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KEYWORDS Abstract
Single-nucleotide Objective: Obesity is a chronic disease caused by both environmental and genetic factors.
polymorphisms; Epidemiological studies have documented that increased energy intake and sedentary lifestyle,

Childhood obesity; as well as a genetic contribution, are forces behind the obesity epidemic. Knowledge about the
’ interaction between genetic and environmental components can facilitate the choice of the
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most effective and specific measures for the prevention of obesity. The aim of this study was

associated; P : )
Gene: to assess the association between the FTO, AKT1, and AKTIP genes and childhood obesity and
AKT1; insulin resistance.

AKTIP Methods: This was a case-control study in which SNPs in the FTO (rs99396096), AKT1, and AKTIP

genes were genotyped in groups of controls and obese/overweight children. The study included
195 obese/overweight children and 153 control subjects.

Results: As expected, the obese/overweight group subjects had higher body mass index, higher
fasting glucose, HOMA-IR index, total cholesterol, low-density lipoprotein, and triglycerides.
However, no significant differences were observed in genes polymorphisms genotype or allele
frequencies.
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Conclusion: The present results suggest that AKT1, FTO, and AKTIP polymorphisms were not
associated with obesity/overweight in Brazilians children. Future studies on the genetics of
obesity in Brazilian children and their environment interactions are needed.

© 2016 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
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Falta de associacdo entre o polimorfismo genético do FTO, AKT1 e AKTIP e o
sobrepeso e a obesidade infantis

Resumo

Objetivo: A obesidade é uma doenca cronica sustentada por fatores ambientais e genéticos.
Estudos epidemiologicos documentaram que maior ingestao de energia e um estilo de vida
sedentario, bem como a contribuicao genética, sao forcas por tras da epidemia de obesidade.
0 conhecimento sobre a interacdo entre os componentes genéticos e ambientais pode facilitar
a escolha das medidas mais efetivas e especificas para a prevencao da obesidade. O objetivo
deste estudo foi avaliar a relacao entre os genes FTO, AKT1 e AKTIP e a obesidade infantil e

Métodos: Estudo de caso-controle no qual SNPs nos genes FTO (rs99396096), AKT1 e AKTIP foram
genotipados em grupos de controle e de criancas obesas/acima do peso. Foram recrutadas 195
criancas obesas/acima do peso e 153 individuos controle.

Resultados: Como esperado, os individuos do grupo obeso/acima do peso apresentaram maior
indice de massa corporal, maior glicemia de jejum, indice de HOMA-IR, colesterol total, lipopro-
teina de baixa densidade e triglicerideos. Contudo, ndo encontramos diferencas significativas
no gendtipo de polimorfismos génicos ou nas frequéncias alélicas.

Conclus@o: Nossos resultados sugerem que os polimorfismos AKT1, FTO e AKTIP nao estavam
associados a obesidade/sobrepeso em criancas brasileiras. Sdo necessarios estudos futuros sobre
a genética da obesidade em criancas brasileiras e suas interacdes ambientais.

© 2016 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Este é um artigo
Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.
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Introduction

Childhood obesity is a public health problem worldwide.
Over the past decades, rates of overweight and obesity
among children have largely increased both in developed
and developing countries.” Obesity is a result of environ-
mental factors interacting with a polygenic background;
the heritability ranges from 40% to 70%.> A recent meta-
regression analysis showed that heritability was higher in
children than in adults.> Long-term studies have shown
that childhood obesity leads to clustering of metabolic
syndrome (MetS) components,* which include abdominal
obesity, dyslipidemia, insulin resistance, type Il diabetes,
and hypertension.® It is well known that overweight and
obese children have a higher risk to become obese in
adulthood.®

Genome-wide association studies (GWAS) identified the
Fat mass and obesity associated gene (FTO) as associated
with human adiposity.” The FTO gene is related to obesity
risk, especially the single nucleotide polymorphism (SNP)
rs9939609, which has been further confirmed by others
independent studies in different human populations.®~'"
Due to the close relationship between diabetes and obesity,
another interesting gene is the V-Akt murine thymoma viral
oncogene homolog 1 (AKT1), which is thought to mediate

many metabolic, mitogenic, and anti-apoptotic effects
of insulin, IGF-1, and IL-3, and other growth factors and
cytokines.'>~'* Moreover, Akt also stimulates glucose uptake
and glycogen synthesis,’ as well as protein synthesis.'
Several studies correlate insulin resistance to impairments
at Akt pathway and, in certain conditions, these alterations
can be of genetic origin. AKT1-binding protein (AKTIP or
Ft1), located near to FTO at the same GWAS risk locus
for obesity at chromosome 16 (16q12.2),'® appears to be
another target for investigation. AKTIP, as a direct-ligand
of AKT, modulates integration signaling pathways."”

Energy balance is influenced by a number of varia-
bles such as diet, social structures, metabolic factors,
modern sedentary lifestyle, inexpensive energy-dense
foods, and genetics. Probably, common obesity is the
result of an adverse obesogenic environment and a sus-
ceptible genotype.* To date, evidence for the possible
clinical benefits of genetic studies for common complex
diseases has been limited. Furthermore, the search for
genetic factors involved in obesity is a challenge, and can
provide extra data to answer such a complex question.
Through these observations, this study aimed to investigate
the statistical association of polymorphisms in the FTO,
AKT1, and AKTIP genes with childhood obesity in Brazilian
children.
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