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[(# ZE] HH: ST AF (BPAF) X5 NS4 (hESCs) R 2 m, I &
##% (Rapa) Xf BPAF iR MY hESCs & MMHIEH . FEk: RHMEFRhESCs, RO, 7.5, 15.0,
30.0, 60.0F1120.0 pmol-L ' BPAF Zb ¥ hESCs. R MTT 75K A [7) ¥k B BPAF 1 FH 5 hESCs 47
R OB hESCs 2y A R4l (IE# H553E) . BPAF 4L (INA 30.0 yumol- L' BPAF };5:3E) Hl Rapa
4 (A% 30.0 umol- L " BPAF J2 100. 0 nmol- L.~ ' Rapa 35 3&) . K5 E A K p-2L AL i (SA-
B-gal) Yo 6 25 20 4f i v SA-B-gal BHE A0 /A 40238, It 2 40 A ARG D 45 2 200 it J&) 40 /o0 %, S
# G E it PCR (RT-qPCR) A & 440 Mh p16. p21 F1 p53 mRNA F ik K ¥, Western blotting %
G0 45 ZH AN B P o B A DG ER I pl6. p2] A p53 M HEM R H p62. MAEMHCEH 1R 3AEA
(LC3-T1) MMASHEEM 1REIHEN T (LC3-1) KikKFE., &FR: MTTH, M4 BPAFKE N
30.0 pmol-L ', AUMIAETG 3R 75%, JRLELEHEH 30. 0 pmol- L' BPAF i 4 il % . 5%t R4
b8, BPAF 4l SA-B-gal (HYEM M & A F M B A& (P<<0.01), G MAEHEWEFm (P<
0.01), 4HfMirh pl6. p21F1 p53 mRNA K KB FHBEIE (P<0.01), 5 BPAF 4 L i,
Rapa £l SA-B-gal FH 40 J 77 43 B B REAE (P<<0.01), G 4MIE />R W BHAE (P<<0.01), 40
P16 p21F1p53 mRNA M [ F BB AL (P<<0.01), A WEAHE p62 & 13835 K 7 1 g B AR
(P<<0.01), LC3-T/LC3-T AWM BT (P<<0.01). £ =W JE BPAF al 1] hESCs #5t Jf %
SN E, Rapa Al #0H BPAF ¥5 5 A9 40 M 22, AR FIPLH W] 68 5 40 i 8 W is A G .
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ABSTRACT Objective: To investigate the effect of bisphenol AF (BPAF) on the senescence in the human
endometrial stromal cells (hESCs), and to elucidate the inhibitory effect of rapamycin (Rapa) on the BPAF-
induced senescent hESCs. Methods: The hESCs were cultured in vitro and treated with 0, 7.5, 15.0,
30.0, 60.0, and 120.0 pmol-L ™" BPAF. MTT assay was used to detect the cell survival rates of the
hESCs after treated with different concentrations of BPAF. The cells were divided into control group
(normal medium) , BPAF group (medium containing 30.0 ymol-L. "' BPAF), and Rapa group (medium
containing both 30. 0 pmol-L.~" BPAF and 100. 0 nmol-L."' Rapa). Senescence-associated {-galactosidase
(SA-B-gal) staining was used to assess the percentages of SA-B-gal positive cells in various groups; flow
cytometry was used to analyze the percentages of cells at different cell cycles in various groups; real-time
fluorescence quantitative PCR (RT-qPCR) method was used to assess the expression levels of pI6, p21
and p53 mRNA in the cells in various groups; Western blotting method was used to detect the expression
levels of senescence-related proteins (p16, p21 and p53), autophagy-related proteins p62, microtubule-
associated protein 1-light chain 3 (LC3)-1l and LC3- I in the cells in various groups. Results: The MTT
assay results showed that the cell survival rate was 75% when the BPAF concentration was 30. 0 pmol-L™';
therefore, this concentration was selected for subsequent senescence induction experiments. Compared with
control group, the percentage of SA-B-gal positive cells in BPAF group was significantly increased ( P<<
0.01), the percentage of the cells at G, phase was significantly increased (P<C0.01), and the expression
levels of p16, p21, and p53 mRNA and proteins were significantly increased (P<C0.01). Compared with
BPAF group, the percentage of SA-B-gal positive cells in Rapa group was significantly decreased (P<C
0.01), the percentage of the cells at G, phase was significantly decreased (P<C0.01), the expression levels
of p16, p21, and p53 mRNA and proteins in the cells were significantly decreased (P<C0.01), and the
expression level of the autophagy-related protein p62 in the cells was significantly decreased (P<C0.01)
while the LC3- Il /LC3- | ratio was significantly increased (P<C0.01). Conclusion: High concentrations
of BPAF can inhibit the proliferation of the hESCs and induce cellular senescence. Rapa can suppress
BPAF-induced cellular senescence, and its mechanism may be related with the activation of autophagy.
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Senescence-associated B-galactosidase
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(senescence-associated secretory

J 3L BT 40 M (human endometrial stromal cells,
hESCs) 41 o hESCs #£F & P9 B Dy g 2 1 J5 191
PERG AL OCHE R, JF T E R 5 T # A it
JEARIRAS o SR, hESCs EE S FHFE WA
ZHEREAR, dkmis R E IR R, BRI L AT
fie 1 . X AF (bisphenol AF, BPAF) J&—Ff
W W 3k ¥ B (endocrine disrupting
chemicals, EDCs), % & 7] 500 15 (19 1F % B
SMIIEE, SR LM AMIAERRRS Y, B Y %
M. KB T BPAF 5| 75 P I b i % 2
f& B (estrogen receptor B, ERpR) i #ik, FH T
BN AL 5 8 W] I hESCs Wi B A, 3 Bk
e R, BF5E " R . BPAF A 5] 2 hESCs
SRR B AL R AR, NG ME 4L (reactive oxygen
species, ROS) MR, FEAMMELZ MM, EE
2 A AT 3 3 55 4 Wb Oy =X 1) B I T 2 A% 3k o S AT

phenotype, SASP), M40 =R Y, HIf
% % (rapamycin, Rapa) & H AT AN A I &
2oz —, BA AN EAE R, I AT i
> 5E A0 ML SASP 4y W, HE SE 40 2 Y L B
g8 " & B Rapa n i U8 15 240 AR )N B O
K AR B B AL, o R R R R .
B H H Rapa X} EDCs 5 3 41 i % 2 19 7E F & L L
il 1 N B . ASHESE R FH BPAF 4 # hESCs, FF 01
%% Rapa Xf BPAF i T 09 4 i 52 1 5%, B3
YEFIBLEL, 5 N R S35 s B3R 7 S 15 2%
1 MRE57RE

1.1 SHBmie R XMAME  hESCskK A H M
BANRERTOERE, SURAR R GRERSREH
TIE2e5:% . BPAF W A g BTHn T A AL B 0
HIRAF, BT TM (dimethyl sulfoxide,
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DMSO), [l 100 mmol-L "4 i . MEMa 5
FREE . HER-HERERMEEAM- %o
2 (ethylenediaminetetraacetic acid, EDTA) ¥ &
BI0 e m A AR R ATBR A W, W Eh 2% v ik
(phosphate buffered saline, PBS). 41 (fetal
bovine serum, FBS) Fl cDNA % —#f & ik 77 &
EasyScript il TransStart Top Green qPCR SuperMix
(+Dye II) H AL 2XSEYHAARA A,
MTT (98%, X ) . 40HE MK R-F 7L
fit} (senescence-associated B -galactosidase, SA-B-gal)
o, 32X 500 G R AR A S R T A IR & Annexin
V-5 R R KOt R/ NI
isothiocyanate/propidium iodide, FITC/P1) ¥ A
FWE S REYWEARA RS A, = Mok PR
(bicinchoninic acid, BCA) ¥ 15 it 2l ) & 1l
H & [E ABP Biosciences 24wl , T IHI#E -3 2 1t = 1
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH )
ok . p2lPfk . A WIS B AR A p62 bu ik . A
MHXEA 1R 3IMEN T (microtubuleassociated
protein 1-light chain 3-1, LC3-1) #{& Ff4E A
KEHA 1R 3AMEA T (microtubule-associated
protein 1-light chain 3-11, LC3-11) ¥#itk¥yy A 4
THAYTHE (EE) BROARAA, pleHikm
p53 P MW H € [# Cell Signaling Technology /A #] o
%mE P Ot E & PCR
quantitative PCR, RT-qPCR) Fr F 0951 %1 1y %) Hi
SMER MR AR A, RT-gPCRIH G A H
REAEY TERERAF . NanoDrop 2000 4356 5t B
it COBE 3R A A PCR AU [ 5[5 Thermo Fisher
Scientific 24/, Ji A0 MW A SEE BD AW, H
VK R G0 F 36 E Wealtee A RAF, 90 E] 6
B B H 7 Olympus Corporation & H], RT-qPCR
Z 404 H 22 E Applied Biosystems 23 Al o

1.2 #me33 hESCs:R M % 4 5 3% 5k MEMa
(F10NFBS M 1IN BER-HEHR) T37°C. 5%
COZMF T HITR . ARl BEIA 2] 8000 I, 225k
BT AL AR . BEBUER 6~12 4% &b T X3 A= K W1 Y 4
L T R 2L 5e g

1.3 MTT &4 @ R B R E BPAF 4 A /& hESCs
BEER OEL T X BUE KB hESCs, L% AfL
5 X 104 4 {1 2 B 42 b T 96 FL A ML 1% T bl . AL
A 100 pL SE 4537 4, T 37°C. 5% COKMF T
R ZMBE A EAIRT0% . F R FRE, B

(fluorescein

(real-time fluorescence

& AREWE (0. 7.5, 15.0. 30.0. 60.0 F
120.0 pmol-L ") BPAF (% 100 pL 5¢ &85 98 3, 4k
el Td, BARESHEL., BRERE,
FLMA 20 u)L MTT W (5¢-L7"), 37 °CIFE 4 h,
W 3R LN AR, A 100 p. DMSO, %R R %
5 min FE 4 A dh o R EEAR A T 492 nm K 4b
e & LB (A) A, IFHE MRS R 4
MIAFG = (LA AM—FHLAME) / (X
HAMH—FHILAM) X100% . LWEL 3K,
1.4 tmpepafesb® BT X HCE KW
hESCs, 43 x84 . BPAF 40 Fl Rapa . %} &40
MR 2RI E T 37°C. 5% CO%KM T i
#¢ 7d; BPAF 240 i ] & 30 pmol-L ' BPAF [
Bi g2 AR 54 F 8595 7 d; Rapa 4140 i S i
% 30 pmol-L ' BPAF By 15 3% R 7E M0 7] 45 14 F &5 3%
5d, 5dETEHFR AP MA 100 nmol- L' Rapa 4k 4L
B2 d.
1.5 AX&EARR &8 R F w8 & meE 5 %
WA 45 20 hESCs, LA fL 5X 10" 48 Jfd 1) %5 B2
Fe R 2 6 fLANMI B SRt . BEALIMA 2 mL 58 42 B 5%
5, BF37C. 5% COKMTHFR, fdifsE s
W BE R R SR X N A 2 B 2 W R 3R, M ) A A
FARSLEE SR T d. B PIY A (BCLb 4Rt : e
ZZ M 0. 5 mL 420 X PIJL A 25 pl+ 50 X RNA if§
10pl)o W & 2H A0 M35 T, BRI 1L, A4
HSCAE A 20 M s SR o, B IR R L i,
TV PBS 2 MR Ve 1k, FRE L, BEIMA
1 mL Bl 70% CBE, BEBEWRITIES, 4 °CHE
12hJE B0 WA . in A PBS 28 vp il U8 ¥ 2 Ik
Je . AL 0.5 mL $EATECAF 19 PIY A, 757
IR2), 37 CHREOLIEE 30 min, R FH U =X 40 M AR A I
5 2H 200 L7 240 LRI 43 A, 4 Modfit LT 5 84
G3 AT AL T A TR 20 R T A A R . SIS TR
2 3.
1.6 SA-B-gal 3 & 34 m & 48 SA-B-gal 8 P 28 e
B &R KN hESCs #F0 T 6 £L 40 i 55 77 4
e LaRan sy AL B 7 dfE, AT SA-B-gal Y {4,
FERIEFREL, PBSZRMPIR VRN 2k, HALMA
1omL 30 [ g, % I 15 mine BB [ W,
PBS Z& o BE % 3K, HK 3 min. B ALMMA 1 mL
SA-B-gal et T/EWE (FC LA AL : B-gal YL B A
10 pl+B-gal Y B 10 pl+p-gal Je A3 C 930 pl+
X-gal W 50 pL) . HHEE T 37 Cl & (ZKiE
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By) HEEGIEE 18 ho THEIE WU T 545 A A
Mg s O, Y A0 Tl SA-B-gal FHPE AR . B
BLEE OB (A 905 40 i 5 8> 200 1) 340
PEAN AL . R Image J 8 1F 48 1145 20 PR 40 i
T SA-B-gal BHVE4H L H 73 % . SA-B-gal FH7E 44 i
H %= (SA-B-gal BH M 4 B %/40 i B %) <
100% . S 7 # 5 3IK .

1.7 RT-qPCR ## @ % 48 hESCs ¥ p16.p21 Fe
P53 mRNA £ RF 4 44007 6 FL A0 I 5% 5%
HIEFR7dE, PBSZE MM VES 21k, A TRIzol
R A 2H 40 i 5 RNA, 2K Thermo Scientific
NanoDrop 2000 £ 43 565t i 11 %F RNA A & 1 46 32
A AEAT A I o R 33 A A ) B AT R S A
i cDNA, DL eDNAfE R i# 17 RT-qPCR 34 .
L GAPDH RN ZHEH, R 2 2k & 4l
g EAR G p16. p21 Fl p53 mRNA KA K.
S EE 3, BRELANEIL. 5I9FHIFE 1.

#£1 RT-qPCRE|YEF]
Tab.1 Primer sequences of RT-gPCR

Gene Sequence (5'—3")

GAPDH F: GCACCGTCAAGGCTGAGAAC
R: TGGTGAAGACGCCAGTGGA

pl6 F: TCAACGCACCGAATAGTTACG
R: CAGCTCCTCAGCCAGGTC

p21 F: TGTCTTGTACCCTTGTGCCT
R: CAGCTCCTCAGCCAGGTC

po3 F: CTGCTCAGATAGCGATGGTCTG

R: ATCTGAGGTGCCCATGCTAG

1.8 Western blotting # # #] & 41 hESCs ¥ p16.
p21.p53.p62.LC3-M A LC3-1 ZB & R ZAFE I
hESCs #: i F 6 £L 40 Jifd 15 572 4, T”’ A1 4 b an g oy
AP T d 5, Wk & 4 A0 B AT SRR R U

g S T2 i e "%W-%Wiﬁ@?ﬁﬂit@%ﬂﬁc
L 9k (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE) 4r & J5, ¥ 0 & ¥
i 9 &M (polyvinylidene fluoride, PVDF) Ji&,
FH PR 35 P W P 15 mine B S 43 30 AL —$t
(1:1000% ) : GAPDH, pl6. p2l. p53. p62.
LC3-MALC3-1, FACHEFIR. MAFO0. 1%
Tween-20 B Tris 2% w1 £ /K (Tris-buffered saline
with Tween-20, TBST) VERE3UK, FEHUARIE A
B oPrgie — 4t (1:2000% B, EEFF 1~2h.

TBST ¥ B 3 ¥ Ji5 4 3 58 fk 2% & Ot (enhanced
ECL) &M . f# 4 Image J
AT A BB A 5k KA, PR AR AR
KK HIWE A RIBKTF=HWE A KW KE
{B/GAPDH %47 JK Bl . LW ER 31K,

1.9 %3544 K SPSS 22. 0 5 4 47 483t
2243 M1, GraphPad Prism 9. 0 8k {4 F F K 2 21 .
% hESCs /715 % . SA-B-gal FHEZ0 M 1 20 B HIA
7] 20 i J5 30 hESCs 1 73 3, & H A b ple. p21
M p53 mRNA I FH 3k K DL S 45 41 40 i p62
FERBAEMLCS-1T/LC3- T a4 & 1IEE
i, Vhats R, £ 4 REA 80 & SR o A
BT 2500, AL RS 3 850 W L 85 CR B LSD-2 46
5. KLP<<0.05 WZERAGIHE L

2 5 R

2.1 R F % & BPAF 4 A B & 4 hESCs % & %

50 pmol-L ' BPAF #, 7.5#115.0 pmol-L "
BPAF 41 hESCs 7716 % ] 8 7+ & (P<<0. 05 1% P<<
0.01), 30.0. 60.0 1 120.0 pmol-L ' BPAF #
hESCs 777 F I B L (P<<0.01)., BPAF LAHKE
s i 7 2B WA hESCs BYF£ 3% K, 24 BPAF #k
JE<30 pmol-L "B, A AE TG R AT I8 7500 ; BEE
WHEEFH R, hESCs A1 RF WM. WE 1, &
ffF 5% 3 F W& FE 4 30 pmol-L ' BPAF 175 2215 %
4 ff 5 % S

chemiluminescence,

150

100 1
50 1
O '

7.5 15.0 30.0 60.0 120.0
Concentration of BPAF [cy/(pmol-L 1)]

Survival rate (/%)

“P<C0.05, "P<0.01 compared with O pmol-L "' BPAF.
B1 AFEWEBPAFfERJE hESCs 1 %X

Fig. 1 Survival rates of hESCs after treated with

different concentrations of BPAF

2.2 BAREMEABIESCsTLE  HAMMA
LR HAMIRALILEE, BPAF 41G MIhESCs
Ay FR U THE (P<<0.01); 55 BPAF 4 s, Rapa#i
GJUWIhESCs F 7R W R L (P<<0.01), WA 2.
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2.3 BMASA-B-galfamMiE 5% SA-B-gal Yt
BER TR SXTIMAE, BPAF 4 SA-B-gal FH
P40 o R B TR E (P<K0.01); 5 BPAF 4
WG,

800 - 800 [

HWG,M
| k BEs

600 - 600 |-
5 g [
< [ ) [
E 400- E 400 |
z z [
200 | 200 [

0 0 2y

0 20 40 60 80 100120 140 0 20 40 60 80 100 120 140
PE-A PE-A
A B

Number

F 8, Rapa 4l hESCs H SA-B-gal FHE 40 Bl B 70 %
B RRA (P<<0.01). MWLI 3,

t mm Control
800 [ =G A%
- WG £ 1007 ™=Rwe
[ BEs =
600 i @
b ©
[ o
400 r 3
[ [5)
. g
200 | <
5]
\ X 2
0 - - 5}
=%
0 20 40 60 80 100120 140

PE-A
C D

A Control group; B: BPAF group; C: Rapa group. "P<<0.01 compared with control group; “P<20.01 compared with BPAF group.

& 2

it 240 AR R 4% 28 40 e JE R 40 A (A~ C ) FR 1R 40 B A 1 hESCs B 43 2(D)

Fig. 2 Cell cycle distribution(A—C) and percentages(D) of hESCs at different cell cycles in various groups detected

by flow cytometry

100 pm . 100 pm

A B
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e *
a X T
Zsa0f
vz
=
S 8 20¢F .
on 9 T
8.2
100 d‘{.’ 3 0
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S < >
o
C&\\\ Q)Q?’ X
C D

A Control group; B: BPAF group; C: Rapa group. "P<C0.01 compared with control group; “P<20.01 compared with BPAF group.
B3 & SA-B-gal F ML T (A~C)FIR 4 HTE 4% (D)

Fig. 3 Distribution (A—C) and percentages (D) of SA-B-gal positive cells in various groups

2.4 Zummp Pt ple. p21 # p53 mRNA =+ & &
A ZARF RT-qPCRIEK LR WK 55X A
Fe#, BPAF 440l p16. p21F1p53 mRNA ik
KB IR (P<0.01); 5 BPAF 41 It %,
Rapa LA p16. p21 Fl p53 mRNA ik 7K F B
AR (P<<0.01). Western blotting ¥ & ] 4%
WoR s H5XFRRAE, BPAF A4 pl6. p21 Al
p53 R IAACE I R TR (P<<0.01); 5 BPAF4
Fe e, Rapa 41400 b pl6. p21 F1 p53 4 H ik K
S R (P<<0.01), WK 415,

2.5 BamBEPpe2ZaRENKFALCI-I/
LC3-1 ¥4d Western blotting ¥ ¥ ] 45 3 W /% .
X4 b5, BPAF 4140 p62 8 (1 % ik K F
ALC3-11/LC3-1 kT B ek 2, 225 aif+#
B (P>0.05); 5 BPAF 4l Ht#, RapaH4if

= Control

BPAF

6 = Rapa
<Zt y * *
Z | i L I
g
B 4r
©
>
=
=
=
w
w
2
I
=
m

0

ploé

p21 pS3

‘P<C0.01 compared with control group; “P<C0.01 compared
with BPAF group.

B4 BAYMA pl6.p21 Flp53 mRNARIEKF
Fig. 4 Expression levels of p16, p21 and p53 mRNA

in cells in various groups

1 p62 F Ik KB W R (P<<0.01), LC3-11/
LC3-1 MBI (P<<0.01)., WWIK6,
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1 2 &) M,

—— -— Y
ps3 — ! = 53000
p21 —— g 2| 000
plé — e 16 000

S5 o TRES 1
GAPDH O*-‘w 000
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= Control
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Lane 1: Control group; Lane 2: BPAF group; Lane 3: Rapa group. "P<C0.01 compared with control group; “P<C0.01 compared with

BPAF group.

B5 KM pl6.p21 Flp53 EHREHIKE(A) R E&E(B)

Fig. 5 Electrophoregram (A) and histogram (B) of expressions of pl6, p21, and p53 proteins in cells in various

groups

1 2 3 M,
p62 --- 62 000
LC3-IT | 114 000

GAPDH + a— e 3 ()

A

_ = Control
BPAF *
== Rapa

(S}
o

—_
ol

=
o

Expression level of protein
—
[e)

o

p62 LC3- /LC3-1
B

Lane 1: Control group; Lane 2: BPAF group; Lane 3: Rapa group. 'P<C0.01 compared with BPAF group.

B6 £KHAMMPEH p62.LC3-THMLC3-TEARBHZKBR(ARHELE(B)
Fig. 6 FElectrophoregram(A) and histogram(B) of expressions of p62, LC3-I , and LC3-1 proteins in cells in various

groups
3 4 it

FE N 2 5 2 R AR BE ) BE RE A% U0 A OC
BLFEANZE . F SR PO B AR BB OR (assisted
reproductive technology, ART) JGJ7 RS, F#
L 5T A AT 3 W ARSI SASP, Bl IR JR A B AR
A, W TR R I A KU T ARk,
5 hESCs % & AH G0 5 9 BB A 2 i 3%
Tt FE WS ALRE 20 4F ) kORI K 3500, A
20 AL 3 e 2~A % s R N A 40 % UL |
L B R IR 2590 . R NS E L
PEA TR, WA RUIE A SE P M, ®REAFE
X hESCs 5 22 HL il T %+ B 5wt

4 b0 5 2 S — T AS T3 48 R A IR A
WHTE G G5, PEREIE 5 RE W R R
SA-B-gal 1E JJy 6 I 240 Bl 5 & () & MR W), 2
it A4 v B — b K i, NS PR s A T

p16/ 40 W ) 41 ffd 988 &5 H (retinoblastoma protein,
pRb) Fl p53/p21/pRb J& 4 8L i & & {5 5 3 % .
WM, pl6 M p5s3RIkACFWI RIS, p53kE
TRIKOF T Al B p21, 1M p16 A1 p21 £ R &
MG Sl o R0, 3 o 4k RF pRb Y M B R LIk
A, MRl pRb RF SE 30 5 sk B F E2F (935 1
i 228 SEL VBT 290 it ) S0 a0 A, O o 4 e g
BPAF J& XU A (bisphenol A, BPA) &
i, FER Tl 5 %0k b BPA MR ARl H 7
WAESE, BPAFTE -3 & ah . KA T i 4 2 F
IR B N A REA (BEZL . PR . IV R
Wb AR Y #FgE 0 R . BPAF Al
o T - R AR R T RE, AR R R .
WE ST AN AR B RE ST, Ik AT BE 5 R R B 3 A A
RE T E AR 2 e 0 # S KT PR IR G 2 R 2o AR
K. RHBEVFBPAF #) 4 5 7 o4 A1 Rapa i+ T
H, A5 R BPAF AL ¥ hESCs, Wik 5385
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Y A . AR A R WoR . BPAF b B )5,
hESCs (1) 41 it J& B3 4553 F G 8, SA-B-gal BH 1 41 g
AR R, BN pl6. p2l M pS3EH
F kK K mRNA 3k K3 01 & F+ 5, ik B
BPAF o B @ #I ] hESCs 3851, AT HE®, b
WL HRESE, BPAF il o #0015 p53/p21/pRb Ml pl6/
pRb 15 5 18 f& 51 & hESCs 40 M T i, M EDCs i S
1B N BB (CUNAS Z 08 RN IS (0 0 ) 43t T
BIEYT 7

Rapa & —Fp i H S iZ MPL 2 25, %
i H VR R AR E R . TR Y £ Rapa
ANANCRT 38 5 2 A R ) 78 5T T 20 B ) B S Ak R
BERE T, 3 T A0 LR Ak, DT R &2 4 B A
SpEbE . R Y BoR: DR EERES
FI WA 2 UG, 4Lk IO 38 i R R A T g i 1
Py o m R A a2, A0 40 A g AR, i
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