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Special Report

Advances in Exercise, Fitness, and
Performance Genomics in 2012

* A small number of excellent articles on exercise genomics issues were published in 2012.
* New reports on variants in ACTN3 and ACE
> increased the level of uncertainty regarding their true role in skeletal muscle metabolism and strength
* Positive effects of regular physical activity on body mass index as assessed by their FTO
genotype
* The serum level of triglycerides / the risk of hypertriglycemia
: SNP in the NOS3 &> Physical activity level
* SNPs at the RBPMS,YWHAQ), and CREBL loci

:strong predictors of changes in submaximal exercise heart rate
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Skeletal muscle gene expression profiles
in old and young women

+ Gene expression profiling may provide leads for investigations

of the molecular basis of functional declines associated with

aging.

The most highly overexpressed genes(>3-fold) in older muscle

were p2|(cyclin-dependent kinase inhibitor | A), which might

reflect increased DNA damage, perinatal myosin heavy chain,

which might reflect increased muscle fiber regeneration, and

tomoregulin.

More than 40 genes encoding proteins that bind to pre-m

RNA or m RNAs were expressed at higher levels in older

muscle.

+ More than 100 genes involved in energy metabolism were
expressed at lower levels in older muscle

-afof mE 20 thE 2 RMUA FHEL Hal1)

+ The gene expression profile of skeletal muscle from
healthy older(62-75 years old)

: stress, damage response ( ]),
DNA repair/cell cycle check point proteins ()

+ The expression of the inflammatory response gene(IL-18)
: lack of response to resistance EX (older adults)
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+ The adaptation of muscle to EX in the processes of
angiogenesis & cell proliferation

: older subjects = younger subjects

+ ERG-| ( growth response transcription factor)
: Younger subjects ( J ) , older subjects ( | )

Proteolytic Gene Expression & Muscle Atropy

+ Higher m-RNA levels of MuRF-1,FOXO3A in old women
compared to young women (At Rest)

+ Responses to an acute resistance exercise(hypertrophic
stimulus)

[) atrogin-1 : age effect ( OW :2.5- fold)
2) MuRF-I : no age effect (YW :3.6, OW :2.6- fold)

+ The regulation of ubiquitin proteasome-related genes involved
with muscle atrophy are altered in very old women(> 80 years)

Expression of notch signaling genes & Aging

+ Notch signaling : essential for myogenesis and the
regenerative potential of skeletal muscle

+ Significantly lower expressions of Notch [, Jagged |,
Numb, Delta-like | in older man(60-75 years old)

+ The differences in Notch expression between the age
groups were no longer evident following training.
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