DOI:10.6660/TESFE.2000028 &aEE s&2Formosan Entomol. 20: 293-309 (2000) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

The Application of RAPD-PCR to Develop Rapid Diagnostic Technique for Identification of 6 species
of Liriomyza spp. (Dipter: Agromyzidae) [Research report]

RAPD-PCRENIEDLE M (Liriomyza spp.) (83 B : Bl REBEERM ZER (HFEHS]
Yi-Chung Chiu, Wen-Jer Wu, Shiuh-Feng Shiao, and Cheng-Jen Shih*
B—rh ~ BXHE - EBE - AlEA*
*BHEEE-mail :F shihcj@ccms.ntu.edu.tw
Received: 2000/08/13  Accepted: 2000/09/18  Available online: 2000/12/01

Abstract

Leafminer flies (Liriomyza spp.) are important quarantined pests in international trade. However, the Liriomyza spp. are difficult
to identify in immature stage (eggs, larvae, and pupae) as well as adult stage, so that many obstacles apperaed in the international
quarantine. This study attempts to develop the molecular technique of genomic DNA marker to identify 6 species of the genus
Liriomyz. In the DNA analysis, we found DNA molecular marker to identify the Liriomyza species with similar morphological
characters. In the random amplified polymorphic DNA (RAPD) test, we checked 100 random primers and only 3 primers (UBC-70,
UBC71, and UBC-96) are available for distinguishing the 6 species of Liriomyza (L. asterivora, L. bryoniae, L. chinensis, L.
huidobrensis, L. sativae, and L. trifolii), and there are no difference in the RAPD patterns among the dfiierent stages, sexes, stranis of
each species, but obvious differences between different species. According to this study, the RAPD patterns is worth to be
suggested for the identification of these species.
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PCR PCR 0.2ml
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2.5 mM dNTPs 25 m( 0.25
mM) 1.5 M random primer 3.5 nl (
0.2 nM)
25
PCR PCR 9% /5
96 /30 ,40 /30 ,72 /1
30 40 72 17
4 5
m PCR 2.0% agarose

gel ( 0.5 ng/ml ethidium bromide)

1X TAE buffer

uv
DNA DNA
(TOPBIO) VGIS-1 (Video
Gel Image System) AAB
(Advanced American Biotechnology)
Rf DNA

(L. sativae)

Fig. 1 The damage caused by L. sativae to yard long bean and external morphology of growing periods.
A. Ovipositing traces of adults; B. The damage caused by larva; C. and D. Larva; E. Pupa; F.
Emergencing of pupa; G. Adult, male (left) and female (right).
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6
Fig. 2 Six similar external morphology of female adults Liriomyza spp.
A. L. trifolii ; B. L. sativae ; C. L. bryoniae ; D. L. asterivora ; E. L. chinensis ; F. L. huidobrensis.

RAPD-PCR
Table 1. Base-pair sequence of RAPD-PCR primers used.
Primer Base-pair sequence (5’®3’)
UBC-70 GGG CAC GCG A
UBC-71 GAG GGC GAG G
UBC-96 GGC GGC ATG G

1987 Parrella and Robb, 1982)

(Lu,
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6 primer UBC-70 RAPD-PCR DNA
Fig. 3 Ethidium bromude-stained agarose gel (2.0%) electrophoresis of the products following RAPD-
PCR amplification of six Liriomyza spp. genomic DNA by using primer UBC-70.
Lane 1: L. trifolii, ¢ ; Lane 2: L. asterivora, ¢ ; Lane 3: L. chinensis, ¢ ; Lane 4: L. sativae, ¢ ;
Lane 5: L. huidobrensis, ¢ ; Lane 6: L. bryonia, ¢ ; M: 100 bp DNA ladder.
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6 primer UBC-71 RAPD-PCR DNA
Fig. 4 Ethidium bromude-stained agarose gel (2.0%) electrophoresis of the products following RAPD-
PCR amplification of six Liriomyza spp. genomic DNA by using primer UBC-71.
Lane 1: L. trifolii, ¢ ;Lane 2: L. asterivora, ¢ ; Lane 3: L. chinensis, ¢ ;Lane 4: L. sativae, ¢ ;
Lane 5: L. huidobrensis, ¢ ; Lane 6: L. bryonia, ¢ ; M: 100 bp DNA ladder.
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6 primer UBC-96

RAPD-PCR DNA

Fig. 5 Ethidium bromude-stained agarose gel (2.0%) electrophoresis of the products following RAPD-
PCR amplification of six Liriomyza spp. genomic DNA by using primer UBC-96.
Lane 1: L. trifolii, ¢ ;Lane 2: L. asterivora, ¢ ; Lane 3: L. chinensis, ¢ ;Lane 4: L. sativae, ¢ ;
Lane 5: L. huidobrensis, ¢ ; Lane 6: L. bryonia, ¢ ; M: 100 bp DNA ladder.
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6 3 RAPD-PCR  DNA
Table 2. Size in base pairs of amplification patterns of RAPD-PCR products of three different primers of the six
Liriomyzaspecies

Species UBC-70 UBC-71 UBC-96
L. trifolii 1272 846 1063
1022 698 982
961 638 793
707 582 591
514 491
430 270
L. asterivora 754 950 1137
448 698 736
300 632 639
514 491
494 414
270
L. chinensis 846 698 1396
605 638 908
468 582 550
378 361 491
300 270
L. sativae 1500 868 736
1357 764 639
1108 698 491
746 638 270
605 402

550

370

300

205
L. huidobrensis 1014 1012 1660
746 698 1094
550 638 998
490 729
491
345
270
L. bryoniae 812 638 908
746 490 757
550 417 700
350 361 491
300 405
205 270

300
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L. asterivora RAPD-PCR (primer UBC-70) DNA

Fig. 6 Ethidium bromude-stained agarose gel (2.0%) electrophoresis of the products following RAPD-

PCR amplification of L. asterivora genomic DNA from different growing periods, sexes, and
collection sites by using primer UBC-70.
Lane 1 ~ 4: using larva, pupa, male, and female, collected from San-Shing Shiang llan County, host
is Brazilian fireweed; Lane 5 and 6: using male and female, collected from the farm of National
Taiwan University, host is Brazilian fireweed; Lane 7: using female, collected from Chuang-wei
Shiang llan County , host is tomato; M: 100 bp DNA ladder.
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L. bryoniae RAPD-PCR (primer UBC-70) DNA

Fig. 7 Ethidium bromude-stained agarose gel (2.0%) electrophoresis of the products following RAPD-

PCR amplification of L. bryoniae genomic DNA from different growing periods, sexes, and
collection sites by using primer UBC-70.
Lane 1 ~ 4: using larva, pupa, male, and female, collected from Chuang-wei Shiang Ilan County, host is
oriental pickling melon; Lane 5: using female, collected from Chuang-wei Shiang llan County , host is
wax gourd; Lane 6: using female, collected from San-shing Shiang llan County, host is Tomato; M: 100
bp DNA ladder.
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L. chinensis RAPD-PCR (primer UBC-70) DNA

Fig. 8 Ethidium bromude-stained agarose gel (2.0%) electrophoresis of the products following RAPD-
PCR amplification of L. chinesis genomic DNA from different growing periods, sexes, and
collection sites by using primer UBC-70.

Lane 1 ~ 4: using larva, pupa, male, and female, collected from Chuang-wei Shiang llan County, host is
spring onion; Lane 5: using female, collected from C-lou Jen Yunlin County, host is spring onion; Lane 6:

using female, collected from Chuang-wei Shiang llan County, host is spring onion; M: 100 bp DNA
ladder.
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L. huidobrensis RAPD-PCR (primer UBC-70) DNA

Fig. 9 Ethidium bromude-stained agarose gel (2.0%) electrophoresis of the products following RAPD-
PCR amplification of L. huidobrensis genomic DNA from different growing periods, sexes, and
collection sites by using primer UBC-70.

Lane 1 ~ 4: using larva, pupa, male, and female, collected from Chuang-wei Shiang llan County, host is
white-flowered gourd; Lane 5: using female, collected from San-shing Shiang Ilan County, host is

mustard; Lane 6: using female, collected from Chuang-wei Shiang llan County, host is mustard; M: 100
bp DNA ladder.
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Fig. 10

L. sativae RAPD-PCR (primer UBC-70) DNA

Ethidium bromude-stained agarose gel (2.0%) electrophoresis of the products following RAPD-
PCR amplification of L. sativae genomic DNA from different growing periods, sexes, and
collection sites by using primer UBC-70.

Lane 1 ~ 4: using larva, pupa, male, and female, collected from Hsin-yich City Tainan County, host is
green bean; Lane 5: using female, collected from Chuang-wei Shiang llan County, host is green bean;
Lane 6: using female, collected from the farm of National Taiwan University, host is tomato; Lane 7:

using female, collected from Tzu-tung Shiang Yunlin County, host is white-flowered gourd; M: 100 bp
DNA ladder.
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L. trifolii RAPD-PCR (primer UBC-70) DNA

Ethidium bromude-stained agarose gel (2.0%) electrophoresis of the products following RAPD-
PCR amplification of L. trifolii genomic DNA from different growing periods, sexes, and
collection sites by using primer UBC-70.

Lane 1 ~ 4: using larva, pupa, male, and female, collected from Tien-wei Shiang Changhua
County, host is African daisy; Lane 5 ~ 7: using female, collected from Tien-wei Shiang
Changhua County, host is African daisy; M: 100 bp DNA ladder.
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The Application of RAPD-PCR to Develop Rapid Diagnostic
Technique for Identification of 6 Species of Liriomyza spp.
(Dipter: Agromyzidae)

Yi-Chung Chiu, Wen-Jer Wu, Shiuh-Feng Shiao, and Cheng-Jen Shih*

Department of Entomology, National Taiwan University Taipei, Taiwan 106, R.0.C.

ABSTRACT

Leafminer flies (Liriomyza spp.) are important quarantined pests in
international trade. However, the Liriomyza spp. are difficult to identify in
immature stages (eggs, larvae, and pupae) as well as adult stage, so that many
obstacles appeared in the international quarantine. This study attempts to
develop the molecular technique of genomic DNA marker to identify 6 species
of the genus Liriomyz. In the DNA analysis, we found DNA molecular marker
to identify the Liriomyza species with similar morphological characters. In the
random amplified polymorphic DNA (RAPD) test, we checked 100 random
primers and only 3 primers (UBC-70, UBC71, and UBC-96) are available for
distinguishing the 6 species of Liriomyza (L. asterivora, L. bryoniae, L. chinensis,
L. huidobrensis, L. sativae, and L. trifolii), and there are no difference in the
RAPD patterns among the different stages, sexes, strains of each species, but
obvious differences between different species. According to this study, t he RAPD
patterns is worth to be suggested for the identification of these species.

Key words: Liriomyza, rapid diagnostic techniques, identification, polymerase

chain reaction (PCR), random amplified polymorphic DNA
(RAPD).
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