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In a first aspect the present invention provides a method for inducing
cardiomyocyte differentiation of a human embryonic stem cell (hES ), the method
comprising co-culturing the hES cell with a cell excreting at least one cardiomyocyte

differentiation inducing factor or with an extracellular medium therefrom, under
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cardiomyocytes of the invention wherein the differentiated cardiomyocytes are
coupled. The coupling may be functional or physical.

In one embodiment the coupling is through gap junctions.

In another embodiment the coupling is through adherens junctions.

In a further embodiment the coupling is electrical.

In a fourth aspect the present invention provides a colony of differentiated
cardiomyocytes produced by dissociating beating areas from differentiated
cardiomyocytes of the invention.

Typically the dissociated cells are replated. Preferably they adopt a two
dimensional morphology.

In a fifth aspect the present invention provides a model for the study of

human cardiomyocytes in culture, comprising differentiated cardiomyocytes of the
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KvReaiing riygd cardiomyocytes express ANF. Expression of the a-subunits of
the cardiac specific L-type calcium channel (a1c¢) and the transient outward
potassium channel (Kv4.3) were also detected, the expression of Kv4.3 preceding
onset of beating by several days. RNA for the delayed rectifier potassium channel
KvLQT1 was found in undifferentiated cells, but transcripts disappeared during early
differentiation and reappeared at later stages.
Vital fluorescent staining with ryanodine or antibodies against cell surface

alcion channels allowed differentiated cardiomyocytes of the invention to be
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during early differentiation and reappeared at |ater
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The present invention further provides a cell composition including a
differentiated cell of the present invention, and a carrier.

The term “inducing differentiation” as used herein is taken to mean causing a
stem cell to develop into a specific differentiated cell type as a result of a direct or
intentional influence on the stem cell. Influencing factors can include cellular

parameters such as ion influx, a pH change and/or extracellular factors, such as
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carrier. The term"inducing differentiation" as used

herein is taken to nean causing a stemcell to

develop into a specific differentiated cell type as a
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The term “extracellular medium” as used herein is taken to mean conditioned
medium produced from growing an embryonic cell as herein described in a medium
for a period of time so that extracellular factors, such as secreted proteins, produced
by the embryonic cell are present in the conditioned medium. The medium can
include components that encourage the growth of the cells, for example basal
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35 relationships are a measure of the pumping capacity of the heart and may be used

as a read-out of altered cardiac function following transplantation.
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intended to exclude other additives, components, integers or steps.

The discussion of documents, acts, materials, devices, articles and the like is
included in this specification solely for the purpose of providing a context for the
present invention. It is not suggested or represented that any or all of these matters

formed part of the prior art base or were common general knowledge in the field
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Figure 4. Action potentials and chronotropic responses. A. Action potentials
in hES derived beating cardiomyocytes and isolated human fetal ventricular and
atrial cells. B. Effect of Verapamil on action potentials in hES-derived and primary
human fetal cardiomyocytes (hfetal). C. Chronotropic responses of hES and human

35 fetal cardiomyocytes to different stimuli; mean beat frequency + S.E.M.
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of Conclusions

This is the first demonstration of induction of cardiomyocyte differentiation in
hES cells that do not undergo spontaneous cardiogenesis. It provides a model for
the study of human cardiomyocytes in culture and thus is useful in the development
of cardiomyocyte transplantation therapies.
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g;g eg@ Eépeeglrncse gommlt ee of YhehLLfnlverSI?y Il\hedlceaﬁ Center Utrecht Adult

cardiomyocytes were isolated and cultured, as reported previously (3). Fetal
cardiomyocytes were isolated from fetal hearts perfused by Langendorff and

30  cultured on glass coverslips. For (patch clamp) electrophysiology, cells were
collected in Tyrode’s buffer with low Ca 2 (18).

RT-PCR
RNA was isolated using Ultraspec (Biotecx Laboratories) and reverse
35  ftranscribed (500 ng total RNA) as described previously 19. Primer sequences and
conditions for PCR are given in Table 1. Products were analyzed on an ethidium
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1. Products were anal yzed on an et hi di um WO Productsize  Annealing
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ag

contaabls for RIGACARPARTCATAAICITCGAGHCR (Pri ners atiéd PCR 55
conditions. 5 Gene Primer (SEQ I D No:) Product size
Anneal i ng T TO{CPHCER CCTTCAGGAGA (1)

215 Baunn - TTCTEERSATACRRAEEs (3¢) a- actini nggg 56
5'- GTACAACTACGTIG (3) 580 5

5' - AGTCAAT GAGET BABGIICETG{@AGGANBGT (4)
5' GAACCAGAGGGGAGAGACAGAG( 5) 406 61

- BOETCAGCT TP THBSRE PN MAS S(P) 5 - GOGCCAMDS 61
TCCAACGTGTTCT @p)ocmmcsﬁecmem@um

5' - GTGATGATGTGCACCAGGTTC (8) Nest ed PCR

o - ASHRLOCT TOACPREAIGE (9 oE8 0T 1 w5
o | AN RS HE@G‘EA%A% ic 62

5 - cT | anb

o R AR charrcRRag il anban 55

5' - GCTTTTGACGTSCTESTTGATCRAICABETTC (10)
5' - CTGGACAAGAACCAGCGACAGT 15 562 56

5' - MEAGGAT CAGTHABREERAIAE By (KN4, 3 449 55
S CTCCA A AREATIS AR A7 55
Phospholamban 5-ACAGCTGCCAAGGCTACCTA (13) 191 55

5-GCTTTTGACGTGCTTGTTGA (14)

alc 5’-CTGGACAAGAACCAGCGACAGTGCG(15) 562 56
5-ATCACGATCAGGAGGGCCACATAGGG (16)

Kv4.3 5-CTGGACAAGAACCAGCGACAGTGCG (17) 322 55
5-ATCACGATCAGGAGGGCCACATAGGG (18)

KvLQT1 5-TTCTTGGCTCGGGGTTTGCC (19) 723 58
5-TGTTGCTGCCGCGATCCTTG (20)

B-actin 5-CCTGAACCCTAAGGCCAACCG (21) 400 55
5-GCTCATAGCTCTTCTCCAGGG (22)

B-tubulin 5-TGGCTTTGCCCCTCTCACCA (23) 369 61

5'- CGGCGGAACATGGCAGTGAA (24)




5' - ATCACGATCAGGAGGGCCACATAGSG (118) KvLQ@r1
5 - TTCTTGGECTCGGGGTITTGCC (19) 723 58
WG 2005 QRTRBCTGCCGCGATCCTTG (20) (3-actin PCT/AU2004/000302
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5' - GCTCATAGCTCTTCTCCAGGEG (22) 143-tubulin
5' - TGGCTTTGCCCCTCTCACCA (23) 369 61 5'-
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and coufpPuweitlaPeligd fardpdain@he” viavith 10ulbiyraAl Bes light from
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25
Dye coupling
A filtered solution of 3% wi/v Lucifer yellow Lithium salt (Molecular Probes,
Leiden, NL) in 150 mM LiCl was microinjected through Quickfill glass
microelectrodes (Clark Electromedical Instruments Pangbourne,UK). Dye was
30  injected into one of a group of spontaneously beating cells by a 1Hz square pulse
(50% duty cycle), amplitude of 5x 10° A. Directly after injection confocal laser

scanning microscope images were made of the injected areas.

35
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rima a t
AT AR 2, TR, o et BuEd 4R B maEed Salomyocytes
30 dagxnilsifedwartohieait shizBorkewhsrestamad alith iy atiningFigure 2E, F), organized
in separated bundles. These were reminiscent of the bundles observed in human
fetal cardiomyocytes (Figure 2H, K), although the individual sarcomeres were less
well defined. The morphology was quite different from the highly organized, parallel
bundles observed in cells from biopsies of adult human heart (Figure 2M, N). hES-
35  derived cardiomyocytes also stained with myosin light chain-2a, MLC-2v (data not
shown) and tropomyosin (Figure 2G) although again the sarcomeres were less
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30 f e{TEdble 2). a1-adrenoceptors, B1-adrenoceptors (regulated via a cAMP-dependent
mechanism) and nicotinic acetylcholine receptors are known to influence cardiac
function. The effects of phenylephrine, isoprenaline and carbachol on cultured
dissociated hES cardiomyocytes were tested and compared to cultured human fetal
ventricular cells (Figure 4B). Carbachol addition decreased the beating rate of hES
35 derived cardiomyocytes and human fetal ventricular cells while an increase in
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contraciion cou
junctions between cells |n groups of fetal primary cardiomyocytes and hES-derived

cells (Figure 6A, C).

L-type calcium channels comprise the predominant route for calcium entry
into cardiac myocytes and are key components in excitation contraction coupling.
The dominant cardiac specific isoform is a1C (23). Using a specific o1C antibody
(24) we observed positive cardiomyocytes in both differentiated hES cultures

(Figure 5F) and in human fetal ventricular cells (Figure 5G). This is in agreement
with the RT-PCR data (Figure 2)

Discussion

Before hES cells can be applied clinically it is important to control their
growth and differentiation. Both embryonic and adult stem cells from the mouse
apparently respond to cues within the mouse embryo to differentiate to (virtually) all
somatic tissues (reviewed in 25). If these cues and the signal transduction
pathways they activate can be identified, this knowledge can be utilized in

controlling differentiation of stem cells in culture and in vivo. Here, we have identified
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6. A method according to claim 5, wherein the stem cell specific
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7. A method according to any one of claims 4 to 6 wherein, the hES
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8. A method according to claim 7, wherein the marker is used to
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9. A method according to any one of claims 1 to 8, wherein the cell
excreting at least one cardiomyocyte differentiation inducing factor
is an embryonic cell derived from visceral endoderm tissue or

visceral endoderm like tissue isolated from an embryo.
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20 cel | 25 itke BNIURZ. cell line.

20. A method according fo claim 1, wherein the cell excreting at least
one cardiomyocyte differentiation inducing factor is a liver
parenchymal cell.

21. A method according to claim 20, wherein the liver parenchymal cell

25 is HepG2.

22. A method according to any one of claims 1 to 21, wherein the hES
cell is derived directly from an embryo or from a culture of
embryonic stem cells.

23. A method according to claim 22, wherein the hES cell is derived

30 from an embryonic cell line or embryonic tissue.
24. A method according to claim 23, wherein the hES cell has been

cultured and maintained in an undifferentiated state.



22. A nethod according to any one of clains 1 to 21,

wherein the hES cell is derived directly from an
wepinpgi2es froma culture of enbryonic stem ceCT/AU2@3/000302

A net hod according to claim?22, wherein the hES cell

is derived 30 froman enbryord7c cell line or

enbryonic tissue. 24. A nethod according to claim 23,

wher €% t hentelitod atbtorda) toeaty omeibf daids drtd 2gawhieaeingte hES
in an undiffere tlate state. WD 2004/ 081205
T AUB00AY B 310t BRI GeTHAIRFES B T ATRPUSY - any

one ajg cl %gﬁet%oﬁoa&ﬂ)rdl e{ChAy td?‘f% BE%Ialﬁ'%l } ttgggg Bkrein the

under go car di ogenesi s spont aneou
accor di ng qandiamyooyite diffexsndiatien ]ndumlrigsfacmfes @i secréted protein.

car di ocC |fferen iatio in tor i S .

5 cacr diion g stathind acaSBing o AR oAb uieths YesEed nrotein is a
26, wher elq;rowtlefa%ﬁﬁr&tc@&bmﬁ@tr@tmeg@a@sgémr@gte@a%r&ﬁt.at.on
cyt oki ne t regul ates and triggers differentiation

28. AR&et Hhineibedpecorgindlaayy one obclaimsinte 27 twhergin the hES

ai 11 or ent 101 B0y 85 sefofroltrght Bttty Bitors) are co-
10 29. A reithestl mogeodi ng to claim28, which includes

introducing the hES cell to an enbryonic cell
10 nonolédyer proethed@esprding for elplni4h walphtlﬁgluéﬁﬁrlptfﬁdumng the

\?\ELL e: 2 f ;HESJ nEﬂ )’t/%%pcéarggﬁ}otﬁ%jcé“:ﬁﬂfn@'lé%rtp?o&u@éc{rgg%rohferatlon

e e nonol ayer °i’'s "gr own
subst ant i af te@ehitugorie caeliéh thieurbES cel | is 15 all ovved
resence, of ext acehéul r nedium of th

t th
erbr yghi o AcMEURD BGSRURG Ja T 78, SHATPE dhe. Fbiyonic. cell
i nduce d'rﬁ&ﬁélﬁ%r‘ %t%r%(hnofo E@@a@ﬁ%ﬁ&ﬂ:ﬁmb%g gﬁ'ﬂ mﬁeﬁ’é‘?% cell is

cell type. according to ai m 30,
15t he hES ceilllovwesl tl gmdnttbe presance quexttaoellulantra'ediung of the

the ext L] ul ft |
but ot 1 POREOR St oY P odRf Wini B PHER 534  induce

A method afifereditiagon 6f HeahES b td\@esrfp%bﬂlctd%ﬁt gpdr yoni ¢

cells and hES cells are separated om each” ot her by

a fildler ok mathegarseding tonglaim 30swhareis thgaES @l is/allowed to

25 conar ¢ Ry 1 COAFEY eRGefiher afenBrotobeliids HEFRE "or e

20 are those embrgrbmcaj@(s)pbummh g fb%s‘e@be%f@l% efdryonic cell(s).
reneﬁe but do not kill stem cel drive themto
nt

di f f i%afRetaod |319§PR¢@FS/KP Rladmext. rersiny Hie gmbryonic Cells and

hES cells are separated from each other by a filter or an acellular
matrix such as agar.
33. A method according to any one of claims 1 to 32, wherein
25 conditions for obtaining differentiated hES cells are those which
are non-permissive for stem cell renewal, but do not kill stem cells
or drive them to differentiate exclusively into extraembryonic
lineages.
34. A method according to claim 33, wherein a gradual withdrawal
30 from optimal conditions for hES cell growth favours differentiation
of the hES cell to specific cell types.
35. A method according to claim 34, wherein suitable culture

conditions include the addition of DMSO, retinoic acid, FGFs or



i neages. 34. A nethod according to claim33, wherein
a gradual withdrawal 30 fromoptinal conditions for

whBiB4081205 gr omt h favours differentiation of tPer/AER04/000302

10
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25

30

cell to specific cell types. 35. A nmethod according to
claim 34, wherein suitable cul28ure conditions include
the addition of DVMBO, retinoic acid, FGFs or WD

2004/ 08 12@MPETM Ab20NdrDRARAZoulS irdiBsse diffePermtidtionrrate and/or
whi ch coul d increase differentiation rate and/or

ef fi ci enc@ffiABHNCYA net hod according to claim 30,
wh kN t ' a
erggn %\: rr]r?e,gf)‘z%% %glaﬁrtdg?daltos c%‘frﬁ 3(9'(\9?(4:\%&@’[??@8“6#?(288 cells are

and are t n agent Whi preve
further digrownoo obnfllenceebhd.ard7theh eepbset docam digegt which

to claim 36, erei.n the age Is mtonycin C. 38. A
met hod ac @EPEME TYHE Y'ﬁpg@?tt%@'g'n the enbryonic

monolgyer A HiRYEd !aéc&amgktbioﬁiﬁﬁs@, WRY@irPHePagdr is mitomycin C.
addition of the hES cell(s). 39. A nethod actording to
cl ai 3838, AvmetkddhactrrdingSociaims3@rwheren thespmbsyadiamgnolayer

then introduced t mongl aver .of . enbr.y.oni ¢..ce .

20. A et TIPS COPATHITT & Y8 PSS RE of vif hEfisen(o)

cel | ggand sermetedl @ce@idiry abecleimcBB! wWigstefroth® HESi 66lls are
of two to three weeks wuntil a substantial portion of

the hES cdélispersed andithervinbiodugee o aqmonglayer of embryonic cells.
di ff tiat ' d :
hor 035" IEOBOGR SRDAEY 6, BREORE LR S e anc

42. A di f feprilebhiat calls e dioacnieyd ¢opa parioddbfltywoato three weeks
met hod according to _.any gne of clains 1 to

_ 40. 43. A

di f f er ent {Uatibd SERPi@NERVRRIER Ohtha PP Rglls have slifierentigied.

| ai 42, . : . . h
o121 112, A RPN GO GES 1 o
di spl ays cloesmut vopega exdmgeassis spomtarieouss.

[ f [ i cal,_of dj . .

s A2 1 Pedlirontter BardBigdns PeodRit 31 Hanebod asehrding to
41 or cl aighydhe dM@aiRidY td1godi fferenti at ed
cardi onyocyte resenbles a hunman fetal ventricul ar

cel | 4i3n c diffecentiziied sardioraydsyde ascotingltaceni dhaojain 42,
rein the

i 11 er ent PR aRebustel PedbmotiE Sitlkiry ergjac
atrial celdpetificGaridmeric Ateifs dnldf disgals ahrfhotropic responses,
car di onyocyte according to claim4l or claim42,

ion channel expression and function typical of cardiomyocytes.

44. A differentiated cardiomyocyte according to claim 41 or claim 42,
wherein the differentiated cardiomyocyte resembles a human fetal
ventricular cell in culture.

45. A differentiated cardiomyocyte according to claim 41 or claim 42,
wherein the differentiated cardiomyocyte resembles a human fetal
atrial cell in culture.

46. A differentiated cardiomyocyte according to claim 41 or claim 42,
wherein the differentiated cardiomyocyte resembles a human fetal
pacemaker cell in culture.

47. A plurality of differentiated cardiomyocytes according to any one of
claims 41 to 46, wherein the differentiated cardiomyocytes are

coupled.



wherein the differentiated cardi onyocyte resenbles a

human fetal 30 pacenmaker cell in culture. 47. A
w@bkawnagizoy of differentiated cardi omyocytes acPCr/aAU2Y4/000302

to any one of <clains 41 to 46, wherein the

differentiated cardi onyocytes 2% e coupled. WO

2004/ 081205 PCT/ AU2004/ 000302 29 48. A plurality of

di f f eigent i Atphgratigr ofi difiyreplises crdiontiotytesoacdording4d claim 47,
wherein the coupling is functignal. 49. A plurality of
di f f er ent ViesaincBeFoYRIe & BECHRYr di ng to cl ai m 47,

wher gjgn th M‘gl% j v [ ; i .
di ffgrggntigte ggrﬁ%@c?@%%lgc%églg?nl n %%ﬁ%%@hp%,c%m 47,
wher ei n t ehereimpthieropuipting ke plwgiicadap j unctions. 51. A

pl ur of diffe ardj.onyocytes accord

5 Do B 9Pt PE R araeate BTy SEHRS ason cihis dan 47,
j uncti ons \iRgeirfthi! i @EB@ Yo BkostiH gﬁg RiHdidhed

car di omyocytes accor ¢ to claim4v7, 10 wherein the
coupliing ifsplirgliy of difereminted\carsliomyocytediaicterdingy taaclaimm 47,

cardi onyocyt es. accor di to,claim4l. 54 A colony of

i 11 er ent LA dRy e i el B ks Jondlieb8e  at i ng
beat igpg areprirdiitpof diffdrentenéd @bﬂﬂom?bdyt@mewmﬁg to claim 47,
according to claim41. 15 55. A colony of

10 di f f er ent ihesaIncledIcvR)BE Ja @lsctiicabiuced by di ssoci ati ng
beat iag arﬁ@éloﬁ@?ﬁ%@r&ﬁﬁa% !choqgrgglg% 'e%%%é?otirgi fo claim 41.

produced by a according
to 4®%4.56.A éolonl ofidiferentisted gatdiomygcytes ppddedel B dfssociating
to 55, wherein the dissociated cells are replated. _ 20
57. A col Q9ptiRg &ea HEM fferentisfesscaririnyeeytes according to
di ssoci at egiges) s adopt a two di nensional norphol ogy.
58. A nodel for the study of human cardi onyocytes in
15 cul t ®W%e, Acooipny if diffedentisee cardiomgocyediprotoead by dissociating
accordi ng,to,.any one_of ¢l ai 41 to,.46. 25 59. lse
of o modalbatBE ARy or efefbtered Bl efiRg Piduced by a
car di ony oGyé@okRRORIIAGTtAEhP Bnb R cRiths BR 4bse of a
nodel according to claim58 in studying cardi ac
f unctSbon. A ealonysecorfding troary one obcdimg S3dodimiwhessinithe

studying  fl&eidi@BLRL 8lOBpiated.
20 97. A colony according to claim 56, wherein the dissociated cells adopt
a two dimensional morphology.
58. A model for the study of human cardiomyocytes in culture,
comprising differentiated cardiomyocytes according to any one of
claims 41 to 46.
25 59.  Use of a model according to claim 58 in developing a
cardiomyocyte transplantation therapy.
60. Use of a model according to claim 58 in studying cardiac function.
61. Use of a model according to claim 58 in studying
electrophysiology.
30 62. Use of a model according to claim 58 in studying changes in
cardiomyocyte function during early human development.
63. Use of a model according to claim 58 in studying ion channel
function.



30 62. Use of a nodel according to claim58 in

studyi ng changes in cardionyocyte function during
we@arkhpstzosran devel opnent. 63. Use of a nodel BCT/AUZI0AG00302

to claim58 in studying ion channel function. WO

2004/ 081205 PCT/ AU2004/ 000302 380 64. Use of a nodel

according to claim58 in studying changes in calcium

chanrg}. funsd bpa nibdd| REcBRTinY tdHIBRA SGQH%ltlidv(;ﬁ@Eha@s in

|
Use of a nodel according to claim58 in studying
speci al i sataleiamgghanael funictipnisiusisg eariguman ideveliopment.

a7t Pt UTE Rl ARG HBhufis . bE P BN RTINS sRecigysation of
cl ai ms 41 dtfal fiFes67. A mutated differentiated

cardi omyocyte according to any one of clains 41 to .
546, f&-f orl? YHOSYSIRMN fer sardioyaseulandrugdesiingsompdsiHg a

studyi ng Ctﬂff@ﬂe%%%&ﬁd%rﬁi%&y‘?@é&@drhﬂ@ ttﬁe’bgly one of claims 41 to

el ectrophysi ol ogy conpri si use a nuta
di fferenti4g.ed cardi onmyocyte according to claim67.
69. in vitro, s em for cardiovascular drug testin
comprii ndk MURIRLFHErantPtest SHCICRRF Vi PRI RE R @ Ot of
accordi ng d&infd £4 B 86, pdiforhted AR al Mutdnk hegB&INOd for
cardi ovascul ar drug testing conprising using a

10 nut at@d diA matbod chstudying chirdinpoyoayte diffeoentiatipntand

20 m &7 Sogh kfitas hrpydsales Bhuliibgreasara

fl uorescen‘?

agai nst ceddrdriyorye: addordipg télepimed® to identify a

differentiated 20 cardi omyocyte according to any one
of cl@i-ns ANin yiraeysteriifaeeprdioypseilar drug, teskirg eomprisialg a

agai nat _can i PirtdetidiSn oRIRAN B8 A BBlBA R Spum 7

15cl ai ni0(1 iAn in eibahethgdaor eadicwagedivr Eri@testing comprising using
transplantation. 25 73. A differentiated cardi omyocyte
accor di ng 3 Buaedsliterentiales; sardipmyasyteracearginauplaitn 67 as
with a suijhablg &arrier. 74. Use of a differentiated
cardi onyocyte according to any one of clains 41 to 46
for t#ansglssmobvitalfiuoceddent smirdpy with rganedinberagyibodies

L LA E R R R KR
20 cardi ac f ulgdiofiydchteBaccording to any one of claims 41 to 46 in mixed
culture.

72.  Use of vital fluorescent staining with ryanodine or antibodies
against cell surface a1c ion channels according to claim 71 in
isolating a cardiomyocyte for transplantation.

25 73.  Adifferentiated cardiomyocyte according to any one of claims 41 to
46, formulated with a suitable carrier.

74.  Use of a differentiated cardiomyocyte according to any one of
claims 41 to 46 for transplantation, cell therapy or gene therapy.

75. Use of a differentiated cardiomyocyte according to any one of

30 claims 41 to 46 in a method of restoring cardiac function in a
subject suffering from a heart disease or condition.

76. A method of treating or preventing a cardiac disease or condition,

the method including introducing an isolated differentiated



subject suffering froma heart disease or condition.

76. A nethod of treating or preventing a cardiac
walec@easrodr condition, the nmethod including PCT/AU2004/000302

i ntroducing an isolated differentiated WO 2004/ 081205

PCT/ AU2004/ 000302 31 cardi om@dcyte according to any

one of clains 41 to 46 and for a cell capable of

di f f er ent icatdiomyooyte swcorting topnyg phe of eldimshEinto 46 and /or a

treated in accordance w th a. nethod according to an
one of clcgll garab d’fﬁ@%m rﬁ"f‘Ba@%ﬁ Qe %@QHB/O eacellawxgn
subj ect . %reé?ed M RIS QERAR & MBtHIR $dRhdingGo MR oF

the isolate cardi onyocyte is transplanted”into
damaged cataiinac! ta 48 irdo crdiac §sdjeect a subjech net hod

ing to claijm77,. i thod results i
5 rast fat | onmEELAER IR CE Bh P e b e EOtof 76
met hod of chRREMybBReC RY Hhplanted Wto dattagat badiac tissue of a

including introducing an isolated cardiomyocyte
accor di ng stibjeghy one of clains 41 to 46 and lor a

cel | Tihon A PetladieboS R bTARD71; o Bin B A ABE RS in
accor di ng réstopationosfecapfiiae! fanetior intoosdifletnt o damaged

cardi_ac tissue 15 of a subject. 80. A nethod, .
10 accor’d@ ng A Bethed af repaifieeading tisusy ije@ethad including

suffering; : j [ ndjtd .
et hod acduSHBite G Rcféicd SaREYorREnabtbRIhg & o jone of
results iceimsstoriat 46naicd /oardicalt dapabte on difie@entiating into a

bject. 20 82. A cell Iti i.ncl udi :
di 11 er ent (RHUATYRPHRORFBANET ERASH dNngosddnge ot gt method

clai ms 41 d8oitfing 8'dnf ofBIdficiimsSBto W%téfda%aﬁed cardiac tissue
cardi onyocyte acctording to any one of clains to 46

15in a nyocdrldiulijedtnf arcti on nodel for testing the

car dihyody (e IR IR P Qoo RS, Sereia; g SR ieeuffering
in a nmyogairisadaraRedalissies an@shditorassess the extent

of cardiac repair follow ng transplant of

car di&%hy odynethed asgordig & plebyet¥ 088, Wheksin the method results
sui tabl e [y1al A rdi el according
to claim gﬁ?é%ﬁ@@ﬁndtcﬁagd'ﬁgggy(gfr‘??]r}glaaéua’tg&lqs an
20 i murglef igi eall asoipakitionedhelddimg aa ndifidreniatedr diaadiomyocyte
nmuscl e degeneration followng infarct that is used as
a uni ver s@CCREHBGIGANY one of claims 41 to 46, and a carrier.
83. Use of a cardiomyocyte according to any one of claims 41 to 46 in
a myocardial infarction model for testing the ability to restore
cardiac function.

25 84. Use of a cardiomyocyte according to any one of claims 41 to 46 in

a myocardial model designed to assess the extent of cardiac repair

following transplant of cardiomyocytes or suitable progenitors into

a suitable host animal.

85. A myocardial model according to claim 84, wherein the host animal

30 is an immunodeficient animal created as a model of cardiac muscle

degeneration following infarct that is used as a universal acceptor

of the differentiated cardiomyocyte.



of the differentiated cardi omyocyte. WO 2004/ 081205
PCT/ AU2004/ 000302 32 86. A nyocardi al nodel according

W 0008l08i2ns 85, wherein the aninmal is nurine, ORCTAD2004/000302

10

bovi ne, canine, porcine or a non-human primte. 87. A
myocardi al nmodel according to32 aim86, wherein

el ect rophysi ol ogi cal characteristics of heart tissue

or h&sért fAungbcardialmogelaecbrimgneasiaime 8 rvhereinr feaanimal is
in these animls..L 88, A nyocardial podel accqrding t.o

cl ai m 87, MG nés RoMaE FraNe; BRI @ Bofsuimed grimate.

t er mg70f Yol %ﬂgo@{raiapre HEP ClMeBRfSg Mo AT L8639 wherein

A nyocardi al del "according to claim 87, wherein .

vent ri cul atectrophysintagics ichargaeristics rofineagstisssiecer. heart function
is used to measure cardiac repair in these animals.

88. A myocardial model according to claim 87, wherein contractile
function is assessed in terms of volume and pressure changes in a
heart.

89. A myocardial model according to claim 87, wherein ventricular

contractile function is assessed.



