a-actinin-3 and sarcoplasmic reticulum function
Sl. Head, School of Medical Sciences, University of New South Wales, NSW 2051, Australia.

Over 1.5 billion people lack the sletal muscle fast-twitch fibre proteiractinin-3 due to homozygosity
for a common null polymorphism (R577X) in the ACTN3 gene. Tihactinin-3 deficieng is detrimental to
sprint performance in elite athletes and beneficial to endurance activities. The ACTN3anadit \nas
undegone strong posite ®lection during recent humanatution, appearing to provide a swal advantage
where food resources are scarce and climate is cold. This adaptgbiathdsis has recently been assessed
through the analysis of globalCAN3 genotype and biodirsity data compared to geographical location.
Friedlanderet al. (2013) provide evidence that the ACTN3 577XX genotype halved in association with
global latitudinal gradient, suggesting thatieonmental variables including climate (mean annual temperature)
and diet, hee influenced thewlution of the R577X polymorphism in recent humans. This cold-acclimatisation
and thermogenesis bractinin-3-deficient muscle provides one possibiglaation for the seleet favauring
of the ACTN3 577X null polymorphism in populations living in cold environments during recelotien, one
of the very rare cases in the human genome of pestlection for a single-gene null allele. Our group used the
non-shvering “fast-twitch” Flexor digitorum bnés (FDB) toe muscle from the mouse twéstigate possible
mechanism/s responsible for providing this inyetbadaption to cold climates (Heal al., 2015). Wé dd this
by looking at the kinetics of the €atransients (twitch and tetanic), the “Gérequeng-release curves and
fatigue resistance of the tetanic Zan individual FDB muscle fibres. ¥/ dso made the first direct
determinations of the unloaded speed of shortening of a single twitch in A€tmfukcle using an ultra-high
frame rate camera in order to correlate the actual speed of shortening with the rise time éf trengent.
Finally we assessed the expression &f goteins ivolved in C&* regulation of the SR including, SERCA1,
calsequestrin 1, CSQ1, SR Iuminal 2Cduffering protein, the Ca release channel, ryanodine receptor
(RyR1)and sarcalumenin as well as the cytosoli&* ®ading protein paralbumin. Taken togetherour data
have shown that the absence ofactinin-3 results in a shift in thegt-muscle fibore G4 handling properties
without altering the speed of contraction or the myosivihehain isoform. Such changes could be described
as efectively pre-acclimatising the muscles of Actn3Kmice to cold environments and endurance muscle
performance. W hypothesize that these mechanisms are partially or wholly responsible for an increased
surviva rate ofa-actinin-3 deficient (577XX) individuals, resulting in poatislection of the X-allele in the
temperate northern hemisphere.
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