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»>At the national level in India, annual total economic loss due to FMD ranges from Rs
12,000 crore to Rs 14,000 crore (Singh et al., 2013).

»Zebu (Bos indicus) cattle are known to be resistant against Foot and Mouth disease virus
(FMDV) compare to taurine (Bos taurus).

»Causes by positive stranded RNA viruses under the family of Picornaviridae characterized
by vesicular lesions among the cloven-hoofed animals including cattle (Boothroyd et al.,
1981).

»There are seven serotypes exist among the virus viz. O, A , C, Asia-1, South African
Territories (SAT) types 1, 2 and 3. -

Pool 1 (o, A, Asia 1) <
Pool2 (o, A, Asia 1)
Pool3 o, A, Asia 1)
Pool 4 o, A, saT1, 2)
Pool 5 o, A, saT1, 2)
Pool6 (saT1, 2, 3)
Pool7 ©, A

»FMDV exhibits a strong tropism for cellular host epithelial cells and the uptake as well as
viral replication machinery takes place in the pharynx and soft palate (Alexandersen et al.,
2003).
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Genomic organization of FMD virus
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»FMD Virus get enter in host cell through receptor mediated endocytosis pathway
(Jackson et al., 2003). =

»Two kinds of cell-surface receptors have been identified
for FMDV :
Heparan sulfate proteoglycans (HSPG)
(Jackson et al., 1996)

Integrins
(Jackson et al., 2002)

»>Field isolates of FMDV attach to dependent integrin receptors through a long and
conformationally flexible surface loop, the G-H loop of VPi, which contains a highly
conserved Arg-Gly-Asp (RGD) motif (Mason et al., 1994).

»Integrin has a more extensive role in mediating infection than heparan sulfate, and most
FMDV strains infect susceptible cells via integrin (Jackson et al., 2003).

»Some strains can attach, internalize into cells and be multiply passaged through cultured
cell lines only via heparan sulfate, for example O1BFS strain (Baxt et al., 1995).
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»Integrins are heterodimeric trans membrane glycoprotein that participate in a variety of
cellular interactions.
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»Out of known eight RGD binding integrins, FMDV utilizes four members of the av

subgroup of integrins (avbi, avb3,avb6 and avb8) as receptors to initiate infection in vitro.
(Berinstein et al., 1995; Jackson et al., 2000, 2002, 2004).

»Duque et al. (2004) reported that aVb6 integrin acts as a high-affinity receptor for type
O FMDV, while aVb3 interacts with virus with a much lower affinity.

»Brown et al. (2006) have shown that integrin aVb6 appears to be constitutively
expressed in normal airways of cattle which supports the premise that airway epithelium
may serve as the primary site of infection with FMDV by aerosol.

»However, whether sequence variation at aVb6 receptor gene involved in conferring
resistant among native and taurine cattle are not yet known.
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Objectives

dCharacterization of ITGB6 receptor gene of Bos indicus
origin

dDevelopment of ARMS PCR based screening of genetic
variation within 5’'UTR region of ITGB6

dEvaluation of the relationship between the genotype
with FMD susceptibility among crossbred cattle
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Characterization of ITGB6 receptor gene of Bos indicus origin

Collection of Lung tissue from Total RNA
cattle slaughter house (Kerala, # extraction #
India)
Designing a set of overlapping * Amplification of each #
PCR primers fragement

Sequencing ’

and alignment

!

cDNA synthesis

Cloning in
pTZ57/R vector

Bioinformatics analysis for prediction of
structural variation and identification SNPs
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Amplification of Full length Zebu ITGB6 receptor gene
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The predicted model through homology modelling using Discovery Studio 3.5. a) ABH04286

(Bos indicus) and b) AHI48847 (Bos taurus)

»

Phi (degrees)

Ramachandran plot for the predicted model
AHI148847

from the SAVEs server a) ABH04286 and b)
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The primary structure information i.e. the summary of ProtParam tool

(http://expasy.org/cgi-bin/protparam)

Sequence  Number of Molecular pl Instability Grand  Aliphatic
amino acids average index
hydropa
thy
ABH04286 788 85954.9 5.08 43.50 -0.168 81.37
AHI48847 788 85832.8 5.05 43.72 -0.170 81.87

The secondary structure information using PSIPRED and CONCORD software

Sequence No of

Percentage of No of

Percentage of No of

Percentage of Total

Coil Coil Helix  Helix Sheet Sheet
PSIPRED
ABHO04286 514 65.2 135 17.2 139 17.6 788
AHI48847 521 66.1 124 15.7 143 18.2 788
CONCORD
ABHO04286 502 63.7 141 17.9 145 18.4 788
AHI48847 506 64.2 138 17.5 144 18.3 788
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Evaluation of the relationship between the genotype with FMD susceptibility among
crossbred cattle

: FMD outbreak

Serum samples were subjected to , \

NSP ELISA Mucosal epithelial scrapping
collected from FMD infected
animals

Blood samples collected from case and 1

control groups and genomic DNA extracted
RNA isolation and c¢cDNA
synthesis

Cloning and :
Sequencing - Genotype screening - 1
1 1 Real Time PCR based
expression

Classification of animals based on genotypes
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Full length CDS of bovine ITGB6
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Genotype Screening Strategy Developed
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Development of a tetra-primer ARMS PCR-based assay
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untranslated region of the bovine IT GB6 receptor gene associated
with foot-and-mouth disease susceptibility in cattle
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Development of a strategy for genetic screening
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Accession Number obtained: A.GG (KJ847280) B.GA (KJ847281) C. AA (KJ847282)
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Genotype and Allele frequency of g>T533C mutation at S’UTR region of ITGB6
gene among different breeds

Breeds @ Genotype frequency Allele frequency Chi-
AA GA GG A G Square
Frieswal 65 125 14
(0.32) (0.611) (0.069) 0.626 0.374 119.25™
Sahiwal 34 17 -
(0.667)  (0.333) 0.833 0.167 2.04ns
Kankrej 48 - - - - -
Ongole 38 - - - - -
Total 185 142 14

** P < 0.001; ns-non-significant.
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Genotype and Allele frequency of g>T533C mutation at S’UTR region of
ITGB6 gene among FMDYV affected (case) and non affected (control) animals

Class Genotype frequency Total Chi-
AA GA GG Square
Case 5 42 8 55
Control 15 18 - 33 e
Total 20 60 8 88

** P<0.001
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Relative Expression of ITGB6 receptor gene among different groups

Amplification Plot
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Epithelial cell of earpina from different genotypic groups were cultured Invitro

4

Inoculation with FMDYV live viral vaccine strain (0.1 ml of a suspension of virus with
10 log10 TCID50/ml) was inoculated and incubation for different Kinetic interval

L

Relative expression of FMDYV specific 3-D gene was quantified
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GG

Relative Expression
w
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Time of incubation
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v'The complete CDS of zebu ITGB6 was characterized.

v'The zebu integrin share common structural and functional elements with
taurine.

v'A strategy was developed for genetic screening of FMD receptor gene in
cattle.

v'Genotype profiling identified three kinds of genetic variation exists
within the targeted SNP at 5’UTR region of ITGB6.

v'AA genotypes were most prevalent among zebu cattle compare to GA and
GG.

v'GA genotypes were associated with susceptibility to FMD in Frieswal bulls
(P<o0.01), whereas AA were associated with resistance to FMD (P<o.001).

v Expression profile of ITGB6 in different epithelial tissues revealed that,

GA genotypes having significantly (P<o.05) higher transcripts than AA and
GG.
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»Identification of the transcript variants of ITGB6
among different Zebu cattle

»Screening of SNPs within exon coding region of
ITGB6 and their relation with FMD susceptibility

»Validation for the the intensity of Invitro FMDV
infection in ITGB6 expressed primary epithelial cells
among different genotypic groups are ongoing
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