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Abstract: Long-whiskered catfish, Mystus gulio is one of the important estuarine as well as
freshwater fish. It was distributed large geographical area. Due to its delicious taste, it is
very popular in eastern India and Bangladesh. Genetic variation was estimated among 29
sequences of three populations of Mystus gulio i.e., Tamilnadu (n=15), Bangladesh
(n =13), and West Bengal (n = 2) using COI gene sequencing.In population 1, the total
alignment length was 696 base pairs (including sites with gaps /missing data) containing 577
monomorphic and 45 polymorphic sites with eight haplotypes. In population 2, COI sequence
total alignment length was 846 base pairs (including sites with gaps /missing data)
containing 487 monomorphic and 21 polymorphic sites with nine haplotypes.Haplotype
diversity (Hd) and nucleotide diversity (m) of population 1 were 0.8901+0.063 and
0.02043+0.0062 respectively. Haplotype diversity (Hd) and nucleotide diversity (m) of
population 2 were 0.8718+0.052 and 0.01023+0.0025 respectively. Genetic distances among
the three populations were varying from 0.00 to 7.3%. The results of haplotype networks can
help in conservation decisions and management of the fishery of this species.
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1. Introduction:

Mystus gulio is also known as the long-whiskered catfish. It was reported that this fish dwells
predominantly in brackish water but can also be found in freshwater (Talwar and Jhingran,
1991). It was documented that they were also found in beels, haors, canals, oxbow lakes,
rivers and estuaries of Bangladesh (Shafi and Quddus, 2001). It has been reported that this
fish is distributed in India, Sri Lanka, Indonesia, Bangladesh, Java, Pakistan, Nepal,
Myanmar and Malaysia (Day, 1878; Talwar and Jhingran, 1991; Roberts, 1993; Jhingran,
1997; Kottelat, 2001; Senarathne and Pathiratne, 2007; Weber and de Beaufort, 1913). Due to
its delicious taste, it is very popular in eastern India and Bangladesh (Tripathi, 1996; Sarker
et al., 2002). This fish is also reported as an ornamental fish (Ng, 2010; Gupta and Banerjee,
2014).

Analysis of genetic variability has been helpful for the proper conservation and management

of any natural population (Mukhopadhyay and Bhattarcharjee, 2014). Measurement of
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population structure and genetic variability could be analyzed by molecular markers (Deepak
and Harikrishnan, 2016). Cytochrome ¢ oxidase | (COl), a mitochondrial gene acts as an
important molecular marker for the identification of organisms and their closely related
species (Abbas et. al., 2018). This is an important method for the management of fisheries
(Shen et al., 2016).

This species is distributed in large geographical areas. So, we assume that there should be the
presence of different subgroups. This study aims to describe the population structure and
genetic diversity of M. gulio using cytochrome c oxidase I (COI) from three different
geographical locations. This study will provide basic information about decision-making for

fisheries management and conservation strategies for this species.
2. Method:

For this study, we have selected cytochrome c¢ oxidase |1 (COIl) gene. A total of 29 COI gene
sequences of Mystus gulio were retrieved from Gene Bank database (Table 1). Out Of the 30
gene sequences, 15 were from Tamil Nadu, 13 were from Bangladesh, and 2 were from the
Bengal Mystusgulio population. Multiple sequence alignment was done by Clustal X2
software (Thompson et al., 1997). Genetic diversity indices (number of haplotypes, haplotype
diversity and nucleotide diversity) were analysed by DnaSP6 (Librado & Rozas, 2009; Jose et
al., 2021) software. Population structure (haplotype network) was analysed by PopArt.
Maximum Likelihood (ML) analysis with MEGA 11 was used to estimate the phylogenetic
relationships between haplotypes and 1000 bootstrap pseudoreplicates were performed to
determine node support values for the resultant phylogeny (Kumar, Stecher, & Tamura,

2016). Intraspecific divergence was measured using K2P distance matrix (Jose et al., 2021)

Table 1. Accession number of COI gene sequence of Mystusgulio retrieved from NCBI(Gene
Bank).

Area Accession number

Tamilnadu MK902732, MK902728, KF824815, KC595988, KF824814, KF824813,
KF574791, KF574789, FJ384684, KF574790, KF574792, KP316241,
MK681762, MK359910
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Bangladesh MN458398, MF611594, MK572350, MK572346, MK572348,
MK572347, MK572345, MK572349, KX455905, MNO083111,
MK995086, MF611595, KX455898

West Bengal KF511564, KJ959643

3. Results:

Ten mtDNA haplotypes were found in 29 samples from Tamilnadu, West Bengal, and
Bangladesh (fig. 2). Haplotype 1 was shared in all three geographical areas such as
Tamilnadu, West Bengal, and Bangladesh. Haplotype 4 was found in Tamilnadu and
Bangladesh populations. Haplotypes 7, 8, 9 and 10 were unique haplotypes found only
Bangladesh population. Haplotypes 2, 3, 5, and 6 were also unique haplotypes found only in

Tamil Nadu mystus population.
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Fig 1. Median-joining network of the mitochondrial haplotypes sampled from Mystus gulio in
the Tamilnadu (TN), West Bengal (WB), and Bangladesh (BD). The haplotypes are colour—

coded by sampling population, with size being proportionate to the number of individuals
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sampled with that haplotype. Each hatch mark or black circle between the haplotypes
corresponds to a nucleotide substitution.

In Tamil Nadu, Bangladesh and West Bengal mystus population, 14, 13 and 2 COI sequences
representing populations 1, 2, and 3 respectively. In population 1, the total alignment length
was 696 base pairs (including sites with gaps / missing data) containing 577 monomorphic
and 45 polymorphic sites with eight haplotypes. Haplotype 1 contains 3 individuals
(MK572350, MK572346, and MK572349). Four individuals (KF574792, KF574790,
KF574789, and KF574791) were found in haplotype 2. Haplotype 3 contained two
individuals (MK572347 and MK572348). Haplotypes 4, 5, 6, 7, and 8 were represented by
one individual of each (MK572345, KF214302, KF824813, KX455905, and MN458398)
respectively. Haplotype diversity (Hd) and nucleotide diversity (w) of population 1 were
0.8901+0.063 and 0.02043+0.0062 respectively. In population 2, COI sequence total
alignment length was 846 base pairs (including sites with gaps /missing data) containing 487
monomorphic and 21 polymorphic sites with nine haplotypes. Haplotype 3 contained five
individuals (MK359910, KX455898, MK995086, MK902728, and MK902732). Haplotypes
1,2,4,5,6,7,8, and 9 were represented by one individual of each(MN083111, MK681762,
KC595988, KF824815, FJ384684, KF824814, MF611594, and KJ959643) respectively.
Haplotype diversity (Hd) and nucleotide diversity (m) of population 2 were 0.8718+0.052 and
0.01023+0.0025 respectively (Table 2). In population 3, one haplotype was found with two
individuals (KP316241 and KF511564). Due to a lack of samples, a detailed analysis was not

performed in population 3.

Taxon Mystus gulio
Tamil Nadu (Population 1) Bangladesh (Population 2)
Number of sequences 14 13
Alignment length 696 846
Number of monomorphic | 577 487
sites
Number of polymorphic | 45 21
sites
Number of haplotypes (h) 8 9
Haplotype diversity (Hd) 0.8901+0.063 0.8718+0.052
Nucleotide diversity () 0.02043+0.0062 0.01023+0.0025
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Table 2. Genetic characteristics of populations of Mystus gulio found in Tamil Nadu, West

Bengal, and Bangladesh as inferred from COI sequences.
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Fig. 2 Intra-specific phylogram based on neighbour joining of Mystus gulio in Tamil Nadu,
West Bengal, and Bangladesh population. Different shapes and colour symbols indicate

different haplotypes.

Intra-specific phylogenetic tree generated using NJ method of a total of 29 samples was not
shown any clear relationship among the different haplotypes. So, the intra-specific
divergence among the different populations was very complex. All individuals within

haplotype 4 were monophyletic but in haplotype 1, all individuals were shown in
polyphyletic relation. Individuals in haplotypes 5 and 8 & 6 and 10 were monophyletic (Fig.

2).
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4. Discussion:

Genetic diversity regulates a vital role in the adaptation capability of a population in the face
of fluctuating environmental conditions (Markert et al., 2010). The genetic distance was
calculated using pairwise distance with Kimura 2 Parameter model. The genetic distances
varied from 0.00 to 5.4% in individuals of populations 1 and 2 separately. But in population
1, more than 2% of genetic distances were more frequent than in population 2. Genetic
distance among the three populations (populations 1, 2 and 3) were varying from 0.00 to
7.3%. This information revealed that the population and among the population contained
different subgroups of the population. The population of C. travancoricus from two different
geographical locations was different among the haplotypes (Jose et al., 2021). This study has
reported that genetic divergence within and among the natural inhabiting natural population
M. gulio has present. The high number of haplotypes were indicate that M. gulio can adapt

according to its changing environment (Ciftci and Okumus, 2002; Jose et al., 2021).

A haplotype network is a widely used method for analysing and visualizing the relationships
among DNA sequences within a population. The haplotype circle size is proportionate to the
number of individuals sampled with that haplotype and the length of the lines is proportional
to the number of mutations (Paradis, 2018). Higher frequency of the haplotypes are older and
it's present in the interior side of the network and newer haplotypes are peripheral. Older
haplotypes show a broad geographical distribution because their carriers have had a long time
to disperse. Haplotypes with only one connection are connected to haplotypes from the same
population because they are recently evolved and their carriers haven’t had time to disperse.
Haplotype networks can help conservation decisions (Wilson et al., 2015). Our results show
that haplotype 1 consists of 16 samples from all three geographical locations and were an
older haplotype. Haplotype 4 contained five individual samples from populations 1 and 2.

Haplotypes 3, 5, 4, 6, 7, and 9 were peripheral and they were recently evolved (Fig. 1).
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