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Abstract

AIM: To detect the plasma contents of cyclin-
dependent kinase 5 (CDKS5) protein and mRNA
in patients with hepatocellular carcinoma (HCC),
and to analyze the association between CDK5 and
HCC, as well as the diagnostic value of CDKS.

METHODS: Plasma samples were collected from
60 patients with HCC and 40 healthy controls.
Enzyme linked immunosorbent assay (ELISA)
and real-time fluorescence quantitative PCR were
used to measure the expression levels of CDK5
protein and mRNA in plasma, respectively.

RESULTS: The median content of CDK5 pro-
tein in plasma of HCC patients was significantly
higher than that in healthy controls [12.21 ng/mL
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(1.03-29.26 ng/mL) vs 1.83 ng/mL (0.26-10.26 ng/
mL), P <0.05). Plasma levels of CDK5 mRNA also
differed significantly between the two groups (x°
=11.247, P < 0.05). The median content of CDK5
protein in plasma of HCC patients with AFP <
200 ng/mL [17.095 ng/mL (7.40-28.37 ng/mL)]
was also significantly than that in healthy con-
trols (Z = -7.363, P < 0.05). CDK5 expression was
significantly correlated with TNM stage (P < 0.05),
but not with sex, age, hepatitis virus infection sta-
tus, differentiation degree, or tumor size (P > 0.05
for all).

CONCLUSION: CDKS5 showed a high corrleation
with HCC and TNM stage. CDK5 protein had a
significant increase in HCC patients with AFP <
200 ng/mL, suggesting that CDK5 may be used
as an auxiliary index for diagnosis of AFP-nega-
tive HCC.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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D
B HY: A BT 4 fe.J% (hepatocellular carcinoma,
HCC) % # A 32 P 8 B0 AR # M # B S(cyclin-
dependent kinase 5, CDK5)% & ZmRNA/K-F,
AR CDKS5HCCH A X 1, 3R & 216 R34 1
M.

Fik: A EA06) 42 BEAF60F HCC B
R AELISAZ % %58 FPCRI AN fr 3 P
CDK5% & ZmRNA4%. £ ¥ K ASPSS17.0
A Guit AT

LR CDKS®E G EHCCE # f 3 o4 b A%
#12.21 ng/mL(1.03-29.26 ng/mL), 5 &£ *f
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P8 401.83 ng/mL(0.10-10.26 ng/mL)#8t £ #A
EHZHE = -6.695, P<0.05); CDK5 mRNA &
HCChH EFAmE P REL ZF LA R FE
SL(y® = 11.247, P<0.05). HCC P #5% & (alpha-
fetoprotein, AFP)<200 ng/mL & % o 3 ¥
CDKS5%& & P44 4 17.095 ng/ mL(7.40-28.37
ng/mL), 5 EFxBAMLA LEF S =
-7.363, P<0.05). CDK5 %k 5 M 5], F#b,
T BRI BPE R, HCCA L 1L
2 E T (P>0.05), 5TNMAH 22 A48 %
(P<0.05).

Zi: CDKSEHCCEH R ¥ &5, &
" E5HCC TNM4a #4148 %; CDKS& 4 £
AFP<200 ng/mL#HCC# % 3 i 25+,
3% = CDKS5 7T 464F 4 AFP I PEHCC 48 8135 15 %4
P e AR E M.

© 20145 IBEBBRETERATNE.

FEERE: FFAURRYE; IM3%; CDK5; ELISA; SEhY3E)¢
EEPCR

D3RR 81 AT 8 & B 0 AR M B
5(cyclin-dependent kinase 5, CDKS) & X 89 #F 7,
%+ B8 ¥ i5 % & (alpha-fetoprotein, AFP)& ik K F,
K ILAFP I 5 & A o i CDKS T 15 4 B %
-0 b7 0 & Z A8 AR, TAE A AFPR I 14 6 -1
AT 20 BeL S 09 50 Bh 5 B 75 &, St B3 CDKS 5 2
feAB X B FagAR Kb, RILER G 258, &
GRS A
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30% . BIAEATHEVA PETF A DI bR, Hh B o 1)
JF A RS2 R AT AR AT ). ) 2 1 (al-
pha-fetoprotein, AFP){E 4 [ 1) I b &4, Bk
MR )2 AT A I R S b AR
B TP AFPARAE A 30%-40% 1 B 1™, Ja b))
it FUAl 10 P e s 75 A S L A8 L 2
FE AT WA RS2 80 TP AT C N &5 7193784 12
SRR DRI PR S A% 7 TR 0 v 7 10 P e 222 e i PR 3R
A, R I R AP E B0 S (cy clin-dependent
kinase 5, CDKS)&— /M i im R IA I FEE N, Jf
SRR g R EE S DR
WSRO AL MRS &5 E 2
M R A (G E T PR AR £ X FCDKS
i 988 440 10 2B 40 2 (R AH O A5 BN T AT 1R STk
SR I (B .2 C DKS 1A 3 T8 15 Bl e A7 4 128
AHEFE N FHELISA AL 9t 58 HPCRECA, A6l
CDKS5H H SmRNALEJFFE A IE 7 AR AL
(VA FE AR A, R 0 I RS AN (.

1 MR 55

1.1 ## 2012-03/2012-117 Fg 448 N B EE B AT HH
HRF6OBIAT: Be H-i B W BE oA, B30, «
PE214, FF835-78% , WLARFE AT R EAH A
7, BEWE M IS, AT
JUE 440 B 2 T A BT R S e R S BEHLE R
TR A N TG = B AR v /O 28 A4S 5 A R AT o]
AP0 IO AR N B 4004 g T 3 0 B4, A
IO B B Ae B ZS 0 bk, s a8
I IR

12 7 ik

1.2.1 A AR HhlCZ il = A 25 G 40 i
Fkifi3 mL, B FEDTAPUAE ML EIRE T, =i
3500 r/minf/0r15 min, WML, & T-80 CLR
AERFI .

1.2.2 CDK5% & sk Eml & : CDKSHE IR Bl E
M ACDKS5 ELISAI{GfI&(BIO-RAD A H), 1%
PR 2 7 P P A N 96 FLIAR X (Bio-Rad
2wl FHKA450 nmAS I 15K . CDKSH
(3R S o T A PO AR it R DG FEAEL(A), N
Excel ZE2:HilbruE h 2k, seae s HE 720K, 75
CDKSH AP MK AFPACTIIIE, R
FH T8 (1) AAFP ELISAIR 7 £1(BIO-RAD A #)).
1.2.3 CDK5 mRNA/K-FRZ: (1) RNAFHEE
Je A ERIN: 4% TRIzol(Invitrogen) 1t B 5 42 HL
M3 BRNA, FEA20 nLICAZEE 2 3 1 /K # R

AT B A 5

HCC¥ M F#
THL XS
3 AR A48 X
) F Bk B 04 3
EA K. @)
R B A A K
¥, & IRas-Raf-
MAPKK-MAPK
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KA. EER
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JFHe5>2H = 0 (FILTER)

B
E; CDK5: JH EAZR s s

Jo, N1 %3 BERE B HLIK (150 'V, 15 min)fazil]
SMRNA 28SHI18SLLHI, PEAL B RNAM 58,
HHEE A3 Y66 FE T LLA y600500l 7€ SARN AWK
JZ, WELERNARZEES; )5 1Bt 5 &
H LN 510 i Bifg A4 TREAT FR A =) Bk &
(K1), NHGAPDHAE W SHE, = 4EY)
TRECRIE) A IR /643, =K 4138 bp;
()i e fr e DN A 4% JEU % Sk G (O 0%
KA T, code No. DRRO4ATA) 454 1k
17, 43 AT HE IR 41 DN A 1 Bk 25 5 I I 3 5%
. AR ZR S 10 nLAI20 pL, R 4Ry
52442 ‘C 2 minf137 ‘C 15 min, 85 C 5 s; (4)%¢
J6EHPCR: #EHRT-PCRIAF G (RNEE LY
/A7), code No. RR820A) W P #A4E, PCRX MY
A Z 020 uL. PCRYHSAF 195 °C 305,95 C
5, 60 °C 31 s; HEAT40NPCRAEIR. T A HIAX
#5 4 ABI7300(3 [F Applied Biosystems/ )
(5)mRNAY 4 45 /3 #1: N FIBIO-RAD Gel Doc
XREEE % 7 48 (35 [HBIO-RAD A 7)) HEATF14
R, P 4%3 B FEL UK (150 'V, 45 min)
KllICDKS DNAY 8 =Wy iE w1, 1HEPCR
2R IR i P CDK ST 4fi cDNA R A X 26 1% .
FA 3 HCFME. [ACt = FEMCt-I 2 Ct, AACt
= ACt-(BEHLIT X BRE S CUAME %A WL A 2
CtHI1H)].
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JFFEE45 40 = 0 (FILTER)

FHEE SIEEIIRECOKSEBEIKTE , AFPKEXLL. *: ATEERIDR 2 SNk AL, HCC: T 4mliases; AFP: FARTE

Boit 238 A HISPSS17.0% 1k, K HKrus-
kal-Wallis. Mann-Whitney. Spearman. £
5. Fisher'skiffift £ 5% . ESHREEL5 T
AR, P<0.05 0 72 AT Gt 2 L

2 BR

2.1 23 FCDKS%& & ZAFPR B4 % IwHH
If13% " CDK 52 A MAFP & 8 55 1E 7 0 IR 41 A L
B, SAd RO A FR 80 W B2 (2 ks
= -6.695; Z \pp = -7.944; P<0.05). JHF7 4 i 3¢ o
CDKS 8 (R { $0h 12.21 ng/mL(1.03-29.26
ng/mL), AFPILH Tk & 47 £ 89.46 ng/
mL(5.98-3214.3 ng/mL); IF %A A CDKS
I 35 A A BE R A 80 1.83 ng/mL(0.10-10.26
ng/mL), AFPILH P A7 % 14.84 ng/
mL(2.98-87.94 ng/mL)(1).

2.2 ¥RNA#IRAZPCRY ¥4 R 1%I IR0 s ik
SE0ETT WL28S 18 4Vt I 11 4% i IR 35 Wb
[R5S4%T, UESEHEHUR 2 SE 2 IRNA; SRNAT)
WA g0 mso LI AE1.6-2.0, IF A4 4l i B K.
FEACH ) 2 5 DR 199 1 2 48 5 RS A it it
£E Ml WL, v JLeDN A 5. H41Ct<
3215, CDKSY™ 48 i 2645 0 ST, Rl it £ 4y Fveg,
Rl it B 5 PR DR P A — B, HERR SR A
KA. Ce>320, hy— AP IR L, &
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WA # & 5
A LNE G KT
FmRNAK-F L,
FINRF n  CDKSZBEBRE  CDKSEER PE CDK5 mRNA  CDK5 mRNAY™  PlE *CDKS# 4 ik
CPfiz¥ing/ml)  ESEEing/ml) JIIBKERI SRR e e
FH(Z) 0.616' 0.575 CP#KE ébﬁf A :?
<50 37 12.15 1.03-26.35 26/37 70.27 ?S;S;iﬁl gﬂ}
>50 23 12.43 7.99-29.26 14/23 60.86 o E T A #
fla=] 0.810' 0.775 AT R, B A
B 39 12.15 7.99-26.35 27/39 69.23 CDK5# 52 ] &%
£ 21 12.27 1.03-29.26 13/21 61.90 Ao fiv .
KRS R 0.333° 0.420
HBV 30 12.68 2.40-29.26 22/30 73.33
HCV 19 11.74 8.20-26.35 11/19 57.89
I 1 10.35 1.03-18.03 7/11 63.63
PR/ \em) 0.584' 0.783
<5 37 12.71 1.03-26.35 24/37 64.86
>5 23 11.44 2.40-29.26 16/23 69.56
DEE 0.563 0.165
5 17 11.31 7.99-23.37 13/17 76.47
o 18 11.56 8.20-26.35 1118 61.11
% 25 13.49 1.03-29.26 16/25 64.00
TNMAES <0.01? 0.019
I+l 1 9.16 1.03-9.43 5/11 45.45
Il 17 10.97 9.53-15.43 10/17 58.82
IV 32 15.55 11.44-29.26 25/32 78.13

"Mann-Whitney U test; Kruskal-Wallis test. CDK5: [FERE M EETS.

bp

500

200

100
90

CDK5 PCRFE¥DEEREBIRLER. CDK5: JHHAZ R

2
845,
PACt<32%7~CDK5 mRNA 161k 4%35 5Bl
Hi¥KIF52CDKS DNA X GAPDH DNAY =4
i, BAFA HFERDNA KD, 435124590 bp &
138 bp. #1445 i (&2, 3).

2.3 CDK5 mRNAZE AT & 4 20 18] sh g 25 R P
ZHCDKS5 mRNAY SR #4 72%(40/60), {5
X P2 421.7%(13/40). PS4 22 56 il 24 &
My = 11.247, P<0.05).

2.4 CDK5% & . mRNA®W R L 54 AR & %
BRpE g R EE LK P CDKSE 1. mRNA
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bp

500
400
300
200

100

B 3 ASERGAPDH PCRIY) SR EBIRER.

MR S5 YA RS OL . MRR
NG MR A AR R G B A DR (3R 2), 54 i
e TNMZ3 A B 2 AH 56 (P<0.05)(K14).

2.5 CDK55 AFP# i 2 R vods 0 BT FEAS I
TICDK5H# H 5 AFP/KFROC & #EAT L 7>
Hr, KILCDKSE 14 T IHiFH40.970. AFP
2 N IRUN0.896, RG24 X, RMUAENA
FEAH CDKS 2 Wi R 24 T AFP2 T R
(5). XfAFP<200 ng/mLFfEA I 3¢ 1 CDK S 4
HAFP/KF N HIROCHIZ 43 #r, KILCDKSH H
M2k F A 80.977. AFPRiZk i FH 4 0.845,
HAE G453 X, RWEAFP<200 ng/mL1E M
T, CDKS R H SR B 2 (El6). 74T
JHZAFP<200 ng/mLFEA B HAFPHIPELL, 200
ng/mL<AFP<400 ng/mL} AFPSE{LLFH 141, AFP
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NLRAEE 30.00F 76 1.0 R
CDKS E M & & 72 ‘ i
ERXRPHEANG 25.00F ¢ 0.8
FTLWAR, LA I N G AFPIREE
AFPIA BT 5 & 20.00 S N G CDK5IKEE
A Ao i F CDKS 64 4y 0-6 = — 2%
RERE THE L1500 $2 SN
HHIFmET 8 %_ §
A 4 10.00 = 0.4
A, WA |
AFPIA WIT & & 5.00+ K
H4 0 % ) 0.2r
0.00}- ‘ ‘ ‘ 1
[+ 1 I\l 0.0 L w L \ | !
, 00 02 04 06 0.8 1.0
TN |- FE S
e LI (FE AR,
Enia%%%iﬁ@jﬁ“ggmSTNMﬁH‘H*E*E B 5 FFELEMECOKSEEKT SAFPKTEROCHL.
e . CDKS5: AR ERAES; AFP: HIA%EH.
=400 ng/mLABIMELL, X4 4 CDKSH A
FEHEAT TG, AT R ILHCC 10|
AFPBIPEALILK FCDRSE (15 ERAM AL g
1] 5% F(Z = -7.363, P<0.05). HCC AFPWI: e e Amz;%_
ALFHCCHL L4 FCDRS R P B8 17095 2 06 e
ng/mL(7.40-28.37 ng/mL), {32 5 1 3 6t R 4. 04l
3 1he 0.2 -
JFF3E 7 v [ 0 R SR A1354510/10 05, B4 K E040% 0.0 ‘ ‘ ‘ ‘ ‘
4 BT I I K 11 B, S P oo e AL 0t
I -2 FE A5 A AT 05 0 e 1,342 3% o
I, AFEREAE 140003 5% [ F198000 dffj4r Bl B 6  AFP<200 ng/mUiFZARCDK5ZEBHKF SAFPKIZHIROC
A L T i Kk 2y e B CDKS: TR Esins: AFP: AL,
ia) N pag= vl
(1) B . CDKK IR R IL JaG PE A e e , e
e L S RS 2 ;; ik, BIRCDKSIH I3, Ui SRR,
N o T 5 S & AU, CDKS 5 — L R 4N
~ YA = . / oy N PV .
CORSIIK 95 kb, £ FT36ipNasy  WIEDHT N XK. RS It 0
9, GeIE 120, 98T bpbet, iy T CORSHFT UASURAIRMAT, #Heladl
s H1 M » W <K, N .
H33 kD, SR AR 0 RERALRAANG & (Hayh, CDRSTEA
5, SR DL LA R xSRI AR OIS it R R
SERE TR H (0 A R o, Y PSIATEThrISORLUBRIRAL, 74y L)AL A
@,/E\ﬁCDK%jﬁﬁfaﬂ\:ﬁE‘JPSTAIRE%*@iﬂﬁ .'%\ '—_:i Qﬂ%;jgecjlﬂ']ﬂ:iﬁ,ﬁzﬂq’ iﬁﬁﬁﬁ@ﬁ% E“ﬁ[ﬂ].
5CAe2MCDRFHE R E60%™, (instfudp  HFMCDKS W LML EAVRAIATAT L
05 914 AR, R R R sy TSR
TINS5, 26D AR b U 5 H A 40 HBFFUNAHCCRA ) TS R g 15 1=
3 2 0T P Y S R A R e e . g T RESR BN M 13 (signal transducer and
CDKSHTSUIR Z IMA A%, Jioas %Pl %  activator of transcription 3, STAT3)J¥% A2
PRI 2T . AREN . ST S. e R PR (mitogenactivated protein ki-
GER . AT 0 R T RSO, fE—  nases, MAPK)AISE ) CUIE SCCDK S H i s,
BeR H 46 E R, CDKSA T 5p35. p39%ettibss  ESTAT-37ESer727MEMR (. 1 ik b 141 771 e
5 00N BB IR T 45 A LUR I IE 7 AR B, IRCDKS/p3SH% oA, AINWIR LS TAT-3 (117K
p3SHIp30L M HE U6 (KRR UI b, [p25 A1 TR, A/ BUBLI s 40 M 2 K2 Y. %
2935k Al 2 BE ] B K B R O R TRl R T IITPEFUI B HE HH, CDKS/S TAT-3 80 i #
59
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EDNAME H LR R IE A% OE AR, R
T FRAE TS A M A2 b, RasHBE0E I Ras-
Raf-MAPKK-MAPKI# H %16, 1238 B 7 7 s
BT S B A0 B 5 S e i R AR R T
YA CDKS5#ERas Ffgih ey — &
S S S, I CDKSTTAE B 5 (R al A-
FIRalB-GTPH By /b, [F]I 444 g 40 A )3T
B B A K R0 S PR AR A R A J 30 0/ 2. Ay
WEFUFK, CDKSIE T FIHINOX AR R A LA 1 i
A T NOXASEBCl-25 R I — b1, 1%
W BATSR Rl R T . AT R I
CDKSTE 87 4 BUDN A5 495 1 25 Hh e 2 4 .
CDKSX TDNAH A SFIG,/M I 14 A\ s T
TR, fEDNAF A B K& Y B DN A XU Wy
%4(double-strand breaks, DSB)J& #¢ ¥#iG, HXFT
DSB1& K& I A 75 2.

A VRSB R IR C DK S 7 I e it e v
S FEEIE, SIFETNMO WA, X5
AT AT IR T4 KA — 2 XIS AL
AN, v REH T CDKSHEE N Rk A2 33
HRIE W, AR A HERR, 248 bR IR AL IR
NI IR L% FAFP>400 ng/mLE%# AFP>200
ng/mLFFEE8 w4 HTH M L5 2 Widehs. A
IR S50 38 1i6 CDK S 5 AFPYE<200 ng/mL
>400 ng/mLIK 73 JZFEABEAT KL 43 By, IR
CDKS#EAFP<200 ng/mLIN A 8.3 Kk, X1
AFPARERAIS IR B35, CDKSH W] BeAE A%y
JF 3 12 T R0 B AR A 4. E LSz o N A (58
FAT RIS R UE
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