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Methylation status of clock gene promoter region in glioma patients DU<«CGuan, " YU Wenhua, DONG Xiaogiao, et al. Department of
Neurosurgery, Hangzhou First People's Hospital, Nanjing Medical University, \iangzhou 310006, China

[ Abstract ] Objective To investigate the methylation status of PER1, PER2, CRY1, CRY2, CLOCK, BMAL1 and NPAS2
gene promoter regions in glioma tissues and its clinical significcnce. Methods The frequencies of methylation of PER1, PER2,
CRY1, CRY2, CLOCK, BMAL1 and NPAS2 gene promoteis were determined in glioma tissues and in surrounding non-glioma
tissues (control group) were detected by methylaticn=specific PCR method. Results PER1 and CLOCK genes were devoid of
methylation in promoter region. Differences in‘the promotar methylation frequencies of CRY1, CRY2 and BMAL1 genes between
glioma and control group were not significant -(P>0.25). Promoter methylation frequencies of NPAS2 and PER2 genes were
significantly were elevated in glioma tissue comipared to control group(P<0.05), and moreover, promoter methylation frequency of
NPAS2 was enhanced with increasiiig.extent of malignancy(P<0.05). Conclusion DNA-methylation modification in the promoter
of NPAS2 and PER2 genes may be an important mechanism underlying occurrence and development of glioma.

[ Key words ] Glioma™ Promater’ Methylation Clock gene

BT ISP A AR IR A R BT TR IR OGS, 2 i A g LA b B 5 PR 3l X

HE RGeS IR 8 B 2 b %) 2 3 B o Eﬁ%ﬁf)fﬂ PRI HEAT THFE, PRI 26718 Ak 55 1 e o e

APPSR T RE 25 AL SR Y & AR R TR IR OCR, R JRICR IR A5 R AGE I T .

PR 201X F 40 AT DL ek As Eﬂﬁﬁlﬂ’ﬁ%ﬁwmu,})kﬁﬁ P e

s AR AR, BN B9 ST CIESE PERTPER2.

CRY.CRV2.CLOCK .BMALI F1 NPAS2 Z5mfBh 3L 3 1.1 X4 BEHL 2005 4F 6 H £ 2010 4F 6 H 1EABEf

¥ XOP R S B R LR AR R kA K SAMRETERIBIT Y 102 ) 2 ik R R RR A A SR
%o H 5 63 4], % 39 fil; i <60 %7 60 fil, >60 %
42 B s WHO 53%% . 1~ %% 49 ], M~V %% 53 ] ; b

doi:10.12056/j.issn.1006—2785.2017.39.19.2016—1656

KRB A g BT AR B (2014KYA168) AV - 5 1 86 0, 45 T 16 ) b 26 A P AN ML 68
M 45310006 AT E—ARER (hxEAxsr DA 34 015 MR EAL : <Scm 70 B, >5cm 32 i ; A
B E 12 )4 22 sh A TR ICIIRRIREITSr (KPS): =80 43 42 4], <80 43 60
BATHEH A L4, E-mail: ywh699@126.com 151, Her g B Ui 72 6] RJE4T7 56 1), RS 0T

1524




AT 3 2017 &2 39 %2 18
774000 B R DU IR A I A S AR, B
FRE I HEBR IR R i oL

12 Tk AR ISR G g Jo Jed 2H 2 K L9 5% 1 8 21
(XFH), R B 4E % 5 P PCR %1l PER1.PER2,
CRY1.CRY2.CLOCK .BMALI Fl1 NPAS2 Z& i} Ji P J
B X RAIR S ffF DNA 20 2R BGR & G2 i L
& 250 IR, L5 73105, 1 32 [E Promega 2~ Al $2 1) 2 X
JigE 2 20 K 1E i i 22 R JE R 2 DNA, il T Ak
S PCR & O i AAg 60 I, 4tk EM101, i1 3£
Millipore 73 FIHEAME ) XL K40 DNA #4706 R S 40 1%
Wi , 40 )5 f) DNA 64T PCR 9735, B4 L R B 5 1 ) =
WESCHR8], 7= T 4% B Na WEBE IS b 317 LUk , 78 5251
PO WME I IC AR . i T SR S F0 PCR
b, DI IEEERS B AL BRAYHE R 41 DNA 15 A BH A Xt

0B R AP ALK ZH DNA FE N BAVEXS IR
1.3 Giileehb? 5 SPSS19.0 ettt . 805k
HIRIOR, 4L ECRH ¢ Hil; P<0.05 W2 FA S

=98
2 #R

2.1 e o e A 2 5 9 5 AE AL 2P s R BT
T DX H AR A0 A i I R A 2 5 R 55 E R
ZH 2 PER1.CLOCK I8P R 5 2 1 X590 A I A
A, 5 i J2 5988 20 22 v NPAS2 \PER2 B &Pt B 5 3 1 X
F AR AR B . i T8 257 1B 440 (3 P<<0.05) ;0
Fh4H 20 CRY1.CRY2 1 BMALL B 4 3 B S 3h+ IX
ARSI R s, 2R g0 X (B P >0.05),
W21,

T MR B 59 55 15 B AL iR R 2h T X SRR 1 b1 (% )]
A L A n PERI1 PER2 CRY1 CRY2 CLOCK BMALLI NPAS2
K R R 4141 102 0(0.0) 10(9.8) 11(10.8) TN 0(0.0) 3(2.9) 20(19.6)
FRSFIE R A 102 0(0.0) 2(2.0) 9(8.8) 6(2.9) 0(0.0) 2(2.0) 6(5.9)
X i - 5.667 0.222 L0036 - 0.205 8.640
Py - 0.017 0.638 0.849 - 0.651 0.003

2.2 NI G g o JRE 2 21 v s R PR Bl KRR
I 30 LB AN (R 2 ) v e Jo 9 4H 2 PERT
CLOCK B8 R sl X ¥R A B SRk 0 2 ki i
98 (M ~IV 2% ) 2H 27 v NPAS2 I 4 3658 15 257 7 5 T 4

YR e ARG R (1 ~ T 2) 4081 (P<0.05); A~
[] 25 90 ki Jie S 98 0 41 CRY1.CRY2.BMALL FI PER2
PR 37 X F SRR LR, 2 R RG24 &
(¥ P>0.05), 0% 2,

R 2 ARG G L b it b5 R 8) 1 DX BEAR IR B LU 51 (% )]

A n PER1 '\ PER2 CRY1 CRY2 CLOCK BMAL1 NPAS2
I ~T% 49 2020 4(8.2) 4(8.2) 3(6.1) 0(0.0) 0(0.0) 3(6.1)
m~ Vg 53 0(0.0) 6(11.3) 7(13.2) 5(9.4) 0(0.0) 3(5.7) 17(32.1)
X {H /| 0.287 0.673 0.386 - 2.858 10.879
PIE - 0.592 0.412 0.534 - 0.091 0.001

3 Wi BMALL il NPAS2 %5 i 4 5 PR 3l 71X 1 {15 — 8

BRSPS SR R RS B I AN R A
PRREOE L SRR G AR 24h AT AE B,
MR HLA S B AR R RS BT RS — &
TS R DR SR A B R, IS R AU IEH AR
LT, S5 TIE W ARt AR A T
GRS AU BRI RS ZE AL S MR Y
K REAEFEVIEFR 0L R T e AR 7
RAFAE HEAEH, FEH S 3 X H R s HE %
Ik RYEE T RY, PERT . PER2.CRY1.CRY2.CLOCK .

AEMR I AR R ARG . AHOCRIFFEIE S S i L
PRI AT R 3o 52 2 P I 45 815 3R G, e 252 i e iy 3 A
s T,

PER1 .PER2 #J 2R . Xia SO 45 R
ki J2 5 968 2 2 rf PER1 . PER2 IS4 56 [H] i3 2+ X 6k
AT 3R G595 55 1 H AL SV S ALK, (L5 i Jse Jo Jeg L 2 1Y
WHO FrTC Ko T AT LABH S 38 hnfise Bygg 40 il PER1
PER2 ik ; Itk , PER1.PER2 ZiA#A Ny BA BT 14
BRI, ASHIFZT 48 50 2 B, o e o 9 20 29 K HL 5% 1
WA PERT WP I A S 3 X IR BBk T

1525
|




PER2 I 5L [R5 2 XA A 2% FH Ak, Wik fie Jo 9
24 PER2 B8 5L RS 2+ X H B AR R 0 I v T
5 IR H LAY B S R PR AR B R WA O . DA 2
RN, SR 37 X Ak T REAS 2 A i s 44 g
PER1 3K 1 W8t (& 2# PR F AT i, 1) st A J5c 55 90 400 e
PER2 iR ANTE 452 SL W b frda il o sk 3 1A
CRY1.CRY2 Wyt UIEH BT MR . AFRE R e
TNIX 2 AR R RN 2 i e B PER T PER2
(ITIRE . Luo M FY 453 W Ik e B 20 20 CRY T,
CRY?2 FRikBfia o5 IR % A2V 8 T8, (H 55 5 i 5
WHO 4384 T0 5 o AN FE & B, i e I 4L 290 S Hoge 55 1E
WAL PR MR CRY1.CRY2 I 85 K s s 7
X Ak (H P FR A1 20 Fuf 22 S 3 T ge b 2 0 R
i 2 JoF RS 4 AL CRY 1 CRY2 4K 14 it 2 35t AT fiE A2 31 L
PR ZE 520 . CLOCK .BMALL W4 St K2 i L 3h i A=
G S R 2 AP B R OT R, T AR MR A Y
W AT AERA GRS AR EEEM . A
SN IR 41 20 CLOCK B4 56 PR 8 B B 14 55, T
o B S 96 ZH 2 P ik PR ) 2 T Sk B S (AR
il CLOCK Fi i 32 PR 3k AT LA 2R AR A0 R% 77 A S o
A AN PR T3, T BMALL I 8h 3 R 4 AR ., B fE
M RSN RS TR 00 e g A A 4, 4 g 4 i s 7
PR M, A9 285 5 R, i o 4l 45 08 5% 1
M4 CLOCK B 4 5L K )5 3l + X 3 Af HiR Ak
BMALIL BR3P 5 a7 X B A Ak BT a2
WRERTCGIT2F R L X IR sh 7D Bk T
AN I R TR 4 CLOCK \BMALL 23k 1) 3 Wit 14 2
PN, NPAS2 SR T R O D B E AR
JEMPRE IR . NPAS2T 26k 5ELIE HE B
S 25 R R B3 G S Fi i S VAR O, i B e I
95 NPAS2 K0 5 W e, NPAS2 5 2435 I g | % A=
AEHAR R RS AT A5 S R B, i e S g 20 2 R G
I 55 1E 1Al NPAS2 B i 3L R T 8 7 X A7 A
b, T M )0 98 £ 28 v B AR 2 B 3 T i 5 () 3
KR, TR ZH 2 WHO 43908 , NPAS2 i 4 i [X]
ot O AR UR R . DL B FSTAS R, NPAS2
TR B X A T B A e R & AR R IR 22— o

ZE L TR 06 e S 5 3 N Arh DR g S 3k T g
S5t ph 3 R 87 X S4B IR B8 56 . NPAS2 \PER2
it o 35 PR 80 X R A 40 5 B i 1 757 s NPAS2 i 43
SRR 8l DX R AR 58 5, g o 1) e e
1o NPAS2 PER2 B #h3E [ A sh 71X DNA F 34k &1

N

(2]

(3]

(4]

(5]

(6]

(7]

9]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

1526
|

TR % 2017 4545 39 555 18 57
A RESE NN R A 2E kR i) B LA
S5 3k

Vinciguerra M, Mazzoccoli G, Piccoli C, et al. Exploitation of host
clock gene machinery by hepatitis viruses B and C[J]. World J
Gastroenterol, 2013,19(47):8902-8909.
Partonen T. Clock gene variants in mood and anxiety disorders
[J]. J Neural Transm(Vienna), 2012, 119(10):1133-1145.
Yu E A, Weaver D R. Disrupting the circadian clock: gene—-spe—
cific effects on aging, cancer, and other phenotyzes[J]. Aging
(Albany NY), 2011, 3(5):479-493.
Chen Y, Hu F, Zhou Y, et al. MGMT pihmoter“methylation and
glioblastoma prognosis: a systematic revisw and meta—analysis
[J]. Arch Med Res, 2013,44(4):281—-240:
Xue X, Liu F, Han Y, et a!. Sildncing NPAS2 promotes cell growth
and invasion in DLD-1 celia.and correlated with poor prognosis
of colorectal cancerl¢]. Biochem Biophys Res Commun, 2014,
450(2):1058-1062.
LiH X, Fu X J, Yang K, et al. The clock gene PER1 suppresses
expression ef tumur-related genes in human oral squamous cell
carcinamial[J].Oncotarget, 2016, 7(15):20574-20583.
Jiaing Wi zhao S, Jiang X, et al. The circadian clock gene Bmal1
acts'&s a potential anti-oncogene in pancreatic cancer by acti-
vating the p53 tumor suppressor pathway[J]. Cancer Lett, 2016,
371(2): 314-325.
HRE, ZET TE $ HeRRSENHER B FRBELS
#[J]. BEERIAFEZFIR, 2011, 32(6): 767-770.
Xia H C, Niu Z F, Ma H, et al. Deregulated expression of the Per1
and Per2 in human gliomas[J]. Can J Neurol Sci, 2010, 37(3):365-
370.
Niu Z F, Li Y H, Fei Z, et al. Circadian genes Per1 and Per2 in—
crease radiosensitivity of glioma in vivo[J]. Oncotarget, 2015,
6(12):9951-9958.
Luo Y, Wang F, Chen L A, et al. Deregulated expression of cry1
and cry2 in human gliomas[J]. Asian Pac J Cancer Prev, 2012,
13(11):56725-5728.
Chen Z, Liu P, Li C, et al. Deregulated expression of the clock
genes in gliomas[J]. Technol Cancer Res Treat, 2013, 12(1):91-
97.
Wang F, Li C, Yong L, et al. The circadian gene clock plays an
important role in cell apoptosis and the DNA damage response
in vitro[J]. Technol Cancer Res Treat, 2016,15(3):480-486.
Jung C H, Kim E M, Park J K, et al. Bmal1 suppresses cancer
cell invasion by blocking the phosphoinositide 3-kinase—Akt—
MMP-2 signaling pathway[J]. Oncol Rep, 2013, 29(6):2109-2113.
Madden M H, Anic G M, Thompson R C, et al. Circadian path—
way genes in relation to glioma risk and outcome[J]. Cancer
Causes Control, 2014, 25(1):25-32.
OlcAs B #1:2016-10-17)
(A 3CHl - B )




