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Abstract

gene for studying disease resistant trait and the TLR agonist can be used as an adjuvant for vaccines to boost the 
immune response against various pathogens in chicken. 
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Introduction

of innate immune system. TLRs are sensor of innate 
immunity involved in initial detection of microbial 

this signal to cellular response mainly via production 

and his co-workers made pioneer discovery of Toll gene 
function in defense against pathogens in drosophila. 

Physiology or Medicine was awarded to Bruce A. Beutler 
and Jules A. Hoffmann for the discovery of Toll-like 

Ralph M. Steinman for discovery of dendritic cell and its 
role in adaptive immunity.

TLRs are type I transmembrane protein consist of 

The number of LRRs varies with different TLRs and 
with species. The LRRs motifs form horse shoe shaped 

initiates cascade of downstream signalling process and it 
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Fig 1: Structure of Toll-like receptor.
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TLRs are highly conserved and found in all 
multicellular organisms. The number of TLRs varies with 
the species. The TLR repertoire in chicken consists of 

compartment.

TLRs of chicken
region by retroviral-like insertion element (Philbin 

lost might be due to redundancy and obsolete function. 

(Table

Table 1: Chicken TLRs and its ligands.

Chicken TLRs Ligands

Triacylated lipopeptides

TLR3

TLR5 Flagellin
TLR7

Protease
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The chicken TLR function was studied by inducing the 
immune cell of chicken with mammalian TLR agonists, 
which produced immune response. This supports the 
presence of functional TLRs and its downstream signalling 
pathways in chicken. Also the chTLRs were studied by 

TLR gene.   

TLR1/2

binding tri-acylated and di-acylated lipopeptides, 

like protein are present in tandem position in the chicken 
genome implies that its origin by gene duplication. 

tri-acylated lipopeptides and sonicated Mycobacterium 
avium

TLR3

The mammalian TLR3 is an endosomal TLR that 

downstream signalling through TRIF-dependent pathway 
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infection. This shows the presence of TRIF-dependent 
signalling pathway in chicken. The mammalian ortholog 

similar intracellular signalling mechanism like mammal 

TLR4

unlike its human counterpart.

kB activation and production of type I interferons via 

suggesting the presence of TRIF-dependent signalling 
in chicken. The chicken is markedly less sensitive to 
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phospholipase activity. Unlike in mammal, chicken   

together with the absence of serum LPS binding protein 

TLR5

The chTLR5 recognizes conserved regions of bacterial 

chicken, three LRR motifs of TLR5 differ from canonical 

plays a primary role in Salmonella typhimurium infection 
Salmonella 

gallinarum fails to activate chTLR5 and induces immune 
response resulting in severe systemic infection. However, 

S. enteritidis and S. typhimurium located 
in the gut activate chTLR5 and induce immune response 

TLR7/8

involved in intracellular recognization of nucleic acids. The 

galliform birds (red jungle fowl, chicken, guinea fowl, 

galliform birds (goose, pekin duck, black swan, penguin 

to chloroquine treatment indicating localization of 
chTLR7 in endosomal compartment similar to mammal 

TLR15

fungal proteases and also by some bacterial proteases, 

Protease induced activation results in cleavage and 

signal response is insensitive to chloroquine treatment due 
to its localization in cell membrane.  The highly conserved 
proline residue in the conserved BB-loop structure of TIR 

TLR21

is highly sensitive to chloroquine similar to mammalian 

adjuvant effects by enhancing vaccination of chickens 
against bacterial and viral infections via augmenting 
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immune response

TLR Signalling 

results in dimerization of TLR and the cytoplasmic TIR-
TIR structure recruits TIR-containing adaptor proteins 

signalling cascade resulting in activation of nuclear factor-

depending on the TLR and cell type involved. Most 

by anchoring itself to plasma or endosomal membrane 
via its lipid binding domain. The TLR3 phosphorylated 
cytoplasmic domain directly interacts with TRIF adaptor, 

the endolysosomal compartment, whereas other chTLRs 
are located in the plasma membrane. The downstream 

TIRAP adaptor in the cytoplasm, which activates 
members of IRAK kinases and ubiquitin ligases 

kB, which translocates into nucleus to produce various 

the TIR domain of TLR3 recruits the TRIF or TICAM-

General conservation of TLR signalling was observed 
between avian and mammal. Many of the components of 
mammalian TLR signalling are present in avian (Cormican 

transcription factors are absent in avian genome.
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Fig 2: Schematic representation of Toll-like receptors signalling pathways in chicken.
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TLR polymorphisms

The gene of immune system involved in host defense 
has high level of genetic polymorphism to cope up with 
wide range of pathogens. The chicken TLRs show on 
average nine times higher nucleotide diversity than 

of potentially functional non-synonymous variations 
lies in ligand binding ectodomain of chTLRs due to 
coevolutionary dynamics between the TLR proteins and 

alleles was found in TLRs of chicken than in human. Also 
more number of alleles was shared between the breeds 
and allelic frequency is more equal in chicken than in 

TLR agonist as Adjuvant 

The TLR agonists contain immune modulatory 
activity, so these can be used as potential adjuvant with 
vaccines to augment chicken immune response against 

protective effects of sub-optimal HVT vaccine against 

Salmonella

pathogenic Escherichia coli
of LPS-derivatives as adjuvant may be less effective due 

in chicken.

Conclusions

TLRs induce innate immune response which further 
activates adaptive immunity through dendritic cell. As 
TLR is directly involved in immune response, studying 
the TLRs will help to design agonist to use as vaccine 
adjuvants, an alternative for antibiotics and helps to 
understand the disease resistance trait for selection 
of chicken strain with increased disease resistance. 
In addition, the TLR variation in the degree of ligand 
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in signalling mechanism in chicken can be utilized for 

chicken.
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