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Generation and Annotation of Yarrowia lipolytica Genome 
Assemblies

Figure 4: Whole-genome synteny between the CLIB89 reference and de novo 
assemblies of ATCC® 20460 . Synteny plots generated using ntSynt comparing the 
CLIB89 reference (top) with independent de novo assemblies of ATCC® 20460  using 
NECAT (middle) and MaSuRCA (bottom). Colored blocks correspond to homologous 
chromosomal segments with connecting ribbons indicating conserved synteny. Both ATCC® 
20460  assemblies show high overall synteny with rearrangements visible in specific 
regions to CLIB89.

Yarrowia lipolytica is an oleaginous yeast with exceptional metabolic flexibility and a strong 
capacity for fatty acid accumulation. While Saccharomyces cerevisiae remains the most 
used chassis in biotechnology, Y. lipolytica offers distinct advantages under conditions that 
inhibit many conventional yeasts. Numerous Y. lipolytica strains are preserved in public 
biorepositories, including strains of applied and academic relevance. Several of these have 
been sequenced, and reference-quality genome assemblies are available through public 
genomic databases. In this study, we selected Y. lipolytica strains with broad applied, 
academic, and taxonomic significance from a publicly accessible Yarrowia collection. 
Genomes were sequenced using both Illumina and Oxford Nanopore technologies and 
annotated with a custom database, yielding high-quality, fully annotated assemblies. These 
assemblies were deposited in a publicly accessible genomic resource and cross-linked to 
the originating biological materials to maintain strain-genome traceability. This dataset 
includes the first phased diploid assembly of the Y. lipolytica type strain (ATCC® 18942 ) 
and an improved assembly relative to the current RefSeq reference. By providing accurate 
and traceable genomic resources, this work supports ongoing research into Y. lipolytica 
biology and its development as a platform for microbial production and systems biology 
research.

Introduction

Methods

Figure 5: ATCC® Genome Portal. 38 hybrid genome assemblies of Y. lipoytica are in the 
ATCC® Genome Portal (https://genomes.atcc.org/), including the diploid assembly of the type 
strain and PO1f, an important industrial strain.
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Figure 2: CLIB89 reference compared to 
ATCC® 20460 . The reference strain in NCBI 
for Y. lipolytica is CLIB89, also known as W29, 
and is available at ATCC® as ATCC® 20460 . 
A 54-kb repeat on chromosome C in CLIB89 
that was described in the CLIB89 manuscript 
was not in the ATCC® 20460  assembly.

Figure 3: Apparent C-terminal discrepancy in the LEU2 reference sequence for CLIB89. 
Protein sequence alignment of LEU2 from the CLIB89 reference genome and ATCC® 
20460 . The leu2 gene encodes β-isopropylmalate dehydrogenase, a key genetic marker. 
The C-terminus discrepancy is consistent with a potential misassembly affecting the 3′ end of 
the leu2 gene locus in the CLIB89 reference. Read mapping for ATCC® 20460  supports the 
ATCC® 20460  leu2 gene sequence and the inferred C-terminal structure of LEU2.
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Results

Conclusions

Figure 1: Genome assembly and annotation pipeline. A hybrid short- and long-read approach is 
used to assemble high-quality genomes of Y. lipolytica at ATCC®. This strategy results in higher quality 
and more contiguous genomes compared to those found in NCBI.

 High-quality hybrid short- and long-read sequencing 
resolves structural discrepancies present in widely used 
Y. lipolytica reference genomes, improving accuracy at 
both gene and chromosome scales.

 Linking curated genome assemblies to authenticated 
biological materials in a public biorepository ensures 
long-term data provenance and reproducibility.

 The ATCC® Genome Portal enables community reuse of 
traceable, high quality reference genomes to support 
biotechnology and systems biology research.
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