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The present invention relates to a culture medium for
preparation of feeder cells for use in culturing embryonic
stem cells including human's, the preparation method of
feeder cells employing the culture medium, and the

resulting feeder cells therefrom for embryonic stem cells.

es

This application claims the priority of Japanese

Patent Application No.2004-36845, which is incorporated

herein by reference.

Background Art
[0002]

Embryonic stem cells are undifferentiated cells
derived from the inner cell mass of a blastbcyst and have
a pluripotency to differentiate into all tissue types;

'thereby its application is expected in the fields of cell

culturing, tissue transplantation, drug discovery research,

and gene therapy. Further, it is known that embryonic stem
cells may be induced from a cloned embryo obtained by the
nuclear transfer from adult somatic cells. Recently,

technologies inducing embryonic stem cells to be developed



reported, and as tissues devel oped fromenbryonic stem cells are
genetically equivalent tissues without inmunologically being elimnated,
so that their application to transplantati on and gene therapi es has
beconme expected. Further, subjects for which enbryonic stemcells are
produced have becone diverse covering from experinental small animals to
primates including human, and the isolation of enbryonic stem cel | s of
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particul ar, human us serum an un e of
cannot be Ztem cells are produced have become diverse covering from

experimental small animals to primates including human, and
the isolation of embryonic stem cells of rhesus monkey, the
separation of that from a human ovum fertilized in wvitro
and the like have been reporﬁed.

[0003]

Further, Suemori et al. succeeded in newly develop
~toestablishembryonicstemcellsbyintraéytoplasmicsperm
injection from a cynomolgus monkey (Macaca fascicularis)
whidnisusefulfor?reclinicalstudiesandwidelyemployed
in medical researches, and shown its pluripotency
maintained over a long period, and also confirmed that
dopaminergic neurons are generated from the embryonic stem
cells of a Cynomolgus monkey.

[0004]
Embryonic stem cells including human's described
 abovehaveconventionallybéencoculturedwithfeedercells
to facilitate their growth. Whencultureofemmryonicstem

cells of a primate including, in particular, human using

a serum, an undifferentiated state of them cannot be



mai nt ai ned, so that culture themwith a serumfree nedium has been
studi ed (see patent docunent No.1l). 00 O 51 However, enbryonic stemcells
cannot be maintained when culture only with a serumfree nedi um
therefore feeder cells, which partly substitute for the effects of a
serum are essential for the coculture. As the feeder <cells, for
exanpl e, cells obtained by preparing fibroblasts froma fetal nouse and

subj ect 1 ng shet 90t 00X C Al oL WAt LR 8 LOBCHLvaLe hheify
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the |ike. I's trssue I nduced evel ope uman enbryonic
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human f et al ovi duct eplt e |a non- pat ent
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docunent .2, 3) , t skin tibro non- pat ent’ docunent
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have been reported. O However, nost of themuse primary cells,

t her eby to'a serum, are essential for the coculture. As the feeder
cells, for example, cells obtained by preparing fibroblasts
from a fetal mouse an& subjecting them to mitomycin C or
irradiation to inactivate their proliferation have been
used, so that coculture human embryonic étem cells on feeder
layer derived from a mouse could lead to zoonosis and the
like. As this tissue induced and developed from human
embryonic stem cells is expected to be as a material for
transplantation and gene therapies, risks like zoonosis
-should desirably be eliminated as much as possible.
[0006]

Thus, instead of using a fefal mouse, methods using
human fetal fibroblasts, adult oviduct epithelial cells
(non-patent document No.1), . human neonatal
foreskianerivedfibroblasts(non—patentdocumentNo.Z,3),

- adult skin fibroblasts (non-patent document No.4) and human
bone marrow cells (hon—patent document No.b5) as feeder
cells have been reported.

100077

However, most of them use primary cells, thereby to



3 obtain a | arge amobunt of human enbryonic stemcells; materials derived
froma plurality of donors are needed, so that checking on every donor
for the contagiumis also |aboriously needed. In addition, these culture
medi a for preparation of feeder cells derived froma human use a serum
such as fetal bovine serum (FBS) , leading a risk of spread of unknown
pat hogens such as unknown infections and prion fromthis serum [Patent
docunent No.

Pa hIet of Internati Publ i cati on No. 98/30
[ Non- pat ent® %&% np hrag ﬁﬁ?unﬁld?gcﬁﬁgﬁn26ﬂ§§§Y@%%c ' %ﬁ% pat ent
docunent No. 2 B|o 6g 2150- %gOOS% % atent do unent
No. 31 Hum TepFoHE43: i%gﬁvﬁﬂo roTz%d%# UFfbhtHa? ORERERT SIS St em
Cell's. 21: 546- §§} é%g}{Non patent docu t EB 5& S%en1CeIls.2 : 131-142
(2003) Di scidsutdE I EVET Y BPES e Be~%oF 984 By ¢ rig* 5
| nventi on 00081 The objec of the present _invention is to provide a
culture rrze For¢ %p‘?ﬁéﬁ?%h éiél?}é:rl Lel FEEFS BufBur2 h8aPE¥oS

preparation of feeder cells derived from a human use a serum
such as fetal bovine serum (FBS), leading'a risk of spread
of unknown pathogens such as unknown infections and prion
from this serum.
 [Pétent document No.l] Pamphlet of International
Publication No.98/30679

[Non-patent document No.1] Nat. Biotechnol.20:933—936
(2002) |

[Non-patent document No.Z2] Biol. Reprod.68:2150-2156
(2003) |

[Non-patent document No.3] Hum. Reprod.18:1404-1409
(2003)

[Non-patent document No.4] Stem Cells.21:546-556
(2003)

[Non-patent document No.5] Stem Cells.21:131-142

(2003)

Discloéure of the Invention
(Problems to be Solved by the Inventioﬁ)
[0008]
The object of the present invention is to provide a

culture medium for preparation of feeder cells for



4 enbryonic stemcells, which can be used to efficiently establish
feeder cells for use in culture of enbryaonic stem cells including
human's fromlimted donor-derived materials and to culture themin a
condition of a reduced risk of infection (hereinafter referred to as "a
culture mediumfor preparation of feeder cells"”) . Also, a preparation
nmet hod of feeder cells, which is relatively safe even when subjected to
coculture with enbryonic stem_ cells, ‘and the resulting feeder cells
there from@¥peryprbyi aéam Cveds t'81isyl vear heeprgblers) efDbobantrhe
present inventors had studied_to solve the matters above and found that
usi ng a cul ¥ HEH FRIRT repar BPT o1 e 6P Febliere & PBEPTrYORAC SER at

| east a serumal bumin_and insulin in a basal nmedium a cell popul ation
capabl e of CHkkdni hgCteddBy cBIMEDf §r MRy orildtidiesin gnerzrrived
conprising at |least one _kind of cells selected fromfetal skin

fibrobl ast 2§31 iFaste turs dhauidg af FerebrasPsoffatetdepfthel i al
and endotheljal cells, adult skin and lung fibroblasts, adult_epithelial

and endot hel1%f ok diniecatrhe(ReEpiRAhFeTi Fofartad BAREhey TohpiEted t he

r nt i nventjon. 1 Ther ef.or h r nt ipvention nsi s f
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preparation method of feeder cells, which is relatively
safe even when subjected to coculture with embryonic stem
cells, and the resulting feeder cells there from are

provided.

(Means to Solve the Problems)
[0009]

| The present inventors had studied to solve the matters
above and found that using a culture medium for preparation
of feeder cells, comprising at least a serum albumin and
insulin in a basal medium, a cell population capable of
becomiﬁg feeder <cells for embryonic stem cells and
comprising at least one kind of cells selected from fetal
skin fibrbblasts, fetal fibroblasts, fetal lung
fibroblasts, fetal epithelial and endothelial cells, adult
skin and lung fibroblasts, adult epithelial and endothelial
cells can be stably proliferated, and they completed the
present invention.
[0010]

Therefore, the present invention consists of the



following: 1. A culture nediumfor preparation of feeder cells for
enbryonic stemcells, conprising serumal bumn, insulin and a basal

medi um wherein the anmount of the serumalbuminis from2 g/L to 50 g/L,
the amount of the insulinis froml ng/L to 100 ng/L, and the basal
mediumis at |east one kind selected fromMeEM a-MEM DVEM | MDM Ham
F10, Ham F12, Medium 199, RPM 1640, RI TC 80-7, MCDB 104, MCDB 105, MCDB
153, MCDB 201_and MCDB 202. 2. The culture medi um according to preceding
aspect 1 ftPthe¥iB8maprising a cell adhesion factor. .3. The culture

medi um according to preceding aspect 2, wherein the cell adhesion factor
is at |least one kind selected fromcollagen, gelatin, fibronectin, ’
vitronectin | am ni n, polylysine, polyornithine and pol yet hyl enei m ne.
4. The cul tr eAnBBiGRF8cBEPdAg foF predediatd- o petseqded cotls £0Ft her
conprising a cell growh factor. 5. The, culture nedium according to
precedi ng a@PREYORIC Sfi58 €PALENS TR T HHNER THER BPUREN ol iSdd 3RE ki nd
selected fraomfibroblast gromh factor and epithelial cell growth
factor. 6. ARATHoISGMpr ¥HETEET RS 2ReREE Ot NS SEEHTeABPYBARCIS st em

cells conprising.the steps of; culture and proliferation a, cell
popul ati on fEB‘H’p@i%’ﬁ‘]d‘%&Q Htr hE BIREnSr OdeltPs $BFYLEEJIFr BRPFetal 6

mg/L to 100 mg/L, and the basal.mediunlis at least one kind
selected from MEM, «-MEM, DMEM, IMDM, Ham F10, Ham F12,
Medium 199, RPMI 1640, RITC 80-7, MCDB 104, MCDB 105, MCDB
153, MCDB 201 and MCDB 202.
2. The culture medium according to preceding aspect 1
further comprising a cell adhesion factor.
3. The culture medium according to preceding aspect 2,
wherein the céll adhesion factor is at least one kind
selectedframcollagen,gelatin,fibronectin,vitrdnectin,
laminin, polylysine, polyornithine and polyethyleneimine.
4. The culture medium according to preceding aspects 1, 2
or 3 further comprising a cell growth factor.
5. The culture medium according to precéding aspect 4,
wherein the cell growth factor is at least one kind selected
from fibroblast growth factor and epithelial cell growth
factor. |
6. A method for preparation of feeder cells for embryonic
stem cells comprisihg the steps of:

culture = and proliferation a cell 'population

comprising at least one kind of cells selected from fetal



skin fibroblasts, fetal nyofibroblasts, fetal lung fibroblasts, fetal
epithelial cells, fetal endothelial <cells, adult skin fibroblasts, adult
|l ung fibroblasts, adult epithelial cells and adult endothelial cells in
the culture nmediumfor preparation of feeder cells for enbryonic stem
cells according to any one of preceding aspects 1 through 5, and
inactivation of proliferation of the cultured and proliferated cel
popul ati on bxnitonycin Cor irradiation. 7. The preparation method
accordi ng t®kpRecédrrgrassésr 6 fetmer apvpiHerdulasik®, anfiepadl i fepation
step is conducted in a culture vessel coated with a cell adhesion
factor. 8. Therppépaiari dietfet howrrl Bleedt Al ngetd spr dcdei hgendpebelal -
wherein the cell adhesion factor is at |east one kind selected from
col | agen, gefatfn, addiordett nfibrePonaEe nadWldniling poPyrHsraES,
pol yor ni t hi ne gnd gplgeihgleneinine. 9, The preparation nmethod according
to precedi ngiaspedrstiglizlrebls \drd &4t oo thniifle Ceid a1 FR&rati on
step, the cultured cells arge allowed to under cel | divishgg %menty or
Pl s

nore tinmes oW EV_E?ang?dJiW.“ e TRILTui e ySiicded ef 8bt ai ned
Dy ne BT Bakal bR Telhed sccording,Lg, apy. one Of BIoSE 09, c23055 ©
aspects 1 through 5, and '
inactivation of proliferation of the cultured and
proliferated cell population bymitomycin C or irradiation.
7. The preparation;method.acco:ding'to_preceding.aspect 6,
wherein the culture and proliferation step is conducted in
a culture vessel coated with a cell adhesion factor.
8. The preparation method according to preceding aspect 7,
wherein the cell adhesion factor is at least one kind
,selectedfromcollagen,gelatin,fibronectin,vitronectin,
laminin, polylysine, polyornithine and polyethyleneimine.
9. The preparation‘method according to preceding aspects
6, 7 or 8, wherein in the culture and proliferation step,
the cultured cells are allowed to undergo cell division
twenty or more times on averége. |
10. Feeder cells for embryonic stem celis obtained by the
preparation method according to any one of preceding

aspects 6 through 9.

(Effects of Invention)

[0011]



Wth a culture nediumfor preparation of feeder cells of the present

i nvention, feeder cells which are relatively safe even subjected to
coculture with enbryonic stemcells including hunman's can be established
and cultured over a long period. Materials for feeder cells are derived
from limted donors, for exanple, fetal skin fibroblasts, feta

nmyof i brobl asts, fetal lung fibroblasts, fetal epithelial cells, fetal

cpi thol 1 al col | s WHa" R Te“ERATHOR &P FdA 76 ARG Che Y FREOSPHTEibro
capabi |1 (v o e bONSEherm e b oyl AN Al coni el
educed ri SIEDT VEonALPd SRR Ehe TTRGTHE Ced SrPRG CoRbYOrT £t om
Descripti ort 1 The prali e T o 11 1 H T GATeSd SR 16y ol o
ver o cul t B o TRy M e AP AT e ot Yriet TO "
Cynomol gus TTaekey SETEr D SRETTIREHE wha werd L TPLatsy PR 1 ayer
prepared iﬂ&é%%gg%ﬁﬁg%tg, fetal lung fibroblasts, fetal epithelial
cells, fetal endothelial cells, adult skin fibroblasts,
‘adult lung fibroblasts, adult epithelial cells and adult
endothelial cells and the like, therefore capability of a
long—-term culture is useful. With it, coculture of
embryonic stem cells including human's with feeder cells
for embryoﬁic stem cells can be achieved, providing-
embryonic stem cells which have a reduced risk of zoonosis

and the like in case of using embryonic stem cells as a

‘material for transplantation and gene therapies.

Brief Descriptioﬁ of the Drawings
- [0012]

Fig. 1 shows a photo of 10 day-old colony (x 40) of
émbryonic stem cells from a cynomolgus mohkey; which were
cultured on feeder layer prepared in Example 2.

Fig. 2 shows a photo of 4 day-old colony (x 100) of
embryonic stem cells from a cynomolgus monkey after
subcultured, which were cultured on feeder layer prepared

'in Example 2.



Fig. 3is a figure showwng the proliferation of enbryonic stemcells
froma cynonol gus nonkey, which were cultured on feeder |ayer prepared
in Exanple 2. Fig. 4 shows an inmunostai ned i mage (x 100) with SSEA-4 of
4 day-old colony of enbryonic stemcells froma cynonol gus nonkey after
subcul tured, which were cultured on feeder |ayer prepared in Exanple 2.
Fig. 5 shows a photo of 10 day old colony (x 40) of enbryoni c stemcells
from a cynonol gus_nonkey,, ul t ured on fee J:aye,r Igregared

in Exanpl e 3. FlgF%sov?rf‘apéfJBrSf PHRDI BREoPH

vere cul t u?%rﬁbsigr%ééd%{grﬂ‘a% i@%ﬁéécip%eﬁaﬁﬁ?EEE%eﬁs”b°¥1:fl”v5§d¢. qure
monkey. i GhL WaF 6T %‘%I PP daron PebaBr oFayar gl?‘le&éﬁﬁé@%]m oo 5. Fig
gel at | n coat i n UL nat EBRVE CF & T L hedi SREPSr (Hh el at Toh™of
endi ng one SAFER vl %%&;Lﬁ]aq SER%s nFlf“ﬁgyggLHCOSE%g‘lf %%:Lzﬁgo%nhae
ool i erat | SHgroRRe TR L st et et & Bor pgeto E88 M FFe ORbi At on
with a cul tgﬁefegggku%{/gg BQSBQ&@H QR %E;ah%%%er2 _cel | s (B) in Exanpl e b.

Fig. 5 shows a photo of 10 day-old colony (x 40) of
embryonic stem cells from a cynomolgus monkey, which were
.cultured on feeder layer prepared in Example 3.

Fig. 6 shows a photo of 4 day-old colony (x 100) of
embryonic stem cells from a cynomolgus s monkey after
subcultured, which were cultured on feeder layer prepared
in Example 3.

Fig. 7 is a figure showing the proliferation of
embryonic stem cells from a cynomolgus monkey, which were
cultured on feeder layer prepared in Example 3.

Fig. 8 is a figure showing the proliferation of MRC-5
cultured using é gelatin coat in combination with a culture
medium for preparation of feeder cells (B) in Example 4.

' The starting PDL of culture and the ending one which was
calculated by counting cells at following subculture, were
illustrated.

Fig. 9 is a figure showing the proliferation of MRC-5

culturedusing a collagen coat in combination with a culture

medium for preparation of feeder cells (B) in Example 5.



9 The starting PDL of culture and the endi ng one which was cal cul ated by
counting cells at follow ng subculture, were illustrated. Description of
the Preferred Enbodi mrent [00131 As a basal nmediumused in the present

i nvention, any

one of and/or a conbination of a plurality of MEM a-MEM

DMEM | MDM Ham F10, Ham F12, Medium 199, RPM 1640, RITC 80-7, MCDB
104, MCDB 105, MCDB 153, MCDB 201 and MCDB 202 can be used, preferably
DMEM | MOM Ham F10, Ham F12, RITC 80-7, MCDB 104, MCDB 105, MCDB 201
and MCDB 20Ae \@tiagtt imey PDIpeo fusnd thure arskrilg farsk needinenvfloirch was
fibroblasts, and nore preferably a fornulated cul ture nedi um of DVEM and
Ham F12 i fatculafisdhynagubblingeteils atséplhrVine swetwhtfoe, wans yonic
stemcells froma primate, is used in view of nutritive value of a

culture nedi

ldmsdritp&erE survival rate when coculture with enbryonic stem

cells after preparation of feeder cells. Then, the detail ed conposition

of a basa
descri bed in
nedi a Sour ¢

Desiimisdd of ntheeP peEernedi BveadiBANEs based on sources
Table 1. [Table 1] 10 Table 1 Sources of basal nedia basal

As a basal medium used in the present invention, any

one of and/or a combination of a plurality of MEM, «a-MEM,

DMEM, IMDM, Ham F10, Ham F12, Medium 199, RPMI 1640, RITC

80-7, MCDB 104, MCDB 105, MCDB 153, MCDB 201 and MCDB 202

can be used, preferably DMEM, IMDM, Ham F10, Ham F12, RITC

80-7, MCDB 104, MCDB 105, MCDB 201 and MCDB 202, which may

‘be used for a serum—-free medium for fibroblasts, and more

preferably a formulated culture medium of DMEM and Ham F12

in 1:1, which may be used in a serum-free medium for

embryonic stem cells from a primate, is used in view of

nutritive value of a culture medium and the survival rate -

when coculture with embryonic stem cells after preparation

of feeder cells.

Then, the detailed composition of a basal medium used

in the present invention is based on sources described in

Table 1.

[Teble 1]
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The Japanese Tissue Culture MEM a-MEM DMEM | MDM- Associ ation Ed.
"Tissue Culture RPML1 1040 Technol ogy", 3rd ed. (Advanced) 1996, p
581-583 The Japanese Tissue Culture Association Ed. "Tissue Culture

Medi um 199, MODB 104, MODB 153 Technol ogy” in The 18th series of New
Experinmental Chem stry, 1990, p 27-29 Hwm FM Ham F1 2, MCOB 105, Katsuto
FL ad. 'Nutritional Requirenents of Cultured Calls- 1978 MODB 202
68-115 MODB 201 Mokmahan, W L. and Ham R 0. 1976 J. Call Biol. 71
727-734 Yer npdhke 1 Isoupdes 8k bd3Phefixp_ Call Rae, RITC 80-7 134470-474 EO0 O
141 A culturenmediumfor preparation of feeder cells used in the present
I nvention cojnpri sing s ebrasah médiuni n and | nsul | n as samedt i al

ingredi ents.[- TATS culture medrum can a| n_qt ner
i ngredi ents.| However, ingredients: cont i ﬁbﬁg @g‘iué‘%ts such as

fetal bovine MEMpA-MEMcPMEM. MPMsni nan BH5e nossi bility
of causing i RRMIIBAD and the like are i her
i ngredi ents,| there are ingredi ents not 996 p581 58

The Japanese Tissue Culture
Association Ed. "Tissue Culture

Medium 199, MCDB 104, MCDB 153 | Technology" in The 18th series of New
Experimental Chemistry, 1990,

p 27-29
Ham F10, Ham F12, MCDB 105, Katsute H. od. “Nutritional
Requirements of Cultured Cells™ 1978
MCDB 202 . 8ai15
: Mckeehan, W. L. and Ham, R. Q. 1976 J.
MCDB 201 Coll Biol. 71 727-734
Yamane, 1. et al. 1981 Exp. Cell Res.
RITC 80~7 134 470-474
[0014]

A culture medium for preparation of feeder cells used
in the present invention comprising serum albumin and
insulin as essential ingredients. This culture medium can
further contain other ingredients. However, ingredients
contain unknown ingredients such as fetal bovine serum
(FBS) and contaminants and having a high possibility of
causing infection and the like are inadequate.

[0015]

As other ingredients, there are ingredients not
'contained in the above-described basal medium, or
ingredients though contained there but the amountwis not
enough. In_particular, for example, cell adhesion factors,

cell growth factors, metal-containing proteins such as

11



contai ned in the above-described basal nedium or .ingredients though
contai ned there but the anmount is not enough. In particular, for

exanpl e, cell adhesion factors, cell growth factors, netal-containing
proteins such as 11 transferrin, other polypeptides and proteins, am no
acids, vitamns may be nmentioned. These ingredients are fornulated into
a basal nediumto produce a culture nmedium for preparation of feeder
cells. Further, such ingredients called serumreplacenents, which are
commer ci al [ty a@edidrabine, oghrrie ¥xvvemt hded ant proheibasaninedicdas,

descri bed above to produce a culture nediumfor preparation of feeder
cel | s. Thedéte@ud r @sivac&fenfentinngd y cohhalss séngwedismdsn are
insulin, and further  contain the other ingredients described above.

Ther ef or e, ToraP ISdQimipép] adentnt (e idh thePHeddChya fBHmNER Megivim o t he
basal nedi um such that the anmounts of serumalbumn and insulin are to
be the ai M@ramRERRALAE19R) brumes@H acedreht- (s) FurtbBprexa®m® ones
descri bed i,n above patent _document No.1l nay be nentioned. [00161 A

cul ture nmedf@ReFdreTeparatisH oﬁ*ﬁ%%ﬂerrEBﬁP§emﬁnt§he prlkeht Pffention
preferably conpri si a cel sion factor as .the other edi_ent

descri bed gﬁa\l)f@.rqsilr?q d&ivﬁibﬁ??qgeercéﬁn oW & &< i1 5% éfhgl%ﬁﬁl

conprised. Further, a netal-containin otein such as transferrinis
P med um Jescrfggf'above,to P Jﬁﬁce a culture meglum for

preparation of feeder cells. These serum replacements
usually contain serum albumiﬁ and insulin, and further
contahntheotheringredientsdescribedabove. Therefore,
(a) serum replacement (s) can be used by formulating into
the basal medium such that the amounts of serum albumin and
insulin are ‘to be the aimed amounts. As (a) serum
replacement(s),forexample,onesdescribedinabovepatent
document No.l may be mentioned.

"[0016]

A culture medium for preparation of feeder cells in
the present invention preferably comprising a cell adhesion
factor as the other ingredient described above. In
addition, a cell growth factor is preferably comprised.
Further, a metal-containing protein such as transferrin is
also preferably comprised. A celi adhesion factor is
preferably at least one kind selected from collagen,
gelatin, fibronectin, vitronectin, laminin, polylysine,
:polyofnithine and polyethyleneiﬁine, and in particular,

collagen, gelatin, fibronectin and vitronectin are

12



al so preferably conprised. A cell adhesion factor is preferably at |east
one kind selected fromcollagen, gelatin, fibronectin, vitronectin,
| am ni n, polylysine, polyornithine and polyethyleneimne, and in
particular, collagen, gelatin, fibronectin and vitronectin are 12
preferred. A cell gromh factor is preferably at |east one kind selected
fromfibroblast gromh factor (FGF) and epithelial cell growh factor
(EGF). [0017] A culture medium for preparation of feeder cells in the
present i nvehtfenredserh icgllilygtowphisigipsdsupraf puabhy ath laasst poe of
from2 g/L to 50 g/L and insulin froml ing/L to 100 ng/L. More
preferred akbudt seaeetiedon zory/ EibgsoRiastg/drdwih séaahmal HERM aaddfrom 5
mg/L to 30 nmy/L for insulin. [00181 Further, a cell adhesion factor is
preferably erbmral had aeld congeht faciten f(E&GH)0. 3 ng/L to 50 ng/ L.
However, a culture medium for preparation of feeder cells need not be
formul ated W&h’h cell adhesion factor when that factor is used to coat
the inner surface of a culture vessel as described below Preferably, a
cell growth factdr awl tugsnmgidiew ifwrapegbaged leadpdnfeefepr epitation of
feeder cells in aratio of fromO0.01 pg/L to 100 pg/L, and in
parti cul ar,the eresamty 1avenbiobl 83 bk hy foesirstl Simshserum aPeymiro 10
pg/L, and nore preferably an epithelial cell _
in a ratio of from 2 g/L to 50 g/L and insulin from 1 mg/L
to 100 mg/L. More preferred amounts are from 4 g/L to 25
.g/L for serum albumin and from 5 mg/L to 30 mg/L for insulin.
[0018]
Further, a cell adhesion factor is preferably
contained at a concentration from 0.3 mg/L to 50 mg/L.
However, a culture medium for preparation of feeder cells
" need not be formulated with a cell adhesion factor when that
factor is used to coat the inner surface of a culture vessel
as described below. Préferably, a cell growth factor is
contained in a culture medium for preparation of feeder
‘cells in a ratio of from 0.01 ug/L to 100 ug/L, and in
particular, preferably a fibroblast growth factor from 0.1
Bng/L to 10 ug/L, and more preferably an epithelial cell
growth factor from 0.5 pug/L to 50 ug/L. A metal-containing
protein such as transferrin is preferably contained in a
ratio 6f from 1 mg/L to 50 mg/L.
[0019]
As cells available for establishing feeder cells for

embryonic stem cells of the present invention, for example,
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grow h factor fromO0.5 pg/L to 50 pg/L. Anetal -containing protein such
as transferrin is preferably contained in a ratio of from1 ng/L to 50
ng/ L. [0019] As cells available for establishing feeder cells for
enbryonic stemcells of the present invention, for exanple, 13 at |east
one kind of cells fromfetal skin fibroblasts, fetal nyofibroblasts,
fetal lung fibroblasts, fetal epithelial cells, fetal endothelial cells,

adult skin fibroblasts, adult Iun% fibroblasts, adult epithelial cells
and adult eddot PPt aPreekiadcah Feldel dcrrd fekadelakipdpipzaklasts.,
conpri sing g%sei:ect ed_cell species can be _cultured and grown in a

culture ves Aot PRl 2t e ur ef et U1 9r prRR Ea ot off¥ieber
cells of the present. inventiopn under condition in 3%to 10% Q02 at a
t enper at ur eepg?h%ls’@%:lt 8%@6’@ fjg?tal t SH%tg‘ﬁg&.alAf‘f 13 ofiPHg B KR |
popul ati on descri bed above, cel roliferation can he_ inactivated by
m t omycin Cgﬁ?r?bf%ﬂF%ti@ﬁ“95'oLFggn 9 Sthouf uéF'f%R&ﬁﬁéi%ﬁ4s.

. L O
02 01 As stat above, fe feeder ,cells_ for enbryonic stem cells, which
are al nost ??ﬁﬂsd¥K§88H3 i??dSEHeEéagr%ﬁ%{ﬁﬁﬁﬂ? egsgéﬁﬁﬁﬁgreeAéﬂ?¥%re and

repared by a eparati on nethod conpr.isi,ng,the.steps of proliferation
cel s and  BORETE ATt off COPILHA N5t of | FERRATHE PRILheRaties can BE !

cultured and grown in a culture vessel cohtaining a cuiture
medium for preparation of feeder cells of the present
invention under a condition in 3% to 10% CO; at a temperature
of 35°C to 40°C for 1 to 30 days. After growing the cell
populatioh described above, cell proliferatioﬁ can be
inactivated by mitomycin C or irradiation to obtain a large
amount of feeder cells.
[0020]

As stated above, safe feeder cells for embryonic stem
cells, which are almost free of zoonosis, can be grown under
a serum-free culture and prepared by a preparation method
comprising the steps of proliferation cells and
inactivation of the proliferation. in the cell
proliferation step described above, a culture vessel for
cells can be coated with a cell adhesion factor beforehand.
In the cell proliferation step, the cultured cells are
allowed to undergo cell division twenty or more times on

average, obtaining a large amount of feeder cells.

(Example)
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proliferation step described above, a culture vessel for «cells can be
coated with a cell adhesion factor beforehand. |In the cell proliferation
step, the cultured cells are allowed to undergo cell division twenty or
nore tines on average, obtaining a |arge anount of feeder cells.
(Exanpl e) 14 002 11 Exanpl es and Conparative Exanples of the present
invention wll be explained bel ow but these Exanpl es show just one

i npl enentati on aspect for the purpose of assisting the reproduction of
t he present[OGGAldntion, so these Exanples will never linmit the present

i nvention nor inpose any restrictions onit. Now, in the follow ng
Exanpl es, as feé&dempdeld snd fAammaretliivel ifxamgplem of adheedgingsent
conprising fetal bovine serum (FBS) was used. That is due to our

si tuati on Wheregitidumdd lcbkl expbeahrddodioechhy fheose Exdmpieas Eddw wer e
hardly avail able for an experinment material, which forces us to obtain
and use anJadtsehagmplrmemt el dn lEispe dtof or ddeapuhppgepes @ sisn tthiexe
experinments. [00221 (Exanple 1) A normal human diploid |ung fibrobl ast
cell line thwRCrsprobugitied febmided | PBgRRNAndicUERbLLed, i 8@ 4hese 7 PDL
(popul ation doubling Level (The Japanese Tissue Culture Association Ed.
"Ti ssue CulfamelRscWadHoggverkimiel the present invention nor impose

any restrictions on it. Now, in the following Examples,

as feeder cells, a human cell line grown on a medium

comprising fetal bovine serum (FBS) was used. That is due

to our situation wherein human cells obtained directly from -
a human body were hardly available for an experiment

material, which forces us to obtain and use an existing

human cell line for research.purpose in these experiments.

[0022]

(Example 1)

A normal human diploid lung fibroblast cell line-
(MRC-5) obtained from Cell Bank and cultured into 41.77 PDL
(population doubling Level (The Japanese Tissue Culture
Association Ed. "Tissue Culture Technology", 3rd ed.
(basic) 1996, p42)) in a medium of 10 v/v% FBS in MEM was
suspended at a cell count of 2.4 x 10°% cells using the
‘following culture medium for preparation of feeder cells
(A), and then cultured into 42.99 PDL on a gelatin-coated
dish through one-passage of sﬁbculture.

[0023]

Composition of a culture medium for preparation of feeder
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(basic) 1996, p42)) in a nediumof 10 v/v% FBS in MEM was suspended at a
cell count of 2.4 x 106 cells using the follow ng culture nediumfor
preparation of feeder cells (A , and then cultured into 42.99 PDL on a
gel atin-coated dish through one-passage of subculture. [ 0 02 31
Conposition of a culture nediumfor preparation of feeder 15 cells (A):
RI TC80- 7 nedi um added with 5 g/L bovine serumal bumn (BSA) 10 pg/L EGF,
1 ng/L insulin and 1 ng/L hydrocortisone 0 024 Then, the cultured MRC-5
descri bed apoveswhB)eultured for two to three hours using a culture
medium for preparation of feeder cells (A) containing mtomcin C (M)
at a final conceR¥EE§ON’ gredion) agdatl, witgh Sosél Hey itriee seirpaca 1 vamion of
cell division. Then, the culture medium for preparation of feeder cells
(A) cont ai niBEAME Owag/ Lriov édudild 1nise ldel #rdviene/ hdwrieb edrebsoneres

wi th phosphate buffer (PBS). The cells after washing were dissociated
fromthe cul®¥£@l di sh by trypsinization (0. 25 wv%trypsin, 1 mM EDTA)
to count. As a result, approximately 5.5 x 106 of feeder cells were

obt ai ned. [00251 Thexaprec?d twrerd ¥Rshtoafdnsdribehatdve BagkcasktwreExanpl e

1 was
for two to three hours using a culture medium for

preparation of feeder cells (A) containing mitomycin C
(MMC) at a final concentration of 10 pg/mL, followed by the
inactivation of cell division. Then, the culture medium
for preparation of feeder cells (A) containing MMC was
removed and the cells were washed three times with phosphate
buffer (PBS). The cells after washing were dissociated
from the culture dish by trypsinization (0.25 w/v% trypsin,
1 mM EDTA) to count. As a result, approximately 5.5 x 10°
‘of feeder cells were obtained.

[0025]

(Example 2)

MRC-5 obtained from Cell Bank as in Example 1 was
suspended at a cell count of 2.1 x 10> cells using the
following culture medium for preparati'_on of feeder cells
(B), and the cells were subcultured four passages into 53.47
PDL on a gelatin-coated culture dish.

Then, the cultured MRC-5 described above were
.cultured for two to three hours using a culture medium for
preparation of feeder cells (B) containing MMC at a final

concentration of 10 pg/mL, followed by the inactivation of
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suspended at a cell count of 2. 1 X 105 cells using the follow ng
culture nmedium for preparation of feeder cells (B) , and the cells were
subcul tured four passages into 53. 47 PDL on a gelatin-coated culture
di sh. Then, the cultured MRC-5 descri bed above were <cultured for two to
three hours using a culture nediumfor preparation of feeder cells (B)
containing MMC at a final concentration of 10 pg/nL, followed by the
i nactivation of 16 cell division. Then, the culture nediumfor
preparati orcelbf disederorcel IThgrB) Wentailhivge MEcwas fenpwetha mndi dthe
cells were washed three tinmes with PBS to produce feeder cells. These
f eeder cel laf viegedgt atetlon(B) acogekaningc¥iiCedradi stenvanddhg eandlitanet er of
60 mm at approximately 4 X 105 per dish as the nunmber of living cells
and left tcadiermerd 0026led Codmpesittinas ofitth RBS ure pmdiune figeder
preparation of feeder cells (B): A mxed culture nediumof DMEM and Ham
Fin1l: 1caldet wtHheeev/ v@stmum ceplacemente (Knbzkeadut o8éouma
Repl acenment: from I nvitrogen (patent document No. 1) containing 83 g/L
al bumi n andyelio0t wyreodredll idiish  Wamknagsolaut déaneftewEVPAonéessamt ialt ami no
acid (f romlnvitrogen) , |mpl/L sodi ugzgér uvate, 2mmol /L L-glutam ne,
0.1 mmol / L 2BRIASFERE Marol 0 1peridyah B aqunry pfRGving cells
and left to adhere. ‘
[0026]
Composition of a culture medium for preparation of feeder
cells (B):
Amixed culture medium of DMEM and Ham F in 1 : 1 added
with 20 +v/v% serum replacement (Knock out Serum
Replacement: from Invitrogen (patent document No.l))
containing 83 g/L albumin and 100 mg/L insulin, 1 v/v$%
solution of MEM non-essential amino acid (from Invitrogen),
lmmol/L sodium pyruvate, 2mmol/L L-glutamine, 0.1 mmol/L
2-mercaptoethanol, 10 ug/L EGF and 1 pg/L FGF
[0027]
After thawing a cryopreserved stock of embryonic stem
cells from a cynomolgus monkey, a suspension of those cells
at a concentration of approximately 2 x 10° cells/mL as the
number of living cells in the following culture medium for
embryonic stemcells froma cynomolgus monkey (A) was plated
onto the dish in which the feeder cells described above were

left to adhere. The colonies of embryonic stem cells from

‘a cynomolgus monkey were cultured in a 5% CO; incubator at
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[ 00273 After thawi ng a cryopreserved stock of enbryonic stem cells from
a cynonol gus nonkey, a suspension of those cells at a concentration of
approximately 2 X 105 cells/nm as the nunber of living cells in the
following culture nediumfor enbryonic stemcells froma cynonol gus
nmonkey (A) was plated onto the dish in which the feeder cells described
above were |left to adhere. The colonies of enbryonic stemcells from a
cynonol gus monkey were cultured in a 5% C02 incubator at 17 37'C,

changi ng cud { e Chadigd nloeuéhBirgone el s tieam calry dismstercgadmsl foem nonkey

(A) everyday until grown enough for subculture (for ten days). [0028]
Conposi t i or? oFYROBRL §1P eMABRUPUM(Pdr CERBYPGN UndtidmITIMTs eieegh ator
cynonol gus nmonkey (A) A m xed culture nediumof DVEM and HamF in | : 1

added wit BYRCYI o4 ef bRt r EpPadaEnt (pat ent docunent No.1) cont ai ni ng
83 g/L albumn and 100 ng/L insulin, 1 v/v% MEM non-essential am no acid
sol ution (fEQ)QﬁEI’Jnvi trogen), 1mmol/L sodium pyruvate, 2mmol/L L-gl utam ne
and 0. 1 mml/L 2-nmercaptoethanol. [00291 The col onies of cul tured
enbryoni ¢ StERLe F5OR 1o 2 LEVHORDITREL Whnkey EEYIBEE BB Lkt

di ssociated from the dish by tr}épsi nization (0.25 wv%trypsin) . A part
of from a cynomolgus monkey (A)

A mixed culture medium of DMEM and Ham F in 1 : 1 added
with 20 v/v% serum replacement (patent doéument No.1)
containing 83 g/L albumin and 100 mg/L insulin, 1 v/v% MEM
non-essential amino acid solution (from Invitrogen),
‘lmmol/L sodium pyruvate, 2mmol/L L-glutamine and 0.1 mmol/L
2-mercaptoethanol.

[0029]

The colonies of cultured embryonic stem cells from
~a cynomolgus monkey described above were dissociated from
the dish by trypsinization (0.25 w/v% trypsin). A part of
the cells in the dish were plated again onto a dish
containing new feeder cells, then culture was kept under
the same conditions for four days, and the remaining cells
.in the dish were dissociated therefrom to coﬁnt.

[0030]

After finishing culture the subcultured colonies of
embryonic stem cells, a part of the cells in the dish were
dissociated from the dish similar to the above to count.
The remaining cells in the dish were fixed with 4 w/v$%

paraformaldehyde, then immunostained with FITC-labeled

18



-

the cells in the dish were plated again onto a dish - containing new
feeder cells, then culture was kept under the sanme conditions for four
days, and the remaining cells in the dish were dissociated therefromto
count. [00301 After finishing culture the subcultured col oni es of
enbryonic stemcells, a part of the cells in the dish were dissociated
fromthe dish simlar to the above to count. The remaining cells in the
dish were fixed with 4 wv% parafornmal dehyde, then inmunostained with
FITC—Iabele%SE484S§E&APQ§M|6§éﬁtésd%¥%zCﬁ&PﬂEQhﬁﬁﬁﬁﬁﬂogﬁnclmc)andand
observed with a 460-490 nm BP and a 515 nm BA by f| uorescence

ni cr oscopy. P POBITA ALt Akl 1490 BB BRBOPoRiSd ShR R BY| KLY Rps gence
cynonol gus npnkey had an equi val ent col ony norphol ogy as that cultured
with the fdetetCeePP¥-derived fromnouse fetal fibroblasts both during
and after sﬁgc Liure (Figs. 1 and 2), showing the enbryonic stemcells
froma cyno g nonkey were proliferated (Fig. 3). Further, in

i mrunost ai ning at_ the end of culture, quorescence b -4 which is
one of narkers fdrS efbr §8ﬁiugtst ehh el FPL¥FIGHT 2 S Fél]wﬁastBQer%ed

Fig. 4) , t t th | f t s f
br i Mate, THESYREEPES SUTRBSY et SR ERerel %@ﬂ#f‘%?l@%%”@%% ody'ad™

that cultured with the feeder cells derived frommouse fetal
fibroblasts thh during and after subculture (Figs.il and
2), showing the embryonic stem cells from é cynomolgus
monkey were proliferated (Fig. 3). Further, in
immunostaining at the end of culture, a fluorescence by
SSEA-4, which is one of markers for embryonic stem cells
>fron1a primate, was observed (Fig. 4), proving it to be the
colony of embryonic stem cells from a primate.

This result suggested that on feeder layer prepared
from MRC-5 by the method according to the present invention,
embryonic stem cells can be cultured.

[0032]
(Example 3)

MRC-5 obtained from Cell Bank as in Example 1 was
suspended at a cell count of 2.4 x 10° cells using the culture
medium for preparation of feeder cells (B) and subcultured
four passages into 53.68 PDL on a collagen-coated culture
dish. Then, the cultured MRC-5 described above was
cultured for two to tﬁree hours in a culture medium for

preparation of feeder cells (B) containing MMC at a final
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from MRC-5 by the nethod according to the present invention, enbryonic
stemcells can be cultured. [00321 (Exanple 3) MRC-5 obtained from Cel
Bank as in Exanple 1 was suspended at a cell count of 2. 4 X 106 cells
using the culture nediumfor preparation of feeder cells (B) and

subcul tured four passages into 53. 68 PDL on a collagen-coated culture
di sh. Then, the cultured MRC-5 descri bed above was cultured for two to

th h i I [ f [ f feeder 1

cont ai ni ng RRESSREE=F 181 OF 39 UBhBEnt FaE FOHeOrA6 gt HEC EBRFOREC By ¢ he
[ tivati |1.divisj,on. Then, t | t i f ti

of feedor GOTTb FESLELRR Al rh T M Qe T O Gt SR (HEE ot PR SEr el nashed
th ti it h PBS ti f.f | Is. 033 h d
ol 5 wer o B AeGaont 8 o AP CESaE o SR nEUTRECH Sl BT o b 60 rm
t imately 4 0 di sh h b f 1iwvi I d left
fo adhere. VHt SrAtheli RGBS oBBre CarTod a0t B I YorT e Stetetel | o
froma cynqg%iggs nonkey, a suspension of those cells at a concentration
of approxinmately 2 x 105 cells/nL as the nunber of living cells in the

culture nedi¢ﬂ§§9r enbryonic stemcells froma cynonol gus nonkey (A) was
pl ated onto e ‘ :

These feeder cells were plated onto a gelatin-coated
dish having a diameter of 60 mm at approximately 4 x 10°
per dish as the number of living cells and left to adhere.
After thawing a cryopreserved stock of embryonic stemcells
from a cynomolgus monkey, a suspension of those cells at
a concentration of approximately 2 x 10° cells/mL as the
number of living cells in the culture medium for embryonic
stem cells from a cynomolgus monkey (A) was plated onto the
dish in which the feeder cells were left to adhere. The
colonies of embryonic stem cells were cultﬁred in a 5% CO;
incubator at 37°C, éhanging culture media everyday until
grown enough for subculture (for ten days). The colonies
of embryonic stem cells were dissociated by trypsinization
(0.25 w/v% trypsin), and a part of the cells in the dish
were plated again onto é dish containing new feeder cells,
then culture was kept under the same conditions for four
days, and the remaining cells in.the dish were dissociated
therefrom to count.

[0034]

After finishing culture the subcultured colonies of
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dish in which the feeder cells were |left to adhere. The col onies of
enbryonic stemcells were cultured in a 5% C02 incubator at 370C,
changi ng culture nedia everyday until grown enough for subculture (for
ten days) The colonies of enbryonic stemcells were dissociated by
trypsinization (0.25 wv%trypsin), and a part of the cells in the dish
were plated again onto a dish containing new feeder cells, then culture
was kept under the same conditions for four days, and the renaining

cel I s in themgrgpniperetem skl st dde dedrleft Wemet dissantatpgosapmAther
finishing culture the subcultured colonies of 20 enmbryonic stemcells,
the cells vgkehdiassetingt-edAbr anredielt ditgie eobgaianic Asem cesubt frome
enbryonic stemcells from a cynonol gus nonkey had an equi val ent col ony
nor phol ogy asyndmal gis trr@rné@m%aﬁ oD (ERL el t c@llon yhupkPaglioay as
subculture and at the end of culture (Figs. 5 and GL , Showing the cells
were prolifietatedcyFrgred) wikhs negset ‘g@g@@me@el at bethg gurlng

col | agen-coated _dish as in Exanple 2, enbryonic stemcells can be

cul tured whebcehieureadet agdihs epephicad tfrem(FRgs5> dmD831 shewbndl e 4)
MRC-5 obtained fromCell Bank_as in Exanple 1 was suspended at 2.1 x 105
cel I s usi ngtRe cePtbf eWhiai BEpLoferated (Fig. 7).

This result suggested that using a collagen-coated
dish as in Example 2, embryonic stem cells can be cultured
with the feeder cells prepared from MRC-5.

[0035]
(Example 4)

MRC-5 obtained from Cell Bank as in Example 1 was
.suspended'at 2.1 x 10° cells using a culture medium for
preparation of feeder cells‘(B), then subculture was
repeated on a gelatin-coated culture dish until the

- proliferation was declined, and the proliferation limit
with a serum~-free medium was examined. As a result, with
a culture medium of the present invention,k it was confirmed
that fibfoblasts available for feeder cells can be grown
even from 41.77 PDL, subcultured up to four passages, and
divided up to approximately 53 PDL (Fig. 8). |

This result suggested that a substantial amount of
feeder cells can be prepared from a single cell strain.
[0036]

(Example 5)

MRC-5 obtained from Cell Bank as in Example 1 was
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preparation of feeder cells (B), then subculture was repeated on a

gel atin-coated culture dish until the proliferation was declined, and
the proliferation limt wth a serumfree nediumwas exam ned. As a
result, with a culture nmedium of the present invention, it was confirmed
that fibroblasts available for feeder cells can be grown even from4l.77
PDL, subcultured up to four passages, and .divided up to approxi mately
53 PDL (Fig. 8). This result suggested that a substantial anmount of
feeder cel Isuspenthedpaepadrédxfr. @etiagheicgl b stuldgiure njdPBRG1 f&xanpl e
5) MRC-5 obtained fromCell Bank as in Exanple 1 was 21 suspended at 2.1
x 105 cel | spxepagaticul tafr efaedeumdeadrls piBpar dthen efibtedderecekas (B)

t hen subculture was repeated on a collagen-coated culture dish until the
proliferatipreritedecin ned codddadrequagided ecailitomel idish wintth la the
serumfree medium was examned. As a result, with a culture nmedium of the
present i rveptiberationasagofdtiriiingdy hand ithyeo i xestist emal 1 @bl bimbl
feeder cells can be grown even from41.77 PDL, subcultured up to seven
passages, andtli¥idegunrnfseappeokimaralsy eg@mPped. which is nearly the
limt of the finite cell division of fibroblasts (Fig. 9). This result
suggest ed that a3 uFesSwbEi ufibh Bheulture medium of the present

invention, it was confirmed that fibroblasts available for
feeder cells can be grown even from 41.77 PDL, subcultured
up to seven passages, and divided into approximately 60 PDL,
which is nearly the limit of the finite cell division of
fibroblasts (Fig. 9).

This result suggested that a culture medium of the
present invention could produce more feeder cells in
combination with a collagen coat.

.[0037]
(Example 6)

A normal human diploid iung fibroblast cell line
(TIG-3) obtained from Cell Bank and cultured into 28.76 PDL-
in a medium of 10 v/v% FBS in MEM was suspendéd at‘1.8 X
10° cells using a culture medium for preparation of feeder
cells (B) and then cultured into 35.51 PDL on a
collagen-coated culture dish through two-passages of
subculture.

Then, TIG-3 was cultured in a culture medium for
preparation of feeder cells (B) containing MMC at a final

concentration of 10 pg/mL for two to three hours, followed
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present invention could produce nore feeder cells in conbination with a
col | agen coat. (Exanple 6) A normal human diploid lung fibroblast cel
line (TIG3) obtained fromCell Bank and cultured into 28.76 PDL in a
medi um of 10 v/v% FBS in MEM was suspended at 1.8 x 105 cells using a
cul ture nedium for preparation of feeder cells (B) and then cultured
into 35.51 PDL on a collagen-coated culture dish through two-passages of
subcul ture. Then, TIG3 was cultured in a culture nmediumfor preparation
of feeder & Ithg Bnawhtedmiony MVeetl ddivhaioncofmn s dthorrwituwoe pg/ nL
for two to three hours, followed 22 by the inactivation of cell

di vi si on. THH Ut ken&glindne MMediamresevaEchrng WMCoRdd sreabestR e t he
cells were washed three tines with PBS. The cells after washing were

di ssoci at ed-fiasm tABesul ikl &iBsh by Theypeehl 2 atiidiey ovashingv®Wars psin,
1 mM EDTA) to count. As a result, approximately 2.1 x 107 of feeder

cel I s wer e HotsadiatedHizon &g cudtyggesdoaht pattayp ez akbemt (Gf2F eeder
cells could be prepared froma fibroblast cell line other .than MRC-5 by
using a cul'tAfe rEdRFhLf tthe™r eBBRR) ®RerWit- [ 0B38 2 (Wikbdrati ve

Exanmple 1
P ) approximately 2.1 x 107 of feeder cells were obtained.

This result suggested that a large amount of feeder
cells could be prepared from a fibroblast cell line other
-than MRC-5 by using a culture medium of the present
inventioh. |
[0038]

(Comparative Example 1)

MRC-5 obtained from Cell Bank as in Example 1 was
suspended at 2.2 x 10° cells using a culture medium for human
primary fibroblasts which was a modified MCDB 202 free of
serum albumin and added with 1 ug/L FGF and 5 mg/L insulin
(hereinafter referred to as "FGM": from Cambrex) and
cultured on a gelatin-coated culture dish through
one-passage of subculture. However, the cell
proliferation was inactivated after subculture, thereby
the required MMC treatment was not conducted, resulting in
difficulties in preparation of feeder cells.

[0039]
(Comparative Example 2)
MRC-5 obtained from Cell Bank as in Example 1 was

suspended at 2.2 x 10° cells using FGM and cultured on a
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MRC-5 obtained fromCell Bank as in Exanple 1 was suspended at 2. 2 X
105 cells using a culture nmediumfor human primary fibroblasts which was
a nodified MCDB 202 free of serumal bumin and added with 1 ug/L FGF and
5 ng/L insulin (hereinafter referred to as "FGVM': from Canbrex) and
cultured on a gelatin-coated culture dish through one-passage of

subcul ture. However, the cell proliferation was inactivated after

subcul ture, thereby the required MMC treatnent was not conducted,
resulting ierlbkdéncodbeted ioupteparadisn ofhfeeder ométsasfHO89Iof
(Conparative Exanple 2) MRC-5 obtained fromCell Bank as in Exanple 1 was
suspended asulRcRlkun®sceéldwewst ng iFGM amdy ¢wl Compdrenise B8ample 1,

col | agen-coated cul ture dish through one-passage of subculture. However
simlarly tioheorphl argodel Rxagiplen was threacll vapedl 4 fegats wrowature,

i nactivated after subculture, thereby the required MMC treatnment was not
conduct ed, thekeyi vfei refyiredl MMEs tneaiigidr av@#dn ot feaudcked) s.

| ndustrial Applicability (00401 According to the present invention,
feeder cel |5egisEing i dififlcwit iGmiyorrerstramiocsl P§ feedadi ¢Rlhiman' s
can be prepared with a serumfree nediumw th a reduced risk of
zoonosis. Further, in conbination with a cell adhesion

Industrial Applicability
[0040]

According to the present invention, feeder cells used
in culture of embryonic stem cells including human's can
be prebared with a serum-free medium with a reduced risk
of zoonosis. Further, in combination with a cell adhesion
factor such as gelatin and collagen, a long-term culture
can be achieved, so that limited donor-derived materials
can be used wultimately, resulting in considerably
minimizing the risk of contamination of contagium which is
caused by changing donors of feeder cells. In addition,
as the present invention was confirmed to be available for
a plurality of cell lines by Examples, it can be used in
.the preparation of respective feeder cells appropriate for

embryonic stem cells derived from a variety of animals.

24



factor such as gelatin and collagen, a long-termculture can be
achieved, so that Iimted donor-derived materials can be used
ultimately, resulting in considerably mnimzing the risk of _

contam nati on of contagi umwhich is caused by changi ng donors of feeder
cells. In addition, as the present invention was confirned to be
available for a plurality of cell lines by Exanples, it can be used in
.the preparation of respective feeder cells appropriate for enbryonic
stemcells derived froma variety ofCaaiMals. 24 CLAIMS 1. A culture
medi um for preparation of feeder cells for enbryonic stemcells,

conpri si ng serAical bune npednsul fnrapdeparbadan redifisgdasersi Is t firer anount
of said serumalbumin .is from2 g/L to 50 g/L, the anpbunt of said
insulin is dmunyoriiogltlent oe 1D, mgphlp,r igmich s ae dulasiddumiad, damsiud 1atahe@ast
one kind selected fromMeM a-MEM DMVEM | MDM Ham F10, Ham F12, Medi um
199, RPM IH64thsaRl TEeda, WRDE: 194;he/CDR WS, o MERBLd 163rurVCDB @in and
MCDB 202. 2. The culture medium according to claim1 further conprising
a cell adheis$ diroimet 9L 3 Sthg/&ul theeamedn um fcedrddingufldncl ai forQm :
wherein the cell adhesion f actor is at |east one kind selected f rom
col | agen, Tge&ath ko L0y owddt i andveeidnbashh, mediini hs pbl Ikyst e

pol yorni t hi ne and pol yet hyl enei m ne. 4. The cul ture nmedi um according to
claim1, 2 kmd@sedeched from MEM, o-MEM, DMEM, IMDM, Ham F10, Ham F12,

Medium 199, RPMI 1640, RITC 80~7, MCDB 104, MCDB 105, MCDB

153, MCDB 201 and MCDB 202.

2. The culture medium according to claim 1 further

comprising a cell adhesion factor.

‘3. The culture medium according to claim 2, wherein the cell
adhesion factor is at least one kind selected from collagen,
gelatin, fibronectin, wvitronectin, laminin, polylysine,

polyornithine and polyethyleneimine.

4. The culture medium according to claim 1, 2 or 3 further

comprising a cell growth factor.
5. The culture medium according to claim 4 , wherein the cell
growth factor is at least one kind selected from fibroblast

growth factor and epithelial cell growth factor.

6. A method for preparation of feeder cells for embryonic
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conprising a cell growh factor. 5. The culture nmedium according to claim
4, wherein the cell growh factor is at |east one kind selected from
fibroblast growth factor and epithelial cell gromh factor. 6. A nethod
for preparation of feeder cells for enbryonic 25 stemcells conprising
the steps of: culture and proliferation a cell population conprising at

| east one kind of cells selected fromfetal skin fibroblasts, fetal

nyofi brobl asts, fetal lung fibroblasts, fetal epithelial cells, fetal
endot hel i alstegel¢sl ladubtpsksingi bhebbasps, oddul t | ung fi brobl asts,

adult epithelial cells and adult endothelial cells in the culture nedium
for preparation ofulftesder eedll spfrorl ifemartiar ¢ &t epedél | Pawcation to
any one of claims 1 through 5, and inactivation of proliferation of said
cul tured ammbmgpriotineralt deasd] longopdhnst ponceylai sehyctadEvemifeal at i on.
7. The preparation nmethod according to claim®6, wherein said culture and
proliferatigHnst epibsokbaguet edfehad chlvedibropdesdls,codiath i tHrg cel |
adhesion factor. 8. The preparation nethod according to claim?7, wherein
the cell ddiexalokadtet oferslaeniddstlicie kehlisselfecrdd gndntihebiahgen,
gelatin, fibronectin, vitronectin, |amnin, polylysine, polyornithine
and pol yet g lerfei nidelt 9skine fikgpdrlastoh nedhdll dveer dillyradlasme, 7

or 8,
adult epithelial cells and adult endothelial cells in the

culture medium for preparation of feeder cells for
embryonic stem cells according to any one of claims 1
through 5, and

inactivation of proliferation of said cultured and

proliferatedcellpopulationbyndtomycinCZorirradiation.

7. The preparation method according to claim 6, wherein said
culture and proliferation step is conducted in a culture

vessel coated with a cell adhesion factor.

8. The preparation method according to claim 7, wherein the
cell adhesion factor is at least one kind selected from
collagen, gelatin, fibronectin, vitronectin, laminin,

polylysine, polyornithine and polyethyleneimine.

9. The preparation method according to claim 6, 7 or 8,
wherein in said culture and proliferation step, the
cultured cells are allowed to undergo cell division twenty

or more times on average.
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wherein in said culture and proliferation step, the cultured cells are
all owed to undergo cell division twenty or nore tinmes on average. 26 10.

Feeder cells for enbryonic stemcells obtained by the preparation nethod
according to any one of clains 6 through 9. 27

10. Feeder cells for embryonic stem cells obtained by the

preparation method according to any one of claims 6 through

9.
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