De novo assembly and annotation of the Candida cylindracea genome: a pipeline for rare organisms
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The fungal CTG clade species are a group of diverse pathogenic and non-pathogenic fungi that translate the universal leucine CUG codon as serine. In previous studies, we have
demonstrated that Ser-CUG translation erased the ancestral Leu-CUG codons from their genomes and that extant Ser-CUG codons evolved recently from serine codons or codons
assigned to amino acids with chemical properties similar to serine. We have also demonstrated that these new Ser-CUG codons are used at low level and are present in non-
conserved genes. However, the unconventional fungus Candida cylindracea, which is known to produce low-specificity lipases, uses the Ser-CUG codons at high level in almost all
proteins, raising the puzzling questions of how such codons re-emerged in this genome in a short time span? And how did conserved proteins tolerate serines at CUG sites?

To answer these questions, we have sequenced the genome of C. cylindracea using both Illumina short read and Oxford Nanopore long read sequencing. The genome is diploid and

posed significant challenges to the assembly and annotation pipelines that are publicly available. To overcome these difficulties, we are attempting several approaches. We present
below the first data of the assembly and annotation of the C. cylindracea genome.

Genomic DNA from Candida cylindracea (ATCC 14830) was purified using the QIAGEN Genomic ONT lllumina
DNA Purification kit with Genomic-Tips 100/G. J
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- tRNA characterisation — tRNAscan-SE; RSUC

The number of tRNAs found was 169 for SPAdesPOIR, 194 for FlyePOIR and 180 for MedakaPOIR. Per contig, 1-21 distinct tRNAs were found in SPAdesPOIR and 1-23 were found in both FlyePOIR and MedakaPOIR.
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AUG Met UUU Phe UUC Phe CCU Pro CCG Pro CCC Pro CCA Pro | CUG Ser| AGU Ser UCU Ser UCG Ser AGC Ser UCC Ser UCA Ser UAG Stop UGA Stop UAA Stop ACU Thr ACG Thr ACC Thr ACA Thr UGG Trp UAU Tyr UAC Tyr GUU Val GUG Val GUC Val GUA Val
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X axis: Codons are shown on top and respective tRNA anticodons are below. The range of anticodons for each codon found for the three assemblies is displayed in brackets. NA= not applicable as the anticodon was not present.
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® Results indicate Candida cylindracea is a diploid organism.

® The number of genes annotated by MAKER is in accordance to what is expected given the number of genes described for Candida albicans and Saccharomyces cerevisiae (~6000 genes).

® The quality of annotation is still low = Test other annotation tools? Use a reference species such as Babjeviella inositovora (closely related as assessed by BLAST) to refine Augustus gene prediction?
® The CUG codon is one of the serine codons mostly used.
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