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High-throughput discovery of microsatellite markersin Galeruca
daurica (Coleoptera: Chrysomelidae) from a transcriptome database
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Abstract [Objectives] Galeruca daurica (Joannis) is a new pest which has had a serious impact on Inner Mongolian
grasslands in recent years. We investigated microsatellite sequences from its high-throughput transcriptome database, analyzed
microsatellite loci information, and developed microsatellite primers in order to make an essential foundation for further study
of the genetic diversity and differentiation of G. daurica populations. [Methods] We used the software MISA to search for
microsatellite sequences among 72 352 unigenes of the G. daurica transcriptome database. [Results] 3 880 microsatellite loci
distributed in 3 277 unigenes were identified. The main repeat types were mono-nucleotide repeats (80.85%), followed by
tri-nucleotide repeats (11.08%) and finally bi-nucleotide repeats (7.37%). The A/T motif was the most abundant (77.75%) in
mono-nucleotide repeats. Based on identified microsatellite sequences, 2 160 pairs of primers were designed from 1 814
unigenes, 10 pairs of which were randomly selected and used to amplify the G. daurica DNA. All 10 pairs of primers could
amplify the target DNA fragments. [Conclusion] It is feasible to develop microsatellite primers from the G daurica
transcriptome. The primers developed here provide an essential foundation for studying the population genetics and functional
genomics of G daurica.
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MgCl, 25 mmol/L 1.2 uL. dNTPs Mixture 11.08% SSR
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4.53%, 2790  unigenes 1.93% 3.30% 2.35% 4.20% 1.91%
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Tablel Frequency of SSRsbased on the number of repeat unitsin Galeruca daurica transcriptome
Fi i A A H Number of repeats o HA
Repeat type 5 6 7 8 9 10 11 12 13 14 15 >15 Total Percentage
SRR L L 14g0 300 141 76 74 102 955 3137 8085
Mononucleotide
SBEE 5 56 2 12 25 320 3 - -~ 286 747
Dinucleotide
PR 506 g4 3 6 20 1 - — — — _ 430 108
Trinucleotide
WEER o,y -~ _  _  _  _  _  _ % o
Tetranucleotide
HEHE - 1 0.03
Pentanucleotide
Bt 329 223 88 28 14 1515 332 144 76 74 102 955 3880 —
Total
FoTHE 8.48 575 227 0.72 036 39.05 856 371 196 191 2.63 24.61 - —

Percentage
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Table2 Frequency distribution of SSRs based on motif typesin Galeruca daurica transcriptome

SSR #LJ¥ A Number of repeats S A
SSR motif 5 6 7 8 9 10 11 12 13 14 15 >15 Total Percentage
A/T — — — — — 1438 271 124 72 69 98 945 3017 77.76
C/G - - — - - 51 29 17 4 5 4 10 120 3.09
AC/GT — 30 16 8 6 7 12 1 — — — — 80 2.06
AG/CT — 27 18 6 2 8 12 2 — — — — 75 1.93
AT/AT — 76 22 8 4 10 8 — — — — — 128 3.30
CG/CG — 3 — — — — — — — — — — 3 0.08
AAC/GTT 27 5 4 — — — — — — — — — 36 0.93
AAG/CTT 72 15 4 — — — — — — — — — 91 2.35
AAT/ATT 112 32 16 2 — 1 — — — — — — 163 4.20
ACC/GGT 11 1 1 — — — — — — — — — 13 0.34
ACT/AGT 16 7 1 — — — — — — — — — 24 0.62
AGC/CTG 10 3 — — 1 — — — — — — — 14 0.36
AGG/CCT 7 - 1 1 1 - - — — — — — 10 0.26
ATC/ATG 46 21 4 3 — — — — — — — — 74 1.91
CCG/CGG 5 — — — — — — — — — — — 5 0.13
AAAG/CTTT 1 — — — — — — — — — — — 1 0.03
AAAT/ATTT 14 3 — — — — — — — — — — 17 0.44
AGAT/ATCT 5 - 1 - - - - - - - - - 6 0.15
AACC/TTGG 1 — — — — — — — — — — — 1 0.03
GCTG/CGAC 1 — — — — — — — — - — — 1 0.03
ATGGT/TACCA 1 — — — — — — — — — — — 1 0.03
1814  unigenes 2 160 Tenebrio molitor
10 DNA 2013 Phenacoccus solenopsis
3 10 2014 ESTs
1
10 Xuetal. 2012
SSR EST-SSR

Wang etal. 2012

3 it

GC/CG 3
Nilaparvata lugens
2010 Tribolium castaneum
2008 Bactrocera dorsalis

SSR 2014
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Table3 Characterization of selected SSR primers

SSR
10

w5 unigene k7= FEHIRN (bp ) A EE R PCR ¥4
No. ID Primer sequence Product size  Motif and repeat number PCR amplification
F:TTATCCCTTTTGAGAGGGGC
! 13895 R:AATGGCAACAAAAAGGATCG 186 (TCA)S S
F:AAGTCAAGCACAATGGCTCC
2 34555 R:CCTTCCTTCAACCATAAACCA 191 (TAT)6 S
F:-TGGCAATACAGCGAAAAATG
3 P15 RTGGTGCTTTATGGGTAAGCC 109 (A)10 S
F:AATCCTCAAGAGTGCCAAGG
4 44579 R:TAGGCTGGTAGTTCTGGCGT 227 (M12 S
F:ACCGTTACAGGCGTAGGTTG
3 45381 R:AGTCCAGAGGCAGACCAAGA 17 (€T3 S
F:AAAACTCCAGGAACTGGCCT
6 47935 RCGGCAATGCAGAGTCAACTA 263 (TGC)S S
F:GCCCTAATTGTGATCGTGCT
7 48192 R:TTGTTCAGCTGTTCCCCAAT 185 (TGA)> S
F:GGGCCGATTTATTGTCGTATT
8 51033 R:GGCTGCAAAAGCTACTCCTG 200 (TATT)S S
F:TCGGTTAGCTTTTCCCACAC
? 33170 R:CGGTAACGCGTTTGAAGATA 165 (TCA)S S
F:TGGCTCCTTAAAGAATAGTGCAG
10 73889 R TTCTGATAGGGACGGGTTTG 133 (A7 S
S: Successful amplification.
M1 23456728 910123456 7189 10M
bp
500
400
300
200
100
1 OEEMBERE 10 M B2 Sy B KE
Fig. 1 Agarose gel showing the amplification of 10 SSR loci in Galeruca daurica transcriptome
A B M: DNA ; 1~10: 1-10.
The individual repeat of two Galeruca daurica are showed in figure A and B.
M: DNA moclecular weight marker; 1-10: Primer 1-10.
SSR  GC/CG 2014
2014
SSR SSR PCR
2 160 10 SSR
Saha et al. 2004 cDNA
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