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Abstract:  

Bioinformatics and computational biology involve the use of techniques with the goal of 
analyzing the sequence of Discopyge ommata to identify the genes. A marine ray 
Discopyge ommata gene (5'-nucleotidase) is used in the first cycle to search for 
predicting the locations and exon-intron structures of genes in genomic sequences from 
Genscan. The protein predicted more number of Glycine with divergence value is 328.67. 
More number of adenine is predicted in the gene of Discopyge ommata. The predicted 
protein of marine ray Discopyge ommata shows more number of aliphatic compounds 
and is closely related to Xenopus laevis (African clawed frog), Danio rerio (zebrafish) 
and mouse with Calcineurin-like phosphoesterase. 
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Introduction 

Bioinformatics and computational biology involve the use of techniques to solve 
biological problems usually on the molecular level 1. The human brain often compared to 
digital computer, where information processing and information flow occur in the course 
of an organism's development and throughout its lifespan, within a complex ecosystem 2. 
The relationships between organisms from nanobes and microbes to macrobes are 
complex and multidimensional 1,3, 4. 
 
Bioinformatics is not simply a set of tools but rather as a science increasingly essential to 
navigate and manage the host of information at all stages of genetics research: to improve 
study design, to assist 5 in candidate gene identification, to aid data interpretation and 
management and to shed light on the molecular pathology of disease-causing mutations 6. 
As the increasing of data availability of genomics sequences, computational analysis of 
these data has become increasingly important 7,8 .  In the present genomic age, a major 
research goal is to find the functions of genes and to define their interactions in a 
particular organism. 
 
Gene finding is remarkably accurate in prokaryotic genomes such as bacteria, archaea 
and viruses, in contrast to be complicated problem of finding genes in higher eukaryotes. 
The absence of introns by computational analysis of the genome sequence removes one 
of the major barriers, with the result that the gene finder such as Genscan 9,10, 11. 
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Several disciplines have recently emerged within scientific discipline that enables 
biological systems to be studied on a scale commensurate with their inherent 
complexity12. 
                                                                                                                                                                              
According to shark taxonomists, the number of known shark species estimates to be 
approaching to 500. Combined with the 700 or more species of rays and skates there are 
above thousand valid species of elasmobranches, already described from other 
geographic areas 13,14. 
 
Synaptotagmin (p65) is an integral membrane protein of synaptic vesicles and is 
considerating to be involved in calcium-dependent exocytosis of synaptic vesicles. Rat 
synaptotagmin III is a protein of 588 amino acids having 64.0% identity with 
synaptotagmin isoform of marine ray Discopyge ommata. These results suggest that rat 
synaptotagmin III is a mammalian homolog of o-p65-C and is involved in Ca(2+)-
dependent exocytosis of secretory vesicles in endocrine cells, as well as in neurons 15 . 
The sequences of the p65 synaptic vesicle-specific protein from the marine ray Discopyge 
ommata have been involved in binding of PKC to RACKs (Receptors for activated 
protein kinase C). The p65 synaptic vesicle-specific protein contains two regions 
homologous to the C2 region of PKC. Since the only homologous region between PKC 
and the p65 fragments is the C2 region, suggest that the C2 region on PKC contains at 
least part of the RACK binding site 16. 
 
Materials and Methods 
Data extraction of cDNA sequence of Discopyge ommata (electric ray) gene 
Discopyge ommata (common name: ocellated electric ray) belongs to family Narcinidae. 
The mRNA sequence for 5'-nucleotidase (GenBank Accession Number X62278) of 
Discopyge ommata gene is used in the first cycle to search for predicting the locations 
and exon-intron structures of genes in genomic sequences from Genscan. DNA and 
protein analysis is done by using EMBOSS package. 
 
DNA ANALYSIS 
1. Genscan 
This server provides access to the program Genscan for predicting the locations and 
exon-intron structures of genes in genomic sequences from Discopyge ommata. The 
program was designed primarily to predict genes in Discopyge ommata  
 
Submission method:  
1. Select the vertebrate parameter file from the drop down menu  
2. Paste your sequence in FASTA format into the sequence box  
3. Click buttons to add additional options 
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2. Restriction Summary 
Restriction Summary accepts a DNA sequence and returns the number and positions of 
restriction endonuclease cut sites. Use this program if you wish to quickly determine 
whether or not an enzyme cuts a particular segment of DNA, and to produce a table to 
complement the output of Rest and Trans Map. 
 
3. Codon Usage 
Codon Usage accepts a DNA sequence and returns the number and frequency of each 
codon type. The program also compares the frequencies of codons that code for the same 
amino acid.  
 
4. Positional Base Frequencies 
Positional Base Frequencies calculates the divergence of the positional base frequencies 
from random for the DNA sequence. The magnitude of the divergence value is dependent 
on the length of the sequence. A useful way to interpret the divergence value is to redo 
the analysis using a shuffled version of the DNA sequence. A coding sequence will often 
give a much higher divergence value than its shuffled counterpart. 
 
5. DNA Stats 
DNA Stats returns the number of occurrences of each residue in the sequence of 
Discopyge ommata. Percentage totals are also given for each residue, and for certain 
groups of residues, allowing you to quickly compare the results obtained for different 
sequences. 
 
 
PROTEIN PREDICTION AND ANALYSIS 
1.nnpredict 
nnpredict is a program that predicts the secondary structure type for each residue in an 
amino acid sequence. The basis of the prediction is a two-layer, feed-forward neural 
network.  
 
2. Protein Stats  
Protein Stats returns the number of occurrences of each residue in the Discopyge ommata 
sequence.  
 
3. Protein Molecular Weight 
Protein Molecular Weight accepts a protein sequence and calculates the molecular 
weight.  
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PHYLOGENETIC ANALYSIS 
 
1. BLASTp 
BLASTP takes protein (AA) sequences and compares them against the NCBI protein 
databases. This search is similar to the standard protein-protein BLAST with the 
parameters set to optimize for searching with short sequences.  
 
Submission method:  
Step 1.  Choose the program to use and the database to search. 
Step 2.  Input the data. 
Step 3.   Set the program options or choose defaults. 
Step 4.  Set the output formatting options 
Step 5.  Perform the search 
 
2. ClustalW 
ClustalW is an online tool to construct multiple sequence alignment. The selection of 
multiple sequences from BLASTP were retrieved and submitted to ClustalW for 
construction of phylogenetic tree/cladogram. 
 
PROTEIN MODELING 
 
Swiss-Model 
SWISS-MODEL is a fully automated protein structure homology-modeling server, 
accessible via the ExPASy web server. The purpose of this server is to make Protein 
Modelling accessible to all biochemists and molecular biologists World Wide.  
 
 

 
Results and Discussions 
Most biologists were interested in "doing bioinformatics" due to use of computers to 
store, compare, retrieve, analyze or predict the composition or the structure of 
biomolecules. Computers in this generation become more powerful tool which could 
probably add simulate to this list of bioinformatics verbs 17. "Biomolecules" include your 
genetic material---nucleic acids---and the products of your genes: proteins. These are the 
concerns of "classical" bioinformatics, dealing primarily with sequence analysis. 
According to this scheme, the monomers in a given macromolecule of DNA or protein 
can be treated computationally as letters of an alphabet, put together in pre-programmed 
arrangements to carry messages or do work in a cell. 
 
Bioinformatics is an emerging and rapidly growing research area which has attracted 
great attention from medical, biological, and information scientists 17. After the 
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Discopyge ommata (electric ray) gene has been completed and stored in GenBank, it 
provides important information for the study of Discopyge ommata genomic structures 
and functions by in silico models 18. Meanwhile, a great number of tools for data mining 
are available online, and these tools constitute the foundation for in silico cloning. 
 
Discopyge ommata found in Atlantic, Indian and Pacific Oceans, Head equipped with 
powerful electric organs, developed from branchial muscles. Eyes are small. Well 
developed caudal fin. Dorsal fins 0-2. Skin is soft and loose. Disc rounded anteriorly; 
jaws stout; strong labial cartilages; rostrum present. Numbfishes; A nocturnal and solitary 
species found on sand and rock bottoms, in bays and on coral reefs. Feeds on small 
crustaceans, worms, and fishes 
 
The family Narcinidae belongs to the Class Elasmobranchii (sharks and rays) and the 
Order Torpediniformes 13,14. It contains 9 genera and 24 species. It may be found in 
Marine environments. Members of this family are not used in the aquarium trade. 
Reproductively, most members of this family are bearers. The main mode of swimming 
of adult fish in this family is rajiform. Etymology of this family name: Greek, narke = 
paralysis. 
 
 
An mRNA with 2986bp has been taken from NCBI site with Accession Number X62278 
belongs to Discopyge ommata, an electric ray from Pacific coast of Colombia. 
 
The nucleic acid of this organism was separated from the flat file and has submitted to 
Genscan for prediction of peptide sequence. The result shows 577 amino acids from the 
submitted query sequence of Discopyge ommata, a vertebrate (Figure 1). 
 
Protein and Nucleic acid analysis has been analyzed using EMBOSS software (Figure 2 
to 4 and Table 1, 2). 
 
Positional Base Frequencies predicted a divergence value is 328.67. The Protein weighs 
63.62 kilodaltons 
 
The translated CDS (protein sequence) predicted from Genscan has been submitted to 
BLASTP for protein characterization. The protein sequence has the close characters as 
mentioned (Figure 5, 6) 
 
1.Hydrolyzes extracellular nucleotides into membrane permeable nucleosides. 
   [CATALYTIC ACTIVITY] A 5'-ribonucleotide + H(2)O = a ribonucleoside + phosphate. 
   [COFACTOR] Zinc. 
   [SUBUNIT] Homodimer; disulfide-linked (By similarity). 
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   [SUBCELLULAR LOCATION] Cell membrane; lipid-anchor; GPI-anchor. 
 
2.Xenopus laevis (African clawed frog) with Calcineurin-like phosphoesterase 
 
3.Danio rerio (zebrafish) with Calcineurin-like phosphoesterase 
 
4.Danio rerio (zebrafish) Exposure to Hg2+ and Pb2+ changes NTPDase and ecto-5'-
nucleotidase activities in central nervous system of zebrafish (Danio rerio).The sequence 
has enzymatic properties of an ecto-5'-nucleotidase activity in brain membranes of 
zebrafish 
 
5. Precursor – mouse with Calcineurin-like phosphoesterase 
 
Swiss modeled image has been presented in Figure 7. 

 
Figure 1: Genescan Output 
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Figure 2: Summary of Restriction enzymes 
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Figure 3: Output of codon usage  
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Table 1: The Sequence Manipulation Suite by DNA Stats 
 

Pattern Times found Percent
G 721 24 
A 849 28 
T 781 26 
C 635 21 
GG 157 11 
GA 216 14 
GT 162 11 
GC 152 10 
AG 193 13 
AA 210 14 
AT 212 14 
AC 169 11 
TG 258 17 
TA 118 8 
TT 182 12 
TC 171 11 
CG 79 5 
CA 241 16 
CT 173 12 
CC 119 8 
G or C 1356 45 
A or T 1630 55 

 
Figure 4: Secondary structure prediction using nnpredict 
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Table 2: The Sequence Manipulation Suite by Protein Stats 

 
Pattern Times Found Percentage
A 37 6 
C 9 2 
D 30 5 
E 31 5 
F 26 5 
G 49 8 
H 12 2 
I 39 7 
K 28 5 
L 57 10 
M 6 1 
N 34 6 
P 26 5 
Q 25 4 
R 24 4 
S 38 7 
T 29 5 
V 50 9 
W 5 1 
Y 22 4 
Aliphatic I, L, V 146 25 
Aromatic F, W, Y 53 9 
Positive K, R, H 64 11 
Negative D, E 61 11 
Tiny G, A, S 124 21 

 
Figure 5: BLASTP result 
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Figure 6: Phylogenetic tree of Discopyge ommata 
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Figure 7: Modeled Image using Swiss Model 

 
 
 
 
Conclusion 
Analysis of gene and protein of Discopyge ommata (electric ray) sequence from NCBI 
with Accession number X62278 provides characterization by in silico models. The 
predicted protein is closely related to Xenopus laevis (African clawed frog), Danio rerio 
(zebrafish) and mouse with Calcineurin-like phosphoesterase. 
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