetnanetiiie preunisofutidiosanseraiubieried fornpideaseoreetRfipio its initial

mps, in the absence or presence of 10 pM inhibitor A in all solutions
%@nerated a NCX peak current of 300 pA or 20 pA respectively, showing
the specificity of the signal. The application of 10 pM of the 10 inhibitor

wIEHIRG R eEne o g NeKRRRl A0 R BT O

ose-re'spbnse curve IS shown'in

“actlﬁa)twe @Uﬁ@bf@@dﬂhﬂth‘éﬁﬁlﬁﬁﬂd@@ﬁﬁﬁnﬁ@tmm Ericénmbdidteses, 0.5 mM
cdERl mng %céw%&ﬂ%r (A0eniRIHe Fr SR RAdNPIRHON £20 BRI KT, 4 m

calculated to 0.8 0.22 M The Hill coefficient could be calculated to

MafoF) oansl %@é‘éﬂ:é?ﬂf&{dé rﬁM&*ﬁﬁﬁé/M@rﬁH 15toftheMiisitod 00 mM NaCl,
4 mtﬂkg@w M%mwtgr@mﬁwmaw@ma&@fﬁa%mmtﬁ@a@féh@ the system

S BIECOHLED A AR e A0 RIS B T SRy An
er@ﬂpltﬁaﬂmﬂ@‘dﬂmum&a I’*@Déﬂ:drldn}(erséﬂzmdﬁﬂd (GlasMhdsedremsorgyreloaded
wigONESRDANE R B RIS OLepYaSSAg NG U ORTARY RHIADIP G Rhrtacs of

Simildr ‘experimerita itions
3 mm diameter; lonGate Biosciences GmbH, Frankfurt/M., Germany). Ligquid transport

through the fluidic system, including the sensor flow cell, was achieved by applying air
pressure fo the buffer containers.

Measurements ware usually carried out at 200 mbar overpressure, resulting in a fiow
rate of about 300 ul s, For the determination of its activity, the membranes harboring
NCX protein were treated consecutively by an “washing,” “non-activating” and
*activating” solution. The replacement of the “washing” solution by the “non-activating”

solution induces a Na*-gradient across membranes harboring NCX protein.
Thereafter, replacement of the “non-activating” solution by *activaling” solution triggers
the NCX activity and thus the induced electrical current was measured when changing
from “non-activating” to “activating” treatment. Subsequently replacing solutions in
reverse order refurns the sensor chip into its initial state. By means of the control
software, a sequence was defined in which "washing” buffer flowed over the sensor
surface for 0.5 s, followed by "non-activating” buffer (2.0 s), “activating” buffer (2.0 s),
“non-activating” buffer (2.0 s), and "washing” buffer (2.0 s). During the whole
sequence, the current response was digitized (2000 samples s} and saved to data



Claims 1. An in vitro assay for determining the activity of NCX protein

wherein a cell free electrophysiological sensor chip comprising a NCX

protein is treated stepwise 5 consecutively by washing, non-activating

wardmaesting and then the current is measured when charit§ih R/ 008660

non-activating to activating treatment. 2. Assay as claimed in claim 1

wherein the cell free electrophysiologicg|l sensor chip is comprising at

least one of the NCX proteins of the following list: NCX1, 10 NCX2,

NCX3, NCX4, NCX5, NCX6, NCX7. 3. Assay as claimed in claim 2

fieWhegeigole @%&5&&%%95@%%@%@&%% O RRN 58 g - “mon-

proteln of mammalian origin, preferably from rat, mouse or uman
aciivading® AandaRcEvain kU (v ResaRctive N smwa@m@mxmai grade
or BEgisin. 5. Assay as claimed in claims 1 to 4 wherein the NCX protein is a

recombinant NCX protein or a native NCX protein. 20 6. Assay as

claimed in claims 1 to 5 wherein the cell free electrophysiological sensor
Thelipicnirgisstingesiccooshdobb thefllpatesglerssitatogandosigold structures.

25 7. Assay as claimed in claims 1 to 5 wherein the cell free

electrophysiological sensor chip is covered by a mercaptane layer and
Cyblm/ilng one or several msulatlng Iayers 8. Assay as clalmed in claims 1 to

T vaSITy oft h cc IULLIU[JIIy: SETIS
|s peqﬁform‘ gﬁﬁ/ awashlngésﬁo\{éﬂ 9. X?ssgy as claime g hJ'jpalms lkﬂ’(r)é P
buligierein a fipstwatingon re Eﬁééﬁfént is | petferified by reigting the
washing solgigfRy nonractivation soluligh# 10. Assay as claimed in

claims_1 td 9 wherein a_second rnnlm‘nmnnf is nnrfn med h\/ rpnlm ina the

0-%n-activafti%§ solution by2c§ct|vat|ng sdldfon. 11 As<é§§as clalmed

o.5ddaims 1tq 20 wherein a trd solution reglacement i$ 45 42
0.5s 2s 23 2s 4s 42
0.5s 28 2s 2s 4s 1

5 minutes break

Cycle 2:
washing non- activating non- washing break
buffer activating solution activating buffer

solution solution
0.5s 2s 2s 28 . 43 42
0.5s 2s 25 2s 4s 42
0.5s 2s 25 25 4s 42
0.5s 2s 2s 25 . 4s 1

5 minutes break and addition of a compound to be analyzed
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5 performed by replacing the activating solution by non-activating solution.
12. Assay as claimed in claims 1 to 11 wherein a fourth solution
replacement is performed by replacing the non-activating solution by
wipaahdrigssslution. 10 13. Assay for identifying of a compoun8dRaiP2005/008660
modulates the activity of a NCX protein wherein a] a cell free
electrophysiological sensor chip is proyjded that comprises NCX protein;
15 b] a washing solution, a non-activating solution and an activating
solution is provided; c] a washing solution, a non-activating solution and

Cy@B gctivating solution is provided which all of these three solutions
contain additionally a_chemical.compound-with.-the

s ical. p ame-concentration-

Waghipitthe thRQS-20 solutipRSIH el &€ RIectrophysRSHES sensOreRlip

bufferm a] is tregieatBigpwiseolcmippe cutivedy iyatireghing neffgtion,
non-activatiﬁrﬁ olution, activating solution, non-activating solution:and

washing so 10 ffom bj; e] a current issgétfg(r)r%ined when changing from
0.580n-activatiryg to activatrigs 25 solution 2s d]; f] a cell #Hee 42

cialeaneal can

electrophysiolegical-sensar-chip-fronrelkis-treated-stenwise—consectitvet
0.5 R e I o . g2~y
’ Yy washin Solutlon, nom-activating solution, activating SO|Ut|0n,

0.5son-activati®g solution dritbwashing sol@sion from c]; gpa current ig 42

. +

determinethyyhenreptacing the nun-dntb@iing by-activgtmyg 30 sotporTn
“1l; thereby|proving_the modulation of the activity of the NCX proteiri in case

the current from e] is of different strength as the current from g]. 24 14.

5 n‘ﬁ‘ﬁﬁ?é/s%?é:éﬂimed in claim 13 wherein the cell free electrophysiological
sensor chip is comprising at least one of the NCX proteins of the following
list: NCX1, NCX2, NCX3, NCX4, NCX5, NCX6, NCX7. 5 15. Assay as

Cyélaimed in claim 14 wherein the cell free electrophysiological sensor

Washing non- activating non- washing break
buffer activating solution activating buffer

| solution solution
0.5s 2s 2s 2s 4s 42
0.5s 2s 23 25 4s 42
0.5s 2s 2s 25 43 42
0.5s 2s 2s 2s 4s 1

5 minutes break and addition of the same compound in another concentration or of

another compound, efc.

6. Experiment

Due fo the protocol the NCX-containing membrane fragments bound to the biosensors
surface are exposed to a rapid Ca®” concentration jump leading to a transient charging
current (Fig. 3 a). It should be noted again, that a particular preference for this
experimental outcome is an extra-vesicular Na* reduction applied directly before the
experiment to the biosensor fo generate a sodium gradient. The reason for the fast
decay of the current is due to inactivation and/or capacitive coupling of the fransporter
to the surface of the membrane fragments. In effect, a stationary current charges the
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chip is comprising NCX protein of mammalian origin as e.g. from rat,
mouse or human. 16. Assay as claimed in claim 15 wherein the NCX
protein is human NCX1 protein. 10 17. Assay as claimed in claims 13 to
wWiB(phel8idthe cell free electrophysiological sensor chip coMErEEIYTREcH
protein that was produced by means of recombinant biological material.
15 18. Assay as claimed in claims 13 t§;17 wherein the cell free
electrophysiological sensor chip consists of a basic body of
borofloate-glass that carries gold structures. 19. Assay as claimed in

sacthiich $8uotiRwhereibideersslt ing elentfophysiolgical a3 RRMGEHIGRIR that
is covered by a rcaptane, | r and having ong qr several insulating .
Al g s e B i T T S Larop 2

caphfif@omprising NCX protein; 25 b] a washing solution; c] a non-activating
solution; d] an activating solution. 21. Kit of parts as claimed in claim 20
wherein the cell free electrophysiological 30 sensor chip is comprising at

Figuesedn esrReNmicprettinies e feieeifonbsiR)apicaNESH bioexmanexarding
befdfeX iy GrE MaP{Frd ks O ARESS HIRIMedR SedBiflinhibitor, A

wherein the NCX protein is of mammalian _origin as e.g. from rat, mouse

biogERBASHPEF19S IR BRIHGALIRERMRLAN IR bothhabspnerauemksence of 10
ulpirstitiings AumshshiGidnsppeininad. KiOKnsstkas alaimerbinockzines 20 3

23 wherein the cell free 5 electrophysiologi ensor.chip co is
RS SR SIS S R Pl T of re

inhifdtogiesl et @rial d2Bradr b imtsNG Xispmeat dsigaihst 20 1 24vEhe it = 5)
Th&hFeQSHnge %ose—response curve is shown in Figure 3 B. ICsp values (n = 5) were
recorded with application of the inhibitors’ concentrations of 0.01, 0,1, 1, 5, and 10 uM.
The value for 50 % inhibition can be calculated io 0.86 UM + 0.22 uiM. The Hill
coefficient could be calculated to 0.7 = 0.03. Subsequent experiments in the absence
of the inhibitor resulied in NCX peak currents with up to 100 % of the amplitude of the
initial signal, proving the inhibitors’ reversibiiity.

In control experiments the current couid be diminished by reduction of the applied Ca**
jump and by application of the unspecific NCX1 blocker of Ni** (5 mM). Furthermore,
membranes of cells not expressing NCX1 did not yield currents under similar

experimental conditions.
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electrophysiological sensor chip consists of a basic body of
borofloate-glass 10 that carries gold structures. 26. Kit of parts as claimed
in claims 20 to 25 wherein the cell fréé electrophysiological sensor chip is
covered by a mercaptane layer and harboring one or several insulating
Claim@vers. 15 27. Kit of parts as claimed in claims 18 to 24 wherein the
washing solution comprises 30 15 mM HEPES/NMG pH 7.4 1.0; 40 20
mM KCI; 100 50 mM NaCl; 2 mM MgCI2. 20 28. Kit of parts as claimed

T AR LA MR R o oo
prifrstERpEEHEDinall aRRS aBCldiRGOTNRFSINGhe AiStikapirdaiolisibeatsd stepwise
COSARERE Ay 13 MNLKRE %M%Hﬂr@%ﬂdoa&ﬂ%tﬁg T eln & current is

mM MgClI2, 0:5 0.25 mM™CacCl2. 30. Manufacturing of & Kit of parts as
dRRASHRAENMSIR SoaioiDfissrena-seliYas elechepiajisiolbgiatingshsor
chip is manufactured, the NCX protein is 30 manufactured, the
manufactured NCX protein is fixed onto the surface of the cell free

2. dhesryphysiasaraAlBeHasn chivhatmis vy asifien Restinahisiniegical sensor
r&ﬂ@@%@ﬁﬂ%ﬂ%qg@ﬂé%@%%ﬁ%@%é@g%. @F@&%‘?ﬁjl‘éwing list: NCX1,

manufactured and’the cell free electrophysiological sensor chip
AsNENCNprte NCe WEahEh Solution, the non-activating
solution and the activating solution are combined to a kit unit. 31. Use of
a kit of parts as claimed in claims 20 to 30 for identifying of a 5 compound

S thesmbamicdaiestiivieimaAnhepindine s2lfseeopieritenusieiegical sensor
WO NG PERIRINT 2t Omouse

A RDHIRER SN0 %@%{Wi&?ﬁ@rﬁi
33. r,16\ssay for determining the activity of NCX pro
or human.

ein ' wherein a cell free

4.  Assay as claimed in claim 3 wherein the NCX protein is human NCX1 protein.

5. Assay as claimed in claims 1 to 4 wherein the NCX protein is a recombinant

NCX protein or a native NCX protein.

6. Assay as claimed in claims 1 to 5 wherein the cell free electrophysiological

sensor chip contains a basic body of borofloate-glass that carries gold

sfructures.

7. Assay as claimed in claims 1 to 5 wherein the cell free electrophysiological

sensor chip is covered by a mercaptane layer and having one or severa!

insulating layers.

8. Assay as claimed in claims 1 fo 7 wherein the washing of the cell free

electrophysiological sensor chip is performed by a washing solution.

9. Assay as claimed in claims 1 to 8 wherein a first solution replacement is

performed by replacing the washing solution by non-activation solution.
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10.

11.

12.

13.

electrophysiological sensor chip comprising adsorbed NCX protein
containing membranes is exposed to a rapid change in the concentration
of at least one NCX substrate. 15 343 Assay as claimed in claim 33
wherein the NCX substrate is Ca2+ or Na+. WO 2006/018197

TIEP2A0%0R8GH0 PEAY 2004 0050, REQENCELISEING G Rer 1

Ave Pharma Deutschlan bH <1 rocess for iden

desftsuineads iy raniacikgnga ereagiivediag oty m b detivadiigiseiution.
exchange transporter <130>' DEAV 2004/0052 <160> 1 . <170> Patentln
version 3.2 <210> 1 <211> 25773 <212> DNA <213> Homo sapiens

LTTY 198a0etRRY djtadaitty d gegdfgyhetaiataatititgcaplutigrmgapiagement is
&b Hs9RaatY E}PEH YRaaRAERHUBRRIGR %@?Q@R/&EF@‘ %%Q
gaaagcacgt aaaatgtt cccgegegt tggcacaact att acaatg cggcc agtt

ctttcgtgca cattttacaa agggcgcegca accgtgttga taaatgttac gccggctcaa 240

%%@ﬁ?%t claptel9ah AtitRas acacriiae AeGcs 98I HareiaT !?’@pg%ement is

tattttcfaa gattagacta tacaaaattt tgtggaaacg ccgggctcaa caaacgcatg 3
qReHeEned Bxganpanodie astyaatiyaiicsseddionhrcsashing qalten.
420 cactgatcgc ttcttctaca cacctggcegt cttgtctatc atatgttttt gggatcataa 480
ggagcaataa tcgatttaac caacacgtct aaatattatg atggtgtgca ttttttgcgg 540
cg afeageentiitngtator aerimpairdathalc caedulfiaaativaagityibo®f a NCX
coigh datacaaaaa aattcaagta cctggccaga ctttgccgec tgaaagcata 660
cgcccggaca atatgttttt ttaagttcat ggaccggtct gaaacggcgg actttcgtat 720

aj a cell free electrophysiological sensor chip is provided that comprises
NCX protein;

b] a washing solution, a non-activating solution and an activating solution
is provided;

c] a washing solution, a non-activating solution and an activating solution

is provided which all of these three solutions contain additionally a
chemical compound with the same concentration in all of the three
solutions;

d] a cell free electrophysiological sensor chip from a] is treated stepwise
consecutively by washing solution, non-activating solution, activating
solution, non-activating solution and washing solution from b};

e} a current is determined when changing from non-activating to activating
solution in dJ;

f] a cell free electrophysiological sensor chip from €] is treated stepwise
consecutively by washing solution, non-activating solution, activating
solution, non-activating solution and washing solution from cj;

gl a current is determined when replacing the non-activating by activating

solution in f};

thereby proving the modulation of the activity of the NCX protein in case the

current from e} is of different strength as the current from gJ.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

gttcaagaat ttattgacac ggtaaaagaa tttacagaaa agtgtcccgg catgttggtg 780
caagttccta aataactgtg ccattttctt aaatgtcttt tcacagggec gtacaaccac 840

ggcgtgcact gcacacacgg tattaatcge attggttaca tggtgtgeag atatttaatg 900
ccgcacgtga cgtgtgtgec ataattageg tggccaatgt accacacgtc tataaattac 960

%§§§9C§g%mgﬁ%%ﬁ99§ﬂgﬁ§@ﬁ%@%ﬁEtﬁ%%aé%%ﬂ%ﬁﬁ?é’i%‘é?&a! sensor
1020 gtgtgggacc cataacgcgg cgtccttcgg tatctatcta agctttttcg gtctccagtg

158D I8 &2RfsIAG At easiehegpl iy BiGrataata Bamidbaratieydagdist: NCX1,
INAX Atthpesttt elgiitiaatgoeaaiciraalpaiipaa ttaattataa taaacgtaag 1200

tttaaaaaat actttatcct attttcaaat tgttgcgctt cttccagcga accaaaacta 1260
aaattgttta tgaaatagga taaaagttta acaacgcgaa gaaggtcgct tggttttgat 1320
[aGHegCHOskePREtR A HISIR00E OMEATIHHOtIIIRERALRIRARINGSI B8R al sensor

acgaagcgaa cgaggcaaat cgaacatcgg ctagtcaccg caacaaggtt agctgccatc

1P SRR RRIOINESI0YEIYN pTACDANBIDREBDADEGVTOM rat, mouse or
A04-3052.txt gattaggccg gatattctcc accacaatgt tggcaacgtt gatgttacgt

ttattctttt 1500 ctaatccggc ctataagagg tggtgttaca accgttgcaa ctacaatgca
aatacgaaaa 1560 ggttttccac gtacgtcttt tggccggtaa tagccgtaaa cgtagtgccg
RgsagHERBIABIGRAEARANNE GHELAIIRA RCERGFAERISIUGREN NCX 1 protein.
gcatcacggc agcgcgcagt 1680 cgcacaacac cggatgtttg cgcttgtccg

cggggtattg aaccgcgcga tccgacaaat 1740 gcgtgttgtg gcctacaaac -
JRYaRLABsIARGsaainmiEg COr as RDAHBFEM 1B arae@eliéctrophysiological
ggcaactaaa tcggtgacct gcacgtcttt tttctgcatt atttcgactt 1860 ggt gtgaaa
PR %wégég&fgéaa%%f&gaca@s HRS G480 bY means of

testigpaiaaitierusRRgcRagiahacatgcygtt tagatcagte atgacgcgeg 1980
agaaaacgta ccaaaggacc ttcggccaca tgtacgccaa atctagtcag tactgcgege

2040 tgacctgcaa atctttggcc tcgatctgct tgtccttgat ggcaacgatg cgttcaataa

ALKh\aatoeRIGTERIRBRAGED TR BRURGIRRE RO SRACISI RO Bt rophysiological
caagttatt 2160 actcttgttf tttaacaagt tcctcg%ttt tttgcgecac caccg%t C

' 50 RSk aﬂab%?é?tgtlﬂ%yaﬁ SpreiRatesgiassy carries gold

giggenaaeg tcgcgcaaac 2280 tgtgctcggt gaatgtcgca atcagcttag
tcaccaactg tttgctctcc tccteeegtt 2340

Assay as claimed in claims 13 to 18 wherein the cell free electrophysiological
sensor chip is covered by a mercaptane layer and having one or several

insulating layers.

Kit of parts comprising

aj a cell free electrophysiological sensor chip comprising NCX protein;
b] a washing solution;

c] a non-activating solution;

dj an activating solution.

Kit of parts as claimed in claim 20 wherein the cell free electrophysiological
sensor chip is comprising at least one of the NCX proteins of the following list:
NCX1, NCX2, NCX3, NCX4, NCX5, NCX6, NCX7.

Kit of parts as claimed in claim 21 wherein the NCX protein is of mammaiian

origin as e.g. from rat, mouse or human.
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23.

24,

25.

26.

27.

28.

29.

30.

acacgagcca cttacagcgt tagtcgaatc agtggttgac aaacgagagg aggagggcaa

2400 gtttgatcgc gggatcgtac ttgccggtge agagcacttg aggaattact tcttctaaaa

2460 caaactagcg ccctagcatg aacggccacg tctcgtgaac tccttaatga agaagatttt
2520 gccattcttg.taattctatg gcgtaaggca atttggactt cataatcagc tgaatcacgc

0BG 9aR0H8 GARAIM AT LHFZICOHIAARACHBAR GIAASIEM AEHANIGI NCX 1
2640 cggatttagt aatgagcact gtatgcggct gcaaatacag cgggtcgccc cttttcacga
ﬁé’(ﬁe'ﬁ’cctaaatca ttactcgtga catacgccga cgtttatgtc gcccagcggg gaaaagtgct
2760 cgctgttaga ggtagggccc ccattttgga tggtctgctc aaataacgat ttgtatttat

2820 gcgacaatct ccatcccggg ggtaaaacct accagacggagatttattgcta
Bl atdhaP2HBs PR gtclaigy adbacBitasychthtdic daackbiieiftatirigell free

tiataegapth R0y ReR 0GRS lagsatIrmpAsaRAHA TR CRIGKa3PGIE9%hat was
aatcgctgca 3000 ccttggccac gagégg acc tgttggégkgc gctctagcac

FEREHESH P RERERPRHIPBY jResteRegipEehaccageg

cgagatcgtg catggcgtcc aacttgcata 3120 cttctccaaa tttaaattct ccattttgaa
égpga ccat tttgatacac gtgtgtcgat 3180 gaagaggttt aaatttaaga ggttaaaatt

Bt gPPESackRg g VaER adRta T tittfadRabrattiftfitiRadfeaase!l free

chreaedichyalomiginar sataailanip 20 REACHI hasId A ERP B ABRESHte-glass
gaggaata acaccattcg ttattaattt 3360 tatgggggaa catgcgccgc tacaacactc

RGeS JRRIEGE Wt ggtete 3420 ataccecctt gtacgeggeg atgttgtgag
cagcaatact tgcgtctgcc gcggccagag 3480 Seite 2 WO 2006/018197
PCT/PP2005/008660 DEAYV 2004-0052.txt ggcgcaageg getaaaacgt
dﬁéc gtpegécg%ﬁg&\aé@@ﬁ!tcé'&a&%&a%aagt% cyegftdge the cell free

agatitiophraokanesnagligegceniplanasgiersg Itgic300@réapagidiayer and
tttggatat taacg aatt atcttattta ataaatagtt 3660 atgtcaaaac
t

t ttttt
AR %35%3%3?%%&&%}3&%% tatttatcaa 3720 atgacgccta

caactccccg cccgegttga ctcgetgeac ctcgagcagt tegttgacge 3780 tactgcggat

a C.gggcgcaact gagcgacgtg gagctcgtca agcaactgcg 3840 i
gggc%ggg&% %gqgm%t a@@%‘ﬁﬁté%té@a@éa(‘!@&%’&j@c%ﬁg&3555}9 solution
IWApdeey 3809 dd cat HEME SYRAYGIeHE TeReCAOCta OIgHOIRRY KC:
ARILHRGRPRIC 4 + 2 mM MgCl,.

Kit of parts as claimed in claims 20 to 26 wherein the non-activating solution
comprises 30 £ 15 mM HEPES/NMG pH 7.4 + 1.0; 140 = 70 mM KCI,
4 + 2 mM MgCls.

Kit of parts as claimed in claims 18 to 26 wherein the activating solution
comprises 30 + 15 mM HEPES/NMG pH 7.4 + 1.0,
140 £ 70 mM KCI, 4 + 2 mM MgClz, 0.5 £ 0.25 mM CaCl,.

Manufacturing of a kit of parts as claimed in claims 20 to 29 wherein a cell free
electrophysiological sensor chip is manufactured, the NCX protein is
manufactured, the manufactured NCX protein is fixed onto the surface of the
cell free electrophysiological sensor chip, a washing solution is manufactured,
a non-activating solution is manufactured, an activating solution is
manufactured and the cell free electrophysiological sensor chip comprising

NCX protein, the washing
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31.

32.

33.

34,

cgacgcacaa gtatctgtac accgaatgat cgtcgggcga aggcacgtcg gcctccaagt

4020 gctgcegtgtt catagacatg tggcttacta gcagcccgct tccgtgcagc cggaggttca

4080 ggcaatattg gcaaattcga aaatatgréic agttgggttg tttgcgcata tctatcgtgg

4140 ccgttataac cgtttaagct tttatatatg tcaacccaac aaacgcgtat agatagcacc

B0t 6alas ¢ DRaaIaHag BelitsHiborAiacA3e6 LARRAEBRAISFAHECE¥mbined

4260 gcaacccgta catgcaggct tgcaactaaa cgtacgttcg gctitaattt agtaacgcta

A8 KLHftgaat aaaacgttgt acatcctege ttttaatcat geegtegatt aaatcgegea

4380 atcacgctaa ttttgcaaca tgtaggagcg aaaattagta cggcagctaa tttagcgcgt

4440 atc%ac%}taa gtgatcaaag tgtggaataa tgttttcttt itattcccga tcaa
t g9

cgca
B RlgercHbPtA B RhGRERSH dBasl2igitas Bat@agloieica ﬁ@gbﬁ@?g of a

4fiapooaadiasit ieeemaadtaeassainHfan g P eatifaatgc aactttatcc

4620 cgcgcataaa attgtttgat cggtagaaca ttcaatcaaa gtaaattacg ttgaaatagg

4680 aataatatat tatgtatcgc acgtcaagaa ttaacaatgc gcccgttgtc gcatctcaac

4748 dtadtriatf piatslagcedpaagiaticRIHAIR00 6 TIDESABRELERIRGIY S activity

48 a%gctat a tagagatcaa ataaagcgcg aattaaatag cttgcgacgc
& Fé%c 0 tgctgatact atctctagtt tatttcgcgc ttaatttatc gaacgctgeg

ttgcacgtgc 4920 atctgtgcac gegttccgge acgagctttg attgtaataa gtttttacga

gcgatgaca 4980 tagacacgtg cgcaaggccg tgctcgaaac taacattatt
Bl 1AL EEP gty taé’té%feéadar gfgicgulezein a cell free

aaagﬁapmﬁg@gt@@mw@amgg@&ﬁgﬂsgﬁmo Earotigfotein containing
tagt t tttcttgacq gctgatgttt taatggctca 51,60, atgtcggtga cattaaaact

R Al B e Griay R BT ORRRE I P00 e teber Ghb st one
thiEll ¢ gulasgigitagctgg caatcagctt agtcctggeg 5280 tggtgcgaga

agccgcgaag tatggcgaat gcatcgtata acgtgtggag tccgcetcatt 5340 accacgctct
tcggcgcttc ataccgctta cgtagcatat tgcacacctc aggcgagtaa 5400 agagcgtcat
OliasAras BRAARHARIAHIEMINALEHIARANERIGHAAAA (ICEgRagiAN+
caaatcigtt ctttcgatgt ataaattaac tagggctact aaaataacta 5520 Seite 3 WO
2006/018197 PCT/EP2005/008660 DEAYV 2004-0052.txt aaattgaccc
taactccata cacggtattc tacaatggcg gggttttggt caaaatttcc 5580




tttaactggg attgaggtat gtgccataag atgttaccgc cccaaaacca gttttaaagg 5640
ggactgcgat tgtacatgct gttaacggct ccgcccacta ttaatgaaat taaaaattcc 5700
cctgacgcta acatgtacga caattgccga ggcgggatat aattacttta attttaaagg 5760
wihtitaa s acgcagcaa gagaaacatt tgtatgaaag aatgcgtaga apgaaRgaa@issso
5820 ttaaaatttt ttgcgtcgtt ctctttgtaa acatactttc ttacgcatct tcctttcttt 5880
aatgicgicg acatgctgaa cagcaty o g@@ﬁ?— cftataaa aaaaatattg 5940
ttacagcagc tgtacgactt g%Fg%‘?c{qaa ttatacggag gcacatattt tttttataac 6000
<110aachatiige szigaaadesis sghdecgc§uiygeggtatgt acaggaagag gtttatacta
<1208069. Jtgctagart felHg R AcatgNCIPILHRsEAIRC dgtGRIica caaAtatgat
6126hzactgitateai ttg caf acgodifti¢gtd cgenaagtytg smaasugatgtittaataaag
<130918&A@%§§}56§§cgtttgca ccaaagcaca cggttcacac ttttggctac aaattagttc
6240 gctctgacgc atttctacaa ccacgactcc aagtgtgtgg gtgaagtcat gcatctttta
<160830b . cgagactgcg taaagatgtt ggtgctgagg ttcacacacc cacttcagta cgtagaaaat
<17093 66} Ricasalacs aegatgigta taaaccacca aactgccaaa aaatgaaaac
51 Otgtcgacaag 6420 tagtttaggg ttctacacat atttggtggt ttgacggttt tttacttttg
:leécag@tggtc 6480 ctctgtccgt ttgctggcaa ctgcaagggt ctcaatccta tttgtaatta
<212ttgadtaata 6540 gagacaggca aacgaccgtt gacgttccca gagttaggat
<2133 P2 5P B MPattat 6600 aaacaattat aaatgctaaa titgtttttt attaacgata
caaaccaaac gcaacaagaa 6660 tttgttaata tttacgattt aaacaaaaaa taattgctat

<49%0udaity catlg CLS720. catlaogl alaidplo ggeoncs sgleglple. oo

atcgctgagg taatafttaa 6780 gtaaacatca taatagatat taacttttgc gcatcaatat

T CORATEEACHSE HHAMHA Y. BE CHHHC AR ACIF RAR PR B SCAAtat 120

gaaaetit@itiicacatanac 6200 aglabang dactaagt gleaatinaaqgetgitata 180
ttaaaataga? agt ;[:aattt 696[:0 CtaC%agggc%t g%%%tc%%cé[ atgttggatgtt ggttc{g%tctg gtcattt{%

Ctu’t%%%gg%aaa aic agag%a? cagca&agga agaagcgtaa gggaagggaaa

atacaagtasactip Bygaytato 708G aaateacibig HalgregiRatt adita g ertatc 300

ratHAROAQLR RAIHIAt £14Q JHaatialgt sonldalagsalraglalalaGRRARIRT 360
catatctcat ttaaaaaaca 7200 tgtcataaat atatatgtct tttttaatgg ggtgtatagt

9tUasERgEHRGe AT I VOB CEAHARTAIaAR EFA3 AR et tatca® 0
cacigoogracaegriaicaanaagctagog tgtaatitac acagtgateritttctggtagtéetiagga 480

guadtHONOG dagtala 1380, cgter

aaatattatg atggtgtgca ttttttgegg 540
cctcgttatt agctaaattg gttgtgecaga tttataatac Ttaccacacgt aaaaaacgcc 600
gcgggoetgt tatacaaaaa aattcaagta cctggocaga ;tttgécgcc tgaaagcéta 660
cgcccggaca atatgttitt ttaagttcat ggaccggict gaaacggcgg actttcgrat 720
gttcaagaat ttattgacac ggtaaaagaa trttacagaaa agtgtcccgg catgttggtg 780
caagttctta aataactgtg ccattttctt aaatgtcttt tcacagggec gtacaaccac 840
ggcgtgeact gcacacacgy tattaatcge accggtiaca tggtgtgcag atatttaatg 900
ccgcacgtga cgtgtgtgec ataattageg tggecaatgt accacacgtc tataaattac 960
cacaccctog grtattgegec geaggaagec atagatagat tcgaaaaage cagaggtcac | 1020
gtgtgggacc cataacgcgg cgtccttcgg tatctatcta agettitteg gtetccagtg 1080
aaaattgaaa gacaaaatta cgtrtcaagat ttattaattt aattaatatt atttgcattc 1140
ttttaacttt ctgttttaat gcaagttcta aataattaas ttaattataa taaacgtaag 1200
tttaacaaat actttatcet atrtttcadat tgttgecgett cttccagega accaaaacta 1260
asattgttta tgaaatagga taaaagrtta acaacgcgaa gaaggteget tggrittgat 1320
tgettegett gotecgttta gottgtagec gatcagtggc grtgttccaa tcgacggtag 1380
acgaagcpaa cgaggcaaat tgaacategg ctagtcaccg caacaaggtt agctgecatc 1440
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acattaaatg ttgtcacgat aaaagaccat caagaagcct cacacaacga aattaataat

7440 aatttatata atcaatgaat ttgggatcgt cggttttgta caatatgttg ccggcatagt

7500 ttaaatatat tagttactta aaccctagca gccaaaacat gttatacaac ggccgtatca
WIbBO68E81874 WO 2006/018197 PCT/EP2005/008660 DEAVCT/EP2005/008660

2004-0052.txt acgcagcttc ttctagttca attacaccat tttttagcag caccggatta

g?ggtgétggaaegg 7 %Qt{gfee&cqe@&ﬁeﬁ%%ﬁfdéﬁééa@ew&g&%e@ft 1500

680 ccaaaatgtt gtacgaaccg ttaaacaaaa acagttcacc fcccttttc
CHEACREGC 7T G IR CAE Ry §C FEtRIRR tgiCsagtgGaggdaega 1560
gtpigaiaaca Eﬁé%teﬁg&gag@e@ﬂﬂiﬁgf@ﬁ@m&&ta@wijgw@@@@ﬁﬁgc 1620
acaaactaat 7 acgctcgtc aacaaacaac aattttatt gtcggtaaca ttactctgcg
S A e R R e Ay oo
Cirataaet FO8OCIabtgtitgaideatichgadeafitatdaaRecutgackh tagtacatstt 1740
1800

sefeRiiia SO0 SalRacqriglgrRRRR ARadatt {gGlgHlic lageagitic
tgtaataaaa 8100 ctattggtag agcgtttatt tattcataaa atgacaaaag cattgtcaaa
. caRafrtit B 86> AEEA At AR AR C L g B A CE B G I AL L tEHYGEG ey 1860
aateengggia @220aittgy edati-tatempg cok gadgagiatgagaga gty ghagecagegcc 1920
t cat t taagtc tttcacccac
A9Q0GECR %8%2“%%%0%@&% %«%ﬁ&% ?&‘i‘ %ggt%%ﬁt{%%gc g% caeq | 1980

cttttcaatg 8340 ggggaagatc tglacgcc gcta

agmﬁtm%&e&%ﬁﬁﬁ?%%m&@ﬁ%@%@t%ﬁ%@g@glémwﬂ_é 2040
rgeatatggac S460t saiotaatgreigrtiadagt egara ke 1dgeestegdcaataa 2100
agaataaaa tacacctga8520 %tacattaac a%tbhvtvs shvd hva%ac 516
a&g%%%%%%‘aa 36555049 SRSy BT 1U0 TR A [oF- b= LE: e 0
agtigtancly witepttitgetticttuHsttigace 88406 cactauatgercctagtataat tg 2220
tigReatthim gontoetgsy vekaaaagag Hoalitae 87 %gEQQ&Q%gEl?gcgcaaac 2280

accccaagac ccttcttttg gggacaaaat tgcctticcc cactaaaacg 8760 “ggtaaaccct

RIS JFALGHEREC AR ACPBIRGRAIS GEKASEESE S820°ta8igtgtal 340

adigigaren tggtaacaigittedgamgicicigica tegoatateg §dQgalgocgeniaa 2400
AN A e M B
€9Q0Tragcy cocragraty aacggecacyg totogtgaac tcecttaatga agaagatttt 2520
goccattettg taattctatg gegtaaggea attrggactt cataatcage tgaatcacge 2580
cggtaagaac attaagatac cgcattccgt taaacctgaa gtattagtcg acttagigcg 2640
cggatttagt aatgagcact gratgcgget gcaaatacag cgggregece cttttcacga 2700
gcotaaatca ttactogtga catacgecga cgttitatotc goccagoggy gaaaagtgct 2760
cgctgttaga ggtagggecc ccatrtigga tggtctgctc aaataacgat rtgtatttat 2820
gcgacaatcr ccatcccygy ggtaaaacct accagacgag tttattgcta aacataaata 2880
tgtctacatg aacacgtata gottratcac aaactgtata ttttaaactg ttagcgacgt 2940
acagatgtac ttgtgcatat cgamatagtg tttgacatat aaaarttgac aatcgcetgca 3000
cottggecac gaaccggace tgttggtege gotctageac gtaccgeagy ttgaacgtat 3060
ggaaccggtg cttggectyg acaaccageg cgagatcgty catggegtce aacttgeata 3120
cttctccaaa tttaaattct ccaattitaa cgcgagocat titgatacac gtgtgtcgat 3180
gaagaggttt aaatrtaaga ggttaaaatt gogctcggta aaactatgtg cacacagcta 3240
trtgcaacaa ctattgtttt ttaacgcaaa ctagacttat tgtggtaage aataattana 3300
aracgttgltt gataacaaaa aatigcgttt gatttgaata acaccattcg trattaattt 3360
tatogoggaa catycgoogo tacaacactc grtogttatga acgcagacgg cgeocggrotce 3420
ataccccctt gtacgeggog atgrtgtgag cagcaatact tgegtotgoc goggecagag 3480
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taaccataaa actagccaag tacaggagat atcttcagta gtgtagagtt ctttttcttt 9060
attggtattt bdrmssvtsk tkgaaaccca atggagagac caccaagaca actgtgagga
9120 tctggaatga aacagtttct aactttgggt tacctctgtg gtggttctgt tgacactcct
WL BO6/AGHEETttact ttgtcaaaga ttbkngttkt tvrwntvsnc ctgaccttgaPtgyEeeegg)opsece
9240 atcttctgct cctgagattc tcctttcagt aattgaagtg gactggaact accgggaccc
9300 tagaagacga ggactctaagsaggaeagivesttaacttcab tmagssasvv
gacoCHgRIyGCAR DU Lag B HA g CafRAGaSs  egificelagC B caegfiggtay 3540

cegegdfagiosigecagascasialdet tiageidaguiccieig@agceadggiedtc 3600
gEtagcacc cttcacgac bcghntalgg%% 9480ts£\@%aaatt caat%ggi}%% atcattagtg% 0

t
tacagﬁgé Y@tgﬁﬁ%ﬁbt@%&%%@@éa AP HgaldiaGtas ghaticaay thgtaataie
at gt cgigagacHca Sict bt OUAC et gorte=3608: Seite8 WO 20061018187 3720

atgachSeFAEP2QQ2(008660. L yaZQ%QQgi%-&xrc&ng&m eYVysdiE 3780

gaagattaag catttgcgtg tcttctttgt gacagcagcc 9660 tggagcatct ttgcctacac
LaCtOERBIAaRERANEEE CIRISE AR IRAERIBLACHROS FOP G dRTiagtrcy 3840

cmcc@mt $ t@tgggdatskthtth:ega;witgygctgmgt?gtaﬁ?jaﬁgﬁg@@cgas%ggateg:ctgs900
a C aa adCCg adatgiaata aagacagaca
gaagqighedd TACRICERg tacatmole et Catey ovadecati Hontedac - 39
cgacgiBtiReceaAtIFHgt Jtetgy g RIicggacay fagartciatteragaag 99620
gctgc?@g@@%%%@&%aeae@&gé@gmaee%%g&g&g%e&w%adrﬁeso
0020 ctgttttaca agtatgtcta caagaggtat cgagctggca aggagagggg
00caz5 AR BEARTOOED GALALEHG (WATAALEY ditoh O oA a Wil
ccgrretaciaatgbri0ddy yhywykryrg gkrgmtgaac stgmaggage egggopaict 4200
coueafiRa0NIN ARaNnaR A0RNY. dpacdgdage IS ARG dlec0dlags

attctgac fttaacttta 70260 cctgcccttt caccabhgdr ssktmdgkvv Caattctcat
graatghybh LA B SR ITe B RAY CREGTY Ei68 AfdtH at§ AR RiFgaBttaag da
tagtdedaciitan Agpaiolagea1038Q AcdRgRreaR JRCHEEROa tagiotegEca 4380
bnshvndgav vdrdccaaga tgat aa%aa 10440 Ef%ctagtgcc%a%tqc%atc%[ cttag 4440
atcac@&ﬁ?:?gﬁég@tﬁ%%%ﬁazgﬁa IR REP AL R “HI58D " Gatccgtt e ticcgatt
atcgagtaagagttgattgaadtoy togbadar roarkkkgtatdt@560c aragateaagoca 4500
ragct2agia929ca, gitaatagan fagetaact accaoiceh AARIGAGOE 1P g 4560

gcgcgtattt taacaaacta gocatcttgt aagttagttt catttaatgc aacttiatecc 4620
cgcgcataaa attgtttgat cggtagaaca ttcaatcaaa gtaaattacy ttgaaatagg 4680
aataatatat tatgtatcgc acgtcaagaa ttaacaatgc goocgrigic gcoatctcaac 4740
ttattatata atacatagcg tgeagtitctt aattgttacg cgggcaacag cgtagagitg 4800
acgactatga tagagatcaa ataaagcgcg aattaaatag cttgogacgc aacgtgcacg 4860
tgctgatact atcictagtl tatttcgcge ttaattiatc gaacgctgcg ttgcacgtgc 4920
atctgtgrac gogticcgge acgagettto attgtaataa gtttttacga agcegatgaca 4980
tagacacgtg cgcaaggccg tgctcgaaac taacattatt caaaaatgcet tcgctactgt 5040
tgaccceogt agtgacaacg atcacgccca aaagaactgc cgactacaaa attaccgagt 5100
actgggggca tcactgttgc tagtgcgggt tttettgacg getgatgttt taatggetca 5160
atgtcggtga cgttaaaatt attaagcecat ccaatcgacce gttagtogaz tcaggaccgc 5220
tacagccact gesatttiga taattoggta ggttageigg caatcagoett agtcctggeg 5280
tggtgcgaga agccgcgaag tatggcgaat geatcgtata acgtgtggag tocgotcatt 5340
accacgetct teggogotte ataccgotta cgtageatat tgcacacctc aggcgagtaa 5400
agagcgrtcat gtttagécaa gaaagctaca tatttaattg atcccgatga trttattgat 5460

tctcgoagta caaatctgtt ctitcgatgt ataaattaac tagggetact aaaataacta 5520
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ggtctatttc tttatctcgt taattatctt aatcgattga tggttcagga ttcagtbhdk 10680
anyvsgcagc aaaaaagtag agcattttat cgcattcaag ctactcgcct catgactgga

10740 gctggcgtcg ttttttcatc tcgtaaaata gcgtaagttc gatgagcgga gtactgacct
WO0B0g0 38t cbksra yratrmtgag caacatttta aagaggcatg cagctiaedd2005/008660
agcaaggaag 10860 gctgtcagca tgcacgaggt gttgtaaaat ttctccgtac

tcgactggt tcgtt
caaykgikiieds

ccttc 10920 cgaﬁﬂ&g

gty AAghadAt

o-achiglt
10980 48

tea bnkrhaadar

BEiditag tagattit c©

5580

trtdtgaRgRayggasaiagitgtyactisgaigaciitag:l t04dhdgggacaata Aitagasgg4o

gga%g%gg“?g%&k%@&@m&@ﬂ’é%%% ag?%f

taccatt atccgcagag gtgg

CCrHFAatGo BER T bR CTe THCC AT S8 BEHEGV AR AT 22O F gritfddternadg
aatCacigioti glgagtisa gagtagaggarpoelcagsasaalueianat 14280 sclaactaptio
cta a(giit%aatca}thc%acca%ct aagt cltgtetect acc?t tcgt

r gfanaggsaﬁanaa% Fact &%tgtt%

tag acat
aagg aac

aatgjagggacaictagagiactize asdgatticettgemadtac#asiitggaadd4tttg

rra CRARAIIo GlEeGitta0 eyt odtkraglgg gtatcataga toatgatale 1152

tttgaggagg atgaaaatit ccttgtgcat ctcagtcacc catagtatct actactatag 1158

acagac

9&8&%%%%g?%a%%%ﬁ%tgtgg&oo

it

ctcttgacac catgacaccg

5760

ttac;accca 11340 E]((E;actbtntvv

gERtg 1 1465  HrghtaccedEO

5940

6000
0

22 CHIACRERIBRARAA A G HRCHEG PO RERVY U P ERAYATSE S a8 i AR gtar 6060
ttgdth@46: Seite i Wa 2006401849 BT R20Q51008666: REAVatgat

4-00

aacé% Qaca

cagtitcata

SRisome e

a(:,tttgg aa

fiie

acaa

glecian aaaceanien sicgr

atgacc

ag

6120

gbrik®

TtAEHSIgARFIIITER VSHIGASREACREEEICGARCIEERIS bRtgerartgERTtatfe 40
getd9gieatoactki820. £LaRgRas HaA6H92965,1a83995998 IgRcaaloRt

. aattgataaaa actactactg 11880 gtbtacgsst atvtdddhcg caggcatttt tactttt
g

EER R 2t

T4GAG 9 RO Yy CATR eI Gte CipaRa At
arcatgaadactpetiggacachgagtacacteat2006: acteicgtaa cogtagtaaaag

t cataactctt gtagacctcg

tagQHILG\ﬁESQE‘E%QQ@%%QRQ%@%&%&E&@Q‘Et%%?@%

gttafCgttc catataaaac cctccac

CtCRHEEC ARG GO TARAIEGE! GINARTRCEER dGAaTIIaet 1PaBtFaata

gag&GRLEA0HHI LAY REFHIESRYIRG BElY9g AU AgeiedaT i geticaaga

aaa R iot
trtgtiaata
catttgtagt
gtadacatca
aatcattttc
ttagtaaaag
tagacgcctt
atctgcggaa
aattaacata
ttaattgtat
tgtcatazat
acagiattita
tgtaattiac
acattaaatg
aatttatata

ttaaatatat

aaatgctaaa
tttacgattt
attatctata
taatagatat
aaatgattca
tttactaagt
gtcgtectect
cagcagaaga
gtrattatcy
caataatagc
atatatgtct
tatatacaga
aacagtgcta
ttgtcacgat
atcaatgaat

tagttactta

ttrgtttttt
aaacaaaaaa
attgaaaacg
taacttttge
cagttaattt
gtcaattaaa
tcrEcgtatt
agaagcataa
tatccatata
ataggtatat
trtttaatgg
adaaattacc
trrictogta
aapagaccat
ttgggatcgt

aaccctagea

attaacgata
taattgetat
cgtagttata
gcatcaatat
gcgacaatat
cgctgttata
ccttetottt
ggaagagaaa
tgtatcratc
acatagatag
ggtgtatagt
ccacatatca
gttcttcgoa
caagaagecct
cggttttgta

gccaaaacat
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cdaaccasac
gtttggtttg
atcgctgagy
tagegactec
aattttattt
ttaaaataaa
Trcattttte
éagtaaaaag
gtatagagta
catatﬁtcat
accgctgege
tggcgacgceg
gtgtgttget
cacacaacga
caatatgttg

gtratacaac

gcaacaagaa
cgttottctt
taatatttaa
attataaatt
tcacataaac
agtgtatttg
tectcataaa
aggagtattt
aatfttttgt
ttaaazaaca
atagttrrte
tatcaaaaag
Ttaattatta
aattaataat
ccggeatagt

ggcecgratea

6300

9% 60

6420

fc a
%1E%Sa%%%§ttta s480

6540
6600
6660
6720
67380
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380

7440

7500
7560



cggtctccac ctccectect aaaactcctg tgaacacctc tcgagctbgt argggddtcg 12300
attccagaat gatgaaattg tcaaaacaat atcagtcaag gtaattgatg atgaggagta
12360 taaggtctta ctactttaac agttttgtta tagtcagttc cattaactac tactcctcat
WO2000 8V ktsvky ddytgagaaa aacaagacct tcttccttga gattgdagaeF2i05/008660
cceccgcecetgg 12480 tggagatgag tgaactcttt ttgttctgga agaaggaact ctaacctctc
ggggcggacc 12540 acctctactcagipkigarogmsgaagaaa geectgttat
acgdgaatgagetdggigycita 12600 cataatascay PnaRatas g cactiaagggacaatsl

ct
tgcg%zfé%t%%ctt caggaaggtt 12

CCaIRRTAEAQRER GIRREE aE 1DTHY Bt 3G ARGt AGGEHE Hydyabatgarte®
ggtEadtrRgVHs Marhsiv Caeeeatigeagadki284ft gogaadatgat gacaageagaca

ag

ctaigHtiod Jndotic JITACRiLe

ctcc

SO 400R 000, g,

“gcgcattgca

gacgAdatgy ggcpeceesaictgyytiag e4caaceaay tigg aetfigedchy I3uayta

%%&@&%%Qa%%%gbocat%%gg&&ﬁt%%@eg&ggkmg@@so

catgctagag aacatccgat tctctctact gtaatacc

P40

7800
7860
7920

atc%%ﬁ@@%f%‘&%gmggmg@%g%g49@@@9& ticactagian 130830

ramgrghtk vtgaagaatc ctatgaattc aagagtactg tg%acaaact cattaagaag

tagYeHAG2 aE SHAACRAT CERAHET B T chtgAt ety iy Btihtt e 894°

gatd320Q ctaitiggase gbaykatuak kkinacaity tygtigygardaacagotggraaaa 8100
agagaacagt 60, t { t C
S e e S R e A R L

aaageytFAagaLg EeIataArISEET (HARRDET oaeigaase ffgecrue 8220
rreiceatiaa gessistac @otasiastd IMdQoacHpcante efiaictiC6609Ra0aCE 280
aaagctaatb gdddddcgks cdgcgtegat %§50(% Ccactttctgca gég%%t:% aat 8340
bacgEEGR ARy 1RRERERT t‘éggagcggtgac 153560 “Gt§aasgact -9
ggogangangacyytecaggac atETIgangtrayytyy gany euabveniaaaa3e20 8400

kvavt t C 80
R A AEE s o it o

catgEAYEtAtGA TAGET AR AR A AT B B FAG AR O ARy et ac 8520
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gtat3740 doieabyvRgIVaoHEIgat tiapligyagaacotygetoeaatitggactgy 8580
rga C%Cg%%té%%%%%%g ;%té%% %%%ttgtc%@c%%acc 013G 19966088 . cc 8640
' acttacatga cctagtataa tgacattbtm ggntgctgsy yckgaaaggg gtgattitge 8700
ccatttggga accccaagac ccttcttttg gggataaaat tgectttcoc cactaaaacy — 8760
ggtaaaccct Tgggygttctg ggaagaaaac ccctgritta acghkgvwis gdkatagégc B820
tactgtgtat tttgtggcca tggtctacat grricttgga gtotctatca tagcatctcg 8880
atgacacata aaacaccggl accagatgta caaagaacct cagagatagt atcgbratvy 8940
vamvymgvsa tgatcggric atg{cctcta tagaagtcat cacatctcaa gaaaaagaaa 9000
taaccataaa actagccaag tacaggagat atcricagta gtgtagagtt crtrtttettt 9060
attggtattt bdrmssvtsk tkgaaaccca atggagagac caccaagaca actgtgagga 9120
tctggaatga aacagittct aactttgggt tacctctctg gtggitetgt tgacactoct 9180
agaccttact ttgttaaaga ttbkngttkt tvrwntvsnc ctgaccttga tggecctggg 8240
ztcrtotget cctgagattc tcctttcagt aattgaagtg gactggaact accgggacce 9300
tagaagacga ggactctaag aggaaagtca ttaacttcab tmagssasvv gtgtggccat 9360
aacttcactg caggagacct cggtcctage accatcgtgg gaagtgetge cacaccgata 8420
ttgaagtgac gtcctctgga gecaggatcg tggtageacc cttcacgacy beghntagdg 9480
stvgsaaatt caatatgttc atcattattg cactctgtgt ttatgtggtg cctgacggag 8540
agacaagtaa gttatacaag tagtaataac gtgagacaca aavacaccac ggactgcoic 9600



cggactttct aagacactgb gdashgctgk dsvttgcagt cgtgttcgtc gcacttggaa 13920
catcagtgcc agacacattt gccagcaaag tggcacgtca gcacaagcag cgtgaacctt
13980 gtagtcacgg tctgtgtaaa cggtcgtttc accgbavvva gtsvdtaskv
WaRYeeaEdea 14040 ggaccagtat gcagacgcct ccataggtaa cgtdHch§HO05/008660
agcaacgcgg ttcggtgggt 14100 cctggtcata cgtctgcgga ggtatccatt
gcagtgcccg tcgttgcgec abatdyedds 2600 %gbc% tcttcc

IR GHRIERRGY Yy écﬁj@?ééaﬁéacf@‘é%’é%%& cosagc %0
tgga@t&ﬁ&gaaggmmgmca@amgg@ma%tagowggaagatgggﬂmcg 9720

acctgg%%gg%%% NQgYaWsaR XRAtagg aacadticaa agigieceet gacagactag g,

CtttCttttt cactctcttc accatacccc ttgtcaagtt tcacagggga ccgtgtgatc
atatqu400 Yeagager JYtGheRaaBATGEHIA S gtagvRitagRiRcasacag 9840
tata@ﬁ@igg%ﬁw Egﬁ%gél%Z%ﬁmgaggvceggaa&}@@tgalm@em 9900
aaa tftacaccccc ac cat agccgcctcc tcttta
tt“ﬁ&%ﬁ%tg 8\7&@%9%“': Ctt?égat é’%% Seisis] gctcg C%% ctccét;a 2960
aagamAigtigoedatigigcestaiggeit gatteericty qmagggcctg'av:gﬂrrt 10020
ot OTiC9a9956%: {9A992¢99,a0RAACREER9JaLaCEYRRAGHAKIGSY D% 10080

whntcttgtac atfttcttct cctccctgga ggcectactge cacataaaag gcttctaage 14760
9acawaésﬁﬁa%g&55%\%@%*@9gaEE@%%@thtb%gcfgcb?@&&tﬁliﬁaaaﬁhcgwl‘“’
vikyviid82Q grefssayc higegeigea gaigtgaten ttcctgggagceggeaggat 10200

aCCaaaa Ct 0 acttct a Ct
R R A
CCfgatgaa*gcw@@éet@fﬁa@Gim%aﬁé@amtgaema@témmmg 10320

tgctE&ggﬁzgkg_rg5@5&@9@@&@&%@@%@%@&@t@g@@ﬁt&t@&wta@@gggea.a;act;gssa
gacccgcttc atggaagaca cttccccat §O tgt c caaaag8 Fggaa 10440

&cgaeeafﬁga%ce@aega% EE&‘&gP% aagtg Kickooge oo
gctagtigaagtga tggatgtitbectigtigtoaasatyceto coantagmor 1 52408 ceaaccgitgb 00
cgatE%%%‘%Ea%%?aC&ES‘&@%%&%%QE%C&Qé&%%%@é’&?@%&%ﬁwm 10560

gttggcaaca atgaaattcc tggcccaaca cgctctgegt tgcgacceceg actatgtacc

CCaglSTEY RAAALSERaRFARRP R CIGIRRYh AGALIREAE QRG] 10620
ggtc%@@@&é@&%@taﬁaﬁtﬁﬁaeﬂamggaﬁgicgg@eﬁaggiggg&gggﬁ;dk 10680

oo SRS oS Mt v
getggeguuigtttaatastyaas cheatcigratractteazr1 5800 tetciecgaacct 10800
cgactBRALICCCHS CARGIRACIYIUAACHS gnadiaagac Jeatgiagt 1068%gaag 10860
gctgtcagea tgcacgaggt gttgtaaaat ttetccgtac gtcgactggt tcgttcette 10920
cgacagtcgt acgtgctcca bnkrhaadar kavsmhvcaa cactgaagtg actgaaaatg 10980
accctgttag taagatcttc tttgaacaag ggacatagtt gtgacttcac tgactittac 11040
tgggacaatc attctagaag aaacttgitc cctgtatbnt vtndvskgty tcagtgtctg 11100
gagaactgty gtactgtggc ccttaccatt atccgcagag gtggigattt agtcacagac 11160
ctecttgacac catgacaccg ggaatggtaa taggegtctc caccactaaa bencgtvatr 11220
rggdgactaa cactgtgttt gttgacttca gaacagagga tggcacagca aatgctgggt 11280
ctgactgatt gtgacacaaa caactgaagt cttgtctcct accgtgtegt ttacgaccea 11340
gactbtntvv drtdgtanag sdttatgaat ttactgaagy aactgtggtg tttaagcctg 11400
gtgataccca gaaggaaatc agaatactta aatgacttce ttgacaccac asattcggac 11460
cactatgggt cttcctttag tcbytgtvvk gdtkragtgg gtatcataga tgatgatatc 11520
tttgaggagy atgaaaattt ccttgtgeat ctcagtcacc catagtatct actactatag 11580

aaactcctce tacttitaaa ggsacacgta gagtcbvgdd ddnvhscaat gtcaaagtet 11640
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gagcaagctt gtcttcatcg atcgtgtcat ctgggagaac ttctacaagc ccatcgttta 15720
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catcggtacc gacaagtagc tagcacagta gaccctcttg aagatgttcg ggtagcaaat

wWezpgHI§idgccatgg ctgtctgetg aagaggagga aattctectt gaagtttted Eghyire ot
15840 agtaaaggag tttagacgac ttctcctect ttaagaggaa cttcaaaggg

CttCa}cccaaacaa it %5900 tcatttcctc aé’é 1 & %d@q:tgt ttcact tccggc t]a_l;tD 0
aa%acgact fgﬁ%‘b ggaﬁg?taﬁgt%\gc ‘—’ic tgc BE_J% 4 aajtagagcccéa

' 9aa@g@@gea@aamgtg@tecima@maﬁmmmaabmdg@gsaawmtgtglmo
vstHtgigal iacroasaa 16030  Hgtigiagg fatalotaaa taalicoega:Giagaacag g g

gcaacaacta aatgtctgtt 16140 aacaacatgc atatttaata attcattaaa tttataatct

Caa“t%gaafgamaa%cgE%\E@@a%éaaf@& By HHEARET 1A REEHT Eaafhttad B0

gthaaigocacea tacdatotes da260t cittagiit epitittcagecgtatitatateigaaitia 11940
aataftaaat ccicaataga 163 0 tttgtaaaat agga aaatat

tgaga ac'%aagtgte'][?a%taaja‘l %B%gttg?ct 1 %&aggg%aaﬁatg% g%cgggfl ?atﬁﬁ?ggga 12000

aCt‘b’é@@@@t@%ﬁéé@b@(ﬁégﬁlgg%ﬂgggﬁeﬂmaéétalémﬂg@%ﬁgem%@I&aa@@ﬁo

teodlifaaaag8-a88A8QCHGetacerace Lo R0, 10akagake cetiegL1oaqcae6asy

aaaacttgcc aaatcttgg caatct 16560 agctttgtcg ataaaaagcg
0 R ER g SR HAEACR RYRGHAG 18R i SRR g 150
gccylattitgtt dtgtamiams: ggtitgaggt Catitagagg kb 60t eftate gatitiaaggaaal 2240

ngi%%%%ﬁ(%ﬁ%ﬁg%cﬁtagtg t%attg a%qt%gg:cggztggta %80 %q?i:%? aaat 12306

att_%é@ééfaﬁé@ﬁééﬁ?&gf&éaé‘é@Eéﬁtéé%aﬁfiﬁ?éacﬁ%ﬁﬁi@@éﬁttaf@BWgta 12360
taagiiocaattia itgetgga @gtaﬂt@aeaaﬁ&mﬁﬁgtﬁ&t&gﬁiﬁﬁde@gG:%@@Hc%@&@o 12420
tcatcqtc tCCC aacct tataaatt cccqgcac aatc aaata atcc ctaa
b e . S A crceaniton 12480
tgAIICEAtOAET40T £ AT AE0R C RIIRggURCY CALDRRIEL CaBETFaggce 12540

accFHGIIHA3RBRAMEICY :6A0- HOldetacq JAttaAliG dglcYOeiRRGRGIICCYS 00
atcaaatttg tagttgagct 17160 ttttggaatt attaattaac acagccgatt gtgcaggc%é@60

écaﬁa%&aga@afeéafsfégaffﬁﬁetgagaeaﬁ%ﬁmaf’&gs%ae%degﬁfﬁ@ﬁ@c

tgtttopatotaatetgigeesgadi8a@nag

catgctagag
gracgatctc
cgaatatgat
gcttatacta
gegeattgea
cgegtaacgt
bramgrohtk
acaaacctoy
tgtitggacc
teattgaagc
agtaacttcg
tgaatgtggg
acttacacce
cactttctga
grgaaagact

kvavtatact

aacatccgat
ttgtaggcta
gacaagcage
ctgrtegteg
gaaatggggc
ctttaccecy
vtgaagaatc
cacttcttag
ghsykstvdk
tatcactgtc
atagtgacag
gaagagaagc
ctteteotteg
ctgrgttcty
gacacaagac

ggaatggcty

tetotetract
agagagatga
cactgaccag
gtgactggte
gececcatect
<ggggtagga
ctatgaatic
gatacttaag
kktnacettg
agtgcggaac
teacgbvvgt
tgecctectyg
acgggaggac
gaaggrectyg
cttecaggac

ggegtgttte

ttgkytggcc
gtaataccgg
cattabgvrik
caaagaggaa
gtttetectt
gggagagcac
cocetetogtyg
aagagtactg
Ttcteatgac
tggttgggac
accaacccig
nswratvsat
tttecgattaa
aaagctaath
ttigectteg
aaacggaage

artgtcteca
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aaccrgtott
ttggacagaa
vharhstvca
gaggagaggt
crtectetebt
accaagttgg
tggticaacc
tggacaaact
acctgittga
taacagctyg
attgtcgace
ggggaagatg
cececettetac
gdddddcgks
tececcoctac

agygggggatg
tectoatgat

caggaagott
gtcertccaa
ccattgeaga
ggtaacgtct
adyddktskr
aagtgatcat
ttcactagta
cattaagaag
gtaattctic
agagaacagt
tetettgtea
atgaégacga
tactgerget
caycgtgaty
tgageactac
acthvmhtvw

tggectactg

12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680



ttttaattca gacagactaa cgcccgcaaa aatccgacca aagttagatt gacacgggct
17340 aaaattaagt ctgaacacgt tagaaagcga tggtgcaggc ggtggtaaca
tttcagacgg 17400 caaatctact aatttgtgca atctttcgct accacgtccg ccaccattgt
WEHYAHdE717460 gtttagatga ttaggcggeg gtggtggage tgatgabsdaEr2005/608660
tccaccatcg gtggaggege 17520 aggcggggct ggcecgecgce caccaccteg
actactattt agatggtagc cacctaegrog AXB800kecgsecccga ccgggcggag
AcagC g ERAGICan aG0tGHRGE CH AT A Mo BHRe 1reR0" GtfttaRiar 12740
tgtcghgifecoecieigecicegestonnecacegeatiacgicctgoegecagaat 70ty 13800
tccgagttta cagtctttag gcaacacagt cggcacct ttgta tt 1
SCCtSgEE GG HODBOTE O T RSP BORRAs AV 200 .o
cggactiyctgiatrggtighaste Rt cesyEEetagaRutRithsg e gosecabgsiccc 1390
carca@690CARRAR GG IgACSL SiGPagaea-aatacaatt diltraljic lagtagete 178860

Caacaattgt tgtaactggc ca aCtCth tcacgctaaa aaaagcaaag attatcgaa
gtagtcE7aG GAGRERER SHERSGIESE ALSRI gDl E o ReEEtes oatibiBa
ggaccabif0(@ageggyog ge AaigRcag Co Fatittuac g dCeRupaAc ttecaaygmay C 14100

cétggﬂ%%%%a%%%EEg%§8§C%&998&&989%EHH%&EE%EaéEQEQQQ QtQ@HQE§Q9£s 14160
ggaggcgctg gaatgttagg 18120 cacgggagaa ggtagictgt agctaccacc

gnvtgsaaraceater EEfEc§enaritRagattRIfSIBD TGlRicaeIcCantigaeEt 14220
cocagdeddigecgscagintaalt tgtgtgotictagitaite 18440y gsgcacgai-a@rcaqageo

cgccacggcg gccatattaa acaagaccaa atcaaacaaq 18300 cgcgtgctaa
ol g It ATAEOLCHEIEDE Acanedbiny Grcotiloe 18860 -2
ctttciCHaygeaycytict Gyt agegiCEuir eryicdFacq I cre wigeagackt 00
gaaagana 2405 AQGIRCOICO GORIggRENIHagcaRIC dptattataadtageatagagy 14460

aatcgtaaaa 18480 atctgctata agcaccccac caccgttaag ttataatatt aaccttatgt
OCTOGHAGR AP BIRG It SGABTARAL e ARRAR AR FERRE It AC SO R REG R Atttd®
acgacqRaacegete 60y palgtaagea atttaacath aspgegatag camatgaoac 14580
ctataaat tgttggcgag, 18660 tt { t a
S R e U D B R R RS S
099CC IOy HIGEQASBAt (te§ARTR00 GrAaAIaaR ANRERIHGE atjiaitorry 14700

wntcrRH3Qagcact coctgteqicgacgiacala L3840 RlaHgigigataicerrcaioaes
gctctgtgaa gcgacagcag ctgcatgtac 18900

ggcgaacatg

ccgbyssayc

© Cactctoiic

gtgagagaag
gaaaggaaaa
cttitcctitt
tgttaacgac
acaattgctg
caaccgttgt
gttggcaaca
tcatgacgty
agtactgcac
cagectygget
gtcggaccga
ctegttcgaa

gagcaagett

taaadagaaga
hkgecgctgea
aaggcgacgt
trcgaaatcce
gagctttagg
ctcttctaca
Caaaagatgt
gttgaagtga
taccttcact
atgaaattcc
atttttaagg
taaaggatcyg
aagtcctagce
tiCaagaycy
cagttcccgce

gtcrtcateg

ggagggacct
gatctgatcc
ctagactagg
gtaatgttaa
cattacaatt
gggaaacttg
ccctttgaac
tggatgtttt
acctacaaaa
tggcecaaca
accgogrtgt
tcgagectic
agcrcggaag
gcggetgeec
cgeegacggg
atcgtgtcat

cggatgacy
tttecctogga
aaaggaccct
acccgacacy
tgggcrgtge
gaccegetic
ctgggcgaag
ccttgttgtc
ggaacaacag
cgctetgegt
gcgagacgea
atgggrgggc
tacceacecy
aataatgaac
ttattactig

ctgggagaac
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gtgratrtttc
cccggcaaga
gggecgttct
atgaagcttg
tacttcgaac
atggaagaca
taccttcrgt

aacatgcgtc

Trgtacgcag

tgcgaccecy
acgetygggyc
agtaacaacyg
tcgttgttge
cttecactctg
gaagtgagac

ttctacaage

cgaagattcg
accaaaaact
tggrtttiga
tcgttagatg
agcaacctac
gcttccecat
cgaagggeta
ccactagacc
ggtgatcigg
actatgtace
tgatacatyg
agraccgeat
tcatggegta
agtacaccaa
teatgtggtt

ccatcgttia

14820
14880
14940
15000
15060
15120
15180
15240
15300

“15360

15420
15480
15540
15600
15660
15720



atacgaaaca acacaaaaac gtcgttggca agctttaaaa tatttaaaag aacatctctg
18960 ttcagcacca ctggtttttg cagcaaccgt tcgaaatttt ataaattttc ttgtagagac
19020 aagtcgtggt gactgttgtc gtaaatgttg tttttgataa tttgcgcttc cgcagtatcg
W86 0 HiddCgttcaa aaaacaacag catttacaac aaaaactatt aaacdEgaaFI05/008660
gcgtcatagc 19140 tgtgcaagtt tttattgatg cgcatcaatt ttgttgttcc tattattgaa
taaataagat 19200 tgtacagatt caliaggiac grgtagitaa aacaacaagg ataataactt
catcg@*&mt?b%a&%%%%%eeé@&@mgdagﬁem@ﬁﬁtp@t@@é@g@ee@cgge@@taigetacges0
caaacqct tacaatttt ac tgc taagcaatac cggtggtqtt
o2 R U G e TOIHE ORI At PR cacdiingree 15840
agtasagescttyticiesataaitcaacyygege 40 mygeazany tatntrgasogtttttdeagl

rcardfigRgCea fatiialla atigeceqyed 19900 @paceglil-glactatii alcacacaagsgso

cccactagca aattgtattt gcagaaaaca 19560 atttcggcgc acagataaaa
acatugHiadgted fYeHtct tHEeaARa SRR TG 19820 Biddy CEHEY Rtafttd] 020
tgtaR@eignegasaataaaagtic:agcaditaat gagegaccac ti@tigd coaaatiicaa 16080

o+ 52185 9RIL degaclocl alicAR0 1o0lcaala craciaglo. 19740 Goliasat,

aaatcta ttttaatcac ggttc a acaaccaagt gatcgtgatg 19800 Seite
aacaafAQUZ0BEI0T IR RETYEHRBD57008EE0 D EARL 2U0HD 82 Tk gttachtgl

gaaaAcia0AlAaRaHA ceRABGIRNA0taaHen clagcrcaa 19860 telalioteato

tgagtcccga tttatttgaa acactacaaa ttaaa,cc;[gccga ctttcgtac 19920 caactt téa
TR A ARG SR (A SRt CERRRY Ay TOUS0 BRbaacat
trigicgiatatiatdagacngcly igtgaagtoarradegatit gearaagtamsgogdt taattt¢ 680
aaacASAEIAIRAIGIYICORCRCRELCICS AlIAciAaa COIGLAHlY %%3{96%%93&%5%

tgtacgacat aaaactcgaa aatgtcttat afttcgaagc acttgatcge 2 gtatgttt

actatyiaRicteRatRe St HERegRaTa BARSHCHET BARIAGEP 2095 Batatat a3
tgat fgeAHACHE: bttgHgearR LangaRAa LaAiRYCYLOCACYRENFHCa 4028t 16560
acgttggagt atttaatgcc taacacgttt qtgcttttga gtgaatcgca cqgtgct 2034
RSy R e B R e e
tcgadggiacgtyy- tegatcaggtestattac EetgaFRte (RaatelgcataagtheiRem: 2 0UHE0
atraARGRIOCAGE dragiagra lacragiiaclaaggiaalc algaicriag clatiesta, 208740

taatacgcga
cacgttaaat -
gtgcaattta
atcgtcgteg
tagcageage
cacacgacgc
gtgrgctocy
ttttggaatt
aaaaccttaa
ttrtaattea
aaaattaagt
caaatctact
gtttagatga
aggcggaget
tecgocecga
aggctcaaat

tccgagttta

aaagtatttc
aaacataaagy
tttgcttgga
tcecgaacct
aggcaacccet
ctagttggga
gatttaatty
attaattaac
taatctgatt
gacagactaa
ctgaacacgt
aatttgtgca
Ttaggcygey
gocecgeege
ccgggcggad
grecegectc

cagtottiag

tttcatcact
aaagtagtga
catatttaac
gtataaattg
cgtcgttaga
gcagcaatct
tgtcggotaa
acagccgatt
gcgggegttt
cgeeogeaaa
tagaaagcga
atcttteget
gtggtggage
caccacctcg
gcggaggegy
cgcctcggcc

gcaacacagt

gtcgttagty
cagcaatcac
atcgggcgty
tagcccgeac
agttgcttec
tcaacgaagg
cacgtccgeg
gtgcaggege
ttgggcagat
aacccgeeea
tggtgcagyc
accacgtecg
tgatgataaa
actactattt
aggtggrgge
tccaccaccg

cgucacctea
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tacaattgac
atgrraactyg
ttagetttat
aatcgaaata
gaagacgatt
ctrctgctaa
atcaaatttg
tagtttaaac
ttcaatctaa
aagttagatt
ggtggtaaca
ccaccattgt
tCtaccateg
agatggtagce
ggtgatgcag
ccactacgtc

actattgtac

tcgacgtaaa
agcrgeattt

taggeegatt

atccggetaa-

ttgccatage
aacggtatcg
tagttgaget
atcaactcga
ctgtgcccega
gacacggget
tttcagacyy

aaagtcrgee

gtggaggcge

caccteegeg

acggeggttt

tgcogccaaa

tggtttcgoy

16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700

17760



tgtgaaattg ttacaattgt atgttcaacg attgcattag taccagtatc gacaaaggac 20580

acactttaac aattccgctc acaattccac acaacatacg agccggaagc ataaagtgta

20640 aagcctgggg tgcaggcgag tgttaaggtg tgttgtatgce tcggccttcg tatttcacat

W80 Hd§gaccee acgetaatga gtgagctaac tcacattaat tgegttgBGE EIRERIEE8eH0

20760 ctttccagtc ggggattact cactcgattg agtgtaatta acgcaacgcg

agtgacgggc 20820 gaaaggtcagseecaaacatgizgtgecagce tgcattaatg
COCeRIECCAATEgEgoEE P0BBe BREOsatt JetttRfac agcadgansge 17820
ot ahaaias g S100. togtobont poamtase o
T R S (s S e R L
gtteUcGeyagcecyiatoag citacitagagg-ggiaatacggtitateoacagc2tt@@rgy 18000

agc%gggtgfj)@cg %ﬂ%%%‘&%t%%égg%g FPJAUICCY CLAUARC atagatdlc 2130,

gtcccct attcgcagga aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc
tcgoaemrgd gtAARERIGGR CGEaLEEtCPIERG IR RIS SR YUY Be WgRetgd 8120
cac%é]]-gga‘ggaCQ@HH@E@tQﬁ@E@ﬁE@:@@@H&G&&E&@gC&&gW@ﬁ&gmcmm
aaaatcgacq ctccaacgac cqgcaaaaa atccga 1
O ST AP Ao Bt ek aacaadd INECAAde FURINARY 15240
geocmtatddageytaecag g e R 24 80C H SR aatieagis t8ast R Egggctdigtio
cgc&?afé&ctc%%&% 3&'%%%89@g%gQ@QQ%&}E%Q%%&QE%Q&E@&&RQ}EQCQ@% 60

cctgccegcett accggatacc 21600 tgtccgcectt tctgagggag cacgcgagag

| TGRS T HBE O TR T TR CHa R P E86Y sl §EGoha SiKAtAtEg  184%0

agcggangegtag uaeificicatRgaicacyaigtaggtate 217@0: toagiteggliyiagygaigeo
clicacace gegaaagagt aledadlocg acalceatag. 2 LAB0. R0IGAAACER 18540

atc .
cg%ggtcgtt cgctccaagc tgggctgtgt gcacgaaccc cccgttcage 21840 seite 11
tagYaR PO0G/OES LI AP CFE PPG0%/ GOS8 58015 E FVIROBE DD S #RCEBGBE cgthP?

aatGILE6A0GAR- LAY G0 AERAIRCREALGWINI0gIEE0SARTIG 24000y 18660

ggctggcgac gegcttatce ggtaactatc

e R PR R BIRST SRS A B ot

{cttgagic caaccc

aa %SSE?SQ‘?
td9

gcca

18720

cttotgigetya 2026 atagogyitE e gapCHY ComC ymEta gy attagtatcy 18780

gaaQQ&QQ‘%g?att@?agz%Q%Q%%%%Qg&t@&%%@@@é‘ég&&%%a@&{mm%%e .

tcgctccata catccgceac 2

ratgetttgt
atacgaaaca
ttcageacca
aagtegrygat
acacgttcaa
tgtgcaagty
tgtacagatt
acatgtctaa
gtacaatttt
catgttaaaa
tttggcaaaa
aaaccgtttt
atttcggegc
taaagceyey
ccaaatttta

ggttiaaaat

tgtgatgtcg
acacaaaaac
ctggtttttg
gactgttgtc
aaaacaacag
tttattgatg
cattaactac
gtaatctacg
acgtagatgce
tgcaaaactg
tatttttgac
atactatttt
acagataaaa
tgtattttaa
taatazaatt

attaaatcta

taacatcacc
gtcgttggeca
cagcaaccgt
gtaaatgtty
catttacaac
cgcatcaatt
gcgtagrtaa
attcgteaty
taagcagrac
caaaaacgtc
grttttgeag
atcgcacaag
tagegtgttc
cgctgacgaa
gcgactgett

trttaatcac

gotctgtgaa
agctttaaaa
tcgaaatttt
tttttgataa
aaaaactatt
trgttgttee
aacaacaagg
gcraccacaa
cggrggtgtt
aaaactcggt
ttttgageca
cceactagea
gggtgatcgt
ataaaagttc
tattttcaag

ggttccatea

gcgacageag
tatttaaaag
ataaatrttc
tttgcgette
aaacgcgaag
tattatigaa
ataataactyt
atgctacgct
tacgatgega
ataaaataat
tattttatta
aattgtattt
ttaacataaa
accagttaat
tggtcaatta

acaaccaagt
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ctgcatgtac
aacatctctg
ttgtagagac
cgcagtatcg
gegtcatage
taaataagat
atttattcta
gcaaacgety
cgrttgegac
caacgggege
gttgceccgeg
gcagaaaaca
cgtcttttgt
gagcgaccac
ctegetggty
gatcgtgaty

18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800



gatgtctcaa gaagaagtgg tggcctaact acggctacac tagaaggaca gtatttggta
22200 tctgcgctct getcttcacc accggattga tgeccgatgtg atcttcctgt cataaaccat
22260 agacgcgaga cgagaagcca gttaccttcg gaaaaagagt tggtagctct
W AteegHE4’22320 aacaaaccac cgccttcggt caatggaagc ctittt®fcHEF2005/008660
accatcgaga actaggccgt 22380 ttgtttggtg gcgtggtagc ggtgagttttt ttgtttgcaa
gcagcagatt acgcgcagaa 224400aaaé’@ggﬁa®@itéaawccatc ccaccaaaaa
gachaREAC R CHEHRaA RCagc 55350 afttc (Y BgtabhsdaP cittgatct 2850
ctgiiteiacoo g digtgacgrtcagtggaasga22b66- aaaacieacg diatcitctar ggesaacttgf 0
caaPRRO0%0C CaRRiocR dlcacel ag el M oadlac galagganll g colgas.
ga Chak Aaggatcttc acctagatcc 7 ttttaaatta aaatccctaa aaccagtact
gtromaRRttcRFtIgagRIGaRIaHY 2OTIRT da8AatRARE IR ALY agt RRGREa 0040

aaticleRagial alaloaaiac actipaisia 22300 asaptisecacatgiaciing eaaftiagito1o0
agatttcata tatactcatt t%aacca ac 22860 tgttcaag_gc%t taccttaatc Jg{gt?ag%gc%mo
cteagt

traaRgatd o LY AR TRt TR AP 2283 Aty g oy Aattag T g
gtggatagagtoggiagacagat aaagcaagtas? 2080 ygiteaucy gagmeicooecy 20220

cacgtcca%tgig‘g?gE%Q‘EE%%%?%]%QQQQQ&HME@ c%@@é%c%‘éc%ﬁlg%%ggc 20280

tgctgagggg cagcacatct attgatgcta tgccctcceg aatggtagac
acokygeRAtath ArHERAG ABACRGR Y SO THEHER P LI AT 1Rk Taa 20340
tgcdadbidagaseageeaggtiaciai ggcgricigg@iocgagigg angaggitittgac 20400

aatagtcgtt 23220 atttgqtcgg tcqc ccaagcgca gaagtgatcc
O (AR C e SAoB (el e e e A e e RSt g 20160
accatgtigenacagyryyagi 238400 ajgRegaR atRiAIGC TPy asgetaccty 20520
rgt3a9iaagtaglcaceaythaaiacitiog 23400 QsRacatalJaraacaast geaeticagiso

Ctcattcatc aagcggtcaa ttatcaaacg 23460 cgttgcaaca acgcattgct
AcaATAERRARYTIGRRE R BRIt GOTAfRTGT D 395692/ gl R B
aadgteootagerecacagigcgageanenaaceaianpyaa @3s8bcgtaagtcgacpt 20700

ccticccaa cgatcaa a t g c
B e o
ctitcgessatoTFEgERe Yt CEe ettty RETCAARE A0 MRRICY RAERFRIBS76H0820

galRficalgut daldanacsa aaeaasiroe fRacagialic alicageegy egtergasgia 20880
23820 gtgagtacca ata gca ca ctgcataatt ctcttact tcattgcccatcc gtaagat%g
93%2§§§6t§é1 ﬁfggac ag acé%tcg cgtaattac tta&%cgg gcgogicce 40

cteccgeccaaa cgctattgyy cgotettccg cttoctegcet cactgactcyg ctgegctegg 21000
£Cgttecggot gogataacce gcgagaagge gaaggagega gtgattgagc gacgcgagce 21060
agcaagccga cgcgcgageg gtatcagetc actcaaagge ggtaatacgg ttatccacag 21120
aatcagggga taacgctcge catagtcgag tgagtttccg ccattatgec aataggtgte 21180
ttagtcccct attcgcagua aagaacatgt gagcaaaagy ccagcaaaag gecaggaacc 21240
gtaaaaaggc cgegegtoct trottgtaca ctcgttttch ggtcgtttic cggtccttgg 21300
catttttecy goggttgctg gegtttttec ataggctcég ccccectgac gagcatcaca 21360
aaaatcgacy ctccaacgac cgcaaaaagg tatcocgaggc gggaggactg ctcgtagtgt 21420
ttitagctge gagaagtcag aggtggcgaa acccgacagg actataaaga taccaggegr 21480
ttcccectgg aagticagic tccaccgett tgggotgtoe tgatatttct atggtcegeca 21540
aagggggacc ttoctcccto gtgogetcte ctgttccgac ccotgecgett accggatace 21600
tgtccgoctt tetgagggag cacgegagag gacaaggcty ggacggogaa tggoctatgg 21660
acaggcggaa agacccticy ggaagogtgg cgetttctca tagetcacge tgtaggtatc 21720
teagrttcogt gtagggaage cottcgeacc gegaaagagt atcgagtgeg acatccatag 21780
agtcaagcca catggtcogtt cgetccaage tgggotgtgt gcacgaaccc cccgttcagc 21840
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WO 2006/018197 PCT/PP2005/008660 DEAV 2004-0052.txt tttctgtgac
tggccgtegt gacgtattaa gagaatgaca gtacggtagg cattctacga 23940
aaagacactg acctgagtac tcaaccaagt cattctgaga atagtgtatg cggcgaccga
WoL0B@ 1§ ctettg cccactcatg agttggttca gtaagactct tatcacataR(JEEBrywEeeo
24060 caacgagaac gggggcgtca atacgggata ataccgcgcc acagagcaga
actttaaaag 24120 tgctcatcat tgecgeagt tatgecetat tatggcgcgg tgtatcgtcet
CCORGEREEIE TATD 2 JAHRAGH S CrEA9ROR BT GRh ZaE @RIty 21900

ggc@@@ga&ctjag@&gﬁﬁgﬁg@g&zﬁ%ﬂa@amag@amtﬁwca@aagmgﬂtﬁgagagee
ttcctagaat cgacaact ctagqgtca ctagtaaccc act ac | .

o R ool fEagt el HacHCADIRD Ccabeaitd Do gy g oot 22
ataggottagARAGRITa e HIRTEAa09 PU4R02G REGEREHT BCeRgEay 22080

ctaSRAJERNSAR SHCRRRRIEE GISIRAGAE A9ARIARGEE2448Q £3R68EHHAT 2140
atgcactcgt ttttgtcctt ccgttttacg gcegttttttc ccttattccc 24540 gctgtgcectt

- 9atGLCHAR AR ARAIRR THE i TRA St tAGHAAGCat4Re 99560 PhhYealy 22200
tctdetpactial gagtatgaga aggaaasagidataataagst icgtaaatay 24660atcecaataasd

aga:g%acat %%gl@%%&%a%gggﬂgﬁggﬁaﬁga%g% %@@gégggggﬁgo 22320

feCqcy cacgtactcg cotatgta fa ftig
aacTRTAAGY EHEGFlydic CRIRERAGIGE CEESH eisgadaccatedseh 22380

| trgRdB0y igasatinan clatragesargctithacy Glgopaigan gaiteltiga tagtaatagiu4o
24900 actgtaatt %attaaaaat ag%c%tatca% a ccc%t %c%tcttcgc %g%t%cg%gﬂo
S R RS P A T R e s
trtyoasagceaca2segd: ertyteaint tttoctctga tsr atyTagc Ictcqasigmeacg 22560
2aaSOICECAICLIBLEIAAY ¢80, £OGA S0l QIYREAEGcge 22620

agggcctctg ccagtgtcga acagacattc 25140 gcctacggcc ctccagacaa 29680

CrTHRREHe R YRR YOGy G YSItREY S 560 “ftghte <
rrrElagiclgth EgU00AG G E0CHPagic O CELEOARACE BO0ARRGECEgYaZ00kgg 22740
22800

<=aSPACOHRA Sa960098 lpgaene Lalariopa aclgeeePLasang
acatidgecacaty26380-atERyydgu§tcadgkraty dgdasht HdcJoarsagoac 22860

aaatac cagacgccgt agtctcgtct aacatgdctc tcacgtggta
£ g ISOGSAGY GOAlGRY0% 20440 J0caaaRELa flotgrasatlaaiclitia tagegtagioazo

cgcggtaage ggtaagtceg 25500 ac%c ttgac aaé:%%%gggagccggtgggégga

cagpgCdttictgetathRl cteAGtTG8EY S

ggtatcadacg
gcececcagtge
cggggtcacy
taaaccagcc
atttggtcgg
tccagtctat
aggtcagata
gcaacgttgt’
cgttgcaaca
cattcagctc
gtaagtcgag
aagcggttag
ttegecaate
cactcatggt

gtgagtacca

TCg

gacactccec gicgtgtaga taactacgat

tgctgaggyy
acgaatgata
agcttactat
tcgcggaagg
taageettee
attttgttgc
tgcaacaacy
acgcattget
cgggtaacga
gcettcccaa
ctcaagggtt
gagcttcggt
tatgaagcca

ataggcagca

cagcacatet
ccgegagace
ggcgeretgy
gccgagegea
cggctcgcgt
cgggaagceta
geecttegat
acaggcateg
tgtccotage
cgatcaaggce
gctagttocg
cctocegateg
ggaggctagc
ctgcataatt

attgatgeta
cacgcteacc
gtgcgagtgy
gaagtggtcc
cttcaccagy
gagtaagtag
ctcattcatc
tggtgtcacg
accacagtge
gagttacatg
ctcaatgtac
ttgtcagaag
aacagtcttc

ctcttactgt

acgggagggo
tgeecteocg
ggctccagat
ccgaggtcta
tgcaacttta
acgrtgaaat
ttcgccagtt
aagcggtcaa
ctogtegttt
gagcagcaaa
atcececaty
tagggggrac
taagttggec
attcaaccgg

catgececatcce
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a
ftaccatctg
aatggtagac
ttatcagcaa
aatagtegtt
ttcgcctcca
aggcggaggt
aatagtttge
ttatcaaacy
ggtatggett
ccataccgaa
ttgtgcaaaa
aacacgtitt
gcagtgttat
cgtcacaata

gtaagatgct

22980

23040

23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880



aagggggatg tgcccttcce gectagccacg cccggagaag cgataatgeg gtcgaccgct
25620 ttcccectac acgtgcaagg cgattaagtt gggtaacgcc agggttttcc
cagtcacgac 25680 gttgtaaaac gacacgttcc gctaattcaa cccattgcgg

WatHdd8Hg gtcagtgetg 25740 caacattttg ctgggccagt gecccdGteEARys/008660
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trretgtgac
aaagacacig
grtgetottg
caacgagaac
tgctcatcat
‘acgagtagta
gatccagttc
ctaggtcaag
ccagegtttc
ggrcgcaaag
cgacacggaa
getgtgeett
agggrrattg
tcccaataac
gggrreegeg
. cccaaggege
tgacattaac
actgtaattg
atgacggtga
tactgecact
cggatgecog
gcctacggec
gctggcettaa
cgaccgaatt
aaataccgca
tttatggcgt
tgcgcaactg
acgcgtrtgac
aagggogatyg
ttececeecctac
gttgtaaaac

caacattitg

tggcecgtogt
acctgagtac
cccacteatg
ggggacgtca
togccgeagt
accaaaacgt
gatttttgea
ctagtaaccc
tggcattggy
accgtgagea
atgcactcgt
tacttgaata
tetaacttat
agacatgagc
cacgtactcg
gtgattteccc
Cctataaaggg
gattaaaaat
aaaattttta
tttcctetga
gagggagact
ctccagacaa
ctagtctgtt
gattgcggea
cagacgcegt
gtcatgegta
ttgtacgeat
aacggaagygy
tgeecticec
acgtgcaagg
gacacgttcce

ctgggcecagrt

DEAV 2004-0052.txt
gagaatgaca gtacggtagg cattctacga 23940

gacgtattaa
tcaaccaagt
agriggttca
atacgggata
tatgeccetat
tcttogggge
agaagceeey
actegtgeac
tgagcacgty
aaaacaggaa
ttttgtectt
crcatactct
gagtatgaga
gygatacatat
cctatgtata
cgaaaagtgc
gettttcacg
aggcgtatca
tccgcatagt
cacatgcage
gtgtacgtcy
greegtceagd
cgggcagtce
tcagagcaga
agtecregtct
aggagaaaat
tcctetttta
cgatcogtgc
gctagccacy
cgattaagtt
getaattcaa

geceeeggtea

cattctgaga
gtaagactct
ataccgegece
tatggcgegg
gaaaactctc
cttttgagag
ccaactgatc
ggttgactag
ggcaaaatge
cecgttttacy
tectttttea
aggaaaaagt
Ttgaatgtat
aacttacata
cacctgacgt
gtggactgca
cgaggeectt
gctcocgggaa
tcccggagac
agggcctetg
gcgcgtcage
cgcgcagtcg
rtgtactgag
aacatgactc
accgcatcag
tggcgtagtc
gggcctette
cccggagaag
gggtaacgee

ceeattygeag

cgg

atagtgtatg
tatcacatac
acatagcaga
tgtatcgtct
aaggatctia
ttectagaat
ttcagcatct
aagtcgtaga
cgcaaaaaag
gcgtttttic
atattattga
tataataact
ttagaaaaat
aatcitrttta
ctaagaaacc
gattctttog
TCgteteygey
agcagagege
ggtcacagcet
ccagtgtcga
gggtottggce
cccacaaccg
agtgcaccat
tcacgtggta
gcgecattcy
cgeggtaage
getattacge
cgataatgeg
agggtittce

rTcccaaaagy
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cggcgaccga
gcegotgget
actttaaaag
tgaaattttc
ccgetgttga
ggcgacaact
tttacttica
aaatgaaagt
ggaataaggyg
cettattece
agcattratc
tcgtaaatag
aaacaaatag
tttgtrtatc
attattatca
taataatagt
cgtttcggty
gcaaagccac
tgtctgtaag
acagacattc
gagtgtcggg
cccacageee
atgcggtoty
tacgceacac
ccattcaggc
ggtaagrecg
cagctggcga
gtcgaccget
cagtcacgac

grtcagtgctg

24000
24069
24120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
245900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25773



