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Genetic diversity in Bt-resistant strains of the Asian corn borer
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Abstract In the past two decades, the commercialization of Bt corn for protecting corn against lepidopteran pests
such as the European corn borer, Ostrinia nubilalis (Hiibner), has been widely used in more than 20 countries in
North America, Western Europe, South America, and the Philippines. Accordingly, evolution of resistance has
been reported in target pests driven by widespread Bt corn. Accurate and effective resistance testing methods will
provide scientific basis for the effectiveness of resistance monitoring and resistance management strategies. Using
MISA (MicroSAtellite) software to analyze 61 622 ETS sequences of the transcriptome database of the Asian corn
borer, O. furnacalis (Guenée) and 3 467 SSR loci were identified. By designing and screening, we designed 3 316
pairs of specific primers, of which 150 pairs of primers were selected for PCR amplification, and there were 51
pairs producing amplification bands of expected sizes. Through polymorphism detection, 20 highly polymorphic
primers were obtained among susceptible Asian corn borer populations and 5 Bt-resistant populations (ACB-AbR,
ACB-AcR, ACB-AhR, ACB-FR and ACB-IeR). By targeting these 20 highly polymorphic loci to analyze the ge-
netic diversities of different Bt-resistant populations of the Asian corn borer, 126 alleles were detected by using
those 20 pairs of microsatellite primers, with an average of 6. 3 alleles per locus. The average genetic differentia-
tion coefficient (F,) among populations was 0.195 9 in the Asian corn borer, indicating that 19.6% genetic dif-
ferentiation existed among the populations. UPGMA phylogenetic tree was established based on genetic distances,
showing similarity among the six populations, i.e., high similarity between ACB-AbR and ACB-AcR, and high
similarity between ACB-FR and ACB-IeR. The pattern of genetic similarity among the strains was similar to the
previously reported pattern of cross-resistance to Bt toxins. Those 20 pairs of microsatellite primers could be used
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to establish the molecular detection method for monitoring resistance to Bt toxins in Asian corn borer.

Key words Ostrinia furnacalis; susceptible strain;
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Table 1 Polymorphism parameters of 20 microsatellite

markers in 6 populations of Ostrinia furnacalis

SAERE ADER% U =S LI

&;‘i No.of  No. of ZeQIE  ZeifE gﬁf‘f
’ alleles samples Ho He :
19 4 180 0.3389 0.565 0 0.501 6
21 4 180 0.411 1 0.5626 0.5011
26 10 180 0.488 9 0. 607 3 0.575 7
44 3] 180 0. 950 0 0.591 3 0. 510 5
63 3 180 0. 366 7 0. 603 6 0.528 2
56 6 180 0.283 3 0.581 0 0.520 3
73 5) 180 0. 655 6 0. 648 0 0.585 0
79 7 180 0.444 4 0.752 5 0.713 1
81 10 180 0.461 1 0.708 4 0.661 3
92 7 180 0.372 2 0.713 1 0. 663 5
96 6 180 0.283 3 0.6935 0.6315
107 6 180 0.633 3 0.657 1 0.601 2
109 8 180 0.3389 0.634 3 0.577 9
128 5) 180 0.427 8 0. 603 4 0.544 4
134 7 180 0.438 9 0.729 9 0.679 9
139 5) 180 1.000 0 0.789 5 0.752 8
141 8 180 0. 400 0 0.7596 0.721 4
145 10 180 0. 566 7 0.833 5 0.810 0
147 6 180 0.583 3 0.7576 0.7155
150 6 180 0.611 1 0.616 7 0.570 1
Py 6.3 180 0.502 8 0.6704 0.618 3
Mean
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Table 2 Summary of genetic variability of 20 microsatellite loci in 6 populations of Ostrinia furnacalis

T WSO AEEE AEMEER  SRESRSE  BEZRAE  RWRGE  BRGE ZSBMEESR/ %
Population code Na Ne I Nei’s Ho He P
ACB-AbR 4.150 0 2.143 3 0. 880 0 0.472 8 0.463 3 0.480 8 100. 00
ACB-AcR 3.750 0 2.106 6 0.856 3 0.478 7 0.480 0 0.486 8 100. 00
ACB-BtS 4,500 0 2.5719 1. 036 4 0. 558 5 0.545 0 0.567 9 100. 00
ACB-AhR 4.550 0 2.369 0 1. 005 1 0.531 0 0.486 7 0. 540 0 100. 00
ACB-FR 4. 400 0 2.568 0 1.037 9 0.561 7 0.491 7 0.571 2 100. 00
ACB-TeR 5. 250 0 2.897 2 1.193 4 0.622 9 0.550 0 0.633 4 100. 00
-4 Mean 4,433 3 2.442 7 1.001 5 0.537 6 0.502 8 0. 546 7 100. 00

1) Na: Observed number of alleles; Ne: Effective number of alleles; I: Shannon’s information index; Nei’s: Nei’s gene diversity; Ho: Ob-

served heterozygosity; He: Expected heterozygosity; P: Percentage of polymorphic loci.
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Fig.1 UPGMA dendrogram for 6 populations of Ostrinia

Sfurnacalis based on Nei’s genetic distance
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Table 3 Nei’s genetic identity and genetic distance in 6 populations of Ostrinia furnacalis

F ¥t Population code ACB-AbR ACB-AcR ACB-BtS ACB-AhR ACB-FR ACB-TeR
ACB-AbR KKK 0. 807 8 0.714 0 0.587 5 0.494 8 0.523 4
ACB-AcR 0.213 4 HKX 0.796 0 0.593 5 0.528 5 0.598 9
ACB-BtS 0.336 9 0.228 2 KKK 0.562 9 0.518 5 0.574 1
ACB-AhR 0.5319 0.521 8 0.574 6 KKK 0. 879 4 0. 876 2
ACB-FR 0.703 6 0. 637 7 0. 656 8 0.128 5 KKK 0. 906 5
ACB-TeR 0. 647 4 0.512 6 0.554 9 0.132 1 0.098 2 KKK

D) R XML LB FARUEE . X2 LT s e B

Nei’s genetic identity (above diagonal) and genetic distance (below diagonal).
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