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Regulation of Rat Embryonic Stem Cell Self-renewal by bFGF via
Phosphoinositide 3-kinase-dependent Signaling
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("College of Life Science, Zhejiang Sci-Tech University, Hangzhou 310018, China;
Eastern Hepatobiliary Surgical Hospital, the Second Military Medical University, Shanghai 200438, China)

Abstract Basic fibroblast growth factor (bFGF) plays important roles in the control of pluripotency and

lineage specification in mouse or human embryonic stem cells (ES cells) states. However, it is unclear whether

bFGF signaling is involved in self-renewal of rat ES cells. To investigate the effect of bFGF on rat ES cells, rat ES
cells were cultured in serum free medium supplemented with LIF, PD0325901 and CHIR99021 (L/2I) and with
or without bFGF. Small molecular chemical SU5402 and LY294002 were used to inhibit FGF receptor and PI3K,

respectively. Alkaline phosphatase staining, immunostaining and RT-PCR were performed to identify the pluripo-

tency of rat ES cells. Western blot was used to analysis the phosphorylation level of AKT. The results showed that

bFGF promoted self-renewal of rat ES cells under a feeder cell and serum free condition. Rat ES cells maintained

with L/2] and bFGF expressed Oct-4 and Nanog and could differentiate to cells of ectoderm, mesoderm and endo-
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derm. Furthermore, bFGF promoted the phosphorylation level of AKT and this effect could be inhibited by SU5402
or LY294002. Both SU5402 and LY294002 abolished the promoting effect of bFGF on the self-renewal of rat ES

cells. In conclusion, our results indicated that bFGF promoted self-renewal of rat ES cells and this effect may mainly

be regulated by PI3K/AKT dependent signaling pathway.
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Table 1 The sequence of primers for PCR
ey 15" —=3") 7K FE (bp) B FE(°C)
Gene Primers (5'—3") Product length (bp) Annealing temperature (°C)
Oct-4 F: GAG ATA TGC AAATCG GAG ACC 317 60
R: GCC TGG AGC ACC AAA GTG
Nanog F: GCC CTG AGA AGAAAG AAG AG 355 60
R: CTG ACT GCC CCATAC TGG AA
Sox17 F: AGG AGA GGT GGT GGC GAG TAG 267 63
R: GTT GGG ATG GTC CTG CAT GTG
GATA4 F: GCATCCATT TCCACCTCTT 313 57
R: TCCATCACC CTTGTCCTTT
AFP F: GTC CCACCCTTC CACTTT 436 59
R: CCATCC TGT AGG CAC TCC
Nestin F: AGC CAT TGT GGT CTACTG A 367 54
R: TGC AAC TCT GCC TTATCC
GAPDH F: ACC ACA GTC CAT GCC ATC AC 452 62
R: TCCACCACC CTGTTG CTG TA
ZAE9: 95 °CAEES min; 95 °C 305,60 °C 30,72 °C 2 4ER

45 s, F30MEEN; - T72 °CLEM5 min. T PCRE]
YIPFIWERL. PCRIEEES, 1%3 ARRH eI ik,
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Tween 20K TBSYEGR3 K, BERS mine PEE i IIABE
M F A B AR I — P E W, R AL he —
P 5 B )G, 1 750.1% Tween 20/ TBSTE 43
W, BERS mine )i, IIAECLAYGIAF, K E T
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L/21/bIF, w] LA 21 40 H 5346 B0 St sk, ()N s b T
BT Y —(EI1A); BT IR A K ih 2k, nT L
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A: phase contrast image of rat ES cells cultured in different medium; B: plot of rat ES cell numbers during progressive passaging in medium supple-

mented with bFGF or without bFGF (n=3, mean+S.D.).

El1 bFGF{EE A RESHIME B # E#
Fig.1 bFGF promote self-renewal of rat ES cells

Merge

50 um

Nanog Merge

Merge

50 um

A: K EESY Hu it BRI S (5 45 4L B: ) YOBIS ML 2104 F F K MESZIfiOct-4. Nanog. SSEA-13#ik.
A: alkaline phosphatase staining of DA rat ES cells; B: immunofluorescence staining for Oct-4, Nanog, SSEA-1 of rat ES cells cultured in L/2I/b medium.
E2 KRESTH AR
Fig.2 Rat ES cells express pluripotency markers
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{5 5. 1MbFGFSZ AN HIFISUS402 LA X PI3K A
ST IR A I FRILY 294002 (7] K GEHI HIbFGF 5 | 2 1) 1k
PRI AKTZK IR b o Bl Pk 1ol R A ) o T2 ol 25
7R, bFGFEHE K FUES AN AL 1) ve % FE 1k, SUS402
FILY 2940023 12 25 #0461 T K FUES AN A ¥ 5 [ TE i
(Kl4B). IXxuesh B, bFGEXS K FES [ 3 55 H
FHIEHER, If HPIBK/AKTA S 045 5 3 B b 45 6
HAEH
25 KRESHMMERS S

I REIIL21/bfg 75 S RF R B ARG 41 il (1)

(B) Day 0 Day 4 Day 8

AFP

Nestin

GAPDH

A K BESN BT 9%4 A8 dJE R4 B: RT-PCRAS I K BUES AN i A2 8 JU JU 40 B2 v I [l R T8 AR 4K
A: phase contrast image of Day 4 and Day 8 EBs formed from rat ES cells; B: RT-PCR analysis of gene expression in undifferentiated rat ES cells and

EBs formed from rat ES cells.

E3 KERESHBEIARIN G 1L

Fig.3 Differentiation of rat ES cells in vitro

(A)
pS308 AKT

1 2 3

~

AKT e i e

GAPDH " s s T

A: Western bloth A SRESAH I AK TR AK T IR 44 7K 15 B: BB IREG A MUK BRESAH M ve b JE . 1: L/215 2: L/21/b; 3: L/21/b+Su5402; 4: L/21/

b+LY294002.

A: Western blot analysis of AKT and phosphorylated AKT levels in rat ES cells; B: alkaline phosphatase staining of rat ES cells colonies cultured in dif-

ferent medium. 1: L/2I; 2: L/21/b; 3: L/21/b+Su5402; 4: L/21/b+LY294002.

El4 bFGFHEXRESHMPI3KIES @R
Fig.4 Activation of PI3K signaling in rat ES cells by bFGF
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Q

A Kil4.5 dZEfEk; B: ZEIRES TR IE AT AL, C: D68 R IS 2ACK S ESANNE; D: Bl M FR I A U 45 2R
A: 4.5 dpc (days post coitum) rat blastocyst; B: outgrowth of rat blastocyst; C: phase contrast image of rat ES cells at passage 2; D: alkaline phosphatase

staining of rat ES cells.

El5 L2UbFHTARESHARER S E
Fig.5 Derivation of Rat ES cells in L/2I/b medium
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