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Table 1. Sequences of PCR primers to amplify nuclear rDNA
Location Primer name Primer sequence (5’® 3’) Reference
18S of rDNA NS7 GAGCCGAGTGATCCACCGCT White et al., 1990
NS8 TCCGCAGGTTCACCTACGGA White et al., 1990
Amur18S-1 GGCTTTACCAGGAAACCCGCTGAAC self-designed
Amur18S-3 CGTTGATTACGTCCCTGCCCTTTG self-designed
Amur18S-5 GCTCGCGTTGATTACGTCCC self-designed
Amur18S-7 TACCAGGAAACCCGCTGAAC self-designed
5.85 of rDNA ITS6 GAGCCGAGTGATCCACCGCT Designed by Armstrong
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Fig. 1. Locations of PCR primers for the nuclear rDNA given in Table 1. Arrows represent the 3’ end of each primer.
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Table 2. Collecting date of Aulacaspis species used in this study
Species Collection no. Locality in Taiwan (County) Host plant
A. murrayae 1 Daan Chiu, Taipei Orange jasmine
2 Bei Chiu, Taichung Orange jasmine
A. yabunikkei 1 Daan Chiu, Taipei Camphor tree
2 Dashi Jen, Taoyuan Camphor tree
3 Taitung City, Taitung Camphor tree
A. Yasumatsui 1 Daan Chiu, Taipei Cycads
2 Dashi Jen, Taoyuan Cycads
3 Jungli City, Taoyuan Cycads
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Fig. 4. Comparison of sequence similarities for
ITSUrDNA of three Aulacaspis species.
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Fig. 5. Inter-species RFLP analysis of the ITS1/rDNA region PCR product (primers Amurl8S-3 and ITS6)
(endonucleases, A. Taql; B. Mspl; C. Cfol; D. Hae ). A.mur, A. murrayae; A.yab, A. yabunikkei; A.yas, A.
yasumatsui; M, GeneRuler™ 100 bp DNA ladder plus maker (MBI Fermentas).
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Fig. 6.

rDNA/PCR ( Amur18S-3 and ITS6)
.1 RFLP (A, Tagl; B, Mspl; C, Cfal; D, Hae )
Intra-species RFLP analysis of the rDNA/PCR product using the endonucleases, A, Taql; B, Mspl; C, Cfd; D,
Hae . The rDNA/PCR products are from different growing periods, genders, and collection sites of Aulacaspis
yabunikkei. Lanes 1~3, Collected from National Taiwan Univ; lanes 4~6, collected from Taitung City; lane 7,
collected from Dashi Jen, Taoyuan; M, GeneRuler T 100 bp DNA ladder plus marker (MBI Fermentas). Lar,
larva; ¢ , adult male; ¢, adult female.
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|dentification of Three Aulacaspis Species (Homoptera:
Diaspididae) by PCR-RFLP Analysis for Quarantine Application

Yi-Chung Chiu, Wen-Jer Wu, and Cheng-Jen Shih" Department of Entomology, National Taiwan University |, Taipei 106,
Taiwan, ROC.

ABSTRACT

Most scale insects are small and similar in appearance. It is difficult to
identify these species especially in their immature stages, and this causes
problems for quarantine officers. This study attempted to develop a molecular
diagnostic technique using genomic DNA markers for identifying three
species of the genus Aulacaspis, A. murrayae, A. yabunikkei, and A.
yasumatsui. Amur 18S-3 and ITS6 primer sets were used to amplify ITS1 and
its flanking regions of rDNA from genomic DNA as a template extracted
from a single specimen. DNA extracted from these three species yielded a
single fragment after PCR amplification. The DNA fragment sizes of the
PCR products were about 450 bp for A. yabunikkei) and 500 bp (or A.
murrayae and A. yasumatsui). These PCR products were then cut with
various restriction endonucleases in order to compare the results of the
restriction fragment length polymorphism (RFLP). Our results also reveal
that it is possible to discriminate these three Aulacaspis species based on the
species-specific patterns acquired from digesting the PCR products with the
endonucleases, Taqgl, Mspl, Cfol, and Haelll.

Key words: Aulacaspis, rapid diagnostic techniques, polymerase chain

reaction (PCR), restriction fragment length polymorphism
(RFLP), internal transcribed spacer | (ITS1).
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