The sarcomeric a-actinins perform a dynamic balancing act at the muscle Z-line
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a-Actinin-3 is primarily expressed ira$t (type 2) fibres in human skeletal muscle. A loss-of-function
(LoF) polymorphism identified in théACTN3 gene (R577X) results in a shift in muscle function and
performance. Complete-actinin-3 deficieng (577XX) occurs in(1L6% of humans worldwide and studies in
elite, healtly and aged populations shothis causes significant detriment to fast fibre functior MWve
developed anActn3 knockout (KO) mouse which mimics the human phenotype. Despite the total pool of Z-line
a-actinins being maintained with an up regulatiomedctinin-2, KO mice display reduced grip strength, a shift
towards slav/oxidative metabolism in fast fibres and increased calcineurin signallingr 8% of the human
population hge me copy of the ACTN3 X allele, havever heterozygosity (577RX) and dosageosfictinin-3
has not been vrestigated. V& assessed the rela#i impact of one copof the ACTN3 X allele by phenotyping
Actn3 heterozygous (HET) mousé\Ve hypothesized that HET mice would display an intermediate phenotype
indicating a dosage effect associated witlin3 genotype. This included an intramuscular rescue aed o
expression experiment with-actinin-2 and -3 to test reciprocal regulation and the dose-response limits of the
sarcomere pool. For the results analysis, all tissues from mowpsgineents were excised after cervical
dislocation. During the intramuscular r¥XAexperiments, mice were anaesthetized using 3.5% isoflurane in
oxygen from a precisionaporizer and Buprenorphine was administered as an analgesic (0.01mg/kg) before the
injection.

We @n report that heterozygous mice are biologically intermediate compared to their Kgts® &8O
littermates. An addite gene-model can explain altered muscle mass, fast 2B fibre size, protdirofle
a-actinin-3, a-actinin-2 and danstream myofibrillar and metabolic proteins. Additionally we find post-natal
delivery of a-actinin-3 into theActn3 KO mouse imprges contractile force and alters raay from fatigue.
These contractile changes are accompanied with a dose-regpmukiction ina-actinin-2 and other Z-line
proteins to demonstrate a delicate balance and endogenous recipgatatice of the sarcomeria-actinins
which directly influences function. Independent of theactinin isoform, werexpression disrupted the
sarcomeric pool, resulting in muscle degeneration/regeneration to indicate a physiological threshold.

Our results reeal that the total pool afi-actinin proteins is tightly regulated and the reciprocal balance of
a-actinin-2 and -3 in skeletal muscle can regulate metabolic, myofipatdr signalling proteins in a dose
dependant mannefhese findings provide insight into local muscle sarcomeagtinin balance relent to
ACTN3 genotype as well as individual responses to muscle disuse/disease and training in the human population.
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