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Abstract

Phylogeny

Yarrowia lipolytica stands as a pivotal microbial platform in the realm of bioindustrial
applications. This presentation delves into a comparative analysis encompassing
genomic and phenotypic data from over 30 haploid and diploid strains of Y. lipolytica
within the ATCC® reference collection. Employing long-read (Oxford Nanopore
Technologies®) and short-read (lllumina®) sequencing technologies, we pursued
whole-genome sequencing and de novo hybrid assembly for each strain, all conducted
under ISO 9000 quality standards at ATCC®.

Phylogenetic scrutiny revealed five distinct sub-clades among Y. lipolytica reference
strains, unveiling conserved alleles within shared metabolic pathways. Subsequently,
representative strains from each sub-clade underwent comprehensive phenotypic
profiing on the OmniLog® platform (Biolog®). Discrepancies in metabolic
responsiveness to diverse growth conditions correlated with allelic distinctions within
each subclade. This multidimensional approach identifies strains boasting optimal
traits for augmented biofuel and biomaterials synthesis.

Here, we provide an overview of foundational reference data, which is accessible
through the ATCC® Genome Portal (https://genomes.atcc.org). By optimizing Y.
lipolytica strains, our study contributes to the sustainable evolution of bioindustrial
applications, propelling advancements in biofuel and biomaterials production.
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Figure 1: 89 strains of Yarrowia lipolytica are publicly available in ATCC®s general collection. Taxonomy lineage
highlighting these strains and the number of additional strains available across our mycology collection.
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Figure 3: K-mer phylogenies of Y. lipolytica strains. Genome assemblies were
obtained from newly sequenced strains found in the ATCC® Genome Portal (*) or
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Phenotypic Profiling

Figure 4: Phenotypic profiling of representative strains
(A) Hierarchical clustering of outliers for log-transformed
values of growth in presence of various chemicals from
Biolog® OmniLog®. (B) Principal Component Analysis (PCA)
of chemicals across strains, color-coded by assay type.
Each data point represents a chemical, and its position
reflects its similarity to other chemicals based on their
expression patterns across strains. (INSET) Data for all 950
chemical exposure conditions tests on the Biolog® OmniLog®
platform.
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Figure 5: ANVIO plot of six strains of Y. lipolytica. (A) The
genome assembly of each strain was annotated using DIAMOND
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_ SCG Clusters and the resulting annotations were then used as input into Anvi'o
T - A -

S S o to create a pangenome. The inner tree indicates the clustering of
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Here, we explored the connection between genomic and phenotypic diversity across

Yarrowia lipolytica strains held in ATCC®s mycology collection.

= The Y. lipolytica pangenome consists of 6,462 genes, which collectively includes
an estimated 3,427 genes (100% identity) forming a core genome for the species.

= Three distinct clusters of genes were found across the six strains, which may
represent the phenotypic differences observed. Additional research is needed to
understand these genes and the potential role they play in each strain.

ATCC 10801 University Boulevard, Manassas, Virginia 20110-2209 Phone: 800.638.6597 Email: sales@atcc.org Web: www.atcc.org [IE

© 2024 American Type Culture Collection. The ATCC trademark and trade name, and any other trademarks listed in this publication are trademarks owned by the American Type Culture Collection unless indicated otherwise. lllumina,
NextSeq, and MiSeq are trademarks or registered trademarks of lllumina, Inc. Oxford Nanopore Technologies and GridlON are trademarks or registered trademarks of Oxford Nanopore Technologies plc. OmniLog and Biolog are

registered trademarks of Biolog, Inc.



mailto:sales@atcc.org
https://genomes.atcc.org/

	Slide Number 1

