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Molecular Cloning and Biological Characterization Analysis
of Toll-like Receptors 1-10 in Maiwa Yak
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(College of Life Science and Technology » Southwest University for Nationalities / College of
Tibetan Plateau Research , Southwest University for Nationalities, Chengdu 610041, China)

Abstract: In this study,the coding region of Maiwa yak toll-like receptors 1-10 genes were cloned,
and then the bioinformatics tool was used to analyze the characteristics of TLRs sequences, and
real-time PCR was used to detect the expression pattern of TLRs. The results showed that Maiwa
yak TLR genes exhibited high homologies at the nucleotide and the amino acid levels with other
species. Phylogenetic relationships showed that Maiwa yak had a nearest relationship with cattle
and sheep,Maiwa yak was clustered into a branch with human,horse and mouse. It was notewor-
thy that TLR1, TLR6 first clustered into a small branch, then gathered with TLR10 for a closer
one,then TLR1,2,6,10 and TLR7,8,9 were gathered in the 2 individual branches, respectively.
The other members of TLRs became respective one. Real-time PCR results showed that TLRs
were expressed in all tissues of yak, but different members had different expression patterns.
TLR2,TLR4 and TLR6 had the highest expression in the spleen, followed with ovary, small in-
testine, kidney,liver. TLR1, TLR5, TLR7,TLR8, TLRY9 and TLR10 had the highest expression in
kidney, higher expression in liver, kidney, spleen. The study provide useful information for further study

in immune molecular mechanisms and disease resistance breeding of yaks.
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Table 1 Primer sequences of TLR1-10 genes
SR 19 % B 55 (5'-3" YK E /bp
Gene Name of primers Sequence of primers Length of fragment
F TTTAATTGACAGGTCAAAAAGAGG
TLR1 2 287
R TTAATGTATTTCTGCTGCTTTTCC
F ATGCCACGTGCTTTGTGG
TLR2 2 620
R GAGTCAGTGATGCCATCCAACC
F GAAAACGAACTGGATTTGGACTAA
TLR3 2 942
R GGGAGACGTATTTCCATAGAAGAGA
F AGGATGATGGCGCGTG
TLR4 ) 2 807
R CTCTAATTCAGTTTGATGGGGTAAG
F GGATCATGGGAGACTGCCTT
TLR5 2 582
R AGGAGATGGTGGTTACATTTTGC
F AGAAGCTGTCATTTTGTTTACAT
TLR6 2 364
R AACCTTTCACATCATCATTTTC
F AGGTGTTTCCAATGTGGACAT
TLR7 3142
R TCTTTGAACACCTGACTGTAGGT
F CCCTTTTCCTGCTCATCTCTGA
TLRS 3033
R CGTGAATCGTTGGCTGTTAGGAC
F AGCTCAGACAGAAGACGATCAA
TLR9Y 3 303
R CGGCAGAAGTTCCGGTTATAG
F ATTGTTACGTCTGTGCATAGTGG
TLR10 2 367
R AACCTCCAAACCCTTCATTCAG
%2 EMA TLR1~10 7 factin B EEE5I¥WF 5
Table 2 Real-time PCR primer sequences of TLR1-10 and f-actin genes
HN IR/ ER s 19 F 51 (5'-3") B AOREE/C P /bp
Gene Name of primers Sequence of primers Tm Length of fragment
F ATTTCTTGCCACCCTACTCTGA
TLR1 58 241
R TAAGGTCTTGAAGGCTCTCGG
F AGGAAGGCTCCCCGCAGG
TLR2 60 225
R GTTCTCCGAAAGCACAAAGATGGT
F TTGGGCAAGAACTCACAGGC
TLR3 o ) 60 188
R AAGAGGGCGAAAAGGCGA
F GAAGACGACACATTTCAGGGC
TLR4 57 256
R GCTCCAGATTGGGCAGGTTAG
F CAGGACAGTCACAACCGCATC
TLR5 ) 60 229
R AGCATCGGAGAGACCACAGGA
F TGTTTTCAGATGTTTACCTCCTCG
TLR6 ) 60 387
R GGGGTTCCCTTGTAGCGTTC
F TCCCCACTGTTTTGCCAT
TLR7 ) o 58 255
R GCTGTAGAGAGTTACTGTGTAGACG
F TGAAGCCAGTTATCCCCGAA
TLRS 60 273
R GCCCCGTCTGTAATAGTCATAGC
F TCCTGGTTCGGTTCCTTAGC
TLRY 60 254
R GCCACCATTAGCAGCGAGAG
F TATCCCCCAGGAGAGCGTC
TLR10 . 60 392
R TTCCAGGCAAGCACCCAA
F AGGTGACAGCAGTCGGTTGGA
Bactin 59 170

CCTTAGAGAGAAGCGGGGTGG
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Fig. 1 PCR products of TLR1-10 genes
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Fig. 2 Protein domains prediction of TLR1-10 genes
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Table 3 Alignment of TLR1-10 gene sequences

1 i Kby PR 0 AL LEE 76 GenBank % 3 &
Name Species Length NUCIeOHd? similarity Amino t§1m11ar1ty GenBank accession No.
to Maiwa yak to Maiwa yak
Yak 2183 KJ101605. 1
Bovine 2 184 99.13 98.21 NM_001046504. 1
TLR1 Ovine 2 196 96. 63 94. 55 NM _001135060. 2
Human 2 361 84.43 82.11 NM_003263. 3
Mouse 2 388 78.49 77.87 NM_001172120. 2
Yak 2 355 KF977429. 1
Bovine 2 355 99.02 94.11 NM 174197.2
TLR2 Ovine 2 355 95.71 90. 01 DQ890157. 1
Human 2 355 83. 82 76.53 NM_003264. 3
Mouse 2 355 76.18 66. 58 NM_198769. 2
Yak 2 714 KF990165. 1
Bovine 2 715 99. 26 98.78 NM_001008664. 1
TLR3 Ovine 2 715 96. 8 95.91 NM_001135928. 1
Human 2 715 84,42 82.52 NM_003265. 2
Mouse 2718 79.95 78. 34 NM_198791.1
Yak 2 526 KF977430. 1
Bovine 2523 99. 25 92.17 NM_174198. 6
TLR4 Ovine 2523 96. 23 89.76 NM_001135930. 1
Human 2 520 82. 14 75.8 AB445638. 1
Mouse 2 508 75.16 64.07 NM _019178.1
Yak 2 576 KJ101606. 1
Bovine 2 577 97. 36 95. 66 NM_001040501. 1
TLR5 Ovine 2 577 96. 47 93. 35 NM 001135926. 1
Human 2 577 83. 24 78.41 NM_003268. 5
Mouse 2 616 75. 87 70.52 NM _001145828. 1
Yak 2 397 KM359137
Bovine 2 382 97.57 96. 34 NM 001001159.1
TLR6 Ovine 2 394 96.91 94.98 NM 001135927, 1
Human 2 391 86.49 80. 65 AB020807. 1
Mouse 2 421 77. 64 71.55 NM_207604. 1
Yak 3153 KM359138
Bovine 3153 99. 81 99.71 NM 001033761.1
TLR7 Ovine 3 141 98. 28 98.09 NM_001135059. 1
Human 3 150 87.43 86.27 NM _016562. 3
Mouse 3153 82. 37 80.76 NM_001097582. 1
Yak 3102 KM359140
Bovine 3075 97.43 96. 15 NM_001033937. 1
TLRS8 Ovine 3102 97.56 95. 34 NM_001135929. 1
Human 3180 81.02 76. 04 AF246971.1
Mouse 3 090 76.01 70.23 NM 001101009. 1
Yak 3 090 KM359141
Bovine 3 090 99. 14 99. 03 NM_183081. 1
TLRY Ovine 3 099 95. 86 95.03 NM _001011555.1
Human 3 099 84.23 79. 24 NM 017442.3
Mouse 77.83 70. 81 NM_198131.1
Yak 2 296 KM359139
Bovine 2 439 99. 37 98.99 NM _001076918. 2
TLR10 Ovine 2 331 95. 07 94. 2 NM _001135925.1
Human 2 436 86.19 80.23 AB445680. 1
Mouse 2 436 77.45 68.57 NM_001146035. 1
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Fig. 4 The standard curves of the real-time PCR
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