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Results

Analysis of MLST, PFGE, spa-typing and microarray hybridisation results of 
human and equine MRSA revealed that all 19 investigated equine MRSA strains 
were genetically related with isolates of human origin. Equine strains belonged to 
clonal complexes (CC) 8 and 22 as well as to ST398. 

A large number of similarities in genetic composition were detected in human 
and equine strains sharing the same genetic background: Lineages ST254/ST8 
(CC8) strains of equine origin closely resembled ST254 strains of human origin, 
especially the Hannover EMRSA strain (Tables 1 and 2: blue letters).

For equine ST254 isolates, SCCmec-typing was renounced due to the lack of 
detectable recombinase (ccr) genes. Both, the absence of ccrA/B2 and the 
presence of the mer operon (Table 1) were also observed in some Hannover 
EMRSA of human origin. Three strains, belonging to ST8/t064, harbored regular 
SCCmecIV elements.
Two strains belonged to CC22 (ST22 and novel ST1117). Essentially they showed 
results identical to human MRSA of the Barnim EMRSA type (5). In addition, they 
carried SCCmecIV elements as well as the beta-lactamase operon. (Tables 1 and 
2: green letters).

A further strain belonged to ST398 and carried SCCmecV (Table 1 and 2). 

Conclusion

Extensive molecular typing of MRSA from equine and human origin revealed that 
all strains investigated share similar genetic backgrounds. Minor differences (slv 
of MLST genes, variations in SCCmec composition) were presumably incidental. 
Some differences in other factors (i. e. sak, chp, scn) might be related to 
differences in the pathophysiology of different host species. 

The data presented here allow a broad insight into MRSA strains belonging to 
genetic lineages CC8 (ST8/ST254) and CC22 (ST22/ST1117). 

The minimal differences detectable between strains adapted to human and equine 
hosts may provide evidence for the possible easiness of interspecies  
transferability of certain MRSA genotypes: Strains belonging to these lineages 
seem to be adapted to more than one mammalian species, and we therefore 
propose to designate these genotypes "extended host spectrum genotypes  
(EHSG)".

Introduction

Staphylococcus aureus is a commensal as well as an important pathogen in human 
and veterinary medicine (8, 9). Based on previous studies, some animal S. aureus 
lineages appeared to be host-specific, in particular bovine- and ovine-specific 
lineages (7). 

Since methicillin-resistant isolates of S. aureus (MRSA) are increasingly reported 
as an emerging problem in horses, pets and livestock animals, and therefore, 
questions about distinct species specific adaptation of certain genotypes have 
risen. 

Currently, the epidemiology of MRSA in horses is poorly understood, and there also 
is a lack of information regarding virulence and resistance determinants associated 
with MRSA strains from clinical specimens of equine patients. 

Therefore, the aim of this study was to provide a broad spectrum of genetic 
characteristics of equine MRSA strains to allow comparative analysis of the study 
collection as well as to assess the relationship to epidemic human strains by means 
of a large number of molecular typing results beyond MLST, PVL, SCCmec- and   
spa-typing. 
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Materials and Methods

PFGE, MLST and spa- typing
19 strains of equine origin have been collected between 2002 and 2007 from 
diagnostic specimens. MRSA strains were investigated by PFGE analysis 
according to Mulvey et al. (6). For all MRSA strains, spa-types were determined 
according to Harmsen and co-workers (2). MLST was performed on  
representative strains of each different PFGE respectively spa-type as described 
by Enright and co-workers (1).

Microarray hybridization
The DNA microarray used in this study has been published previously (5). Briefly, 
it covered probes for 185 distinct genes and 300 alleles, including species- 
specific controls, accessory gene regulator (agr) alleles, genes encoding virulence 
factors and microbial surface components recognizing adhesive matrix molecules 
(MSCRAMMs), capsule type-specific genes, as well as antimicrobial resistance 
determinants (AT system by CLONDIAG, Jena, Germany). 
More detailed protocols and procedures have been described previously (3, 4). 
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Comparative analysis of 19 equine and representative human MRSA strains

Tab.1: Resistance and virulence genes

Tab. 2: agr variants, toxins, superantigens,
capsule-, MSCRAMM- and biofilm genes

Abbreviations: NT: not typeable; IMT: Institut für Mikrobiologie und Tierseuchen; n.t.: not tested1MLST: Multilocus sequence type (ST); 2Pulsed field gelelectrophoresis, 3according to ridom spa server; 4EP: Human epidemic strain
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