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[HZE] B K35 CDC45 A CDK4 EATmfesz 7 e &k, 16 RE LA HCC migsgsm. RRA
BT eRon, AP T @R K AVE AR RIIRYE. F57E B 2019 5 6 A £ 2021 5 5 A IR 69t 4m
fog B 20 BIAA RN S, AMF@fRRE e SK-N-SH M f 28 ATCC 23] . & A SPSS21.0 4uit 5 41t
SHTEAE, ER SIS, AT mARELAL T CDC4S 9 R A KT REFEAL (P<0.05) , CDK4 #)
REKFREIZ (P<0.05) . #4F miR-NC 28, CDC45 20 SK-N-SH 2ufiviE H B E AR, 2008 £ 7H
ZitFEXL (P<0.05) , EHBHREMICHKIFRY (P<0.05), CyclinDl. MMP-2 & & & AKF I F
MK, 4008 £ FA %t FEL (P<0.05) , P21. E-cadherin & & RAKFREAZ, WA £{A%itF
FX (P<0.05) . Western blot #4: £ 27, 5 miR-NC 2048, CDC45 28 SK-N-SH 28/ CDK4 ¢4 &
BT RFEAK, A0 £2FA 4% FEXL (P<0.05) ; 5 anti-miR-NC Z8485, anti-CDC45 28 SK-N-SH
e ¥ CDK4 #9435 KFREHAZ (P<0.05) . &5 CDC4S A miekas f 21k, CDK4 £
JafELRLR P B B RA, RSN mA0 34k R R 7404 CDK4 ¢ & A 7T 47 5| I 0 Je 8 a3 7 . it 43 BAZ &,
LI CDK4 A B &k o7 4818 13 474 MMP-2 & A 74 2 & & 75 mI3g 8 R AZ .
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Expression and clinical significance of CDC45 and CDK4 in hepatocellular carcinoma and their effects on

proliferation, invasion and apoptosis of HCC cells

Guiquan Li, Chunbin Lan, Zhulin Xu, Bin Xu, Xiaofan Deng
Qionglai Medical Treatment Center Hospital, Qionglai, Sichuan, China

[ Abstract] Objective: To investigate the expression and clinical significance of CDC45 and CDK4 in
hepatocellular carcinoma and their effects on the proliferation, invasion and apoptosis of HCC cells, and to
provide experimental basis for revealing the pathogenesis of hepatocellular carcinoma. Methods Twenty patients
with hepatocellular carcinoma who were admitted to our hospital from June 2019 to May 2021 were selected as
the research objects. Human hepatocellular carcinoma cells SK-N-SH were purchased from ATCC Company, USA.
SPSS 21.0 statistical software was used to analyze the data. Results Compared with the adjacent tissue, the
expression level of CDC45 in hepatocellular carcinoma tissue was significantly decreased (P<0.05), and the
expression level of CDK4 was significantly increased (P<0.05). Compared with the miR-NC group, the viability
of SK-N-SH cells in the CDC45 group was significantly decreased, and the difference between the groups was
statistically significant (P<0.05). The expression level of -2 protein was significantly decreased, and the difference
between groups was statistically significant (P<0.05). The protein expression levels of P21 and E-cadherin were

significantly increased, and the difference between groups was statistically significant (P<0.05). Western blot
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results showed that compared with the miR-NC group, the expression level of CDK4 in SK-N-SH cells in the

CDCA45 group was significantly decreased, and the difference between the groups was statistically significant
(P<0.05). Compared with the anti-CDC45 group, the expression level of CDK4 in SK-N-SH cells in the
anti-CDC45 group was significantly increased (P<0.05). Conclusion The expression of CDC45 is low in

hepatocellular carcinoma tissue, and the expression of CDK4 is high in hepatocellular carcinoma tissue. The

results of in vitro cell experiments show that inhibiting the expression of CDK4 can inhibit the proliferation,

migration and invasion of hepatocellular carcinoma cells, indicating that silencing CDK4 gene expression may It

inhibits the proliferation and invasion of melanoma cells by inhibiting the expression of MMP-2.
[ Keywords] CDC45; CDK4; Hepatocellular carcinoma
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RIPLNAANEA 1 (CyclinD1) . #Fié 8%
-2 (matrix metalloproteinases-2, MMP-2) . P21,
CDK4. %4555kl & (E-cadherin) JifA3[E CST
AT AR AR (HRP) FRid i 1L 2EHT R 1gG
—Hs MEEFE K SYBR Green A &I E HA
TaKaRa 2~ )5 385854052 5 6 G(ECL)W H 35 F
Bio-Rad A ],

1.3 7%k

(1) YHppiE G 540

SK-N-SH 4 T E A H R R-HHRREG
W 10%H684- M35 ) DMEM #5352, BT 37°C.
5%CO, B FRAH N RE %, AR X BUAE KR4I, 0.25%
R B A, ISR, AR 6 fLIR,
SK-N-SH #HiHfuBEAL 734 miR-NC 2H (41 A4 e
miR-NC).CDC45 4 (41 #% 4% CDC45 mimics) «
si-NC 4 (4 rh#6 %% si-NC) . si- CDK4 4 (4
L si- CDK4) . CDC45+pcDNA3.1 4 (CDC45
mimics 5 pcDNA3.1 L QL4 ffl) . CDC45+
pcDNA3.1-CDK4 20 (CDC45 mimics 5 pcDNA3.1-
CDK4 JLHEGegifl) , #4k 6 h HHAEH 10%/5
M5 H) DMEM 5E4skr 9, kst 48 h iidE
A

(2) SERFe e R A M EE ) M. (Quantitative

Real-time PCR, qRT-PCR) #&:4H i -f CDC45 )3
IEIKFE

KH Trizol WG EBUIT AR ALL . R 5412
K SK-N-SH ZHffir s RNA, A& 6T
KR RNA K FE . M SYBR Green 55 &6 il A
AR AIHIH CDC45 [AHX ISR, LA cDNA JfH
# B A Bio-Rad CFX Y7 & PCR {47 qRT-PCR
K, CDC45 LA U6 yNZ, PCR M 5&A: 95°C
2 min, 95°C 30's, 60°C30's, 72°C 30's, {4 40 K.
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K 2-24C k1B CDC4S 135K F
(3) MTT A 20 e 14
Wk B K SK-N-SH 4Hf, & (A g
e, IR FRCE B, AR EE 5x10t
AN mL, #FF 96 FUIR, BT 37°C AT 5L 5%CO,
BFAENERTE, eSS 24 hy 48 hy 72 h
A MTT W (20 uL/fL) , 48537 4h, &fLT
N 150uL = 3L E AR C dimethylsulfoxide ,
DMSO) , #RGIRAT, FFHBEEARACR I % FLIB G B
(OD) 1H.
(4) Transwell SEIGAS M40 L IE#2 Je 42 28
FH A A L35 Y DMEM 15 95 542 18 1:8 %
FELUMRE Matrigel BT, HX 100 pL Wi T
Transwell /N % & &6 1) L= 10, JBE & A B HE b
SK-N-SH 4fifiy, Ji A\ DMEM 5 7¢3E 8 &, 54
JIIKE 2 2x10°/mL, #EFhE Transwell /N 1%,
BECE BRI DMEM K54 (600uL) A
Transwell /NE RN E, 4k4:3%55% 24 h, £ EHEEEE
10 min, £5 R4 A 10 min.
(5) FICF R F R A I
TargetScan Tl i 7~ CDC45 5 CDK4 778 51 ]
SEE LR, I BE R A AR 56 7 s AT RAE,
I3 BIR 2 BT AR T AR WT- CDK4 RAF R AA MUT-
CDK4, B4z KW SK-N-SH #Jf1, 4 5l
miR-NC. CDC45 mnimics 5 WT- CDK4. MUT-
CDK4 #4128 SK-N-SH 4ifits, 4% 24 h, YUE 41
JfL, ASIARXS OGBS I CHUK RO R BE T
B/ B G RS AR -
(6) HH AL (Western blot) il Cyclin
D1. MMP-2. P21. E-cadherin & A%k
W AR AN, NN EE AR, 12000 1/ min
M0 10 min SRR E E, SR BCA V0
TE R RS, o SR R AN - SR TR A T e B HL Uk

(sodium dodecyl sulfate- polyacrylamide gelelectro-

phoresis, SDS-PAGE) 7r& i H, MR T &
455 Quantityone X F il 2515 K FEAE, BR AAHXT 3R
k= H W 5 K AR/ N 2 JE % K A

1.4 “%itsas

RiFH SPSS21.0 Geit 2=k Ao A it , 45 R h 7F
HIESA AT ERRIYLL (X +5) Fox, PR
FLECR A ¢ #5622 20 IR LR A SR IR R 7 22 90 #0T S
FHBIEILL P<0.05 AZEFEBGIHR L.

2 R

2.1 CDC45 A CDK4 /£ AT iz 4 R A S 3d i
895 3 447 P 6 Rk

L 55 AR LU AL, A0 ss A 23 CDC45
25K TR ZHBE (P<0.05) , CDK4 [(J#RikK
FREFETE (P<0.05) , WFE 1.

% 1 CDC45 K& CDKA4 7£ AT 4R Az A SRR HLxd B B F8 55 4R 4R
BYRIE ( x+s, n=65)

group CDC45 CDK4
para tumor tissue 0.75+0.07 0.24+0.02
neuroblastoma tissue 0.16+0.02* 1.02+0.10*
t 65.339 61.664
P <0.001 <0.001

vE: 5 para tumor tissue 2 [LHE, *P<0.05

2.2 T KIA CDC45 *f4mfit, SK-N-SH 374, if
. RN

5 miR-NC ZHtb%, CDC45 41 SK-N-SH 41y
1 CDC45 HIRB/KFREHA R (P<0.05) , $#n
HYI3E = SK-N-SH 4fiffiH CDC45 fIRIEK . AH
#F miR-NC 41, CDC45 2 SK-N-SH 43 /7 35
FHREIK (P<0.05) , iITB 52 BMME T2 k> (P
<0.05) , Cyclin D1, MMP-2 2[Rk /KT B %
& (P<<0.05) , P21. E-cadherin & [ Fik/K T
ZIE (P<0.05) , WFE2. %3,

2 Transwell, MTT #&303T %5& CDC45 H4AAE SK-N-SH iT# ., 2RZERMPEHAIEM ( xts, n=9)

group CDC45 E-cadherin MMP-2 Cyclin D1 P21
miR-NC 0.18+0.02 0.24+0.02 0.89+0.09 0.72+0.07 0.13£0.01
CDC45 0.61+0.06* 0.82+0.08* 0.31£0.03* 0.20+0.02°* 0.66+0.06*
t 20.397 21.101 18.341 21.428 26.139
P <0.001 <0.001 <0.001 <0.001 <0.001

7E: 5 miR-NC 4%, *P<0.05
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3 Western #3i33Rik CDC45 XT4AAE SK-N-SH #8358, iT7., REEARILMEN ( xts, n=9)

cell activity (490 nm)

group migration cell number invasion cell number
24h 48h 72h
miR-NC 140+14.18 132+13.51 0.48+0.05 0.87+0.09 1.41£0.14
CDC45 62:6.45* 54+5.63% 0.27+0.03* 0.39+0.04* 0.58+0.06*
t 15.021 15.988 10.804 14.621 16.348
P <0.001 <0.001 <0.001 <0.001 <0.001
7E: 5 miR-NC 41EL#, *P<0.05
2.3 CDC45 2. 4= CDK4 % 5CDC45 Y812 CDK4 f9%3A ( xis, n=9)
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B, CDC45 415 miR-NC A b, Dot RBHGTEZE
e . \ - i-miR-NC 0.95+0.10
R Bk $RTHEA CDK4-3 UTR 4Rp RS e -0
Yo, CDC4S 45336 R BH YL B2 ], 5 ant-CHCAS 14320.14
miR-NC A LU, 2OCREEEEZ R BABEM (P £ 191.904
<0.05) , W3 4. Western blot f&ill45 HiEIR, 5 P <0.001
miR-NC ZHLLHE, CDC45 4 SK-N-SH 4iljfir' CDK4 7E: 5 miR-NC ZLHE, *P<0.05; 5 anti-miR-NC 41H%,
FRIBAKERZERIE (P<0.05) : 5 antimiR-NC  +pg s
AL, anti-CDC45 20 SK-N-SH 4iiffi+h CDK4
FIEANERET R (P<005) . WLES. Cq?‘
2.4 74| CDK4 *f 4 SK-N-SH 3§74, i£45. ‘%Q CJV
122698 & &

55 si-NC ZHHMiEt, si- CDK4 2 SK-N-SH 41 i i%
F1REFERK (P<0.05) , T 5Z2840 R E R CXCR4 —
/b (P<0.05) , Cyclin D1. MMP-2 & 4% iA/K T
BEEM (P<<0.05) , P21. E-cadherin ZEHZFIA

NP = = i “
KFBETE (P<005) , WE 4, Fe6. F7. Cyclin D1

2.5 it k15 CDK4 %4 CDC45 *tm i
SK-N-SH 74 t4 % % P21 o ——

5 CDC45+pcDNA3.1 #41 A b, CDC45+
pcDNA3.1- CDK4 #H SK-N-SH 20 a3 /1 5.3 T (P
<0.05) , Cyclin D1 EEARZ/KFEEHF (P<
0.05) , P21 FHHEFXKFEFZFREIL (P<0.05 ,

WLES. MMP-2 T —
R4 WAEEMIRESE (x5, n=9)

E-cadherin = e

group WT- CDK4 MUT- CDK4

MiR-NC 0.9620.10 1.0420.10 GAPDH E Y
CDC45 0.32+0.03* 0.99+0.10

t 18.390 1.061

P =0.001 0.305 B 4 M%) CDK4 SH4RB SK-N-SH 1858, 1%, BEEA%
#: 5 miR-NC 4HLE, *P<0.05 ey :opA1|
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< 6 Transwell, MTT #&0#%] CDK4 XT#HAE SK-N-SH iT#, 222, MRSEMISZ0E ( xts, n=9)

cell activity (490 nm)

group migration cell number invasion cell number
24h 48h 72h
si-NC 140+14.18 132+13.51 0.48+0.05 0.87+0.09 1.41+0.14
si- CDK4 76+7.83* 68+6.91* 0.3240.03* 0.45+0.04* 0.68+0.07*
t 11.853 12.653 8.232 12.793 13.991
P <0.001 <0.001 <0.001 <0.001 <0.001
5 si-NC A HE, *P<0.05
% 7 Western #M#NE] CDK4 x40 SK-N-SH #858, 1T, REFARIENEM ( x+s, n=9)
E-cadherin MMP-2
group CDK4 Cyclin D1 P21
si-NC 0.98+0.10 0.71+£0.07 0.12+0.01 0.22+0.02 0.88+0.09
si- CDK4 0.41+0.04* 0.28+0.03* 0.54+0.05* 0.70+0.07* 0.48+0.05*
t 15.877 16.939 24711 19.780 11.655
P <0.001 <0.001 <0.001 <0.001 <0.001
5 si-NC A HE, *P<0.05
i
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FHA miRNA 73 7 IFRAHE T A 4 28 S i
T FRIBIL A 0T B2 e 200 e S U2 M A 26 SR 9T 2K

R RAHEEEM.

AWFF SRR CDC45 78T s 2h &
RFIE, WL CDC45 v]fgil L %] Smad3 %
15 T 49941 5 7 et 240 PRLE % B A2 283 TG A 45 4 ok A
YERM, BRI CDC45 725 AR A SRR
i, CDC45 i FIA nlE T ¥ [ 4711 HDAC4 3Rk
T 400 1) B ARG AT B 3 o M 4= 28, R kA R T
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(1) 2 325 ] ek 55 P20 P8 S PR 0 3T A% AR 22
BGRB9S Western blot 5 5 i 5%
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(1) 2 325 T A1) P20 PR A PR B B L SRS AR 22
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