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Abstract:

Zygosaccharomyces parabailii is a hybrid yeast originated with the mating of
Zygosaccharomyces bailii and an unknown parental yeast. It presents a complex
genome and heterosis (hybrid vigor) towards the tolerance of organic acids at low pH.

This phenotype can be of particular interest for the industrial production of organic
acids in the protonated form, reducing the costs in buffering the growth media and
product purification. Nevertheless, genomic complexity and a low efficiency in
homologous recombination (HR) are hindering the valorisation and development of this
yeast as chassis for industrial purposes.

Recently, a CRISPR/Cas9 tool for gene inactivation/deletion and directed
chromosomal integration in Z. parabailii was established, despite its low efficiency. In
the present work, novel approaches aimed to reduce the activity of non-homologous
end joining (NHEJ) have been applied. Besides, integration cassettes and gRNA were
re-design in order to improve mutant stability and integration precision.

Taken together, these solutions will facilitate the engineering of Z. parabailii and
accelerate the construction of novel strains. Eventually, this will pave the way for the
use of this yeast as synthetic biology chassis for industrial applications.
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