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Feo o~ PRSP DNATTST A B VA% P-4 fif
Table 1. Pairwise similarity of rDNA ITS1 region among bulb mites"

Species R. echinopus RI Rr Rs Rt
NZ-T NL-O NL-L NL-H NL-T

Rhizoglyphus echinopus NZ-T - 1.00 0.99 1.00 1.00 0.57 0.63 0.58 0.58
R. echinopus NL-O - 099 1.00 1.00 0.57 0.63 0.58 0.58
R. echinopus NL-L - 1.00 0.99 0.57 0.63 0.58 0.58
R. echinopus NL-H - 1.00 0.57 0.63 0.58 0.58
R. echinopus NL-T - 057 0.63 0.58 0.58
R. longispinosus (RI) - 052 0.68 0.48
R. robini (Rr) - 057 0.65
R. setosus (RS) - 050
R. tsutiensis (Rt) -

—

) NZ-T: New Zealand-Tulip; NL-O: Netherlands-Ornithogalum; NL-L: Netherlands-Lily; NL-H:
Netherlands-Hyacinth; NL-T: Netherlands-Tulip.

M Re RI Rt Rr Rs Neg

bp

1500
1000

500

&?ﬁh ~ )= geEd <7 ITS5/RNA2 %5 PCR Fvimﬂﬁbrf@ﬁ (Re) ~=q"=~ Tf@ﬁ (RI1)
PR (RO~ SEFEU (Rr) » == % (Rs) 9% DNA ITST 4 -
Neg 157 DNA SR« M ALY [RAGEAGEE -

Fig. 1. PCR-amplified ITS1 region of rDNA from Rhizoglyphus echinopus (Re), R.
longispinosus (R1), R. tsutiensis (Rt), R. robini (Rr) and R. setosus (Rs) using universal
primers ITSS/RNA2. Neg, negative control (no DNA added). M, markers.
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Fig. 2. ITS1 sequences of rDNA from Rhizoglyphus echinopus (Re), R. robini (Rr),
Rhizoglyphus setosus (Rs), R. longispinosus (Rl) and R. tsutiensis (Rt). Dot, same
nucleotide; dash, gap; shaded reagions, sequence of primers; arrows, the direction of
primers. NZ-Tulip: New Zealand-Tulip; NL-Orni: Netherlands-Ornithogalum;
NL-Lily:  Netherlands- Lily; NL-Hyac: Netherlands-Hyacinth; ~ NL-Tulip:
Netherlands-Tulip.
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Table 2. List of species-specific IDNA ITS1 reverse primers and the expected DNA fragment size
amplified by PCR in combination with the universal forward primer ITS5

expected DNA
Species Primer Nucleotide sequence (5°to 3”) fragment size °C
o
Rhizoglyphus echinopus Re8 TCAACACACAATACTTGCGTGCGT 522 59.6
R. robini Rr7  ACAGAGTCAAATTGGAGAATGTGT 312 54.6

R. setosus Rs7 CAGTCACTGACAAGCGTAAAGTAC 404 55.6
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Fig. 3. DNA bands amplified from DNAs of Rhizoglyphus echinopus, R. robini and R. setosus
using mixtures of universal primers ITSS5/RNA2 and species-specific reverse primers
Re8/Rr7/Rs7 by nested multiplex PCR. 1 = R. echinopus; 2 = R. robini; 3 = R. setosus;

4 = R. echinopus plus R. robini; 5 = robini

plus R. setosus; 6 = R. echinopus plus R.

setosus; 7 = R. echinopus plus R. robini plus R. setosus. Neg, negative control (no

DNA added). M, markers.



110 @?ﬂfﬁi%—?ﬁﬁﬁrﬂ 5T48 5 HT2H 2006

M 20 21 22 234 25 26 27 28 29
] e G G 4b b B 6B &b & b e

Do AR 2 e 1 Ry R A S R LT TR

1000

500 R. echinopus

R. setosus
R. robini

100

[P~ %Fﬁf Hertd[+7 ITSS/RNA2 == i FEfli—~ [ J[=" Re8/Rr7/Rs7 3& 7 Ji=0H 570
PCR [V @778 7% - DNABUAS Y 77 2 KR kLA - == 15U b St o 1L DNA
@ﬁ@ﬁ;53%511mz@ﬁ%DNA@ﬁ%ﬁﬁ@:%WW%%’me%
275 M L RAR G -

Fig. 4. Relative sensitivity of the nested multiplex PCR with mixtures of universal primers
ITS5/RNA2 and species-specific primers Re8/Rr7/Rs7. Lane2, the mix DNA stock of
Rhizoglyphus echinopus, R. robini and R. setosus. Lane 3-11, two fold serial dilutions
ranging from 2! to 27 from 1 ul of DNA stock of three bulb mites; M, markers.
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Fig. 5. PCR-amplified species-specific ITS1 region of rDNA from bulb mites digested with
restriction enzymes. Rel, Rhizoglyphus echinopus from tulip of New Zealand; Re2, R.
echinopus from hyacinth of Netherlands; Rr, R. robini; Rs, R. setosus; M, markers.
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ABSTRACT

Liu, Y. C.}, Chang, S. C.2*, Chen, W. H.3, and Shu, W. B.! 2006. The application of
single-step nested multiplex polymerase chain reaction for the identification of
Rhizoglyphus echinopus, R. robini and R. setosus simultaneously. Plant Prot. Bull. 48:
101-116. (‘Hsinchu Branch, Bureau of Animal and Plant Health Inspection and
Quarantine, Dayuan, Taoyuan 33758, Taiwan (ROC); *Applied Zoology Division,
Agricultural Research Institute, Council of Agriculture, Wufeng, Taichung 41362,
Taiwan (ROC); 3Fengshan Tropical Horticultural Experiment Station, Agricultural
Research Institute, Fongshan, Kaohsiung 83052, Taiwan (ROC))

A specific single-step nested polymerase chain reaction (PCR) assay was
developed to identify the three species of worldwide economically important bulb mites:
Rhizoglyphus echinopus, R. robini and R. setosus simultaneously. General primers were
used to amplify the 18S-28S region of ribosomal DNA by PCR. Sequences of the ITS1
region of the PCR products were used to construct species-specific primers which were
then used to amplify the species specific DNA fragments. These fragments which can be
visualized readily after electrophoresis were 522, 312 and 404 bp for R. echinopus, R.
robini and R. setosus, respectively. The plus strand universal primers derived from the
sequence in the 18S and 5.8S coding region increase the sensitivity of this single-step
nested multiplex PCR assay to pg degree. Treatment of these species-specific DNA
fragment with Taq I, Mfe I, Sty I and Ssp I further increase the accuracy in differencing
these three species.

(Key words: Rhizoglyphus echinophus, R. robini, R. setosus, ITS1 region, nested
multiplex PCR)
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