
Project 2: Continuing evolution of ST239 MRSA in Australia 

Investigators: Sarah Baines, Mark Schultz, Stefano Giulieri, Tim Stinear, Ben Howden 

Required Data:  

1. S. aureus ST239 whole genome sequence data (2015-2016 – when available) 

2. Associated demographic and clinical data 

Proposal: 

This project would be a continuation of the genomic analysis we have previously conducted on ST239 MRSA in 

Australia (Baines et al. mBio. 2015). By combining the ST239 isolates from the mBio dataset, those in the 

VANESSA/ANZCOSS sequence collections, and the AGAR data, it would create a sequence collection large enough 

(~300 isolates)  to answer a number of the questions posed in the first study but due to the limitations of the original 

collection could not be answered with much certainty. This would include –  

(1) Re-examining the newly introduced Asian clade to assess, with more contemporary isolates, whether it has 

spread to regions outside of Victoria and if the population is expanding; a finding which may suggest a 

resurgence of ST239 in Australia. With the inclusion of a number of newly available ST239 sequence from 

Asia, the movement of the Asian clade from Eastern Europe to Asia and then Australia (as proposed in 

Castillo-Ramirez et al. 2012. Genome Biology) could be more accurately modelled, and a more specific 

geographic origin identified for this clade.  

 

(2)  This dataset could also be used to re-assess the mutation rates of the two clades. The Bayesian modelling 

performed in the mBio paper suggested that the Asian clade may be mutating at a faster rate, and possibly 

arose from a hyper-mutating ancestor. This finds however had a lot of uncertainty due to the small number 

of isolates tested. Increasing both the size and temporal spread of the collection would enable these metrics 

to be more accurately measured and would provide a better understanding of how the Asian clade emerged.  

 

(3) It would also be of interest to look at the mobile genetic content of contemporary ST239s. Again the initial 

work in the mBio paper suggested that contemporary isolates of the two clades (those isolated after 1998) 

do not share any plasmids or phages even though they co-circulate. This goes against the findings of Li et al. 

2012. Nature Medicine, in which they demonstrate that a phage (φSPβ-like), which carries the proposed 

virulence determinant sasX and was detected in all isolates belonging to the Asian clade, rapidly spread 

throughout the ST239 population in China and to other clones of S. aureus in the region. Assessing whether 

the two ST239 clades in Australia still have distinct accessory gene content may help in understanding the 

disappearance of the Australian clade over the last decade; the hypothesis being that an inability to acquire 

external DNA may have contributed to a loss of adaptive fitness in the clade. More generally this work will 

also contribute to the growing body of research around horizontal gene transfer in Staphylococci. 

 


