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VIEE BERE B@EE* TIRF Ok %
(I K%# A m R 2E%B, SN 310012)

REARER Bk 4T ®BAFIA

G LER, ¥ 313100)

HE # S T —F A A STO 43k B4 &Rk ¥t ik, ZA kA AKE 80% 18
Fa ) STO e, 4R EHC (10pugml) &L 4h/EvA8 x 10° cm? 69 % EEATIZIA 12 h,
Bl & RE, BIFES-D3 @il 1 x 10°cm2 ¢y ML E, 4 % A4 mLIF 4 DMEM 35 &

¥H24h, HEBRIERFFIZFR, 5~9REHRFTERAMEHBIEK, BEEMFskH
BEFMREAY, ZF EH SRR EMBA, B FAINMEEER KRR mIe B, 5
AR BIVE F k4o BiRIESEAL, BAREMR, DIEAERES, TAMEFRE, £
TR 9T HERE K T Fo T e LR R 92 T A,

e 5

FUIE 4 (embryoid body, EB)/ZAR#MNEFEMIHEAE
41 fg(embryonic stem cell, ES 4 ffd)7E— € &1+
1402 Bk A M 304 K] F (leukemia inhibition factor,
LIF) %1 H K 2R R 8 R & FE AR BRI 4544
AR FE B — M RT LS A BB B, B e T4
KA, FMEH, R B K(simple embry-
oid body), fAiFEIMEIALRLEREFE, Sid— BRI
R, RS, B RERBUE A (cystic
embryoid body), FRIUMAR % T RUMBKE T
WA =R LN, AU T HRNASA T RE
TR, ATLME AR LSRR R R B U2 R
WREE. MEHLES SIS B ARk S
RO, [ U AA AT P2 A 3 ANBE 2 i 2R SR TR ) 2
ThEEA M, Dk, ES MRS LRI I — R HDIE
XA AR 35 3R AT, SRR I HIVE B R FF
J& ES ks A F R EE SR, #ALE 5.
B RFIRGSE AR BV E B R — B R A R
WD, mEkR, RAMLUNRES-D3 41t R A
¥E, R SIM /D BKUER) STO RETHEMMER, &
ST R SR Z A S R A T RR, S
it BT SR 0L B A F) 58 Ak 85 F R oL ¥ RE AT T SR

1 RIS AHZ*
1.1 ¢Afm

MERG T40R: STO HFRZE: AR, BASH: L6

/N RS T- 40 I (ES-D3 41 il )14 B E B
Bt L AR d BB T B AR A 2 B Al i A )
Bt /MR STO BET 440 B 2RI B o B R Bedb 5tast
e 5 R B EYFVR BT /b RGBT 4840 i
(mouse embryonic fibroblast, MEF)F AL E 31555
1.2 EFFIRFH

Jits 4 IfiL 75 (fetal bovine serum, FBS)I E Hyclone
oAl B4 ML (new-born bovine serum, NBS)
WEMN T EEAY TEMEER T &b
DMEM#4 573 (Dulbecco’s modified Eagle medium, high
glucose, DMEM). L- A% Bifi%(L-glutamine, L-
Gln). B- #ii%k Z®¥(B-mercaptoethanol, B-ME)¥J4
Gibco BRL 7= f; /M LIF(mLIF)J% H Chemicon 2
Fl; 4k B (retinoic acid, RA). HHEE. HH
. BEEAME. T B (sodium butyrate, NaB).
T T (dimethyl sulfoxide, DMSO). #4345
% C A Sigma A7,
1.3 MEF ffiEsF5RAFEH &

MPFFZ13.5 R ICR /N EUEAG, BRZSKAA
fiE, BYRE, IN2.5 g/L REAE(E 0.02%EDTA)H
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R A, B0¥ES, MDMEM(F15%
NBS. 2 mmol/L L-Gln, 0.1 mmol/L B-ME. 100
U/ml HHE . 100 pg/ml 55 2) R FFWEE R, 540
HAE A 80 %A JERT, ALK 10 pg/ml 122
HEHECUHH 2 h, PBSHE3 R, BEAMHMLE
BEMBEEIEM, 5% CO,, 37 CH;FE 12 h Ja &Y,
1.4 STO 4HpEIESF

GEEAE ) STO AH ML, Fir A2 2 B 2 s
Ji, fn2.5 g/L BEEAMHEL, HDMEM(E 15%
NBS. 2 mmol/L L-GIn. 0.1 mmol/L B-ME. 100
U/ml H8 %, 100 pg/ml HHEZ)EAEBRERGE
5%CO0,, 37°CHiF,
1.5 ES-D3 #HAftEFE

REERFEA KA ES-D3 41, 2.5 g/L K
FIf#(# 0.02% EDTA)H1k, I DMEM (& 15%
FBS. 2 mmol/L L-Gln. 0.1 mmol/L B-ME)¥45% ¥
WRAT A A, LA 3 R LB R T
MEF #3552 b, & 37 C. 5%CO, ¥Fih %,
T R E B 2,
1.6 HIFERKRBIHIME

HUAEK S 80 % L FIE FE[K) STO 4T, fn#k
[0 10 pg/ml 223455 % C AbPE4 h, PBSIEUE3
g, 2.5 g/L BRECBHASRESEASM, N
DMEM (% 15%NBS. 2 mmol/L L-GIn. 0.1 mmol/
L B-ME. 100 U/ml 8 %K. 100 ug/ml 555 FK)K5
FEW, LA 8 X 10* em™ [ FE R B SR, 8
7712 h, SRJEH ES-D3 41HELL 1 X 10*cm 2 &
AT STO 4 |-, 25— RKRHH& 1000 U/L mLIF
7l DMEM (% 15%FBS. 2 mmol/L L-GlIn. 0.1 mmol/
L B-ME)H: 35, & 37 ‘C. 5%CO, 83750855,
24 h Ja AR T FE W (E S%FBS. 5%
NBS. 2 mmol/L L-Gln. 0.1 mmol/L B-ME #]
DMEM), #MEFBHIEFERERE, BRY-EHLE
B, KREALE 3 RIFETERIUMAE, 5~9 RiE2&
U, DR ER BIR TR IR T I BUIE AR B R AR K AT
Wb T35 = R, BEEOE D, BED
W, WEERIEIR, & 10%FBS ) DMEM 538
BVFETAER P MERE R M i — D 1597 1~4 K.
1.7 FEFHRRESNE

BURAAF 4% ok Rl =R E 4 h, EEMT
gAY R, RN - 4D (HLE) B R iR
e, RS,
1.8 HABEIKBYIE B &5t 22

WK H] 2.5% I B[ %€ 2 h, 1% OsO, & 5E
1 h, AEIRB/K, Epon812 €L, Y EEEN
30~40 nm, BEMRAEHIGEE 15 min, FPAERRETH
4, 5 min, HITACHI-600 HL4% W 5.
1.9 #HIFEARRI S L= R IR
1.9.1 A2 mienik FHURR AR 7S 2 40 o 35 57
I, A4 5 X 107 mol/L RA (4 1L 5 75 (DMEM
+ 10%FBS + 5 X 10 "mol/L RA)i%E 315, AbFL4 K.
Ji, B RA IR TR, 4R4LH55E 4 K. Nestin
Go i 414k 53 #r K Chemicon 23 &) /) B $T Nestin 577
K HUAAR R £ 1 B 2 A bRd Z Pl AT .
192 wiumieste B REAAFERE 5 96 FLIEIF
B, AR, BRAHE 10%FBS [1H;
TR, W IR A L 4], BG4
4% 2R TR E, #ATNEEA Rz4 b n
#r, KM Dako 22 &)/ BT ANSNE (1 5 50 PR
FAESEAEY TR R 23 7 ABC S AR F &k AT .
1.93 Hrémfasnik 2 Rambhatla 25777410, ¥
WIRRHER 2 48 FLIRKE SR, & S mmol/L NaB {J
SRS SR (DMEM + 10%FBS + 5 mmol/L NaB)if
F, 4 RIEEHRAE NaB FIREFRMIE IR, 8 KRGtk
Yamada 5577547 5|k 5 4% (indocyanine green,
ICG)F1 PAS (periodic acid-Schiff reaction) 5 N4l .

2 #R
2.1 BRI

ES-D3 4ii i/t MEF 158/ |- 5 81 7Y (1) SE VRIR 4
VA, AR EUE, A R RANE N, IR
RFERSUREWE 1-1). 2 ES-D3 43N STO
WFRE, HEMMEARESEFRAEHT, THRKLH
T A Bk, 55— T 40 M (R 458 R B B (4%
T3 RA), 4 HLIZHT RN BOR S KRB 4k
BIRE: B REERM ML B R S KE), R
SRR )T A ML B 2, R A I R RS
BB, TERM A E R AR S 1-2, 1-
3). HEauMmiks BN EAEE, MEEFRR
JRBVFERIG IR (B 1-4), 5> SR A4 RS 6 B T
WyRlE L, HRERREWRT, BieF SRR
ORI IR AR B I S = AR BB A % 3R L
tRARER R IR, WREHE— D bR, P R B
Ji, TR B AR UM AR (B 1-5) .
2.2 PURKRBIR LA

PR R M B BT R W], R
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WL

A, LA BRIEMTE ST, SRR E it &
A A By 7 8 R 5 1 5 5 THD 0L A B AL A
A&, FELARTIE A, — ROl A T4l i R A 7 &F
RE T A BRI TARAR S, (AL ER,
T4 AE WG RER S T o] LA SRR, X240
AR T 1 75 2 i — A B AR .

STO 41 fi A& —FhHLam A SRR 1 5 AT ) SIM
AINERRET ML R, X4 B R B8 43 Wb LIF %5 K1
0 i 4 A 4 95 T2 DA 4 4 S i T 48 MR K oK 23 e R
A, R, BATESEER PRI, HES
BN STO 17 Z M HA(3 KW), ES feiflif i sE
HeREH R MU AUSIE, R STO WHFRZRIET
P 1140 B S8 A - A A I DO e, (H R A RS IR AT
FMIRE (S KIG), TAIMEE TFiax i, HEE
TG, SAARIE R, A0 A P T I 2
WG, mAMBEFE, ERPBIALEGN, RH
R FRIRWI(5~8 K), STO WMFEZMMEM KA T4
A, P TR R AR 20 P 185 8 RN ) 344 3 7 A R 4D IR
IR SER Pb g 2], XFAR {4k L5 STO 1
FEIZHl I e h 2 B H C LR E R, #Hi%
WRLTTVEACEE 2 h, MIFUEAATE s E R >, T8
R TR HEIR 3 R AEAT(8~10 R HEL), T HLAUEA
B, ARG, a5 A B A K 4
h, BARXR “DEREACEE” F 4 B AE T AL S BRI
BE L R S A7 000 AN EE (LIS B2 () 40 B 47548 ]
PLA73G 10 KL L. ES fEXMIAFEE 1, 5~7 KAl
AITE U, BT R AR, TES
WA, ifEE . AT, ZR-E R CHE
VSRR BRI AR, — M S I 40 B DNA 1)
SFHI, AHAT S AL BRI I K S T, T
HIEA AR BT STO fAFE R Tt
KA 7 SR M OIRAS E R 7 WA S e A K R
RIS A B A S R LIF SEFRE, R, 53R
# STO 1A% )2 Bt kA AR BE R R AR TE B I AR Ak 2 15

L5 LIF 2 3K0E T A RIE T ZERA . 5K
6 rhd 23R FOAD 1A 57 2 40 Ml 4 MEF Sk AT 80 4
MES, 4R EMTERFMLRT), #or
STO 4 A R fe A7 70 SR X 5] 1 At 1l 77 J2 4n i )
TR ALl AR 3 FOL TR 425 1) T Bl o

AT AR AR R E TR, 01555 KB
BRIBE AR SEAT 7By g, 4R e
R, Tl RERE R G IR Rk LR, 3
FE R LR AR AR 2 5 40 DL R 25 s TE 5 T THT 38
55 CARIE AU A — s 14191, I — 41 a4 sk )
] B AR AR B2 o (e S BRI A, B
FREFIR & I FRHE A I T 1R 9 SV 21 )5 I
RESRE, Hoit A E R 7RG AE P IE
EAHEE SIS, Kk, DAIRRASE N IR &
B R IARARSME AR AR AT, Ak, ki EE
R REN, WMAERE S IEM. Ol
S0 P UL 40 P S — R R OR YR A M R RE s, R
ARSI BT ) 4 PO SR PR3 mT DA g % B 2 Sk R 40 i
S RME LR,
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A Novel Method to form Embryoid Bodies Using STO Cells as Feeder Layers

Ruo-Zhen Hu, Qing-Jun Zhou, Jian-Zhong Shao*, Li-Xin Xiang, Ming Zhang, Nian-Ci Zhang
(College of Life Science, Zhejiang University, Hangzhou 310012, China)
Yong-Liang Lu, Xing Yao, Li-Cheng Dai
(Huzhou Central Hospital, Huzhou 313100, China)

Abstract Embryoid bodies, which are similar to post-implantation embryonic tissues, provide a model for
the study of embryo development and stem cell differentiation. We describe here a novel method to form embryoid
bodies using STO cells as feeder layers. When approx 80% confluent, STO cells are treated with mitomycin C (10
pg/ml in DMEM) for 4 h and cultured in the concentration of 8x10* cm™ for another 12 h before use. Embryonic
stem cells are suspended in the ES medium consisting of mLIF and seeded on the previously prepared inactivated
STO feeder layers in the concentration of 1x10*cm™. After 24 h, replace the medium with ES medium without
mLIF. Various embryoid bodies are formed after 5-9 days. Studies of the morphology and differentiating potential
of these embryoid bodies suggest that they are typical in structure and they can generate derivatives of all three
embryonic germ layers. Compared with the traditional embryoid body forming method such as the hanging drops
culture, our method has a prominent advantage of performing conveniently. Moreover, the efficiency of embryoid
body formation is greater than traditional methods. Thus, this new method of forming embryoid bodies provides an
appropriate tool for the study of mammal embryo development and embryonic stem cell differentiation.

Key words  embryonic stem cell; STO feeder layers; embryoid body formation; morphology; differentiating
potential

Received: July 29, 2004 Accepted: September 18, 2004

This work is supported by the Key Science and Technology Foundation of Zhejiang Province during the 10th Five-Year Plan Period
(No. J20020579-30116)

*Corresponding author. Tel: 86-571-88273287, Fax: 86-571-88273287, E-mail: shaojz@zju.edu.cn





