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[00011] The electrical activity of a cardiac cell is best characterized with reference to its
action potential. The action potential is a chart of the transmembrane electrical potential, from
the interior of the cardiomyocytes to the environment, which is measured over time. The action

potential of various types of mature and primitive cardiac cells are different from those of other
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sophi sticated | evel, described in greater detail
bel ow, the various enbryonic cardiac cell types -3 WO
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contraction characterized by particular patterns of activity (episodic as opposed to continuous) as

well as a frequency of beating. By either measuring directly action potentials as above or by

measuring time or amplitude of cell contractions, it is possible to characterize the effect of drugs
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to as pacenmaker cells. The cardi onyocytes present in
EBs exhi bit a spontaneous beating or contraction
web@nactees i zed by particul ar patterns of acti vPClUS2003/023174
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or othaﬁmtmnmohsaﬁm tied spostancuine beatmg rhtg andpaﬁ;ema’; ofjtht icamlicyocytes in

a |tueof cel | ontractlons 0 ble to .
culturgp { merqage opdecegase B 13fp gsgeatlﬁlg\;b quﬂgggredmted to have

a simi ?&&Q&%ﬂlqa{a gﬁ&ﬁéh hédfts OLﬂéwléené%‘éhté%bR fterdfe b&trn of beating by
spont aneous beating rate and terns of
increasmgdhepause dtumsion i epmddumbmmg;gmlse prhduptqdrtc hevsa;mopensity to produce
glpcreaazlathe rate of beating in the EBs may be
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can activate an increase in the rate and magnitude of heart contractions. Isoproteranol is known

to be a mimic of the “fight or flight” response in adult heart cells. Since the beating rate of the

5.



whi ch, judged optically by physical displacenent of
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[00022] ‘While it has been proposed before that embryonic stem cell-derived

cardiomyocytes might be useful for some forms of drug screening, of particular interest is the

effect the potential drugs might have on repolarization (return to baseline) of the action petential.
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generated by the cell. In Figure 3, an enbryonic
atrial cell type action potential is illustrated. In
wo-r@uneledd a nodal type el ectrical characteri stPCI/US2003/023174
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cardi omyocytes in EBs in culture, are diagnostic of
AgentS@hich pYd6ng fépbfbﬁ%ﬁidﬁ[]@ﬁd Rége alvreasé actidnepdiérgiatidurefion, have the

cardi ac el ectrophysiol ogy. These action potenti al.s .
possibiligyofhssimgalragrinduedleng [ ondiosts, v&%}ég agsocigied yyith pofentially
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highlpspevyfiHERS ¢hannelblasker wineh blacks fhe ThRishile e i figpotassium
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as illystratpdrhyrthe o P}%‘Fﬁdé‘5§8 ot BN ISR Bee sy Le@? 8%?1°Md’??‘§3‘§fwas

prolohgee&/ due to delayed return to a resting state. This is precisely the effect that this molecule,

E4031, is known to have on adult heart cells and precisely the effect that one would predict from
the blockage of the HERG channel. Accordingly, this test demonstrates that it is possible to test



do have the sane responsive characteristics as mature
heart cells in adult humans. Shown in Figure 5 is an
wez@aniweht conducted on an atrial type cell, PMIT/UR2003023174
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heart cells and precisely the effect that one would
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[00029] Beating foci were isolated with Pasteur pipettes and digested with 0.05 % trypsin
for 20 min with intermittent vortexing. After cells were centrifuged and resuspended in DMEM

medium containing 20% FCS and 0.5% chicken embryo extracts (GIBCO/BRL), cells were



previ ously described. For EB formation, ES cel
colonies were dispersed into cell aggregates
w@omsaiwdhg approxi mately 500-800 cel | s usi ng POmURL003/023174
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the prépar at’i on

Elect@tf Gleld @mhulbfic Wit Grasd ISB-H etimatatdrdQacl /MA) tvak @aBietlout with two
Data were digitized at 20 kHz and filtered at 2 KkHz.
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Monitor PVM-97 (Sony Corp). The twitch responses at sharp edge of beating EB outgrowth
were recorded at 1 kHz through DigiData 1200 A/D converter with pClamp 8.2 acquisition software

(both from Axon Instrument, Foster City, CA). The coniractile responses are normalized to basal




and the maxinumrate of rise of the AP upstroke
(dv/dt max). [00032] Contraction Measurenents [00033]
w@miasdd ons were neasured using video edge dePCEUB10051023174
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lines, and results from these two cell |ines were
myocyiesl PEtATeRFOl lgrdaﬁﬁénwma@%] andpamedSYLa haw g giidisant sarcomeric
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stimubatiph pespiires appioptiate sufage mpmbyansyicespiare cprntlediorpssignaling pathway that

stimulates a variety of ion channels, membrane transporters and myofilament proteins. However,

the responsiveness of cardiac contractility to f-adrenergic stimulation changes over the course of
development with the earliest embryonic cardiac myocytes being unresponsive to f-adrenergic
agonists. Therefore, we sought to determine if the beating EB outgrowths showed a change in
contractile properties in response to the f-adrenergic agonist isoproterenol (Iso). Contractions of

the EB outgrowths were measured using video edge-detection techniques during electrical field
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act1vil9rahdlpmise©fbrleacloEBerved and on average l.tnol/L Iso
resulted in a 33 plus or mnus 27% i ncrease in the

[0004Ynt r acM“éHP\‘?ébPﬁsthd'ét“’? petentiglsy o5)  This nmeasur enent
[OOO@HOWGd ’?(#1 gﬁﬂxgdt&"i‘zfétthé’ %@'e@@f édr&%mfy{)g%ﬁﬁ tﬁé’Eﬁ@ vlfé‘e)&ﬁﬁhed the shape

I st nct conpl ex deonetry of each
and frepdrtiespfaatign povehtialy Femel O5estable inpuiéammanss 0 f20sdi{fhiznt EBs. At the time

. ;adrenerqgic.rec tors ar.e € t in human e
windgprath b o it NSt DS Goh e B HER e SRty n the
morphB&RS of ﬁfe%h@ﬁ oﬂéﬁﬁﬁb‘q{%ﬁve@elp Gl dctidepbteRidl®hild be classified into 3
Patterns of spont aneous el ectri cal

response. ék}g
majoatypevinogalr mprsmwm@ltlal@nsn@mlmyam iygniEgslar-tike (Fig. ). This

classﬁfﬁc&{w%%asr %Sﬁ? of eugroB%rthsr ?]J‘;t\‘\lo Ia&b%tﬁogc i Pat hel ﬁléed%y the maximum

rate oL tbaicBoh Bb&n@ﬁgﬂ‘mﬁm@}@t ﬁf%faetlcﬁlﬂﬁétbxﬁial dmfatloMBD) action
intracel l ular recordi ngs of action potentials with

potensish pmphitude 6P Adtand peamingnqediphgse 4 depolarization as summarized in the
Table. Nodal-like action potentials (Fig. ) were characterized by prominent phase-4

depolarization, slow upstroke (dV/dtmax), and a smaller APA. Embryonic ventricular-like action
potentials could be distinguished by the presence of a significant plateau phase of the action

potential resulting in a significantly longer duration compared to the more triangular shaped
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spont aneously contracting EBs. Continuous el ectrical
activity was docunented in 12/20 EBs. EBs with
waeomtiomsozis el ectrical activity had spont aneouBCHUB10081023174
potential rates that were relatively constant
t hroughout the recording period and ranged between 38
embryomic-bOtl beimon pateBia) IERdditioppinstapionic aentigulaylilasction potentials

ohseyved nd c] ear periodiCi f actiyi wa
eencf2y Sesive B8R B Slobes botignipbi oot of eeibiabe bahegEhps were
mainfiddan chire Hondle td S@YsNg at a relatively rapid rate
that then tapers, foll'owed by anot her pause. For

[0004i sodi cThese lafter to elhesesiofagtipopotgntiale atevefepyed tasembyonic, because

auses varied fromEB t B nd there.was a.rough
they B asrt & g ffiicerto i syl Bero Bichl ffeCiffhot from
neond@l dndi davilt2bedi AR se. flarpatralir BBe eln8BRAR] ackbh bbRhBals are
pes of action potentials [00044] To characterize

L th .
characiepesd bY moxe dm%@sin@gnnwntdw@to@s@ptqnéa@xmm@@dt“ﬁleyv”?ype action
poterﬁ{ggpqease@&glow @9&1&1{15)§€~59%0 9&%@% potentials from 105

stable 1 np 20 di

alements o erent EBs. At the tine
[00046]ndow Td cathpdre netitin pritéroialst et hanee sardihicedll (ypds @ba given EB

days), there was clear heterogenejty in_the )
outgq%%(fp i e @P%ttpieeseae&aredﬁlpﬁlﬁt@%f% WIS Up fyherpprate yegordings per
outgitl, DubBAERE) PSR BHIAE iRl SR Sorlle? [ HB @l EB are
chareetenizydby e preelonrinant hetion pdtentibFplgenolype THb provide a quantitative

cl.assifi [on was based on th roperties of the .
compgepqbt YLUCHE Peflon O A B PRIy O oL pFHEn 2t & Sigele BB, we
plottéd 1§86 nRhsrae APEIN09 @ro?%%fé?ér‘@. {OMhEaIBxY APDOBS B%bHRA closely

potential duration , action potential anplitude
togethexHp) 2 givan BB artishewmekvatabpitn fiemiER ép BBastudied. i Diresagesults suggest that

sunmarj zed iR the bl e.. Nodal,-1.i ke. acti.on potenti al s .
for agygiyen J?ea&gg gﬁcﬂ%{grgg%[@rslpglétanws g}flgerprﬁleaﬁpn r%vg i) Hreﬁom1nant cardiac
myodl&P&lakHe Bise@Bn tifd RiptodRsibleeok PMeAidTRX0rphBsl Sbserved.

smal | er_ APA. Enmbryonic ventricular-like action
[00044t ent i Rats adaptatiopcof dicion petentinlsd by t he presence of a

jgni fi . ' nti : .

000y | S35kl PS8 Uit 30 AIKB Bl s nrse i
hearttrgte tHth ddeceeaké irtABD| Ratsiapadon islpr¥en? 0414l kh83ntricular muscle,

PCT/ US2003/ 023174, enbryonic-atrial action potenti als.
and if ¢anydmppised ngiepinchscass waes | Sharigpmg; ot AL Withsate has also been

j . .gener.ahl . f :

oveAE BN e 4213 U LR | St VS st decine
if theremitmy@iie eehtiioulatiliteactioh potentdls exhiBiedappsopriafdddbddaptation. Isolated

EB og‘rg?cg%}llﬁg}ekgsrug}f%%c}%%: g%;&fcglotﬁﬁ;g g‘rfljliglggti ﬁ éﬁtﬂ%ﬁé&er%rrﬁerates, and steady
state BERREIokdrBialsTRLLE tHeRTE @& Rh1ySEPT XR M cFedBE R dfny¥inChequency

are dquite distinct from neonafal and adult cardiac
fromrhis @I, rebultedan tARNRACzand AR (eshiortgning onaytiags agmoxintatedy 80% (Fig

S0), BELEEM s GCaHPrE) CNREReSl ALD 55 e e dirgped to 3 Hz.
How&Rk,8Rérk & cbe RE SRz lin! AMA AV(EHHITRY of tHe-ad3HoVp &8kt al [egﬁlgllﬂt@tl the

___To conpare action potentials, and hence cardi ac cel | i
differegipssignulation rgios éestedB Theer igrudistdemonetrate that aubtyopiceventricular-like

cardiérﬁ?ggy?ets%riesggé fneorggt%gsEﬁ”s Bgveutﬁe Bgce:slsdér PRMnR 1S a%%%?dl&%f’y properties

to exhibit rate adaptation. Similar results were also observed for embryonic atrial-like myocytes.

[00049] Human stem cell-derived cardiomyocytes have significant Ik,
[00050] Repolarization of the cardiac action potential is due to multiple ionic currents with

an important role played by voltage gated K+ channels; however, there is significant species
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outgrowth. Qur findings were that nultiple
intracellular recordings froma single EB are
webanactees i zed by a predonminant action potentiBCT/US2003/023174
phenotype. To provide a quantitative conparison of
all of the action potentials recorded from each
vanablhnad)fdhe sxachtype of KoigthenBs presentp| by husapnt heertpemsant thdough HERG

potas LT RPRLI LRGN e Bljt AEE 0 gP e GTOSHEER L e pgignpotentel

HER@%bﬂJRﬂd ark ¥1soiRibERtiR A dVeldh@ent abRSaepresetit E%romlscuous target
. d@ g}gqest that for any given beating EB outgrow
or g

ckribapen desuitdn @mqrmq“c@waif ﬁ@mataorpa@dbﬁpﬁfgmaﬂy lethal

Ventrlcg af gﬁﬁgh%%sf %%ﬁ%d Ae &h i tgsg yﬂ?egs on N ve eQFra Bj%ﬁ %l?ed%a%%r%u%on of Ixr to

repol&@ﬁiﬁbﬂbf acticH poA&itialyin hainan eindtywniiéd &bll—ﬂeﬁ%&j@iﬂiﬁﬁl&bcytes
a

of cardi orryoc tes is the ability to adapt
utilizhyg the BERCE Bpacrfic qhammal bloske: R0l -oABGaEaR ef S0p MAGE-4031 resulted in
act1ox§ﬁét§{1€ﬁ%%al§%éaﬁi{3n it bg@:eﬂlﬂﬁ%al 2\ taf Al erfil} oﬁﬂ@ gEﬁﬁEMLnaﬁke

can In cert I Sease
cardisihgd@ges. SProldreatiogobthe APDvad mbstreaidentias teaﬂnml bepetarization (phase 3)
observed in enbryon (7-12 wk entricul
wherg HER G currerd iepaxEmal i Qehryenic it RE P By cvfesy 2@1390 but not
f I
APDSTLN SOUSARN pLiohl wpkecathone aen e ol
signifierme polidnjgative df bath ARIRI0 dind2APD9&ivds prroidneddaryl HA0Zk w1th a larger effect

e ifferent rates,, and.st ead S e tio
on ABbEnher srEpe Safishe léféb%ﬁ%?ﬂ?ﬁ%@%@f@ 2037 oplbA or MDP. These
resulfs @ﬁg?@%aﬂ HERG &Hshadls R khREWANE Yothl ntFydnié atridl-Hle and embryonic
resulted in APD50 and APD90 shorteni ng on aver age
ventrgpjardikie waltded»mym (anfl ghat &Eponteihutes hlsng'wmtb’ t@rrepolarization of the
nal decrease in APD as the rate was

. addj tj.
acao}?ﬂ%‘iﬁggagiaﬂthss%ce YPSowever, there were no changes in

[000F4FA O PeSbLeKeardy ahddeRGéd Qﬂelpd?é[ﬁilﬁmﬁtmﬁyl dent at the
different stinulatjon rates tested. These results

[000324 ronst4 @ajor rnactha@wmwﬁﬂﬂng eprtain gynes pf ¢ardiac arthythmias is triggered
actlvﬁgrﬁhmegﬁﬂ F3mPnEP 8o SRt "Irlhg R @%Y\ﬁdéc{]ﬁto ear
sary 1on channe s an regula ory properties
ﬁerc&pblahlzitldrﬁt(EAmawh&ﬂﬂ detur doirimi e repelatikdtonweities :&Juem potent1a1 or
observed for errb&b nic atrial-1i keﬂniocyt es.

delayegh aiier depelarizationsddli whickrase I eeppigpigation. -9 4a DADS
resultsfr&ﬂ'dﬁf&@ﬁ'tt ceﬁl 3318311158&030% bk Qgg&ﬁﬁé sl &ﬁ‘fﬁﬁé}@&t of

i on potentla e to multiple iohic currents
mteramtmg iorachanngde am<h632+ oyoding beoteids presantlint cegdiagatyedytks: Therefore, we
nnel s; .however re.is si C|es

exams s e B Ea RO g or T i B el EADS and DADs,
EAD§¥#fdall ?%@@uqul tlstscft | RolBhE&SERton bBtehtiTR 'EAD@@&;V&G defined as

current through HE pot assi um channel s ( KCN
depolatiagtiona opijrong nedrdhé actios poteatialzdateanandfwerh ebsgrvedon 3/ 5 embryonic

v ST SAEh A B0 R Py orr.aos:

DADk @j?pléﬁllyg)c@hlo&h'l 2+CARr16R8BdHch ab ProdatddBy ipfirg 6t ﬂl@bxm toxicity.

prol ongati on and the potentially |lethal ventricula
DADa e obsetved to @p@,ni@p@nt@l@obﬂy iR @gmaltn@mbﬂd} @ellwedlately following
mlcroe)f%@gﬁg gnéé 8:‘&'}%& ull rf@ﬁ (t’(fé r}%‘% g%@occlart mt@ﬁerhﬁﬁéﬁem%ﬁ aﬁg associated
Ca2+C<ﬁ/feﬂb§kiTyD1§‘¢sé eslls Wrelnoz hged fbﬁt&lafé‘ﬁl%ﬁzsmmﬁ action petemgd] properties, but

bl ocker E-403 plication of 500 nly E 4031 resul ted
they ¢ggnonstrate the ab111ty of the human embryonic stem cell-derived cardiomyocytes to exhibit
DADs.
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action potential prolongation in both enbryonic atria
and enbryonic ventricular-1like cardionyocytes.
woe@ionges i on of the AP was nost evident for tBCHUSZENN3/023174

repol ari zati on (phase 3) where HERG current is

maxi mal . In enbryonic atrial-Ilike cardi onycytes, APDI0

but not APD50 was si gGLAIM&OR OLAIMA onged, and in

M‘m c ventricular-like cardi onyocytes significant
VWE rgati on of both APD50 and APDO0O was produced by

E-4031 with a larger effect on APD90. There were not

statistically significant effects by E-4031 on APA or

MVDP.A Tetied for testing agentsdgesfiect pahumpRcGuding Geldd eoraprising the steps of

expressed i.n both enbr ic atrjal-1ike. ryonic

v el P e s Tty bbb e BT Voo e

S in%isﬁxiiﬁ?%aﬂﬂ% ktdnéRerhSRgd adtiohotedialodf at Meast @etcaiomyocyte;
potentials in these cel|l types. [000511 Provoked early
asdpeRingithe ¢ardionayocytegoltha 3528t iaBhs [ 000521 A naj or

mechani sm.under,| vi ' - '

PR e RS TPl BT BB MR By R LR gt ptor the exposure
fromafter depol arizations. These can be divided into

earLK afterdepol ari zati ons (EADs) which occur. durin
t Re Theposthed obelpian! stherginthgopsdipmirsyisisisgrctst rogeihs grpr

consi et ARG YRHL PRI AREREON - o

cel lul ar mechani snms, but both require a specific and

compl ex set of . interacti i on.channel s d Ca2+..

ol egnihed oF lainp | Sdern fH ulRifaR yoiyy petfting the human

Q8L SERN &1ls YRforPeRBrNGE bBHRE Y vherkBIthE hnfeddidiing! ihél8des impaling an
embr}?:-ardlgtonyoci'/tesf)for tﬂg ability to devel op EASgland patine
embripAbbody EMBsintejqmirodd.| y occur in the setting of a

prol onged action potential. EADs were defined as

depol ari zations occurring near the action potenti al

PlAt £ eIV En oA MBEihel? oBlebt @RIYAda€diac cells comprising the

ventricular-Iike treated with E-403 1. EADs were
stepspéver observed in the absence of E-403 1. DADs

typi.cal ly occur, duri i . produced

b hﬂ?ﬁﬁgmg?ng?%r§#%Q¥%§?§Fﬁ§ﬁghg%ﬁgqégfgx%%éerved to
OG@sHtifping ah andeusd Yodnramshatultupeiwhish phiysicallyt sontracts;

i medi ately follow n% .m croel ectrode irrgal ement _
priaeaskiiRg § Dhyrical sharagienisfic of dhscqontraiion afrihs spbiyvekhady;

an [ . V. . ..jhese cells were not
u§%Bg$%$&%%%?gg?g?§§%?v%%hgﬁgﬁgﬁion potentia

prodRefingesy chaige ih fteychderctenstic af the thmtradioh of theaimtrp@d body.
human enbryonic stem cel |l -derived cardi onyocytes to
exhibit DADs. -13 WD 2004/ 011603 PCT/ US2003/ 023174

CLA Mngfalo(}ﬁl c?%gltleé W1t Mhedein heRbRGEES oft tBE bbitfhction measured

agents for ef on human cardi ac cells conprising
is thetphesistlapagnitiide ofithe gontragtioar di onyocytes derived from

human enbryonic stemcells; neasuring the

transnmenbrane action potential of at |east one

Cy dh QiR dsEolaimed in claim 4 wherein the characteristic of the contraction measured

is the rate of the contraction.
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exposi ng the cardi onyocyte to the agent; and observing

whet her the action potential of the cardi onyocyte
webangesonfter the exposure. 2. The net hod ofPct/abrond023174

wherein the cardi onmyocyte is selected fromthe group

consisting of atrial-type, ventricular-type and

nddal sietipd fontestingageaistfesthe eff§ttontbe blectriof! prbpértiesiof the HERG

erein the culturing.s conducted by permtting the
cham}%’ﬂwawmm%w%ﬂs%ﬁ%@ﬁﬁ%e Sgﬁjsfogr m enbryoi d bodi es
andiWReY Sirfliohdy8c¥B A8 Vel EronBkHAesmbiyBAL IshEn délls;
enbryoird body 'wth an el ectrode. 4. ‘et hod for
t enderting agdentode grto mhishst oae tadionyeckigiaauléaedi ac cel | s

conprising the . steps . of culiuring.hunan.e ni . )
< eamuiig G igh of BRgfaps it A8t Tl T BE M8 ediomyocyte
e ?a{s@ﬁ%ith%dﬂaiérﬁpwytm thdlhdadt; @ndhi ch physical Iy
contracts; neasuring a physical characteristic of the
c ohsersiogivhethsr theastionipetpstial dyetipn is ehanged hyytheragent, as would be the
enbryol s agent; and observi ng any change
Case&%t%@%h%@%@é%‘ﬁse??edc of the contraction of the
enbryoid body. 5. A nethod as clained in claim4
wherein the characteristic of the contraction _nmeasured

i $- tFhe meihed ebslainn g mhetri thscatdpmyesyteisselegnd figm ¢ gioup
cons A0 G2 Tt SRR SIS bl

rate of the contraction. -14 WO 2004/011603

PCT/ US2003/ 023174 7. A nethod. for testin ents.f.or

{ ei Fhednetbid Obs a4 saieeth C e [SEPPIe Y PRt e buman
embr%lﬁ@ BEhn dels BHARR dfrfdidbodRb hitd #ABRIH the ReabilitheShelR8esdinpaling an

cul turing cardi onyocytes derived from human enbryonic
embrgdidodeiith;an clevérede.i ng an el ectrode into at | east one

cardi onmyocyte in culture; neasuring the duration of

the transnmenbrane action potential of the

cayodi OB Br testiiPahRRTot teir GRENDAVIEYER g deaged after

agent; and observing whether the action potentia
polariyatien ¢vents is hyman gewdidscells eoraprising thestapeaf d be t he

case i.f the. HERG cI Iy d . nod of
c TS fimibe ttEioRlRcy R0 DR iy Riehl Sflor/Snic i EBISOT OF
O dbiining Qrehias bF 1@ tehsMbmbaine bytid, potanial dthb asrdionpgocatecbver time;

nodal -_tyfe cardi orryoce/t es. 9. The nethod of claim?7
wepesing theecardiomypqyiyfoithe agmiddled by permitting the

RS OB B ST A LR e

enbryoi d body with an el ectrode.

11. The method of claim 10 wherein the cardiomyocyte is selected from the group

consisting of atrial-type, ventricular-type and nodal-type cardiomyocytes.
12. The method of claim 10 wherein the culturing is conducted by permitting the human

embryonic stem cells to form embryoid bodies and wherein the measuring includes impaling an

embryoid body with an electrode.
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10. A nethod for testing agents for their |ikelihood
of triggering delayed after polarization events in
whovnoies di ac cell s conprising the steps of ceXT/UR2008/023174
car di onyocytes derived from human enbryoni c stem
cells; obtaining a chart of the transnmenbrane action
pdBem hrthodffo festimppag@hrriyobyir tikeheioddf fggseri@xPeisd QU syndrome in
the gardiomyocyte to the agent; and observi ng whet her
humay cgediagcedfs SPORHSIBE therstepsfon event is triggered by the
a . . . .
o g iR LR R P i BB B LBl g
ofob&tining lachyn ef thedransimembmne agtpa mimhtiabod pluyabiy of the
.cardi ocytes. 12. The nethod of claim 10 wherein the
Cardl?fﬂy?‘i}’?‘?n%@er W% onduct ed by permitting the human
EERpYSHY the ShRIMARIJy R foInd Hcht;@ABr yoi d bodies and
wherei n"the nmeasuring includes inpaling an enbryoid
b eiyervinglwlmthez ladeng QdesyndrofmeWwDrizgentd by 16O 3gent in any of the
d.PCT/L};§2003/023174 13. A nethod for testing agents for
car¥E'SSi kel i hood of triggering long QT syndrone in
human cardiac cells conprising the steps of culturing
car di onyocytes derived from human enbryonic stem

cdit sthe'meied off dyjmal Twhereinghe eardiomyeastedssalenied Gemitlggroup

.nat ent i . ' rdi. e over

coniBhethl ol SeUBLLEY o8l it oobSeflighiaSHe v
observing whether a Iong QI syndrone is triggered by
the agent in anyf of the cardi onyocytes. 14.

The
nefhddearetadeiplam 13whaph theeuligingiisagnsigted bypermitting the human
. 3 i i . i - {. . .

embr PGB el O h A enE R hoRBPalEL bl ihe Rlchi il HAfies impaling
embryidié bodithwith ah etdcadbde. 13 wherein the culturing is

conducted by permtting the human enbryonic stem

cells to formenbryoi d bodi es and wherein the

measuring includes inpaling enbryoid bodies with an

el ectrode. -16
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