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 C. perfringens toxin genes screened for in this study (N=11).
	Toxin, gene
	Toxin type
Mode of action
	Role in human disease
	Prevalence in health
	Cohort
	Reference

	Alpha, cpa
	Major, toxin type A
Phospholipase C [1]
	Gas gangrene [2]
	a33-63%
	Adults
	[3, 4]

	
	
	
	a35-56.5%
	Preterm neonates
	[5-7]

	Beta, cpb
	Major, toxin type C
Pore-forming toxin (PFT) [8]
	Necrotic enteritis (Pigbel/ Darmbrand) [9-11]
	0%
	All (adults, neonates etc)
	[12]

	
	
	
	75%
	Pigbel endemic regions eg: Papua New Guinea
	[12]

	Epsilon, etx
	Major, toxin type B (when with beta) and toxin type D
PFT [13]
	Not reported 
(bType B and D cause necrohemorrhagic enteritis and enterotoxemia in animals respectively [14])
	NA
	NA
	NA

	Iota, itx
	Major, toxin type E
Actin-specific ADP-ribosyltransferase [15]
	Not reported
(bPutative role in enteritis in cattle, sheep & rabbits [14])
	NA
	NA
	NA

	Enterotoxin, cpe
	Minor
PFT [16]
	Food poisoning, [17] sporadic diarrhoea (SD) & antibiotic-associated diarrhoea (ADD) [18]
	1-5%
	Global isolates
	[19]

	
	
	
	7-18%
	Adults
	[4, 20]

	
	
	
	1.1%, 4.5%, 10.1%
	1, 3, 6-month term infants
	[21]

	Beta 2, cbp2
	Minor
Putative PFT [14]
	Inconclusive, putative role in enteric disease [22]
	30.2%
	Adults
	[4]

	
	
	
	38%
	Children
	[23]

	Necrotic enteritis-like Toxin B, netB
	Minor
PFT [24]
	Not reported
(bVirulence factor in necrotic enteritis in poultry [24])
	7.5%
	Children
	[25]

	Binary enterotoxin of C. perfringens, becA & becB
	Minor
ADP-ribosylating binary toxin [26]
	Food poisoning [26]
	< 1%
	Adults
	[27]

	Theta (perfringolysin O), pfoA
	Minor
PFT (cholesterol-dependent cytolysin) [28]
	Thought to work synergistically with cpa in gas gangrene progression [29, 30]
	81.8%
	C. perfringens isolates from healthy adults (N=11)
	[31]

	Kappa (collagenase), colA
	Minor, extracellular collagenase [32]
	Not reported
	100%
	C. perfringens isolates from healthy adults (N=11)
	[31]



C. perfringens toxin genes screened for in this study, their mode of action, role in human disease and prevalence in C. perfringens isolated from healthy populations.
a cpa is carried by all C. perfringens strains and toxinotypes; prevalence of this toxin is therefore the same as the C. perfringens carriage levels in a population
b C. perfringens toxin types involved in diseases of animals 
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