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the mismatch and directing repair machinery to it -MutS,
MutH and MutL (MutS is a homologue of HexA and
MutL of HexB). The various defects in mismatch repair
can lead to mutations in the human homologues of the
Mut proteins and affect genomic stability, which can result
in microsatellite instability (MI). MI is implicated in most
human cancers and majority of hereditary nonpolyposis
colorectal cancers (HNPCC) are attributed to defects
in MLH1. Defects in MLH1 are a cause of mismatch
repair cancer syndrome (MMRCS) also known as Turcot
syndrome or brain tumor-polyposis syndrome1 (BTPS1),
Muir- Torre syndrome (MuToS) also abbreviated MTS
and susceptibility to endometrial cancer (ENDMC).
In our study we analyzed the MLH1 protein and
associated nucleotide and other protein sequences.
MLH1 heterodimerizes with PMS2 to form MutL alpha,
a component of the ostreplicative DNA mismatch
repair system (MMR). MLH1 protein is predicted to be
localized in the nucleus from Psort and other prediction
tools analysis. The protein sequence involved in
mismatch repair in different organisms have been found
to be evolutionary related as there is a common motif
GFRGE[AG]L found in mlh1 protein of these species
which is a DNA mismatch repair protein’s mutL/hexB/
PMS1 signature motif and has been confirmed using
Prosite database. Followed by the multiple sequence
analysis using MAFFT and MUSCLE servers, the same
pattern was found conserved among all species in this
study. Knowledge of local linkage disequilibrium (LD)

and common haplotype patterns in disease association
has potential to make them comprehensive and efficient.
To study this comprehensiveness we performed haplotype
analysis on HapMap genotype data of SNPs genotyped
in population CEU on chromosome 3. Various markers
have been found and LD plot was also generated. Two
distinct blocks have been identified in LD plot and
there is involvement of 7 markers in first block while
17 markers in second block. Overall correlation of 0.95
has been found among all interactions of genotyped
SNPs which is significant. While performing analysis for
the hyper conservation of structurally, functionally and
evolutionarily conserved residues our analysis through
CONSURF is in agreement with previous results from
our own analyses as well as from various other resources.
Phylogenetic tree generated based on MSA is also in
agreement with standard phylogeny available for various
biomarkers. Several other related proteins have also
been identified through protein-protein interactions. All
associated proteins are either mismatch repair proteins
or associated with MLH1 in various pathways. Pathways
information was also confirmed through MMR and other
pathways in KEGG. Further studies from QSiteFinder
showed that the active site of MLH1 protein also involves
these residues and this conserved pattern is involved
in ligand-protein interactions as confirmed through a
complex structure of MLH1. Information generated
will definitely be an aid for further research and based
on conserved residues of active sites and various ligandinteraction cavities, new inhibitors can be designed.
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Evolution is a natural phenomenon occurring in nature
that creates pressure on the organism for its survival.
Evolutionary novelties are brought about by the changes
in gene interactions which may gives rise to new gene
functions or genes with altered activities resulting in
diseased states. Therefore, the evolution rate of the genes
can be used to answer a number of biological questions

related to population process, species diversification,
conservation biology and diseases occurrences. If the
genes are fast evolving this means that an equilibrium
state in its function is not reached, so it keeps mutating to
achieve a better or a modified function. This fast mutation
rate can lead to the formation of highly species specific
protein module or an intermediate highly disturbed
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disease state. While there are a set of genes, in which the
mutation rate is less. These can be stated as slow evolving
genes. Therefore, we have developed a comprehensive
database of whole human proteome so that one can
identify the rapidly and slowly evolving human genes based
on the synonymous and non-synonymous substitution
changes occurring in them and their relationship with the
diseased state like cancer.
We downloaded the human chromosome files from the
NCBI and in-house PERL scripts were developed to parse
the gene features like gene id, protein accession, nucleotide
information etc. from the input files. The identified human
proteins were used to search the homologs and then
evolutionary rate was calculated. Thereafter, the extract
entities were relationally linked to build the schema. The
backend of the database was designed in MySQL. The
web interface i.e. front end of the database was generated
using PHP codes.

The study aimed to provide a first ever comprehensive
central depository of evolutionary data of human genome.
The database is augmented with the features like gene
and protein sequence, its location, architecture (i.e. exonintron structure), function, homology to other eukaryotic
genomes, as well as protein multiple sequence alignment.
Moreover, the database also exhibit the different types
of information about genes, including chromosomal
positions, accession numbers, gene and CDS sizes,
orthologs, protein structures and external links to other
databases. The database is build up with an interactive
web interface, and a knowledge based schema which
ensure the user to easily retrieve the information. The
database is enriched with various browsing section as well
as search facility for querying the database and retrieving
desired information. We have developed a database that
allows user to query and retrieve information regarding
evolutionary rate or phylogenetically conservedness of
the human proteins.

In Silico Analysis of Hemagglutinin, Neuraminidase,
and Matrix Protein- A Comparative Study on
Different Strains of H5n1 Virus
Centre for bioinformatics, Pondicherry University, Pondicherry, India

Subhomoi Borkotoky

Address for correspondence:
E-mail: subhomoy.bk@gmail.com

Pandemic influenza virus has its origins in avian
influenza viruses. The highly pathogenic avian influenza
virus subtype H5N1 is already panzootic in poultry, with
attendant economic consequences. It continues to cross
species barriers to infect humans and other mammals,
often with fatal outcomes. Therefore, H5N1 virus has
rightly received attention as a potential pandemic threat.
The proteins, matrix protein (MP), neuraminidase
(NA) and hemagglutinin (HA) of influenza A virus
(Bird flu virus) sub-type A/Hatay/2004/ (H5N1)
from chicken were selected for this study. The in silico
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analysis predicted that HA of influenza A virus is
highly sensitive to mutations and hence it is significant
for its pathogenic nature. None of the mutations was
detected as an important change except in NA where
K332R was at a PKC phosphorylation site. Analysis of
the sequence comparison showed that the maximum
numbers of mutation were observed in HA. These
mutations are significant as they are involved in change
in polarity or hydrophobicity as well as in propensity
of each amino acid residue to stabilize the secondary
structure.

Journal of Natural Science, Biology and Medicine | Vol 2 | Issue 2(Suppl) | Jul-Dec 2011

