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Cultured Embryoid Bodies
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Abstract: Undifferentiated embryonic stem (ES) cells can be maintained in vitro if cultured in the presence of the cytokine
leukaemia inhibitory factor (LIF). ES cells can also differentiate in vitro. A particularly efficient method for inducing ES cell
differentiation is to culture ES cells as aggregates in the absence of LIF. Under these conditions they form structures known as
embryoid bodies (EBs). However the current protocols for EB formation are still diverse. In order to facilitate further study, we
carefully controlled the culture conditions for EB formation, and here we report an efficient protocol by which uniformly
differentiated EBs were obtained, monitored by measuring the differentiation of beating cardiomyocytes. Furthermore, by using this
protocol we observed in long-term cultured plating EBs (>60 days) there still exist cell colony with pluripotency. This observation
raised a potential possibility that ES cells may keep pluripotent in a niche provided by differentiated cells.
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1.1 #
111 DEE T F

R1. E14 ¥y g ATCC,
1.1.2 L 7#R

SEAREFEW: DMEM(GIBCO 12430), 15% FBS
(BIOCHROM S0615), 0.1 mmol/L NEAA(GIBCO 11140-
050), 2 mmol/L L-glu(GIBCO 25030), 0.1 mmol/L
B-mercaptoethanol(GIBCO 21985), 1000 u/mL LIF
(CHEMICON ESG1107).

AR FRI: 5 R R FRMAR EEAN N LIF,
1.1.3 W HFiH

PBS (GIBCO 14190), 0.25% Trypsin-EDTA
(GIBCO 25200), DMSO (SIGMA), Mitomycin C
(SIGMA M0503-2MG), 0.2% Gelatin (Sigma).

114 FREFETIE
—%i: Oct-4 (Chemicon AB3209), Anti-mouse

Nanog (RD AF2729), SSEA-1 (RD MAB2155), SOX2
(RD MAB2018).

Pt AN Pt A Jackson 2.
1.1.5 RT-PCR #X i Fl/ 7Y

Trizol (MRC TR118), RT ijl#& (Revert Aid
First Strand cDNA Synthesis kit: Fermentas K1622).
X4 PCR 51%(5'-3"): oct4: ggcgttctctttggaaaggtgttc,
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ctcgaaccacatccttctct, 30cycles;

nanog: aagtacctcagcctccagcagatg, agaaagtcctcecc
gaagttatgg, 30cycles;

SOX2: cgaccggcggcaaccagaagaaca, gccggegeccac
cccaacc, 30cycles;

rexl: cgtgtaacatacaccatccg, gaaatcctcttccagaatgg,
35 cycles;

b-actin: ggtgggaatgggtcagaagg, aggaagaggatgcgg
cagtg, 19cycles,
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1.2.5 RT-PCR
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RNA Jfitt, RT S EAZR 20 ul, RNA FE44 %S 1 g,
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{847, PCR i B % 20 ul, cDNA &R 1 L.
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Fig. 1 Feeder cells interfere with the formation of EBs

B Sketch map for percentage of beating EBs
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Fig. 2

Influence of the initial cell number in EBs formation
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3 KHEFHIBIBERDF octd FHILLHAR
Fig. 3 Oct4 positive cells in long-term culture EBs
A: the morphology of 48-day-old plating EBs; B: RT-PCR analysis of
oct4 expression in 60 days plating EBs (lane 1) and normal ES (lane 2)

4 KHEFHMEKTEES BT

Fig. 4 Pluripotent cells in long-term culture EBs

] ¥ A
250 m: 250 yum

5 KHIBEFHBEAERBMNERKTE
Fig. 5 Capable of forming clones after passage of
long-term culture EBs
(A) 3 days after passage of 15-day-old EBs; (B) 8 days after
passage of 15-day-old EBs; (C) 2 days on feeder cells after passage
of cells in panel B
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Fig.6 Pluripotent cells after 2 passages of long-term culture EBs
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PRI R 2 A R TR PR (B 3A 2 b A i 3k P
18). [t FAT7EH RT-PCR S0 b AN A b sk
SR FIRI, BRI A oA 7R A A TGk
60 d, AN EbREIEH Alb ABE £ K kT,
{158 octd FHFKE(K 3 B). iXx — G R EA X —
YA FRAEA A T REATIAE AL Z REME AL
222 KHLEZZAI I KA 17 1 Z BEPEA

HT TR EB KRG IRAE ST B4R A
i M = AT SR P RE A — e 2R PE AN A, FRATD
e AR I T ok B e Berh i 37 K55 30 d 1Y
PURAA . 45 53R IIAE I A SR AR 11 20 B 42 7% v ),
MR AT AE Fe ik Z REEAR AN ssea-1. sox2 DA M oct4
HI AL (B 4) o FRATTX RS HEAT T 2 YR RIHER
W, KIMAERNLEAFESS, B2 30%M 4
MUETE h A RIR Z R tEbR R AN, AR & B L
BH 1 20 LR 22 46 R AR IR IR (B 4 1) 502 200 if 2R 4
X b g (8] 4 CF).
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(& 5B). AnHRLRe i3 A5 A 11 o e FH e il 10 £k ) 4l 1
IR 2 M b B FR R IR, 2 d Je AT g #|
o ML A /N BV i T2 B se B (] 5C); G SR %]
5B HR K114 i A FH B T Ak 5 Al TG A R 2 1 B
e b A A 3R B R 3R, TRIRE AT DLW 5 3 B S i) e
EI L. RATHZ et Ar S5 H iRy o, kB
X T A Aff S S 1h 22 BE ML AN MO 2L (1R 6) . B TN BE
15 d AALIRAR LS, FRATHIGRE 5d, 10d. 20d 1Y
PR PR HAT 2 T A7 [F] 19 SEI 255 .
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B 7 KHEFOUEE 2 XEXRETHRFK EB
Fig. 7 RT-PCR analysis of pluripotent gene expression
with EBs from cells of 2 passages of long-term culture EBs
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i) % 2 A0 R A A A E A SRR T T A 0 i 2R
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£t ) 7 A2 i L P 2 B 8 s e o DR I AE LI A
HITE AL rp 2R i R PR B SR 2 Al . FRATTAY
SCIRSE R, QSRS JS BRI 5 2 A U)X 2 6 4
WA DL S T A W5 1 AR R 52 o i F 2B T
PR FRIAR T B v, KR 435k B8 A0 1) 5% )2 4 25
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A T HR R R s 40 42 ok 58 42 1) L 30 ae /N T 7
20 pL BiEHTE LR . HILE R IR R K
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FEFRAT R A SRS, H— LR KRR
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X Ji 52 S B s W SEARAR N, AR A4 R I 43 Ak A
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AT AR 55 o TR 22— Y DLR Fax A~ ok i &
TR, RATEIAE 2 d J5, BRI B AR S, X
Al THN pH [ SCET & N, EEbiER T
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SOk T T AR, (B FRATIA A 7 R A 1
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U Z2 (1 B I 1R R T 2 d)SRIE BN A EB.
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nanog 1 sox2 BHEAI LA . FRATHY SEEF B 2 /D7
KT 60 d JEA5R nT WS 245 /i X AE 19 40 I A A
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J5# 5d EB H octd FRik O AR o % R H]— B
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T 4340 A 1 200 i S5 B 1R g, T A DG ) S 56 1
AT

Bendall SC ML Ky, A& A IRIG T 40 i mT LA
B & 434k hdFs(Derived human ES cell fibroblast-
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like cells), iFP2AS BRI 52 (1) 4t At AT LU 21 /] LA
D EJG T4H M B [ T, DA ZE 4 AV G T 40 A Y
oAk o FR2ANE Ry B ARG T 240 2 75 s B A X
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SIACH AL, TR T R K L 2 T A 2 i
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SUMRIG T4 i i e B Sz i e 2k . X R EHR
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