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Physical activity (PA) is known to influence gene

regulation through mechanisms such as DNA methylation

and non-coding RNA modulation, as well as intercellular

communication via exosomes. Nutritional interventions,

particularly probiotics like Lactobacillus fermentum, may

also modulate the pathways that are involved in these

mechanisms. The aims study was to investigated the

combined effects of a 12-weeks training program and

probiotic supplementation on epigenetic modifications and

molecolar changes, starting from exosomal Hsp60, Hsp70

and Hsp90 expressions.
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Significant differences in epigenetic profiles were

observed. Athletes showed baseline hypomethylation,

with subject 01 showing -17 demethylation points; after

12-weeks of probiotic supplementation this was reduced

to -8, indicating a shift toward hypermethylation. Similar

trends were seen in other athletes: subject 02 (from -4 to

+9), subject 03 (from -12 to +4), and subject 05 (from -5

to +2). In parallel, TSG-101 was used as marker of

exosomes and also highlited the effects of probiotics in

the modulation of heat shock proteins expression.

Particularly, there were an increse of Hsp70 and Hsp90

levels, while Hsp60 showed variable changes.

Physical activity and probiotics act synergistically as

non-pharmacological modulators of epigenetic and

exosomal pathways. Physical activity induces

hypomethylation, while probiotics shift the balance

toward hypermethylation, increasing stability and

reducing inflammation. Probiotic intake also enhances

Hsp70 and Hsp90 expressions in plasma exosomes,

supporting intercellular communication and stress-

response signaling. These findings suggest that the

combination of 2-3 well-selected probiotic strains may

enhances adaptive response to physiological stress.

Further studies are needed to assess the impact on

perfomance and recovery.

Simultaneously, epigenetic analysis was performed via

MeSAP-PCR to assess the possible genomewide changes

in DNA methylation.
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The expression of Hsp60, Hsp70 and Hsp90 within the

exosomes was analyzed through western blot analysis on

the exosome isolated from serum following the procedure

above described.
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