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A nmethod for obtaining a xeno-free hBS cell |line Field
of the invention The present invention relates to a
woreaohodt2e® obtain a stable xeno-free hBS cel |l PCTIEP2006/009697
xeno-free hBS cell |ines objained according to said
met hod and use thereof. Background of the invention A
A niitRod forl dbtainigy & xehoifigechBSaéll e a uni que capacity to
renew itself and to give rise to specialized or
differentiated cells. Al though nost cells of the body,
FieRlUsfthe snveiion ceI s or skin cells, are commtted to
conduct a specific func a st
The pregsntinveatPnisiates tora ’P@&‘QF’%Q“@I“@%PE‘%"S"&%@% h85 qefldige.
xend-feRHBEdIIAREs 6Blained)dRBordiiab saRIfEGthod End LsdheRIOK.S
unique is their proliferative capacity, conbined with
their ability to becone specialized. For years,

BadkF6aid Bethe indemidpcused on finding ways to use stem
cells to replace cells and tissues that are | ost,

A stgamerideiasell birgdhaldas agmiquercapagity to reravaitealf anddo givesisedp

speelalliéﬁ‘brtméntféﬁecﬁééﬁg‘ AIEHo'uﬁh nﬁﬁpéé{lg Ik Eheacﬂﬂly Smtds%eﬁh @EMs
Enbryonic stemcells are derived fromt

or sbmezeilmreﬁpremltfqgrtpucpnm agpegifiefunction, amt%pelwg{ncommltted
untﬂ"ﬁ‘ ?Jc%ﬁ/%s E'@ﬁa%qg%véiopﬁn?d‘% QS‘edlﬁlzé’cﬁ BelPtyBS 8Rhat Malel8he stem

adult or anism e. hin the bone marrow, epiderms
cellenalqum elirn@llfemtwmqae@@tycWm@aeewmv@lrsamwomspme

spe?(@er A r€ TREPGHefs REveb Cdﬁ%df?\grvbéﬁ% ﬁ&@&bﬁ\eéeh@ to

referred to as blastocyst-deri'ved st
replae¢ p@lsmndsssueq thet are dest lameaged 9s dtseaesd Sedan, mqshresherch has

focn%reg%ﬁ' two't de%cdf Wl Geifsém s.t%mc &b sBmafiO SRR &l E@rﬂ:&‘éhlk 3tem

mted repertoire I n descendent
cells 9r:ﬂaeenvpe ifmaptbemlmmmted fertilized oheyte, igoblastocyst, whereas the
f ' e
sorf S LRy, b Bl SorhRaLS, A Blogfvdon
epideamnmiscgricoiptestise Plufipotenci testnitbvei showd dhat whesedstthé eaeryonic or

olagibsHBLAAR <hlm S8 Mblan R B0 86 LIS UCId 0 B colls or
BS aels) oén give vise tb albcellein me)rgamsm.gncjudid@ﬁtergwmobellis somatic
stetteli PR it e BERte B ocliiif: ifhuds 0, ey

far outstrips the nunber of organs avail able for

e AR T BB b Pl b oo
cellg undtnmettha&mutﬂbd gseddorsaisalled fce ik therdpiex Mank aliseasesanyl
dlsdd@%rg n%ﬂ:lﬁéo?rgg%mbgiaﬁ RF %Hgﬁa'r f\.ﬁﬁ&?ﬂ d§ e%gﬁt?o% 0638%{ s of }he body.
Today} dorated organs and tissues are often used to replace anhng or destroyed tissue.
Unfortunately, the number of people suffering from disorders suitable for treatment by
these methods by far outstrips the number of organs available for transplantation. The
availability of hBS cells and the intense research on developing efficient methods for
guiding these cells towards different cell fates, e.g. insulin-producing B-cells,
cardiomyocytes, and dopamine-producing neurons, holds growing promise for future
applications in cell-based treatment of degenerative diseases, such as diabetes,
myocardial infarction and Parkinson’s.

However, all currently available human blastocyst-derived stem cell (hBS) lines have at
some point during their derivation and/or maintenance been directly or indirectly
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applications in cell-based treatnent of degenerative

di seases, such as di abetes, nyocardial infarction and
we00Rloszen' s. However, all currently avail abl eP¢IIERR2006/009697

bl ast ocyst-derived stemceld (hBS) |ines have at sone

poi nt during their derivation and/or maintenance been
expdsedotdnimalmatadalr ©né bgrtenﬂnlsenbdquem ofalsingadeadicahtanfingted

otential onse uence o cont 1 nat S
rBLRIRS pests b enyiepeed ipiEod S A B MIAR LM g ar 2005
MoreoyerckerrexpiBure ||ﬁbrdéée%tth@ﬂsk aﬁ%]sfefrriﬁy rRPMRIman pathogens in

Xeno- exp ases .t ri sk of tr rri.n
any RS AR AlRt  In e rediftad bppaiis Srsakiatrd wit pHS xafus
expbedi IﬁBSdél&hﬁ@ai‘@ﬂQTrﬁléke@Qﬁéyél celle dnsuitable Yésr dllﬁlcal appllcatlons In
xeno xposed hBS cells in patie makes t se C
an SEBEH KL By EoqTBE ThoR Bl SaY 1 aLaB U Pae et TSRUEETEE ¢ o
matﬂu@d XRN® ef A1E3CO PP b RIEB celRDf BUMan @hgmnsr d‘e?MQtldiﬁ[ﬁithards M et
feeder-free matrices eeder

al, 2008, 2 Ahal 4014 GtHTer EichattsiN &t plodO0RPERRS B8l st
Hovfdver, 30854 sdl faZ hitded pBbsidik o a&ﬂ/e%ﬂdtdéhﬁndoﬂs@r&ftﬁ’é Hﬂ%ell

al , 2003I] of hBS cell |ines. However, has so fa
“"eﬁtﬁ a B¥ER ekﬁ‘)\éé‘?ﬂﬂféeec ystesy- |'06rd&ﬁEP %Qfﬁ'f‘laﬁ‘dd’HE‘I"? h8$ QQJF e

contpRetely Xehore8 etﬁréerhwﬁoﬁﬁ’u'miegthﬁl/é/ toEvdrEdiRe. TSt %'Brotb@ol for the
ordef to obtain and culture hBS cells conpletel

deriyatipsL afnew, hEheeldingg jupAemienaifies aeadiionsomyet g AsvebRed
|so|Eﬂ|dr§6f th@m%P&é?ﬁﬁéssf @M Q%Iéi%(chh@%érfbﬁn@é by FHORSR PG, a

't nes under xeno-free conditions nust be” devel oped.
progegyrethabinclydes the usgraé guipea P'M@(W@er §adlpa@§P6@ﬂ| [Hﬁ'ns

et ap%f)gjg tgﬁg{PQ%nhUH&H‘u??‘é}{/ E?Jc)édur% ‘B%eéitiﬁj@eﬁﬁ BAd |sbfé%ﬁ‘9

ul hea erum have earl | er report
ICM ¢llisigan élneraﬂore Q@gqrjormdtwmhhet axpasHiede aglmaycwmmt& §econd

andctﬁ1er ng%r 0 égqgg?ﬁwlturg%txﬂ%mﬂ cBhbin3Gor With ) I & %rl(eno-free

ornme exposure to ani mal
medivmi® necassarySenoe i isnet thébase mediumnhich eauskee xerg-

con%lﬁéi;o% ﬁMﬁBg%hﬂoﬁR/m g%tblo&vmgtsténﬁrnﬁéﬁeor%fepﬁn F}e&lacement

e nedium i s 'nec
whighasentainsl Namnusfarwhalmmtas weedﬂummtamsh #thBSrcelldaould he cultured
for gr‘P Hélé’d ﬁghﬁﬁhﬁ ' ﬁ%v%‘ﬁg %Bo“: %ﬁ)thg Psec‘ 8( I'Hm\an serum for
cene alns vari proteins we
hBSjeeil cldtdresare gery few ahBSntyehdimte cstlbrutdm altute statdiliyoice. dor less

thaﬁ 46 Sggse%e%g%ghérgs %‘gﬁrb%{ﬁ?eqqp f %%ﬁcmflt?eg%ﬁg‘rte%f Jlﬁers to

serum tures are-ver
malatanh bB$ gelisndianatndifferentiatedestate asing lhumastsablnn Islunglemented

medffy i, ey RS inEhERolGsE1q & cevBliBng W ims co
cultheSystent gsingihaman add syrehetict coatpodests aoeseek tadevelapegompletely

oA ST BROATR, G S5tk EBe e ahd aFEF MR Wi Eaptetey
known compositions and concentrations (defined culture media). However, the present
inventors have been able to develop a system for propagation of hBS cells based on
human fibroblasts and the serum-comprising culture medium as herein described. hBS
cell line SA121 (established according to the procedure of WO2003055992) has now
been successfully cultured for over 50 passages in this serum based medium.

Furthermore, the present inventors have developed a system for derivation and culture
of completely xeno-free human feeder cells. The existence of xeno-free human feeder

cells, such as human foreskin fibroblast feeder cells have been reported before,
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cul ture system usi ng human and synthetic conponents,

to seek to develop conpletely defined culture
w@oovdiosizens, i.e. feeder-free cultures and cul PCT/EP2006/009697

mediumwi th conpl etely knows conpositions and

concentrations (defined culture nedia). However, the
althpugrsthetfeedereint roasy ¢eses haeebearbiheohtactieitteanimabmsiesial ruch as

rs Pl RE3PEeL iR A < BnBT s BBt B oot um as

herei n descri bed hBS cell |ine SA121 (established

di f 30559 h
in R ddeblon BrsPalilily slcortRp Breaata gate FR eno-
freel dystens for detikaisr dndettintaharfcercultererad hBS delieuging seinicomponents

t h d I d t f t d
meetiiti EPaUIatay ot ireRIepts, iidh 79 Birtan psynTebely deded
comBmemsl Flieemethods hémdésrcﬁsedlwmpletfea/ea:eunﬁehtl #hy directoras

human foreskl n fi bromgit fe der cells

b
irePheRORUE 55T CAMPRERIGR WhHEDY GRHBELEN 1PTRIF (s gells can be

obté]ﬁé/cﬁtot&emnhé? RA RGN UMliinite@BbIIFBE fﬂﬁ@dé\iﬁlopnﬁm bf @éﬂ thé8pies
ring the actual establishment and cul tur

but P@@d%frmt}%ﬂ 3pplications [RUch A8 SLgfugidiReaYRY SR idgv‘??%%?’ite'& toigity
testﬁié@ CfRP AlaHlifagRIYE bRE®BAmM Srits 5ueR 3B laptilsddie @i dcBiResy St em
for derivation and mai ntenance culture of hBS cells
usi ng only conponents neeting the regul atory

DetaRéK! HESEItch oftHBlinéntlowTan or synthetical |y derived
conponent's. The net hods herein described conpletely

Thegpresenhinvgntiemiglates ©ca mgthod forbtaiping axspafiee hB§ %ﬂH."ﬁm the

meﬁgg@gmgﬁglﬁg weediehyorconpl etel y xeno-free hBS cells can
be obtained to be further used as an unlimted source

for the devel opment of cell therapies but also for

ot her apRhovfRgitee'SonaSpEiilciad from &lbldstoyst EPYRtaM tRfpHectoderm-
devel opnent, I'n toxicity testings, for manufacture of

medi cane?ﬁ@seéum@r gell mass by,axeso-fiRe Prasediiees. Det ai | ed
description of the invention The present invention
relates to a nethod for obtaining a xeno-free hBS cell

ling, theleast padlycempying thegraphectoderpstogibtain jsolatetbinnergsrel
t he zonamggg ééﬂglbgaa )ferngrﬂegédr?&ge@r&yst to obtain

t rophect oder nencl osed i nn mass by a xeno-free
procedure, ii) at least partly renoving the

t r Oil%heCt &Q@ﬁ%‘lﬁe%ﬁé}t |l Phdls§ %ﬁ 6’1?'? aéé‘rBPBf HiﬁHn feedet c%g% 1n%

a xeno- roce ure, i nner ¢
mass ceIXQnchreeaneduymr of human feeder cells in a
xeno-free nmedi um

iv) co-culturing of the inner cell mass cells with human feeder cells for a
time period of from about 5 days to about 50 days in a xeno-free

medium,

v) releasing the inner cell mass cells or cells derived thereof from

trophectoderm overgrowth, if any, by a xeno-free procedure,

vi) selectively, transferring the inner cell mass cells or cells derived thereof
to a fresh layer of human feeder cells in a xeno-free medium to obtain
xeno-free hBS cells,
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iv) co-culturing of the inner cell mass cells with
human feeder cells for a tine period of fromabout 5
wa@l2a0p3/04m2:bout 50 days in a xeno-free nmedi um RQT/EP2006/009697
rel easing the inner cell nmags cells or cells derived
thereof fromtrophectodermovergrowh, if any, by a
xenai) f r emromgatieg meexenoifbeeﬂtBSmeIIS\bglcp cultudngswigh human feeder
i nner cell nBes Lﬂ‘l}é t z)'t vedft h gof &o a
fresh | aydf by xR P’&S‘d‘& °& ‘?'%axﬁ"% ’%8 -f"re@ ne.
medi umto obtain xeno-free hBS cells,vii) pr opagati ng
xenp-f.ree S C CO- culturln Wi t.h nan
In SpEEFBadEnisning Rigsest vERiRaiPines & Mattod fr 8o a xeno-
frem&célrlm dsBfescatddd ébwea bdtlthesstamﬂb golfnemhbﬁ imetinddsmay be any
resent vention Rr OV t ho or _obt ai ni a ..
of i iaes menfgredasere end iehodafthe BuaNtaR0RY CaNP <EiatSh i-step

vii), %te’p’ itiy- ﬁlp IWI)I stepiiv)- stéifvuljffﬁtéw@ $1&y vih estapyi)-efeptviilporsétep i) (or
a nmethod of the invention may

i one :

sm‘?zlﬁ@pﬁ@@”‘éﬂ”@a\&eh"’ Istep vii), step iii)-step vii), step
iv)-step vii), step v)- step vii), step vi)-step vii)
or ste VII viii) as nmentioned belo

As Recti'aH dheterh xarr e S RISERR Lo MR PRes saBRs et dizatly or

nndlf&‘ﬂ?rm@téﬁé’lso?ﬂoﬁ-ﬁunﬂhraﬁﬁﬁél)brlglh SUtH dsaell$ tissiat and/at bady
non- human_ani mal origin, such as cells, tissues,

fluidgrnderyalinpsithereds and derivatives thereof. In or der
to maintain a xeno-free hBS cell |ine obtained
according to the invention, the nethod may further
In opdaie maintain & xepo-fiee; UB%eqild'ag&btwdtmowm%@va@n the

meth84 Im |fg,@hg}3eoﬁ$r,gygtswd ng with feeder human cells in a
xeno-fyree medi um and passaging the cells at a suitable

time intervals ranging fromabout 2 days to about 20

day n) Sl’ﬁ'gpﬁg%tlnﬁ 1tk xerlolfFEB t?é’.‘?l:!éll ithedRYcd-duftu \:&gh feader

The ¢ time interval 1 n step vill _
dependerﬂur@aﬂ cells Irtelxen@frgmedwm and passaymgé ¢elis& a suitable

above ' Sturﬁ‘é r@al§9§rfd ﬁorﬁ%B@&tZ &Hé/st’(gsbb Xenggrkuchtas eg.

may desi rab m.gn tain tal ne free
hBS ceI | from raéoutrﬂ @aﬁé@ebﬁutﬂﬁe‘j@)@ul ture system and
accordingly the nethod according to the present

invention may further conprise a step
The chosen time interval in step viii) is dependent on the cell growth.

Step viii) mentioned above is also a specific aspect of the invention.
It may be desirable to maintain the obtained xeno-free hBS cell line in a feeder free
culture system and accordingly the method according to the present invention may

further comprise a step

iX) transferring the xeno-free hBS cell line to a xeno-free and feeder free
culture system.

Step ix) may be performed in accordance with WO2004099394, which is hereby
incorporated by reference.

Step i)
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i x) transferring the xeno-free hBS cell line to a
xeno-free and feeder free culture system Step ix) may
whzoopesR2oy ned i n accordance with W2004099394, PAHERI006/6)9697

hereby incorporated by refegence. Step i) The zona
pellucida is a thick extracellular matrix, rich in
ThegRio;‘ﬂqnlll(Dctl?ﬁ i?.ha t&ld:kreatuﬁkdailllmgr tﬂgmxrramf Igu?npmwm duP@ONding the
empval of 't ona uci da er [
manFRG POTO e FarPoh et e dorapekEiadr # e sop Thaulr o
obtain tr@bﬁébtd)dermcaftldsed et 6sINMEsDY step iNTah bederfatnhél By using a)
i nant enz nes such

sol utiop, reconbi , €.0.,
an 3G0F SPGB SOOI SRR meb Uk 85, § e hiBliroRIOdse o pronase, or
c) aﬂh@é}%ﬁl&ﬁpro&tﬁjr@ rHeas6cddls ofl aegradatonadt ted zdriaepeiaEida can be
follcgf?elgr uci.da can be foll owed by visual inspection in a

RYS\iR R INSPECtioR Ry a HFT@REPPENe t er m

trophect oder m encl osed i nner cell mass" is intended
to mean the material obtained after subjecti nlg t he
As ysadiherein e tegy “repheckaderm-englagadinfer ¢el massaisjitendrd tganean

the hﬁatémuﬁmeaxéﬂer éﬁtsfécnag ! férthYéH @é@(@l step BNANETBIhitRe zona
est or a nmechani cal "procedure i's conterrpl at ed

pe"t‘ﬁ 'Stfﬁﬁ‘%’é@BWBitWﬁHrﬁc'd&Wﬁﬂxs'%ﬂéym%tM'g\e%ﬁ%éWhﬂ@cm

pro@&dufe sequences whi ch correspond to the human am no
aci d sequences for these enzynes, i.e. the reconbi nant
enzymes used herein have hunan am no aci d sequences

It |s%f1}eﬁipl?ac}9& M%@e&&ﬁﬂi@?ﬁt%&ﬁ%s u%ﬁb&&ﬁﬂ%a@? Bhino acid

als renove usi an acidic solution, the
seqb&la@tsddy@t coreespony tecthe oum@ntanbncamldi sequsnices fopthese :enzymes

i.e. %Eor@bﬁﬁ&cl%ﬁz %é&@%&%@%@%ﬂ%ﬁ&é&la§§$ue%c8 but are

rom about onds to about secon om a out
prodweddaeentakinanilyabout 90 seconds, from about 20 seconds
to about 60 seconds, from about 30 seconds to about 50
seconds. Inportantly, pH of the acidic solutionis
Whemn tHei zonampellycidais ramoved by dsing g3 acidissoltitiomdhg tiaatogyst is
subgetc éb% Léﬁé?aa& SBRtiGPRR aBgl':t' éJsfécgf’i‘dst io-,f%-oup’r!;]d’iec‘i:n&s, 3aLALE
rom about to apou , such as, e.g.,
e.gf fronm aﬂwm 0 ged®ntle tadlvnut 120 Secands Hrans aBol .15 Aegonxlsi to abbet 90

sec@ﬁ&sd?ro 0*21?2 ggond% B Godllt ?B%@é%ﬁiu eﬁ@rﬂ %b%‘mo égé ggetg about

Sen ven he "aci t fon 1s Acl
Somudson with pH 2.5 +/- 0.3 (Sigm).

Importantly, pH of the acidic solution is sufficiently low as to hydrolyse the carbohydrate
structure of the zona pellucida, i.e. pH of the acidic solution is from about 2 to about 3,
such as, e.g., from about 2.5 to about 2.8, such as 2.5. Any suitable acids can be used.
In a preferred embodiment of the present invention, the acidic solution is Acid Tyrodes
solution with pH 2.5 +/- 0.3 (Sigma).

If the zona pellucida is removed by using one or more recombinant enzymes, the
blastocyst is subjected to a solution of one or more recombinant enzymes. It is
contemplated that the one or more recombinant enzymes have amino acid sequences

which correspond to the human amino acid sequences for these enzymes.

Examples of suitable enzymes are e.g. recombinant pronase, recombinant
hyaluronidase and recombinant trypsin. Additional examples of suitable cell enzymatic
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If the zona pellucida is renoved by using one or nore

reconbi nant enzynes, the blastocyst is subjected to a
waoloanines of one or nore reconbi nant enzymes. RACT/ER2006/009697

contenpl ated that the one o nore reconbi nant enzynes

have am no aci d sequences which correspond to the
soldm?mam stap nparacré@bmmqamwceend-fnee amhpetentiatly tembiningeprpleelytic

of .suit nant

andSouBehsIoR R Enf R east ASe 8 rtasere Rt Ry SRpymatic
solutidds tHat ard reearabipbetsorxens-fret aidtentiaity tombining proteolytic,

ool RN A easo R intiPa9-5F b sl AcFyh St i BoPyAtie Sl

Tece.ﬁb|bg|g§)nol ytic enzynmes, such as e.g. Accutase(tmnm
(Chem con) and enzymatic solutions that are
recombi nant or xeno-free, potentially conbining

SuifabRiAkititions ahd gesHehyfimss a@ryivdal\hfsme f@ﬂéwmgt i es,

such Accumax( nnovative
Proéen 1 B1UGh 427 (188 PEA O T Aot B4p FBAY 2R ENVesasHFRAS from
about 2eSalidut 10inviRFrdni ab&\R 2ft6labeul @in dFrfroMRESut BY Mirtites
for a tine perlod of from about 2 to about 20 m nutes,
(optimalh as from about 2 to about 10 min, from about 2 to

HyaRR8Kitase: 'T0m0dIU/MI, 360 é‘hﬁébeﬁo&ofﬂdﬁ#‘h@&t@qetabﬂﬁt@m mmutes
Hyal ur oni dase: 70.00 gerl od of

Hurgg (reombinankisynsin: 2419- Qﬁ‘h‘étf@éa t'mer?&ﬁoqﬂ etemiakakO. 5 to about 30
mmhfe\gpy n: 5-10.000 U, for a tinme period of from about
.5 to about 30 minutes The zona pellucida can al so be
rennved by a mechani cal procedure, wherein for
The 25HadefiGcida Qénﬂ§|§o B@Pé%b\?e’dyb)}@ﬁ\@cw proc¥isEalvherein for
i nspection I n m croscope. step M After renoval of
instapge 2 glass 9@9'“% Pﬂ%ﬂ URges@ visyal iaspecipn frtbe M'@@ﬁ@ﬁest
i.e., trophectodernencl osed the inner cell mass, is
subjected to step ii) in order to at |east partly
stepdidove t he trophect oderm Alternatively, spontaneously
Aﬂé??%rﬁ@% oP{ %éﬁn?u&éa(}bhgﬁs?%%@ﬁé SQsﬁ%hﬁ& Cltel %r&pﬂe&k&é’rm-
ere i ppl ng st
enclased mmledemellmmsmglsaybjanted@ dtep iiy v Qrderdn at ls)asmaetlsonemove
) | i
the %gﬁe%@&wﬁbb\ﬁéﬂg \{%@é¥p&§anﬁus§ hﬁﬁt}hﬁ!‘é%‘%&c‘gg% rt}:an gﬁ subjected
dlreatiymstersm)i therehy, skippingtstephect oder m encl osed i nner cel |
nmass obtained in step i), is subjected to the acidic
solution for about 5
Step ii) can be performed by using a) an acidic solution, b) one or more recombinant

enzymes, or ¢) a mechanical procedure.

When step ii) is performed by using an acidic solution, the trophectoderm-enclosed
inner cell mass obtained in step i), is subjected to the acidic solution for about 5
seconds to about 180 seconds, such as, e.g., from about 10 seconds to about 120
seconds, from about 15 seconds to about 90 seconds, from about 20 seconds to about
60 seconds, from about 30 seconds to about 50 seconds.

Importantly, pH of the acidic solution is sufficiently low as to hydrolyse the
proteinaceous structure of the trophectoderm, i.e. pH of the acidic solution is from

about 2 to about 3, such as from about 2.5 to about 2.8, such as 2.5. Any suitable acids
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seconds to about 180 seconds, such as, e.g., from
about 10 seconds to about 120 seconds, from about 15
WG awoned223 o0 about 90 seconds, from about 20 seROHER2006009697
about 60 seconds, from abouy 30 seconds to about 50
seconds. Inportantly, pH of the acidic solutionis
cansh¢f dsedi Bd b:yefdr:w asbddﬂnémd:f (Heypresdrit mvpnmtrfe 'trreeamh cls%llution is
ructur e t.ro toder i.e. pHof the acidic
Ac@&' F%ﬁo Egoﬁfﬁg%é'%‘g%ut 3, such as from
about 2.5 to about 2.8, such as 2.5. Any suitable

aci d n . be us eferred enbodi nrent of th
1 R pBR g opTL A iast parly BiorayBh by o0 0 o S0l [REOTPRSb s
enzyMles | the frophédloddrm2eriziosed ifthed célSnaseis subf\ecthQo a solution of one

trophectodermis at | east 81 tq&é renoved usi ng one
or r@qrerfgqxgnt? %@BﬁBFY{B?ﬁ téﬁg hat the one or ore recombinant

enzwnes hes teRgmblRafténghRd Haomgran@mlho g88 %eq@en%é@b@fés%n&ﬁg to
sol utioon of one or pore reconbi nant enzynes.

the@HW@@rﬂ!ﬂ"&? a¢ld sRatenche fy HesgrenzyPes r econbi nant enzyrres
are reconbi nant enzymes having an ami no acid sequences
corresponding to the hunman am no aci d sequences for

Suitahlesenzymes RES recambingpl RIoteeWineaZyAnes, Sueibamherthrierine

prof¥a8é£LMLNiHing rEéSBIRaNt wggn afd Trﬁ:LETM S§|€ét' [Fesing %‘-"3 Select,
I ncl udi ng reconbi nant si n ‘and gqr LE(tm ~Sel ec

step 1) i6 SRR STy Subiestiq thetopneatodare-gnasisedmnpr cell mass
obtRREd Wéf@ﬁjl)%/aﬁ Uhdilﬁﬁéd r@gdgt( RRudd RS AR %EIEUG§Qect for

I nner cel mass obtained in step i) to an undil

from aheyt.G. St BDUE 49 CUNPR R A o0 o bouy0.549 dkaut Bapinutes,
frorh "aﬁmjtqg O atQJu%5tn‘ﬂn@\Q§’ UfFon%QbéUtr‘]% GBoyt S&#ﬁn\ugacsus@%\%g for 1.5

f rom about . out m nut es, rom a
mingtasulf usmmrmqnetsnarﬂ ﬁwnslatﬁtm ii)is tyolcaunomrfqzmﬁﬂ rbutsebjectmdhe

trop"?'éctfoeérnq- eﬁcl&«ﬁ’ihﬁérce! I'mdss (?'B%;/ﬁegﬁgj 5 tf@fr&rﬁ 4Pt 000U PR

typrcally pertornmne

abqut @Qﬁ@@ﬂddeemmmmwusm fardrontabqut ﬁwﬁsmmgmsaq) abolti3Q minutes.
step i) to fromabout 5.000 U to about 10.000 U of
reconbi nant trypsin for fromabout 0.5 mnutes to

Additional exsmpiesoft ssgabledall ehzyrmtiC@nbmprIISeis stép @uaneabtamiynant or

xen?ﬁ%??éﬂgét’iaﬁ clde?ﬂi’ﬂ + aﬁ!lj %Ila%'ég?lgﬁﬁp&i@h\%@n%mﬂ ase.g.
Acatitdsie (ﬁmlnycon) aod Bymatlmloastmt gre racorabingmt(ar xgno-free,

potérﬂyﬁ rﬂgﬂ'\ n@&go@glﬁﬁgﬁgh ege§ﬁ8l|gti' na?l ;m‘!l@t ﬁes such as e.g.

eco Phant y co I Al'Ng
Acqunax@b(ipndvativeGell Tﬁg@mologtes): and DNase activities,

such as e.g. Accunmax(tm (Innovative Cell

Technol ogi es). The trophectoderm can al so be at | east
TheptaopHegtadermo cenl alsy be atieakbpartytenmoved dg @ reechanioahpioesdune,

whi?lg é{agrﬂﬁﬁger@}e{r{\%% t))? gﬁgéglﬁs %Q&Hr'e@raiseascu?tﬁwg%glyﬂé. 8&ection of

the inner cell mass cells is easily performed visually by microscopy.

Step iii)

In step iii), the resulting material after step ii) is placed on a human feeder layer
typically by using a glass capillary under a microscope. Moreover, if necessary, the
human feeder layer may be contained in suitable culture dishes such as, e.g.,
PRIMARIA® plastic dishes. If necessary the culture surface of the dishes may be
coated with a suitable matrix material provided that this matrix material is xeno-free. A

material suitable for use in this context includes recombinant human gelatin
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the inner cell mass cells is easily perforned visually
by m croscopy. Step Ni) In step iii), the resulting
woreoenszabs after step ii) is placed on a human PEEHR2006/009697
| ayer typically by using a glass capillary under a
m croscope. Mreover, if necessary, the human feeder
| ayer nmay be contained in suitable culture dishes such
St e.g., PRIMARI A(r) plastic dishes. If necessary the
ePiYk ure surface of the dishes may be coated with a
In stap m)&kfltlse mtrrddmmrtdefgi talthepihosntidadhé imaér ¢d11i rﬁasmadellé #re co-

o3t & e perioa of (4B Sbp . Aiyeria BbodbouVs st s &8
abouv5 dbys ttatput 30 d@;fs tfrof apeUh® daycteaibdLt D dlaystdlﬂ?rom abofut 5
are cocu or

i nve he. |n cel | eII d
days'ts Bt B ey nOf o mrar e sl RgRdlara et Spbetient of the
preSait thvahtiore b innér Mnfdde WelldardaosculltQredl¥ona tide pdad® of 10 days

from about 5 days to about 20 days or from about 5
insieRY-t 0 about 15 days in order to expand the cell

popul ation. In one enbodi nent of the present

invention, the inner cell mass cells are co-cultured
Ong gf mgre mﬁ@ume?haaae%max be @8?@""?%’ duripg the,§o-cidlfivatigp ofhednner
ce||'ﬁ$é¥slb'§ll§h‘13§?&?ﬁ) B?Ehé?%lr@effcfrﬁhﬂ&@{ 209% io¥bou 0%, such as, e.g.,

co-cultivatio i nner Il nass ceIIsmseP
from @?Otﬁ@oe’h@r@qu%ofmra@aew 4304a 3poabBRte of femediumnineene
em@ocﬁinentfdf e &Q@éﬂt m%@r(‘h&r?th‘é%ﬁtm %i@ nferdﬁm @Wé?‘lé%s ﬁge/ﬁérfbrmed

about 60% of the nmedium I n one enbodi nent

duripg SR p-CHRSRDI06 et RS Sl M el Hap lw)rﬁyccﬂmg@g bt 50%
of tlﬁ’éahfeefuﬁf the lé'hb Q,g n{Jr’@ n&ﬁgﬁ%ﬁ § el hi2y Héfpetrﬁ?rnéd‘gtquiﬁ\'lérvals

mass ce gl ng about 50% of
of fippyakatt Zﬂﬁés tm@bcmt 114ndmes mal@h aaneegaafr@‘egbﬁw d¢rays to about 7
daygerformsd at tine intervals of fromabout 2 days to
about 14 days, such as, e.g., from about 4 days to
about 7 days. Since residual trophectodermal cells nay

Sin%‘é&%i&ﬁ?ﬁ@@g A ﬁgrﬁ r?él:BemE e 9&{&!{@& Jnetﬁgfégsplﬁi t%ts?nan
feedersgls when placing dine luyemetﬂrrrmscqeys resterhid) yeudl inspectioatby

mic o%gUlbj‘Et X e éﬁ@ﬁ\%d af r@%@ﬁntéﬁw@ﬁo%ﬁggbﬁ V&r&?%?r the

Inte
trophnntedeltmaISI mtmsfslm@wlth theqgrowthrof theciohér gell sxasdeells/ednner cell

ey T THE Rk hFBOREIc Lo ik PEIENS AL 1EREn b0
considerabieigrowdy havedeaepl reticdd oley @ doyplernd days byoinspeactiom the

microscope.

During the propagation of the inner cell mass cells performed in step iv), some of these
cells might begin their transformation into blastocyst-derived stem (BS) cells.
Accordingly, the cell population obtained in step iv) may comprise inner cell mass cells
as well as cells derived thereof, i.e. BS cells.

Steps v) and vi)

As mentioned in the above the inner cell mass cells and cells derived thereof may be
contaminated with residual trophectoderm. If that is the case, the trophectoderm tends
to surround the inner cell mass cells or cells derived thereof. The inner cell mass cells
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m croscope. During the propagation of the inner cell
mass cells perfornmed in step iv), sone of these cells
wore@h4daeggi n their transformation into PCT/EP2006/009697
bl ast ocyst-derived stem (BS cells. Accordingly, the
cell population obtained in step iv) may conprise
or celisderived|theraafsmndel releassd fmrhlsuelstrophdctndéanioveugrowth by using
t her,eof St en and .v As menti oned
=) 4 Mo cabBiseq g of Rlee ardhfeTedemBRint SrkutBear | s

derived thereof nmay be contam nated with residual

) d
A sl e AT BV R toiig oS AP iarids Sa.d PaBNT bEHrer el
maskedells o€l célliaderioéd thEhsdf aresledtiely cobast upoh visaal issPektion in a

i ved of e rel eased fromsuch .
micf SRR e b P Brarisisy oL Bomeh BEca s reay res
medliui®ae Qbtain %nobf}eé)lms eélisetep vi)econbi nant enzymes. A
sui t abl e mechani cal procedure is to use gl ass
capillaries as a cutting tool. Inner cell mass cells

Alte@ﬁatb‘/@ly' medm’ﬂér‘éeﬂi rﬁab@ E:@lf%for%é% &&tlved theredHmabe RIBase®HBm
ection in a mcroscope and transferred to a

tr°HhPE’§Her"é9\é‘lfor9@F"’"hdfr1%fl¥ Pri?eg °E%PF@°Tq{eﬁ°’%B'ﬁéntfer’E¥mes such

as, G%d' dH dr%&éﬁ&dhmpfdt@&ytﬁ%cﬁzsiﬁbé ﬁcﬁﬁir@ﬁeé’dr}ubmant trypsin
Alternatively, the inner cel mass cells or cells

andilyplfed Seirat !Sb?tePrHX/ 'fUGCQ"@tP'B%@érdP’F'P shyseddptreteasing r“i‘ﬁ inner

cell‘?\"(éﬂsg:reﬂ%hcellbfdeﬁﬁ% thEbéoPﬁn' d’t‘éb @nﬁ‘le%né?‘%éﬁ? nfa§§ @Qﬂ%' draelis
enz such

de”ﬁ%¥ qfﬁr%tyewawsut?qm Wﬂh ﬁ@mraé’@&ﬂh%pﬂ%h‘tmta*’?ﬁ!)‘s‘ﬁorp% of
rechUuHhﬁ(t%mSPSﬂ Rsth abbutd. § Rhirttes t'ofabbﬁﬁﬁ‘fﬁﬁ'irf‘u?éét Ift'l’frg)’rﬂ_@“"‘ Select

i's used for rel eaS|n€ the inner cell mass cells or
is uged fos releasingthedinnar sl mags selispreplls dafived thaseofdr ptep vhdhe

mn&ec!e'lﬁnééé cefid brSce<P|§ Hér\(\?é?d th@r%?ﬂ% )?&@aIISIYrRﬂuBQt'eH)Ovnh%‘{Pﬂflﬁgd
10. 000 U of

th from about 5. )
read)etpolnstﬁ mwentfatgwpsaf FFWbeE pelastdeiiam abgutf. hita abput $5 minutes.
about 30 mnutes. If TrypLE(tn) Select is used for
rel easing the inner cell mass cells or cells derived

Additfpnabexampiess efegvitale cethenzymadic seltipnsinstercy) ard of) agel | s
rec&ﬁ&h?ut r &(@ﬁé ﬁg& SBténtlafP &b rd?&tﬂglgﬁ@gnd’\wllggﬂfbly%c

undi rea t 0O- use concen atl1 o
enzgmescsuch@s &g. (ﬁﬁc'aﬂgéélt (Ghsmiconhand enzymatt solubens that are

rec@qplhﬁhtocﬁ%ngﬁgyo%? 7ify c%g'\t%rﬂp Sro?éadh}tlccon%g@r{d n)?lc and DNase

utions i n st arere
activiies-suck as eggoheanad | finoovdlive iGet) Teclnalediss)i ¢ and
col | agenol yti c enzynes, such as e.g. Accutase(tm
(Chem con) and enzymatic solutions that are
Afterdaginpireleaseddhe irmeo céll maspealle or icalls| deriveditiiendaf from

tropl?'nregltoﬁgh\}(,titj &y, ﬁ'\%l ihﬁ&%@ﬁ’ Irﬁ’afsb %ellsa&dce@laec‘rﬁled thereof are selected
upon visual inspection in a microscope and transferred to a fresh layer of human feeder

cells in a xeno-free medium to obtain xeno-free hBS cells (step vi).

Step vii)

In step vii) the xeno-free hBS cells are propagated by co-culturing with feeder human
cells to obtain a xeno-free hBS cell line. One or more passages can be performed
during the propagation of the xeno-free hBS cells in step vii), wherein hBS cells are
selectively passaged upon visual inspection in a microscope. These passages can be
performed by using glass capillaries as a cutting tool. Alternatively, the one or more
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activities, such as e.g. Accumax(tm (Ilnnovative Cell
Technol ogi es). After having released the inner cell
worems/oexrbi s or cells derived thereof from PCT/EP2006/009697
trophectoderm if any, the qgnner cell mass cells or
cells derived thereof are selected upon visual
pasisaggsein tsteprvii) narmberperfarmed(hy wing dnecorshiare resbnibinant &nagies,

Ul ot A TR | SEeRBEobnant by Fver SEyian) Eqigosnase.

step vii) the xeno-free hBS cell s are propagated by

CO- cul t i thf eder man_cell s to.obtain
i uige SOHES, fBedliep ViR Sl oYy, hindeasauttidhed seacy-to-
usefshtertratidn &€ TrypUE MhSelpctdpreresmh about @5 infrutecrubolt €8 miRies.
cells in step vii), wherein hBS cells are selectively
passaged upon visual inspection in a mcroscope. These

If uﬂﬁ@ Se’lﬁ&fblmvtrfl&up%témmf%dyﬁ&ally?peFfGrrﬁlédiE}Suﬁﬁ@frbﬂn%bb&lsﬁ 000

§tt 22'1 terntlvelﬁé"l
Ut%?%%é 999d&0 ’ﬁc%'f‘@Ba'\‘htWPS'Bé?f f BB??*@rﬁv’é‘d‘“EﬁF ‘8§Pﬂkj 30
minQfe®. or nore reconbi nant enzynes, such as, e.g.
TrypLE(tnm) Sel ect, reconbi nant trypsin, and/ or
reconbi nant col | agenase. |f using TrypLE(tn) Sel ect,
If uSih§ Recdinibindn® céilapbRade! xtepe«ry‘.e ltip%éufgeﬁ&m& bf?lrhsiH@ddHon 26b

ready-touse concentration Sel'ect for
Uimjl reganattivant collagerasf forfrem 9&’!9%1 mlrgyt °n%R°é‘§4 Pnyies- ng

AdditfsraNBidmaiés bf éURﬁbIE’ceﬁggiélrﬁ’dtlb)soluﬁoﬁé’lﬁ'sféﬂ %)9 a6 rrédb"rﬁﬂ?ﬁjant or

by using from about 5. U to about
xenpeftqﬁnﬂtmauy £9rpbising prrqieolw%aﬁda@ﬂage@lﬂlcmnmm@% Stléh ase.g.

AccRPRE™ FhnREoWtRa - enk?mé‘t?d Qﬁutfoﬁg 9’? bf?fré(:orﬁmnhﬂ%%ﬁ&free

step vuglst pi ca forne usi n
potwtmlly FeBbiRNOrREpteoly tit, |caﬂmea§utl¢ @nd Nﬂ?ﬁﬁ ities] su¢han @g.

Acac‘:’gﬁammn‘%t'vr@ @é‘ﬁ?éch gle‘sLOHaI exanpl es of suitable

enzymati c sol ution step (vii) are reconbi nant
or xeno-free potentially conbining proteolytic and

Tre R I R MIR s S T & B PSR

or xeno- free potentially conbining proteol ytic,
SteRqHJagenol ytic, and DNase activities, such as e.g.
(tm (Innovative Cell Technol ogies). The medi um
Propagationrof thecxenacfreg hBfateldineds ipeaccatdanewith theserapagation

L | Step viii) Propagation of the xeno-free hBS
desggl%oelfwfsn%eo V4 i'n accordance with the propagati on
described in step vii).

In one embodiment of the present invention, passage of cells in step viii) may be
performed by either mechanical dissection for example by using a glass capillary as
cutting tool. Alternatively, the passage of cells in step viii) may be performed by using
one or more recombinant enzymes, such as, e.g., TrypLE™ Select, recombinant
trypsin, and/or recombinant collagenase. Concentrations and incubation times for using
TrypLE™ Select, recombinant trypsin and recombinant collagenase, respectively, is as
described for step vii).

Additional examples of suitable cell enzymatic solutions in step (viii) are recombinant or
xeno-free, potentially combining proteolytic and collagenolytic enzymes, such as e.g.

Accutase™ (Chemicon) and enzymatic solutions that are recombinant or xeno-free,
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In one enbodi nent of the present invention, passage of
cells in step viii) may be perfornmed by either
woremhasmi2eal di ssection for exanpl e by using a RECEHER2006/009697
capillary as cutting tool. 44l ternatively, the passage
of cells in step viii) may be perforned by using one
potentialip cembie'mgrﬂnbtaalvﬁc, enltageaslytis wal DNaseactivities] syghlds é.9)
Sel eqt ,..rec j t trypsip, and/or reconbi nant
Acc&:gﬁxag@mggpvecgﬁﬁ‘gﬁqngwgﬁg and incubation tinmes for
using TrypLE(tm Select, reconbinant trypsin and
regonbinant col | agenase, respectively, is as described
step vii). Additional exanples of suitable cel
In aaapéymabhmoamm bpthe dr@se‘ﬁt ﬁger(nohi thg o@tamddam&fbélngﬁtis or
ree ten conbi ni ng pr ot eol c, an
vansiTea g atepbitescisgenites St wiathep staed sabicitige system
conpgeldiigi £ SUKabRN@n6 AR SRbp6rt ﬁ@trutsu@n%stélgt retofbinant human
reconbi nant . or xepo-free, ﬁotentla conbi ni

gelgfiny fRegmpinant hugan Brangetin; human pigc 's"é‘"é&?'l“{ﬂr?‘?"é@‘ and a

suitable xeAs-frée Gnedhéfi Wm:?h(rhé@ bé {Harawt dr\eRFferaht!from the xeno-free
Technol ogi e eci fic enmbodi nent_ of

meqiiE SOtk LRSI St thGIERS SRl SB . i Hib il or

upohrrﬁéiﬁﬁ‘eﬁéﬁ@ﬂoﬁ ﬁ’urﬁaﬁ‘fé‘é@eif EAR8 (stEF ORIBT Infor&d t6 HdintsiR system
In ste sal cul ture sgﬁ;en1conpr|3|ng a suitable

U”"Jf@rﬁ?ﬁ‘@?ﬁé’é@ﬂﬂb‘ﬁr"ﬂe RS celk ling, dhe xano-freegmedivmcantberrgnditioned
by HUMEed8ERdENS or it @Sr@ﬂ@bﬂ@&ém@h{@@ﬂntﬁ isDit&UNe fectdis, SUEABS e.g.,

pl acental extracellular matrix and a suitable
feCQ’@h'aa'ﬁtrlb':@':rr@d"l'ghﬁqmpa‘lﬁatl?&§ apd/of aetivatargofthe yY NT eathway.

fromthe xeno-free nedi um enpl oyed upon establ i shrment
of the hBS cell line (steps iii), iv), vi), vii)) or
Preppeationeefhumamteeders human feeder cells (step viii)).

The| ﬁhn‘?érm%ﬁd QclBl cﬂnrbnzrb‘f'?f‘eﬁg'ilﬁ,qﬁ %ﬂdgrﬁlz\éfehoﬂé né@@nder

BS cel I ne, e Xe ree ne. can e con |t|one
xen@;frqmmﬁltlp@‘e wmajbfeeéermell$ arecdﬂﬁlv%frgmmaémehwraw tigsug and

| siakhed b such as, e.g., reconbinant bFGF in
canfﬁég concei1 gtl ons and/or activators of the WNT

pat hway. Preparation of human feeders The hunman feeder
. . L) . oy )
Tl 605 A5 e AL ol oy S S B0,
emirgbiis, fatab ngenatak itvenitenertastult tissueh an@\iﬁ furthgs inslugasi tissue desived
.al .
frorf? 3kiA! AEHaRY ;&}bgﬁﬁyummgbéewg@pp@ge fhof E6fRel @aéé?ﬁa
falldpiaratube rglamdua stronaas rbreast di meamumam feedm @ells mayibe derived from

cellftWetsrbeerrtainri}fd thﬁe?‘ gltoiuB%UﬁsiQﬁ{gi of ﬂGman fibroblasts, fibrocytes, myocytes,
keratinocytes, endothelial cells and epithelial cells. Examples of specific cell types that
may be used for deriving human feeder cells include embryonic fibroblasts,
extraembryonic endodem cells, extraembryonic mesoderm cells, fetal fibroblasts
and/or fibrocytes, fetal muscle cells, fetal skin cells, fetal lung cells, fetal endothelial
cells, fetal epithelial cells, umbilical chord mesenchymal cells, placental fibroblasts
and/or fibrocytes, placental endothelial cells, post-natal human foreskin fibroblasts
and/or fibrocytes, post-natal muscle cells, post-natal skin cells, post-natal endothelial
cells, adult skin fibroblasts and/or fibrocytes, adult muscle cells, adult faliopian tube
endothelial cells, adult glandular endometrial cells, adult stromal endometrial cells,
adult breast cancer parenchymal cells, adult endothelial cells, adult epithelial cells or

adult keratinocytes.
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from skin, including foreskin, unbilical chord,
muscl e, lung, epithelium placenta, fallopian tube,
wQ@t@andw2ay stroma or breast. The human feeder BEI/ER200@E§09697
be derived fromcell typesqertaining to the group
consi sting of human fibroblasts, fibrocytes, nyocytes,
kerati nocytes, endothelial cells and epithelial cells.

FeadST PS5 (HER PRSSERVEIon VB Ithet pes Bl o enslcaly
modifiéd. Mahatamzaties of ﬁ@g&rceug h}éaﬁ@ €HeCERIqIsRiOh loSthe ability to grow
Qderm ce

.. fetal fibrqbplasts
thrai e ARGy NGB e ber oL Aigiogs QUL B earp feveral
met®eds for df)iﬁbdlhat'a%ﬂ @)né%lpbﬁ)aclﬁ /i taltrafSfderhing theadells Q\hthFe g. viruses,

f et al ilical chord nesench

ith mal
retrg yjryses %\ ol gﬁt the e’FW%ﬁﬂﬂ %fé?'QmSFﬂ?Pd?VW%V%’&HPé%se Pr°te'“

(TE CRER Rils iAo (Hembstl cefi€ | Hus whe® ATER T isddxdydRBuLIY &ppsdsket the
robl asts and/or fibrocytes, post-natal nuscle

Ce"é arq able fypaingain Sﬂ'°"§1’<"ﬁde’39é'l‘% @ﬁ%‘éﬁ‘! Avid replicaiiye senesgence.
cells, adult skin fibroblasts and/or fibrocytes, adult
nmuscle cells, adult fall o& an tube endot helial cell S,

In aglitipr the fapden cefls may dr@enetigally madiied having seeifsganes
|nte§F§ii€d1Etthé Qkn&Re. 'Fhes@‘a%és Pﬁ%? 28de ﬁ?ﬂ%ﬁ(er@ 81 RIRFLY BRfor

addl t endot hel'r al epithelial cells

synthesisc ptomaleculasrivopnds bﬁ@eaeflclaiéq ilh§ h§3§e@"$ rsuch@s growth
faciBFE SN ad PYCHEEP fodByrdrttidiEFovRR sty Lal | zed or
acgenet(qu:a F nodi ?b rrrTrDrt%a V?zatl on of feeder cells
nmeans t he ecqwsytl on of the ability to grow through
[
WhER bR eger Eallart BERIAHM TR RBITRR, ol YeRLATForh R pels
mayhefibjoplastsch is to transfornming the cells W|th e.dg.
viruses, retro viruses and/or by the expression of
tel onerase reverse transci ptase protein (TERT). TERT
In ong emtxdinment of therpsesent ivestjondhe human féetiERTelissare derived from
ressed the cells are able to nmaintain
neoﬁé%ﬁﬁ@rﬁéﬁ}‘ ROt fis sufficient to avoid replicative
senescence. In addition the feeder cells may be
' I j C ted
In %g&%?ﬁb%ﬁlgﬁgm&??ﬁgsgé%ﬁe @9%@%%(:{ h%F%‘jﬂSéd r@%@sg%r
ﬁbrbbiasis,q:refemblyf derivey rfrphelmrsamlﬁednataiﬁreskm fitwoklasten t o be
beneficial to the hBS cells, such as growth factors,
such as e.g. bFGF (basic fibroblast growth factor).
Hurve foreskimsarmglesi ean be bbtained drodecircuettised dab i B&ysc Slahgples may

be pRRURE SRS R OPE PR B8P, Pkt slei Mg s
(Inviteomea) caredihing 2XeGertamyeid (lhvitrogery o8kin akplantseine placebsinitissue
culture flasks, such as, e.g., 25cm? primaria tissue culture flasks (Becton Dickinson),
containing IMDM medium (Invitrogen), 1% penicillin-streptomyocin (Gibco Invitrogen
Corporation) and 10% of human serum (Tallheden et al, 2005). After approximately 10

days, a confluent monolayer is established. The cells were serially passaged using
TrypLE™ Select (Invitrogen). The inventors have found that a suitable time period
between each passage is from about 2 to about 20 days and normally at least 15
passages are suitable such as maximal 20 passages. After expansion they were tested
for a standard panel of human pathogens, including mycoplasma, HIV of type 1 and 2,
Hepatitis of type B and C, Cytomegalovirus, Herpes Simplex Virus type 1 and 2,
Epstein-Barr virus and Human Pailloma virus).
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In a specific enbodi nrent of the present invention, the
human feeder cells are fibroblasts, preferably derived
w0 eomodmenn neonatal foreskin fibroblasts. HuneT/EP2006/009697
foreskin sanples can be obti ned from circunci sed baby
boys. Sanples may be aseptically selected in a sterile
suitabl e medium such as in sterile | MDM nedi um
| pvitrogen) containing 2X Gentanycin (lnvitrogen).
xe"&kﬂﬁe@?&ﬂqﬁ'ﬂzs are placed in tissue culture flasks,
ThesmediumScantbefany bse ediirh BBitdbte for propagationt dfhanfahamres cell

mags §AP: OB SEEIOORHLR § DiTerc s MogiTHIsGlls MegimgDMEM)
supblR¥idntéDWith CB0POV/AhuMah saifh 489200 hgMinesditifant bFGF. In
Tal | heden 2005& Af ter._approxi mat el é] 10 da¥€

e
°“%e’EB‘?ﬁ“1"§%trﬂ‘ehﬂ%W§9'é‘F‘ QMREises BP Yoot Bumen gerug). frsangd

emB&dimaht the Ba§§ﬁ1§6i@nﬂ§drﬁkﬂls’éw9lngﬁﬁlrfbco'?ﬁ’élﬁﬁt bFGF. Itis
conil nvitrogen). The inventors have found that a suitable

qrRlateg thial @thss base MEgiNs GaRh-Redifer 3510 aBHIEY PRovids the
innéH imaAQ cdfy Ea@WltmﬂftﬂWdHay m@Fed‘e%?sslh a]lﬁuﬁiaf%ﬁﬁ‘g%smﬁg%mc

sui tabl e such as nmaxi nmal passages Af t er expansi on
ingrediepts fich agdrace glemsantpand %{saalp ingsedients suchag@mino acids, salts,

vntaPrﬁ‘rH1 QEEIS prdviddrs! CHaFKth:%@B&' |ﬁ§ﬂang Ehg?ér@fetct WRSortan@ dhe?

patitis of type B and C, Cytonegal ovirus, Herpes
me@PWpFéﬁWffﬁ%ts type 1 and 2, Epstein-Barr virus and
Human Pail | oma virus). Xeno-free medi um The nmedi um can
be any base nedi um suitable for propagation of human
The xenerfresamedinmsised én ary ofthe stegs iididve Vi) amd/ereviil) comprises a

oo HASGHS T b 8 PGP o B
basgm@diumis BulbeesemMiodified Epale’ siiediumd@MiM)c Uapyeverethez base
media ndJMIBR a%gﬁérll'lgi/n réd?]ltﬁﬂ‘?érg%ng W@gggﬂ@ﬂ'{edfuﬂ‘? 1o fFEd hiEum

conpri ses reco i nant
may funthenporaprisg human serior regambinaeidRGis Leglutabinaueregluthmax, non-

essfifd) SRSl BB dhahiCod G Rt BRgpfGA | S Dase
i norganic inggedifnts such as trace eIenEnts and
ients suc
TR N G st Bl e BEP R AT e TRl oy 200t
1%sigdraboat 830% Ivrvammansérym $uuh asedigy ironsaban d0%rvdeto abioet

sos S 15 A5 194 e Sl RS s s more

prefenablaR0% ivwhupaepégat. i on of human inner cell mass
cells. One suitable base nediumis Dul becco's Mdified
Eagl e' s Medi um (DVEM . However other base

The concentration of recombinant bFGF in the xeno-free medium is preferably from
about 2 ng/ml to about 100 ng/ml recombinant bFGF, such as, e.g., from about 5 ng/ml
to about 50 ng/ml recombinant bFGF, from about 5 ng/ml to about 25 ng/ml
recombinant bFGF, from about 5 ng/ml to about 15 ng/ml recombinant bFGF, such as,
e.g., 10 ng/ml recombinant bFGF.

The concentration of L-glutamine or Glutamax® in the xeno-free medium is preferably
from about 0.5 mM to about 20 mM, such as, e.g., from about 0.75 mM to about 10
mM, from about 1 mM to about 5§ mM, such as, e.g. 2 mM.
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media may work as well. In addition to a xeno-free

base nmedi um the xenofree nmedi um may further conprise
whenvand2ey um reconbi nant bFGF, L- gl ut am ne orPCT/EP2006/009697

gl utamax, non essential amqgo aci ds,

b- mer capt oet hanol , penicillin and/or streptonycin. The
Thecaomcemnitat@hiod noméséumﬁalmmleo aoids in the xerefree frrreeiﬁ;mmbrahrably

% v/ I %.Yy/ Vv _.hu
frorh 3pBiT G A A58 R SLeR A%, FrmRoito 58 i B
vahfrumrabrasano S8 mMmMto ébcmmaim?ﬁ, frﬂaﬁir/ébbhvo/ OE/mM ﬁmébcﬂﬁ%wnhm, from
ru e prefera % v/ v human serum
abo\"ﬁ@@&'ﬁgéﬂﬁ’%{?ﬁ%w' sl"@&@?ﬂﬁgh { ﬁGF in the xeno-free
mediumis preferably fromabout 2 ng/m to about 100
nt ] , e.q., fr b
The Khtent o058 he B herap btrab n e ah Tiskarsdih pralssenly from
aboEgili MtS aBBAE004M NsilcRlas! €6 0B Ebdut @fﬁﬁ tofab@aﬂ PIBQUIN, ffom

? to about 15 ng/m reconbi nant bFGF, such as,

abogt 50 pMitg abgytn 50né\&drﬁm Abeut 75AdEto ahest ¢ 2 BMnsucltasoR.gaf100
L-glutam ne or A utamax(r) in the xeno-free nmediumis
preferably fromabout 0.5 mMto about 20 mM such as,
e.g., fromabout 0.75 mMto about 10 mM from about 1

The0rtSnPalt ot Befibin T g B0 setmedil K brafL EoRARL S "
unitsAnlpe abaut 200 wnfts/omn saibloas, dg.Ofromidboat thonits/ml tUNbostuwb

;| .g.. fr bout 0 Mto 0. o
i, o el A e S8 BN a8 B o
75 aisiml, Such as\Ve.d rsonaratemit 0. 09 MM to about 0.2 mM such
as, e.g. 0.1 mM The concentration of
bet a- ner capt oet hanol in the xeno-free nediumis

ThePdariceritedlioy of speptamotin |riﬁeth-ﬂeéh€édiurﬂ%Cbr6Mab$Wﬁd§m %@out 5
pg/e. E."B’ from about 25 nM to_ about from about

o4heRf HA/BY S 2o HB‘&ﬁb°V‘51 W’%tm 1§%Bglﬁfﬂ/l rom
aboRt!SH 1§ t@agout 1@)@%%%4 fra_rh%bg ﬁH/ﬁﬁfo' %B’bupf’S Eglﬁr{tl,céé}ch a8,

in the xeno-free diumis erably froma
egufPpg/mi to about 200 unlts/m such as, e.g., from

about 10 units/m to about 150 units/m, from about 25

units/m to about 100 units/m, from about 25 units/m

Als¢ othabwrerio-frée onediashay be es&ch‘oaene er. ryore ibdividaaltstpsiof tHEh@esent
85 8 o 8K o e LS S0 L468 efree
salts,udtamirss, ae.egergyfsoorcedbuat aslglucoge)mnirtecals amdtaniib® acigé.m |
Suitfa'E)PerBrowth factors to be added to the medium could be e.g. GABA, pipecholic
acid, lithium chloride, and transforming growth factor beta (TGFB), and bFGF.
Furthermore, that medium may be chemically defined. Accordingly, the xeno-free hBS

cell line derived in the present invention may be sub-cultured or propagated in media
other than serum-comprising medium.

Preparation of human serum
Superior quality human serum (Tallheden et al, 2005) was repeatedly produced in our

laboratory. The blood was tested for a number of standard pathogens at the Hospital's
blood centre (Hepatitis B, C, HIV, HTLV and syphilis).

Accordingly, the human serum used in any of steps iii), iv), vi), vii) and viii) is prepared
by the following steps
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about 25 nmg/m to about 100 ng/m, from about 25 ng/m
to about 75 ng/m, such as, e.g., 50 ng/m . Also other

woaxznosinee nmedia may be used for one or nore iPC/EPWHOE009697

steps of the present inventjson, such as in the
propagation steps (vii) and (viii). Such nmedi um may
conprise salts, vitam' ns, an energy source (such as

gl u ose) 0,aci Suita rowt h

fac? ors ?@lg 3@&5@' nbllg L&i@gaqnac%agecib S, GABA,

pi ayﬂolfagzttaaﬁg the riolt-hbpal'm c‘daltemr ba@s forodimé pansd @rrfra'nm gbout 0.5
gro act or

etaS?T %lgﬂ bEGF. Furthernore,
that mediQH® Rurs Sughy 35 G iffoBYabat Oox Rpuryfojabout 2

the xenondurge hBS cell line derived in the present
i nvention r@g be sub-cul tured or%qpﬁropagat ed in nedia
ot Her t HAFH P%FH%WP%"%@O%%P atpyt EBP@ELi'feﬁfe'fthe most

human sesup¥spinrhé péricitct at leastHmBourser um (Tal | heden et
al , 2005) was repeatedly produced in our |aboratory.

Thebl ooRPtigAa!%: é%'?%ttP"fQﬁse%% GleBing qyelitysyeias.¢-g., absence of
pat hoge%rﬁéloﬁéhefdl"ﬁsl%écﬂb oﬁth@luagﬂéﬁﬁ% re (Hepatitis B,

C, H'V, HTLV and syphil Accordi ngly, the hunman
ser®m us%qparatmarﬁlye Wug\tfaﬁ@thaqlgttedurvgterl%h) vii) and

vi '1?) ' Ssté’ﬁlélﬁﬁfaﬁﬂgmééelﬁﬁnfoﬁldlﬁéﬂ'lﬂgteitoqpsa) col l'ecting

thy human bl ood i n not-heparin coated bags, b)
aglg)atl rRPAliRg serym frrp &t leastceda®rvags for a tine

perh)od oﬁeé‘zq,@ge?,%g%foqegsﬂours to about 5 hours, such

g., fromabout 0.5 hours to about 2 hours, C)
|ncubat| ng the not-heparin coated bags at a

0 hour

In #%@9%5 %Hyo@mgnt g; the ?eé@“? véhtfanef% rethbdTor Bﬁ{ﬁinﬂﬂ; Qlert-free

Ionally, ection ase

hBS‘cP@Utﬂem?"tﬂnlé%thp%wpfas e.g., absence of non-clotted

fibrin, opacity of the |iquid phase. e) separating the

serumfromt_he clotted material f) sterile filtrating

t hel)ser ulemslyingithe donanpeliueida @nd @j lepsia partjofdbe tropligatordesm

| east 1

spoot 11 o B dysl BFAE QR SRS WBFAciY Tyfbdes

met hod f Selutidst far atimg pgrmépbfrcbm@@out 10 sec to about 10 min,
preferably from about 30 seconds to about 60 seconds, at room

temperature to obtain isolated inner cell mass cells,

2) placing the inner cell mass cells on a layer of human foreskin fibroblast
feeder cells in a xeno-free medium comprising DMEM, human serum,
recombinant bFGF, L-glutamine or glutamax, non-essential amino acids,

B-mercaptoethanol, penicillin and streptomycin.

3) co-culturing of the inner cell mass cells with human foreskin fibroblast
feeder cells in a xeno-free medium for a time period of from about 5
days to about 15 days changing at least 50% of the xeno-free medium
every 3-5 days.

4) releasing the inner cell mass cells or cells derived thereof from
trophectoderm overgrowth, if any, by using TrypLE™ Select (Invitrogen)
as enzymatic treatment
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hBS cell |ine conprises the steps of: 1) renoving the
zona pellucida and at |east a part of the

wa ephertdderm from a bl astocyst by i ncubati onP@F/EP1086/009697
bl astocyst with Acid Tyrodegg Solution for a tine
period of from about 10 sec to about 10 m n,
pr efer ably from about 30 seconds to about 60 seconds,

omt erature.to at ed ,j nne | | SS
01912 0 ARG e o e b B BEE el i e Bieor
of hurrartoffmsaiésners ofi Huninl fereskih dibrbblase félebler defls i a xeno-free
xeno-free di.u ri human serum
r econbi n'ﬁﬁ&e‘é‘r-t@gb{:al_" H&?ﬁgrh@/E? 6¥"5g! ut anax,
non- essenti al am no aci ds b- mer capt oet hanol ,
pen cillin an ept or 0 uring.of the .
! Praiiod b Fererea A falls B spating Wit hunas foreskin
f eeder CtdrbiSladt fedtiex eeus—uﬁ re@nbEee WRdih taobtaiiita RoLfisé hBS
of from about 5 days to about 15 days changi ng at

| east 50%!dPt he xeno-free medi um every 3-5 days. 4)
-rel easing the inner cell mass cells or cells derlved
t hereof fromtrophectoderm overgrowh, if any

In spesifigempgimeptsaineupsant IveRiAn Rreyjdes a ageﬂaqsizfs)mta'emg a xeno-

fred KBS EEFIHeXs FedbBiSdd ARIVE, bit "tl@é‘ﬁﬁﬂlﬁb prB\t InRe hEedd M8y be any
mass cells or cells derived thereof to fresh [ayers of

of the,tgRs Mentianad-above,ishy parethedeltbe inventian may ﬁo'ﬁerﬂﬁ? ster@)-step
6), &EHB)’-Q@eb‘B? ohk kst BY sftépeﬁ H&6)C 8} &t8p 69lor Bfébpﬂ%trﬁé?ﬁloned

xeno-free hBS cells by co-culturing with
belgwsk eski n fi brobl ast feeder cells in a xeno- free nedlum
to obtain a xeno-free hBS cell line. In specific
enbodi nents, the present invention provides a nethod
Maintanapes efi the mgnarfree hBE cel lingashtaierd in stap Shmay & derfpwerd by a

frtﬁ%‘%‘f but the starting point in the nethod may be any
v tﬁ’e steps nentioned above, i.e. a nethod of the

i nvention may conprise step 2)-step 6), step 3)-step
6) st ep t 0
15 P e B APy B e
xeno f r eferesls@ fbeokilast ifmeobelbumeokehwfree Sreddim, mivanging at least
perfor mng‘JQ)éf fhe xeno-free medium every 3-5 days and passaging the cells at
a suitable time interval such as, e.g., every 3-8 days.

Removal of the zona pellucida in step 1) can be followed by visual inspection in a
microscope.

The details and particulars regarding the preferred concentrations of the individual
components in the xeno-free medium discussed above apply mutatis mutandis xeno-
free medium used in steps 2), 3), 5), 6) and 7).

In step 3), visual inspection may be performed at regular intervals in order to see
whether trophectoderm is interfering with the growth of the inner cell mass cells or cells
derived thereof.
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further step 7) propagating the xeno-free hBS cell
line by co-culturing with human foreskin fibroblast
wo ewdes222el | s in a xeno-free nmedi um changi ng BICT/ERA86/009697
50% of the xeno-free nedi unyevery 3-5 days and
passaging the cells at a suitable tinme interval such
In oA& enfbofimerf bEIHE plesentmyentioneievmrer @Il ifags 28Izaor cells derived

el | uci in step 1) can be followed by visual .
thelRRL B el TSI EALE SRRD) bYis A P caify s cutting too
upoRadduaFinsgechion ROARibrostopee preferred concentrations of

the individual conponents in the xeno-free nmedi um

di scussed above apply nmutatis nutandis xenofree medi um

Thelﬁé%ga?é"mgr@&§ séifable3br th'i_‘)pro@gaﬂé‘rﬁj of’the xkRo ﬁ'b@ BB8)cell line in step

vi sual inspection may performed at regul ar
7), dependy qn éhq eeligrawtn and %@@em@m&y ’f‘?’@fﬁﬁ géﬂﬁfﬂréﬁﬁ‘ﬁg glass
capligdherfering with the growth of the inner cell mass
cel'l s or cells derived thereof.In one enbodi nent of
the present invention, the inner cell mass cells or
Furﬁr%%§ ived thereof are selectively transferred in
step 5 y using a glass capi IIarg as cutting tool

In tf&ﬁpfbﬂheli aapgrtsiaf ﬂlﬁe@?ﬁ@ﬁ inventiomgescgbedbipdhe irelewpthiesigtails and
particfids %t:ﬁs%% éfn fn%n b&Sedy Qd?ﬁg %hélgé;ppﬂ%niuyb?/s mtﬁandls

Xeno- ree l'ine 1’n step ds on
cell growth and are performed by manual transfer using

Ano%é?sa%P@&Q)‘k Heﬁgc\!sen'f HvERfdn REREDHS: rh@thw. r‘;ogfafiﬂﬁ# A xeno-free

aspec resent I nvention descri

hBSbe¢Iblwe Gmpmmmihle§temd>fiparti cul ars di scussed under the
mai n aspects above shall apply nutatis mutandis.
Anot her aspect of the present invention relates to a
metihod fatreasbpaitiyirengoving thedrdpheetod@m frerhla blastegyst having no

conpri si atd%glécﬁ ob%m |§Dopat3t§ m'nsla(?etll st c!e“s W g‘?(\éhg-ﬂee

t he trophecto roma havi'ng no’ zo

pel | uci deroceduséyt ai n i sol ated i nner cell mass cel I s by
a xeno-free procedure, ii) placing the inner cell mass
cells on a layer of human feeder cells in a xeno-free
nmedi)um placing the inner cell mass cells on a layer of human feeder cells in a

xeno-free medium,

iii) co-culturing of the inner cell mass cells with human feeder cells for a
time period of from about 5 days to about 50 days in a xeno-free

medium,

iv) releasing the inner cell mass cells or cells derived thereof from

trophectoderm overgrowth, if any, by a xeno-free procedure,

v) selectively, transferring the inner cell mass cells or cells derived thereof
to a fresh layer of human feeder cells in a xeno-free medium to obtain
xeno-free hBS cells,

vi) propagating the xeno-free hBS cells by co-culturing with feeder human

cells in a xeno-free medium to obtain a xeno-free hBS cell line.



iii) co-culturing of the inner cell mass cells with

human feeder cells for a tine period of fromabout 5
wa@l2aopg/04x22:bout 50 days in a xeno-free nedi um PEI/EP2006/009697

rel easing the inner cell mags cells or cells derived

thereof fromtrophectodermovergrowh, if any, by a
Stilhaaothef aspecpoitbe present nyerdioh eelbies ¢d g mdthahfor ebtainirg a keno-

[ [ mass.cells.or cells derived thereof to a
freefr%%ﬁelflweporaran%rmjgﬁ SIS cells in a xeno-free

medi umto obtain xeno-free hBS cells, vi) pr opagati ng

t he, xeno-free. hBS cells by ¢ in t h f

huthn cdRrag Inner oal Toesh s LA peltl i e o sEeBem on
xeno- f r eglah&Softeianl feeder Seild in aaenbifiee megieal of t he
present invention relates to a nethod for obtaining a
xenofree hBS cell line, conprising the steps of: i)
plhar)i ng %mmuusﬁgebf themlr cell ﬂn&sﬁtells@ﬁmtr}tmwdrtfbydérlroleﬂs fof a
t he trop ect ode e o u eeder cells in
L eno- PGS P Ao Aot Sauf fo AL So AT A nerrage |
mass celmédivmt h human feeder cells for a tine period
of from about 5 days to about 50 days in a xeno-free
medium iii) releasing the inner cell mass cells or

celilijs defeleasigitheinfer clirhasst def® breeéue eFiVBdDHEeFedr RYhh,
if any, by a xeno-free procedure V) seIectlver

t r ansf ertFeRigCtoRmM AvRIBrova.|if 3ays kY éé‘PP%‘ frge praspfure,

derived thereof to a fresh |ayer of hunman feeder ceI l's
in a xeno-free nmedi umto obtain xeno-free hBS ce

v) Bk opaspiadtively trRnsiesting thedaner ogll maps §e'l§>Pf68U§:‘éﬁfW8¢ thegeof
W th feedey frdWWTBerofhlihah FecleX8818ih b KEnEREE HiBdILM to obtain

obtain a xeno-free hBS cell line. Yet another aspect
of the prenodine B/ eellsi on relates to a method for
obt ai ning a xenofree hBS cell line, conprising the

steps of: i) co-culturing of inner cell mass cells at
| eadt paRroP§aating therxenoHese hBS rellstkycrercrituiing with fagder human

feeder cgl dr.Lﬁn S%né‘fréé Hféd?f?ﬁ {ooc%tﬂﬁ aleRBRRMES RIFRYS tO
about 50 days iIn xeno-free I um

Yet another aspect of the present invention relates to a method for obtaining a xeno-

free hBS cell line, comprising the steps of:

i) co-culturing of inner cell mass cells at least partly free of the
trophectoderm with human feeder cells for a time period of from about 5
days to about 50 days in a xeno-free medium,

ii) releasing the inner cell mass cells or cells derived thereof from

trophectoderm overgrowth, if any, by a xeno-free procedure,

iii) selectively, transferring the inner cell mass cells or cells derived thereof
to a fresh layer of human feeder cells in a xeno-free medium to obtain
xeno-free hBS cells,

iv) propagating the xeno-free hBS cells by co-culturing with feeder human
cells in a xeno-free medium to obtain a xeno-free hBS cell line.
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ii) releasing the inner cell mass cells or cells

derived thereof fromtrophectodermovergrowh, if any,
whoz0xeeo-free procedure, iii) selectively, PCI/EP2006/009697

transferring the inner celligmass cells or cells

derived thereof to a fresh layer of human feeder cells

in a xeno- free medi um to obtain xeno-free hBS cells,

The et EREIY e TS obroREAIRN ABF FIATEnTce sHlure oL @ xeno-

freemiBE val kre |ﬁ&§®n6er&tly>@m¢e mefRdiGiottahihg shid&ehbfrep MBSQMI
I|ne 5] Btl on also relate

to a t|on d i nt.en
ymap perymybased mediypani bufnan teeder qalsas Frshuted hgrein
may Eﬁplﬂﬁidﬁét% rh@tan&b tedheiphepaaatich methed! Mere ddigilscapeat fréth the

man serum based nmedi um and human feeder cells as
desaggtanlt.ggsrﬁgpgp PNFeeRPI y mutatis mutandis to the
propagati on nmet hod. Mre det ails appear fromthe
description under step vii) and step viii).

Ch@ﬁ@?ﬁ@“@f’lof%i?’?‘bfﬁeQ:)FB"ﬁéﬁ’b”'fer ee hBS cell line The

The%r@§&mn\)eﬂﬁﬁmu'rtﬁgr rfelﬂiéﬂ%ra )Eéh'offFe%%ES)cé’rl I?h%%télﬁﬁb}h@ﬁﬁethod
I'i ne_ obt ai ned a net hod accordi ng

accpm’l@lt%'nvm §E%X¢q°efée%'3§§ el ing ha‘*’é‘mﬁébmﬁe‘:@é@n
mdPéc"tI? %Rﬂ)dée@rto R hbﬁﬁhrln%n %ﬁi?r?a? Rehtdrial, FRSariHy thBUATEE NSt BRYs in

material, meaning that all conponents inm all steps of
all steps ofthe Bethpsdhasdot b%%’he@@ﬁé‘é éuanym%mmﬁmammﬁunateﬂal either,
sucﬁ"é‘s”@g TRy fldtéal Qéﬁ\fé‘arfron%l?len%maﬁ rﬂamm@ﬁ)&ce&ﬁﬁgl afhe
erivéd froma non-human manmal . Accordin &
hurpamigaderceste pseda¢oording:tp the @tﬁsenhqurtyon Iﬁlév?) be@a@nnved without
any &%S%@Qﬁaﬁ@ﬁ&n H%Q? Qﬁi’i’ﬁa\f?r%t(%’ﬂaﬁ W lor. rddhic SRPEMIgedldlring

anl na teria anic nmateri a
eSt@kﬂléUméotraf’ﬁ’g"é@mmfP%@fﬁ’GﬁKefahfﬂefn’aB cehbnecie obhumae origin or is

Synﬁ%ﬂe JnfiSyRBRi 6! rlecerhﬂlﬁahtsmﬁgrle]u”an origin or is

hetlc sem -synthetic or reconbi nant material. A

xeno free hBS ceII | ine according to the present
; , I
A xgﬁBS’-ﬁIQ% ggﬁ é:@g'len?é > d d&??lﬁ?ld‘ th[agp%t@ﬁ{a |82%9189 rﬁ’&[uﬁtaﬂg%gﬁ-\‘er{eWal and

plurinaiérioy foroa suitable pexiot of fimeiand, agfcordingly it Isrstabie fqrracstiésalle

k
oG e, e GRS e e USRS URATOR R
proﬁferatum capadityin @mum@wsntla;ed: btatesfor morg thamSPaveeksrsudb as, e.g.,

o T 1003 AR i 15868, FRAE P20 GRASRES 1 weore
wheregnownamca)lader’r@ huonanHeeden ¢elist acenrdinghtoshe mvertionf Thes, AB8No-
free ﬁéé %l\ {h% AG5TY 189né Pvbifor! E¥RHREN nidiapr eti cal ly

A xeno-free hBS cell line obtained by the method according to the method of the
present invention can be used for the preparation of differentiated cells. Therefore the
invention also relates to such differentiated cells.

Furthermore, a xeno-free hBS cell or cell line according to the invention is capable of
undergoing freezing and thawing. In a specific embodiment, the xeno-free hBS cell line
obtained in the present invention can be frozen and thawed according a vitrification
method previously presented by Cellartis, WO2004098285, which is hereby
incorporated by reference.
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A xeno-free hBS cell Iine obtained by the nethod
according to the nethod of the present invention can
whzoased2sf or the preparation of differentiat edPCEEPD06/009697
Therefore the invention al 99 relates to such
differentiated cells. Furthernore, a xeno-free hBS
To inetelas® homegendity vé thechBS ciinuituest the celts/elsthined in the present

e B8 e AL R TR R AB Srobfie .win

herethyt incorpdrated hhrefgremseent i nvention can be frozen and
t hawed according a vitrification nethod previously
presented by Cellartis, WO2004098285, which is hereby

The xeprerfE KBS Belbinel obtRAeNB\Ethe Prédent maémuohaumleem' ér)erﬂf

the hBS cell cultures, the c IIs
realifitaaiis. THvisH e hos G BBt dos following RRSFaPISgRG Dataply
leal s, ee@qrmtae&th@fdn&f%%&%&bte}rﬁncsvwhw th@célﬁfggby .
|nc ora rer erence e xeno- ree ce i ne
DESBIRS BRI b dapaghiin 3n vpaNeresAedSIals tor pipss fhanciaeeks
WREH IgF IR Fitotldifly G‘r‘%‘chvdté&féebé‘ﬁcéﬂ@%rﬂ?or”m e of the
fol |l owi ng characteristic, notably at |east 4, 5 6, 7

sk exhikits mﬁealfedapiwnfameﬁ%mad@afqtm% 8Rdlofrhys, the cel |

hii) N hiblts StblEHremBEsHhalkarydtyp_Yuf @GItJréf ahdi}’oﬁm
undi fferentiated state for nore t 15 weeks

i S@intains ﬁPF@f'?'éﬁF’P‘{F'?m@& ‘i’%{?E‘CPSf@@H &rpeg of garm @M@ﬁsdwth in

'vit/ba%ihhblvbsad%r"‘i' eupl oi d chronosomal karyotype,
ii1) exhibits stable chronmposomal karyot

pe
umxmtgtsaﬁ Igast avoefdhe follpwing meglequiarmrarkers QR T-41 auﬁqﬁne
ggét!@dh‘é&slenﬁ'\@ c%%dhyaﬂatéfsatoaés sbkAtsf RSEAM, ﬂ@( gldoatr 51-81

invitro and in vivo, [or 'v) exhib t | east
e ther protein ease |06wkﬁ@tlﬁ§ul§%a4ca@ndmtuk éuléat@pﬁﬂw"ulat watrixne

?@éﬁé‘%ﬁ%@éﬂ%&@f the ?%%ﬁalea‘?%&&iﬁécﬁ% d O$SEA.

1-81 e proteln-core eratln
yUdpes Bothbibimoslecuiargnarken SShaliarother Idziﬁeref&@mmmarkers
g@fo i ngl ycan recogni zed by the nonocl onal anti body

and/ or vi) does not exhibit nolecul ar marker
S@EAtalnsdts riwripstendy fahd farmsiteratapnasinvivervihendnjgtted inte ilmmuno-

mﬁ&ﬁ}dﬁségﬁ,, Igﬁ#,grotency and forns teratonas in vivo
I'n

ecte 0 i nmuno conprom sed m ce, and/or
viii) IS)Capeble@balﬁE@nbatlrml fferentiating.

A xeno-free hBS cell line according to the invention displays at least one, such as, e.g.,
at least two, at least three, at least four, at least five, or at least six of the following
criteria; positive reactions for Oct-4, TRA-1-60, TRA-1-81, SSEA-3 and SSEA-4

and negative reaction for SSEA-1.

In the following, methods for characterising xeno-free hBS with respect to
differentiation stage, pluripotency and karyotype are described. These methods can be
used to investigate whether the hBS cells obtained according to the present invention
fulfil the above-mentioned criteria.

Immunohistochemistry
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A xeno-free hBS cell line according to the invention
di spl ays at | east one, such as, e.g., at |east two, at
wo z@3n4hy ee, at |east four, at |east five, OrPGI/EP®AGE09697
six of the follow ng criterqa; positive reactions for
Oct-4, TRA-1-60, TRA-1-81 , SSEA-3 and SSEA-4 and
A xeegfrée MBS rcelilitascatcolingIoiite ihvention rhdebé andlyssdiior, the

for haract risi th re
mrp ol P Birel BaGr O UGARB e 6B OF A P o TR -8
SSEA-a, §8EAL3 eISSEASISIA ofthr e Aniktethéiestdtecst differentiation.
i nvestigate whether the hBS cells obtai ned according
to the present invention fulfil the above-nentioned
Alkéy[nletpﬁbbﬁyatémnohl stochem stryA xeno-free hBS cell
ne accordlna to the invention be anal ysed for

A"‘?'WQ RERAIBIR epELisiomeear artty &reoftes) %Qﬁ'iﬂ’FF’@é kers ey
undﬁ@rérﬂbate@?ﬁBngcell-ERActMtﬁ Gan b&ebstirbd byArf-cbmmerstiikitavasble.

SSEA-4 in order to nonitor their state of
differentiation. Al kaline phosphatase Al kaline

PluRbieRatiASRroand tel onerase activity are often regarded
as mafkers for undifferentiated hBS cells. Activity

Thet:%{H”F_l%eWﬁ yerrifres hBR el inafetan kel terted by Jettinaathe olonies
différ:]r"ggﬁdég l@?&%ﬂedu@ly‘fﬁ tHeCeultR déHES B4 PRGN M Stely SRR Wekk € 6f culture

. [ i nes Can be tested by letting the col onies
withymedispeghiangesevaiy Bt a¢rysu She coleniesarecanatyseé byi shes f or

mnﬂ%ﬁ%ﬁicﬂ@ﬁ%‘tr}ﬁ u‘?’ofHeY‘Fo% ntN cidl o fhe"{hrte@ djfé‘i‘éﬁi'@bﬁﬂl@?&@s

ever Onl es are anal

Suntahmrtslhp@ea) m@arhesktett@twmd@rd%qtodeﬂm /e (ﬁ&pha @mogth‘ masale
actnhgfér k{e?e%gﬁerm 4 ﬂﬁﬁ Yﬂgg%)f@ hécleo?é'ét&a@ %%agﬁbg 'eh&’éﬁe‘?ﬁ

etatubulin toderm ASMA snoot
muscl e actin) for rresoderm and HNF3beta (hepatic

PIuF\?/B’szbﬁc‘}f@@%r ?erg%ng.,;y for endoderm Pluripotency in

e method to analyze if a hunman BS
One miethdditn@nalyze if awimeaadBH el linedrastemained plutipaiegt iafte xenagraft
e 44,5 oy BRG] Rl Sl GO 14 BB B poes o
tissueaefoundrmthshwnbrdshogbtreaasentaalllthnelargeem@eem ayers.

. ' | ST hCI ( train
SeyE BofifiRd B Gfod FEURAREIOF 1, ol sthat BEER: afy £ 21 0
lymphocydasatamnte disedrfort anatysis-of teratoB® foehationc Homiae BS cells can be

[ \Yi [ u .t he.kidn

su@g%ol% Lﬁq%edﬂrﬁ eltlgeg'??sgfsgbrr%b&%ﬁé? kﬁg@ g‘ap%'ﬁle. IhdtSEt.s &‘%&ﬂe?, S5
cells can be transplanted in the range of 10 000-100 000 cells. Tumors are usually
palpable after approximate 1 month. The mice are then sacrificed after 1-4 months and
tumors dissected and fixed for either paraffin-or freeze-sectioning. The tumor tissue is
subsequentiy analyzed by immunohistochemical methods. Specific markers for all

three germlayers can be used.

Genetic characterization: Karyotyping and Fluorescence In Situ Hybridization (FISH)
and telomerase activity

Chromosomes of the xeno-free hBS cell lines to be tested can be visualized using
trypsin-Giemsa or DAPI staining. For fluorescence in situ hybridization (FISH) analysis,
commercially available kits containing probes for chromosomes 12, 13, 17, 18, 20, 21
and the sex chromosomes (X and Y) can be used according to the manufacturer’'s
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cells can be transplanted in the range of 10 000-100
000 cells. Tunors are usually pal pable after
wapprioxizeate 1 nonth. The m ce are then sacri f PCEHP2006/009697
after 1-4 nonths and tunor$odi ssected and fixed for
either paraffin-or freeze-sectioning. The tunor tissue
instruction mamjmmw.@mbw @ﬁdéslcémfﬂittha’rﬁesanmﬁedilmad\ inverted
for $1 three gern ayers can

Spe F mar k
micH oA GOV BBV SRATGTSRe BHerS A0S BOWARR voL v na and
Stefr ¢etls esreietiastodyst-Gerived Isyam lcéiiszméy fmrthéﬂé%ﬂ)armd'lzed for their

acti 1% RRS/ER AAMSTESS, AL G (e 19 WIECE 9cd HEcales
Telérhyrrase POR EDISA kit (RGGHS). $ﬁ@k|ﬂh$’% thé& terhALLRXIGECETNEI8mEfase by

bridiz (FI'S anal ysi s,
amB iR {OILATEhe, ProGLEL By SR S L @aptian GO A sietatian of it with
an drizymbinkd& immlnosériert BSsdyELISRY. TISMAERSE BBty Fnaydb well be

can be used according to the manufacturer'sinstruction
meggured By R5CRvodi fications. Slides can further be

anal yzed in an inverted m croscope equi pped wth

appropriate filters and software. Stemcells, and
Gengtisohgragtarizalion @EERt em cel I's may further be

TheEdiftérdpfigtionZeslud 6 the BEN in A5 préként |r9fen¥|$}?cm)tﬂ§rmore be tested
tel omerase, which can be tested for with a kit

by @RCRear SF@C&#@G&@% Imthe fELqVQPQ 18i qho(tkdi?ﬁ@)bed'lw ﬂh'stcaﬂmone
Undlﬁé‘reht"gt@& Blatl.ilffé’%mléféa HBcheFI EBIBHEE Ay bRYdeRdBREH ffr‘oﬁzé gﬂlaure
r

roduct merase chain reaction
e p pol y (PCR 6 RNA

P'a"ééﬁ%@?ﬂ@ﬁums wholwcehn@ﬁ asf| mﬁeql inrfE& anehiterassio

r
maf ARG 6o bl rled I OER] Gfe okl MnTRH S0 MFig 1o MR e
manpfactures ﬁtmsmuctmsSRawse tiansqnetl@euslpgrfpwmemlrpg 28uitable kit
r
theleE AR ERE RatlioctEf ERS( el SRl R (Gerdringlo e,
mamgfacturers instnuctians) e Rotorglinef3906 m@or@eécﬂie@earch) and the QPCR is
| .

perfbnod iy oHiable cEifids, af Befiy il BE fupinEd} AR Eme i and

- if wassieid — duffem&haand statmsr eeveral SOUes GAberegmpared by calbelating
maf\)éfr{aﬂgélwd J@’?‘Urg érgjl\g&a?ggrﬂaﬁs%gs:%d %& éégéti&%%%. IZ'lgore
detaitedrpgatorcals imondéssribed inAVORO060947@G8.5 suitabl e kit

therefore, such as Bio-Rad i Script First Strand

Synthesis Kit (according to the manufacturer's
Testing forscpanshef humarepategengene 3000 (Corbett Research)

Thealﬂﬁlv dlagl cggn@ne tsQJ%EeB ﬂ'[ fﬂ??’néeg&rq ﬁFetsﬁHt'eE Weﬁtlé:no gg#ﬁ éso {}2-feeder

enes € gquan sanme run
cells, the serum, and the blastocyst may prior to use, as well as the xeno-free hBS cell

line once established, be tested for human pathogens, such as e.g. Mycoplasma,
Human Immunodeficiency Virus type 1 and 2, Hepatitis B and C, Cytomegalovirus,
Herpes Simplex Virus type 1 and 2, Epstein-Barr Virus, and Human Papilloma Virus.
The absence of human pathogens is of course very important for any clinical use of the
xeno-free hBS cell line and cells or other biological material derived from the cell line.

Sialic acid Neu5Gc testing
Xeno-free hBS cells derived in accordance with the herein presented invention may
further be tested for Sialic acid Neu5Gc which is a membrane bound sugar molecule. A
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- if possible - differentiation status of several
sanpl es can be conpared by cal cul ati ng mat hemat i cal
wo pdi7/0€225 or the individual sanples based on tBEI/EP2006/009697
genetic markers. (Mre det a3l ed protocols are
descri bed in WX2006094798.) Testing for a panel of
nedativearespibhihigctest cball beﬂséeniad;mi indicatipnrthattre dieetor inditdat
her ei.n Br%sent ed. i nve 38[51' such gs the feeder cells,
exppRWede PRANUIRR anjmal iy %rf 9EPCHEYri or to use, as

well as the xeno- free hBS cell |ine once established,

be, t est.ed f n t hogen S haseg
UsqAsoHEadEY el P ecireriiodhde oPsn®nty pe 1 and 2.
A xéhﬂlﬁée hBS cBll a:ﬁwla&ordﬂwg Rg pradent m%ntlbla fcﬁﬁ%eSsB@l‘d?Xhe
and

us t Epst e Barr Virus,
prep%(atm Bﬁgﬁ%}’??‘t?éed %H’é’ag hE"@° SUERARS: %a?’ﬂ%if&‘?é °?'§ Gl
threeQdermaayers féndi e HiffBfentisted @aus &kplwlﬁ@bhmseemtlctfwures for
xeno-free cell line and cells or ot her bi ol ogi cal

d'ﬁ?FSPteQ'ﬁ%medPé? GRlYPeS FHEMES. @eq | h?HaFPéyteSilkSI featuresi d

card¥emh té-ficd feBfliree RRulohake M&dtures! | s derived in
accordance with the herein presented invention may

further be tested for Sialic acid NeubGc which is a
Mﬁ(@%@%rﬁl@é&ﬂﬁ:@%&edﬂ?&)@ﬁ%&ﬁoﬁnegat ive result of

test could be seen’as an indication that no
A xanq-&e% hBp celliing acqording tasthe eressnhipremiorarayfHithen be used for

GMﬁ%rsau&bn *’@ﬁh%“cﬁﬁlw%mﬂ%?od%fcﬁ&ﬂ@rﬁs@@eub %ﬁd/b%lﬁ%ré?mated

[ine according to the iInvention A xeno-free

ce"§ éhqretpﬂ neadslition thr mgthod f?'t?@"prf@é’mﬂv?tmﬂeﬁﬁd%ﬁ”*a%h%@n may
be b@fdﬁmae runBE‘ﬁGQlP"d?ﬂV&FcG‘MP eénditidnt &8 swd@tcﬁﬁ#gsig dp\Sﬁide@éell

t hereof, such as, eni t or
ineg @nehdeEyatives MMertinst al Nits Med dB0%)at ed cel s di spl ayi ng
characteristic features for different differentiated
cell types, such as, e.g., hepatocyte-like features,
Medigaldisemyocyt e- 1 i ke features, neuron-like features. GW

A xé@ﬁ%ﬂ F(P@ ﬁﬁé‘&é&?%lﬁ’%fbctﬂg%l%tl&{ %FHﬁfHe‘Puﬂatéd’&%Fi&bti"véée

i ne accor resent 1 nvent
therfegf, icaa belysed yemedlgmecﬁm gxao@leca xw-frembﬂhs aell lana, nr C aI

oSS (bl e 8 A5t 8l
produgt fardbé prevestianeansy/orifesatrnentof pathalpgiee apdiof diseasesioadeed by
tissé’%@e%@fo% £ he@fﬁ%gég ta;’%@g'é't&g. h?S?&léllqlﬁe (%ﬁé@*tla\(ed
derNatNesl\t«hereQDO&)/.beI\Mddm theig@nufacture of a medicinal product for the

treatment and/or prevention of metabolic pathologies and/or diseases.

The hBS cells obtained by a method according to the invention may be used for the
manufacture of a medicament for transplantation of xeno-free hBS cells into a mammal
for the prevention or treatment of a disease. A specific aspect is the use of xeno-free
hBS cells in autologous transplantation, i.e. only human material from the specific
patient in question has been used in the preparation of the xeno-freee hBS cells or cell
line.

Many different kind of diseases can be envisaged, wherein xeno-free cells or cell lines
according to the invention can be suitable for use including liver diseases, cardio-

vascular diseases including myocardial infarction; degenenerative diseases such as,
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A xeno-free hBS cell line according to the invention,
or differentiated derivatives thereof, can be used in
wore7/oines For exanple a xeno-free hBS cell | imEI/EP2006/009697
differentiated derivatives dghereof, nmay be used for
t he manufacture of a nedicinal product for the
eg phemdégmraﬁrd/dma*swmtluamg Pafkinsdhisalist@ise and mizheimer’s
glses caused by tissue degeneration. Furthernore, a
dlS%?éﬁo IPPIES-hBS celi Iine, or differentiated derivatives
t hereof, may be used for the manufacture of a
C|nal roduct for the tr ment gnd/ revention
sudra meriameRt M RkEoBP R udiiereBledresedee B {RS KBS

dnffé‘r@hﬂlaie@ bér&i—iﬁ@éihlbs c@llé@éé&@bcﬁnﬁ %%%rrﬁﬁcédﬁcéll?%dcémaﬂb Infstium
be used for manuf act ure of .a nedi canent

SUCP raéﬁ‘rﬂ"éﬂﬁi?'éi 'i“Sﬂ'“H\‘ %Q% eIy 3y SMPEFE 8N€ A PO ?Pé%'ﬂ’{ﬁl

seldcéd frb1f thE §noapicbRdistg df beitddiiiihg ferits EtARRRAs, pfeservatives,
speci fic aspect is the use of xeno-free hBS cells in

03"3595'63(5‘1@?9‘&![%3‘11\‘%%9@98% and ghysiglogically ﬁF?eHﬁ%mﬁﬁalfﬁa?@ﬁ’/PéP"e or

morfer éﬂéhisrﬁléd?&ﬁrém ‘fh@?‘lbhﬁ anélﬁln@lb?ﬁ{e'r%éuhéﬁly%ﬁ\yé élﬁﬁfﬁdc@s
reparation of the xeno-freee s or cel

prophiasic rAFtive sekstannesignamritiren) irgeraviag agaptspeability i mproving
agePlt bitRASatiMRIRbIing S8 BhE nfihdsupBressiot bgbhaes

according to the invention can be suitable for use
including liver diseases, cardio vascul ar di seases

Reéﬁ%yﬁﬁb%dﬂﬁ@%@bé} thé,%f)ﬁr ction; degenenerative

( eases such as, e g., neurodegeneratlve di seases ]
Owingde daﬁlrrfgumtmouﬁd capafity do défecantiatal lrztnéulmﬁeser@tlaé@htsséue

°e"q¥#§ e% er e t |5at g xen% ? Wg%ﬁlﬁg%%g W ! %dr tgma{dast%d
spegifin dssuectype)BElie as Heriveiddydhe éana-ﬁeamﬂmdrme@utecbmrey could
prof& gﬁPérﬁérlrg%sé’fﬁﬂh‘r‘ enflliv8 Fnediibirdd Kﬁg#&géﬁﬂﬁé{@p t{‘gﬁlsfarlogﬁ}a

y CO e one or nore a Ive S
certalrebiglogigal naﬂmmwardmggoa mukipatenticardiag paegeniter, cell, treatment of

cardiE8 Rk e an AU R Dy ERRAIR L 1 W Baras
a hepadicrogeniter (@g presentsdl ie etge IVO2A0G0848Y 3) treatmeand nEhepatio celated

dlsé)Jseg 'ESF\ 88 %H%l's%ﬂleé or éaﬂ:etr Wﬁ{érlﬁ'aﬁﬁq?ﬁ%%%ns &W&V $ ﬁ&"ir.bl‘:&%é/nitor

ve substancés, engra ng agen
treatmabﬁ cbflrteyral dpeasasngudngasrmslnpld|sbreeosmhymxmnjurmﬂobemiugnjury,

o BB HEPIGS e S B RE RO T4 Koy

and capacity to differentiate into fully
g b S0 B rk RES, P50 388 Bk lepas
desaribed herein may be mesodermal, with the potential to give rise to other than
cardiac cell types also e.g. bone and cartilage, or endodermal with the potential to give
rise to also pancreatic cell types, such as beta cells.

In order to restore function in a heart which have suffered from cardiac infarction it
would be necessary to replace cardiac myocytes as well as new blood vessels. When
clinically compliant hBS cell lines are available, such as hBS cell lines derived
according to the method presented herein, it will be possible to use these cells for the
derivation of progenitor cells that later can be transplanted and evaluated for the
potential use in humans. Such progenitor cells could have the potential to in situ
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specific tissue type) cells as derived by the
xeno-free nmethod presented herein could prove
wexdoreseby useful in regenerative nedicine. AfRET/EP2006/009697
differentiating the cells alsong a certain biol ogical
path towards e.g. a nultipotent cardiac progenitor
differehtiate furthet mentheaell typedf dte dejedbrtediissaeseh @8 thdsite of a
on ed or e.g. after differentiating the cells
car‘ﬁﬁﬁﬁﬁﬂg ' hepatic progenitor (as presented in e.g.
W2006034873) treatnent of hepatic related di seases
ifferenti t| ng the

CelR g e GO B xpP U s FILing SR AdgHo e ishe fo tréating

dls&tiér%%%géclatéé Withafor Bxdrhple) ﬁécﬁ&iceéﬁ&pltétbc ba/rn@g@dc dyéfhht!’tibnal or
schemc injury, traumatic injury, Parkinson'

mothglgg%Hy "B@W)éq’qa(‘?"é’ﬁ ay '%Fersd%qﬁu%bﬁtrﬂfﬁé‘%%'éﬁd to,

iscHMlE hb s dlse 40 8a1didcaRfafc@bh, rh¥BRsticIRSdrivdisbdsk R carditis,
xeno-free hBS cell |ine obtained as descri bed herein

autpiyyne GRediagidisaage, valvylar herst erash: Fengenitpl Yo dispeders, o

car@hé ﬂ{ytﬁrﬁ @&o?d%rréj'aﬂg caRliac |h¥tﬂﬁ§erﬂ!ys13h&e%lﬁ§@ﬁl%téﬁ‘6élls being
carti’l age, or endodermal with the potential to give

able fosprolifgrase apd Bavieg apeteptialde F"ffﬁﬁb‘é*éte igtgcardiac ¢alitypes
(mcﬁ.ﬁilrlgscaréhﬂm% és, eRdbtRETAPEQIST dHAGEM R irfis@e IB@I@)tm%ﬁ‘{“ih"énafore

have suffered fromcardiac infarction it woul
be siitablefar Yeating theymaiostyceicardiac ¢iges é?’tséé,‘d&s%ﬂr bl&@?Vﬁ@Wg,
hiBitiA Rtiriy: cavll oY by NERE M YeslifRy f6m! dial
n |B|t|ng§rgtr’é§§avr§|ca ?@d s,u‘éj%ﬁéus ﬁ g cell ﬁ{ll ﬁeg&?jerl vnéy cardia
infageti®br di ng to the nethod presented herein, it will be
possible to use these cells for the derivation of

In s@@ﬁ.ﬁﬁgt é%{efcgsgét"% g&%g%ntlgéﬁq on? %hobf?eefwéﬂg %B' ﬁﬁed%geln and

usein
cangvengseEdi to tneaterdiac dxsutdekrdwetweacttémepdlyeamoahaltcardlac rhythm, such

aszgéet,gg Ipat'e [a'caatrﬁw hﬁgher into the cell type of the

éne ssu such as the site of a cardi ac
|nfarct|on Cells dlfferentlated froma xeno-free hBS

Thecteddtmlehtie préfsrably %@dﬁrmwbpadmmmbrfngra fhél%@bumlly effective dose
ers assocl ate ne
of e S8le5 1 ARRd e, St vier st B Mactiors i e St

theﬁi@emrcréﬂy eflQva ddse! ¥ anSifdurtl sGfaEiERtto geﬁéﬂawﬂ@ bermﬁclaaéredesnred
i schem ¢ heart di sease, card

°"“I°ﬁ|‘ @FE'f |"\6‘r'|°CL é??étﬁ%lldl Qe smipsterd b ae, °'€?R§%éﬁmm'§t'ia§°“s The

injegtidrotdHBESdrARIStErad inth SRS redidhs/afiths hERdepehdiRPsPthe type
congenltal heart di sqrders, cardiac rhythm di sorders,

of cariactigsye sePainTeaYirsd: %Bﬁ @9"""1%@&'8“ mawb@r%ﬁfprfa%as'e%m S,
catistbigasell ppidachiaftbt dpintigupthe chéstloaqtyaormir?mrbaéh Ay

dlfferentlate into cardi ac cel g}/ i ncl udi

SU'@Q‘P&'%\@&?? e&he efiRrive dpse.pf cells £ Ea%%’dmfﬁctﬁ{?s%qcé as
weigkY, b§e, phwwoblaamé@g an@aﬁcél ER |ﬁfaf'é! rslzbrafhatéléb@ea NRe

majority of cardiac disorders and di seases by
follovang paset f |schem|a The administration of the cells preferably comprises
treating the subject with an immunosuppressive regimen, preferably prior to such

administration, so as to inhibit such rejection.

Other use

A xeno-free hBS cell line obtained by a method according to the present invention, or
differentiated derivatives thereof, may also be used for medical research as they are
very suitable for use in in vitro models for studying human diseases, such as, e.g.,

human degenerative diseases.
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inhibiting or preventing cardi ac damage caused by
ischema resulting fromnyocardial infarction. In
W@ aorh4R2ex t her aspects cells differentiated frBCA/EP2006/009697
xeno-free cells as presenteg herein and can be used to
treat cardiac disorders characterized by abnormal
cardi ac rhythm such as, for exanple, cardiac
arrhythm a. The tr ref r.abl for
Potliia Hpaaftnsge Sebh PR FBR sl S B RERpE RN oBPinsdegieel e
popuwtlbss teriviebehdrefrorh ané fduhd es gbip ¢ted drugrdisicever layd layug

devgBofient Sibaedhed i ihe sihernaseutic Muay Bha Floxiniesfids o B
kinds ofd@einicats. Today, trye-sesidlbhd hlghltmbugiqﬁﬁ s@r@éhldg bfﬂdrug

dm ni stered..in one or . ni str.
can AR UG Re T BERSemIen aea S haprovids lamiatigh 5 cogpound
bindiRg affifiRy and @kmmmy rumt mge bhRo infdtMatién 6A fuhcBén. IFupstishal
urre adm ni

air re stration nay be perforne
SC’?&'{O elieg %‘E baﬁs éﬁfeﬁ?ﬁ)?%&a&%aﬂ!’ Hegs %’S@HF 9° EEPQF g"'ca'
rele‘\‘lbl%é sueh \dstbaciria®R lyeasté tHab g b piodEsed @f’@iaﬁly@n@%wkly at high
vessel . The effectlve dose of cells can be based

volymg. RHcsessinaToyads ef sgrreningdise MRrRl SRAGKS & greaatgraqhugal

reIe'VEﬁEé dlt fAksd Qlermoﬂertfogﬂ)ﬁéncﬁ!hé%c@é%n | ReseRS id i@ consuming.
| owi ns&fonset of ischem a. The adm nistration of the

SCfﬁ%’I"T‘%t%' asediony uemmrinsa&cwmﬂmﬁ@ﬂ@w@dscewmﬁ ewjst, fput

theScdIIRTEHE RRHHEPINSPPIY Br USEHLIMESS di RfI64s8vitalRlindtiond 8s %H‘E&hlt of
admnistration, so as to inhibit such rejection.

O he
in vieaecultusecanst transtormation: Jihe aceess te peag-free hB C&"%‘i“hb@ls cels

dlfféiﬁﬁﬁ’é'tgd Uﬂdér%n?ﬂ@eﬁﬁ%ﬁaﬁloﬁg‘ﬂrﬁ/‘lﬁé@Q ’neQ/ran@' Jnﬁcﬁ"e%bh@ﬁt?@o
derivatives tRhereof \y@%aso be used for medical

conduetdmman eel-hageq agsays Vigh sapapitye bebwithesb compriomisjng elipical
relVBf&d. s for studying human di seases, such as, e.g.
human degenerative di seases. Potential appli cations of
xeno-free hBS cells thensel ves and cell lines and cell

X . Cy N ; .
Xerohl RBS cof St e ol HloR /PR < eBfa by Bombifing o
capghity witle imnrpved clinis@Liignifjcaanel The abiity toi precisely madify thefgenome
. ' iR irchiesbsR! - | i
us'ﬁ#%@g%&?tﬂﬁéér eeni %% vgi%h %[%%ggé{%rgg?a;@ﬁ@gb@l {/‘ Q{r.%ln?, es
modifiedcelishirtaiveridusealidyrest dllaws pheraprdeationfaf thimtecbnology to the
f : it
i o e L
screadlinges upon cel | - based screens and usual ly uses
organi sns of poor clinical
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,
iii) in vitro screening of potential drug substances, or

iv) identification of potential drug substances.
Figure legends

Figure 1 shows a blastocyst prior to treatment with acid Tyrode’s solution to remove the

zona pellucida and parts of the trophectoderm in 40 times magnification.
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rel evance such as bacteria or yeasts that can be
produced cheaply and qui ckly at high vol une.

wEremees/e rounds of screening use nodel specPEBERK06/009697
greater clinical relevance,pybut these are nore costly
and the screening process is tinme consum ng. Screening
tool s based on human primary cells or imortalised

. cel] types, exi st ut these cells are limted in

Figd 8 oWrs bIgapaish 2t elinen withacergoe s PO bremeve e

zond peftsdidd avd parts ofithé Boshdctddetm a4 timas Afaghifibatiopn. The
access to xeno-free hBS cells and hBS cells
di fferenti ated under engi neered conditions provides a

Figiire\3 sHoWsHBSI6 IimeBN@1hiih R) passage dugdy M INTEtiIGEE ha§difiesion.
assays with high capacity, but w thout conprom sing
clinical relevance. Xeno-free hBS cells can be used in

FigliieGhsHoWsPé@ tine redttibLor tHeSuniffefshiibted HES fdiiGtRarkaRaiALPy.
with inproved clinical S|gn|f|cance The ability to
precisely nodify the genone using gene targeting in

Fight8s QﬁMssdetNQ réHctllé\h fd?% urdiffdrEntRidd RS eal I‘HErkTeF‘SSEAA and

geneti cal s into various cell

negafiygrgact %’éﬁ}ﬁ d'f&rﬁmaﬁe%h% selsmagen RSEAgY both | rmp@ssage 6 and

in 204fHs! hagridafign 0f novel therapeutically active
subst ances through primary and secondary screening.

Accordingly, in other aspects the invention relates to

Fighr@® éfﬁ)Ws &Jsutﬁt@ ‘?eé&ﬁ&wﬂ%} hﬁdlﬁ@%ﬁfld’f@&jhﬁg céll Hﬁmé?gTra 1-60 and

accord to the invention defined for 1) t
Tfap“r%ﬂlh?@th larpa§$agﬁﬁ1@raq B4 tirgg magrification.i i ) i n VI tro
toxicity screening, iii) in vitro screening of

potential drug substances, or iv) identification of

Figgretlesfiows! pasitivg reastionsaioc the. erdogermal mages dNA-lgia and the
ne %ﬁde‘?‘mgirﬁ tkBEYSth- tlmdhﬂ é&ss‘éﬁ@@taﬁspﬁn § d#\tan ous
yrode a an

ut|on to reno e zona pe
differgntiatiopffon 31e28 daysh icdtireesymagnificationmes
magni fication. Figure 2 shows a bl astocyst after
treatnment with acid Tyrode's solution to renove the
Figurerfoshoms| adgiitivaalz-merppalogisalaindtimenuhistqshe miaadicharadterization of

. o : : :
e AR 536 B3 TG el BRI 0 bal 16 081
shomisguerphdloghofBAGidsafter 12 paesages onderfx@notfiee conditions (scale bar =
{ I . e
100, T SRblS iuRGRoEcbn B el SR d i Fos
passagés mmgk@ct—@&ﬁAS&EAFrd(D) Tra1-60 (E), Tra1-81 (F), SSEA-3 (G), SSEA-4
(H). (Please not that the images in (C) and (E) are images of a double staining using
different secondary antibodies.) Scale bar = 50 um in (C), (E) and (G) and 100 um in
(F) and (H).

Figure 9 shows genetic characterization of the xeno-free hBS cell line SA611 in
passage 9. (A) shows that the chromosomes were diploid and normal. (B) and (C)
show fluorescence in situ hybridization of selected chromosomes from SA611 which
demonstrates that the cells were XY and diploid for normal chromosomes 12 and
17.(C) further shows the X chromosome in blue, the Y chromosome in goid,
chromosome 13 in red, chromosome 18 in aqua and chromosome 21 n green ( which

is nearly impossible to visualize in black and white).
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negative reaction for the differentiated hBS cell

mar ker SSEA-1 , both in passage 6 and in 20 tines
wore@nioiazeat i on. Figure 6 shows positive react i BOIEFEPNG/009697

undi fferentiated hBS cell ngrkers Tra 1-60 and Tra

1-81, both in passage 6 and in 20 tinmes magnification.
Figéredl@rshows confivmatios bf plukpaotersaytof thesxenorfree B SO e BAGH in vivo

. 3 d, 1 h
in BB dnd 1 A s B By B D Rl R aﬂa'v%aﬁ'ﬁmraag
fronal 'Sﬂ\Be 2 eﬁént at paw?.abezr uritder 28ndalftye conditions: (tA) mearoectoderm

at | ur,.e ol o
(ecliEm e abia (reRBae ) Seerefy, apirahom (Ergaaerm). i i
differentatéd SAGhB\‘ﬁeﬁHEéﬁaNsleG ®y FAMlndfludrdsce AR idtks after

pasgagiit 6L Buitobifh Basile ibrdiniertoein: HDAsNB AR Siiodt
muédie atti Bssoderid) Oandl (F) HNF@BWO)@W%Sltlmlgf(éﬁdbﬂéﬁﬁ)eBﬁﬁe

of undj fferentjated er 12 passages using
bargyep up VP, DsEER). $03le) ?ar WOaiimé (E), Tral-81 (F),

SSEA- 3 (G) SSEA-4 (H). (Please not that the images in

(O. and (E) are images of a doubl e staining using
Exampleg; ent secondary antibodies.) Scale bar = 50 urn in

Exdrﬁ)le 1(£bbﬁ]ﬁm@@n@élﬂtu’r@&e%ﬂréerh§§ ted (H). Figure 9

shows genetic characterizati on of the xeno-free hBS
Surplss Ihumapemigpa fram;clinigald Xie fertilizatipn {INGhkeatment wagdonated

aftef HIGPRILTRSeRINg a‘BPRJvQI ﬁdorﬁﬂﬂa 1B&4I @mlcs éo@mﬁ@g af §bte§B@W

fl uorescence in si di zati on of sel ected

Universibrd e sesated @mbsmswas_ CWI(W%"%F&?&S@@@? ntibtheraggrof Steays in
|
me&g trlaﬁltlﬁﬁélf? u$&d WN/FQP%U%E’[ ﬁ'gé gﬁ@ét Wl r%53;2—:'310{){2?5rdi'r% to

further s ronnso

Garvnehas:%% an@ areerging & WR09ABER99R a3 blastpeyst otquatityss orre
(ex%%grea b"f)é}v‘t’& A %f@%ﬁ%ﬂ%ﬁrg% gﬁht%r ﬂhcgécg‘@ll(l: Qelané Lhesive

tromonpmdyrm:wgn many Gelsiolie blastbeystwas traten Vpﬂhmqobxrmy sqjgition
(Mé{@lt}?&(}&ld‘nrﬁdp %?‘gsé k:@ﬁceﬁ?%ﬂoré fdd'nl (‘5— y Qﬁids?'ntdé ﬁ?) roof:ngl) and
tempetdtyreiis otsier tOeneatoum toremetingda anc parts ofthe pas?mgwrm (see
o8B 7Bl B5cEA IAATS) o SR EREHIRAGERC racr
xenefsee heinan fioresinl fireblapt feechersnrt xenocfefef sarem tcontagthgSAOMEM with
osr48, ARG 10 o BRHRGINAEPEOE IR i S, AR ruman
recérobineoteriGF,, 1C@em&lwncsp:rephomyoems‘rﬂbnﬁlhtamascﬂ) & naroolil B-
mer%gﬁrggg\gbﬁga.ndgfg}g lnéﬁ)esgg}ﬁgpaéiﬁg )5@& '(@%%'iAVYt?og%ﬁldo%oration).
(See figures 1 and 2.) The blastocyst was then incubated at 37°C in 5% CO, in air.
50% of the medium was changed every 2-3 day, and after 10 days the cells were
mechanically passaged to fresh hFF feeders. From passage 2 the hBS cells (cell line
SA611) have been passaged mechanically using a glass capillary as cut and transfer
tool. They have been passaged approximately once a week and were at the time of
priority filing (October, 2005) cultured for more than 11 passages. (See figure 3). In
total the xeno-free SA611 hBS cell line has been cultured for over 30 passages at PCT

entry (October, 2006).

Example 2 — Establishment of a human foreskin fibroblast feeder cell line (such
as cell line hFF003)
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bars 50 mm (A, B, D, E, F), scale bar 100 nm (C).

Exanpl es Exanple 1 - Obtaining and culture xeno-free
whBB70€2e3 Sur pl us human enbryo from clini cal PEI/EP100€009697

fertilization (1 VF) treatnmagt was donated after

i nformed consent and approval fromthe | ocal ethics
Huroamfareskiresanpl&oweteoaspptirally eoligcted in BhagileldAM ¢ bhvitnopen)o

confipg 2 el P L B pHR by A, S g
pladzaldasaude: 2§¢m2vpsimgnatissﬂ1eamumedlaa@ ([Bectéarmidemsom canmmng DM
003

me S aINiRgehf 14 B siteoRiadn BPBE REtRbed ol pient atp
10% chhurean seramd A&ecaﬁp{esxlmatdy iy adenfluent mbnolayer was

cst 5ot LR BBt SPLERoM £ A (VB8 e
expansioe gteyawere e stéddfior é5ta’310aﬁquiedlcf humarm:;r(njdgegﬂegyﬁpl??a,
HIV, it ire et e o R Poare Giorfedsindie. BRaes simipevius

typé Mm@l ZCEbbteiﬁiEBé?r vifls), Humh@dnotrwmsn C inactivated
xenof ree human foreskin fibrobl ast feeders in

xeno-free serumcontaining a DVEMw th osnolarity of
Exaaﬁplumj_ Ea&iersanmlp?epmﬁdnvmth 20% (v/v) human serum 4

i nant., bFGF, 19 .
Prig} 30 PN [he XSNPESR BiDak bropiash fepdaras s tssecculiisdwellg are
coat%r\gmb ?% ﬂé@ambmamduﬂ:%rng?a ddet) f@fﬁ rnmlrﬁmh@m hour at
(040 nvi oratl ur es
roomy lemperElTE U STTUERLMORRY 4 Lot ee BEF QYRR tassighipassade)
ceIIQPFowﬁiﬂ%llw t1106% Heifak Benas afd amlcmm&u‘eaon"ay&@ywe@tﬂen

ter 10 dasthe cells were nmechanically ass%dgedto

trealochwith MY EBde FEIgMR} 9 2 S MitsTyR-G s6ated fpadére were

plated I%%II&XB&WEDﬁﬁlﬂﬁomaméﬂﬁ AR89 2hi2Yin usméwura which
gl ass cagM as cut and tr fer tool. They have

Waﬁb%%ﬁ?d Ew(aaﬁaPWu%P'éWn@Hdﬁthé %MV)MW% %
pen‘ichﬁn LiréRtod oéiﬁ ' 1‘% Gidtaiiak, 08 n'(nglfl bﬁérca&@@tﬁéncﬂ aht Y b/c?ﬁ’on-

for nmore t passages. ur . I'n total
essehial ratRR WI@%(QT,h@lln!'tfﬁsﬂl @@moratpﬁb 'Qgtod e plagingthlastarysts

wutl‘f ﬁ’i’élr% c§I9m3§§ é%@ea%d%ll? @}nféattﬁéfeﬁ&mtoﬁ)hgs ceﬁso @ medium

- Est abl i shnent human foreskin
wag mﬁnssﬂ é@e DMEMdas atgve). |r1qwn§t§ert puRplerpented with @0% (v/v) human

sertdiF9® ﬁ%/ﬁg_ 5rpfe%§||ﬁbﬁ‘|aﬁmfes1 EicifinSRepoflyb¥in, 1%2

col | in steril nvi trogen) contai ni

Glu@mmﬁ;&mmwk ﬁrme@aﬂtﬁmﬁf@i 3@1% nneesssemttal BENNo agjigsr(Gibco
InvirS9EREbRoPRIoR). (Same medium as described in Example 1).

Example 4 — Preparation of serum based medium

Human serum was obtained from blood-samples from at least 15 healthy individuals
(Blodcentralen, Sahlgrenska University Hospital) by collecting the blood in non-heparin
coated plastic bags at approximately 8 °C over night whereby the serum could be
separated from the clotted material. The serum was further sterile filtered, pooled and
frozen in suitable portions. (The blood prior to use was at Blodcentralen, Sahlgrenska
University _Hospital tested for the standard battery of pathogens including Hepatitis B,
C, HIV, HTLV and syphilis.)

The medium was further prepared by adding 20% (v/v) of the thawed serum to a
DMEM (as above) together with the other ingredients as described in Example 1.
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pl aced inside 25cn2 primaria tissue culture flasks
(Becton Di cki nson) containing | MDM nmedi um

w(@ oovioaxaen), 1% penicillin-streptonyocin (G BCHEP2006/009697
I nvitrogen Corporation) anggl0% of human serum After
approxi mately 10 days, a confluent nonol ayer was
established. The cells were serially passaged usi ng

Exaf oo et e by SRk bR RER RBR IS

The( hrB& ogll lrSAG6 M| r\évefbeby frezén amdithawettirpsdvietal @a@éagby,peg Bn

pasiieP 25 a0l b R daseroRnROBDRaRRS fivobfons A and

B aiéxmpbred$So|uEﬁeAeSte]tnl_amérﬁarmpafEmjleae gchbEno%QDMS@tm Deyo-
en ree., n | ast S t t1 S e R
PBS, oo B e thetaa i Seeraoee 2% ElMians ol D aMS0 i
Crymm)lsuéoﬁcbw@ﬁée of HBS éellingiSAET™ aferd clitan rtheaéam@way as when
eratu nfl uent npnol a ers of xenof ﬁe hFF003

the(°1e'i ¥R Ct’b{°éf ar ﬁé§§a£§éﬁs"l§e?$ mgqu\EH“'Pﬂ 9 ermed bg

Inte'MB?alS Bﬂldﬁl‘ Sﬂ'@dé{% 'H@é]bélll ﬂléde@ a?é fn%ﬁbéft@%f ﬂFs't Ih 5W Al 6r5|$éhted
trea m t

(37 I\W)t%QWlﬂ"rﬁ f?fﬂ Taig et “P%b‘a%}séef(ﬁé‘r‘e Zélr%it%&‘tl?ﬁ 5 a7 ipghated for

30 § Bmtr@n tidnSferaa @Bain taeoregﬂg f|S“oILRi%h FariPin6iifatéd foPbetween
medi um _whi ch was based (as above) suppl enent ed

20 3pd 3P go'BJ%e(\(pﬁqme waﬁaho@éocm;] pl 1'5,Qe cell pieces were aspirated into a

straEPrephrel ifor-vittifiitibR B e stralWivEd tHeRBosed Yith d‘BBHd/ 1I'he straw
b- mer capt oet hanol and 1% nonessential am no acid

way fgrtherorlyngad: iptedigHIdmi#regsnat i on) . Prior to the pl aC| ng
bl ast ocysts with their inner cell mass cells and cells
derived therefromor hBS cells, the nediumwas changed

Sevesal dapntatersiawaisentainingfengen BAH6d4 avese Piawedeastdesciiedh

T RAeHp) SRR Bt SRR ST GEFTON Wi i
CrymRRBS.1 Sojutian Bapledietfitared 0. tMd' ralvalossrin maasmsmn@c and D
ancn?‘?:‘%j ﬁ\e@fanp%réeg"éhé 89 %‘3"/:%< We%lds%e)strgr Selfta 'n\Mgpé’os

escribed In epar at |
SA&Hr weretragevedisam mm deanltrgwmtanwaﬁwecﬁ:ttaw wasikeapgahroom

4 Y
PR3 5yd R o Aot 7S e B o)
Thecsitdvewas agt Qme lmtmcniugged reod-Usiagaani autmmedmamoés@ssprs and
| r
e B AROCEIY Ml M it i pherem
weregnaeubatesforf vmlmmrSQﬂtmoluteoﬁ Clandtikeltransferrasttoi0 1 salation D
rt | . ' .
an%ﬁc@%‘t n{’%l’ s nmf'?. @éﬁ? grs(teénrgﬁlgt:r@cgsg tH AEY célpplé'g'e% W& qﬁrckly
rinsed in the xeno-free serum based medium and then seeded in a culture dish on top
of xeno-free human fibroblast feeder cells in the serum based medium. The cells were
then cultured (incubated at 37 °C) and the number of established new colonies were
counted and passaged in order to verify the viability of the hBS cells after vitrification.

Example 6 — Characterization of a xeno-free hBS cell line

Immunohistochemical and histochemical analysis

The hBS cell colony cultures were fixed in 4% paraformaldehyde and subsequently
permabilized. After consecutive washing and blocking steps, the cells were incubated
with the primary antibody overnight at 4 °C. The primary antibodies used were specific
for Oct-4, TRA-1-60, TRA-1-81, SSEA-1, SSEA-3 and SSEA-4 (Santa Cruz
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Uni versity JHospital tested for the standard battery
of pathogens including Hepatitis B, C, H'V, HILV and
WG ypP4A28s ) The nmedi um was further prepared byPGUEP200g6/009697
20% (v/v) of the thawed sergymto a DMVEM (as above)
together with the other ingredients as described in
Buotlémmmbfgy SaEvaammfkeCE httpfl—‘/rm Ewhmidmmwmﬁ'sgyc' ﬂ CY:}-

I cation _of xeno-free cells e ce ine
°°“é'ﬂ8%dlseﬁ8%a% anlipodies nste yred %ﬁ&ﬁk@&!'% IE-‘&\%Y"%‘T‘* counterstained
wnrpBABag%%?smew veatopamaeneé B@ﬂmgad\iengAto a met hod

scri bed in

PttR R B Ol AT e BSIaiHE P SIS PhasatiassARPfy e fie8rmined

acclicu/rrgorb,mérﬂﬁ’adﬂh@& ﬁfbtéaoy@grﬁmwrﬁﬁlsﬁdkﬂamB 'Swelden] | e
filtered 0.3M Tre al ose, 20% Et hyl ene gl ycol, 10% DVSO

htpy W?&W&r'cﬁép ted col onies of hBS cell |ine SA61 1

In oMt"rQo fdehtify elld Forh S thE difiSrenh@dtmid)ers: § ﬁhﬂnﬁn@’ﬂﬁo&\émuéélr
regul ar passage using a stemcell cutti tool (Swened

anatyawswaweéfqﬁra@ 8A QP“'“B‘F ppeNa withffhe deliqyvin 'b€@?§ F(;ﬂreces

end%ﬂ@rrﬁd?%é‘l&qllﬁﬁsé tSa‘Hta Cth@QteBhnc% sah@d:rhE»?C) Sol ution
mn and then transferre 'Sol ution B

hﬁpa(h’ﬂ”Wﬁ@UﬁBﬁt"@dJ“P%‘rCOB@ was 1§gdt Méﬁpqq"aﬁ'sﬁe@? wete dgjested by ASMA
(coﬁaﬂbSﬁ@ aﬂa%uﬁa‘ect%%#ﬂﬁél%eusEiNé’é"IéJeht"ﬂéthg dﬁ@bbmf-mbﬁw?ggm%o

_ he vol ume was about he cel
Aldfithaces were aspirated into a straw prepared for

Alk%ln% ciihfo Tﬂ?a‘téé@(A@W réé& orf et d@?e%téd\ga'}?d:é eérﬁﬁ'le Iéc! Rit@nd

straw was urther nto
following theenanactuiesd poriger! (Sigmp- Ai@fr contai ning frozen

Posti s IR AP o i Sl AP ol e
Oct+#, dival ‘F -66.eTra -8, pSEAES. andSSIRA-# ol SSEA et (dee figureasdy, 6d8) was
neg%g\éév' gé@ﬁ%r@sgﬁd)n Cryo-PBS). Solutions C and D and

d| um wer e preheated at 37 0C. The cl osed straws
containing vitrified SA61 1 were renoved fromthe

LAHA en tank. The straw was keep at room
Ka’#’%ﬁ%"e’ga?ldﬂ§ or 10 s and then quickly thawed in a 40

hB3) celisetesignbtedtfor geénetic nharadterizitipn WEne redtansfiermed $o mousepen

em Srgoﬂ Eﬁbl%lb}é%%elﬁhfg%g%#géi% c?rﬁrsaﬁgfg h ?élﬁlgtr %Iaf%fs (Becton

I'ssors an
Dickinsan) st durthen c@twed foy aap@(ma’lgg 10Tays.TB8 oe&ek wSreMaeme

gt AL ol 3bnce i TR ey dshPriealil B
hypetamic teeatmenta asd ﬁxemm&mg)stbamm aht glacRbacaticlaci. ébeshmmosomes

we Bl R SRS D SoL S gl
hybhidizatiorf (FiSlbdredysist, eecdmercna!lyl availabld klts coptaiming probds for
chrgr%giséjn%s il' £1el3C ?Jll 1% %rfl and the sex chromosomes (X and Y) were used
according to the manufacturer's instruction with minor modifications. The slides were
analyzed in an inverted microscope equipped with appropriate filters and software
(CytoVision; Applied Imaging; Santa Clara CA; http://www.appliedimagingcorp.com).
The hBS cell line SA611 was genetically characterized at passage 9-10. The hBS cell
line SA611 has a diploid normal karyotype as demonstrated by karyotype analysis. The
karyotype is 46 XY. FISH analysis on selected chromosomes confirmed this finding.

The karyotype of SA611 has been confirmed normal. (See figure 9).

Pluripotency in vitro
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then cultured (incubated at 37 0C) and the nunber of
establ i shed new col oni es were counted and passaged in
woemenses verify the viability of the hBS cel | BCEHEP®DG6/009697
vitrification. Exanple 6 - agharacterization of a
xeno-free hBS cell |ine | munohi stochem cal and
The‘}blsmpnfldsrmyidott SA6an waysmm;aIIVI’aestérBiS vited by eitHen ajfowing thereBsS cell
were fixe

d b |
cogTaispPfonecby YBeRiale 2R 19 0E05 2 on JoRE ¥Rk ng
und‘ifteb@matdde$ e¢ll colomgstol mam@af”b@bamd platel €BgutonBIickinson) on

whi%g S«g\f%o c&réeg tg s‘po%pé y qt er? @@Xth?c%%ggﬂglmedlum was
switohédMolVitrORESTR mebn&‘slﬁlangst(aswtsméareurﬁhaﬁ gicoreatigibn was to

be BRUGS AR A et ! St ihe Sies nom eags BYbed for

imnil@loRRtdcaBmishiy Gh svrdewuaemwaélgrfﬁinﬁtheqﬂrewoﬁf’fermalermlayers
Poqgﬂ ect ashi el d; Vector Laboratories, Bur

Vﬁﬁe?‘?t\%ﬁv“ﬂ?é%PSP‘I‘Q?S@%‘Bﬁfar'Yrﬁ’éd%@fm%'l'?%fk%fH’?A$‘?€é?| ne

(soMBARBS Bls6 $&Tefrél 1D ad\PéxalfIteE BLBESmRAF FRFKE! QTthQIm and ASMA
manuf acturer's protocol (Sigma-Al drich_ Stockh

(alrBaesmasth-musgle actimwiSsedionts bFar ENFSRfnd |3ntUBF'meﬁea§tt9"S and
figursl s fry, Fo¢or af thie@mhdrRershhree different gerni ayers,
i nmunohi'st ochem cal anal ysis was perfornmed as outlined
above with the follow ng antibodi es: For endoder nal

p,uﬁﬁgtgﬁcfvb—}hlliﬁ,g (Santa Cruz Biotechnol ogy, Santa Cruz;
/ www. sout her nbi ot ech. com) was used. l\/bsoderrral

To @)@plqwg the:pluriprieridature 19§ thesenofreg hBensell liap $A611 in vivo, clusters
of lﬂ@%%ﬁéﬁéﬂaﬁ%uﬁ We'régr‘%ﬁéd 'uH@éPtth% kigd J;b.’ad%ufe%?@s'c’}lﬁ Thitd. The

rich). kal 1 ne tase
apﬂeé@cﬂpﬁ @gGCtm@aﬂ @'teeltqegtpdggn r@gwed@ p@ermal {caditage, Figure

1odr304nh<awd8&em$ q@ﬂg %fhgp] %Lme%ﬁg &&EC AL Hrhfoias,

03|t|vereac Al renti colonies were
demms&rete@ldhat(ﬁAaaL rexhibie the @araptenstlc inogvo differentiatiopEapaeity of
and SSEA-4 while SSEA-1 (see figures 5,
plwé)oé%}t h§§s negat ive. (See figures 4-6.) Karyotyping and
FI SH hBS cel | s desi gnat ed for genetic characterization

i sfftfarl 3he 9% o< e ) TR Sho P Op MO rest el AR RRE AR,
pheIDbtypiQMre)ctemtjcs‘ ofrunidifierentibtedrpdutipotent hppao BSmellel y 10
days. The cells were then
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Human serum for culture of articular chondrocytes.
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A. ffage &t leabtpliitly AembliAg theafdpheetotmsiocdbtaiR idofatéinhessell
an i mmunogeni ¢ nonhuman sialic acid. Nat Med. 2005

Feb; 1 1(PpsesiisPy a xenariresiecesse.30. Claims 1. A net hod
for obtaining a xeno-free hBS cell |ine, the nmet hod

conprising the steps of: i) renoving the z
pelliuci d@aelp@mednmreggll mglcellsoorbmagphof human feeder cells in a

t rophect gdpr@nkbassd i nner cell mass by a xeno-free
procedure, i1) at |east partly renoving the
trophectodermto obtain isolated inner cell mass cells

by i@ xen&, E&I&‘fﬁn@ BPfF\%Ci'rHHe? cell ilaks @él@%ﬂﬁhm ﬂeQ&@rrcef@Hr a

mass’ cel of human feeder cells in
xeno-fr e@nm?amceqwf frqm abeyt Suflays it akpudH0 daks mrm@mcféael
mass cel jygqihi h hunman feeder cells for a tine period
of from about '5 days to about 50 days in a xeno-free
medium v) releasing the inner cell mass cells or
celys de{e‘le‘é%ﬁ\ URE ?8? cdIf figed & (f‘HQ B?Eél@%‘%ﬁ@%d’fﬁgf&?ﬁ Bl
if any eno-tree procedure, vi) selectively,
tr ansf erthgctdderm nme‘grqyeh |if anys by aeehe-free prasgetiyre,
derived thereof to a fresh |ayer of human feeder cells
in a xeno-free nediumto obtain

vi) selectively, transferring the inner cell mass cells or cells derived thereof

to a fresh layer of human feeder cells in a xeno-free medium to obtain
xeno-free hBS cells,

vii) propagating the xeno-free hBS cells by co-culturing with human feeder
cells in a xeno-free medium to obtain a xeno-free hBS cell line.

2. A method according to claim 1 further comprising a step

viii)  propagating the xeno-free hBS cell line by co-culturing with feeder
human cells in a xeno-free medium and passaging the cells at a suitable
time intervals ranging from about 2 days to about 20 days, such as, e.g.,
from about 4 days to about 12 days.

3. A method according to claim 1 or 2 further comprising a step

iX) transferring the xeno-free hBS cell line to a xeno-free and feeder free
culture system comprising a suitable xeno-free support matrix and a
xeno-free medium.
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xeno-free hBS cells, vii) propagating the xeno-free
hBS cells by co-culturing with human feeder cells in a
woaxznosinee mediumto obtain a xeno-free hBS cebdT/EP2086/009697
2. A nethod according to clsgim1 further conprising a
step viii) propagating the xeno-free hBS cell Iine by
co- culturing with feeder human cells in a xeno-free
and thecllsatasuta e Ling
4. A bl e BRTS A Prlon Pasetinos aitiy heetBiARY Seperiayasd by

usirf @) andecidi€ s@utiord, bPSheBombreeB@binarst eaBPribs duchddy e.g.,3-
@ net hod according to claim further conprising

hyaluraridase; g()pr?qagﬁscpreq.),alrﬂ%cmﬁgaﬁgﬂse ®e hBS cell line to
a xeno-free and feeder free culture system conpri sing
a suitable xeno-free su&port matri x_and a xeno-free

5. Avpgthgrhagcorgingde FigHM 4cwl 8Innﬁel? b IspRFfosmed Ry UE'PG@@&"H’QC

solioRl M8, wherein step i) is perfornmed by using a) an
acidic solution, b) one or nore reconbi nant enzynes
such as, e.g., hyaluronidase or pronase, or c) a

6. /Wﬁ@ﬁ\%ﬁ'a‘éé&rd PQG%QW\% wﬁereﬁ\ ﬁ@éﬁ@péﬁ)‘?ﬁé&’b&‘guﬁj@ctﬁ\b%é‘”
wherein s is perforned by usi n%ean acid

blasionyst fodhe aeldl%owé)fpn&r 3berlo? BPagde Gseqmes ush as,
e.g SFrS:H dbbut $0 BEIhAS BShd 186! Be&smbib, MTebrd QSotRH%%‘ee&&(o%tto taBout 90

acidic solution for about 5 'seconds to ab
secge@s@ fr@s abaug RO geconds ¢o abqut §fhsaernds. f.[@ﬂé@@@trﬁﬂsschn@ﬁotelﬁbout
50 deednggconds, from about 15 seconds to about 90
seconds, from about 20 seconds to about 60 seconds,
from about 30 seconds to about 50 seconds. 7. A nethod

7. A@E\Ef?{og'a%?rﬁﬁxgqmén?gf é‘l%lﬁi]'sa'%or% Wgeﬁ%n gﬂed'f e adidit Qﬂuﬁd?ﬁs from

cidic solutron 1s fr out’ ut 3, suc
abogt gt alhoub 3 suahias, 2.95 from atbast 2. Pto@bogtis 8, such2s2.5.8. A
nmet hod according to any of clains 5-7, wherein the
acidic solution is Acid Tyrodes solution. 9. A nethod
8. Aamethodiasgordingde pny bf claimspr-éouireig the adidis solutien isiAcidTwpdes
solltioh. s performed by using a) an acidic solution, b)
one or nore reconbi nant enzynes, or c) a nechanlca
procedure.

9. A method according to any of the preceding claims, wherein step ii) is performed by
using a) an acidic solution, b) one or more recombinant enzymes, or ¢) a mechanical
procedure.

10. A method according to claim 9, wherein step ii) is performed by using an acidic
solution.

11. A method according to claim 10, wherein step ii) is performed by subjecting the
trophectoderm-enclosed inner cell mass obtained in step i) to the acidic solution for
about 5 seconds to about 180 seconds, such as, e.g., from about 10 seconds to about
120 seconds, from about 15 seconds to about 90 seconds, from about 20 seconds to
about 60 seconds, from about 30 seconds to about 50 seconds.

12. A method according to any of claims 10 or 11, wherein pH of the acidic solution is
from about 2 to about 3, such as from about 2.5 to about 2.8, such as 2.5.
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10. A nmethod according to claim9, wherein step ii) is
perfornmed by using an acidic solution. 11. A nethod
w@zwonei2exy to claim 10, wherein step ii) is perCDEPRO/009697
by subjecting the trophectagermencl osed inner cell
mass obtained in step i) to the acidic solution for
13. ahﬂétlhoB aséearaing 2o by efiialins 1801 25 aberitstheHdrdic stiutio.igAcid
fromahout 10 seconds to about 120 seconds, from about
TyrqdesSoiii9ls t o about 90 seconds, from about 20 seconds
to about 60 seconds, from about 30 seconds to about 50
econds. 12. A tho cording.to an of clajns 10 or
14. ?nme\m@@ewd'amt%ﬁlam a'&‘?faﬁncst%'f)dP rngd by Gi$ingiopgor sore
recérbinB@BnzgmesUch as from about 2.5 to about 2.8, such
as 2.5.13. A nethod according to any of clains 10-12,
wherein the acidic solution is Acid Tyrodes sol ution.

15. MmetholBEESEINg ¢6 Blafh 18, WierEih3hdbrid oréhBéirBcohtiiRaritishzyries
performed by using one or nore reconbi nant enzynes.

arei%wntzblmnaae%ltt&ﬁramgﬁ o claim14, wherein the one
ore nore reconbi nant enzynes are r econbi nant
proteol ytic enzynes. 16. A nethod according to claim
16. fmemﬁéﬁéwdméo el &9, wharein theenmeranie rpiaw@awtnr@teolytlc

enz?ﬁ‘\é¥ BFSséltfed F‘rbﬁcthéerd‘ub%h&@tﬁx f?é%n%?ﬁhﬁit %&gﬁﬂ aRd
nbi nant trypsin-and Trpr tm Sel ect. A net hod

TWB'di:oSGieﬁ@ to any of clains 14-16, wherein step ii) is
performed by subjecting the trophect oder mencl osed

inner cell mass obtained in step i) to from about
17. \ method aceordipe te anyofod@ms 14116, wherein stapii) ispefoined by

sub cﬁﬁ%gggtg@grg dt’édé?n{‘ﬂﬁcﬁc?setdq Al n%gigbf%};\teea% él)té‘

to an clal s i'n step
from aboutd. ) | do ﬁlmutﬂp ogm @fdpcmblnam trypsin for from about 0.5

minhgegqgg@l?%r,mngg | osed i nner cell mass obtained in
step i

o an undi |l uted ready-to-use concentration of
TrypLE(tm) Sel ect for fromabout 0.5 to about 10

D g T L T I L LTI
subjecting thedraph@ctotenni-esclosaddhnexnsell orass obtaimedun step ijitd. A

| ai
an L\ﬁc}llpfe%g nr ?‘%@{0%5%33°b§?&&§°8 ;@L@%quét ?c?rrfgorrﬁ‘élg%d t0.E|5to about
10 manutest suctbas,e.g3(frafapboutd). Stosgbout/§ misuies) fram akmut 0.5fto @bvout 5
minﬁg%%ror% a%%ﬁtsﬂ {ooabout 3 minutes, such as for 1.5 minutes.

19. A method according to any of the preceding claims, wherein the time period in step
iv) is from about 5 days to about 30 days in step iv), such as, e.g. from about 5 days to

about 20 days or from about 5 days to about 15 days.

20. A method according to any of the preceding claims, wherein one or more medium
changes are performed during the co-cultivation of the inner cell mass cells in step iv)
by changing from about 20% to about 100%, such as, e.g., from about 30% to about
80%, from about 40% to about 60% of the medium.

21. A method according to any of the preceding claims, wherein one or more medium
changes are performed during the co-cultivation of the inner cell mass cells in step iv)
by changing about 50% of the medium.
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about 20 days or from about 5 days to about 15 days.

20. A nethod according to any of the precedi ng clains,
wowmrein2one or nore medi um changes are perf orEHEP2006/009697
during the co-cultivation afg the inner cell mass cells
in step iv) by changing from about 20%to about 100%
such as, e.g., fromabout 30%to about 80% from about

0% bout % _of [ 2 1. t hod .
22. KPRt A g 5 8% of B 2 BTl e Ohe AL are g
chadgesrarecpetforthedrainge (nesrvals of PernfabourEldalisito apodthie days, such

co-cul tivati o%of t etigg%yr cell mass cells in step

as, £ IRM ahat 4 days i abeu 5f the nmedium 22. A nethod
according to any of clainms 20 or 2 1, wherein the one
r re nmedi um chan are perfornmed at tinme intervals
23. JymeiPgrhaeRsHing 30 ARy 8 the Prassting Flais, wherein dhe inber el ass
cell§ oP BeIReYed thdpaes atdrefdaRbd frémdriphectddernfovargrorth, if an% by
accordbggpto any of the \Precedl ng cl ai ns, erein the

using,@ grec al pracedueg insteprvV)cel |'s deri ved thereof are
rel eased fromtrophect oderm over gr om h i f any, by

usi npq‘ea mechani cal procedure in step . v). 24. A nethod
24. Avesinad ageardingta riaim 33, wheseipithe meh%@hamceawe comprises

usiﬁ?ﬁ@ﬁéﬁpﬁilaﬁ@@'ﬁé b%%&m@%cﬂg glass capillaries as a
ting tool. 25. A nethod according to any of the
precedi ng clainms, wherein the inner cell mass cells or

25. ¥ehbthod %bdf@ﬂ]gtt@ Sﬁ)‘i‘eff thé pRedeBing RRfs, [iiReih '&i?é’?ﬂﬁ&rt &l #hdBs

over é usi ng 0ne or nore reconbi nant

celléﬁzs)%bsdeinhe%tf‘@peqf)are ased framHtaphactodedn pErerewdh, dfiamy, by
usu?g%né{}‘@%@r‘e%&&ﬁblﬁé\ﬁ Py BE / dt&F@DI nant enzynes are

reco nant proteol yti c enzynmes.” 27. A met hod
according to claim 26, wherein the one or nore

26. Wr%ﬁm%%b&df@w Eﬁrﬁrnb% SWRGLRGHEEnd ErorngFh% (%E@H?St enzymes

consi sting of “reconbi nant trypsin a

are se¢asehinart groteolytia éngymgscor di ng to any of clains 25-27,
wherein step v) is performed by incubating the inner
cell mass cells or cells derived thereof with from

27. #owethod apcwdingtto claino @6, viliereipdheJong or morentrotealytic enzgypmsrare

selé&%qfré{gaccg'%g'f) cgnggmgny o(%r&q? Wé%ﬁggmﬁ#ﬁ? %ég t

v) is perfornmed by incubating the i nner cell mass

e [
20 PEhed acE5 A0 Sh) SECRITROZE0) Wikidh Ao Ua g
incdbating $Heoinnertzed nmass wetissorn cells denineditbenephwitefsom about 5 000 U to

about 10.000 U of recombinant trypsin for from about 0.5 minutes to about 30 minutes.
29. A method according to any of claims 25-28, wherein step v) is performed by
incubating the inner cell mass cells or cells derived thereof with an undiluted ready-to-

use concentration of TrypLE™ Select for from about 0.5 minutes to about 15 minutes.

30. A method according to any of the preceding claims, wherein one or more passages
are performed during the propagation of the xeno-free hBS cells in step vii).

31. A method according to step 30, wherein hBS cells are selectively passaged.
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30. A nethod according to any of the preceding clains,
wherein one or nore passages are perforned during the
wpeopagari on of the xeno-free hBS cells in stepCWEPI06/009697
31. A nethod according to fHgep 30, wherein hBS cells
are selectively passaged. 32. A nethod according to any
32. @fmeﬂhad asc@aingito anylof climis SOror 34 swherein maspagd isperfdrniigd by
usi an A rlrg%han ur procedure. 33. A nethod according
ng gﬁﬁ ) Ipécf $0-31, wherein passage i s performned
by using one or rmre reconmbi nant enzynes. 34. A nethod

ccordin he .one or
33, AT EEH ASRriof 15 Ak M eIPakt whefkidRsste Bistigrmed by using
oneCarnmoretrecgnisihant eppyriés.m) Sel ect, reconbi nant trypsin
and reconbi nant col | agenase. 35. A net hod according to
any of clains 33-34, wherein step vii) is perfornmed by

34. Wsheoll fa@é’ﬁrdhglﬂé cEnn@G@ \Mwér@nalh@Uﬂie dimefeGretbrabinant enzymes

econbl nan psi n m nutes to
are S8 RN S calsistho b TRBEE SRt RgoT By n@#n and
rec6mhBinBHt collagéhaseherein step vii) is performed by using
an undiluted ready-to-use concentration of TrypLE(tm
Select for fromabout 0.5 mnute to about 15 m nutes.

35. 3\7metﬁ08%¥:&§raln§¢@ Qﬁ)dbﬂﬂalﬁn@ R4, Wheﬁéllr%t@g vibs U?érfor\ﬂ%@rt@' Using

usi ng about

ff°rF éEB’#tﬁ QdQnV R BP‘MerQQQéJ Pfd chm@ﬂ?’%ﬂﬁﬁ'“IOrrﬁ o pRoytd-5

minafkRub afutdoHinges. 38. A nethod according to any of the
preceding claims, wherein the passage of cells in step

viii) is perfor msd by nmechani cal dissection. 39. A

36. W%El@l@d %E%Bﬂb%aﬁ?o%lﬁh@&%sm WhgFein E‘teb ) |E%Eﬁfrme%36y using

di ssection is per or med usl n%g%é ass capi |

an gndilutedgeadioio: uwo:onpenfaﬂn@ef hyel eqtéorafmm apout |Qe5 minute

to %Bﬁ@?jh%té‘sl ai ns, wherein the passage of cells in step
Vill) is perforned usi ng one or nore reconbi nant

enzynes. 41. A nethod according to claim40, wherein

_ I
7. 5B bR Y ORI F0 TR BB P BRIl ar
abqut 0 Ufmlaaeombinantisiohagenase far fgevahost 4 minute teabrid 40 mmutes.
according to any of clains 40-41 , wherein step viii)

i s performed by using from about 5.000 U to about _
38. Fomethod gcedrdingdo aby akthe preoggdingelains, whesen dieopassages of cells in

stem/iﬂ)uig %%rfg%éaabﬂ“%egr%rﬁgaﬁ‘aitsgécﬁon.

39. A method according to claim 38, wherein the mechanical dissection is performed by
using a glass capillary as cutting tool.

40. A method according to any of the preceding claims, wherein the passage of cells in
step viii) is performed using one or more recombinant enzymes.

41. A method according to claim 40, wherein the one or more recombinant enzymes
are selected from the group consisting of TrypLE™ Select, recombinant trypsin and
recombinant collagenase.
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43. A nethod according to any of clains 40-41 |,
wherein step viii) is perfornmed by using an undil uted
w0 zmdy4225 use concentration of TrypLE(tm Sel eRdT/EP2006/009697
fromabout 0.5 mnute to abgut 15 m nutes. 44. A
nmet hod according to any of clains 40-41 , wherein step
42. W méthod acqrdihg ltcsrelcw ohclaimis ng-abamérem)ﬁepwm |srpeeremvémwmsing

col | agepnase. for fr t mnut
fron AR Sc00043 o abayts 1 R0 LEspcarynary Tahgin Bt e dout 0.5
minpfegct@dbmgglrﬁ.hms_ wherein the xeno-free support matrix
used in step ix) can be selected fromthe group
consi sting of reconbi nant human gel atin, reconbi nant

43. AUHEiRod iaBESTBIRG td Bny SRUERMS ﬂbaﬂe%ér‘elrﬁé‘tbb @FW?S'délrf@fmed by usmg
matri x. 46. A nethod according t he prece

an ydijpted reggatodiss qoReentratien mep%dl%%&drqffha%‘%%ﬂ ﬁ '3@)"““‘3‘

to a@,ggt fEminugessane or different fromthe xeno-free nedium
enpl oyed in any of steps iii), iv), vi), vii) and
viii). 47. A method according to any of the preceding

44. A REFB aBE5ERG To Egﬁom&sﬁbﬁﬂ %eiéMtHP Q) isThePrbfRed Bﬁ) using
can be conditione human feéeder cells or it can

ab%‘h%@ﬂ Uirelfeeemiinam @mgeaeﬁ%for fremaabout H migyte tgxabkput 40 mmutes
undi fferentiated gromh. 48. A nmethod according to
claim47, wherein the suitable factors can be sel ected

45. Arroathed @ceprding te ank pithe pepceding slaimeiwhanein Hrearengritee support

matﬁ?hbé{ﬂno%tép ﬁz CL'FE% g\ggct@@tg}a}gﬁﬁ% gﬂt&ﬁ) ﬁg?ﬁﬂoﬁ:&* ﬁ&ﬁ\% ifritg

humare@@atlrc &qowam humaagprooectm bywan placentalgxtrageljularymatyix.
and viii) are obtained under xeno-free conditions. 50.
A net hod according to claim49, wherein the human

46. Aopeibpd @etarding te anieef the greceding iekaims, wherginthe xenosftre medium

uselin SePhitaH RASLAHES: LAY rih the RlPrdrmBliuRtopaloyed in

anydd isteps dii)f ivbivi)néip aad &ii)). hunan f or eski n. 52. A net hod
according to any of the preceding clains, wherein the
xeno-free nmediumused in any of the steps iii), iv),

47.\A ethed ia)?CGrdiﬂch any of the omqeding elaims, belegeinghs xano-free medium

I

usetéﬂél'l{\ %@B >§3paﬂ Repcroﬁﬁﬁg = or %rgfétgggr cl[er\i[;'%l:gggr% g@érﬁem§nted

wntrbswtablwdctumtosnaDMEMurﬁ#ferdmlatadrgndNthccor ding to any of
clains 52 or 53, wherein the xeno-free nediumfurther
conprises fromabout 2 ng/m to about 100 ng/m

48. Pemmetiiod macdrding ®-clasw i, wissreie.tige suifaberfactosutanbersplatted from

the%kr)é)uuptco%(s)isﬁrgg/ & reSi nantri)%laF gfﬁctlvgtopsn&ﬁﬁ) WNPp:SleS@ to

49. A method according to any of the preceding claims, wherein the human feeder cells
used in any of steps iii), iv), vi), vii) and viii) are obtained under xeno-free conditions.

50. A method according to claim 49, wherein the human feeder cells are derived from
healthy human tissue.

51. A method according to any of claims 49 or 50, wherein the human feeder cells are
dermal fibroblasts derived from neonatal human foreskin.
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about 25 ng/m reconbi nant bFGF, fromabout 5 ng/m to
about 15 ng/m reconbi nant bFG-. 55. A nethod
wa@zwondi2exy to any of clains 52-54, wherein t hePCI/EP2006/009697
xeno-free nmedium further copprises 10 ng/m
reconbi nant bFGF. 56. A nmethod according to any of
52. ¢ raktied 52ccf55ing\td$1 ahyabfrtgg/ breceding cfagﬁe Wﬁ??lg%/m Iﬂ}é xegiotfmre medium
conpri s om..about t Q.. about v/ Vv man_ .
use 31 By S6Te £1eB8 10V . 0 Bt Biconisss o bies meguM suaple
for ﬁ#oba@élmrbfﬁemuminrfef@éﬂ masgiéelis>% v/ v to about 25% v/v
uman serum 57. A nethod according to any of clains
52-56, wherein the xeno-free nedium further conprises

53. 20%ethod abéﬁf&iﬁg&@&lum 52 8vhefeifBhd1Bsberne UM S OMEM any of
t he precedi ng cl ai s, wherein the human serum used in

any of steps iii), |v) vi), vii) and viii) is

54. Y RIBMOE Gcbdrding %o BRY bt%.nﬁ 583, ﬂher@m the&éh@ﬁem@dhm
human bl ood i h not-heparin coated bags, qul tating

furtherccomprisae ffam ar‘P%'b%f‘ &l gmgout PO agiml ﬁ%c%@?'" bEEFt $usmas,

e.g aﬂeh‘\t atQ:uES hﬁh'ﬁﬁo 590@13@%/@ r@@él’ﬁﬁlnalﬁlﬂF@Faﬁ’on?a%ut SEbmto
about 0.5 hours to_about 2 hours, i ncubatin

abayh25 nafpﬂarfewm%af‘é@f:%g&oratabauit%hﬁf@ﬂ ahauit 3% ngtm W@mbmant
st 5 Cfor atine period of at |east 10 hours d)
optionally, selection based on clotting quality such
as, e.g., absence of non-clotted fibrin, opacity of

55. tA]hr‘?le{hiog léicgormﬁastf an)f b G&RRE3L %41 Qhe ke ﬁ%riéﬂgfffeg%éﬁﬁn further

terile fi'ltrating t serum
conpfisisgs A8 angimpl rGGCé'@bld§l’§)bF§fol ing serumfromat |east 15
donors h) freezing serum before use. 59. A nethod for
obtai ning a xeno-free hBS cell Iine, the nethod
56. dompthiodiangording te aey of ddims5R-55% miverainthelenadieq medium further
r oph&cto
confflced Soffa @i Ay EPoufofAMhy Rl orlin, RIS 02 o goout
10%\wivto BppBloe $(vlhuma1msefwn feorn iabeutpleis ol t@abcﬁm@ﬁ%a\kfmbtman

Ser&rg_sec to about 10 nin,

57. A method according to any of claims 52-56, wherein the xeno-free medium further
comprises 20% v/v human serum.

58. A method according to any of the preceding claims, wherein the human serum
used in any of steps iii), iv), vi), vii) and viii) is prepared by the following steps

a) collecting healthy human blood in not-heparin coated bags,

b) agitating the not-heparin coated bags for a time period of from about 0.5
hours to about 5 hours, such as, e.g., from about 0.5 hours to about 2
hours,

c) incubating the not-heparin coated bags at a temperature of at the most
5° C for a time period of at least 10 hours

d) optionally, selection based on clotting quality such as, e.g., absence of
non-clotted fibrin, opacity of the liquid phase.

e) separating the serum from the clotted material

f) sterile filtrating the serum obtained in step d)
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preferably from about 30 seconds to about 60 seconds,
at roomtenperature to obtain isolated inner cell mass

wezlore4222y placing the inner cell nass cells OPCHEPAY&009697

59.

of:

of human foreskin fibroblagp feeder cells in a
xeno-free nmedi um conpri sing DVEM human serum

r ecg)mbi neglling 6édum frorglatifeast 15damorg |l ut amax,

no:}; essential am ng) flm ds, b-nmercaptoet hanol

erilci | 19P2A9PeENPOFIBTYRTn, 3) co-culturing of the
i nner cel I mass cells with human foreskin fibrobl ast
f eed a xeno-fr for a tine per

AT ETOATTIAIAINES 35015 HES. 16 dhg Setios gy oigs the steps
| east 50% of the xeno-free nediumevery 3-5 days, 4)
rel easing the inner cell mass cells or cells derived
t hereof fromtrophect oderm overgrowh, if any, by

usif)g Trepieingthe M LELIUEHE BhE rapesa)a Beirt Sﬁﬁé( FBphectoderm
treatnment, 5) selectively, transferring the inner cell

mass cel Fam grblasteqyst %‘PF%?@W ﬁéthsdﬁa%:vﬁ\@wway ¥foges f

human f og@akdn¥of b BePenidd of ﬁ&ﬂ%‘bo@le‘id sedith aBo&’tem}hfnr ee
medi umto obtain xeno-free ells, 6) p?ﬂg}atl ng
s

t he xeno°$f%%b|hf_‘§g"c9&°l1§3%§e(‘<96d%tﬂ atm 69 S%Q”H

foreski r‘teﬁipél‘a‘?@rb@ébbﬂ‘aﬁﬁ@@léte@‘?ﬁﬁe? céﬁ‘nﬁsé‘@é\% free medi um
to obtain a xeno-free hBS cel line. 60. A nethod

according to claimb59 furt her corrprl Si ng a step7)

r opagat
propag blE&néhfé |Kﬁﬂ8¢§g E]r?af%g ?glgkﬁé,w brg@ tHan fPresgln fibroblast

co-cul turing
cells i nfeadqrmﬂs fraxeneframedidmegamniigingtDMeMs humenserum,

the XencrebbABARIFAR, LLlimirodfitanathRRasamhdiniirais,

cells at a sul Interv suc

3- 8 daysp-merdaptoetianch penicilindt@ sirelptomycire obt ai ned by a
nmet hod as defined in any of the preceding clains. 62.
A xeno-free hBS cell line according to claim61l, which
has3)nev eco-tgteningiof thetinner cell mass calistvith rexparsfeceskio fimpblast

non- hu t er| fr el

e accBraR BTt B EkeHc: e miilot & ffverdsRiq ALirar Goou 5

or gani ¢ days to about 15 days changing at least 50% of the xeno-free medium
every 3-5 days,

4) releasing the inner cell mass cells or cells derived thereof from
trophectoderm overgrowth, if any, by using TrypLE™ Select (Invitrogen)

as enzymatic treatment,

5) selectively, transferring the inner cell mass cells or cells derived thereof
to fresh layers of human foreskin fibroblast feeder cells in a xeno-free

medium to obtain xeno-free hBS cells,

6) propagating the xeno-free hBS cells by co-culturing with human foreskin
fibroblast feeder cells in a xeno-free medium to obtain a xeno-free hBS
cell line.

60. A method according to claim 59 further comprising a step
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material used is of human origin or is synthetic,
sem -synthetic or reconbinant material. 64. A

woemwoninee hBS cell |ine according to any of CPEI/RB2006/009697
61-63, wherein the animl igg3 a marmal . 65. A xeno-free
hBS cell |ine according to any of clains 61-64

di spl ayiprgpagatihg set xeme‘re@hB&ceilslineet:y@o-CLmUrlmgath human

at least, thre L east fqur, at ast five,

Meast o St FerEE i o 3pnd 8% indefuff onahoifd ot teast

react i ons0% of thedend-freétedlurt @very 306 daysland ;ﬁSEé’glﬂg the cells at

and/ or SS nd ative reaction f .

Coe of o xdible o MRt slFh 25 5. S FRIE | n any of

clainms 61-65 for preparation of differentlated

erivativ reof . 67, Use ofreeh cell .

FRaodes TR e Polniterby 8 eiag Bral ot iy Anyor Brspigeding

clalﬂns. 60, or differentiated derivat | ves thereof, in

nmedi ci ne. 68. Use of a xeno-free hBS cell Iine

obt ai ned by a nethod according to any of clains 1- 60,

62. W xeolffeRr HBE talt IRE JEebrdinatth CRfm BRewKiBh had AéverBBen directly or
manuf act ure of a medicinal pr oduct for the prevention

indiggctly §xPesedde apnohupan RBIMA Materahd/ or di seases caused
by tissue degeneration. 69. Use of a xeno-free hBS
cel | Ilne obt ai ned by a nethod according to any

63. A nedree. Elﬁ)ceMtne(ﬁ"F?@FlSﬁPlaQYQHC'G'QWVBE é‘@‘ef%'éﬁ%)bf”ga”'c

mafeRal JsB8 i BMUndd ot 6 is 8y MREKC sEal- sﬁn‘ir%illb! ©F rdc@mbirfa@t material.

treatment and/ or prevention of metabolic pathol ogies
and/ or di seases.70. Use of a xeno-free hBS cell line

64. QkHoliRe KBS éellt’iﬁvgfh%eoﬂﬁ@%%ﬁgf IQm%rBﬁ -84, \Aﬂ"le?élmﬂwe]émrﬁgb is a

or differenti a rivatives thereof, for nedical
mamg¥barch. 7 1. Use of a xeno-free hBS cell line
obt ai ned by a nethod according to any of clains 1- 60,

or differentiated derivatives thereof, inin vitro
65. mmogrefedrB% celdineragcondingrio @ny ebeaims &lu@hdisplayiag gt least one,

sucﬂ %ﬁg §trtWo' 8o St gﬁrgé &x Iea%?ﬁ)upsa? 12kt @llex 5P 164 Six of the

ne obtal ne od accor to any o
follabing mf_;tema ;ﬁis;tlvelreahtlbrhseioeﬁiot-dt a'ﬂlﬁdéfGQ(él'RAl-ésS‘t 1&8EA{3 and/or

r,use in dru I S rocess. 73. Use of a
SSE&%""PE&? ge(g%%.tl fﬁéé%l ned by a method according
to any of clains 1- 60, or dlfferentlated derlvatlves

thereof, for in vitro toxi tq\qitestin U??(E
66. *&%&fﬁr’@@ﬁ@s*@é‘Fe"l"f‘ﬁéséﬁf%ﬁ B@"Wf‘é' 'ﬁﬁ@ﬂd@ﬁ é’[ﬁR?FH'@“ of

différenfidtid Qérivitidédhedeof. 60, or differentiated derivatives

t hereof , screening purposes.
67. Use of a xeno-free hBS cell line obtained by a method according to any of claims 1-
60, or differentiated derivatives thereof, in medicine.

68. Use of a xeno-free hBS cell line obtained by a method according to any of claims 1-
60, or differentiated derivatives thereof, for the manufacture of a medicinal product for
the prevention and/or treatment of pathologies and/or diseases caused by tissue
degeneration.

69. Use of a xeno-free hBS cell line obtained by a method according to any of claims 1-
60, or differentiated derivatives thereof, for the manufacture of a medicinal product for

the treatment and/or prevention of metabolic pathologies and/or diseases.
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70. Use of a xeno-free hBS cell line obtained by a method according to any of claims 1-
60, or differentiated derivatives thereof, for medical research.

71. Use of a xeno-free hBS cell line obtained by a method according to any of claims 1-
60, or differentiated derivatives thereof, in in vitro models for studying human diseases,
such as, e.g., human degenerative diseases.

72. Use of a xeno-free hBS cell line obtained by a method according to any of claims 1-
60, or differentiated derivatives thereof, for use in a drug discovery process.

73. Use of a xeno-free hBS cell line obtained by a method according to any of claims 1-
60, or differentiated derivatives thereof, for in vitro toxicity testing.

74. Use of a xeno-free hBS cell line obtained by a method according to any of claims 1-
60, or differentiated derivatives thereof, screening purposes.



