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Microsatellite markers and their application in aphid population biology
WANG Yong-Mo SHEN Zuo-Rui® GAO Ling-Wang Laboratory of IPMist College of Agronomy and
Biotechnology China Agricultural University Beijing 100094 China

Abstract Microsatellites are simple tandemly repeated sequence with repeat units of 1 — 6 bp in length. As
genetic markers microsatellites are widely dispersed in eukaryotic genomes. The advantages of microsatellites
include high polymorphism high abundance co-dominance selective neutrality and high reliability. There
are three kinds of techniques to analyze microsatellites repeat-sequence hybridization fingerprints repeat-
sequence primer PCR fingerprints and single-locus microsatellite PCR. The first two kinds belong to multiple-
locus markers and the last one is single-locus marker and generally named microsatellite marker’ . Up to
now 141 microsatellite loci were cloned from 14 aphid species and primers for them were published which
provided abundant information for future studies. In addition these primers probably work in closely related
species. Conforming to Mendel’ s law microsatellites were successfully used to speculate sex recombination in
some species. Sexual and asexual lineages may coexist in a single aphid species. Microsatellites revealed that
genetic diversities were generally higher in sexual lineages than in asexual lineages but asexual lineages often
exhibited heterozygote excesses and linkage disequilibrium. Microsatellites were also effective in studying
migration of aphid. Low differentiations and high allelic frequency homogeneity were revealed in highly
migratory aphids. The distribution of identical multilocus genotypes was directly used as an indicator of
migration ambit. Until now microsatellites have been rarely used in aphid study by domestic researchers in
China. It has been proved that microsatellites are excellent genetic markers so we expect to see more
application of this kind of marker in aphid study.
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Table 1 Microsatellite loci isolated from aphids and their literature sources
GenBank
Aphid species Number of loct Source GenBank accession no.
Sitobion avenae 4 Simon et al. 1999 Wilson et al. 2004 AY352641 - 44
L . . Sunnucks et al. 1996 Wilson et al.
Sitobion miscanthi 17 1997 2004 Simon et al. 1999 AY380119 -22 AY349958 - 70
Myzus persicae 10 Sloane et al. 2001 AF233240-48 39
Aphis gossypii 8 Vanlterberghe-Masutti et al. 1999 AF092525 - 32
Rhopalosiphum padi 8 Simon et al. 2001 AF277461 - 66  AF349550 65
Pemphigus bursarius 6 Miller et al. 2000 AF267192 - 96
Pemphigus spyrothecae 8 Johnson et al. 2000 AF246670 71 77 79 82 83 86 88
Dysaphis plantaginea 5 Harvey et al. 2003 AY152175 -79
Metopeurum fuscoviride 6 Massonnet et al. 2002 AF291756 57 59 60 AF420233 34
Macrosiphoniella tanacetaria 8 Massonnet et al. 2001 AF286011 — 16 AY004317 18
Acyrthosiphon pisum 19 Caillaud et al. 2004 Kurokawa et al. 2004 AY528722 - 34 ABI162918 - 23
Hyalopterus amygdali 11 Lozier et al. 2005 AY907016 - 26
Aphis fabae 21 D’ Acier et al. 2004 Gauffre and D" Acier 2006 DQ295044 — 55  AYS506847 - 54
Macrosiphum euphorbiae 10 Raboudi et al. 2005 AY496236 38 40 41 42 4 45 46 8 49
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