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The yeast Cyberlindnera fabianii is used in wastewater treatment, fermentation of alcoholic beverages, and has caused blood
infections. To assist in the accurate identification of this species, and to determine the genetic basis for properties involved in
fermentation and water treatment, we sequenced and annotated the genome of C. fabianii (YJS4271).
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he species Cyberlindnera fabianii (1) (previously Hansenula

fabianii, Pichia fabianii, and Lindnera fabianii) is an ascomy-
cetous yeast in a clade of 27 species (2). Ascospore morphology
varies across the clade and some species are heterothallic (2). C. fa-
bianii has been used to treat wastewater from food processing
plants (3, 4). The type strain, CBS5640/NRRL Y-1871, was origi-
nally cultured by Wickerham in 1942 and has since been isolated
from the fermentation of alcoholic beverages (5, 6), sugarcane (7),
and from clinical settings as a pathogen (8-10).

Interestingly, the isolate reported from a premature infant was
resistant to amphotericin B and itraconazole (8). In another case,
antifungal treatment of an adult with a C. fabianii infection led to
variants immune to fluconazole and voriconazole. Biofilm forma-
tion possibly played a role in its increased resistance (11). Thus,
understanding the genomic capacity of this species could help
treat infections. While this was only the third case of C. fabianii
infection found in a neonate, it indicates uncommon fungi are
potential health hazards. In this project, isolate YJS4271 was cul-
tured from olives in Castilla la Mancha, Spain (12).

Genome sequencing was performed using the Illumina
HiSeq2000 platform. We produced 280-bp insert libraries and
generated ~75-fold coverage with 100-bp paired-end reads. In
total 9,010,526 reads were obtained and trimmed according to
quality criteria with cutadapt (13). The reads were assembled us-
ing SOAPdenovo2, version 1240 (14), with a k-mer size of 75. The
final assembly consisted of 1,481 contigs with an N, length of
23,883 bp and a maximum length of 98,416 bp. The contigs were
assembled into 419 scaffolds, revealing a genome 0f 12,362,755 bp.
We performed annotation on 50 scaffolds, which were larger than
5kb (cumulative size of 12,277,034 bp, with 44.4% G+ C content).
Based on the reference genomes of two closely related species,
Debaryomyces hansenii and Wickerhamomyces ciferrii (15, 16), a
total of 5,713 putative protein coding genes were found using the
Amadea Annotation transfer tool (Isoft, France). Interestingly,
767 genes (12.9% of the genes) are interrupted by spliceosomal
introns. C. fabianii is thus one of the most intron-rich species of
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the Saccharomycotina yeasts sequenced so far. Functional annota-
tion was attributed to the coding sequences on the basis of protein
similarity with S. cerevisiae. Coding sequences with no similarity
to those in S. cerevisiae were annotated using the refseq database.
We identified 139 tRNA across the scaffolds using tRNAscan-SE
v1.3.1 (17).

The C. fabianii genome is approximately 12.3 Mb and contains
5,944 putative protein coding genes. Based on whole-genome
comparison, C. fabianii is closely related to W. ciferrii. Neverthe-
less, the genome content is very different from W. ciferri, which is
15.9 Mb with 6,702 protein-coding genes (16). Additionally, the
average G+ C content is 30.4%, much lower than 44.4% in C. fa-
bianii. The genome of Cyberlindnera fabianii will provide a foun-
dation for future assessment of this species as a pathogen and lend
insight into its role in biotechnological applications including fer-
mentation and wastewater processing.

Nucleotide sequence accession numbers. The sequence of the
C. fabianii genome has been deposited at European Nucleotide
Archive under the accession numbers LK052886-LK052935.

ACKNOWLEDGMENTS

We thank Maria Arévalo-Villena for providing the YJS4271 isolate.
This work was supported by an ANR grant (2010-BLAN-1606).

REFERENCES

1. Minter D. 2009. Cyberlindnera, a replacement name for Lindnera Kurtz-
man et al.,, nom. illegit. Mycotaxon 110:473—-476. http://dx.doi.org/
10.5248/110.473.

2. Kurtzman CP, Robnett CJ, Basehoar-Powers E. 2008. Phylogenetic
relationships among species of Pichia, Issatchenkia and Williopsis deter-
mined from multigene sequence analysis, and the proposal of Barnet-
tozyma gen. nov., Lindnera gen. nov. and Wickerhamomyces gen. nov.
FEMS Yeast Res. 8:939-954. http://dx.doi.org/10.1111/j.1567
-1364.2008.00419.x.

3. Moriya K, Iefuji H, Shimoi H, Sato S, Tadenuma M. 1990. Treatment of
distillery wastewater discharged from beet molasses-spirits production
using yeast. J. Ferment. Bioeng. 69:138—140. http://dx.doi.org/10.1016/
0922-338X(90)90204-A.

genomea.asm.org 1

1sanb Aq 9102 ‘LT Areniga- uo /b0 wseeawouaby/:dny wol) papeojumod


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

Freel et al.

8.

10.

11.

12.

2 genomea.asm.org

. Kakuta T, Koizumi T, Yoshizawa K, Kodama K, Nojiro K. 1985.

Treatment of waste-water discharged from a dried-bonito processing fac-
tory using yeast. Nippon Shokuhin Kogyo Gakkaishi 32:260-265. http://
dx.doi.org/10.3136/nskkk1962.32.4_260.

. Nyanga LK, Nout MJ, Smid EJ, Boekhout T, Zwietering MH. 2013.

Fermentation characteristics of yeasts isolated from traditionally fer-
mented masau (Ziziphus mauritiana) fruits. Int. J. Food Microbiol. 166:
426-432. http://dx.doi.org/10.1016/j.ijffoodmicro.2013.08.003.

. Mukisa IM, Porcellato D, Byaruhanga YB, Muyanja CM, Rudi K,

Langsrud T, Narvhus JA. 2012. The dominant microbial community
associated with fermentation of Obushera (sorghum and millet beverages)
determined by culture-dependent and culture-independent methods. Int.
J. Food Microbiol. 160:1-10. http://dx.doi.org/10.1016/ j.ijfoodmi-
cro.2012.09.023.

. Limtong S, Kaewwichian R, Yongmanitchai W, Kawasaki H. 2014.

Diversity of culturable yeasts in phylloplane of sugarcane in Thailand and
their capability to produce indole-3-acetic acid. World J. Microbiol. Bio-
technol. 30:1785-1796. http://dx.doi.org/10.1007/511274-014-1602-7.
Wu Y, Wang J, Li W, Jia H, Che J, Lu J, Liu L, Cheng Y. 2013. Pichia
fabianii blood infection in a premature infant in China: case report. BMC
Res. Notes 6:77. http://dx.doi.org/10.1186/1756-0500-6-77.

. Gabriel F, Noel T, Accoceberry 1. 2012. Lindnera (Pichia) fabianii blood

infection after mesenteric ischemia. Med. Mycol. 50:310-314. http://
dx.doi.org/10.3109/13693786.2011.587455.

Grenouillet F, Millon L, Chamouine A, Thirez G, Schulze O. 2010.
Pichia fabianii fungemia in a neonate. Pediactr. Invect. Dis. J. 29:191.
http://dx.doi.org/10.1097/INF.0b013e3181c4f7d9.

Hamal P, Ostransky J, Dendis M, Horvath R, Ruzicka F, Buchta V,
Vejsova M, Sauer P, Hejnar P, Raclavsky V. 2008. A case of endocarditis
caused by the yeast pichia fabianii with biofilm production and developed
in vitro resistance to azoles in the course of antifungal treatment. Med.
Mycol. 46:601-605. http://dx.doi.org/10.1080/13693780802078180.
Romo-Sanchez S, Alves-Baffi M, Arévalo-Villena M, Ubeda-Iranzo J,

Genome Announcements

Briones-Pérez A. 2010. Yeast biodiversity from oleic ecosystems: study of
their biotechnological properties. Food Microbiol. 27:487-492. http://
dx.doi.org/10.1016/j.fm.2009.12.009.

. Martin M. 2011. Cutadapt removes adapter sequences from high-

throughput sequencing reads. EMBnet.journal 17:10-12. http://
dx.doi.org/10.14806/ej.17.1.200.

. Luo R, Liu B, Xie Y, Li Z, Huang W, Yuan J, He G, Chen Y, Pan Q, Liu

Y, Tang J, Wu G, Zhang H, Shi Y, Liu Y, Yu C, Wang B, Lu Y, Han C,
Cheung DW, Yiu SM, Peng S, Xiaogian Z, Liu G, Liao X, Li Y, Yang H,
Wang J, Lam TW, Wang J. 2012. SOAPdenovo2: an empirically im-
proved memory-efficient short-read de novo assembler. GigaScience 1:18.
http://dx.doi.org/10.1186/2047-217X-1-18.

. Dujon B, Scherman D, Fischer D, Durrens P, Casaregola S, Lafontaine

1, de Montigny J, Marck C, Neuvéglise C, Talla E, Goffard N, Frangeul
L, Aigle M, Anthouard V, Babour A, Barbe V, Barnay S, Blanchin S,
Beckerich JM, Beyne E, Bleykasten C, Boisramé A, Boyer ], Cattolico L,
Confanioleri F, De Daruvar A, Despons L, Fabre E, Fairhead C, Ferry-
Dumazet H, Groppi A, Hantraye F, Hennequin C, Jauniaux N, Joyet P,
Kachouri R, Kerrest A, Koszul R, Lemaire M, Lesur I, Ma L, Muller H,
Nicaud JM, Nikolski M, Oztas S, Ozier-Kalogeropoulos O, Pellenz S,
Potier S, Richard GF, Straub ML, Suleau A, Swennen D, Tekaia F,
Wésolowski-Louvel M, Westhof E, Wirth B, Zeniou-Meyer M,
Zivanovic I, Bolotin-Fukuhara M, Thierry A, Bouchier C, Caudron B,
Scarpelli C, Gaillardin C, Weissenbach J, Wincker P, Souciet JL. 2004.
Genome evolution in yeasts. Nature 430(6995):35—44.

. Schneider J, Andrea H, Blom J, Jaenicke S, Riickert C, Schorsch C,

Szczepanowski R, Farwick M, Goesmann A, Piihler A, Schaffer S, Tauch
A, Kohler T, Brinkrolf K. 2012. Draft genome sequence of Wickerhamo-
myces ciferrii NRRL Y-1031 F-60-10. Eukaryot. Cell 11:1582-1583. http://
dx.doi.org/10.1128/EC.00258-12.

. Lowe TM, Eddy SR. 1997. tRNAscan-SE : A program for improved de-

tection of transfer RNA genes in genomic sequence. Nucleic Acids Res.
25:955-964. http://dx.doi.org/10.1093/nar/25.5.0955.

July/August 2014 Volume 2 Issue 4 e00638-14

1sanb Aq 9102 ‘LT Areniga- uo /b0 wseeawouaby/:dny wol) papeojumod


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

	Genome Sequence of the Yeast Cyberlindnera fabianii (Hansenula fabianii)
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS
	REFERENCES


