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ABSTRACT
The complete mitogenome of Heteropneustes fossilis is described using Ion Torrent (PGM sequencer),
which showed it was 16,489 bp in size comprising 13 mRNAs, 22 tRNAs, 2 rRNA genes, and 858 bp as
D-Loop control region, along with gene order and organization, being similar to most of the other
related Siluriformes fish mitogenome of NCBI databases. The 20 RNAs were packed into a typical clover-
leaf structure. The mitogenome in the present study has 99% similarity to the complete mitogenome
sequence of H. fossilis mitogenome reported earlier and also would be helpful in understanding the
population genetics, phylogenetics, and evolution of catfishes.
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The complete mitochondrial genome sequences of Indian
Catfish, Heteropneustes fossilis under Heteropneustidae family,
have been identified as an important fish species due to its
medicinal value (Froese & Pauly 2011). This species come under
Red List status as Least Concern (LC) category (IUCN 2015).
Here, we presented the complete mitochondrial genome of H.
fossilis (GenBank Accession Number KT001154.1) collected
from river Ganga at Barrackpore, Kolkata, West Bangal (22.76�

N; 88.35� E) during the period of March 2014 and the total gen-
omic DNA was extracted from 40mg of muscle tissues using
Mitochondrial DNA Isolation Kit ABCAM (Life technologies,
Abcam, Carlsbad, CA) following the manufacturer’s instructions
with slight modification. The total G-DNA was prepared in
paired-end libraries, tagged, and subjected to PGM sequencer
(Ion Torrent) using the Ion PGM 200 sequencing kit v2 (Life
technologies, Carlsbad, CA) according to the manufacturer’s
instructions. The Ion Torrent was used to parse bar-coded
reads and to generate run metrics, including chip loading effi-
ciency and total read counts and quality, in order to confirm
the sequence of specific regions with low coverage. The 858bp
putative control region was amplified using the primers F5

0
-

GCCTAAGAGCATCGGTCTTGTAA-3
0
and R 5

0
-GTCAGGACCATGCC

TTTGTG-3
0
as illustrated by Sivasundar et al. (2001). The com-

plete assembled mitochondrial genome was annotated by
comparing with recently published complete mitogenome of
H. fossilis (Nakatani et al. 2011) along with complete mitoge-
nomes of related catfish (Zhao et al. 2013).

The 16,489 bp, complete mitogenome of Asian stinging
catfish comprised 13 protein-coding genes, 22 tRNA genes,

and 2 rRNA genes and D-loop. The DNA organization of com-
plete mitogenome of H. fossilis is in accordance with other
related catfish species present at NCBI database. The major
number of genes was encoded on the H-strand except total
nine genes in which eight tRNAs (tRNAGln, tRNAAla, tRNAAsn,
tRNACys, tRNATyr, tRNASer, tRNAGlu, and tRNAPro) and ND6
gene (519bp) were encoded on L-strand. The remaining
tRNAs were encoded on H-strand of mitochondrial genome.
The overall base composition of H. fossilis mitogenome was A
(32.17%), T (26.07%), C (26.87%), and G (14.88%) and was
Aþ T (58.24%) rich similar to the other related mitogenomes.
The study showed the encoding of all the mRNAs, starting
with ATG codon except COI that used GTG. All the 20 tRNAs
of H. fossilis could fold into a typical cloverleaf structure and
tRNASer is closely packed in stem-loop structure whereas the
acceptor arm of tRNAGly was formed a hair loop-like structure,
identified by tRNAscan SE 1.21 (Lowe & Eddy 1997). The
lengths of tRNAs varied from 66bp (tRNACys) to 75 bp
(tRNALeu) and genes of protein-coding region varied from
955 bp (12S rRNA) to 1827 bp (ND5) in size.

The evolutionary history was derived using the Minimum
Evolution method (Rzhetsky & Nei 1992) and the optimize
tree with sum of total branch length (1.23004838) and the
replicate trees in percentage, where associated Taxa clusters
with bootstrap value (1000 replicates) were present above
the branches (Felsenstein 1985). The phylogenetic tree was
drawn by MEGA 5.05 (McAllister Ave, USA). (Tamura et al.
2011), using18 related fish mitogenome from NCBI database.
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The H. fossilis is very close to Clariidae and other related
Siluriformes fish species (Figure 1).
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Figure 1. Minimum evolutionary Phylogenetic tree of Siluriformes by taking 18 related fish mitogenome sequences(all parameters were used as default with gap
opening penalty 15, gap extension penalty 6.66, and multiple alignment parameters set as gap opening penalty of 15, gap extension 6.66, DNA weight matrix IUB
and transition weight 0.5 for alignment. Minimum evolutionary Phylogenetic tree were bootstrap constructed by using complete deletion of gaps with implementa-
tions of 3000 value due to computational power.).
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