DESCRI PTION THE CULTURE MEDI UM FOR CULTURI NG FEEDER CELLS FOR EMBRYONI C
STEM CELLS CULTURE AND THE PREPARED FEEDER CELLS Technical Field [0001] The
present invention relates to a culture nmedium for preparation of feeder
cells for use in culturing enbryonic stemcells including human's, the
preparation nethod of feeder cells enploying the culture nedium and the
resulting feeder cells therefromfor enbryonic stemcells. This application
clainms the priority of Japanese Patent Application No.2004-36845, which is
incorporated herein by reference. Background Art [0002] Enbryonic stem
cells are undifferentiated cells dEFS¢EIEIASM the inner cell nass of a

bl ast ocyst and have a pluripotency to differentiate into all tissue types;
Chereby its B COMIVSH MEDERBERBHULAURANGS TEP R SIEIZe) FORGNBIYOWES {1 ssue
transpl antation, drug discovery research, and gene therapy. Further, it is
known t hat b y SRR SESRS QT RyANe THELCRAPERER BEEDERCGESHST yo
obtained by the nuclear transfer fromadult somatic cells. Recently,

t echnol ogi es i nduci ng enbryonic stemcells to be developed 1 into various
ti ssues including nerve tissues have been reported, and as tissues

devel oped fr ot @HbFgdhi E184dm
[0001]

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.

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 blastocyst 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



cells are genetically equivalent tissues wi thout inmunologically being
elimnated, so that their application to transplantati on and gene therapies
has becone expected. Further, subjects for which enbryonic stemcells are
produced have becone diverse covering from experinental small aninmals to
primates including human, and the isolation of enbryonic stemcells of
rhesus nonkey, the separation of that froma human ovumfertilized in vitro
and the |i ke have been reported. [0003] Further, Suenori et al. succeeded in

new y develop ,to establish, enbryonic._stemcells by intracytoplasm c sperm
i nj ection fr&ﬂ%f(ﬁﬁﬁﬁﬁﬁﬁuglﬁﬁﬁﬁ ylﬂﬂ%ﬂﬁﬁQQEEﬁﬁ%%l5?F§Teswhﬁ F%?QEeful

for preclinical studjes and w dely enpl pye in di cal resear.ches, and
Shown 15 pl ATy oai AE atAE T G For S § KR her 06, CHRGVETSG GO 1 med
that dopam nergi c neurons are generated from.the enbr%onic stem cells of a
Cynonol gus mﬁﬂéiﬁ [8504] FSAF Yo £l %t eFAEEVRL el ubit REURB et I REer i bed
above have caonventionally been_cocultured with feeder cells to facilitate
their grow hITWWERIQALGAELDf SfFMEoni ELiTdRATEEI s 8P a 3 Fmat E19%T udi ng
in particular, human usin a serum an undifferentiated state of them
cannot be 2 3RRHE AR g@ RN SR AL 1 e n Rt D% eFDRFPPEESTERTIM  has

been studi ed (see patent docunent No.1). . , ,
become expected. Further, subjects for which embryonic

stem 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 vitro
and the like have been reported.

[0003]

Further, Suemori et al. succeeded in newly develop
to establish embryonic stemcells by intracytoplasmic sperm
injection from a cynomolgus monkey (Macaca fascicularis)
which is useful for preclinical studies and widely employed
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
above have conventionally been cocultured with feeder cells
to facilitate their growth. When culture of embryonic stem
cells of a primate including, in particular, human using

a serum, an undifferentiated state of them cannot be



[ 0005] However, enbryonic stemcells cannot be maintained when culture only
wth a serumfree nedium therefore feeder cells, which partly substitute
for the effects of a serum are essential for the coculture. As the feeder
cells, for exanple, cells obtained by preparing fibroblasts froma fetal
nouse and subjecting themto mtonycin Cor irradiation to inactivate their
proliferation have been used, so that cocul ture human enbryonic stemcells
on feeder layer derived froma nouse could lead to zoonosis and the I|iKke.

As this tl SS@SiE@%‘i&%@i,aE% ?ﬁ%’xg'ré’&fgu%é Syman: eé"%(r?\%‘?ﬁd SRRl 1S

._Cf -
expected to be as a materia transplantati on and gene therapies, risks

| i ke zoonosi aSS%%%EdS%%&F%%g:Mﬁ%§§%hk%§?qﬁgguﬁénguﬁgh%ﬁﬁpossible' [ 0006]

Thus, instead of "using a hods ™ usi ng n fetal
fibrobl asts, %%Blt oviduct epithelial cells (non-patent docunment No.1),
human neonatél Pgreskin-derived fibroblasts (non-patent docunent No.2, 3),

adult skin fibrobl st s (non- %te%t.%pc nen%e 54) %%%th%ﬁa%a'% ne Jmmyrow

cell s (non-patent 8g8n%ﬁf ﬁ%.gy ad féﬁ&@r ?gllgahave b en_HEpgﬁteé{ [ 0007]

rovever . Muslogt, LIBSE B P E S s ae Oped R AR dige arount

are needed, feeder cells, which partly substitute for the effects of

a serum, are essential for the coculture. As the feeder

cells, for example, cells obtained by preparing fibroblasts

from a fetal mouse and subjecting them to mitomycin C or
irradiation to inactivate their proliferation have been
used, so that coculture human embryonic stemcells 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 fetal mouse, methods using
human fetal fibroblasts, adult oviduct epithelial cells
(non-patent document No.1l), human neonatal
foreskin-derived fibroblasts (non-patent document No.2, 3),
adult skin fibroblasts (non-patent document No.4) and human
bone marrow cells (non-patent document No.5) as feeder
cells have been reported.

[0007]

However, most of them use primary cells, thereby to



so that checking on every donor for the contagiumis also |aboriously
needed. In addition, these culture nedia for preparation of feeder cells
derived froma human use a serum such as fetal bovine serum (FBS), |eading
a risk of spread of unknown pat hogens such as unknown infections and prion
fromthis serum [Patent docunent No.l] Panphlet of International
Publ i cati on No. 98/ 30679 [ Non-patent docunent No.|] Nat.

Bi ot echnol . 20: 933-936 (2002) [ Non-patent docunent No.2] Biol.
Reprod. 68: 2150- 2156 (2003) [ Non-paten ocunent No. 3]. Hum

Repr od. 18: 14(?32@4169 3 e [RBRPB% e‘H{ gBE‘BHerﬁm%Y%‘}l%t Sirtlel $%5L 2% 546- 556
(2003) [ Non- patent, docupent . StemCel |s, 21:131-142 (2003 | scl osure
of the | nventihfiFt I%Y%%%I%&#W*h@l?ﬁ&ﬁ?%ﬁ alf%d%%e]% obj ect
of the present invention is to provide a culture nediumfor preparation of
feeder cells brthat % OFt &ELYl ASNOFhE R ERR BRNBRGYUTIBfF iR ent |y

establish feeder cells for use in culture of enbryonic_stem cells including
hurman' s fromidkatirsondgreefgqdvedn addition, these culture media for

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.

(2003)

Disclosure of the Invention

( .[Patent document No.1l] Pamphlet of International
Publication No.98/30679
[Non-patent document No.1l] Nat. Biotechnol.20:933-936
(2002)
[Non-patent document No.2] 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

(Problems to be Solved by the Invention)

[0008]

The object of the present invention is to provide a

culture medium for preparation of feeder cells

for



materials and to culture themin a condition of a reduced risk of infection
(hereinafter referred to as "a culture nediumfor preparation of feeder
cells") . Also, a preparation nmethod of feeder cells, which is relatively
safe even when subjected to coculture with enbryonic stem cells, and the
resulting feeder cells there fromare provided. (Means to Sol ve the

Probl ens) [0009] The present inventors had studied to solve the matters
above and found that using a culture nmedium for preparation of feeder

I'l's, i Si t. | t bum [ lin i b | di
el | " hopul Bt FORAGARHST & GT™ BRLOM nd R EBIGATLAT SUTe BRbAf: S col 5

and conprisin t. .| east aqne Ki of cells, selected fromfetal. skin

1 br obl agt 5. PRI EGARAE oL 8tk® Rl FEhoHItaOt My S SR 1 S fTRel i al
and endotheliah cell,s, adult ggin apd Igng fi?robla ts,, adult epithelial
and endothelF&IlfbeHQ$%ﬁ§$Qﬁe YRRY Prof FPBr at LB tERd FREPTCHRFSSEY t he
present invention. [(0010] Therefore, the present invention_consists of the
5 fol | owi ng: MafeIAaf eGP ESr CRPBpAR o i T OF L ¥R R & &19°uGsst

enbryonic stemcells, conprising serumalbumn, insulin and a hasal nedi um

wherein the &t o RS tdamhaasimaffer referred to as "a culture

medium for preparation of feeder cells™). Also, a
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 thematters
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
becoming feeder cells for embryonic stem cells and
comprising at least one kind of cells selected from fetal
skin fibroblasts, 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



from2 g/L to 50 g/L, the anount of the insulinis from1 ng/L to 100 ng/L,
and the basal nmediumis at |east one kind selected fromMEM a-MEM DVEM

| MOM 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 medium according to
precedi ng aspect 1 further conprising a cell adhesion factor. 3. The

cul ture nmedium according to preceding aspect 2, wherein the cell adhesion
factor is at |least one kind selected fromcollagen, gelatin, f ibronectin,
vitronectin, lamnin, polylysine, polyornithine and polyethyl eneimne. 4.
The cul ture nedillowiaorordi ng to preceding aspects 1, 2 or 3 further
conprising a cell gromh factor. 5. The culture nmedi umaccording to
precedi ng aspect 4, wherein the cell growmh factor is at |east one kind
selected fromfibroblast growmh factor and epithelial cell growh factor.
6. A net hod flar preapbrate anedfuheéder peephsatapneniir Verider stedmscefdis
conprising the steps of: culture and proliferation a cell popul ation

conpri si ng atentasdn iometkinnek I s cebnp rdelieet edrim@bfwiial, ifsakin and
fibroblasts, fetal nyofibroblasts, fetal lung fibroblasts, fetal epithelial
cells, fetal ®pdethehktdlumgekhsreaduttic sitidurft rfobhasssruadalbuhing s

fibroblasts, adult epithelial cells and adult endothelial cells in the
cul ture nedi wadmor pi/epawacpoy/of tredemnoget! sffeke insulin is from 1
mg/L to 100 mg/L, and the basal medium is at least one kind
selected 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 preceding aspect 1
further comprising a cell adhesion factor.
3. The culture medium according to preceding aspect 2,
wherein the cell adhesion factor is at least one kind
selected fromcollagen, gelatin, fibronectin, vitronectin,
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 preceding 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 comprising the steps of:

culture and proliferation a <cell population

comprising at least one kind of cells selected from fetal



enbryonic stemcells according to any one of preceding aspects 1 through 5,
and inactivation of proliferation of the cultured and proliferated cell
popul ation by mtonycin Cor irradiation. 7. The preparation nethod
according 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 nmethod according to preceding aspect 7, wherein the cel
adhesion factor is at |east one kind selected fromcollagen, gelatin,
fibronectin, vitronectin, lamnin, polylysine, polyornithine and
pol yet hyl eneishine. fiorahbaptepar deton neviedd backdrditry t Egrakedivyg aspect s
6, 7 or 8, wherein in the culture and proliferation step, the cultured
cells are al lfoMephasmeler foteedl lepditiessiionl ¢ekhsy detmdr eertdatgsebiehver age
10. Feeder cells for enbryonic stemcells obtained by the preparation
met hod accor diggls o adylonekdhn pridoes astaspedust6 lumgouibebiEtect s of
Invention) [0011] 7 Wth a culture nmediumfor preparation of feeder cells
of the presertdikyenmtitdrgl fekederl lcelans whiudlt andotékdtiiadergllsate @ven
subj ected to coculture with enbryonic stemcells including human's can be
est abl i shed andltoute umsdliover far | pmgpperitadn Metfer Eakdetorcébbderfarl |l s are
.derived from limted donors, for exanple, fetal skin fibroblasts, fetal
embryonic stem cells according to any one of preceding
aspects 1 through 5, and

inactivation of proliferation of the cultured and
proliferated cell population bymitomycin C or irradiation.
7. The preparation method according 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
selected fromcollagen, 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 average.
10. Feeder cells for embryonic stem cells obtained by the
preparation method according to any one of preceding

aspects 6 through 9.

(Effects of Invention)

[0011]



nyofi brobl asts, fetal lung fibroblasts, fetal epithelial <cells, fetal"

endot helial cells, adult skin fibroblasts, adult lung fibroblasts, adult
epithelial cells and adult endothelial cells and the |like, therefore
capability of a long-termculture is useful. Wth it, coculture of

enbryonic stemcells including human's with feeder cells for enbryonic stem
cells can be achieved, providing enbryonic stemcells which have a reduced
ri sk of zoonosis and the like in case of using enbryonic stemcells as a
material for transplantation and gene therapies. Brief Description of the

Drawi ngs [0012] gigy alc%h%\ﬁ&eamga%a by eﬁmacql%rpek%eéé 4Q) 1Qf

enbryonic stemcells froma cynonol gus no were cultured on

feeder |ayepeniepgied it BX3ERESOR, fé&desc% QU ;PO 0614 cdang! d col ony

(x 100) of enbryonic stemc fom a cynonol gus non ter

subcul turedg  whl 84?e¥"e§1?nﬁé’éﬁﬁcﬁec% %c};‘i%% %%ﬁrer%nrgf@ﬁfg sidh Bxaqple 2. 8

Fig. 3is a Flgure show e proliferation o onic stemcells froma

cynoml gus e kSl ere c ubliced n fgeder daven mharared.d n Exarpl e

2. Fig. 4 shows an iI"mmunost ai ne day-old

col ony of eﬁ@?%ﬁﬁ?bgléhem ﬁ&gé?_‘l iQ”lES‘r £4090p! Quis éieggitveé’d Fhgul tured,

whi ch were cu on fee ayer prepared 1n
limited donors, for example, fetal skin flbroblasts, fetal

myofibroblasts, 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 1is useful. With it, coculture of
embryonic stem cells including human's with feeder cells
for embryonic 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 Description of the Drawings
[0012]

Fig. 1 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 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. 5 shows a photo of 10 day-old colony (x 40) of enbryonic stemcells
froma cynonol gus nonkey, which were cultured on feeder |ayer prepared in
Exanple 3. Fig. 6 shows a photo of 4 day-old colony (x 100) of enbryonic
stemcells froma cynonol gus s nonkey after subcultured, which were
cultured on feeder |ayer prepared in Exanple 3. Fig. 7 is a figure show ng
the proliferation of enbryonic stemcells froma cynonol gus nonkey, which
were cultured on feeder |layer prepared in Exanple 3. Fig. 8 is a figure
showing the proliferation of MRC-5 cultured using a gelatin coat in

conbi nation with aFig.t uBeisnedi filghioe phepdnat itdre obrbéederatedlons ¢B) in
Exanple 4. The starting PDL of culture and the endi ng one which was

cal cul at ed byenmtydn g o cedtl f dirlbowangysoholiftisrmeonkeye whithisternt ed.
Fig. 9 is afigure showwing the proliferation of MRCG-5 cultured using a

col | agen coatcult woshi crat feadar t hageeupreaparedednuBxbap ligr €par ati on of
feeder cells (B) in Exanple 5. 9 The starting PDL of culture and the ending
one which was cal culqat etl byowsuahi ngmaeldstatndd| iengag (sUlOW)t wesh wer e
illustrated. Description of the Preferred Enbodi ment [0013] As a basal

medi um used iSERAML pyesiedh yi-Mentbabnyaby e@beyohiandten eetogbfnation of a

plurality of MEM a-NMEM
cynomolgus monkey after subcultured, which were cultured
on feeder layer prepared in Example 2.

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
embryoﬁic stem cells from a cynomolgus mbnkey, which were
cultured on feeder layer prepared in Example 3.

A Fig. 8 is a figure showing the proliferation of MRC-5
cultured using a 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.



DMEM | MOM 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 DVEM

| MOM Ham F10, Ham F12, RITC 80-7, MCDB 104, MCDB 105, MCDB 201 and MCDB
202, which may be used for a serumfree nediumfor fibroblasts, and nore
preferably a fornul ated cul ture nedi umof DMVEM and Ham F12 in 1:1, which
may be used in a serumfree nmediumfor enbryonic stemcells froma prinmate,
is used in view of nutritive value of a culture nedium and the surviva
rate when coculture with enbryonic stemcells after preparation of feeder

celI's. Then, Thhestlgtaihgdpopnpesthienref andbanal eABdnygnvusedhith whe present
invention is based on sources described in Table 1. [Table 1] 10 Table 1

Sour ces of basabtulBdea basturtediacSousces faie e chilgsye Gykkure MEM
a- VEW DMEM | MDM Association Ed.” "Tissue Culture RPM 1840 Technol ogy", 3rd

ed. (Advanced)1,3926+ep.581-583 The Japanese Tissue Culture Association Ed.
"Tissue Culture Medium 190. MCDB 104. MCDB 153 Technol ogy" in The 18th

series of NepeExpepkiBat alf Epemipsidnsr rePGimbdd Blerd
[0013]

. 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 6f a culture medium and the survival rate
when coculture with embryonic stem cells after‘pfeparation
of feeder cells.

Then, the detailed composition of a basal medium used
in the present invention is based on sources described in

Table 1.

[Table 1]

10



Ham F10. Hem F1 2. MCDB 105. Ketauta H ad. 'Nutritional MCDB 202

Requi rements of Cultured Cells 1978 63-113 MIDB 201 Mckeehan. W L. and
Ham R 0. 1976 J. Cell BioL 71 727-734 RifC 80-7 Yenene. 1. at si. 1961 Exp.
Call Res. 134 470-474 [00141 A culture nediumfor preparation of feeder
cells used in the present invention conprising serumalbumn and insulin
as essential ingredients. This culture nmediumcan further contain other

i ngredi ents. However, ingredients contain unknown ingredients such as fetal
bovine serum (FBS) and contanminants and having a high possibility of

causi ng inf ecﬁ_ @n apd thef'b'%ﬁ are inadequate. [0015] As other ingredients,
there are i ngl8f &nprfsof begti&dRed i n the above-described basal medi um or
A A = A = N A
met al - cont ai n| ng prote| ns such as 11 tranérheﬂaipaneseo'fltxme Cplnirgpeptldes and
proteins, am NOMEM,GSMEM,DREMIIMDM, be nenkscoiatich EAMTesue Quituedi ent § are
fornul ated i nt ORFMDM medi um t 0 pr oduce | Fechnblogy's 3rdeet. (Mdvahewd) pr edar at i on
of feeder cells. Further, such ingredienfs9gglpl3sd-588r um repl acenentls, which
are

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 Katsuta H. od. “Nutritional
( > . . Requirements of Gultured Cells” 1978
: MCDB 202 . 63-115
Mckeshan, W. L. and Ham. R. G. 1976 J.
MCDB 201 GCell Biol. 71 727-734
Yamane, . 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 1in the above-described basal medium, or
ingredients though contained there but the amount is not
enough. Inparticular, for example, cell adhesion factors,

cell growth factors, metal-containing proteins such as

11



commercially available, can be fornulated into the basal nedium described
~above to produce a culture nediumfor preparation of feeder cells. These
serum repl acenents wusually contain serum al bumin and insulin, and further
contain the other ingredients described above. Therefore, (a) serum
repl acenent (s) can be used by fornmulating into the basal nedium such that
t he amounts of serumal bumin and insulin are to be the ainmed anmounts. As
(a) serum replacenent(s), for exanple, ones described in above patent
docunent No.1 may be nentioned. [0016] A culture nediumfor preparation of
f eeder cel | stransfherpneseriter pedivpiemt viast endlp o ttohps i simigicaacétb, adhesi on
factor as the other ingredient described above. In addition, a cell growh
factor is prefeambhyg coapri bed. meRuibhed,. a nBhapecohnaiafhgnpeot eka such as
transferrinis also preferably conprised. A cell adhesion factor is
preferably afotrmasatedeikind Selsedt rddiinoncataders a gellavire, médbnonect i n,
vitronectin, lamnin, polylysine, polyornithine and polyethyl enei mne, and
in particul aftor colrkeageatigel atéh, febdemectdedland vi tFwngrern asechl2
preferred. A cell growh factor is preferably at |east one kind selected
from fibrobl asgrgdoenhsf actoklgdEGrpeamth epépheteénentel| gitowth fateor
(EGF). [0017] A culture nmediumfor preparation of feeder cells in
commercially available, can be formulated into the basal
medium described above to produce a culture medium for
preparation of feeder cells. These serum replacements
usually contain serum albumin and insulin, and further
contain the other ingredients described above. 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), for example, ones described in above patent
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 cell adhesion factor is
preferably at least one kind selected from collagen,
gelatin, fibronectin, vitronectin, laminin, polylysine,

polyornithine and polyethyleneimine, and in particular,

collagen, gelatin, fibronectin and vitronectin are

12



the present invention essentially conprising serumalbumn in a ratio of
from2 g/L to 50 g/L and insulin froml1l ng/L to 100 ng/L. Mre preferred
anounts are from4 g/L to 25 g/L for serumal bumin and from5 ng/L to 30
ng/L for insulin. [0018] Further, a cell adhesion factor is preferably
contained at a concentration from0.3 ng/L to 50 ng/L. However, a culture
medi um for preparation of feeder cells need not be fornmulated with a cel
adhesion factor when that factor is used to coat the inner surface of a
cul ture vessel as described below Preferably, a cell growth factor is

cont ai ned i npae€ehkirede nERdiai Lebwhepacdbi ok pireffeederly gellsadtnoner ati o of
from0.01 pg/L to 100 pg/L, and in particular, preferably a fibrobl ast

growt h fact okihgomel.edted9t koo fibRWllastangronte FRiIAbIFGRN apit hel i al
cell growh factor fromO. 5 pg/L to 50 }ig/L. A netal-containing protein

such as trangperhieniiag Reafierguwticadaidedi@gra. ratio of from1l ng/L to 50
nmg/ L. [0019] As cells available for establishing feeder cells for enbryonic

stem cel | s offpphejpresent invention, for exanple, 13 at |east one kind of
cells fromfetal skin fibroblasts, fetal myofibroblasts, fetal |ung

fibrobl asts, fetala epithebilasshl for fitdls andoineli dlecld veiadulh skin
u

fibroblasts, adult lung fibroblasts, a t epithelial
the present invention essentially comprising serum albumin

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. Preferably, a cell growth factor is
contained in a culture medium for preparation of feeder
cells in a ratio of from 0.01 pg/L to 100 ng/L, and in
particular, preferably a fibroblast growth factor from 0.1
ng/L to 10 pg/L, and more preferably an epithelial cell
growth factor from 0.5 ug/L to 50 ug/L. A metal-containing
protein such as transferrin is preferably contained in a
ratio of 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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cells and adult endothelial cells can be selected. A cell population
conprising a selected cell species can be <cultured and grown in a culture
vessel containing a culture mediumfor preparation of feeder cells of the
present invention under a condition in 3%to 10% CO2 at a tenperature of
35C to 40C for 1 to 30 days. After growing the cell population described
above, cell proliferation can be inactivated by mtonycin C or irradiation
to obtain a large anount of feeder cells. [0020] As stated above, safe
feeder cells for enbryonic stem cells, which are al nost free of zoonosis,
can be grownatindersta oger kinfd exf caklls ef nomd Peepar ediby fabpobpaisdatsi,on
met hod conprising the steps of proliferation cells and inactivation of the
proliferatiofietkd thgofeblrobjrealtis,er dteitanl stlepadesdbirioed asliove, fatadl ture
vessel for cells can be coated with a cell adhesion factor beforehand. In
the cell prokpfiehatlied steblst hdetallt uerdotieél sahr eeldld,oweduib wkder go cel
division twenty or nore tines on average, obtaining a | arge anount of
feeder cell sfipExaiplse)s,14af@l02jurkxafpbesbandtEonpatatt vepktarplied of the
present invention will be explained bel ow but these Exanples show just one
i npl enent ati celdspent ddult kenduiripokia bfcedslss samnge gdbecepd oducicedd of the
present invention, so these
population comprising a selected cell species can be
cultured and grown in a culture vessel containing a culture
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
population described above, cell proliferation 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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Exanples will never limt the present invention nor inpose any restrictions
onit. Now, in the follow ng Exanples, as feeder cells, a human cell |ine
grown on a medium conprising 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 experinent material, which forces us to obtain
and use an existing .human cell line for research purpose in these
experinments. [0022] (Exanple 1) A nornmal human diploid lung fibroblast cel
l'ine (NFK}ngggifined fromCell Bank and cultured into 41.77 PDL
(popul ati on dou ng Level (The Japanese Tissue Culture Association Ed.

T Soue e, TSGR e SRasaliVE dBRo PP bl o8 EGLUM O 10
cul tured i nt6 9 66 P bh B GAA kb Rrdd™ Bodnt PREsukBRbpastate o
subcul ture. [0023 Conposition.of a cultuyre di um for preparatjon of
Fooder 15 cBITS TR ORPIEHDST OGO GG WREIP BRT1° BovTe. Ser U al buni n
(BN 10 poll B Qmil i pand A L OLGRYS) song gDgd) T
Examples will never limit 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 subculture.

[0023]

Composition of a culture medium for preparation of feeder
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for two to three hours using a culture nediumfor preparation of feeder
cells (A containing mtonycin C (MMC) at a final concentration of 10
pg/m., followed by the inactivation of cell division. Then, the culture
medi um for preparation of feeder cells (A) containing MMC was renoved and
the cells were washed three tinmes with phosphate buffer (PBS). The cells
after washing were dissociated fromthe culture dish by trypsinization
(0.25 wv%trypsin, 1 mMEDTA) to count. As a result, approximately 5.5 x
106 of feeder cells were obtained. [0025] (Exanple 2) { MRC-5 obtained
from Cel|l Bamlelds i(®)Exanple 1 was suspended at a cell count of 2.1 x 105
cells using the followng culture nediumfor preparation of feeder cells
(B) , and the cel | 8I®eB®-Jubedi tmratiddut thas sgdeboivhhe &3rd alPbimion a
gel atin-coated culture dish. Then, the cultured MRC-5 descri bed above were

cul tured for (B&2)t,010hEAL BGEY, S1 ugi/gi AsGULh Wrel el ADnhfyalr o qoredasoaid on of
feeder cells (B) containing MMC at a final concentration of 10 pg/niL,

foll owed by t[hezidnactivation of 16 cell division. Then, the culture medi um
for preparation of feeder cells (B) containing MMC was renoved, and the
cells were washed Theee thaes wWdidedPBRCED dquattide-d apdek weeldus tulleese

feeder cells were plated onto a gel atin-coated dish having a dianeter of 60

nm at 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 ug/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 preparation 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 ug/mL, followed by the inactivation of
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approximately 4 x 105 per dish as the nunber of living cells and left to
adhere. [0026] Conposition of a culture nediumfor preparation of feeder
cells (B): A mxed culture nediumof DVEM and HamF in 1 : 1 added wth 20
v/ v% serum repl acenent (Knock out Serum Replacenent: fromlnvitrogen
(patent docunent No. 1)) containing 83 g/L albumn and 100 ng/L insulin, 1
v/vo solution of MEM non-essential amno acid (fromlnvitrogen), |Inmmol/L
sodi um pyruvate, 2mol /L L-glutamne, 0.1 mmol/L 2-nercaptoethanol,10 }ig/L
EGF and 1 ug/L FGF [0027] After thawing a cryopreserved stock of enbryonic

stem cells &edin dicyposnl gushsnpkeye auduspenseanunf fobhopeepakrhsioat a
concentration of approximately 2 x 105 cells/nlL as the nunber of living

cells in theofokkedengcellltsur@)medindafroimg emc ywas creneteas! hadf cam a
cynonol gus nonkey (A) was plated onto the dish in which the feeder cells

descri bed abewglwewerel fbkhta adheeetihbe Gakanpgs eb prbryesi €estem cells
from a cynonol gus nonkey were cultured in a 5% CQ2 incubator at 17 37C,

changi ng cul tgresnedi a fysenbryente stemicel | gefeomplateynonmhgys aonkey
(A) everyday until grown enough for subculture (for ten days). [0028]
Conposi tion gklateuttune cadedytighf ohaemhgyoai casime el IS 60 mm at
approximately 4 x 10° per dish as the number of living cells
and left to adhere.
[0026]
Composition of a culture medium for preparation of feeder
cells (B):

A mixed 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.1))
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 ug/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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froma cynonol gus nonkey (A) A m xed culture medium of DMEM and HamF in 1 :
1 added wth 20 v/v% serum repl acenent (patent docunent No.1l) containing
83 g/L albumn and 100 ng/L insulin, 1 v/v% MEM non-essential am no acid
solution (fromlnvitrogen), |mol/L sodium pyruvate, 2mmol/L L-glutam ne
and 0. 1 mmol /L 2-nercaptoethanol. [0029] The colonies of cultured
enbryonic stemcells from a cynonol gus nonkey descri bed above were
di ssociated from the dish by trypsinization (0.25 wv%trypsin) . A part of
the cells in the dish were plated again onto a dish containing new feeder
cells, then 3ufCuraharesi g o linder metdhe Saneemonygdniorst dmcefldsr fdaps, and
the remaining cells in the dish were dissociated therefromto count. [0030]
After fini shangyoohbdpest menkgyc ulA)ureste molani st o geobnyendugbt énrcel |'s, a
part of the cells in the dish were dissociated fromthe dish simlar to the
above to coustbcuThareertdion ngrcaldys)i.n the dish were fixed with 4 wv%
par af or mal dehyde, then i munostained with FITC | abel ed 18 SSEA-4 anti body
(Santa Cruz BDo6g&¢hnol ogy, Inc), and observed with-a 460-490 nm BP and a
515 nm BA by fluorescence mcroscopy. [0031] As a result, the enbryonic
stemcells f€ompasition of a culture medium for embryonic stem cells
from a cynomolgus monkey (A)
A mixed culture medium of DMEM and Ham FFin 1 : 1 added
with 20 v/v% serum replacement (patent document No.1l)
containing 83 g/L albumin and 100 mg/L insulin, 1 v/v$% MEM
non-essential amino acid solution (from Invitrogen),
‘1lmmol/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 count.
[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
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cynonol gus nonkey had an equi val ent col ony norphol ogy as

that cultured with

the feeder cells derived fromnouse fetal fibroblasts both during and after
subculture (Figs. 1 and C 2), showing the enbryonic stemcells froma

cynonol gus nonkey were proliferated (Fig. 3). Further,
at the end of culture, a fluorescence by SSEA-4, which

n i nmunost ai ni ng
s one of markers

for enbryonic stemcells froma primte, was observed (Fig. 4) , proving it

to be the colony of enbryonic stemcells froma prinate.

This result

suggested that on feeder |ayer prepared from MRC-5 by the nethod accordi ng
to the presemSEHANenahtapbodenbtyamie <$irern cBlibsechnoBegyul tined, [00B2]
(Exanple 3) MRC-5 obtained fromCell Bank as in Exanple 1 was suspended at
a cell count obfsexvetrl xitd6 dé€l0-4 90shmdp it ardcubi Grren BAgey drhufoare soregpasr at i on
of feeder cells (B) and subcultured four passages into 53.68 PDL on a
col | agen- coatregdmddamye. di sh. Then, the cultured MRC-5 descri bed above was

cultured for two to three hours in a culture nediumfor

preparation of

feeder cells [®)31ldontaining MMC at a final 19 concentration of 10 pg/ni,
foll owed by the inactivation of cell division. Then, the culture nediumfor
preparation of feéderacet¢sulB) dom aiembryoic waesemenogédsantirethe el | s

were washed three tinmes with PBS, preparation of feeder

cynomolgus monkey had an equivalent colony morphology as
that cultured with the feeder cells derived frommouse fetal
fibroblasts both during and after subculture (Figs. 1 and
2), showing the embryonic stem cells from a 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
from a 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 adcording 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 x10% 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 three hours in a culture medium for

preparation of feeder cells (B) containing MMC at a final
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cells. [0033] These feeder cells were plated onto a gelatin-coated dish
havi ng a dianeter of 60 nmat approximtely 4 x 105 per dish as the nunber
of living cells and left to adhere. After thawi ng a cryopreserved stock of
enbryonic stemcells froma cynonol gus nonkey, a suspension of those cells
at a concentration of approximately 2 x 105 cells/nL as the nunber of
living cells in the culture nediumfor enmbryonic stemcells froma
cynonol gus nonkey (A was plated onto the dish in whi ch the feeder cells

2550 | nEABAEOE AL P oG M o d PR S ok Y m@éf%ﬁhciv“ﬁﬁc“' Grom
were di ssoct 4644 ‘gi‘f?lﬁéipi{ . iﬁs‘f’liﬁ%@% R Sorery s ﬁ)or © pkaay iﬁ%@o?ei e
el 15, "t hen il TR e el heopf T ey 1T S M YERG N PBR Tonre1adys, and
Ater Tini ShERgcolalRd tRE SN trbt o Bar ZSrs%Q?éEfléﬁB"pifﬁﬁf%‘éé‘%re [ 003¢]
cells, the celli were dissociated fromthe dish to count. As a result, the

enbryonlc stEMCE s from a cynonol gus nonkey had an equi val ent colony
nor phol ogy a%oo%%ﬁt cultured with nouse feeder cells both during

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 cultured in a 5% CO,
incubator at 37°C, changing 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 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 count.

[0034]

After finishing culture the subcultured colonies of
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subcul ture and at the end of culture (Figs.5 and 6) , showing the cells
were proliferated (Fig. 7). This result suggested that using a
col | agen-coated dish as in Exanple 2, enbryonic stemcells can be cul tured
with the feeder cells prepared fromMRC-5. [0035] (Exanple 4) MRC-5
obtained fromCell Bank as in Exanple 1 was suspended at 2.1 x 105 cells
using a culture nediumfor preparation of feeder cells (B) , then
subcul ture was repeated on a gelatin-coated culture dish until the
proliferation was declined, and the proliferation limt wth a serumfree
medi um was ezmbirgedicAstamresiils, whéhcehlsutdns el imesdiain dd thremitésent
invention, it was confirmed that fibroblasts available for feeder cells can
be grown evdashromddun?. PBls asubeultyr ebde ugmib oydoic Ppoasagds,s dmdm di vi ded
up to approximately 53 PDL (Fig. 8). This result suggested that a
~substanti al anoundmolgusessiekegdldd anaagbevpl eparedll dnpmargiaigiay eel |
strain. [0036] (Exanple 5) MRC-5 obtained fromCell Bank as in Exanple 1
was 21 suspehded atilZuted 1083 ttel house nFeadewd t ured lzedbomhf odurfnepar ati on
of feeder cells (B), then subculture was repeated on a coll agen-coated
cul ture di shsubtulltulre apdatd teeaindb fvasl dect i (FEdys .eandntihe) psbowiiekgat i on
limt

the cells were proliferated (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 1n 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, it was confirmed
that fibroblasts 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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with a serumfree nediumwas examned. As a result, with a culture nedi um of
the present invention, it was confirnmed that fibroblasts avail able for
feeder cells can be grown even from41.77 PDL, subcultured up to seven
passages, and divided into approximtely 60 PDL, which is nearly the limt
of the finite cell division of fibroblasts (Fig. 9). This result suggested
that a culture nmediumof the present invention could produce nore feeder
cells in conbination with a collagen coat. [0037] (Exanple 6) A nornal
human diploid lung fibroblast cell line (TIG3) obtained fromCell Bank and
cul tured inteu2genderDlat i  xedd Umedfl s10184/nvgb #BSul hu MEMneES usugpended at
1.8 x 105 cells using a culture nediumfor preparation of feeder cells (B)
and t hen cul puepdriattion35051 flRldldeon aeltsl | Een- thanedswwtu iterdi stast hr ough
t wo- passages of subculture. Then, TIG 3 was cultured in a culture nmedium
for preparateperadtked eeder cedl sag8h-coatadniqgl M adiaghf iwmatil the
concentration of 10 pg/nL for two to three hours, followed 22 by the

i nacti vati onpeblddlelratiivirsivas déeinndéde andit the prediderretibal diimg tMMC was
renoved and the cells were washed three times with PBS. The cells after
washi ng wer ewidhs socieatued fremnidull wulwas eexlasineg. t rypsi ni zati on (0. 25

As a result, with a culture 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 lung 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 suspended 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 ug/mL for two to three hours, followed
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wv%trypsin, 1 mM EDTA) to count. As a result, approximately 2.1 x 107 of
feeder cells were obtained. This result suggested that a | arge anount of
feeder <cells could be prepared froma fibroblast cell line other than
MRC-5 by using a culture nmediumof the present invention. [0038]
(Conparative Exanple 1) 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 serum al bumi n and added
with 1 pg/L FG-F and 5 ng/L insulin (hereinafter referred to as "FGVM': from

Canbr ex) andbyctihtudedcen vatdelmidihceQat ed vdwitan.e dihsh,t bheughl tare passage
of subcul ture. However, the cell proliferation was inactivated after

subcul ture, tkeiehycohbeineayimed WMMCrénoataeaid we bel 1sonsite tvadhgesul ting
in difficulties in preparation of feeder cells. [0039] (Conparative

Exanpl e 2) MBGrzeobt aaed Wfirtam €8kl Banke axdln £xafipke Iwadisinguspanrded at
2.2 x 105 cells using FGM and cultured on a 23 collagen-coated culture dish

t hrough one- passagd adfed Fubauther€ul HENeVE! sh L yitlraid 3 ri 10y LFoirgrar @t.iase
Exanple 1, the cell proliferation was inactivated after subcul ture,

t hereby the reqei r edyWdEnt r eat Mt AWEANOttLORGBUEied, As a result,
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
invention.

[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 pg/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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resulting in difficulties in preparation of feeder cells. |Industrial
Applicability [0040] According to the present invention, feeder cells used
in culture of enbryonic stemcells including human's can be prepared with a
serumfree mediumwith a reduced risk of zoonosis. Further, in conbination
with a cell adhesion factor such as gelatin and collagen, a long-term
culture can be achieved, so that |imted donor-derived materials can be
used ultinmately, resulting in considerably mnimzing the risk of

contam nation of contagi umwhich is caused by changi ng donors of feeder

cells. In addbllilagen-asateel predenird N\GERH Ok hwasi gtonbinkered dsadee avai | abl e
for a plurality of cell lines by Exanples, it can be used in the

- preparation ghbeespesci.veHbreder,ceihslappkops i @dmpd @it i eimsyeoip e gt,em cel |'s
derived froma variety of animals. 24 CLAIMS 1. A culture nediumfor

preparation ehef eederpeslliselat i cematyonng cstiemtee bt etoBpbCIIRGrEGr UM
albumn, insulin, a cell adhesion factor and a basal nmedium wherein the

amount  of sahdrserurelad busgniredf MMO 2t gébtihend0 wg/d , ndbe camauritedyf said
insulinis froml ng/L to 100 ng/L, and said basal nediumis at |east one

ki nd sel ect edebuQmiMgMi nad MEM cDMEMes 1 VMdteplana €16n dlamdelddr Medilym 199,
RPM 1640, RI TC 80-7, MCDB 104, MCDB 105, MCDB 153, MCDB 201 and MCDB 202.
2. The culture medium according to claim11, wherein the

Industrial Applicability

[0040]

According to the present invention, feeder cells used

in culture of embryonic stem cells including human's can

be prepared 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.
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cell adhesion factor is at |east one kind selected from collagen, gelatin,
fibronectin, vitronectin, |lamnin, polylysine, polyornithine and
pol yet hyl enei mi ne. 3. The culture nmedium according to claiml or 2 further
conprising a cell growh factor. 4. The culture nmedium according to claim 3,
wherein the cell growh factor is at |east one kind selected from
fibroblast gromh factor and epithelcahigel |l growh factor. 25

1. A culture medium for preparation of feeder cells for

embryonic stem cells, comprising serum albumin, insulin, a

cell adhesion factor and a basal medium, wherein the amount

of said serum albumin is from 2 g/L to 50 g/L, the amount

of said insulin is from 1 mg/L to 100 mg/L, and said basal

medium is at least one kind selected 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, wherein the
cell adhesion factor is at least one kind selected from
collagen, gelatin, fibronectin, vitronectin, laminin,

polylysine, polyornithine and polyethyleneimine.

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

comprising a cell growth factor.

4. The culture medium according to claim 3, wherein the
cell growth factor 1s at least one kind selected from

fibroblast growth factor and epithelial cell growth factor.
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