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The draft genome sequence of the smut fungus Tilletiaria anomala UBC 951 (Basidiomycota, Ustilaginomycotina) is presented.
The sequenced genome size is 18.7 Mb, consisting of 289 scaffolds and a total of 6,810 predicted genes. This is the first genome
sequence published for a fungus in the order Georgefisheriales (Exobasidiomycetes).
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Tilletiaria anomala Bandoni & B. N. Johri is the only species in
the fungal genus Tilletiaria (1). The only known strain of this

species (UBC 951�CBS 436.72�ATCC 24038) was isolated from
decayed wood in Canada during an attempt to culture a different
fungus (a Poria sp.). Originally placed within Ustilaginales (1),
T. anomala is now known to belong to Georgefisheriales (Exoba-
sidiomycetes) and is related to several Tilletiopsis species (2–4).
T. anomala is dimorphic, producing both hyphal and budding
yeast stages in culture. The species is homothallic, and teliospores
are intercalary and thick-walled. Because the sole representative of
this species is known only from culture, its role in nature is un-
known. However, environmental sequencing projects have de-
tected T. anomala from the intercellular fluid of rice plants in
Japan (5) and from the soil of deciduous forests in Estonia (L.
Tedersoo, personal communication), implicating an association
with plants, as is true for the majority of Ustilaginomycotina.

Genomic DNA was isolated using the cetyltrimethylammo-
nium bromide (CTAB) protocol described by Padamsee et al. (6),
and RNA was extracted with the E.Z.N.A. fungal RNA kit (Omega
Bio-Tek, Norcross, GA, USA) following the manufacturer’s in-
structions. Genome sequencing was accomplished on an Illumina
HiSeq 2000 DNA platform according to the manufacturer’s in-
structions. The genome was assembled using ALLPATHS-LG (7)
and annotated using the JGI annotation pipeline (8), following the
methods described by Toome et al. (9).

The T. anomala genome is contained in 289 contigs of a total
size of 18.7 Mb (25� read depth coverage). Annotation of the
genome resulted in a set of 6,810 gene models, 93% of which were
supported by transcripts that cover �75% of their length. Median
gene and protein lengths are 1,718 bp and 407 aa, respectively,
gene density is 364 genes Mb�1, and the G�C content is 56%. Less
than 1% of the genome is repetitive, with virtually no detectable
polymorphism. Analyses of the carbohydrate-active enzymes de-
tected 85 enzymes from 34 glycoside hydrolase (GH) families, 47
enzymes from 22 glycosyltransferase (GT) families, and 11 en-

zymes from two carbohydrate esterase (CE) families. The genome
sequence of T. anomala provides the first genomic data for a mem-
ber of the Exobasidiomycetes order Georgefisheriales as well as for
a homothallic species of Ustilaginomycotina.

Nucleotide sequence accession number. The genome se-
quences and annotations are available via the JGI fungal genomics
resource MycoCosm (10) at http://genome.jgi.doe.gov/Tilletiaria/
and have been deposited at DDBJ/EMBL/GenBank under the ac-
cession no. JMSN00000000.
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assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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