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ABSTRACT 26 

Macrococcus caseolyticus belongs to the normal bacterial flora of dairy cows and does not 27 

usually cause disease. However, methicillin-resistant M. caseolyticus strains were isolated 28 

from bovine mastitis milk. These bacteria had acquired a chromosomal island (McRImecD-1 or 29 

McRImecD-2) encoding the methicillin resistance gene mecD. To gain insight into the 30 

distribution of McRImecD types in M. caseolyticus from cattle, 33 mecD-containing strains 31 

from Switzerland were characterized using molecular techniques, including multilocus 32 

sequence typing, antibiotic resistance gene identification and PCR-based McRImecD typing. 33 

Additionally, the same genetic features were analyzed in 27 mecD-containing M. caseolyticus 34 

strains isolated from bovine bulk milk in England/Wales using publicly available whole 35 

genome sequences. The 60 strains belonged to 24 different sequence types (STs), with strains 36 

belonging to ST5, ST6, ST21 and ST26 observed in both Switzerland and England/Wales. 37 

McRImecD-1 was found in different STs from Switzerland (n=19) and England/Wales (n=4). 38 

McRImecD-2 was only found in 7 strains from Switzerland, all of which belonged to ST6. A 39 

novel island, McRImecD-3, which contains a complete mecD operon (mecD-mecR1m-mecIm) 40 

combined with the left part of McRImecD-2 and the right part of McRImecD-1, was found in 41 

heterogeneous STs from both collections (Switzerland: n=7; England/Wales: n=21). Two 42 

strains from England/Wales carried a truncated McRImecD-3. Phylogenetic analyses revealed 43 

no clustering of strains according to geographical origin or carriage of McRImecD-1 and 44 

McRImecD-3. Circular excisions were also detected for McRImecD-1 and McRImecD-3 by PCR. 45 

The analyses indicate that these islands are mobile and may spread by horizontal gene 46 

transfer between genetically diverse M. caseolyticus. 47 

 48 

 49 
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IMPORTANCE 51 

Since its first description in 2017, the methicillin resistance gene mecD has been detected in 52 

M. caseolyticus from different cattle sources and countries. Our study provides new insights 53 

into the molecular diversity of mecD-carrying M. caseolyticus strains using two approaches 54 

to characterize mecD elements: (i) multiplex PCR for molecular typing of McRImecD and (ii) 55 

read mapping against reference sequences to identify McRImecD types in silico. In 56 

combination with multilocus sequence typing, this approach can be used for molecular 57 

characterization and surveillance of M. caseolyticus carrying mecD. 58 

 59 

INTRODUCTION 60 

Macrococcus caseolyticus is a catalase- and oxidase-positive bacterium related to the 61 

genus Staphylococcus. M. caseolyticus is found as a commensal on the skin of cattle and has 62 

been isolated from bovine raw milk and dairy products (1-4). M. caseolyticus is considered to 63 

have low pathogenic potential; it has only been reported once previously in association with 64 

abscesses in lambs (5) and, recently, as causative agents of infections in broiler chicken (6). 65 

Furthermore, M. caseolyticus strains have been isolated from bovine mastitis milk and from 66 

the site of a skin infection on a dog (7). These strains were resistant to all β-lactam antibiotics 67 

due to the acquisition of the methicillin resistance gene mecD (7). As with other structural 68 

mec genes, mecD encodes an alternative penicillin-binding protein (PBP2a) and is located on 69 

a genomic island named the M. caseolyticus resistance island mecD (McRImecD), which is 70 

unrelated to the previously detected mecA- and mecC-containing staphylococcal cassette 71 

chromosome mec (SCCmec) and mecB-carrying elements (8, 9). McRImecD was found to be 72 

site-specifically integrated at the 3' end of the 30S ribosomal protein S9 gene (rpsI). 73 

McRImecD carries a mecD operon with the complete regulators mecR1m and mecIm, a putative 74 

virulence gene (virE) and an integrase gene (int) responsible for element integration and 75 
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