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Abstract 

Maximal O2 uptake (VO2 max), the maximal amount of O2 per unit of time that can be delivered to peripheral
organs,  including skeletal  muscle,  where it  is  used to sustain muscular contraction at  peak exercise,  is
considered the gold standard measure of cardiorespiratory fitness. VO2  max is characterized by wide inter-
individual differences even among sedentary adults.

83 individuals genotyped through Illumina chip HumanOmniExpress-24 (23andMe v3, v4, v5) and derived
from the project NU3Gen were used in the study. To enrich maximal potential of used genetic chip, some of
SNP markers has been imputed. In several situation (no call, missed SNP) we used LDlink a suite of web-
based applications to find suitable replacement SNP. Two separate panels of genetic markers were selected
for analysis. The first panel represented a group of 15 significant markers (SNPs) associated with VO2 max
values. The second panel, using only the markers for which the association relationship to VO 2  max was
repeatedly confirmed in parallel studies was tested. 

New predictive model was set-up because of missing information about associated alleles in 6 used markers.
An unweighted “genetic score” based on contribution to VO2  max of 15 and 10 variants respectively was
created. A score of ‘0’ represented homozygote for the low-response variant; ‘1’ represented heterozygous
and ‘2’  represented homozygous for the high-response allele. Sum of  genetic score calculated for each
haplotype has been enriched by probability of observation of specific haplotype in European (Caucasian)
population. The overall population risk has been visualized as a histogram of given genetic score based on
frequencies of all possible haplotypes in the European population. The calculated rate of genetic score has
been confronted to histogram of genetic score distribution of 83 individuals genotyped through Illumina chip
HumanOmniExpress-24 (23andMe v3, v4, v5) and derived from the project NU3Gen.

Genomic  methods used  in  evaluation  of  cardiovascular  fitness  (2  models)  had  comparable  potential  of
prediction only in 25% (last quartile) of human population with highest cumulative effect of genes. 
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