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Table 1. Maximum
microliter of sample per well.*?

d minimum acti V|ty levels requwed for electrophoretic analysis, using 1

Enzyme ” Maximum AC'[IVIt¥ Minimum Activity :

substrate Ases lu/L? Ases IU/L
NP 0.5 500 0.1 100
G6PD 0.7 700 0.1 100
MD 0.9 900 0.1 100
MPI 0.6 600 0.1 100
Pep B 0.6 600 0.1 100
AST 0.6 600 0.1 100
LD 1.2 1200 0.1 100

D NP: nucleoside phosphorylase ; G6PD: glucose-6-phosphate dehydrogenase ; MD: malate dehydrogenase :
MPI: mannose phosphate isomerase ; Pep B: peptidase B ; AST: aspartate aminotransferase ; LD: lactate

dehydrogenase.

Enzyme substrate reagent bought from the Innovative Chemistry.
2 One International Unit (1 1U) is one micromole of product produced in one minute under the conditions of

the reaction.
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SOVHERS R ER TR BVEITFRE R E'Tﬁ (AR ) ﬁwiﬁ% ik A0
P SN R ST A Hizwﬁr%f?ﬂ['?zwﬁ il AR [ T e
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e © 2 2 9.8 8
Ls Lec Lby Lh Lba Lt La La Ls

- T EWRRD I SRR B -

Fig. 1. Esterase isoenzyme patterns of seven Llrlomyza spp.
La L. asterivora, Lba: L. brassicae, Lby: L. bryoniae, Lc: L. chinensis, Lh: L.
huidobrensis, Ls: L. sativae, Lt: L. trifolii.

BT REEHTAT fﬂﬁf a7 Liriomyza satlvaef’ﬁf‘r#; DB N T
r 1@

Fig. 2. Esperase isoenzyme patterns of adult female Liriomyza sativae in different collecting
site and different hosts.
Lanes 1 ~ 9: adult female collected from: 1. the farm of National Taiwan University
(NTU), on yard long bean; 2. the farm of NTU, on sword bean; 3. Juangwei, llan Co.,
tomato; 4. Juangwei, llan Co., on mungbean; 5. the cultivated land of Taichung, on
sponge gourd; 6. Shiluo, Yunlin Co., on Chinese cabbage; 7. Tsztung Yunlin Co., on
white-flowered gourd; 8. Shinying, Tainan Co., on black nightshade; 9. Shinying,
Tainan Co., on tomato.
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ﬁ:‘f@ﬁ?ﬁ%ﬁ%‘ B 0 7 fﬁJ%%ﬁ?ﬁlﬁElfJ%bTﬁ'%
S ENT AR a PP I"%Vﬁ'ﬁ['bj*glﬁliﬁ?":% iy
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ad® lar pu add ad¥

W2~ 2PAEA TR R O RE EE .
Fig. 3. Esterase isoenzyme patterns of two Liriomyza spp. of differenP stages.
La L. asterivora, Ls: L. sativae, lar: larva, pu: pupa, ad 3 : adult male, ad % : adult female.
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% £ % lar pu ad¥
Lc LhLbalLa Ls Ls Ls S

well

15 *EE*E??FE{F%;’/ ¥ gy (aspartate aminotransferase) iVl =1 AF ’F'Eﬁz]‘fﬁ'%ff o
Fig. 4. Aspartate aminotransferase isoenzyme patterns of five Liriomyza spp.
La L. asterivora, Lba: L. brassicae, Lc: L. chinensis, Lh: L. huidobrensis, Ls: L.
sativae, lar: larva, pu: pupa, ad % : adult female, S: standard (NCTC Clone 929 Cell line,

Mouse C3H/An).
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Fig. 5. Malate dehydrogenase isoenzyme patterns of five Liriomyza spp.
La: L. asterivora, Lba: L. brassicae, Lc: L. chinensis, Lh: L. huidobrensis, Ls: L.
sativae, lar: larva, pu: pupa, ad ¢ : adult female.
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Fig. 6. Peptidase B isoenzyme patterns of five Liriomyza spp.
La L. asterivora, Lba: L. brassicae, Lc: L. chinensis, Lh: L. huidobrensis, Ls: L.
sativae, lar: larva, pu: pupa, ad % : adult female, S: standard (NCTC Clone 929 Cell

line, Mouse C3H/An).
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ABSTRACT

Chiu, Y. C., Wu, W. J,, Shiao, S. F., and Shih, C. J.* 2000. The application of
isoenzyme to develop rapid diagnostic techniques for identification of leafminer
flies, Liriomyza spp. (Dipter: Agromyzidae). Plant Prot. Bull. 42: 235 - 247.
(Department of Entomology, National Taiwan University, Taipei, Tawan, R.O.C.)

One hundred and fifty reported species of leafminer flies cause economic
damage in crops, and the most important species are polyphagous especially
Liriomyza spp. that are important quarantined pests in international trade. The
identification of Liriomyza spp. are difficult to identify in immature stages (eggs,
larvae and pupae) and even adult, which lead to many obstacles in the international
guarantine. This study attempts to develop the molecular techniques of isoenzyme
electrophoresis to identify Liriomyza spp. and evaluate the application in quarantine.
Seven Liriomyza species were used for this study. The patterns of isoenzymes
including aspartate aminotransferase, malate dehydrogenase and peptidase B could be
suggested for identification of these species, and there are no difference in the
isoenzyme electrophoresis patterns among the different stages and sexes of each
species, but obvious differences between different species. Moreover, the patterns of
esterase also could distinguish some of the Liriomyza species. Due to the trace
amount of glucose-6-phosphate dehydrogenase -~ lactate dehydrogenase, mannose
phosphate isomerase and nucleoside phosphorylase inside the body of Liriomyza,
they could not be stained after electrophoresis.

(Key word: Liriomyza spp., rapid diagnostic techniques, identification, protein
electrophoresis, isoenzyme)
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