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ABSTRACT Objective: To observe the expression changes of the clock genes in hepatocellular carcinoma (HCC) cells under
cobalt chloride (CoCl,)-induced hypoxic condition.
Methods: HCC Huh?7 cells were exposed to different concentrations (0, 50, 100 and 200 pmol/L) of CoCl, for
24 h, and then, the protein expressions of hypoxia-inducible factor-1a (HIF-1a) in the cells were determined by
Western blot analysis and the mRNA expressions of the clock genes that included CLOCK, BMALI, Perl, Per2,
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Results: The results of Western blot showed that there was no visible HIF-1a protein expression in the Huh7
cells (0 pmol/L CoCl,), while the HIF-1a protein expressions were clearly seen in the Huh cells treated with each
concentration of CoCl,, and the expression level was increased with CoCl, concentration. The results of real-time
PCR showed that the mRNA levels of BMALI, Per1 and Cry2 were up-regulated while mRNA levels of CLOCK,
Cryl, Per2 and CKle mRNA levels were down-regulated significantly after CoCl, treatment, and all presented a

Conclusion: Hypoxia microenvironment may be one of the causes for the abnormal expression of clock genes in

[Chinese Journal of General Surgery, 2014, 23(1):48-52]

51
Per3, Cryl, Cry2 and CKle in the cells were detected by real-time PCR method.
CoCl, concentration-dependent manner (all P<0.05).
HCC cells.
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Table 1 Primer for real-time PCR

HEN 519 R (C) FEIRAN

Perl 5'-AGG CAA CGG CAA GGA CTC-3' 60.2 101
5-GGC TGT AGG CAA TGG AAC TG-3'

Per2 5'-CTA CAG CAG CAC CAT CGT C-3' 58.9 78
5'-CCA CTC GCA GCA TCT TCC-3'

Per3 5-TGG TGG TGG TGA ATG TAA GAC-3' 572 104
5'-GGC TGT GCT CAT CGT TCC-3'

Cryl 5'-CAA CCT CCA TTC ATC TTT CC-3' 58.9 151
5-CTC ATA GCC GAC ACC TTC-3'

Cry2 5-TGG GCT TCT GGG ACT GAG-3' 572 136
5-GGT AGG TGT GCT GTC TTA GG-3'

Clock 5-GCA GCA GCA GCA GCA GAG-3' 61.9 149
5'-CAG CAG AGA GAA TGA GTT GA GTT G-3'

BMAL1 5'-TGC CAC CAA TCC ATA CAC AGA AG-3' 60.9 123
5-TTC CCT CGG TCA CAT CCT ACG-3'

CKIe 5-TCA GCG AGA AGA AGA TGT C-3' 58.9 149
5'-GAA GAG GTT GCG GAA GAG-3'

{3 -actin 5-AGT TGC GTT ACA CCC TTT CTT GAC-3' 60 171

5'-GCT CGC TCC AAC CGA CTGC-3'
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Figure 1 Western blot analysis for HIF-1a protein expression
in Huh7 cells exposed to different concentration of
CoCl, 1-4: 0, 50, 100 and 200 pmol/L CoCl,
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A: CLOCK; B: BMALIL;

C: Perl; D: Per2; E: Per3; F: Cryl; G: Cry2; H: CKle

Figure 2 Real-time PCR detection for the mRNA expressions of the clock genes

F: Cryl; G: Cry2; h: CKle

3 it i’

AW NMERNE WA A R, A
TR PR, BMEAR . MR R BE. N4
WG Z RS RIEE SCHEAIER . BOEr M k&
A R K RIROAEE — 2R,
Filipski % "V B 5% & 80 4= 9 b 35 6L 5 /I BRUF 96 11
VARG, A Y B2 R A0 ) 22 A A )
SR . o Perl. Per2, Per3 B T
Z 5 Y ah i B Ah 6 RE S iR A0 i Ak K

TG FE, A0 T, BN O TR A A A R
PRS0 TR 4 v 35 5l A 7 AR A B R DI 3

S Lin 25 PVHESE & BT 4140 Perl . Per2.
Per3 Ml Cry2 (3K T,
H a8k & 88 A: W b 56 TR 6] I e S G At i

© MG F EHFANHFEIH

A: CLOCK; B: BMALL; C: Perl; D: Per2; E: Per3;

AW RA . RIERREY, H251EA Yo 5 H
EB T o (DS W 7 N - N ) 2 Y B
FE CoCl, B0 Bl S0 R85 F A2 W b IR 1 3R 36 8
KA T A Bmal, Perl, Cry2 B9 3% ik I,
CLOCK. Cryl. Per2, Per3, CKle M35 T,
CoCl, A LI 5 ¥ HIF-1 « [A] VHL i2 & — & M i
BAEWME A AL, e S A d HIF-1a 5
VHLZ % - A E G KL 5, f HIF-1 o A8
Kok fige DT 38 01 48 L P9 HIF-1 o 2R F I R X
7 T DA f 500 400 ff ik 20Tk 25 P02 AR 5T R
ST A CoCl, /8 FH 24 h Jim P9 40 Jfd o HIF-1 «
HEKCPHG 0, Sk BEARORPE o e ALY i A 2 A
T Per2, Per3 Y75 Ak A [m] HAE 9 4 b iy 3k
KRB A —F, T Perl. Cry2 1978 4k #4071
RS )RR RS R, LR A g AR

http://www.zpwz.net



52 o EEE AR

$23 %

W R R IR S EIRR ZEE DR, W5 1
FF 9 & B HBx o AT LA AR JHF 40 B b A 4 4 35 B9 1)
ik,

AW 5% B8R e B A8 ] DL | R A B S TR 3
KM, BAEEEILAAR: (D HEE
mRNA K B #E A7 TR, 4755 76 8 1K F bk
#%/Fﬁnusﬁiﬁ- (2) CoCl, HE4LL I Bl EUIR 5% O 2 ik

, AT RE R BB A TR R, T AT AE ) 2
hmﬁ‘?ﬁ—}fg@ﬂ; (3) Bk S 51 Ak 1y B H
IR AR LR A R — 2B O .

&k

[11 FEIES . R4S M JEaT : RBl2g R | 2008:142-164.

(2] M. ARy B . A BB NPAS2 IUBFIEHERE (1], IDAR
P2y, 2013, 53(31):91-94.

(3] M. k¥, ), 5 . IULEZ K Rev-Erb o TIfiE5KIA
PRI R [J]. INZREE 24, 2013, 53(30):98-101.

[4]  Menegaux F, Truong T, Anger A, et al. Night work and breast cancer:
a population-based case-control study in France (the CECILE study)[J].
Int J Cancer, 2013, 132(4):924-931.

[5] Bhatti P, Cushing-Haugen KL, Wicklund KG, et al. Nightshift work and
risk of ovarian cancer{J]. Occup Environ Med, 2013, 70(4):231-237.

[6] Parent ME, El-Zein M, Rousseau MC, et al. Night work and the risk
of cancer among men[J]. Am J Epidemiol, 2012, doi: 10.1093/aje/
kws318

[7] Savvidis C, Koutsilieris M. Circadian rhythm disruption in cancer
biology[J]. Mol Med, 2012, 18:1249-1260.

[8] Lin YM, Chang JH, Yeh KT, et al. Disturbance of circadian gene
expression in hepatocellular carcinoma[J]. Mol Carcinog, 2008,
47(12):925-933.

[9] Dai H, Zhang L, Cao M, et al. The role of polymorphisms in circadian
pathway genes in breast tumorigenesis|[J]. Breast Cancer Res Treat,
2011, 127(2):531-540.

[10] Krugluger W, Brandstaetter A, K @ llay E, et al. Regulation of genes
of the circadian clock in human colon cancer: reduced period-1 and
dihydropyrimidine dehydrogenase transcription correlates in high-
grade tumors[J]. Cancer Res, 2007, 67(16):7917-7922.

[11] Mazzoccoli G, Panza A, Valvano MR, et al. Clock gene expression

© MG F EHFANHFEIH

levels and relationship with clinical and pathological features in
colorectal cancer patients[J]. Chronobiol Int, 2011, 28(10):841—
851.

[12] Oshima T, Takenoshita S, Akaike M, et al. Expression of circadian
genes correlates with liver metastasis and outcomes in colorectal
cancer{J]. Oncol Rep, 2011, 25 (5):1439-1446.

[13] Relles D, Sendecki J, Chipitsyna G, et al. Circadian gene expression
and clinicopathologic correlates in pancreatic cancer[J]. J Gastrointest
Surg, 2013, 17(3):443-450.

[14] P00 . WA, RRALSE 55 . SN X 8 A 40 i A=
P B LA 9 5 ) S HCTE S (I PP PG PR IR 2 A A SO
2011,10(8):468-471.

[15] @M%, SPbrh, 460 , 45 BEE I T 1 o 7ERPRANIE 15 -
] e B Ak H AR (D). R R | 2013, 22(7):885-889.

[16] faUFTHE , XUFIF- | A2t | 45 . BT S N T 5 IR SR R
SEHERE [J]. PRI R I 24 3K « fF I, 2013, 7(20):299-301.

[17] Filipski E, Subramanian P, Carri & re J, et al. Circadian disruption
accelerates liver carcinogenesis in mice[J]. Mutat Res, 2009,
680(1/2):95-105.

[18] Yang X, Wood PA, Ansell CM, et al. The circadian clock gene Perl
suppresses cancer cell proliferation and tumor growth at specific
times of day[J]. Chronobiol Int, 2009, 26(7):1323-1339.

[19] Hwang-Verslues WW, Chang PH, Jeng YM, et al. Loss of corepressor
PER2 under hypoxia up-regulates OCT1-mediated EMT gene
expression and enhances tumor malignancy[J]. Proc Natl Acad Sci U
S A, 2013, 110(30):12331-12336.

[20] ¥y, skI3), BT, A5 L BAGS I  —1 S B4R
=2 [ bR O R LR )] IFAE SRR 2%, 2007, 15(6):471-
474.

0] KWL L FIEAE . T 4 BT AR AN b CDX2 3k
MIRFSE [7]. R A MREAR A |, 2010, 19(4):364-368.

(AX4pit £01%)

AR5 A BRARE X, XA | 45 .CoCl, LU Bl 4 PR 355
P A A A Ay PR 2R AR A (D). R RSB AR | 2014,
23(1):48-52. doi: 10.7659/j.issn.1005-6947.2014.01.010

Cite this article as: CHENG QS, LIU P, LIU LP, et al. Expression changes
of clock genes in hepatocellular carcinoma cells under CoCl,-induced
hypoxic condition[J]. Chin J Gen Surg, 2014, 23(1):48-52. doi: 10.7659/
jissn.1005-6947.2014.01.010

http://www.zpwz.net



