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ABSTRACT Here, we report the draft genome sequence of Candida auris MUTCDO000T1,
the first isolate of a human clinical specimen from Ireland. C. auris is a multidrug-resistant
yeast, and studies of drug-resistant C. auris outbreaks have shown transmission among
patients, demonstrating a need for improved epidemiological surveillance of C. auris.
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andida auris is a multidrug-resistant yeast and was recently added to the WHO'’s

Fungal Priority Pathogen List (1). High rates of multidrug resistance have contrib-
uted to significant mortality among hospitalized patients suffering from invasive C. auris
infections (2). In Ireland, four cases of C. auris have been reported since it became
notifiable in 2017. Here, we report the draft genome sequence of the first clinical isolate
from Ireland.

In August 2022, C. auris was isolated and cultured from the abdominal tissue of
a patient from the High Dependence Unit of Cork University Hospital, Ireland (global
positioning system coordinates 51.88 N, 8.51 W) and initially identified by Brucker
matrix-assisted laser desorption ionization-time of flight (MALDI-TOF) analysis. Liquid
cultures in YEPD (2% glucose, 2% peptone, and 1% yeast extract) were prepared by
inoculation with a single colony from isolate YEPD plate cultures. Liquid cultures were
grown overnight at 37°C at 200 rpm. Total genomic DNA was extracted from the
stationary phase using the Quick-DNA Fungal/Bacterial Miniprep Kit (Zymo Research).
DNA concentration and quality were assessed using a Nanodrop 2000 Spectrophotome-
ter (ThermoFisher Scientific). Sequencing libraries were constructed using the Illumina
TruSeq DNA Library Prep Kit. The genome was sequenced by 150 bp paired-end
sequencing on an Illlumina NovaSeq 6000 system using Novogene.

In total, 5,324,570 paired-end reads were obtained. Low-quality reads (Q scores <
20) were removed using Skewer v0.2.2 (3), and high-quality reads (5,324,513) were
assembled using SPAdes v3.13.0 (4) with default parameters. The resultant assembly
consisted of 112 contigs. The total size of the genome was 12,314,949 bp, the N50 value
was 216,007 bp, and the G + C content was 44.52%. The largest contig in the assembly
was 514,360 bp. Assembly completeness was assessed at 99.2% using BUSCO v5.8.0 with
the saccharomycetes_odb10 data set (5). Species identification was further confirmed
using the internal transcribed spacer sequence, which was found to be 100% identical to
C. auris (NCBI accession number HE797772.1).

Single-nucleotide polymorphisms (SNPs) were called using GATK v4.3.0.0 (6) against
representative genomes from the five established C. auris clades, namely strains B8441
(clade 1), B11220 (clade 1), B11221 (clade Ill), B11245 (Clade V), and B18474 (Clade V).
Reads were aligned to representative genomes using BWA-MEM ver. 0.7.17 (7). Aligned
BAM files were sorted, and duplicate reads were marked using GATK SortSam and
MarkDuplicates tools, respectively. Variants were called with the GATK HaplotypeCaller
using the default settings and filtered using GATK VariantFiltration with the following
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TABLE 1 Number of SNPs identified in Candida auris MUTCDOOOT1 relative to clade reference genomes

Clade Reference genome Total #SNPS GenBank accession Citation
| B8441 1,242 GCA_002759435.3 (10)
1l B11220 66,810 GCA_003013715.2 (11)
1l B11221 11,636 GCA_002775015.1 (10)
\% B11245 44,540 GCA_008275145.1 (12)
Vv B18474 275,640 GCA_016809505.1 (12)

filter flags: “QD <2.0, “FS >60.0," "“MQ <40.0," “SOR > 4.0, “MQRankSum <-12.5/
“ReadPosRankSum <—8.0" GATK SelectVariants was used to extract filtered SNPs. The
MUTCDO0001 isolate is most closely related to B8441, with 1,242 SNPs, which identifies
it as a clade | isolate (Table 1). The complete genome sequence also contains clade
I-specific primers (8). Gene mutations associated with antifungal resistance, including
mutations to ERG11, were observed (9).

Genome surveillance is implemented by national public health agencies. Moving

forward, genomic monitoring in Irish hospitals and long-term care facilities should be
considered.

AUTHOR AFFILIATIONS

'Department of Biology, Maynooth University, Maynooth, County Kildare, Ireland
*Mercy University Hospital, Grenville Place, Cork, Ireland
*Department of Clinical Microbiology, School of Medicine, Trinity College Dublin, Trinity

Centre for Health Science, Tallaght University Hospital, Dublin, Ireland

AUTHOR ORCIDs

Julie Renwick 2 http://orcid.org/0000-0002-5060-2136
David A. Fitzpatrick {2 http://orcid.org/0000-0001-7345-6998

AUTHOR CONTRIBUTIONS

Kayleigh Sines, Investigation, Methodology, Writing — review and editing | Matthew
Amoo, Investigation, Methodology, Writing — review and editing | Joy Clarke, Investi-
gation, Methodology, Writing — review and editing | Kevin Kavanagh, Investigation,
Methodology, Resources, Writing - review and editing | Eddie McCullagh, Investiga-
tion, Methodology, Project administration, Resources, Supervision, Writing — review
and editing | Julie Renwick, Conceptualization, Investigation, Methodology, Project
administration, Resources, Writing — original draft, Writing — review and editing.

DATA AVAILABILITY

The Bioproject ID is PRINA1244779. The BioSample ID is SAMN47730786. The raw
lllumina reads are available at ENA/SRA under the accession number SRR32934938. This
Whole-Genome Shotgun project has been deposited at DDBJ/ENA/GenBank under the
accession JBMWUUO000000000. VCF files have been deposited as an archive to Zenodo
(DOI:10.5281/zeno0do.15119972).

REFERENCES

1.

WHO. 2022. WHO fungal priority pathogens list to guide research,
development and public health action. Available from: https://www.who
.int/publications/i/item/9789240060241

Cortegiani A, Misseri G, Fasciana T, Giammanco A, Giarratano A,
Chowdhary A. 2018. Epidemiology, clinical characteristics, resistance,
and treatment of infections by Candida auris. J Intensive Care 6:69. https:
//doi.org/10.1186/s40560-018-0342-4

July 2025 Volume 14 Issue 7

Jiang H, Lei R, Ding S-W, Zhu S. 2014. Skewer: a fast and accurate adapter
trimmer for next-generation sequencing paired-end reads. BMC
Bioinformatics 15:182. https://doi.org/10.1186/1471-2105-15-182
Prjibelski A, Antipov D, Meleshko D, Lapidus A, Korobeynikov A. 2020.
Using SPAdes de novo assembler. Curr Protoc Bioinformatics 70:e102. htt
ps://doi.org/10.1002/cpbi.102

Tegenfeldt F, Kuznetsov D, Manni M, Berkeley M, Zdobnov EM,
Kriventseva EV. 2025. OrthoDB and BUSCO update: annotation of

10.1128/mra.00178-25 2


http://orcid.org/0000-0002-5060-2136
http://orcid.org/0000-0001-7345-6998
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA1244779/
https://www.ncbi.nlm.nih.gov/biosample/SAMN47730786/
https://www.ncbi.nlm.nih.gov/sra/SRR32934938
https://www.ncbi.nlm.nih.gov/nuccore/JBMWUU000000000.1/
https://doi.org/10.5281/zenodo.15119972
https://www.who.int/publications/i/item/9789240060241
https://doi.org/10.1186/s40560-018-0342-4
https://doi.org/10.1186/1471-2105-15-182
https://doi.org/10.1002/cpbi.102
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_002759435.3/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_003013715.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_002775015.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_008275145.1/
https://www.ncbi.nlm.nih.gov/datasets/genome/GCA_016809505.1/
https://doi.org/10.1128/mra.00178-25

July 2025 Volume 14

Announcement

orthologs with wider sampling of genomes. Nucleic Acids Res 53:D516-
D522. https://doi.org/10.1093/nar/gkae987

McKenna A, Hanna M, Banks E, Sivachenko A, Cibulskis K, Kernytsky A,
Garimella K, Altshuler D, Gabriel S, Daly M, DePristo MA. 2010. The
Genome Analysis Toolkit: a MapReduce framework for analyzing next-
generation DNA sequencing data. Genome Res 20:1297-1303. https://d
0i.0rg/10.1101/gr.107524.110

Li H, Durbin R. 2009. Fast and accurate short read alignment with
Burrows-Wheeler transform. Bioinformatics 25:1754-1760. https://doi.or
9/10.1093/bioinformatics/btp324

Narayanan A, Selvakumar P, Siddharthan R, Sanyal K. 2022. ClalD: a rapid
method of clade-level identification of the multidrug resistant human
fungal pathogen Candida auris. Microbiol Spectr 10:e0063422. https://d
0i.0rg/10.1128/spectrum.00634-22

Rhodes J, Abdolrasouli A, Farrer RA, Cuomo CA, Aanensen DM,
Armstrong-James D, Fisher MC, Schelenz S. 2018. Genomic epidemiol-
ogy of the UK outbreak of the emerging human fungal pathogen

Issue 7

10.

1.

12.

Microbiology Resource Announcements

Candida auris. Emerg Microbes Infect 7:43. https://doi.org/10.1038/s414
26-018-0045-x

Kappel D, Gifford H, Brackin A, Abdolrasouli A, Eyre DW, Jeffery K,
Schlenz S, Aanensen DM, Brown CS, Borman A, Johnson E, Holmes A,
Armstrong-James D, Fisher MC, Rhodes J. 2024. Genomic epidemiology
describes introduction and outbreaks of antifungal drug-resistant
Candida auris. NPJ Antimicrob Resist 2:26. https://doi.org/10.1038/s4425
9-024-00043-6

Sekizuka T, Iguchi S, Umeyama T, Inamine Y, Makimura K, Kuroda M,
Miyazaki Y, Kikuchi K. 2019. Clade Il Candida auris possess genomic
structural variations related to an ancestral strain. PLoS One
14:€0223433. https://doi.org/10.1371/journal.pone.0223433

Mufoz JF, Welsh RM, Shea T, Batra D, Gade L, Howard D, Rowe LA, Meis
JF, Litvintseva AP, Cuomo CA. 2021. Clade-specific chromosomal
rearrangements and loss of subtelomeric adhesins in Candida auris.
Genetics 218:iyab029. https://doi.org/10.1093/genetics/iyab029

10.1128/mra.00178-25 3


https://doi.org/10.1093/nar/gkae987
https://doi.org/10.1101/gr.107524.110
https://doi.org/10.1093/bioinformatics/btp324
https://doi.org/10.1128/spectrum.00634-22
https://doi.org/10.1038/s41426-018-0045-x
https://doi.org/10.1038/s44259-024-00043-6
https://doi.org/10.1371/journal.pone.0223433
https://doi.org/10.1093/genetics/iyab029
https://doi.org/10.1128/mra.00178-25

	Draft genome sequence of Candida auris MUTCD0001: the first clinical isolate from Ireland

