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  Figure S1. Annotation summary for MRSA strain Karak2019-A29 using RAST subsystem 
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Table S1 Virulence factors detected in A29 genome in the current study based on Virulence factor tool VirulenceFinder-2.0 Server (last accessed 
14/1/2024)         

Host immunological genes for S. aureus. 

Virulence 
factor Identity 

Query / 
Template 

length 
Contig Position in contig Protein function Accession 

number 

sak 100 492 / 492 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 2614676..2615167 staphylokinase BA000017.4 

scn 100 351 / 351 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 2616664..2617014 

staphylococcal 
complement 
inhibitor 

LC032460.1 

Exoenzyme genes for S. aureus 

Virulence 
factor Identity 

Query / 
Template 

length 
Contig Position in contig Protein function Accession 

number 

aur 99.87 1530 / 1530 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 145284..146813 aureolysin AP014653.1 

splA 99.86 708 / 708 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 1122500..1123207 serine protease 

splA 
AP014942.1 

splB 99.72 723 / 723 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 1123332..1124054 serine protease 

splB 
AP014942.1 

splE 100 717 / 717 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 1125829..1126545 serine protease 

splE 
AP009351.1 

Toxin genes for S. aureus 

Virulence 
factor Identity 

Query / 
Template 

length 
Contig Position in contig Protein function Accession 

number 

hlgA 100 930 / 930 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 1345141..1346070 

gamma-
hemolysin chain II 
precursor 

AP014942.1 

hlgB 99.8 977 / 977 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 1342648..1343624 

gamma-
hemolysin 
component B 
precursor 

BA000033.2 

hlgC 99.89 948 / 948 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 1343626..1344573 

gamma-
hemolysin 
component C 

AP014653.1 

lukD 99.69 983 / 984 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 1110128..1111110 leukocidin D 

component 
AP014653.1 

lukE 99.79 936 / 936 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 1109191..1110126 leukocidin E 

component 
AP014942.1 
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sea 100 783 / 783 CP104989.1 Staphylococcus aureus 
strain Karak2019-A29 chromosome 2612185..2612967 enterotoxin A AP009324.1 
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Table S2 SNP analysis of the A29 genome mapped to the antimicrobial resistance genes in CP047022.1 
genome (Danish MRSA isolate)  
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resistance 
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P 100 99.
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sensor/signal 

transducer 
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P 100 100 
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penicillin-
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P 100 100 
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81 17961
27 Start +   arsB 

arsenite efflux 
transporter 
membrane 

subunit ArsB 

STRESS plu
s METAL ARSENIC ARSENITE HMM 100 81.

82 

82 17974
19 stop +   arsB 

arsenite efflux 
transporter 
membrane 

subunit ArsB 

STRESS plu
s METAL ARSENIC ARSENITE HMM 100 81.

82 

83 18322
10 Start -   splE serine 

protease SplE 
VIRULE

NCE 
plu
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VIRULE
NCE 

  EXACT
P 100 100 

84 18329
26 stop -   splE serine 

protease SplE 
VIRULE

NCE 
plu
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VIRULE
NCE 

  EXACT
P 100 100 
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86 18354
23 stop -   splB serine 

protease SplB 
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58 

87 18355
48 Start -   splA serine 
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VIRULE
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P 100 100 
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55 stop -   splA serine 
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89 18486
29 Start -   lukE 

bi-component 
leukocidin 

LukED subunit 
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VIRULE
NCE 

plu
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VIRULE
NCE 

  BLAST
P 100 99.

68 

90 18495
64 stop -   lukE 

bi-component 
leukocidin 

LukED subunit 
E 

VIRULE
NCE 

plu
s 

VIRULE
NCE 

  BLAST
P 100 99.

68 

91 18694
76 
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in 

A29 
geno
me 

 C T           

92 18849
62 

SNP 
in 

A29 
geno
me 

 T C           
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98 20190
10 Start -   scn 

complement 
inhibitor SCIN-
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VIRULE
NCE 

plu
s 

VIRULE
NCE 

  EXACT
P 100 100 

99 20193
60 stop -   scn 

complement 
inhibitor SCIN-

A 

VIRULE
NCE 

plu
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VIRULE
NCE 

  EXACT
P 100 100 

100 20208
58 Start -   sak staphylokinase VIRULE

NCE 
plu
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VIRULE
NCE 

  EXACT
P 100 100 

101 20213
49 stop -   sak staphylokinase VIRULE

NCE 
plu
s 

VIRULE
NCE 

  EXACT
P 100 100 

102 20230
58 Start -   sea 

staphylococcal 
enterotoxin 

type A 

VIRULE
NCE 

plu
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VIRULE
NCE 

  EXACT
P 100 100 

103 20238
31 stop -   sea 

staphylococcal 
enterotoxin 

type A 

VIRULE
NCE 

plu
s 

VIRULE
NCE 

  EXACT
P 100 100 

104 20289
86 

SNP 
in 

A29 
geno
me 

 G A           

105 20774
35 Start -   hld delta-

hemolysin 
VIRULE

NCE 
plu
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VIRULE
NCE 

  EXACT
P 100 100 

106 20775
69 stop -   hld delta-

hemolysin 
VIRULE

NCE 
plu
s 

VIRULE
NCE 

  EXACT
P 100 100 

107 21163
96 

SNP 
in 

 T C           
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in 
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23 Start -   lmrS 

mulƟdrug 
efflux MFS 
transporter 

LmrS 

STRESS plu
s BIOCIDE MACROLIDE/PHE

NICOL 
CHLORAMPHENICOL/ERYTH

ROMYCIN 
BLAST

P 100 99.
38 

114 22290
65 stop -   lmrS 

mulƟdrug 
efflux MFS 
transporter 

LmrS 

STRESS plu
s BIOCIDE MACROLIDE/PHE

NICOL 
CHLORAMPHENICOL/ERYTH

ROMYCIN 
BLAST

P 100 99.
38 

115 22440
00 

SNP 
in 

A29 
geno
me 

 A G           

116 22593
80 

SNP 
in 

A29 
geno
me 

 G A           

117 22653
53 

SNP 
in 

A29 
geno
me 
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118 23069
28 

SNP 
in 

 A G           
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121 23239
85 

SNP 
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A29 
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07 
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A29 
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123 23289
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SNP 
in 

A29 
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43 

SNP 
in 

A29 
geno
me 

 T C           

125 23715
96 Start +   fosB 

FosB1/FosB3 
family 

fosfomycin 
resistance 
bacillithiol 
transferase 

AMR cor
e AMR FOSFOMYCIN FOSFOMYCIN PARTIA

LX 
74.
82 

99.
04 

126 23719
07 stop +   fosB 

FosB1/FosB3 
family 

fosfomycin 
resistance 
bacillithiol 
transferase 

AMR cor
e AMR FOSFOMYCIN FOSFOMYCIN PARTIA

LX 
74.
82 

99.
04 

127 23873
43 

SNP 
in 

A29 
geno
me 

 A G           

128 24017
37 

SNP 
in 

A29 
 T G           
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130 24401
56 
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in 
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131 24448
21 

SNP 
in 

A29 
geno
me 

 C T           

132 24592
83 

SNP 
in 

A29 
geno
me 

 A G           

133 24624
40 Start +   hlgA 

bi-component 
gamma-

hemolysin 
HlgAB subunit 

A 

VIRULE
NCE 

plu
s 

VIRULE
NCE 

  EXACT
P 100 100 
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69 stop +   hlgA 

bi-component 
gamma-

hemolysin 
HlgAB subunit 
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VIRULE
NCE 

plu
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VIRULE
NCE 

  EXACT
P 100 100 

135 24639
37 Start +   hlgC 

bi-component 
gamma-

hemolysin 
HlgCB subunit 

C 

VIRULE
NCE 

plu
s 

VIRULE
NCE 

  BLAST
P 100 97.

46 

136 24648
84 stop +   hlgC 

bi-component 
gamma-

hemolysin 
HlgCB subunit 

C 

VIRULE
NCE 

plu
s 

VIRULE
NCE 

  BLAST
P 100 97.

46 

137 24648
86 Start +   hlgB 

bi-component 
gamma-

hemolysin 
HlgAB/HlgCB 

subunit B 

VIRULE
NCE 

plu
s 

VIRULE
NCE 

  BLAST
P 100 97.

54 

138 24658
63 stop +   hlgB 

bi-component 
gamma-

hemolysin 
HlgAB/HlgCB 

subunit B 

VIRULE
NCE 

plu
s 

VIRULE
NCE 

  BLAST
P 100 97.

54 

139 24674
43 
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in 

 C T           
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in 
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in 
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