
Overall, few studies are available on the interaction between genes and diet on sport performance, 

so this may be a promising line of research. Futhermore, it has been found that serum levels and/or 

dietary intake of several nutrients and food bioactives do influence health, body composition, 

and exercise performance. The CYP1A2 genotype is the strongest evidence, as it can modulate 

the ergogenic effects of caffeine. The differences across genotypes, however, are inconsistent or 

restricted to domain-specific exercise scenarios. Further testing of clinical usefulness is required 

to advance the application and translation of nutrigenomic into routine practice. 
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2. SYSTEMATIC METHODOLOGY

Physical performance is contingent upon adequate nutrition input; yet subjects display 

variability in their physiological responses to identical diets, nutrients, and supplement 

regiment. Nutritional plans of action must therefore be adapted, aligned with each athletes’ 

metabolic profile, biochemical individuality, and specific demands. These strategies 

encompass dietary patterns, macronutrient ratios, micronutrient sufficiency, and certain 

requirements (e.g., nutrient-timing practices), and the evidence-based utilization of supplements 

and ergogenic aids. In sports, nutrigenomics explain how genetic variants modulate the answer 

to nutrition intake and dietary patterns, affecting aerobic performance, anaerobic power output, 

and post-exercise recovery kinetics. For example, the CYP1A2 −163C>A (rs762551) gene 

variant targets the erogenicity of caffeine. Fast metabolizers (AA) commonly experience clearer 

cognitive benefits, slow metabolizers (CC) often have null or detrimental responses, and those 

with the AC alleles exhibit intermediate/variable outcomes. Effects are task- and dose-

dependent, with more noticeable genotype-related differences in endurance and at higher doses. 

However, the body of evidence is hindered by the scarcity of CC samples and methodological 

heterogeneity. Hence, this  systematic review evaluated the evidence regarding the 

influence of nutrigenomics on metabolic and phenotypic modulation of sport performance 

to support implementing personalized nutrition interventions.
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3. GENES ASSOCIATED WITH SPORT NUTRITION

Nutrient-gene interactions are well-recognized as key modulators of physiological pathways. 

Polymorphisms in CYP1A2 and ADORA2A remain the most robustly replicated genetic 

determinants of inter-individual variability in the ergogenic responsiveness to caffeine. 

Moreover, variants in vitamin-related pathways (e.g., MTHFR, GC/VDBP, and VDR) can modulate 

micronutrient status and enhance metabolic efficiency. 

Baseline diet, training load, and inherent metabolic variability significantly influence these 

effects. As a result, interpretations of single nucleic polymorphisms (SNPs) provide limited 

predictive power complex performance phenotypes. A multi-locus, systems-based 

framework is required to translate nutrigenomic evidence into actionable, athlete-specific 

nutrition strategies.

To set the molecular triggers that shape the response to performance-relevant nutritional input into 

context, Figure 1 illustrates the principal pathways modulating the expression of the CYP1A2 

gene, which serves as a precedent for a nutrigenomic biomarker and can be used as a reference 

for subsequent genetic testing.

Figure 1. Overview of the cytochrome P450 1A2 (CYP1A2) pathways involved in transcriptional 

regulation. Created in https://BioRender.com.
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