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Effect of FABP2 gene G54A polymorphism on lipid and
glucose metabolism in simple obesity children

XU Yunpeng Rao Xiaojiao HAO Min HOU Lijuan ZHU Xiaobo CHANG Xiaotong
Department of Biochemistry Hebei North University Zhangjiakou 075000 China

Abstract: Objective  To explore the relationship between intestinal fatty acid
binding protein ( FABP2) gene G54A polymorphism and simple childhood obesity the
effect of mutant 54A FABP2 gene on serum lipids and glucose metabolism. Methods
The total of 83 subjects with overweight/obesity and 100 subjects with healthy/normal
weight were involved in this study. The G54A FABP2 gene allele and genotype

frequencies between control group and overweight/obesity group were detected using
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polymerase chain reaction ( PCR) —restriction fragment length polymorphism ( RFLP)
technology and DNA sequences were confirmed by DNA sequencing. The automatic
biochemical analyzer was used to detect fasting blood glucose ( FBG) triglyceride ( TG)
total cholesterol ( TC)  high-density lipoprotein cholesterol ( HDL-C) and low-density
lipoprotein cholesterol ( LDL-C) levels. Plasma insulin ( Ins) was detected by radiation
immune method free fatty acids ( FFA) was tested by ELISA method insulin resistance
index ( HOMAHR) was also calculated. The correlation between FABP2 G54A
polymorphism and the development of children” obesity was analyzed. The relation
between FABP2 G54 A polymorphism and abnormal blood lipid and insulin resistance was
assessed. Results  The results of study on FABP2 gene polymorphism revealed as
followed. In overweight/obese groups the frequencies of GG GA AA genotypes was
33.7% 49.4% and 16.9% respectively. In control group the frequencies of GG GA
AA genotypes was 51.0% 40.0% and 9. 0% respectively. The differences between two
groups was statistically significant (y* =6.27 P <0.05) . In overweight/obesity group
the frequencies of alleles were 58. 4% for 54G and 41. 6% for 54A. In control group the
frequencies of alleles were 71. 0% for 54G and 29.0% for 54A. There was significant
differences (y* =6.32 P <0.05) . The plasma biochemical variables results showed that
compared with the normal control group plasma TG ( P<0.01) 1Ins( P <0.05)
HOMAHR( P <0.05) were elevated in overweight/obesity group the difference between
two groups was statistically significant. At the same time in overweight/obesity group
the carriers of AA homozygous genotypes had significantly higher plasma TG levels than
those with GG wild genotypes ( P <0.05) . A increased tendency of plasma Ins FFA
levels and HOMA-R was found in the carriers with AA homozygous genotypes but no
differences compared with those with GG wild genotypes. Compared with those with GG
wild genotypes related plasma biochemical variables in the carriers with GA heterozygous
genotypes had no differences ( P > 0.05). Conclusion The FABP2 gene G54A
polymorphism is related to simple children obesity and lipid metabolism abnormality. The
allele encoding in FABP2 gene may be a potential factor contributing to promoting lipid
metabolism abnormality of and insulin resistance.
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Table 1 The assayed results of biochemical variables between overweignt/obesity and control groups
TG/ TC/ HDL-C/ LDL-C/ FBG/ FFA/ Ins/
( mmol /L) ( mmol /L) ( mmol /L) ( mmol /L) ( mmol /L) ( pmol /L) (mU/L) HOMAR
100 0.74+0.22 4.26+0.46  2.28+0.29 1.62+£0.51  5.21 £0.18 133.56 +135. 11 4.73+3.18 1.09+0.73
/ 83  1.08+0.40? 4.28+0.60 2.23+0.27 1.5520.67 522+0.21 157.12%145.69  8.29 +9.07'") 1.92 +2.06("
(1) P <0.05;(2) P<0.01
TC.HDL-C.LDL-C.FBG.FFA
2.2 PCR 2000
DNA PCR 500
304
1% 300 bp 504 250
FABP2 100 100
GAPDH 451 bp( 1) 5
2.3 M: 2000 bp DNA Marker; G: GAPDH( 451 bp) ; 3.5.8:
4/A54 4 bp~204
Hha 1 GCG | © G54 /A5 (3 304 bp.204 bp
FARP? ha 1 100 bp) ; 1.4.7: A54/A54 (1
. 304 bp) ;2.6 G54/G54 (2 204
3 G54/G54 bp 100 bp) ;9: FABP2 PCR
204 bp 100 bp J 1 FABP2 PCR  Hhal
G54/A54 1 Figure 1 Restriction endonuclease Hha 1 digestion
304 bp.204 bp 100 bp ; analysis of PCR products of FABP2 gene
AS54/A54 2 GeneBank 100% -
304 bp ( 1) . : 54 G
2.4 54 A; 54
FABP2 2 G G
GCT/GCT; GCT/ACT; ACT/ACT
" T " 54
2 FABP2 PCR
Figure 2 Sequence maps of PCR products of FABP2 gene
2.5 FABP2 G54/A54 ( OR) 1.22(95% CI 1.04~1.42)
/ (P =0.903) ACT OR 0.70(95%CI 0.53~0.93) ,
(P =0.824) 2.6 FABP2 G54A
° 3 / GG
2 / AA TG
(¥’ =6.27 P< (P <0.05) Ins FFA HOMAR
0.05) ; i G/A
(¥’ =6.32 P <0.05) GCT GG .
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Table 2 The distributions of genotype and allele of FABP2 between overweignt/obesity and control groups
n( %)
N G/G G/A A/A GCT ACT
/ 83 28(33.7) 41(49.4) 14(16.9) 97(58.4) 69(41.6)
100 51(51.0) 40( 40.0) 9(9.0) 142(71.0) 58(29.0)
X 6.27 6.32
P 0. 043 0.012
3 / G54A
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(o) (omd)  Goml) (1) (o) () (i OWR
AA/28 0.96 £0. 40 4.35+0.66  2.30 +£0.25 1.61 £0.76  5.27 £0.20 125.34 £65.73 7.89+6.57 1.86%1.57
AT/41 1.09 +£0. 39 4.19+£0.57 2.19+0.29 1.50 £0.66  5.22+£0.21 135.17 £79.20 7.13£6.35 1.66 +£1.49
TT/14 1.30 £0.37(0 4.39£0.58  2.19 £0.29 1.61 £0.55 5.11 £0.20 284.95 +£290.37 12.47 +16.80 2.79 +3.71
(1) 66 P <0.05
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