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Abstract: 

Groupers are one of the most commercially important fish species has been cultured in India and 

other countries. Accurate identification of grouper species is very much essential to prevent the 

illegal activities and also to enhance the breeding activities, management and conservation of 

these species. In the present study 16S rRNA profile were generated for the grouper species 

under the genus Epinephellus, Cephalopholis and Variola and which can be used for the 

identification and authentication of E. coioides, C.  miniata and V. louti. 
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Introduction 

Groupers are one of the most commercially important marine fishes consist of 163 species under 

16 genera (Craig et al. 2011). The orange spotted grouper E. coioides is mainly distributed in 

large areas of tropical and sub-tropical waters and the cultivation of E. coioides has 

predominantly increased in India due to high economic return and its ability to withstand in high 

temperature. Good taste, high growth, high prices in wholesale market (Rs 400-450/kg) and 3-4 

times higher prices in international markets make this species as a suitable candidate species for 
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aquaculture. world per capita fish supply has reached a new record high of 20 kg in 2014 (FAO, 

2016). Wild catches of large quantities of Cephalopholos miniata and Variola louti has been 

reported in India and exported in to other countries in filleted form. Habitat destructions, 

overfishing and pollution etc are the major factors which negatively affecting marine fish 

resources (IUCN, 2011). The other factors such as climate change causes fluctuations in major 

fisheries resources and small increases in sea surface temperature determined the distribution 

pattern of several pelagic fish species. All the above factors leads to the reduction of aquatic 

resources drastically and also affect the long-term fish productivity. 

Traditional taxonomy based on morphological characters such as colouration and body 

configuration are the important identification key which has been commonly used for 

discriminating adult grouper species. These morphological characters may vary during different 

life stages which lead to misidentification of the species and it influence the conservation and 

management of the species. The applicability of 16S rRNA gene for species identification has 

been well studied in several fish species (Sumathi et al., 2015; Shekhar et al., 2005). 

Identification of grouper species from India using molecular markers is very limited. Grouper 

species has been identified using RAPD (Govindaraju and Jayasankar 2004), PCR-RFLP and 

DNA barcoding (Chakkaravarthy et al. 2011; Sachithanandam et al. 2012). 36 species including 

13 new grouper species has been barcoded from India using cytochrome c oxidase I (COI) gene 

(Basheer et al. 2016). The present study was undertaken to generate 16S rRNA profile for the 

grouper species under the genus Epinephellus, Cephalopholis and Variola for the identification 

and authentication of these species. 
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Material & Methods: 

Sampling  

Wild fresh grouper species (N=15) were collected from three geographical locations in India 

including Kerala (9º56’21.5”N, 76º15’45.6”E), Tamil Nadu (10º76’56”N, 79º84’24”E) and 

Andaman (11º58’75.2”N, 92º61’46.7”N) coastal waters. The collected samples were grouped in 

to 03 consist of E. coioides based on the morphological characters as described by Craig et al, 

2011. The samples consist of E. coioides, C.  miniata and V. louti. A piece of fin tissue sample 

was collected from each specimen and the samples were preserved in 95% ethanol, stored at -

20ºCfor further analysis. 

DNA extraction  

Total genomic DNA was extracted with approximately 05-10mg of fin samples using Phenol - 

chloroform method with some modification (Sambrook et al. 1989). The quality of the extracted 

DNA was analyzed in 0.7% agarose gel and the quantity of the DNA was determined in optical 

density at 260nm using biophotometer plus (eppendorf). The extracted DNA was stored in -20 ºC 

for further study. 

Amplification of 16S rRNA gene 

 16s rRNA gene was amplified using the pair of 16s universal Forward (5’-

CGCCTGTTTAACAAAAACAT-3’) and Reverse (5’-CCGGTCTGAACTCAGATCATGT-3’) 

primers (Shekhar et al. 2005). 02 samples of three species from each location was selected and 

the amplification was performed in 25µl reaction volume containing 1X standard Buffer, 1.5mM 

MgCl2, 0.2mM dNTP, 0.2µM each primer, 50ng of genomic DNA and 0.5unit Taq polymerase. 

PCR reactions were started after the initial denaturation at 940C for 1 min. 30 PCR cycles were 

carried out for denaturation at 930C for 1 min, annealing at 500C for 30sec, extension at 720C for 
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1 min. and final extension at 720C for7 min. The amplified products were separated in 2.0% 

agarose gels with 100bp ladder as size standard. The gel image was documented using Gel 

documentation system (G-Box, Syngene, UK). The amplified PCR products were purified and 

proceed for sequencing. 

Sequencing and data analysis  

The purified PCR products were subject to sequencing in Genetic Analyzer 3500 (Applied 

Biosystems, USA) using BigDye Terminator V3.1 cycle sequencing kit. The raw sequences were 

aligned and edited using sequence analysis software MEGA (version 6; Tamura et al. 2013). The 

sequences obtained from the present study were published in NCBI GenBank. The pairwise 

genetic distance was calculated based on 16S rRNA gene sequences using MEGA software and 

the phylogenetic tree was constructed using neighbour joining method to describe the 

relationship between the species.  

Results and discussion 

Analysis of 16S rRNA sequences 

Similariy search was carried out with the sequences obtained from the present study using 

BLAST option. E. coioides C. miniata and V. louti sequences were 99% matching  with the name 

of respective species (DQ154105,FJ583011, FJ459560 respectively) as collected and were 

published at NCBI GenBank with accession number KJ607973 (E. coioides), KT835669 (C.  

miniata) and KT921353(V. louti). The neighbor-joining tree constructed (Figure 1) using 

sequences generated from the present study shows that the grouper species clustered separately 

and formed distinct cluster which indicated the clear separation of the species. The taxonomic 

ambiguity of closely related species can be resolved only if the species can identify in 

combination with morphological and molecular data (Maggio, 2005). The result of the present 
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study strongly suggest that the morphological studies along with the molecular studies using 16S 

rRNA gene can be used to differentiate and authenticate these three different grouper species 

accurately. 

 

Figure 1. Phylogenetic tree showing relationship of three grouper species E. coioides 

(KJ607973), C.  miniata (KT835669) and V. louti (KT921353).  FJ459560, FJ583011and 

DQ154105 are the reference sequences retrieved from NCBI. Neighbor-joining tree drawn to 

scale with branch lengths in the same units as those of the evolutionary distances used to infer 

the phylogenetic tree.  
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