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Aim 
Analysis of methicillin-resistant Staphylococcus 
aureus (MRSA) isolates, recovered from patients in 
Scottish hospitals, has revealed the presence of 
several unrelated bacterial strains. Whereas the 
majority of these strains cause sporadic infections, 
two epidemic strains EMRSA-15 and EMRSA-16 
account for the greatest proportion of infections.  It is 
our hypothesis that these superior strains of MRSA 
(EMRSA-15 and -16) either produce novel proteins or 
altered levels of specific proteins which contribute to 
their success. The aims of this study were to: 
1. Compare the protein content of current EMRSA 
strains (EMRSA-15 and -16) to those of strains which 
they have superseded (EMRSA-1 and -3) and those 
of strains which cause infection sporadically (non-
15/-16 MRSA). 
2. Identify proteins, novel to, or produced at 
abnormal levels, by contemporary EMRSA which may 
contribute to their success. 
 
Project Outline/Methodology 
In the initial stages of the investigation bacterial 
protein sample preparation was optimised and a 
robust method for the analysis of bacterial proteins 
developed. The bacterial protein complement of eight 
staphylococcal strains, including contemporary 
EMRSA, historically superseded EMRSA, sporadically 
occuring strains and a methicillin sensitive strain, 
were compared. Specific comparison of EMRSA-16 
with a sporadic non-15/-16 strain identified a number 
of proteins which were uniquely produced by the 
epidemic strain. Proteins of interest were selected, 
identified, and the significance of the findings 
evaluated. 
 
Key Results 
Eleven secreted proteins expressed by EMRSA-16, 
but not detected within the protein complement of 
the sporadic strain, were identified. Of particular 
interest were a lipase (a staphylococcal virulence 
factor), the protein MecRI (a membrane protein 
associated with antibiotic resistance) and a major 
pigment protein of S. aureus speculated to have a 
protective role against the host’s immune response. 
Altered expression of proteins such as those 

identified could impact significantly on both virulence 
and survival within the environment of the EMRSA 
strain.  
 
Conclusions 
During the study, a protocol for the investigation of 
all proteins produced by S. aureus was optimised. 
The robust technique was applied to the comparative 
study of eight staphylococcal isolates, including 
EMRSA strains. In particular, the protein profile of 
EMRSA-16 was compared to that of a sporadic non-
15/-16 MRSA strain and, as ‘proof of concept’, eleven 
proteins novel to the epidemic strain were identified. 
 
What does this study add to the field? 
It is unknown why, despite the presence of a number 
of unrelated MRSA strains, two strains predominate 
in Scottish hospitals. In this study we have developed 
a robust analysis protocol and demonstrated the 
ulility of the technique to investigate this question. 
 
Implications for Practice or Policy 
Understanding the virulence mechanisms or 
environmental persistence strategies of these highly 
successful pathogens, may ultimately lead to the 
modification of future infection prevention or 
treatment policies. 
 
Where to next? 
Future investigations will analyse the vast amount of 
data generated during this study, extend the 
comparative investigation to include other MRSA 
strains (including the newly identified community 
acquired MRSA strains), and evaluate the 
contribution of the identified proteins to  
the success of epidemic strains of 
antibiotic resistant S. aureus. 
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