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ABSTRACT

Toll like receptors are the primary component of innate immune response. The comparison of expression of innate im-
mune genes TLR 1 - 10 was carried out by real time PCR by quantifying mRNA in bovine PBMCs. The bovine PBMCs
in vitro stimulated with FMD infectious virus lead to up regulation of TLR 2, 3, 4 and down regulation of TLR 9. But
stimulation with DNA vaccine carryingVVP1 genes of FMDV leads to up regulation of TLR 2 only. Difference in the
TLR gene expression by the virus and DNA vaccine, may be related to the outcome of the vaccine and carrier or persis-

tent state of the animal which is seen in FMDV.
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1. Introduction

Toll like receptors (TLR’s) are an important family of
molecules which enable the immune cells to detect the
presence of pathogens and activate innate immune de-
fenses [1]. Innate immunity is either immediately avail-
able or rapidly activated and hinges on pattern recogni-
tion receptors (PRR) that recognizes conserved microbial
signature molecules present on the pathogen and is rela-
tively nonspecific. Foot and Mouth Disease is one of the
economically important diseases of farm animals. The
current conventional vaccine used for control of FMD
induces protection due to induction of a combination of
innate and adaptive immune response [2-4]. However
doesn’t induce sterile immunity. Hence alternate DNA

vaccine against FMD has been studied considerably [5-7].

But most of the DNA vaccine reports support protection
against the disease in lab animals which unfortunately
does not elicit full protection in cattle. Hence in-vitro
studies involving homologous host immune cells become
very important before in-vivo studies.

The importance of innate immune defenses for the
control of FMDV, particularly early during infection has
been reported [8]. FMDV can evade immune responses
through its ability to shut down cellular protein synthesis,
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including IFN type 1, in susceptible epithelial cells. De-
spite this, innate immune responses are probably induced
in vivo, although detailed studies on this subject are
lacking, accordingly, the interaction of FMDV with cells
of the innate immune system is of particular interest.
Moreover, innate response represents a promising strat-
egy to develop improved emergency vaccine capable of
rapidly establishing a protective status. Many studies on
the interaction of FMDV with cells of innate immune
system have been performed in porcine or mouse models,
and it will be informative to verify these findings with
ruminant cells. Hence in the current work expression of
TLR genes in stimulated PBMCs with FMD virus and
DNA vaccine plasmid is compared.

2. Materials and Methods
2.1. FMDV Multiserotype DNA Vaccine

Foot and mouth disease virus serotype O (Ind R2/75), A
(Ind 17/77), Asia | (62/72) vaccine strains maintained in
the FMD research Lab, IVRI, Bangalore, passaged in
BHK-21 clone 13 monolayer cells and used as the source
of virus for amplification of VP1 gene and stimulation of
peripheral mononuclear cells. Total RNA was extracted
by trizol method. VP1 gene of FMDV was amplified
from each serotype separately by cDNA synthesis fol-

AiM



418 S. GAIKWAD ET AL.

lowed by PCR using serotype specific primers (Table 1).
The amplicons were separately digested with restriction
enzymes (“O” with Kpnl & BamH1; “A” with BamH1
& EcoR1; “Asia 1” with EcoR1 & Notl) and ligated to
pBSK+ and subcloned in pcDNA™3.1(+) vector di-
gested with Kpn | and Not I sequentially (Figure 1(a)).
Primers were designed with glycine and proline extra
sequences as linkers between the FMDV VP1 genes of O,
A and Asia. The final vaccine construct sequence was
confirmed by sequence analysis (Bioserve India Ltd).

2.2. FMDV Marker Vaccine

FMDV marker vaccine was constructed by releasing
EGFP 730 bp gene fragment from pCEGFP plasmid
(available in lab) by EcoR1 digestion and ligated to

EcoRI digested FMDV VP1 multiserotype vaccine. The
marker vaccine had FMDV VP1 “O” at 5’ end followed
by FMDV VP1 “A”, EGFP and FMDV VPI Asia | at the
3’ end. The full length linked gene with only one start
codon at 5’ end and terminal sequence of the vector at 3’
end was constructed.

2.3. Functional Evaluations of VVaccine Construct

BHK 21 cell with 80% monolayer were transfected with
FMDV multiserotype vaccine and FMDV EGFP marker
vaccine separately. Cells transfected with FMDVVP1-
EGFP was observed for green fluorescence in fluorescent
microscope under 495 nm (Nikon). Cells transfected with
FMDV VP1 multiserotype vaccine was collected after 48
h, lysed by freeze thawing and immunoblotted against

Table 1. List of primers showing the size and sequence used in the study.

Gene Primer Sequence Length
VPLO VP1(0)Kp. Sp. MI (L)  5° GCG GGT ACC GCA TGC GGA CGC GTG TAT GAC CAC CTC CCC GGG TGAG3* 46
(650 bp) VP1 (0) Bam H1 (R) 5" GCG GAT CCG CCG GGG GTT CAG GAG CTG CTT 3° 34
VP1 Asial VP1 (As) EcoR1 (I) 5 GCG GAA TTC ACT ACC ACC GCT GGG GAA 3’ 27
(650bp)  \/p1 (R1) Asia Notl Milul 5" GCG GCG GCC GCG CAT GCG GAC GCG TGT CAA AAC TTG CTTCTCAGG 3® 45
VPLA VP1 (A22) L Bam HI 5 GGC GGA TCC AGA CCA CCG CTA CCG GGG 3’ 27
(650 bp) VP1 (A22) R EcoRI 5 GCG AAT TCG CCG GGG TTC AAA AAC TTG CTT CTC AGG 3’ 35
TLR1 TLR1-2F 5 CCC ACA GGA AAG AAA TTC CA 3° 26
(208 bp) TLR1-2R 5 GGA GGA TCG TGA TGA AGG AA 3’ 26
TLR 2 TLR2-2F 5 ACG ACG CCT TTG TGT CCT AC 3’ 20
(192 bp) TLR2-2R 5’ CCG AAA GCA CAA AGA TGG TT 3’ 20
TLR 3 F(TLR3B) 5 CCG AAA GCA CAA AGA TGG TT 3’ 20
(329 bp) R (TLR 3 B) 5 GCT GGA GAG ATG CCT GCT AT 3° 20
TLR 4 TLR4B-2F 5 ACT GAC GGG AAA CCC TAT CC 3’ 20
(208 bp) TLR4B-2R 5 CAG GTT GGG AAG GTC AGA AA 3° 20
TLRS TLR5B-3F 5" AAA ACC ACA TCG CCAACA TC 3’ 20
(191 bp) TLR5B-3R 5’ CAT CAG ATG GAA CTG GGA CA 3’ 20
TLR 6 TLR6B-2F 5 CAA AGC AGG GAA CAA TCC AT 3’ 20
(206 bp) TLR6B-2R 5° CCA CAA TGG TGA CAA TCA GC 3’ 20
TLR 7 F(TLR 7 B) 5° ACT CCT TGG GGC TAG ATG GT 3° 20
(180 bp) R (TLR 7 B) 5" GCT GGA GAG ATG CCT GCT AT 3’ 20
TLR S TLR8B-3F 5" TCC ACA TCC CAG ACT TTC TAC GA 3° 23
(150 bp) TLR8B-3R 5" GGT CCC AAT CCC TTT CCT CTA 3’ 21
TLR 9 TLR9B-2F 5 CTC GTA TCC CTG TCG CTG AG 3’ 20
(210 bp) TLR9B-2R 5 CAC CTC CGT GAG GTT GTT GT 3’ 20
TLR10 TLR10B-4F 5 CTG CCT GGG TGA AGT ATG A 3’ 19
(190 bp) TLR10B-4R 5° AAT GGC ACC ATT CAG TCT GG 3’ 20
GAPDH GAPDH-F 5 CCT GGA GAA ACC TGC CAA GT 3’ 20
(200 bp) GAPDH-R 5' GCC AAA TTC ATT GTC GTA CCA 3’ 21

Copyright © 2012 SciRes. AiM
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FMDV O antibodies as per standard procedure [9].

2.4. Peripheral Mononuclear Cells Isolation and
Stimulation

Growth of peripheral blood mononuclear cells: Animal
ethics were followed as per the institute animal ethics
committee guide lines. Freshly collected venous blood
from Hallikar breed of cattle was used as source of
PBMCs. Cells were isolated by a density gradient cen-
trifugation using Histopaquel077 (Sigma, India) as re-
ported [10] and cell number was counted by dye exclu-
sion method [11]. Cells 2 x 10° in RPMI-1640 (Sigma)
were electroporated with 5 pg of FMDV-VP1 multisero-
type DNA vaccine in 0.4 cm gene pulse cuvette (Bio-Rad,
India) with the following conditions 250 v, 950 pF ca-
pacitance and infinity resistance [12]. Immediately after
the pulse cells wereresuspended in 1 mL RPMI 1640
containing 10% FBS and plated in 6 well tissue culture
plate. For virus transfection 100 pL of pooled O, A,
Asial FMDV of 3.9 pfu was used (strain “O” IndR2/75;
“A” Ind 17/77; “Asia I” 62/72). Cells were incubated at

pBSK+ e

2.9Kb

b o

Kpnl EcoRI BamHI Notl

37°C in 5% CO, incubator for 48 h. Cells transfected
with 5 pg of vector pcDNA™3.1(+) and without any
plasmid DNA were used as control.

2.5. RNA Isolation and RT PCR

Total cellular RNA was isolated using TRIZOL (Invi-
trogen, India). The total RNA was treated with Dnase |
and followed by RNA clean up protocol according to the
manufacturer protocol (Quiagen, India). RNA was stored
at —=80°C until analyses. cDNA was synthesized by a re-
verse transcription PCR from 5 pg of total RNA using
200 units of superscript 111 (Invitorgen, India) using oli-
god (T) primer in a total reaction of 20 pL. The obtained
cDNA was diluted 1/20 with water and 10 pL were used
for amplification. TLR (1 - 10) specific primer sets were
optimized for the real time PCR. The primer sequence
and ampliconsize are shown in Table 1. The PCR was
performed with the light cycler fast start DNA SYBR
green (genetix) according to the protocol provided in the
kit. The control for specificity of the amplification prod-
ucts, a melting curve analysis was performed. No ampli-
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cgggtaccgcatgeggacgcegtgtatgaccaccteecegggtgagtcagetgacccegtgaccgecactgtigagaactacggeggtgagacacagg
tccagaggcgcecaacacacggacgtctcattcattttggacagatttgtaaaagtgacgccaaaagaccaaattaatgtactggacctgatgcaaacc
cctgctcacactctggtgggagegetecttegtactgecacttactatttegetgacttagaagtggcagtgaaacacgaggggaacctcacttgggtec
cgaatggggcgcctgaagegacgttggataacaccaccaacccaacggcataccacaaggeaccactcacceggettgeattgecgtacacggeacc
acaccgtgtgttggcaactgtttacaacgggaactgcaagtacggtgatggttcggtgaccaacaaaagaggtgacctacaagtgtiggcccagaag
gcggcgagagcegctgectacctecttcaactacggtgecatcaaagcetactcgggtgactgaactgctttaccgcatgaagagggctgagacgtactg
cccceggectcttttggecattcacccgaacgaggecagacacaaacagaagattgtggeacctgtgaageagcetectgaacceeggeggatecaga
ccaccgctaccgggggagtcggcagaccctgtcaccaccactgtagagaactacggtggtgagacacaagtccacagacgccaccacacggacatt
ggcttcatcatggacagatttgtgaagataaaggatgtaagcccgacccatgtcattgacctcatgcaaactcaccaacacggectggtgggtgeget
getgegtgeggecacctactacttctetgatttggaaattgtegtgegacacgacggeaatetgacttgggtgectaacggtgeccctgaageggeectg
tcgaacaccagcaaccccaccgectataacaaggeaccgttcacgagacttgetctecectacactgegecgeaccgtgtgetggeaaccgtgtacaa
cgggacgaataagtatactgtgagtggttcaggcaggcgaggtgacatgggctctctegeggegegggtegegaaacaacttectgectecttcaact
acggtgcaattcaggecgtgaccatccacgagcttctegtgegeatgaaacgagetgagcetctactgecctagaccactgttggeagtagaggtgtcta
cacaagacaggcacaaacagaagcctgagaagcaagttttgaaccccggegaattcactaccaccgetggggaatctgeagatccagtcaccacca
cagttgagaactacggaggagagactcagtcggeccgacggctacacactgacgttgcettttgttctcgacaggtttgtgaaactcaccecccaagaac
acccagattcttgatctcatgcagatcccctcacacacgctggttggagegttactceggtecgegacgtactacttcteggacctggaggttgegcettgt
tcacacaggctcagtcacatgggtacccaatggegegeccaaggacgecttggacaaccacaccaacccgactgectaccagaagcaacccatcace
cgectggegeteecctacaccgetccccaccgtgtgetggeaacagtgtacaacgggaagacaacgtacgggacacaacccacgeggegtggtgacc
ttgctgttcttgcacagegggtaagcaacaggctgeccacctecttcaactacggtgetgtgaaggcetgacaccatcacggagetgttgatecgeatga
agcgtgeggagacatactgccccaggectttgcetagetettgacaccacccacgaccgecgtaageaggagatcattgeacattgeacctgagaagea

agttttgacacgcgtccgcatgegeggeegecge

1 to 669bp represents FMDV “O” VP1; 669 to 1296 represent FMDV “A” VP1; 1296 to 1993 represents
FMDV Asial VP1; Sequences highlighted with grey color show primer sequence; Nucleotides with bold

and underlined indicate the restriction sites used for linking.

(b)

Figure 1. (a) Strategy of cloning FMDV VP1 of O; A and Asial in pBSK+ and subcloning the entire cassette in pPCDNA3.1
vector. Pcpl3 (7.4 kbp) shows the final vaccine construct; (b) Nuceotide sequence of linked FMDV VP1 multiserotype vaccine

(1993 bp).

fication of unspecific products was observed. All the
primers efficiency was in the range of 1.0 to 1.25. Keep-
ing the efficiency of primers as one the data obtained
from each sample, detailed in methods was subjected to
analysis using REST2008 programme. This programme
uses boot strap randomization techniques to determine
whether an observed up or down regulation in samples
significant after normalization to housekeepers GADPH
with integration of efficiency variation into hypothesis
tests and the introduction of confidence intervals for ex-
pression. Amplification of GADPH was employed as an
internal control. Reaction without cDNA was included as
negative control. To ensure cDNA samples were not
carrying genomic DNA, reactions were set up using 10
ng of RNA as negative control. Real time PCR reaction
was run with ABI 7300 HT (Applied biosystems, India).

2.6. Statistical Analysis

For each of three samples gene expression was quantified

Copyright © 2012 SciRes.

by normalizing each target TLR against the reference
gene, GADPH, through the statistical analysis package
(REST2008). The near of three values was determined
and the mean result is expressed in mean normalized
expression + standard error.

3. Results

3.1. Functional Evaluation of FMDV-VP1
Multiserotype Vaccine

The final vaccine construct in pcDNA™3.1(+) (Figure
1(b)) was tested by transfecting the BHK-21 cells with
marker vaccine which carried EGFP gene. Figure 2
shows the BHK-21 cells expressing green fluorescent
protein under the green filter (495 nm). The cells trans-
fected with EGFP marker vaccine show the green fluo-
rescence and control cells transfected with pcDNA™3.1(+)
vector look healthy.

The specificity of the protein encoded by the gene
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(d)

Figure 2. Evaluation of FMDV VP1 multiserotype vaccine in BHK-21 Cells. (a) BHK21 cells transfected with marker vaccine
carrying EGFP gene showing green fluorescence under 495 nm filter; (b) Same cells under white light; (c) BHK21 cells trans-
fected with pcDNA™3.1(+) EGFP clone DNA (Positive control) showing green fluorescence under 495 nm filter; and (d) Un-

der white light.

construct was evaluated by immunoblotting with FMDV
“O” hyper immune sera. The cell lysate from FMDV-
VP1 multiserotype transfected BHK-21 cells reacted
with FMDV “O” antibodies showing reaction band of 72
kDa protein which is encoded by all the three VVP1 genes
of FMDV (Figure 3).

3.2. TLR mRNA Expression in PBMCs Induced
by FMDV

Report of expression of TLR 1, TLR 2, TLR 3, TLR 4,
and TLR 7 was observed in viral diseases [13,14]. Here
we studied the effect FMDV infection on TLR mRNA
level in bovine PBMCs which are essential for innate
immune response against viruses. Three independent ex-
periments on bovine PBMCs were carried out from dif-
ferent individuals collected blood and real time RT-PCRs
were run in parallel and mRNA quantifications were nor-
malized relative to non infected PBMCs. In all cases si-
milar Ct values were observed for internal gene control
GAPDH suggesting cultures are treated under uniform

Copyright © 2012 SciRes.

conditions. Hence, the observed differences were due to
the experimental conditions created. In the first condition
of infecting the PBMCs with FMD virus, lead to up
regulation of TLR 2, TLR 3, TLR 4 and down regulation
of TLR 9 (Table 2). In the second condition of trans-
fecting the PBMCs with FMDV VPl multi serotype
DNA vaccine lead to up regulation of TLR 2 (Table 3).
In the third condition of transfecting PBMCs with
pcDNA™3.1(+) vector DNA lead to up regulation of
TLR 9 (Table 4). The remaining TLR gene expression
was not affected by transfection of FMDV or FMDV VPI
multiserotype DNA vaccine.

4. Disscussion

The interaction of foot and mouth disease virus (FMDV)
with the innate immune system is not much studied,
partly because of restrictions on handling of this highly
contagious virus and partly because of complexicity of
the disease. More knowledge about the innate immune
response to FMDV is urgently required to aid the devel-
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Figure 3. Western blot analysis of FMDV VP1 multiserotype vaccine transfected in BHK21 cells. Lane 1: BHK21 control cell
lysate. Lane 2: Cell lysate from pcDNA™3.1(+) vector transfected BHK21 cells. Lane 3: Cell lysate from FMDV VP1 multis-
erotype vaccine transfected BHK?21 cells. Lane M: Prestained protein marker.

Table 2. Relative expression of TLR 1 - 10 genes in FMDV infected PBMCs.

Gene Type Reaction Efficiency Expression Std. Error 95% C.I. P (H1) Result
TLR1 TRG 1.0 2.267 0.343 - 31.583 0.059 - 57.659 0.398
TLR 2 TRG 1.0 4.650 1.210 - 24.787 1.043 - 56.526 0.000 UP
TLR 3 TRG 1.0 3.802 2214 - 6.241 1.642 - 9.715 0.000 upP
TLR 4 TRG 1.0 4314 1.944 -8.710 1.565 - 11.146 0.000 upP
TLR5 TRG 1.0 1.383 1.104 -1.977 1.006 - 2.120 0.126
TLR 6 TRG 1.0 4.188 1.214-10.272 0.873 - 34.642 0.223
TLR7 TRG 1.0 1.576 0.446 - 5.310 0.220 - 14.589 0.570
TLR 8 TRG 1.0 0.785 0.418 - 1.565 0.330 - 2.262 0.515
TLR9 TRG 1.0 0.157 0.063 - 0.322 0.044 - 0.453 0.029 DOWN
TLR 10 TRG 1.0 10.479 1.528 - 180.411 0.593 - 360.886 0.139
GADPH REF 1.0 1.000

P (H1): Probability of alternate hypothesis that difference between sample and control groups is due only to chance. TRG: Target REF-reference gene.

opment of effective vaccines and therapeutics that pre-
vent FMDV dissemination. In the current study attempts
have been made to identify the TLRs (1 to 10) in re-
sponse to FMDV infection and FMDV DNA vaccine in
Bovine PBMC:s in in-vitro. The FMDV VP1 antigen of
all the serotypes carried by DNA vaccine was compared
with infectious FMDV to understand at mechanism for
failure of DNA vaccines in primary host cattle which

Copyright © 2012 SciRes.

show protective immune response in guinea pigs.

Many factors influence the immunogenicity of DNA
vaccines; particularly elements in the plasmid backbone
play an important role [15-17]. Along with highly con-
served FMDV sequence Arg-Gly-Asp (RGD) and highly
variable antigenic VPI region [18-20] of O, A and Asial
serotypes were included in the DNA vaccine. For the free
mobility of the antigen of each serotype, Gly-Pro amino
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Table 3. Relative expression of TLR 1 - 10 genes in FMDV VP1 multiserotype vaccine DNA transfected PBMCs.

Gene Type Reaction Efficiency Expression Std. Error 95% C.I. P (H1) Result
TLR1 TRG 1.0 2.399 0.240 - 18.460 0.091 - 31.544 0.551
TLR?2 TRG 1.0 8.466 2.320-67.738 1.453 - 87.963 0.000 UP
TLR3 TRG 1.0 1.078 0.427 - 3.283 0.338 - 6.095 0.809
TLR 4 TRG 1.0 1.922 0.687 - 6.044 0.323 - 12.025 0.445
TLR 5 TRG 1.0 2.142 0.961-9.211 0.851-9.878 0.408
TLR 6 TRG 1.0 1.981 0.294 - 19.396 0.180 - 70.263 0.702
TLR7 TRG 1.0 2.165 0.727 - 9.410 0.315 - 14.667 0.465
TLR 8 TRG 1.0 0.483 0.102 - 1.217 0.079-1.672 0.586
TLR9 TRG 1.0 0.702 0.153 - 3.059 0.082 - 5.945 0.764
TLR 10 TRG 1.0 2.066 0.328 - 58.790 0.064 - 81.556 0.601
GADPH REF 1.0 1.000

P (H1): Probability of alternate hypothesis that difference between sample and control groups is due only to chance. TRG: Target REF-reference gene.

Table 4. Relative expression of TLR 1 - 10 genes in pPCDNAS3.1 vector transfected PBMCs.

Gene Type Reaction Efficiency Expression Std. Error 95% C.1. P (H1) Result
TLR1 TRG 1.0 7.764 1.130 - 103.611 0.209 - 188.912 0.204

TLR 2 TRG 1.0 2511 0.759 - 18.318 0.580 - 22.562 0.436

TLR 3 TRG 1.0 1.659 1.037 - 2.548 0.827 - 3.837 0.133

TLR 4 TRG 1.0 2.093 0.957 - 5.393 0.460 - 8.416 0.235

TLR 5 TRG 1.0 1.460 0.887 - 2.758 0.786 - 2.958 0.317

TLR 6 TRG 1.0 2.923 0.307 - 17.637 0.101 - 53.187 0.458

TLR7 TRG 1.0 1511 0.495 - 7.348 0.188 - 10.741 0.500

TLR 8 TRG 1.0 0.148 0.009 - 0.702 0.007 - 0.981 0.169

TLR9 TRG 1.0 20.924 5.574 - 53.661 3.278 - 138.396 0.000 uP
TLR 10 TRG 1.0 1.993 0.246 - 44.016 0.048 - 116.053 0.538
GADPH REF 1.0 1.000

P (H1): Probability of alternate hypothesis that difference between sample and control groups is due only to chance. TRG: Target REF-reference gene.

acids were used as linkers which least affect the anti-
genicity of the protein [21]. FMDV VP1 multiserotype
vaccine plasmid DNA encoded for 72 kDa protein, which
is translated in single frame fusion protein. Also in link-
ing 2A region of FMDV VP1 was excluded to avoid ri-
bosomal skipping which is observed in FMDV. The ex-
pected single protein band was immuno detected with
FMDV “O” hyper immune serum confirms the anti-
genicity of the expressed protein. Since FMDV serum
shows cross reaction with other serotypes [22], reaction
with A and O sera also reacted similarly (result not
shown) wherein the size of the protein confirms the in-
tegrity of all the three serotypes.

Copyright © 2012 SciRes.

Quantitation of mMRNA of TLR 1 - 10 in Bovine
PBMCs during FMDV Infection and
Transfection with DNA Vaccine in Vitro

The identification of combinatorial sets of TLRs which
are associated with the recognition of FMDV molecules
is critical to understand virus host interactions. The im-
munological repertoire elicited by FMDV comprises the
effector functions of immune cells equipped with the
corresponding set of TLR, as well as the regulatory role
of these primary target cells on other immunocompetent
cells. In general it is well established that four TLR
members play a critical role in regulation of viral nucleic
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acids [14]. TLR 3 recognizes dsRNA, TLR 7 and 8 rec-
ognize sSRNA and TLR 9 responds to dsDNA viruses
[23] recognizing non-methylated viral CpG containing
DNA. Here we report the first study on TLRs mRNA
expression in bovine PBMCs during FMDV infection.
FMDYV is ssRNA and it is expected that any of the above
TLRs mRNA to be increased. However except for TLR 3
other two TLR 2 and TLR 4 are contradictory to previous
results on other viruses [24]. Only one report on FMDV
infected nasal associated lymphoid tissue reported in-
creased expression of TLR 4 indicating a role in inducing
expression of type | IFN mRNA [25]. Up regulation of
TLR2 is observed in both virus infected cells as well as
in DNA vaccine transfected cells in which FMDV anti-
gen was a common factor. TLR 2 is a promiscuous re-
ceptor that generally recognizes bacterial lipotechic acid,
peptidoglycans or lipoproteins and functions as a het-
erodimer with either TLR 1 or TLR 6 [26]. In FMDV
infected or vaccinated animals an increased level of typel
IFN was reported [27]. So it could be due to comple-
mentary interaction of TLR 2 with TLR 3 or 4 followed
with signal pathways which may induce antiviral agents.
The vaccine DNA successfully reaching nucleus may
express the encoded antigen which in turn processed as
natural viral antigen in endosomes leading to increased
expression of TLR 2.

Increased expression of TLR 3 and 4 only in case of
FMDYV infected cells may be due to viral replication in
infected cells which result in generation of dsRNA in-
termediates, which are PAMP andnot a constituent of
host cell [28]. Since unmethylated CpG motifs are pre-
sent in the vector DNA, increased mRNA for TLR9
was observed. However, vaccine DNA transfected cells
did not show increase in TLR 9 could be due to FMDV
VP1 antigen if contributed for the down regulation of
TLR 9 in FMDV infected cells, may be the same antigen
carried by the DNA vaccine reduced expression of TLR
9 in cells but not significantly. Because in vivo replica-
tion of virus lead to more antigen expression in FMDV
infected cells. Other possibility could be most RNA vi-
ruses have evolved strategies to sequester dsRNA by a
variety of mechanisms to avoid activation of these anti-
viral pathways [29] and down regulation of TLRs might
have important immunosuppressive effect [30] or viral
persistence which is also observed in FMDV after the
natural infection [25].

Our investigation showed very interesting results,
showing TLR 2 is up regulated in FMDV infection and
FMD DNA vaccine transfection conditions which con-
tribute the antigen. However, major difference of up re-
gulation of TLR 3 & 4, down regulation of TLR 9 ob-
served in FMDV infection needs more studies to support
the claim made in this report.

Copyright © 2012 SciRes.
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