Sys Rev Pharm 2020; 11(6): 656 — 660

A multifaceted review journal in the field of pharmacy
E-ISSN 0976-2779 P-1SSN 0975-8453

Assessing the Fat Mass and Obesity Associated Gene
Polymorphisms (rs17817449 and rs1588413) in Obesity
and Type 2 Diabetes Mellitus

Abdulhussein A. Algenabi!,Majid K. Hussein?, Najah R. Hadi?, Fadhil A. Nasser!, Ghizal Fatima®, Hayder A. Al-Aubaidy*"
!Department of Clinical Biochemistry, College of Medicine, Kufa University, Najaf, Iraq

2Department of Pharmacology, College of Medicine, Kufa University, Najaf, Irag

3Department of Biochemistry, Era’s Medical College & Hospital, Lucknow, India

4School of Life Sciences, College of Science, Health and Engineering, La Trobe University, Bundoora, VIC, Australia 3086

Correspondence Author: Hayder Al-Aubaidy
E-mail: H.Alaubaidy@Iatrobe.edu.au

Article History: Submitted: 15.04.2020

ABSTRACT

This study aims to evaluate the effects of FTO gene polymorphism
(rs17817449andrs1588413) as predictor/ risk factors of type 2
diabetes mellitus in obese Iragi population. Four hundred obese
participants clinically diagnosed with type 2 diabetes were enrolled in
this study. A similar matching group of obese non-diabetic control
group was also included in this study. Multi-nominal logistic
regression analysis applied to study genotype and allele frequencies
for FTO gene polymorphism (rs17817449, rs15688413) in patients and
control groups. The homozygous genotype significantly (OR= 4.61, Cl
95% 2.61-8.12, P<0.001) increases the risk of T2DM by approximately
two folds with regarding to those of the wild type after adjustment for
other factors (age, sex and BMI).As for the FTO gene polymorphism
(rs1588413):

INTRODUCTION

Several studies showed there is strong association between fat
mass and obesity associated (FTO) gene polymorphism with
obesity and with type 2 diabetes mellitus (T2DM) [1 - 8].
Both genetic factors and environmental factors are risk
predictors for the development of T2DM. The genetic factors
play a vital role in pathogenesis of T2DM [9].There was a
strong correlation between the sequence variation of the FTO
gene located on chromosome 16 on the one hand and BMI,
obesity and type 2 diabetes in European Caucasians [10].The
protein consists of 505amino acids and is referred to the cell
nucleus. In Vitro studies exposed that FTO to be a member
of the ferrous and 2-oxoglutarate (20G) dependent oxygen
as super family [11]. The function of it includes oxygen
sensing, DNA repair, metabolism of fatty acid and post-
translation modifications [12-13]. In addition, its function in
energy regulation [14-15], demethylation of the nucleic acid,
regulating fat masses of body via lipolys is [16]. FTO
expressed in hypothalamus is related to the regulation of food
intake and physical activity [17]. Some studies showed no
association between FTO gene polymorphism and the level of
glucose [18], insulin levels [19], or Physical activity [20].
Other studies expressed an association between FTO gene
polymorphism and energy expenditure [21-23]. This study
aims to evaluate the effects of FTO gene polymorphism
(rs17817449 and rs1588413) as predictor/ risk factors of type
2 diabetes mellitus in obese Iragi population.

MATERIALS &METHODS

Study

This study was approved by the Human Research Ethics
Committee, University of Kufa. The study group included
800 participants (four hundred obese type 2 diabetics and a
matching control group).
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The homozygous genotype significantly (OR= 10.68, Cl 95% 5.04-
22.6, P<0.001) increased the risk of T2DM. The FTO gene
polymorphisms rs17817449 and rs1588413are strong predictors for
the development of type 2 diabetes mellitus in obese patients.
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Phenotypic data

According to WHO classification of obesity [20], body mass
index (BMI) was calculated. The biochemical analyses were
done including fasting plasma glucose, lipid profile and
serum insulin level.

Gene analyses

Plasma samples were withdrawn and were divided into two
parts, one portion (3 ml) was kept in a plain tube (without
anticoagulant) and the second portion (2ml) was kept in an
EDTA tube. Sera were stored at (-20 C) after centrifugation
at 2000xg for 10 minutes, while whole blood samples were
used for DNA extraction. DNA extraction was performed
using Promega kit as described in our previous study [29].
Fragment length polymorphism (PCR- RFLP) for FTO gene
using thermo cycler (Biometra, Germany). The primer
sequences of rs17817449was identified fromForward5'-AGC
TTC CAT GGC TAG CAT TA-3'and reverse5-AGG ACC
TCC TAT TTG GGA CA-3'. While the primer sequence of
rs1588413: forward 5-GCT CCC GTC TGC TCT GCC CT-
3’ and reveres primer was5-GCT GTG GGG AAG GGA
GGT GGT-3'[30].

Statistical analyses
Data were analyzed using Statistical package for social
sciences (SPSS) version 23 (SPSS Inc., Chicago, IL). Data were
presented as mean + standard deviation. One side Student t-
test was used to look for the differences between the two
groups (P at < 0.05).

RESULTS

Anthropometric data were shown in table (1), agarose gel
electrophoresis were shown in figure (1-A) for the FTO gene
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variant (rs17817449) while figure (1-B) showed the FTO gene
variant (rs1588413). The FTO gene variants were showed in
tables (2-3). Bothrs17817449 and rs1588413genotypes were

Table 1: Clinical and biochemical characteristics of study subjects

consistent (P=0.41) and (P=0.8) respectively, the biochemical
characteristics of studied individuals according to FTO gene
variants rs17817449 and rs1588413.

Parameters Obese Diabetic Subjects Obese Control Subjects P value
Male/Female ratio 400 (190/210) 400 (195/205) 1
Age (y) 54.8+8.8 539+9 0.7
BMI (kg/m?) 321+138 319+2 0.1
FBS (mg/dI) 239317 872+76 <0.001
HBALc (%) 7.7+0.7 46+05 <0.001
Cholesterol (mg/dl) 231.5+5.6 230.9+6.1 0.1
Triglycerides (mg/dl) 250+ 6.4 2495+73 0.3
VLDL (mg/dl) 50+ 1.3 499+15 0.3
LDL (mg/dl) 1413+68 1411+69 0.7
HDL (mg/dl) 403+35 39.9+3.6 0.1
Fasting plasma insulin (pU/ml) 332+23 296 £57 <0.001

BMI: Body mass index; FBS: Fasting blood sugar; HBAlc: Glycated hemoglobin; VLDL-C: Very low density lipoproteins-
Cholesterol; LDL-C: Low density lipoproteins-Cholesterol; HDL-C: High density lipoproteins-Cholesterol

Table 2: FTO gene polymorphism (rs17817449) & Allele frequency among the study groups

rs17817449(G/T) | Obese not T2DM | T2DM obese n=400 | Not adjusted OR (95% | P Adjusted OR | P
n=400 Cl) value (95% CI) value
Co dominant
GG(Reference) 125 80
TG 190 200 1.64 (1.16-2.31) 0.005 2.44 <
(1.62-3.6) 0.01
TT 85 120 2.2 (1.48-3.27) <0.01 4.61 <
(2.61-8.12) 0.01
Dominant
TT+TG 275 320 1.58 (1.15-2.19) 0.005 1.88 <
(1.27-2.78) 0.01
Recessive
GG+TG 315 280
(Reference)
TT 85 120 1.59 (1.15-2.12) <0.01 1.89 <
(1.27-2.28) 0.01
Additive
2(TT)+GT 360 440 1.9 (1.39-2.61) <0.01
Frequency of 180 220 1.9 (1.35-2.69) <0.01
T allele (45%) (55%)
Table 3: FTO gene polymorphism (rs1588413) & Allele frequency among the study groups
rs1588413 (C/T) Obese not T2DM T2DM obese | Not adjusted OR | P Adjusted OR (95% | P value
n=400 n=400 (95% CI) value Cl)
Co dominant
CC (Reference) 180 135
TC 175 185 1.41 (1.04-1.91) <0.01 4.88 (2.64-9.01) <0.01
TT 45 80 2.37 (1.54-3.63) <0.01 10.68 (5.04-22.6) <0.01
Dominant
TT+TC 220 265 ‘ 1.97 (1.32-2.92) ‘ <0.01 ‘ 2.18 (1.42-3.37) ‘ <0.01
Recessive
CC+TC(Reference) 355 320
TT 45 80 1.98 (1.32-2.92) <0.01 2.19 (1.42-3.37) <0.01
Additive
2(TT)+CT 265 345 | 1.62 (1.25-2.11) | <001 |
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Frequency of
T allele

132 172
(33%) (43%)

1.73 (1.26-2.38) <0.01

Figure 1: AGE showing the product analysis of A. rsl17817449 & B.rsI588413 SNPs specific primers template DNA with
matrix mix

In addition, the FTO gene (rs17817449) possesses significant
effects on glycemic markers and serum lipid profile, table (4).

However, FTO gene (rs1588413) genotype possessed more
significant effects on LDL-C levels.

Table 4: Characteristics of study group 1 according to FTO (rs17817449) polymorphism

Parameters GG (n=80) TG (n=200) TT (n=120) P value
Age (years) 54.27 £9.02 54.01+ 8.76 54.21+ 8.93 0.96
BMI (kg/m2) 3015+182 | 3209+ 1.84 342+ 1.79 0.000
Cholesterol (mg/dl) 230.77 £5.84 | 232.08 £5.49 231.28+ 5.47 0.16
Triglycerides (mg/dl) 250.08 £ 6.49 | 250.06 + 6.4 249.99 + 6.48 0.99
VLDL (mg/dl) 50.01+1.29 50.01+£1.28 49.99+1.29 0.98
LDL(mg/dl) 138.45+ 7.6 141.79+ 6.29 143.07 £ 7.06 0.000
HDL(mg/dl) 42.3+3.48 40.27+ 3.49 38.2+3.49 0.000
Fasting plasma insulin (uU/ml) | 31.9 £2.27 329+2.26 3476 £ 2.44 0.000
HBAlLc (%) 7.67+0.72 7.73£0.72 7.71+0.73 0.82
FBS mg/dl 241+ 9.65 24092 £5.21 235.45 +6.04 0.000

BMI: Body mass index; FBS: Fasting blood sugar; VLDL-C: Very low density lipoproteins-Cholesterol; LDL-C: Low density
lipoproteins-Cholesterol; HDL-C: High density lipoproteins-Cholesterol; HBAlc: Glycated hemoglobin.

DISCUSSION

Type 2 diabetes mellitus is a chronic medical condition
affecting millions of individuals globally [24]. T2DM is more
common on people with obesity [24]. Both conditions have
common risk factors such as genetic predisposition [25], and
environmental factors [26]. Previous studies looked for the
association between weight gain and T2DM [27] and
illustrated the role of the FTO protein in regulation of the
body weight [28]. Studies published earlier by our team
showed the significant association between the FTO
(rs9939609 and rs918031) gene polymorphisms in patients
with diabetes [29-30]. Statistically, the SNPs represent a
significant risk factor for diabetes, however, this is largely
dependent on other parameters (like the individual
characteristics of the participants in this study) [31]. In the
current study, FTOrs17817449 SNP was significantly
correlated with obesity and T2DM. The T Allele
FTOrs17817449gene may be a good predictor for obesity and
diabetes in Iragi population when compared to the TG and
GGAlleles [32-34], table (2). Similarly, the SNP rs1588413
(The Allele T) showed to be another strong predictor for the
development of T2DM among the obese Iragi population,
table 3.  The FTO rs17817449 and rs1588413 SNPs
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significantly affects the markers of glycemic control and
dyslipidemia. This indicates that the obese Iraqi diabetics
who have (TT/TGrs17817449 and TT/TC rs1588413)
genotypes are more prone for diabetic complications (both
micro & microvascualr), via several pathways, most
commonly via the adipocytokines activation causing fatty
acid deposition in the liver and skeletal muscles and produce
insulin resistance [35].

CONCLUSION
The FTO gene SNPsrs17817449 and rs1588413 can be used
as a predictor for the development of diabetes among the
obese Iragi population via its effects on serum lipids, insulin
and glucose levels.
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