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WO 2004/ 099394 PCT/ EP2004/ 005033 1 A nethod for
efficient transfer of human bl astocyst-derived stem

W@ elhs9930hBS cells) froma feeder-supported tOPEI/EP2004/005033
feeder-free culture system, 5 Field of the invention

The present invention concérns a method for the

A méﬂ@a%e refmf.emmfal ﬁ%{lﬁfé{ﬁ bradgddysederifé§ Sterf cbfis (NBS

feeder-free ture system and propagati on

(hB%PeU-ﬁeﬂ%lq feeder-supported mw@der-fr@e cailfure p¥stelst em

The invention also relates to the application of hBS

cells 10 cultured under feeder free condition in

myocardi al regeneration. Background of the invention A

stemcell is a cell type that has a unique capacity to

renew itself and to give rise to specialized or
Fieldjiof the aNepHieRd cel I's. Al though nost cells of the body,

The ?F&Qnﬁ%v@]ﬁ%ﬁtcoﬁ&lr@a meth&d fof Iff\é‘tr&r%‘félsof hﬁﬁ%n%@%dy%ﬁ&’enved
o conduct a S%\epjer- function, a stemcell is

stemyerlls (ABS cals) te free pulivies systern agp @ﬁ%nagﬁboru@vee &plls in such
a feéd%tr ‘Pre@ BRGE! s‘%t’eﬁ? §he ‘?Nenﬁ rPQso Wades ﬁ@ﬁ%%ﬁph@at%h%‘f‘hBS cells
I's unique’is their proliferative capacity, conbined

cultumd Hn‘i“Q’fé@?deéEfﬁePlCPQd'f'@" lﬁéam@rd@ps@wbﬂratp@d For years,
researchers have focused on finding ways to use stem
cells to replace cells and tissues that are damaged

Baclkgrogndafdbe investicar | nost research has 20 focused on

A stéﬁ‘W.:eﬁ Méelﬂ?péﬁ%%&seé |uﬁ|qu€ @Qbé(é?t?'t& réHet I%W%H %o %tv@'ﬁse to

ryonlc stem cells aré derived fromt

speCpa‘l@Mﬁr é'ff?@d‘“@féﬂtcﬁllﬁ PdRocpest cells f thg|hedy orightas heart cells
or sy @fl%aéret EfnmteIRs b&w(ﬁﬁ::teénsﬁ@élﬁcsfuﬁét%npé Q&M bell B UndSmmitted,

t-organi sm bone marr ow,

untlletmea%veﬁ %SIsnal tp ﬁ'?\éé@ﬁ’ w@ a pp%malﬁéti Ak ypeWhat mates teipm
cellstd?ﬁu \;Z ﬁf@%tl@@@é%ﬂ/ Ccoﬁ{bmetb‘ W fﬁ%if%b'hﬂﬁtﬁ'b‘é%gm%t em

ereater r ef erre to as bl astocyst- deri ved
specialigasl.drrlygatss repsarchgsdeve &cusa ogifipding weys teusg stearsalls to

replddd dd1€ afd 984S %at'aﬂ&ﬁéﬂqé% 6%3&%@ §6tdrSmoSiABBEArEh has

stem cel |l s have nor e d repertoire in

focugrds @ e iypee of $temygels;. eyauBEnd poats stgan csils. Fabryonigistem
cellsteh‘@ dE ifedd fr&‘n'{‘ﬁ‘e ?ﬁ*étrﬁ%{%ﬂeﬂ $tipks d&@‘ﬁec% |b$asﬁdc9§9 W@@’e‘ns the

fert I | zed oocy YOWt emin cuture
somatigsteels anEprpeETtanthe; agUSO G, € GONEUE thehane marrow,

eplderrﬂg & ﬁrﬁeé’lﬁ@dPlhﬂpﬂBﬁcﬁégt@ Ww%v%@ﬁ&hrfn th%@Wh@Fé%s 'Tﬁé‘éﬂn%%ﬂuc or

above eenson e use aSOCStSWI
blasimyﬁaerlz%atemqlla cheteaftarieferred i pe blaﬁwéysmeﬁwi stem cells or

(BS Qéll’%ﬁ kb2 gf'?/e r@? td Ql?ﬁé?ls Wﬂt%rgrgarﬁ%c?nf:l'ueﬁg éB{%Héﬁn ESREEomatic

S ce have been I sol
stem eqtigheye ageere limied perarioig lmﬁe&mné@ﬂt@ﬁbfwém c feeder
cells. This method has several SUBSTI TUTE SHEET (RULE

26) WO 2004/ 099394 PCT/ EP2004/ 005033
In 1998, investigators were for the first time able to isolate hBS cells from human

fertilized oocytes and to grow them in culture see e.g. US 5 843 780 and in US 6 200
806.

The procedure used in the patent specifications mentioned above depends on the use
of blastocysts with an intact zona pellucida. Furthermore, the method disclosed in
these patents specifically use inner cell mass cells that have been isolated by
immunosurgery for plating on mouse embryonic feeder cells. This method has several

SUBSTITUTE SHEET (RULE 26)
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2 drawbacks, for exanple, it is tinme consum ng,

technically difficult and results in low vyields of
wor@aneshd s. Taken together, these drawbacks ne&EEP100#005033

costly nmethod. The so far few publications in the

field illustrate the probl eiits associated with

dra%é@&' for Rikagpleh ﬁ$§tlrﬁé %Hﬂ]éb%lll'l? téékﬂﬁﬁahy' BREUR| Rt %)ft%tn‘? low

result very [ ines are aval

y'e'ﬁ% Ph%tﬁ@ Gaife ?ﬁi@n %ﬁtmreﬁ@ﬁ@ ﬁ@\ﬂ(?@?bﬁwmaae itapgstly sratiend. of
Th &6 Bl Bubleatib iHeNEfiad illQQtreQé théﬁob%n@%sﬁabé@d%&lﬂh at

could be used for so-called cell therapies. Mny
estaflighing é@esgrﬁemdae&%fr@r@r@ma@shﬁ%toqyﬁ@nﬁg iageayt veim few hBS cell
|me§Q*ég%ﬂ@b@unctlon or destruction of tissues of the
ody. 10 Today, donated organs and tissues are often
used to replace ailing or destroyed tissue.

Perh’ﬁ;ﬁé’ﬂwb%@é’t%drea&ﬁ]ﬁg PH@JH@JI aﬁého%ﬁé‘rﬁ’bﬁh&i'%ﬁ is Bk @é%ﬂr‘ét on of

di sorders suitab or trea t hese met
cellg @f‘%l“?ff%?sth?h"é’%%é?e%ﬁ‘?f 8p-galiesl plidharapipe. Wany diseases and

disdriéRT B @ WréHh 'd@?uptmeof c8l lf@%’[lbhtOng% ](Jbﬁén ofli és?xeﬁ%’fjthe body.

he i ntense research on evel prng e I Ccl ent
Toq%r onglediPiegns ARG Hssuer lage eltrlaisds teirenlegeeritingcen desfrayesstissue.

Unf@rt@matél?%le'n’&nﬂie? gf-‘ﬁédbge ;i,dffe?lﬁlr;] lfr%rr]q&?ool'ﬁ@fsdéu‘?(gyl@%frt tFeatment by

dopam ne- produci ng neuro row ng promse
the%memdaff@ OUEIEIPS tietuBmeT phoreans avnilgble f@"r isanspiantation. The

avaﬂﬁﬂlﬁ\? f RS %ﬁllsdél%ﬁt@i%‘?ﬁens%#‘égeé}%h @h %@?él@ﬁm f %‘?\@h@tﬁdds for

I nfarction and Par ki nson’ I can enge to
quiding these cglls iawardspdtferant @ﬁ"éﬂteé@ gsln$ldnn nrﬁ@w@gxmcglla hat
dib@ i
ca o e b ARreRaR i o RIS S @SS, for fuure
appb@atlong in %"vlaasedrﬁr@abvw iof deganemiive isenses, stek dediabeless
mydArdifGniaretibH aRd BaykifyAEENt , the stem cells wll die,
or differentiate Into a heterogeneous popul ation of
commtted cells. Unfortunately, using feeder cells

A snbﬂﬁ!’:ﬁrﬂ%ﬁ@l )g%% He ﬁﬁ% R otein't'@@méelécféj tﬁerlé@y lf{ﬂgt they are

roauces m t1ons at requir
tradﬁlouailyp@tlf@rﬂd @ él'ﬁY§éP fgedef delis toopravent dlifferergiation and éepremote

cell%@MvaFQrW@Sﬂ’bﬁfé‘%&:on |t1hBGlr f@?ﬂe@ cefl@irn tﬁ@%ﬂlﬁﬂ@ lé'h{/ﬁ:onm%nt the stem
lications it est i nporta

ce"$ wé' d@@r@e‘fqr@nt@t%m@a haheéqgenpwmmpwkﬁmg:é epmmitterscalls.

Unfo‘?uera%g 'us J@\L;I%@géscellglrﬂzr%afsgg ARJaubid &Jstsﬂﬂ'ﬁ?alrst %:%Teg H5 and

nee for propag
prowosétnajwé@elbmnu an%tf@trre@lelre the mgrqummtmn CBIiaetOlIEeSe@Brated

fronﬁ ?e%@@f” cﬂ anron%gtsq? ﬁﬁerﬁ%f'ee R tﬁéra?glﬁ’tlid é&g;rlhé)tfb?jls (?tfwm gé of

ves an bo u ons Ive
greante@namapéamqmthat fee NS gafls areeCLdtutagi \Mlifww@qgeptcdtse@e; ccbmact

g@ﬁedg, r [ ngs

SUCHE ga?? Ki'n % ﬁLem{P‘gt\?‘E ayn]e%gq‘onl &?ve g)m sca gﬁgfég hi

Propageting hpmen biastasysi-dryived s@m@elldtmnsl withoeishe sisabf feeder cells
relies on biochenm cal assays that provide information

on conpound binding affinity and specificity, but
Other patertiad appiisatiorisoe§ S calis Ulenﬁ'el\tearamdmeh popuiatidrisatesived there

froﬁﬁfeg’gﬂh@ga% gl 'tf?esd ﬂB g&cr 1%%3 :fllnstﬁ ﬁéﬁ‘na%@gtlé%j h’\%hgtyy and in

n ca Vance Su
toxigitydesfings ocf)all y@dspécmmiacals_aﬁiocuw taroetacae and high throughput

screening of drug candidates usually refies on biochemical assays that provide
information on compound binding affinity and specificity, but little or no information on
function. Functional screening relies upon cell-based screens and usually uses

organisms of poor clinical relevance such as bacteria or yeasts that can be produced
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WO 2004/ 099394 PCT/ EP2004/ 005033 3 cheaply and
qgui ckly at high vol une. Successive rounds of screening
was@4noedel species of greater clinical rel evaPCEEPHO/005033
these are nore costly and t3he screening process is
time consumng. Screening tools based on human primary
chegp%f %ﬁd éPLElckl aTmGh %lbﬁf‘édsﬁﬁ%éssnbé! P&ﬁnd@é‘f §<§reeltﬁﬂ% usé ARl
cells are I'n supply or useful ness
spegiessefl gspatey @'@llcaf BfRMeNep D UA hege pessore eastly andithe @creenmg
proceld fsUinke @&Quﬁflﬁf‘gc%émg t88is bEQé‘d é‘ﬁﬁ@ﬁén tpﬁmary cells or
undi fferenti ated
immgrtalised eall tyRee axigh et thesg pﬁ@ear@ amé@qhm QHPQWSOFaﬁéfUlﬁ%S fdye to
loss ¥P§i§1 %C@Bhé & SHRAI A% §iBS BEure Shd %raﬁgfenﬁgkﬁo% il BheaRdo
uni que cag Tty to conduct human cell-based assays
Und'@tﬁﬁeﬁtlﬂﬁéh Sa54e avqf hBB vellsiffasntiated HpaeRnginagred @cmd&@ns and
in th%@g@é(rﬂ:réccﬁ intéQerfiErebgd/ ‘% PevReE 'arHeW APuRGce c%pablllty to
abbrevi ati ons are used herein finitions an
conciish humpm celbhasedsasgaysiwiie high ﬁapf@%’fé utpyiihout compromising clinical
rele\'/'aﬁ'céSt ocyst-derived stem ceI " is denoted BS cell, and
t human formis termed "hBS ceIIs 15 As used
herein, the term"EF cells" neans enbryoni c
Theffblghﬁ? &?]fntlﬁﬁé b&d abﬂ?%@%ﬁor%%rb%se@ Aeth be derived from
such as nouse or human. A "conditioned
Deﬂﬁ'ﬁ@l’i’&ﬂﬁd@@fw@wﬁed by culturing EF cells or other
As Jf{sb{i’ 'h@l%hri"‘?ﬁeS lrr‘ﬂ "9! %/él%‘éhyﬁi st@ﬁ\dceﬁl'hi‘%rﬂehefeﬂ@é b%\g afid %e
tering e ternms "feeder cel
humaﬂé@fd"elﬁéermde"hBﬁtC@Hﬁfed to mean cells of one type that
are co-cultured with cells of another type, to
provide an environnment in which the cells of the

As used bargin, tretesariEfcelis” meanst"emlisonisdibreblagtypetst Torrs gells
coulg%efofeﬂ%c?frgrhga{]gn?éﬁémﬁpgﬁélf%ss%gué’éoﬁﬁlﬁn&ﬁ I's they are

supporti ng der ce may typically be
mtotically inactivated when being co-cultured with

A "cQM?ﬁJnee%écﬁumyls éfréﬁgéébk eﬂltd?ir tﬂFe@éllg%thh\@r fiBroBlsts in a

ti-mtotic suc onyC|n c, to prevent
medluﬁl@arﬁnﬂr’fmﬁ barvestogiang fﬂth@ng:@elmediway are supporting.
30 By the terns "feeder-free culture systent, "feeder
cell free" or "feeder free" is intended to nean
By theiterms Elecder aslis| orjtgagees!’ imtmintanded & meaegglls tfoneltpoe tat are

co- chﬁ\?re& %tﬂlce J)# %o&ﬁértt%b% tqcb‘rjoblHé %n%glg/cgrﬁ'ﬁ ess {G/ﬁlchﬁlé% ééifsl'bf

t han ess t hat
the $e@ged tMplaanan mw | H@sfeted@rrpels %aylogt@allh ae fwnwodlffeég@ species

% t
as tlﬁeﬂgétqls ;a?eyaér%@g ;:xgrﬁlig a ?ﬁ%dg@%g/@]st @%}(}Wﬁwa l)bﬁe npﬁgg%lp'lﬁaecﬂvated
wheq deithg o-cultaedivith etheh@ds Bg lrte@llatwnfooitreamerﬁ with @neantigmitotic

age%ﬁ’gs'ggtg ?E CRRMyERGI RS Bredb AGh RAVER WIS freVletid iy SO

supporting.

By the terms "feeder-free culture system", "feeder cell free" or "feeder free" is intended
to mean cultures or cell populations wherein less than 10% of the total cells in the
culture are feeder cells, such as, e.g., less than 5%, less that 4%, less than 3%, less
than 2%, less than 1%, less than 0.5%, less than 0.1% and less than 0.01%. It will be
recognized that if a previous culture containing feeder cells is used as a source of hBS
cells for the culture to which fresh feeders are not added, there will be some feeder
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WO 2004/ 099394 PCT/ EP2004/ 005033 4 cells that survive
t he passage. However, after the passage the feeder
w@edohmoswd | not proliferate, and only a very BCEEP2004/005033
proportion will be viable in continuous cultures.
Description of the invention 5 The inventors have
e
cells%%t?sts&lr\é ucﬁg é)%sé’éb% Ho%%}o?f&:%rﬁﬁe %gﬁa‘g%ﬁﬁ%ﬁe%@epéelgml not
prolifgratst @ enly deeiyasp mremrg@m will hen\éableP Bhetingeys Gylties.
oocyte to a feeder-free culture system and then
propagating the cells in an undifferentiated state.
Desqijtign opthgdnventians al so perfornmed under feeder free
The %@@&)Ps GRS 185 4 Rofi FHdGr i traRRIer R hBaNRls bawsas,

pe an other countries, a fertilized oocyte is
e.g. rﬁawlun@gmtd@ma@gol@aﬁocyﬁbaweséﬂw &cli WRs f5ern 2 feditizethoeqyée to a

feedHF ﬁéé‘ EulHr@ syé'thn]a fi%%ﬁ'pl% gétm fig& thilsiig %ﬁ'tﬁafﬁeﬁé‘ltl&% state.

nes o I nvention are derived
The prqmgatlan is alg@ynerfogned ﬂ@tietnfe@d@éére@@éwfé CopgiEiors.em cel |
lines should therefore not be regarded as an
enbryonic stemcell line. The right nonencl ature of
Accardisgde rany eitional lews inEurape andedbeitcoustriepy@ fariilzad ogoyte is
t §LRE
rt SLERSKSh 55 B8R AARAR0 B BRETE 1o 510,
fertilizatiors sftbe steonesl! I@Ba ﬁf g riesent iyealianaare sierivgd from a 4-5-days-
j T
old fteﬁiﬁ%b;tgﬁ&'g érgrlnstrell RS Eréf&é%& b& Pegja?@éd H9%hn

enetica he stem cell
embmqnwterz@errh@e H@ﬁﬁ@hbn@r@e@fd@t@t& Qfém et@tn @@h lings ofitheaspeent

mveﬁt?fn |§‘%ﬁas{cf&y§ ci@'ﬁ@&?gil ﬁ'f déIIQeFurfh\é?r%}eoﬂ]eaé'tgm ééﬁrhhé@gf theom
roup cells ca he Inner c¢ell mass, which iIs
presantpavenhoﬁ afeheot infeadacioyse forhusnanseleipg end éhescrgatipniely s
[
vanSi S, TSR0 ey BluOtn I Rba g Lical
modify the sters dell ikesocyst, the cells of the inner cell mass
can be cultured into bl astocyst-derived stemcells.
The bl astocyst 25 derived stemcells are not intended
The hymae \bidstasystrdesivedrioelisaulitabla for yned iadnsthpd peifie invention are

den\%gﬁfdn‘?%:%r@jb &Lb@'ll% EQ%@ t@?'”\ﬁ?{ g%{ %9% (}{?Eg téglﬁl S is

blastpegsir Albeagtocsstiinie dghdays ¢ld fertiined r@ppﬁt%e‘dhlph anlyjupop irgplantation

in théﬁtéﬁb? chil dEFY ;H?)eege;h?lj)\? e?ﬁ&e r%ﬁ{o@gb ko tﬁH%has?&{yEis the cells of

out use o ) e current
the inweri dedl phasswan beauligned cretplb@stqwatewh/ed stegmueells. The blastocyst-

. t [ t
cor{ M EREART e PRLRAIRE 1 Bt b o8 afe°Lro'dﬁ§2§S

wi t hout contact wth any an| mal (e.g. non-human)

n PRI VLT RLARSIRY by KO b EBRSE L By omtoans
metfrad fouestabiispingthitSocallsfimdesantied.fAthengh diseebntérBiateel that in the
IR LB B A S8l bod Sy Bept o o
methoals| ayvafiatderuse feederesells utioweer Sytire mpﬂapemehemlméer ipeolving

hBSCClélllé 8F flsstiés Evﬁl%q&(i\g t%gp@i/e%%ﬁsg gﬁ'd E&Uegg?eogr%égge%)\ﬁl%out contact
with any animal (e.g. non-human) sources. Furthermore, the use of hBS cells also
relies on the availability of routine large-scale culturing protocols for undifferentiated
hBS cells. The present invention addresses this issue by providing a suitable method
for transferring hBS cells from a feeder culture system to a feeder-free culture system.
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5 hBS cells can be derived fromthe inner cell nass of
t he devel opi ng bl astocyst and naintai ned

wapaisPdssent i ated for an extended period of paBRCHBR®04/005033
whil e retaining stable karyotype and phenotype. hBS
cells have the capacity to differentiate into cells.-

hBS%%ﬂ’s can B8 HSﬁ’s/éélffr@ﬁ lhetnhﬁ&%eg @r‘iafé‘s'o?ﬁ‘%r @eve%ﬁr@ BiAst¥éyéPand
in vitro, thus said to be 5 pldritpotent.

meirgiged Hndiierepligied R AT p&p%@g@@%wh@m@tam'ﬁ@ytable

aryBBibe SHERhENd o RSol Hitkd tHblcaaigis CRichéntRfd nfo £ and
ure rep | acenent hera |es uncti onal genonlcs and

tissugp 6f B Hiros 0N [UPTS. Baindy Hio 367 GOHT ANt R aId i T
plurl‘t"p%'[ér@ erk%'uﬂléqﬁeeﬁro%ﬁ@@l# hBS 8&%rsu@@éétsthétfthéﬂ%a%%;ﬂ%h 8imost

ement ed | eukaeni a i nhib
Unllmltqﬁgﬁour%‘?{é?& for|flr'iuW?@P@@e%thﬁ@ge&eﬁnﬁ'oﬂ?ﬂ G%Ri@'@s Apd
protét¥ies bR 8EREd scrde / the derivation of hBS cell
I nes requires el ther 'human or nouse bl astocyst
fibroblast feeders for co-culturing. Protocols for the
Mou&é @% eﬁé caffe F&bﬂﬁé@ MthQst fedtier RBR 1@tHetrHé&§m lé QUbﬁlérﬁgr%d

free conditions have preV|ous %
with Mé@m@'ah'bltqw@%féoﬁ(éb:de'ﬁowf?\@é iB gLttwred oph $§éUﬂ & Ihdeps not

havd $hill dritick. OftRiaf GREEI R msecéﬂﬂlngé %’cﬁﬁr%‘s %ﬁherj tﬁN’haWor mouse

success rate’in the tnitial transfer of the s

blasfoewshiibeatirst feagets fer perculBiring ciotadolsder RIS Gnd pagpovation
of h%‘%g%ﬂtlﬁés %Hﬁ‘b@&érr{&f d@’r ﬁf@é’ cORRBRIHRB p?éwouslyI been desgrlbed

ferenti at ed fferentiated hBS cells in

Thega fleederelisee mﬁqu)p@mrﬂs haW@mtaﬁl@rﬁs PANPeriRg seale-yp Propesiias, low
sucd§§§ Peﬁg il @ lﬁlfla?!rﬂn%fw%r 81f thQ %@scféué $o e@de?&.ﬂtﬁﬁ t%r f‘eEB@rﬁ‘ree

ture system whi ch 1S advant ageous co are
condlt&nﬁr?é wel engeating @smixﬁd Pﬁﬁlﬂla‘ﬂwfd@dlf@r%ﬂéf@f

dlffe%n%ﬁ 3?§cél@rm@feduﬁ up to 10 passages. Studi es by

shovve that the hBS cell lines could
not be propagated in an wundifferentiated state for

The s%nf lﬁ%tﬁwr&ﬁﬁ%tlﬁﬂzéﬁeﬁémgﬂ &6 tPRsfdroPRBS cells toa

ncl udi n tri However resent I nventors
feedpiifee f:@luw@l svﬁartn wh@h M%lﬁlasivma@e@tsmaw mdhe HPOWD

methirds m"f‘ﬁ%@ r i Jy&%féllr&? Efg\étalgé Lf({)wrj at ?é%\%f Fﬁ & ¢ 5 ]gte%.rStgdles

mar ker's erent

by Righards eifal.fshewed gt thedvd s geldm@S@pQmet batpé@agém ined
undILé’r‘éEhall%d statet g?d% hanfdy %5‘5%5@?% 8n cBi-fbY FHaftHl @n(H:Mgm?WO

er nu sSurvi vi nies were serve
Matriggl'¥. Hpweyerpthgtareggnt wnemtorsétﬁvaﬁowm that télgdftﬁsawllé iwef@ stable

for UEQH@Q %gs%&etsrbnhl\gé}fl% Is@lll gkﬁé%hfﬂe‘?ﬂark bt ?ﬁ&ﬁéreé%eﬁ@d

tla Ste transtfer o
hBS¢Bls, euen gfteina eyqlae@fdeaezmgéba\wug 1enf @rayibirates remained roughly

d
compEISBE [t mals S JEFREPh hBE rerlr SR SoEe e
obsesyest i dayk eifter plating: WhBS negshiricaldissosiadramag spmpatagt with
i ; e | Qi
ono ARALSCLEHN ik S SIS MBI el for o v
hBS pels/focutseder-fedhgulidee systerh. Accondinglivdhe pirsieohineentiapmeovides a
t Y,
meti‘fé)g gelg{r?fﬁsg%} of%@%&egﬂ% 'ltjcf? téregigf' \%E?Eul‘fﬂﬁrte %Xéte@s Whéf%]n?{he hBS cells
are rrgehamialiy cet, frann thedfeedast Inghe prapleaherdi ont e dentre park of
eacr?éo%)nﬂaé L&Y (Nﬁélre'ag% E)H%@ious work by Xu et al., the whole colonies were
detached by enzymatic treatment with the risk of contaminating the cultures with feeder
cells. Furthermore, the use of enzymes, at the very delicate step of transferring the

feeder cultured hBS cells to a feeder-free surface, may cause inactivation of important
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feeder cultured hBS cells to a feeder-free surface,

may cause inactivation of inportant WO 2004/ 099394
woeamAaPBO04/ 005033 6 surface nol ecul es i nvol vRCI/EP2004/005033

cell adhesion and growth. The major conponents in

Matrigel TM are extracellular matrix proteins, |ike
surfa Bl YRBIVEY irREY) éd’ﬁ%le And @%wma-m@m fdecontBSn@rﬁé hn
surface integrins upon to extrace ar

Matrigal P are gxisaegliHiar mtr@eiprptamd h'feocoﬂaaeraty@ed‘é.aaﬁ laypigy. Astivation

of tﬁerlfellrsﬁgé'é@ﬁ’l{éb? anupSﬁ bindf q@%kﬁbell@lé’i’ Yotk pl%%ilns is believed to
proliferation. exa Integrin al pha has a

be a@iejalesterfos ﬂsﬁmglaﬂﬁ@ Of:@ﬁ"laéi@éﬁo'ﬁ eWiEYiYal pgd mrphf@gmrafphg

exaﬁBFehln'téng' Aph=ANfad B uY1|q'iJé‘Pol@ @hlonBried bél%@@h'r@é&p‘t&s in regulating
agenous matrices. Lam ni n- SpeCI receptors

botfuaé'éfptﬁnﬁ in yitree!l pyoliferatiqyy ingobaoenare n’@tﬂceﬁhwﬁmm@ec'ﬂc

recelb'tc%‘l PosSHRIBESEH Pt AR a @sh& a [ \Wﬁ&h a+esmgm RprRs5R Y hBS
e in the adhesi on "of rix

ce"%s mas/aai@ playrp aioiRE Iﬁé@esmelswnwf |h§Stq%ltto ﬁam@aw suiFface.
Thus rﬂ?\%rﬁoéglblllﬁ)%ﬁ ftﬁ:g SohRTT of'tQﬁt firfade Pé@e‘ﬁor@ rFor]aq)tachment or

survival e negative af fected by the roug

surviviaj ficit be @BQ%\*@@W@‘@ o hyrtbafmhrtmltl@'@oﬂa@e&aﬁ@ ¢ é‘ﬁﬁ%ﬂent
bef&@%%&ﬂéﬂggeg té@ﬁo @Wewtéfuﬁae&‘ I'n the exanpl es

herein tec gues tor the transfer of hBS

In theeaxpapies her¢ie éidﬁegreﬁtrt@émw@ﬁe far drisansioradBSealis o g faaser-free
enw?drﬁﬁeﬁﬁ weYe fﬁ@&#@%’tégﬁhltﬁ& b?'?ﬁé’dﬁ%ﬁlb&l d?'e%%?rﬁéﬁ"& §i9&bcidtBn, in

s to ce esi on, survi val rat
regags@s)tq qedieghpgion, Sunival &tesne profiaralisg. Eéﬁb@rm%@y methed ageasding
to tdeﬁ?‘f@hﬁbﬁ%a%%véﬁ@ﬁ@d RSk &5‘ ] Iﬁjéa(é IJr@a ARl rér%fg%ﬁon and large—

term propagati on an ction of

scalﬁ@fmig@h@u@ %‘PH%ﬁQPl&ﬁitIQ@ﬁ@ ﬂm@ﬁ@r@ﬂtl@teé@BﬁB@"@ elfesuse of
con@?nﬁor?’arﬁ ggfgrpﬁegs%ﬂ{%\g\%ﬁ?‘ég&lﬁ%heﬁ ﬁ%&ﬁﬁgﬁq’ﬂm\}g& ﬁ\%"h‘sﬁ? i€ vas

alsoggxamingdd. 20 Transfer of hBS cells to feeder free
propagati on Subsequent to di ssection of the inner cell
mass, the inner cell mass cells are co- cultured with

Trartséas & NBEeells ta feeadyt fegenvrapdgagor ocy st - der i ved st em ( hBS)

SubQ&Hen* forkﬁsseéfl&‘? Bf th8 kﬂJirT%'r BLINGald) ?h@ﬁﬁer‘:@élll méé@@ellﬁtap@co—

Ine 1 s t1 onal propag jated to expan
cultured with feetder @@lls t9.obkf erbéasmﬁamwe@ atent ("B ceibine Aftes

obta'lrfr}jl s% Ifn‘éethéycﬂ lhaEﬁg p?%elg%sé@% exﬁémpﬁle amount

erre to a oned
of cellsr Befereaprdpagaticneat tf@ﬁsh@& s;elisat\ @cfeeqhertfm wetampltee hBS cells may

I Bl success in the propagation of
be t@héﬁeh&%t ??éo%rrsﬁfe?h trg}\:&]t hod by which the hBS cells is

transferred froma feeder culture systemto a

v AR5 LR S b YRR NG Ry 30008 88 o e
suceeps irelite pyopagetiamot e hBS eadie &t the methwd byhwivieh thehBS cells is

vanBEh AT Rl g0 L & B BEOS g3 Ayl
the MBS celiseniest Heuransferthsidp gm@eﬂ@rfremculiu@wstmrlwpmﬁcmenmal

tr f lL.oni.es, . . .
dlssé&fén wﬁﬁﬁ %p%ﬁ%@%@&% u%}ﬁ/@ a i@ @Fnéﬁbeﬂéd BE?S capillary, with a
25 degree angle and a 200 or 300 micrometer lumen, designed for cutting,
manipulation, and transfer of hBS colonies, or parts of hBS colonies. It is produced by

Swemed Lab International AB, Billdal, Sweden.
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Swened Lab International AB, Billdal, Sweden. 35 WO
2004/ 099394 PCT/ EP2004/ 005033 7 As shown in the
wez@apdsss her ei n, nmechani cal di ssoci ati on r esuPCEEP1004/605033

much nore efficient attac nt of cells to the

Matrigel TM a nore rapid proliferation conpared to
As shB\ﬁn ?rptﬂé r%‘iaﬁg%@th%gelﬁ YhbiHffal @Q&cﬁeﬁ@n ‘F@édlt\%d \ﬁﬁé ?nd@rﬁ‘?‘ﬁore

uring passages. Accordi ngl y e net hod

effICfe@t atﬁa@mﬁn@off ¢atlg ta the Vi@iggeldy . lasmarecd@pidi Mglifewation eompared to
the %ﬁ\{/ﬁﬁtﬂe%bodz?ﬁlﬁre% QREI &ﬂé %r@mcﬁﬂﬂ@@&b%é rﬁﬁtﬂﬁg%ges

seen I n ereln, the cells cu
Accerditiglys thiei rethed &t t@na@rrwfgetéq &BSfoelie agemiding ito the invedion does

not r@ﬁg% é{f% ik %ﬁtn’{@rﬁ A %énqﬁ thePexdniiits Rdr feﬁ'\e kHeScdis @¥red

r condrtions. ropag ation o
and praisarated smderdepderdras eanddiens haveh@ ”&f@H‘i) fnidey ghad u\raslﬁmﬂ?g to

th ttol“@ t UBR&hodseeder cell free growth
2 dé g?%%’ﬁgm%ecsrq%éci%{u?ﬁﬁ lot he hBS cells without feeder
ceIIs has a nunber of advantages such as, e.g. there

The gﬁ?q%gaﬂ&ﬁ& the Bl tsfb% I#/Q(% g é—“-ﬁ'f Qﬁqlqi?»%'cgﬁwpggeg E8fifhg the stem

UCt on 0 ¥ e easl er
cell%meefaﬁﬁeaml fretelwowth eonslions.sae eftumgatheridis eells wﬁhoui feeder

censoﬁd(}ej nurﬂBé?r%tf L0tk s&&PQ@ %ﬁf tﬁeersq’seﬁo rELd for tr#é‘ orﬁd?ﬁqhg

umis not corr cor ioned it may I n ect
produetiprcef| feedear sells, 1ise nmdgcthnhé hBSa0ed$ aray heeasiasiageals ga and

ther? sler'fb hgkd&rDl\ﬁ,@ﬁQﬁéf?ﬂc 6|E<ﬁhéﬁqﬂi%*:ﬁdrﬂ'§s% FRTBE 4Ll &f the

oW ng steps o transterrin

medmnaarmtyzgrtrecdbfrqooéldom@ltn‘r@a|lmf§ctfth@ neW@ékH Bre.t o feeder

free culture by nechanical treatnment. 20 b.

optionally, culturing the blastocyst-derived stem
Thug,dh¢ trangielcand prepegation|step #ndee fapdeniree eonviianisonay ¢amerise the

tablegrowt h medi um and/or on a suitable support

folloﬁM‘{gséii‘ér’dat e, and c. optionally, passaging the bl astocyst

derived stemcell line every 3-10 days by enzymatic

and/ oa. |tran$famngahe blestuicpsiterivébstem eglie diof feeder to feeder free

Thodi AR
ol udegutipe Bk iePabPU ARG BRITS T om a f eeder cul fure
syst ém bptlcmalllgenh&umﬁg the biastdaysederivst stanThellst ureies fasder cell
above. - ReBorar hgpy bt % Sukbr St i EhglR thef Ao
(rjreans otupmxr?a.mstraiel l;nlndii ssocihati on or mechani cal 30

[ ti t I
Thi o e RO PP et DBt SEREH sTely HL R iy
sui t abl daguiby emxyniatiolangiot megbamicdl debtrhenti ng a

sharpened end and a size that is appropri ate for the

cuttin The to | fial
In spec‘iﬁc engoodlments o? the ln\}/en?on re;’f?steps i)- nq are |nc b e materia

Transfer of hBS cells from a feeder culture system to a feeder-free culture system

The transfer step has been found to be a critical step as mentioned above. Accordingly,
the transfer should be done by means of mechanically dissociation or mechanical
dissection of the celis in the feeder culture system. This mechanical treatment may be
done by means of any suitable cutting tool such as a ool having a sharpened end and
a size that is appropriate for the cutting. The tool may be made of any suitable material
such as, e.g., plastic or glass and an example of a suitable tool is a cutting tool that is a
sterile sharpened glass capillary, with a 25 degree angle and a 200 or 300 micrometer
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such as, e.g., plastic or glass and an exanple of a

suitable tool is a cutting tool that is a sterile
wGehanpeased gl ass capillary, with a 25 degree aPQi/EPENH005033

a 200 or 300 m croneter V\D82004/ 099394

PCT/ EP2004/ 005033 8 | unen,” designed for cutting,

luméﬁaﬂé%‘ﬁ?& t*oﬁ Euttlﬁé‘ qvérﬁ&fiétfo%r aﬁé trQr%?eF&'HB@@élle@ilcﬁﬁes oF parts of

hBS @ab colanies. Hhﬁumceﬂey S%rne:nf;iﬂalkab lslwzra%;@%am?*e @'%@W‘?@”
Ina E@ﬁgﬂ éFﬁEtthQﬁ tﬂ@ﬁe@%'eh@tot 5 PEnr&rRRSIE & doRshyl of hBSCé'élIQ Bikd

S an leces is cut fromthe céntre of
piecenison framdhe gepenefdbe raloay g suaneaderh i %W'@@'%@P@'UWS cell

clust‘el'éJ%@rc%H CITQ@rsC&{eldlééloﬁléﬁe%rrﬁe&{a‘ﬁlcﬂh}ﬁér%bﬁh&% tlmes e[g until the

ni cal yone or nore tines e.g. until o
cell @us}grtsmeye@asw thalsis 2blepRbR0% sught as @a&t a@b%@?& Hb% 40%, at

the rﬁo& eﬁo@f 39 eat%’é?no%@éﬁ&ut 309 afthe e aH&ﬁHo@@@Mét tB@?{qost

most’ about 20% at the npst apout 10% or at the
abou’r@é’/o of thpbeftthe esgifical ﬁalpnbfTher@za)lﬁ@i hidetgrmingdeasythe giganeter of
the c?lfs%gr drofond; re?ﬁécf? il r\ﬁ%é"éxérﬁp?eg hér'éﬁ'ﬁ |§ lyiveh sultie conditions
uster or colony, respective hé exanpl es
for thexiransfer proggsseRhesei qoaﬁltl@n%mad |0¥ p@tﬁ§e me vaged Wiain appropriate
i SRS BRSO OB SO0t o e
know edge of a person skilled in the art. Culturing
Cultz%h@ b3 §ltde9i é(fl ¥eth S48 Wn@@:l l*eédé%%ﬁrfrefe%‘?&ﬁfh dbﬁbl't/ons ina
rovvt con tlons In sui tabl e growth medi um
SUIl‘@IﬂJIWQM/bmedIUQUM%{QII@ %Qlﬂifﬁﬂq SW@@tSlUéﬁtéat?LS The presence
The gfes%néé'bf a?‘?ufabgaré;rﬁ%h MBGLHTsuGHEd) beaf a tfssle c@ltl}ré Mm and

ture medi um a support su rate, 1.e

a sugp@mlnbsératﬂooeta grrowbammgt or| coatjrg. s v&mﬁnwkﬁnt whéh growing
cellsQIrﬂ\é’f f&dﬁ.ﬁ@é rT&?QﬁE \f\/‘ﬁ@ﬂ g\'fov&lﬁ ﬁB@;%ﬂé B? fRer X&%nthe feeder

on fee eeder
cellseaa@reé@ aawmsubstasmsthafrweg\otm@e peeliseratien ameinhibit the

dlffe%é@&u;rﬁ)ﬂﬁé &ﬁs%ﬁ’s 'Wﬁérpbrtomﬁrfbecellg %Srr f@@&éraﬂéeoébn‘aftwhg‘ Such

en grow ng cel Is un feeder free
substayrags thaue &0 keisdppiEmenies tcaﬁheeﬁomta\reedwn@é cegip@loarte theed

surfétc%stotﬁ iRt %‘ﬂf[ﬁg Weiid Gle. ﬁl%%\?é#\’ueﬁ rd1Rek 182 n’?é’fﬁé@mr&ﬁ the

I'ssue culture well invention réelate
growtio mediten Bodfor tieeuppert sw@tra@er ipvater Pectimprisas gulestandes that

inhicd AR %mfaﬁ@@%ﬁ%ﬁ ?éseﬁjr\méel H%?élﬁ&éti&%’ﬁhé%?a%foe&@t@t

er en I on an onotes surviva
derivedaitemeels. |Folrthea1mqra,ethb lcakst wey geed gleme Wind of ceatings(skrport

I [ f afhp
medif 108 ERlLac P e SRR (R R e D Rl ey oo
usedfor gulgringee ceélssue culture wells, that may be used
for culturing the cells. Such substances may be added

to the nedia. Another way of preparing a nmedi um
Sucle supatarsien gnayHee aideddb e wetiet Anctber wayr offreparirigrymedium
_ r . Iy | Ahham LS to
comBihd V08 POShIL ) bRy RS B
diffetdrdintidraisve stlturg a fmtqbopulatrm phtgalls lirea mediiLumn gnaddhen baryesting

and flﬁ&‘ﬂ‘% tHa nggfymyﬁ%r?otedﬂegn&'n& @Q&Hhﬁt 'TRQ flpéct 885&5{@1 of

er ce
cellsemgy bercaligencembﬂwmﬂdcas feeder cells, such as e.g. mouse embryonlc

fibroblasts, human fibroblasts or cell lines derived from the same cells.

One suitable medium for the culture of hBS cells is VitroHES™-medium (Vitrolife AB,
Kungsbacka, Sweden) supplemented with 4 ng/ml human recombinant bFGF (basic

fibroblast growth factor) or alternatively a medium termed “hBS-medium ” which may
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fibroblasts, human fibroblasts or cell |ines derived
fromthe same cells. One suitable nmediumfor the
we xous9nf hBS cells is VitroHESTM nmedi um (Vi BCDEPZ004/005033

AB, 35 Kungsbacka, S\Neden)g*suppl enented with 4 nglni
human reconbi nant bFG- (baS| c fi brobl ast growth

b i98d off knddKoBt Dabbie!Médi a%grmtwwvth

ec&ﬁ@c’ﬁéao (o8 Db MEE EPH%%M 005033 '

20%ceskow xerem reper Retiandifieioiewng crpeityenigiatthgr sespective

ﬂnal%ﬁFéHﬂatlﬁHQFﬂoqgﬁQm %?Hﬂcﬁlm 5@ gfl ?{SﬁWcmS@HUHEM non-essential

rep acenent an OMAn constituents at their
amineagids; @ bl L- giumm@,oW@éﬂrmaﬁC?eﬁ@@thasel ¢riiofral hgman recombinant

bFGWﬁBé&b kibi las@%ro%ﬁqacﬁntr)’ eptonycin, 0,1 mM non-essenti al
no aci L- gl utam ne, 100 M - mer capt oet hanol ,

4 ng/ M human reconbi nant 5 bFGF (basic fibrobl ast
The %R&\%&hefdﬁ\%&m% (a%ﬁﬁ AR ngr@%réf@@“r%rlh@%@@gm%ytthe cells)

hing secrete |not medi um by the cell

anyt
maytthem b@és%&ﬁmoé dspeiewth efea RN Pobplatiorsefcgsiie A suitable
medR PR %rg&é%c&% &b e .néerﬁluht@mee--k \V?relgﬁ@ Tﬂ%eéﬂﬁﬁ\ " or *k-hBS-

according to the invention, is

mediuve fefiaiena m@rolamer rBBouge wﬂhwmaﬂ emppenis fproRlards ipyaitomycin
trea@tj d?%gﬁ 289 Anh Eéeqmwvﬁtlrmwmﬁea.uns " e} RS/ GleBium *

treated or Irra ate and then I ncubated

for 24\haurs Hiks kafﬁblgﬁuWrme@dm af BSBRempdinm froay Q@nl’ﬂﬁﬁoﬁeded
ever-g”q%yiﬁg:{b [ 9 fres Fof Jﬂ@@eW%@ér anfy L@So'ﬁeﬂh#n% for%énh@@d&%om

ever times for nouse feeder

the sarae Q@Stemd@ienl@ h@'gd #QJ@bfﬁ'Dr’fhfh C@r@tm\edfkr\él*r'rpHEﬁ M aegiium or
“ e} ¥ tr, » a i ned
khB8 d'n?dru%ﬁES?Erél\eA K- n%é. Ioﬁ%h,m rﬁ@d.&r@ %H_ h@sfsunﬁhe&.enﬂ thay
subseguentiy ea-EtSreTmniErfizing at abadf -2Q° G]gsm@an um " may
subsequently be stored by freezing at about -20C or
more. In a specific exanple the growh nmediumin step

In a spegifigexpenple the growth meddintin siepdd)knanhe eefHFS qonditienrd i

-n\h [ d S
vnrdi’JfEé< ﬁﬁgﬁ%ﬁ%? rﬂ%ﬁ&rﬂ w‘%g@eoi%% H%I;&Jr% fe%r@greéeug%%
deSQﬂ’@ﬁdlln Exampletd. ch has been found to be favourabl e when

grow ng hBS cell without feeder cells is the presence

of a support substrate, i.e. the invention relates to
Anothenetitisel conditare whichthas b@)en fepndep berfaeuraie when gpaying hBS

cell \?/th’?igrf@éo%r s Wéénc%%f %%@E&@E& é’u%ntél léu{hﬁe‘?‘ﬁ\?en%n felates

ce trea e cu
to a maishm aderain ete@cﬁ) essmeffwmﬁd og@owmomsuh&&@t@ eTHessuppogn

subé{%‘fjé fe?étﬁfgcb%ﬁ‘gﬁrfééeaﬁéaatmlante % petlsssldg%ﬂrtﬁre vv?éﬂ?%ﬁléﬁ Bromotes

conpri se adhesion an feration pronotin

the adhm@n@mdsgraw’dn owaemt@ undiif¢yentiated dietd, eaeeﬁhlausapmm

h
sub&r%?@ rrf%g coﬁwﬁ?e agﬁx{'% ﬁﬁi Lﬁrﬂhf@é&l}’?tgﬁ Férﬁgﬁ%{ﬂéﬂbﬁ:@%ﬁﬁsxﬁﬂc
compenzmts fnhdvitingl @ﬁ@an@atpn sughiasi 6.9., 30tracelbilarenatrix components

sucif?%%oiem;af‘rl ePM Cﬁurﬁén e)'?tragcl‘,ell lr ﬁfait/@?ﬁéﬁ@lrf}’dgﬁ Bla'icghtg%r Iamlnln

\ect’I 17, abar oSe, agen t
or ofher components, such as, e.g. gelatme polyornithine, fibronectin, agarose poly—L-

lysine or collagen type |.

Passaging the blastocyst derived stem cell line every 3-10 days by enzymatic and/or
mechanical treatment

in a specific embodiment of the invention, the cells are passaged. Then the celis have
to be passaged every 3-10 days, such as, e.g. about every 3rd day, about every 4™
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Passagi ng the bl astocyst derived stemcell line every

3-10 days by enzymatic and/or nechanical treatnent 35
wo pooa/ogpeci fi c enbodi ment of the invention, theCTEP1084/005033

are passaged. Then the ceIJ have to be passaged

every 3-10 days, such as, €.g. about every 3rd day,

day, gBSd{tevé%ﬁat”‘Wdé& Ezbo%@h %&W &?/9&%’[ B@@%Wé@&ﬁ%&y g Qay,

every bout every day, about
abous iery 97tday @ag abauirmene qaysifﬁh%at?m Ceé'ti'@@t‘s eNlbwrsd lopger
thanqéﬁa%gef%@bﬁéss%b@ r ekQ%Qn ﬂﬂ;Yeas'eB Tpﬁ‘&fébﬂftﬁﬁﬁ‘a?ﬁ”’e celisne is
tured | onger ays before passage, there is
Undﬁﬁrﬁab'hwr”éﬁfé%fénﬁﬁt@babl lity that the cells undesirably
will differentiate. 5 One way of dissociating the hBS
cells is by enzymatic treatment or by using a mld
One g oA dligpociaitng ta@ hBSTo&lls By esgyWatE tr%atme@aph%\hwsm? npylel
chelactH BIRERE bihe @‘Fzgﬁﬁh&ﬁ‘%atnkﬁ?%?‘%@tsubﬂle%h%rb)l Mi&chanical

s fromthe rt substrate and to conplete

treatmeg‘s@cdeéaqhdhe c¢l+ﬁe @ﬁi@@@ﬂp@é&umﬁte ang te 6<|>ma'§t=9nt5§e
dissotitiiBn 2fhe &z?’m&@éd%gﬁgé cha é;e;agsé: QUch B8 @Qscﬁﬁggé]%séh\?
enzymati c treatnment was foun be superi or
For the @h%ﬁﬁgm the engymaticireatmaet was fored i brepumesior &@ecfm%
treathiaft Present inventors have found may be inportant for
e propagation of hBS cells under feeder free
conditions, is the density of the cells 15 when seeded

One 3PHR &tﬁ? fﬁﬁe&o (/Jh'c‘l"ﬁmé Ziteﬁ’t ln\fe'?]t&g d8le Fd?ml:i 'méypb@lmportant for

survi va at a densi

the pBopagator oDBD gekseyndsr ea%%mdﬂ@nénlsﬂmd@@lt}é of theeaglls
wheﬁ@ d it ﬁ’]rees?l‘gPBrt Fﬂlys%réié)rlﬁo V& o §L]?ﬁ¥/alttlli@c£]§$nay be

S were st passages
platemt agieinkity eHgsh @@52%0%@"@@% éinegemdjrng anihe ¢€é|r|'@ﬁ§ Na@dad

The gr%§eﬁt%\}e?ﬂor§‘ﬁ%0e fHJn@ hdt thé ﬁ?é G wérree%%ﬂlé‘ %rtdbatWG'G%agé‘éjges

h rates renalne roug ara
on Matrigehtt, still exaressing s rd@rkerﬁufbre@daffﬁfe@latw@% ICéHﬁe gyen after a

CyCléwéﬁlfﬁ%%,tnaﬁg%@ 048 %Gt At gg%rﬁéﬁ @F&@ﬂ@a&d% rhigs cell's

cell's as escrl d ere the hBS

cells maintain nornmal caryotype, stable proliferation

g telonmerase activity. The cells are capable of

Cha'rf?e‘ﬁro Iferating in an undifferentiated state for nore
As dembeqabmﬁm@pmﬁemt igreniion preigies afreetbied fqrrpé@payabm hBS cells

with iR E%gtrer BOR-as Cong&ﬁ S5k SwhdBied n 88 %eﬁé%taw'taﬁﬂl

ree ons, al so expressed
caryeiyps stabie grolifer aticmratef ar@rtebmem@oaatléw dhe celg arlfae?aﬁveblé of

kg ' H Rt BRE A
ol BT b RSB P R Y LA 0 B
feedei freepgrowth conditions. The hBS cells, which are cultured under feeder—free
conditions, also expressed the markers associated with undifferentiated cells.
Furthermore, the cells are able to develop differentiated progeny from all three germ

layers upon differentiation in vitro.

Methods used to study hBS cell degree of differentiation and pluripotency
Immunohistochemistry

The hBS cells maintained in culture are routinely monitored regarding their state of
differentiation. Cell surface markers used for monitoring the undifferentiated hBS cells
are SSEA-3, SSEA-4, TRA-1-60, TRA-1-81. Human BS cells are fixed in 4% PFA and
subsequently permeabilized using 0.5% Triton X-100. After washing and blocking with
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30 Methods used to study hBS cell degree of

differentiation and pluripotency I mmunohistochem stry
wab@4hB89cel | s mai ntained in culture are routiPE&l/EP2004/005033

nonitored regarding their ate of differentiation.

Cel |l surface markers used tor nonitoring the

O%%hftlf( @ﬁee&tllb %?@ ﬁlicnl?aﬁeg Wlth $he %@nﬁﬂl%}nm AstePSkbndve washes

are fixed in 4%
the @#Ar%weutsaj@@ w&h@m $ey:oaéarmf@abbcpdyz%@’ the nHeleirrsddsprlizes Py
DAPKsthfMhg After washing and bl ocking with WO 2004/ 099394

PCT/ EI92004/ 005033 11 10%dry mlk the cells are
i ncubated with the prinmary anti body. After extensive

Alka)'h?éﬁﬁ% nife.cell are incubated with the secondary
anti b g and the nuclei are visualized by

DAP
The 3¢ty pﬁglkalmem@aphai@sepﬁ&@ﬁﬂmr@géﬂmea S‘N‘F\?TQ@J %ﬁ"ab'e kit
fouo@inb%é mgtraagﬁagmhﬁﬁ@ rhanUBRd G dHdsfic)onmer ci al
avai |l abl e [ow ng the ins uctlonsfromthe
manuf acturer (Sigma Diagnostics). COct-4 RT-PCR 10 The
oct-AiYApEpvel s for the transcription factor Cct-4 is

neasured usi ng RT-PCR and gene specific priner sets
The @vamm@mmm@t-4 is measured using RT-PCR and

genespdefit @&é@%@ﬁ@A@M@@M@@TG

C housekee I n ene -

f@@@%TCn@dﬁ%BPb’mewpﬁ?g gene (5-
Acdmcl»refb@@fe@@AérBA%')s JrecpeeAcseesptGET8tgne ore nore

chronosones are being selected wth chronosone
specific probes. This technique allows nunerical

Fluo%%egﬁdecln%rﬁﬁntf%ﬁoﬁ @ibg) detected, if present. For
hi s anal éSI S commer Ci aI ly avail abI e kit was used,

In OWPéﬁd ebrithl w PEARE ChFasROSORIes R Beieg selected withchsprgosome
spec‘ifl?:eprét?é% ?h%qmalb%s%%enal \%éﬁéabér%lonpﬂy‘ﬂ@ B&tedd, if

For each [ ] i ne at | east

preSﬁruie F@r th&ra@ab'éusmg%mmegﬁz%lm avenla@leci@i was ggasl, whé‘@ww@we@robes
for chn‘brr%%[:ﬂ@"l 3S 1&' %ﬁéhd %eas%q cﬂFd?xﬁk%%%e%r(x%%'\f)' (\//ﬁély IRBasSlftbrs

| ass IS MX wmt
Gromy& N@Paa‘fqrcﬁacb @ﬁﬁ éme atriaasié’él@@wlel argdelig analyzae. The cells are

resu%ﬁétfﬁ%%PCﬁfyr%Pisﬁ:x%ﬁv@énébﬂo??%f o BSSlad OyeéﬂaY dPglass Bigesd

zat1on bu and d 25 1n the sane
way to another slide. Denaturing is perforned at 70C

Probfeq_rSI 2351 Ns Hidt %R@gél h@ﬁldfio{f?éd S‘uf?e‘?ta e%dééd Qﬁ%e's'ﬂdé'aﬁ@ k&bered

chanber for W ng ree st washi ng

with gregeiclipeProhe GﬁPcP(é\fH%nseﬂ@e@wﬁb@Eﬂ ltlsrbrmp ion buféﬁfdanﬂrﬁsided
|
in thé Eéﬂ@%va@flé ax§ﬁ€r élraeabegé‘tg@?g{ ﬁaﬁrpéﬁmé&g{}/ﬁ)s 29Uk BRGH o

approprrate ters an ion, App I|e
by hyhrigizatigy) at 37°C in a moist chamber for 14-20h. Following a three step washmg
procedure the nuclei are stained with DAPI Il and the slides analyzed in an invert
microscope equipped with appropriate filters and software (CytoVision, Applied

Imaging).

Karyotyping

Karyotyping allows all chromosomes to be studied in a direct way and is very
informative, both numerical and larger structural aberrations can be detected. In order
to detect mosaicism, at least 30 karyotypes are needed. However, this technique is
both very time consuming and technically intricate. To improve the conditions for the
assay the mitotic index can be raised by colcemid, a synthetic analog to colchicin and a
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30 Karyotyping Karyotyping allows all chronosones to

be studied in a direct way and is very informative,
whodoh/oymsperi cal and | arger structural aberrati POIFEREN4/005033

be detected. In order to detect nosaicism at |east

30 karyotypes are needed. wever, this technique is
mlcr@téblﬁgtdrggtégf i éé bg%};c&%0§H§‘tH&cémg aFr@@ﬂﬁ'nﬂ‘é!ééhésbnblﬁtlsﬁﬂlb@arge

ti1ons he assay the totic
supplyrafeslieans needea(6xda” eglisEarlyE. d hegell Aiaeihaterarte t o

presérfledi 0“’%{%} ANGhI & PreF 00, %83% WQH@%MQ@EQ%@pSIH\@ed

m cr ot e dest abi li zi n ent causin

The eglis@se collecipsthyeatifugation a§t’1 9Qrogg f%?%'a'% E'ﬂﬁb 5?‘&? EHP fied
usmg@ﬂhhﬁol%{ng W%Q@l@ﬁ@%&%' PR nsdsSare vagn&al g-‘i% Al

ate the presence of 0.1, ug/m colcem
mOd'ieQHV”Q&q@ﬁijﬁﬁm washed with PBS and trypsinized. The
cells are collected by centrifugation at 1500r pm f or
10m n. The cells are fixed 5 using ethanol and gl aci al
Compgaleative gerearaic AxerdizdioB hr onosomes are vi sual i zed by
Comb&iafde gendmg'h%r?di&a%h 96E8) %c%nﬁbl&ﬁent@@lm%ﬂldty%g CGH

genom hy ridization rrpar at | ve genom
glveSney bighar reapluien pidlpIEhiosNQsemes @nein Eﬁcpmﬁﬂlylé%weyﬁﬂm@g
lsola@@(;bNAQs &bl\’t?a?ns%téﬂ 9 Qaerrnlxﬁﬁé ok DN'AO P40fexddges tumwmme& 2-

is technically less chall eng |ng;11 | sol at ed DNA i
dUTR; arick PRA polymeasen. AnAoRiase @ebelegigrhoresis i @EQMpedto contro

the snéé%%sdﬁl ﬁ%l‘l@ﬁag%ﬁts (@U@-Z@Nﬁ\bB)o h‘lé%r%ﬁ%fe‘renc‘é@ﬁgﬁé ose

ect OrEISIS er orned to control the sjze
prec'@ftateéguﬂ Wﬁﬂgpﬂwﬁdﬂﬁ hypriizasiop pugurenestaipng formamide,fextrane

sulfa'fée &T §§@eH%da‘ﬁon R SrioRink 8 bR GeABBrd FHSPAIAES dithn

di zati on m xture contai ning fornmam de, dextrane
metapg

asef PRB dayhat TSE inkgyweistFRAPPEnATter sxanshieaphitg one drop
of arﬁl?ala%tﬁémm n*'ﬂ)?tﬁreS vbgt%§h|@4‘dt 5 1 JPhPDRAFeSs BAlePattPire dhtles

In a ter extensive WaShI ng one

coveeﬁdowlth @cfveaﬁltnSf §M§Srﬁi© ﬁﬂbmumht evalaledEndes r@lCéPSCepq and
us,ngcg,g/,ﬂgg%lﬁfg, S}Iﬁl%ysmadded and the slides covered with

over are subsequently eval uated under a
m croscope and using an inmage anal ysis system 20

TeloBk%elg5f activity Since a high activity has been
eod fin g Psaya criterion for hBS cells the tel onerase

Smcaethlgn @qﬂvqtsshaﬁemw@ﬂinﬁﬁ ap lpecritgmionde B peflsshe telofngrase

activ V%n%"me#ﬁ?éd fweﬂk A6k IYFstk)ﬁowﬁ WeReSshsRlsy Lagnease
e ce reaches a nore differentiated state.

succerrivRly figareapepsharhibe sel reachgs mmare difierettisiad Yater Buaniying
the atcﬂvigarghét%ergﬁfé ?% fsia@A %o SAMEF sfsé rﬁfeo%ﬂs&ﬁﬁles bshd can

s ato r detecting rentiation
be used ad tocrg}r@ﬁtgca@@dlﬁgpergg’qlchThptmethod Telomerase PCR ELISA kit

(Roche) uses the internal activity of telomerase, amplifying the product by polymerase
chain reaction (PCR) and detecting it with an enzyme linked immunosorbent assay
(ELISA). The assay is performed according to the manufacturer's instructions. The
results from this assay show typically a high telomerase activity (>1) for hBS cells.

Teratoma formation in immunodeficient mice

One method to analyze if a human BS cell line has remained pluripotent is to xenograft
the cells to immunodeficient mice in order to obtain tumors, teratomas. Various types of
tissues found in the tumor should represent all three germlayers. Reports have showed
various tissues in tumors derived from xenografted immunodeficient mice, such as
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(Roche) uses the internal activity of tel onerase,
anplifying the product by polynerase chain reaction

w@ RoRpIsmd detecting it with an enzyme |inked PCT/EP2004/005033
i mmunosor bent assay (ELISQ%. The assay is perforned
according to the manufacturer's instructions. The 30

strlatétsmutsélef EHpbd bsd B@rﬁéﬁne“s‘&@é‘hﬁ)@t ?@rHo)ﬂeﬁni}bgﬁ] Peural rosettes

ase activity (>1) f era

<e°t?§¢rmit MNP [RFQC RATHRNS R heciuBners eansist ohdisergeniaed tissue.
Sevenradonsindd infnihodeiciER (SelD) -hike ar&‘%llr[ t‘ﬁgﬁ'ael@g and T-

lym | urj got ent CLS to xeno%r aft the ce
éﬁﬂ%"ﬁ G5 Headior analvsis phiemieran fergiagipn dﬂtﬂm@rmﬁﬁmjls are
sur@@ll@b@@@@ m élﬂfe'r Qs bb’@l%r‘ﬂfe kl&ﬁré)} éa?péHl%Slnf Rund lpdr{e'é'/ehBS
r shou represent all three ers
Ce”srﬂggra@ﬁela/@@d\}%medaggq pitR,@R0-16p 9@9%9«3!5 &éauw@es figsrare used

for ogenegh Mid gk HimBUmedefizp Rebitd R thite :
B L Rl str&éfa?ezd%arelr%ore post

Operé'giY‘? ?tﬁg'&é hapm afsomice @re dorterRygrgting ireta distney iy as effertive in
genélﬁt;ﬂig}ﬂunﬁd@ b it stid TRl ALlcMale HCHS- olu@é YUta ?r;aéllngaec‘l i9f

nor s COﬂSl St Of dl SOor ganl Ze tl ssue. vere
prefisaRis:

HOTS ARG hiSHIY RalRaste gftsciepproximate 1 raonthy Bienmideaare
sacrlﬂaédkaﬁer RAGdnthd XEPRARYS 8% cﬁé&cﬁéﬂeﬁd‘cf&% ot é?r?ﬁm-or

oma formation. Human BS cells are surgl

ffeeiﬁ %‘%9@8”'?“& 1 Wator tiggie is S@Psqmﬁeéﬂy anadyzed @memrrwapoatoehem.cai

metHodis! 85ddific MarkeFHOLHN t erffthyers ere%s% ﬁé’l‘r%@& 29 cblj?ently

dla? ran%e of 10 000-100 000 cells
used arg: hgaan EpGed I'@ge[fpr(oéqtqncqlqmlgetype@muﬁ@tlssmeegndrhmmrytumour

tissue e&@h‘bﬁ)ﬂﬁﬂﬂ@%lé Befn (n%ﬁ@rrm GQF@{' rcHQl‘h rmgI RRELA Ve

T@g %nmalemcean at_xnoratln

ubyip ﬁ‘§9d?r£” a%d%?q'@&(|h¢@atwyll'@;éﬁ@n§talmgg tsmmsiosmae fcnrrgeneral

morgheiigys. Thus, a femal e SCI D-nouse teratoma nodel is 10
preferable. Tunors are usually pal pable after
approximate 1 nonth. The mice are sacrificed after

Cryoﬂzre%emnb,hgn@n@m,ﬁgmrs are di ssected and fixed for
i ther ﬂ%araffl n-or freeze-sectioning. The tunor

As lttapg%eurg & BXA5RRI8 G919, tha APPelis Hipt havaiwedergonechrssagial
can b&ér?@ﬁ@se@@@ﬁhcﬂ S&bs‘é&ﬁ@rﬁfysthé\%d Al fter ‘%Q%&ﬂlﬁ%g s8rvited

The markers current
and %a%%lﬁ’&rf’w andvlatdgal( eeated ﬁébﬁ@tl%mlaﬁ@a@@ns as beforand

cryomm{rattdpywrthgﬁnb_l ssue, a-snmooth nuscle actin
(mesoderm, a -Fetoprotein (endodernm), and B-111-

Tubulin (ectodern). Additionall y, hemat oxyl i n- eosi n
Use SRHBIEEIG db%ai! dR0PRSY fo%he g‘ﬁ/@ﬁ% 1’69@@%9%%’3 ases

%% eservation and 't haw n pears

The ﬁ% sebaiRRg Y A matired #ROIdiR toSthe ma@nmmau b elsgd)ms

mediglagsagi ng can be cryopreserved and subsequently
thawed. After thawing all cell lines survived and
started to grow on Matri geI ™ coated plates in simlar

Cororﬂﬂ? h@éﬂ%ls@és@%&hﬁts 6F YRR 'GFaF EY) | nggkiu?apr e‘é\{h ngﬁ}eaﬁx 40%

of hBS cel|ls obtaine accor
of theciagg@@)cerqﬂ hepddaitire &Sisiden occlusion of a major coronary artery and acute

myocardial ischemia may lead to rapid death of myocytes and vascular structures. In
the past, recovery of cardiac function has been fully dependent on the growth of the
remaining non-infarcted portion of the ventricle. However, this is connected with a
dilated myocardium, heart failure and death.
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The hBS cells obtained by a nethod according to the

i nvention may be used in nedicine. Coronary heart
waele@eassaccounts for 50% of all cardi ovascul apCTHER100£005033

and nearly 40% 30 of the jpcidence of heart failure.

Sudden occl usion of a major coronary artery and acute

The W?%éﬁ‘r’xeﬂt chﬁém\éllé@é{ fdr ¢&sladiny ﬂl§@éééddﬁ9’6d&rd?i£l tissue is organ

ytes and vascul ar structures,

tran onyBegausaaiinecimitedcavpiabiiiger ‘I!ﬂ%’ﬁ h?@ﬂ“’r )holﬂ’éﬁ%fm ERigftvely
few ﬁfeﬁt@?réﬂ:ﬁﬁ%ﬁt@ chﬁ bbh&it fro@RIaRt tRhsPiaftatibh. 6F'_f\i“efnﬁﬁjth@(':,’Jfréblé)rﬁs

he ventricle. However, this 1s connected a

with I@M@F@NWQMEE&WQTWGFW the 'azgh GPEs AneNgddn Hhis 8@09@"6 and
the raQ04/ nooaﬁﬁé %‘F’tl’PﬁU %@@%‘@ﬁlﬁ @it ordsh tTé]%p@b!’r‘Jté’uth@ dhlBRése

currentl % ava for reg aci ng di seased mnyocardi al
patienisswitleendssiggg diseasedhrsisahbls  PlipMatiiesda oeasy tnsglantation are

neede'd”lnt§§b&‘ffﬁ;' els%@bﬂ Vo r@;f,erﬁm\‘/@ﬁtldm@nkéms%ma for the
relalveé g‘gentla reci pients can benefit from
prepReipn of h §9|L°a$w ledar ugassych andiepidi¥tens  wit h
cardiac availability were overcome, the high costs
involved in this procedure and 5 the radical nature of
Althqugh psengleieperiseip Wikin | nario tMe SR asrRgpIiaANHY eshce
earl;{?xﬁbbfalﬂy ﬁéﬁl addfe Il ggée?rdl‘é‘l ihfar&ioH; ﬁs@-@ﬁar@h&?ﬁéﬁ@fﬁ@@r reSulting

ternativés to organ transplantatlon ar
fromniestiistlar remedelipg ds fepehiag p@éemlq mergfieRe FooAn s enlymedical

alterﬁémféefglfl@es% P?ﬁé?‘@éjlsftg 'Un&é]ﬁo h@éﬁ RBh&SIARBLSH. m%ss %Q)ehﬁ

sul t se as such”an alternative.

expepstyaiieatragn being afficted i Righ Epmediate ek, Wrﬁiwﬁ%gvere
post%pQFHtlt/é %@Fﬁ) tioRE Qﬁ %@dlt@r‘?rﬂ\é?e 'T@foﬁ@% btg\feétrs‘hm”t bﬁnearts for

arc 1 on, OS -infarction heart [ ure
these ém@stqf ﬁgnsnlarﬁﬁﬁlm"éntnsta@\dl patmerbyiEh sieg ¢alls rceb\'émerfgerfomed

durlﬁtm&gggﬂgg BFﬁﬁ‘ﬁhesTQ&@)éry et AMt¥r ﬁﬁ@é Gvﬁhout surgery using

ernatrv ese patlen s is to und erg heart
e.g. balloosmiathaten Viathe criiptis arigruoida gystejsadisivistrationa il hamtime,

suffé?ﬁ?%dqrsklfbrcéogﬁph%ﬁéhsaar@ FeHhcEATRA nlifub]. ke é&%ntﬁbé 8f stem

severe ost-operati ve conpllcatlons
cellsael usi avgan tramréant@thnda alpo dhqurdimitediaseeesye foPteH%'aﬁ"tC@ stem

cells c%[h be r@@?%ét&ﬁ%eﬁﬁlteﬁ e?/l?ji \/@F‘th@ts 6€1§ aré Hw%"s?@éhalnly much less

coul perf or med durln%
nmmamae@lmmlge cpmpareg. to ggelhheartss hgr@f(g@r ygatment efithesq patients

with t%LeZlg Belld drfapdihy t|ﬁ+ér AR4 Xoé’:séﬁ%gtweetr&rtmgﬁ‘ﬂ thQPNs& 34ReA B oFihdiman

arotis artery or via systemc adm ni stration.
sufferimgnWWHemstemsetis tanapipniation e dampeed ByrpATE Pefresnagrclinical

realigye migcﬁgath%n?h?% Eﬂ? ntia 8. tféd(Hé“ﬂFs@gﬁclﬂfl Sfof Fﬂllg&sccﬁldaﬁents

us organ antation s also eunlm ed
worldwidess to materi al SI nce stem cells can be propagat ed
indefinitely. Mreover, hBS cells are nost certainly
much | ess i mmunogeni ¢ active conpared to adult
The hB8Sraeds oftainestyramethodacaedingde thehisyentigatrnanpe usegd forthe

man?ﬁa%gﬂrg ot L $nHidfh t"f’? tt%aﬁ@alaﬁtﬁﬁoﬁ@ﬁlﬁl?@fzél%%ﬂo ﬁ@%ﬁ@?&é ;h‘f@rriﬁe

al’so save a uman eri ng.
prevestlidrsort treatimphboftadisensetsoch aserye d appetetrelatehdireaserinsiuging

late ?A)jogér%@l infarction, chronic ischemic cardiomyopathy, idiopathic dilated
cardiomyopathy, secondary cardiomyopathies such as, e.g. toxic, diabetic,
pregnancy, amyloidosis, sarcoidosis, Fabry and haemochromatosis, end stage
hypertrophic cardiomyopathy with LV dysfunction or heart failure, restrictive
cardiomyopathy, end-stage hypertensive heart disease, acute myocardial infarction,
angina pectoris, fulminant myocarditis, AV-block IlI, specific forms of congenital heart
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25 reality, this treatnment has the potential to be the

first of choice for mllions of patients worldw de.
wab@4B89cel | s obtai ned by a rret hod accor di ng POT/EPE04/005033

i nvention may be used for manuf acture of a

medi canment for transplanta |on of hBS cells into a

dlse%EWJ:hllﬁ%rn #?jeadu?’tg chﬁ\é%né go'}‘loﬁéorﬁyﬁeﬁ,%bﬁ”ﬁvt affilal @nd ventricular

Sease suc , dio-rel ated di sease
septal defegts, ta;ralogafe"maod aathﬁr §|mlila’€fcaf‘€'f'?féﬁ1 reqanssugtion of the valves
Q%M&%ds‘ diopat hic dil at ed
anc“l]ar ,(;Grﬁg/g%gé apsmsé)econ ar)l/ecardl onyopat hi es such as,
t oxi c, dlabetlc pregnancy, anyl oi dosi s,

The ﬁ%&%&@qgfgﬁiﬁlﬁgarg%%éxat%%f *P\a?déﬂ sm?&mérﬁled &Rt SEIRGRay be

er n}:o ath V dysfunction or
desm@drto be adm:@eradesbrt %my%arggﬁb%rrtH? ghigipiangf @ mammal for the

prev@rﬁ@n%ﬁ‘ FLGOARBF L 28Rk Felél@@ﬁfsegées ¢ﬁ§ Predidthént BYRPALSY al

t1on, anglna pec oril s, | m nant nyocardltls
undifferentiateckhB$ cellspretiffereatiates hBS @ﬁ"%%ﬁ@d 12 Aarmaceically

acceﬁ%@fg @3@@%45 ﬁ% %P%Réé@@ﬁwgg%m ¥he Mherian 8%ay ébn%ﬂsle@n@ or

., nonconﬁactl on LV, atrial
morexadtiitiversetectad fiom t@egnoap ca@m%mwf pHeadiustiggiageats) siebilisris.

presgrji/Fﬁf Sbéﬂ’éflcﬂ{e'%%w? b&)h%@ adeRf %8%9&5!'0@?&@ add@Btable salts;

secondary’'to val vul ar
and/oli aneayanors apRBtsastiictechieem theogropp ﬁﬁ@%ftﬁ'ﬁtfﬁﬁh%ﬁp%#“cabh%ﬁﬁ've

subsPrfdss 9 %!r?rfy]a%ﬁ&él{f/%tlﬁé SBERIcES éﬁ%}’ f@ﬁ‘entq’rﬁﬁr‘oﬁ%iﬁ@%g‘éﬁtsbﬁlablllty

adm i myocar di or the circulation
improvingagetits, fdn‘feremt@twpnrem@nm @genlandriBmURSsUPRIESSve agents
cardi o-rel ated di sease. The nedi canent conpri ses
undi fferentiated hBS cells or differentiated hBS cells
Treattheper Hwocultires geaba@seadmipiinaijon accept abl e medi um

. . i n i e
The RGpBTES e bGP
admipfstrptibradjowsyen theadeswristionsis insluded dprsillustigtive Brrpases/ard is ot

mtenggglp(;{a,bp{eqﬁﬁngnﬂ%h&; Lng agent, and physiologically

one or nore agents sel ected
The hiB3 meﬂ helogiesare dissnsiated rmgnrdw tp therad puitatlle sive jordeansplantation

and ﬁ)ﬁﬁ\% @Q%%% o;g’tfrﬂﬁ?égéﬁﬁlﬁé:satjole%té%hli\f@ Fé %Q%Bmsin the host

, VI abi | nprovi ng
t|ssuag'éhr& solonlés arer nmtly at ¢cmmpl$tﬁtyrchﬁspn!gtedg@ing maehanical or

B
enzydes suéhpas, erg. of sclutioni of Abfferedsplirgenases ot W@m Agyshisable
colla‘lé;glllés% nﬁﬁ%géﬁ?ec?%m:ﬁ‘ bstd gf EQRge b8V R 1, |{/h~9 IQ/eéterth?ﬁé on

[ustT I Ve purposes and IS not
Exarnpiee isceeinticmetl iarspecifinexampleref icollagenasmysagapsoapediiagicabs

treatﬁw%n# Wgﬁla%ge% c? lls<§) ilif %P'I:_'b'l‘?i gﬁgtlérphgéebégn found

ransp ant
efficiest. IAﬁteomsmedlsqeesﬂ ithe ¢eilftdogsegatesaare echigred, ttbe pell SO|UUO” is

centﬁ@%;?%? |i2hed aha tﬁ?é?llé?gﬁsolgédslﬁ%% p-EF@prfégs,l A Le‘?sforar e

or conple I'SSOCI ate using mechani cal or
transplantation.

Administration

The hBS-cells are administered to animals as a sterile, buffered solution of cells, or
cell-colony fragments by use of different equipment and via different routes. A sufficient
amount of cells are used. It is contemplated that about 10°-10° cells are suitable. The

cells are aspirated into a sterile syringe and injected either directly into the animal or
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enzymatic treatnment. The enzymatic treatnent may be

performed with any suitable enzyne, such as, e.g. a
wadwpism of buffered col | agenase or trypsin. PCH/EP2004/005033

sui table 25 col I agenase be used, such as, e.g.,

col | agenase 1, , IVetc. In the Exanples

into éAl?alfBBHtc'aﬁl%m Cﬁ’ﬁxﬁ@@‘éb@d fn ﬁ?%@c&éné}? hbSaenNase direetdnjection

SO nec r eat a pipette of the cell
can heotlitasteskiniorthe saRiETAiss ue. e iaBy ohile GEise $Ryilieg, or info the

cnrcu%ft Ré Blcoﬁ)lﬁt Celﬁféa%rbedﬁh fuggag GRS s@ferdifi§eSifink a@gg} @ifédeRbtime

eve utton Is centrifu
pomtaa@nhmg ativinishetiqrethe eenerabglaia/adieplih anthﬁpﬂ@frﬁi’h“? moe"iored

Moreggg ﬂ'{ﬁ %fﬁ&eﬁ%é/ di g@ﬁﬁ%ﬁ%rﬁéﬂdﬁnn terﬁ%rﬂf Makbhebh@Rell HBE is

mnistered to aninmals as a sterile,
carefpily fojpwed.dbneadednthefanieal receives OtQ%IHhaHB?QﬁWC%O&gnent s
|mml9%sH6&eQ§Anggfr{3%tﬁ{eﬁptA &SR 'E%Fﬁblr%'ﬂgn Ef @elﬂkérfs@faﬁfbﬁlon and an
I clent 35 anmount of |s are used. It
agent improving ths euteeme phthedigsimentesuitdes Qfmeflglabr e suitable.
The <cells are aspirated into a sterile syringe and

injected either directly into the aninmal or WO
If approprate ohe sintstation o feoesis 38y begtopeiher with one or more

therafb@b c%q’lg of @[Jgﬁgﬁ&lcraﬂ%cﬂvé sab&sksk éﬁﬁlw%@thelt ih 6R¢ BPRbYe

|njec 1 on can irected into
addnmg soiiatde far improying engeafimant end/onwabiliy o e kRS celissand/gyyone

or mbr%t &dJﬁ%su réé‘ér\}eaéd(é?ng I\%r@e\%r tﬁ@{/ h%ef%‘b&%n@%@to@bﬁ{e?%th

sever I nj ections at - erent tine p0|nts
addntmqamsn@atzw fﬁrrumrtowmctu‘feremi@tlg@ ﬁ‘ém celi-gthe agiminisliption Qfithese

t
it o30S BRTLL ey Sl S Ao syt
cellsis carefully followed. If needed, the animal receives
ot her pharnmaceutical or i mmunosuppressing treatnent.
A defined conbination of cell transplantation and an

The administiatipn of/tha gelishmay be povahyigcticaly, aguisenaftar seag timeef

O If appropriate, the adm nistration of
prog%ﬁsg%fégfe{@%r?g% be together with one or nore

t herapeutically or prophylacti cal |y active substance

The ﬁﬂgl[]tﬂfn b RS 2956 re‘%té Qﬁlt 85m aﬁg%étta HESarRih E&ing

rovi ng and viability of the hBS
Comra@elné,maae@ﬂtate mpar@nemﬁr'éhe mmm@otﬁfrl@x g@mﬁrl%ﬁg@hﬁgent that

lmprggé&etﬁg graitﬁ'ﬁe%‘u %??c}’ewgﬁh@%ﬂﬁé' fﬁ.‘»@'z&% ?@%@%lls"‘bﬁ@or more

or ’i mprovin erentiation o
agenththat ahpreve Tiffereatiation cftthethBS meﬁff ap @se o1 Mafe Phaieapeutical

and/&glﬁlﬁ‘lo@ﬁég@?sﬁ%%&%rﬁ _concomitantly or after the

adm ni stration € hBS cells. The adm nistration
of the cells may be prophylactically, acute or after

The Iﬁ? H{fbr‘ﬁer%%{ngﬁgé’gr?é&ooéﬁllt-t Sef#\'a?ﬁrgﬁ Iets A B'fﬁnent and survival

ron re es al'so re es to rrprlsmg at
of thed®Scalisfi rst and a second

The kit may further comprise undissociated or dissociated differentiated human BS-cell

colonies.

As mentioned above, the invention also relates to the use of differentiated cells such
as, e.g., cardiomyocyte-like hBS cells. Below follows a description of the development
of such differentiated cells. In the following the invention is described with specific
reference to cardiomyocyte-like cells. However, other cells that differentiate from hBS
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conponent in separate conpartnents. The conponents may
conprise an agent that inproves the engraftnent and

wo e@bioddsvy of the hBS cells, the hBS cells, onRCDEP2004/@5033
agents that inprove differgntiation of the hBS cells,
and one or nore pharmaceutical 25 and/or

cells REYRASHO BLBSHM 18 usd ﬁﬂh@ tredidferi of caraio-felttd ksl se
a second cell -té‘ pe that inproves engraftnment and

mtengad\w baincluygedimineripsnian psWeko The kit may furt her
conprl se undi ssoci ated or dissociated differentiated
human BS-cell col onies. As nentioned above, the

DeveloRraetias qifigreniatest clle fomdBSeeSse of differentiated

The ﬁBS'c@ll ﬁh’é: Bbtafh%d b? meth6@ 6 Ly WLM& %résleh?ml)&ﬁloﬁeﬁah&ae used
 ows a description of devel opnent

for ’C@MP@T&F'% pbeiferzntaiog ebliss TheiTars éher @wram?ésq ri%@fes tothe

dlffen‘eﬂ‘ﬁ&tmri 6¥ri15§cé1l§§ﬁﬁ6 'CQ%CVMSE&E shestibt GelbrRbaEReNs Qhé @ells itself
car di on?m/| Q@rf ke cel . However, other cells

and g5 ¢iegus hqﬁfgﬁggtlwfgo@q”c@gg@g Jor the treatment o? cardio-
relat6disER204( 802083 ondd nieplibsepasbvbhat are suitable for
use in the treatnent of cardio-rel ated di sease are
i ntended to be included in the invention as well.

The HES %ﬂ’@ﬁ‘%?tbe@apgﬂﬂé fo?fo@r‘ﬂhg%a?(ﬂorﬁ%éy‘ﬁe flfepéﬂl.lbﬁﬁe§ @n‘d&hé

| 1 ne obt ai ned as used in

amomt@g éhﬁse. qﬂ}% istgenRra4 Righer tﬁ@edo%r éHC’? ﬁ% sk ey@@amaar?% or

high&H théﬁ&@%t bﬁh@ﬁeﬁﬁbﬁ 35% T Behigh&ttRart Be%l nvention al so
relates to t fferentiation of hBS cells into
cardiac tissue or cardiac related tissue, the cells

The hBQ Rlcfive ASEHEAs HlayHebd tH‘eeéﬁlﬁiy ft@&lffb?é‘htl%qmrcﬁﬁér@ﬁha@éd cells,
medi canments for the treatnment of cardio- related

which idigplaydhe exprensian ot %d'ewecm rersiedndudne at legstane afms
myoaﬁlhlnévwaaéub% mﬁa@b&rm | érQFdESbH& T 3 Sh Y BeYdefdibinkScyte

struct'ures, the anpunt these cells is
specijisrasngs) wclnqilga@FBPtTﬁéan% %—Mﬂp EMEICGOr ANGher t han
25% or higher than 40% or higher than 45% or
gher than 50% 15 The hBS derived stemcells may
Alternatwlw the MBS ¢qlls hayethgi abilisys erliffereatiata indo earidf%?ﬁb@ﬁvlieaw@&ells

char&&élllzced by¥RL% i&rgjdn%{léw mH"é‘orﬁr’éEﬁr?gs&l&ﬂlewtﬁ@{ é’r‘e%l@/é’fé%&ease

mar k ers, i ncl ud Ing a | east one of a- nmyosi n eav
or degrease, thair freauency ifra pbﬁragomssrortmﬁﬁs gre Wl@lﬁt@r% to the

cultuk/E&n%‘é?' onyocyte specific genes, including aGATA4,
x2.5, a-MHC, ,13-MHC or ANF. 20 Alternatively the

hBS cells have the ability to differentiate into

The B%EQ’CWM@@ stelrk&eIIS Mdt Bre SARLREGTIirLAadY | lrFt(S‘ 8ifferentiated

organi zation into contracting colonies, which are able
cellsmay b elaargeterignd withveleattan misascopy apdidisblay ipfcegtaingiegree of

myoﬁorfﬁgﬁc?r:gﬁééﬁe 3, & ALY witrSe Ay StasH DR beAed 0 the
In another aspect, the invention relates to the use of a preparation of differentiated cells
derived from the blastocyst-derived stem cells obtained by a method according to the
invention for the manufacture of a medicament for the prevention or treatment of
cardio-related diseases, such as e.g., myocardial infarction, cardiomyopathy, angina
pectoris and heart failure secondary to valvular disease and the diseases mentioned

above.
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25 The bl astocyst-derived stemcells that are capable
of being made into differentiated cells may be
webanaees i sed with el ectron microscopy and di BEi/Ep2084/005033
certain degree of nyofi bq | ar organi sati on,
consistent with early-stage cardi onyocytes. |In another
A furthe? ©bjec Sﬂﬁe lrﬁl\éﬁf}srl[ 2o En%’vfélte%llé that H‘%y%‘é%s@ﬁ fér the Preparatlon
prepar a |on 0 erenti ated cel deri ved )
of a medichinast for freatingeandi@rdreeaiing élﬁﬁésetﬁ;ﬂhﬁﬁ Raybeguredhyt relb
genéiS hQQerﬁﬂ? éeh enéQé“elQHe%Ht ﬁergehel%naﬁlapﬁéwfcenses&ha@

prevention or treatnent of
card@awamde$ aeatom an@@@@ﬁf@rent;m% elsenglopeliummandaegrpr
sUu%ﬂ% rction, cardionyopathy, angina pectoris and heart
ure secondary to val vul ar di sease and the diseases
menti oned above. 35 WD 2004/ 099394 PCT/ EP2004/ 005033
Trea?rﬁ?iﬁ‘ JF Hﬁet &ﬁéreﬂ%)t@&beﬂg dbéf(l)'}@ ddﬂﬁlﬁ@ﬁ’éﬁéﬂ is to pr 0V| de

e use e preparation a
The iffgrepsiatedtcefie mab/rbéeiteiaiﬁji lamﬁ %ﬁm‘bWéV @ﬁldieﬁ@"%dsaé’%%ior the

undlﬁé}gﬁld@é'hﬁg EHE ed by "cell genesis". By the term

genesi s’ is neant the generatlon of new cells
such as cardi onyocytes, neurons, and/or different

Adml Q%?loﬁfofalg‘gfgnﬁﬂeg%gyénd vascul ar 5 structures.

r eat nent erentiated cells before _
The diffefantiated pellp maye aginfinigierast in dtecsrue ey agdlye pediffereptiated

hBScBI he sane way as descri bed above for the
Ifferentiated hBS cells. 10 Administration of
d| fferentiated cells The differentiated cells nmay be

The ﬁwg%htﬂﬂnsél&f Fe%‘}é%ﬁ& DRt Egﬂﬁriiégﬁg}’ aat]‘?léaét '&qlré'tnéilidfg %C%HH 'c@ﬁ'@gnent in

e | nv orelates to a kit
sepazaigomparmeats. [Tea SoMpongnis May samMprise ap rgeeidhpdrwrves the

eng raﬁﬁ@ﬁtaérﬁda\?émﬁg o fF%rHBS%%e-ll—IQ thE RBROAE L 51 &Pkl se an

roves engraftnent and viability of
phariraseiRgl ard/dsimmunosHBgessing agenidid one or nore
phar maceuti cal and/or immunosuppressing agents. 20 The
kit may further conprise a second cell-type that
The kitrmay Jedhasegmapriserarsecenthicedidyivg that impsevasrendrginentiand survival
may further conprise undissociated or
ofthgrﬂgggééeﬁlgt ed undifferentiated human BS- cell col onies.
25 O her aspects of the invention

The kit may further comprise undissociated or dissociated undifferentiated human BS-

cell colonies.

Other aspects of the invention

hBS cells can be used in high throughput screenings by combining high capacity with
improved clinical significance. The ability to precisely modify the genome using gene
targeting in hBS cells with or without differentiation of the genetically modified cells into
various cell types allows the application of this technology to the identification of novel
therapeutically active substances through primary and secondary screening.

Accordingly, in other aspects the invention relates to the user of the hBS cells obtained
by a method according to the invention defined for
i) the production of monoclonal antibodies,

ii) in vitro toxicity screening,
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hBS cells can be used in high throughput screenings by
conbi ning high capacity with inproved clinical
W@ @aiddzeance. The ability to precisely nodi f yPeTIEP2004/005033
genome usi ng gene targetiﬂg in hBS cells with or
wi thout differentiation of the genetically nodified
grallows the

i) m%‘t? ?cg%%]?u%gppd@ﬁtlaglit gsﬁlhgﬁagg%et o the identification

iv) ld@ﬂ ifisgtien of paientigbdiwgisslplanceset i ve subst ances through
primary and secondary screening. Accordingly, |n
ot her aspects the invention relates to the user

t he
The hesst isdhe Ersbfinglionsd organ im thesttiarn BRYol BeiséPre dhe ﬁ%rdlo I|ke cells
and/bﬂ“@@tal%yqsfob Wth@@é caR dzh HeReB rf@rddéifblo‘ﬁﬂ'le%al toxicity testing

onal" anti di es, II in vitro toxicit

by indafvesting fig; an@mﬁtmaMhmw@mwaﬁﬁest@aed Yai@" menpiforing
the deK}eI%bﬁw"eﬁt iR GRS R} &Qnﬁére@ %tﬁ%%dﬁkro%r@gp SARBFAAE The Qbove-
V) entification o otential dr subst ances.
menh@nﬂdtaspgctﬁwétffa Imntmﬁ& plggat Impeaﬁnqen t he human body
Therefore the cardio-like cells 5 and/or the pathway

to obtain these cells can be used for devel opnental
Other exiborinenteat tha dnvepijon atraey EaMyihe @ppendesddainty. The details and

pa rtléMQr%to%QEﬁo%d"EHok}e %ev zrf‘fh'e%lalhg %h§ r&éﬁr%otb)thél %tl‘\cﬁfseefccordmg to

noni t or i ng opment he test conpared wth
the iavengian ppiply gmi@tﬁ mu@edlﬁ@ 41 qﬁhert%@e@t@@&éie irgentiodned

aspects of the invention are of great inportance. 10

Q her enbodi nents of the invention appear fromthe
The gwpeatinidg futher fystratae by éefollewipa fioursar ti cul ar s

descri bed above and in the clains and relating to the

met hods according to the invention apply nutatis
FigureiL.egends:t o t he ot her aspects of the invention. The

Flgu'];@‘{ ?Ql‘abf&ﬁyéltgbéf Jﬁrgﬁaéel ﬁé%héﬁt&ﬁ%ﬂhm Bufah By EdIkine 167

I gures: Legen Igure 1. Bl astocyst
was epleplishedpr onase treat ment) from which human BS cel |

Figuré QeB%Qt%cﬁé‘fg?c‘ft&?rﬁs'e%% &B?rg?]ﬂﬁrﬁ%ﬂch ﬁjrﬁéﬁ B@yc%'il I|(1é1f1 B? vas

pronase t rom uman BS cell 1ine
establighed.20 est abl i shed. Fi gure 3. Bl astocyst 167 t wo days

Figu@é%ﬁpla%@%égﬁ 7o aa 4 t@B%f‘enﬁ 6@@%&& ﬁbro%!a%w e

71 cultured on enbryonic
Figure dsdumap BSotells e passagg Jﬁ e:uBureA opEpRAYPRIe Maska fipradfasts.

Figur&', A‘&Bg\?bﬁécﬁ{ %ﬁ—ﬁ 6fQﬁé‘m&a{ﬁérgHﬁ%€tﬁ ueé“l]’fédcr@} hES cell

di ssoci 1 oNn agenase an |ca treatnent
dlssmwne(@ﬁa;ganase ad M%haqual trepineentl when establishieg th’erﬁell lines

on VR 4 BB PR T DR g rorn
dissegirticpdgctBicieseon daya ehe ndaxoﬁ aftpetraederod|the hES@@“ﬁE@“ mEF
cultures to Matrigel ™.

Figure 6. Example of undifferentiated colony growth for cell line SA 167 cultured on
Matrigel ™ for (a) 2 hours, (b) 10 hours, (c) 1 day, (d) 2 days, (e) 3 days, (f) 4 days, (g)
5 days and (h) 6 days after seeding.

Figure 7. Colony morphology of undifferentiated colonies of all four cell lines (SA 002,
AS 038, SA 121, SA 167) cultured on Matrigel™ on day 4 after seeding.

Figure 8. Examples of staining for alkaline phosphatase (AP) activity and fluorescent
immunostaining performed on the undifferentiated cell line SA167 cultured on
Matrigel™ and after a cycle of freeze/thaw; (a) AP, (b) SSEA-1, (c) SSEA-3, (d) SSEA-

4, (e) Tra-1-60, (f) Tra-1-81 staining.
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cultures to Matrigel TM Figure 6. Exanple of
undi fferentiated colony growh for cell |line SA 167
w@edosioesed on Matrigel TMfor (a) 2 hours, (b)PADEP2004/005033
hours, (c) 1 day, (d) 2 d?()s, (e) 3 days, (f) 4 days,
(g) 30 5 days and (h) 6 days after seeding. Figure 7.
Flgul@é Ofhe l’éférn%‘ E?—:Ilé?ﬂé/ragé aé‘tﬂﬁ{y f(lﬁ?A Bhbvah £ Mélhg@l”e%umﬁreﬁbf cell
four cell |ines (538 SA 121, 167)
line AN 2 UrASIO¥h %167 @'@l thmn@aawomtrak trbreerg@@a% @ft BiPgsifive
contr8t. Exampl es of staining for alkaline phosphat ase (AP)

activity and fluorescent i nmmunostaining per @g
Figuten 0. anieeeidimnoiricianalysis perrmsa ferceling %82’{»&” ed on

i\/iatn%{%g *M'%EJ ok %Qgcl@fo? REeb/fyel € of freeze/thaw (a) AP,

d -1-6
Figung 1. 1Tea;qtomaaqaﬁlpfe§ed wz\ééiﬂ%@%@ghurpéﬂgﬁmﬁ /0(98598@!%
m1ec@tﬂ1 Fr‘lcﬂa'fy' ttfe r%na@é%sul@llﬁﬁﬁﬁ'ﬂ@ndo%lﬁ@i@ﬁtr%@ el Shotvihgt BEAgratoma

TM cul tures of cell i ne

over\p@'vdgsectsqiermd ﬁ@ntlﬁf@rhéewpﬁs‘fted%faht(?>dPeSqdﬁ”B@‘r4£‘i‘?f?%f§9é'°“
cartllgg el ( BP&MdéﬁnaIG%é&ﬂatloﬁ | @Hinthat @pithefigiPkith Aimerous goblet

ryotypi ¢ analysis performed for cell line SA 121,
cellscultured on 5 Matrigel TM and after a cycle of

Flguﬁ%?fzﬁf b@@é’\éndfys&%?o%éu eI&%@éIQ cBeRRIAbESI foup Bl lines (SA

el TMcultured cell line SA 002 after injection

002, AGfeiE, el Fe BA 167 1 plien estatishmatt-RU¥pirigpe i ansafisT @ qele of
freez%ﬂﬁ%i\”é he ééﬂs 1 892 PISse, @lé‘ﬁ{e‘d' VA etﬁﬂ)un@@%ﬂ@é "(ﬂ) 100 bp DNA

renttati on, neur oéct od

laddef; {2)sebiine amoea (@) ool 4 S a3 AU 5 Bl e AS
038, %héf(é?)f r%b% G/Pétév)”@ét-cﬁpck bduamsm#bmurrer ous

gure 12 CR anal ysis for Cct-
Flgueex @3&@p@ﬁam¢&wlmmftws a <ﬂaw%9fr0%térq, a) qOﬁ%P@“?@A 6%2“ the

hES ’%Isoglﬁtu e%_?)r%%éuse%ﬁng@&lc%éc@r 1S/t BREFSAHESH Maftigel ™ (Cell

and ter a cycle of freeze/thaw. The gel
line $&12.L1)5% agar ose, stained with ethidiumbromnide. (1)

Flgu?@ @4 bfﬁs?%\p@ﬁ‘?rt oft 6‘r{BS féfl)lln%%s'tadhémﬁerﬁpclﬂ@?e oft Fous8 lféedei c

'l ne cell line AS
transigo fearsr-{6H cn@gat ¢u}fe|rewrfhe fredetdiee ﬁystemndmpent@n of

cultupécpgé’ﬂgtlntb%hezﬁ‘léo&a?d Fi gure 13. Percent age of cells in
f cul ture; conpari son between the

Flgunezwdémm@n B8 cells samdaesaidiine @%wa e rat sygesrd: Byayan cells
are c{léig&%? el H a%‘hphﬁﬁ nugl%ﬁ Qﬁ|g|,|en AntiB&ay ?ée%}n) - SUttdlinEmg rat

art 0 BS ce I'i ne establ i shrent
myoeart cglisarerstaipeiswith E‘@d&dear stain PARL(olIE)t 0 f eeder-free
culture, culture in the feeder-free system and
injection of <cultured cells into the nyocard. Figure
Refergncadunan BS cells fromfeeder-free culture in the rat

Gardﬂé?%@élgEm'ﬂwmltﬁr%l §y§tems, In Trounson, A. O., and Gardner, D. K. (eds),
Handbook of in vitro fertilization, second edition. CRC Press, Boca Raton, pp. 205-264,

Thomson JA, ltskovitz-Eldor J, Shapiro SS et al. Embryonic stem cell lines derived
from human blastocysts. Science 1998;282:1145-1147.

Nico Heins, Mikael C. O. Englund, Cecilia Sjoblom, Ulf Dahl, Anna Tonning,

Christina Berg, Anders Lindahl, Charles Hansson, and Henrik Semb; Derivation,
Characterization, and Differentiation of Human Embryonic Stem Cells. Stem Cells, May
1, 2004, 22 (3)
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are detected using an anti-human nucl ear antigen
anti body (green). Surrounding rat nyocard cells are
wGaL@uedwi t h the nucl ear stain DAPI (bl ue). 2BCT/EP2004/005033
Ref erences Gardner et al ,21Enbryo cul'ture systens, In
Trounson, A 0., and Gardner, D. K (eds), Handbook
of in vitro fertilization, second edition. CRC Press,
~ Boca Raton, pp. 205-264; 30 Thomson JA,
Richards héFang-GiYd Ghag W-stes gl Hynss feeders suph@st peatangedt em
, N |
LA BT §fn K BroslUTERCS e AR iS5 s
BioteChodll 2082808333c#86. Ul f Dahl , Anna Tonning, Christina
Berg, Anders Li ndahl, Charles Hansson, and Henri k
Senb; Derivation, 35 Characterization,
Xu Cpirfckemens aPertanod emlnﬁeedamrﬁyaﬁpmhafw&rqrﬁlatesitwman

oo e o e S RO T g o v, cnan wk

et al. Human feeders support prol onged
ExalH if ferentiated growth of human inner cell masses and
ryon| c stemcells. Nat Biotechnol 2002;20:933-936.
Exarﬂpbetﬂ C, Inokuma M5, DenhamJ et al. Feeder-free growth
i

a3 P8 B iy TR o O G BRARD i
fromespontaneousdy hatghedblasfoeystsal | y pure preparation of
Humﬁﬂ %ﬁ%ﬁ(ﬁ?&%ﬁ%é& %grl\?édqf‘?urﬁ fibkeh of QM RPMH RRRRYRHized embryos.

ast ocyst man ast ocysts were derived
Sporftareauslydiedehegrblastesyrtsiwaraput W&ﬂﬂv 08 feeder celisz(&) in VitroHES

TM~m% rec?L?p |en$é’r§’( ﬁQHg/'n?f hh?%ﬁh@é’on% ﬁé‘ﬂl t rto%fF)éFtHES &aa%rﬂ%rd?ﬂ’ést
growtivaskat) armd 8.8p |nwfr@hlm@durmmlp ﬁc@n@ftﬁn plafingsthe rbév@mstﬁmtthe EF
b [ m

cols, gt U3S LfonkbRURp Falenh oy BRG Pfds SR pr el
passaglng @pbrajmatebit-A waaks |ptlaime dhey memhnmfﬁeceﬂé IeIEy
tel
dissy g Y et 2o B R S A T i
di ssected from ot her cell types and expanded by growth
Jww EF cells. 20 Exanple Est abl i shment of an

eEsentl ally pure preparation of undi fferentiated stem
Estabéishment of an essentially pure preparation of undifferentiated stem cells

Exa

from blastocysts with an intact zona pellucida

For blastocysts with an intact zona pellucida (fig 1), a brief pronase (10 U/ml, Sigma)
incubation in rS2 (ICM-2) medium (Vitrolife, Gothenburg, Sweden) was used to digest
the zona (fig 2), after which the blastocyst was put directly on the EF cell layer in hBS
medium supplemented with hyaluronic acid (0.125 mg/ml) (fig 3).

Example 3

Preparation of conditioned VitroHES ™-medium (k- VitroHES ™-medium) for
feeder free cultures

To prepare mEF cells for conditioning of VitroHES ™-medium, a confluent monolayer
of mEF cells (passage two) was Mitomycin C treated and seeded in a concentration of
59 000 cells/cm? in a gelatin (0.1%; Sigma) coated culture flask in Dulbecco’s Modified
Eagle Medium (D-MEM) supplemented with 1% Penicillin/Streptomycin (PEST;
10000U/ml), 10% Fetal Bovine Serum (FBS) and 2 mM GLUTAMAX ™-I Supplement
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from bl astocysts with an intact zona pellucida For
bl astocysts with an intact zona pellucida (fig 1), a
wheiehprponase (10 U m, Sigma) 25 i ncubati onPCTHEPSR4/005033
(I1CM2) medium (Vitrolife,,Gothenburg, Sweden) was
used to digest the zona (Zf2 ig 2), after which the
(200 %@5%@ ﬁgﬁi G%@BRFAn\Wg%ﬁt bé(rléb%dt b8, BEACAHEr & ¥ Bbur N

I um su enmente aluronic acid (Q.125

mcuhﬁypnpyrlqd ard gne w%wﬁlp E£BS (§@popB ARVitrpgan) othe medium was
dlsca?@&ﬂér? %Qey With @éﬂwﬁe&num los i/ & iMhGEldi um

free cutures To prepare nt

cond&@n@gmeaﬁqi n@e&onditfpnwﬁgdﬁﬂﬁmdﬂeﬁwh( chHP'ﬁE%H%‘ medlum)
was H&il’éeﬂe@?% y dﬁéf dﬁ% tﬁr%%ltrﬁwe%ﬁﬂﬁﬁﬂﬁesawé)ﬁw%nbﬁet (‘(F)rgp{é?dsag&two)

eeded in a concentratiaon of

and gfetile §iteneg byrvsingge P2t lquopretein blsﬂl@ﬁé'}t%@@(%adfe bardgkeona,
Swecﬁérfgs"‘hé IE‘VH‘JJI}*EEE? @‘Qm%dw‘bvéé @é’ed éﬁ\eﬁﬁ%!‘?on‘\@@érqf@e& %MWC

mented wth 1% Peni ci | /| Streptonycin (P

and g rmeq with gofrak <§|bF§&/ﬁqﬁ@o§é/lumr9@%B)pﬂahH> %emwe k-

TA + 0
Vltrogé_%rE%gM ﬂ%@ée;ﬂgﬁpg% %@%@9%% at +4°C. When stored at
-20°CFayspBRIW manthso ge signci Feditsad bioggectiviycould be fetgcted upon

our incubation period and one wash with PBS

G bcoBRL/ I nvitrogen), the nediumwas discarded and
replaced with VitroHESTM nmedium (0.28 M/ cnR) for a
Exa'ﬁm hpur conditioning period. The conditioned VitroHES

medi um (k-VitroHES TM nediun) 5 was col |l ected every
Trangfgrring qfds&aw@bhmmfepd@rnﬁremgrcgraﬁlitécqmil@aﬁ ture (in

|n|t|aPﬁ'|§§ AGL1id3 re nt%Fn%H 'oln‘?vhfd é}Cﬂ@%’egkd%b!ﬁ% Beferd iPM-50

rotein rstedt, Landskrona

passgge&iemq cultpred la \Xrtr@ Bﬁmwrfewmlﬂmﬁﬁedjwéﬂl 4pgiHef human

%q-z@ 20C and suppl emented w th
basugﬁlﬁﬁﬁn?trgor?\fvtlﬁ%gog FE}%L?Ihnwtrogen) prior to use. The
k- VitroHES TM nmedi um may be used for up to one week

Two'd ffef%]rﬁrt fb@n—:fsF Z\}\%’? / e@al} gj’r%néfterrﬂ'% of%%:h@grcell’é)fr&rﬂ foder

I gn bioreactivity coul
cultumetod\vﬂa’reidel&‘boaated@wg@s OB aitp Ineechamicalrigsociatiag aa¢ on%sylth

collaﬁ%&ése t ({é‘ﬁ';ﬁeﬁto ThERBS celi ®8re95L@YA‘4 %&%‘?Ib&é& %I&ﬁ’Gb@SEh@H the

I nes were nmal ntal ne cin Ctreate
middiepoithe teolotwriy Usingldsso cqﬂwﬁmgégoléﬁwewmhabﬁ igildal,

Swe%/érbl Qﬁféag dLiehSH AR & el tr%%ngﬁgﬁ@és ‘%Bluhb’r'i%e stem

ast gr owt act or
cell tapfi§ erstarile smrnaneqwgssmpélaeu wltb@t%‘iﬂdfﬁgﬂie ﬁﬂ@lﬁﬁné r&ZQngr 300

mlcr&%e{ep gjnm?%a tdégbhéd Forr‘&U%tlhg qq%?{%ﬂg@bg{: Qh& WoRskbPofis b&@llu@/l or

one W I ssoci ation and
partofdhBG chionlesal It iageordused by SaemsdtLabThiermaignaleh?.Sildal.e
swel§& i n square pieces, which represented the

usa

Enzymatic treatment with collagenase (for comparison)

After washing in HBSS the cell clusters were transferred to a Collagenase 1V solution
(200 U/ml; Sigma) for enzymatic dissociation. The cells were incubated for 30 minutes
at 37°C and 5% CO,. During the incubation period, repeated mechanical dissociations
with a pipette were performed and the dissociation process monitored in an inverted
microscope. After the incubation period the cell suspension was pelleted (400 G for 5
minutes) and washed once in KnockOut ™ D-MEM (GibcoBRL/Invitrogen) before being
resuspended in k-VitroHES medium.
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m ddl e of the colony, by using a stemcell cutting

tool (Swened Lab AB, Billdal, Sweden), and carefully
waledoaodmses and transferred the cells to HBSS soP@I/EP2904/005033

The stem cell tool is a sj£ rile sharpened gl ass

capillary, with a 25 degree angl e and a 200 or 300 25

m croneter |umen, designed for cutting, manipulation,

and transfer of hBS col oni es, or parts of hBS
Mechasligsh pissociation; ascefding fodae Hyedi¥ned Lab | nt er nat i onal

Afteﬁ@ashﬁ’ld ihfss thewkfl listdr dirBddrefully SiasdBrited Metchamcallé/ g

enase (for conp arlsongl 30 After washin
using ﬁé' -BEAIOBRESRIBP e IBPCISSORRYTLPIOSESS o3 COBPIE ihp gize

of thé QEWEILSBrs kg%@eh{/emaplp%ngﬁewfwm arRysehé eriginal c:olomes
di ssoci ati on he cells weré incubated for 30 mnu

(avegagemf €0 HRA csbz/esipnal palonniraresPendinh iR e fizg&f Pe'aaggregates

genérste%&%llwguv eafh&it05d RdscARSd advielnfier iRRING G WBISS
perfornmed and the dissociation rocess ngwltore in an

the qotppéasywrre transiepee dpeollagepase Mﬁ@ Ytige (ER4 VER) fesipd dhe preryme
disséBtlonsuspensi on was pelleted (400 G for 5 35 m nutes)
o% washed once in KnockQut TM D- MEM
(G bcoBRL/ I nvitrogen) before being resuspended in

For ﬂﬁe\tﬂve bipikent IRAh s, Ve 284/( &1 238de PR fBHPWEHY S4HR0ah3

chani cal di'ssoci ati on according to the invention

mcuwte@ .at FEEHN R CR2HERSh experipent wag r@@?@?é fol tinesapith d?q game

amoghtso?%@Fl@ééae‘éeg%‘émﬁm%ah&té/r A% ant Shx¢hy3 tde Héloﬁw&l@@ﬁhd fiumber
pette. The dissociation process was conpleted when

o]

waspﬁlgulgtezie(ﬁg B)l.of the cell clusters represented
approximately 1/10 -1/20 of the original colonies
(average of 20 000 ceIIs/orlglnaI col ony)

Restsraf expopigihed d the size of cell aggregates

To oggrﬂ%%@ﬁiamerﬁﬁ% b@cherés{ %W@éﬂer ifeclBsfEd BSShitions,

After was he col oni es were
two diffariest iechriguasovers| qva@etﬂais ener W'fB eghaigaldissgcigtian snd gne

with %ﬁ%{rﬁatfc'@ss%@né%‘f? Méi!h%ﬁﬁﬁl' (ﬁ'}.éo%fétlorgr%sﬁﬁéd I oy efficient

rent techniques, the cells were seeded into four
attachenan obealih ta e Matrigall ead adporg 7apid prajiégraiign cqrapared to the

enzﬁﬁ@ﬁéété@ ?t‘il LM%S L Sg@ﬁ&ﬁrﬁ\y ﬁwgl;‘n(er LSS of%“\nrﬁd‘é‘ol&ﬁ@?were

mount o seeded each tine. After two and siXx
amv;@ztstwpr@ye aftenglaiing whendnephanies! disgasiadian wap geewared; wth

enzymatlclﬂ%sgﬁéﬁgr{ @Pcl{)hﬂﬁiﬁwl Gred G cﬂloﬁ%s(qehlefﬁté@oﬁ Ritrigel ™

transferrin BS cultures fro eder t
afterf digageiation wéh dentiordilberent teehmausiss Faspectivelye WRA |Ca@@§reﬂer e

(P<09U@1ﬁ UBirBfbrmBIRe s sg‘o‘ags BRSMhe @ﬂél%%r@tdrgé‘ irPtRE nBanically

enzymati ¢ ocl at'1 on. ani cal di ssoci ation
disseciatad culiireswarensigrifiesntly dicegased compared with the enzymatically

dissociated cultures (P=0.036) (fig 5).

Example 5

Culture and Passage of hBS cells cultured on Matrigel™

Four different cell lines SA 002, AS 038, SA 121 and SA 167 were used in all
experiments. The cell lines were propagated on Matrigel™ for up to 35 passages and
the morphological appearance and other hBS characteristics remained unaltered even
after a cycle of freeze/thawing. All cultures consisted of well defined colonies of hBS
cells without morphological signs of differentiation. After about 3-6 days the cells were
passaged by taken away the medium and 1 mi of Collagenase |V (200U/ml) solution
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20 attachnent of cells to the Matrigel TM and a nore

rapid proliferation conpared to the enzyne treated
w@eiosiesss A significantly higher nunmber of surP@I/EP29g4/005033

colonies were observed t days after plating, when

mechani cal dissociation was conpared with enzymatic

was 9438P6! h%ll(afnb %&bﬁteﬁh& 10b@miRies 'I‘Ufaélhﬂaté:ééllQﬁteﬁﬁ]ment

enerate after_ dissociation with @a

fromili SUTadean erENiELHapiFon WA SEBEL R OWaREY aBrpar
mmu%'é_e &P ﬁ&b%@&ﬂ Th'é%retl?%lf@t'h@n waished! ﬁ‘é!:-%s%feﬁ@éd inlkayitrBEESHE

col ony area I n th nechanlca di ssoci ate

med@m arud seeded b asplifrietio @%h{-’ﬂ(g/ 1 1W@H@&%owﬂé\eéaﬁwlﬂwres
! dH=RSed 36ond (ol third

e B S A T e BT e e e
day.cul tured on Matrigel TM Four different cell |ines SA

002, AS 038, SA 121 and SA 167 were used in all

experinments. The cell lines were propagated on
Reswjgefrexgerfvbf or up to 35 passages and the o
Obséwémlv@&b%ﬁdea}ﬁmnﬁ%%s SherRSBaICEAsRRhEd bR Mtdgel

remal ned unal tered evéen ter a cycle of )
™, enpwee deeimait wifh CRllpgenase BY aeserded tasiptagh iecologiss frasy the
surf&%l gﬂ% atRftrABRe uﬁﬁ# ?%sé’égteh@éét a|§83foﬂh@ It@?ll\lé ah lﬁdrgéb“ed

erentiation bout 3- he cel
prolifgeation rpiesafiey seedivo, t@mrmwwenwebq’lﬁﬁﬁczﬂﬁ'en (fichp, 7df
Col | agenase 1V (2000/ M) sol uti on WD 2004/ 099394
PCT/ EP2004/ 005033 24 was added to each well and
Examipta®at ed for 15-20 minutes. To facilitate cell

crycg@be&@gﬁaﬁ an&rtﬁéwaeoﬁmé 86fs H@ﬁ&}@alcﬁma&i aci ati on

ormed foll owed by another 15 m nutes of

Four dﬂf@mat ¢edirhnesrﬁé QQ& AS 088y BAtIRA RN Ry, weresiipaiethwitly i n
colla?; géger W@/@O %ﬂ:’cé‘ﬂ@é&)a?ﬁ@ ‘ﬁféjcéﬂg fl%n?'@édﬁ othét H)é?or%ffreezmg.

onto Matrig S cul tures wer e

Aftelp@sﬁrafgg@noe\tm gells wase @aaafygedrwfre%nmﬂwm mdgcfb%\tﬁy@% k-
Vitro Yo ﬁ%ﬁf&ﬂﬂpc&n‘i’alﬁlhgg@% ﬁﬁ%o BoULdruR reS%BERES a51d 4 n%/ml of

servations were uring passage of th
bFGE einlascanseairationinéd raifiovgels e ml fiepzing medigpnthe f"é%ltCﬁié nt
susa@ng.%nﬁﬁé 'a%s( S 8f B&h%l@@éﬂg%d%‘éu eratses:éﬂ T‘h@%rﬁﬁut%?s‘ ©%-1.0
ace nati c treat nent urln passage
ml ofreg]! wsgena‘!@n were apidly tansfeired faelalgene feering eqra@ln%rnfor

storé(;q%%qn HPY oRf ?ﬁhgg%etqgﬁ%g%&ngf g@%ﬁ’%@hﬁ%rm storage in Liquid

socl at1 on
Nitra@eopr eser vati on and thawi ng of hBS cells cultured on
Matrigel T" Four different cell lines SA 002, AS 038,

SA 121 and SA 167 were treated with collagenase IV
Thawipg o (he3BIrellst es to separate the cells from each

-Vlt?c'jlm@é T@%éﬂélﬁn Bégfozﬁé'?rega@‘dtﬁd r@gﬁ@aﬁéé \Aﬂf@l‘e%qfﬂgw‘r@e(hé %Hl§by

trans erred ezin um contal ns k-
placmg the cryotubes in 37° water bath until all of the cell suspension was thawed The

cell suspension was transferred to the preheated medium for 5 minutes before
centrifugation (400 G in 5 minutes). Matrigel™ thin layer coated (BD) wells were
rehydrated by adding 1 ml of k-VitroHES ™-medium to the welis and incubate 30
minutes in 37° C. The cell pellet was resuspended in k-VitroHES ™-medium and
transferred to either 24~ or 6-well Matrigel™ plates.

Example 7

Characterization of feeder free cultured hBS cells



10

15

20

25

30

35

VitroHES TM nedi um contai ni ng 10% DMSO, 30% serum

replacenent and 4 ng/m of 20 bFG-, in a concentration
WRook/o983bd i on cel I's per m freezing medi um TheCT/EPZ4/005033

cell suspension was a m xtyure of both singte cells

and cell clusters. The crydtubes (0.5-1.0 m of cell

All GHEPRIE 09 ey}%r "l’fwg pe%?rﬂéé Sftére&t%tglsé%s&qn WPS&QF'TM and

freezing contai ner storages |
aftepp cyele 0B fseze/HaW2 hour s before long-termstorage in

Iy Sch SO, ouoreR A2M Bohsabel 38 S ER rBremespa o
G- op&f-wiell Matdo! 1Y plates el ¢L§tuwj fopsladawgbeibaa perfotitetsei n
e e e
(HisflaheGpihenbwgi Sweden) f@ H minutas diedaemderBpPerature and then washed
agaﬁQﬁlte'é'tfrﬁ’&QE'FfErS %Q%(ﬁocf&nél dﬂnﬁ%%ﬁ%ﬁ é{\@ s'gg%geg%ﬂ dhgclzt%d

er _coat ed were
aga'ﬁﬁ SPEAVIE A 1ﬂQ0n§avajmm@ﬁtalr&uwes Hybeidama Beuba.ﬂreversny

o . RO ] o6, R0 iR RRHaRERL e
Crug@A)oancgpQ{pgplq)nammlt@h'Hhopplm-Hﬁtor&H—liE)((Hmfpﬂ %(Selgté Upst?/%).
T SUREREARERRSIRe Ny 58 i A0 U KB o SRl
apPraRfRiFiGYen o5 F I sopiagated secorsianeantibetiab|(1:800muicksun
ImmNﬁéRé&%ﬂrc}M%qjatoﬁést Weﬁ'{: d?g\?% A fCaIV\ES 281 rt‘%%%‘% @8u%%ted with

| mmunocyt ochem stry e Cu
4°-6 iiarpidinecd Phgiiadole él%ﬂéld SlgnmaaAld@ch Sweddn W8, BtddrhslirgSlweden),

ata ﬁ_ﬁél RbAES 2804 OFG' btuﬁyrﬁlg%%r sdaw ?/(ﬁ efé'rc%é\%g £ ft$ Irs{ls'g@%e all

5 | nmunost al ni res
the qeil)@élglewThﬁ s@aq@uﬁtyr@eﬂrgxg ennseéd—lam Ubabted(astr@mgluorescent

d. t
o R ADakop A P, SR ERE HROSES i Ghimhericu
fluorgsgeptimicrasnops diliker Eglinse NEI000d] ) Altkhlis plagahatate H8Ystdining
of the ﬁﬂa@f“@%b;’ff Sglgusn%?gBS ngfﬁe\lvgsp Hﬁﬂéé‘ ou cic>9roe n%@tgqln%ﬁnrﬁ‘ rer’s

instrugtigng Lging @copIercigine wildble kitBSipesAlddtiggy, Santa 10
Cruz, CA), and polyclonal rabbit anti-Phospho-Hi stone

H3 (1 150; KelLab, Upstate). The primary antibodies
Telorgrage iagtiityaMetiigel7s rcuttirgtl hB&t coli€wieed bareedted,Ngsed and

telon%séerﬁéo@a%ég&y atiiy9 AP PERRLSRN B R e Ui dros e GHh

anﬂ.*‘@ﬁ'ﬁf@l@@mafb’é%w@ng@meufamyersmﬂtmumcﬁs were al so
i ncubated with 4"-6"D am di no-2- phenyl i ndol e ( DAPI ;
Sigma- Aldri ch Sweden AB, Stockholm Sweden), 15 at a
Karyqlypiag aoe fréSirit The Matnigei™ Grdbaggtbth‘Son:elIS dekignsted faét room

karydtRiRPWaIethubatéh o 3485 HAGrsah colcemid (0.1 g/ml, Invitrogen, Carlsbad,
CA, USA), dissociated, fixated, mounted on glass slides and the chromosomes
visualized by using a modified Wrights staining (#WS-32, Sigma). Preparation of
metaphase plates was performed as previously described. For the fluorescence in situ
hybridization (FISH) analysis, a commercially available kit (MultiVysion ™ PB
Multicolour Probe Panel; Vysis, Inc., Downers Grove, IL) containing probes for
chromosome 13, 18, 21 and the sex chromosomes (X'and Y) was used according to
the manufacturer's instructions. Slides were analyzed using an invert microscope
equipped with appropriate filters and software (CytoVision, Applied Imaging, Santa
Clara, CA).
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the cell nuclei. The stained cultures were rinsed and
mount ed usi ng DAKO fl uorescent nounting nmedi um

w@ Dakopavs s AB, Al vsjo, Sweden) and vi sual i zedPCTEP2904/005033
inverted fluorescent m c#a%scope (Ni kon Ecl i pse
TE2000-U). Al kal i ne phospHatase (AP) staining of the
Matrigel TMcultured hBS cells was carried out

according to the manufacturer 's 20 instructions usin
Teratpmasiher e &¢reiprea formationeexpetimeny, fraupperficiens SCID mice (C.B-

17/161-8 p@S@héweg mv&g@%{%ﬁ@e@egmgf% ek dsdtBRAaddi sv

wer e harvest | omerase activity

propagri¢d/hidg c@gpn@srv@ne @agﬁdat!@allmt@@@@rf@rmt%%w@y USISH,
Colla%@ﬂ%éel\/rqzonsfnﬂg'?ﬂélgh%ﬁﬁil)fdé%cfa%dfﬁwgrﬁéﬂ é{arll 'ggregates and

"nstru aryot InNg a tri

appreFiopleha?ee0hBs! Q%@Q%Cezi! Srapnavasd ifiegted Iéa‘#%fdh? bidﬁay m%"e
ConttJ‘ %Hlﬂ?&l&\‘i&efeol‘?ea]t?é gl 13 dFWPES'lrgeé’c@hg BF N (ogmlag%ﬂéln cells from

trogen di ssoci ate fixated
a littermate. éﬁh\emlr‘galay\@r% B@@@@e%ﬁléh’&wl@rﬁﬁ‘@ﬁﬁ‘ﬁﬁﬁlﬁﬁ and the tumors

were nH%‘?J%él? gx n)bbsil ggs&umﬁdéf? Wél@éﬁy@e%ﬁ@'pﬁkdﬁi’n embedded.

reparati net aphase pl at es
For hmglog!eaifaﬂaiw&s the t@ﬁt@mao\ugne;ﬁes‘@@@ﬂ.t@ Sdim ppe stafiied with Alcian

nce in situ hybridization (FISH) analysis, a
Bluef\}gmrgglﬁgr |y available kit (MiultiVysion TM PB

Mul ti col our Probe Panel; Wsis, Inc., Downers G ove,

RT- Iickl-'} aﬁé’lgéi?hf‘b&% B%@Q@%gﬁ Flot otal %NAP\WQ§ %%téoafror%%ll 18dr \8¥flgel ™

ronnso was used accord |ng to
cultur&@ﬁ&n@if knssuyeysing RN@aayd\dmn IhQiagen)Resoringdha maanyasHrer

'S lnéfﬁ‘.l S a% %bf@]t wil Sl roﬁ51 g@le &RglqRNAthg AM\|/ Flrsat

ters an tmar toVi 1 SI OoNn,
Stranmdyﬂh@ynmﬁusrklt (Boshe), ar@Ab\e PEB @ggmrtl@"g@gmed by using Platinum

Taqﬁ ﬁﬁ%ﬂ%ﬁdggglﬁg e@GTﬂ—gbé#ggg@ jon gﬂuéé@fob?[%ﬁfggﬂ%%down

cycl(—iB?)Wlth O tepsatadBRClestierdvery Rnesling tenperatyis;, wih depatheation for
15 s%@ﬁ%?@%ﬁ ;&A%gée Bg gﬁw&famrg P&gl%ts%@ogkgw@ Wb6% Hd ©

romthe sur u3|e@<‘g1
extel&bd)ﬂ 30 aseondss gt 7@00/ The) folloveam aydlesainriided §§&n with

s T SEH SPOPLIORL S AP BRI (00«
werecrapgalisly desgwibed olactimpriragrs wase gsed ainéinal qontrejﬁj@enss
TOGCHGCALRBETRLTHCHATRIACRY Riiideopl | S Trom a

he ani S Were sacriticed ei ght weeks
GCA@‘ACEETT(E\T@@TFTAAT@H €-AGECIimN0op puedect). iedTGR @ragurisyesie

size 'frr%%t?on d é%lsg%ﬁ)é'lé ?J?ﬁa% i 5 q%"/j %pé{r%ge 38 ﬂ B HRAA ivbPwas used

anafysis~the teratona
as a\pesitives eanticb aedl Water&swngam ®nholrfedthm RER r¢astian.
Bl ueNan G esson. RT-PCR anal ysis of Oct-4 expression:
Total RNA was isolated fromall four Matrigel TM
Resuwits| df exeddpleBBane@ll |i nes by using RNeasy Mni Kit

Cell Flr%sa@,& B?)Z%g ﬁﬁg,i Y 15F3n&7§ﬁ\wf6%%éfé $lozen and thawed by using

cryopreservation techniques to see if any changes in the characterization could be
found. After thawing all four cell lines survived and started to grow on Matrigel™ coated

plates in similar pattern

Pluripotency and maintenance of the four different hBS cell lines in feeder-free
conditions was demonstrated and compared to previous results for feeder culiures of

the respective cell lines. These characterizations were performed by examining the
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15 "s instructions. The cDNA was synt hesized from| pg
of total RNA using AW First Strand cDNA Synthesis Kit

w@ Rwehegoand the PCR reaction preformed by usiPQI/EP2004/005033
Plati num Taq DNA Pol yner a%t? (I'nvitrogen). The PCR
reaction included four ini step-down cycles, wth

mor’pmo@)e RRB8EI0f BE hﬁﬁﬁé@ﬁtlﬁ&? %r@gés] qglkhgg%%eeé@ Git gh/%type

enaturation secon ann
a”d\lggﬁ%%r? tigtioh & gy 15 seconds at 66 to 60C and 20
extension for 30 seconds at 72C. The follow ng cycles
i ncl ded 35 repeats with annealing tenperature at
Immsgecytagientigipg Pah@xpresaien wap negaiivedegliedesfréecultured hBS

cell Mds ok oppREET #F ﬁ&lhf?l'gj%lbh @%&lbg’ggam%tao%é@ L3PELERLE & § 60
ed as internal contro
and é@:ﬂ@ﬁ@@hﬁ@@\%ﬂ@memmuaﬁmagm@ exXpected for pluripotent

hBS%WF@pTWJ MT&?B%@% iBvels APRP p@abo[ﬁ(/@ﬂﬁﬁta)) in 3Mfour

roducts were size fractioned
Mat%qeéc"FP@ﬁﬁ%thl%" lResng a 1.5% agarose gel . Hunan |iver
was used as a positive control and water as negative
control for the PCR reaction. Results of exanple 6 and
Telomerasq aqtiviie Anaisisawas prefopsed ostiree of thediEAgdlET avliued hBS

cell lﬁrfe@Z(AB O@BdSAhQW%% Y l1’@7‘)nﬁhe R8s %éﬂ'soafltﬁﬁe%r J@M'aﬂ’@el ™ were

gues see if changes
founé?ﬂ%ha\& igh i%[?lscﬂf t@@mletﬁsﬁe@dl‘ﬂtydﬁ@i 9).After thawing all
four cell lines survived and started to grow on

Matrigel TM coated plates in simlar pattern
Kawry@mg@weﬁ{@y KAROhRE Rnabiaia wesrefoeed oufwaldf the iMattigdi BS

cultwe&i tell nnessm, 38 %ﬁéﬂ N 2"19%%% SFHHL LLRNG, |l ine AS 038 and
denonst rate and ar ed previous resu ?
ten qf duefue collsifram eell lme %H@ M@@n@@md {epessebs homeal huiflaesis, XY

karyélgﬁé fﬂgg ggﬂg 786 r&Nsin Bt%) @{;{W?ge]gx 124 ﬁc’é}l Hhd gxﬁrre]gse\é%n

4 PCT/ EP2 nor phol ogy,
abnaspal kasyatyre @48 arided 2 Y. ddtb@ugmmwos/plctcéiaogmmn to be

norrrféﬂ? béddrr‘idg e\}éﬁfsyéﬁéf ?%log@éﬂc\@hﬁ |§(cgfo? %fh%é@é} ang fé%qq?\;reee hBs

nocyt ochem st essl on was
cell %‘I’tPreﬁe'@d@ﬁ sttrdeféaamtstm anplyseDf feedas|culturied é@Sasellep\ms ed

comﬁ@alﬁ%%tﬂ'ré‘&hlt‘é"a‘i‘t@r %Yﬁ%? ?rﬁﬁggﬂfg\a\]s%uggg ﬁfaggﬁ g“ncell

kawqtvﬁﬁjfﬁmaéﬁcﬂqrml ard girplecinder these felederi-foet eonditidnBSFISH arsalysis

was Feifdies I,otn;tﬂs of &lel lﬁaﬂgélphap}fﬁﬂaéé‘t%‘{uﬁ%% PRl @r%pa% A

167 e} Anpbigls Wafmeﬁérfﬁﬁ%fcm;t;éroamspmesy( vAn 8 wasd %ﬁFor both cell
i BS

lines Wés@e}ﬁ@éﬂ@é’st 9B \k}él%%o‘?@gf ?ﬁi Q@éJJE %ﬁl-ritg%ﬁgllrll §|§ Wele,| .

1 1ines
comparkie, Wi resy tﬁ/&pm fgeHermuitueednBS califines o have hi gh
| evel s of telonerase activity (fig 9). Karyotyping and
FI SH Karyotype anal ysis was preforned on two of the
Teratopiarfpeeation\i eraroafarmetieh was performes, fouNﬁroGGBtngebF “SAItured

hBS dellined 6L 86 PEnd BNERHL 8h e reQMSCHlvel 1hS 1) teratomas f%rmed

consisting of differentiated cells and tissue representative from all three germ layers
(endoderm, mesoderm and ectoderm (fig 11), providing evidence that the Matrigel ™
propagated hBS cuitures have retained their pluripotency.

Oct-4 expression: Oct-4 expression was high in all four cell fines cultured on Matrigel
™ (fig 12).
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ten of twelve cells fromcell |ine SA 121 were found
to possess nornmal human 46, XY karyotype (fig. 10).
wab@40ea3d ni ng two cells fromthe SA 121 cel | PCTEP2004/005033

expressed an abnornmal kar ptype of 45, XY and 42, XY.

Al t hough, karyotypic changée/s seemto be nornal
Exarﬂﬁﬁe”é“ ng events after prolonged cul turing for bot h

feeder and feeder-free hBS 20 cell cultures. t hi
Comparigon lof mitaticdndex ok hBS; cellsrcuitusemundef f@ﬁf'%f’ﬁ%@wltl%’s
on M’ﬁﬁgel“@ CHRRUFHARs Woldhdred ¥ hBsaleligcullidd 68 lemBYonic mouse

propagati on, suggesting that the hBS cell Kkaryotype
feedpepelins normal and stable under these feeder-free

Cell ﬁr?é@)l.\t«g@ R dOl&Ey %n?éaéﬁémndme@&{ffég cRditoRs bwalﬁgélhe

g propaga lines (SA 121
coatadsplatenany. onAefalprygmg miguse firaded EelisdOF 3 Aa¥h T 6‘%6?8??@% 05@6"3 in
mlto%{ w%éytg 1 q @il by &’cfleé?%h‘nLﬁe}éacﬁﬁty%msﬁﬁ&gféﬁb@ﬂlsmne

% wer e norm The results fromt

H3. Bmmitelicsingdes ia boffvepliresives ealewated dupidsr torcamrase g growth

rate Bl b2 o6 ehl sdddeSuuTes AbS of mat i on: Ter at oma
ormati on was perfornme or two Matrigel TM cul tured

hBS cell lines, SA 167 and SA 002, and the results
?fv&g teratomas formed 30 consisting of

Res@h fe m?tl ated cells and tissue representative from

The giitotie index wge simileainegudiurasriewe vRderfesdardran Glayriee "Oder m

compied td-fodeP r'd@nﬂﬂoﬁé’ g@eﬁﬁ erﬂé"'@éubilﬁ@tl%tfér‘ 198 recd¥r-free

ropagated h S cul tures “have retained
cultqmeuwerpdp@@my theame(asyidedbshatis) ader f@eéﬁrpwregggaiﬁd ks cells.
high in all four cell lines cultured on Matrigel 35
TM (fig 12). WD 2004/ 099394 PCT/ EP2004/ 005033 28
Exampln®l e 8 Conparison of mitotic index of hBS cells

Tran%ghémgﬁ&.r U MGEridet 2Ok Jfréa%eﬁgrﬂ@htrbpﬁ‘éart on Matrigel T

at es conpare 's cultured on
Hurr@nmla;smnyat—dﬂrwgé stefe eelbgolerues prepared|as desaidbegmbpye afs

dlssﬁﬁcfgétéal W?tﬁ '\%15 Prﬁ%@illalg%h?é@ g&[ltlcfr?@%ﬁégérq?@@ TSRO U SYMiizeM 179

coat e ates and on & QQ/OI’H C nouse
umtsﬁ/@gd@tbcgelnwtrogm Cgrp@aaﬁ@n dingolvaghip &IBSSF tocQ id/mi) and

tranéﬂartr&ﬂosa Y6 i Hb%ﬂd?é@i‘%ﬁ i BYodN W@ﬁ}%@?% The tutl)_eels c_lglqtrlfuged

noreacti vit osphoryl ated Hi stone
at 4Gﬂ X gtfqil’dS iningiéss. The sumernatan (gpliagenase seluitan) is dgcardedpadihe

ol B, SRRy 519 9 o4 SRS O PRttt

againiat 400 & giforde mimdes. Jiheisugernatant isl dispeededgnsiihe lmtl@rls dissolved
t |

2 BT ES B ARS8 ), RPERR R AR EEI g LR yringe

and freeghortefl fe the animalpusgernyisom.r oughl y the same (around 35

The RO ware MinfiREtef i Ghe BhORAYALES aiEvertRltb S rat either via 1-2 direct

myocardial-injections, via injection into the left ventricle, or via systemically intravenous
administration.

More detailed, male Sprague-Dawley rats ~ 200 g were used and Ml was induced by
direct cryo-injury using 3 mm probe. This procedure resulted in anterior Ml engaging ~
15-20 % of left ventricle (LV). The hBS cells were transplanted by intramyocardial
injection into the viable myocardium close to the infracted area or via systemically
intravenous administration directly after cryo-injury. All animals were investigated with
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15 Exanple 9 Transplantation of Mtrigel TM cul tured
cells to a rat heart Human bl ast ocyst-derived stem
W@ edo4/0ewhoni es prepared as descri bed above ar ePCT/EP2004/005033

di ssociated with a 0.5 ni | I agenase-sol ution

(Col | agenase Type IV, lyophilized 179 20 units/ng,

| b i l fiBSPweek aft
transfpaTy ebfReaLn T SRl F;?Gaﬁ’“"m o e ebsa ™
transplenfatioB91 PC/ P1 0387). The tube is centrifuged at-

400 x g for 5 mnutes. The supernatant (collagenase

solution) is discarded and the ellet is dissolved in
Postanarienprthe apfibwerst eveluatedpsigogisaly for ¢atectimand s
char&&éﬁzra‘uEH 9efes @8 ke @%Fé o Seétﬁé |n5th81rét§ttr%§tedm§‘1 hBS cells

supernatant 1Is scar ed and the pellet is dissolved
and tzsarrlwtm@lq@lwqw detpgtagerither. d) PpreeW*HBSQ figvqyf abppemaldispue
growfH & the 88 bPAES Leliseriaratribiil € syringe and transported

to the animal surgery room The cells were

adm ni stered to the anaesthetized and ventilated rat

The FrlekBfde o rﬁln?an%e‘ﬂﬁ fnel]‘l:l &Ly 'a?éa‘ Wi 8&iirPBE b %/Wisi’olo ical

njectlonlntot ventrlce or via sys em ca
analysig. The deedsvasaxaisnd gmi ﬂta tisgue sorraundinadiae Anie@ion aved éfas

dlsse%% % ;%i@é@ \¥s fréden dowsdf &ﬁ@élﬁtldﬁﬁ% P& e Monpiser
uc e

direct cryo-injury usin probe. This
(crquqbd:)eahe whp@snmeemas ﬂaeaﬁfy@se@ionw 're%@a@ Sﬁlges 4RO % of

mlcr(chFnE ’!‘ﬁé‘glfde%l\/\?eré g‘\.(t) on rﬁ?:?osh@é GRld); SwH\'é’ﬁ feld &mmr@ﬁé‘&er

rarTyocar ectlon |nto the viab
Just ngx@rctanmmmphwswgbem@altmlwsm thecdlides we@athawewrarocm

temp%{ﬁﬁr%”bﬁ@%kdﬁnﬁ%abﬁ‘hé §ﬁ&“§cnﬁ9€%ﬁé abpIRl Rhgd REhEY e Pen.

were | nvestigated w

er ' cryo-in ani m
The SHpIo8 ol BEBLIN Hidh (T G BEEH o SITAERT RS ARE A 5 Min in
TBS. GrRES W @@Hchﬁ%H'%%Mﬁn R ﬁéﬁ‘iﬁéféfture with blocking agent

catheteri zation after tra ant at i on.

(goatearumpdoliayad byt nisgrbationeat 87 &y with @rlmrma@ttb@ﬂwﬂ@wq gnti-
hum%_rﬁﬁucg@ﬁvicﬂé)&dgg %eﬁes | nr h&d h3a4 I‘nﬂﬂneﬁBg' %OW%H' incubation

re no e rats treate

for 12 atin én blacldnmaolamqrm& ahevasTheeslided veee thea I@J?leﬁtﬁd 2. Weate?»? ¢
with e‘ﬁ?goﬁg% tiP @e@ g%’rﬂ%gﬁée %g'ﬁﬁ%he@ BOVY \t?'l h T A sth@es

t ment e pr esence 0 uman cel
werejthen laé\P;b@tamedffar am;mam! washedsS gvmin PREJipglly, the slides were

mou.m\]gaﬁr?h&&b@nce %%dﬂmké@ - DAR® %Wﬁurﬁ‘ﬁ?cé%%&@%eﬂﬂﬁed

e tissue surroundi hg the injection area was
usingia dlgereseencemigresqsipece was frozen down in OCT sol ution
in a freeze-container (cryonold). The whol e pi ece was
then cryosectioned in 10 pmslices using a m crotone.
Resuftseof ekample ver e put on microslides (plus), which were

hBs BYis 1joP trggt%gf 65 1ated diseases by administration of hBS cells were
cultured in different ways. As appears from the examples herein (figure 15), the
outcome of administration of hBS cells is dependent of how the cells are cultured. If
hBS cells were cultured on MEF, few or no celis have been found. If hBS cells were
cultured on Matrigel™ and transplanted as in this example, a large amount of cells
were identified 24 h after transplantation using the technique described above. This
suggests that the Matrigel™ culturing technique dramatically increase the viability of
the cells, or the possibility for the cells to establish in the host tissue.
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Just prior to immunohi stochem cal analysis, the slides
were thawed in room 15 tenperature, and around each
wheanshi ce a circle was applied using an | MmEIYEPEH005033
The sanples were fixed in 4 % f or mal dehyde, washed 5
mnwth PBS and 3 x 5 mnin TBS. The slices were
MetI‘L 'eEfél!ﬁi@hﬁﬁ R8s Telis sNitaNeTof @SOR R hidtRodVot the present
| ocking agent” (goat serum), followed by 24
invenfienbat i on at 37C with prinmary anti body (m)use anti -

In Pdf"P Hgﬂlc@h'&* @H%ha&" hewd haR359%r G EHéeéénV@ﬁ\Bﬁﬁza?h)bna 00Uty

I ncubati on 20 for
200391 ecaieh esenanty éfﬁea)é theprseeent yentign, aesyltwéﬁ @ch%dwfo'f

establRAREHERAcAis % @es%tnbég (Fn o?’\‘é h%e%@@%@%ése@aﬂdv@@ﬁbﬁ frocdls

ant1 -nmouse) and mn in S. Al slid
emplgiecarerriiainaibby meaﬂﬁ@ed fc@rmezi WO RIOSER9Re i i RETPRY
mcongl?led:b}n@fér%ncé he slides were nounted in fluorescence
ne S3023, DAKO), and human cells were identified
using a fluorescencem croscope. 25 Results of exanple
The %gth%% fﬁﬁéétéblfsﬂfngtd'hﬁ%b'té?’@ Pﬁﬁéﬁ’ b%‘sfo%_l/ﬁtc%@lvgéj SRAPEAIsY cell line
m ni strati on of cell's were <cCultured in
fromgj feftidizechoocyis sompisegiprsleBs Pt om t he exanpl es herein
i) usnﬁé 'agHﬁmzéoE%o g@@ptlo%iﬁy: ﬂgﬁné’g g@éﬂ@ be 18 lobRn bele{%ﬁ)%e/
I'S ndent of" how thé cells are cultured
OPTIOBQ"WMIM Qéadﬁe‘i* erBultured on MEF, few or no cells
l f
) AR 8408et M NSl ot BRI KB 8 e cories
lnneﬂ%ﬂ“g@aé‘érﬁﬁlﬁ,t of cells were identified 24 h after

t cri bed above.
i) 1sha P et coflFrads B W@ﬁ%ﬁ*ﬁ%’ﬁﬁ%‘?ﬁm. ng t echni
&

u
iv) C@‘ﬁdt‘rﬁlﬂgég heyinnerceedgaasstagls Wit Fradet gellsfto optain @élasgacy

derivel&tdiRSs] ity for the cells to establish in the host
el t Pssue. E@H\m 2004/ 099394 PCT/ EP2004/ 005033 30 Met hod

v) optionallys pesipRpalinney thigasterys-dsiivadesie® eldlingise in a
met hod of the present invention In PCT application
publ i shed as WD 03/ 055992 (to the sanme Applicatn) on
As aptarng materd®r this erocadyrer feftiigepe@yies gredised. e gupdity of the

fertnlﬁé@%éﬁftsshgvo? qﬁ%@fbnc fGUhd agescgﬁbg ‘Pé’sdclti?\rg Rastocysts. The ff1uman

esta s 1s I n"one aspec
blastohystpinesiemi) qf theemethed maythe dasived froaviivaspe frgsl human in vitro

ferhlﬁ@(ﬁ %b %s by tﬂehi%llémhg %t%é}?%pﬂo@emeqy & ﬂé 'su?MHI& h

I ncor por erence. The net

oocywt fab U$% i awglemqglraog@ﬂmtwﬁlﬁﬁé%ﬁﬂ%sﬁ M@%@UW@I‘\%@HI@O@@N
succ‘é?é !:r?’tel%n Fo? ltﬂe br‘eggnt an%h&g Ry ﬁroE@rr §e| édtléﬁ %f 8 %Xése Thus, if only

I SeSs I zed 00C

arade Btaasutesiays aheRech hezprahati® f Qigalalngwﬁf‘b@%ll fresioming the
gené?él%&&?éfﬁénts (described below) is low.

Donated fresh fertilized oocytes: On day 0 the oocyte is aspirated in Asp-100 (Vitrolife),
and fertilized on day 1 in IVF-50 (Vitrolife). The fertilized oocyte is evaluated based on
morphology and cell division on day 3. The following scale is used for fertilized oocyte

evaluation:

Grade 1 fertilized oocyte: Even blastomers, no fragments
Grade 2 fertilized oocyte: <20% fragments
Grade 3 fertilized oocyte: >20% fragments
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optionally having a grade A or B, ii) co-culturing the

bl ast ocyst with feeder cells for establishing one or
wororg/0esboni es of inner cell mass cells, 15 iPEC)/EP2004/005033

isolating the inner cell s cells by mechani cal

di ssection, iv) co-culturimra\aa of the inner cell mass

cells wwth feeder cells to obtain a bl astocyst-

derived stemcell |ine. é optionally, propagation of

Aftef gualyation; oneqgay 3. deitilizaskposytemod rade) i andl 2 aw aitheaimplanted or
frozéh edristdtBgdTareptili-al oBéVteé bi ?ﬁ'a@é 9%?@Hﬁﬁsfel];r {d IchE ngtrohfe) The

d
fort iy aceates rafri Ry sHlLasL T Selr daRe &y exy aér frigzation). The
blasllcﬁ:‘y‘ysﬂstéré‘ @v@bﬁé& %6&’&5% 1J h‘% fBVH’d@ﬁg sl@stocysts in step

t he net hod deri romfrozen or fresh
Gfaﬂ% ﬁeﬁ{a?ftﬂcx# tErX@am#@r wathl ﬂ@%pt awey edkmash(IEND ohalay @i ng

Grabis BssbL e N SRERTRA ol BhSCliEIbRG L Labl e

or use in a netho
Gfaa%l@yﬁ'%ﬂﬂw Mg vigihleilgbrt ant 25 success criterion for
Dontafé@ fﬂiz@ﬁ @éﬁlhzféﬁtd%@ﬁebsméhrﬁ ?(tgﬁér @ﬁ’h?ﬁdnﬁ Eheoifertﬁ%&y b&&ntes are

ra e oocytes are

ffoz?ﬂ 6*&5% f‘rqed'y?’f%ﬂ*urﬁ Hﬁ'@grﬁrﬁ@?ed'(lh@@r@@)l szae fertilized| docyigs are
storéchm quiarrﬁtféﬁenr Mﬁ%&&t@&&%b@@&ﬁ' ‘&gﬁn hssbéf&‘é! the 5-

d fresh fertilized oocytes:
yearli g e The feglzadorqyigstare thaweg, usnrm)TPm’ml-Klt (Vltrohfe) and

the Bre&ddurd a@gtrr@ed @Bbfvells'falo'w\éﬁ Trofh &%9 jrolife). The
fertilized oocyte is eval uated sed on nor phol ogy
and cell division on day 3. The fO||OMAng scale is

As dlé§<§rﬂbe8 @Abole fitdsh if@ifRU6 %t%s a?é’ﬁ‘!)r\‘\gfré Qr‘e rfd frozgn

fertilized oocyte: Even Dbl astoner

fertiigpd, gacysey areTar gEafleoband & Aceouling ﬁoacm nbt@nr@dawehe

f
o e R

blastpgysts isj 9% vﬁ@lgﬁoe(@, obhe diozefertilizad OQc)éesad@\raicb'pelnto blastocysts.
This lnfﬁéln@ Meﬁ thePfrozdl f@ﬁﬁiﬂecf Qécg%oe{r@m f%z tor {Jﬁ%fncfé?gc Xl:rigtécysts

rade 3 are transferr

prob?wgv? 1o bg highey uality pbtheertilizad aneltear éﬂ&faﬁthé%bléstdag&s
derlv(ed fOm ﬁ’é’éh f'érﬂlzé’cf B@éytésecﬁévblo'ﬁrﬁt)'aosﬁ%m okl ﬂné Wi @545‘9@415 %\8

re eval uated accordin 'sca
b'astACBf:‘sFSa%%ftye? &om @Weéwzw e0syifissievelop lmtn meetemeiell linads

sumiahGMF 98 féiﬁb&e@ oo@yﬁg ha? &%' E&tgﬁté%utt 1800, ¥ ﬂ%&?\?‘?@f&%{i o

ot herw se ik rade A Ias oCcyst.
oocyjegiiergraednta ? §tesm celeline, ang é% adoger ﬁertllRed cegytBs (et were

iyzed oocytes are 10 frozen
Put lﬁt@b?ltdéégagééewdshgbe? L%fréﬁ%gél”r@gﬁ eeze-Kit (Vitrolife).

Frozen fertilized oocytes are stored in liquid

‘The AUitlh lﬁ@ﬁﬂhe ké}ftlﬁﬁe@%c?@ncé Y bihStoQft-8ld8 s hLAnidSpnor s

bef ore
procedures well known in the art. Procedures for preparing blastocysts may be found in

Gardner et al, Embryo culture systems, In Trounson, A. O., and Gardner, D. K. (eds),
Handbook of in vitro fertilization, second edition. CRC Press, Boca Raton, pp. 205-264;
Gardner et al, Fertil Steril, 74, Suppl 3, 0-086; Gardner et al, Hum Reprod, 13,
3434,3440; Gardner et al, J Reprod Immunol, In press; and Hooper et al, Biol Reprod,
62, Suppl 1, 249.

After establishment of blastocysts in step i) optionally derived from fertilized oocytes
having grade 1 or 2, the blastocysts having grade A or B are co-cultured with feeder
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year limt has passed. The fertilized oocytes are

t hawed using ThawKit (Vitrolife), and the procedure
walemanidsed above is followed fromday 2. 15 ASPCT/EP2004/005033

descri bed above, fresh ferjjlized oocytes are from

grade 3 quality, and froze fertilized oocytes are

cells ffcfr%%eﬁ;?n?ﬂﬁ%an@&dmgre &rﬁ%éjbﬂﬁnér%eﬂ s Q:@ﬁsa'/!@%g bBhg tpfed

hods, ercentage of fr
onto fesder rélsetheis gegwthds m@attoraé@eﬂ e rﬁ%col%mwt'@fs? engughsfor

mantg'f!? Bt br{ge(t g[grérﬂfatél{?q 3 \R/Qél&daffe? bldtihg ¥ & Q&MeYhBebe dlssected

astocysts. hi s neans that the froz
from foéver icel tyees ok gxrandad @y@i@wh waest fepder csle-alhe 'ﬁ@'a’ﬂon of the

lnneﬁ'{?ﬂﬁé%%yaéflém é% o%&@ﬁg‘? Hécﬁé%ﬁbceg ‘alstsgéi;ldﬁl GhRA M\Bbd barfdmed

erti oocy ast ocyst S
by usig gieesicaniltaies aégrpuﬁtmgttp@h I'é%ldéféét;ﬂ t%mﬁbﬁell megs gells is

I %-af I
SRR T S e
treatment ofl thei@ocyites w@uﬁmmmyss EN Y qu@@’f“?@l*?ﬁ 1IO| ingair 9p PR R at
into culture 2% of fresh fertilized oocytes
trOphgg/O%Fop'ed into a stemcell line, and 7% of frozen
fertilized oocytes that were 25 put into culture
Thus;ii eﬁrPP@d%ré Bt W@O@b%@@eéliewla{ééethe hB&d forlirhiuhBsLr8éryt Be
ertilized oocyte to the blastocyst-stage is perforned
compringrthe prasesstiate 1 ywing INKRIBIASUTGRY Kersks the mperrddnptaad, which
leavgﬁoche @'r'prgﬁé’tftbd@ bhaet ﬁ%?b%eﬁ'ﬁ%sé?@ecf t‘%‘f‘ﬂe'rﬁhch%gﬁé? rfaéﬂar and
ryo cu ture systens, In Trounson, A 0.
non-tEaurdalis progedure of ¢ging BUMHRGRIFIREX ISdﬂorerefWWtdhan
lmmur?drsh%gf a@%é’é‘ prcqjg@&l?r@g n?a(ibtt?é’ﬁreg%oﬁ) b?§t%m g&ﬂﬁ‘vegaéﬁ?ﬂhe

rdner et a rtil Steril, P
dlffelgntlaﬁqmgg the@@rqgaﬂ éne%@oramerqlqjqur@ﬁﬂ%d:romg totad o8 12% gl@g ocysts,

19 c&?fn%? Weé f@kish\l,d gﬁ%%g 42@9&8@5@ \Ner%rﬁ§§essé8 @y Hooper

immgyisatgens anke of tbwesg ressited ysst@cesﬁf@w@tab}lsfaﬁﬁ ¢er|'@|9§ §14%).

r f S0
Eiaftiact5iyels it RS Geut B LRITUIRR oD s & Belfinsspiere
estalplished {¥86)er WO 2004/ 099394 PCT/ EP2004/ 005033 32 cells

for establishing one or nore colonies of inner cell
mass cells. After being plated onto feeder cells,
Subselqeent tgdisaettiangof iminner eall rafm fsdnnerieell ceassreplls arel ea- ge
s
cultu?#k{’wﬁi@f{e%r céﬂ?%’@iﬁtaf?\aasﬁﬂgﬂoe R RS %%gmth@&xenin% M‘ék

e ce from ot her
obtaipirig the inﬁés:eﬂnhnle dhe aelbling Ibpptjﬂrw\Hy nrczmgnféwt@ ewernd thejampunt

of ceTQ GFHLEO h%tt{)é%@orgghﬁa‘ﬁ/eé s'tégﬁ‘ &Il ] thay'Be r bhf%d' %% by passage

ani cal ssecti on,
of thpetefnm celblihe mmﬁm@y@ Ihithe sterpicel el @§U&lsred l@mer fheg 4-5 days

befoFeogéﬁsagg hSeLEGh 'in%Pea%feF tp}?(ﬂ)g'}l/)ﬁ r}/]e(ﬁatctﬁ}e Icel g‘%ﬁ%ﬂ)l? wilf

ornmed Vi su croscop
dlffeamd:ahedl ng, it is not necessary to use any t r eat ment
of the oocytes with enzynmes and/or anti bodies to
inpair or renove the trophectoderm 10
A specific procedure of passaging the cells in a feeder culture system is given in

Esteblishment example 5 herein.

Human BS cell lines may be isolated either from spontaneously hatched blastocysts or
from expanded blastocysts with an intact zona pellucida. In the method described
above the blastocyst in step i) is a spontaneously hatched blastocyst. For hatched
blastocysts the trophectoderm may be left intact. Either hatched biastocysts or
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Thus, the procedure of WO 03/055992 alleviates the

need for inmmunosurgery. By conparing the success-rate
WO p00d®Y93gH | Mrunosurgery versus the present et POOEP2004/005033

whi ch | eaves the trophectéa,’derm intact, it has been

observed that the nmuch sinpler, faster and

buast%&fst @f&%ms\/ﬂcﬁgﬁﬁuﬁ ook %ﬁlludﬂﬂiﬂi@? BEQRE Wi S

Ircient t 15" 1 munosurgery. These procedures
inactivaled feegerpelar ati on of stem cel | Ilnes and t he
differentiation of these cell |ines connercially

feasible. Froma total of 122 bl astocysts,
Zonal pafiusidasef theddasignyssmay be ablegsh par@ly&'%{%ﬁﬁ@w@"é frilled
f cfi 8§8.§edp™ 10
P B P e P B R e e Bt
(vltrtheaﬁcﬁwmuw vRveslep) 6 5 wrwnzwsmré@éwe ﬁfewga‘eaﬁach as
pron%%.cell lines were 20 established (16% . Subsequent to
I ssection of the inner cell mass, the inner cell mass
cells are co- cultured with feeder cells to obtain a
A brlgﬂbﬁﬁﬁé)é‘eyﬁﬁqrﬁﬂl e\éﬁﬂeﬁtto? 'E]a%%a/stg Sith dn' |Ht%ct Ara®ellucida results in
al ni ng BS cell [ine, the cell line is
the re;poyal @éthq/zqﬂao@ﬁ@atyéss pbPiefersns With éh%%UﬁPf signilgg protease
actnvngféé ?ronggé‘ﬁvaataﬁ% R LES%HO’T“’H@BIE%H@{@ eaﬁbé?'la@&i bntbisAR may
opagat e passage of emcell line
lnactw@dyfeﬂfdfs @&ﬁ/@llowfﬂgﬁmﬁép'%?ﬁﬁ tegtmentne is cul tured
| onger than 4-5 days before passage, there is an
i ncreased probabilily that the cells undesirably wl |
In thelpstablissment seshosgepiisakorster i) w@@r@ﬁ@fm%%%“g%ﬁjlt that
lmprgég tg‘?la t cHnﬁbrﬁ‘ of ﬁ%%st&d‘;‘/lsfslérn%/owﬁ%%%htﬂhegiﬁﬁ@ﬁcélﬂmass cells
st ebl I shnent exanpl e herei n. Human l'i nes
to therfgedee celisoAsuitable sutrséanqerf@mhwp%ﬁeéé aﬁyﬁltmnl% Agid:
bl ast ocysts or from expanded bl astocysts with an

intact zona pellucida. In the nethod described 35
A suitdite mesih@w fsir alstiog jhex blastoeystsoonty feegdes cellsgrandieddBzmedium

that ,l}llgg %E drfiGy whth hy%iurfohi%ta%tbe hich! s%%ﬁﬁ% %acﬁgétg%e

ect erm may t intact.
attaobrr@sut ofctystb@smcyvt@oacmmwgews RO /armpih o Aiois 0ercellanass.

Hyaltli’i]oﬁ?ﬁ @Wéf‘ﬁs%n"*ﬁqg&té”nt Q%Bé’ﬁﬁmegl%/q?%g édrghﬂu)éntr SRy Sﬂraﬁéﬂ@ar

I Na f eeder cel
matrizotmwnpiel It a@ne@as ’@remﬁets thickegient pFectadyough binding é&t@ractlons with

at le&? b @L:I; ¥urfgcg ‘?%ct,e%‘f]org rCﬁﬁ‘@ QM: ?écle}étofr kdrHRFhedRitdd h’!%[lllﬂl 0

one or nore acid
(RHMQMbst@dstamta@s lrethg extrzwﬂmal matrWThe ®lopitie eifentn éhlﬁbrdgmng

the €3 ﬂ%ent%ﬂB@rceﬂ?ﬁEg” ée%gﬁéd ﬁ{roﬁﬂﬁ(l Flfer tioRE At B

pronase pronase treat nent of
surfamtampokaybe@dwftnhowhqlmrdam the el mﬁ@nbra@e da theselM stabilize the

surfa]cpe{nh T@ﬁF SRR Iﬁerqﬁ@f&%@ telSiGHEhf th¥ Wh%r eéll BE\% EE518Stocyst

sane or simi ar pro ease activit pronase
whichmyayaiesdt ibanarsasatd efficierslyds bindingtte thealiecter Qﬂ"&t@@”@ﬁit\@ly, HA

may %ﬁqdqo its receptors on the inner cell mass or blastocyst and/or to the feeder cells
and exert biological effects which positively influence the attachment and growth of the
inner cell mass. According to this, other agents that may alter the surface tension of
fluids, or in other ways influence the interaction between the blastocyst and feeder cells

can also be used in instead of hyaluronic acid.

In the method describe above culturing of the feeder cells is of importance for the
establishment of the hBS cell line. The propagation of blastocyst-derived stem cell line
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i nactivated feeder cells follow ng the pronase
treatnent. In the establisnent nmethod step ii) and/or
WG L@p/0993%4 may be perforned in an agent that 1BCT/EP2004/005033
i nproves the attachnment of,,t he bl astocysts and/or if
rel evant the inner cell mass cells to the feeder
may c%enﬁse p%s%élgé 8Pihe fééb%?k@l&‘%ﬁ thedfobid §mas), rﬁféﬁ%s'eS% .t the most
yaluronic acid. A suitable mediumfor plating
2timp$.ast ocysts onto feeder cells can be hBS-nedi um that
may be conpl enented with hyal uronic acid, which seens
to pronote the 20 attachnent of the blastocysts on the
Suitabledgedercells forasg i ovtrrdsr’ the,@veniiairare diprobiagis;of €. 9.

emblg%fﬁb'éf Q@G\f‘orﬁgﬂ@ln laSméod M&lﬁ?ﬁio HeYhRabh RROl¥ea tells

nstituent of the extracel matrix in joints. |t
emplamyblarséensw)@aérnt) are theseiegdi diffgrerifgnaQriginglp HG@han'ma' source
such@s'bd% ry'nﬂérﬁﬁq%?ﬁﬂblﬂﬁiﬁ?%%n @bué@@&lt nfdhﬁef@iaﬁnﬁéﬂfr@@@abblt
rece eceptor for HA-mediated notil Ity
etc. 'fEF%GlAW”S feam htlmaplobmurﬁ%sperpl@r@em feEe@l | ular matrix.
The positive effects of HA during 25 the establishnent
of hBS cells may be exerted through its interactions

Anothgrimpprant asitgricaderehtaipion an NESerll iHe TWRkRg s 9sied i n
requﬁé]ﬁ?ﬁg lte m:ér@nafﬁSns Eu‘kietr %fcﬁt{b{e BleaRiclétd @rd Bftured. The

surfactant | ayer and | ower the  surface tension of
blastpmt-dﬁmed sfem cefhiine rr@y aswélneky;bytpromaéﬁw Paguliugag the stgm

cells rf@é’o%‘?%eﬁ’% b &B&%‘ﬁy of I@s?tH’éﬂ'dﬁguf 60,b80® cdiRgR e &Uch as e.g.

ernalveé ¥ bind to its receptors on t;we
less ihan@bouehs,0pReellser Bmas drspdhampRrd 50{090kls peregr In a

specﬁl‘élﬁln%o%ﬂnéﬂdth% SlagRlioh OisRbeyRt- H@r‘?\feﬁi é*t‘@h%@ll Pﬁ@bém;\!@e}é

uence the ta hment and drowt h of I nher ce

culturiag the siemaietls wih fesdenpels Oéﬁw@mlag@‘rﬁt@ut %90%9“3896! &P,
Thesreh{éll@ére{ggﬁﬁﬂ'ﬂ?d%%'c%Qeé)\fvherfeln%&% feé’der'c@ll@&ﬂéq{seﬂ@)ﬁa it is

uen e I nteraction between the bl astocyst and
cont¢raplated thel 4 suitaplerdenisibpcanebe fopiad ifer qtfrr@t%%ﬁf fffeéder cells as

well. I@é?la&' bA @ﬁ&flr?tﬁhg% of%ﬁe g;‘és&m‘?n ke ?@r%@ﬁ SR ARANE art WIILbe

urlng er cel S IS O ortance fo
able mra;bw@mmﬁble@ensnh@s Fimsfegden calls may bﬁi@'t@mﬁw@@ﬁn@iﬁw

orde BB a ™ RIS sl e pacsage of 1 he
feeder cells at the nost 3 tines, such as e.g. at the

The gg?‘{? {i& a%lrlvﬁogstem&ﬁﬁné BblafRA%y thE€ te%t%bﬁsq’l"méfﬁ ﬁwétﬁboadescnbed

I'nvention are frbroblasts g.
aboverrhaiptairiscselfrenguial andplugnatenayriosa ﬁwtabéﬁjp%ﬂ%icnf@m@gand@

acco}cnrggly ﬂ\{segttab@r?ﬁlt 4 SUIfa% ngﬁ%? bithe. ﬁﬁ% St Eorﬁéﬁ@ﬁe {ermh

er ent an ori gl nate from
"stalgef usrmtem@rto eiee@iewr@léeretl@ camyltmmmmndlffﬁfemtmt%stﬁmhmore

than ?g ﬁﬁcznt*gg %eﬂ gpcpv\lfr?gn mBEENS fnachi-80 erﬁﬁ%hfe fe&der- é:eﬂ:si(e)d er

rom hdnmen or nouse species are preferre
Anot her inportant criterion for obtaining an hBS cell

oo BB BB b QR0 B U SUBDA 058, o
geneTaleeqliteserisyBtusdieicgtbingst em cel | 1ine may accordingly

byi) R&ABRY BFo‘ﬁ%rQ}GncclélpEH{yi if'8n hnﬁifféFe%'ﬁbted state for more than 21

months when grown on mitotically inactivated embryonic feeder cells,
ii) exhibits normal euploid chromosomal karyotype,
iii) maintains potential to develop into derivatives of all types of germ layers both

in vitro and in vivo,



10

15

20

25

30

35

cells with feeder cells of a density of |ess than

about 60,000 cells per cnR2, such as e.g. less than
W@kwu9Bs 000 cel | s per cn2, or |ess than abourCBHEPOH005033

cells per cn2. In a 15 spe‘%flc enbodi nent, the

propagation of blastocyst-derived stemcell line

qupé*rﬁtﬁé at @é&sg Rid &Qhé ﬁfﬂoﬁlfng %&@édlér hitBre @@‘T*Qf aﬂ@htﬁé

f
D aRsseigp yhe FADRDHaie pPUSPER SHEA T SSEA bITRA 1) TBA 1-
ar lé%ﬁ@h@ﬁr%télﬁ cbi® of%ﬁﬂﬂﬁh%ﬁoﬁéﬁonm SiifateaddrRellular

densi found for other types of feeder_cells
asmammrotemb/éan garogRiged therfa@,nworlah@ntm%' ¥ GfeTM-2,

. n%%'é@ not e;%ﬂ?&%fé@ulél‘h‘ah@?‘ skeAter @thbr Wé*enb&ho?ﬂnéﬁkb%

find such suitable densities. The feeder cells ma
bevn}ﬁettajms Eaplgpetaaet anddeans fetomag di Vive When ﬂfue‘%jﬂ@m@/ d

grlﬂ%ﬁh&ﬁﬁonﬁ%nﬁs%%qﬁkece' I's. The bl astocyst-derived
stemcell |'ine obtained by the establishment nethod
de¥i is eapablegieNfterantiatingi ns sel frenewal and

pl uri potency for a suitable period of tine and 25
accordi ngl is stable for a suitable perio

The undrﬁéerenuat@% BB celiepbtaingd by fhe MRthogd deger egt%hﬂ\'@ ar@ defined by
the fblw&ﬁeﬁé’ tﬁ’é%ﬂﬁér% Sk FBRAlUNh SraRAIdntatioR f@Milized oocytes

erenti ated state for nore than 21 nont hs whe

Le. bigstagstenand extbicaprojfiferafigntcapasiyydn antingidierantiptedpiate when
growﬁ%narﬁltotl-ggﬁ’y I%&Wa?e%l fEerérQ:%llso ki’r‘i%‘ é’i@ﬂ)ltté’nérh%l chromosomal

I'1 shient met escrl above fulfils the

karyefuprs thay ?@mﬁsrtmﬁﬁt@ark% dey, undifterentiated h%% CP')S &h iom-é
ankalpa(ecahbgr ; téh 'EheC@aG@GleYatg @p@abegrgké;( 8r §SEAA, qwsmb €TRA 1-

grovvn on mtOtI cal
81, and4he preigie gorerl Byksatin $Léfé‘t?é¢h06 roiti sylfpte rés(mewi"@rsmatﬂx

proté“qlﬂ%h r n@egeve m@&@hal‘éﬁﬁly&fyy@GTMLi 'a}nd"&i‘)' w5t 3hOR any

enti a into derivatives of all types of
expr@@mﬂ ofdie f;@rbgbyqﬁateggntpp\e SBEAd qrmhgrrdlﬂfqer@atlatm markers.

F uﬂﬁ@é{@?&!ﬁiﬁé}eﬁﬁé&?@:ﬂ Q2003 %lvo:f@rétﬁanagi(&rﬁbﬁsﬁra?é

st i ow ng nol ecul ar markers OCT-

differgniiafionrieto @ﬁ@%%ﬁtoéﬁlégefﬁ’fh%%@r bohydr at e epitopes
SSEA- 3, SSEA-4, TRA 1-60, TRA 1- 81, and the protein
core of a keratin sulfate/chondroitin sulfate

Accopding tethewbare, themsthodoprevedsra eys@antlallacp@gmpr@@ara@yn ©he

pluriép’g?@yg ar an%eé“eSP g@%ﬂﬁ%r gﬁ%?@rag&f%er en¥ Iﬁ]ﬁﬁ %Hﬁﬁfferentlated

staterfgr Rieresthan 2l )merdhaivhsn grosvnpprumitelinedn iDactivided emhgyonic feeder
cellst iﬁ#egﬁlﬁl@ﬁor‘rﬁbl \éhéﬁw&nbéﬁn‘?& tl(@ﬂ/oh)ggom)omamt?ms potential to

-CO Vi I
devedppfmt@rdawafmes@ all ypeFiobgerntiayers beth maftlfécuams@ i, g exhibits

at Ieé’%tt\ﬁ? Bﬁplek?éfll Hﬂe@ﬁ%r Hﬁﬂ@ré Bed-a! eﬁ gg étéé%dtt'@’

oW ng teria; were i SO rom human

carbmx@lratﬁpbmn@ﬁw-ﬁewﬂﬂz Jdiﬁob@QI'éBA 1 81 @nd the protein core of
a ke%ﬁﬁ%ﬁlﬁé%/?ﬁémdr@ﬂﬂ sﬁfgﬁb?ﬁlcé?lmﬁ? Rl 5Byl SRREGdneliby the

er ent
monoclonal antibody GCTM-2 v) does not exhibit molecular marker SSEA-1 or other

differentiation markers, and vi) retains its pluripotency and forms teratomas in vivo
when injected into immuno-compromised mice, and vii) is capable of differentiating.
Procedures for the detection of cell markers can be found in Gage, F. H., Science,
287:1433-1438 (2000) and are also described above.
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grown on mtotically inactivated feeder cells; they
exhibit a normal chronosonal karyotype; they express
wao ypiogd3v4rar kers for undifferentiated hBS cel | BCT/EPZP04/005033
OCT-4, 15 al kal i ne phosph se, the carbohydrate
epi topes SSEA- 3, SSEA-4 1-60, TRA 1- 81, and the
The Qét%l?s'hﬁeﬁf’h%ﬂfbfd @k Bb 'BeEBW lf) HEIAOARG l"@étébﬂéhkﬁ)iéhf fﬁt e

erice ar matri x protel ng an recogni ze
examﬁiﬁsi'eTmﬁ@l eXARIESRIG lr@@nﬂdmer%%ordlbismvesmap%ﬁﬁpnly and are

not I%H &SR 1AMt RE sEQe SﬁHQQﬂM;ﬁf H iR AP 'V\Fa@p'ﬁh ral PetHebser

erentiation markers. Furt her nor e, uri pot ency
descnb%@ berein aretwed kagwnite a\nefﬁ@n(akéleafrb&?ﬁ@ﬁ mwﬁaa@té azé

buffédh %F&%%Eﬁa) ﬂfa‘ilé’(ﬂe é]%%r Q@rﬁl‘néﬁﬁéll\j%? e%nly%irép&@ﬂ BRGS0 well-

ove, hod pr oveds an

esta@zsﬁeﬁprqwo}s ipuhe hm@gafraar@qrw %Jfl"edrjn tha ForAlhncHhalans were in

7°(9QH1 b h%?@” bits proliferation capacity in an

3 ungl §?%?gn% at state for nore than 21 nonths when
grown on mtoti cal l'y inactivated enbryonic feeder 25

One %ﬁ’té}n/b?e medhunE YAk tSnfaarBal e e Rinf" SMBERIRRERIRL" and [may be

type; iil1) maintains potential to devel op int

compriseid\ii knpslsous Dudiacce'y Masiifisd Bpsie's Magiurms SHB@'ﬁmﬁﬂfG\‘ﬁl‘fi'T’”o?O%
knocfgﬁ S r&@oférﬁ%ntea?ﬁla'tpé ?&low%&d_?ﬁgtﬁheﬁt%t flirtrBSpective final

oW n ecul ar markers kal i ne

congshitsalisiat 5@ units{ipenicilih dif @i siseripnyeiped 1 gudaog-essential
amindadis? 2 rﬂ_m %utggn e o %rcé&g?ﬁgﬁolpﬁ %ﬁ‘hlmu?r%{n@e@cﬁmblﬁant

eratin sulfate/chondroitin sulfate perrcellular
bFGﬁdb@S'@(f@f@b}@%ﬁgﬂgWWaﬁfOF)ecogm zed by the 30 nonocl onal
anti body GCTM 2 v) does not exhibit nolecul ar marker
SSEA-1 or other differentiation markers, and vi)
Another suitable; m%dwamu# B celhsdyanediemy. s meayheermpisedas fellows;
knoeMa&ﬂbuu g\godémooeédr@@ %qﬁm&fu%gveﬁ%% denrm 2@%q<n¥5blkc9ut

I'S capa i fferentiating roce
Sertmat@dﬂoemnbandzwe|follmwrvga@@s@&ﬁnﬁeatfthﬁyrrr@swpt@@éal F H.,

B e
amingsacids), EﬂMéralUfﬁﬁWﬂ)@Wd $0GMsoerepptoateanslv i n t he

foll ow ng "establishnment exanples”. These exanpl es
are included herein for |Ilustrat|ve pur poses only and

In the peesenbeoritent #radieamtstablefristiniended ttojrnois proliierationaapagty in
an uh& f?féétlé{‘f@bf sta@‘?org&ﬂ@ kdn an%% wHeR 5\%’%9 nlﬂgfug% p/ are

nown person s l'ed int e art an
macin@é@ieﬂnbryamd f@dﬁuﬁﬂ@rs are readily available, either
comercially or easily prepared according to well -
establ i shed protocols in the hands of a person skilled
Establishmentexamples i ncubations were in 37C, under a CO2
at nosphere. One suitable nediumused is terned
"BS-cell nmediunmt or "BS-nedium and nmay be 10
Establishmiestexarhplekhockout Dul becco's Modified Eagle's

Est%@h@?@h@ﬁ%’? %{{Lﬁgfﬂq F%rg&aﬁtlgﬁ‘ oF hﬁﬁﬁfe;"‘@ﬁfi%d stem cells

constituents at therr
from eggdanem@sly hatdhed blastocysts
Human blastocysts were derived from frozen or fresh human in vitro fertilized embryos.
Spontaneously hatched blastocysts were put directly on feeder cells (EF) in hBS cell
medium (KNOCKOUT Dulbecco's Modified Eagle's Medium, supplemented with 20%
KNOCKOUT Serum replacement, and the following constituents at the final
concentrations: 50 units/ml penicillin, 50 g/mi streptomycin, 0.1 mM non-essential
amino acids, 2mM L-glutamine, 100 M -mercaptoethanol, 4ng/mi human recombinant
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concentrations: 50 units/m penicillin, 50 g/m
streptomycin, 0,1 mM non-essential amno acids, 2 mM
wae2@hoesm ne, 100 M -nercaptoethanol, 4 ng/m PCIYEP2004/005033
reconbi nant bFGF (basic f] brobl ast growh factor). 15
Anot her suitable nediumi é 'BS cell body nmediunt, this

bFG%s?%b? t Pﬁﬁﬂh @é&@léuﬁﬂémen@mlmq ZWdﬂﬂP%l@romc acid.

m  suppl enented with
After lplediow dha blasécmﬁs ore fhledefe Aellst OrOMAN WAS MQs Pm?we when the

colong/%b%tlé{gléeé%ﬁ%ﬂorgrgﬁuél ;t5£/§8 g 'a)tSSro&Irﬁbﬂély 1- 20 weekrﬁ after plating)

oncentrati o peni ci |
the inper eglt mayzeells vere disseeien fr@@s@h@ﬁ Gl tWSaﬁWr%PaW%W growth
on ndekE-g|yt am ne and 100 M - nercapt oethanol. In the
resent ‘context the term"stable" is intended to
denote proliferation capacity in an undifferentiated

Est ﬁf,gﬂrﬁ i sthan 21 nonths when grown on
s e io(%)ﬁawl nacti vated enbryoni c feeder cells.

25
Estammnenisﬁmssenmﬂy pyre mfﬁtioghﬂfeuﬂd'ﬂﬁ%%edlstem cells
from%éﬁ?%%%%m aflf tQE‘te Ihﬁ:lléé’ pure preparation of

renti at e m ce 30 from spont anequsly

For umtwnyets vitheast lotaytzcmamﬁ&uwdm kel oyatasewdd b/mle Sidred)
lncuga:trg é%z(ﬁ%\/l % riddfih éYr\HHﬁQ G&h¥h$6r8 §REddr) waBdised to digest

t aneou ast ocyst S wer e t
the zdia, eacfﬁer whigh th%b’ééfpcy,ﬁé wa§ p@EﬂJyeqﬂM OHB@ EEjcell laygp|

med&rﬁ%ﬁ% E_\%J Wﬁfﬁ;’%&%ﬁ%%’cﬁ' ng@’ﬁ‘b’fn FASS: gg]errent and

the followi ng constituents at the final 35

Estaﬁﬁé‘lﬁﬁgﬁfé{dnﬁlﬁg 50 units/m penicillin, 50 g/m

1 mM non-essential am no acids, 2mMV
HustcL-cgemucaairstaenmydgr alkalipe phpspRatas®ol , 4ng/ M human

The% I%%g?é f&%ﬁb%?@%%fhl?@y %%?Mlggéﬁgé)pha%éefgﬁ

asl c | br ast grow act or | enent ed
immunotg®cheichl analysisr(ees belaw). RNA ﬁpteépn gngﬁTn@CRhfgotal cellular
RNAJET L1l B Rt Ry (@iagBhfiicprdg e id feiaRrs
recormpendxiionst Ehg cONA sypibrsis a\faseqarrpﬂdaaqt HENg AMNE Flfﬁfrﬁtfar@eq[ﬁ\l

Syntﬁ'@s?éK@‘ch %%RWEE%&%%H%& T8 %Qﬁhrrp?éiDNW A8dse

expanade new Est abl i s ment
(Inviteogemp| HistRciRamial| staining fier afifaling PbasphatasglWap gaiiied out using

comrﬁlegcgafi\g %&él%@le\%ltt (E‘:ﬂ;gﬁé)ffﬁo%\mé HeGarit {ﬁﬂdfe% kScontrh@Mations.

ntact” zone pe cida 10 For
bl astocysts with an intact zona pellucida, a brief

EstaBliSAgfit &Enple™ - S 9m®)

Preparation and culturing of hBS cell line

Mouse embryonic fibroblasts feeder cells were cultivated on tissue culture dishes in
EMFl-medium: DMEM (Dulbecco's Modified Eagle's Medium), supplemented with 10%
FCS (Fetal Calf Serum), 0,1 M -mercaptoehanol, 50 units/ml penicillin, 50 g/mi
streptomycin and 2 mM L-glutamine (GibcoBRL). The feeder cells were mitotically
inactivated with Mitomycin C (10 g/ml, 3 hrs). Human BS cell-colonies were expanded
by manual dissection onto inactivated mouse embryonic fibroblasts feeder cells.

Human BS cells were cultured on mitotically inactivated mouse embryonic fibroblasts
feeder cells in tissue culture dishes with hBS-cell medium: knockout Dulbecco’s

Modified Eagle's Medium, supplemented with 20% knockout Serum repfacement and
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i ncubation in rS2 (ICM2) nedium (Vitrolife,

Got henburg, Sweden) was used to digest the zona,
w@baoe099si ch t he bl astocyst was put directly oPCT/RR20EFH005033
cell layer in hBS nedi um%ppl emented with hyal uronic

acid (0.125 ng/m ). 15 Establishnent exanple 3
the fJSI'IoWIr% ERMueAls a?ttt}%lrr}bg&(:ftl% fifdl BhédHeranbes Boajas/enl paaicillin,

| s were harvested f PCR and hi st ol ogi cal
50 g/omsr{apﬁomcmhaépﬂ%ﬁt@@e%ssawl AR ARy Lot bral@amine, 100 M -
merc%Bﬁ‘Jelffén%l @Wﬂhﬂrﬁ’éﬂ’) recEMPinb ARG F %&s@ﬁ%r&? ladt wfﬁCfb&'br)

l'ul ar prepared using eas
Seve(ncg!ae(g Efipr prRsSere Fhﬁg@@i%\@erﬁd@f@ﬁmwlw %er@oate hBS cell
hodig€comendat i ons. The cDNA synthesis was carried out
using AW First Strand cDNA Synthesis Kit for RT-PCR
(Roche) and PCR using Platinum Tag DNA Pol ynmer ase

hBS (:élnc\!élér'i@g%}e cdﬂ'ﬁﬁ%&%@aéﬁéneﬁ il Be0. 4 eim @Ie’éé& éﬁ@ plated on
phat ase was carried out usi ng conmer ci a

non- g@%rﬁ'ﬁmaétek'ﬁ{ cyltgreydighest entaining §EPIRe! ﬁaﬁw&éﬁm éﬁm%kout
Dulbé@&@ﬂgaiﬂ@& 5218 %s l‘@éduﬁﬁtﬁm le?r'ﬂé'fgé’d wﬁ%@U%' @otkout Serum

Preparation and cul turing cell line Mu

repla@ﬁmeyband:thﬁfglioamga@qrﬁtlwé@@@i thed) negpeaive f'e%h@m%ﬁf@ér%% 50
umtsyrgﬁfegigc&lg@ |%%l gt# élﬁ‘ 0 EMT\}I hHﬁ-@bé’é’ﬁtla%% aCIdS 2 mM L-

, pl e ed
glutammﬁaq@%)OMeme(qa@tO@mm? fl hg@B&ﬁel b@dr_@szcludmg cystlc hBS cell

bodleér%rﬁ?e‘?jt&/%%ﬁ@é-daggeﬁﬂ&'.t5/ m penicillin, 50 g/m 30
reptonyci n and nv L- gl utam ne (G bcoBRL). The

feeder cells were mtotically inactivated with

EstaMlitRmeht gx%ng,éq; g/m, 3 hrs). Human BS cel |l -col onies

wer e expan by manual di ssection onto inactivat ed
Passagesef eob%ic fibroblasts feeder cells. Human BS

Befo?@ és%aﬁ@ te ﬁ%é E%Irseé}e %ﬂof@gFéth@ %Einlj; d NiR6A EVRSROrEIRI0saU

ast s feeder cells in tissue

InVG'@Qﬂ mmr@sc@pg ERX qmeﬁlvn}a@ct@|DXMréa®leglt¢<lr¢@me6@tCO'0mes are

S L
pas BRED o ML BI0RRELA, SoMREL P B RS e
be cHdT piERes (U 1005083 -0. @8“0}1 éhe érat @merf@e é@lf%qreﬂoa&ﬁtg@dathey have
grown'¥t 4- ZrWédR%%g\é:Sn }Jlerbﬁ m%?&%é@y‘f@ﬁ‘r%m@% uni ts/ m

penicillin tonmycin
non-essential am no acids, 2nM L-glutam ne, 100 M -

The @Eﬁi@gtaﬂﬂolam oné Pg%é” I&uﬂ@’@ofn%@ggé d¥Pitd Kftéa chéskefed

["ast gr owt ctor Seven s after passage
Patt&rh@Cwﬂ@9|t@§1€\/\%1&33bfa/ﬁg@n rioe et bor@@g@ne@vé shptuceds| 5

passl%g ?ach@%%afée(%fl th%eé)f&y %% eBU&d ik thd l@rnegé ted into a

arires 1 n mm pl eces. and
caplltam aad.i hiaceth on inawifeedesicelbauiwithrtee maximrim @m péﬂ .dav@ h@s46

R R e g
mmL&@s s@iblecasisroan adhrate thihefre feaﬂwQar@dh@n plae%msaryﬂcwmaécpr ¢ The
hBSrngéu%%tlé Xﬁar{geB%reg AMes %tv{'/@ék'. #e cABnies are passaged, medium is

changed twice that particular week. Normally a "half change" is made, which means
that only half the medium is aspirated and replaced with the equal amount of fresh,
tempered medium. If necessary the entire volume of medium can be changed.

Establishment example 6
Vitrification of hBS cells
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units/m penicillin, 50 g/m streptonycin, 0,1 nM
non-essential amno acids, 2 mM L- glutam ne and 100M

wo p@rogy3voet hanol . The hBS cel |l bodi es, i ncl udPCyEP2004/005033
cystic hBS cell bodies, f5§§msd over a 7-9-day period.
15 Est abli shment exanple Passage of hBS cells

cO(oﬁfé With tl? g 6%§%naﬁ%réh%ﬂe§ n%rShdS]B@gF REMAR L) lwféxaiﬁ At as

inverted m croscope (1
for p@%ﬂaﬁ@t ‘ﬂ%;ﬁ Qurvd hw@moggm@ sderde fidgred inte psuflicians ameenkefe

cryot{&%@% qg\%jscﬁlytﬁfng %%é reEQr%dgN a6 @ Cﬁ{/@ PE’SQMﬁPﬂ\Wgh

can In pie

assage
Treh@@.sq,-tQpO@ketyleIquy@lqmd @ PSS B:69 @hEhiedrs wih M
Reed in A
T R 2 O e e s R e n
for 1froipuiecnd 1o Befopd éﬁ@ondanlasgct draves areceed o plorathe frageni n
color‘ﬂﬁ SGRK fEbloRad ﬁﬁerbé%ﬁqgngfe%dtt@atsnﬁwslt%Qnﬁhbé&(ﬁely%déd in
e I nner honobgeneous structure is 25 passaged. Each
acrygmmrwtwtemlﬁéllt@r@hmyogeg removed with the knife,
aspirated into a capillary and placed on new feeder
cells (wth the nmaxi rum age of 4 days). 10-16 squares
Establishpentexampleni y in every new | VF-di sh. The dishes
See«%ﬁ df%%br&,byig:elgeﬁﬁbed@} (F_Ll\ﬁﬁ?i céfis the cells can adhere

he ne er and then aced in an i ncubator. The
The n@s ave naghyated with b mesiuse C@ntﬁ@mgd\ﬂmﬁwn Frbytipubation at

37°CRE 8 'HoﬁfsaWIe df%aé§ Q%e&altww&lét% We‘?ﬁ@i’@rﬁﬁ’s 5%’&61@%& ARl the

particul ar wee

Ce"S\MIﬁSbﬁd weith B S. (AR isgaplgcastwith ryrsimiedietaah the &@\Jﬁ r“éfﬁéd
mcu@eﬂ% rﬁ@'t%@iﬂ é’&l\tilgl it 8% deﬂlhh e medﬂfm ffr%i’fbus akEmegr ed

neces e entire vol unme of dluw10an

collegieddiynegttiugatiost @bnedshﬁahEMEkmﬁglum gnasounted it 2 Bitkesn
changﬁrhﬁ% 8(9‘3'3%\9@#@9 Qts 993%%&05@15? ?E%P@Qégﬁﬁl EMP medium.

onies Wt e appropriate undifferenti ated
The gelafim bl g yVFdishes irereplaced withd ralrcell suspensiontand Qlagesldean
iltered into a
mcu%r%?f %g&e'ﬁedédn@uwn%agpwcr yotyu%teﬂr%r'lév\%%'s [utions A and B
are prepared (A: 800 @ Cryo PBS with 1 M Trehal ose,
100 @ etylen glycole and 100 @ DMSO, B: 600 @ Cryo
PBS with 1 M5 Trehal ose, 200 @ etylen glycole and
200 @ DvsO and the colonies are placed in A for 1
mnute and in B for 25 seconds. C osed straws are used
to store the frozen colonies. After the col oni es have
been transferred to a straw, it is imrediately pl aced
in a cryotube with sterile filtered nitrogen. 10
Est abl i shnent exanple 7 Seedi ng of enbryoni c nouse
feeder (EMFi) cells
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The cells are inactivated with EMFi nedi um cont ai ni ng
Mtonycin C by incubation at 37C for 3 hours.

WO YB4dishes are coated with gelatin. The nmedi uPeT/BP2004/005033
aspirated and the cells hed with PBS. PBS is
replaced with trypsin to ach the cells. After 15

Claifnacubation, the trypsin activity is stopped with EMFi
medi um The cells are then collected by
1. Aguethad foutjansfernBIirellstiel alfesderrfreer\wturﬁe%uslﬁm thadgnethod
r%il‘rﬂ): Bur ker chanber. The cells are diluted to
comf i Slt n‘?ent ration of 170K cells/m EM nedi um
The gelatln in the IVF-dishes is replaced with 1 m
z efrandfersipe s 0BS aalis pdradeatler to feadet-rrriediuoe by Fichanical
g;i#r%g changed the day after the seeding. 20 WO
20 9394 PCT/ EP2004/ 005033 40 Claims 1. A nethod
for transfer hBS cells into a feeder-free culture
2. Tisysibthad of blainetitdicer comppising itmgstepef st ep of a.
transferring the hBS cells fromfeeder to feeder- free
ture chanical 5 trea The thod
11 S 70 fhe PRSIPOLRS A sicALe Gt ficer Soi e B
t heorkitamt O ¥ SLit4les GiReh sicRiing @hd!lSr omdeuitiee depparesubstrate.
free growth conditions in a suitable growth nedium
and/or on a suitable support substrate. 3. The nethod
3. The methar ef elaip 120r2 futtherrcopmmisinodhestepid step of 10 c.

passagi ng the bl astocyst derived stemcell |ine every
- tic
Pt L EIPUB eyo TRE BAg Sl i B e

t hendiecmaohanigal treatmentnt is perforned by dissociation
or dissection of the hBS in the feeder culture system

R T R
perfcbmmdﬂfy@&’s@drahen ar dre‘semmyn obtheliBS ioeh¢ faedpi ediese sypsterntby

ent the colony and suspended in a
meaQﬁo{n%\B\"gab LH{m 08’5 cell clusters. 20 6. The method
according to claim4 or 5 wherein the cell clusters

ar e sS0ocC chani cal. | 0 [ .
5. T, BeioP g Bkop A s Srerei fedtES Rle 5 RS e Herea f a colony
of hmcbia;n pieads @i cuis fromathe eantresofpthe tolong dnd sutpendedién & elitable
d terf Ihﬁve a size that is at |east 50% such as,
me gmbas el CWHEShpst about 25 40% at the npbst about
30% at the nost about 20% at the nobst about 10% or

6. Tr‘rflet mten%d according to claim 4 or 5, wherein the cell clusters are dissociated

mechanically one or more times.

7. The method according to claim 6, wherein the mechanical dissociation is performed
until the cell clusters have a size that is at least 50% such as, e.g., at the most about
40%, at the most about 30%, at the most about 20%, at the most about 10% or at the
most about 5% of that of the original colony.

8. The method of claim 7, wherein the size is determined as the diameter of the cluster

or colony, respectively.

9. The method according to any of claims 2-8, wherein step b) is performed on a
support substrate comprising a component, that inhibits differentiation and/or promotes



10

15

20

25

30

35

nost about 5% of that of the original colony. 8. The
met hod of claim7, wherein the size is determ ned as
wao b@4gdsoet er of the cluster or colony, respeRCT/ERI094/005033
30 9. The nethod accordi n?rAbto any of clainms 2-8,
wherein step b) is performed on a support substrate
GG PG afort A SdHesich iR the MastBEsEdelivddedtamldes, isath as,
suv ﬁor‘ﬁpr o o e oo o
e.g., gemn vRalycamithing Gbroneetin, ieearoand? - LAmineserglliagen fyge | and/or
an eﬂkﬂ%llg%)‘ﬁ{a"n%@éd &ﬁiwﬁﬁf QRS ES |eSg., MEfiyer®, lanthif or human Exira

atin yorn I ne, fibronectin, agarose,
Ce"‘%ﬁilwaiLXfwmnﬁﬁe@Fa @&QMgen type | and/or an extra
cellular matrix conponent, such as, e.g., Matrigel TM
| am nin or human Extra Cellular Matrjx from pl acent a
10. Theranihod caqpding e Clais ﬂo\dh%r@'@dh%i EXER 9%'“@%%”900%%'?6@ i$
Matri%EﬁMeXt ra cellular matrix conponent is Matrigel TM
The nmet hod according to any of clainms 2-10,
wherein step b) conprises the use of 10 a growth
11. T%%é’tﬂb&gg&gralﬁ ?&a@f&ﬁ&énﬁmstﬁ% wWHeRiRstep b) como?nses the use of

differentiati o ronotes suryvival
a groyyth mefdira cPRrieing fastors B@t inbinits diffepentigtige BRGQT BEEHRST ng
[ gromh mediumis a cell-free
suwnb&d&}dmrmf%rég %%geh%§(%ﬁﬁ hBS- nedi um k- Vi tr oHES
TM medi um or Vit roHES TM nmedi um 15 condi ti oned by
12. RHR¥ gua%CSP&H%StHrc?alr?ﬁ 1f ﬁ/ﬁgr%fn 8 Zc;lréNthlfﬁ”ednﬁan@é Reflfree medium,

according to an [ ai ns wher ei n_st ep

sucheasngid- SeRBY AN At v&r@HE&TWm@dIHB@rééW%EE %‘i‘i)ﬁ"ﬁt ic
cono‘i\l\kﬁéﬁﬁﬁ'ﬁﬂncﬁg ekfosufie RTd2ad, agqor ding to claim 13,

enzynme Is a col |l agenase, such as, e.g.,
col l agenase 1V. 15. A nethod according to any of

13. & {;n%'tfﬁgﬂ %Ecé%ing%%rng IR cRIreP3 9D, GRERIN 165 cﬁéo‘iﬁ&%e@tdhs‘éematlon

y mechani cal dissection.
of thenbBBmella by eraimajictieeadingntof ¢l ai s 3- 14, vvher e| n step
c) conprises dissociation of the hBS ceII by
subjecting the hBS cells to an EDTA solution. 17. A
14. Avrethed aseewsingi taglaim 13, whateirsthe\amayrae i @ gallagenase, such as,

qa. fyon of the EDTA solution is 30 at the nost
eg’%&o%ﬁ %l%% mV such as e.g., fromabout 0.1 to about 100

mM fromabout 0.2 to about 75 mM from about 0.3 to

15. %g’%mdg%c%n ftbggﬁg%?e%m% A4t @ @r@?\%te%é) %%ﬂﬁfﬂ ogsfr%%i'étion

bout 15 mM of ess
of the &BS, cellp byimeghamira digsestion.

16. A method according to any of claims 3-14, wherein step c) comprises dissociation
of the hBS cell by subjecting the hBS cells to an EDTA solution.

17. A method according to claim 16, wherein the concentration of the EDTA solution is
at the most about 100 mM such as e.g., from about 0.1 to about 100 mM, from about
0.2 to about 75 mM, from about 0.3 to about 50 mM, from about 0.4 to about 25 mM, or
about 20 mM or less, about 15 mM or less, about 10 mM or less, about 5 mM or less,
about 1 mM or less or about 0.5 mM or less.

18. A method according to any of the preceding claims, wherein the hBS cells
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about 1 mMor |ess or about 0.5 mMor less. 35 18. A
nmet hod according to any of the preceding clains,
wob@re99394 he hBS cel |l s WD 2004/ 099394 PCT/ EP20pdY/8BH08®5033

42 i) exhibit proliferati op capacity in an
undlfferentl ated st ate for %mre than 12 nonths when

i et OMBtdd SB@ fol inbrethBh bt

9%“@%@‘?“&%"5‘?&?&‘ g{qﬁﬁr yotype, i1l )OITHI ntain

pommthsawhetrbgrawwndgfeﬁdeffte@rgrowth saeditigns.al | types of
Ie ARG SBRLINGIG chidnilshirel Rittbidl, 11 Vo, V) exf bt

ast oW n ers OCT-4, al kaline
phiis pieéintais @otentialdo davom inde d@r@%w& JirdidyrsseA ggrm layers both

SSEA,,ﬁoa;I,'MYJ, @O TINA 1-81, and the protein core of
a keratin su ¥at e/ chondroitin sulfate pericellular

maivp iexhibib pbieastiyp pt e fekavdioh mesery PGThe alsipe IPbagphatase,
anEHebc%? ?Wa% %FIth%s‘@SQQﬁn@éEﬁ)&hTRAW g@rﬁ@ﬂl 1%35%& tHY

her di entiation markers, vi) retain it

pI Bratgintcerecyf admaﬁrbﬁuﬂf@tq/@oawdmmsulfﬁta/wer@ew{@rﬁnﬁ?ﬁvect ed

in e capabl e
of PRISPETERCRERTR,IEE dBibeopanatBbe) GoTMe e e

3 YBdo nplegxaibif r@%tk@a@%@ﬁ%%rldﬁfqﬁwwmmedfﬁm ty of

f uogh&&ansy%%gnwgh@ %rhfgttera AR \ﬁ\)o‘é@ﬁe?ﬁh ofted into

|ng I ac tissue. A neth to claim
m&n@umfﬁ@pmmwehw/@@l | s have the ability of

di f/?eafré'&ébéﬁlé nglt/\ﬂ%ﬁh&ér dio-like cells relating to

iac ti1ssue di spl ay the 20 expression of
cardlonyocyte mar kers, including at | east one of

19. A?' 5 échFoﬁquto%Q 3-1311 Utlekdin Pééé&%@& hBs! @nd h?&é’%rﬁbﬂity of

or at | east one of e card e speci
furthgédléfgrentlam ik qegdl@umnellsmbaﬂngto @ﬁrWHG:tIS$®~ IVHC or ANF.
21. A nethod according to claim19 or 20, wherein the

cardio-like cells are 25 cardi onyocyte-like cells
20. A msthast terdaimd Yo yherel the pagsadedtbSoeells mage dembilite of ng

diffefﬁi’ﬁlgm%elﬁto cHibGiRe élfs r%pa\ltlﬁg }@cérﬂ%[:%@sﬂf‘e Whidh i RAP e

elr requency agoni sts or ant'agoni sts
expregsiormeingandiomgeeyde m@ﬂtelﬁ% lmhludlrug afrigaﬂmea)f azapyosin heavyadhain

c-acB R PIah® BBP]| S aEig AR o of Ine BREIGRY BeD Sp BT Bencs.
inclugingr@p b Mk¥2imarMBES, BMClar ABR. s hi gher t han 25% of
the total anpbunt of the cells within the culture,
such as e.g. higher than 35% or higher than 40% or
21. Aimgitiend adeardingbigclaim 19 gridy whiaksin thexardialikaeellsefret he

" ' £ ' .
card@:ﬁilio%‘f@ fﬁs ggllfsﬁéﬂég%t%g?%@Qp&ggﬁ&é%qnfo%o%ﬂgcﬂg colonies,
which are able to increase or decrease their frequency when a or g agonists or
antagonists are administered to the culturing media.

22. A method according to any of claims 19-21, wherein the amount of cardio-like cells
which are derived from the pluripotent human BS cell line is higher than 25% of the
total amount of the cells within the culture, such as e.g. higher than 35%, or higher than
40%, or higher than 45%, or higher than 50%.

23. Use of the hBS cells obtained by a method defined in any of claims 1-22 in
medicine.
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WD 2004/ 099394 PCT/ EP2004/ 005033 43 24. Use of the

hBS cell s obtained by a nethod defined in any of
W@b@itie93d4 22 for the manufacture of a nedi caneCi/EP®N4/005033

transpl antati on of hBS cellg into a mammal for the

prevention or treatnent of di sease. 5 25. Use of the

24, lh%’ésoﬁﬂle {%Zso&%né'oﬂﬁne%@nﬂgygg Sircegﬁ&# l?m%r)('edg s ﬁfzz for the

manufestyse oF arnngdieantent fordeanapiantation ebhBS gelisdnigtaxgammal for the
hﬁ@r?éret? t Hsaegééé‘srdlngto claim?24 or 25, for the
pre\/% act%arﬁlég a4 gament for 10 transplantation of
human bl ast ocyst-derived stemcells into the

25. YOGAHLIHEE égllstog{%nr}eﬁ' Hfa\‘%@ﬂfo@%eﬂ ec?mr%' tlé“"daﬁ‘ﬁ% gieéggfgr the

prevention or a cardio-re
mangfacturg of adeesticingt fa tampreyentisinadriteamet®f cardi-tilaied he
disedisease is selected fromthe group consisting of late

nyocardi al infarction, chronic ischenic

car di onyopat hy, |d|opath|c di | at ed cardi onyopat hy,
26. Lglg&g&@&}{g EREdhPEY 8P3S %retﬁe Wfaac?ure%f 9:m déo%%rﬁerﬁiﬁrr y

etic,” pregnancy, a , Ssarcol dosi s
tranwi@thmmblaﬁo@st-éwedﬁqg eels/ipts the opysicerdium or the

cnrcﬁ&fow SRR £ éﬁ&pljeVerQ%ﬁfolr’ %ta{n‘?éht%'f a Q%Pcﬁ rélé\bh Ysase.

estrictive car tensi ve
27. Heeaaccomdlseaseny @‘cnnlr@s ﬂﬂfﬁb‘awdewm thefcmewe am:ﬁeleda@] iraen the
gro@e&kg%hﬁg fﬂf I'a{ e%@n?d%?dd%ﬂf@%@alb t%Z%r}iz?&:gélﬂf&l%aHIJ)m%opathy,
ldlorcamlp ditaiad gaddlicmiepathy, samhdw Lcagdigmyopathiedayricas, erg. toxic,
: g p |
el it 2Ry SEASUEH, ercdhosoh by i Peb ook BHAL R o
stag@ﬂwypﬁrérophic\z@giloray@aﬁwamth E\Adysivrction co hdart Jailuce, vegtictivar

' f , .
carcnBathy, et EGRChBhebl ABksE achleinMBechalifrarstion,
angivalpestogs, fdinfifiant emtocandiig, ABSIankl ||l sspeicip dorswsdoficangenital heart

I C t ab [
dlseggl%r Hgﬂﬁ&% %ﬁ{j: F‘X‘."Fﬁzgg‘ﬁ’ %aﬁ %fg& llrn]cﬁ'lcﬁg“%ﬁe&gﬂnulfzr\? astrllﬁ @nd ventricular
septatplﬁmis, tn’wellpgnrﬁalle’o:ancwberasimﬂiadtmgiittouscneaomata&tm offe valves
and pid Bl Qb 9\ A0SRl e additive selected 30
group consisting O pH adj usting agents,
stabili zers preservatives, osnotic pressure

20, 96 kAR 050 or e B Sh A o aShl b psal
unditfereptiater) rm@Socnaés or dlﬁereetlatgéﬂn8§ celledispemsegdfin @ phameaagputcaily

of therapeutically active substances, 35
aCC‘{E’r op‘%ﬁf agﬁ' ‘cally active substances, engraftnent

i nprovi ng agents, viability inproving agents,

20, GLLRELALATL L00, HOMAOULAR BBl LA AL !

30. Use according to claim 28 or 29 further comprising one or more additive selected

from the group consisting of pH adjusting agents, stabilizers, preservatives, osmotic
pressure adjusting agent, and physiologically acceptable salts.

31. Use according to any of claim 24-30 further comprising one or more agents
selected from the group consisting of therapeutically active substances,
prophylactically active substances, engraftment improving agents, viability improving
agents, differentiation improving agent and immunosuppressive agents.
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32. A nethod for treating a cardio-related disease in
a manmal conprising transplanting hBS cells obtained
whyooa/ovsvhod defined in any of clains 1-22 i ntBCEPIDG05033
like cells in an effectiveggnmunt to the mammal in
need thereof. 5 33. A kit conprising at |east two of
the foll owi ng conponents in separate conpartnents, an
gent that inproves the engraftpent and VI abi]jty of

32. AthStr@élfPrstre%Bgﬁ sapPeeiplipdidiReane i framal femAr 'ﬁ'”&ny of
trans‘bla@a'tnﬁ@ hBS%eils bBl@m'é@%y(‘a%étﬁo@ Bbﬁﬁdﬁﬁmaﬂy Y clalmgs 1-ZRtifto dardio-

defined in any of clains 1- re agents that
like qeﬂi)m;be&?qt%@mwnfatput%mfm 'm@%edc@rere%gnd one or nore
pharmaceutical and/or immunosuppressive agents. 34. A
kit according to claim 33, further conprising, a second

33. Aclgt porpRiing Aldeast e 61/ibs TollowiieamRANENisl SEBR IR/ al of
coméeﬂﬁnél’??hégfé eht trib'i’ ln%?:rove% ttgé @ng@ﬁa{eﬁg a6d tngbmiyajf mB33cells
fu | Si undi ssoci ated or
obtaigal Sy mateas I96o8 ) STV ICGHTIS - 220 1e S S Qitenia Dy the
metffé@'deﬁn&mnaédiﬁd? im& 102t beslotiebr rit@th@ﬂh‘n&f)vé3hlﬁénféﬁtlatlon
for the production of nD ocl onal anti bodi es., K 20

of hBﬁ7°elLﬁTé* e L T RGeS URRIsSYe AP Se d
|n any of clains 1-22 for in vitro toxicity testi ng
Use of the hBS cells obtained by a thoﬂTdefl ne
34. Ahlt assPréing & @lamBa-fzrihefr@Pmpﬁs'og@r%?corz@C%'l:We% %ﬁgjﬂ%rpves

engrB@hBRt A suival of wesiiseas: 39. Use of the hBS cells
obtai ned by a nethod defined in any of clainms 1-22 for

identification of potential drug substances. 30
35. A kit according to claim 33 or 34 further comprising undissociated or dissociated

differentiated hBS-cell colonies.

36. Use of the hBS cells obtained by a method defined in any of claims 1-18 for the

production of monoclonal antibodies.

37. Use of the hBS cells obtained by a method defined in any of claims 1-22 for in vitro
toxicity testing.

38. Use of the hBS cells obtained by a method defined in any of claims 1-22 for in vitro
screening of potential drug substances.

39. Use of the hBS cells obtained by a method defined in any of claims 1-22 for
identification of potential drug substances.



