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Abstract

Toll-like receptors (TLRs) constitute a multi-gene family of Pattern recognition receptors in vertebrate’s
genome. These are having a crucial role in defence mechanism against invading pathogens. Our present
investigation was carried out to comparative analysis of the TLR6 of dromedary camel with twelve other
species. At the amino acid level, the TLR6 dromedary camel showed highest similarity with Camelus
bactrianus (99.88%) and Camelus ferus (99.76%) followed by Bos taurus (86.13%). While, minimum
similarity was observed with Oryctolagus cuniculus (76.88%). On the basis of amino-acid sequence,
phylogenetic tree revealed close relationship with camelid species followed by cattle, pig whereas, distantly
placed were human, gorilla, and rabbit.
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Introduction

The innate immune system employs germline-encoded pattern-recognition receptors (PRRS)
which are expressed on the host immune cells that recognize conserved molecular structure on
the surface of the microbial species called as pathogen-associated molecular patterns (PAMPS)
(Janeway and Medzhitov, 2002; Kawasaki et al., 2014) % 13l PAMPs include various bacterial
cell wall components such as lipopolysaccharide (LPS), peptidoglycan (PGN) and lipopeptides,
as well as flagellin, bacterial DNA and viral double-stranded RNA matrix (Botos et al., 2011;
Hickey et al., 2013) ™ 1 Toll-like receptors (TLRs) were first identified, most well
characterized PRRs (Beutler et al., 2006; Kawai and Akira, 2011) B 12, TLRs are important for
detection of intracellular and extracellular pathogens in the body and located in distinct cellular
compartments (Mukherjee et al., 2014) %1, Mammalian TLRs mainly have a role in innate
immunity as they recognize specific PAMP in pathogens and activate immune system which
defend itself against the harmful disease (Wald et al., 2003; Rakoff-Nahoum and Medzhitov,
2009) [29.171,

TLR6 widen the ligand capacity against pathogens by forms a heterodimer with TLR2. Target
gene detect the diacylated lipoproteins lipopeptides of bacteria and mycoplasma. The mutations
in TLR1, TLR2, and TLR6 leads the various autoimmune disorders. including sepsis, coronary
artery disease, and intestinal inflammation (Choteau et al., 2017; Wang et al., 2020) [& 20, In
current study, estimated evolutionary relationships of TLR6 among various species provides
help to understand the role of target gene immune system of camel.

Materials and Methods

Retrieval and comparison of camel TLR6 protein sequence

Nucleotide sequence of TLR6 of single hump camel retrieve from NCBI's with accession
number: MN807291.1t was translated into amino acid through the Expert protein analysis system
(EXPASY) software and acted as a proteomics server to analyze protein sequences. The percent
amino acid identity of the camel TLR6 was compared with those of TLR6 genes from twelve
other species through BLASTp (Basic Local Alignment Search Tool) (Altschul et al., 1990) 1,
(Table 1). The protein sequences of species (Table 1) also obtained from NCBI along with
accession number.
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Phylogenetic analysis

Multiple sequence alignment between TLR6 of dromedary
camel with selected species (Table 1), by Clustalw multiple
alignment program (http://www. ebi.ac.uk/ Tools/ clustalw?2).
Using a neighbor-joining (NJ) algorithm, a rooted phylogenetic
tree was constructed based on the deduced amino acid sequences
of TLR6 by wusing MEGA6 software (http://www.
megasoftware.net) (Kumar et al., 2016) [*41,

Results and Discussion

The amino acid sequence of TLR2 gene of dromedary camel
was compared with Camelus bactrianus, Camelus ferus, cattle,
buffalo, pig, horse, sheep, goat, orangutan, gorilla, human, dog
and rabbit. Accession no. of sequences of these species are
mentioned in table 1. At the amino acid level, it shared the
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highest identity with Camelus bactrianus (99.89%), Camelus
ferus (99.76%) followed by cattle (86.13%). Rather than this,
similarities showed in descending order with sheep, buffalo, pig,
horse, goat, orangutan, gorilla, human, dog were 85.91%,
85.62%, 84.55%, 83.67%, 83.27%, 81.91%, 81.78%, 81.78%
and 80.73%, respectively. Whereas, the Oryctolagus cuniculus
(Rabbit) sequence was the least identical (76.88%) with target
proteins. Amino acid homologies of targeted protein sequence in
comparison to other species was above 70%. This confirms that
TLR sequences are conserved in these vertebrates and share
structural and functional similarities. Our results are in
accordance with previous studies on TLR gene sequences which
revealed a high degree of homology across species (Chang et al.,
2009; Raja et al., 2013) [> 161,

Table 1: Comparison of amino acid sequence identity of Camelus dromedarius TLRs genes with other species

S. No. Species Amino acid similarity to camel (%) Accession no.
1. Camelus dromedarius - MN807291
2. Camelus bactrianus 99.88 XM_010962677
3. Camelus ferus 99.76 XM 032495973
4, Bos taurus (Cattle) 86.13 EU746469
5. Ovis aries (Sheep) 85.91 NM_001135927
6. Bubalus bubalis (Buffalo) 85.62 HQ327992
7. Sus scrofa (Pig) 84.55 AB085746
8. Equus caballus (Horse) 83.67 NM_001257142
9. Capra hircus (Goat) 83.27 NM_001285540
10. Pongo pygmaeus (orangutan) 81.91 AB445656
11. Gorilla gorilla (Gorilla) 81.78 NM_001279638
12. Homo sapiens (Human) 81.78 DQ026421
13. Canis lupus familiaris (Dog) 80.73 XM 022417243
14. Oryctolagus cuniculus (Rabbit) 76.88 NM_001329084

In this study, a phylogenetic tree was constructed to demonstrate
the evolutionary history of TLR6 reported in dromedary camel.
Phylogeny is an effective tool for determining the evolutionary
relationships among various species in terms of protein and its
functionality (Hameed et al., 2020) °l. The Neighbour-joining
algorithm method was chosen as the tool to evaluate
phylogenetic relationship of target gene among above mentioned
species which was based on amino acid sequences of coding

regions. Dahiya et al., (2014) [/, Suthar et al., (2019) [*81, Gahlot
et al., (2023) ¥ also conducted a phylogenetic analysis of
dromedary camel TLR1 and TLR2 with different species and
found close relatedness with bacterian camel, ruminants and pig.
Conclusively, the current comparative phylogenetic analysis of
TLR6 gene in dromedary camel give informative insights into
the process of gene evolution.
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Fig 1: The species tree of TLR6 gene on the basis of amino acid sequence
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As shown in Fig.1, three clades, cluster-A, cluster-B, and
cluster-C were obtained by the evolutionary analysis. Cluster-A
had dromedary camel, ferus camel, cattle, buffalo, sheep, goat,
horse and pig. Cluster-B contained orangutan, human and gorilla
whereas, rabbit belonged to the cluster-C. In this phylogram, the
TLR6 of domedary camel showed a closet evolutionary

relationship with bacterians camels,

followed by other

ruminants, pig and most distantly with rabbit (Fig. 1).
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