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The relationship between the expression of cell division cycle gene 20 in hepatocellular
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Abstract: Objective To analyze the relationship between the expression of hepatocellular carcinoma cell division cycle gene 20
(CDC20) and clinicopathological characteristics of patients and its impact on prognosis.Methods A total of 146 hepatocellular carci-
noma patients who underwent surgical treatment in Shangqiu Third People’s Hospital from May 2016 to December 2017 were collected.
Real-time fluorescence quantitative polymerase chain reaction (JRT-PCR), Western blotting and immunohistochemistry were used to
detect the expression of CDC20 in hepatocellular carcinoma and adjacent tissues. The patients with immunohistochemical score of 8-12
points were enrolled in CDC20 high leave group (n=60), and the patients with immunohistochemical score of 0-7 points were enrolled in
CDC20 low leave group (n=86). The clinicopathological features and survival rates of the two groups were analyzed.Results The rela-
tive expression level of CDC20 mRNA in hepatocellular carcinoma tissues was (2.33+0.67), which was higher than that of adjacent tis-
sues(0.97+0.29), (P<0.001). The protein expression level of CDC20 in hepatocellular carcinoma tissue was (0.91+0.05), which was
higher than that of adjacent tissues (0.14+0.05) (P<0.001). The positive expression rate of CDC20 in hepatocellular carcinoma tissues
was 77.4% (113/146), which was higher than that in adjacent tissues 8.2% (12/146) (P<0.001). The high expression of CDC20 was re-
lated to the patient’s maximum tumor diameter, capsule invasion, vascular invasion, tumor frequency, degree of differentiation and
TNM stage (all P<0.05). The 3-year overall survival rate (61.7%) and disease progression-free survival rate (50.0%) in the CDC20 high
leave group were lower than those in the CDC20 low leave group (87.2%, 69.8%) (All P<0.05).Conclusions The expression level of
CDC20 in hepatocellular carcinoma is increased, which may be involved in tumor proliferation and invasion. The high expression of
CDC20 indicates poor prognosis of patients, and it is expected to become a tumor marker for judging the prognosis of hepatocellular car-

cinoma.



% # B 25 Anhui Medical and Pharmaceutical Journal 2022 Jun,26(6)

+ 1223 -

Key words:

JHF 240 i 9 A 4 BRIVF I il v i R 2
Fhta#, B O EIESE T AR — RIAIN Y . L RIAF
AR T BN Y5005 B 12 PRI RE AL A PR
JF 9 R B i B BE R AE R N T A g 0 s R e
F BRI AR U AR AL AN A . e A
JHL9A AR sk AR v A4 LR SR A e A AR T R
FEJE LA VIR DG . 20 ik 53 24 8 12 R 20(CDC20)
20 i S B ARG A A R R S AR B S R
AW A AR B A T B 1 RAT 22 53 A OE
CDC20 Al 5 APC 455 I 1A 2253 240 G 1 I B0 40
JieLJE 3 A 01z R AR TE M, AR OF 0 M g e
CDC20 ] 38 525 34 77 48 A J& 00 L 42 14 4 Je o o, 41 i)
MRS SRR, ZREE T CDC20 1Y 3R
K, 5 IR 3 AE A58 MO RIS A SR,
CDC20 75 JFF 4t J g A B 55 95 /0, 200 5 3 ot A i
JH 48 e 2 23 CDC20 7K, 43 A CDC20 B 3Rk
5955 N R BRI 1) 5 2R JO6S I B 5% 0], S JiF
A LR A TS IR B S
1 #BEFE
1.1 —HER 201645 A £ 20174F 12 A1E
BT 5 = N R Be AT T ARIGYT 0 20 kg s A
146 451, 55 115451, 2 31 6], A% 3 161 2 38~62 47, i
GBI R B2 RE . WS TR U Ik 1 FF 4 A i 2
2RO N RS A4 ICE T -80 "CREIRIRVKAE .
S5 R L GE 08 5 2 IR T, f5c 8 B DT IR 1] 54>
A BT 36 4~ 1 B U7 H 19154 2020 48
12 7 1 H , 146 B i R 55k S Bl 17 58 BH 583 . 1%
WF 58 2/ ol 28 = N R & e 18 B 2 B3 & it i
(20160412) , i A 5% H i 2% & (6] 2 01 28 28 0 1 7]
2.

1.2 #MRAZE

121 FH % RE TR R OHE R B (qRT-
PCR) qRT-PCR 5 W JiF 40 A1 988 20 2 +h CDC20
mRNA I8, AP A R RNA MR8 Trizol 157 &
PEATHEEC . $EHUAY RNA 33 5% 5% 4 7 %h DNA (eD-
NA) , #E47 52 0F ¢ 6 2 B PCR. CDC20 1E [7] 5| 4 )7
515" -TCGAAGTCACTCGGTAGCGT-3" , JZ 16 5| ¥y ¥
515" -GATCCTGCATACTGCTTGCA-3" ;U6 iF 11514
J¥ %1 5'-GGCCTCATCCTCATCATGGCAGUAG-3'
1A 519 751 5" -AGCCAGATGCCTAGCGACGTGC-
GC-3' . B R 920 WL, K2R 461 95 CHiE
P£ 5 min, 95 ‘CAEPE 30 s, 60 “CiB k 30 5,72 CHEAi
30,40 MEFR . LI ZREEKH U6 mRNA KF-AE R
M, R ] 279 8418 CDC20 mRNA 4 A0 X 26 ik

Carcinoma, hepatocellular;  Cell division cycle gene 20;  Pathology, clinical;  Prognosis

Ko

1.2.2 &G fepax A o BRI ik A i A A
21 CDC20 Y 3ih . B S iy SR 1T AR
BCA % 1 m iR F G 30 pg B 1, 17+ b 3t
o TR 460 - 5 VAT 4 T 45 e FEL VK (SDS-PAGE) | g FiL ik
BEE I PR 2 R R 8 4 (PVDE) B I
PVDF i & 54 1% BSAR & T, E2h. 25
223 —HUEE (1:1 000 7 e, 4 “Cib %) (TBST Bk
3R HIMEE (1:4 00075 B, =i 1 h) [ TBST k% 3
U, fE PVDF B L i ft 2 &6 8 (00, 785
JE A% 22 8 AT IR AR AR R (B I CDC20 25 %
iKIK S

123 ffasiu s £33 s 28Uk 2E 4G I T
YRR A2 CDC20 Rk . VIR VRV F, 4t
I 85 R 2L WK AR AR B , R PV6000 5 e 21,
T 3% 33 S8 A S K0 TR M S AL i . B THE
B, MRS YRS TR SRS CE R A A
B ZEPAJE W m—dr(1:200), 5 T 4 CUKH
BB . A BEIRZE v 7 W (PBS) whigk , i m
AR R JE BT (1:400) , i F I F 60 min, 3 H
PBS #EAT 3 3k whys o 8 I 8 I 1 A S £, R
IR RGBS Gy | rh PR i ) [ fe S T R R
TS . Yt RSy 5 B L S B 55 B
FBAMEIE 243500 343 243 140 A0 43, BH: 40
B VE 5y 2 >75%~100% , >509%~75% . >25%~50% .
5%~25% M<5% VF-53 3 5 4 43 348 248 143 FTO
A3, Y05 B DT 43 A BE I 0 B 7 43 ) SR LR Sy
ST, 0~7 53 WARIKF , 8~12 43 K i K-

1.3 it Ak N SPSS 21.0 B 447 48 i 43
Mro THERILL % + s Fon, A1) H AR FHC T ¢« 6
55 THECRR LA (%) 2w, AR HL SR F 2 R
22 21 (6] (%) PR P LG A A 36 7K W =0.016 5 5K FH Kaplan-
Meier 12 22 il < 95 J0 2 J& A A7 SR RN B A A Rl 28
log-rank £ 9 L EEAN [R] 20 (8] (Y B 7758 . L P<0.05 K
ERAGIHEE L,

2 #R

2.1 qRT-PCR # Ul BT 4 B& 7 42 4 1 CDC20
mRNA R 3IE  CDC20 mRNA 78 JIT 48 it 937 2 21
ik 7K - (2.33+0.67) 1R T X B A9 98 55 41 21 (0.97+
0.29) (1=5.95,P<0.001) .

22 FEHRENTEK AT EHELE R CDC20 M
Fik  CDC20 & [ 78 T 20 M g 4 20 AR X 2R ik K
- (0.910.05) 5 F-XF 10 14 98 55 21 21 (0.14+0.05) (1=
34.30,P<0.001).,



+ 1224 -

% # B 25 Anhui Medical and Pharmaceutical Journal 2022 Jun,26(6)

23 GREHLANFKRNATHEMEEHEZE R CDC20H
Fik  CDC20 7 4t ffa g PR 23K #8(77.4%, 113/
146) 5 T X I 55 44 (8.2%, 12/146) , 22 A4 Gi it
i X (x*=142.69, P<0.001) . VLA 1 (7% 3 4]
PNGLELT DS

24 CDCHORIZEEFTAIGKFREHFMLEMNKX R
CDC20 135 590 A s K 42 e A A0 Bk
1RAE WhIRE 22 & | 4r A6 AR BE R TNM 43 91 56 (P<
0.05), W51,

R A2 AR 20(CDC20) Kk K- 5 A s
o5 NIk A BRARFAIE P O R /190 (%)

CDC20

Joa BURFAE Bl mACE KR XA PE
(n=60)  (n=86)

S 0.13 0716

<60 % 85 36(42.4) 49(57.6)

>60 % 61 24(39.4) 37(60.6)

) 0.09 0.761

5 115 48(41.7) 67(58.3)
& 31 12(38.7) 19(61.3)
AR
1.01 0.316
FIEPUR
PR 108 47(43.5) 61(56.5)
Bk 38 13(34.2) 25(65.8)

HRE 1.87 0.172
<20 g/L. 68  32(47.1) 36(52.9)
220 g/L. 78 28(35.9) 50(64.1)
JihpE AR 8.05 0.005
<5cm 95 31(32.6) 64(67.4)
=5 cm 51 29(56.9) 22(43.1)
&I AL 0.04 0.843
36(40.4) 53(59.6)
¥ 57 24(42.1) 33(57.9)
B 4.58 0.032
A 87  42(48.3) 45(51.7)
J 59 18(30.5) 41(69.5)
JikaE =AL 1431 <0.001

A 70 40(57.1) 30(42.9)
e 76 20(26.3) 56(73.7)
¥ HEY aidn 9.32 0.002
L1y 3 125 45(36.0) 80(64.0)
ZR 21 15(71.4)  6(28.6)
AR 24.64  <0.001
5k 35 26(74.3) 9(25.7)
ok 84 30(35.7) 54(64.3) 14757  <0.001
=5k 27 4(148) 23(852) 21.59%  <0.001
TNM 531 14.66  <0.001
I~1 117 39(33.3) 78(66.7)
m-~v 29 21(72.4) 8(27.6)

OS5 & LA R, P<0.001, @ 5d4rfbd 4, P<
0.001,

25 CDCHOREMBARGBEEZENE N
CDC20 /K V-2 B A3 (61.7% ) Fsd T i Ji&
1 A7 % (50.0%) Y% T CDC20 1K /K 3 £ (87.2% .
69.8%) (log-rank x’=14.19, P<0.001; log-rank yx’=
9.61,P=0.005)
3 itig

JHF 200 J6 987 2 5 UL %) 0 IR L e 25 1 20 4R
U5 2] 5 20 g A O 1 AR BB T 3R I
Tt g Ak AR S R [ N7 g A 2 T N R
T390 27 A5 B 1 " SEER 1 WL 3 H wF 5T, 3
2030 45 JiT- 200 f g 1 o ke Ak 2 T, HERR A
TS fFE AR T R B X E B ER .
TR T A 40 A g TS 0 AR W bR ) LA LY
IR H . 172 CDC20JKWH S 54 2257 345 12,
A5 FE 200 6L JR) A B T B4 S A B AL S
il 25 F (Securin) AUEEH I (Geminin ) 1 JE 1 25 HCH6
PRRERR IR p21 (P21)", Flr , O 22 A T 5%tk
/R CDC20 78 N e i BUm E | 72 2 Fh A
Jeg th WL 5% 3] CDC20 1y 3 B Rk, 5 4R R AR
A

CDC20 7E %5 1 M Js FLRR T L 0 1) it 9 R 5
H ) IR I IS FEZ ARG A0 A 4 4
CDC20 mRNA FlAE 1 BT K-35 T o5 4L, R
CDC20 i 1 J1F 41 i 1) & A= & . H i 2 Wit 5%
R, CDC20 R 7K V-2 5 Z 0 M ik g , 6140 Kim
SEFSE R, CDC20 E M A AR R SR A |
o I MR e A R R O A R AT S T E
B RO, TR = B AN SR A rh o 2R OK P B
H CDC20 i R385 B i N AR 7 18 4 212
AT P Jie g -0 L 25 - A o B DL R KR TR R A
AE IR I e S AE AF AR G . CDC20 5 i 51
I (A M 3R JR R 6, CDC20 5 7K ST A B L2
(A R BRARRAE AR RBE . Li SEVSUE B T %
IOk R 2% b R g5 49 v CDC20 FH 5, 1 CDC20 i /K-
5595 N TC 58 Kk A A 01 e N S R A A7 e 22 4
Ko ZATEH, CDC20 7641 b i Rk K 5
JEE KA AR AT KA R AL M 2 ko AR
JEE R TNM 20306 G , Ui B AE g K42 = A0 ik
BRI e 22 e o AR FE IR TNM B3 6 A rp
CDC20 WA KF-H . #2725 CDC20 7] G2 5 -4
it g8 1 16 58 5 42 28 A 55, CDC20 1 7K SF- (14 11T 40 At i
s N LA 50 5 %) 448 L P R R 1) R 22 RE T, ST
90 g 1) & R IR G o FEZAFSE h, CDC20 7K
S NI G 345 S A A7 BRI ok e A A7 e 8
B, $27 CDC20 A5 1] BE R R I T 20 it e T )
ARG . CDC20 4 3 JFF 4t i gis fry i i | LR %



% # B 25 Anhui Medical and Pharmaceutical Journal 2022 Jun,26(6) - 1225 -

Al REXTVR ST HF A B s A — 2 73k, HTE A B JL
ﬁ‘CDCZOTﬂlﬁ?'J?ﬂJJﬁﬂﬁﬂ%’@ﬁ%-ﬁﬁk%?ma%@a@@\
pro-TAME 1 2-[ 1 J- (2-fif§ 5 - R i 1 3% ) - 2 5 |-N-
FRIL-3-H FE-N-TN BE- T BhAE ™, X CDC20 1) il 551
5T AT fEAE BT 1 B CDC20 78 A g i Hh (1 AR
FAMLE] 3t 2 5 I 5T i Tl 22— .

25 I irid , CDC20 7 JH- 20 i d vh it 3R 18 7K - 4
i, AT RES 5 iR i A AR 28 . CDC20 5 /K - Tl
mfpﬁ}\%ﬂ‘vﬁxa,ﬁﬁﬁkﬁﬁ%ﬁﬂ?éﬂiﬂ@%mﬁ%
PR iR )

(A3 1 LA A 6-4 =)

SEZ 3k

[1] BRY F, FERLAY J, SOERJOMATARAM I, et al. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[J]. CA Cancer J Clin,
2018,68(6) :394-424.

[2] CHENY, TIAN Z. HBV-induced immune imbalance in the devel-
opment of HCC[J]. Front Immunol, 2019, 10:2048.

[3] KANDA T, GOTO T, HIROTSU Y, et al. Molecular mechanisms
driving progression of liver cirrhosis towards hepatocellular carci-
noma in chronic hepatitis B and C infections: a review [J]. Int J
Mol Sci, 2019,20(6) : 1358.

[4] LLOVET JM, ZUZCMAN-ROSSI J, PIKARSKY E, et al. Hepa-
tocellular carcinomal J]. Nat Rev Dis Primers, 2016,2:16018.

[5] TUO L, XIANG J, PAN X, et al. PCK1 negatively regulates cell
cycle progression and hepatoma cell proliferation via the AMPK/
p27Kipl axis[J]. ] Exp Clin Cancer Res,2019, 38(1):50.

[6] UJIMITSU K, YAMANO H. PP2A-B56 binds to Apcl and pro-
motes Cdc20 association with the APC/C ubiquitin ligase in mito-
sis[J/OL]. EMBO Rep, 2020, 21 (1) : e48503. DOI: 10.15252/
embr.201948503.

[7] CHIJJ, LI H, ZHOU Z, et al. A novel strategy to block mitotic
progression for targeted therapy [J]. EBioMedicine, 2019, 49:
40-54.

[8] GAO Y, WEN P, CHEN B, et al. Downregulation of CDC20 in-
creases radiosensitivity through Mecl-1/p-Chk1-Mediated DNA
damage and apoptosis in tumor cells[J]. Int J Mol Sci, 2020, 21
(18):6692.

[9] LIJ, WANG Y, WANG X, et al. CDK1 and CDC20 overexpres-

sion in patients with colorectal cancer are associated with poor
prognosis: evidence from integrated bioinformatics analysis [J].
World J Surg Oncol, 2020, 18(1):50.

[10] ALFARSI LH, ANSARI RE, CRAZE ML, et al. CDC20 expres-
sion in oestrogen receptor positive breast cancer predicts poor
prognosis and lack of response to endocrine therapy [J] . Breast
Cancer Res Treat, 2019, 178(3) :535-544.

[11] ZHANG Q, HUANG H, LIU A, et al. Cell division cycle 20
(CDC20) drives prostate cancer progression via stabilization of B-
catenin in cancer stem-like cells [J]. EBioMedicine, 2019, 42:
397-407.

[12] KIM Y, CHOI JW, LEE JH, et al. Spindle assembly checkpoint
MAD2 and CDC20 overexpressions and cell-in-cell formation in
gastric cancer and its precursor lesions [J]. Hum Pathol, 2019,
85:174-183.

[13] OMATA M, CHENG AL, KOKUDO N, et al. Asia-Pacific clini-
cal practice guidelines on the management of hepatocellular carci-
noma: a 2017 updale[ﬂ. Hepatol Int, 2017,11(4):317-370.

[14] SIEGEL RL, MILLER KD, JEMAL A. Cancer statistics, 2020
[J]. CA Cancer J Clin, 2020, 70(1): 7-30.

[15] PETRICK JL, KELLY SP, ALTEKRUSE SF, et al. Future of he-
patocellular carcinoma incidence in the united states forecast
through 2030[J]. J Clin Oncol, 2016,34(15):1787-1794.

[16] YAZDINA S, KASAJIMA A, ONODERA Y, et al. Progesterone
arrested cell cycle progression through progesterone receptor iso-
form A in pancreatic neuroendocrine neoplasm[J]. J Steroid Bio-
chem Mol Biol,2018,178:243-253.

[17] DING Y, YU S, BAO Z, et al. CDC20 with malignant progres-
sion and poor prognosis of astrocytoma revealed by analysis on
gene expression[ ] |. ] Neurooncol , 2017,133(1) :87-95.

[18] LIJ, GAO JZ, DU JL, et al. Increased CDC20 expression is asso-
ciated with development and progression of hepatocellular carcino-
malJ]. Int J Oncol ,2014,45(4) : 1547-1555

[19] MAES A, MAES K, DE RAEVE H, et al. The anaphase-promot-
ing complex/cyclosome: a new promising target in diffuse large B-
cell lymphoma and mantle cell lymphomal[J]. Br J Cancer, 2019,
120(12) : 1137-1146.

[20] JIANG J, THYAGARAJAN-SAHU A, KRCHNAK V, et al.
NAHA, a novel hydroxamic acid-derivative, inhibits growth and
angiogenesis of breast cancer in vitro and in vivo [ JJOL]. PLoS
One, 2012,7:e34283. DOI: 10.1371/journal.pone.0034283.

(e H 39 2021-03-14, & 171 H 4§ : 2021-04-25)

OHRIEEFRO

(LB 25) 2 A RSO ik s THE BN A 55 2R

ESIET LIS £ ScE Y

BAE AR N19 F PR EFLHERRIFBHEACELIT T ELAEES
PR ERAY—H, EERLLHREESHFT RITRAER, 42 ng- kg

R R A ng-kg-d A

AT T PR TR S T, 2 RA AHFRG T X KT, 4 ng/kg/min & K A ng-kg -
min™ 89T X 48 An P A & A T R TR AR T A, ke w4 R 7R A ng/kg-minf1 8 7% X..



