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1. Yeast Biotechnology 4.0


This Special Issue is a continuation of the first, second, and third “Yeast Biotechnology” Special Issue series of the journal Fermentation (MDPI). This issue compiles the current state-of-the-art of research and technology in the area of “yeast biotechnology” and highlights prominent current research directions in the fields of yeast biodiversity and fermentation, wine yeasts and wine fermentation, coffee and yeasts, and yeasts as a cell factory. We very much hope that you enjoy reading it and are looking forward to the next Special Issue “Yeast Biotechnology 5.0” scheduled to appear in 2021–2022.




2. Yeast Biodiversity and Fermentation


Yeasts have been associated with various insects [1]; e.g., Saccharomyces cerevisiae interact with wasps [2] or Drosophila [3], and Ashbya gossypii interacts with stinging–sucking insects (Heteroptera) [4,5]. Insects play an important role in the dispersal of yeasts to new habitats as well as in breeding and the provision of overwintering opportunities. Akan et al. [6] investigated the potential role of European terrestrial snails Cepaea hortensis and C. nemorales in yeast ecology since these snails are often found in association with human settlements and gardens. They found various yeast genera, including species frequently isolated from grape must, such as Hanseniaspora, Metschnikowia, Meyerozyma, and Pichia. The fermentation performance of the strains H. uvarum, Meyerozyma guilliermondii, and P. kudrivzevii in grape must highlighted their potential to contribute to novel beverage fermentations. However, several human pathogenic yeasts were also isolated, such as Candida albicans and C. lusitaniae.




3. Wine Yeasts and Wine Fermentation


Over the last decades, new genetically engineered wine strains have been developed in laboratories. These newly developed strains are characterized by better fermentation abilities and improved sensory quality of wines, and are produced with the aim of targeting specific consumers. However, only two genetically modified wine yeast strains were recently registered and approved for commercial use. The recent CRISPR/Cas9 method shows great potential in engineering new strains to improve wine flavor and safety. These aspects are discussed in the review conducted by Vilela [7].



The dynamics of yeast strains during spontaneous beverage fermentations determine the final and sensory characteristics. Castrillo et al. [8] evaluated the diversity of S. cerevisiae strains in several organic wineries in the Galicia region (Spain) during 2013, 2014, and 2015 campaigns. A total of 66 different strains were identified using the mDNA-RFLPs method. Some strains showed a wide distribution and appeared in several wineries, and some strains were only identified in a specific winery.



The autochthonous S. cerevisiae strains XG3 has been isolated from spontaneous wine fermentations in the region around Galicia. It has been shown that this strain excelled in fermentative vigor and has positive effects on the chemical and sensory characteristics of the wines produced from the white cultivars at the laboratory and pilot scale [9,10]. Here, Blanco et al. [11] applied this strain for the production of Treixadura wine at an industrial scale. The Galician Treixadura is one of the main traditional white cultivars that is characterized by fruity and floral descriptors due to high concentrations of ethyl esters and volatile acids [12]. The study compared the produced wines by S. cerevisiae XG3 with those produced with a commercial yeast and spontaneous fermentation in three wineries. A sensory analysis showed that wines from XG3 allowed for the differentiation of them from the other Treixadura wines due to a higher total acidity; lower alcohol; and significantly higher concentrations of acetates, volatile acids, esters, and volatile phenols.



Ochratoxin A (OTA) is a mycotoxin that has been detected in several foods and beverages, such as bread, coffee, dried wine fruits, beer, grape juice, and wine [13,14,15]. Since OTA at high concentrations shows carcinogenic, nephrotoxic, and teratogenic effects [15], it is considered a principle safety hazard in the wine-making process [16]. Pulvirenti et al. [17] made a very large selection of wine yeasts that were derived from Portuguese, Spanish, and Italian fermenting musts of different cultivars, and screened this collection for the adsorption activity of OTA since this could reduce the OTA concentration in wine. They also screened for the adsorption capacity of pigments and phenolics since these compounds should not be removed from wine. They were able to select 10 strains with the desired absorption capacities that can be considered as good candidates for wine starters and have the potential to be used in yeast breeding programs.




4. Yeasts and Coffee Fermentation


Coffee is one of the most consumed beverages in the world. S. cerevisiae is mainly used in the fermentation of coffee, although various yeast species (besides Saccharomyces) from different genera, including Pichia, Candida, and Torulaspora, have been isolated during coffee processing steps [18,19]. Ruta and Farcasanu [20] reviewed the yeasts involved in coffee fermentation and focused on two aspects: (1) the role of yeasts in postharvest processing, the possibilities to use them as starter cultures for controlled fermentation, and their impact on the sensorial quality of processed coffee; (2) the potential use to capitalize on coffee wastes.




5. Yeasts as Cell Factory


Isocitric acid (ICA) and its derivatives are widely used as surfactants, detergents, and ion chelators to produce pharmaceutical products and cosmetics, as well as biologically active additives for food products [21,22]. The microbiological production of ICA is more advantageous for these applications since only the natural isomer threo-DS is produced. To increase the production by fermentation, Kamzolova et al. [23] firstly screened 30 taxonomically different yeast strains for their ICA yield, which resulted in the selection Yarrowia lipolytica VKM Y-2373. The fermentation yield could be further increased by cultivating this strain under nitrogen deficiency conditions with the addition of 1.5 mg/L iron to activate aconitate hydratase and 30 mM itaconic acid, which blocks the conversion of isocitrate at the level of isocitrate lyase.



The dengue virus is a major arbovirus that affects many humans, with 2.1 million cases being reported in the Americas alone by the World Health Organization for 2016 [24]. To develop diagnostic kits for the rapid detection of the virus, it is essential to produce the antigens at large scale. Teixeira et al. [25] developed a method to produce the prM/M and E proteins of dengue virus-3 using the yeast Pichia pastoris as an efficient cell factory. The proteins were secreted in the medium of the culture and could subsequently be easily purified by ammonium sulfate precipitation.



The yeast genus Candida is widespread in nature where they can be found in humid conditions, rich in organic compounds such as organic acids and ethanol. Some Candida species (mainly C. albicans, C. glabrata, C. tropicalis, and C. parapsilosis) are the most common causes of fungal infection [26]. However, many Candida yeasts can be useful in various biotechnological processes since they can produce commercially and industrially important enzymes. For example, C. cylindracea is of great interest due to its ability to produce lipolytic enzymes and its potential use in the production of food and pharmaceuticals [27,28]. Zieniuk et al. [29] evaluated the effect of several lipid-rich food industry wastes in culture medium on the growth of C. cylindracea DSM 2031, as these wastes can be used to increase biomass yield and increase the production of lipolytic enzymes. It was shown that the use of waste substrates may contribute to reducing the costs of commercial production, and such a solution is part of the sustainable development strategy.
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