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METHOD OF PREPARI NG CELL FOR TRANSPLANTATI ON Techni cal
Field The present invention relates to a nethod of

wee@wdosiTnyg cells for transplantation into nyocRCTKRR004/002983

tissue of a mammal. More specifically, it relates to a
met hod of treating bone marrog stemcells of a mamal
with biological gromh factors to differentiate into
cardiac lineage, treating the differentiated bone
marrow stemcells in vitro for a certain period to

have hi gMEEHOD 6F PREPARING (EIE FOR IIRANSPLANTATION
survival, transplanting the i nduced bone nmarrow stem
cells into a marmmal havi ng nyocardi al infarction and
assessi ndeehuical Kielded condition. Background Art The

“ability of nesenchymal stemcells obtained from bone

marrow of adult to, di fferegti ate into_variQus gel.l S

i ncl udi ngREdPISERA ¢ DYDY Lelatss 9, acﬁ‘ﬁﬂ’d’aoe ghggducing: cells for
hepahspiatitsisornmto cCarydeardiad ajskes ofas niarimak hoviore Basfically, it
on_the abilit Q w stem cel h .
o isiigs 3014, riefno BEirehE BB RGF Sl SR, BEE mammal with
M/bivdegicall giawthr factaon thadiffeeentiatmantof cardimcnbineage, treating the

| MRGFd M at CAHSESmBfrodeREd dells i §inWPldr % cent lﬁ?ﬁetiod to have high

cardi on¥ogen,| C c%’lgfrs cannot_anplify 1n Cadu,t heart,

t heatefe 8 HPedf Incargrioporst &sll dyeVivY: Wpgeripefing the induced bone
| NGk SlRmTBKIESInSS armafinial @adink enydafdahpd@ibtion ed bssessing
ex% st 1 Recent .tst udi es have found that bone marrow stem
cePPASISACRd G kabl e flexibility after transplanted

into heart. Bone narrow stemcells, which are

transpl a?;t,dgg%%ﬁtnﬁ Ayocardium have the ability to

transdifferentrate into cardi onmyogenic cells, which
enabl es bone marrow stemcells to be used in the

regener atrhe@nbAity Bf AsseHtyal ReSRIcERs bb@ided 3R Hoh&marrow of
the‘a@Feutl ¢c..val ye, bone rmarrow stemcells

0 not
di pew et jdafferepfisty @e Y HIRFSgSRY TRelp @geﬁg’lﬁ’ﬁﬁyt% pfgQgYtes
si ghorddroeyits, inepatovgseaid cardfoumgicy s hadbear sligvgl.y,Based on the

t here. proceeds f LIt I at 0
P10 BRI, (AL L S TR0 0N co
t haensientatierat nent of denet hyl ati ng agent such as 5-

azacyti dinge, SRAN §3L00¢ HIBHeEYY oRb &1 6! thdst! Bhportant causes of
differentjate 1 nto cardi gnyocytes. L
death in the world. Since cardiomyogenic cells cannot amplify in adult heart,
the death of cardiomyocytes due to myocardial infarction makes scar in the site
where healthy cells exist.

Recent studies have found that bone marrow stem cells have a
remarkable flexibility after transplanted into heart. Bone marrow stem cells,
which are transplanted into myocardium, have the ability to transdifferentiate
into cardiomyogenic cells, which enables bone marrow stem cells to be used in
the regeneration of myocardium. Despite their potential therapeutic value,
bone marrow stem cells do not differentiate into cardiomyogenic cells enough to
show significant improvement in function. Accordingly, there proceeds a
study for differentiating bone marrow stem cells into cardiomyocytes.

It has been reported that the treatment of demethylating agent such as 5-
azacytidine enables bone marrow stem cells to differentiate into cardiomyocytes.

5-Azacytidine demethylates genome nucleoside sequence randomly to result in
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5- Azacyti di ne denet hyl ates genone nucl eosi de sequence
randomy to result inexpression of normal silent

wW@enwsess67Bbne marrow stemcells treated w th 5-PCT/KR2004/002983

azacytidine result in induction of various cells, such

as cardi omyocytes (MyoD posi ?’Cve), ost eocyt es

(osteocal cin positive), adipdcytes (PPAR-positive),

and cardi onyogenic cells (cardiac troponin I

positive). When bone marrow stemcells are exposed to

5- -capesyivh difnegrmah eilentagees.i pBorenmafrow- stbhn aetls treated with 5-

c gﬁ‘zﬁék %{ Hes@lt lu{‘ ﬁ[a%%ﬁ@? ofl Véﬁéﬂs%ellé‘ %815‘5 he c%i‘d%ﬁﬁz%bﬁ@s #l1yoD

ate prot

HdWémé’ﬁ @ﬁé@m&’ﬁﬁ}l atstqegala@emsﬂwéh ad\@osytaSz a@ﬁA%l-lPﬁ&lthe) and
S BRONER. O pAATIIRY, St s

ot oty 6’&&??&’/@ ke aracacytedgie, tﬁferrﬁwgnpﬁ%n Sboved! fRd idErieutin-6
prlﬁ&eﬁﬁesi dquieky onsd by &xﬁmpﬁmseﬂf ddillagerb anenmar substrateepiotein,
ol 2B T e B R 3 PSR b prove
t rtartediafd &r e htinan doidpt @naot:mdmeomm&ywly it diféerentihtion into

trd %1 é\%'rd h{%c@ll | ogi cal growth factors and
con i C uce t e cells toward one cell

t
(e.qg. rmdmsgbﬁ aboYee [thhes presens AREHRE Ry e HPBPwE %ﬁﬁ:bone
e Raskt @tehi Ckegie bﬁgﬁt%edfﬂfd Q%No‘éit@ﬂfﬂ (b@dlbgwﬂl r @Blitonment before

t di t bj.ol
| CHbeBuBEh A TG 1 SSRGS a8 hinease
ofantirteied tfind héequatizeldgivahgromir faotors tgchv ondlitions which induce
V'thg %Ffé o Parfiehd aFén B {% a?afr@foﬁl ng&ﬁst({e@ﬁaﬁ gggegeaﬁenuy,

al Sﬂ?@‘“ﬁée maﬂmﬁbl t®p é@lducsy bppa ngagewt Kenheeddd sdirgetlyndeward a
C%‘}dlbﬂﬁfécﬁe dned i %la@@ea@ém/faékﬁ%a@bé@ aweﬁ)ped

pl ant'ed i nto nfarc?e do ocardiumto
b cnmisigd Qfireafing .ﬂefhm ReFdcoamepaRIENY AR GE S gfro for a
NCt:erﬂtﬁr BRI BETOASmPectiah 30 havRighbyitet o€ cpll emeatporation and cell

apsgllahggl%ds aﬁ%o be%%blel ed. me gsegtc I kﬁ?esch%dém { Qf?ﬂ? cglflﬁrmed

Ing car di omyogentc ce rom one marrow s
cethatsthm infudedghongi mhitow Titem melsls @ere imansphanied 1ptoomf@re@d dog

'T%%c%l?cﬁﬁhf ﬂo‘im%%’ve’ tﬁPh%@ﬁd{E‘ﬂd}%uG@”Daf ed tO that of

the’ prior application. ure of Inve

Techni cafoteppHlagsnt IAPH@”&W NBJ d812083- @H@??e%@ﬂto‘”ﬂed by the
| nptesent @Fpﬂi@mp r/QNTEROG}I«mtd;“(Od IaD.] aekdtiberg abasgodwfpevducing

Elt%rn%ég%&ggemc ce&hsr@om%oné %%Prog/as e?rll ols Wt¥h ﬁ1ghu§1lepdg The present
invention provides more specific and improved method compared to that of the

prior application.

Disclosure of Invention

Technical Problem

It is an object of the present invention to provide a method of inducing
bone marrow stem cells of a mammal into cardiomyocytes using biological

growth factors, and treating the induced bone marrow stem cells for a certain
period before transplantation in order to have high rates of cell incorporation and
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grow h factors, and treating the induced bone marrow
stemcells for a certain period before transplantation

WO p0ososiery t o have high rates o f cell i ncor porBCT/BER2004/002983

andcel | survival, and bone marrow stem cel | s obt ai ned
therefromfor treating a mammal (e.g., a human)
di agnosed as having a disord characterized by
insufficient cardiac function. Technical Solution In
accordance with one aspect of the present invention,
i tcell ssupviowd, dad toneemwow ofterpr ceflis cotigined| therefiom for treating a
t rans ti [ I e

PRS2 1S b, YR o B Bhorflr MR crzed by
censvéﬁttlh@ttcahhmefun@fwlbeen i mmrtal i zed; (b) passage
culturing two tines said bone marrow stem cells under
conditions that maintain the characteristics of bone
mar row skeshpical Pelutipn) cylturing sai d bone marrow stem
cells in cardiac specific media to differentiate into
cardio e ceII . and 1 ctln e
step (c) %ﬁ %Cc?u‘f” 8% %Sp%f)“))f) fctﬁ Sant Eﬁ%lfelt is pr%tzlded 2
canethodnyafgeriducing tells for trmmmtattmm bftot nyopamdidntissue of a
[ %ﬁﬂtrxﬁp@om%mﬁgﬁﬁrk?eg@”ow stemcells can be der| ved

from transplanted. I n ste ai
bone nar(PbRFOFiding bese marggve Sfﬁ%(feéhs Apatpayg PPEP"é‘é‘ lfftworia ized;

hou(rj to (B} pd%ée JuRhEnd teb ety }z’aldfblihetﬁnﬁm stehe l;:ells under
car di.ac s contain a

{ [ oPeRens 9133 R e g B

pr ot ei n-(cRpulanthg kd borfd martbwnstémlcellg inwhidii@spesifid jnedia to

P SHELARLY il NG S f RNy G, BMP- 2 and 3 GF-1 i

Soncant ng/ M, and further
cont ain @) p@llqmmgftbq a¢lishefvdtere (@éwm abput $010B0%Nef said cells
L- a8 catlifysehit- 21804 5 to 15 ng/nm LIF, and 1 to 200
nM dexanmet hasone.. Accordi ng.to the t hod of the

present pfbemmethad ofihebresant ifventipny sal e AP Y s cpls can
exXjy &gked fﬁc&ﬁdlh&ﬂium@am t(ﬁb@ﬂ*hﬂlspmm filn so@r () sasdibomdbinarrow

| S B RRULY e 301 5 L9 RS OhbR ey v o

dodayst express MF-20. The production of ceI s for

transpl apf AL Qhcl PeAHBRGRE H Yepl(cPebstall bRGF (basic fibroblast
growth factor), BMP-2 (bone morphogenic protein-2) and IGF-1 (insulin-like
growth factor-1). Preferably, the media contain bFGF, BMP-2 and IGF-1 in
each concentration of 1 to 200 ng/ml, and further contain 2 to 20% fetal bovine

serum, 1 to 1000 uM L-ascorbic acid-2-POy, 5 to 15 ng/ml LIF, and 1 to 200 nM

dexamethasone.

According to the method of the present invention, the cultured bone
marrow stem cells express a cardiomyogenic cell specific marker suitable for
transplantation. It is preferred to collect the cells in such step that they express
MEF2 protein and do not express MF-20.

The production of cells for transplantation into myocardial tissue of a
mammal according to the present invention is carried out by the following
processes: a method of inducing bone marrow stem cells into cardiomyocyte
lineage before transplantation; a method of culturing the induced cells for a
certain period to have high rates of cell incorporation and cell survival; and a
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mammal according to the present invention is carried
out by the follow ng processes: a nethod of inducing

whews/0sery ow stem cells into cardi onyocyte | i NRPEYER2004/002983

before transplantation; a nmethod of culturing the

i nduced cells for a certain period to have high rates

of cell incorporation and cell survi val ; and anet hod

of transplanting the cells into a nmanmal nodel of

nyocardi al infarction and assessing the effect. The
mehbihdd of tranghletiting thoesd]s iatoraomasinedimoelel sf mydeardial infarction

cardi oi nvacvt e l.i neage before transpl antati on
coﬁPg‘r"}%eégm%ﬁ e%é{eggs of : (1) providing bone marrow stem
cel | s tHHte mathedndt indeeng bene martew stem (cells pue sagkomyocyte
cut i i : : .to obtain

sﬂﬁe:dglé E%O%ﬂlgggﬁg%ﬂ%g?@gh%s%ﬁ %S#gtﬁfrl ng sai d bone .

mar r ow sdepsovElingbone marew stens erlls thatdhayp gptbeed Anmioptaliped;
a bi ol og2§ phssazOvlilfurinaCla@l bbe afo@r &Bini cllle tb PbRIn sufficient
car di onyrﬁ)??‘glrl.c cells; (4) nonitoring the

di FHRbE 'on state of the cells of step (3); and

(5) col I@rtcuhgringheaidebdns mbrrswegiefi3gellshiancaatioc tsp@ifitcomedia
90%, of._ sai d.. ] ' i.C. C: . . )
e
cert ai n (pmiopioring hadélerenintiontstate of thegkells of step (3); and

i ncor por@} beMecHAg BELEIsSH stk 8d) WRAPABARB0UBD094 8PS aid cells
f: %% .providj ng,.bone marrow stemcells that have not

0
beh yogepieells-(2) passage cul turing said bone
mar r ow sfiethe€,ghé methodalftcaltarisg fieiindeiet collifoen ceftain period to

cellsi:(3 AR sal.d _bone .cel ' y
gy b AR RDSTE ShBENER bl o
fact or f@) poviding bene Rarrefsstem gel?ﬂ thatdrayanphesniimmertalized,

cardi orry?? gﬁés‘éﬁé: Bhlhiting( $hla BB hRFMIsteRecells to obtain sufficient

di fferen tion state of the cells of step (3) at a
ceumbss ofeellsd: and (5) collecting the cells of step
(3) when3akauhriSo shid RO @hrredl dle@etdl @r @ardiac specific media

AL SRSl i B BCET S PR o Mhcenci o

nycediodiyakenintellsgt i on and assessing the effect

g?”pn;ioi:@aﬁﬁ@nﬁ@%ﬁgg%ﬁf;(eﬁelqtiﬁ’ﬁ&{’@{aité‘%f%y%@ii@'of Rel3) at a
certain period; and

(5) collecting the cells of step (3) when about 80 to 90% of said cells
are cardiomyogenic cells.

Furthermore, the method of transplanting the cells into a mammal
model of myocardial infarction and assessing the effect comprises the steps of:

(1) preparing a mammal model of myocardial infarction;

(2) separating bone marrow stem cells from the mammal

(3) passage culturing said bone marrow stem cells to obtain sufficient
number of cells;

(4) culturing said bone marrow stem cells in cardiac specific media
containing a biological growth factor for 6 days to differentiate into
cardiomyogenic cells;

(5) collecting the cells of step (4) when about 80 to 90% of said cells

are cardiomyogenic cells; and
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(2) separating bone marrow stemcells fromthe manmal
(3) passage culturing said bone marrow stemcells to

w@bdioaioss7suf fi ci ent nunber of cells; (4) culturpPCyKR200d/002983

bone marrow stemcells in cardiac specific nedia
contai ning a biological growh factor for 6 days to
differentiate into cardionyogenic cells; (5)
collecting the cells of step (4) when about 80 to 90%
of said cells are cardi omyogenic cells; and(6)

t r anspl a6) tragspldnting aticcandiporyeperic celsliatoi the manmaal.

l. At |
ot o ool T GREERE Rk S HaRE SrgP dohe Tho ! BeaXelig ot
t onaiinfifagmathtd kipbgioal grovah dacier tbudrfé@rg@tlat@mﬂo gandian lepage, and
t r&lt‘&f-‘éd ﬁlefc‘éfls ?orcféér%hﬂ‘ pB&6d BkoREfRIBoA @d) ﬁQ\té ﬁ[gﬂ ftes of cell

have |g rates I ncorporation an

sURGeIparation gl(béﬁﬂg@awwbdar & @awagpérmwe?argm Further, the
C L&mmmﬁcen@ |v¢'e$e w@ldmamlm aﬂirﬂﬂcﬂeﬂmoa@rdmﬂflaffcat @8mmal, and

d t he
PR B, o6, D T Rionl W MRSt d?%%f&acﬁwogsﬁcsceﬂs
i nlddtc@d acowlig toght metlvel ofthh pcesedt inventionesentore suitable than
t b
GRS YR0ingd by TRLE dBich bl Ha shPACs Aolc3t AR, >

Her ei naflﬂ@flelnaftﬁ"e ﬂm@@w IviepEeR wéhbwifpsr:rl%@d igedetpil-ped
| n det a' In- thk @tebrtﬁ rb@Rid callsaduel tﬂaﬂlsﬁlﬁhﬂeﬁ ihto ﬂ@ocardlal tissue

ant into rdial tissue
i O et o RS TR LR b ds s dp AUl PBRatorgduce bone
| rmuﬂewb@ﬂem realls dutos tandiaarydcytd himoagear dispeyiallyt eall biological

Ieé}%a’% f? 1@?&%%4 YlSedak‘cir Bdﬁélgg 11%%' ﬁgt]rh%\'t&gll; %ﬁfr(ﬁ erﬁgﬂlonic

en@vylﬂpmnﬁev’ﬁhmmh factprs igelode. Hpuf arst wt Jinigee] td SF @ {basic
ar £b1381ast %Ml?@ac&&) BB (A8 iforphdYeaR Iﬁ%feuQQ?V‘KTF 1 (insulin-

factor) ogenj c protein-2
(.h@quw I\gC@F é& ﬁGfglgt @,nt-il}hlialﬁg:s Stapg, - arcﬁml%l jegipoic acid,

S UEﬁ)L@,rEIEFGHCgertmfacfoetmmb@s aftl TGF Eirdwih, fadldr thébers and all
"%&a gLs, all TGF growt h factor nenbers
aglio“i C?rd%?rﬁ $8ct or nembers. The transpl ant ed
ceI l's ca’ﬁheatmispiasyxtcaicctellv ehy aoplidly adterebner differentiate sufficiently.

Sulf?’f)ﬂé:ﬁlgﬂuvysterﬁggﬁs LilaslneeakibAnLAk df lineage,
S S e i

speci fical y I nto_card] onyocyt I he
i awhichf pary bgsideptified aping eadiact specibigy R@Flgers, awad ussé@ These

ThesefP ke, | hig| Mdenotb UiniRE eto) QkA2 311 GAXT AN, MERL. (myosin
GA;ﬁfihcmg szaétn%o nﬂ SRF (serum response factor). Differentiated
cardiomyogenic cells, which can be identified by the expression of cardiac
differentiation marker, can be also used. These markers include, but are not
limited to, MHC (myosin heavy chain), cTnl (cardiac troponin I), cTnT (cardiac
troponin T), a-cardiac actin, a-actinin and MLC2 (myosin light chain). Bone
marrow stem cells can be used as cardiomyocytes which have the characteristic
of communicating each other. The phenotype of such cells can be assessed by
rhythmical contraction and expression of cardiac-related markers. The
identification of cardiac-related markers include, but are not limited to, any
detectable method, for example, reporter gene expression (LacZ induced by
cardiac specific promoter), RNA expression (RT-PCR, Northern blot, RNase

protection method), or protein expression (immunofluorescence assay, Western
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enhanci ng factor) and SRF (serum response factor).
Differentiated cardi onyogenic cells, which can be

w0 d@ansd77ed by the expression of cardiac PCT/KR2004/002983

differentiation marker, can be al so used. These

markers include, but are not limted to, MHC (nyosin
heavy chain), cTnl (cardiac troponin I), cTnT (cardi ac
troponin T), a-cardiac actin, a-actinin and M.C2

(myosin light chain). Bone marrow stemcells can be

ushdet, Aswoatahetry)ocyt es whi ch have the characteristic

of comupj ROSNREY,

cells can b é;etﬂgg%ng g}& %ta&?o%d&n%%gga{‘ contl{rlgtc}:l?{iggy%lac?ny cells
expriagshodiffsrentiation siep pé pqﬂ@mmpmé cslls. The

i dentif '&@txﬂs&[‘ h@fen? alB}d"‘BSHer e n'I@EI'f&B/ﬁanI rls@érﬁd(?ell BHbone
det ect abl e net hod, fo

25&5%%5%,8' e'rng] ﬁ%'f ne BRHH ARANGAMIER FoHRa- figrived stem
cadetli thst SEED45 CBlahé)li’thhQiV&) mefMNBhexpl gemi e@ils @RI aREReferred to
o PREE o 4eBnaTE o] Bbfdhue FRUGS st Bk

fl ow cth)yTetqa;@lac Te8” ciel hsantr ansipifaentededcrpotias negellt de.g., a
t r%{(ﬁgﬂl gcﬁ'@)t o4 c@l@@oxﬁ?u@é@’t Cﬁjohﬁm b BT eitrf:}ﬁlatiﬂg agsae(z‘:?rdiac

ere tlatlon step o car |orTyoge |c ce
hesei(g.g-» t?;ﬁafci}%‘éfohlﬁﬁtroé\ﬂ/ GALPSAMA cedem cel | or bone

mar r ow B regidm fdVRe) is ﬂnéaﬂ’fﬁziirﬂﬁus@leb@élﬁ nﬁr&feaﬁV\that expresses

d t t
e St Sl ke G Aphaghyria HERR cheigs cTnL
bdvieé.(2wy rabphastaedine edchs and, boné&voyeCx43) ruhtragot emt does not

pré}gﬁf&& r cells. By "cardiac cell” is neant a
i'frerentiated cardiac cell (e.g., a cardionyocyte) or
a cel | ddymeardiemyioblagt ddumedantya oell dhat feaprentas fletastpbdes agounts

gg{ﬂ(ﬁageﬁn;&&bﬁehe ggrlltlrac@s aRd ﬁﬂo‘ﬁﬁ%f@@!; ast or a ,

. ,.cardio an
muscl e gcqrﬁwméfag%mf R léia&@egg@fémﬂ%ﬁe%%ﬁ Apgunts
of ofC @sxiNE& 2150 A Sox( @raiein, ah@hdoesysti shdvearyartibal Barcomeric
C on]{ur gdg%‘s <§ongJ %Po%s 081 pr (ﬁ%%% hges o g)gg/rle& alété/c(%abl%r‘;’l%zmts of

s Tk erate.
dals’@ﬁlmhwmd@tﬂpméﬁlmeant a cell that expresses

det ect abg é‘aﬁ‘ﬁié'ktp%c@ifc” ?@fn@hﬂ%rﬁﬁﬁtﬁ? ?age‘&f?rgafcﬁ&é alffefi‘é}ﬁlatmn

proliferates. car di onyogeni ¢ cel is neant a cel
exiprukigh ﬂalt@bﬁgéta&ﬁra@smmwm factgrs @ﬁwqwfzorstom eespresswn of

prfiglyrifrafeedtiskoe manledrs.show or gani zed sarcomeric
St T UCt Uris w0 s£aBt LACLLANS 1, ANl SEaRAP RS oG, B2
and IGF-1 Wthh induce bone marrow stem cells into cardiomyocytes.
By “transdifferentiation” is meant a differentiation into other cell type
which differs its origin of blastoderm.
Other features and advantages of the present invention will be apparent
from the following description of the preferred embodiments thereof, and from

the claims.
Advantageous Effects

The cardiomyogenic cells induced according to the present invention can
be clinically applied more suitably than those induced using demethylating agent
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nmyosi n heavy chain protein. By "cardie specific" is
meant an initial stage of cardiac differentiation in

wokioshsdTm tial cardiac transcription factors eRQI/BER004/002983

prior to the expression of finally differentiated
markers. By "cardie specific dia" is nmeant a nedium

i ncluding bFG-, BMP -2 and | G--|1 which induce bone
marrow stemcells into cardi onyocytes. By
"transdifferentiation” is nmeant a differentiation into
otsheli as&-dzatytisnenhiAdvodiifg &y shei presamt iigvemtiof, there are provided

bl
rlg(g&e(% %Ir ﬁ%/ eﬁ#ﬁw’ stgﬁarfeﬂ% oF a%%}ngl%y&?(? g%%f(}]ngofczgﬂ:%? havm high
d gsies iof celd incofporaeonparak eally %@Vl@nlb ead ﬂtfhméuw&@@fmarmm stem

f rdéﬁk the WRLRIH® treANARLALRAHE eEﬁf %Cﬁtﬁnibedla%nosed as ha?flng a
presen

ca genic cells i duced di.ng to t

rf{ﬁé}’i ?r&ﬁareafﬁr%@WWﬁ? greptcaz ‘% &é‘& re suitably than
those i nduced usi ng denet hyl ati ng agentsuch as
5-azacytd di ne r di n o the present invention,
there a esﬁ?BO?%gﬁﬁFﬂéﬁ%QBg%one marrow stemcells of a
manmal into cardi onyocytes having high rates of cel

I ncor porgfe %bv%nﬁhd: Stter S4j gjé’dté’ afeam?&d and %t}héi‘ dé&%i%ﬁitagé’sn ®f the

marrow stem cel are use treating a
( Present Fvieniierh )Nl@.bsgne%ee‘ée%r&v Ha@qrﬁ@% iy 6bed£0rllowmg detailed

¢ his agteinl talesh iR ohfusbfidd Witk fiie £R06MbacyihY ﬂfd\ﬂlﬂgh, in which:
Descr i pt .on of .the. Draw ﬂgﬂ% The aboye

ob; ot o PR L8 THRE SOREr: RoeariRieothi (S edenyinmed
i rbompthaowiten dedls frorreded. ear | y under st ood fromthe

fol | ow r}gglgr@b% grléjse(ﬁgﬁfcpgg:g%{h t(%@%jéh%vﬁf?@h%%&&?&ogy and

wth th in
a thhgspreenit ph El;r/a @%%ogydalawn(lml (Bopfier culswing lme marrow stem

Cleliyoed d¥gNR cARKAOWIRMEGL! $hilé A0 Badat &l h®veedrirol of
a serjes of mcrographs (X OO0 showi ng the norphol ogy

T expression of MEF2 (A) and Desmin (B) after
cul ruri rggierieisrmsdrizs oftneivropedphs (HR0a indgtd B, Ka00limG to N)

sp gl fl%thneedxaa%éssym !)F M]:QZ aﬁerI Hgsitm me watﬁ %é%%becmc
uré I's serres o0 crogra
A mgdlﬁ an¥|s@dning. GAt zmdN)) @hmrrtg:ateldeceélxpBeeglshE)ﬁhw therells 1
af §87 aftdr GAL RAnBMBGRMdliat ApELifAE RRBE! Cidnd F, 2 days after the
treatment; G and K, 3 days after the treatment; H and L, 6 days after the
treatment; and I and M are negative controls which are treated for 8§ days and
then stained with rabbit-IgG.
Figure 4 is a micrograph (X40) showing the localization of implanted
BMSCs in infarcted dog myocardium 15 days after implantation. Red
fluorescence indicates Dil-marked BMSCs implanted into myocardium of a
host, green fluorescence indicates cardiomyogenic cells stained with MF-20
antigen, and blue fluorescence indicates a nucleus marked with DAPL
Figure 5 is a micrograph (X40) showing the localization of implanted
BMSCs in infarcted dog myocardium 70 days after implantation. Red
fluorescence indicates Dil-marked BMSCs implanted into myocardium, green
fluorescence indicates cardiomyogenic cells reacted with MHC antigen, and
blue fluorescence indicates a nucleus marked with DAPIL
Figure 6 is a micrograph (X40) showing the localization of implanted
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medi a and staining. A and D show untreated cells; B
and E show the cells 1 day after the treatnent with

weandioso7speci fic media; C and F, 2 days aft erPCTiER2004/002983

treatnment; G and K, 3 days after the treatnent; H and

L, 6 days after the treatnent; and | and M are

negatlve controls which are tgreat ed for 8 days and

then stained with rabbit-1gG Figure 4 is a m crograph

(X40) showi ng the |ocalization of inplanted BMSCs in

i IBMBCt eth dm@rdtycbo@'gjirmyncmﬁiiutaygo aflaysr afterplipoplatdtion, Red
S [ I

FofhotdUE RS RaGRes! DR rﬁefk[%a MSCIRLREL YR, WRLARNES, and

i redé tugeswancm mdyc@tgé ﬁar@wqg@n@tcgllﬁ@cﬂﬁdtvvﬂh\ﬁ&bantlgen

anti gen,Fl%?\ﬁé ! sUaerrl‘nI:ﬂégfa%ﬁ(‘(m@? shdwhhg &h@%cahmtfdne&slmpmmed
mar ked w gure

rogr
sHMPRg trhénfaa@aci i %& .nawcaﬁl Pg]nﬁ@’& B%%Cégﬁp#‘ tation.  Red
l rﬁm&ba&tedﬁghday@caﬂdmumea%m anplented nptcamyachdium, and

orescence icates Di
A SER B i B8 Ry el el fab gl OB 20 e
car di omfigenitciscepiaph sbawingdtheichingobiof etk gata before (BL) and
Olter f(guw GRE SNC Sy deRY) AL ﬁﬁn%%am oBUSE IR ItRdhotl LBMSCs into
igure 6 is a crogra X40) showi ng the
I GB@W% PHAYSFAdH-ant edBVSCs i n | nf arcted dog

rryocar dipipnré09 digys wfikerofi gﬁbﬁ@tsﬁbw% dhanges of fractional

nfglgégrggg %?1 | ndéﬁ(géaﬁlqa%%f%es cdélng weeﬁs‘? the

carahisplayatoni of cled lisducedcBMB@ titivo cififlirctdt dggnmydtagdinm in

7 raph (X40) show ng the localization of
écﬁa@a{&%g@%&@ in infarcted do‘%é myocar di um 96 days

af ter i Mpgastldtis ererapdeshowing theséhanges qfithickngss of posterior wall

DiderorRr (163 ﬁ&sﬁ'@er' GIF'SazEHdB (1)) waeﬁs)nme Gdndpldftation bfGhe eiduced

fl uorescence es cardio eni ¢. cells reacted
Wi BHS ‘ﬁ“ﬁl@f@ AT G RS FgerEns TLeog iR how gt he
changes of heart rate before (BL) and after (4, 8 and
12 vveeks% HQ)EO&ranspl antation of the induced BVMSCs
into i nfar dog myocardium Figure 9 is a series of
graphs show ng the changes of fractional shortening

and are %&Qﬁ%ﬁ&n ' Pf‘efsa{te 1r(v%1ﬂ)iorf" R ke He&ﬁbe@ ign ‘Eietllﬁ

weeks) e trandplantation of the induce Efleg

i rfoRjiBcEen JWEh HpHeRT Grampics edReEaFEN w‘&saﬁse proyified qpjy for

| SillasteHtian fbuﬁﬁb‘@% ,Nehdt fhe préRpgasetiont R Ktrets nstrued as being

pol?rgmecéd to (thoss examples Further, even though bone marrow stem cells isolated
from a dog are illustrated in the Examples, the present invention cannot be limited
thereto but be applicable to those isolated from all kinds of mammal including

human, rat, mouse, monkey, etc.

Example 1: Method of inducing cardiomyogenic cells from bone marrow stem

cells by treating with biological growth factors

15~20 ml of bone marrow stem cells were obtained from iliac bone of a
dog by using injector soaked with heparin more than 4 weeks after creating
myocardial infarction. The bone marrow stem cells were cultured in medium
containing 2~20% fetal bovine serum, 1~1,000 uM L-ascorbic acid-2-POq, 5~15
ng/ml LIF (leukemia inhibitory factor), and 1~200 nM dexamethasone. All
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before (BL) and after (4, 8 and 12 weeks) the
transpl antation of the induced BMSCs into infarcted

walo@sngocar di um i n echocardi ogram Best Mode PCT/KR2004/002983

Herei nafter, the present invention will be described

in detail, in conjunction with various exanples. These
exanpl es are provided only f illustrative purposes,

and the present invention is not to be construed as

being limted to these exanpl es. Further, even though

b amturedeviows aharlided Wereicoatedtath 5 ngimlaotiagenafoe 15 mlnutes at a

L AT, SR IR g Sl Ty IR 1 i
i swhnditiod dlkcovs thiel badientsrrow stﬁnn@lllsu tncﬂnamteng th@manlf-renewmg 4
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car.dl om/ogeni e cel ?rom boyie. marr ow_stem cel

t rdiffe Iieﬁtjatwf’t GRS %lgh 3l SHpEhv factort t ofwthes, s rﬁonéﬁlon also
banRwithé BvhS irRfodedted colts & @binddin adnésreﬁmyxﬂlalaﬁoﬂphalegy and

Hay ST BY oUSpRE LS PloyROf o plik Lol R ity 00
bmfeso‘mnd,cnmlmr@hbamlmmwvestemmlls troeddoga nmedi um

cont ai ni | “M

L- ascor bl?% rﬁ‘é’.?"g@ E(ﬁ pagﬁ gé %ﬁlr@% rrP{E Llfcg—n l'l'rl gem am cells erre
i rinppilated y intact el ammbegoghfﬁfm a‘&d(a#ﬁﬂﬁ sdhléh myocardium
Al digfichtifford eXédes. antheShiffbemtBse Mmedted ivlides52-0mog fetal

e B ket o P T B A e 3 A B8 ey B 4300 e
Codwthllnbﬂiasmiel, dwB00 fg'ntd hEGanitQﬂlmgmdaBM]él IaﬁdthZOO ng/ml IFG-
mif nﬁ %I\QEM]e' ’f‘h?s ﬁled%l{lﬁ r&%maﬂg tﬁg% {he fac@cﬂg \{}ﬁc]?)ép@QQown to

by passaging w
di rflasewe nopertand nolagtemrdlag d@ﬁlagnqrt&mmg fembtfmrsc development.
Further, Al 34C@pAl bf QOIt@bSH @lel %eﬂc@eop%ﬁﬁvﬂﬁafe{c%ﬁfs about

stemc(()ell to mai'ntain a nesenchynal hol ogy

kaiqrgwcp%fs %\ﬁ%ﬁag SATEOVE Bl e eﬁ?rg%ﬁee 1\204: PEtEifa s glgure 2isa

COfRtiea s ﬂﬁbﬁg@%lﬁﬁ?(l(%b gﬂwmg the eh@prelogg ntl uhe dxprssion of
t.em S m.do r two tine ssa .

oV ER Y (3 Gl Waekin, (B A Bnfiniehont eV erd e £5 2 %06 in

i ntandide smCiﬁcmhnadiaewhde ((él)es gratl of negatize comtrdl afpE-20di um

di fferengig éeo g)I[E']?Oe%&n 4 (ﬁﬁg‘dlftefe%t 'v@ﬁle%@'é&ﬂ}essmn of

i ncl udes_ 2- 00/ I ne serum

L-casdiap @nﬁerﬁml%rm markers, grhighs cay by ldemvﬁedlbzoemme response
de@&ﬁmmgowes nbt 2&9 ng‘h&‘ef&E@Fapﬁea?@@laﬂﬂfef’dellBMQﬁnesﬁMdlac
érsé\%%ﬁing‘g%r Br[ssb oCrH)t g}ge%ﬁmnftlﬁgﬂere 1at1on Saf Sc’-:-rsF he

The expression of MEF2 is used as a cardiac lineage specific marker,

and the expressed protein is positioned in nucleus. MEF2 transcription factors
are expressed in cardiac progenitor during embryonic development stage before
the induction of cardiac differentiation. These genes are expressed in early
precardiac mesoderm during embryonic development. Further, MEF2 proteins
are important transcription factors in the expression of many structure genes
required for complete cardiac differentiation.

MEF2 or myosin heavy chain was labeled to be detectable in cells by
the following processes: Cultured cells were refrigerated and fixed in 4%
formaldehyde for 20 minutes, and then treated with PBS containing 0.2% Triton
X-100 for 15 minutes. After three times of washing with PBS, the resultant
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wee@senoe of growth factors,

play an inportant role in cardiac devel opnent during
enbryoni ¢ devel opnent. After 14 days of culture in the
about 50-90% of tPET/ERR®4/002983
marrow stem cells expressed MEF2 protein. Figure 2 is

a series of mcrographs (X show ng t he norphol ogy
and the expression of MEF2 ( and Desmin (B) after

cul turing bone marrow stemcells of a dog in cardiac
specific nmedia, while (C) is that of negative control
ofWak/Ft{@ﬂled Iwith féstting esolsion MEES pootagiing W6 Hiad dmveree derum

%11}1%%d%%eﬁi§éeﬂr209ffo Pﬁ’ ﬁlft Ai s @0kl 8Ldfifle was reacted
it 85 e nag

ers,

it 1Fe D F A2 0 50- 6760, Srher a iotop b ot e BiaGrae), ME-
thg @eldos W&bﬁ&%nﬁﬁ'sﬂid% Hmdmac BABk k@ﬁﬁrers'i’cytofq@vvﬁolowa

eﬁ{ygigwfaﬁrgpfa dlf e@eéb(gté pr@g?[jﬁ]&g) @p&,eg"g@anted one of

SRegyd @nt[afdi@ar(xawmdlgtcm) ﬁxme:mgdlqmeﬂgﬁabufsf MF-20, mouse

D350 1 BTk E PSR R B2 ECh I, TSEhAL BB wer
deveshe thene tistea geitih sfasiieg ﬁhbltlpn d0Sh drwesh 2aindPBB), and then
d'réefc%de%fhage'c% aﬂ_’p e (ﬁ)‘ﬁﬁ@}s ?alﬁﬁp 5%2 fME‘FTP afonkey anti-

precardlac oni c opnment

Fumquser ] gCR/EM MEﬁOemﬁé &e&mnhp alegydarg ermear pgrordipg to the
f %@511@1?&t1hlﬂr’5 I'g@l(@(pmﬁ&ﬁfl tBfeeOfimBRBY vﬁdshi#gt e sgpple Slides were
wrecﬂfor Iete Cardlae(gldlf ﬁ%qg | ation. MEF2 or
m? S9INehBY ¢ u@FPé Wcﬁ/&%“’@éﬁc@e ‘ectable in
cells by the foll ow ng proces§es. Cultured cells were
r %Japxgﬁé 3l %E'F @@ of E&ﬁg%ng: Po‘hé" ' | dehvdels i 20
q : ol O i i Ea ﬁqartam period

\Qllq,?f' vvlth PBS theresultantvvastreated W th

tiing solution (PBS contajnin 0/fe hovi ne
serum al | THATEWY SE‘F ﬁﬁ/\é%ha{’?@)egtﬁér‘g’lihj l‘ﬂl?ﬁ}i’ §r0‘1‘ﬂ’efacmrs
t ff&lil{cf)?g%&&[ﬂ@é peri@bfromached toi2tl hia&ﬁlﬁm edidfz2 spacif®Mmedia, and in
s an )
2GhPPeTiSH; Tomt 30 gt af HE R @Bern AiEis Ty Pl MiF2.  he
Unndetionttgwarfd dandiamybgemic Glisycan mm)ise mtq 6@t 9% depending
(1onl807 glqu oﬁf %}ﬁ‘leﬁﬂ Q{ﬂé E@cha%rbgzmﬁg n‘{@f‘ﬁ edTreQﬁ?en@for oggmum

I es

|sotyp antl nmouse
f dreripg- omablep§Qeto AL fofy ﬁ@e%ﬂ%)w. ﬁxmﬁﬁssil\’ﬂ%%rﬂs@ieﬂht The

4 tﬁn@ylaﬁﬂaugmls aﬁ@m@dse &l wHRE YEKE %%tegplrew MEEFY bfoesin, and
E\ ﬂ ) &1 adg%o'l'tvme\e 20 in PBS), and then
r d38E CW&G erggaéa 08% Pl chb‘H “anti-rabbit 1gG

f or MEFBomonkeywastennoule idojded dirorivFadultaddg Deei eultured in
Nbcla?cﬁla'é %ec?ﬁcollﬂgam 36L8 HQ}BS'}Q sh@wtag%ptimum quantity of MEF2 protein

existed in nucleus under fluorescence microscope. Transplantation of the cells

into infarcted dog showed that the cells were incorporated into myocardium and
the dog survived 96 days after implantation. Figure 7 is a micrograph (X40)
showing the localization of implanted BMSCs in infarcted dog myocardium 96
days after implantation. Red fluorescence indicates Dil-marked BMSCs
implanted into myocardium, and green fluorescence indicates cardiomyogenic
cells reacted with MF-20 antigen. This in vivo test was carried out as follows:
In order to determine the optimum time period for the induction, bone
marrow stem cells of dog were passage cultured two times and the cultured cells
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manufacturer's guide. After three tinmes of washing,
the sanple slides were observed by a fluorescence

worR@sosoepe (N kon TS 100). Exanple 2: Met hod BET/KR2004/002983

i nduci ng bone marrow stemcells into cardi omyogeni e

cells having high rates of c EI i ncorporation and cel
survival for a certain period-of tine Bone marrow stem
cells can be treated with biological growh factors

for various tinme period from1l hour to 21 days in

c avate anocuprred bn colimpthacoateddi-ivelltdhambgreslidesl in alvontenti@tion of
t Ol %6’ (9eflls}c|ﬂ§m%§11 ! S}\iggfpif ﬁgulg u&ll e&éﬁf YL %a@hé\@\l.:vgo nHk% with

gction to can 1 ncreas
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t Gt000 expr BERF Mkt ody 0hid thenamisemertqf ﬁuerescme@ @fiiaisscope.
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m Cr oS ranspl antation o

i ﬁfearm@@dvlﬂb@aréwe\mplﬁ%me ah & %’él K,2 dayp éft?rrféé insaimeng o and
I K03 W@&ﬁtéﬂltﬁm&ﬂﬁle&ﬁq{ 4ad Is l6fc‘l/dy¥ QfteODthedtdasmadt! &id I and M

| ant at h (X40) sh
B Fhorrb S et Ble R QLA B by robic
ITngGar i sutirre 9€sudtayfshateseforiralptiantracsiin of REEIF2 staining, 6 days of

{1 panssaenaecd Ak SALER. Al Tbked ANRE damkaghed 1 nto
Hg R carifat specriic i

myoca uorescence
car di onﬁﬁgé@h 0B T&léIaIbQV‘? é%@lteﬂlevﬁeﬂlh Cmieczgd aﬁ@li therireafippry with

' rbaYdlé(@ sﬁ&?ﬁc Waslid 881’ 6 QdyOWerdasdPld oMBre hdbder 8€ myoeardium
rmne the optinmumtine period for the induction,

bdﬁ rﬁﬂFVﬁ%ﬂ@P@ﬁF%ells of dog were passage cul tured
two times and the cul tured cellsmere |noculated on

i

i t h 1 rﬁo&fm&é&g's?&n SARC kxfhacql w&@' cﬁrect@a%@srdtal@ar&lbh%gemc

becane a negatlve control’ wth Qut usl ng card
speli Fneagegdi vitrog wepe transplanted igto @faaﬁf&dlct?gdwg%itaérﬂssue

t hend ?@gﬁ B&rdﬂafl 1ﬁﬁfdioﬂcw§§6&hﬂ°ed%ynpéihﬁneﬁthfbcﬁﬁidnsof the left
were 11 xe

o oA BT | P atiatiiod iseisRR e akniaE A & Tt oo months
sepricrstooframsgangtiaphd HoR0MarrovA stan FKellxl O i ordG to hgvent

Sq%ﬁ}%rejection of the transplants, bone marrow was collected and bone

marrow stem cells were prepared from the individual transplant recipient dogs as
follows:

About 4 weeks after the ligation, after the myocardial infarction had
been confirmed using echocardiogram, iliac bone was punctured to aspirate bone
marrow. Bone marrow was immediately mixed with heparin, frozen and
transported in dry ice to the tissue culture facility, where the bone marrow was
thawed at 37 C, perturbated, washed once with regular DMEM, and placed in
tissue culture flasks containing culture medium (2~20% fetal bovine serum,
1~1,000 pM L-ascorbic acid-2-POs, 5~15 ng/ml LIF, and 1~200 nM
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t he expression of MEF2 after treating BMSCs wth
cardi ac specific nedia and staining. A and D show

wapiosest’ed cells; B and E show the cells 1 dayP@f/K&r004/002983

the treatnment with cardiac specific media; C and F, 2
days after the treatnent; ?Ed K, 3 days after the
treatnent; Hand L, 6 days after the treatnent; and |

and M are negative controls which are treated for 8

days and then stained with rabbit- 1gG As the result
ofdekhmaethesinej.or Afted tata tirees oft pensage wultrin@; Banes trairmoivngeméeells
d rdi
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muim exg above resu
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Figure 6 is a micrograph (X40) showing the localization of 1mp1anted BMSCs in

infarcted dog myocardium 70 days after implantation. Red fluorescence
indicates Dil-marked BMSCs implanted into myocardium, and green
fluorescence indicates cardiomyogenic cells reacted with cTNI antigen.

Further, Figure 7 is a micrograph (X40) showing the localization of
implanted BMSCs in infarcted dog myocardium 96 days after implantation.
Red fluorescence indicates Dil-marked BMSCs implanted into myocardium, and
green fluorescence indicates cardiomyogenic cells reacted with MF-20 antigen.
As shown in Figures 5 to 7, in all cases Dil-marked cells were observed in the
infarcted area. In some cases, Dil fluorescence was observed in the same place
as the cardiac specific marker containing MF-20. Further, the border region of
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progression of the cells follow ng transplantati on.
About 2 x 10 cells were harvested and injected into

wo b@siosd72a ct ed regi on of the heart. Survival OPCDHERE004/002983

marrow stemcells follow ng transplantation was

assessed by post-nortem visualization of DI

fluorescence. Figure 4 is a Fri%rograph (X40) show ng

the localization of inplanted BMSCs in infarcted dog
nmyocar di um 15 days after inplantation. Red
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nyocar di & shawa wr Eegvrey GoiedOeri ecdchdinimpbscontraction of the
Cﬁﬁx@dr@t!é}dolﬁ:fé@i Bedadld fmcﬁx@%&ﬂrcﬁlikéﬂ Mﬁt@%miagwﬁﬂo@i%ga aﬁsal lof the
shown in, Figuyre 0 In.all, cas - ey ke S

noPEoestiy, oS R ar s onidn tf BRTp ek, oSty Hgnible 3
f | arar dsmensmtertisat abmsplaathtion dfheulsaed BV ECs results in a partial

restoration of cardiac tissue following infarction.
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as the cardiac specific marker containing M- 20.
Further, the border region ofthe infarcted area

w@oemwsasdted Dil positive stemcells which al so PXKPK&2®4/002983

the cardiac nmuscle specific marker, MHCa/b and TN .

These data denonstrate that transplanted BMSCs, which
have been conditioned in vit according to the
above-descri bed net hods, survive and incorporate into

t he host nyocardi um and express nmarkers characteristic

of car diGEA#MSf erenti ati on. Exanple 4: | nprovenent of
myocardi al infarction The cani ne nyocardial infarction
nodel described above was used for assessnent, by )
echocar di- ofyrapthpgdgy preducitige cellss fayr trarisplantatipacintp gfyocardial
BNRGud bAnaRhAMI2bhmisinE@®st¥py- e performed 3.5, 4.5,

and 5 weeks af MSCtransp Ia ati and conpar ed
pre-i npl(&h hpisvidine E%malﬁpﬁareel Séﬁ%ﬁlﬁflaaﬂ ¢ RITBIARY

changes (©f ﬂﬁmgé dh&hﬁn@&ﬁv@rmnéﬁflséldab‘tdleaglhﬁbw( %tenﬁcalsdunder
e tr.ans tat,l on. o n
! oGRS il BB R SRS br b BT S B RRIR o
gr aphs dpwiltgitghsid bangesrofv ftemcdellsnalcashar speaifiegmedia to
anﬂﬁ@{e‘ﬁﬁﬁéqﬂ{ tc%{:ﬁlpﬁﬁxpgélﬂé @ell(sBén) and after (4, 8 and 12

rans t1on of t e i nduced BMSCs into
i nf arct €d) ae@ewygcthe GEUPT sieR Enowhe it S torfp 198 rsald cells

Fi g¥crdidinysgedicied®n showi ng the changes of thickness
of posterior wall before (BL) and after (4, 8 and 12
weeks) the transplantation of the i nduced BMSCs into
i nf ar ct € oy neptedaocticlaim il vdtdtm'naaaiﬂ bomeamarrds stemaells are
, contraction of the
| R 5 B tiehila B RAENARER - T et
ne| ghboring area of the myocardium The ECG results

confirmg hﬁxehhr%&f&doélﬂ ea]mfv RHeRDS <Ol BoRMafod R8kh cells are
dggﬁ g{fethat ‘IFL ant ation of cultured BMSCs

o 1 410855 a3fsé§t9T8P ® on of cardiac tissue
followi ng infarction. CLAIMS 1. A net hod for produci ng
cells fo rans nia N, nt r u f
marmal oot SRR R el s M 35RO bR s e er
st antuce fog 6tdags uhsivle(cﬁot been i mortal i zed (b)
passage culturing two tinmes said bone marrow stem
cells under conditions that maintain the i ] )
char act e}-i 5iq wsthed efgrlaimvhr Wheheis: B @Bdipg specific media contain

biological growth factors.

6. The method of claim 5, wherein the biological growth factors are
bFGF (basic fibroblast growth factor), BMP-2 (bone morphogenic protein-2)
and IGF-1 (insulin-like growth factor-1).

7. The method of claim 6, wherein the media contain bFGF, BMP-2 and
IGF-1 in each concentration of 1 to 200 ng/ml, and further contain 2 to 20%
fetal bovine serum, 1 to 1000 pM L-ascorbic acid-2-POy, 5 to 15 ng/ml LIF, and
1 to 200 nM dexamethasone.

8. The method of claim 1, wherein the cells are cultured to express a
cardiomyogenic cell specific marker suitable for transplantation.



(c) culturing said bone marrow stemcells in cardiac
specific nmedia to differentiate into cardi omyogenic
w@edosss67and (d) collecting the cells of step (BOT/WRe04/002983

about 80 to 90% of said cells are cardi omyogenic

cells. 2. The nethod of claig?l wherei n said bone

marrow stemcells are derivedYromthe manmmal to be
transpl anted. 3. The nethod of claim1l1l, wherein said

bone marrow stemcells are cultured for 1 hour to 21

days in step (c). 4. The nmethod of claim3, wherein

said bo n@ ,@%r %}p{oﬁ L% gl%l # Swﬁérgmctfxg tC\l(I%\Lse el (,Q)rlleﬁe&i o %u&l{] step

step é@ et hot

c afhdt ysmwsfMEF%@d@talwdtcm ot lgxmesng@a?O growt h
factors. 6. The nmethod of claim5, wherein the

bi ol ogi cal gromh factors are bFGF (basic fibrobl ast
grow h factor), BMP-2 (bone norphogenic protein-2) and
|G--1 (insulin-like growth factor-1). 7. The nethod of
claim6, wherein the nedia contain bFG-, BMP-2 and

| G~-1 in each concentration of 1 to 200 ng/m, and
further contain 2 to 20%fetal bovine serum 1 to 1000
nmM L-ascorbic acid-2-PO4, 5 to 15 ng/m LIF, and 1 to
200 nM dexanet hasone. 8. The nethod of claim1,
wherein the cells are cultured to express a

cardi omyogeni c cell specific marker suitable for
transplantation. 9. The nmethod of claim@8, wherein the
cells are collected in such step that they express
MEF2 protein and do not express M- 20.



