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MLST Typing and Virulence Gene
Analysis of Clostridium perfringens Strains
Isolated from Captive Wild Animals
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Abstract: Aim to understand the ST types of Clostridium perfringens prevalent in zoos in
Shanghai and explore its possible genetic evolutionary relationship and potential pathoge-
nicity, a retrospective study was conducted on 10 strains of C. perfringens using bacterial

genome framework sequencing. MLST and pathogenicity of the strains were analyzed.
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The results showed that all 10 strains were type A, belonging to six new ST types, and carrying a large number of virulence

genes, including 16 major virulence factors such as plc (« toxin) and pfoA (6 toxin), as well as 22 virulence genes such as

hlylIll and hlyB that may have originated from other bacterial genera. This study has found that the main type of C. perfrin-

gens in zoos was type A, but it has characteristics such as genetic diversity and host diversity. At the same time, it carries

a large amount of virulence factors and poses a significant risk to both humans and animals.
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Table 1 ST typing results of 10 strains of Clostridium perfringens isolated from captive wild animals
SELAE
7S FEASR A fa ek Allele ST
Strain Sample source Health status ST type
colA groEL sodA ple gyrB sigK pgk nadA
(it )
QT26-2018 % %/] . fdthR 212 184 196 236 119 2 11 204 872
Acinonyx jubatus
(i N
QT27-2018 % %/] . fe R 209 58 3 235 3 2 61 13 874
Acinonyx jubatus
A b
QT22-2018 I:M{mj]ﬂfilﬁ _ . {dth 209 58 3 235 3 2 61 13 874
Panthera tigris tigris (white)
QT21-2018 EM{.?’EJJHT\IF}% .. . fee R 209 58 3 235 3 2 61 13 874
Panthera tigris tigris (white)
QT11-2018 ARALsE L. . fde R 209 58 3 235 3 2 61 13 874
Panthera tigris altaica
QT23-2018 ARk i . fdthR 209 58 3 235 3 2 61 13 874
Panthera tigris altaica
QT24-2018 AR5 L. . fele R 74 82 32 150 1 57 3 88 883
Panthera tigris altaica
kS
QT6-2018 AR KIR 211 1 46 1 3 2 1 1 875
Cygnus atratus
QT3-2022 RHAE K 205 3 195 105 8 5 87 13 884
Tragelaphus oryx
1B
QT4-2022 PAELA K 66 58 1 4 1 41 4 1 885

Budorcas tibetana
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Note: The italics are deepened to indicate newly obtained alleles and ST types.
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1 ET7E4 BURSTE 439 ST875 BUF0 ST88S5 BUAY MLST R E S 1 25 3R
Figure I MLST clustering analysis of ST875 and ST885 models based on online BURST software
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Figure 2 MLST minimum spanning tree of animal derived Clostridium perfringens based on online GrapeTree software
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Table 2 Major virulence genes of Clostridium perfringens strains from captive wild animals and related annotations in the VFDB database
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