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ABSTRACT

cytochrome c oxidase subunit | (cox1l) of 655 bpytlens used as a barcode region of

Osteobrama, Cyprinids (Teleostei:Cypriniformes:Ggjalae). Cox1 nucleotide sequences for
analysis of species identification comes from thgetheracy nature of the genetic code and also;
the nature of the highly variable of the amino acat the third codon position. The most

variable region is dominated by amino acids withrfor six codons, while the least variable

region is dominated by amino acids with two coddrtserefore, coxl amino acids sequences
diversity is less than the nucleotide sequencesrsity. Nucleotide sequence of Osteobrama
species of 655 bp for cox1, were sequenced. Alspleeies showed different cox1 nucleotide
sequences and hence successfully barcode the refmenaverage genetic distance within the
species ranges from 0% to 22% with the overall naersity of 18%
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INTRODUCTION

It has been proposed that a single gene sequentte afytochromec oxidase subunit | gene
could be serve as the basis for a global identiboasystem for animals [1]. The suggestion was
that each species would be delineated by a paatiagquence or a tight cluster of very similar
sequences. The first reading frame region upto & pair of vertebrate cox1 of 1545 total
length base pair has been nominated as a barcgdm.r&Support for the barcoding concept
ranges from invertebrates (springtails and butesflup to birds. Studies in barcoding have now
been published for a diverse array of animals l&m@phibians [2], ants [3], birds [4],
collembolans [5], fishes [6], flies [7], moths armitterflies [8; 9] and Spiders [10]. For
barcoding to succeed in species identification,theleotide sequences within the species need
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to be more similar to one another than the sequemcalifferent species. In particular, the
mitochondrial gene cytochronmeoxidase subunit | can serve as a uniform targeé der a bio
identification to complete the taxonomic data ardbgl validation of systemic position,
phylogeny and food traceability in trade monitoring

In this study we examined whether the cox1 nuadeotequences can discriminate freshwater
fish Osteobramaspecies. Here we analyse the DNA sequence ansldtad protein sequence of
the barcode region oDsteobramaspecies. In protein coding, the degeneracy nabéirthe
genetic code means third codon base usually evdastsr than the first base, which in turn
evolves faster than the second base [11]. Prestudies have shown the occurance of about
72% changes in third position are synonymous andnoblead to amino acids changes,
compared with about 5% in first position and 0% ttoe second position [12]. Therefore it has
been expected that the third base position vaitiabwlould provide DNA barcoding with its
power [1]; here we show this is indeed so by agsgésvels of nucleotide sequences variability
across the species at the three codon regionediaicode region of cox1l gene and also at the
translated amino acids level.

MATERIALSAND METHODS

Osteobramas a riverine fish, body short, deep and compresstedally, scales moderate with
complete lateral line. The fish is not an econoiftydmportant because of its small in size but it
is consumed in rural areas and local area wherdighds found. The distribution area of the
species varies according to the type of speci@®steobrama belangein Manipur (Chindwin
basin) and MyanmaQsteobrama cunm#ound in Manipur valley and its tributaries (Chivid
drainage) and Myanmasteobrama feaavas reported from Manipur (Maklang river) and
Myanmar andOsteobrama cotiodistribution extends from Assam (Brahmaputra dige),
Manipur (Barak-Brahmaputra drainage), West Bengiadhya Pradesh, Punjab, Uttar Pradesh,
Pakistan and Bangladesh [13]

Tissue samples were isolated from the collectedd $smples and preserve in 80-90% alcohol
until used. All the fish’s species were identifietbrphologically according to the Fishes of
North-East India [14]

DNA Isolation:
Genomics DNA was isolated using a DNeasy tissuéQidagen, Hidden, Germany) following
the manufacturer’s protocols.

Primer and PCR conditions and sequencing:

We used mitochondrial markers, Cytochrooaxidase subunit 1c6x1) 655 base pairs (bp). All
the PCR reactions were carried out with 1X Tagf&ud, 1.5 mM MgCI2, 0.25 mM dNTP mix
(Eppendrof, Hamburg, Germany), 5U Taq DNA PolymgBangalore Genei), 0.28M of each

primer (Sigma-Aldrich Chemicals, Bangalore, Inda)d about 1-1.2ul DNA template. The
primers were used in the study

Primer F1L CCTTTATCTTGTATTCGGTGC
Primer R1 CTACTGATGCTCCGGCGTG
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PCR amplification was performed at an initial demation of 94 °C for 10 minutes, followed by
25 cycles at annealing temperature of 94 °C fos&tbnds, 55 °C for 30 seconds, 72 °C for 30
seconds and 72 °C for 7 minutes and stored at 4 °C.

The PCR product was visualized through 2% agarekelgctrophoresis and it was seen that the
fragments of the gene amplified is approximatelp ®&p which is similar with the fragments
length of the primer.

Each sample was sequenced, bidirectionally, for l§»®f thecox1 barcode region. Sequences
were aligned using ClustalW software. Translatmm@mino acids sequences used the vertebrate
mitochondrial option of MEGA 4 [15]. MEGA 4 was alsised for calculating nucleotide genetic
distances within the studiedsteobramaspecies using the Kimura2-parameter (K2P) distance
model [16]. Neighbour-joining [17], Minimum Evolath [18] and Maximum Parsimony [19]
trees using Kimura2-parameter distances were ctaat@rovide a graphical representation of
the pattern of divergence between species Udimgtacembelus armatisel) as an outgroup. To
verify the robustness of the internal nodes, baapsanalysis was carried out using 1,000 pseudo
replicates [20].

The overall transition/transversion rati) for cox1sequence data was estimated at 1.8.
RESULTSAND DISCUSSION

A data set of 1%0x | gene sequences of the family cyprinidae belongpngenusOsteobrama
was obtained. The primers amplified the partictéaget region of all the species. The sequence
divergences in all the species based on the pa&ramalysis of sequences ranges from 0% to
22% between th®steobramaspecies with the overall mean diversity of 18%ngdhe Kimura
2-parameter model in MEGA 4. The maximum geneti@djences were occurred between the
Osteobrama belangemnd Osteobramacunma(22%) whereas the minimum genetic distance
was observed between tlsteobrama feaand Osteobrama coti§13%). No insertion/deletion

or stops codon were found, supporting the view #ilabf the amplified sequences constitute
functional mitochondriatox1sequences.

Considering a total of 623 bp for the present a8ig)y416 characters were conservative, 206
were variable and 148 were phylogenetically infamgaunder parsimony. The three different
tree building method (NJ, ME and MP) constructeshgiKimura2-parameter distance shows
same tree topology with similar bootstrap valugse Specie©steobrama cunmhbeing having
longest branch length consider the most ancedtadl species considered while tRsteobrama
belangeriforms a separate sister clade indicating the spdaghly diverge from the rest of the
Osteobramaspecies of north east India (Fig 1). The diffenemtleotide composition content at
all the codon position ranges from 7.9% guaningatodon position to 42% of thymine &t‘2
codon position. In the first codon position, thregmsition of guanine (30.3%) is highest and the
thymine proposition (18%) is lowest. In second codmsition, the proposition of thymine
(42%) is highest and guanine proposition (13.9%¢ast and finally in third codon position the
proposition of adenine (40.7%) and the propositibrguanine (7.9%) were highest and least
respectively. Considering all the codon positidre inean base composition of cox 1 nucleotide
of all the taxa were 28.4% thymine, 27.2% CytosR&4 % adenine and 17.4% guanine. The
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average amino acids frequency of all the speciegasfrom 0.97% (glutamic acid) to 16.50%
(leucine), the others concentration of amino acilsges from 3.40% Asparagine to 9.82%
Alanine. The most variable region of amino acidsasle by six or four codons, Leucine and
Serine is code by six codons each. Valine, Prolitegonine, Alanine, Arginine and Glycine
were code by four codons each whereas the leaablaregion is caused by amino acids having
two codons each; Phenylalanine, Isoleucine, Meth&nTyrosine, Histidine, Glutamine,
Asparagine, Lysine, Glutamic acid, Aspartic acigisteine and Tryptophan.

Osteobrama cunma 2
| Osteobrama cunma 3
?4 | Osteobrama cunma 1
7B Osteobrama feae
Osteobrama cotio 1
Ba Osteobrama cotio 2
r Osteobrama belangern 1
100 | Osteobrama belanger 2
Mastacembelus armatus
0.0z2

Fig 1: Neighbor-Joining (NJ) bootstrap consensustree of COX | gene of Osteobrama species.
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Fig 2: Nucleotide pair frequency of all the taxa considered.
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Fig 3: COX | substitution plots. Number of transition and transversion at codon position.

The nucleotide pair frequency within all the taxarev counted site by site for two sequences.
The frequencies of these quantities for each seguas well as an overall average varies to a
great extent. GG concentration at first codon atuist 62% whereas the concentration of TT,
CA, CG pair is nil. At second codon position, TTkaa up 87% while TA, TG, CA, CG, AG
pair is absent. Also AA represents the highest eotration of 61% whereas CG represent 2% of
the nucleotide pair frequency in third codon posit{Fig 2).

CONCLUSION

An analysis of nucleotide variation at each of @23 bases across tlsteobramaspecies of
North East India shows that each third codon pwsibase is highly variable. Almost all the
amino acids in the vertebrate genetic mitochondragle is represented by at least two codons
and at the highest of six codons for some amindsaand every amino acids allows some
variation in the third base position. Those amincas encoded by more codons show more
flexibility and more variation at the third codowgition. Nucleotide substitution at the second
codon position is lowest and hence more conseivad the first and third codon position (Fig
3). This highly variable nature at the third codmosition reflects the degeneracy nature of the
genetic codon and hence successfully delineateSstenbramaspecies.
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