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Effect of SkpZ on EMT of epithelial ovarian cancer cells by regulating Snaill level
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Abstract:Objective To investigate the effect of S-phase kinase associated protein 2 (Skp2) on epithelial
mesenchymal transitions (EMT) of epithelial ovarian cancer cells by regulating the transcription factor Snaill
level. Methods The mRNA levels of Skp2 and Snaill in epithelial ovarian cancer tissues and normal ovarian
tissues in 15 cases of epithelial ovarian cancer were detected respectively. SKOV3 cells were cultured in vitro
and divided into the negative control group (only adding liposomes), Skp2 interference expression group
(adding Skp2 interference expression vector and liposomes) and Skp2 overexpression group (adding Skp2
overexpression vector and liposomes). The Lipofectamine method was used to transfect liposomes, Skp2 inter-
ference expression vector and Skp2 overexpression vector into SKOV3 cells. The expression of Skp2.Snaill, E-
cadherin and Vimentin mRNA and protein in SKOV3 cells were detected,and the ability of cell invasion and
metastasis in vitro were simultaneously detected. Results The expression level of Skp2 mRNA in ovarian
cancer tissue was significantly lower than that in normal ovarian tissue,and the expression level of Snaill mR-
NA in ovarian cancer tissue was significantly higher than that in normal ovarian tissue (P<Z0. 05). Compared
with the negative control group,the mRNA and protein expression levels of Skp2,E-cadherin in the Skp2 in-
terference expression group were decreased,and the number of invaded cells and migrating cells,and the mR-
NA and protein expression levels of Snaill, Vimentin were increased (P <C0. 05). Compared with the Skp2 in-
terference expression group, the mRNA and protein expression levels of Skp2 and E-cadherin in the Skp2
overexpression group were increased,the number of invaded cells and migrating cells,and the mRNA and pro-
tein expression levels of Snaill and Vimentin were decreased (P <C0. 05). Conclusion Skp2 suppresses the

EMT of epithelial ovarian cancer cells by reducing the Snaill level, which may be a new target for inhibiting
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the invasion and metastasis of ovarian cancer cells.
Key words: S-phase kinase associated protein 2;

chymal transition

B 55958 SO L 2% 76 9 0 BT HE L2 W,
ik 70 %6 B L R 7E e CIL s IV ) % B, TR
i, B 559 40 A 3l F XL 2E IR T 2 oA bk, B3
R NS S W N SRR o o
BLCHARERBE, SRR, TRE
St ) o I B LR 20 B AT D 0 R R L TR
I MR . O R & Rk RS R . b
Bz 18] AL (EMT) 2 Herp g e o 721, E-45 36 2R
i (E-cadherin) ) 2 35 41 il 8% A 4 J& EMT 3 #2 i
— AN EEARFN 2 A F 5 5 H T Snaill B4
E HE 45 & A W AE 1/2 (ZEBL/2) FAE % 5 H F 8
(KLF8) %5 7] Fi 4 5 E-cadherin & 21 X 45 4 1fi 31
HAE P Snaill 75 EMT Y 18 ¥ 5 #2 v i 56 i 1k
H, f345 E-cadherin 97K V- FEAK . LR IR B 1 (Vim-
entin & 1) I £F % % H (Fibronectin) 28 4 Wiin i ¥ /K
R . S AN A OC AR 1 2(Skp2) A& AR & B RY
—F F-box # 1, A] LA FLHEFEM# Snaill,, 76 1F 2 W 1098
JiE CELAE O S0 vh & LR R a8 IR AR Y B
Skp?2 i 3k 1] 410 il f 95 ok 6 R 40 A g 40 e &R A0 AT
28 [, OF S B Skp2 K E X5 E-cad-
herin fYERA XK, KW LA T EMT . SR . Skp2
7 EMT R4 FHLH A4, R AR BF 58 53T
Skp2 38 i PH 2 Snaill /K76 40 1 b B P B 595 40 i
EMT J7 i 09 75 F . DL R 09 55 0 9 36 7 32 48 7 19
T
1 #MREFH%E
1.1 BB Bl sE 15 ) 1 fz v O 5598 240 40 GF
WONE AL, A A G R B O Sk Yy L )
Wk I 7 BICKE B AR OB R A . A b A ) 28 o B
A2 L A IR ST R G2 AR BIF 5 48 19 TR 0 4 B
1% 5] & 5 TR B AR B 9 3K A5 A B I 2F 8 B 2 B 4
HEUE
1.2 5 EGH bR SKOVS 40 ([
b2 e I 40 B 5T 9T, B 2F I Al RPMI-1640 55
FEHE (EH Gibeo A HD), JI§ & Lipofectamine2000
(£ [E Invitrogen 2 7). Skp2 T $t % 35 3 & (5'-
CCGGGATAGTGTCATGCTAAAGAATCTCGAG
ATTCTTTAGCATGACACTATCTTTTTG-3', |~
AT A B 5 A 8O M Skp2 i s #HAk (5'-
CCGGGCCTAAGCTAAATCGAGAGAACTGAGT
TCTCTCGATTTAGCTTAGGCTTTTTG-3", J© M
AT I 56 ) . Lipofectamine2000 %% 4 2 7
£ (£ A Invitrogen A A]) » TRIzol(3E [H Invitrogen 7y
Al RNA S SRR & 5298 O 2 1R A B

Snaill ;

epithelial ovarian cancer; epithelial-mesen-

MA(RT-PCRYIRK A & (AW TEAMKRA A, PCR
15 K% TaKaRa 28w #% &4 i Skp2 |
W5l N 5 -ATAAGCTTATGCACAGGAAGCA-
CCCTCCAGG-3", F it 5l ¥k 5'-AAGAATTCT-
CATAGACAACGGGCTTTTGC-3";Snaill 5|9
J 5 -TCCAGAGTTTACCTTCCAGCA-3', F ¥ 5l
Y H 5'-CTTTCCCACTGTCCTCATCTG-3'; E-cad-
herin F 31 # K 5'-GCTGCTCTTGCTGTTTCT-
TCG-3', T 51 ¥ R 5'-CCGCCTCCTTCTTCATCAT
AG -3'; Vimentin [ 519k 5'-AAGTTTGCTGAC-
CTCTCTGAGGCT-3", F i 5l # & 5'-CTTCCATT
TCACGCATCTGGCGTT-3"; U L % 51 #1 4 5'-
CTCGCTTCGGCAGCACA-3", T ¢ 51 ¥ R 5'-
AACGCTTCACGAATTTGCGT-3", RIPA %! % W
(B A T AY TREA R D, Skp2., Snaill | E-cad-
herin, Vimentin, B-actin F $it 1 # R & & 1L ¥ 1§
(HRP)Y#nid b 31 . IgG — 91 (3£ H Santa Cruz 24
FD S A2 OB (ECL i A & (32 GE A HD , &
A Ak 4 M 5% 32 48 (35 B Ther-mo Reveo 22 #)) .24 1L
Transwell /NZ (3£ [H Corning B A R /A &) s Nano-
Drop2000c¢ Y & 4% R £ M X (3£ E Thermo 24 A,
SEEE %S f PCR XA BIO-RAD T B L vk A (% [E
BIO-RAD A w]) , EE AR (GEE UVP A D,
1.3 hik

1.3.1 4MErdl R e g 0 5250 X 4 43 hy B4 % R
HCRIMAR B AR | Skp2 T ik 4l i Skp2 4 %
IR AR FE B A Skp2 1 F ik 4l O Skp2 i &k 2
RO o B 102 BG4 LG 1) RPMI-1640 1%
FRIEAE 37 C 5% CO, BB R FE SKOVS 4 il , 1
WO BRI A A i 1T S5 5 . XF SKOV3 4l i i 47
B HR T 6 fLA Y, o A I AR 4 S TR 4 R JC i
B2 (RPMI-1640) , 43 %Il I Lipofectamine ¥ ¥ g
AR Skp2 T FIBF M Skp2 i 18 2 Mk e F|
SKOV3 4l fifd v, ¥ 4% 6 h J5 B e 4 & 1L 15 75 95 )
(RPMI-1640) 4% £ 55 3% 48 h WS 4% 40 M, 3 47 41 €
Rl

1.3.2 RT-PCR ##ziligH 21H Skp2.Snaill mRNA,
L K 40 g tf Skp2. Snaill, E-cadherin A1 Vimentin
mRNA 1Rk P X 41, Skp2 #3841 F
Skp2 ixf &35 20 4 B % G LDy 5 LA 5 X 10" /fLEERN T 6
LN (3 = FH/FL) . 4k 22 15 3% 48 h W3k 40 it . 1
TRIzol #2HL AL RNA, I %2 mRNA ) /K - F1 4 B, 4R
P RNA Jz % 55638070 5 Ud B 5 R 32 B0 B RNA R #%
&N cDNA LR HE RT-PCR R H & Ui, #l % 20 pL



. 228 ] R B [

FE 202141 A% 424% 23 Int ] Lab Med,January 2021, Vol. 42,No. 2

RAKFR . 7E RT-PCR AL AT 3 , 5 2% 14 A il
AR 95 °C 30 s AEPE 95 °C 5 5,60 C 44 s.40 MF
.61 CHPREDE, H RT-PCR AL #EF7 K I I % H
TR BTN, UL UGENNS, R 2 % it
% Skp2,Snaill, E-cadherin #1 Vimentin mRNA A% 4H
Xk CIE H B9 5141 200 O 51 9 2 2L bR A HotE A7
Skp2 il Snaill mRNA 0D . X ER 3 K.
1.3.3  Transwell 340040 Mtk SNz 28 22 B8 )

B A5 Je B R LA 5 <107 /mL $ERh7E 24 FL Tr-
answell /NE H1(200 T/ 4L) , FEIMA S 10% k4
ML B9 RPMI-1640 15 37 W, 4k 25 55 57 48 h, B /)
= USSR LR L= N A, 490 S [
SE 10 min, AT 0. 120 45 5 5 QL W 44 4 30 min, WvE T
Y N N UL =S 0P e W S o P
) 2R A Mg (R 4 ML (R 22 FaE RS e 1) . A
WEE 3.

1.3.4 P EI (western blot) I Skp2 . Snaill .
E-cadherin 1 Vimentin 25 H 15 £ 4 40 10455 9L i
YiJa Lk 5X10" /LA T 6 fLA N (3 ZTH/4L) . 4k &k
B35 48 h R4, it A RIPA 24 VKW 2 h, 5
OHC R TR E ., W EHKCE, WK
Ve, TR CBEAL ERE RSN 20 pg) KBS Skp2
(13 200),Snaill(1 ¢ 500) .E-cadherin(1 ¢ 400),Vim-
entin(1 : 500) Al B-actin(1 : 1 000) PR FHEFTIFE . 4
T B, 6 1gG ZHi (1 : 5 000) EE R FIFHE 30
min, #1788 @, R L ER, 8 Image Lab™ 3
(Bio-Rad) JKHUE 5 Ik 1H 38 B2, DL B-actin £E 2 A XF
M, BHRRER 3K,

1.4 Sib#Ab# R SPSS23. 0 S it h k148

ot IERSMIT TR = £ £, A1 g
K 2 FE AR Y B O 22 40 M, 4 TR PR R BL AR
LSD+ #5%, L P<<0.05 NERA G ¥E L,
2 % e
2.1 IECH OP S A ZUR DR S 20 4L rh Skp2 Al Snaill
mRNA [ £ KM Skp2 mRNA 7F 59§95 4H 4L rp
1) 22 3K 7K 7 B A1 F 1E % B 541 21 | Snaill mRNA £
B B8 2H 21 rp Y 3R IR KOF WY W T OE R N S A 2L,
SWAE G FE X (P<<0.05), W#FE 1,

£1 EEPHARMIPEBEAER TR Skp2 #

Snaill mRNA BIRIEFER (2 +5)

i H n Skp2 Snaill
1E B S 2 15 1.0040. 05 1.000. 12
B 55 9 20 21 15 0.4440.13" 1.774+0. 13"

TE 5 IEH IS 2N L " P<<0. 05,

2.2 3 WY P Skp2., Snaill, E-cadherin 1 Vimen-
tin mRNA FikEN  SEIPEXT A A L, Skp2 T4
FIRH M M p Skp2 1 E-cadherin mRNA 3 ik 7K 3
FAK , Snaill A1 Vimentin mRNA kK ET &, 2R
A G2 B X (P <<0.05); 5 Skp2 T3 k414
b, Skp2 i Tk A Skp2 1 E-cadherin mRNA
FE3K K T+ F 5 Snaill M1 Vimentin mRNA 3 ik /K
REAR . 22 A Gt 22 (P <20, 05) . L& 2.

2.3 3HAMIRZE . TREEST S UIEX AL,
Skp2 L2 1K 41 12 2% 40 ML B0 A0 1T 7% 20 i A i 22
FAGI R L (P<C0.05) ;5 Skp2 T k& 1k 414
F o Skp2 2k 3 3k 2H 15 7% 40 M B50ORN 3T B A0 i BRI, 22
FAGIFE X (P<0.05), W 1~2.5% 3,

=2 3 BAMAB F Skp2., Snaill E-cadherin #1 Vimentin mRNA FRiEE R (x *+5)

215 |E R Skp2 Snaill E-cadherin Vimentin
[ REBopicE 3 1.0040. 08 1.00=+0. 12 1.00+0. 05 1.0040. 03
Skp2 T FKIKA 3 0.57+0.09" 1.4940.11° 0.63+0.15" 1.5440. 09"
Skp2 i3 F k4 3 1.8340.05% 0.7540. 08" 1.4640. 07" 0.8340. 04

TE 5B XT LA L " P<<0. 05; 5 Skp2 T4 K4M . P<C0.05,

A R BT B A Skp2 T4 IR ;C M Skp2 i k4.

% '.",,--‘. {xi s

&1 SHMMEBEEFER



EfrhiE$52021 451 % 42%% 28 Int ] Lab Med,January 2021, Vol. 42,No. 2

-5 " »
: N . Sl
A NBHPEXT IR B g Skp2 T4 FR B4 ;C 9 Skp2 i Fikdl.
2
*£3 SHMMEE EBEN (2 L)
4931 222 41 25 (A4 TEAL AN A (A
WEL(n)

I 1 X 1 2 3 241.29462. 41 264.59433. 51
Skp2 THFEH 3 372. 24457, 83" 335.21+47. 50"
Skp2 i Fik 4l 3 84.58+17. 52 7.34+4.12%

0 SRR A AR L, * P<<0.05; 5 Skp2 THRBHAL."P<
0.05,

3 HMMERER

2.4 3 HYMH Skp2.Snaill, E-cadherin #1 Vimen-
tin 8 I RIBEL 5 X BZLAT I, Skp2 T 43R
KA Skp2 1 E-cadherin £ 1 38 3k /K FEFEAIG,
Snaill Al Vimentin & (R EKFETH &, Z R A ST+
B (P<C0.05) ;5 Skp2 THERBAAMIL, Skp2 f %
KA ML Skp2 Fl E-cadherin % FH £ 1k KI5,
Snaill il Vimentin & H &k K FREAIL, 2 5 A G0l
HEX(P<<0.05), WFE4K 3,

x4 3 HEMA F Skp2,Snaill, E-cadherin #1 Vimentin EERIEER (2 )
Bl W) Skp2 Snaill E-cadherin Vimentin
[EREDS 8 3 0.37+40.05 1.8440.23 0.67+0.09 0.75+0.06
Skp2 T# &KLl 3 0.24+0.03" 2.73+0. 30" 0.19+0. 04 1.404+0.13°
Skp2 it F ik 4 3 0.5140.07" 0.32740.05™ 1.08+0. 26" 0.6140.09"

T S B R H . P<C0. 053 5 Skp2 T RKAM " P<0. 05,

Skp2

————— . oo

| — — — C_cadherin

—  —  ——————  Vimentin

—— ——— —— i
PAMEXTERLE  Sko2 FHLFRIALE  Sko2id FikiE
3 western blot £ 45 R

3 it T

R A BRI R L EH T
1RZ8 1N 5 T Jmy B Ko 3t v 3 B 38 WL Horh EMT 2
ESLME R R . A iR R ok R v, B B A1 R
EMT &My b B 40 5 5 P45 5 9 4 E-cadherin,
MR 1 1(ZO-1) 85 335 I, T 8] 52 S5t 40 A e S
PRI Vimentin & A N-%5 %4 8 H (N-cadherin) 4
FIRBEINMRRAE  3X FE R E EMT J OF 59 78 8 19 2
PN, E-cadherin 33k F & EMT B85 1iF
MR, B A 5L S N T Snaill B 45 20 401 1R 28
B HT #2451, Snaill #] L5 E-cadherin B 31 9 1
E-BOX 454, il Hoge s . Nk, ¥ EMT A 6

IR 7~ 7] 68 0 B S AR IT BRI R &K .

Skp2 J&—Fft £3 12 2 i B EE L 8 75 2 FliboRg
WA K, ARG p27 M Xk R ST Ol
(FOXOD"™, Skp2 fi £ 5 16 A0 15 9 55 76 9 19 £
BN 298 E H 22 W B M EL 3L 4R M. Skp2 5 EMT #Y
MR AW 2D, ARSI T Skp2 1 i
Snaill K760 1 1 Fz 1 09 5198 40 EMT Jr i 19 78
. &5 R 3R], Skp2 75 1 50 40 21 35 U] R,
HL7E P B9 K S T = 2 6] Snaill B9 35,
[T N ol R - O T 1 N S e T
Skp2 X} Snaill Fik A 7 #4E H , 1 Snaill X Skp2 #
SKTC B Y W] Snaill & Skp2 19 T EH T,
Snaill #IA N EMT 2N+, M Tit—4 %
Fr a5 R, EH i — Pt T Skp2 £ SKOV3 4
MifZ 28 GER P R E 25 R R W, Skp2 M| T SK-
OV3 HiEr)fZEMITER .

A& T — 44 ¢ EMT /9 4 1m 5 M
4, DL Skp2 Y & B MR VY . SR MR W 2
EMT i # v Skp2 & #EAE H 08 DAL, 76 5 264 i
T, Skp2 f£ % ik 5 E-cadherin B M K. £ WF



230 -

PR B [E

2021 %1 F % 42 4% 2 ¥ Int ] Lab Med,January 2021, Vol. 42,No. 2

I . Skp2 EE Y AR AN P 5 EMT AH 56 1) 31
il 7 O 5 B T 4 R B A A T AR 2 L
XU 5 EMT Z e 16 2R MR i e . toh. o
R LEE 3-34 B (PI3K) /& H i B(AKT) {5 5 i
% B I%E 5 30 E-cadherin 38 35 T 98 Al 8] 78 G #r 28
FR W) LR BEIE A R 38(GSK-3p) i i B iR
R HLH T I Snaill SRAPH EMT, i PISK/AKT i#
1t GSK-38 23 . %4 F Snaill SEAEHE EMT 7 AHF
g8 M2 B2 3 Skp2 F K 7] LU Snaill & A K F %
A, 40 ) B9 55 9% 20 i EMUT, T 001 Skp2 3 34 76
MR, EREEHEN T EMT hgdt 37 Skp2 19 1) BE ¥
AR R AT S B AR 5T BEA X Skp2 A S AL H R 4T
5T, Ui R 7 85 Rk

25 LTI, Skp2 7E I 2 2 09 19 4 41 IR R 3k
T EEAMMER ZZEM EMT 194 i H %
YEH . it FE PR T dE R AL #F Skp2 1926 35 ] DL A%
SKOV3 4l g ' Snaill 35, M6l EMT, i) &l Skp2
FEIEMVE FHAE R .

A
(1] Zp. ABIR . EALL. T miR-1285 76 UP S A 4L b iy 3%

K RO R A M I T A T Ry o (], R BE A2, 2018,47
(16) :2144-2147.
[2] UKAWA S, TAMAKOSHI A, MORI M, et al. Associa-
tion between average daily television viewing time and the
incidence of ovarian cancer: findings from the Japan col-
laborative cohort study[]J]. Cancer Causes Control, 2018,
29(5):213-219.
FUREG L IR IR IE PN EE 22 AL OB O A DK o R AR ZE O
FERZE Meta 2047 [1]. H E 2 AR 57 Rl 2, 2018,
34(7):764-711.
IR BN, R AEHT. T A A BE S SKOV3 4
MiE LR A f= 22 LT 0. v I g B AR B AR RS, 2018, 34
(5):793-798.
QIU Y,LIU Y,LI WH,et al. P2Y2 receptor promotes the
migration and invasion of breast cancer cells via EMT-re-
lated genes Snail and E-cadherin[J]. Oncol Rep,2018,39
(1) :138-150.
VILARDELL J, ALCARAZ E,SARRO E, et al. Under-

expression of CK28 subunit in ccRCC represents a com-

[3]

(4]

[5]

[6]

plementary biomarker of p-STAT3 Ser727 that correlates
with patient survival [ J]. Oncotarget, 2017, 9 (5):5736-
5751.
[7] TANG H,FAN D.LEI C T,et al. MAD2B promotes tu-
bular epithelial-to-mesenchymal transition and renal tubu-
lointerstitial fibrosis via Skp2 [J]. ] Mol Med (Berl),
2016,94(11):1297-1307.

[8] ZHONG K,YANG F,HAN Q,et al. Skp2 expression has

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

different clinicopathological and prognostic implications in
lung adenocarcinoma and squamous cell carcinomal J].
Oncol Lett,2018,16(3) :2873-2880.

SHEN L.,QU X,LI H,et al. NDRG2 facilitates colorectal
cancer differentiation through the regulation of Skp2-p21/
p27 axis[J]. Oncogene,2018,37(13):1759-1774.

ROSSO M,MAJEM B,DEVIS L,et al. E-cadherin:a de-
terminant molecule associated with ovarian cancer pro-
gression, dissemination and aggressiveness [ J ]. PLoS
One,2017,12(9) :e0184439.

CERCELARU L,STEPAN A E,MARGARITESCU C,
et al. E-cadherin, B-catenin and Snail immunoexpression
in laryngeal squamous cell carcinomal J]. Rom J Morphol
Embryol,2017,58(3) :761-766.

PARK J, HWANG I, KIM S J, et al. Atorvastatin pre-
vents endothelial dysfunction in high glucose condition
through Skp2-mediated degradation of FOXO1
ICAM-1[]]. Biochem Biophys Res Commun, 2018, 495
(2):1436-1449.

YANG Q,HUANG J,WU Q,et al. Acquisition of epithe-

lial-mesenchymal transition is associated with Skp2 ex-

and

pression in paclitaxel-resistant breast cancer cells[J]. Br J
Cancer,2014,110(8) :1958-1967.

LINY S,LIN Y Y, YANG Y H,et al. Antrodia cinna-
momea extract inhibits the proliferation of tamoxifen-re-
sistant breast cancer cells through apoptosis and Skp2/
microRNAs pathway[ J]. BMC Complement Altern Med,
2018,18(1):152-160.

FAN X, WANG Y,FAN J,et al. Deletion of SMURF 1
represses ovarian cancer invasion and EMT by modula-
ting the DAB2IP/AKT/Skp2 feedback loop[J]. J Cell
Biochem,2019,120(6) :10643-10651.

OGASAWARA N,KUDO T,SATO M,et al. Reduction
of membrane protein criml decreases e-cadherin and in-
creases claudin-1 and mmps,enhancing the migration and
invasion of renal carcinoma cells[ J]. Biol Pharm Bull,
2018,41(4):604-611.

LI S,LU J,CHEN Y,et al. MCP-1-induced ERK/GSK-
3B/Snail signaling facilitates the epithelial-mesenchymal
transition and promotes the migration of MCF-7 human
breast carcinoma cells[J]. Cell Mol Immunol, 2017, 14
(7):621-630.

SHAN B,MAN H.LIU J,et al. TIM-3 promotes the me-
tastasis of esophageal squamous cell carcinoma by targe-
ting epithelial-mesenchymal transition via the Akt/GSK-
3B/Snail signaling pathway[J]. Oncol Rep,2016,36(3):
1151-1161.

(W f B #1:2020-06-24 &8 H 11 :2020-10-23)



