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ABSTRACT In this work, we disclose the genome sequence and a corresponding
manually curated annotation of the non-Saccharomyces yeast Hanseniaspora guillier-
mondii UTAD222, a strain shown to have interesting oenological traits for the pro-
duction of wines with improved aromatic properties.

Non-Saccharomyces yeasts have several interesting metabolic and enzymatic prop-
erties that are absent in Saccharomyces cerevisiae and that contribute to the

improvement of wine sensory profiles (1–4). Species of the Hanseniaspora genus are
among those found to be more interesting for the production of wines with stylistic
properties in coculture with S. cerevisiae. In this work, we have sequenced the genome
of Hanseniaspora guilliermondii UTAD222, a strain that was isolated from a wine must
and that was found to have multiple interesting oenological traits, including high
tolerance to ethanol, low production of H2S, and high proteolytic and �-glycosidase
activities (1, 5). Coculture of H. guilliermondii UTAD222 with S. cerevisiae also signifi-
cantly enhanced the floral and the fruity character of wines (6), and led to a significant
remodeling of S. cerevisiae genomic expression along alcoholic fermentation (7). Other
genomic sequences of Hanseniaspora wine strains were released including H. opuntiae,
H. uvarum, H. vinae, and H. osmophila (BioProjects PRJNA325557, PRJNA238564, and
PRJNA178141) (8), but this is the first description of a whole-genome of an H. guillier-
mondii strain.

The genome of H. guilliermondii UTAD222 was obtained using two rounds of
paired-end sequencing using Illumina MiSeq platform (inserts with approximately
300 bp). Around 53,913,308 reads were obtained, which were assembled (using a CLC
de novo assembler) into 208 contigs (N50 length, 91,417 bp), yielding a total of 9,037,850
assembled bases and a coverage of 819-fold. The predicted H. guilliermondii UTAD222
genome size and corresponding G�C content (approximately 31%) are in line with the
genome sizes reported for other wine strains belonging to the Hanseniaspora genus.

Automatic annotation of the genome sequence of H. guilliermondii UTAD222 (un-
dertaken using ab initio gene detection) was manually curated to validate and refine
the results obtained. The predicted ORFeome of H. guilliermondii UTAD222 is estimated
to include 4,070 protein-encoding genes. BLASTP analysis revealed that the majority of
H. guilliermondii proteins share a high degree of similarity with proteins from H. opun-
tiae AWRI3578 (n � 4,026) and from H. uvarum AWRI3580 (n � 3,918), reflecting the
reported close phylogenetic distance between H. guilliermondii and these two species
(9). Despite this generalized similarity, H. guilliermondii UTAD222 and H. uvarum
AWRI3580 strains were found to share three proteins that were absent in H. opuntiae
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AWRI3578. On the other hand, four genes were shared by H. guilliermondii UTAD222
and H. opuntiae AWRI3578 but were absent in H. uvarum. The disclosure of the
H. guilliermondii genome sequence is expected to boost research focused on this
species and on others belonging to the Hanseniaspora genus, helping to further
understand their role in wine fermentation when cocultured with S. cerevisiae.

Accession number(s). The genome sequence of the H. guilliermondii UTAD222
sequence has been deposited in ENA (accession numbers FQNF01000001 to
FQNF01000208).

ACKNOWLEDGMENTS
This work was supported by FEDER through POCI-COMPETE 2020 and by Fundação

Ciência e tecnologia (BI/PTDC/AGR-TEC/3315/2014_2016, Project SMARTWINE-“Smarter
wine fermentations: integrating omic-tools for development of novel mixed-starter
cultures for tailoring wine production”). Support from Biosystems and Integrative
Sciences Institute (BioISI; FCT/UID/Multi/04046/2013) is also acknowledged. Funding
received by iBB-Institute for Bioengineering and Biosciences from FCT-Portuguese
Foundation for Science and Technology (UID/BIO/04565/2013) and from Programa
Operacional Regional de Lisboa 2020 (project no. 007317) is also acknowledged.

REFERENCES
1. Mendes Ferreira A, Clímaco MC, Mendes Faia A. 2001. The role of non-

Saccharomyces species in releasing glycosidic bound fraction of grape
aroma components—a preliminary study. J Appl Microbiol 91:67–71.
https://doi.org/10.1046/j.1365-2672.2001.01348.x.

2. Viana F, Gil JV, Genovés S, Vallés S, Manzanares P. 2008. Rational selection
of non-Saccharomyces wine yeasts for mixed starters based on ester
formation and enological traits. Food Microbiol 25:778 –785. https://
doi.org/10.1016/j.fm.2008.04.015.

3. Bely M, Stoeckle P, Masneuf-Pomarède I, Dubourdieu D. 2008. Impact of
mixed Torulaspora delbrueckii-Saccharomyces cerevisiae culture on high-
sugar fermentation. Int J Food Microbiol 122:312–320. https://doi.org/
10.1016/j.ijfoodmicro.2007.12.023.

4. Jolly NP, Varela C, Pretorius IS. 2014. Not your ordinary yeast: non-
Saccharomyces yeasts in wine production uncovered. FEMS Yeast Res
14:215–237. https://doi.org/10.1111/1567-1364.12111.

5. Neto L, Mendes-Ferreira AA. 2005. Pesquisa de atividade sulfito redutase
em leveduras de origem enológica. Ciênc Tecnol Aliment 25:275–278.
https://doi.org/10.1590/S0101-20612005000200016.

6. Lage P, Barbosa C, Mateus B, Vasconcelos I, Mendes-Faia A, Mendes-
Ferreira A. 2014. H. guilliermondii impacts growth kinetics and metabolic
activity of S. cerevisiae: the role of initial nitrogen concentration. Int J
Food Microbiol 172:62– 69. https://doi.org/10.1016/j.ijfoodmicro
.2013.11.031.

7. Barbosa C, Mendes-Faia A, Lage P, Mira NP, Mendes-Ferreira A. 2015.
Genomic expression program of Saccharomyces cerevisiae along a mixed-
culture wine fermentation with Hanseniaspora guilliermondii. Microb Cell
Fact 14:124. https://doi.org/10.1186/s12934-015-0318-1.

8. Giorello FM, Berná L, Greif G, Camesasca L, Salzman V, Medina K, Robello
C, Gaggero C, Aguilar PS, Carrau F. 2014. Genome sequence of the native
apiculate wine yeast Hanseniaspora vineae T02/19AF. Genome Announc
2(3):e00530-14. https://doi.org/10.1128/genomeA.00530-14.

9. Cadez N, Raspor P, Smith MT. 2006. Phylogenetic placement of
Hanseniaspora-Kloeckera species using multigene sequence analysis with
taxonomic implications: descriptions of Hanseniaspora pseudoguilliermon-
dii sp. nov. and Hanseniaspora occidentalis var. citrica var. nov. Int J Syst
Evol Microbiol 56:1157–1165. https://doi.org/10.1099/ijs.0.64052-0.

Seixas et al.

Volume 5 Issue 5 e01515-16 genomea.asm.org 2

https://www.ebi.ac.uk/ena/data/view/FQNF01000001
https://www.ebi.ac.uk/ena/data/view/FQNF01000208
https://doi.org/10.1046/j.1365-2672.2001.01348.x
https://doi.org/10.1016/j.fm.2008.04.015
https://doi.org/10.1016/j.fm.2008.04.015
https://doi.org/10.1016/j.ijfoodmicro.2007.12.023
https://doi.org/10.1016/j.ijfoodmicro.2007.12.023
https://doi.org/10.1111/1567-1364.12111
https://doi.org/10.1590/S0101-20612005000200016
https://doi.org/10.1016/j.ijfoodmicro.2013.11.031
https://doi.org/10.1016/j.ijfoodmicro.2013.11.031
https://doi.org/10.1186/s12934-015-0318-1
https://doi.org/10.1128/genomeA.00530-14
https://doi.org/10.1099/ijs.0.64052-0
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

