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Rhodotorula mucilaginosa, a yeast with valuable biotechnological features, has also been recorded as an emergent opportunistic
pathogen that might cause disease in both immunocompetent and immunocompromised individuals. Here, we report the draft
genome sequence of R. mucilaginosa strain C2.5t1, which was isolated from cacao seeds in Cameroon.
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Rhodotorula species are ubiquitous saprophytic yeasts that can
be recovered from many environmental sources, including

humans, animals, and a large variety of foods and beverages (1).
Among these species, Rhodotorula mucilaginosa has been receiving
increasing attention because it can be isolated not only from nat-
urally fermented milk (2) and other food matrices (3, 4), but also
from different and extreme ecosystems, including the complex
core gut microbiota of carnivore wild fish (5), marine shores, gla-
cial core cold environments (6), and hydrocarbon-contaminated
soil (7).

In keeping with its capability to survive and grow in many
unfavorable conditions, R. mucilaginosa possesses valuable bio-
technological features, including copper biotransformation (8),
the production of biosurfactants (9), and high yields of unsatu-
rated fatty acids (6) and carotenoids (10). Moreover, yeasts as-
cribed to this species have a potential use in the biocontrol of
postharvest fungal spoilage on fruit (11, 12).

Indeed, R. mucilaginosa also represents an emergent opportu-
nistic pathogen for humans and animals, causing skin infections,
otitis, lung infections, endocarditis, fungemia, and keratitis in
both immunocompetent and immunocompromised individuals
(1, 13–18).

Altogether, this information indicates that knowledge of the
genomic potential of R. mucilaginosa should be extended to the
exploration of the cellular physiology and biochemical and bio-
technological potentials of this peculiar yeast species to facilitate
research for both human and animal health and bioindustry.

R. mucilaginosa strain C2.5t1 was isolated from cacao seeds
(Theobroma cacao L) in Cameroon. This isolate was previously
assigned as Rhodotorula glutinis and fully characterized for its ca-
pability to produce high yields of biomass and carotenoids when
grown in glycerol-containing media (19, 20). A DNA library was
prepared using Nextera XT and sequenced using the Illumina
HiScanSQ DNA sequencing platform. Sequence data generated
about 57 million 2 � 93 bp paired reads that were assembled using
Velvet v1/2/10 in 1,034 scaffolds containing 1,254 contigs longer

than 500 bp (G�C content of 60.5%). Strain C2.5t1 assignment
was confirmed by 18S rRNA gene identity of 100% to R. mucilagi-
nosa strain MAFF237983 (accession no. AB042787) and identity
of 99% to R. glutinis (accession no. HQ420261). A total of 6,413
protein-coding genes were automatically predicted using the Web
server Augustus (http://bioinf.uni-greifswald.de/webaugustus)
trained using Ustilago maydis parameters. Among these genes,
65% were assigned to protein functions using an identity �50% to
a database containing Sporidiobolales (11,439 entries). As ex-
pected, among all predicted genes and protein functions, the ge-
nome of strain C2.5t1 showed a number of genes that might ac-
count for the ability of R. mucilaginosa to exert biotechnological
features, including copper binding and biotransformation and
pigment biosynthesis.

Nucleotide sequence accession numbers. The genome se-
quence of R. mucilaginosa strain C2.5t1 has been deposited at
DDBJ/EMBL/GenBank under the accession no. JWTJ00000000.
The version described in this paper is version JWTJ01000000.

ACKNOWLEDGMENTS

This work was supported by the Porto Conte Ricerche art.26_37/89_2012
Program “Tecnologie Omiche,” founded by Sardegna Ricerche—Science
and Technology Park of Sardinia, and partially granted by Regione Au-
tonoma della Sardegna (LR7/07 -2010, to I.M.).

REFERENCES
1. Wirth F, Goldani LZ. 2012. Epidemiology of Rhodotorula: an emerging

pathogen. Interdiscip Perspect Infect Dis 2012:465717. http://dx.doi.org/
10.1155/2012/465717.

2. Bai M, Qing M, Guo Z, Zhang Y, Chen X, Bao Q, Zhang H, Sun TS.
2010. Occurrence and dominance of yeast species in naturally fermented
milk from the Tibetan Plateau of China. Can J Microbiol 56:707–714.
http://dx.doi.org/10.1139/w10-056.

3. Sabate J, Cano J, Esteve-Zarzoso B, Guillamón JM. 2002. Isolation and
identification of yeasts associated with vineyard and winery by RFLP anal-
ysis of ribosomal genes and mitochondrial DNA. Microbiol Res 157:
267–274. http://dx.doi.org/10.1078/0944-5013-00163.

4. Lucena-Padrós H, Caballero-Guerrero B, Maldonado-Barragán A,

crossmark

Genome AnnouncementsMarch/April 2015 Volume 3 Issue 2 e00201-15 genomea.asm.org 1

 on M
ay 5, 2017 by P

R
O

F
E

S
S

O
R

 O
F

 R
E

S
E

A
R

C
H

http://genom
ea.asm

.org/
D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00201-15&domain=pdf&date_stamp=2015-4-9
http://genomea.asm.org
http://genomea.asm.org/


Ruiz-Barba JL. 2014. Microbial diversity and dynamics of Spanish-style
green table-olive fermentations in large manufacturing companies
through culture-dependent techniques. Food Microbiol 42:154 –165.
http://dx.doi.org/10.1016/j.fm.2014.03.020.

5. Raggi P, Lopez P, Diaz A, Carrasco D, Silva A, Velez A, Opazo R,
Magne F, Navarrete PA. 2014. Debaryomyces hansenii and Rhodotorula
mucilaginosa comprised the yeast core gut microbiota of wild and reared
carnivorous salmonids, croaker and yellowtail. Environ Microbiol 16:
2791–2803. http://dx.doi.org/10.1111/1462-2920.12397.

6. Singh P, Tsuji M, Singh SM, Roy U, Hoshino T. 2013. Taxonomic
characterization, adaptation strategies and biotechnological potential of
cryophilic yeasts from ice cores of Midre Lovenbreen glacier, Svalbard,
Arctic. Cryobiology 66:167–175. http://dx.doi.org/10.1016/ j.cryo-
biol.2013.01.002.

7. Chandran P, Das N. 2012. Role of plasmid in diesel oil degradation by
yeast species isolated from petroleum hydrocarbon-contaminated soil.
Environ Technol 3 3 :645– 652 . ht tp : / /dx .doi .org/10 .1080/
09593330.2011.587024.

8. Salvadori MR, Ando RA, Oller do Nascimento CA, Corrêa B. 2014.
Intracellular biosynthesis and removal of copper nanoparticles by dead
biomass of yeast isolated from the wastewater of a mine in the Brazilian
Amazonia. PLoS One 9:e87968. http://dx.doi.org/10.1371/ journal-
.pone.0087968.

9. Kawahara H, Hirai A, Minabe T, Obata H. 2013. Stabilization of astax-
anthin by a novel biosurfactant produced by Rhodotorula mucilaginosa
KUGPP-1. Biocontrol Sci 18:21–28. http://dx.doi.org/10.4265/bio.18.21.

10. Aksu Z, Eren AT. 2005. Carotenoids production by the yeast Rhodotorula
mucilaginosa: use of agricultural wastes as a carbon source. Proc Biochem
40:2985–2991. http://dx.doi.org/10.1016/j.procbio.2005.01.011.

11. Li R, Zhang H, Liu W, Zheng X. 2011. Biocontrol of postharvest gray and
blue mold decay of apples with Rhodotorula mucilaginosa and possible
mechanisms of action. Int J Food Microbiol 146:151–156. http://
dx.doi.org/10.1016/j.ijfoodmicro.2011.02.015.

12. Zhang H, Ge L, Chen K, Zhao L, Zhang X. 2014. Enhanced biocontrol

activity of Rhodotorula mucilaginosa cultured in media containing chi-
tosan against postharvest diseases in strawberries: possible mechanisms
underlying the effect. J Agric Food Chem 62:4214 – 4224. http://
dx.doi.org/10.1021/jf500065n.

13. Capoor MR, Aggarwal S, Raghvan C, Gupta DK, Jain AK, Chaudhary
R. 2014. Clinical and microbiological characteristics of Rhodotorula mu-
cilaginosa infections in a tertiary-care facility. Indian J Med Microbiol
32:304 –309. http://dx.doi.org/10.4103/0255-0857.136576.

14. Tsiodras S, Papageorgiou S, Meletiadis J, Tofas P, Pappa V, Panayi-
otides J, Karakitsos P, Armaganidis A, Petrikkos G. 2014. Rhodotorula
mucilaginosa associated meningitis: a subacute entity with high mortality.
Case report and review. Med Mycol Case Rep 6:46 –50. http://dx.doi.org/
10.1016/j.mmcr.2014.08.006.

15. Coppola R, Zanframundo S, Rinati MV, Carbotti M, Graziano A, Galati
G, De Florio L, Panasiti V. 14 March 2014. Rhodotorula mucilaginosa skin
infection in a patient treated with sorafenib. J Eur Acad Dermatol Vene-
reol. http://dx.doi.org/10.1111/jdv.12455.

16. Villar JM, Delgado JDJ, Velasco CG. 2012. Fungemia due to Rhodotorula
mucilaginosa in an immunocompetent, critically ill patient. J Infect Che-
mother 18:581–583. http://dx.doi.org/10.1007/s10156-011-0347-6.

17. Kim HA, Hyun M, Ryu S. 2013. Catheter-associated Rhodotorula muci-
laginosa fungemia in an immunocompetent host. J Infect Chemother 45:
339 –342. http://dx.doi.org/10.3947/ic.2013.45.3.339.

18. Simon MS, Somersan S, Singh HK, Hartman B, Wickes BL, Jenkins SG,
Walsh TJ, Schuetz AN. 2014. Endocarditis caused by Rhodotorula infection.
J Clin Microbiol 52:374–378. http://dx.doi.org/10.1128/JCM.01950-13.

19. Taccari M, Canonico L, Comitini F, Mannazzu I, Ciani M. 2012.
Screening of yeasts for growth on crude glycerol and optimization of bio-
mass production. Bioresour Technol 110:488 – 495. http://dx.doi.org/
10.1016/j.biortech.2012.01.109.

20. Cutzu R, Coi A, Rosso F, Bardi L, Ciani M, Budroni M, Zara G, Zara
S, Mannazzu I. 2013. From crude glycerol to carotenoids by using a
Rhodotorula glutinis mutant. World J Microbiol Biotechnol 29:
1009 –1017. http://dx.doi.org/10.1007/s11274-013-1264-x.

Deligios et al.

Genome Announcements2 genomea.asm.org March/April 2015 Volume 3 Issue 2 e00201-15

 on M
ay 5, 2017 by P

R
O

F
E

S
S

O
R

 O
F

 R
E

S
E

A
R

C
H

http://genom
ea.asm

.org/
D

ow
nloaded from

 

http://genomea.asm.org
http://genomea.asm.org/

	Draft Genome Sequence of Rhodotorula mucilaginosa, an Emergent Opportunistic Pathogen
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

