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Introduction

Childhood obesity is common and is associated with type 2 diabetes mellitus and heart disease [1]. Obesity mainly arises from an imbalance between
energy intake and expenditure, although some children appear to carry a genetic predisposition for weight gain. The ability to sustain physical activity and
its potential for health benefits is genetically predetermined. Candidate genes for performance and muscle strength have been shown to substantially
influence muscle function and mass in response to exercise [2]. Whether variations in genetic performance traits affect a child’s propensity to weight gain,
in the setting of obesity, has not been investigated.

Aim
To determine whether there is a genetic predisposition in some obese children that limits their muscle’s ability to train and utilise substrates effectively,
thereby perhaps associate with worsening of adiposity measures, elevated blood pressure and reduced physical activity.

Methods

Investigations were performed in the Childhood Overweight BioRepository of Australia (COBRA) study, Australia's largest longitudinal overweight and
obese paediatric cohort (RCH Ethics 28081)[3]. DNA for genotyping was extracted from peripheral blood mononuclear cells (N=234; Mean BMI z-score
2.45, SD 0.44). SNP analysis was undertaken on a unique fitness gene panel using iPlex chemistry on the Sequenom MassARRAY.

Logistic regression analysis between allele prevalence and outcomes (BMI z-scores, body fat percentage, waist circumference, blood pressure and
accelerometer data) was performed, adjusted for sex, age and BMI z-score where applicable. Significance was taken as p<0.05.

Results
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1. Severely obese children are less likely to exhibit a ‘performance genotype’ which may confer a greater risk for further weight gain and

cardio-metabolic complications.
2. Small nuclear polymorphisms associated with adiposity measures (BMI, waist circumference and body fat) were mainly found in females
3. SNP’s in performance genes were associated with systolic and diastolic blood pressure alterations in both sexes
4. Overall, allele prevalence and documented effects on performance only partially correlated with adiposity measures, BP and activity
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