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Abstract

BACKGROUND

Hepatocellular carcinoma (HCC) is one of the most
diagnosed malignant carcinomas of the digestive system
with a poor prognosis. In this study, the expression of
CCNA2 gene expression in HCC was investigated by
bioinformatics analysis and the feasibility of CCNA2
gene as a molecular marker for prognosis in HCC was
assessed. The results of bioinformatics analysis were
verified by immunohistochemistry assay.

AlM
To investigate the expression of CCNA2 in HCC, related
signal pathways, and its relationship with prognosis.

METHODS

The expression levels of CCNA2 mRNA in HCC and
paracancerous tissues were compared based on the
TCCA database. CCNA2 protein interaction network
was constructed based on the String database, and the
related protein function and KEGG signal pathways were
enriched. According to the expression level of CCNA2,
the patients were divided into high and low expression
groups, and the difference in overall survival (OS) and
disease free survival (DFS) was compared between the
two groups. The relationship between the expression of
CCNA2 protein analyzed by immunohistochemistry and
the clinicopathological features of 72 patients with HCC
who underwent surgical treatment was analyzed.

RESULTS
The expression level of CCNA2 mRNA was significantly

2019-12-28 | Volume 27 | Issue 24 |
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higher in HCC than in normal liver tissues. There are
ten proteins that have a close interaction with CCNA2
protein, with edge = 50, and the regional clustering index
is 0.931. The interaction network of the ten proteins
that have a close interaction with CCNA2 protein was
significantly enriched (P < 0.05). The expression of
TOP2 mRNA was positively correlated with CCNA2
expression (r = 0.85, P < 0.05), while CCL14 expression
was negatively correlated with CCNA2 expression (r =
-0.54, P < 0.05). CCNA2 gene related signaling pathways
are mainly enriched in cell cycle, viral carcinogenesis,
hepatitis B, p53 signaling pathway, and PI3K-Akt
signaling pathway. The prognosis analysis indicated
that the OS (HR = 1.7, P = 0.0037) and DFS rates were
significantly lower in the high expression group than
in the low expression group (HR = 1.6, P = 0.0037).
Immunohistochemistry showed that the high expression
rate of CCNA2 in HCC was 34.7% (25/72). High
expression of CCNA2 protein was significantly associated
with tumor diameter (P < 0.05), DC infiltration (P < 0.05),
and recurrence/ metastasis 2 years after operation (P < 0.05).

CONCLUSION
CCNA2 gene is up-regulated in HCC, which can be used
as a molecular marker for poor prognosis in HCC.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Hepatocellular carcinoma; TCGA database;
CCNVAZ gene; Signal pathway; Prognosis
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B=

T 4m it %% (hepatocellular carcinoma, HCC)Z iK1k £ 45
TILEBM G, UG £, AR A AMZ 657
HEIRITCONA2 AR R AHCC Y oy £ k0L, R EAEA
HCC & % FUs o T Ar &40 T4, R, KA 2%
LA LA F iR SFCONA2 & 42 BT 45 RBEATIAE.

=/:4
FITCCNA2EHCCY Wy ik, X5 BB AL &
F UG~ F.

FiE

R A A BT T BRI TCGASIE & P CCNA2
A AmMRNALZHCCLA S AodE £ 2P A KE; £
STRING# 3% &+ #ZCCNA2Z G- Ea A AN
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%, AR E G A AKEGGE T i@t 175 &,
ARFECCNA2F R KT A Ak A A 40, I CCNA2
248 B % ¥ & B (overall survival, OS)Fe & Jm it B
% #(disease free survival, DFS)Z & 7R B, B 457
2B F K& 7 HHCCE A, RN LB LBAF Rie
M EH AR T CONA2ER & AR KT 5 B 06 Rm
FEFAER) K F, 3T A WA B AT 4 RIFATIRIE.

#ZR

JZEHCCY, CCNA2FmRNA %A K-FAR S THF
EFATLR;, ECCNA2RGAREAE RN B E &
G104, &G A48 Z4F A % Zedge = 50, RIRR %X
Fe# 40931, 5CCNA2ZRGMAEREKR A K ED
10%& & 48 ZAF ] M 2 % 2.%(P<0.05); TOP2%k
mRNA L5 CCNA2.E G 48 % &34 (r = 0.85, P<0.05), 7
CCLI4A K 5CCNA2 fi A8 X &34 (r = -0.54, P<0.05).
CCNAZAWAAXfZ5BR 25 & T A,
FHE. TR L. p5S3ME @R API3K-AKHE 5
BIEF . UG TR TCCNA2EA B mRNA & & ik &
#OS(HR = 1.7, P = 0.0037)#=DF Sk T4k & iA ZL(HR
= 1.6, P = 0.0037). %% 284t 2 ~CCNA2%E & /£HCC
B g 2L 84 3 A R 4 34.7%(25/72). CCNA2
&8 &AL EHCCEH MG A2(P<0.05). DCiZiE
(P<0.05). RJG25 A/ #A5(P<0.05)% *%.

it
CCNA2L R EHCCE & a2 R X K- iR, 5F
TAEAHCCTUSE R K8 5T 47T,

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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ZOIRE: CCNA2 L B AT a5 (hepatocellular
carcinoma, HCC) & ZFEMU R P R A K-F B HF S T
FIEFHEL, CCNA2E G H 4 X 5HCCE MG Az
(P<0.05). DCiziE(P<0.05). KJE25 5 K /4:45(P<0.05)
Foffl)G 7 B A X. CCNA2& £ X T AHHCCTUE R B89
ST irED.
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IR, HERF W, LHRRERRRR D, BRE
BB 2 ) LE ARG R S 5 /R o] I, (HHCC 3 225200
50 DA 530, Tt IEE R FF P9 IR e ) 1) 2 35
A7, RSN I, 7 BT T R B 110%-20%. H
RTHCCHIfGR R KB AW, G5 R R
g, FHEEAL . B A R 2 2R B AT S R A A = Wlo-1
P (A Wl B = RE 250, HCCHY— N 3E R B4 S AT
LFYEA AN SORE MAFTE, IR IR R B B 2 1) 22 7
P, B4 5 IE AN LT3 AR 2 At

CVA I RCCNA2EERAE 22 P e vh S sk
B T CNNA2{EHCC IR TR WARIE. ASHT 90 8 Sk
FADE B2 HICNNAIEHCCH IR B ARSAS 5
K. [FIE, SR 5 H LA 72 HC C B
HLAHCNNA2MWFRIE S H5HCCHEE 15 o8 B0
YIME B Ml R AT RIE.

1 SRIRTSE

1.1 A

1.1.1 CCNA24& ik K-F 547 B RTCGARR E, XfEL
BT SRR R CONA2FE R R IE KT K
RO AN P, “HE”, “CCNA2”,
Yikh o N2, A L CONA2FE N AEHC CH L
HAMmF AN P REGEESR. FEEFREMN
M NCCNA2FE R mRN A i 8 R i #0812 6%
([ILog2FC[>1), HP<0.05".

1.1.2 CCNA2&Z G- & ara 24 A M % : NASTRING
HOH P A CCN A2 ER A HAE F 2 (-2 1 4%,
CCNA2EE - AN EAE M B A N BB R T
0.7, B AEFRIE LRI FERThRE AR R
1.1.3 CONA2 K B 3 & 38 Bk B 507 FETCGABUR 2
i, KA HCONAZBE R IERIL R, M E5CCNAZFE K fE
AR 1 B 35 DR R AT SR 2. [ e 34 B L K S A 47 AH 2
TR BN B2 EE R AT 7007, T Fspearmant ¢
0 MRIECCNA2IEFMRNAEHCC A F %
KRR ALE, N ERRIRL, SRR TR,
BEATLog-rankAa %o LL AL AR IA 4 38 S B A (overall
survival, OS)FI IG5 i3t Jig A= {7 (disease free survival, DFS)
1.2 7 % S A RICCN A2ER A RIEIAE A S B
S5 AL [RII RBP4 T R B AR 2 RITHCC #3572
1], SR FH S AL 4k 2 iR A 2 CCN AR
FILKF, M ELEICCN A2 A ik K F 5 B IR
TRERFER G R, A HLIUL RN CCNA2E ARIA
FOAF R BT, CONAZE AR IA Bk E ik bR
T TE R N BEHLERGA B AELET (SP X 400) N HEAT
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WMEL. JeESREEVE I AEEO057). HE1) A7
o0 KM L34y, BHMEGHMILLAIE 3 FHE<10%(09));
BEE103025%(153); FI26-50%(253); FI1:S51-75%(357)
S BAME>T5%(453). SRR (E=H 40 A P 53 X G
BRIy VTR <60 WIKRIE, =64) NIk

St F AL Stata 12,08 4FHAT 04T, HEEER
. FMean+ SD&RIR, (5 THEFERER FHn &R, i
5%, CCNA2FE R mA R IE H A A7 BAK FH Log-rank k& 46,
P<0.05SHFTEGL T4 2 5.

2 BR

2.1 CCNA2A W £k TEIEH A HCCNA2HmRNATE
TEHL S NHLUR AT R R IA s, TrEfFE. g
JRAE B RIA AR (B TA). FER 2, 22 40
HCCRIE S IR /K ARNT e 10 ORI AT 41
Jiee A B e R I K BHIR(E 1B). FEHCCHY, CCNA2H
mRNAKIE 7K B 2 15 T8 55 15 2R (B 10).

2.2 CCNA2E & -% & 48 ZAE A M % it STRINGE
JE, #H#CCNA24E -8 AAH EAEM, 5CCNA2EE FAH
HAEHBONEE M E A0, EE B EAEH X Redge
=50, XIS AKIEHN0.931, H5CONA2E (M AR
REER102 FAAH BAE X 2% & 42 2 3% (P<0.05)(K12).
2.3 COCNA2H W 35 57 X 5CCNA2FE R IE Sk
KIS PIFEFHAT 7 RE AW (EI3), TOP2EEFImRNAL
CCNA2IE [a] MR IE (1 = 0.85, P<0.05)(€4A). MiCCL14
F P 5CONA2 U KR (1 = -0.54, P<0.05) 8% Jy 2 &
(K14B).

2.4 Fak'E £ CONA2AEY)FII X B EE T,
YLt R B . A 22 o 2 R I FE A (DS, Ak
NEBEEETRRROMA, Jetfh, F2R XA
SHR 455 (B6). 17T UIRe i R 2 E T APTHG S
PE. DNAF RIS 11 (DN AZK @B EFIDN AR
I R 1 S (1 7).

2.5 KEGGHE 5 i3 CONA2EIRMFAS 5B B E
LT, RES0E. CRBTR. pS3fE S imE Al
PI3K-Akt(5 5l B (&S, & 1).

2.6 B RIBCCNA2IEFMRNAEHCC B
L RIR N TR AL B N R KRR A, TS 7 B iR
CCNA2FERImRNA R K B #FHOSHR = 1.7, P = 0.0037)(K
9A)FIDFSIK TR FIAZL(HR = 1.6, 2 = 0.0037)(KI9B).
2.7 %9E 4AALCCNA2%R & F A B L 5HCC & 15 Kk
P IE £ R AL B RCONA2ER A 1 ERIA THCC
YRR, PR BRI 10). COCNA2EE FIfEHCCH
e A2 TP I i Rk % N34.7%(25/72). CCNA2GR & %
ik SHCCHEE MR HA2(P<0.05). DCIEIEEP<0.05)F1A
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& 1 CCNA2RAB<EAKEGGIESES

(Sepiit=y HREH PE EEHI
MIREH 11 4.98E-23 0.089431
REWE 8 2.79E-13 0.043716
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3 CONAZERFLREDI. A: IFAHSCIRILRATIAAE; B: CONA2ILRIR AHSE I RAA.

A Pearson-correlation: 0.8509 B Pearson-correlation: -0.541
P value: 3.191e-105 P value: 1.364e-29
Sample size: (7 = 371) Sample size: (7 = 371)
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4 CONAHEFRIAFAMEXEERBEE. A: TOP2ARN SCCNA2IEALY; B: CCL145CCONA2ER G-,

S22 E KRR (P<0.05)6 (32). 3%. HCCHITIE 22, FHOCTIUE DA 3= A dm g R/ 2
BALAERE RS, SR o T A AR DS
3 i BEER R, Bk IER SR, HCCIIR &R BR
HCCEZ AP EFIINS moZif, MSHAELARN —ANLRENZ LR, hATF A48 & @ N g
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ek & ONHCC. R A B 70 R R, T £F4ELk
FIHCCHALFRL R, HFALZ A () JE R 2R IA 1 S LA
(B, G DX e PR ik 38 1) 5028, A B T HITHC C
(97 B AR, [RII tHXTHCC RIS Wi A i fg BT — e 7
bEARIER

EG W 7 R ICONA2 R IR A 2 Fh R i 235
Fik, MCNNA2TEHCC IR 7 A AR IE. CCNA2E AL T
N4 YaNE, q27IX, BRI 42K 7489 bp, %5 K 4nid &
F1 @ T B R ST A B R B R L RO, (E N LT
LA A A, EAEG/SHIAIG2/MIY ) 40 i JE 3
Pl L AE S E AL RN S i RkiE, miR-2274EHCC
ot FL B AR AR YL Sk B3NSR A5 RS B
R CONA2TE N PR Z PGP R b 2L FE R,
B AT SR 5% A A e R (B TEAE . A HRIE AR,
CCNA2W[ 25 b - A5 AL RS R (R A2, SR,
CCNA2TEHCCH By 7t R WAkiE, HAEHCCAH LI
FIEE AL R RIEKT EYERe A S B E TG
IR R IFAIGE . TEAR T, B 0RAEME B0
HTCNNA2TEHCCH I FRIA JAR AT il k. FRA1R I
TEHCCH, CCNA2HmRNA 1A /K- B i i 18 55 1E 5
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Wi, WEEUE. ORATR . pS3fE T MPI3K-AktS
S, FIAME S IERAFAHCCEATEHCCH IR
B, FFZIE T BoR, TOP2H:EImRNA 5 CCNA21E[A]
FHIRFTIE (@ = 0.85, P<0.05), MCCL 143K 5 CCNA2 Fi A
KR = -0.54, P<0.05)F A3 . HRTOP2E:F vl R
EAEYEThRE T TH 5 CCONA2 A B RN, CCL14
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FHOGSLIGTE— D IE SE.
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= 1.7, P = 0.0037); MIDFSILFILKIAHHR = 1.6, P =
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) R IA R N34.7%. CCNA2EE i Ria & R EZ
B DCRIEBA™E R JGE KRB . FIREER
YEIE T CONA2 B £ IA R HCCHEH TG A RN fER R .

CCNA2FEHFEHCC B F w2 Z h R IE K 1,
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