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National Agricultural Innovation Project (NAIP)

NAIP of Indian Courcil of Agricultural Research (ICAR) aacords high priority to generation and transfer of
innovative aricultural techndogies. The overall objective of the NAIP is to facilitate an accelerated and
sustainable transformation d the Indian agriculture, so that it can support poverty alleviation and income
generation through collaborative development and application o agricultural innovations by the pubic
organizations in partnership with farmers, the private sector and aher stakeholders. The specific objective
of the NAIP under the Component 4 is to buld capacity to urdertake basic and strategic research in
frontier areas of agricultural sciences. The present project is funded by the NAIP to study the Toll-like
receptors in farm animals-Evolutionary lineages and application in dsease resistance

Whenever a pathogen invades a host, the host mourts an innate
immune response primarily to keep the pathogen under ched before
the specific immunity consisting of antibodes and immune cells
fights the pathogen more precisely. One of the comporents of this
innate immune system is the toll-like receptors (TLRS). They
recognize conserved comporents among various classes of
pathogens / chemicals / moleaules. TLRs are @pable of identifying
diff erent classes of pathogen-specific structures. For example, TLR 4
recognizes lipopolysaccharide moieties in Gram negative bacteria.
This recognition in turn stimulates a sequence of signaling
mechanisms resulting in the production d various protein eff ector
molecules (cytokines). These molecules serve @& a link between
innate and specific immune mechanisms. Thus TLRs (immune cell-
origin) or their specific ligands usually of pathogen-origin, can be
exploited to moduate the immune response culminating in a more
beneficial outcome to the host.

Sequence dharacterization of toll-like receptor genesin bufalo, goat, mithunand yak
Ligand screening and expression profiling of TLR genesin dff erent breeds of buffaloes and goats

Detection of palymorphism in TLR genes of buffalo and goat and their association with expression levels

Correlation of TLR mRNA expression levels with a bacterial, viral and a parasitic disease resistance
models

* TLR genes of buffalo, goat, mithun and yak would be amplified and sequenced to determine how these

genes have evolved among dff erent animal species.

» The basal expresson levels of TLR mRNASs of three distinct breeds of buffaloes and goats would be
asesed wsing real time PCR to determine whether these species / breeds are susceptible / resistant to
pathogens by virtue of their reduced or enhanced levels of TLR mRNAs

» |f enhancead levels of TLR mRNASs are foundin some breeds, then the reason for such enhancement would

be assessd by screening for any favourable mutations (SNPs) in their coding genes or promoter regions.



» The ligands for different TLRs and their induced cytokine profiles would be assessed in bufalo and goat

immune céls to identify suitable ligands for therapeutic interventions

» Therole of TLR genes in conferring species-specific disease resistance would be further confirmed using
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disease resistant models wherein buffalo and gaats are a@ther susceptible or resistant to becterial, viral and

parasitic diseases.

linan

be followed

To determine how TLR genes evolved in various animal spedes

To elucidate the role of TLRs using specific disease resistance models

Tofind ou why some dasses of pathogens multiply morein certain tissues or organs and nd in athers
To relate mutationsin TLR genes that can be associated with increased basal TLR mRNA expresson

To design a DNA chip for assessment of the expression levels of buffalo and goat TLRs and cytokine
genes

Application d TLRs or their ligands as targets for immuno-moduation and increasing the potency of
existing vaccines

Thetotal cost of the project: Rs. 308483 lakhs
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Abou 40 TLR gene sequences of buffalo, goat, mithun and yak
Abou 480 lesal expression levels of various TLR mRNAs in three breeds of buffalo and gat

Four TLR ligands capable of stimulating bufalo and goat mononiclear cdls and their induced 4(
cytokine profiles

SNPs in 4 TLR genes in 3 lreeds of buffalo and goat and their association with basal TLR mRNA
expresson levels

Role of TLRsin abacteria, viral and parasitic disease resistance models

cted impact of the project

TLR ligands as alternate targets- Various TLR ligands could serve as alternate targets for increasing
the potency of existing vaccines and for therapeutic intervention

Brealing for disease resistance — The identified SNPs resporsible for increased TLR gene expression
can be eploited in marker based selection programmes

Disease Resistance Chip - Using this microarray based methodto quantify TLR and cytokine mRNA,
other breeds of buffalo and goat can be screened for disease resistance potential.



Sequence characterization of TLR genesin goat

Ligand screening and expression profiling of TLR genesin bufaloes and goats
Association of palymorphism in TLR genes with TLR mRNA expression levels
in buff aloes and goats

NBAGR

Sequence characterizaion d TLR genesin buffalo
Detection of polymorphism in TLR genes of buffalo,
goat and their association with TLR mRNA expresson
levels

Sequence dharacterization of TLR genesin mithun
and yak
Correlation of TLR mRNA expressonlevelsin
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