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Biological clock gene PERI1 regulates circadian rhythms of BAX, BCL2 and PCNA

expression in oral squamous carcinoma cells
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Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China

[ Abstract | Objective To explore the regulative role of biological clock gene PER1 in the circadian
rhythms of proliferation, apoptosis and expression of intracellular BAX, BCL2 and PCNA in oral squamous
carcinoma cells (OSCC). Methods The SCC15 cells stably overexpressing PER1 gene ( OE-PER1-SCC15)
and negative control SCC15 cells ( NC-SCC15) infected with lentiviral virus without PER1 sequence were
established. The TSCCA cells with stable PER1 knockdown ( RNAi-PER1-TSCCA) and the negative control
TSCCA cells ( Scramble-TSCCA ) of scramble plasmid lentivirus infection without PER1 fragment were also
constructed. The cell proliferation index, apoptosis index and the expression of intracellular PER1, BAX,

BCL2 and PCNA at 6 different time points within 24 h were detected in each group by flow cytometry, RT-
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qPCR and Western blotting, respectively. The data were subjected to ANOVA and cosine analysis, and the
mesor, amplitude and acrophase were used as indicators to analyze the circadian rhythm characteristics of each
gene expression. Results In OE-PER1-SCC15 and NC-SCC15 cells, the cell proliferation index, apoptosis
index, and the mRNA and protein levels of PER1, BAX, BCL2 and PCNA showed circadian rhythms ( P<
0.05). As compared with the NC-SCC15 cells, the OE-PER1-SCCI15 cells had significantly increased mesors
of apoptosis index and mRNA and protein levels of PER1 and BAX, while decreased mesors of proliferation
index and mRNA and protein levels of BCL2 and PCNA (P<0.05). The amplitudes of apoptosis index and
BAX mRNA level were remarkably elevated, while those of BCL2 and PCNA mRNA levels were reduced in
OE-PER1-SCC15 cells (P<0.05). In addition, the acrophases of apoptosis index, and PER1 and BAX
mRNA and protein levels were notably advanced, which were delayed in proliferation index, mRNA and
protein levels of BCL2 and PCNA. When compared with the Scramble-TSCCA cells, the circadian rhythm of
BAX protein expression was disturbed in the RNAi-PER1-TSCCA cells, but the cell proliferation index,
apoptosis index and the mRNA and protein levels of PER1, BCL2 and PCNA, as well as mRNA level of BAX
presented circadian rhythms (P <0. 05), whose characteristics were opposite to those of OE-PER1-SCC15
cells. Conclusion The changes in PER1 expression lead to the alteration in both its own circadian rhythm

characteristics, and the circadian rhythm characteristics of proliferation, apoptosis, and BAX, BCL2, and

PCNA expression in OSCC cells.
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% 2 NC-SCC15 #1 OE-PER1-SCC15 ZHpaiEsEFUAT M E & T4

K H i) e Pl WEfHABLL (ZT) WA HH PAH
e NC-SCC15 30.98 4.06 14. 54 35.04 26.92 0.016
OE-PER1-SCC15 28.59 3.24 17.01 31.83 25.35 0.026
TR NC-SCC15 6.35 1.77 .21 8.12 4.58 0.004
OE-PER1-SCC15 7.01 2.42 8.47 9.43 4.59 0.003

5 X B4 AH e, OE-PERI-SCCIS 4 Jfd it PER1  AiE) £V H KAYHHI(ZT 1.26) . BAX HHRERYH

mRNA FI5 1 B2 2 T R (P<0. 05 ) 111 U R G . 2%
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1.38 h, i EACHE 0] (ZT 19. 63) SiEJ5 21 WA R
M) (ZT 21.01) , PCNA mRNA &3k i A {E R IR 15 S
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FIFA Y B & PR (P<0. 05) , T H M JC ok 35 402
(P>0.05) , WE(EAHALH 5 3. 51 h, i 0L E K A9 30
(ZT 9.74) J5 % 5| L VALY 73] (2T 13.25) , WLIA]
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RS R PERL 3 RIK S5 H H BB AT
FORRFHE A RO () s 3 4 11 J 06 240 S 1) 494 3 0
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TR RN AL

% 3 NC-SCC15 71 OE-PER1-SCC15 4 fh & EE mRNA f1FE A RIZMWEE T EIFT

e i H LR & B il i IR VE{EAR L (ZT) VE(H ! P g
mRNA PER1 NC-SCC15 2.27 1.64 22.27 3.91 0.63 0.032
OE-PER1-SCC15 3.44 2.82 18.31 6.26 0.62 0.019

BAX NC-SCC15 0. 69 0.47 23.89 1.16 0.22 0. 029
OE-PERI1-SCC15 2.86 2.01 20. 65 4.87 0.85 0.041

BCL2 NC-SCC15 3.00 2.29 19.63 5.29 0.71 0.015
OE-PERI1-SCC15 2.07 .24 21.01 3.31 0.83 0.036

PCNA NC-SCC15 2.35 1.23 18.74 3.58 1.12 0. 027
OE-PER1-SCC15 1.97 0.58 21.35 2.55 1.39 0.022

HH PER1 NC-SCC15 0.74 0.14 4.39 0.88 0. 60 0.032
OE-PERI1-SCC15 0.95 0.27 1.26 1.22 0.68 0. 025

BAX NC-SCC15 0.95 0.21 19.19 1.16 0.74 0. 044
OE-PER1-SCC15 1.20 0.38 9.69 1.58 0.82 0.035

BCL2 NC-SCC15 0.91 0.47 7.75 1.38 0.44 0.019
OE-PER1-SCC15 0.74 0.29 17.95 1.03 0.45 0. 025

PCNA NC-SCC15 0.98 0.20 9.74 1.18 0.78 0.017
OE-PERI1-SCC15 0.85 0.19 13.25 1.04 0. 66 0.022
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