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Detection of Potato spindle tuber viroid (PSTVd) in Tomato and Potato Seeds. Satoshi HosHINO, Tomoo
OKUTA, Masahiro Isaka, Naoya Tutumi, Naohiko Mival, Takaaki IKEsHIRO*, Norihiko Sarro, Tatuji
OHARA®* and Tsutomu TAKAHASHI*** (Yokohama Plant Protection Station, 5-57, Kitanakadori Naka-
ku, Yokohama 231-0003, Japan, *Naha Plant Protection Station, **Research Division, Yokohama Plant
Protection Station and ***Tokyo Sub-station, Yokohama Plant Protection Station). Res. Bull. Pl. Prot.
Japan 42: 75-79 (2006).

Abstract: Potato spindle tuber viroid (PSTVd) is one of the most important diseases of potato and
tomato, and it does not occur in Japan. It is known that PSTVd is transmitted not only through
tubers, in seeds and by direct contact but also through true seeds. Since no detection method for
PSTVd from tomato and potato seeds has been reported, we have studied a PSTVd detection method
from seeds. Whole nucleic acid extracted from PSTVd infected potato leaves was used for inoculation
to tomato plant at the seedling stage. Seeds were collected from fully matured fruits from the in-
oculated tomato plants, and they were checked for PSTVd infection by RT-PCR. Infected tomato seeds
were used to evaluate the PSTVd detection method on both tomato and potato seeds. Mixtures of
healthy and infected seeds in various ratios were ground, and whole nucleic acid was extracted from
the homogenized seeds, according to the modified SDS-potassium acetate method. The extracts were ex-
amined by RT-PCR for PSTVd infection. The results suggest, that PSTVd can be detected by RT-PCR
from a mixture of a single infected seed and 2000 healthy seeds of tomato and potato, respectively.

Key words: PSTVd, RT-PCR, detection, tomato seed, potato seed
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Table 1. Effect of the amount of extraction buffer for RT-PCR.
Kind of seeds Tomato Potato
Amount of extraction buffer (ml) 20 40 60 80 2 4 8 16
3-Temperature PCR** 3/4%* 3/4 4/4 4/4 0/3 3/3 3/3 2/3
2-Temperature PCR*** 1/4 4/4 4/4 4/4 5/12 8/12 12/12  10/12

*No. of samples detected/No. of samples tested

**Denaturation at 94°C, annealing at 57°C, and primer extension at 72°C
**Denaturation at 94°C, annealing and primer extension at 68°C

Table 2. PSTVd detection limit by RT-PCR.

A. Detection from tomato seeds

Ratio of PSTVd infected seed to healthy tomato seeds

PCR method Polymerase

1/100*¥ 1/200 1/400 1/600 1/800 1/1000 1/1200 1/1400 1/1600 1/1800 1,/2000
3-Temperature rTaq +FE 4 + + + + + + + + +
PCR Taq Gold + + + + + + + + + + +
2-Temperature rTaq + + + — — — — — — — _
PCR Taq Gold + + + + + + + + + + +
B. Detection from potato seeds
Ratio of PSTVd infected seed to healthy potato seeds
PCR method Polymerase
1/100 1/200 1/400 1/600 1,800 1/1000 1/1200 1,/1400 1/1600 1/1800 1,/2000
3-Temperature rTaq + + + — + - + + — + +
PCR Taq Gold + + + + + + + + + + +
2-Temperature rTaq + + + — + — — — _ _ _
PCR Taq Gold + + + + + + + + + + +

*Infected seed/healty seeds, ¥**+: detected; —: not detected
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Fig. 1. Detection of PSTVd in tomato seeds by RT-PCR. lanes 1-5: 3-temperature PCR. lanes 6-10: 2-temperature.
Ratio of PSTVd infected seed to healthy tomato seeds is, lanes 1, 6: 1/100. lanes 2, 7: 1/400. lanes 3, 8: 1/
1000. lanes 4, 9: 1/2000. lanes 5, 10: 400 healthy tomato seeds. M: 100 bp DNA ladder marker.
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Grind method for tomato seeds

1. Put 400 tomato seeds in 50 ml grinding tube.

2. Add 5ml of grinding buffer 1* and a metal cone.

3. Grind at 2000 rpm for one minute using a Multi-
beads shocker, Yasui Kikai Co.

4. Add 5ml of grinding buffer 2*¥* and mix upside-
down gently.

5. Transfer the grinding liquid to a 100 ml vessel.

6. Add 50 ml of extraction buffer*** and mix.

Grind method for potato seeds
1. Grind 400 potato seeds with a mortar and pestle.
2. Add 8 ml of extraction buffer** and mix.

Extraction method
1. Put 1.5 ml of the grinding sample in a 2 ml tube.

Incubate for 10 minutes at 65°C.
Add 0.5 ml of 5 M potassium acetate and vortex.
Place in ice for 30 minutes.
Centrifuge for 10 minutes at 10000 rpm.
Transfer 0.9 ml of the supernatant to a new 1.5
ml tube.

7. Add 0.54 ml of isopropyl alcohol and mix upside-

down.

8. Place the tube in ice for 30 minutes.

9. Centrifuge for 10 minutes at 10000 rpm.
10. Rinse the pellet with 70% ethanol.
11. Dry the pellet in vacuo.
12. Add 50 ¢l of distilled water and vortex.

S ok Wi

*Grinding buffer 1: 0.2 M Tris-HCI (pH 8.0), 1.0 M NaCl,
2% 2-mercaptoethanol

**Grinding buffer 2: 0.1 M Ethylenediamine tetraacetic
acid disodium salt (EDTA) (pH 8.0),
2.5% sodium Laureth sulfate, 6.6%
polyvinylpyrrolidone (PVP) M.W.
40000

**¥Extraction buffer: Mixture of equal volumes of grind

buffer 1 and 2

Fig. 2. Grind and extraction method of nucleic acid
of PSTVd in tomato and potato seeds.
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