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Abstract

Aim: To analyze the promoter sequence of toll-like receptor (TLR) genes in Vechur cattle, an indigenous breed of Kerala
with the sequence of Bos faurus and access the differences that could be attributed to innate immune responses against
bovine mastitis.

Materials and Methods: Blood samples were collected from Jugular vein of Vechur cattle, maintained at Vechur cattle
conservation center of Kerala Veterinary and Animal Sciences University, using an acid-citrate-dextrose anticoagulant. The
genomic DNA was extracted, and polymerase chain reaction was carried out to amplify the promoter region of TLRs. The
amplified product of TLR2, 4, and 9 promoter regions was sequenced by Sanger enzymatic DNA sequencing technique.

Results: The sequence of promoter region of TLR2 of Vechur cattle with the B. faurus sequence present in GenBank
showed 98% similarity and revealed variants for four sequence motifs. The sequence of the promoter region of TLR4 of
Vechur cattle revealed 99% similarity with that of B. taurus sequence but not reveals significant variant in motifregions.
However, two heterozygous loci were observed from the chromatogram. Promoter sequence of TLR9 gene also showed
99% similarity to B. taurus sequence and revealed variants for four sequence motifs.

Conclusion: The results of this study indicate that significant variation in the promoter of TLR2 and 9 genes in Vechur cattle

breed and may potentially link the influence the innate immunity response against mastitis diseases.
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Introduction

Toll-like receptors (TLRs) are critical sensors of
microbial attack and effectors of the TLR dependent
innate defense mechanism, enabling the host to elimi-
nate pathogens that otherwise would cause disease or
mortality [1]. TLRs recognize a wide variety of patho-
gen-associated molecular patterns (PAMPs) from bac-
teria, viruses, and fungi as well as some of the host
molecules which in turn trigger intracellular signal
transduction cascades that result in the expression of
pro-inflammatory cytokines, chemokines, and antivi-
ral molecules [2]. So far, 13 TLRs have been iden-
tified in mammals of which 10 TLRs are known to
occur in cattle, and the expression of TLR transcripts
varies among different mammalian species. Among
the members of TLR family, TLR2, 4, and 9 play an
essential role in both innate immunity and adaptive
immune response by ligand recognition and signal
transduction. TLR2 is essential for the recognition
of a variety of PAMPs from Gram-positive bacteria,
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including bacterial lipoproteins, lipomannans, and
lipoteichoic acids, whereas TLR4 is predominantly
activated by lipopolysaccharides [3]. TLRY is a pat-
tern recognition receptor that plays a key role in cell
survival through recognition of various bacterial com-
ponents including unmethylated CpG-DNA [4]. The
expression of TLR 2, 4, and 9 are critical sensors of
innate defense against bacterial infection.

Vechur cattle, a rare breed of Bos indicus, are an
indigenous breed of Kerala, and it is the smallest cattle
breed in the world. They are well adapted for the hot,
humid tropical climate of Kerala and are high disease
resistant. In dairy industry, mastitis is considered to be
one of the expensive diseases and a major economic
issue for dairy farmers [5]. In India, the economic loss
due to mastitis is about 2500 million per annum. Vechur
breeds are not prone to mastitis. Characterization of
factors involved in the innate immune system of this
breed might provide an insight into the mechanisms
involved in the disease resistance.

The promoter region of a gene, through binding
of a specific transcription factor, is directly involved
in gene transcription initiation. Therefore, sequence
variation in this region may alter transcription factor
binding sites, which in turn can affect gene expression
and exert biological impacts [6]. Given their key role as
sentinels of the innate immune defense, TLR structure,
and function are tightly regulated. Numerous attempts
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have been made to identify variation affecting TLR
structural genes, but studies on genetic variation in the
promoter region of TLRs gene are relatively rare, and
their contribution to disease remains unclear. In this
study, promoter sequence of TLR2, 4, and 9 genes in
Vechur cattle breed was examined and accessed the
differences that could be attributed to innate immune
responses against bovine mastitis.

Materials and Methods

Ethical approval

The study was approved by the committee framed
for the research by the university authority. Adequate
measures were taken to minimize pain or discomfort
in accordance with the International Animal Ethics
Committee.

Experimental animals and DNA extraction

Blood samples were collected using
acid-citrate-dextrose anticoagulant from Jugular vein
of Vechur cattle, maintained at Vechur cattle conserva-
tion center of Kerala Veterinary and Animal Sciences
University. The genomic DNA was extracted by phe-
nol-chloroform method. The DNA concentration was
assessed by NanoDrop (Thermo Scientific, USA)
spectrophotometer, and the purity was confirmed by
measuring absorbance at 260 nm and 280 nm, fol-
lowed by quality of the DNA was also assessed by
agarose gel (1%) electrophoresis.

Primer designing and polymerase chain reaction
(PCR) amplifications

Primers used to amplify the promoter region of
TLR2 (AC_000174), TLR4 (AC_000165), and TLR9
(AC_000179) genes in Vechur cattle were designed
from Bos taurus sequences available in National
Centre for Biotechnology Information (NCBI) data-
base. Primers were designed using an online tool from
NCBI, Primer-BLAST. The designed forward and
reverse primers were custom synthesized at Sigma-
Aldrich India (Table-1). The primers were recon-
stituted in nuclease-free water to a concentration of
10 p M/pl.

The promoter regions of TLRs were amplified
through PCR. 20 pL of PCR were carried out in 0.2 mL
PCR tube and each tube contained 2 pL of genomic
DNA (50 ng) as template, 1ul of each forward primer
and reverse primer (10 pM/ul), X2 concentration of
10 pul of PCR reaction mix (contain dNTPs- 0.4 mM
each, Taq polymerase-0.05 U/ul, magnesium chlo-
ride-4 mM), and 6 pL of nuclease-free water. PCR
conditions followed for amplification of promoter
region of TLR2, 4, and 9 genes are presented in
Table-2. Amplified PCR products were separated by
agarose gel electrophoresis (1.5%) and visualized by
ethidium bromide staining.

Sequencing and analysis

The purified PCR products of the promoter
regions of TLR2, 4, and 9 genes were commercially
sequenced by Sanger’s enzymatic DNA sequencing

Table-1: Primers designed for TLR promoter regions from
NCBI databank sequences.

Size
934 bp

Target

Promoter Forward TGTGGCATCTCTCGTTTCCT
region of
TLR2

Primer sequence (5'23’)

Reverse CTGGTTACTCTGCTCCCTGA
Promoter Forward GTCCCTTGCTCTATCAGGCA
region of
TLR4

898 bp

Reverse ATGCTGTCCCCTTGGCTTAT
Promoter Forward CTGGGGTAGGGGCTTTATAAGA 1005 bp
region of
TLR9

Reverse CCATCTGTCACATCCCACGT

TLR=Toll-like receptor

Table-2: PCR program for amplification of TLR promoter
region in Vechur cattle.

Steps Temperature and time

95°C for 3 min
95°C for 30 s

Initial denaturation
Denaturation

Annealing 53.2°C for 30 s for TLR2
56.0°C for 30 s for TLR4
53.0°C for 30 s for TLR9

Extension 72°C for 1 min

Step 2 to 4 set for 35 cycles
72°C for 5 min

TLR=Toll-like receptor, PCR=Polymerase chain reaction

Final extension

technique. The nucleotide sequences for the promoter
of TLR2, 4, and 9 genes were submitted to GenBank.
Sequence alignment of Vechur breed promoter regions
of TLR2, 4, and 9 genes with B. taurus sequences was
performed using CLUSTALW.

Results and Discussion

Bovine mastitis, defined as an inflammation
of the mammary gland, is generally considered the
most economically imposing diseases of dairy cat-
tle. Financial losses due to mastitis occur for animals
experiencing both subclinical and clinical disease.
Subclinical mastitis is the most economically import-
ant form of mastitis because of long-term reductions
in milk yield. Vechur cattle breed found in Kerala
state are known for less susceptible to mastitis than
any other cattle breeds. The marked differences in sus-
ceptibility to mastitis predict that there is substantial
variation in the efficiency of the antimicrobial defense
within the cattle breeds. Yet, the mechanisms under-
lying exaggerated or attenuated response of Vechur
breed to mastitis remain unclear. As TLRs are essen-
tial for innate immunity, understanding the genetic
basis of varied TLRs receptor expression and function
is of great importance for the many biological end
points that depend on TLRs signaling. The promoter
region of TLRs plays a key role in the transcription
of genes. Promoter region consists of various con-
sensus sequences, capable of regulating the rate of
transcription by inducing or suppressing the respec-
tive genes. TLR2, 4, and 9 are reported as critical
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sensors of innate defense against bovine mastitis [3].
In this study, sequence variation of these TLRs pro-
moter region in Vechur breed was examined for the
important regulatory motifs that might influence the
expression of TLR genes and innate immune response
dynamics against bovine mastitis.

The promoter region of TLR2, 4, and 9 of Vechur
cattle was successfully amplified using specific
primer pairs. The sizes of amplified products were
verified using agarose gel electrophoresis (Figure-1).
Nucleotide sequences for promoter regions of these
TLRs genes were deposited in GenBank and assigned
with the following accession numbers: TLR2 pro-
moter, KR559022.1; TLR4 promoter, KR559023.1;
TLR4 promoter, KR559024.1.

TLR2 is essential for the recognition of a vari-
ety of PAMPs from Gram-positive bacteria. TLR2
forms heterodimers with TLR1 or TLR6, each dimer
having different ligand specificity thus increasing
its binding receptors. TLR2 mRNA expression was
strongly increased in mammary tissue in cattle. The
promoter sequences of TLRs genes in Vechur cat-
tle were assessed with B. taurus for the important
sequence motifs, consensus sequence, and their func-
tions. The sequence of promoter region of TLR2 of
Vechur cattle with the B. taurus sequence present in
GenBank showed 98% similarity and revealed vari-
ants for four sequence motifs. All of these motifs were
located in sequences with a high degree of homology

Marker

ey 1000 bp —>

500 bp —»

Figure-1: Polymerase chain reaction product size of toll-
like receptor 2, 4, and 9 promoter region.

to possible transcription factor binding site. The
important sequence motif and variations observed in
Vechur cattle with that of B. faurus sequence are listed
in Table-3 and also highlighted in Figure-2.

A consensus TATA boxwas observed in the pro-
moter sequence of TLR2 gene of Vechur, which might
consider as the core promoter for transcription initia-
tion [7], to which RNA polymerase II binds is found
to be present in the region between —726 and —723 bp.
In addition, TATA-like sequences such as TATAA also
present in the region of —85 to —81 bp and —752 to
—748 bp with one single nucleotide polymorphism
(SNP) at bp =751 in Vechur cattle. The AT-rich region
of TATA box can facilitate easy unwinding of DNA
due to weak interaction between the bases than GC
during initiation of transcription.

Cyclic adenosine monophosphate (cAMP)
responsive elements (CRE) are ubiquitous regulator
of inflammatory and immunological reactions [8].
CRE is expressed in a wide variety of cell types. It
has been established that cAMP induces phosphoryla-
tion of CRE, which then activates cAMP-responsive
genes, leading to increased cell proliferation, differ-
entiation, or modulation of various cell functions [9].
TLR2 found to be mediated by cAMP production [8].
CRE-like sequence (TGACGTCA) is detected at two
positions in both B. taurus and Vechur sequence. First,
CRE is positioned at =379 to =372 bp with one SNP at
bp —375 in both Vechur cattle and B. taurus, and sec-
ond, CRE is positioned at —470 to —463 bp is observed
with three mismatch base pair in Vechur and two mis-
match base pair in B. taurus.

Nuclear factor-kappa B (NF-kB) transcription
factor was observed at position —440 to —431 bp with
two mismatch base pairs in both Vechur and B. taurus
sequence with reference consensus sequence. NF-kB
consists of a family of transcription factor that play
critical roles in inflammation, immunity, cell prolifer-
ation, differentiation, and survival [10]. This NF-kB
plays an important role in the regulation of TLR2
gene expression [11]. The special protein binding
sites (Sp site), which enhance the expression of TLR2
gene [12] is also present in the region between —571

Table-3: Important sequence motifs and variants observed in the TLR2 promoter region of B. taurus and Vechur cattle

breed.
Motif Consensus sequence Region B.taurus sequence Vechur sequence
TATA sequence TATA —726 to—-723 TATA TATA
-85 to 81 TATAA TATAA

—752 to—-748 TATAA TCTAA
CRE TGACGTCA -379 to-372 TGACTITCA TGACITCA

—470 to—-463 TGAATTCA TGGATTCA
E-box CANNTTG —200 to—-195 CATATG CATATG
EC GTGG (A/T)(A/T)(A/T) —645 to—-639 GTGGAAA GTGGAAA
CAAT CAAT —-11 to-8 CAAT CAAT
NF-kB GGGRNNYYCC, R-purine, Y-pyrimidine -440 to -431 GGGAAATATIC GGGAAATATC
IRF GAAANNGAAAGG —-73 to—62 GAAAGAGAAAAA GAAAGAGAAAAA
Sp-1 site GGGCGG —571 to-567 AGGCG GGGCG

EC=Enhancer core, TLR=Toll-like receptor, CRE=Cyclic adenosine monophosphate responsive elements, NF-kB=Nuclear
factor-kappa B, IRF=Interferon regulatory factor 3, B. taurus=Bos taurus
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and —567 bp in Vechur, whereas B. faurus reveals one
mismatch at =571 bp.

In the present study, the sequence of the promoter
region of TLR4 of Vechur cattle revealed 99% similar-
ity with that of B. faurus sequence and had important

motifs such as TATA, CAAT, E-box, NF-kB, CRE, and
CpG regions required for regulation of transcription
but not reveals significant variant in motif regions.
The important sequence motif for TLR4 observed
in Vechur cattle with that of B. taurus sequence are

Vechur ===-= CAGGAGTTTGTAAGAGAACCCACCCTTGGGTTTCCCAAGGACTARAACCTATTAT -778
Hereford CAGGAGTTTGTAAGAGAGAAGAACCCACCCTTGGGTTICCCAAGGACTARAACCTATTAT
- LA AR R A L A A R R R R R LR R Rl
Vechur GCATTTAATGGACTTATITICTITGGTCTAACTTTCIGCAARCAGCAGARAATATACCCGA -718
Hereford GCATTTAATGGACTTATTICTITGGTATAACTTTCTGCAAACAGCAGARAATATACCCGA
LA AR R R R R R LR LA AR R A R R R AR R R R R R R
Vechur GATCCCCACTAGGACCCATAACACAAAARTGTTCATTTACAAACCATAATATCTARTGAG -658
Hereford GATCCCCACTAGGACCCATAACACAAAAATGTTCATTTACAAACCATAATATCTARTGAG
O W e e
Vechur ATGARCCACTC AATAATCGCTAACATCCGCCACAGGCGCCTGTCGGCCTIGT  -598
Hereford ATGARCCACTC: AATAATCGCTAACATCCGCCACAGGCACCTGTCGGCCTGT
SRR R R R R R R R R R R R R R R R R R ER R R R R R
Vechur GTGGGCACCCGGGTCTCCATTCCTGCBBEERTICTICTTIGCCTCCTCAGCCTGAACAGCA  -538
Hereford GTGGGCACCCGGETCTCCATTCCTGCAGGCETTCTICTTGCCTCCTCAGCCTGARCAGCA
LA A A A A R A R A R R AR R L e
Vechur CCCCGGGTCACACGCCCAGTGCTTCACTGACTCTGCTGCATATCGGTCTCAACACAGGAC -478
Hereford CCCCGGGTCACACGCCCAGIGCTICACTGACTCTGCTGCATATCGGTCTCARCACAGGAC
SRR R R R R R R R R R R R R R R R R R R R R R R R R R
Vechur TACTGCCCTGICTTTGIGA GCGGTCAGACCG -418
Hereford [ACTGCCCTGTCTTTGIGA! GCGGTCAGACCG
LA A R A L R R R R R R R R R R R R R R R R R
Vechur ACTTACCCAGAGATGCACTGTCCTAACCCAGGGCTTICHE CCCCAGTAAACC -358
Hereford ACTTACCCAGAGATGCACTGTCCTAACCCAGGGCTTICH AGACCCCAGTARACC
LA R R R R R R R R R R R R R L R LA R R R
Vechur ACACAGACCCAGTTCTGGCTGARGATGARGCAAGGTCACTICCTICACACATGGTICCCA -298
Hereford ACACAGACCCAGTTCTGGCTGARGATGAAGCAAGGTCACTTCCTTCACACATGGTTCCCA
e e P S S e PR e
Vechur GCTTACCAAGAGAGTTGCACARAATCCAGGATCAGCTCCTIGCTTTTAAATITAATGCAT -238
Hereford GCTTACCAAGAGAGTTGCACARAATCCAGGATCAGCTCCTIGCTTTTAAATITAATGCAT
R e
Vechur TCATTTAATGCCTTATTATCTAGATTCTAAAAATT, ARGTAGTATCTTICIT -178
Hereford TCATTTAATGCCTTATTATCTAGATTCTARAAATT. AGTATCTTICTT
LA A R R A R R R AR R R Rl LRl Rl Rl iRl il it il il )
Vechur TTARATCACTGTGTATCARATATTTTTGAGTCATTGTGAGGAACCTCTAGGTCGATGCTT -118
Hereford TTAARTCACTGTGTATCARATATTITTGAGT CATTGTGAGGAACCTCTAGGTCGATGCTT
ARAAARRRRRRRR R R AR R RR R R R R R R R R R R R R R R R R
Vechur GCTTARRAATTTATTTAGCTCACACATACTTCTATAACATIT AGG -58
Hereford GCTTARRAATTTATTTAGCTCACACATACTTCTATAACATIT AGR
LA R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
Vechur GCCCTTITTAGAATTAGRAACAAGACTTTTTARRAGAR TGATTC -1
Hereford GCCCTTTTTAGAATTAGAAACAAGACTTTTTAAAAGAAGG TGATTC

Figure-2: Sequence alignment of toll-like receptor 2 promoter region of Vechur cattle breed and Bos taurus (Hereford)
highlighted with important motifs.

Table-4: Important sequence motifs and variants observed in the TLR4 promoter region of B. taurus and Vechur cattle breed.

Motif Consensus sequence Region Bos taurus Vechur
sequence sequence

TATA TATA -513 to-510 TATA TATA

—101 to—98
E-box CANNTTG —-823 to—-818 CATGTG CATGTG
CRE TGACGTCA -17 to—-10 TGACGTGA TGACGTGA
CAAT CAAT -732 to-729 CAAT CAAT

—229 to-226
NF-kB GGGRNNYYCC, R-purine, Y-pyrimidine -92 to-81 GGGTGGCICT GGGTGGCICT
Sp-1 site GGGCGG —284 to—-278 GGGCGG GGGCGG

EC=Enhancer core, TLR=Toll-like receptor, CRE=Cyclic adenosine monophosphate responsive elements, NF-kB=Nuclear
factor-kappa B, B. taurus=Bos taurus
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listed in Table-4 and highlighted in Figure-3. TLR4
plays an important role in the induction of the inflam-
matory response by recognizing exogenous PAMPs
and endogenous ligands [13]. TLR4 is linked to the
activation of NF-kB factor in several cell types [14].
Increased NF-«xB activity was found in the milk and
intra-mammary epithelial cells of mastitis-affected
cows. Although Vechur promoter sequence of TLR4
did not show any polymorphism with B. faurus
sequence, however, chromatograph reveals two het-
erozygous conditions in Vechur breed (Figure-4).
Promoter sequence of TLRY gene also showed
99% similarity to B. taurus sequence and revealed
variants for four sequence motifs. The sequence vari-
ation in TLR9 promoter region for the important moti-
fis presented in Table-5 and Figure-5. TLR9, which is
localized intracellularly, is involved in the recognition

of specific unmethylated CpG-oligodeoxynucleotides
(ODN) sequences that distinguish bacterial DNA
from mammalian DNA. Bacterial DNA can stimulate
immune cells mainly because of the unmethylated CpG
motifs, which are rarely detected in vertebrate DNA,
and if present, are highly methylated. Species difference
in TLRY expression during mastitis exists as CpG-ODN
has been shown to promote the expression of its specific
receptor (TLR9 mRNA) in goat mammary tissue [15].
The promoter sequence of TLR9 in Vechur and
B. taurus shows variation for enhancer core (EC)
region, CAAT box, nuclear factor-kappa binding pro-
tein, and Sp-1 binding site. EC region is expressed in a
variety of tissues, and transgenic animal studies have
demonstrated that EC region plays a critical role in
thymocyte and macrophage development [16]. Three
EC regions were observed in the sequence of Vechur

Vechur TCATCTICTCICTGIIC TGGGTCTTAATTTGGGTITITTAATGATAATTAAGGTAR  ~778
Hereford smeemmeeceeeeeceeeceeeeae AATTTGGGTTTTTTAAATGATAATTAAGGTAR
Vechur AT GAGGTCATGGTCTCATCACTTCARGGCIAATACAT TAGTGA =718
Hereford AATGAGGTCATGGTCTCATCACT TCAAGGCAAATACAT TAGTGA
Vechur GAGACTTTATITTGCGGGGTCTCCARARTCACTGCAGATGGTGACTGCAGGCACGAARTT - €58
Hereford GAGACTTTATTTTGCGGGGT CTCCARARTCACTGCAGATGGTGACTGCAGGCACGAAATT
Vechur ASAGATGCTTIGCTCCTTGGAAGAAAAGCTATGACCAACCTAGACAGCATATTAAMAAGC =598
Hereford ARAAGATGCT TGCTCCT TGGAAGARAAGCTATGACCAACCTAGACAGCATAT TARAAAGC
Vechur AGAGATATTACTITGCCAACARAGGTCTGTCTAGTCAAAGCCATGGTTTTICCAGTAGIC  ~538
Hereford AGAGATATTACT TTGCCAACAAAGGT CTGTCTAGT CARAGCCATGGTTTTTCCAGTAGTC
Vechur ATGTATGGATGTIGAGACTIGGACTATAAAGAAGCTGAGCGCTGAAGAATTGATGCTIT ~478
Hereford ATGTATGGATGT IGAGAGST IGGACTATAMAGAAAGCTGAGCGCTGAAGAATTGATGETTT

Vechur TGAACTGTGGTGT TGGAGAAGACTCTIGAGAGTCCCTTGGACTGCARGGAGATCCAAACA  ~418
Hereford TGAACTGTGGTGT TGGAGAAGACTCT TGAGAGTCCCTTGGACT GCARGGAGATCCARACA
Vechur GTCCATCCTAAAGGAAATCAGTCCTGGGTGTTCATTGGAAGGACTGATGTIGARGCTGAR  ~358
Hereford GICCATCCTARAGGAAATCAGTCCTGGGTGT TCAT TGGAAGGACTGATGTTGAAGCTGAR
Vechur ACTCTARAACTTTGGCTACCTGATGTGAAGAACTGACTCACTGGAACAGACCCTGATGET  -298
Hereford AT CTARARCT T T GG T ACCT GAT CT GARGARCT GACT CACT GGAACAGACCCTGATGCT
Vechur GGGAAAGAT TGAABGCOGBAGGANANGGGGATGACAGAGGATGAGATGGTIGGATGGCAT  ~238
Hereford GGGAAAGAT TGAAGGCGGGAGGAAAAGGGGATGACAGAGGATGAGATGGTTGGATGGCAT
Vechur CACC ACATGAGTTTGGGTAGACTCCGGGAGTTGGTGATGGACAGGGAGES ~-178
Hereford CACC CATGAGTTTGGGTAGACTCCGGGAGTTGGTGATGGACAGGGAGGC
Vechur CIGGTGTGCCGCAGTCCATGGGOTCGCARAGGGTCAGACACGATTARGCGACTGAACTGA  ~118
Hereford CTGGTGTGCCGCAGTCCATGGGGTCGCARAGGGT CAGACACGATTAAGCGACTGAACTGA
Vechur ACTGAGATCATGAGGITATAGATT ACCCATTATGACTIGIGIGCTTAT -58
Hereford ACTGAGATCATGAGGTTATAGATT. CCCATTATGACTIGTGTGCTTAT
Vechur ARGAAAAGGAAAT TAAGACCCAGCACATGCAGAGAGAN RAGGCACAGG -1
Hereford AAGARAAGGAAATTAAGACCCAGCACATGCAGAGAG GGCACAGG

Figure-3: Sequence alignment of toll-like receptor 4 promoter region of Vechur cattle breed and Bos taurus (Hereford)
highlighted with important motifs.
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cattle. CAAT box region also found in Vechur, how-
ever, B. taurus sequence reveals variation for this box
at =307 bp. ECs, CAAT enhancer binding protein
might physically and functionally interact with each
other, leading to maximal transcription of the TLR9
gene [17].

[CAAAGCCAT ‘TTGCTCCTTGGA!
250 160 170

Dot AN

Figure-4: Sequence chromatographs reveal heterozygous
peaks in the promoter region of toll-like receptor 4 gene.

NF-kB was observed at three positions; one
SNP was observed in both Vechur and B. faurus at
=307 bp, respectively. Vechur sequence also reveals
another SNP in the NF-kB region of =61 bp. Sp1 bind-
ing sites were noticed at two regions, no variation was
observed between Vechur and consensus sequence for
this binding sites, however, B. taurus reveals an SNP
at —403 bp.

Conclusion

The TLR2 and TLRY promoter regions are con-
siderably more variable than TLR4 in Vechur breed to
that of B. taurus as revealed by four different import-
ant motifs which further identified with SNPs. TATA
and CAT boxes and multiple putative binding sites
present in the TLR2 and TLR9 promoter sequences
may influence the transcription. This study is, there-
fore, the first to propose that genetic variation in the

Vechur ATGTGIGACGAGAGATGTCAGGTGGGTGAGGGAGGGGGCCGTGTGAGTATCTGGARRAAG -758
Hereford ATGTGIGACGAGAGATGTCAGGTGGGTGAGGGAGGGGGCCGTGTGAGTATCTGGARARAG

e
Vechur AGCTTCAAGACACAGGGAACAGTATGTTCAAAGGCCCTGGGGCAGGAGARTTACAT -698
Hereford AGCTTCAAGACACAGGGAACGGTATGTTCAAAGGCCCTGGGGCAGGAGARTTACAT

LA AR R LR LR RE LR LA AR LR R AR R R R LR R R RRR Rl LRl
Vechur TCGAGCCGCAGCCAGGAGGCCAGTGTGGCTGGAGACTGGGCAGGGAGCAAGGGGCA ~-638
Hereford CGAGCCGCAGCCAGGAGGCCAGTGTGGCTGGAGACTGGGCAGGGAGCAAGGGGCA

LA AR R L R R R R R A R R A R R R R
Vechur GGCAGATACCATAGGACCCTGCTGGCTATG GTGGCTCTGACCCCAGAARGGG ~-578
Hereford GGCAGATACCATAGGACCCTGCTGGCTAT! GTGGCTCTGACCCCAGARAGGG

SRR RR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R e
Vechur CCATGGAGGGGTCTGAGCAGAGAAGGGACCTAARTGIGACTTAGGGGCCTAATAAGAACAR -518
Hereford CCATGGAGGGGTCTGAGCAGAGAAGGGACCTARTGTGACT TAGGGGCCTAATAAGAACAR

R R R R ER R R R R R R R R R R R R R R R R R R R R R R R
Vechur CTTGAGAGCAGARGCABEECEET CCTGAGGAGET ACIGGICT -458
Hereford A CTTGAGAGCAGAAGCABEGEEGET CCTGAGGAGGT ACTGGTCT

SRR R R RR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R e
Vechur AGGCAGGAGGAGATGGCAGCTCAGCCCAGACT! GRARGTGGBEECEEGGEEE -398
Hereford AGGCAGGAGGAGATGGCAGCTCAGCCCAGACT TGARAGTGGGEECAGGGGGE

e -
Vechur AAAATGGGCAGATTCTGAACATGGAGCCAGCAGGACTTGCTGAGGGTCCCGGGGCAACCT -338
Hereford AAARTGGGCAGATICTGAACATGGAGCCAGCAGGACTIGCTGAGGGTCCCGGGGCAACCT

EEEEEEEE R R R R R R R R R R R R R R R R R R R R
Vechur GCGGCTTGGGGCCTGAGTGATCTG GGGTCAGARGGATTGT -278
Hereford GCGGCTTGGGGCCTGAGTIGATCTG GGGICAGAAGGATIGT

e
Vechur GGGGAGGATGAGCCAGGAGGTCTCAGCTGATCCAGCGGTGGGGTTTIGIGCTCTG -218
Hereford GGGGAGGATGAGCCAGGAGGTCTCAGCTGATCCAGTGGTGGGGTTTGIGCICTIG

e e LA A R R A R R R R R
Vechur ATGGTGCTCIGGGGATGCAGAGGAGGGCCTGCTCCTGGAGGARGCTGCCGCTGIGGCAGG ~158
Hereford ATGGTGCTCTGGGGATGCAGAGGAGGGCCTGCTCCTGGAGGAAGCTGCCGCTGTGGCAGE

LA A R R R R R R R R R R R R R R R R R R R R R R R R R R
Vechur GGCAGATGACCCTGGGCAAGGCCAGTGCTGCCCCCTGCCCCATACGCCAGGCCTGGCATG  -98
Hereford GGCAGATGACCCTGGGCAAGGCCAGTGCTGCCCCCTGCCCCATACGCCAGGCCTGGCATG

e e
Vechur ACACACAGAGCTCTGGGACTGGTACCCCAGGGCA TGAAGGAGCTGCCAG -38
Hereford ACACACAGAGCTCTGGGACTGGTACCCCAGGGCA TGAAGGAGCTGCCAG

LA AR R R R R R R R R R R R R R R R R R R R R LA R R R R R R R R LR LR RS
Vechur CCTGAGACTGCTGCCT AGGGGCTGAGAAG -1
Hereford CCIGAGACTGCTGCCTGGGGGGGCAGGGGCTGAGAAG

LA R R R R R R R R R R R R R R R R

Figure-5: Sequence alignment of toll-like receptor 9 promoter region of Vechur cattle breed and Bos taurus (Hereford)
highlighted with important motifs.
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Table-5: Important sequence motifs and variants observed in the TLR9 promoter region of B. taurus and Vechur cattle

breed.
Motif Consensus sequence Region B. taurus Vechur
sequence sequence
TATA sequence TATA —-529 to-525 TAATA TAATA
E-box CANNTTG —700 to—695 CATGTG CATGTG
—72 to—-467 CAACTG CAACTG
EC GTGG (A/T) (A/T) (A/T) —606 to—602 GTGGA GTGGA
—-514 to-510 GTGGA GTGGA
—424 to—-419 GTGGAT GTGGAT
CAAT CAAT —309 to—-306 CAGT CAAT
NF-kB GGGRNNYYCC, R-purine, —-281 to—-271 GGGAGCCTC GGGAGCCTC
Y-pyrimidine -311 to—-302 GGCAGTCATC GGCAATCATC
—62 to—54 GGAAGGACA GAAAGGACA
Sp-1 site GGGCGG —492 to—-487 GGGCGG GGGCGG
—408 to—402 GGGGCAG GGGGCGG

EC=Enhancer core, TLR=Toll-like receptor, NF-kB=Nuclear factor-kappa B, B. taurus=Bos taurus

TLRs promoter might influence the TLRs expression.
A significant finding is the identification of SNPs in
the promoter of TLR2 and 9 genes in Vechur cattle

Functional cell surface expression of toll-like receptor 9
promotes cell proliferation and survival in human hepato-
cellular carcinomas. Int. J. Oncol., 37: 805-814.

o - 5. Hogeveen, H., Huijps, K. and Lam, T.J.G. (2011) Economic

breed. The variation in TLR promoter sequence of aspects of mastitis: New developments. N. Z. Vet. J., 59: 16-23.

Vechur breed might potentially influence the innate 6.  Muhaghegh-Dolatabady, H. and Habibizad, J. (2014)

immunity response against mastitis. Sequence characterization of promoter region at the mela-

nocortin-1 receptor (MCIR) gene in karakul sheep breed.
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