American Journal of Infectious Diseases 7 (2): 402011
ISSN 1553-6203
© 2011 Science Publications

Genetic Polymor phismsin the Fat Mass and Obesity-Associated
Gene Confers Risk of Obesity in Iragi Population

Shatha Ramadhanzaidan, Faris Abd Al Kareem
and Lujain Anwar Alkhazrajy
Obesity Research and Therapeutic Unit,
Al-Kidney Medical College, Baghdad University, Iraq

Abstract: Problem statement: Obesity is strongly influenced by genetic factokith an estimated
heritability of 60% BMI. Genetic susceptibility tthe common form of obesity appears to be
polygenic. Although theoretical analyses emphasittesl power of genetic association study in
common polygenic diseases, the search for genderdog the risk of obesity has thus far not been
very successfulApproach: In this research, DNA was extracted from 100 ifdiials who diagnosed
as diabetes mellitus and have obesity referred It&iddy research and therapeutic unit and in
Baghdad 40 subject used as control. Thirty cycleB@OR were performed on exons 2 and 3 of the
FSHR gene, which encode for the translated FSHoReipr Results: For each exon, 30 cycles of
PCR were performed at 95°C for 1 min, 55°C for 80s@d 72°C for 30 sec. Samples were
subjected to sequencing and the results showedhbatignals were poor and there is no capability
to analyze so, we were recommended to do cloniagrdgment of DNA to gain good signals. We
did not observe significant association betweer®938809 and type 2 diabetegSonclusion: Two
SNPs (rs16952777 and rs1107355) in LD block 1 wemminally associated with type 2 diabetes.
SNPs in the same block were also nominally assediatith fasting glucose concentrations in no
diabetic subjects (control subject). However, nofhdhese associations remained significant after
adjustment for multiple testing.

Key words: Same block, associations remained, remained &gntf nominally associated, results
showed, diabetic subjectsm, genetic associatiamegjeonferring, estimated heritability

INTRODUCTION obesity in populations of European origin (Fraylitg
al., 2007; Dinaet al., 2007).

Obesity is strongly influenced by genetic factors, Zegginiet al. (2007) initially found the association
with an estimated heritability of 60% BMI (El- of FTO genetic variants with type 2 diabetes in a
Nabarawyet al., 2010; Soureret al., 2007). Genetic 9genome-wide association study for type 2 diabetes.
susceptibility to the common form of obesity apgear However, the association was abolished by adjustmen
to be polygenic. Although theoretical analysesfo_r BMI, |nd|cat|ng_that the association with type _
emphasized the power of genetic association stady jdiabetes was mediated through an effect of obesity

; ; eggini et al.,, 2007; Yuanet al., 2006). They
commaon polyggmc d|seasgs, the search for gene%plicated the associations (rs9939609) with opesit
conferring the risk of obesity has thus far notrbee

- .. a total of 38,759individuals (Fraylirgy al., 2007).
very successful. A few reported associations with Dina et al. (2007) concurrently reported strong

genes such as GAD2, ENPP1 and INSIG2 also yieldedssqciations  of  single-nucleotide  polymorphisms
inconsistent results in replication efforts (Bouttral., (SNPs) (rs1421085 and rs17817449) of the FTO gene
2003; Meyre et al., 2005; American Diabetes jth childhood and severe adult obesity.

Association, 2011; Herberét al., 2006). Recently, Two other genome-wide association studies
several independent studies using different appe®c (Scuteri et al., 2007; Hinney et al., 2007) also
reported strong associations of genetic variantén independently reported the associations of nea® F
Fat mass and Obesity-Associated (FTO) gene witlyenetic variants (rs9930506, rs8050136, rs7193144,
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rs1121980 and rs9939973) with obesity and obesityunit in Baghdad 40 subject used as control. Thirty
related traits in European and Hispanic populatidis cycles of PCR were performed as described
these SNPs fall in a region of strong Linkagepreviouslyon exons 2 and 3 of the FSHR gene, which
Disequilibrium (LD) in intron 1 of the FTO gene encode forthe translated FSHIR protein. For eacln,exo
(Gibbset al., 2003). The effect of FTO genetic variants 30cycles of PCR were performed at 95°C for 1 min,
on common obesity is also substantial in the Ewmope 55°C for 30sec and 72°C for 30 sec. The MgCl
population. concentration was 2.0 mMfor exon 2 and 2.5 mM for

Adults who are homozygous for the risk-conferringexon 3. Primer sequences include: Exon 2 sense (AGT
rs9939609 A allele weighed 3 kg more and had a-1.67TTC TAG TGG GCT TCA TTG TTT G) exon 2
fold increased odds ratio of obesity when comparedntisense (TGG CTA AAG GAC TCA TGG CTG);
with those without a risk allele (Frayling al., 2007; exon 3 sense (GCT AAA TAG GAACTT CCA C) and
Barrettet al., 2005). exon 3 antisense (TAT GTG GCC TGA AAT GTC Q).

The calculated population-attributable risk i922 A negative control, containing all reagents except
for common obesity in populations of European origi DNA, was included in each PCR. The PCR products
(Frayling et al., 2007; Matthewset al., 1985). were then electrophoreses on agarose gels, ethanol
Reproducibility is essential for reported geneticprecipitated and subjected to dideoxy DNA sequencin
associations, especially among populations of diffe  using Big Dye Terminator Cycle (ABI Prism, PE
ethnic backgrounds. However, studies in an Oceaniépplied Bios stems, Foster City, CA).
population (Ohashit al., 2007), African Americans Sequencing reactions were done using the ABI Big
(Hinney et al., 2007), Han Chinese (lét al., 2008; Dye Terminator kit (PE Applied Bios stems). Brigfly
Shahwan-Akl, 2010) and Japanese (Horikoghal.,  duplicate reactions of 20 ng template of the PCR
2008; Purcell et al.,, 2007) failed to detect products were amplified in a totalreaction voluni®
associations between previously reported SNPs andL using either a forward or reverse primer. Aftiee
obesity or obesity-related traits. sequencing amplification, unincorporated nucletide

Although the limited sample size and power ofand primers were removed by spin column
these studies is the most likely reason for th& laic  chromatography (Princeton Separations, Trenton, NJ)
association, there is emerging evidence showing thaand dried in a vacuum centrifuge. Template supfwess
other FTO SNPs not in LD with rs9939609 may be thereagent was added to each of the samples, whicé wer
causative variant in non-European populationghen vortexes briefly and denatured at 95 C fom2mi
(Grantet al., 2008). Samples were immediately placed on ice for 2 min

This study introduces a new investigation of theand vortexedagain to mix. Then, the samples were
association of FTO genetic variants with obesitg an analyzed on the ABI 310Automated DNA Sequencer
type 2 diabetes of Iraqi population. Instead ofitgs  (ABI Prism, PE Applied Bios stems).
only a few variants, we used a gene based approach Sequencing was confirmed in forward and
Neale and Sham (2004); Taketral. (2002) and Purcell reverse directions three times each for both prdban
et al. (2003) by selecting potentially functional and and the parents.
common SNPs from the 3_end of the neighboring.
RPGRIP1L gene to the 5_flanking region of the FTOSequences analysis Samples were subjected to
gene. Their associations with obesity-relatedsequencing (Bioneer, Korea) and the results shdtesd
guantitative metabolictraitswere also the signals were poor and there is no capabilignialyze
analyzed.Toexamine the association of fat mass-ansb, we were recommended to do cloning the fragmient
obesity associated (FTO) gene variant with obeisity DNA to gain good signals as shown in Fig 1-2.
Iraqgi diabetic obese patients.

RESULTS
MATERIALSAND METHODS

. ) o Basic demographic data, SNP information and
Subject: One hundred and 6 subject individuals agestructure of LD. The baseline characteristics of
range (15-50) years who participate in this stumfilt  participants are shown in Table 1 and 2 (Soueen
from individuals questionnaire. al., 2007). Graphical representation of SNPs in

relation to the exon-intron PCR product show a band

DNA analysss DNA was extracted from 100 within a 419-kb region containing the FTO gene
individuals who diagnosed as diabetes mellitus andising genotype data from the CHB and CEU
have obesity refer to Al-Kindy research and theutipe HapMap samples.
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Fig. 1: Fragment of DNA
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Table 1: BMI for individual participants

| BIONEER

nrovation « \ake « Discovery

No BMI  No BMI No BMI  No BMI

1 38.0 27 26.6 57 29.3 83 29.0
2 341 28 26.3 58 2.7 84 29.7
3 314 29 35.2 59 27.8 85 28.5
4 278 30 25.0 60 30.3 86 30.3
5 333 31 23.7 61 25.8 87 34.1
6 201 32 18.0 62 30.0 88 25.8
7 29.0 33 27.0 63 28.6 89 33.1
8 31.4 34 34.0 64 28.0 90 28.8
9 230 35 39.5 65 44.7 91 36.8
10 248 36 41.3 66 30.0 92 42.5
11 275 37 38.5 67 30.3 93 33.3
12 228 38 32.6 68 28.7 94 25.8
13 241 39 19.6 69 27.3 95 25.4
14 328 40 19.6 70 34.0 96 30.1
15 300 41 22.2 71 28.6 97 34.8
16 357 42 28.8 72 33.3 98 30.8
17 27.4 43 35.4 73 27.3 99 32.9
18 30.7 44 35.1 74 31.2 100 25.9
19 29.1 45 26.7 75 29.3 101 27.3
20 250 50 42.0 76 25.3 102 21.5
21 280 51 31.8 7 30.2 103 28.0
22 285 52 32.2 78 25.6 104 26.3
23 312 53 36.8 79 31.0 105 30.9
24 250 54 26.4 80 31.0 106 32.0
25 375 55 28.8 81 30.3 107

26 346 56 27.8 82 25.8 108

Table 2: The reaction was carried out as following:

PCR with FTO primes

Step temperature Time no of cycles

Denaturation 1 first loop 95°C 3 min 1 cycle
Denaturation 2 94°C 1 min 30 cycles
Annealing 62°C 1 min

Extension 1 72°C 1 min
Extension 2 72°C 5 min 1 cycle

Fig. 2: Fragment of DNA
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Figure 3 shows association analysis of geneticanési
of the FTO gene with obesity and BMI.

DISCUSSION

The rs9939609 A allele was identified as the risk
variant for obesity in populations of European atige
(Frayling et al., 2007). Among the 19 SNPs in this
study, the rs9939609 A allele was strongly assediat
with obesity (P-7.0-10-4). The per-a allele inceead
odds ratio for obesity was 1.43 (95% CI 1.16-1. 7%
association remained significant after correctiar f
multiple testing. The genotypic odds ratio for atyewas
2.60(1.24-5.46) (P-0.011) for the AA genotype ar@P1
(1.05-1.66) (P-0.018) for the AT genotype. The giene
model was best fit with an additive model (P-7.640
0.0098 and 0.014 for additive, recessive and domhina
model, respectively). When different criteria fdvesity
were applied (16-24), the associations were also

Fig. 3: PCR product of (FTO) gene electrophoresis o significant (allelic P-7.6-10-4 for obesity definad BMI

agarose gel (2%), 45 min/70 volt

_28 kg m*and 0.0081 for BMI 27 kg ).
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