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Karnal bunt disease caused by the fungus Tilletia indica Mitra is a serious concern due to strict quarantines affecting interna-
tional trade of wheat. We announce here the first draft assembly of two monosporidial lines, PSWKBGH-1 and -2, of this fungus,
having approximate sizes of 37.46 and 37.21 Mbp, respectively.
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Karnal bunt (KB) is named after the place Karnal in India,
where it was first discovered in wheat crops in 1931 (1). It is

reported that the loss in yield due to Karnal bunt is insignificant,
i.e., only 0.3 to 0.5%, even under epidemic conditions (2). Al-
though it does not actually result in devastating crop loss, it has
full potential to decrease yield and actually hampers economy due
to the quarantine regulations, i.e., debarring the export of KB-
infected wheat grains. Karnal bunt disease is caused by the smut
fungus Tilletia indica (syn. Neovossia indica [Mitra] Mundkur) a
basidiomycetes belonging to the subdivision Ustilaginomycotina.
In nature, T. indica exists primarily as teliospores, which are wide-
spread in the seeds of the host plant inside or outside and soil.
Under weather conditions of relative humidity over 70%, daytime
temperatures between 18 and 24°C, and soil temperatures ranging
from 17 to 21°C, the severity of this disease is increased (3). KB is
identified in almost all the major wheat-producing regions of In-
dia, Iraq, Nepal, Pakistan, Afghanistan, the United States, Austra-
lia, and South Africa (4). Few sources of resistance have been
reported (5). KB-infected wheat flour is not fit for human con-
sumption due to its foul smell and taste if the infections in grains
exceed 3% (6).

The Karnal bunt fungus T. indica samples (PSWKBGH-1 and
PSWKBGH-2) were isolated from naturally infected wheat grain
in Karnal in 2013. The genomic DNA was randomly interrupted and
used to construct a pUC18 plasmid with a 180-bp inserted sequence.
Sequencing platform technologies, i.e., Illumina NextSeq 500 PE
(2 � 150 bp) and PacBio SMART hybrid sequencing technologies
were used. The reads were quality checked using FastQC (7). The
low-quality bases and adapter trimming were performed using
in-house Perl scripts.

De novo genome assembly was performed using SPAdes ver-
sion 3.5.0 (8). Assembled contigs were further scaffolded using the
SSPACE program (9) using Illumina reads. A total of 366 and 470
scaffolds were generated from PSWKBGH-1 and PSWKBGH-2,

respectively, with genome sizes of 37,460,344 bp (N50, 200,513 bp)
and 37,216,861 bp (N50, 132,740 bp), respectively.

For comprehensive annotation of the genome, along with
pathway identification and simple sequence repeat (SSR) marker
discovery, scaffold sequences annotation was carried out using
AUGUSTUS, Blast2GO Pro version 3.3 (10), KASS (11), and
MISA (12). A total of 12,046 and 12,129 protein-coding gene
models were predicted for PSWKBGH-1 and PSWKBGH-2, re-
spectively, using AUGUSTUS. GO result showed that maximum
values of ATP binding, DNA integration, and integral arrange-
ment of membranes were associated with molecular function, bi-
ological processes, and cellular components, respectively. Also,
10,125 and 9,952 putative SSR markers were identified in
PSWKBGH-1 and PSWKBGH-2, respectively. This is the first ge-
nome sequence of a fungus in the order Georgefisheriales (Exoba-
sidiomycetes).

This work will provide baseline data to understand key genes
controlling mating and virulence factors, deciphering informa-
tion related to destructive pathogen. The mechanisms of the
wheat-infecting pathogen might provide knowledge on its molec-
ular identification and management of Karnal bunt disease. This
would also be pivotal in protecting wheat grain quality.

Accession number(s). The present draft genome assembly
versions have been deposited at GenBank under the accession
numbers MAPW00000000 (GenBank assembly accession:
GCA_001689995.1) and MAPX00000000 (GenBank assembly acces-
sion: GCA_001689945.1) for PSWKBGH-1, and PSWKBGH-2,
respectively.
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