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Fig. 1.

RAPD products of Albugo spp. generated by random primers S258 and S260.

Lane

M, 100 - 3000 bp DNA ladder marker; 1, DNA of A. bliti from Amaranthus lividus; 2,
DNA of A. bliti from Am. mangostanus; 3, DNA of A. bliti from Am. mangostanus
forma ruber; 4, DNA of A. bliti from Alternanthera sessilis; 5, DNA of A. portulacae;
6, DNA of A. ipomoeae-aquaticae from Ipomoea aquatica; 7, DNA of Am. lividus; 8,
DNA of Am. mangostanus; 9, DNA of Am. mangostanus forma ruber; 10, DNA of 4L
sessilis; 11, DNA of Portulaca oleracea; 12, DNA of I. aquatica; 13, blank control.
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Fig. 2.
S237 - S239 and S250.

RAPD products of Albugo candida and Raphanus sativus generated by random primers
Lane M, 100 - 3000 bp DNA ladder marker; 1, DNA of A4.

candida; 2, DNA of Raphanus sativus; 3, blank control.
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7, PIZ [ IER DNA 5 8, Fefup 1i5 R DNA 5 9, & [ IE[HAE -
Fig. 3. Specificity test of Albugo-specific primers Abw260(top), AbI258(middle) and
Abp260(bottom). Lane M, 100-3000 bp DNA ladder marker; 1, DNA of 4. bliti from
Amaranthus lividus; 2, DNA of A. bliti from Am. mangostanus; 3, DNA of 4. bliti from
Am. mangostanus forma ruber; 4, DNA of A. bliti from Alternanthera sessilis; 5, DNA
of A. portulacae from Portulaca oleracea; 6, DNA of A. ipomoeae-aquaticae from
Ipomoea aquatica; 7, DNA of A. candida from B. rapa spp. chinensis; 8, DNA of A.

candida from Raphanus sativus; 9, blank control.
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Specificity test of Albugo candida primers Acr250. Lane M, 100-3000 bp DNA
ladder marker; 1, DNA of A. candida from Raphanus sativus; 2, DNA of A. candida
from B. rapa spp. chinensis; 3, DNA of R. sativus; 4, DNA of A. bliti from Amaranthus
lividus; 5, DNA of A. bliti from Am. mangostanus; 6, DNA of A. bliti from Am.
mangostanus forma ruber; 7, DNA of 4. bliti from Alternanthera sessilis; 8, DNA of A.
portulacae from Portulaca oleracea; 9, DNA of A. ipomoeae-aquaticae from Ipomoea
aquatica; 10, blank control.
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. Sensitivity test of specific primers Abw 260 of Albugo bliti from Amaranthus

mangostanus. Lane M, 100-3000 bp DNA ladder marker; 1-4, concentrations of A.
bliti from Am. mangostanus were 2000, 1000, 100 and 10 pg/ul, respectively; 5, blank
control.
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Fig. 6. The relation between the amount of Albugo portulacae sporangia and the sensitivity of
Albugo-specific primers Abp260. Lane 1 and 8, blank control; 2-7, DNA extracted
from 6.7 x 10°, 6.7 x 104, 6.7 x 103, 6.7 x 102, 6.7 x 10" and 7 sporangia of A.
portulacae, respectively; 8-13, 1, 3, 5, 7and 9 pul DNA extract of 3.3 A. portulacae

sporangia / pul, respectively.
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Detection of Albugo on the infected host plants with A/bugo-specific primers Abw260.
Lanes 1 - 7 using common primers ITS1/4 as control primers, and lanes 8 - 14 using
Albugo-specific primers Abw260. Lane M, 100-3000 bp DNA ladder marker; 1 and 8,
blank control; 2 and 9, DNA of A. bliti from Amaranthus mangostanus; 3 and 10, DNA
of healthy Am. mangostanus; 4 and 11, DNA of Albugo-infected Am. mangostanus; 5
and 12, DNA of 4. bliti from Am. mangostanus forma ruber; 6 and 13, DNA of healthy
Am. mangostanus forma ruber; 7 and 14, DNA of Albugo-infected Am. mangostanus

forma ruber.
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Detection of Al/bugo on the infected host plants with A/bugo-specific primers,
AbI258(top), Abp260(middle) and Acr250(bottom). Lanes 1 - 4 using common primers
ITS1/4 as control primers, and lanes 5 - 8 using A/bugo-specific primers. Lane M,
100-3000 bp DNA ladder marker; 1 and 5, blank control; 2 and 6, DNA of 4. spp; 3
and 7, DNA of healthy host plant; 4 and 8, DNA of Albugo-infected host plant.



FLEL B gefu AP -

TS B arEoh e

IR EE| 209

M, 100-3000 bp % EFLIATFE ;
STPLF 1454 DNA -

© Abw260 ff— e[S T L [ B APl S i
1E[ 8 T HIREST 0 F] 7 X VATFLH H DNA 5 9 £

. Detection of Albugo with Albugo-specific primers Abw260 on host plants after
different inoculated days. Lane M, 100-3000 bp DNA ladder marker; 1

— 8, DNA of

Albugo-inoculated leaves from 0 to 7 day, respectively; 9, DNA of A. bliti from Am.

mangostanus forma ruber.
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ABSTRACT

Hsiao, J. P.l, Wang, L. C.2, and Lee, M. L.'* 2007. Sensitivity and application of
Albugo-specific primers to detection of Albugo spp. on Amaranthaceae,
Portulaceae and radish. Plant Prot. Bull. 49: 197-212. (lDiViSiOH of Pesticide
Application, Taiwan Agricultural Chemicals and Toxic Substances Research Institute,
Wufeng, Taichung 41358, Taiwan (ROC); *Miaoli Country Daluen Junior High School,
Miaoli 36056, Taiwan (ROC))

Albugo species were collected from Amaranthaceae, Portulaceae, Convolvulaceae
and Brassicaceae in Taiwan.  Specificity, sensitivity and application of these
Albugo-specific primers were tested in the study. Sequence characterized amplified
regions (SCARs) were used to screen the individual specific DNA region of Albugo spp.
for design of Albugo-specific primers. Sensitivity of the primers was tested with
different A/bugo species by polymerase chain reaction. The results showed that A/bugo
bliti from Amaranthus mangostanus and Am. mangostanus forma ruber were identified
specifically by Abw260 primers (abw260-up: 5'-cgacaagtaccttcctacatc-3'; abw260-dw:
S'-gatgtaggaaggtacttgtcg-3"); A. bliti from Am. lividus, and A. portulacae from
Portulaca oleracea were identified specifically by AbI258 primers (abl258-up:
S'-aaggcttgtataggcttatge-3'; abl258-dw: 5'-gactgtggtcgacatgattta-3") and Abp260 primers
(abp260-up:  5'-gcgttettgtttgtagegtta-3';  abp260-dw:  5'-gacacgagtgcaagtcatcat-3"),
respectively; 4. candida from Raphanus sativus and Brassica pekinensis were
identified specifically by Acr250 primers (acr250-up: 5'-atgtgaagcggaacgagtgt-3';
acr250-dw: 5'-ttagtggtcatcggcetcettc-3').  Sensitivity of Albugo-specific primers was
tested and 100 pg DNA was the least amount required in each reaction solution. The
relationship between the amount of sporangia and sensitivity of these A/bugo-specific
primers were analyzed. The sporangial DNA was extracted by glass beads method.
The result showed that 4 sporangia DNA/reaction could be detected with
Albugo-specific primers, but positive PCR band was obtained with 17 sporangia
DNA/reaction. In the detection application of these A/bugo-specific primers, specific
bands of inoculated Albugo spp. were observed distinctly with inoculated but
symptomless leaves of Am. mangostanus, Am. mangostanus forma ruber, Am. lividus, P,
oleracea and radish. No bands were amplified with control leaves of host plants. DNA
was also extracted from leaves of different infected periods after inoculation and
analyzed with Albugo-specific primers. The results showed that the specific bands of
inoculated Albugo spp. were observed clearly three days after inoculation of host plants.
Therefore, the Al/bugo-specific primers designed in this study could be applied to the
identification, detection and monitoring of Al/bugo spp.

(Key words: Albugo bliti, A. portulacae, A. candida, specific primers, sensitivity,
detective)

*Corresponding author. E-mail: mllee@tactri.gov.tw
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