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Abstract--- This research work will be carried out using the
retrieval of HIN1virsus Hemagglutinin protein sequence
of Influenza A virusfAEN79399] in FASTA format, these
sequence are retrieve from the NCBI database that have
unknown structure. The aim of present study was to carry
out the computational modeling study of the mentioned
protein sequence using 3DJigsawn protein comparative
modeling server, Verify-3D structure evaluation server,
CHIMERA. Validation process done by Verify3D analyzes,
the compatibility of an atomic model (3D) with its own
amino acid sequence (1D).Collect all the results for possible
Ligand/drug candidate finding in-silico. The last step is
Docking study for HIN1 protein with Tamiflu (possible
Ligand) that help for finding a correct medicine.
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. INTRODUCTION

Bioinformatics is the application of computer technology to
the management of biological information. Computers are
used to gather, store, analyze and integrate biological and
genetic information which can then be applied to gene-based
drug discovery and development [1].

This branch of bioinformatics is concerned with
computational approaches to predict and analyze the spatial
structure of proteins and nucleic acids. Whereas in many
cases the primary sequence uniquely specifies the three
dimensional (3D) structure. A (HLN1) have caused concern
that the virus may mutate into a form that is easily
transmitted from person to person thus causing a pandemic
as devastating as the 1918 Spanish flu [2]. Type viruses are
divided into subtypes based on differences of two surface
proteins called Hemagglutinin (H) and neuraminidase (N)
[2]. There are 16 different Hemagglutinin subtypes and 9
neuraminidase subtypes. Essential for infection of host cells
and also for the release of newly generated virus particles
that go on to infect the other cells. According to current
reports, Oseltamivir (Tamiflu) drugs is effective for
treatment of mentioned infection therefore it can be used as
Ligand for hemagglutinin.Therefore, Hemagglutinin
proteins of Influenza A virus [AEN79399] to develop 3D
model and implications on Ligand identification. Docking
tool Hex 6.3 was used for protein (Hemagglutinin) - Ligand
(Tamiflu) docking to determine the binding sites.

Il. MATERIAL AND METHODS

In present study we used different bioinformatics tools and
biological databases for Hemagglutinin proteins of HIN1 to
confirming the epidemic of swine flu, GenBank-NCBI, PDB
(Protein Data Bank), UCLA-DOE and software like Hex,
UCSF Chimera etc.

A. Computational modeling

The computational modeling procedure can be divided into
four sequential steps:

1. Template selection

2. Target template alignment

3. Model Building

4. Model validation [3].

Hemagglutinin sequence of HIN1 virus, in FASTA format
was mined from GenBank-NCBI database. For example the
sequence of HIN1 (>gi|345285358|gb|AEN79399.1|
Hemagglutinin [Influenza virus (A/Assam/
2590/2010(H1N1))] for computational
docking study with Tamiflu.

1) Template selection and sequence
alignment:-BLAST (Basic Local Alignment Search Tool)
(BLASTP 2.2.24+) was used [5, 3] to search against the
PDB (Protein Databank) to find out the related homologues
of the template sequences
(http://blast.ncbi.nlm.nih.gov/Blast.cgi). By the BLAST
search, we selected the closest homologue of Hemagullitne
proteins of HIN1, it was 2WR3A (Chain A, Structure of
Influenza H2 Duck Ontario Hemagglutinin with Avian
Receptor) with the highest sequence identity of 63%.

Target sequence: - The PDB file of the target sequence of
Rep protein was downloaded from PDB
(http://www.rcsb.org/pdb) and the FASTA format of target
sequence was mined from GenBank-NCBI as follows.
Template sequence:-The template sequence for the query
(Accession no. AEN79399.1) was searched from NCBI and
mined in the FASTA format as follows: The FASTA
sequences of query (Accession no. AEN79399.1) were
uploaded on the 3D-Jigsawn (Protein Comparative Modeling
Server) for the construction of its PDB files. 3D-
Jigsawn(bmm.cancerresearchchuk.org

/~3djigsaw) sends the PDB files on the e-mail address that
was assigned to the modeling server. The PDB file of query
and homologous target sequence were further utilized for 3D
model energy validation and docking studies [3, 4].

(2)Model Building and Validation:-

UCLA-DOE (http://nihserver.mbi.ucla.edu) server provides
various software for the study of different aspects of browsed
PDB files e.g., Verify3D, Procheck etc. The Verify 3D and
procheck outcomes displayed in the form of profile search
and Ramachandran plots [4, 8]. In order to study the energy
validation of query and homologous target proteins, we
uploaded PDB files of both proteins on structure analysis and
validation server (http://nihserver.mbi.ucla.edu/sava/). In this
study the model was checked with Verified-3D [7] server
and Ramachandran plot at RAMPAGE [8] server. PDB file
of both query and homologous target proteins were utilized
for the structural model construction using offline

modeling and
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bioinformatics software e.g., UCSF Chimera. By using
Chimera we can study the position of different amino acids
present in the active site of proteins and find out the position
of conserved regions and mutational sites.

B. Docking of Hemagglutinin protein and Tamiflu (Ligand)

The aim of protein docking is to predict how proteins
interact with each other and automated comparative docking
was done in between Tamiflu (Ligand) and Rep protein by
the program Hex 6.3[4, 6]. The PDB file of Tamiflu
(possible Ligand) was downloaded. The PDB files of Rep
protein and Tamiflu (Ligand) were uploaded as inputs into
Hex for protein-protein docking. These are treated as a
receptor and a Ligand respectively. All the input files and the
constructed model were analyzed using the protein docking
and spherical harmonic surfaces of the Hex. Structure
refinement and energy minimization was performed with
Hex itself, Hex sorts the generated orientations by docking
energy and prints a summary of the 10,000 highest scoring
(lowest energy) orientations. Based on the energy
minimization the best pose of the docked complex was
selected.

I1l. RESULTS AND DISCUSSION

The following Hemagglutinin proteins sequence of H1N1
virus,-in FASTA format was mined from GenBank-NCBI
database for the modeling process:

1) AEN79399
>0i[345285358|gb|AEN79399.1|hemagglutinin[InfluenzaAvi
rus(A/Assam/2590/2010(HIN1))]MKAILVVLLYTFATAN
ADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLED
KHNGKLCKLRGVAPLHLGKCNIAGWILGNPECESLST
ASSWSYIVETSSSDNGTCYPGDFIDYEELREQLSSVSS
FERFEIFPKTSSWPNHDSNKGVTTACPHAGAKSFYKN
LIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPPT
STDQQSLYQNEDAYVFVGTSRYSKKFKPEIAIRPKVR
DQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFA
MERNAGSGIIISDTPVHDCNTTCQTPKGAINTSLPFQNI
HPITIGKCPKYVKSTKLRLATGLRNVPXIQXRGLFGAI
AGFIEGGWTGMVDGWYGYHHQNEQGSGYAADLKS
TOQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKRI
ENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDS
NVKNLYEKVRSQLKNNAKEIGNGCFEFYHKCDNTC
MESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQ
ILAIYSTVASSLVLVVSLGAISFWMCSNGSLQCRICI
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Fig. 1: The secondary structure of AEN79399.pdb
Hemagglutinin protein sequence.

In this study the 3D structure of Hemagglutinin protein
Sequence AEN79399
[Influenzavirus(A/Assam/2590/2010(H1N1) ) was built by

modeling based on the PDB file obtained from 3D JIGSAW
by using UCSF Chimera software. The secondary structure
of AEN79399.pdb has 6 a helix and 12 f sheets (Figure 1).

Fig. 2: Verified 3D graph of Hemagglutinin, protein
[AEN79399.pdb].

In the figure 6.2 the Profile score above zero in Verify 3D
graph [9] corresponds to acceptable environment of the
model. The high score of 0. 68 indicate that environment
profile of the model is good.
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Fig. 3 (a) Ramachandran plot of 3D model of
Hemagglutinin protein [AEN79399.pdb], (b) Non-proline
residues and non-glycine residue regions.
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Table 1: Results Summary Of The Ramachandran Plot
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,\S;(.) A;;:SO Residues | Contact | Av distance Divejrzence
1 THR 151 4 0.62 0.65
2 ASP 239 6 0.12 0.79
3 GLN 240 10 0.38 0.68
4 LYS 236 12 0.03 0.89

Table 2: Predicted Binding Site Amino Acids For
AEN79399.PDB

In the figure 3. The Ramachandran plot contributes to the
final values of AEN79399.pdb protein e.g., 90% of residues
comes in the most favoured regions, 8.2% residues in
allowed region and 1.6 % residues in outlier regions (Table
1, Figure 3a).Non-proline residues, non-glycine residue
regions were 98.0% and most disallowed regions were 2.0%
in the plot (Figure 3 b).
A good quality Ramachandran plot has over 90% in the
most favoured regions[4,10] the Ramachandran plot of
AEN79399.pdb has only 90%of residues in the most
favoured regions therefore it is good quality model (Table
1)).Homologous 2WR3 has 91.1%
residues in most favoured regions therefore 2WR3 is more
stable than AEN79399.pdb. Lys, Asp and GIn were
identified as binding site amino acids (Table 2) that may be
interact with Tamiflu (Ligand).
Docking used to identify possible binding modes for a
Ligand [4]. The binding sites exhibit chemical specificity
and ligand affinity measure strength of the chemical bond
[10]. The binding site for AEN79399.pdb protein model was
predicted using Hex 6.3. The Etotal, Eshape and Eforce
values for the model were -197.2 , -197.2 and 0.0. Best start
orientation was alpha 26 (E = -837.42) was at (Emin = -
197.17, Emax = -155.00). On the basis of the RMS and
energy values the best docking orientation was selected.The
better RMS value of docking was -1.00.
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Fig. 4: Hex scene showing the AEN79399 .pdb protein and
Tamiflu.pdb (left) in solid surfaces
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Fig. 5: lllustration of spherical harmonic surfaces to order L
= 12 for the AEN79399.

pdb protein and Tamiflu.
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These docking results suggest that the when Tamiflu interact
with the AEN79399.pdb of H1N1 and block the replication
initiation. The binding pocket values for AEN79399.pdb
protein model were predicted by using Hex 6.3. The
predicted two pockets by the software with different primary
surface area and volume have shown (Table 4).
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Table 4: Binding Site Model
Receptor | Clust | Et | Esh | Efo | Em | Em | R
ering | ota | ape | rce | in | ax | M
found | S
AEN793 6 - - 0.0 - - -
99.pdb 19 | 197 197 | 155 | 1.
7.2 2 .17 | .00 | 00

Table 5: Hex 6.3 Docking Result for AEN79399.PDB

A few amino acids were found to be conserved in
AEN79399.pdb, that forming the binding cavity for the
Tamiflu. Interaction of AEN79399.pdb with Tamiflu, stop
different function that carryout by this protein in infected
host cell and this leads to inhibit HLN1 infection.

IV. CONCLUSION

This work aimed at designing structure of Hemagglutinin of
H1N1 by computational modeling which will be useful for
designing novel Hemagglutinin inhibitors which will help to
find the drug designing. Computational modeling results
suggest that AEN68928.pdb is a stable protein and protein
[AEN68928] — Ligand [Tamiflu] docking results may allow
expanding the number of other H1Nl1protein analysis.
Information obtain by this study will be used in screening of
other inhibitors of the H1IN1 protein and can be further
applied for drug design.
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