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WE : BN MRS A4FRAREG 61(CYRO) 3 F & A BLE (EC) Ak HEC—1B 5 5L 4m it ) #169
Hom, HRIT AR, ik BRTHA KRB HEC-1B M, FEALS H Control ZL( R 4 2) | pcDNA3.1-NC £
(# % pcDNA3.1-NC) . pcDNA3.1 CYR6148( 4% % pcDNA3.1 CYR61) . pcDNA3.1 CYR61+ LiCl (Wnt/B—
catenin I EF ) 2( 4 4 pcDNA3.1 CYRG61, 5 N LiCHE &R B % 60 mmol/L) , #3448 h /G R AMTT
R T IR, PIE & kA 4n iR A 0 B Fb, Western blotting #2928 i, B—catenin, Caspase—3.Cyclin D1 %
Gegkik, R 5 Control 4L, pcDNA3.1-NCAAE, pcDNA3.1 CYR61ZLCYR61, B—catenin, Caspase—3.
Cyclin D1 & @48t KL, G/G, M & w3 (P <0.05), S. G/MA b EAKL(P <0.05); 5 pcDNA3.1
CYRG61 2813, pcDNA3.1 CYR61+ LiCl 28 CYR61, B—catenin, Caspase—3. Cyclin D1 & & 48 3F £ ik & |
G,/G, 8 b AR (P <0.05), S. G/M# & FAZH(P<0.05), 42824 h, 48h, 72 h3g#dpH Frsk, KA E
EMZF AT Eoar, &R ORFBEEIGAIpH FH £Z7F (F=25.416, P=0.000); Q3LL¥EIaIpH A
£5F (F=46.962, P=0.000), pcDNA3.1 CYR61£L3% A dph) Fdx 3y, 3 7a4qh) BRAF; B3 AIGaiH7h) R T4
MYPHEF (F=37541, P=0.000), %t _LiACYR61 TH4 EC Ltk HEC—1B3G 74, FLifilafeAd, &
A A AU 7T A 5 4P 4h) Wnt/B—catenin{z 5 @88 % .
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Effect of cysteine-rich protein 61 on proliferation and cell cycle of
endometrial cancer cells and its mechanism*

Da-zhong Li, Min-min Huang, Hui-ling Liu
(Department of Gynecology, Second People's Hospital of Lianyungang City,
Lianyungang, Jiangsu 222006, China)

Abstract: Objective To study the effect of cysteine-rich protein 61 (CYR61) on the proliferation and cell
cycle of endometrial cancer (EC) cell line HEC-1B, and to explore the possible mechanism. Methods Log phase
HEC-1B cells were taken and randomly divided into control group (no treatment), pcDNA3.1-NC group (transfected
with pcDNA3.1-NC), pcDNA3.1 CYR61 group (transfected with pcDNA3.1 CYR61), pcDNA3.1 CYR61 + LiCl
[Wnt/ -catenin (f3-catenin) pathway activator] group (pcDNA3.1 CYR61 was transfected, and LiCl was added to
make the final concentration 60 mmol/L). At 48h after transfection, the proliferation inhibition rate was detected by
MTT experiment. The cycle proportion was detected by PI staining method. The protein expression level of f3-
catenin, aspartate-specific caspase-3 (Caspase-3), and Cyclin D1 (Cyclin D1) in different groups were detected by
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Western blotting method. Results Compared with control group and pcDNA3.1-NC group, the proportion of S, G,/

M phase, and the protein expression of J -catenin, Caspase-3, Cyclin D1 in the pcDNA3.1 CYR61 group were

decreased, and the CYR61 protein expression and the proportion of G,/G, phase was increased (P < 0.05). Compared

with pcDNA3.1 CYR61 group, the proportion of S, G,/M phase, and the protein expression of B-catenin, Caspase-3,

Cyclin D1 in the pcDNA3.1 CYR61 + LiCl group were increased, and the CYR61 protein expression, the proportion
of G,/G, phase was decreased (P < 0.05). The proliferation inhibition rates of pcDNA3.1-NC group, pcDNA3.1
CYRG61 group, and pcDNA3.1 CYR61 + LiCl group were different (& = 46.962, P = 0.000). The pcDNA3.1 CYRG61

group had higher proliferation inhibition rate and better proliferation inhibition effect. There were differences in the

change trend of proliferation inhibition rate among pcDNA3.1-NC group, pcDNA3.1 CYRG61 group, and pcDNA3.1
CYR61 + LiCl group (F = 37.541, P = 0.000). Conclusion Up-regulation of CYR61 can inhibit the proliferation of
EC cell line HEC-1B and block its cell cycle, which may be achieved by inhibiting the Wnt/p -catenin signaling

pathway.
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1.1 ##

111 @iz NIEH T 5 N BEAR b 52 40 i
eV TR A W B AT PR N ED R IR R AT IR
il , EC 20 M ¥k HEC-1B W [ -V B o 2E M) BB
FRA T

112 &KX A CYR6I it 3 35 i ki pcDNA3.1
CYR61 Bz [ 14 % B8 52 B2 peDNA3.1-NC ( | ¥ 1 35 i
AR A BRA ), B-catenin i [ #LTE 7 LiCl
( g 2 A ARG BRA ), MTT Assay 5 &
( 3 [ Abcam A ®] ), H#PHL A CYR61. B -—catenin,
Caspase-3. Cyclin DI —#T(ZE[E R&D A H] ).

113 FEME  DYCZ-24 BIKAL (AL HLS—E )
BHECA R F]) , GelDoe XR+4x [ 2 5 e W15 £ 48
( % [® Bio—Rad 2% 7 ) , Stat Fax-4200 i b5 1% ( 3¢ [
Awareness 2> 7 ) , EPICS XL % = 40 Mo A% ( 25 E
Beckman Coulter 22 7] ) o

1.2 FHik

12,1 i CRNIES T8 PR LR 40
HEC—1B 2 i #3535 T F12/DMEM 15 32 36, & 10%
a4 7 , R R 0.1 /L, H % % 10° IU/L, & THnifE
W858 (5% CO,.37°C AR EE ) th 35 5= 24 it I B
24 80% I}, 28 0.25% i 25 11 1 (7% 0.01% EDTA) {4
b ABAR OB K T 40 i F 5 225050

122 @iy T BB K I HEC-1B 41
Jfl, 4% 1 x 10°~/mL % BE 3R 2 6 fLAR , F54L 2 mL,
Wi R o ¥ 4 LB AL 324 Control 41 . peDNA3.1-
NC 4. pcDNA3.1 CYR61 4] . peDNA3.1 CYR61+LiCl
2 . Control 41 A 4b B, pcDNA3.1-NC 41 #K &
Lipofectamine™ 3000 Ji Ji7 {4 %% % vid. W 5 % 2 B 4 %t
M8 JFi KL peDNA3.1-NC, pcDNA3.1 CYR61 #H %% 4¢
CYR61 it % 35 Ji i pcDNA3.1 CYR61, pcDNA3.1
CYR61+LiCl 4 %% 4 pcDNA3.1 CYR61, 3 fil A LiCl i
HAWFEH 60 mmol/L"™, A RESPHE . K
FEA8 h T JR 25t .

1.2.3 Western blotting 4 M CYR61., B —catenin.
Caspase—3.,Cyclin D1 & & #9 k& BUOS$ad KA
IEH R B L R4  HEC-1B 4 bk, mA
TV RIPA 40 24 W, 7% #% 2 250048, 10 000 1/min
240 15 min, BCA Sl g 2 1 & i, BLS0 g I
M, 5 EHZMEETRG, &BH%EWS min,
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s PP ERR 61 68 1B PN IR AR M B 2R R ST A e SO LR

BB EW, DRERIKE A B, B E R
PEREH 2 h, TBSTIHUE, MAGRSLA CYR61 —HT
(1:800) ,4°CHEIRMF B 1L 42, TBST i Uk, WA L2471
o 1gG 40 (1:2 000) , = 5 F 2 h, TBST i 1%,
IMAECLAOGHK e, BEEG, 24 H 3B L
B &5 81, LLHBE /NS GAPDH K (H FR
M RIS
1.2.4  MTT R s e sadpdl & B AN,
PBS 7843 Vi & Ji 1 0.25% Jik 28 11l I 4k L 3 B S I
B R 1 x 10/mL, 3R 2 96 LA, 24 h 48 h.72 h
Je BFLIMA 20 pL MTT % (5 mg/mL) , 2 h )55 I
T, BFLINA 150 wL DMSO A, #R7% 10 min &
F B G S50 R T, >R G BR {30AG I 4%5 2H 490 nm
WK Ab W2 5 B ( Absorbance, A ) (., 3158 40 it 14 5 417
il 4138 A A %% (%) = (1-T H14H A {&/Control
ZH A{H) x 100%™,
125 PIE&E XA mieE bk B&HN
FL, 20 B A K S A R > 80% I FH 0.25% [ 2R
AL, R 4R, F2 2 15 mL B0, 4°C .3 500 r/min
B0 5 min; PBS #E , 48 £E 250 5 min; PBS 100 wL
LA 70% WA L1 mL, IR A Y55 4°C [EE
12 h, B0 J5 PBS hk ; fin A G4 i (P 25 L,
RNaseA 10 pL, J% {4 22 ph W 0.5 mL) , & % K i
30 min; 5% H1 300 5 24 A 58 [ 3 3§, 7E 60 min Z K
JH U 2K B A 00 240 LR L R R A 3 K
BOEHH,
1.3 SFitERHE

B 43 A1 R 1 SPSS 26.0 Gi i . 1Ok
DIFEL = 22 (xx9) Fon, LW ¢ K 50 ol o H
RN e E M R B 22008, dE—2
P L #8 A LSD—t K 56 . P <0.05 22 5% A Gi 1T 2

2 HR

21 ANEEFEHNERLEHM . HEC-1B 4ka
CYR61 ZEHHEMRIEELLE

NIEH 785 W B IR B2 40 i . HEC-1B 41 il
CYR61 & [ #H %f 3% ik & 4 il 24 (1.25£0.27) Fl
(041 £0.06) , 2 ¢t K5, 22 A G272 L (1=6.971,
P =0.000) , 5 A IE % 5 N BEIR B2 240 B L A,
HEC-1B 41 }ifs CYR61 2 FAAHXT A AL, DLET 1.

HEC-1BAMNMY A TEH 5 PUBEAR b R Anf

A CYR61 EEMRIE

CYR61 50 kD

GAPDH 146 kD

1

2.2 KAMCYR61 EQHEMRILZBILR

B Yt 48 h J5 , Control #H . pcDNA3.1-NC 41 .
pecDNA3.1 CYR61 4 .pcDNA3.1 CYR61+ LiC14{ CYR61
B A 2k /43 51 R (0.40 £ 0.06) | (0.39 £ 0.05)
(1.01+0.14) . (0.57+0.07) , T EZ 0¥, 2R B 5%
P12 X (F=55.093, P =0.000) . #F— W ¥ i
25 . 5 Control 4 . pcDNA3.1-NC £H H %5 , peDNA3.1
CYR61 41 CYR61 £ [ AH XS F ik 1t 5 (P <0.05) 5 5
pecDNA3.1 CYR61 £ %5, peDNA3.1 CYR61+ LiCl 24
CYR61 £ [ A XF 22 35 #E FE AR (P <0.05) ; Control 415
pcDNA3.1-NC Z1 CYR61 £ [ AH X ik & LK, 2 57
TGt 2#2E X (P>0.05). WHE 2,

1 2 3 4

1: Control 4 ; 2: pcDNA3.1-NC 4 ; 3: pcDNA3.1 CYR61 4 ;
4: pecDNA3.1 CYR61 + LiCl 41 .

E2 &AMEICYR61 EAMNKIE

CYR61 50 kD

GAPDH 146 kD

2.3 HBAMANIEEINGIRLE

pcDNA3.1-NC 41 .pcDNA3.1 CYR61 £ . pcDNA3.1
CYR61+ LiCl1 41 24 h .48 h 72 h 5 i R Mo 4%, %
FH o 200 % 3 0 5 25 43 0T, 45 2R« O[] B i) A
HEFEAM G A 22 5 (F =25.416, P =0.000) ; @3 24 1451
i R A 2 7 (F =46.962, P =0.000) , pcDNA3.1
CYRG1 ZH 38 5 410 1) F 5 v, 184 30 00 2SR 475 B3 4L
HEBE A ) AR b AT 22 5 (F =37.541, P =0.000) .
W1,

1 BAWEIMEIEEE (%, xxs)
21571 24 h 48 h 72 h
peDNA3.1-NC 4] 0.47+0.05" 0.45+0.07 049 =0.08

pcDNA3.1 CYR61 41 2598 +437 3749692 51.57+6.92
pecDNA3.1 CYR61+ LiCI4] 1236 +3.917 24.47 +4.29" 36.69 +7.30"

¥ @+ 5 peDNA3.1 CYR614H L4, P<0.05.
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2.4 HAMAFEHASEELEE B (P <0.05), S, G/M 5 B (P<

Control 4 . pcDNA3.1-NC 21 . pcDNA3.1 CYR61 0.05) ; 5 pcDNA3.1 CYR61 41 b %, pcDNA3.1
4. pecDNA3.1 CYR61 + LiC141 G/G,. S, G/M ]k CYR61 + LiCl 4 GG, ] 5 [L R AR (P <0.05), S.
Fbth#e, 2 Z00, 25685 i%EX(P<  G/M ] /& T+ & (P <0.05) ; Control 4 5
005) . # — LMW LKL R : 5 Control 4 . peDNA3.I-NC 4 G/G,. S. G/M¥ 5L bE, %%
pcDNA3.I-NC 41 He#5, peDNA3.1 CYR61 41 GG, ] EEH#E X (P>0.05). W2,

*2 HAHWMEAMLIELLER (%, xxs)

4151 G/G, S G,/M
Control £ 23.12+5.23 25.14+3.74 51.74+4.71
peDNA3.1-NC 4] 23.29 £ 6.01 25.53 +3.65 51.18 £ 4.62
peDNA3.1CYR6141 56.26 +7.247 10.11 +2.03% 33.63 +2.74Y
peDNA3.1 CYR61 + LiCl12H 39.87 +5.717% 17.75 £3.1472 4238 +3.027?
F{H 33.777 274.651 911.341
PE 0.000 0.000 0.000

1 : D5 Control £ ,pcDNA3.1-NC 41 L7, P <0.05; 25 pcDNA3.1 CYR61 4H H:, P <0.05.

2.5 & ZHYMAE B—catenin, Caspase-3. Cyclin D1 %* 3 &4 B—catenin,Caspase—3.Cyclin D1
[ 2 0 A= 35 ¥
EOEMRESHE FEEEMNRZEELRE (x£s)
Control 2 | pcDNA3.1-NC 41 . pcDNA3.1 CYR61 2151 B-catenin  Caspase-3  Cyclin D1
4 . pcDNA3.1 CYR61 + LiCl il B —catenin , Caspase-3 . Control ZH 027+0.03 0.98+0.07 0.96+0.08
pcDNA3.1-NC 2 0.26+0.04 0.99+0.08 0.97+0.09

Cyclin D1 25 AN Rk B AL, S0r 200, 25
A28 L (P<0.05) . E— W # i 4
5 Control #4 . peDNA3.1-NC 4 I %, pcDNA3.1

peDNA3.1 CYR61 41 0.080.017 0.12+0.02” 0.21 +0.03"
peDNA3.1 CYR61+ LiCIZH 0.15 + 0.03720.51 0.06% 0.32 + 0.047%

FAH 322.667 965.142 790.105
CYR61 4] B —catenin , Caspase-3 , Cyclin D1 &5 FH 4 X} P 0.000 0.000 0.000
RIRERFAL(P<0.05); 5 pcDNA3.1 CYR61 41 kb4, H : D5 Control 41 . pcDNA3.1-NC 41 HL 5, P <0.05; @ 5

pcDNA3.1 CYR61 + LiCl 4 B —catenin, Caspase-3 . peDNA3.1 CYR61HLHLEL, P<0.05

Cyclin D1 4 FIAF &R T E (P <0.05) ; Control 41 5 iFie
5 peDNA3.1-NC 4 B—catenin . Caspase—3. Cyclin D1
BAMARBRLE, ZREKITFHEL (P>
0.05), WEI3FIFE3,

EC /& — AR IR [ 75 PRI 1 J 1 g
A WFFEIN Ry P VR s A VR R S L IR
JIEJHE AN B A 0 ST R R AR e I R, B
I ET EC AL LS 5 2, KEZINh 5HH
92kD 15 5 18 B 06 Tk S 8 5 Z M S R M A L DR
ZAMERTIN . pS3 AR A RN, A EC HARE IR

B—catenin

Caspase—-3 35kD

KR, Mi2EE, Z28EERHFARIBRE
GyelinD1 KD 7, HEeIGR A, HARREIGERESE R .
GAPDH 146 kD B . B & FERIGTT BR AW, SR

R e I8 A 5 0 B0 T i — 2P B BC T

1: Control £ ; 2: pecDNA3.1-NC 2 ; 3: pcDNA3.1 CYR61 41 ;

4: pcDNA3.1 CYR61 + LiC141 . E%{;@T%ﬁﬂg?ﬁ%[mo
3 &ZAZHRE B—catenin.Caspase-3. CYR61 AR M FiESH T HILH, [Ef
Cyclin D1 & AIKIRI S HE B A M BRI T, 2SI E YY)
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@G M aE R kA . RJEM, Ikak, CYRe61
W R R B, SIS . (228 . B,
DL K48 T8 188 VI AR O, AHAE AN [ Ji g v i) 4
FEERR 5, BIaAe W& e B . 3L %
RN, BAEECTRAMBEIEN. %%
TEWTFE CYR61 X EC B2 Wi i (8 i & B, HoAe 7
BABRA L R A U R ARAL, H7E EC 40 3 5
AR MEEN . ARG RE R, §
pcDNA3.1-NC 4 b 88, peDNA3.1 CYR61 41 34 5 #l
Wl TE . GG S T &, S, G/M 1 LB
ik, $&5 B CYR61 AT ) i 4 4% 5, O 4 L BH
WE GG, 1.

Wnt/B—catenin {5 538 /2 5 | & W7 114 55 258
Z —, 1% B-catenin, Caspase-3. Cyclin Dl &%
A4y, o B—catenin J& %38 F 1Y CHE N 1, 7
EVES B MR 2 M . AR A Y O R
RAEREZAEN . Yzl e Is e, MEAES
WH G B S TG, TG B f# B —catenin, f H
It R R R T AT b, DTS T I #0 5E A
Caspase-3 . Cyclin D1, A i 4ff g 3% 78 I #1 i H 5
T-. KASOHA ZF'WHF5E & B, 78 EC h A7 7E bR
5513 R 55 Wnt/B —catenin 7 5l B K, H
PR A AR T B B o Z RV AH AR T, DA 6 K
PORRRHIE, #RIZEKS 5 EC R, ARSI
H ., pcDNA3.1 CYR61 41 B —catenin, Caspase-3.
Cyclin D1 #5 H #H X % i5 & K T Control 4 .
pcDNA3.1-NC 41, pcDNA3.1 CYR61+LiCl 41 | ik 45
b5 7 T peDNA3.1 CYR61 2, H 7F % 4% pcDNA3.1
CYR61 17 it I 18 H Wnt/B —catenin {5 5 18 1) 3%
15 71 LiC1 A] LAJR 55 40 R 3 G i 400 i 46 T L 40 A ) 3
AIBE T VE R, #2715 Wnt/B —catenin {55 5 i }§ /£ EC H1
s . BV CYR61 AT BE I A 400 ) 320m %, 0
EC 4 {58, JF R A a1, A & di
YEF . CYR61 IR K& Wnt/3 —catenin 15518 % 1l Bt
IR YT EC BB 5
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