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Who found α-actinin-3 

(ACTN3)?

Where is ACTN3? What does ACTN3 do in the body?

ACTN3 in Athletes

FIGURE 6. Association between ACTN3 allele R577X 

and sport performance is observed. There is no 

association with the RR genotype and athleticism, but 

there is an association seen with the X allele carriers. 

Taken from Ma et al.

• The specific allele ACTN3 R577X has shown to have a 

role in the success in power events of elite athletes.
• The deficiency that is seen with ACTN3 has given further 

support that the gene is most beneficial in power performance.

• Athletes who show a deficiency have shown better 

performances in endurance activities, like soccer and long-

distance track runners. 

• Those who don’t have the deficiency of ACTN3 R577X have a 

decreased performance in endurance activities but show a 

significant increase in their power performances. 

• Furthermore, female athletes are shown to exhibit the 

difference from the deficiency more than male athletes.

Lee, F. X. Z., Houweling, P. J., North, K. N., & Quinlan, K. G. R. (2016). How does α-actinin-3 deficiency alter muscle function? Mechanistic insights into 

ACTN3 , the ‘gene for speed.’ Biochimica et Biophysica Acta (BBA) - Molecular Cell Research, 1863(4), 686–693. 

https://doi.org/10.1016/j.bbamcr.2016.01.013

Ma F, Yang Y, Li X, Zhou F, Gao C, Li M, et al. (2013) The Association of Sport Performance with ACE and ACTN3 Genetic Polymorphisms: A Systematic 

Review and Meta-Analysis. PLoS ONE 8(1): e54685. https://doi.org/10.1371/journal.pone.0054685

MacArthur, D., Seto, J., Raftery, J. et al. Loss of ACTN3 gene function alters mouse muscle metabolism and shows evidence of positive selection in 

humans. Nat Genet 39, 1261–1265 (2007). https://doi.org/10.1038/ng2122

Murdoch Children’s Research Institute. (n.d.). Professor Kathryn North | Murdoch Children’s Research Institute. https://www.mcri.edu.au/users/professor-

kathryn-north

Pickering, C., & Kiely, J. (2017). ACTN3: More than Just a Gene for Speed. Frontiers in physiology, 8, 1080. https://doi.org/10.3389/fphys.2017.01080

Stelzer G, Rosen R, Plaschkes I, Zimmerman S, Twik M, Fishilevich S, Iny Stein T, Nudel R, Lieder I, Mazor Y, Kaplan S, Dahary D, Warshawsky D, Guan 

- Golan Y, Kohn A, Rappaport N, Safran M, and Lancet D. The GeneCards Suite: From Gene Data Mining to Disease Genome Sequence 

Analysis , Current Protocols in Bioinformatics(2016), 54:1.30.1 - 1.30.33.doi: 10.1002 / cpbi.5.

Yang, N., MacArthur, D. G., Gulbin, J. P., Hahn, A. G., Beggs, A. H., Easteal, S., & North, K. (2003). ACTN3 Genotype Is Associated with Human Elite 

Athletic Performance. The American Journal of Human Genetics, 73(3), 627–631. https://doi.org/10.1086/377590

• The alpha actinin family are actin-binding proteins that shown as two genes 

in the human genome: ACTN2 and ACTN3.  While ACTN2 is seen in all 

fibers of the body, ACTN 3 is seen primarily in type II fibers.

• Type II fibers, or fast fibers,  are associated with quicker movements in 

skeletal muscles, such muscles used in sprinting and weight-lifting.  

Because ACTN3 is seen in these types of fibers the most, there is the 

general speculation that is has a role in the athletic events needing these 

powerful fibers to be at the top of their game.

• As of 2016, there was and estimated 1.5 billion people that show a 

deficiency in the α-actinin-3 protein. Since this protein is a component in 

skeletal muscles, there is an observed muscle performance difference in 

those who are deficient and those who are not. 

FIGURE 4. Effects of 

ACTN3 shown in four 

biological pathways. 

Structural: structural 

proteins being more 

regulated. Signaling: 

calcineurin activity is not 

inhibited. Metabolic: lowers 

energy used by muscles 

during work. Calcium 

Handling: calcium released 

at a higher rate due to 

SERCA1 increase on 

consuming ATP. Taken from 

Lee et al.

FIGURE 8. Summary of other implications of ACTN3 

that shows that having the R allele, the allele associated 

with more athleticism, gives a person an advantage 

during training and during recovery. This allele allows 

athletes to see more results from training and allows for 

less risk in injury and damage to muscles. Taken from 

Pickering and Kiely.

FIGURE 7. ACTN3 genotype frequency shown in power 

athletes versus endurance athletes with a focus on females, 

who are more affect by the presence of this gene. Taken 

from Yang et al. 

FIGURE 3. Gene expression from GeneCards, 

showing the expression of ACTN3 in the major 

tissues of the body. The most expression is shown 

in the skeletal muscles. Taken from Stelzer et al.

FIGURE 2. Location of ACTN3 found on 

chromosome 11 published in GeneCards. 

Taken from Stelzer et al. 

• The ACTN3 gene is 

located on chromosome 

11 in the human genome

• ACTN3 is expressed 

most in the skeletal 

muscles of the human 

genome as found 

through RNAseq and 

Microarray.
• It is also seen often in the 

secretory tissues and 

reproductive tissues, as 

shown by Figure 3 from 

GeneCards.

FIGURE 5. Information from 

Figure 5 broken down into how 

each pathway is also effecting the 

other pathways due to ACTN3. 

Structural and metabolic effects 

affect interactions between the two 

pathways. Signaling effects also 

affect the metabolic pathway by 

promoting slow-twitch fibre genes 

to go through transcription. 

Calcium handling effects affect all 

other pathways mentioned above.  

Taken from Lee et al.

FIGURE 1 

Dr. Kathryn Nance North

• Dr. Kathryn Nance North 

discovered ACTN3 with her team 

when she was looking for 

variation of genes on patients 

with muscular dystrophy. 

• There is a patent on the discovery 

that ACTN3 influences athletic 

performance in elite athletes. 

• A gene patent is granted to the 

person/group that first identifies a 

sequence of DNA as a new gene.
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