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Hypermethylation of PONI gene and shortening of
telomere length in peripheral blood are associated with
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Abstract Objective: To investigate the correlation between methylation level of promoter region of PONI gene, telomere

length and cerebral infarction in Shandong Han population of China. Methods: A total of 152 patients with
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Keywords

cerebral infarction were assigned to a case group and 152 healthy subjects served as a control group. The
quantitative methylation-specific PCR (QMSP) was used to determine the promoter methylation level of PON1
gene and detection of telomere length. The methylation level was expressed as a methylation reference percentage
(PMR). Results: The level of PON1 methylation in the case group was significantly higher than that in the control
group (Z=-3.898, P=0.0001), gender subgroup showed that the difference was more significant in males (Z=-3.786,
P=0.0002). Telomere length in the case group was significantly lower than that in the control group (Z=-11.843,
P<0.0001), telomere length in male and female subgroups was both significantly lower than that in control group
(P<0.05). However, there was no correlation between PON1 methylation level and telomere length (the case group:
r=0.023, P=0.775; the control group: r=-0.157, P=0.054). Conclusion: Hypermethylation of PON1 promoter
region and shorter telomere length are associated with cerebral infarction and are the risk factors of cerebral infarction
in Han population in Shandong area of China.

cerebral infarction; DNA methylation; telomere length; PON1
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Xﬂ'/fl‘@éﬁl(paraoxonasel, PON1)7E Ifil ¥
¢5%§TEEEEH(h1gh density lipoprotein,
HDL)%5 4, il ad # filK % )% B8 25 A (low density
lipoprotein, LDL)E‘Jﬁﬁ)ﬁﬂﬁ%ﬁgﬂgﬁ/‘ﬂtﬁjmo fiff
27NN . PONTHEAT 4E 2% 5 Bk RE AL A . P11
AL RO BLR BB 45 . PR R &R E
T i 5 A6 i i AL 189 1P R g A1 gl 2 sl Ik ok e 18 1 1
I H 2 RGEARAED . I, PONIE A % th
DA R I I 95 1 T A S B R R Y. RTPONT
B B AR ST AR 2D, Lei &7 560005 5 41
I & BEPON 1 8l IX 27 AR AL 2 s A
FER G PR 25 . T Gomez-Uriz 28 178 14 BE 2 ik 4
BFMDNAT BN R . PONTEE A T 4L 5 il
FETCAH GE , 1 T AR A B A Ry 244, AT 4E
PEFXTBAR, 35— 2 RGNS, HHAETH
t & BIPON Ly H AL 5 IR 7 A 43 L MRS B 46 Atk
AEA K,

R A A BRI JR PRGN N N IV S
DNAZSHIMFEF o BRI AN« SRR B i 1 #E
AL 000 e 2 L R DGR AR I SR, AL
W —FhhR AR o R B 4 A AT DL S B A
it 3 8 I 50 20 ik 545 AR R Tk A DG 9 A XU
i A A 728 A A T S PR XU 1 — 46 A
SRy X AR A IO TR A R R, AT S 25 )

() R i 3 97 RN 32 o 6B o 1T DA S 35 JE 2% oty b 1) K
A

2 1 3 ik K BE AP ON 1 55 Ak 78 i 1M 45 962 95
oA 2 LR ML, PR A A 95 38 0 X EE
] 1L R b DX TS0 M A5 AE £ 2 5 i E N A1 I PON ]
S AL . kK S A O R, RS
HA S

1 HRS 7%

1.1 #H#AUWEF DNA ZE

9o ) LA A SR R T 1 AR A T I T b BN R
WA H960EBE, T20174F12H F20184E3 A i fifi
BLF IR A A3 5 i 4 40 A8 & s 249, P B 12441,
4001, HFHE(60.37£12.02) % o ik 20 B AT
HARY () P2 3R G B R AR R AR AR, TS
19964F 7 5 ifi 1L 45 9 23 LA 2 B2 Wb v ), o
HE 2 1k B[R] B B T T2 AR A o PR ) L A R 4 DT D
MR R B 152, B 1126, 40, Fid
(60.45+12.23) % . WAL Y HEBR B M . ™ Jak
g o G5R ODMEEEE . TR S ERE A4 AR
G . N IR AL AN HERR I R L AR I
E . BE DR B T A e R S . FEAS SR AR 3R
W2 A2 E WA R &, IFAS B K25 —
Mg BB A e BB T R SR E . 850 m
WX G 3 T A B 4 KRB 2 K FR R Zs 15 40 A
ks mL, TEDTAPLEEE T 78 /0121 5 4 I
KHET-80 CKFETRASH . FIHDNAKF &
(Omega Bio-Tek, Norcross GA, USA)%T‘;T%VE}/F%
PEHCR — AR A 2 fEDNAJFE B Z B LA, T
80 CUKH T2 MR



1004

I R i 2 i, 2019, 39(S)  http://Icbl.amegroups.com

1.2 BEEEES359i&it
M4 N2013(GRCH38/HG18), MUCSCH:

1.3 DNA B F ik
ffi FJEZ DNA Methylation-Gold H Ak 7] &

(Zymo Research, Orange, CA, USA)XDNAFEA
PEATIE AR RR ¥ Ak, W EAL R s e (C) e 2 AL, R
P Al 1) i 1 W (C) FE AL O IR R BE (U) , e PR W
WG TP CRIZI 4 A2 g Mg R g g (T) (B 1C), H
PR ER A 20 B o IR0 G W] 5 b AT, Bl R A
-20 CIKH#HI o

PR 20 0 W S AR AF PON 1 3K X )3 3 1 19 Cp G v A5 4
8 I BE R (B 1A), 24 v vk il o2 H 1
FRKE125 bp(K1B), PON15I YA [ 4T
AW TR iR A RA R, EUESIY R
S'-GTGAGGAGGACGAAGGTT-3', FiEgI¥H
5'-CCCGACCATAACGAAACTAAT-3', B-ActinffN
WS kL5 YT R I 2% SCEk[19] .

A chr7 (q21.3) B Ladder Marker Blank Ponl

Scale 50 kbl | hgtg
chr7: 94,950,000] 85,000,000|
PON 1| e e |
PON1 ‘\,*..H ....... AV DIV PR PDIIIVIDD NI DYPIIVIDYD H
CpQG Islands (Islands < 300 Bases are Light Green)
CpG: 19 cpG:ss |

Transcription Levels Assayed by RNA-seq on 9 Cell Lines from ENCODE
Transcription
weehud, | . ' I ORI | 5 b 10l
H3K4Me1 Mark (Often Found Near Regulatory Elements) on 7 cell lines from ENCODE
Layered H3K4Me1
ves . M Ad A 522
H3K4ahe3 Mark (Often Found Near Promoters) on 7 cell lines from ENCODE

Layered H3K 4Me3

A A
H3K27Ac Mark (Often Found Near Active Regulatory Elements) on 7 cell lines from ENCODE
Layered H3K27Ac

DNasel Hypersensitivity Clusters in 125 cell types from ENCODE (_V'S)
Mg e

DNase Clusters I

R chr7: 94953670-94953794

m) CCCGACCATGGCGAAGCTGATTGCGCTCACCCTCTTGGGGA
TGGGACTGGCACTCTTCAGGAACCACCAGTCTTCTTACCAGT
AAGTTGGGTTGTGGTGAGGGCTGCAGCCTTCGTCCTCCTCAC «4mm

/\f AT AW

E1 PONIE R R B R L BEAE R

Figure 1 PONI gene fragment and basic information of telomere

(A)XTPONIHICpGI J1 BE EHEATHIIEALIE , F: IEM5IH; R: REG14; (B)PONIEE B ¥ i B EEDIE , Ladder#
7RDNAY 1 #bps KB, Marker HARIMEZS IR, Blank %5 P10 IR (C) (I ZRAR I e 2 00 A S5 L 5 W st B 2 1 A M Ji v W
(C—T), SUREREIGFS, AU HFS]; (D) MAsRPCRY HE <k, T EChbRiEf .

(A) Perform methylation assays on CpG island fragments of PON1. F: Forward primer; R: Reverse primer; (B) Determination of product

fragment length of PONI gene, and Ladder indicates the length of bps amplified by DNA, Marker as standard reference, Blank as blank
control; (C) Sanger sequencing was used to confirm the successful conversion of cytosine to thymine (C—T). The uplink S1 represents
the original sequence, and the downlink S2 represents the converted sequence; (D) Two groups of telomere PCR amplification curve, the

following figure was the standard curve.
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#%0.25 L, WIS uL, ddH,0 3.5 uLi )X
PR 2 E T 384 LAk I If R URAR N IR AF, IS8
R IEKADNAE N HMEZS B (Thermo
Fisher Scientific, Uppsala, Sweden), 7KZ%5H N[H
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1.4.2 3H¥ R PIK R

B2 BETR A WS uL, 5140.5 uL, FEAR
Mi1.5 uL, ddH,O 3 uLF K R A B T 384FL AR
BB OKAR AR AT, 36B4FE AR A X IR, 4
A WAL 5E bR 5 (Thermo Fisher Scientific,
Uppsala, Sweden), 7K%5 [ A7 B X IR
1.4.3 qQMSP ¥ 3¢ R

F% &480%%%%PCR®Z%§(ROC}16, Basel,
Switzerland) T4 #AE 20 B8 4 H S K I qMSP Y™ 3
KN, FHCfH e & 7 iR R Sk S
(PMR) . [RIFE, A T I2ASC 285 A6 0 &0 Jo] 1t 48 A %) o
R S P8 UK (T) FH N 2 48 DL IR 36 B4KE K 1Y) 45
DUEL(S) H-HEATPCRILNY, CHH 3R m BEA S W N
B DENAR 5 BIIR B8 W U I P PR, AR 44~
T A i 1) C A B 7 A o il 4 F T 20 B R A | ik A
P& ULEC(E D) o A 4n 28 X045 204 B 9 o A 4
B gk B = v L $E DL B/ X BEPE DL %/ 92 %6,
3YCHE S 5 IO S (R I s B

1.5 Fit=4b1E

K HISPSS 20.088 TR A it AT B P Ab B, K-SIE
250 A1 R 06 2 G 0 A e 1 o A, BUHE TR IE S A

1WA RIGRE R LB (n=152)

A7 FHERL 50 L5 S 2 B R 22 () o ARIESS
A1 R A 2 BRSO 7 8 (0 s
B F R, HSpearmaniFATHH M43 #7. P<0.05
hESAGIFE L

2 R

2.1 MAZFREBN—MRIGKREHERDH

WZHAEAR 1 (P=0.95 1) I 5] (P=1.000) |- % 45 1]
250 9 9 2 v [ L 2 JbE 24 R (homocysteine,,
Hcy) MM KE (glucose, GLU) 3 & X FE 41
(P<0.05), JSMH[E EE (total cholesterol, TC)MIHDL
FE BB £ P AR (P<0.0S, #1), HAKTER
SO BT oR DL B 25

2.2 it PON1 FHE K FExTEL

PON 1 H b 72 B2 70 5 191 40 vh b 35 v T % R
2H[1.03 (0.14~3.62) vs 0.25 (0~2.03), Z=-3.898,
P=0.0001]. PEHWA S, EFVED, FedildrH
LA LR B T X IR ZH[1.05 (0.15~4.21) vs 0.22
(0~1.98), Z=-3.786, P=0.0002], MfE& Mk,
9 B 2H 110 H AL R P 5 0 HR A I A W i 22 57 [ 1.02
(0.02~2.57) vs 0.38 (0~2.34), Z=-1.190, P=0.234]

2.3 MAmBKEXTLE

IRl AR N T [ O
M 2H[0.0447 (0.0432~0.0463) vs 0.0499
(0.0491~0.0517), Z=-11.843, P<0.0001]. 5
M, TEBPERL P, e 1o 20 s < B2 3 Bl
ST X B 4H (P<0.05) o

Table 1 Comparison of general clinical data between the two groups (n=152)

215 AL/ % MBI (B /Zo) Hcy/(pmol-L™) GLU/(mmol-L™") TG/(mmol-L™)

S il 2 60.37 + 12.02 112/40 1.18 +0.23 5.70 (5.05~7.36) 1.31 (0.98~1.83)

X HEZH 60.45 +12.23 112/40 1.14 +0.16 5.36 (5.01~6.29) 1.35 (0.92~1.86)
t/Z 0.061 — 1.835 -2.251 -0.624

P 0.951 1.000 0.047 0.024 0.533

2H 5 TC/(mmol-L™") HDL/(mmol-L™") LDL/(mmol-L™") CRP/(mgL™)
Jpa il 4.54 +1.13 1.16 £ 0.31 2.46 £0.78 6.60 (1.70~14.20)
X HRZH 5.04 +1.02 1.68 + 0.43 2.61 + 0.66 4.80 (4.10~6.20)
t/Z -4.106 -12.089 -2.027 -1.709

P <0.001 <0.001 0.071 0.087
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2.4 PON1 BEAKESIGKRIERIE X ERLE
PON 1 H AL 5 W 21 A7 i & 4F % 34 52 1 AH ¢
(4 r=0.299, P=0.0002; X 41r=0.437,
P=0.0001). #4b, ZEMEI4T, PONIH IS
TCHIHDLE A X (TC: r=-0.199, P=0.014;
HDL: r=-0.212, P=0.009), 7EXFE4 ", PON1
Ak 5 GLU S IEAH 56 (r=0.23, P=0.005)., &%
Th2E A, WAl ok K 5 PONT1 H 3L fL K
AN EA A (i 4Hr=0.023, P=0.775; X R4

#2 PONIE R B EAL 5imb K B R g R IEFRE X E S

r=—-0.157, P=0.054; #2).

2.5 inp K ESIGRISIREIFITHE X ERTE

s 1) A1 HB A it R K B AR RS G B A Ok
(r=—0.114, P=0.162), XML 3Z0E b 1 5 5 4
W4 7R G (r=—-0.234, P=0.004); TEWG1I4 3
i K BE M H ey 5 A 06 (r=-0.176, P=0.03), &+
e P R B M B (r=-0.375, P=0.024;
Kl2), RTatndtok &85 b B HAT R DGk .

Table 2 Correlation Analysis of methylation of PON1 gene with telomere length and clinical index

ZH 531 S B WS/ % Hcy/(pmol-L™") GLU/(mmol-L™") TG/(mmol-L™")
A
P 0.775 0.0002 0.209 0.655 0.076
r 0.023 0.299 0.103 -0.037 -0.144
X HRZH
P 0.054 0.0001 0.224 0.005 0.355
r -0.157 0.437 0.118 0.23 -0.077
20 5] TC/(mmol-L™") HDL/(mmol-L™") LDL/(mmol-L™) CRP/(mg-L™")
A
P 0.014 0.009 0.168 0.092
r -0.199 -0.212 0.112 0.138
XT AR ZH
P 0.352 0.372 0.35 0.082
r 0.077 0.074 0.078 0.149
0.060 [ o B 0. . o I il 4
- * otk ° 0% ¢
oass| o
£ 0.050 ’ °

BT I8

0.040 [ °

0.035 [

1 L L

HE: r=—0.026, P=0.078
Ltk r=-0.375, P=0.024

B2 imhi K B S IR R e AR A K S 4T

40
[HERE S E=Nird

80

Figure 2 Correlation analysis of telomere length and clinical indexes

W4L: r=-0.114, P=0.162

L X IE4L: r=-0.234, P=0.004
X

0.03 0.04 0.05
Uk

0.06 0.07
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