
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=iann20

Annals of Medicine

ISSN: 0785-3890 (Print) 1365-2060 (Online) Journal homepage: https://www.tandfonline.com/loi/iann20

Saccharomycin, a biocide from S. cerevisiae that kill-
off other yeasts

Jorge Caldeira, Gabriela Almeida, Anjos L. Macedo, José P. M. Silva & Helena
Albergaria

To cite this article: Jorge Caldeira, Gabriela Almeida, Anjos L. Macedo, José P. M. Silva & Helena
Albergaria (2019) Saccharomycin, a biocide from S.�cerevisiae that kill-off other yeasts, Annals of
Medicine, 51:sup1, 94-95, DOI: 10.1080/07853890.2018.1562694

To link to this article:  https://doi.org/10.1080/07853890.2018.1562694

Published online: 28 May 2019.

Submit your article to this journal 

Article views: 5

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=iann20
https://www.tandfonline.com/loi/iann20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/07853890.2018.1562694
https://doi.org/10.1080/07853890.2018.1562694
https://www.tandfonline.com/action/authorSubmission?journalCode=iann20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=iann20&show=instructions
http://crossmark.crossref.org/dialog/?doi=10.1080/07853890.2018.1562694&domain=pdf&date_stamp=2019-05-28
http://crossmark.crossref.org/dialog/?doi=10.1080/07853890.2018.1562694&domain=pdf&date_stamp=2019-05-28


this study. SC0111 AD1-8 is a strain were all MDR genes are deleted. These genes are responsible to code ABC transport-
ers which in turn play a role in the efflux of xenobiotics. The lower IC50 value for SC0111 AD1-8 shows that ABC trans-
porters have an important role in the excretion of 4-CMC.
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Introduction: Saccharomyces cerevisiae plays an important role in alcoholic fermentation and is involved in the produc-
tion of wine, beer and bread. Recent studies [1–7] showed that S. cerevisiae secretes antimicrobial peptides (AMPs),
named “saccharomycin”, derived from the glycolytic enzyme glyceraldehyde 3-phosphate dehydrogenase (GAPDH) that
are active against a variety of wine-related microbial species. AMPs are low molecular weight proteins with broad anti-
microbial spectrum of action against bacteria, viruses, and fungi [8]. Organisms use AMPs for defence against infection
and membrane interaction appears to be the key to this antimicrobial function: generally they adopt amphiphilic struc-
tures that interact with the infectious agent’s membrane. AMPs constitute a promising source as alternatives to: i) combat
pathogenic bacteria resistant to common antibiotics and ii) substitute chemical preservatives in food-fermented products
such as wine. The aim of this study was to discover the mode of action of these peptides by detailed chemical structure
characterisation and cell contact mechanism.
Materials and methods: Structural characterization of saccharomycin and of its synthetic analogues was performed by
NMR. 2D NMR spectra, COSY, TOCSY, ROESY, and 1H-13C-HMQC (Figure 1) for identifying non-peptide components
involved in the chemical structure of saccharomycin by comparison with synthetic analogues. Atomic Force Microscopy
(Figure 2) was used to observe the surface of different species of yeast cells upon cell-cell contact. Yeast cells were
observed after being collected at different growth stages, either from mixed or pure cultures. Differential proteomic stud-
ies were performed to identify S.cerevisiae metabolic pathways involved in the production of AMPs using 2D electrophor-
esis coupled to MS techniques

Figure 1. Growing kinetics of S. cerevisiae’s cells, for the strains SC006 BY4741WT (A), SC166 BY4741DPDR5 (B) and SC0111 AD1-8
(C), in the presence of several concentrations of 4-CMC.
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