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Expression and Significance of CyclinE and Related

Genes in Hepatocellular Carcinoma

KUANG Shao-song,ZHENG Jia-lin, YANG Lin,et al.
(Guangdong Medical Laboratory Animal Center, Foshan 528248, China)

Abstract: [ Purpose ] To investigate the expression and medical significance of CyclinE, CDK4,
VEGF, c-myc and p53 gene in hepatocellular carcinoma (HCC). [Methods ] Genetic levels of these
genes in HCC and adjacent tissues were detected by quantitative real-time PCR (Q-PCR),and the
protein expression levels were detected by Western Blot and immunohistochemistry. [Results ]
Each of those genes expression in HCC tissues was significantly higher than that in adjacent tis-
sues (P<0.05). The positive expression rates of Cyclink,CDK4,VEGF,c-myc and p53 were 59.52%,
40.48% ,35.71%,7.62% and 52.3% ,respectively. The positive expression rate of each gene in poorly
differentiated hepatocellular carcinoma was significantly higher than that in moderately and well-
differentiated carcinoma(Cyclink:94.74% vs 30.43% ;CDK4:47.37% vs 34.78% ; VEGF:42.11% vs
30.43% ;c-myc:57.89% vs 39.13% ;p53:63.16% vs 43.48% ,P<0.05). And the positive expression
of each gene was also significantly higher in the tissues of hepatocellular carcinoma metastasis
than that in tissues without metastasis ( CyclinE:81.25% vs 46.15% ; CDK4:68.75% vs 23.08% ;
VEGF:43.75% vs 30.77% ;c-myc :62.50% vs 38.46% ;p53:62.50% vs 46.15% ,P<0.05). [ Conclu-
sion ] CyclinE,CDK4,VEGF, c-myc and p53 genes are highly expressed in tissues of HCC both in
genetic and protein level and correlated with tumor differentiation and metastasis.
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GAPDH [ copy HOR 47 H5 HEAL (Table 1),

Table 1 The primer sequences and the fragment size of genes

Gene Primer sequence Fragment
size

CDK4-FI ~ 5'-ATTGCCTGCCCCTTATACAT-3' 190bp
CDK4-R1  5'- ATATGCTGCTGTGGGAAAAG-3'
CyclinE-F1  5'- CCTGGATGTTGACTGCCTTGA-3’ 110bp
CyclinE-R1 5'- CGCACCACTGATACCCTGAA-3’
VEGF-FI ~ 5'- AGACAGATCACAGGTACAGG-3’ 175hp
VEGF-R1  5'- AGCAGGTGAGAGTAAGCGA-3’
c-myc-F1 5'- ACACATCAGCACAACTACGC-3’ 159hp
c-myc-R1 ~ 5'- CCTCTTGACATTCTCCTCGGT-3'
p53-F1 5'- TTCTACAGTTGGGCAGCT -3’ 295hp
p53-R1 5'- GCAGTAAGCCAAGATCAC-3’
GAPDH-F  5'- GGGAAACTGTGGCGTGAT-3’

299bp

GAPDH-R  5'- GAGTGGGTGTCGCTGTTGA-3'
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ZHZ CDK4 1 # kN 4.93+£0.98
(FE e 4 3.23+0.68, P<0.05) J&

Table 2 CyclinE,CDK4, VEGF,c-myc and p53 mRNA expression
in HCC tissues and adjacent tissues

G N
AU VEGF i35 H3.132035 —b

CyclinE

CDK4 VEGF c—myc p53

Adjacent tissue 42 2.51+0.71
42 22.07+£2.98" 4.93+0.98" 3.13+0.35" 236.02+9.75" 24.91+4.43"

(i 957 2120 1.1720.07,P<0.05) . [ec riesue

3.23+0.68 1.17+0.07 21.71£2.02  4.83+0.25

Joi H 4 cmye W R B E R
236.02+£9.75 (JEsmdl 4l 21.71+

Note : *Compared with adjacent tissues, P<0.05 ; **Compared with adjacent tissues, P<0.001.

2.02,P<0.001) FimL2 p53 [ Al

Kkl 24.91+4.43 (B HB

4.83+0.25,P<0.001) (Table 2), Cyclin®
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Figure 1 CyclinE,CDK4,VEGF,c-myc and p53 protein expression
by Western Blot in HCC tissues and adjacent tissues
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R FRIA . VEGF & [ BHE 23k 32 2 7 T4l
JILJS , 78 i 9 4 2 rp 5L PR SRk i SR 1S ), PR
FikHN 35.71%, TE 55 AL FRIR T2 5 %
ik, c-myc B [ BAPE R 5 O F 40 0 R 40 A% 7E
JHF g 2 20 5 PR Rk 3L 20 B, BHE Rk R A
47.62% , e HAANF IR R 55 F ik p53 H
BRI Rk 2w O FANMA% , FE IR 41 8Uh S PR T
kA 22 B, BHTE R IR 52.38% , 769 55 241
LNRIBHRMIIRIL,
2.4 CyclinE,CDK4,VEGF .c-myc & p53 EH KX
5ESUEERKBERFNEBNXER

CiERE A R N = A0 B (1 AR A s el
CyclinE .CDK4 VEGF .c-myc %z p53 & 111 BH 7% 3
KRB EMTE (CyclinE:94.74% vs 30.43% ;
CDK4:47.37% vs 34.718% ;VEGF:42.11% vs 30.43%;
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c-myc:57.89% vs 39.13% ;p53:63.16% vs 43.48% ),
H 2R G4 (P #<0.05) , ML TF&A kE
JF LRSI e 8 I N RS U 1Y CyclinE
CDK4 \VEGF .c-myc M p53 25 Y FHPE 26 ik 1 i
TR (CyclinE :81.25% vs 4615%;CDK4:68.75% vs
23.08% ; VEGF:43.75% vs 30.77% ;c-myc:62.50% vs
38.46% ;p53:62.50% vs 46.15%), H2:5%¥4A 51t
225 L (P ¥<0.05) (Table 3),
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lar carcinoma, HCC) J& 4t 30 Bl N A9 — 5 K
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YL, 5T 2 M KUK R 3R Mgt i R 2% V1A
X, AR AN AN {5 S 8 5, U0 Wnt/B-catenin |
hedgehog MAPK AKT HI ERK &5 /) 5% Wi fk, DL &
Jir 57 e R R 41 g 5 AL [R] 3% 3K 1) 1 A8 55 PR I R AR
DI R PE IRE 0 A A RE h OGRS A AL B A
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Figure 2 CyclinE,CDK4,VEGF,c-myc and p53 protein expression
by immunohistochemistry in HCC tissues and adjacent tissues
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Table 3 Relationship between CyclinE,CDK4,VEGF,c-myc and p53 protein expression
by immunohistochemistry and the clinicopathologic features of liver cancer

Clinicopathologic features N - Positive(%) ‘
CyclinE CDK4 VEGF c—myc p53
Histological grade
Low 19 18(94.74%)" 9(42.37%)" 8(42.11%)" 11(57.89%)" 12(63.16%)"
Middle-high 23 7(30.43%) 8(34.78%) 7(30.43%) 9(39.13%) 10(43.48%)
Metastasis out of liver
Yes 16 13(81.25%)"* 11(43.75%)" 7(43.75%)" 10(62.5%)"* 10(62.5%)*
No 26 12(46.15%) 6(30.77) 8(30.77%) 10(38.46%) 12(46.15%)

Note : *Compared with Middle-high group, P<0.05;“Compared with Middle-high group, P<0.01;

“Compared with no metastasis out of liver group, P<0.05;%* Compared with no metastasis out of liver group, P<0.01.

ZH 20 () BH A K ROl 59.52% ; CDK4 5 11 76 T 98
HA PR BHTE R IE RN 40.48%, HILLT b &k
i B ARk 2 Y CyelinE ,CDK4 & H
(4 BH M 2% 58 22 34 I 25 M T = (P<0.05) 5 4 L T f
RAENFONER I RS, A AN R (e 4 21
[ CyclinE ,CDK4 25 {1 1) A 1 2235 32 35 1 5 4T
(P<0.05) .,

c-myc B K& mye FENRHEM R Z —, B
b v — o i Y D TR, L S 1 B T A
ST A A N AR A i e T TR A R
HaGE SR TS ISR TR e L Sk Yt
X R T F R R 40, DA BOE B AP ST ) c-mye
I 2 TR AKOF- HEA RGN, 22 BRI 12 c-mye ik 1Y)
PR 2R B 5 F OE R AP0 B e R a1k
FREE VGRS DR R I A5 I R SR AIE 2 DA DG
pS3 SR MR L R LR AT ) S = R IR Z
Tl g 1) K A R e rh i IR F B AR Y, E
BB Z T ORIG YT 1 28 R R R
PCR 9744 p53 L K IR P, Kk BT i 41 41
pS3 RAERIKEN T 28.6%, 124 p53 AL K 4>
T2 2 DA AR Shy 00 98 35 DR A% ot 390 ) 35 L R B A
TR A88 1) & e bR AE AR 9 b FRATT e R e 40
AU c-mye M p53 mRNA R EAKF&E T H B
57 (P<0.05) o c-myc 4 HTEJFREH A b iy BHPE R
iR FEN 7.62% ;p53 B AE M A 2 (9 PR M % GA
R 52.38% ;1M FE S 55 AU ik sl L 1 55 ik
FHEE T A 0 e R IR e i A 4 b 1 4%
EEMAMERERYE ET S (c-myc:57.89% vs
39.13% ;p53:63.16% vs 43.48%) . A T &A k4
JHF AN RS 0 I BB, AN RS e 41 8L 1 45 2R
FII B P Rk R 1 W S (c-myce:62.50% vs
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38.46% ;p53:62.50% vs 46.15%) , H. 7% F 4 G 112475
(P ¥1<0.05) , FATHIWEE 5 X000 4 2 B 58 435 2R
B, XTI A R R 5 S A
i TR 1 R 2 R O 1Y

I8 N E2 A= 4K K F- (vascular endothelial growth,
VEGF) SUFR 1 4738 37 PR 7, DR A i 1 38 T
SO R T S N e AW O ER 2 - e - I e
o T AR R IR IR X bR AR R e R e AL ok
FEAR A B EAE Y, AW kB2, IR T R R
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JH g B, AL RS B AL 20 (1) VEGE 2 (A Y B
Pk 3k R 35 g 3 E T (43.75% vs 30.77% ), H 2%
A G E L (P<0.05),

i LTk, AR5 &I CyclinE ,CDK4, VEGF,
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PERINFE 5 MR o AR B A TR N A G . 3R
T 5 AN LB v] e U W) = 5 P9 1 R A kR,
{H 3K JUA PR =2 (] 9 OC 3R SR SE ML ik A 1 ik — 25
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