a-Actinin-3: a novel genetic modifier of Duchenne muscular dystrophy
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Homozygosity for a common null polymorphism (R577X) in #&&T'N3 gene results in deficiepof the
fast muscle fibre proteimy-actinin-3, in(11L8% of the world’s population (Northet al, 1999). ACTN3 genotype
significantly influences muscle performance in elite athletaad¥t al, 2003) and in the general population
(Clarksonet al, 2005). On this basis weypothesized thaACTN3 genotype may contribute to the phenotypic
variation in disease progression seen in DMD patients (Desgeieate 2009).

Analysis of the CINRG natural history cohortveals a-actinin-3 deficient DMD patients ha
significantly reduced muscle strength and longer 10mk vest times at baseline, indicating lowererall
muscle function. In order to\mstigate this furtherwe adossed ouActn3’~ mouse line with thendxmodel of
DMD. Consistent with our findings in patients, isolated muscles fAmm3’~ mdx mice shev reduced
maximum specific force and are significantly more damaged by eccentric stretching.

However, agedActn3’~ mdxmice shav reduced accumulation of branched fibres and are protected from
stretch-induced eccentric damage, suggesting d¢hattinin-3 deficieng ameliorates the progression of
dystrophic pathologyPreliminary longitudinal analysis of the CINRG natural history cohort suggests that
a-actinin-3 deficieng is amilarly protective aganst progression in DMD patients.

a-Actinin-3 deficieny is associated with increased calcineurin signaling which indugession of the
slov myogenic program and causes a shifvaals slav, oxidative rmuscle metabolism. @v-expression of
calcineurin can ameliorate pathology mdx mice, suggesting that the metabolic shift associated with
a-actinin-3 deficieng may underlie the protes dfect observed in DMD.

Genetic modifiers he immediate importance in the stratification and analysis of results of therapeutic
trials and hae the potential to provide insight into the molecular pathogenesis of DMD. Our studies8Y~
mdx mice suggest that-actinin-3 deficieng is detrimental to muscle performance in DMD at baseling, b
ameliorates the progression of dystrophic patholagy time.

North KN, Yang N, Wattanasirichaigoon D, Mills M, Easteal Sgde AH. (1999) A common nonsense
mutation results im-actinin-3 deficieng in the general populatioMNature Genetics21, 353-354.

Yang N, MacArthur DG, Gulbin J®MHahn AG, Beggs AH, Easteal S, North K. (2003) ACTN3 genotype is
associated with human elite athletic performait® American Journal of Human Genefr@; 627-631.
Clarkson PM, Deaney JM, Gordish-Dressman H, Thompson PD, Hubal MJ, Urso M, Price TB, Angelopoulos
TJ, Gordon PM, Moyna NM, Pescatello LSsi¢h PS, Zoeller RFseip RL, Hoffman EP(2005) ACTN3

genotype is associated with increases in muscle strength in response to resistance traiomgnin w
Journal of Applied Physiolog99, 154-163.

Desguerre |, ChristoC, Mayer M, Zeller R, Becane HM, Bastuji-Garin S, LeturggChiron C, Chelly J,
Gherardi RK. (2009) Clinical heterogeneity of Duchenne Muscular Dystr@dphD): Definition of
sub-phenotypes and predigiaiteria by long-term follow-UpPL0oS ONH, e4347.

Proceedings of the Australian Physiological Society http://www.aups.ay.au/Proceedings/43/182P



