Influence of molecular weight on the anti-adhesion bioactivity of exopolysaccharides from Leuconostoc mesenteroides against enterotoxigenic Escherichia coli
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Enterotoxigenic Escherichia coli (ETEC) is a bacterial pathogen that can cause diarrhoea in mammals by adhering to the intestinal epithelial surface followed by toxin production. To access the intestinal surface, ETEC needs to bind to the intestinal mucus layer and degrade it1. Therefore, inhibition of ETEC adhesion to mucin can prevent the incidence of ETEC-mediated diarrhoea. Certain polysaccharides can act as receptor analogues by adhering to the fimbrial adhesin of ETEC, preventing them from adhering to mucin. Two strains of lactic acid bacteria (LAB) from tempeh-related sources have been previously isolated and identified as Leuconostoc mesenteroides WA and L. mesenteroides WN2. These strains can produce exopolysaccharides (EPS) that can act as receptor analogue against ETEC F4. The EPSs were identified as dextran (α-1,6-linked glucan) and levan (β-2,6-linked fructan). L. mesenteroides WA produced more levan than dextran while L. mesenteroides WN produced more dextran than levan (both at 4:1 ratio).  Here, we studied the bioactivity of these EPSs to inhibit ETEC F4 adhesion to porcine mucin, compared the bioactivity of EPSs produced in liquid medium and soy flour, and investigated the role of molecular weight (Mw) distribution of these EPSs on anti-adhesion bioactivity. The capability of EPS to inhibit ETEC F4 adhesion to porcine mucin was measured by measuring the growth curve of bacteria that adhered to the mucin layer in the presence of EPS. None of the EPS samples (extracted from LAB culture in liquid medium) showed adhesion inhibition but instead increased ETEC F4 adhesion by 150–300% compared to the buffer control. However, when the LAB strains were grown in soy flour substrate, the water-soluble EPS fraction obtained after fermentation reduced ETEC F4 adhesion with porcine mucin to 15–25% compared to the buffer control. The EPS extract from liquid medium had a Mw distribution of 650–1000 kDa while EPS from fermented soy flour had a more diverse Mw distribution of 20–1000 kDa. To determine if the bioactivity in water soluble extract from soy flour was caused by soy-derived small Mw molecules or the EPS, the fraction was further fractionated based on Mw (cutoff: 3 kDa). Anti-adhesion bioactivity was observed in the fraction with Mw >3 kDa while absent in the low Mw fraction. Our experiment indicates that EPS with a broad Mw distribution can inhibit ETEC F4 adhesion to mucin, while EPS with higher but narrower Mw lacks such bioactivity.
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