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Aflatoxin B1 (AFB1) exhibits the most severe toxicological effects of all 

known mycotoxins [1]. Versicolorin A (VerA) is a precursor in the 

biosynthesis of AFB1. Both toxins are produced by the same aflatoxigenic 

species and can therefore co-contaminate food commodities. It is well 

established that the in vivo bioactivation of AFB1 into a highly reactive 

molecule is the key step in the mutagenic process [2]. In contrast, much less 

is known about the toxicity of VerA and no information is available on its 

metabolization.  

1. Evaluate the mutagenicity of VerA in the absence and 

presence of metabolic activation.  

 

2. Provide the first qualitative characterization of 

metabolites derived from the metabolisation of VerA.  

1- In-vitro mutagenicity assay : Miniaturized Ames  

VerA 

Negative Control  

Count number  

of revertant histidine- 

independent colonies 

Media lacking histidine  Cultures of histidin-dependent 

Salmonella (TA98, TA100) 
Without & With 

metabolic activation  

(S9 rat liver fraction)   

Salmonella Typhimurium strains : TA98 (Frame shift) & TA100 (Base pair substitution)    

Without metabolic activation  

With metabolic activation  

• Mutagenicity of VerA (Mini-Ames assay) 

• In the absence of metabolic activation, no induction of revertant colonies was significantly observed at all VerA 

concentrations in both strains.  

• In the presence of metabolic activation, VerA induced a more than twofold increase in the number of revertant 

colonies in a concentration-response trend in both strains, except for TA98 at 66,6 µg/well (toxic concentration). 

• VerA is only mutagenic with metabolic activation.  

Identification of  

metabolites 

 

 

Biomonitoring of  

Metabolites of  

Emerging  

mycotoxins 

UHPLC – HRMS/MS 

UHPLC – HRMS/MS 

In-vitro model:  

Intestinal porcine  

epithelial cell (IPEC1)  

24 H / 39 °C 

Ex-vivo model:  

Porcine jejunum / liver explants 

3 H / 39 °C 

(10 µm) 

(50 µm) 

In-vitro acellular model:  

+ human liver S9 fraction  

+ Cofactors 

3 H / 37 °C 

VerA (50 µm) 

2- Characterize the metabolites derived from the metabolism of VerA 

• Construction a library of VerA metabolites using the in vitro S9 fraction  

 

• Six compounds were detected including phase I and phase II biotransformation metabolites along 

with intact VerA. 

• VerA metabolites identified in intestinal cells, intestinal and hepatic tissues 

• Four compounds were identified from liver 

explants samples, all characterized metabolites 

based on data acquired from human liver S9 

incubations, except for one metabolite (M + CH2).  

 

• Two additional metabolites (M + O and M + SO3) 

were identified in exposed cells.  

 

• Phase I metabolite (VerA + O) may be compatible with hydroxylated or epoxide form of VerA and be 

involved in its mutagenic effects 

 

 

 

 

 

Like Sterigmatocystin Like Aflatoxin M1 

Catechol formation Hydroxylation Epoxyde formation 

Like AFBO 

• VerA is a mutagenic compound strongly dependent on its metabolic activation, emphasizing the importance 

of its bioactivation in mutagenicity. 

• VerA is able to be biotransformed in intestinal cells and intestinal and liver tissues. 

• The metabolisation of VerA, as AFB1, suggests a bioactivation of the molecule into mutagenic compounds. 
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• Detection of phase I metabolite (M + O) 

M + O (Hydroxylated form) M + O (Epoxide form) VerA  

• One additional metabolite (M + GlcAc) was 

identified from intestinal explants samples.  
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