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Interaction of polymorphisms of Leptin receptor gene GIn223Arg
MnSOD9Ala/Val genes and smoking in nonalcoholic fatty liver disease
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Abstract: Objective  To investigate the interaction of polymorphisms of leptin
receptor ( LR) gene GIn223Arg manganese superoxide dismutase9Ala/Val ( MnSOD9Ala/
Val) genes and smoking in nonalcoholic fatty liver disease. Methods The genetic
polymorphisms of LEPR gene GIn223Arg and MnSOD9Ala/Val were analyzed by
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polymorphism-polymerase chain reaction ( PCR) technique in peripheral blood leukocytes
of 600 NAFLD cases and 600 healthy persons. Results The frequencies of LR gene
GIn223Arg ( G/G) and MnSOD9Ala/Val ( V/V) were 48.67% and 50.17% in NAFLD
cases and 21. 17% and 21. 50% in healthy controls respectively. Statistical tests showed
significant difference in the frequencies between the two groups ( P <0.01) . The risk of
NAFLD with GIn223Arg ( G/G) was significantly higher than those of controls( OR =
3.5309 95% CI =1.8165 —5.0724) . The individuals who carried with MnSOD9Ala/Val
(V/V) had a high risk of NAFLD ( OR =3. 6756 95% CI =1.9137 - 5.5496) .
Combined analysis of the polymorphisms showed that percentage of GIn223Arg ( G/G) /
MnSOD9Ala/Val ( V/V) in NAFLD and control groups was40.33% % and 7.50%
respectively( P <0.01) . The people who carried with GIn223Arg( G/G) / MnSOD9Ala/
Val ( V/V) had a high risk of NAFLD ( OR =8. 4014 95% CI =4.2926 —12. 4238) . The
smoking rate of the case group was significantly higher than which in the control group
(OR=3.6754 95% CI =1.4193 —-4.9581 P <0.01) and statistic analysis suggested an
interaction between smoking and GIn223Arg( G/G) / MnSOD9Ala/Val ( V/V) which
increase risk of NAFLD ( OR = 9.8665; OR = 8.5476) . Conclusion  GIn223Arg
(G/G) MnSOD9Ala/Val ( V/V) and smoking are the risk factors in NAFLD and the
significant interactions between geneticpolymorphisms of GIn223 Arg MnSOD9Ala/Val and
smoking added the risk of NAFLD.
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600 410 190
(54.81 +5.65) 2 N
(
) 5 2 ~3ml
QIAampDNA ( QIAgen )
DNA DNA -30 C
1.2
1.2.1 GIn223Arg ! :

5’ -ACCCTTTAAGCTGGGTGTCCCAAATAG3’
57 -AGCTA GCAAA TATT TTTG TAAG

CTATT3’
PCR : DNA 1 pl
0.5 pl Taq DNA Mix  ( Takara
) 25 plo 194 C 5 min; 94 °C
55 C 455 72 C 30 s 40
; 72 C 7 min.
BioRad
Msp I ( NEB ) 37 C 4 h
4 nl  BioRad
1.2.2  MnSOD9Ala/Val ’

5 ‘CAGCCCAGCCTGCGTAGACG 3’
5 ‘GCGTTGATGTGAGGTTCCAG 3’
o TaKaRa PCR
Am-plification Kit( )
PCR 25 ul PCR
DNA DNA 1 wl (10 mg/L) 10 x
PCR Buffer (3 mmol/L MgCl,) 2.5 pl dNTP
Mix ture 2 wl.TaKaRa Taq DNA 0.125 pl
( 5U/ul) ITwl (0.5 wmol/L)
17.375 pl. PCR
93 C
I min 35

293 C
1 min

1 min 66 C
70 C 10

3 min
70 °C
min. PCR MnSOD 9Ala/ Val

172 bp PCR 10l PCR

10 x buffer 2 1100 x
(BSA) 0.2 wl.BsaWI 0.5l (5U/pl
); 7.3 ml

43
20 pl 60 C
16 h o 3.5%
( 0.5 pg/ml )
0.5xTBE 80V 40 min,
1.3
Hardy-Weinberg
P> 0.05 Hardy-Weinberg
0 ( OR) 95% (95%
CI)
X P <
0.05 o logistic
o Khoury =~ Wagener
9
Ly >1
vy <1
oy =1
v 1gOR o 2:0R,,, =
OR, x OR, i OR, ., > OR, x OR,

; OR,,, < OR, x OR, ;
OR,,, =O0R, + OR, -1 o
( attributable proportion of interaction API) =
OR, ,{OR, + OR,) +1 /OR, -
( relative excess risk of interaction
RERI) =OR,,, - ( OR, + OR,) +1, OR, ,,
2 OR OR,.OR,
OR SPSS 11.0

2
2.1 NAFLD
1 NAFLD
; NAFLD

1 NAFLD
Table 1 Comparison of the general characteristics

between NAFLD group and control group( n =600)

NAFLD P
>0. 05
407(67.83%) 410(68.33%)
193(32.17 %) 190(31.67%)
(xxs) 54.76 +4.89  54.81 £5.65 >0.05
<0.01
- 305(50.83%) 475(79.17%)
+ 295(49. 17%) 125(20.83%)
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2.2 Weinberg (P >0.05)
2.2.1 GIn223Arg GIn223 ArgMsp ( 2). AA+AG.GG
I 421 bp (P<0.01); G
Msp I 3 tA/ALG/G NAFLD
A/G G/G Msp | (P <0.01) OR 1
294 bp 127 bp i A/G G NAFLD ;
Rsal 421 bp.294 bp 127
bp P AJA Msp | N
421 bp ( Do (P<0.01)
GG NAFLD o 2
GIn223Arg( A—G ) NAFLD
MnSOD9Ala/Val3 N
2.4 GIn223Arg  MnSOD9Ala/Val
NAFLD
3 GIn223Arg( G/G) /
MnSOD9Ala/Val ( V/V) NAFLD

1 GIn223Arg PCR
Figure 1 The electrophoretogram of PCR products of
GIn223Arg gene digested

2.2.2 MnSOD9Ala/Val
Val ( A/A) 1
DNA MnSOD9Ala/Val ( V/V)
1 172 bp DNA
MnSOD9Ala/Val ( A/V)
2 88

( 2).

MnSOD9Ala/
88 bp

172 bp  DNA

2 MnSODYAla/Val PCR
Figure 2 The electrophoretogram of PCR products of
MnSOD9Ala/Val gene
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Hardy-
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V)  8.4014 .
2.5 NAFLD
NAFLD X
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NAFLD.
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5 GIn223Arg( G/G)
GIn223Arg( AA +AG) /
9.8665  GIn223Arg( G/G)
2.7 MnSOD9YAla/Val
NAFLD
6 MnSOD9Ala/Val ( V/V)
MnSOD9Ala/Val ( AA + A/
V) / 8.4014  MnSOD9Ala/Val (V/
V) .
3
(ob)
4.5 Kb mRNA  166/167
N 21
145 /146aa
16 kD
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2 GIn223Arg MnSOD9Ala/Val
Tab 2 Distribution of polymorphisms of GIn223Arg genotypes and MnSOD9Ala/Val allele and analysis of genetic model

NAFLD OR 95% CI P
GIn223 Arg
AA + AG 308(51.33%) 473(78.83%) 1. 0000
GG 292(48.67%) 127(21.17%) 3.5309 1.8165 -5.0724  <0.01
A 432(36.00%) 639(53.25%) 1. 0000
G 768( 64. 00%) 561(46.75%) 2. 0250 1.8975 ~5.4706  <0.01
(AG + GG) /AA 476: 124 434:166 1. 4683 0.9487 ~1.8036  >0.05
GG/( AG + AA) 292:308 127:473 3.5309 1.9592 ~6.8945  <0.01
MnSOD9Ala/Val
AA +AV 299( 49. 83%) 471(78.50%) 1. 0000
VvV 301(50. 17%) 129(21. 50%) 3.6756 1.9137 ~5.5496  <0.01
A 418(34.83%) 631(52.58%) 1. 0000
v 782(65.17%) 569(47. 42%) 2.0747 1.4649 ~4.2871  <0.01
(AV + VV) /AA 481:119 440: 160 1.4698  0.7930 ~1.9063  >0.05
VV/( AV + AA) 301:299 129:471 3.6756 1.9592 ~6.8945  <0.01
3 GIn223Arg  MnSOD9Ala/Val NAFLD M

Table 3 Interaction of polymorphisms of GIn223Arg MnSOD9Ala/Val genes in nonalcoholic fatty liver disease

NAFLD OR 95% CI P
GIn223 Arg MnSOD9Ala/Val
AA+A/G AA +A/V 249(41.50%)  389(64.83%) 1. 0000
AA +A/G VIV 59(9.83%) 84(14.00%) 1.0973( OR,)) 0.5725 -2.1792 >0.05
G/G AA +A/V 50(8.33%) 82(13.67%) 0. 9626( OR,) 0.7594 -1.9703 >0.05
G/G VIV 242(40.33%)  45(7.50%) 8.4014( OR,,,) 4.2926 -12.4238 <0.01
(1) y>1;0R,,, >0R, xOR, ; = OR,,-(OR, +O0R,) +1 /OR, , =0.8738;
=O0R,,, -(OR, +OR,) +1=7.3415
4 NAFLD
Table 4 Related analysis of NAFLD susceptibility and smoking status
NAFLD OR 95% CI P
305(50.83%) 475(79. 17%) 1. 0000
295(49. 17%) 125(20.83%) 3.6754 1. 4193 ~4. 9581 < 0.01
5 GIn223Arg NAFLD o
Table 5 Interaction of polymorphisms of Leptin receptor gene GIn223Arg genes and smoking
in nonalcoholic fatty liver disease
Gln223Arg NAFLD OR 95% CI P
AA +AG 251(41.83%) 385(64.17%) 1. 0000
AA + AG 57(9.50%) 88(14.67%) 0.9935( OR,) 0.5902 ~ 1. 9794 >0. 05
GG 54(9.00%) 90( 15.00%) 0.9203( OR,) 0. 6439 ~ 1. 9406 >0.05
GG 238(139.67%) 37(6.17%) 9.8665( OR,,,)  4.6701 ~13.539%4 <0.01
(1)y>1;0R,,, >0R, xOR, ; = OR,., -(OR, +OR,) +1 /OR,,, =0.9074;

=OR,,, - (OR, +OR,) +1=8.9527
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Table 6 Interaction of polymorphisms of MnSOD9Ala/Val genes and smoking in nonalcoholic fatty liver disease

MnSOD9Ala/Val NAFLD OR 95% CI P
AA +AV 246(41.00%)  391(65.17%)  1.0000
AA +AV 53(8.83%) 80( 14.33%) 1. 0530( OR,) 0.7806 —-2. 1734 >0.05
vV 59(9.83%) 84( 14.00%) 1.1164( OR,)  0.7430 —2. 0426 >0.05
Vv 242(40.33%) 45(7.50%) 8.5476( OR, ,,) 4.6923 - 12.3762 <0.01
(1) y>1;0R ,, >OR, x OR, ; - OR,,- (OR +OR) +1 /OR,,, =0.8632:
=OR ., -(OR, +OR,)) +1=7.3782
- ( JAK-STAT) ( ROS)
Y N N ROS
; ROS ROS
oA (LPO) LPO
( LR) . Kupffers HSCs
N 0, ( SOD)
5. 1kb 1165
o H,O0,
obRa.b.c.d.e.f o SOD
6 2 CuZnSOD. MnSOD. FeSOD. NiSOD
o FeZnSOD o
2 ROS
( MnSOD)
o MnSOD
o (6q25) 4
6 668 A—G 2 GCT/GTT
o MnSOD 2 GCT/
( Gln) ( Arg) GTT MnSOD ( MTS)
9 ( Ala)
o ( Val) MnSOD9Ala/Val
3 : GIn223 Arg( A/A) .GIn223 Arg MnSOD
(A/G)  GIn223Arg( G/G) Ala a-
GIn223 Arg 9Val B- o=
B GIn223Arg( G/G)
NAFLD OR Ala
3.5309 95% CI  1.8165 ~5.0724. MnSOD
o GIn223Arg ( G/G) MnSODVal
NAFLD 9Ala v
GIn223 Arg( G/G) MnSOD
. 1849 .
- . MnSOD9Ala/Val( VV)  NAFLD
Y A"
NAFLD \AY%
OR 8.5436 v>1; Vv
NAFLD o NAFLD Vv
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OR,,, >OR, x OR,
Vv NAFLD
MnSOD9Ala/Val ( VV)
GIn223 Arg( G/G)

NAFLD
NAFLD
20
SOD
(NO) . .
2122

o

MnSOD9Ala/Val( V/V) .GIn223 Arg( G/

G) NAFLD o
NAFLD

GIn223 Arg

MnSOD9Ala/Val NAFLD
NAFLD
NAFLD
NAFLD
NAFLD o
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