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Development of detection methods for Allium virus X using RT-PCR. Koji Katsu, Koshi Ueda® and
Hirotaka Sakata" (Tsukuba Center, Yokohama Plant Protection Station, 1-7 Nagamine, Tsukuba,
Ibaraki, 305-0052, Japan. Narita Substation, Yokohama Plant Protection Station, Tennamino 2159,
Komaino, Narita, Chiba 282-0021, Japan). Res. Bull. Pl. Prot. Japan. 51: 33-36 (2015).

Abstract: During viral disease surveys of ornamental Allium bulbs from Holland at post-entry plant
quarantine facilities in Japan in 2009 and 2010, leaf symptoms showing yellow or chlorotic streaks
were observed on some Allium plants. On the basis of results of the diagnosis including the screening
of virus genus by TEM, RT-PCR method employing universal primers for Potexvirus and sequence
comparisons of its amplicons and so on, the presence of Allium Virus X (AIVX; Genus Potexvirus,
Family Alphaflexiviridae) which is not known to occur in Japan was verified. However, except for
Miglino et al. 2006 and Miglino et al. 2011, there are almost no reports of AIVX to our knowledge.
Therefore, possible options for diagnostic methods for AIVX (use of newly designed species-specific
primer sets) were studied. Results showed that the RT-PCR method using the species-specific primer
set “AIVX6726(+)/AIVX7017(-)" newly designed in this study is simple, low cost and can detect AIVX

with higher sensitivity.
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TACGCTGCCTTTGACTTCTTCGATGGCGTGACCAAT GGCGGCTCCATGCTCCCAGCTGACGGCCT GAGGCGCCAACCCACTCCCAAGGAACTCATCGCTC
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Fig. 1. Species-specific primer; AIVX6726(+)/AIVX7017(-) primer design domain

Table 1. The base sequence of the AIVX6726(+)/AIVX7017(-) primer

Primer

The base sequence

Amolification size (bp)

AIVX6726(+)

5-CTCGTTTGGAATTGGGCTCTC-3'

AIVX7017(-)

292

5-ACTGCTTGGTGGGTTCTGTG-3'
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V. Table 201 CRISTEZ FEL . Veriti® 200 (Applied
Biosystems#:) (L FORT-PCRE D [ ) 12 THNE %475
72

i £

1. JVAIVZARFDOHERE ROEEEC T FIT DEHE

A SPE R % 78 L7z Gladiator B-10#(Fig. 2. @) O&ET-
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Table 2. Reaction liquid composition of OneStep RT-PCR

Master mix Volume (ul)

RNase-free water

5XQIAGEN One Step RT-PCR Buffer
dNTP Mix(containing 10mM of each dNTP)
AIVX6726 forward primer(25uM)
AIVX7017 reverse primer(25uM)

Q solution
QIAGEN One Step RT-PCR Enzyme Mix
Template RNA
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Fig. 2. Condition of the plant with which AIVX was infected, the viral
particle of AIVX and amplification product acquired by PCR.

(D:Condition of Gladiator by which infection of AIVX was checked.
Yellow streak was observed in the leaf. condition. @: The string-like
particles observed by the electron microscope. (A bar shows the length
of 200 nm.) @®): The electrophoresis photograph of the amplification
product acquired by PCR. (An arrow shows the band size of about 280
bp.) Lanel, 2: Gladiator B-10, M: 100bp Ladder Marker
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2. B F2WA(RT-PCRi%) DAL
ARWFFETAIVXZ FRR ML §5 2 L &2 HIISH Bl a2kt
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Fig. 3. AIVX6726(+)/A1IVX7017(-) primer specificity study

M: 100bp ladder Marker (An arrow shows the band size of about 300 bp.)
Lane 1: PIAMYV, Lane 2: PVX, Lane 3: NVX, Lane 4: AV3, Lane 5: NMV, Lane 6:
positive control: Gladiator 35-B, Lane7: negative control: Purple sensation 74-F

AIVX6726(+)/AIVX7017(-) primer
(Target size: 292bp)

Potex4/S primer
(Target Band:280bp)
Fig. 4. Detection sensitivity controlled study of Potex4/5 primer and
AIVX6726(+)/AIVX7017(-) primer under test: Violet beauty 20-F plant

M: 100bp ladder Marker (An arrow shows the band size of about 300 bp.)
Dilution magnification: Lane 1: 2, Lane 2: 2x10, Lane 3: 2x10°, Lane 4: 2x10°,
Lane 5: 2x10*, Lane 6: 2x10°, Lane 7: 2x10°

Left photograph: Potex4/5 primer ,right photograph: AIVX6726(+)/AIVX7017(-)
primer
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Wi A AsBalE S, o> Potexviruslg D5FED ™7 A )V AZDONWT
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F/o0 KT 74— HOTAIVXE W4 %8 7 OS5
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