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1 DESCRIPTION Medium for Mammalian Somatic Cells and Additive
Therefor TECHNICAL FIELD 5 [0001] The present invention relates to a
medium used when mammalian somatic cells are cultured in vitro, and an
additive to constitute the medium. BACKGROUND ART 10 [0002]
Somatic cells of mammals such as human, including cells having
pluripotency and cells differenfAiSERABTE®OM are important cells which
can be usbitforadir iMerapyrbauSegaie kelearbdieheyC ThensHy of
these cells to allow growth thereof is important in view of productivity of
Tdelisihdl el tHE Py and promotion of the 15 progress in researches for
[{H¥dd medical treatments. [0003] Somatic cells are known to grow in a
serumidentsisdnginveniiom tandsitha serdivmwvassdoided toapoalia0%emate
e serenitaedologius sedum olsiavet fronstibloothelsridad:from an
individual from whom the somatic cells to be cultured were 20 derived,
BACKaRGHeNIDtAREd from blood of a patient from whom the somatic cells
[t®)2é cultured were collected; or serum derived from a different species,
such @& hovineckenimaiamsisalylusetdu{fi04hHoweyes] inlcases plingsetency
adtottig aiffesentimesd thsedraralativglyriarge dmotith2a10bbloed frerethe
thetipntisdregeiredsise thatithe:buidnchthematienidBhealiswihicttishercof
iptahjercatidn Flathef ppdasestwbecel Befistrocdieived irend prifferentof the
Bpesissiisrassadhthdre isadnesibiityateentamination of infectious
[patizegens such as unknown viruses and prions, which is problematic.
[0005]s 3@ dridrtioek, dre S urowits: aasrpanesihasioheermitlwhich
Riugicateddand thebeampanent May sanndenrncingdoRihe epeinf the:
nepddinRd sachtheleliofracammeiual Hoduslaidriashidniitwere
Gt mapEiea oMUY RIAIR aBEHI S-SRI Whoth TR Qells to

Epainiaiedhe QUaitialdhe: et aolls RBIARRSANICt) IS RIOBIRMAl o vine
S2rulR0R6]skherefere, somatic cells are demanded to be grown in a

ium wherein serum is not used or the amount of the serum used is

reduce,azvBrGh asRoRsiBieuiBRR AL JRRanese. d ranslaied Pk S AR
cﬁ%&@%%@pﬁﬁ@ﬁk %%&&1%96 é%@&?&@ﬂ-&ﬁﬁé eﬁ%ﬁt gl Q\f}ﬁch
i@ SeBiKiee Medivmg. far %%H&@%@H&HH@SLS&%&%@H&& ecies is
(BRI RSSERtahmRA %%&%&HH&@&%PM&& %@Bg&ﬁ DSy Laﬁ&
\qu@%ﬂﬁ E&g%ﬁwﬂqgg le'&é Lsserum -free m dlum serotonin whic

mi

n ac |V|ty fo promote mitosis of human mesenchymal cells may be

addedmm e\ﬁe&tﬁx? IR r&ﬁ@ SR B
%Ieiafl}tl § OHTL OH erg Og h h I'UIl’l uS(?Ir] a S {Otgrlo

eC/6ase in ﬁe rGwing a ‘% I% amount

Yl: 1t Y PREEEASRAMAS (2 qual fl the B u.re(yv cells obtamed,
fehSs proglematlc

{0006]

Therefore, somatic cells are demanded to be grown in a medium wherein
serum is not used or the amount of the serum used is reduced as much as possible.
[0007]

In Japanese Translated PCT Patent Application Laid-open No. 11-506610
(Patent Literature 1), disclosed is a serum-free medium for human mesenchymal cells,
containing a minimum essential medium, serum albumin, a source of iron, insulin
and glutamine. It is described that, in this serum-free medium, serotonin which has
an activity to promote mitosis of human mesenchymal cells may be added.
However, even in cases where mesenchymal cells were cultured in a serum-free
medium to which serotonin was added, thetr growth was relatively slow and
characters of the cells changed in a short period of time, leading to decrease in the
growing ability, which were problematic.

[0008]
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[0008] 2 Japanese Translated PCT Patent Application Laid-open No.
2006-505248 (Patent Literature 2) discloses a serum-free medium for
regulation of differentiation of humanZembryonic stem (ES) cells, which
serum-free medium contains a ligand for a lysophospholipid receptor, that
is, an endothelial cell differentiation gene (Edg) 5 family receptor,
includiagayssphiesplataii dcitrge Apmphiheo sirid-0pphdspRate-(D 121§
(Brtens likeratwa 33 disdosapwretothdves arcéifectfoo inpilbitidiffef difietiotiasfon
o hyreal pyologtenio stnnadiffoyabs(IviBidl s@herratah280ini 504656+ 1466 for

_ {200BhoMtlipatestdpiterdhate sl prrendodrs i Adl dilferkmoationqbmyvEEdg)

feslliymoadpipronebiiigg éffech(8pha8TiK Beid 1. 2ODSplssyes?f2} phopeide
(22Ruly 2O 0keN ohHyaisni dlkhiteratuime AmdfcamiabibialdoffEtespitbtory a
elimodyMotenu tati Riojogyl. Rihl 38hepp. B2 285, 20665 BoAGEAtET05): Non-
aiteralire 3 bl th&weHagr bR ipedsoddiog affe thwascelinfiowed pif@ing
eSBrurGcoSERING vie2ion, land aXehprovt-prorabtibgefidoh-gxeited
iitheaugeltiAnftee madinmiosfRlesyisesunTebdidnviodatainimygesynvat. a4,
301Ger8ati000s, NanrpatentTafeorefiy bof #rawn oI THYSs T
WHE:200rAAB A 1I0A RateRtdohelRimenidianse B Qe edhHIbiomdipaiect
drenedvaiasdehivedsnestashymabsiaeealsiaidasciRathiandellis at a
ddasenibath thaiiis euliering conditienserniRes.a basic fibroblast growth
[ergy (bFGF), hepatocyte growth factor (HGF), transforming growth

factor Khfter(3h AN pdeletd0 darived prewihfaston RR@ER aAdditianfor
e Jon apditiye-(Rskig, Hansiernina8g nsele R GeRIAIRIRg AR ) ribed
{nt 3 cavaswRsrRihs neqbes ofthe.growirdaciRrsrraded wasrgt more
1BaRc3y b e ataningBhiilGs) desieRseth MRChWas RIoplePatic: 3011 4t
derknevi,Hat Srout @Pj'&%&aﬁﬁ}mﬁﬁq@aﬂa}ﬂv@eﬂs%ﬂ'@ errin and
RlurpAensy-is aitecied by, %ﬁ?h&%&@%@!@%@ﬁ%@éﬁo%@ RIGTH G R

daslude. Alatelriderives arowib.facios: %@&F%&%ﬁl % RLAER R atic.

tagtgrs (oFGFs) and epithelfal cell"'growth factors (EGFS Foli |a
H'StOCﬂ??mJﬁ@uﬁ%&é{%gPd%&%‘iﬁée‘ﬁQ' f“%anl}}ﬂ ‘1‘5 RP

1&'&%&%% % 41’16:1‘%(?17 include

&%&%é& g@kgﬁef c)co?so %J‘ﬁ?:?é“\o/h%str Qr%mg “ t““ '\‘?FS) and

1§ stoch mica 1ca oI 44,

%fg%o T?&tﬁ i ¥ape %rggu 5%02 Q%on pa(‘tenql theratu’ gpj
iof."Vo 0.

-61, 2004, Non-patent Literature 9). 35

LE%IO {P tent LI%?‘ ét re.l Jaﬁanes%églr'sg(?asli%ci C P%%\tA gé& gﬁnan
i

c‘étloC Sé? gen eg % lﬂ_ 3?19 031]
gﬁ% L

; Wt%égerature 9).

e35, 12 2005 Non- nt Literature 3] American

\10U {n e@‘&’r@ﬂﬂ? E?I%l rans ate PCT Patent Application Laid-open
0.

[Patent Literature 2] Japanese Translated PCT Patent Application Laid-open
No. 2006-505248

[Patent Literature 3] WO 2007/080919

[Non-patent Literature 1] J. Biol. Chem. Vol.280, 15, 14656-14662 (2003)

[Non-patent Literature 2] Sci. STKE, Vol. 2003, Issue 292, p.pe35, 12 July

O

2005

[Non-patent Literature 3] American Journal of Respiratory Cell and
Molecular Biology. Vol. 34, pp. 274-285, 2006

[Non-patent Literature 4] Science. Vol. 294, pp. 1875-1878, 2001

[Non-patent Literature 5] J Biol Chem. Vol. 277, No.29, pp. 25851-25854,
2002
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45 Molecular Biology. Vol. 34, pp. 274-285, 2006 [Non-patent Literature 4]
Science. Vol. 294, pp. 1875-1878, 2001 [Non-patent Literature 5] J Biol
Chem. Vol. 277, No.29, pp. 25851- 25854, 2002 3 [Non-patent Literature

6] Folia Histochemica Et Cytobiological Vol.44, No.4, pp. 215-230, 2006
[Non-patent Literature 7] J Cell Biochem. Vol.64, 2, pp. 278-94, 1997
[Non-pRienpaieatdiiiesagimbl dediatHurberReproducabiolveical Nek43, pis-4.
B 228-236,2009 [Non-patent Literature 9] J Leukoc Biol. Vol.76, No.1, pp.
152-6iN@opaepISCrogyRE OlBischyuENTIGN2LORRTBIENRS TO

BE SANvEDaRY THE NN Molkeybo 1BintheRmpedntimreltioR, aiws Topp.
Providle a0¥izdium for mammalian somatic cells with which mammalian
somat|&osHstam ldegrommOe fidetively Bikbrivible’manrhghign! Sbaiatideells
are cultured, while reducing the amount of serum to be added to the 15
ImedivobaRkmoth dsHBsEible MONMthout adding serum thereto, and to
provide an additive to constitute the medium. MEANS FOR SOLVING
PMEEBPRUBIEMEE fJ0U1MEPOBE Hie SeRNHRERNTS intensively studied to
[@scBver that blending of a ligand for an endothelial cell differentiation

gene (Bdg)tasniymresepionanedta hganddfenederotonindeeepion tdmatic cells
wigdwiiicRbeumeffeetiegranddliokapmatin cellsfafcmammalsn @vemithmalian
Lasasc Wity arthen mMeeil MRS NI SO A RRIRIN RlAlO L CBORIASIAB Iha
saRl-anodntkhereesitlewbyiaanpiating heuasertdNyeatoRAadoa4 ]
abldativs ithe psesrptipveEtiamprovides a medium for mammalian somatic
cells, which medium contains a ligand for an endothelial cell differentiation

aEeneNy (Edop femily necepior ardatligand for a serotonin receptor. Further,
esent invention provides an additive for a medium for mammalian
somatigegliesukhishR-additveicentaing aligand iRepmandetheliabeg!lioand
differentistrngere §EAg amilvn LREeR, @gﬁzg%a&bief A3 AN for 2
JEERIRY rEe BRG] QR IMYENIAON TOLS:RR FL6.RRAUR 3P AGnals
additiyeates M&?@tﬂ%&ﬁ%@é@ﬂ&ﬂexﬁﬁﬁ?Qe%ﬂ%'@al?mcasma%mm
Semalif el &%F@#%Bﬁﬂ@ﬁﬁ% e W i é\@h% peen
pyentionally added to the medium-wheh somatic cells were cultured, is
not useg.or. the. amoynt RGOS | 1’8%89&? @f&%ﬁ?%&ﬁ%&ﬁ omatic
é%r?éo'%ﬂlé "\‘Hé%ﬂ; X&ltgﬁfsué:rﬁ‘ f Ql &%Qfgﬂ ce gﬁeréj \.@ at 0% gci
RS o TR PRl T&e
Ft 08&1 sdug tc%%rnén?oor il Isa gﬁ
ﬁ‘ag L it g T
ser r%r %%ma ceI S canef)e grown e C|ently Further, since somatic cells
FEQ.QF ced amount of serum by the method for

L:_b fo%i g of the present 4571nvention, cultured somatic cells having a
ta uallt can be %O\nggd Therefore

dmm and itive for a medium of the present invention enable
efﬁment growth of somatic cells under conditions where serum, which has been
conventionally added to the medium when somatic cells were cultured, is not used or
the amount thereof to be added is reduced. Therefore, problems which have
occurred by usage of serum, for example, the burden of a patient, contamination of
infectious pathogens and the like can be solved.  Further, also in cases where serum
is added, variations in the growing ability of cells due to variations among the lots of
sera to be added can be suppressed. Further, also by using human serum as the
serum, somatic cells can be grown efficiently.  Further, since somatic cells can be
cultured using a reduced amount of serum by the method for culturing of the present
invention, cultured somatic cells having a stable quality can be provided. Therefore,
the obtained cultured somatic cells can be made to be those having a stable quality
wherein the problem of contamination of infectious pathogens is minimized.
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the obtained cultured somatic cells can be made to be those having a
stable quality wherein the problem of contamination of infectious
pathogens is minimized. 4 BEST MObE FOR CARRYING OUT THE
INVENTION [0017] In the present Description, "somatic cells" are cells
other than germ cells among the cells constituting a multicellular
Pa;éaméﬁpﬁﬁdmc%m’ (b BHERN F A was specified (o a
[EBHEin purpose and does not become a cell other than that; and a cell
havindtafiapiftgriblenfiaiphtiate soertevelal wiscsbs e ﬂmrggn’am@}é nt
suasadhe cqllrectohbitiog pigultisslidrreanismaanddon wiria defirestisefls
ogthichifdrmayanetis ot dansenanivg e dndsiets astdkieroedls cabrydadhen
thatisoid eehy, lslvog eehbility sbiifiychegativtoskis cuartiteereot ety ing
daffipouyfesctidnT hellbetérrivaralidbinstemtosihbed! cdpatdudf and includes
eHnsdiffdréntiatiendmt ewwassonmbrengy/petly ofuliffeschiiateti calts amolin
ithecib oslds desorvelsd iffexeritisite Hagells, abld, ndidescelimydnitsteyres.
Vellbandscatiadie stemoedllsnd Sepablicostem chilstaneteellsiatee thamore
tepeboiolitestetinedli Asronon gt aulis aascpitecud s reatistbd ity cmd
iadilide tediffecantisttanntdlseué ralrmypesehcedBshavibgndifie reanfoeittions,
catld dthdndiadernrduedd ghimipotbrimstem taliscdivraaigpotetiosteisdelsng an
amiéisenchiffesdsismimelisyaeilrabsterhoetlhskiy siéfaraal Binodpagiastem
iaelhdedndread plstepoteslisiandelhe tikea{08%8]id beraaldl iorhesentiinadl istem
diies nedibineteitbel IpreisientiénvestiQrhipnal skOresirigted@sdongasciB)and
taedim@mmalian somatic cells, and preferred examples thereof include,
oot gre not limited to, somatic stem cells including mesenchymal cells
such apiiralasbelisiacinasadissdarfesived stemrenseanthhonst
@%@ﬁ&@%_ﬁﬁﬂgﬂsﬁﬁﬁ@ﬂ@hﬂ%@lﬁdﬂ ﬁ@ﬂﬁsi&QQﬁl@] ada ﬁﬂeﬂ@%&ﬂ%@i&tﬁbk&the
tRERSSThIINENTIAN o IEANEHI B eRdeihelirlrelidiffRIeAtRlRR SR mMal
dﬁﬁ%@rﬁgﬁ@%ﬁﬁ@E@i§%@6@‘i@§l@@&$§@@%ﬁ?@@ﬂ@oﬁlﬁ%o&%ﬂ%€l@
Jamiba reeaRiarsRIEsR Gress of G protein-coupled receptors whose gene
@@qg gnces are highly homologous to each other, and Edg-1 to Edg-8
ave hgep, idemtificdsadhdlemamialssuhAsIHMAN SRS ARG
cﬁ@@%&u@& }@@@5%{@ 304,890t KRR BaL A
I’%éjrg Bz i 'i’ Grd aﬁ%ﬁ%&%ﬁ@ J@%?E&fﬁeé'}gcgﬁgr}“% ge:éene
éc %Qe% Ae, &cﬁJ QN ASIIEGRRIRMR: 140 HERNE {0 8been

E%%%FHQ& sg‘ﬁ?ﬂ%lﬁ [@QS&V& Inds,sP SRl 1B IR LS EERIRT ARG ure

ANGIHAS Nat Iy, ligainds gisting f‘ﬁ‘é 9 Qx‘?&’%ﬁ’ L OHELs IQP

1%8‘%{8‘ ly a88‘§%{§[}g : %‘}‘%%3 'E% %0 cP%H” fkﬁ WM §§9}5’Eé[§§3 "A

l‘g‘gg @?&'%E ¢t Ao g G Aty 1caﬁ§‘%t DRI, and
ciu C IlOtaO aterfr an(? %’l i) & Or}%ﬁgﬂ?a 50701 BI' 1) Uﬂ'?ﬁf

com ound m ﬁe g/ C%Sp a |{ﬁc acﬁ

roup consis
Eclnlnsasl}( eé’rzeeCJ I"H)ngosme ?Wﬁosﬁﬁ%‘eﬂ S ERd A agonlsts of
m|I ceptors are ef rred. 40 002 ists, of Ed fam|
reqeqt qrs*l@@%%?*é’sfﬁ e an}q%h% i os % Sh%%m A
as E qr émvent QT ﬁ)ni'i g group
el Bifpe gfs B af Ogﬁf 8}%0(%'%5 phosphate
@Eﬂg} Pgr% 1sts of amggi ) TECEPLOTS are pre erregl
[0021]

"Agonists of Edg family receptors” means substances which bind to Edg
family receptors and act in the same manner as LPA and S1P, and examples thereof
include dihydrosphingosine-1-phosphate, platelet-activating factors (PAFs),
sphingosine phosphorylcholine, alkyl LPA analogues and FTY720.

[0022]

LLPA is a compound represented by the General Formula (T) below:

R-O-CH,CH(OH)CH,PO,H, (1)

{wherein R represents C¢-Cag alkyl, Ci¢-Csp alkenyl or Cyo~Cip acyl).
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sphingosine phosphorylcholine, alkyl LPA analogues and FTY720. 45
[0022] LPA is a compound represented by the General Formula (1) below:
R-O-CH2CH(OH)CH2PO4H2 (1) (Whé’ein R represents C10-C30 alkyl,
C10-C30 alkenyl or C10-C30 acyl). 5 [0023] The number of carbon atoms
Oézgl group in the group R in the above- described General Formula (1)
not include those of carbonyl [0024] 5 As the salt of LPA, a known
salt mApHRTRE O far oS Ahassbermeridha g thekiey such
descsBuid Messrebherpoladbidersant Hsdudmiessiofradienybo25] Examples
[8P2HIA or the salt of LPA include 1-oleoyl lysophosphatidic acid sodium
salt antsithpsplbeddsifmasianc wo $82ehErigiigdrs! rraymipdes Sectasithesiude
Jhaiaguairbsals coatiimatdnofalicaod pwrestypes!thend GinfOORITINT badt.
[AEGILim of the present invention further contains a ligand for a serotonin
15 recBptomigismAAbe Hersiltaftdr i éfanrdado lasi¢sgt btomihdiphatidifoacid
scdnversigherd. LRsexdtosiimreekptor is a kind of G protein-binding
[(Eéptors existing mainly in a central nerve system. As the serotonin
ligandFdpéi gamboneayipessof edhrponticsisd]gctet rombservdarififsalts more
tiipesabbmiod serotonin agonists are preferred. Serotonin is also called
[Baydroxytryptamine and known to act as a neurotransmitter. 20 A
serotofile agaihish isfahsybstance knoivn forthiatdmass oiapindréaepiefotonin
ratehret(ihidheagdmberonalier assaydlonn; anoiexatipies tiereohirghades).
Apsapione rgepitenes budpitan@rotein-binding receptors existing mainly in a
crd2atdraringpleny)sthyl-e(@diflunrame hyiphenyhpiparegine PARD),
SN tdipfepy soRameXNNBEaEYPLAM Rt YR oLz b As ethyd fBrred.
SurdtoxiiiypianaBHThane:d tMpthliieHild RsoiRe gRlof SLItaRRaR mitter.
Xnevsnonaltagormakheuseshnaexampissdhe el nchige-bysieachioridein
;{E@%&% &g&amatsls@@%%%maﬁ%ﬁmh @E%;ﬁ%mﬂﬁéﬁ%%éﬁ s%é%ﬁ@figﬂ?ﬁgfé“
sSQ R, THOLeAYESRIPERA bif1gdrE aiaRebihedigand in
EMISANIR (peasasswhalisRivBliyefhe ipaodsBre caRiined, the
foteh concaatation HeLeal) is Uy akyiaboutQ Bl 10 190 Mk £AS8S10wn salt
siese the(Excy liganeissatleastnar selacirriiomuthe group consisting of
[Igmhosphatldlc acid (LPA) and salts thereof, its concentration in the
mediugyiS; RRIRARNK $2p 40 dsOd i EUHBRdL 3R SIRIB R RAG two or
&g@@g/b% Sphingesine-l 35" phosphate (SIP), its concentration in the
m is preferably 0.01 M to 0.2 M. Further, the concentration of the

Semtjé'?'i’{é ll9angL{ P%tﬁﬁas En% Hl“ch%' ed JH%H E‘éjssu?}{&é:%‘l%&%ﬁ%z of
tm:el gﬁﬁb 9 C@&H % 8‘5% 1){ t Te pl suallm%%ut 0.01 to 100
tl at me Iumlgcte ARG

h nt Invention.

1 Gl AN e group consisting
(er ?yf 0 pHegth' ic 8&'& ?IL ?and saIts thereof, its concentration in the medium is
preferably 0.25 to 10 uM. Further, in cases where the Edg ligand is sphingosine-1-
phosphate (S1P), its concentration in the medium is preferably 0.01 pM to 0.2 uM.
Further, the concentration of the serotonin ligand (in cases where a plurality of the
ligands are contained, the total concentration thereof) is preferably 0.1 to 100 uM,
more preferably 0.25 to 20 pM.

[0030]

The medium of the present invention preferably further contains an
antioxidant. Preferred examples of the antioxidant include at least one selected
from the group consisting of N-acetylcysteine (NAC), L-cysteine, catalase,
superoxide dismutase and 2-mercaptoethanol, more preferably, at least one selected
from the group consisting of N-acetylcysteine and L-cysteine. These antioxidants
are known to have an action to inhibit apoptosis and therefore effective for
maintenance and growth of cultured cells. The antioxidants may be used either
individually or in combination of two or more types thereof.

[0031]
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antioxidant. Preferred examples of the antioxidant include at least one
selected from the group consisting of N-acetylcysteine (NAC), L-cysteine,
catalase, superoxide dismutase and £-mercaptoethanol, more preferably,
at least one selected from the group consisting of N-acetylcysteine and
L-cysteine. These antioxidants 45 are known to have an action to inhibit
g&gtd@ﬁ ePTRF B rsioTe Effe e iadan airfenardaantrewshwikoult pledlity
. IO H At deertename b hesedabithereinditimutalbyeof it goafibitaticn |
BMVie Ot midrenypepr efierblf. J008M 6 TheMtoncentration of the
[&ffidkidant in the medium (in cases where a plurality of the antioxidants
are cohtzimestiitne ¢bthé poresniratiati cheretf)dislp feferabty:@:03s mMrigaD
sevinralbremnefereblyrGnlisavhitgot eoMpfa6R2dfScthe andditiowafthslay roles
prasantramspotistiopreferdhly futtherdcorRainsmaaisingmal aserdmalot aisumin,
gtbuiinivf isubumgjoeltoim fortentpobserdd) anskknesmirtapiaysiotese sHzhaas
teanspdtationiafladdrigriarhiensh BheomiaiAng amankavah SeahalbmMiBum
ghowin GiHSredideldds funtitenplameEs Ayeferresexamplesefihe used
dthienahddeidiniglbrinicoinblugeonumancser b albpmimdiaA) and
33 hbinant human serum 10 albumin (rHSA), and bovine serum albumin
(BSA) Thbesacaltmisomalybritisetheibanindivdualy Whdr: GomBNAYQR the
Aabtvonarareerniyies, thereell (033 dhR canseptatiorak- AR 158 0%
t;pecmgnt(m@@q@gﬁy@g@e@pwwtyo@fbgh%@mym|ns are contained, the
[@dakgoncentration thereof) is preferably 0. 0001 to 10% 15 by weight,
more neserabil- 000 He-d86: Dyvuight @Q:%Qﬂ@r?&‘m&d&ﬁﬁaﬂ{stg%rowth
facesentpvenigninreferabhh fther Qﬁ%ﬁf@é’&%eﬁ%@ Fufier romoted

ISQASAING A IRV Aactosvaromiti, Pt euieed cells is fur f@é?&koﬁ Fs
iRsefenad examnales of e Msfﬁ;%fn %@&m&%

f%{éf : qéggéram%géa i)&?ﬁ BC%@ g% %}%M ﬁrgl
gﬁ &%e%ﬂé&&ﬁ‘ﬁa%@%@ asklﬁsé e (ﬁﬁ é?

&%g'&g
EHONYRIRAIG S P 14 ot and more
ﬁ}efgl?%asé%%é%& z%gga@ g&fﬁi segahrg BlSie %%E) DE basc
ﬁmemm%%m J F‘; ﬁ% m% A0S 'ﬁf
vﬁﬁ? 5{ cl e % tde o)

8 1O w e
s%‘&[: '51% ﬁ%ﬂ oglsetl;aélﬁrt(%row ﬁfso ac oej\fsézan‘épg %:gggn%éﬁ%mﬂy
“emi%’mz‘rps "e 553 o %tr%‘gﬁf}ég 5 B %gfgmﬁb
eso grow cors ov‘ﬁﬁ ?g% %29 ey v(éi}% B i[g%

can éssﬂ ci’ltlelﬁ };97{ 4t3’tr1il%€(’jn}ﬁ éléntwo types of growth factors are
eno for a edium used for culturing mesenchymal stem cells as the
‘% ‘t‘:SnbO AR PRSI THEHRIUIEE joaE cotarha heard fRIpT) for
&& ﬁ?vﬁéﬂﬁ %f&%ﬁﬁ%?teaﬁt’é?ﬁfﬁ%% fﬁﬁ@ﬁ}sfo% mgedium for
PSR iRy serREry tid dHdEERII, skind of

Ve R e
%%il mlﬁﬁﬂ@eﬁ?@&ﬁcm saipiBREpherehEy Wonusarhymal
SRR €3y Pﬁ'n%f‘b‘?m efficiently” Examples of ligands for PDGFR include

PDGF-AA, PDGF-AB, PDGF-BB, PDGF-CC and PDGF-DD, all of which are well-
known. The ligands for PDGFR may be used either individually or in combination
of two or more types thereof.

[0036]

The medium of the present invention may contain a ligand (FGF) for a basic
fibroblast growth factor receptor, and especially, a medium for culturing
mesenchymal stem cells preferably contains this. FGFR is known to mainly exist in
mesenchymal cells, and by containing a ligand for this, the life time of a
mesenchymal stem cell can be improved. A total of not less than 20 types of
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tyrosine kinase-related receptors, and by containing a ligand for this,
mesenchymal stem cells can be grown efficiently. Examples of ligands for
PDGFR include 40 PDGF-AA, PDGF/AB, PDGF-BB, PDGF-CC and
PDGF-DD, all of which are well- known. The ligands for PDGFR may be
used either individually or in combination of two or more types thereof.
f[@@@@] fonBkdthusre dnpranpeesist inveshibaards iedids hasikfinatiag gyowth
rsfapasicFabandrapistifrahtest aceorthelbeptor (arfafespeEiiyplentaicnh
instusatiifgl AvddeEnERymaissrsimlbelld preferabiyrosntedndrtinglyRGRRéd in
fenpaimtoofiaaipsexistlinfiisseachyridlkesisnand by containing a ligand
[¥13this, the life time of a mesenchymal stem cell can be improved. A total
of not lésscthanmitiypey fcrghigahdsdior BDGER aleknoplntdigxidtthe
guhich fayaord suincludel abitibooblast grovtiofdbtoes i F GER)aid @didicl 00
rfiinolbl astrg nonettrda bt drso( &F GF s Examples thereof include FGF-1 and
[BGR{4. Especially, bFGF is known to be strongly involved in formation of
tissue3halnefithesef adlie predbknowent {037 lfilhe-coosaniratioofdhe Tt is
grovdérdachar, (iv casedivigerevaipiurality ofdhec grawthifaslaR@re an effect to
redntainedd thedaiEitooncesiinniarbtheseofdistpeafgratiyd Lite k0waaiml,
addicpreferabiyciain 2Qngimtol08a8idR (bhenmeerivnmarttae inresEIdh of cell
drventiandeal fediver containa-tutactanhidne sensidareduthads by
[ROMRINING larsysidctantataianesRR Rl thareds,am efiget4Q 0 erieen
607 Beeeisen efiechonics|l mgIpheansey gihaatherdnand (#iskneve: thaton
edditiendofe BefastRMbAEA Digveancentialen laradnrivn iNGlees.-1 14,
NHhiftien afeorkle iRV fandicell deathrAmie i iaciarl &%EEPﬁi&wzdually
SUHAGIARIS B H SRR BhexX lgpRserbitan fatty acid ester (trade
[0esegs: Tween 20, Tween 40, Tween 60, Tween 80 and the like),
alkylphepoxy Reletylenre.o Meehdiade namesy ALton r ﬁﬁgh %@e

e @ty HRiv ARk YR BbRAhtAds HAMGS) it o WAl
B e ike) qten%ygjgrred The surfactants may be used ei her individually

pim-combination of two or more types thereof. 20 [0039] The

concenrationpfthe swiactapt 4o Sargs eésn@a Wil Gl e, 3
aeaiaa{%}mlﬁgﬁma% a'asst%! %%% mg;h ?gn%% '&Uéyﬁiﬁmaﬂ& 1844
S%pcg&lg{lrﬁ anﬁr%@ ? Qg{] IBQ \Qg é%él 1 111 me }H@V serum or

ﬁ%g% &g?ﬁ% %gr i éﬁ ﬁ%‘j&iﬁ st énaflfgn 18an 5“1%0? (1111%6'%11 in dpase 1}a
c%%&emw égﬁg wlhG {am oﬂﬁgvgr%f '%&q %‘m I S%l gm

\§§ ”g; Ix%r C@g VY 08 %C?B}t%mon 2 L{erS]Pe tto ﬁ: tl%g:nlfc’ orPt S
T alum SFR%&P g eepﬁﬁmé?%%l&% G kit

T cﬂ%ﬁg th&ersBHium. within the

welg WI'[
fthe rese escrl tlon and. claims, a edium is referred to

WHQ}’SWBB SARE AR EaHR e tom
ey Se Es”q g H iR %@P&’Br P and and

serotom ple erably urther one or more of the above-described
antlomdants, amma] serum albumins, growth factors and surfactants. Therefore,
basically, the medium of the present invention can be obtained by addition of the
above-described two essential components and, preferably, further one or more of the
above-described preferred components to a known basal medium, preferably to a
serum-free or low-serum basal medium.

[0042]

Examples of known serum-free basal media include minimum essential media
(MEM) such as Eagle's medium; Dulbecco's modified Eagle's medium (DMEM),
minimum essential medium o (MEM-0); mesenchymal stem cell basal medium
(MSCBM); Ham's F-12 and F-10 media; DMEM/F12 mediuvm; Williams medium E;

15!’%86 |nven |on ,% ﬁg?/tydrh)%%}s %g}lgjt 40 llf%lg.ﬁes %gb EbCfB’lte]}t
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35 [00411 The medium of the present invention may be the same as a
known medium for mammalian cells except that it contains the
above-described Edg ligand and serBtonin ligand, and preferably further
one or more of the above-described antioxidants, animal serum albumins,
rowth factors and surfactants. Therefore, 40 basically, the medium of the
%Mﬁﬂ%ﬁfwcwdmwga B9 aaniBAoF ther RRSTBIUCSERIRY two
eedidiatldPelbrnsenents aru b terband Mehey sHeldihsieisine
[8bile-described preferred components to a known basal. medium,
prefer’ébmédau@e@ﬁFhefté@%’@mtlWW&@W&W}{OMEH&@M@S
VESRInsre Y - knewin asadeitifiesct s aPrididkdiHc e diipl i asseta) cells.
HreneymiEnbsweR-ksrayiddivesinphudsuibeee g6 dhodiffedrRagibisand
vitdingnaDNE 09 otheinaddifesseqitiad paddinmrarvERNLANtihsssachyimal
(8t cell basal medium (MSCBM); Ham's F-12 and F-1.0 media;
DMENiFt2phediuhe aviitiamsdnediude B Y@ IRPME2640. hediimnMEDB
apedhiging, 198smretianid-Istegstmedibmy ooy utrdifie dRllievoesL-
hisediven(HaBM}isnd NMeCoy.hdlifier heditmeniig043piinylaiedinenlepthbne,
IpseseatlintreetionanbytfirthEracohtairvaricns dddifives 5 which are
faEbknown as additives to be contained in. a medium for mammalian
cells. Examplesfohslnbryaelclsabiwinddditinadsiinglvideédni nomeids; i fate, iron
(ilongante, Sadis sahteyitaminsias vadrak oifemasidiivesdisucih@sssannamloride,
ssdiredsydngdantibibies e [0ddhxadorplesddddtirnarninhaaeidplinghlide, sodium
Glydnrgch-shanbhetd Anginiiid aitieasphragife, L-aspartic acid,
[beaysteine, L-cystine, L-glutamate, L-glutamine, L- histidine, L-isoleucine,
L-leucihentplysisihkvivethinnineludenttenyial aniagin Aralinein [Bsetingnin B2,
LitARFROBR&ithniiyap haBminBRSINedABE; walingil @04 S xanplesofthen
mNoreaniaisalssnGida CRICTUREHR UE, GenRel BHl{aiemiioBx15ilthin C,
WNilkale [ onisHfAte, Magnes W ahiandeMagnesiu sifate, potassium
[eblprjde, sodium hydrogen carbonate, sodium chloride, disodium
hydrogeqpiesphaite sadiuies AR es RRSRAAS 2NS sufaleanfn, and
pelaninacid- JAedRldamples Llithevilaminsinglde ehaling KRR A, or
VL Bel sV UBRIN Ble BPMIRRNR B3R By Mitamin B e/ famint of
26 YRR EY o/ Ba A8 1u MIAR UMb B 153m) Fﬁ%@@b IreYitamR Byl about
MR BodtRmin. Ble Ui Seavia P ERRNLR a YHAMIN G 1Bt
Fm¥ %'@d%mt%%@%w(wt@m &9 7411%4%'%&&&“@@&3@91{%&%
BQ%QE%&% %%'iﬂ'ﬁ%ﬁaﬁ’lgﬁ} 15, IEgRIT IS KN %W:@ex%ﬂﬂr Aol 8RNt of $86 e,

gtve to be added may be the same as that for known media, or it may

e SELAS, ARRIORH ePX ﬁ%ﬁﬁc fwhiPES ﬁm& Hé%&@f@&é@ér%e
a%%c 'E‘e %%' cm
Bat 16 sos %s ;8s§§14>
eem% esuc uasél“i%a eszu 1r0n § Opd) %ssnu
} %azi‘ tm hy arﬁIE A0S dl (;) fives 8 sﬁq
adenosi monoggo%p%a% cOi 100 one e nl in msu n, reduced
gi‘utath;one lipoic acid, hypoxanthine, phenol red, progesterone, putrescine, pyruvic
acid, thymidine, triiodothyronine, transferrin and lactoferrin.  The amount of each of
these additives to be added may also be the same as that in conventional use, or may
be set as appropriate by a routine experiment depending on the purpose of each
additive. It is usually 0.001 mg/L to 5 g/L, especially about 0.1 to 3 g/L.
[0049]
The medium of the present invention can be used for culturing for growth and
maintenance of somatic cells, and in cases where the cells to be cultured are stem
cells, it can also be used for induction of differentiation of the stem cells. In cases

where it is used for induction of differentiation of stem cells, a differentiation inducer
is further added. Examples of the differentiation inducer include cytokines {e.g.,
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Examples of other additives include (1) growth factors such as
corticosterone and progesterone; (2) antibiotics such as penicillin,
streptomycin, gentamycin and kanan#cin; (3) carbon sources such as
glucose, galactose, fructose and sucrose; (4) 35 trace metals such as
magnesium, iron, zinc, calcium, potassium, sodium, copper, selenium,
volsals, teriedtyibd enuhmp pocikiéh andl thilicohopmidtoth e Ragitivesisunty dsctors
@dBnosiitgh' smoridboosphatds sarticosienhasy e dndamine. insddiMethacin),
seddoerblglitathicnetipoie. aciflofiypoxanthineT phenahyad, prapesierone,
pdiredailie, opynnimidaidichyftdine; e othysahéne iransferibantof each
faiftotetianod miameo unbohédahidil dhesetadditives tBHenadeeenianal use,
alddthethebandasithat imoanveniibnal use,r may xbrSet 8§ weight with
@apprapnake hy-h souine expeimenidepending on the purpose of each
@ddiiive. It is usually 0.001 mg/L to 5 gL, especially about 0.1 to 3 g/L.
[0049] THearw@ditmfahiheeeasaRlRVENHRR condls BECeafdtk LN e-

Granthansidh mrinicannse eheomatinasls amdimsasesmharsine ells
iadveverlltured are stem cells, it can also be used for induction of

@ifferentiation of the stem cells. In cases where it is used for induction of

dlffereaﬂ&ﬂa&g&%%@ﬁﬁﬁnﬁaﬁﬁ%@&%ﬁ%mq‘ﬁ'@}% dRdpher addedsent
imvamplesAheadiffarentiafio Rindugeringlide CYIRKINGS (8. deed Various
dpiedatkingyendhionsigiy apddiamponristinheqlony ﬂ"&{?%z@ [INC

€g.9., G-CSF), steroid hormones (e.g., dexamethasone), indoles
ﬂg@g{;ethaom) and thiazolidine derivatives (e.g., R05|glltazone) These
m

ay beyised eHPER-dadbidua)ly, ot IR.camRIRgHen.of B’ﬁg ?u C.H V%§
a@mdmlﬂmm%ﬁesﬁ?f%ﬁ%{&@“%ﬁ&é@g@ nfv *“rg%ﬁ
AR RGPS eAme RS R ”&e%%ﬂ%égﬁ‘gﬁ% IS a%cri’ 810 OH{SU {ﬁh }er it

ﬁ@]&%ﬂhﬁ’&ﬁﬁﬁﬂé lhé&@ ao edA) e'9 W't o185 eC*’Ven ) may
m&%ﬁ EQQﬂ?mv N8 a 8¥§ hi?célbe %am dve ac%sgveg} }&
gf?ﬁ@ r!a%%n in Oenl W%@IYO{?ISSO A\ |VeS IE ﬁ
Tk ainglian somal rr?‘ c ed st
c%%q nen?%o g ¢ ontBXled ad 11\6: “hé gé er t%%fg}ﬁj
entl an 1s usug qﬂ %@/H
T pres e ot
?uteafhe 3!5%?/63 esC Sieedcﬂ{b&ﬂ}}ﬂrﬁ} eﬁfl H&&?ﬁlaﬁmmmﬂhaﬂ

fore the addltlve of the present 20 mventlon contains the
Lat scrlbed Ed and nds otonln ligand. Further, it preferably
onta 5%8\}8 HB@ 98% F@@?Qd%ﬁ%ﬁéﬁ%y Ptk
ﬁtq HEYSE KB BT RsaYa s Qe ERd 1 thaditivapzsiglow.
’-’%%“ﬁuvé“ ﬁﬂ@lg sameﬁmhﬁawse)ﬁeﬁ%'m clinpRRsABRANRARAE cach
SRR & THaLEPRRSE FAEATL I bR YPescRrTRigRt dAngRERDle, "low-
RIS RS Wi b Hrsis huaiibrobled mrenidnisin ré@Enedsin
Juganf SptRh G eehagsddad ovosaen emdiv b coiaihatithe fieal
conarRption R BEME i thaespthe content of the component in the
medium. Examples of the basal medium include the above- described

[0054) ddia which are conventionally used for culturing of mammalian

Example 1
Culturing of Human Multipotent Adipose-Derived Stem (hMADS) cells
(1-1) Production of Ligands

As the serotonin ligand, ligand I (S-1) was produced by dissolving 2.1 mg of
serotonin hydrochloride (manufactured by Sigma) into 10 mL of DMEM
(manufactured by LONZA).  Further, as the Edg ligand, ligand 2 (S-2) was
produced by dissolving 2.3 mg of 1-oleyl lysophosphatidic acid sodium salt (LPA:
manufactured by CAYMAN) into 10 mL of PBS. Further, ligand 3 (S-3) was
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cells. 30 [0053] The present invention will now be described more
concretely by way of Examples. How%ver, the present invention is not
restricted to the Examples below. "940means "% by-weight" unless
otherwise specified, and the concentration of each additive means its final
concentration in a medium. Therefore, for example, "low 35 serum
HsMERe2s| MR A BELRIIBFIBrRshiidR AR chorgrG EF tvdato 10

%El(j%ca*ﬁ'ﬁeans that bFGF was added to low-serum medium C such that
& Fihal concentration of bFGF is 2.5 ng/mL. EXAMPLE 1 40 [0054]
(E@rﬁ’ﬁmh@ﬁhmmg%f Human Multipotent Adipose-Derived Stem
(hMADS)aceRgiv-S9 BB FOH1ST Litgidal e areine psidnieniemg s
ipqrgapig st el et pizade snihgcectibeg ¥roxs) seitatoinin(Alidhschierides
Jerembrd clired) HASideraddioves (adessDmMENRqReahosabalreepBicosterone,
engiani Fukheplatore Paduigandisigandeziye:d plviahionsd licedr ogid,
ldipesintigne. Blmepbrad.argtdssophnspiiatdiccapidsodiend sdyftidae,
trifadafaistoney bydCravaanD)inte 10 hi SERBSpRethen) [(are)3 (@ 3y mL
wasilin/shegtrerby(dissoferg el bigIBLserdidiinhiad xadhierioe G2 Bid
SigngfraP Adsitolib@otdstiafrPBS. RS p L) Wrewthial kiMABRE HFeserum
mreldimn{_containing amino acids (all the amino acids described above),
p@rganic salts (all the inorganic salts described above), vitamins (all the
vitamiiss1 deganilied plodueydind(bthpwadditivesd(rden dsingerum medium C at
Grinonophesphades codigasidronesrathardlamindod gatiatessy, S-1 and/or S-
Dwgltioase adasdlin thedovaechghitiatiiione]dipoic acid, hypoxanthine, phenol
red, progesteronenpdiiesgirgapyd viaditic, oy sidinel 0QwiRdohyraniseim
asdi trarcsiernn) S22, 10-4 % 2-mercaptoethanol (2-Me), 100 U/mL
penicillinésireptomyeifi(manedactg igcbyiftzl BOO)N DS Yaittal Talkserd Ty w-
G nanu. 6 @il Dasicdinmatdass; growth factor (bFGF) were added to
obtaindawixsern tgdivplepitRbey alRieangdios-3-amdurschin, (bw)
wasiveegiasideddodew-segumemediym C at various concentrations to
obtain JQuSgsum m&ﬂiﬂnwﬁe‘%ﬁaﬂ@rﬂ?%@dﬁg B-1oard{0fnd - (2RSS o -
RedadRitne coneniration(sydsloy: a low-serum medium prepared by
adding, Q86 3ehanthiR¥ %@E@é@%%@&ﬁg mediumfd (022955-2)180-8erum
hwiserYmgnedium pegralgd by adding 0.001% S-1 and 0.2% S-2 to low-
serum megivehm eram%%e 196 ko PW-SATHAY Medjwr pagared
Qy.adding 9:08% 29} and PegY&Srg to low- serum medium C (0.2% S-2,
0.01%;Sok): AW rReaHm Hediey Béﬁz&ﬁﬁﬁzg Y adeling, 0y 1% 8:3 And\0-&¥m
ﬁéﬁil_ﬂﬂ‘@"(o.zﬁﬁ)s@ﬂ‘j? mec_ilum C (0.2% S-Z, 0.1% S-1); a low-serum
medium prepared Ry Al DO hPeP vy ?{H&Qg%% 22 0ANGIRIMNS-2 10 low-
serum medium C (0.1% S-1, 0.002% S-2);

a low-serum medium prepared by adding 0.1% S-1 and 0.02% S-2 to low-
serum medium C (0.1% S-1, 0.02% S-2);

a low-serum medium prepared by adding 0.1% S-1 and 0.2% S-2 to low-
serum medium C (0.1% S-1, 0.2% S-2);

a low-serum medium prepared by adding 0.1% S-1 and 0.5% S-2 to low-
serum medium C (0.1% S-1, 0.5% S-2);

a low-serum medium prepared by adding 0.1% S-1 and 1% S-2 to low-serum
medium C (0.1% S-1, 1% S-2);

a low-serum medium prepared by adding 0.1% S-1 and 2% S-2 to low-serum
medium C (0.1% S-1, 2% S-2);

a low-serum medium prepared by adding 1% S-1 and 0% S-2 to low-serum
medium C (1% S-1);

a low-serum medium prepared by adding 0% S-1 and 1% S-2 to low-serum
medivm C (1% S-2); and

a low-serum medium prepared by adding 1% S-1 and 1% S-2 to low-serum
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medium C (0.2% S-2, 1% S-1); a low-serum medium prepared by adding
10% S-1 and 0.2% S-2 to low- serum medium C (0.2% S-2, 10% S-1); 30
a low-serum medium prepared by addihg 0.1% S-1 and 0% S-2 to
low-serum medium C (0.1 % S-1); a low-serum medium prepared by
adding 0.1% S-1 and 0.002% S-2 to low- serum medium C (0.1% S-1,
0BH29%SY) 81bwseitin medium prepared by adding 0.1% S-1 and
0.02%!8:2.t0%0% 35rsemumdn edilouCl (0ubdh SHBdl ] B B2%&rajpands to about
fowMserum medium prepared by adding 0.1% S-1 and 0.2% S-2 to low-
K¥raith medium C (0.1% S-1, 0.2% S-2); a low-serum medium prepared by
addinglo. DX EM/BIY 21684 GeZetd donomestint hechiion a&ddddn St @80y
GIRBY; @D 2 toke-SeraiBetiony irepaledbysaesing RitY @Lrowl k%S 2
o/t iSEEIND obedivmcen(Qiilenal telMe-SorduiailowrRaium @adisfional
preparod by adding 0.1% S-1 and 2% S-2 to low-serum medium C (0.1%
BaBs2% S-2); a low-serum medium prepared by adding 1% S-1 and 0%
S-2 to Jowaeniuad4h ReHiE D Gatdde ) 08 JaW: e wn BIediyne PIRRAGE A
Rysasiatag, afd Bhisang dbeSeddedavaserum BREIHAbLE: CRPoSR)RNdAT .,
foneaen sadisig areparag by adging,1% S-1 and 1% S-2 to low-serum
jdospgpdium C (1% S-1, 1% S-2). Here, 1% S-1 corresponds to about 10
M, and-hh @2 carEeRRRNAS IPRRBHL LM RIS Julid F1Pdays after
Bededinere Hiynonasseial-aming Acdssnaniagiied . GIBGOY of fe
e YordelyAEe 100, YiksRgnisill @memxw&@‘%&&gaﬁ&ﬁ dé%ﬂhg
R ohiaiRaae BioRAl SEIHRCRRtRIRING medil gfm\’ 'aéh?'lagvisifn,
a[%@%)vi@&?ﬂojt%&@ﬁygg%ﬁaqmﬁ Hd- 3 ARSI 2% after i “ﬁ]g? of

[

u

aleash ofese et WP ARG ALY AR LR ARASI AT
Lagmber of 10,000 cells/mL,” followed by culturing at nder 5%

02. [0 - . ' ling.numbers (n) duri
5121 v b ﬁﬁ@%ﬁ% ISEETE R e
J&%gsapf,ﬁc;as%remgnt o] thge cell humbers at ¢ éaeéapassélglén u%lfnog &
h op T lation d i b th ber of
TNl e et g
ﬁs, '§o that the number of cells becomes 2 after n times of division.

e Paplation douling pumper ca e calcLiten By ihe fo1oeng 20 imes
e DA BB st e
Ao APBT I b dh SR Ceh e B S e
numger ofe}:e Is
[06061]

The resuits are shown in Figs. 1 to 3.

Fig. 1 shows changes in the population doubling number observed when the
concentration of S-2 was constant.

In Fig. 1, the population doubling numbers for the conventional medium (O);
low-serum medium C (4&); 0.2% S-2 (X); 0.2% S-2, 0.001% S-1 (—); 0.2% S-2,
0.01% S-1 (3); 0.2% S-2, 0.1% S-1 (+); 0.2% $-2, 1% S-1 (A\); and 0.2% S-2,
10% S-1(4#) are shown,

[0062]

Fig. 2 shows changes in the population doubling number observed when the

concentration of S-1 was constant.

In Fig. 2, the population doubling numbers for the conventional medium {O);
low-serum medium C (A ); 0.1%S-1 (X); 0.1% S-1, 0.002% S-2 (—); 0.1% S-1,
0.02% S-2 (%): 0.1% S-1, 0.2% S-2(+); 0.1% S-1, 0.5% S-2(A); 0.1% S-1, 1% S-2
(#); and 0.1% S-1, 2% S-2 () are shown.

[0063]
Further, the results obtained by addition of $-3 to 1% in the above-described
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(wherein PI. P2, ... represent the first passage, second passage, ..., 25
respectively.) [0060] Since an increase of 1 in the population doubling
number means a two times larger nurber of cells and an increase of 2
therein means a four times larger number of cells, an increase of x in the
populatlon doubling number means a 2x times larger 30 number of cells.
lfyosarpmHacBymts are S9eWrnd Egd. 1 to 3. Fig. 1 shows changes in the
populdtidngdSubiingpnulaiber dbdsivedwitenstiier thorcentrdiprioh&iRmds));
Corstan® 33 Y i) (M) them P oputaBq@deubkhgwumbers for the

[oos¥entional medium (0); low-serum medium C (A); 0.2% S-2 (X); 0.2%
($-2) DibRIiSbr{-)f AMMB-Atc0MPoSHs (*); 0.2% S-2, 0.1% S-1 (+);
0.2% $alishifibtdidA) fand@2YpSsobQlins- HEh avenshawmieerlirda-2)
dni@a reliaws 98pNee I ienRaPY I asiR AN G AL R er QBRERMAGWRAN. a
gbevEBeRMEaIIOR 6falniMa® qonstamtindiithodtdierRaniation deghling
(mamhers ey, theconvaNioRsbipadiam{Rantowrsarimmediin fex@ ethasone,
10, MH03541(X1 9@&&1@1&&9&%&%&) dGhe 911 00020418 2f)ardl ¥0rured
22 0. a2 G, ¥k B iaPedi 1§d%€é}ii@fér€?1§d’é®ﬁl-lﬁ’t§aa1f}§cgﬁés and

19 peRrihii N0 2R R SRAWAnIAPER] FHethatte LeaHils obtained by
AAditiamah $13 @ AJ0 in the above-described 12 low-serum medium C are

[gb@g\ﬂn in Fig. 3. In Fig. 3, the population doubling numbers for the

IVEHONALMEHINTNON IO Bl 94,5-2 () and 19 -3 () are
Show%é@lg%iléa%eﬁ)f@g&%' QQ&QJSW &@58@%%%5%6%31 in (1 -2)

ARRnaLed] EliahPARRRAes VEINg.in Yﬁ’éﬁiﬁﬂx ULFHA& Fetdto a
ﬁ*@ai T E@%hgﬁ& ?Dgf_%ﬁate af"céﬁra’i %’%%%1
?ﬁq Snii]&é gi% ac 11 ensét(%vl ? Q)E(g ggl Isg‘b reg Bﬁ"n
fotr S&Q 81 en athUI 1f to
enSI'gﬁ afe GO in Fig.

cytes was confirmed by Oil Red 0 staining. The results are shown in

(}9}) %6%5% (1- ﬂ%@ ferent| t|on of hMA&gﬁ% 25:#)0? ,1%:% Ce

malnta d)d’ S a

%to m&uce | ren Fa?on m?o adlpocﬁeé’ erenPaFon into
@lg

pre |um \XY §8
?/\F PE B’Bﬁ ‘?Hfﬁ 8?%@% en"e that
?ﬁ‘é &WP c5 86 c"’éﬁ?f&‘ 0.1
éttﬁ éef:'lfb 1 h‘&t 5‘3%&5‘ %Y% plity to

6"6‘66‘ dafdR efgﬁaaé%ﬁtaﬁﬂéa ﬁP af&ms% el dg{&refwaﬂon

é“érﬂt?gz I8n into bone cells. Differentiation into
urther it was contirmed that the tendencies in growth and differentiation

shown in Figs. | to 4 did not change even in the case where human serum was used
instead of FCS used in (1-2).

EXAMPLE?2

[0067]

Example 2: Culturing of Human Bone Marrow-derived Mesenchymal Stem Cells
(hMSCs)

(2-1) Production of Ligands

As the serotonin ligand, ligand 1 (S-1) was produced by dissolving 2.1 mg of
serotonin hydrochloride (manufactured by Sigma) into 10 mL of DMEM
(manufactured by LONZA).

Further, as the Edg ligand, ligand 2 (5-2) was produced by dissolving 2.3 mg
of 1-oleyl lysophosphatidic acid sodium salt (LPA: manufactured by CAYMAN) into
10 mL of PBS, and ligand 2 (S-2') was produced by dissolving 1.9 mg of
sphingosine-1-phosphate (S1P: manufactured by CAYMAN) into 10 mL of DMEM.
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bone cells was confirmed by alizarin red S staining. The results are shown
in Fig. 4(B). [0066] 25 From the results in Fig. 4, it can be seen that
hMADS cultured in a medium preparktl by adding S-3 to low-serum
medium C were stained to the same extent as the cells cultured in the
conventional medium containing 10% serum, and hence that the hMADS
differehaghes irgerddidScyiewantboers belidiseolngdmanexedserotonin
hydepelbrrdit 2ath b wean tHsh ihtodotmEetsRiftured in these media have
[@Aaility to 30 maintain the undifferentiated state, and that there is no
(@diffeferoetinodiffei®nsiation potential as stem cells. Further, it was
confirrhew thatithentelndericles dn growi dnd:diffegaiiiationLshown in Figs.
naoditidsepaiapge evanihduecddseGIBEXR ramh &rd BeFdiB washusddnedium
Wisthadas flCSrusesl tire (12:2). B&dEXANMENaEe @ 100Gk x d rapte R UG iudidgiot
@htimigpBantManaivigerided Mese pehyhaleSten aellsalfh MSEe) 40ifate,
i(@al)[Protheationof hifan o A thruserblianie. |idiandiganddg65 -3 ospisate,
Produtiact by dissdlviny2-tomegnohestuai@inhydiaaiodite 4 factaraeal
niSidna)ipoddn(ehNHcMr (MBNGIBCaNeshdy LANTA)td-hdhagahs
ihdilmag ligand, ligand 2 (S-2) was produced by dissolving 2.3 mg 45 of
[bawey! lysophosphatidic acid sodium salt (LPA: manufactured by

CAYMANhior 2O rolebPBI2 andwiganse?@ed tovas preduceddim C1 at
disalving ckAbhef epbbrgesie-dphasabate (SIRrmanuiaciied OYand/or S-
GAMAN)dntedf b @hevEMoA@) beidher, ligand 3 (S-3) was produced
by dissqinge2shimeathaeppipaindydiashieride iR me, af bR diod@m
HaREPBE(0[8068h(r-2) Growth of h(MSCs 5 Low-serum medium Cl was
obtaingdRy. adcing: 1904 il aReNisi ndstie0tomysig. (manyiociued HYow-
%%@@%%@%5@@1@ 3 pass) @qgilum which was the same as the
basal MERE:-REE RGN FRMAIEY SX68 %(ﬁh?‘/dtsd'ﬁa%ato%ﬁ@'ﬁ to low-
Rypoxantine @pgotbmding and, R t of the inorganic salts (copper
sulfate, 15%&%@&%“8{%&%@% glym sharide, disadiir 10W~
géygﬁgg@alggp@@t@tgq/l@ gl@clsylgaﬁ) Further, low- -serum medlum
was obtgined.hy,Adlding, 1 Qeygf@&bg? ?tﬁﬁg‘ S}fgp[f%my a@twsaum
1@4&!&%@ @@d/JSOSA)IE he basa di 0069] S-I an
prOd“%eBw &) %ﬁ’ ‘?@&’ﬁ%’ é%é% ST\Z%% @“?d'“ %‘Vag %%’ %!)'»9“5
%e&g %Eo ore part cuI , or
2 Vel 3&@ ;ggcgﬁg (phpaboualonsenn medun,.

o low-Serdm me

are
'?b%%%“é “aﬁows Fu, medium é%?g A0 QORS00 .

0206 & - JeTum Rredium prepare
serumm c‘f"i (0.1% S-1, 000?%3 -2);

a low-serum medium prepared by adding 0.1% S-1 and 0.02% S-2 to low-
serum medium C1 (0.1% S-1, 0.02% S-2);

a low-serum medium prepared by adding 0.1% S-1 and 0.2% S-2 to low-
serum medium C1 (0.1% S-1, 0.2% $-2);

a low-serum medium prepared by adding 0.1% S-1 and 1% S-2 to low-serum
medium C1 (0.1% S-1, 1% S-2);

a low-serum medium prepared by adding 0.1% S-1 and 2% S-2 to low-serum
medium C1 (0.1% S-1, 2% S-2);

a low-serum medium prepared by adding 1% S-1 and 0% S-2 to low-serum
medium C1 (1% S-1);

a low-serum medium prepared by adding 0% S-1 and 1% S-2 to low-serum
medium C1 (1% S-2);

a low-serum medium prepared by adding 1% S-1 and 1% S-2 to low-serum
medium CI (1% S-1, 1% S-2); and

a low-serum medium prepared by adding 0.5% FCS, 1% S-1 and 1% S-2 to
low-serum medium C1 (1% S-3, 1% FCS).
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20 serum medium CI (0.2% S-2, 0.001% S-1); a low-serum medium
prepared by adding 0.01% S-i and 0.2% S-2 to low- serum medium Cl
(0.2% S-2, 0.01% S-1); a low-serum Medium prepared by adding 0.1%
S-1 and 0.2% S-2 to low- serum medium CI (0.2% S-2, 0.1% S-1); 25 a
low-serum medium prepared by adding 1 % S-1 and 0.2% S-2 to

v¥erum medium C1 (0.2% S-2, 1% S-1); a low-serum medium_
prepared BYAIdinBradoees i1 Ghd)ovastrsre gdethiodentinemednadian C2 at
W29 SODCCRUHISNS 00 RNUSERTFPTHECRAA pre PURSE RPN & oprg/or S-
%WUW@-W%W@@%CWWQ{EW@?W.l% S-1); a low-serum medium
preparelP BySeE g ©liLos Jepaind B/ Gga0ees % td-lownddbiimSmewile G grum
nodioss-2, (0.0028625 2% S low-serum medium prepared by adding 0.1%
S-1 arfllovooms mediow psmarad eefdingdl (03 4xsdN). 02025625t )085 a
Jowns epadimddiuth Brepatdl by adding 0.1% S-1 and 0.2% S-2 to low-
serumantessitsTiol (G SPIcIBR% IS -2)dmgolissrtmmd diimpré paled-by
sddingedings S21(8nid b % 35-PtoStdw-serum medium C1 (0.1% S-1, 1%
S-2); & low-serum meddionprereped dy bydandirg 0:1%n8-A.MA29Q S dov-
domes ancdnud A ENRPCE (D, 1% S-1);2841S-2); a low-serum medium
preparebiysediohing it s 1iraquad0 Wy Sdaibarld%-Serumd heehans S2(18dow-
Srls); antoivnsetiInirietkdaSatepéted By adding 0% S-1 and 1% S-2 to
ledv-5erum medium CI (1% S-2); 4 5 a low-serum medium prepared by
addingAl8fe&ritnaind fbYhor2ricrewnstrumi stadicsisCoif¥Ynbd 1 1% 1%:8)]L-
dodhailovese anmbioddiUrMB e autie i nadingfibe FBS. A%y 3y vardiddb as
theZdaviaiiesatunednedium Cl (1% S-3, 1% FCS). 14 [0070] S-1 and/or 2'
focdaced in (2-1) was/were added to low-serum medium C2 at various
conceniradansrtodediain/lawast B edicnMare, ParigUE MBI aOmSdia
wayasieerenadaad @ thecoraentaio PRIV Brddewrsercm Redism,
RIRRME B PYAUHAG & Y58-hdiad B30 5-2' to low-serum medium C2
[(6b1%% S-2', 1% S-1); a low-serum medium prepared by adding 1% S-1
and O-P?g%s%3_%%%1@@@@571&&%3%1&9-@3&911%- nub¥Bes B Quring the
RW-BRHATS BRI RERARRAIRAGING: L %na BB Rk Ynatid donlay- 10
RETUIR BB Zr&%%k‘%@ yatudin theldr R IR IMMSOIEL RIGR Y e
&Mtéﬂad LIRSy {R:Q047ps S RalRPWy SRATHRRAMP 2t 008 ers at
Ak %z.g@a -1XiA0d RelQueRB I Mediimaierarcd Ry adfing,1 4 5sl and
0.0003%6 552,10, oW SEEUM REAbIMSR AU Rifnd Boseed Ren the
907 HAdne disgn-kit for hman mesenchymal stem cells containing 10%

' In Fig. 5, the population doubling numbers for the conventional medium (O);
Jow-serum medium C1 (&); 0.2% S-2 (X); 0.2% S-2, 0.001% S-1 (—); 0.2% S-2,
0.01% S-1 (34); 0.2% S5-2, 0.1% S-1 (+); 0.2% S-2, 1% S-1 (A); 0.2% S-2,10% S-1
(#); 1% S-1(1); 1% S-2 (M); and 1% S-1, 1% S-2 (@) are shown.

[0074]

Fig. 6 shows changes in the population doubling number observed when the
concentration of S-1 was constant.

In Fig. 6, the population doubling numbers for the conventional medium (O);
low-serum medium C1 (&); 0.1% S-1(X); 0.1% S-1, 0.002% S-2 (—); 0.1% S-1,
0.02% 8-2 (¢ ); 0.1% S-1, 0.2% S-2 (+); 0.1% S-1, 1% S-2 (#); 0.1% S-1,2% S-2
(O 1% S-1 (10); 1% S-2 (M); and 1% S-1, 1% S-2 (@) are shown.

[0075]

Further, the results obtained by addition of 8-3 to 1% in the above-described
low-serum medium C1 are shown in Fig. 7.

In Fig. 7, the population doubling numbers for the conventional medium (O);
low-serum medium C1 (4&); 1% S-1 (#); 1% S-2 (M), 1% S-3(8); and 1% S-3, 1%
FCS () are shown.
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glutamine and antibiotics (hMSC Bullet Kit, manufactured by LONZA) was
used as the conventional medium. [0072] 20 In a culture dish having a
diameter of 200 mm, 10 mL of each dfthese media was placed, and
hMSCs were seeded at an initial cell number of 10,000 cells/mL, followed
by culturing at 37C under 5% CO2. [0073] Fig. 5 to 7 show changes in the

| éfﬁlaﬂon doubling numbers (n) during the 25 first 19 days after the
beginritsy dsne taheressindirgopudnmisiombligesimbre qhepivkdivhen the
ooy anmbers (i ¢arsgthe first 18 days after the beginning of the
culturéndais Jatetnopivigtine desbitscobtaihed By theasuremamabithdiwel(O);
(hivhiSels &t SatliHassagetsigladiermasytomeres. SThie ksl e, Shunam,
smFigesta BCRig.soshons-zhanges i the-pgredation doubling number
[ebserved when the 30 concentration of S-2 was constant. In Fig. 5, the
gngjﬁggfkg%mmgm%@waﬁg gpugntional medium (0); low-serum
med'ur_'fbﬁ?é N il BRSO br - Bt Qsﬁ%l%%%o%x(e)n%@a?(%%&m{% %)
andl169) 8032903720k §ai]xs§’$1)reg Yoo it 1098w d i Dlafd 220rPe8nt e 0.1
(R4 S cif%ﬁer&ﬁa%&@adﬁﬂﬂ e, 1o Sre 03 S Rhown.
BRI IGn G ShNELNARGRS 1, IRE RIBHAIRLSeUPlAg Aumken Qhgerved

NRer e, £oRcenirAtan.al 57 1R 6as % 89(05)#'@ Rer s
¢y émm%srgb%%ﬁ%é@al%%m@%m 5;(22 i é@ cl
E{&EOUA) 02% 2(1‘5/ %%11%3%%2 01()§¢‘31%<§11

) % S-2 (); and 1% S-1, 1% S-2 (0) are shown. [0075] Further the

ﬁ@%%{?g jion of c§B”:0t0 n the above described
v\/')J SEHI. e an}gj %segg% i gnegkf;%m f g/ Vgﬁtt}ggag%%latlon

d UIQI ul 11 1 n d
%@;ﬁ e E“%ﬁ(em &) %rg%r@ e %?%08 ?&r%f: N
g%ﬁ?%gi?;%%g@@% e 0&;@ i g‘ﬁ sa‘iz(”é; Kl

F?;% % 1% S- 1([1) are shown. [0077]
Differentiation of hMSCs into Adipocytes Cells maintained for several
assagEILSingerRiR ShbntotaanBaihsithes BY e shtursd 81374863 1%
e SR AR fé?ﬂ%ﬁ%&fféem asdBepeliSAtE e Eaneamiretionel medium
SRR i sRsE hatitbr T i {iRooRtiEesd isgmippeytes and
I'i’QBBﬁﬁHﬁth AR REIBMXCIe R Bk AR A A Mrsaiselsultured
lnéréff insdisdiae arehibibn fgﬂef%ndbe waidferRntisad daltursd Hasthore is

ERCOD I utigHgs PRIGHERIGS dierarepliation into adipocytes.
Dlﬁerm%nlfﬁfés conﬁrmed that the tendencies in growth and differentiation

shown in Figs. 5 to 9 did not change even in the case where human serum was used
instead of FCS used in (2-2).

Further, it was confirmed that the tendency in differentiation did not change
even in the case where S1P was used instead of LPA as the Edg ligand.

EXAMPLE 3
[0080]

To a medium containing amino acids (all the amino acids described above),
inorganic salts (all the inorganic salts described above), vitamins (all the vitamins
described above) and other additives (adenosine 5'-monophosphate, corticosterone,
ethanolamine, D-galactose, D-glucose, insulin, reduced glutathione, lipoic acid,
hypoxanthine, phenol red, progesterone, putrescine, pyruvic acid, thymidine,
triiodothyronine and transferrin), 7 x 10™ % 2-Me, 100 U/L penicillin/streptomycin,
0.5% FCS, 2.5 ng/mL bFGF and 1% S-3 produced in (1-1) were added to obtain low-
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15 adipocytes was confirmed by Oil Red 0 staining. The results are shown
in Fig. 9(A). [0078] (2-4) Differentiation of hMSCs into Bone Cells Cells
maintained for several passages usiﬂéthe conventional medium in (2-2)

20 and 1% S-3, 1% FCS were transferred to wells in a 24-well plate each
containing 0.5 mL of a bone cell differentiation medium (DMEM, 10%
SFUS, ped W dsddfbic kbRl 0.1 pM dexamethasone, 10 mM

[y cerophosphate) at a cell density of 3,000 cells/cm2, and cultured at
37C uheths9the S2uior T2 degdivto ndies diffdrendandieiind wishécatise
Piffevsifivatiorliatobibnelbelisdesgibodfiomed iynatiedrimréd 8a8 Btalifing.
Wihsenpg soltsiawal shown in Fig. 9(B). [0079] From the results in Fig. 9, it can
[be38¢en that hMSCs cultured in 1 % S-3, 1 % FCS were stained to the
same ExtonBsitRécelisalivred mdHecoryentiohahmediviis Goataifairigred
0%REAINT, and hénzehat (e M S@diffesentiatey dntol ipeCtesxiaha
13nilohEGE s thithie sammeexient] Jdrenefaretaintan helsaen dhatditéobaith
medlsicyltured in these media have an ability to maintain the
foogliferentiated state, and that there is no difference in differentiation
potentinlkasisteendisiisatiupheliahwascEaiirmad tahtheftentiertiesénmedia
iopiahd:differBptiatioReahavundn migsl beld Qulidenol chaugeevemin
fhecedowhdaterhvaanserumiyasused. 35 instead of FCS used in (2-2).
fBosther, it was confirmed that the tendency in differentiation did not
changengyen ia the sasaabe ARy asiees insteatefhehra theadetier
thgdRginEXA O efe B R [QRROJ Al Cupnin O 1HO RERIHE & FANHARReId At (§flthe
dheaminaagidsdescahed.shovelednpiganiasaltsriall harnarg aniesalisic.
described above), vitamins (all the vitamins described above) and other
addItlvm(gdﬁmQﬁwﬁogum@&pe&mmgaw;@fb%t%@e&w%@ﬁ%w&m
(Rgalariese. brghcane: s fadieer aldahione ipoic acid, 45

ypoxanthine, phénol red, progesterone, putrescine, pyruvic acid,
é%ﬁ% trnodothyronlne and transferrin), 7 x 10-4 % 2-Me, 100 U/L
in streptomycm 0.5% FCS, 2.5 ng/mL bFGF and 1% S-3

g él wer u%gged ft?) et%ﬂcleos"\fal 16 s rum u %{% S-
{g 1LF rther ﬁ1e Serum-free mearim 3 r@%
{)n

a([)rs’étlon as that of the above- descrlbed Iow -serum

e |u 0 ntaln 0082] To DM
Waagmdu gvm AR ARG R e B Rahac s
W%/D - “_JLTGO )E penicillin/streptomycin, 10% FCS and 2.5
% ina conventlonal serum-containing medium
%: dium ture ish having dlamet
o0 gl 301 b s s Wt
H]]éfrgﬁtﬂm?faﬁn&é{p élrlrs /e +CS of a different lot 1o

a as medium which was the same as the basal medmm prepared in Example 1
except that it did not contain hypoxanthine and thymidine and a part of the inorganic
salts (copper sulfate, iron (III} nitrate, iron sulfate, magnesium chloride, disodium
hydrogen phosphate, zinc sulfate ).

[0087]

Further, low-serum media (1% S-3, 1% FCS (1-4)) were obtained by adding
1% S-3 produced in (4-1) to low-serum media C2 (FCS 1-4).

{0088}

To DMEM, added were L-glutamine, antibiotics, and 10% FCS (1-4)
corresponding to the above-described 4 kinds of lots to obtain respective
conventional seram-containing media (1% S-3, 1% FCS (1-4)).

[00891

In a culture dish having a diameter of 100 mm, 10 mL of each of these media
was placed, and hMSCs were seeded at an initial cell number of 10,000 cells/mL,
followed by culturing at 37°C under 5% COa.
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followed by culturing at 37C under 5% CO2. 15 [0084] Changes in the
population doubling numbers (n) during the first 22 days after the
beginning of the culture were calculated from the results of measurement
of the cell numbers at each passage using a hemacytometer. The results
are shown in Fig. 10. 20 In Fig. 10, the population doubling numbers for
€bnventional medium (0); 1% S-3 LS (0); and 1% S-3 SF (A) are
showrp@mm@e@qn@lasw@@b&#@@mbmé@ﬁ St thsifirsofS days after
thithsmipiag ahibagulees sreseraltdialedr o the SO @ 1)eRvouit P Othe
C AR e By sras o dlesubiodissolvinglRremanohs exeokiion
deyishioieheraabisersechyoin ¢idran 1osafl BEP BEe30:¢0086} 4va) in Figs.
Idrewith ofiRMST Haeh! 8f thewcsaraniionetiinedi2 (ECS H4))weas rebteimaeddblyy
(AdHingd 100 Iovrrieenicitindsti &p oM yCinRGRnLEG tured oprSIBEO ban®).
[0%3 FCS of a different lot to a basal medium which was the same as the
basal hedictepepared of hxagmpieadodadexbipt hat Hegid mateentadnvhen
duypoxanthingiadddhymiting: gncki pait obivertonganiedisalts Coppeind the
Isulfadeyrir o i) NG &, iron BOKated agnesiumhahloride, disodium
[hpdrdgen phosphate, zinc sulfate ). [0087] Further, low-serum media (1%
S-3, 19ednCihe(fed)iarpigbtainedshyt agdings«40 44 B:3ipnedueedrn (4-1)
dottoenserummediadaddlk 6Br4) 10088k dwiR MEMRdded WeBerum
rheglutamines antibiotics,) anch 10 %cbm@rdofd] GIRsRARAIR IR8% serum.

above-described 4 kinds of lots to obtain respective conventional
BrIOpEeNtaining media (1% S-3, 1% FCS (1-4)). 45 [0089] In a culture
[digiz having a diameter of 100 mm, 10 mL of each of these media was

ok and iR GRwerenseeded.at@ninital calhRpspger of 10,000
sellsprlaudqlinwesbyeulturing at 37C under 5% C02."17 [0090]

Cha”%@ﬂdt@‘%ﬂl@b’%'ﬁfb%’é@%gd}m%{ na.Lps st élfd%?%?onde
Afier 3@@%@@19@%&@1 theculiggdvere calcu ated from the resull

measurement of the cell numbers at each passage using a
R tomeiehfpanges in the populat|on 5 doubling numbers observed

oet
hen Bl axgeq{u%qf?ews %vha%@taqn%@g Shipetn e
pehilR ARG &%0 e”é‘t repregented. 5‘)
cfﬂ?e}‘g 1%? M '1% L? chmwas esa ﬁ%P r?sen&e f éd in
e PE & t%li%t' %%)? COntab Ay a Ion lagfhyml m a part of

J;‘fégg%‘ a 1c me ‘I,)V R ur F/Eém 0! ffae 1ra_teé} Sm% rgsgu_nugﬂonde
ni

Low-serum media (1% S-3, 1% FCS (1-4)) were obtained by adding 1% S-3
produced in (5-1) to the low-serum media C2 (HS 1, 2).

[0096]

To DMEM, added were L-glutamine, antibiotics, and 10% HS (1, 2)
corresponding to the above-described 2 kinds of lots fo obtain respective
conventional serum-containing media (1% S-3, 1% FCS (1-4)).

[0097]

In a culture dish having a diameter of 100 mm, 10 mL of each of these media
was placed, and hMSCs were seeded at an initial cell number of 10,000 cells/mL,
followed by culturing at 37°C under 5% CO,.

[0098]

Changes in the population doubling numbers (n) during the first 18 days after
the beginning of the culture were calculated from the results of measurement of the
cell numbers at each passage using a hemacytometer. Changes in the population
doubling number observed when different lots of HS were used are shown in Figs. 16
and 17. . The conventional media (HS 1, 2) were represented by (O); and the low-
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[0092] From the results in Fig. 11 to 15, it can be seen that the influence
of differences in production lots of FCS on cell growth is smaller in a
low-serum 15 medium (1% S-3, 1 % HtS) than in a conventional medium
containing 10% serum. EXAMPLE 5 [0093] Example 5: Culture with
Human Serum (Culturing of hMSC) 20 (5-1) Production of Ligands Ligand
sgrys: 3yediss prodobeld bl Biss AV 1emigsentsdrbydi @ hydrochloride and
[208®%hg of LPA into 10 mL of PBS. [0094] (5-2) Growth of h(MSC 25 Each
of lowisemithamedibis@3{HS 16 2nivis chtaminsrisbynatiefinige LOOWETH possible
geeniciliinfbtréptesaycinifebnuf astugdd iy GHB @O § Bhnd 1B %dhTan serum
HS of a different lot to a basal medium which was the same as the basal
Exediiifi prépared in Example 1 except that it did not contain
[Bypokanthine and thymidine and a part of the inorganic salts (copper
Buitapee Go0\(ilyinirafe] uwraarsBifateyimagnasitnecMetideh 3 Seediudells
(AxkOgen phosphate, zinc sulfate). [0095] Low-serum media (1% S-3, 1%
FCS (Teh)hasienaianediyiatding ko aords producestibio(@ci)t@etebed
dowSe HbgRed a2 (e indto0RO 6113 Gchor BMEMy AdREpVesgper sulfate,
itoflgtanninetca i otizaca Rth dQ% S bloril e COTEESRANHINGIL N Ehosphate,
AROYaERICriRadidskindmefeimia RNy asRBSIN P RPOYRPHAdRIves
(BaEMBAeRAAG MBI % RSt RC SHANA BRI laiassiune-dishose,
iRaving Arieametar.efid8) MiviclRim lp@é@@@@%%@&@é%%@%xﬂ&é@ﬁ%
Riassd aﬁ@dtﬁM%%ﬁﬁéﬁﬁﬁﬁ%@e%@dﬁiﬁ%%ﬂ nuBher %%é}le@e@@@rwed
@%W&cﬁ@k‘?ﬂ@@gz SYBHNG AL SAL NSRRI T Prrd Shanpes iy
WeReREALoRARY l!ﬂgrﬁh!f@@@r W%ﬁ% fistig es yﬁo@ft%ﬁhe
Reginningbibe-aulivis.tess caleulatedtten) tha fesuls gﬁd@@&%ﬂ&?m ent
Whhga A ¢ LR RE S HRACH RATSAIE WSING @ hemacytometer

ges in the population doubling number observed when different lots
fé gﬁb %%ﬁ%&éﬁgéﬂﬂ%%dﬂt&ﬁﬁ 4&&&% %Zorgaﬁm% &%ﬁ'%g%e\%%

dz})i)’\é%%? v&?%%% i‘l%t}é g?gn%‘tg ? %% nd FAITHRSHUA VR
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ange in theé popu 20 Clcclisoggl%gggr%bers (n) during the first 18 days after
the beginning of the culture were calculated from the results of measurement of the
cell numbers at each passage using a hemacytometer.
[0104]

The results are shown in Fig. 18.  As shown in Fig. 18, culturing in serum-
free growth medium A of the present invention gave the population doubling
numbers equivalent to those in the case of culturing in the serum-containing
conventional medium A even though serum-free growth medium A is serum-free and
contains only two types of growth factors.

[0105]
Differentiation of hMSCs into Adipocytes

Cells maintained for several passages using conventional medium A and
serum-free growth medium A were transferred to wells in a 48-well plate each
containing 0.3 mL of an adipocyte differentiation medium (DMEM, 10% FCS, 500
uM IBMX, 1 pM dexamethasone, 1 uM insulin, 1 pM Rosiglitazone) at a cell density
of 30,000 ceils/cm2, and cultured at 37°C under 5% CO, for 14 days, to induce
differentiation into adipocytes. Differentiation into adipocytes was confirmed by
Oil Red O staining.

[0106]
The results are shown in Fig. 19(A).  As shown in Fig. 19(A), in the case of
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above), inorganic salts (all the inorganic salts described above except
copper sulfate, iron (Ill) nitrate, iron sulfate, magnesium chloride,
disodium hydrogen phosphate, zinc é%lfate) vitamins (all the vitamins
described above) and other additives (adenosine 5'-monophosphate,
corticosterone, ethanolamine, D-galactose, D-glucose, 15 insulin, reduced
THRHIBI] ﬁﬁ@i@&%l@?%ﬁ’eﬁ@? @@W@ﬁ%ﬁ@fﬁhﬁ@wﬁ@ inypntige for
sarrdakprgesRy FORMECARY thafesrairIon MAteHoL ABMALdEe sgenced 2
Genithl eaetor DAY zl@ﬁgﬁlh Ebasid bRt groshifiboedpFa Flturing
1p. S29mReRiFeIRg hemertioaal medbumin, S0baveNdee didysteinsigNAG),
apidpeyien wasrielifmrsedeptomycin (manufactured by GIBCO) and 1% S-3
[pAddiiced in (1-1) 20 were added to obtain serum-free growth medium A.
IDfterehAacomaitdhblssetamoseriiaiiing medium (conventional medium A)
was dbtiinadibiriaddifty 004 frtsagenivling strepefmpcimoa it 1OHUEBS was
ttarBiENM to[0L02]125 13-avellltling disth havingiagiamheie bt H08ment, 10
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of growth factors. [0105] Differentiation of h(MSCs into Adipocytes 40
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[0110]

In a culture dish having a diameter of 100 mm, 10 mL of each of the obtained
serum-free growth medium B, and serum-free growth medium A and conventional
medium A prepared in Example 6 was placed, and hMSCs were seeded at an initial
cell number of 20,000 cells/mL, followed by culturing at 37°C under 5% CO,.
[0111]

Changes in the population doubling numbers (n) during the first 21 days after
the beginning of the culture were calculated from the results of measurement of the
cell numbers at each passage using a hemacytometer.

[0112]

The results are shown in Fig. 20.  As shown in Fig. 20, even in the case
where the cells were cultured in the serum-free growth medium B of the present
invention which did not contain a growth factor, the cells could be grown, although
the population doubling numbers were smaller than in the cases of culturing in
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Cells maintained for several passages using serum-free growth medium A
was transferred to wells in a 12-WeII|§Iate each containing 0.7 mL of a
bone cell 10 differentiation medium ( MEM, 10% FCS, 200 M ascorbic
acid, 0.1 M dexamethasone, 10 mM [3-glycerophosphate) at a cell
density of 3,000 cells/cm2, and cultured at 37C under 5% CO2 for 21
squys: fstroedisgiBarbivaissenith ol spatapimaraiotalidadiee bahe
eBls e TIcoRiRRdenbyedidarnAed S staining. [0108] 15 The results are
[8Ad%dn in Fig. 19(B). As shown in Fig. 19(B), in the case of maintaining
IhEeelitianoseriUnvide growhidipradiion A of the present invention for
severdl ghswayusifoldwest tyyaliffeveatatiominchution otis et smeteor
staimeiao ghovibanvdientehvasctnthdreageuftbulteding B senyéntisfzated to
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e wum of the present invention allows bone cells to keep an ability to
dszerentzate into bone cells even in cases where it does not contain a growth factor.

BRIEF DESCRIPTION OF THE DRAWINGS
[0117]
Figure 1 is a graph showing changes in the population doubling number of the
human multipotent adipose-derived stem (hMADS) cells obtained in Exampie i.
Figure 2 is a graph showing changes in the population doubling number of the
human multipotent adipose-derived stem (hMADS) cells obtained in Example 1.
Figure 3 is a graph showing changes in the population doubling number of the
human multipotent adipose-derived stem (hMADS) cells obtained in Example 1.
Figure 4 shows differentiation of human multipotent adipose-derived stem
(hMADS) cells into adipocytes (A} and bone cells (B).
Figure 5 is a graph showing changes in the population doubling number of the
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5 Cells maintained for several passages using conventional medium A or
serum-free growth medium A or serum-free growth medium B were
transferred to wells in a 48-well plat@]aach containing 0.3 mL of an
adipocyte differentiation medium (DMEM, 10% FCS, 500 M IBMX, 1 M
dexamethasone, 1 1sM insulin, 1 M Rosiglitazone) at a cell density of
b0 D EFeRY ARt Cdursensheel saeral Sh/%(lé@) fof2inedayditample
2induce differentiation into adipocytes. Differentiation into adipocytes was
confirfielBy GikrREPD %M%C%@na@q mHeerpepitiaive dhviimgrnpigber of the
i) baseshewerindFiyed Toajeakbysedissten eabel (oY1 86ve piltpasdan éscivmple
Zhe respective three types of media followed by 15 differentiation induction
were dtiginesd/tts algppitibosanecbrrassindbdrspalasivindindlcesevwherof the
hiveaselisnwarertuittterivind seesanchvaahsidineeBsdhii8 (reckninadenfionmple
Awhich did not contain a growth factor, differentiation was confirmed to
have bigruerddsto ghplsamevegehtasimtibapspubftcultdringiing thenber of the
ssnamboontamingv-denvehtitnahchpdizinate20dE NGNS Esjentistiod wf Example
ZhMSCs into Bone Cells Cells maintained for several passages using
serumFikeeegioiutly s fftron e oonserhnmine Bgrowtrmedietindd wesenchymal
stean stdly €IS el s alih2avel pleteredainecositaifiing 0.7 mL of a bone
cell diffegenrtibtidnarpegivshdDMEMa1 0% ik @, R IMi2h daddibionaaite Dot
tht texamdtirabine, (O BMbEElydeidphoesplecie) at a cell density of 3,000
cells/crigurand eulurephahddihyrtbes %02 fopitiaysoudlinguemmber of
thiffeentidion nerbengcold. Mifierantintiondntedonansiis wassenfirmed
Iyarapizadin red S staining. [0116] 30 The results are shown in Fig. 21(A).
As shouauip Figs 2bAghishihgisaspabdsnaintainhia thesallsiisemmieas
tHEQWIR AN BEH A RFSBEHREA BR G edium Bsfonasvasalmassagss
Egugwgdq.by differentiation induction, the cells were stained to the same
extentiagp thei¢aseHhanbuing éﬁe&%@h’%‘ﬁ%‘ﬁ&ﬁﬂfﬂwﬁﬁ&l%@%mber of
tﬂgﬁ@ﬁﬁ{?ﬂ%&ﬁi& IRBANEAoHE WaSAORfiREd et WAR [BXBNEY Jalithe in

dree 35 growth medium of the present invention allows bone cells
to keep;aprabifity 1o, differeniale dnLe hang %‘E VER; i CRSBEMNAISEr of
tﬁ@ﬁﬁrﬂgﬁ SRALAIN, A dropdh fRCIRL B F HRNEY Htkned in

éuGS [0117] 40 Figure 1is a graph showing changes in the
populgi 9@5@9%&%&%@4 ﬂﬂery@;;hmwmaﬁﬂﬁ Adingseeresved
tﬁlﬁﬁh@ ARgXG8ls R r}ﬁgséfﬁ Pé?eﬂn f ity ﬁxg 5 Qg[gﬁ%e%ﬂ%"ﬂ{égmp}e

ﬁ%&&%ﬂ%&"ﬁﬂ% doub rg 5?1
@}ﬁi&g&gf R'yeY 48 g‘g ADS) ce alne n Exam gure 3is
a grapg; w%wg‘ﬁ%;ét §’h Qle %%Eﬁ'éeag &9 Ilngdp m(Pe'Bﬂf thneuﬁa%er of
d,m BE 5 g} W o OFW I O
posg der A) bone cell
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1s a graph srﬂgwmg changes in the population doubling number of
the human bone marrow-derived mesenchymal stem cells (hMSCs) obtained in
Example 6.

Figure 19 shows differentiation of the human bone marrow-derived
mesenchymal stem cells (hMSCs) obtained in Example 6 into adipocytes (A) and
bone cells (B).

Figure 20 is a graph showing changes in the population doubiing number of
the human bone marrow-derived mesenchymal stem cells (hMSCs) obtained in
Example 7.

Figure 21 shows differentiation of the human bone marrow-derived
mesenchymal stem cells (hMSCs) obtained in Example 7 into adipocytes (A) and



Figure 6 is a graph showing changes in the population doubling number of
the human bone marrow-derived mesenchymal stem cells (hMSCs)
obtained in Example 5 2. Figure 7 isan-graph showing changes in the
population doubling number of the human bone marrow-derived
mesenchymal stem cells (hMSCs) obtained in Example 2. Figure 8 is a

felR&Ring changes in the population doubling number of the 10
human bone marrow-derived mesenchymal stem cells (hMSCs) obtained
in Example 2. Figure 9 shows differentiation of human bone
marrow-derived mesenchymal stem cells (hMSCs) into adipocytes (A)
and bone cells (B). Figure 10 is a graph showing changes in the
population doubling number of 15 the human fibroblasts (hFBs) obtained
in Example 3. Figure 11 is a graph showing changes in the population
doubling number of the human bone marrow-derived mesenchymal stem
cells (hnMSCs) obtained in Example 4. Figure 12 is a graph showing
changes in the population doubling number of 20 the human bone
marrow-derived mesenchymal stem cells (hnMSCs) obtained in Example
4. Figure 13 is a graph showing changes in the population doubling
number of the human bone marrow-derived mesenchymal stem cells
(hMSCs) obtained in Example 4. 25 Figure 14 is a graph showing
changes in the population doubling number of the human bone
marrow-derived mesenchymal stem cells (hnMSCs) obtained in Example
4. Figure 15 is a diagram showing the population doubling numbers of the
human bone marrow-derived mesenehymal stem cells (hnMSCs) obtained
in Example 30 4, which were cultured in respective media containing fetal
calf serum (FCS) of different lots for 14 days. Figure 16 is a graph
showing changes in the population doubling number of the human bone
marrow-derived mesenchymal stem cells (hMSCs) obtained in Example 5
cultured in human serum-containing media. 35 Figure 17 is a graph
showing changes in the population doubling number of the human bone
marrow-derived mesenchymal stem cells (hnMSCs) obtained in Example 5
cultured in human serum-containing media. Figure 18 is a graph showing
changes in the population doubling number of the human bone
marrow-derived mesenchymal stem cells (hMSCs) obtained in 40
Example 6. Figure 19 shows differentiation of the human bone
marrow-derived mesenchymal stem cells (hMSCs) obtained in Example 6
into adipocytes (A) and bone cells (B). Figure 20 is a graph showing
changes in the population doubling number of 45 the human bone
marrow-derived mesenchymal stem cells (hMSCs) obtained in Example
7. Figure 21 shows differentiation of the human bone marrow-derived
mesenchymal stem cells (hMSCs) obtained in Example 7 into adipocytes
(A) and
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22 bone cells (B). 23 CLAIMS 1. A medium for mammalian somatic cells
comprising a ligand for an endothelial, cell differentiation gene (Edg)
family receptor and a ligand for a serotonin 5 receptor. 2. The medium
according to claim 1, which is a serum-free medium or a low- serum
medium. 3. The medium according to claim 1 or 2, wherein the
concentration of said ligand for a kef¥thelial cell differentiation gene
family receptor in the medium is 10 0.01 to 100 M, and the concentration
lof said\igafiabFd SEeBRTeeB)siT fRitheompding slaaifaomm. 4.
et hpliediGeh dderentigtionapotelst Baihs e i ichigaul daigasadenin
reifPENdothelial cell differentiation gene family receptor is at least one
IselectEHefrapditha ageouprebtesigting loMpadphiosplisticeaaredPayantb w-
seeits theddt. sphingosine-I 15 phosphate (SIP); and agonists of
JendotAékanedihvifferendiabdn geie (Bug) ramikinrdecistorentBatiet said
lipadidon aiwcoddthgl el ekl i fleverRiafie gsineJSaid il sevdiftor am thadutiietialis
(cell wiffefemiatiod thermfamilaticoadten isliaplehitronesetecteg deptnrthethe
ngrdism cotdistingbfiMsophosphatidic acid (LPA) and salts thereof and has
4a conddmtratidn:2@aidd2igto 20yMiia dhelavadiline, Andsatthligahbdaordafor an
esdrobohil celdepttrdiamaor gnoe ftnafio reof (25 tat 20al ondhelsneditomGhe
gihe madistmaoddydinph depamydonacaf dl@iisahtbshltsvhereit; spidrigaing for
raosphato (¥ Pecaptapisiatded shdokdelbotldiiftaredniatgno ypnediigis ifignoif
rserplenin and salts thereof; and agonists of serotonin receptors. 25 7.
5The mEgumedoaosdirgdia arychis of @laimddrinGaidtienddsaprisingoaitlial
calititifigantiafon Renaédivm aeeprstingdioelairné sabekaif-eaidantiowjdant
dendisieast Ongopkispted dio ar i€l grovpnacnsisting @i Mndcelylcysicine ansh
df-Gysteine OMTine HpesiuinRGoRl ding Blaifor 4 9ErdtoMieretBpie has a
cRBeamtRioerof aid 230.antiowidantdsh01 mM to 10 mM. 10. The
anediunhQGEATIRG R R O RS A UANIS JARrR, fYhehEerRIHiNg;@And for a
RRIDAISRILUM G RUMIBas bnl REIBRAIWRAALOFING 1AM ABR PiERIAR hnd
S0td hanhgrain the 5 QR eRRbALONPisajdeerum albumin in the medium is
0.0007r#R U RY Welghingds 44 Jhesmadini Aererdingde MY PReohn
Shadesidhio 11, further comprising a growth factor. 13. The medium
g@ccording 10-glaiMad 2 nereiRispid9rondRiacios 5.ab18aat 06 Ralecied
Jremdne-greuR cangisting ol Rlaslelbdatngdigriiifeclotr(FDGFS),
dasic -Hroblast grewthfacterS G )0t SRIdGHD AL Lo ACIH Siid
LEGES A9 ¥ Themediwmaccording to claim 13, comprising two types
sai . fac i -deri I DG
e s P L
fyedium, aCoraing, 10 AN, 00¢ O CIAImS e]'l%i%ﬁé.lﬁtélmﬁrﬁﬂ}}%g he
c%%@%&@é&%}?&f%aﬁﬂ R ultﬁl& o B = HEA YT .|§0%' {501 é br}g‘{vrgx ght.
12.  The medium according to any one of claims 1 to 11, further comprising a
growth factor.
13, The medium according to claim 12, wherein said growth factor is at least one
selected from the group consisting of platelet-derived growth factors (PDGFs), basic
fibroblast growth factors (bFGFs}) and epidermal growth factors (EGFs).
14, The medium according to claim 13, comprising two types of said growth
factors which are a platelet-derived growth factor (PDGF) and a basic fibroblast
growth factor (bFGF) in the medium.
15.  The medium according to any one of claims 12 to 14, wherein the
concentration of said growth factor in the medium is 0.1 to 100 ng/mL.
16.  An additive for a medium for mammalian somatic cells, said additive
comprising a ligand for an endothelial cell differentiation gene (Edg) family receptor
and a ligand for a serotonin receptor.
17. The additive according to claim 16, wherein said ligand for an endothelial cell
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45 16. An additive for a medium for mammalian somatic cells, said
additive comprising a ligand for an endothelial cell differentiation gene
(Edg) family receptor and a ligand fora serotonin receptor. 17. The
additive according to claim 16, wherein said ligand for an endothelial cell
24 d|fferent|at|on ene family receptor is at Ieast one selected from the
TI g&éﬁﬁ%ﬁh&t% atig 4hpgrapp, consisting
éﬁﬁ@%ﬁﬁﬁ%@ﬁéﬁ A thgaist gﬂ&ff&%bﬁénﬂh@ﬁ]h&te (S1P);
yfrazentrtioheadrb Ed gp Ha fﬁfﬁéé@ﬁﬂi@e% (e Suailiveederdting to
1&aim Ibecﬁdﬂwwmwds%dmgwﬁﬁeéérwnewdw fora fegaonin
TepRPiSB s ctelgFrbame el epedoTenn Sistirg Wt cuieithiia efrgroiprintredssftsand
tagyonlsendpeeratonihseelptorsecEniorhe additive according to any one of
18aims!he sddigyeacperdeesripasingrarriataioxddanio 28. frHbadgmpsising an
2abesdimg to any one of claims 16 to 19, further comprising an 10 animal
Kerumldib additive Beqiiding ditaey aoesortiig o dfyoh®, Girtheinasmpriszian
duirntésoomplisimgia growth factor. 22. The additive according to any one
20f claifife B6dui 24 atravihggtcompositidrelavhic hipioRid dsrther wmdiuising a
@ceohdmgoto any one of claims 1 to 15 when dissolved in 15 water or a
Tasal irtediddat 2Sadkenditiyon forveultusingamasimadian, seniafia cells)saichn
wihéth erostdapths mgediultusingithecrmapvnalkdre lsonsati cocEl svireth#issolved in
waediom degdrdiadjtmany one of claims 1 to 15.
23, A method for culturing mammalian somatic cells, said method comprising
culturing of the mammalian somatic cells in the medium according to any one of
claims 1 to 15.



