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The present work is part of the SASS (Sustainable Agrifoods Systems Strategies) project that
aims to promote sustainable food systems in the African context, especially in the northern and
in the southern region of Tanzania and in the lake Naivasha area in Kenya. Within this context,
our purpose is the valorisation of residual biomasses for the microbial production of folates, a
group of water-soluble compounds part of the B vitamin family (Bo), whose deficiency was
identified in the local diet.

Metabolic engineering was applied in yeast strains in order to increase the endogenous
production of folates. Both complementary and alternative approaches to what is reported in
literature were explored, focusing on the pathways that lead to the formation of the two main
components of folate, the 4-Aminobenzoic acid (pABA) and the dihydropteridine. The
precursor of pABA is the chorismate, therefore yeast strains were engineered to increase its
accumulation in the cell and then to promote its conversion into the desired compound. In
parallel, we overexpressed genes codifying enzymes involved in the conversion of GTP into
dihydropetiridine.

FOL2, the gene encoding for the enzyme involved in the first step of GTP bioconversion into
the pteridine ring, was found to be the main limiting step in folate production, since its sole
overexpression led to a 13-fold increase in folate accumulation. In addition, the same fold
increase in folate production was observed when FOL?2 was in co-overexpression with: i) ABZ1
and ABZ2 genes, codifying for enzymes responsible for chorismate conversion into pABA, ii)
genes involved in the shikimate pathway. Moreover, in the strain with six genes overexpressed
the poly glutamate forms of folates were favoured. These vitamers are the most desirable for
food supplementation since they are similar to folates found in vegetables, the natural source
of vitamin By for the human diet.

This work lays foundation for the establishment of a biorefinery integrated in the territory where
the final product has a positive impact on the health of the local populations.
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