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[ ABSTRACT ] Aim To explore the correlation between methylation rate of different cytosine-phosphate-guanine
(CpG) sites in the Furin promoter region and blood lipids in non-diabetic adults. Methods This study was a cross-
sectional study.  The study population was non-diabetic adults from the Gusu cohort.  The methylation rates of the eight
CpG sites in the Furin promoter region, blood glucose, blood lipids, blood pressure and other assays in this population at
baseline were collected, and the correlation between the methylation rates of these sites and blood lipids were investigated
by variance analysis and Logistic regression models. The E-value was used to evaluate the robustness of the relationship
between methylation rates of the CpG sites and blood lipids. Results The methylation rates of CpG sites in Furin pro-
moter region were only correlated with the level of total cholesterol (TC).  The methylation rate of CpG4 site was lower in
TC increased group than that in normal group (P <0.05).  Multivariate Logistic regression analysis showed that
methylation rate at CpG2 site (with a change of 10% ) was independently correlated with elevated blood TC (OR=1.62,
95%CI: 1.05 ~2.51, P=0.031). After adjusting for relevant covariates, the methylation rate of CpG2 was still posi-
tively correlated with elevated TC in subgroups of different ages/genders.  The E-value calculated according to the correla-
tion between the methylation rate of CpG2 and the risk of elevated TC in the multifactorial analysis was 2. 62, which suppor-
ted the robustness of this relationship. Conclusion Elevated methylation rate of CpG2 site in the Furin promoter re-
gion is an independent risk factor for elevated blood TC.  This site may be a potential target for regulating blood TC.
[KEY WORDS] Furin; promoter; methylation; blood lipid; correlation
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TSS

Furin promoter

+914 «——>+1 168

+1 16!
/ 8 CpG sites/

5' -CAGCAAATAGTGGGCAGGGACTGGGAGCGATAAATTCACGGGAG
1 2

CCTCCCAGGGCTGGTAACAGGACCCCGCGTGGTGTCTCTGCTAGA

3 4

GGGAGAGACTGATTGGGTGTCCGAGTGGCCCTCCCGTGGCCTGCT

5 6

CTGTGGCTGTGTCAGAGCCAGACCCCCAGTGTCTGGGAAACAGCA

GTCGGTCCTGGGGTGAGGCGCAATTTGAGTGGCCCAGAGTGGCTC
7 8

TCTGTGTCAGGAGGTTCTGGTGCTGGAGA- 3’
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( differentially methylated region) ,,

Figure 1. Illustration of Furin promoter methylation sites
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Table 1. Baseline data of the study population
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TG 434/ [ (% ) ] IEH 1648(89.96)
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TC 34/ #1(% ) ] EW  1597(87.17)
FhE 235(12.83)
LDLC 4341/ [ (% ) ] IEH 1689(92.19)
FhE 143(7.81)
HDLC 541/ #1( % ) ] R 1742(95.09)
[k 90(4.91)
Furin J3 31F CpG i LML/ % CpGl  48.92+6.58
CpG2  12.84%4.02
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Figure 2. Furin promoter methylation rates in different lipid groups
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Table 2. Univariate and multivariate Logistic regression analysis of TC related factors

. HRR ZHE

e
OR(95%CI) P OR(95%CI) Py

AES 1.04(1.03~1.06)  <0.001 1.04(1.02 ~1.06) <0. 001
PR (S H AL 1.26(0.94 ~1.69) 0.117 1.39(1.02~1.9) 0.035
FPG 1.21(0.98 ~1.48) 0.072 1.05(0.84 ~1.3) 0.68
e 1.01(1.01 ~1.02) <0.001 1.01(0.99 ~1.02) 0.349
kK 1.02(1 ~1.03) 0.038 1.01(0.99 ~1.03) 0.366
Furin J5 37 7 WP R4k CpG Arf LR (4 10% )

CpGl 0.92(0.75 ~1.13) 0.428 1.04(0.75 ~1.43) 0.832

CpG2 1.02(0.73 ~1.44) 0.902 1.62(1.05 ~2.51) 0.031

CpG3 0.89(0.71 ~1.11) 0.296 0.92(0.62 ~1.36) 0. 665

CpG4 0.78(0.62 ~0.98) 0.032 0.72(0.49 ~1.08) 0.112

CpG5 0.84(0.67 ~1.06) 0.14 0.82(0.56 ~1.22) 0.332

CpG6 0.93(0.74 ~1.18) 0.574 1.25(0.85 ~1.83) 0.264

CpG7 0.88(0.7 ~1.12) 0.305 0.94(0.67 ~1.31) 0.696

CpG8 1.13(0.81 ~1.59) 0.469 1.27(0.86 ~1.88) 0.23

3. THANE S Furin B31F CpG2 ML S HEMLE

(5 10% ) 5 TC 75 XU < Bk

Table 3. Association of methylation rate (per 10% ) at
the CpG2 site of the Furin promoter with

risk of elevated TC in subgroups

Risk ratio for confounder-outcome relationship

WHARE  n ;;J?f’)/] OR 95%cl  PH
AR

<60 % 1429 171(11.97) 1.61 0.97 ~2.65 0.063

=60% 403 64(15.88) 1.9 0.71 ~5.04 0.199
4531

677 76(11.23) 1.58 0.74-~3.38 0.238

s 1155 159(13.77) 1.7 0.98 ~2.94 0.057

T PRI R F AR AR M FPG e R AT kR Bk CpG2 LU

SIH A CpG AL TP AEAL R

©

2]

IN

N

E value:(2.62,2.62)

1 1 1 J

2 4 6 8
Risk ratio for exposure-confounder relationship
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KRB

MR _EARTE SR E ETAER A HE R E {8,

Figure 3. Schematic diagram of E-value calculation
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