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Abstract:

Issatchenkia orientalis has a distinguished capability of tolerance to multiple environmental
factors (e.g., low pH, heat, and chemicals consisting of lignocellulosic components) and antifungal
drugs (e.g., azoles, echinocandins, and polyenes). These unique features have attracted attention
to 1. orientalis to be utilized as a next generation industrial chassis capable of producing biofuels
and bioproducts from crude lignocellulosic hydrolysates. Large-scale population genomic studies
will provide comprehensive views of 1. orientalis genetic diversity, population structure, and
genotype-phenotype associations that open further opportunities such as, rational strain
engineering and evolutionary lineage analysis of the yeast. In contrast to the previous population
genomics study of 1. orientalis that sequenced 32 isolates (Douglass et al., 2018), we performed
deep coverage genome sequencing of 170 isolates and assessed their phenotypic traits under 58
conditions. Genome sequencing of 170 I. orientalis isolates collected from various habitats
identified 305,405 single nucleotide polymorphism (SNPs), 16,177 insertions and deletions
(INDELs), and other genetic variations (e.g., ploidy, gene copy number, and pan-genome).
Phenotypes under major stress conditions (9,338 variations) were quantitatively assessed by
measuring cell growth changes with an automation-based high-throughput assay. We have
completed the phenotypic assays under 58 conditions and collected 9,338 traits. Correlation
analysis of the data shows that significant correlations with several types of azole drugs. Clustering
and community detections allows to categorize each condition and strain based on the phenotypic
traits, which provides a new insight of strain classification. As our future study, genome-wide
association study (GWAS) allows to capture genetic variants shaping the architecture of the
phenotypic traits and genetic engineering of 1. orientalis for validation of the variants identified
by GWAS proves the concept of our strategy.
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