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ABSTRACT Rhodotorula mucilaginosa is an opportunistic fungal pathogen of public
health importance. We present the draft genome sequence of an isolate (Rhodo3571)
cultured from an immunocompetent patient. The isolate is similar to other R. mucilagi-
nosa genomes in the NCBI database. Presented here are the genome assembly and its
comparison to other reference genomes.

R hodotorula is a pigmented yeast, which is a normal environmental/commensal
microorganism but it can cause opportunistic infections, such as those of the

bloodstream, meningitis, and peritonitis (1, 2). Rhodotorula mucilaginosa has emerged
as an opportunistic etiologic agent, particularly in immunocompromised patients, and
infections have been reported in different parts of the world (3–6), including a recent
Rhodotorula fungemia reported in Qatar (7). This article does not contain any studies
with human participants or animals performed by any of the authors.

Here, we present a draft genome assembly of R. mucilaginosa (Rhodo3571) from an
immunocompetent host, possibly associated with central venous catheter (CVC) infec-
tion at Hamad Medical Corporation (Doha, Qatar) (7). The yeast was isolated from
blood; the blood culture aerobic vial that was flagged positive was subcultured on
Sabouraud’s dextrose agar (SDA; Difco, USA) and incubated under aerobic conditions
at 35 6 2°C for 18 to 24 h, minimizing exposure to light. After incubation, pink colonies
were isolated on SDA, and the isolate was identified by matrix-assisted laser desorption
ionization–time of flight mass spectrometry (MALDI-TOF MS) using the Bruker micro-
flex system version 4 and the MALDI Biotyper (MBT) BDAL version 9.0 library (Bruker
Daltonics, Germany). The identification was performed using the extended direct trans-
fer method recommended by Bruker for identification of yeasts. In brief, a uniform thin
layer of a yeast colony was smeared onto the MALDI target plate and overlaid with
1 ml 70% formic acid. It was allowed to dry at room temperature; then, 1 ml of HCCA
matrix (Bruker Daltonics) was added to it. It was allowed to dry at room temperature
again and then measured using the Bruker microflex system. The isolate was identified
as R. mucilaginosa with a score of 2.08, which is considered reliable genus and species
identification according to Bruker’s cutoff score of $2.00. Antifungal susceptibility pat-
terns were also characterized (7).

After growing the culture on SDA for 2 days, genomic DNA was extracted using the
MasterPure yeast DNA purification kit (Lucigen Corporation, WI, USA). The DNA concentra-
tion was measured using the Qubit 2 fluorometer (Thermo Fisher), and DNA libraries were
constructed using the Nextera XT DNA library preparation method (Illumina, Inc., CA, USA)
and sequenced on the Illumina NextSeq 550 platform with 300 cycles (150-bp paired-end
format) at Sidra Medicine. The adapter sequences were removed, and low-quality bases
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were trimmed from the raw reads using Trim Galore v.0.6.5 (http://www.bioinformatics
.babraham.ac.uk/projects/trim_galore/). The read quality was confirmed using FastQC
v.0.11.9 (https://github.com/s-andrews/FastQC). The reads were assembled using SPAdes
v.3.12.0 (8). Small contigs (,1,000 bp) were discarded, and the assembly statistics were
estimated using QUAST v.5.0.2 (9). Parsnp v.1 (10) was used to infer the genetic relation-
ships among other R. mucilaginosa genome assemblies in GenBank; single-nucleotide
polymorphisms (SNPs)/variants detected from the core genome alignment were used to
infer the phylogenetic relationship using RAxML, implemented in Parsnp. Default parame-
ters were used for all software, unless otherwise specified.

The genome statistics and information are summarized in Table 1. The genome sequence
based on k-mer 55 contained 789 contigs, with an N50 value of 49,539 bp. Rhodo3571 is an
important clinical sample in Qatar; phylogenetic analysis of selected environmental isolates
showed that Rhodo3571 was most related to strain IF1SW-B1 (GenBank accession number
GCA_013036955.1), a strain recovered from the indoor biome in the International Space
Station (Fig. 1). Since R. mucilaginosa is a rare and difficult-to-treat pathogen, the draft ge-
nome sequence will contribute to further investigation into the molecular mechanisms that
lead to pathogenesis and antifungal drug resistance.

TABLE 1 Rhodotorula mucilaginosa genome statistics and information

Characteristic Data
Organism Rhodotorula mucilaginosa Rhodo3571
BioProject accession no. PRJNA743597
BioSample accession no. SAMN20056676
Total no. of reads 4,659,413
Coverage (�) 70
Genome length (bp) 19,947,800
N50 (bp) 49,539
No. of contigs 789
GC% 60.55

FIG 1 Genetic relationship among R. mucilaginosa available genomes based on core genome SNPs (rooted at the midpoint).
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Data availability. The whole-genome shotgun data from this study have been de-
posited in the DDBJ/ENA/GenBank repositories under accession numbers PRJNA743597
and JAHUZI000000000. The version described in this paper is version JAHUZI010000000.

ACKNOWLEDGMENTS
This research was funded by Sidra Medicine (internal grant SDR_200052 to C.K.M.T.) and

theMedical Research Centre at HamadMedical Corporation (grant MRC-01019-420 to F.B.A).
We acknowledge Lamya Dalil and the staff in the microbiology laboratory, as well as

the Integrated Genomics Services technical team at Sidra Medicine, for their support
and assistance.

Conflicts of interest.We declare that we have no conflicts of interest.

REFERENCES
1. Duggal S, Jain H, Tyagi A, Sharma A, Chugh TD. 2011. Rhodotorula funge-

mia: two cases and a brief review. Med Mycol 49:879–882. https://doi.org/
10.3109/13693786.2011.583694.

2. García-Suárez J, Gómez-Herruz P, Cuadros JA, Burgaleta C. 2011. Epidemi-
ology and outcome of Rhodotorula infection in haematological patients.
Mycoses 54:318–324. https://doi.org/10.1111/j.1439-0507.2010.01868.x.

3. Pereira C, Ribeiro S, Lopes V, Mendonça T. 2016. Rhodotorula mucilagi-
nosa fungemia and pleural tuberculosis in an immunocompetent patient:
an uncommon association. Mycopathologia 181:145–149. https://doi.org/
10.1007/s11046-015-9942-x.

4. Kim HA, Hyun M, Ryu S-Y. 2013. Catheter-associated Rhodotorula mucila-
ginosa fungemia in an immunocompetent host. Infect Chemother 45:
339–342. https://doi.org/10.3947/ic.2013.45.3.339.

5. Lunardi LW, Aquino VR, Zimerman RA, Goldani LZ. 2006. Epidemiology
and outcome of Rhodotorula fungemia in a tertiary care hospital. Clin
Infect Dis 43:e60–e63. https://doi.org/10.1086/507036.

6. Spiliopoulou A, Anastassiou ED, Christofidou M. 2012. Rhodotorula
fungemia of an intensive care unit patient and review of published

cases. Mycopathologia 174:301–309. https://doi.org/10.1007/s11046
-012-9552-9.

7. Goravey W, Ali GA, Abid F, Ibrahim EB, Al Maslamani MA, Abdel Hadi H.
2021. Central line-associated Rhodotorula mucilaginosa fungemia in an
immunocompetent host: case report and review of the literature. Clin
Case Rep 9:2158–2161. https://doi.org/10.1002/ccr3.3969.

8. Bankevich A, Nurk S, Antipov D, Gurevich AA, Dvorkin M, Kulikov AS, Lesin
VM, Nikolenko SI, Pham S, Prjibelski AD, Pyshkin AV, Sirotkin AV, Vyahhi N,
Tesler G, Alekseyev MA, Pevzner PA. 2012. SPAdes: a new genome assem-
bly algorithm and its applications to single-cell sequencing. J Comput
Biol 19:455–477. https://doi.org/10.1089/cmb.2012.0021.

9. Gurevich A, Saveliev V, Vyahhi N, Tesler G. 2013. QUAST: quality assess-
ment tool for genome assemblies. Bioinformatics 29:1072–1075. https://
doi.org/10.1093/bioinformatics/btt086.

10. Treangen TJ, Ondov BD, Koren S, Phillippy AM. 2014. The Harvest suite for rapid
core-genome alignment and visualization of thousands of intraspecific micro-
bial genomes. Genome Biol 15:524. https://doi.org/10.1186/s13059-014-0524-x.

Microbiology Resource Announcement

Volume 10 Issue 42 e00725-21 mra.asm.org 3

https://www.ncbi.nlm.nih.gov/bioproject/743597
https://www.ncbi.nlm.nih.gov/nuccore/JAHUZI000000000
https://www.ncbi.nlm.nih.gov/nuccore/JAHUZI010000000
https://doi.org/10.3109/13693786.2011.583694
https://doi.org/10.3109/13693786.2011.583694
https://doi.org/10.1111/j.1439-0507.2010.01868.x
https://doi.org/10.1007/s11046-015-9942-x
https://doi.org/10.1007/s11046-015-9942-x
https://doi.org/10.3947/ic.2013.45.3.339
https://doi.org/10.1086/507036
https://doi.org/10.1007/s11046-012-9552-9
https://doi.org/10.1007/s11046-012-9552-9
https://doi.org/10.1002/ccr3.3969
https://doi.org/10.1089/cmb.2012.0021
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1093/bioinformatics/btt086
https://doi.org/10.1186/s13059-014-0524-x
https://mra.asm.org

	Outline placeholder
	Data availability.

	ACKNOWLEDGMENTS
	REFERENCES

