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Development of the atherosclerosis biomarker for preemptive medicine
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The aim of this study is to develop of the biomarkers for atherosclerosis.
On that account, DNA methylation levels has been investigated the associations of visceral fat that
is the basis atherosclerosis.

A total of 486 subjects living in Hokkaido, Japan, were enrolled residents who attended a health
check-up program. In this program, the variables related to visceral fat such as visceral fat
accumulation, fatty liver and others, and the variables related to atherosclerosis such as Stiffness

parameter 3 , IMT and plaque formation were measured using an ultrasonography. DNA methylation
levels of LINE-1, LPL, CETP, ABCA1l, TXNIP, SOCS and HIF3A genes which were related to visceral fat
were measured by pyrosequencing method. Stiffness parameter B that proves the early stage of
atherosclerosis was correlated with visceral fat accumulation by multiple linear regression

analysis. However, there are no correlation between visceral fat accumulation and DNA methylation
levels of seven genes.

Stiffness parameter (3 DNA



2015

arteriosclerosis
550
2017
2015
486
63.4+ 9.88
226 260
1

atherosclerosis

Stiffness Parameter f3

D
DNA
DNA
60
DNA
DNA
xk1 WHREOWNR (%)
40 19 (39 26 (5.3) 45 (9.2)
50 39 (8.0 67 (13.8) 106 (21.8)
60 105 (21.6) 113 (23.3) 218 (44.9)
70 48 (9.9 45 (9.3) 93 (19.2)
80 15 (31 9 (18) 24 (4.9)
226 (46.5) 260 (53.5) 486 (100)




Stiffness parameter [
IMT : intima media thickness IMT
IMT mean IMT

BMI

long interspersed nuclear element-1 (L/INE-I)
lipoprotein lipase (LPL) cholesteryl ester transfer protein (CETP)
ATP-binding cassette transporter Al (ABCAI) thioredoxin interacting protein (TXNIP)
suppressor of cytokine signaling (S0CS) hypoxia-inducible factor 3a (HIF34)

7
DNA PyroSequencing
LINE-1 3 LPL 4 CETP 4 ABCA1
9 TXNIP 1 S0cS 4 HIF3A 7
CpG
1
Stiffness parameter S mean IMT

Stiffness parameter (3
y=7.914664 0.0324084x =0.12 P=0.0095

mean IMT
P=0.0021 BMI  P=0.0498 P 0.0001
32 Stiffness Parameter8 & 7°5 — 7 OB EIZH | B L ESRIT
Stiffness Parameter 3
H B B P B P
0.257 0.8546 0.161 0.9817
0.019 0.0186 0.012 0.4052
0.055 0.6587 0.038 0.1049
BMI 0.125 0.2017 0.086 0.2229
H 0.066 0.9104 0.042 0.5217
St ! ffness 0.421 0.7172 0.264 0.4395
parameter B 0.021 <0.0001 0.015 <0.0001
0.037 0.1916 0.024 0.3452
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HDL 0.015 0.1818 0.009 0.7187
Stiff-ness parameter B 0.014 0.0027 0.009 0.2205
0.022 <0.0001 0.014 0.3031

0.013 0.6621 0.007 0.2705
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BMI
(mean=SD) (mean=SD) P P P P P
LINE-1 (n=456) 56.9%2.8 57.3x2.7 0.11 0.05 0.26 0.03 0.47 0.05 0.27 -0.004 0.93
LPL (n=439) 22.6+3.8 23.6+3.6 0.0359 0.02 0.61 -0.03 0.49 -0.01 0.86 0.09 0.06
CETP  (n=367) 76.1+8.8 76.4+8.3 0.86 -0.04 0.49 -0.03 0.57 -0.04 0.48 0.02 0.65
ABCA1 (n=316) 35.2+6.7 35.7+6.3 0.64 -0.02 0.77 -0.03 0.61 -0.05 0.35 0.11 0.0495
TXNIP (n=158) 78.1+4.5 75.5+6.0 0.0125 -0.20 0.0126 -0.20 0.0122 0.03 0.69 0.16 0.0445
S0CS (n=157) 76.0+4.7 76.5+4.4 0.59 -0.02 0.81 -0.04 0.58 -0.07 0.33 -0.06 0.44
HIF3A (n=444) 40.1%+8.0 39.5+7.8 0.55 -0.19 <0.0001 0.01 0.86 -0.03 0.54 0.25 <0.0001
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LPL 0.199 0.1633 1.056 <0.0001 0.360 0.0183 0.412 <0.0001
0.023 0.5726 0.124 0.4797 0.042 0.0341 0.047 0.5963
HIF3A 0.085 0.4876 0.034 0.8495
TXNIP 2 0.664 <0.0001 0.272 <0.0001
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Stiffness parameter[3 mean IMT
DNA P P (mean=SD) (mean=SD) P
LINE-1 (n=469) 0.07 0.11 -0.06 0.17 57.042.8 56.9+2.8 0.86
HIF3A LPL (n=452) -0.01 0.91 -0.05 0.30 22.63.7 22.7+4.1 0.83
CETP  (n=378) -0.11 0.0291 -0.13 0.0143 76.4+85 75.5+9.0 0.36
P=0.0002 ABCA1 (n=326) 0.08 0.16 0.001 0.99 35.0+6.8 35.8+6.2 0.27
TXNIP (n=164) 0.01 0.93 0.15 0.0478 77.3+48 77.9%55 0.29
S0CS  (n=164) -0.05 0.55 -0.05 0.51 76.2+4.4 76.05.2 0.89
HIF3A (n=457) 0.05 0.31 -0.11 0.0223 40.9%+8.0 38.0%7.7 0.0002
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Stiffness parameter[3 mean IMT
B P B P B [
CETP 1.862 0.0332 0.001 0.0320
0.212 0.6308 0.008 <0.0001
TXNIP 0.003 0.2842
Stiffness parameter 3 mean IMT 0013 02469
0.001 <0.0001
CETP P:o_0332 P:o_o320 TXNIP HIF3A 0.001 0.5251 0.015 0.2064
0.007 0.0016 0.118 0.0351
HIF3A 0.001 <0.0001 0.013 <0.0001
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The stiffness parameter [ assessed by an ultrasonic phase-locked echo-tracking
system is associated with plaque formation in the common carotid artery. Ichino N, et

al. J Med Ultrasonics. 2012; 39: 3-9.
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Association of circulating miR-20a, miR-27a, and miR-126 with non-alcoholic fatty liver disease 2019
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CD36 polymorphism (rs1761667) was associated with fatty liver in a Japanese population.
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