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ABSTRACT 

Mylabris pustulata is a species of blister beetle belonging to the Meloidae family, it  is one of 

the most widely distributed and serious pests of leguminous crops. In this investigation work we have 

examined the pattern and magnitude of genetic variations in Mylabris pustulata by sequencing a 

fragment of the mitochondrial (mt) Cytochrome C oxidase subunit I (COXI) gene collected from 

Srivilliputhur (India) and sequenced. The obtained result sequence was subjected to similarity search 

through NCBI BLAST and phylogenetic analyses were also performed with the existing similarity 

hits. The phylogenetic analysis revealed the similarity of 88% with Hycleus phaleratus.   

Keywords:  Mylabris pustulata, Mitochondrial DNA, Cytochrome C oxidase subunit I, phylogenetic 

analysis, Hycleus phaleratus.  

 

 Introduction 

India is one of the world’s most bio-diverse regions, with a total land area of about 3,287,263 

km
2
, covering a variety of ecosystems ranging from deserts to high mountains and tropical to 

temperate forests. Insects are the most abundant life forms in earth. Insects are ancient (>450 million 

years ago) and taxonomically diverse group having a worldwide distribution and a complex 

evolutionary history (Speight et al., 1999). India comprises about 2 % of the global land area among 

the top 12 mega biodiversity nations in the world and boast around 7.10 % of the world’s total insect 

fauna. Barcode of Life Data system (BOLD) Systems has data of 1,42,398 insect species barcodes out 

of which India has only 2758 barcodes; NBAII had 110 barcodes as on November 2013. It has been 

surveyed that 9,00,000 species of insects are described globally in which 6,00,000 species were 

located and described in India, where many of them are yet to be described or named. According to 

Barcode of Life Data system (BOLD) data barcodes 0f 1,42,398 insect species were exist till date, in 

which India has recorded their 2758 barcodes submission (Ojha et al., 2014).  

Insects are optimistic as they pollinate crops, act as natural enemies of damaging pests, 

pollinator of crops, parasites of other insects, bioindicator of environmental changes and produce 

useful products such as honey, silk and wax for humans. At the same time, many of them are 

considered as agricultural pests and major disease vectors, (Price et al., 2011). To catalogue the vast 

numbers of species, naturalists came up with the idea of classifying living beings on the basis of 

taxonomy, which is a branch of science that helps us to describe a living being on the basis of 

morphological features. After Darwin and Linnaeus, a new method called DNA barcoding, a tool of 

DNA-based taxonomy is in current used to identify the known and unknown species on the basis of 

the pattern of nucleotide arrangement in a fragment of DNA of a particular species (Novotny et al., 

2002).  
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Coleoptera is the most diverse order in the world with nearly 400,000 named species (Zhang, 

2011). Many cryptic species have been reported in this order (e.g. Brontispa longissima). Recognition 

of cryptic species diversity is essential to establishing conservation policies and pest control strategies 

for focal species. However, extremely similar or indistinguishable morphological features represented 

in many Coleoptera species made tough time in morphological identification. DNA barcoding has 

recently become entrenched as the standard method for molecular species identification, achieving 

successful identification rates of up to 97% in various animal taxa (Hebert et al, 2003).As a result, 

analysis of DNA sequences is currently regarded as essential for the detection of hidden species (Han 

et al., 2016). 

DNA barcoding is a molecular taxonomic method that uses a short genetic marker in an 

organism's DNA to identify a particular species. Being DNA based, it can be used for specimens 

without morphological characters necessary for identifications, such as roots or immature insects can 

be identified (Craft et al., 2010). Usually the DNA barcoding – hypervariable region in animals 

ranges around 600 bp (Hebert et al., 2003). 

Mitochondria are believed to have evolved in eukaryotes through a process called serial 

endosymbiosis from an unknown microbial ancestor (Gray et al., 2001). The mitochondrial genome in 

particular has turned out to be exceedingly useful in tracing evolutionary history, as it is present in all 

eukaryotic organisms, evolves rapidly as compared to nuclear DNA. Nuclear and mitochondrial 

genomes exhibit different patterns of inheritance (Behura, 2006). MtDNA sequence data have proved 

valuable in determining phylogenetic relationships, the choice of gene is also of great significance 

(Simon et al., 1994; Lunt et al., 1996). 

In a typical pest control bug monitoring and control methods rely on timely and accurate 

identification of species present. Proper identification of bug species is problematic, time-consuming 

and requires an expert taxonomist, authenticated specimens, old literature, etc. Also nymphs and 

damaged specimen cannot be easily assigned to proper species (Tembe, 2014). 

According to the literature a wide spread variety of Mylabris species were found throughout 

Asia and Africa. The life cycle of these beetles is rather complex, they have hypermetamorphosis, 

with the different larval instars being quite different in form (Sharma et al., 2010). They feed on 

flowers leading to considerable crop damage. The immature stages (larvae) do not feed on plants 

(Ayyanna and Ramadevi, 1987). Large numbers of beetles in a field may result in total crop loss. 

Adults feed mainly on flowers from a wide range of plant families. The first larval instar is an active 

triungulin form that is a predator of soft insects such as aphids. While the young are often beneficial 

to crops by suppressing other plant feeders like they live in the soil and eat grasshopper eggs, and are 

therefore beneficial, the adults can be a problem when present in large numbers. Flower feeding leads 

to lower yield and this can be a problem in some leguminous crops (Singh and Allen, 1979). 

MATERIALS AND METHODS 

Sample collection site 

Blister beetles were collected in cowpea field from Srivilliputhur. Collected samples were 

kept in 90% ethanol for storage and for further processing. The specimen was identified to species 

level and distributed into their respective families to obtain a clear phylogenetic signal immediately 

upon their collection. The specimen, thus collected and morphologically identified as Mylabris 

pustulata (Figure 1) with the help of cotton Research Station, Srivilliputhur.  
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DNA extraction 

The DNA was extracted from somatic tissue rich in mitochondria (e.g., upper abdominal 

region) using modified CTAB method (Barik et al., 2013). 

 

PCR amplification and DNA sequencing 

The mitochondrial Cytochrome Oxidase subunit I (COI) genes of this species was amplified 

using the forward primer (LCO1490) 5'- GGTCAACAAATCATAAAGATATTGG-3' and reverse 

primer (HCO2198) with DNA sequence 5'- TAAACTTCAGGGTGACCAAAAAATCA-3'. The PCR 

reaction mixture consists of genomic DNA, 1µl each forward and reverse primers at a concentration 

of water, 10x reaction Buffer, MgCl2, dNTPs, Taq Polymerase enzyme. The PCR profile consists of 

an initial denaturation step that renders all of the DNA in the reaction single stranded and routinely 

accomplished at 95°C for 3 minutes it is followed by annealing step during which the PCR primers 

find their complementary targets and attach themselves to those sequences 35 cycles of 1 minute at 

95°C, 45second at 50°C and 1 minute at 72°C. The final phase is polymerase extension step during 

which the DNA polymerase is producing a complimentary copy of the target DNA strand starting 

from the PCR primer sequence at 72°C for 3 minutes. After the PCR amplification of the 

corresponding COI fragment, it was further taken for sequencing by Sanger’s method. The amplified 

products was sent to Yaazh Xenomics, Chennai for sequencing. 

Phylogeny analysis 

Species was sequenced with bidirectional primer and subjected to quality check by Bioedit 

software and homology, insertions and deletions, stop codons, and framshifts by using NCBI BLAST. 

The obtained sequence was checked for its quality by examining chromatograms and the forward and 

reverse sequence was assembled using Clustal W. The nucleotide sequence and peptide sequence was 

searched for its similarity using BLAST programme of NCBI (www.ncbi.nlm.nih.gov/) and Inter and 

intra specific genetic diversity was calculated using Kimura 2- parameter model with the pair wise 

deletion option and the difference in the nucleotide in codon usage partial COI sequence of 

Trichogrammatids was analyzed using MEGA 6.0 software. In this study, the p-distance versus the 

absolute number of transitions and transversions was plotted for each codon position, respectively 

amongst all taxa to examine COI sequences for saturation.  Phylogenetic analyses was performed 

using neighbour-joining (NJ) and maximum likelihood methods implemented in MEGA6 software 

(Tamura et al., 2013). 
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Results and Discussion 

DNA Sequences of good quality and length of 693 bp was generated in the present study and 

have been deposited in the NCBI GenBank (Accession No. KX013089). BLAST result indicates that 

COI gene sequence of Mylabris species in this study was found to be the first report. The sequence 

similarity search tool BLAST showed that the Mylabris pustulata sequence revealed biological 

significance and maximum similarities 88% with Hycleus phaleratus, Mylabris phalerata (Table 1). 

The predicted E-value for sequence with others was “0.0”, the higher is the “significance” of the 

match. From the blast results, Hycleus phaleratus shows maximum similarities on both nucleotide and 

protein sequence for the query species Mylabris pustulata. Results obtained from blast was further 

analysed using MEGA 6.0 software and tree was constructed (figure 2). 

The estimated Transition/Transversion bias is 1.73. Substitution pattern and rates was 

estimated under the Kimura 2-parameter model. The nucleotide frequencies are A = 25.00%, T/U = 

25.00%, C = 25.00%, and G = 25.00%. For estimation of ML values, a tree topology was computed. 

The maximum Log likelihood for this computation was -2745.281. The analysis involved 8 nucleotide 

sequences. There is a total of 658 positions in the final dataset. In Table 2, each entry shows the 

probability of substitution (R) from one base (row) to another base (column). For simplicity, the sum 

of ‘R’ values is made equal to 100. 

The evolutionary of Mylabris pustulata is inferred using Neighbour joining method which 

shows clearly inter and intra species divergence (Figure 2). NJ clustering analysis showed that 

Mylabris pustulata from investigation site belongs to single monophyletic clade without any overlap, 

even though these species are separated by large geographic distances. The present results indicate 

that an identification system for insect life based on the COI gene will be highly effective. The PCR 

amplification of partial COI gene sequences of Mylabris pustulata shows little variation in their 

nucleotides and A+T % is very high compared to the G+C %. The composition of nucleotides showed 

clear bias to nucleotide ‘AT’. The nucleotide composition analysis revealed the high AT content in 

the COI gene of Mylabris pustulata species. The average percentage of nucleotides A, T, G, C present 

in the COI sequence are in the concentrations A - 26.41 , T - 35.06, G - 17.32, C - 21.21  respectively. 

Furthermore, the nucleotide diversity π = 0.151487 and Tajika’s D statistic value 1.427514 was 

estimated from COI sequence data. 

In this study also showed a single distinct clade for M. pustulata and the remaining species 

are aligned in separate cluster, in which H. phaleratus and M. phalerata formed as sister taxon with 

bootstrap value of 68, M. cichorii and H. chodschenticus formed as sister taxon with bootstrap value 

of 56, M. variabilis 4706 and M. variabilis 4707 formed as sister taxon with bootstrap value of 100 

According to Maximum Composite Likelihood Estimate of the Pattern of Nucleotide 

Substitution for the present study, the nucleotide frequencies are 26.50% (A), 33.53% (T/U), 22.49% 

(C), and 17.48% (G). The transition/transversion rate ratios are 1.89 for purines and 3.811 for 

pyrimidines. The overall transition/transversion bias is 1.522.The estimated value of the shape 

parameter for the discrete Gamma Distribution is 0.0500. Substitution pattern and rates was estimated 

under the Dayhoff model. A discrete Gamma distribution was used to model evolutionary rate 

differences among sites (5 categories, [+G]). Mean evolutionary rates in these categories was 0.00, 

0.00, 0.00, 0.03, 4.97 substitutions per site. 
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Table 1: Result for BLAST 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 Maximum Composite Likelihood Estimate of the Pattern of Nucleotide Substitution 

  A T C G 

A - 6.75 4.53 6.65 

T 5.34 - 17.26 3.52 

C 5.34 25.73 - 3.52 

G 10.08 6.75 4.53 - 

 

Figure 2: Phylogenetic analysis performed using Neighbor Joining (NJ). 
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Description Accession 

No. 

Identity 

 

E value 

Hycleus phaleratus  KC112991.1 88 % 0.0 

Mylabris phalerata FJ462782.2 88 % 0.0 

Mylabris cichorii FJ462783.2 86 % 0.0 

Hycleus chodschenticus JX679716.1 85 % 0.0 

Mylabris sp. MYL01 JX412732.1 84 % 1e-180 

Mylabris variabilis voucher 

BFB_Col_FK_4706 

KM448194.1 83 % 3e-166 

Mylabris variabilis voucher 

BFB_Col_FK_4707 

KM450740.1 83 % 8e-163 


