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Abstract: Microbial contamination is a pervasive problem in any ethanol fermentation 
system that can lead to important economic losses and increase the final cost of the product 
up to 20-30% (Bréxo and Sant’Ana, 2017; Beckner et al., 2011). The main contaminants of 
industrial bioethanol production processes are lactic acid bacteria and wild yeasts of the 
species Dekkera/Brettanomyces bruxellensis that are able to survive under the harsh 
environmental conditions of alcoholic fermentations (i.e. high levels of ethanol and organic 
acids, low oxygen availability, low pH values, nutritional limitations, etc.) (Liberal et al., 
2007, Basílio et al, 2008). These infections are hard to control since disinfectants usually 
used to combat these microorganisms (i.e. antibiotics, acid treatments, ammonia, hydrogen 
peroxide, sulphur dioxide, etc.) can either affect the performance of Saccharomyces strains 
or put disposal waste problems (e.g. antibiotics). Besides, given the amounts needed to 
maintain low contaminating levels, and the potentially corrosive and toxic nature of some 
of those chemicals (e.g. sulphur dioxide), it is not a viable, long-term solution for bioethanol 
production facilities (Beckner et al., 2011).  
Members of the present research team found that Saccharomyces cerevisiae secretes 
antimicrobial peptides (AMPs) during alcoholic fermentation that are active against the 
main contaminants of industrial bioetanol fermentations (i.e. Dekkera bruxellensis and 
lactic acid bacteria) (Branco et al. 2014, 2017a). Those AMPs were recently (partially) 
characterized during work performed in the scope of the project BIOPEPTIDES (PTDC/AGR-
ALI/113565/2009). The natural biocide, named saccharomycin, is composed of peptides 
derived from the glycolytic enzyme glyceraldehyde 3-phosphate dehydrogenase (GAPDH) 
(Branco et al. 2014, 2015, 2017a). Research carried out in the scope of the above-mentioned 
project allowed to obtain a laboratory strain of Saccharomyces (strain K1) over-expressing 
saccharomycin. 
The main goal of the present project is to explore the potential of the newly-found biocide 
(saccharomycin) to improve biological control of industrial bioethanol fermentation 
processes. The strategy of the project will be to construct industrial (wild) strains of 
Saccharomyces genetically modified to over-express saccharomycin and to evaluate their 
ability to prevent the development of undesirable contaminants when used as starters in 
bioethanol fermentation processes. The natural biocide will be also produced and purified 
in amounts that will allow testing its potential to be used as a natural biopreservative in 
different processes involving ethanol fermentations.  
 
 


