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Linkage mapping of resistance to abamectin in the diamondback moth using

AFLP marker
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Abstract The diamondback moth  Plutella xylostella 1..  Lepidoptera Plutellidae  is an important insect
pest in cruciferous vegetables and has developed high resistance to avermectin all over the world. In this study
AFLP was used to construct a linkage map of resistance to avermectin in diamondback moth. The mapping
families consisted of the susceptible strain the abamectin-resistant strain and their backcross progeny. A total
of 1 044 DNA bands and 271 polymorphic loci were amplified using 10 combinations of AFLP primers. Chi-
square y’ analysis indicated that only 123 bands fit the segregation ratio of 1:1 P =0.05 in these
polymorphic loci. Twenty-eight linkage groups were constructed with 112 bands covering about 1 222.7 ¢M of
the genomics of the diamondback moth. Three markers of E1IM4-15 EIM1-4 and E1M4-2 linked with
abamectin-resistant gene were situated on the same linkage group and their distance apart from resistant gene
was 0 cM 8.3 ¢M and 13.1 ¢M respectively. Comparison with the constructed linkage map showed that the
gene was located on the fifth linkage group. These AFLP markers associated with resistance to abamectin show
a strong potential of application in monitoring diamondback moth resistance to abamectin.

Key words Plutella xylostella abamectin resistance gene AFLP marker

Plutella xylostella 1.
2000

032021
1979 E-mail luoqiangian2 @ 163. com
Author for correspondence E-mail 1hlu@ gdppri. com
Received 2006-10-10 Accepted  2006-12-20



AFLP 475

Igbal and Wright 1997
2001 20 90
Heckel
1995
RAPD 118
RAPD
DNA
2001
2002
Heckel 1999 AFLP
207  AFLP
31
BiR-1
AFLP
AFLP
1
1.1
1.1.1 1990
abamectin-susceptible strain  ABM-S
abamectin-resistant strain  ABM-R
13 902
1.1.2
1999 F, d x ¥
1:1 F,
1:1
abamectin-pure susceptible strain
ABM-PS  ABM-R F 1.0 mg/
L 10 91.85%

+0.85% F, F, 8 ABM-R
¥ 1.0 mg/L
10
47.6% +3.01% n =60~70
1:1 ¥° <
Xﬁ.os 3
-70°C
-70°C
DNA
1.1.3 Mse | EcoR 1
AgNO, Sagon
TEMED BBI  dNTPs Taq
TaKaTa GeneRuler™ 100 bp DNA Ladder Plus
MBI
Sagon
99.8%
1.2
Ismail ~ Wright 1991
1.0 mg/L
10 s
10~20 3 2 ~3 mg/ 0.01%
3
23+0.5 C 14L: 10D
75% ~ 85%
24h 48 h 72h
1.0 mg/L ABM-
PS  ABM-R 98%  ABM-PS n
=80 5% ABM-R n =100
1.0 mg/lL.  ABM-PS  ABM-R
1.3 AFLP
1.3.1 DNA Sambrook
1989 F,
DNA
ABM-R 15 DNA
ABM-PS
15 DNA
24
DNA
26 DNA



476 Acta Entomologica Sinica 50

1.3.2 AFLP Vos 1997 AFLP
EcoR | Mse | 2
Heckel 1999 EcoR |
E-AA El E-AT E2 Mse 1 M-CAC
M1 M-CAT M2 M-CTA M3 M-CTC M4 M-
CTG M5 10
1.3.3
2001
80 W 3h 2002
1.4 AFLP
AFLP
EcoR Mse |
F, DNA
come T 1
0 o Mapmaker 3.0/
EXP AFLP MapDraw
2003  AFLP
DNA EcoR1  Mse 1
EIM1-4
E-AA E1 M-CAC M1 4
AFLP 1:1
AFLP X
1:1
2
2.1
10 AFLP 24
DNA
1 AFLP
1 1044 DNA
DNA 70 ~ 142
104 DNA 271

DNA 20

~ 40 27.1
25.96% X 271
123 1:1 P=0.05 DNA
45.39% DNA 11.78%
AFLP
AFLP

MSRFI2345678 910112131415161718192021222324

i

y - ':
a3 %‘; SR
= i 55 )
"z b B e
: SEERERESRAC fc-
"= .4  —— ‘t |
SSRgSal EE=iE.
: =
Sesc)

Ao o i s

§i40 idd b

'y
.

.....‘
s w b IR TR T S,
by oyt A e e

T E B IO
IELRIEE 1100 i

Y

(o ke
RN Bt IR

i

A IR

i
i
;
:
4
:
2.
:

TR TS
I
‘ltllﬂ
e ue
B

1 E2M3
Fig. 1 Selective amplification using
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1 AFLP
Table 1 Distribution of polymorphism generated by different AFLP primer combinations
1:1
Loci fitting for Mendelian law %
Primer combination ~ Amplified bands bands ~ Polymorphism bands % Ratio of amplified bands
Number of bands Ratio of polymorphism
EIMI 77 27 13 48.15 16.88
EIM2 90 20 7 35.00 7.78
EIM3 112 35 17 48.57 15.18
E1M4 120 20 9 45.00 7.50
EIM5 105 25 9 36.00 8.57
E2M1 118 30 19 63.33 16.10
E2M2 142 26 14 53.85 9.86
E2M3 87 25 11 44.00 12.64
E2M4 123 23 9 39.13 7.32
E2M5 70 40 15 37.50 21.43
Total 1 044 271 123 45.39 11.78
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Fig. 2 Linkage group
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Table 2 Traits of linkage groups

3 E1M4

Fig. 3 Selective amplification using

primer combination E1M4
M DNA DNA marker S

strain R

Abamectin-susceptible
Abamectin-resistant strain 30 ~ 55
26 Survivors of the backcross

progeny treated with abamectin.

Fig. 4 Linkage map of AFLP markers associated with

abamectin resistance of the diamondback moth
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1 4 10.9 2.73 15 11 202.6 18.42
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