In silico identification and characterization of epitope -based peptide of Buffalo TLR4
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Results…

Background and Rationale
Buffaloes are valuable animals in animal production system as well as a major contributor in Indian
economy but estrus detection had been a major bottleneck and hurdle in their reproduction and
management . In this context, TLR4 is one of the most important component of immune system
which detects pathogenic microorganisms and initiates an immediate immune response. Earlier
studies have revealed sharp increase in TLR4 expression during estrus phase hence, TLR4 was
Presumed as a biomarker for estrus identification and candidate marker for marker assisted
selection towards identification of diseases like mastitis in buffaloes. Present study is based on
the identification of epitope-based peptide and interaction of different ligands using virtual
screening and molecular docking which can be further utilised for designing immunoreagents
/immunodiagnostics kit.
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Objectives

Fig.3. (A) 3D homology model of TLR4
designed through Geno3D
(B) Ramachandran Plot

The goals of this study are: (1) Identification and characterization of epitope based peptides of buffalo
TLR4; and (2) to show interactions between TLR4 and its ligand TAK-242.
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Fig 4:- Model validation (A) ProSA-web z-score plot (B) Energy
plot of TL4 model is a plot of residue scores (C) ProSTAV
analysis (D) QMEAN analysis (E) Antigenicity plot using
PROTEAN DNASTAR LASERGENE

(A)

Pocket 1

Pocket 3

(B)
Pocket 2

Fig 5: (A) Binding pockets prediction through
Castp (B) ElliPro-IEDB Epitope prediction results
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Fig 6: (A) Characterization of identified epitope -peptide
using PepDraw (B) Structure of peptide.
(B)

Fig.1. (A) depicts pipeline for identification and characterization of epitope- based peptide of buffalo TLR4 (B)
pipeline for molecular docking and virtual screening of ligand and TLR4

Fig 7:- (A) Docked structure of
TLR4-TAK-242 Ligand through PyRx
visualizing by Biovia Discovery
Studio software
(B) Ligplot+ results:- Showing
interactions between TLR4 with
TAK-242

Results
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Conclusions and Discussion
Identified epitope can be further use for generation of antibodies and immunodiagnostic tools and kits
Interaction between protein model and drug gives platform for drug designing at lower cost and in short
time for treatment of animals.
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Fig. 2. (A). Retrieval of buffalo TLR4 Sequences with their respective accession nos. from NCBI.
(B) Multiple Sequence Alignment of retrieved sequences using CLC genomics workbench 21.
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