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Grapevine virus epidemiology in Japanese vineyards and Nurseries, and
establishment of collaborations to manage the issue.
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We developed a NitroPure Nitrocellulose (NPN) membrane-based method for
sampling and storing grapevine sap for grapevine virus detection. We devised an efficient nucleic
acid extraction method for the NPN membrane, resulting in 100% amplification success for grapevine
leafroll-associated virus 2 (GLRaVv2) and 3 (GLRaV3), grapevine rupestris stem pitting-associated
virus (GRSPaV), grapevine virus A, grapevine virus B, and grapevine red blotch virus (GRBV). This
method also allowed the storage of recoverable nucleic acid for 18 months at room temperature. We
created a sampling kit to survey GLRaVv2, GLRaV3, and GRBV in Japanese vineyards. We tested the kits
in the field in 2018 and then conducted mail-in surveys in 2020-2021. The results showed a
substantial prevalence of GLRaV3, with 48.5% of 132 sampled vines being positive. On the other hand,

only 3% of samples tested positive for GLRav2 and none for GRBV.
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Table 2. GLRaV3 and GRBV nucleic acid recovery rate from NPN membranes.

Maceration Buffer Method Washing Buffer ® Template for PCR P GLRaV3 ¢ GRBV ¢
EB A No treatment Disc 0/48 0/48
B Triton X-100 Disc 16/48 23/48
(& FTA reagent Disc 0/48 0/48
D1 GES Disc 33/48 41/48
D2 GES 2 uL solution 37/48 44/48
El GES + beta-m Disc 40/48 43/48
E2 GES + beta-m 2 uL solution 48/48 48/48
GSB A No treatment Disc 0/48 0/48
B Triton X-100 Disc 13/48 24/48
Cc FTA reagent Disc 0/48 0/48
D1 GES Disc 31/48 43/48
D2 GES 2 uL solution 34/48 47/48
El GES + beta-m Disc 42/48 45/48
E2 GES + beta-m 2 uL solution 48/48 48/48
Water control A No treatment Disc 0/48 0/48
B Triton X-100 Disc 0/48 0/48
C FTA reagent Disc 0/48 0/48
D1 GES Disc 0/48 0/48
D2 GES 2 uL solution 0/48 0/48
El GES + beta-m Disc 0/48 0/48
E2 GES + beta-m 2 uL solution 0/48 0/48
Pasitive contrg Traditional nucleic acid extraction method without the membrane 48/48 148/48

[6,18]

@ beta m = 1% beta-mercaptoethanol. ® Disc = Membrane placed directly in a PCR tube, 2 uL = a tube containing a
membrane, and the washing buffer was vortexed for 90 s, and then 2 pL of supernatant was taken from the tube
for PCR. © Number of samples correctly identified as positive/total known positive samples tested.



Table 3. The NPN membrane grapevine virus sampling kit and its procedures, Japanese vineyard
grapevine survey 2020-2021.

Petiole collection

e Arbitrarily select fresh grapevine petiole samples from the vine’s canopy. Sample both young and old leaves from different
parts of the canopy.

e Record the cultivar and note any observed symptoms at the time of sampling.

e (Optional) Store the sample in a freezer overnight to soften the tissue.

Blotting

e Cut the petiole samples into small pieces using a disposable razor blade.

e Place the petiole cuttings into the bottom of a disposable medicine cup until a layer of tissue covers the bottom.

e Add pre-measured GSB (1 mL) to each sample cup.

e Use sterile 15 cm long wood applicators with blunt ends to mash the petiole tissue for 60 to 90 s until the color of the buffer
becomes green, and then macerate the tissue for another 60 to 90 s.

. Dip the wood applicator into the mixture and gently touch/blot it onto an NPN membrane; blot thrice in one spot, and then
repeat twice to create three spots per sample.

. Allow the membrane to dry for at least 24 h, and then cover the surface with the provided protective paper.

Nucleic acid extraction and PCR

Remove a 3 mm disc of the blotted membrane using a sterile micro-punch.
Place the disc in a 200 uL microcentrifuge tube.

Add 50 uL of GES containing 1% beta-mercaptoethanol to the tube.
Incubate the tubes at 95 °C for 10 min, and then vortex for 90 s.

Place the tubes on ice.

Use 2 uL of the supernatant from the tubes containing discs as a template in a 25 uL total volume PCR reaction specific for
each virus using the appropriate primer set (Tables 1 and 2).
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