Volume 7, Issue 2, March — April 2011; Article-025

ISSN 0976 — 044X

Research Article

GENOMIC AND PROTEOMIC STUDIES USING COMPUTATIONAL APPROACHES IN SARS GENOME

Dr. DSVCGK Kaladhar
Department of Bioinformatics, GITAM University, Visakhapatnam.
*Corresponding author’s E-mail: dr.dowluru@gmail.com

Accepted on: 30-01-2011; Finalized on: 10-04-2011.

ABSTRACT

spike glycoprotein of SARS coronavirus predicted acidic in nature.

Keywords: SARS virus, Genomics, Proteomics.

Integration of Biological studies and Information technology in research studies made to identify most of the hidden secrets of life to
the society. The present studies provided genomic and proteomic studies of SARS virus in application of computational tools.
Genomic sequence of SARS virus (29,751 bp) from NCBI database predicted eleven potential genes. The sequences shown
relationship with Porcine hemagglutinating encephalomyelitis virus and RNA murine hepatitis virus. The results also predicts that
acyltransferase family proteins of Lactobacillus acidophilus and nucleocapsid of SARS coronavirus are extremely basic in nature and

INTRODUCTION

Genomics, Proteomics and Metabolomics are new,
emergent areas of science that uses computational
approaches to solve biological problems’. The
investigators take advantage of large, complex data sets
in a vigorous fashion to reach valid, biological
conclusions®. In the genome age, a major research goal is
to find the functions of genes obtained from genomes
and to define their interactions in a particular organism
obtained by experiment3. Bioinformatics and
computational biology involve the use of techniques to
solve biological problems usually on the molecular level”,
such as drug discovery, prediction of molecular function
and medical diagnosis”.

The first epidemic of severe acute respiratory syndrome
(SARS) started in Guangdong Province, China, spread by
close person-to-person contact® " % Various biological
researchers has characterized the SARS virus and
determining how to control it. Scientific information
provided the society how the humans will respond and
communicate in the setting of the next pandemic”.

Coronaviruses characterized into three groups based on
infection; groups 1 and 2 contain mammalian viruses, and
group 3 contains avian viruses . Each group of
coronaviruses are again classified into distinct species
based on host range, capsid architecture, antigenic
relationships, and genomic organization. The size of SARS-
CoV genome is of 29,727-nucleotide, polyadenylated RNA,
and 41% of the residues contains G or C ™.

The genome sequence of SARS virus will aid in the
diagnosis of SARS infection in humans and potential
animal hosts (using polymerase chain reaction and
immunological tests), in the development of antiviral
compounds (including neutralizing antibodies), and in the
identification of putative epitopes for vaccine
development 2.

MATERIALS AND METHODS

The NCBI's (National Centre for Biotechnology research)
database is a popular starting point for identifying
nucleotides and genomes of different species. A complete
genome sequence of selected SARS Virus Accession
number NC_004718 is retrieved from the NCBI databank
and is analyzed for the present study.

FGENESVO algorithm is based on pattern recognition of
different types of signals and Markov chain models of
coding regions. Complete sequence of SARS genome has
been submitted for FGENESVO for the prediction of
codons and genes.

Backtranseq command from EMBOSS accepts a protein
sequence as input and uses a codon usage table to
generate a DNA sequence representing the most likely
non-degenerate coding sequence. A consensus sequence
derived from all the possible codons for each amino acid
is also shown based on regions of promoter and reading
frames.

BLASTP takes protein (amino acid) 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. Because of its design for speed, there
may be a minimal loss of sensitivity to distant sequence
relationships.

BLASTN takes nucleotides sequences and compares them
against the NCBI nucleotide databases. It is better at
finding sequences similar, but not identical, to the query
sequence.

Protein Molecular Weight accepts a protein sequence and
calculates the molecular weight. Protein Isoelectric Point
calculates the theoretical pl (isoelectric point) for the
protein sequence entered (ExPASy web server -
http://expasy.org/tools/pi_tool.html)
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SWISS-MODEL is an automated protein structure
homology-modeling server, which can be accessible via
the ExPASy web server. The purpose of Swiss-model
server is to make Protein modeling, accessible to all
biochemists and molecular biologists World Wide.

RESULTS AND DISCUSSION

A complete genome sequence of SARS virus (ACCESSION
NC_004718) is retrieved from the NCBI databank. The
genomic sequence is taken as FASTA format from NCBI’s
Genbank flat file NCBI and is submitted to FGENESVO
server. Figure 1 shown result of 11 predicted potential
genes (predicted proteins). Protein 1 (265-13413)
contains largest amino acid sequence (4382 amino acids)
and protein 7(26117-26347) predicted shortest aminoacid
sequence (76 amino acids) from 29,751 bp of genome
sequence.

The reverse translation of protein sequence is done using
EMBOSS. The reverse translated sequence and predicted
proteins were submitted to BLAST. The BLASTN reports of
reverse translated nucleic acid showed relationship with
SARS complete genome from various isolates. BLASTP
results of predicted proteins showed some relationship
with other viruses such as Porcine hemagglutinating
encephalomyelitis virus and murine hepatitis virus.

Proteinl predicted as putative polyprotein of SARS
coronavirus  showing relationship  with  replicase
polyprotein of Porcine hemagglutinating
encephalomyelitis  virus and RNA-directed RNA
polymerase of murine hepatitis virus. Protein2 predicted
as uncharacterized protein 1c of SARS coronavirus and
acyltransferase  family  protein of Lactobacillus
acidophilus. Protein3 predicted as putative polyprotein of
SARS coronavirus showing relationship with replicative
polyprotein of Murine hepatitis virus. Protein4 predicted
as spike glycoprotein of SARS coronavirus showing
relationship with spike glycoprotein precursor of murine

hepatitis virus.  Protein5 predicted as hypothetical
protein of SARS coronavirus showing relationship with
hypothetical protein of Magnaporthe grisea. Protein6
predicted as putative uncharacterized protein of SARS
coronavirus showing relationship with far-red impaired
response protein-like protein of Oryza sativa(japonica
cultivar-group) and myosin IXB isoform 4 of Pan
troglodytes. Protein7 predicted as envelope protein of
Bat SARS coronavirus showing relationship with small
membrane protein of Human coronavirus. Protein8
predicted as matrix protein of SARS coronavirus showing
relationship with membrane protein of Porcine
hemagglutinating encephalomyelitis virus.  Protein9
predicted as hypothetical protein of SARS coronavirus
showing relationship with protein of Xenopus laevis.
Protein10 predicted as hypothetical protein of SARS
coronavirus showing relationship with Hypothetical
protein of Caenorhabditis briggsae. Proteinll predicted
as nucleocapsid protein of SARS coronavirus showing
relationship with nucleocapsid protein of Murine
hepatitis virus (Table 1).

The molecular weight and Isoelectric points of 11 proteins
predicted from SARS genome are shown in Table 2. The
following results predicts that acyltransferase family
proteins of Lactobacillus acidophilus and nucleocapsid of
SARS coronavirus are extremely basic in nature and spike
glycoprotein of SARS coronavirus shows acidic in nature.

Predicted proteins are submitted to SwissModel for 3D
structural analysis (Figure 2). Templates were not
predicted in proteins 2, 5, 6, 7, 8 and 10. The protein
models (swissModel) were provided for other proteins
along with structure opening in Rasmol software. Highest
numbers of helix structures were found in protein 1,
highest numbers of strands and H-bonds were found in
protein 3.

FIGURE 1: PREDICTION OF POTENTIAL GENES IN SARS VIRAL GENOME USING FGENESVO
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TABLE 1: RESULTS OF BLASTN AND BLASTP IN DECREASING ORDER OF SCORE

NUCLIC ACID/ NUCLIC ACID PROTEIN
PROTEIN NUMBER (BLASTN) (BLASTP)
1 SARS coronavirus TW10, complete genome putative orflab polyprotein [SARS coronavirus
SARS coronavirus TWY genomic RNA, complete PUMCO1]
genome putative polyprotein [SARS coronavirus TW8].
SARS coronavirus TW8, complete genome replicase polyprotein [Porcine hemagglutinating
encephalomyelitis virus].
RNA-directed RNA polymerase [murine hepatitis
virus].
2 SARS coronavirus GDO1, complete genome uncharacterized protein 1c [SARS coronavirus ZJ0301]
SARS coronavirus WHU, complete genome acyltransferase family protein [Lactobacillus
SARS coronavirus TW3, complete genome acidophilus NCFM]
3 SARS coronavirus HC/SZ/61/03, complete putative polyprotein [SARS coronavirus TW9]
genome putative polyprotein [SARS coronavirus TW4].
SARS Coronavirus CDC#200301157, complete replicative polyprotein 1ab [Murine hepatitis virus].
genome
SARS coronavirus Sin847, complete genome
4 SARS coronavirus TOR2, complete genome spike glycoprotein [SARS coronavirus].
SARS coronavirus TWS genomic RNA, complete Spike glycoprotein precursor (S glycoprotein)
genome (Peplomer protein)(E2) [Contains: Spike protein S1;
SARS coronavirus isolate CUHKtc55NS spike Spike protein $2] SARS coronavirus.
glycoprotein (S) spike glycoprotein precursor [Murine hepatitis virus].
5 SARS coronavirus LLJ-2004, complete genome hypothetical protein sars3a [SARS coronavirus]
SARS coronavirus BJ02, complete genome 3a [SARS coronavirus LLI-2004].
SARS coronavirus BJ202, complete genome hypothetical protein MGG_12698 [Magnaporthe
grisea 70-15].
6 SARS coronavirus GDH-BJHO01, complete putative uncharacterized protein 2 [SARS coronavirus
genome BJO1].
SARS coronavirus BJ202, complete genome 3b [SARS coronavirus LLI-2004].
SARS coronavirus BJ162, complete genome far-red impaired response protein-like protein [Oryza
sativa(japonica cultivar-group)].
myosin IXB isoform 4 [Pan troglodytes].
7 SARS coronavirus GDH-BJHO1, complete envelope protein [Bat SARS coronavirus Rm1]
genome envelope protein [SARS coronavirus Sino3-11].
SARS coronavirus BJ202, complete genome small membrane protein [Human coronavirus HKU1].
SARS coronavirus BJ162, complete genome
8 SARS coronavirus GD322 M protein gene, matrix protein [SARS coronavirus]
complete cds M protein [SARS coronavirus Urbani].
SARS coronavirus GZ02, complete genome membrane protein [Porcine hemagglutinating
SARS coronavirus ZS-C, complete genome encephalomyelitis virus].
9 SARS coronavirus isolate HC/SZ/266/03, hypothetical protein sars7a [SARS coronavirus].
complete genome 7a [SARS coronavirus LLI-2004].
Bat coronavirus (BtCoV/279/2005), complete protein [Xenopus laevis]. (African clawed frog)
genome
Bat SARS coronavirus Rm1, complete genome
10 SARS coronavirus HKU-65806, partial genome hypothetical protein sars8b [SARS coronavirus].
SARS coronavirus GDH-BJHO1, complete 8 [SARS coronavirus LLI-2004].
genome Hypothetical protein CBG05593 [Caenorhabditis
SARS coronavirus BJ202, complete genome. briggsae].
11 SARS coronavirus GZ02, complete genome nucleocapsid protein [SARS coronavirus].
SARS coronavirus HGZ8L1-A, partial genome putative nucleocapsid protein N [SARS coronavirus
SARS coronavirus TJO1 nucleocapsid protein TW11].
gene. nucleocapsid protein [Murine hepatitis virus].
R International Journal of Pharmaceutical Sciences Review and Research Page 139

&
&

Available online at www.globalresearchonline.net




Volume 7, Issue 2, March — April 2011; Article-025

ISSN 0976 — 044X

TABLE 2: PROTEIN MOLECULAR WEIGHT AND ISOELECTRIC POINT

MOLECULAR WEIGHT ISOELECTRIC POINT
PROTEIN NUMBER (in kilodaltons) (pH)
1 486.44 6.25
2 17.74 11.98
3 296.8 7.03
4 139.13 5.60
5 31.01 6.38
6 17.75 11.50
7 8.36 6.30
8 25.06 9.90
9 13.94 8.12
10 9.56 9.43
11 46.04 10.74

FIGURE 2: MODELING OF PROTEINS USING SWISSMODEL

(STRUCTURES FROM SWISSMODEL AND RASMOL)
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CONCLUSION

The  coronaviruses  (order  Nidovirales,  family
Coronaviridae, genus Coronavirus) are a diverse group of
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