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Abstract

AIM: To investigate the abnormal expression
of cyclin-dependent kinase 5 (CDK5) in
hepatocellular carcinoma (HCC).

METHODS: The expression of CDK5 mRNA
and protein in normal liver tissue, liver cirrhosis
and HCC was measured by reverse transcrip-
tion-polymerase chain reaction (RT-PCR) and
immunohistochemistry, respectively. The re-
lationship between CDKS5 expression and the
clinicopathological characteristics of HCC was
then analyzed.

RESULTS: The expression of CDK5 mRNA

was up-regulated in HCC when compared with
noncancerous liver tissue. The positive rates of
CDK5 mRNA expression were 29.4%, 64.3% and
89.7% in normal liver tissue, liver cirrhosis and
HCC, respectively. Significant differences were
noted in the positive rates of CDK5 mRNA ex-
pression between normal liver tissue and HCC
(P < 0.05) and between liver cirrhosis and HCC
(P < 0.01). Immunohistochemistry analysis also
revealed up-regulated expression of CDK5 in
HCC compared with noncancerous liver tissue.
The positive rates of CDK5 protein were 29.4%,
64.3% and 89.7% in normal liver tissue, liver cir-
rhosis and HCC, respectively. Significant differ-
ences were noted in the positive rates of CDK5
protein expression among the three groups (y° =
58.095, all P < 0.01). The overexpression of CDK5
is significantly correlated with the pathological
grade of HCC (y* = 19.330, P < 0.01).

CONCLUSION: CDKS5 is up-regulated in HCC
compared with noncancerous liver tissue. CDK5
plays an important role in the carcinogenesis of
HCC. CDKS5 overexpression may be related to
tumor differentiation in HCC.

Key Words: Reverse transcription-polymerase chain
reaction; Immunohistochemistry; Hepatocellular
carcinoma; Cyclin-dependent kinase 5; Up-regulat-
ed expression
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£Z£8: CDKS mRNAZHCCY 2 L&A, A
PG B BRI, AL ARHCCLL L
b3 A35.3%. 64.3%. 89.7%; EFHFLLLE
LHCCLRH B F £ 7(P<0.05), FFARALLLLR
5HCCALRALA BF £ 7(P<0.01). CDK5%
B EHCCY & &k, MM £k & EA LT
AL, FFAR AL ARHCCLA L Z 8] 5 %) 429.4%,
64.3%, 89.7%, = Z W £ FH %it 3 &L
(x> = 58.095, P<0.01). HCCZL£2 ¥ CDK5% &
KRB MG IRE SRR EME(Q =
19.330, P<0.01).
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AT 41 Jfud& (hepatocellular carcinoma, HCC) 2 IIfi PR
b LA R 2 —, U T R
DL —RhH 212280 FE R, P ZET 3 0
A R R B2y, 7 B NI AR A RR.
I R AN ERNZ W, 2B, £
P2 2 55 0 i, HG v s G DR ) S AR e 2
R PN Er R RS VNN - SN | 2 W E A
S e S AR R AL s, e LT
)i % (hepatitis B virus, HBV)EYLSE S EUTHLL
FTFE R AR 2 B RN, Xl R k£
BRI S k. AT 5719 3784 24N
BEDAT () BEAZ A IR 0 v i a2k Hh Rk S HC C 22
FEIRFRIETED R IR I 22 MR M S S (cy elin-
dependent kinase 5, CDK5)/EHCCH1ZR & —A>
W) i = #A (L X, CDKS A2 CDK SR H 1) — 14,
LARTCDKS IR ST 3 2R e ph e R Gy,
P AR P35 AT i 41 2304, P35/CDKSTERT
JRICIEEER I (alzheimer's disease, AD)FH I H E4
A AR Y. B AT O 4 R ICDKSTERTA
Pigs . HORBRBEAE . LIRSS 2 PR 4l
o R R RIS, I R g . T
IR R R A R g AR & CDKSYEHCCHI K A K
JE I FE A AN T AN R sk B
A S Y (RT-PCR) X e i 4l UL 2R,
MCDKSTENIE T A2 AL FITHCCA 2
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FIFEREANE A PRI, HITCDKSAEHCCI# i
FE P A B A5 1 A B AIE 2 1) () 56 AR

1 RS

1.1 ## 2009-01/2009-06 W B IFE % AT 202817
1, RFafifb 4128 1445), HCCZHZA394%1. b i hifi
EFTHCCH LR AHBs A gt BT, TF 5 4140
HBsA gt W11, BOmis Witk £ FEIESZ. FrACE
HE PO B TR AR, 55 2 -80 "CUKA
AEAF . AR A BE LI ] B 44 N\ B B JH i T
ARUIBRAER, Forb E 5 2 A T 198 T
AR A 5B 1 FE R 20 28, TR ZH 2R A
I M e AT B 10 D o 5 D AR SR A 7 B
K2 T IEH 2, HCCAHZUR HHCCT- R )k
Y128, BT OBt 2k B A A 7. TRIzol
Total RNA Reagently 13 [HInvitrogen’A 7,
RT-PCRRF &M H & EPromegat &, T A
CDKSZ ek 5% [ESanta Cruz/A A, £t
F(sc-173).

12 F ik

1.2.1 B4 FPCR: ()& ERNA: HITRIzolik
F e IEH AL, AL RTHC CA 2
RNA. (2)N S 3 [KB-actin Eii75[4): 5~ACCAAC
TGGGACGACATGGAGAAAATC-3', Fili514:
5-GTAGCCGCGCTCGGTGAGGATCTTCAT-3',
P1E R B R 409 bp; HIMZEFICDKS EiE 5|
Y): 5-GGATTCCCGTCCGCTGTT-3', 5 |4:
5'-CCTGTGGCATTGAGTTTGG-3', § #4 Bt K
JE: 322 bp. (3)RT-PCRXV: 4 Promega/A #]
FEAEMRT-PCRI G 1K D PRIEAT [ e s 2R
A EEHE RN, 5 FH 2% P B T b vt e v
VKEE. ()Y 8 PG o e i 6 CDKSY™
W=t AT PR B AT, 45 R H Syngene
Gene Genius? [ 3I#EEIR 15 R 48 (35 [H Syngene
23 ) YRS I AR RK EE AR

1.2.2 Sz th 403 (1)HCCYL LU0 HE 24 7 2%
ARG T HES A 2 W7, I HdEA7 9 B 2% 4y
2. HCCHi B2 53 2 2 i Edmondson 7y 4. 1 44:
IERHEN I N N O 7 4= Y PR o e O
a0 ARS8 3R T K,
Jed A SR 2R IR IR A1 T %3 LL ]
BRI, ZIEPEW] S, 2ARHESI AL, o
VS S S A=A N PN
INA—. H TR, 2 BSEEDIR, ROREE A B
. R A T -TI R ITT-1V 2 1) 3%, 4y
SANITECIVZL. fE39%IHCCH, T 4749, 1144

WA B A %
GCDKS5/P35+
AL 3 HEG
K AEMBMER,
4e2B-catenin, .
CDKS5 4 4 B
F . GFAP.
dbpa DNA%Z &
% 8. Pctairel.
a-actinin#=Ca”'-
4598 & G R 6
R ASEE, Wik
FAF R E 2R
L THERR
P CDK5Z & &
5 VAi8 i3 PIKE-A-
Aktig 12 E LAk,
HAEme AT %
M, FF G, §
BT S5 69 T ..
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1 CDK5 RT-PCRFEMIERIXE. A: IEH TR, B: FHELZELE; C: HCCEHE: D: NZJEA B—actin.

84, TIZL10M1, VL1451, (2) G e L2
CDKS: P EH AR, 100 g/LI) 2 5 g
], AL 4 pm B R, HEY
o, HEUEMEE. PR ZmERE SR, RN 5k
HPUEAPVIE, DABRM, ARFEE G, R
WAk, TooK SREWLK, TR e . £L0.01
mol/LIFPBS(pH7. ) —Hi/E I B HE, LA
223 rp W ORBE T (A R o CDKSRIEBHME. (3)
G LU 2 45 P AR v DABH 1k 41 % =
10%E Ay B S B b vt AR BH 14 40 M 7 23 2643
B C-): BH A 0 R AN T DL B 2 At A A 5%
S5 BHPEH): BH 40 B HCLE Bk 412 4n a ¥ 1/3 B
5 A (): B4 A 5 Rkl A A, oAl
YA 1/3-2/3; SRIHPE(+++): BHPESH i 52 k08 4
A, A4 f2/30A F

it #AH MHISPSS10.012E47Shapiro-
Wilkr 86 . AL BT R A B o A5
Fisher's i ifi 16 36 1K ruskal-WallisJE 0k 56 11
Gt FE, Plow = 0.05 4 K K .

2 BR

2.1 RT-PCR [EF T4, ALl 4l. HCC
HEZLBRNAFRIE R R, SRNARROGE
A oo/ A oI 1 1.8-2.0, HLVK4E RAFSLRNA R
FEf#. CDKS RT-PCRY 38 =4 vk 1% Wl s 7
241322 bpib A DNA K BIX AF, WS ILR Y
=) W R 7E409 bpAb FIDNA K B IX 7 (K 1).
1740 15 % B4 2L CDKS mRNABH 1 2 ik 6451
(35.3%), 1441 fL 2121 CDKS mRNARH %
159151(64.3%), 39BIHCCA 2L CDKS mRNARH
PERIL3541(89.7%). iz HFisher'sk i fd Hi: 1

CDK5 mRNA/B—actin mRNA

paxiz| BRI L

ERFER 6 0.820 + 0.105°
FHBALR 9 0.966 + 0.036"
HCCHZR 35 1.037 +0.072

°P = 0.002<0.01, t = -3.887 vs FFBILARLR; °P = 0.007<0.01,
t =-2.852 vs HCCARR; 'P<0.01, ¢t = -6.390 vs IEEATAL.

WAL S AL 41 20 CDKS mRNARIA %
LG 2B L (P>0.05), 1EH I 205
HZU(P<0.01) LA S AEAL 4125 I 41 2P =
0.044)CDK5 mRNARIA Z 6 il 24w X
DA H B RICDKSFI A 2 BE K B-actinff) K FE LG
AR G 2R R ATmRN A E B, =4
ffJShapiro-Wilki 5P{E 531k : 0.761. 0.732.
0.332, $/n S A FEARTT & IR0, 18 F il
THIORAT I P LA e AT A e IERH A S
JFREAL 28, 15 412U S HC CAL 2 LA R i
A S HCCUL S ¥ el 24 X (R D).
2.2 B IR LR ST

2.2.1 CDK5% % ik: CDKS5PHPELIAY) Sk d{h
WORL, BREL AT T 1R H 40 . JH- 61 40 i i
J5, YEHCCHYH i 40 i o R 40 Ji A% 2 R 8 43 AT,
0 i J R LA €. AN ()99 481 D BH P A 0 B0RL 1Y
KNS o3 A3 B A ORI AR (E12). 1
WL WAL S HC CAICDKS & A FH % 43
5°429.4%, 64.3%, 89.7%. N Fisher'sk 753
e IEH A S LA 2 CDKS SR A R IA
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A » o P g v i “ L, 2R E A
e A @ - ﬁ MR, ARG
‘ - " &= . _m:-._ ‘ 2%, HCC &R P
& Rl e < . -,J S CDK5#47 7 4 &
'.f‘ L A of !'t - e - o e .’ E . '.-. R G HAT, IR
i |75 W > B B coxsanaw
Lo, B 0 Ey ; S e e X7 paaver
of 3 ) RNy s ™ COME g o BABAR, 5
4 ' - o ¥ - l_g' 5 a" 9 | HCCW LAz g
¥ S 12 [ 8 e s o e ¢ L0 s t ft Fhtak.

B 2 FFALFCDKSSREALAS

5‘%%‘%%# B X (P>0.05), 1% 41205
1 41 (P<0. 01)u&ﬂﬂﬁﬂcéﬂ4\ S mdalie =
0.044)CDK5§E%J&Eﬁi’aﬁéﬁﬁr?%x. X
= MFR A CDKS R IR A, N AEZS e 5
Kruskal-Wallisgevh27 77 5 7 s 15t =Fb
L CDKSFRIAHEEAT W B 2 5 (y* = 58.095,
P<0.01, £2).
2.2.2 CDKS &A% E 5HCCIS Kk FL A AR 6 X
%: CDKSTEH . %43 A0 4L 11 BH 1 2 04 26 1
BT edl, s maotdl = 514
GEil R S R 2E 0 R IHC CAL R
IL# 5, EdmondsonlIV 4% (1) BH MR IA S B W 5
FEdmondson I 2%, A E#. i&HKruskal-
WallisZt vl 7 A0 56 W on AN [R] 73 AR DL S A
A3 BE 4> 2 IFTHC CA ZACD KSR 1A 5 5 22 )
WV, HCCHLZICDKS KA s, /b Rt
(" = 13.938, P = 0.001<0.01), J5 P> R F 15
Wil (o = 19.330, P<0.01, 33).

3 111e
AR SR, AR EIE AZCN62.6 )1
N, IR BE T4 18 59.8 7 NP, i i & T
191 71 50% & A T [, JRFE (0 AT 296 T A1
Sy PR . BUAR H R IR RO PRI A T
—E R, AR R T ) 2 AR L
(1 2 FEvE g T AR T H BT 70 s A
(5, S5 36 T B0 90 1 2R 24 LA 473 7 g —
AT, UAERE R 12 Wi RNG 7 St 0 1 AR
WAl

C DK 4 fi i i 47 W 2 i iz il 1, 3L
B dA B GRS AE EININE R EHOR S 5B
Yo AR, SHUAEG M AR, o
. 128, TR R R R Rk
Z%Y)7. CDKSZECDKE R — . W5tk
1], CDK54 60%[11 /741 FICDK2[R]J4, [F]#f CDKS
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Z55R(x 400). A: IEFIFAHLL B: FFE(L414; C: HCCAHSL

4548 P el

- + ++ +++
ESHELR 17 5 12 3 1 1
AHBELR 14 2 4 3
HCCHZR 39 35 5 10 20

WAL T AR DR ST 10 2 O ) s, I HL
1 CDKF MK 72 ST (P STAIREZS #3!"”, (H
by G T 440 e 0 2% A0, AR AN T Y 4 e 40, At
I 5 P35EP3OAH HAE I FE A 42/ s W4 ot
BT . S Ml i RN 2 40 R AE T 25 % 3h
EEEAEHY, ELUEWCDKS/P35SH LI %
PR AR AEAHTAER, Wip-catenin, CDKSHIIH
[AF. GFAP. dbpa DNAZ &8 . Pctairel .
a-actininFCa® =55 I 5 1 MK 25 A I i
2RI, CDKsﬁrélﬂN?mw—:%vL
o ERT A A T R s R, B S
THT A R A BRI R AR A1 IR AT 6. 341 i
A, WYL CDKSI R LRN AR DL S 41
8 40 P PR B RN R U R e L s 4
fUMDA-MB231#CDKS5. P35HIP25¥yK %k, H
WFHHCDKS & A v LL#EMD A-MB23 141 i %
4. Sharma 28 I W LA A= e 400 R R LA
W e PEHIC DR S RIS I S 4l a1
Goodyear ¥ I 7L 40 faM D A-MB23 1 Y.
% CDKSHII5-roscovitine, Hu &5t 5
T AR M 2 5 F 25 )5 24 hal i R 4A BT Tk
A, 1T L0 T 2 2 1R AR BE A FH 24 B ) g 38
AR A n g 2, d gk, CDKSEEhm
15 | S 4 8 RO 1 S | e e ) R A R
(17, T AN 40 JE 3 0 o R AR

AT HRT-PCRAFCDKS5 mRNAZEAT &
PEFA 58 &4 B R L IE P2 S HC CA 21



1014 ISSN 1009-3079 CN 14-1260/R HRENHBIIYE 2010844388 %185 551087
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CDKS 2 AT & 69 &

K e A2 E 4

L EZER, T Fisher' t CDK5%R1.

WAE HHCCH par:l n PEMEA(%) IShers exac TERE

B b — Mg ik PE i S L S .

A B, BECDKS HCCAHL 39 35(89.7) 4 5 10 20

LiAREG ST SigE

B, A H A -

W Yot I T 38 5 = 9 6(66.7) 3 4 1 1

RS F A E = 14 13(92.9) 0.147 1 1 4 8

R, K 16 16(100.0) 0.037 0 0 5 11

Edmondson/)Z

[ 7 3(42.9) 4 2 1 0
[ 8 8(100.0) 0.077 0 2 3 3
1 10 10(100.0) 0.051 0 1 3 6
\Y% 14 14(100.0) 0.026 0 0 3 11

DL PR 2 2 S HC C AL 4 2 R AT S it 0
X, HCCHZUR IEH AL mRN AR IE W BT+ &
(P<0.01); N H #5240 22 A C DK S EAT H2 1
WM5E RIIE T AL 5 i A 2 CDK5 i
FIRIE T B 2 5, HCCALZUR IE# T4 4.
JHF A0 20 21 5 W 2 T (P<0.05), JF H ALK
SHCCH o FREE « 03 B 2% 73 90 B S8 AH 5%
PE@P<0.01), CDKSAEH A2 A0 20 it B
RIEFW W T o edl, BARedl s & oy
T2 22 50 2 3 I B oy A s IMTH C CL R IA
o, EdmondsonIV ¥ i BH P 3 0A8 R0 B &+
Edmondson [ Z¢. RT-PCRFI ) A 44k — 3%
FHECEIE, JF5 3605 45 R —3 W CDKS
(1 Rk SHCCI R 4B R E H VIR,
AT K ILCDKS 8 A A IE & A 2V
B Ak 4 2 3 A AT 1 40 M, 4 R AR /D
WL, TTHC CAL 23 o 4 i Jot A0 48 H A% 35 7k 1 43 A
CDKSHIHI5 Al LL#EC DK S/P3SFI R LS TAT3
7 FFLR I 858 988 40 A% v 23 A oD, AN T 4 2%
JiRE I e A e T, EgAIE S BIHC CHP-STAT3
(1 E 4 2 W S v 1o R F AL, I S TAT3 I
WO T RE R HC CRAE M A" Gong®%
BRI 5% K FMEF-2 /& CDKS I 4 i #% 4 . #%
#I 4, CDKS AT iR AL MEF-24% S 30s 45 F 4k 11
by S 22 IR, IWIIIHIMEF-2 (035 1. AT/
FFURE R o 2 ILC DK SER (1 /EH C CAN i Hh 1) 5
WA, PR H T CDKSHE R AERAES
HCDKSH 4k 5%, MImAECDKSH ™4
PEIZ B, 7040 H Az N HERL. CDKSHIHiH) & 15
W A] LLig /D HC C4ll i #% A CDKS/P35SFI R AL,
STAT3, ZELZHCCIH R LK i, BL K CDKS &S
A LAE R T-HCC AN i N 1) 4% 5% K- MEF-2, 8%

SKRASH, AR T R

A TR B, 4 A5 AR ) S L G
55 Ie  AEATOG, IR Se P A I A . PR T
5 S 3 T R BT IR e A T LA A A
M AE RS JAT 2B, & S BURIE K. 7E
JiE SRR AN M g8 o, CDKS A] LA# PIKE-A 1) Ser-279
WEER AL, M ITAE T3 i AktE AL PY. 17 9% % W] Akt
mTORJEHCCIE B F2 i (1) S (145 5 5 30
2. mTORTE 53 I 71 41 i 28 K Hp Ab A% O b
mTORAE 5 4% 310 8% 3 A0 m A ol 22 Pl 0055
RTAN IR T, 40 i R e, AT (i kAl
HELPRT A A R B, [ 2 5 48 B B, A0 IR 1)
JE R A A, IS5 R AR 2
F20 Aktifi Ak AT LUBGEmTOR, 5L mTOR
n] LU R AL TS PTOS 6, Ji# X AEA0SAZ
ARHE SO IR, SOWFMRIT40S T FA 2 i
BRI 22 KR AR B 1E, DN T 184 0, 4 2 50 A b A
T EKET B RAEKE TN E
A7 5K St B TR I I (R mRN As [ . HCC 4N iy
FICDKSJE 5 th ] LB PIK E-A-Akti& 72351k
Akt, FEMTHEGEmTORSE 546 s, 5 IR 1)
RAERNE, B TE— 29T, CDKSIH Rk
WAR W] R I SO 1 M A5 S R e A, B
AN JE T2 BE, S A, 3 EHCCHI B L.

CDKS5H i R IEEHCCI & L K it f v
e FEIVE], U5 CDKS AR AL,
HHENIERE W BELE R TR a7 Rhils
FIWTHR AL S 7 A 2 AR A
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