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Abstract  [Objectives] SSR (Simple Sequence Repeat) markers are a very useful method for species identification,
molecular linkage mapping, and genetic diversity studies. In order to develop molecular markers for Anoplophora chinensis,
SSR markers were identified based on transcriptome sequence. This study provides a basis for studies of genetic diversity and
the integrated control of A. chinensis. [Methods] The software MISA was used to explore all microsatellite loci in the
transcriptome database of A. chinensis. Primers were designed using the software Primer Premier 3.0, and screened using PCR
amplification and electrophoresis. [Results] A total of 2 360 SSRs were identified through software analysis; a frequency of
25.31%. These had 1758 sequences, accounting for 18.85% of the total number of sequences. Most repeat types were
mononucleotide motifs (79.03%) followed by trinucleotide motifs (12.54%). The dominant repeat type was A/T (99.30%). The
proportion of SSR length to 10-11 bp was highest (56.10%), the maximum number of repeats was 10 and the number of SSR
loci was 1188 (50.34%). These results indicate the feasibility of using polymorphism analysis to develop SSR markers for A.
chinensis. A total of 60 primer pairs were randomly selected and verified by PCR amplification, 53 of which were able to

amplify the expected products; a primer availability rate as high as 88% which could be used in future studies. [Conclusion]
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The information analysis of SSR loci and the design and validation of primers will be helpful for gene mining, and for research

on population genetic structure, genetic diversity, evolutionary relationships and the integrated control of A. chinensis.
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Table 1 Constitute of SSR repeat motif types and dominant repeat motif in Anoplophora chinensis transcriptome
Repeat type Number Frequency (%) Dominant repeat motif
pl Mononucleotide 1 865 79.03 A/T 99.30%
p2 Dinucleotide 178 7.54 AT/AT 70.79%
p3 Trinucleotide 296 12.54 AAT/ATT 30.74%
p4 Tetranucleotide 21 0.89 AAAT/ATTT 57.14%
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Table 2 The length and proportion of SSR in Anoplophora chinensis

Motif length (bp)
Distribution 10 11 12 13 14 15 16 17 18 19 20 >20 Total
Number 1002 321 252 63 87 324 44 0 41 0 25 201 2360
Proportion (%) 4246 13.60 1068 267 369 1373 18 0 1.73 0  1.06 852 100
14.13 10 bp 1181 50.04%
SSR 5-13
SSR 10-24 bp 2 5-10 5 SSR  3.94% 8.31% 0.42%
10-11 bp  SSR 1323
56.10% 12-24 881 5-15
37.33% 24 98.99% 70.81%
0.47% SSR 5-10 29.15% 11-20
11-15  28.18% 16-20  0.97%
5-20 0.04%/ 20 4
10-16 SSR
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Marker from top to bottom is: 700, 600, 500, 400, 300,
200, 100 bp. Sequentially from left to right: primers 1-12
and marker; marker and primers 13-24; primers 25-36
and marker; marker and primers 37-48;
primers 49-60 and marker.
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Table 3 Information of 53 pairs of SSR primers

Melting
Primer Unigene Forward primer (5'-3") Reverse primer (5'-3") Size (bp) temperature
No. ()
1 c10014 TCATCTCCCGAATAAGGCAC AGAAAAACACAAACCGGACG 236 60
2 c10042 GCAGTCTTTCGATGATTTGGA ACGCATAGACATTCCGCTTC 271 60
3 c10070 ACTTTCCCTCGCTGAAAACA TTAATGTGGACAGCACCACG 183 60
4 c10096 TGCAGTAAACATGATAAGGCAA TCTGGATCCGCTATTCCAAG 248 59
5 cl0111 AACAATTAATCTGATCATTAACCATGT GCTCTTGTTGCCAAGTGCAT 182 60
6 c10148 TGCCTTTTCAAAGAAAAATGAAA CGCTCCTTAAATGACAAAACC 173 59
7 cl10167 CAGTTACAGCGATGTGGTGG CGTAATTGTGAGAGCCTAGCG 207 60
8 c10193 TGGCGAAATCGTACCAAAGT TTCTTGTCATGCTGTTGCGT 256 60
9 c10263 GGGTGATTCCTAAGTTGGGTC TCAGACTGGCGACTTTTGAA 176 59
10 ¢c10286 AGACGGTGATGGACCAGTTC GCAGAGGCCCATATTCTTCA 194 60
12 c10549 AATGATAAAACCGCGGAGTG GTTGTGGGCCAAAAACCA 276 60
14 ¢10684 TGCGTTGCTGTACTCTCACC CTCATAAACAGCAACAGCCG 259 60
15 c10758 CAAGTCCATGTTCCTCCGAT CAGAGCTTTAACGATAGCACCA 165 59
16 c10961 TTGAGTTGTAGAAATCACAGCGA TGCATTTATACCACAGTCCCTTT 266 59
17 cl11045 AAATGATAGCGCGGGTATTG ATCTTAAGCCACTTCCCCGT 209 59
18  cl1159 AAACATGCACGTGATCTTGAA CCTCGTGGTTTATTTGCTCA 227 59
19 cl11237 GACAGCTTTTGGCAAGGAAA ATCTTGAAACGCAACGATCC 267 60
20 cl1375 AATGGGGAAATTGCAAGAAA GCAGCAAACAAATTTGCTCAT 260 59
21 c14260 GAGGGAGGGTGTTGTATGGA ACCTTGCGGAAATACGTGTC 260 60
22 cl14526 AAAGCCCCTATTCCAAAAACA AAAGGAGGCGTTAACAAATTGA 267 60
23 cl4546 AAGCATCGCAGGGTTCTTTA CGTCACCAACTACTTCCGGT 180 60
25 ¢14797 GCCCAGTAGCTCAAACTTCG ACCTCTCAGGTTTCCTCCGT 201 60
26  cl4911 TGTGAAAAACATCGATTCTCAAG CATTTCCCCAAGTTTGCATT 272 59
27  ¢15230 ATCTTGTGCGTTACCCGTTT GTATGTGTGCTGCAGTGCG 182 59
28 c15268 GGGTCCCCTAAAGTTGTCGT ATGGCAATGGGAAACCAATA 189 60
29 c15348 CGGAGGTTTCCCATCTGTTA TAACATTTTGCCGACTGCTG 234 59
31 ¢16368 CACTTTGGCTGTAATCCATCG CCAGCAGATGGCTTTTGTCT 280 60
32 cl16412 CACCGAGAGCCTATTACATTCC GGCGAAAGGTGTTTTGGATA 186 59
33 cl16415 CTGGGTGGAACAAGGGAGTA EEF}ETATTTCAAGAAATGTGAAAC 211 59
34 c16494 TGACTTGGCCCTTTTAGGAA ,?ég AAACAATATGGTTATTTTTAA 144 58
35 ¢16602 CCATTCCAAGTACCCATGCT ATCCGGTAATCTGTCCGATG 269 59
36 c16730 TTTGTTCCAGTACAAAATTCACA CACCTTGGGGTGTGCTAGAT 263 58
37 c17044 TAAAACATTGAGCGCGACAG GCCTTAGTAGCCGGTTTCCT 264 60
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432 3 Table 3 continued

Melting
Primer . Forward primer (5'-3") Reverse primer (5'-3") Size (bp) temperature
No. Unigene ()
38 c17233 TTTTCTTATTTTGACCGCCC GGTATCGAACCAATCAAATCAA 260 59
39 c17477 ATCACTTCCTCCACACTGGG GATCCACTTGAACAGGCCAT 249 59
40 c17485 CTTCCTGCGGTTTGATTGTT %?"l? ATAATGTCAAAATAGATTGTT 122 57
41 c17528 CGCCCCTTCAAACAAACATA TGTAGCTTGGGTAAAACTGCG 246 60
42 c17835 AGGTCTGCCGTTCTTTTTGA CCCTTTTTGATAAACGGCAA 272 59
43 c17864 GCTTCCAACGAACGTTTCTC GCAAGGAGCACACATTTCAA 132 59
44 c17889 TATCGTGCTGGTACTGCTGC AACAGAACGCTATGCCGAAC 213 60
45 c17918 GTACGCTTCTCTGCCATTCC GTCGATTACGAGGGTGGAGA 261 60
46 c17934 AATTTGGAGTGGGGTAACCA TGGGGTACAGTGTATTTTAGCG 198 59
48 c19931 GTGCTGCGACTACTGACGAG GAGTCCAGCGACGACTTTTT 104 59
49 c19949 GCAGCATAAGCAGGGAGAAG GGTACGCACCGAAAGGATTA 252 60
50 c19956 AACGTCAGTGTCAGCGAAAA CTGACAGCACGTAAACATTGG 150 59
51 c19992 CCATCTCTTGCGGTGTTCTT AAGCCTCGATTGTTTCGCTA 265 60
53 c20158 CCGAGGCGTGCACTATTATT GTCGTCGTTAGTCCGCAGTT 217 60
54 c20159 TCAAGCCGAGACACAACAAC CCACGGAGTCGTACACAAGA 229 59
55 c20180 GTCGGTTAACCAGTTTCGGA GACAGACCCGGAGAAATTGA 260 59
57 c20213 GGATACCAGCAAACCTGACC ATTTGTACCGCAAAGGCAAA 279 59
58 c20384 TTGTTTTCAGTGTTTCCCCC AAAGCAAGCACGTAACGGAT 174 59
59 c20400 TCGTTGGAGGAATAAGTGGG CCCTCACCTTGGACATGAGT 178 59
60 c20417 TGCTTGCAATCAAAGTCTGG GGGAGGGATTACCGTTTGTT 279 60
3 'LTJ"I@ Bemisiatab.aci 5.07% Xieetal. 2012
B. dorsalis 4.23% 2014

SSR Tenebrio molitor 1.67%
2013 Mythimna separata 1.93%
SSR RNA 2015 Tomicus yunnanensis
SSR 1.29% 2014
Epacromius coerulipes 44.17% 2015
2360 SSR 25.31% SSR
Conopomorpha sinensis 15.25% 2017
Odontotermes formosanus 9.98%
Huang et al. 2012 P. interpunctella 2017 SSR
8.52% 2017
Phenacoccus solenopsis 6.33% 2014 79.03%
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