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. BHE R0 Mk (PENK) AT P9 BE 1] S 20 B (HESCs ) BLBEAL AT /5 69 FK 0L, AR
PENK S #UIEAE A6 Fvm, ik OFRM 8B —3',5'— R LAk i Ao B B2 7 2 BB 3E AT IR S SURRAL 5 5,
S8 id F-actin 4 &, | 52 B} 32 6 3 A-B 4% R (QRT—PCR ) f2 Western blotting J-iE B EAL - F- 69 M 2L, @14 A
GEO # 48 B . qRT—PCR #= Western blotting % iE PENK £ HESCs 56 BEAL #3347 /5 #9 R A KT, QAR E
siRNA &g, HESCs P # PENK , 518 it gRT—PCR #= Western blotting Ao i) SRR, BT JE LB AR A0 R GA AL R
B 5% PENK AT SLEEAL 69 % vf . DA% GEO 245 447 PENK JE BB AP ALk M & & F 5 MBE P a9 Rk L.
R ONBER HFAKPEFEGKFE LIER T HESCsHRIMBUBAL 09 A 20 55, $LELIL 5548 PRL.IGFBP1
mRNA #= IGFBP1 % & A8 3 & i S48 23 828 1 % (P <0.05) . PENK /& HESCs 4k SMBUIR AL 5 S8 £2 F K 34 38 A
(P <0.05), #8}HESCs, PENK #U8 69 HESCs BLEEAL & 2] 3] , K I A SLEAR & 49 PRL.IGFBP1 42 FOXO1 &
HIR Y (P<0.05), GEO# ¥ EH 75 RA-T 5 ARG, PENK £ B A AL & K B4 T8 PR P F ik T 4k
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Role of proenkephalin in endometrial stromal cell decidualization*

Yu Li', Luo Yi-fan®, Zhang Xin-bao’, Zhang Zhen-bo', Qin Zuo-shu'
(1. Department of Obstetrics and Gynecology, Shanghai General Hospital, Shanghai Jiao Tong University
School of Medicine, Shanghai 201620, China; 2. Central Laboratory, Tongji Hospital, School of Medicine,
Tongji University, Shanghai 200065, China; 3. School of Health Science and Engineering, University of
Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Objective To explore the expression of proenkephalin (PENK) in human endometrial stromal
cells (HESCs) before and after decidualization and to analyze the effect of PENK on decidualization. Methods
HESCs were subjected to in vitro decidualization using 8-bromoadenosine 3', 5'-cyclic monophosphate and
medroxyprogesterone acetate. F-actin staining, qRT-PCR and Western blotting were used to verify the efficiency of
decidualization induction. GEO database analysis, qQRT-PCR and Western blotting were performed to validate the
expression level of PENK in HESCs with or without decidualization stimulation. Different siRNAs were used to
knock down PENK expression in HESCs, and the expression levels of decidualization markers before and after

knockdown were measured by qRT-PCR and Western blotting to investigate the effect of PENK on decidualization.
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GEO database analysis was conducted to evaluate the PENK expression in the endometrium of patients with
recurrent implantation failure. Results Successful induction of in vitro decidualization in HESCs was demonstrated
at the morphological, transcriptional and protein levels. The mRNA levels of PRL and IGFBP1 as well as the protein
level of IGFBP1 were higher in the decidualization-induced group than those in the control group 1 (P < 0.05). The
expression level of PENK increased with the stimulation of decidualization in HESCs (P < 0.05). Compared to
HESCs, HESCs with PENK knockdown resulted in significant inhibition of decidualization, as evidenced by
decreased expression of decidualization markers PRL, IGFBP1 and FOXO1 (P < 0.05). The analysis of data from
GEO databases suggested that PENK expression may be downregulated in the endometrium of patients with
recurrent implantation failure compared to the control group (P < 0.05). Conclusions This study demonstrated that
PENK is a key gene in endometrial decidualization. Increased PENK levels during decidualization contributes to the

establishment of endometrial receptivity. Decreased expression of PENK may be associated with abnormal

decidualization and the occurrence of recurrent implantation failure.
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TENBEI R E IR 3 TEA R B B S 3 3)
SRR L. AT B NI 320 24 By
B B A 3 A4 496 B S0 L M DR O T
I o O (1= DR T PR 0 N5 e/ U R
BN IRAE A R Bl T A AR W A, T A AR A
M R A L g A R T P B A M A ST Y G
AT NRBBEALR) & AEAT EIRREAG S,
BLR B N B IR ] 5T 28 HfL (human endometrial
stromal cells, HESCs ) [a] 43~ W P W58 5 401 it 49 775 2%, I
F M FLF (Prolactin, PRL) FlJBE £ 2 A 4E K P 125
4 % A 1 (insulin-like growth factor—binding protein 1,
IGFBP1) 45 28 MLt R AL AR i R0, 15 AL
58 J5E A 1) EAA TR R ML A AT A T A, v BT R i 5
SR DA R WA

i % ME JIK ( Proenkephalin, PENK ) 3 5 {37 T° A 4
814 8q12.1, F 4 i 1) PENK 25 11 1 oAy bl 28 336 Jot 1 %2
(LT AL T, K2 0 A T 22 ik 2 SR A AR
F Al PENK BRI 5 R 22 5 A T IRk =010 A o —
o 400 s 6 DAL X e e A R B A 4 Y A,
A WF5E R W] PENK 78 N2 20 P A 5l 2 B8 1 3 39 vh m]
AE &A% — % W AR BN . FEIRIIGREA S /N BT
B ARG I 2] PENK, H7E R A S B9 8K — B ]
PIRRSE R #3548 PENK 7F HESCs 1 B A6 H 11y
VEFI M AR I8 . ABF 9T B 7648 % PENK 78 HESCs 8
AR IS B 2, DL KOO I8 AR & A2 B2 e, R 5
B PN RS R R 2 A7 M g R AR A 0 R

endometrial stromal cell; proenkephalin; decidualization; endometrial receptivity; recurrent
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ST
ST E A X IR AL 1 G S 0 h) R R AL
S (5524 48 F172 h) , LABSIE HESCs 6 i85 £k 175
4 J5 PRL . IGFBP1 il PENK 33k /K I A B07% o
B J5 K HESCs 43 Ry %F B& 41 2 1 @ 0 PENK 41 (si
PENK-1 2 Fl si PENK-2 41 ) , X} & 21 % %% [ 14 X 1R
(negative control, NC) FE 3, m s PENK 20 43 51 %% Y4 si
PENK-1 J7 1 f1si PENK-2 J¥31, LA H 35 2 Ff PENK (1)
siRNA 7E HESCs H A RS0 % o )5 K HESCs 43 R %t
HEZH 3 ({5 YL NC P41 ) It B AL 375 5+ NC 41 (F5 5
NCJ¥51 24 h 5 #EA7TBE A5 72 h) W50 R0 15 5+
si PENK-1 20 (%% 4% si PENK-1 J¥ %1 24 h Ji7 3£ 47 85 /B
16755 72 h) M AL 175 5 + si PENK-2 2H (5% ¢ si
PENK-2 J¥ %1 24 h 5 #E A7 B AL 55 72 h) |, DAL AL
= PENK J& i 52 HESCs H' PRL . IGFBP1 . FOXO1
PENK A 222 .
1.2 #MR5iEHF
HESCs 20 ff by b6 17 25 — AN R B B 4 HE R AE
52 175 . DMEM/F12 35 5% 5 1 0.25% Jg R B IR +h 22
% WK ( phosphate—buffered saline, PBS) | 1% ¥ %5 %/
1 75 2 WP (penicillin-streptomycin, PS) #11 H 1~
WAL AR A PR /], 3N 8- IR -3,
5- ¥ L @ MR (8-Bromoadenosine
monophosphate, 8—bromo—cAMP) Al fif§ fiz H £ 42 [l
(medroxyprogesterone 17-acetate, MPA) 4 I3 [ 52 [&
Sigma 72> Fl , RNA $ B0l 1) & W H 2€ [E] EZBioscience
o8] I SR R SE BT U O i R G I BE R

1.1

3', S'-cyclic
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(quantitative real-time polymerase chain reaction, qRT- x1 HBATHEZERPENKsiRNAFF]
p gl A Py e B R N N

w1 LA A A R B AT R iEJ]: 5'-UUCUCCGAACGAGUCACGUTT-3' 21
PENK /N T 3 RNA (small interfering RNA, siRNA) ~ N© s S ACGUGACUCGUUCGGAGAATT—=Y 21
FFA LT 2 R R A R A F A R, SiPENK— IFIil: 5~GCUUGCGUAAUGGAAUGUGAATT-3' 23
siRNA B Gl 7 0 7 95 M S 2 A R A R A H 1 K fii: 5~UUCACAUUCCAUUACGCAAGCTT-3' 23
PENK HTiA M {52 [F 8 2R« /R BHE 2 7] L IGFBPI GiPENK— 1F[: -GCCUUGUAUAGUUGACUUCAUTT=3' 23
K HE R H 01 (forkhead box protein 01, FOXO1) ik 2 JZJl: 5'-AUGAAGUCAACUAUACAAGGCTT-3' 23

¥l [ 3E 8 CST 23w, P8 8 1 (Vimentin) HTK Al 4
i B RO AR s A YRR RS W b
-3- W R W A B (Glyceraldehyde—3—phosphate
dehydrogenase, GAPDH ) iR N ANEESRES Affinity INHE
Y 488 U i A b 2 2 AR W R L IR AR AT BR A
H L4, 6- K R 2 2K B gk (4, 6-diamidino—2-
phenylindole, DAPI) Fll T 22 5% {4 58 6 1 5T (Actin-
Tracker Green—488 ) ¥4 H |- ¥ 28 = I AE W B AR B0y
AIRAF], 4% 22 RN 3 DGR AE R A
B2 o\, 5o S e % U0 E I (radio
immunoprecipitation assay, RIPA ) 24 fi# % . 100 x £ H
FE A 550 5 x 2R R 2 vpORCRN Ak 2R RO AR
SCW I H ARG A ) R 2GR A TR A ]

1.3 FHix

130 e de ARCAERE T HESCs VR AE
T 37 CoORU B T A2 T3l R, TR 5 TR LD R AR 2
LA, IR S mL 5E e 3R %E , 1000 1/min 5.0
5 min, 7 BIE W . 1 H 5% IR 4 1075 M 1% PS 1Y
DMEM/F12 35 5% 5L & B4 Jfl , B8 A 551l , T
37 °C.5 %A AT IR 48 T 85 57 HESCs

132 HESCs 4RSS AL 5 F & 1 pmol/L
MPA #i1 0.5 mmol/L 8—bromo—cAMP f{] DMEM/F12 5¢ 4>
K 3% 5L F T HESCs 19 85 5%, LLi5 5 L {4 41 i i
AR R AR R ] 72 b

133 siIRNAZRZ M8 siRNA 5% 44 551 1Y 150 B
FAAT AR R AL 8 S YRR . AR
46 wL GA-RNA Buffer . 4 wL 20 wmol/L siRNA Fl
7.5 wL GA-RNA Reagent. H Bt & & i 57 Je iRk 2 =
Yk i 20 min, B S INABEFRW T, 24 h 5 ¥ .
siRNA JTH 0L 1,

1.3.4 gRT-PCR #: @ PENK. PRL. IGFBP1,
FOXO1 mRNA #948xF £k ffi il RNA $2HU 5
& 5 AN M B RNA . AR U8 B 5 i) 20 R el P 0

stk & (HiScript I RT Super Mix for (PCR + gDNA
wiper ) X RNA #F47 300 5% 5 o 107 SRR R 20 wL, %
Tc 5 G 1) 3 2 S R 2R 4 AR AR U0 O 5 T 3
PEAT R, T2 464+ 37 CHAE 1 15 min, 85 °C 78
5so L M9 5r BV F qRT-PCR W, 8¢ & T
-80 CUKFE VRIRAF o #4300 55 5545 31 1Y cDNA A i
i I8 qRT-PCR i 7] £ (ChamQ Universal SYBR qPCR
Master Mix) ¢ B 5 (9 J7 3 R 47 1R &R BE B 1 AR
qRT-PCR & & & 10 pL. M FE5E W J5 & A ABI
Quant Studio6 1 [ HL, J2 B 45 FF L3 2. DL 18S
RNA fE B W 2, i FH 27 3% i1 5 PENK. PRL.
IGFBP1,FOXO1 mRNA A Xf ik &, A58 o i ff
FE5197 5 0L 3& 3,

%2 oRT-PCR &M%

IR TEAER W/ A )/
TiAEE 1 95 30
AR 10 » 0

60 30

95 15
i 1 60 60

95 15
1.3.5  Western blotting ## PENK .IGFBP1.FOXO1
EAA A E SRS IR H PBS YRRk

Jitg 33, RS AL 1 x 2R B & R 9 58 RIPA 24
FF TR T UK L 78 50 S48 20 it 30 min AR AR EE . FHRL
R E AT R A E R, B IR T B RESE vl
T 98 CEHEH 10 min, HL20 pg &HE HFEMIEIT 10%
T b R ) — SR TR T B R L Uk, B S K AR
P17 28 R R O B b, G 2520 300 mA fH
Ui 90 min. FERRZAE WS, 4 BETE 5% G 4 W5 v &
1, Bl R A BB B — P R 4 CHR
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HA 51975 KE/bp

iEfi: 5'-CGGCTACCACATCCAAGGAA-3' 20
I8SRNA

JZIi: 5'-CTGGAATTACCGCGGCT-3' 17

iEfi: 5'-GGAGCAAGCCCAACAGATGAA-3 21
PRL

JZIi : 5'~GGCTCATTCCAGGATCGCAAT-3' 21

iEfi7 : S-TTGGGACGCCATCAGTACCTA-3' 21
IGFBP1

JZJi: 5'-TTGGCTAAACTCTCTACGACTCT-3' 23

iEfi: 5'-TCGTCATAATCTGTCCCTACACA-3' 23
FOXO1

JZI#: 5'-CGGCTTCGGCTCTTAGCAAA-3' 20

iE[f]: 5'-ATCCTCGCCAAGCGGTATG-3' 19
PENK

JZIf: 5'-GGTTGTCCCCTGTTTCCAGA-3' 20

PRI E SR . 5 2 RECH 25415, il 20 22 nhdh i
TEVE U 31K, 10 min/¥K , Bl J5 B 250 BN BC B4 1 —
POBAAR TP R IR RIS L h, —HIWE SR, it
TR 20 2% phE IR W PR 3 WK, 10 min/IK . fie ) XF 4541
HEAT A 22 B IR 5 o (8 Image J 34 X i 5%
GERAATIKRE AT B EAKEMESNSE
1 GAPDH JX J¥ {H % Lt {4 i1 % PENK. IGFBP1 .

FOXO1 £ FH A X ik i .
136  SyEseid el FH PBS YRR I R A I

F 40 i 3 3k, B IS 4% 22 58 W 1R [ 7€ 40 2 15 min,
FH 0.5% Triton X—100 38 % 20 min. 1E% ¥ F HIE#
W=F % 3 1 b5 #4005 Vimentin HTAK 4 °C i
B 52 KA PBST I R BE % 31K, 5 min/ik , fifi
Je T TN C L 4 7Y A 488 G —HT AT G E IR E
1 h, 2K )5 FI DAPI 44 4% 5 min. Actin-Tracker Green—
488 [ 7 L iE i K B ZE R i E RO E
1 h AT, fieJm PRI 5O W s i e
137  EXRIIEFESH NI RIBLGEE IR E
(gene expression omnibus database, GEO ) (https://www.
ncbi.nlm.nih. gov/geo/ ) H1 £ 28 GSE200200 , GSE58144
GSE111974 3 /™% s 21 10 e 48 , 4 25l e v it JiE 4k
5 AN R 1) 05, DA K OE 5 9 55 i 42 e 2 T
[ PENK mRNA AHXF %35 5 #EAT 58170 #r o
1.4 St EFE

B8 43 B % B GraphPad Prism 9.0 83 #c 4, it
R AR = AR 22 (x+ 5) TR, LU 1 K58
PR 2 2240 M B BE AL IX 20 BT 1 5 220007, A 4
2% 5 S B Dunnett 8{ Bonferroni £ 56 i3 47 1F—
AW LA, P <0.05 M EFA G E L.

2 R

F 5 MR 18] SR 40 R f S w5t BB 4K O B Th 5 5
Sk HESCs 9 28 B, A< BiF 55 15 5 FH 440 M 4 72
PGB IR TE Vimentin 78 HESCs 1 (1) 1k, 45 1 2
7~ Vimentin 7E HESCs H1 iz 5 6 3k | 1iE B 3% 40 MU i
SRS A A, B R (WKL) o BEJS , ABFoER
A 1 wmol/. MPA £ 0.5 mmol/L. 8-bromo—cAMP X}
HESCs #1717 S 58 54k 175 3 72 h, 38 52 9 6 41 g
S8 F-[JL3h 2 H (Filamentous actin, F—actin) 4 {4, , 7] L)
F o A T 0 S R AR S AR AR, TR S
Tl , HESCs & SRR TE L 2F 4 bR 245 5 Wi AL S
HESCs 5448 2y I 2 FEm B it (DL 2) o

2.1

DAPI/ Vimentin

HESC

Bl fREELReaRE

Rtk — 2L 55 9iE HESCs 14 &1 58 B Ak 14375 S e D
AW GE S AT T 5 T AS 5] B () 057 6 S B 75 4 PRLL AN
IGFBP1 1) 3R ik o AN 7] B [H) W 5 Ak % = 41 PRL.
IGFBP1 mRNA Fl IGFBP1 & 1A X Fe ik it Hude, &0
WEFZ00, Z5¥A 5% E X (P<0.05),
PRL . IGFBP1 mRNA 1 IGFBP1 % [ A Xf ik 5 f &
Wd A 175 S ) T 19 B < 328 37 T = (P <0.05) o ik
45 S R W HESCs IR S Wi BE AL 1 i D)5 =t o WL 4
HIE 3.

2.2 PENKZEFE MR8 R 40 A it FE L I FE P R
iATE N

J B 3E PENK 78 HESCs i I AL 175 5 5 19 22 15 1%
W, ASHFIE 8 5645 B GSE200200 %548 | % 508 12 8
i mRNA QU3 B 1 A= A N5 P RS Jo 4 Jif &=
A B 58 AR 5T A (] B ] 5251 5 R ) e s /K-
WAL 5 S 0.6.18.24 .36 .48 .72 Fil 144 h ) PENK
mRNA ] XJ 2 ik 55 53 5 24 (7.03 £0.08) | (13.80 +
3.11) . (19.87+2.45) . (22.82+1.38) . (32.16 + 4.37) .
(30.28 +1.46) . (51.69 + 1.53) . (83.43 +5.06) , & ¥ [N
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DAPI F-actin Merge
X HRZH 1
WAL AL
pm 250 " 0 fim 250
2 F-actinicyt{EE
&4 HKAPRL.IGFBP1 mRNAFIIGFBP1EH *5 SHEPENKmRNAFIEBQMEIMRIZELE (rts)
AT RIZELE (xxs)

2051 PENK mRNA PENK 2 1
21 51 PRL mRNA IGFBP1 mRNA IGFBP1#H Wi AR S 0 h 4] 1.00 = 0.00 0.65 + 0.09
BIBAEIAEFOh4  1.08 £0.49 1.03+027  0.01+0.01 A5 24 h 4] 10.92 + 1.82 0.86 + 0.09
WIAbIA S 24 W4l 85.37£15.59 29.58+3.54  0.04+0.01 B AL 5 48 h 4] 12.58 + 3.87 0.92 + 0.09
WiALIA 248 hal  286.90 £26.62  579.50 £23.64  1.02+0.05 WA S 72 h 4] 13.59 = 3.43 0.97 + 0.04
BT 72hdl 674.30 £49.80 1451.00£27.90 1.57 +0.11 FAE 18.210 7.021
FE 350.900 5638.000 328.600 P 0.000 0.016
PAE 0.000 0.000 0.000

1 2 3 4
1 2 3 4
PENK - - . - 36 kD
IGFBP1 -— . 30kD '

. T

1:WiREIE IR 0 hdl; 2. Wb 5 24 hdl 5 3: WAL 5 S
48 hil; 4 WifEfIAF 72 h 4,
E3 AERESEIE S IGFBP1 EH&HE

R0, 2 RA G E L (F =144.500, P =
0.000) , i % 175 5 B[] i) SE 4, PENK (14 5% 5% 7K - il
Z T (P <0.05) o A [a) 5 1] 58 5 4k 375 5 41 PENK
mRNA FIEE A ek it , PR R 7 224047,
S Gt 2 5 L (P <0.05) , PENK mRNA 12
PR T 2 35 it i 25 150 1Ak 15 5 6 ) 1) 42E < 328 7 T
1 (P<0.05), Fid%E R R W] PENK 75 HESCs 1 i
et ferp Rk, Wk s k4,
2.3 "R PENK & F & P AR 18] T 48 B it PR 4L
1 T PENK 7F HESCs B [ £k ixf #% rf SR 35 34
AR 5 — A 2R AN [R) (4 siRINA i i g F5E 4 399 1)
HESCs H' PENK fi4 2 1% LA 58 PENK X} HESCs 5 i

GAPDH - --~ 36 kD

L BEBEARIA S 0 h & 2 WAL 5 24 h 4l 5 3 Wi AL
48 hdl; 4. BifbiA R 72 hdl.
B4 AEESEERLIFESHPENKERETE

TR FE IR . 4% 40 PENK mRNA FIE A A ik & L
B GNHNET 200, ZRYAGRITFEL(P<
0.05) , si PENK-1 £ I si PENK-2 21 PENK mRNA Al
TE 1R X 2 3k R A 6 R 41 2 A AR (P <0.05) , mRNA
RO R A 5 90% L b L6 FIE S,

®6 KAPENKmMRNAFIZEHAHEMREELE (xzs)
205 PENK mRNA PENK %5 1

X REZH 2 1.02 +0.21 0.30 + 0.02

si PENK-14] 0.01 +0.00 0.18 2 0.01

si PENK-241 0.01 +0.00 0.13 +0.01
F{H 66.380 65.950

P{H 0.000 0.003
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1 2 3

PENK ’ - e 0
GAPDH W S A o D

1: XA 25 2151 PENK-141; 3:si PENK-141.
5 BHEPENKEBEBFKFHE

PRL . IGFBP1 1 FOXO1 #J > HESCs i 5% 1k, 1]
B8] Y 28 M AR o 7E 23 i % Y NC . si PENK-1
Flsi PENK-2 J7 , 47 0 B A0 175 5, JF ULEE 3 i gt Jes
P i W) ) R IR B0, DL PENK (% A JC X 56 5
N RIS . 4% 40 PRL . IGFBP1,FOXO1,PENK mRNA
X RIB R, G R HE T Z0T, ZR A%

I 2% & (P <0.05) 5 Bt J% fk i 5 + NC 41 PRL.
IGFBP1 . FOXO1 mRNA A X & ik - # 0 FE4H 3 7+ i
(P <0.05) , BiBH HESCs i 54k 19175 3 i Ty, X 5 2.1
HIBFFE 45 T —3, Ak, B AL S+ si PENK-1 4
Al ld B Ak % S + si PENK-2 40 PRL. IGFBP1 i
FOXO1 mRNA HH % 2 1k ot 45 i JEE 4k 175 3 + NC 2
R (P<0.05) . & WAL S 25 | PENK mRNA
AR Tk B {H R 00 BBk T+ si PENK—1 2H i i
1655 S+ si PENK=2 20 PENK mRNA A8} 26 ik £ 5 it
AL TS T+ NC A4 T HARAKF- (P <0.05) , 3X i —
AL U6 W] TR siRNAs X PENK [ il BR 208 R 4F .
W27,

R7 #&MEPRL.IGFBP1.,FOXO1,PENK mRNAMEIRIZELE (x=s)

251 PRL mRNA IGFBP1 mRNA FOXO1 mRNA PENK mRNA
XJHRZH 3 0.84 = 0.47 1.01 +0.21 1.00 £ 0.05 1.01+0.18
WAL+ NC 2H 705.30 + 42.24 1229.00 = 37.01 26.57 + 1.61 12.64 +0.82
WAL S+ si PENK-1 41 558.00 + 32.88 48.01 +2.90 14.29 +0.36 0.54 + 0.04
WAL S+ si PENK-2 41 44.55+5.77 4.83£0.94 6.52+0.19 0.05 + 0.00
FAH 528.100 3196.000 533.500 630.400
PAH 0.000 0.000 0.000 0.000

A4 1GFBP1 ,FOXO1 , PENK £ [ A X} 3 35 i b 1 2 3 4
B, G AT, 2R SRR (P < - " T .
0.05) , B iF 858 5 1k 175 5+ si PENK~—1 41 1888 [ £l i ] .
S+ si PENK-2 4] IGFBP1, FOXO1 . PENK % [] i % 1GFBPL - - OKD
ZF IR E AL S+ NC 4152 F 96l (P <0.05) . FOXO1 - .~ 8 8KkD

R GE 0 | EE PENK #1) il HESCs 1% 15 i 4k,
$& 7R PENK X} HESCs Wi B fb () e £ e F 22, L3R
S FEl 6,

*x8 &HIGFBP1.FOXO1.PENKZEBMBMRILZZELLE

(x+s)
4151 IGFBP1 &1 FOXO1%[1  PENKZ&EM
X B 3 0.03 £0.01 0.18 +0.05 0.91 +0.10
WIALIA S+ NC4L 1.75+0.14 1.61+0.32 1.07 £0.04
o g
ST T+ i 060£004 077018 039004
PENK-14{
i ) g
BB+ si 005+002  0.66+026  0.09+0.02
PENK-24{
F{g 240.400 13.530 114.000
PiE 0.000 0.015 0.000

GAPDH WS S S S 6 D

1% HEZH 35 2. W AR S + NC4H 5 3. Wik + si PENK-
1415 4: WEBALIA S + si PENK-24,
Bl6 &HIGFBP1.FOXO1.PENKERZEHETE

24 PENKEREMERMEEFSHNERFKIE
ATBEIR D

HESCs $5 I3k 119 585 2 W Jify i 52 A 2 & A=
EZE . FIRZE R RN, PENK 7E HESCs i 51k
i B IR 0, HL A PENK 11 i HESCs 1) i fi5%
&, AT UL PENK 78 HESCs #5 I Ak & A= rp i S ZE/E H
TR 2 A6 2 AR 2 M 8 3 o, 2 75 A] BE A /E PENK
1) S5 ¢ 3 DTG 5 3500 R Ak 1) B B 7 TR AR5
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