TP R ITA A Y (EpTTHD

226 % :

156~21 PR 24 (1990)

bREERIZ PO RERE 7 A AR St I NI

Apple stem grooving virus’

& & BHeF B B E
% B E B A HA
BB R
oK R fF-l T B —
pe s Lo

Apple Stem Grooving Virus Isolated from Japanese Apricot (Prunus mume) Imported from China.
Tutomu TakaHASHI, Norihiko Sa1rTo, Masaaki GoTo and Akira Kawar (Yokohama Plant
Protection Station, 6-64, Kitanaka-dori, Naka-ku, Yokohama 231, Japan), Shigetou NAMBA,
Shuichi YAamasHITA (Faculty of Agriculture, University of Tokyo, 1-1-1, Yayoi, Bunkyo-ku,
Tokyo 113, Japan). Res. Bull. Pl. Prot. Japan 26 : 15-21 (1990).

Abstract: Apple stem grooving virus (ASGV) was isolated from the symptomless Prunus mume
imported from China in 1985 under post-entry quarantine at Yokahama plant protection station
in Japan. The virus was sap-transmissible to the herbaceous test plants of 16 species in 5 families.
When several woody indicator plants were inoculated with the bud from the impored plant of
Prunus mume, Malus sieboldii MO-65 and Malus scheideckeri showed necrosis in their tissues
adjacent to the inoculated site and Virginia Crab showed stem grooving on their shoots. The
thermal inactivation point of the virus, using the sap of inoculated Chenopodium quinoa, was 50
~60°C (10 min), the dilution end point was 107*~10-%, and infectivity was retained at 15°C for 17
~24 days. Very flexuous filamentous particles 600~650 nm were observed in partially purified
preparations. The molecular weight (MW) of the coat proteins of the virus was 27,000 daltons.
The MW of nucleic acids was 2.38 X10° daltons. Purified virus reacted with antiserum against
ASGV by gel-diffusion test and immunosorbent electron microscopy. This is the first report on

the isolation of ASGV from Prunus spp.
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Infected leaves of C. quinoa

add 2~3 vol. of 0.05 M phosphate buffer pH 7.0
containg 0.02 M 2-mercaptoethanol

Grind

Squeeze through cheesecloth

Crude sap
add active carbon (4.5 g/100 ml sap)
and stir

Centrifuge at 10,000 rpm for 15 min

Supernatant

add Mg-bentonite preparation

(50~70 mg/100 ml supernatant) and stir
Store in refrigerator for 20 min
Centrifuge at 10,000 rpm for 15 min

Supernatant

add 6% PEG, 0.02M NaCl and stir
Store in refrigerator for 2 hrs
Centrifuge at 10,000 rpm for 15 min

Pellet
Resuspend in 0.05 M phosphate buffer pH 7.0
Centerifuge at 10,000 rpm for 15 min

Supernatant
Centrifuge at 30,000 rpm for 3 hrs

Pellet
Resuspend in 0.05 M phosphate buffer pH 7.0
Centrifuge at 10,000 rpm for 10 min

Supernatant

Layer on rate sucrose density
gradient tubes (10-40%)
Centrifuge at 24,000 rpm for 2 hrs

Viral zone
] Centrifuge at 30,000 rpm for 90 min
Pellet
Resuspend in distilled water
Purified virus

Fig.1. Procedure of purification for U-42
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Table 1. Herbanceus host range of isolate U-42

Species Symptoms
Chenopodinm quinoa CS, Def
C. amaranticolor Def, Mo

NS, Fef, Mo
C. _!rru'f.'-ff.’sm T

C. murali

Beta vilgaris

Nicotiana glutinosa M. VC
N. clevelandii

N. rustica

N, debnevi

N. svlvestris

N, tabaciom “white burley”
N. tabacum “KY-57"
FPetunia sp.

Datwra stramonium
Physalis flovidana
Lycopersicom esculentiom
Gomphrena globosa

Vigna sinensis

Vicia faba

Crlveine max

Phaseolus vilgaris

P. radiatus

Pisum sativum

Cucrmis sativim
Raphanus sativis

Braisica campestris “santousai”
Zinnia elegans

Dianthus chinensis

Calendura officinalis

CS: chlorotic spot, Def : deformation, Mo : mottle
NS: necrotic spot, M: mosaic, VC: vein clear-
ing + : symptomless infection, — : not infected
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Fig. 2. Symptoms on C. guwinoa inoculated with
U-42.

Fig. 3. Stem grooving on Virginia Crab about
1.5 year after inoculation.
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Table 2. The symptoms on some woody indicator plants inoculated with U-42,

Symptoms

Indicator plants

Malus pumila “Virginia Crab” stem grooving
Malus pumila “Spy227"

Malus pumila “Lord Lambourne”
M. sieboldii “MOG5" necrosis of tissue adjacent to inserled site

M. scheideckeri necrosis of tissue adjacent to inserled site
M. platycarpa

Prunus serrilata “Shirofugen”
Prunus serrulata “Kwanzan”
P. armeniaca “Tilton”

P. persica “GF305”

P. hybrid “Shiro plum”

Fig. 4. Necrosis on tissue of MO-65 adjacent to
inoculated site about 4 months after inoc-
ulation.
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Fig. 6. Histogram of particle length.

Fig. 7. Virus particles from a purified prepara-
tion. Bar represents 500 nm.
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Fig. 8. Electrophoresis of U-42 RNA in 8 M-

Urea 2.5% polyacrylamide gel. 1.
asparagus virus 2 RNAs 1-3, 1.46, 1.29%
10° and 1.00x10° daltons respectively
(146 M, 1.29M and 1.00 M) : 2, turnip
mosaic virus RNA 3.50x10° daltons
(3.50x10° M) : 3, U-42 RNA: 4, citrus
tatter leaf virus RNA.

Fig. 9. Electrophoresis of U-42 coat protein in
12% polyacrylamide gel. 1, U-42 coat
protein ; 2, CTLV coat protein: 3,
Marker proteins were as follows: bovine
serum albumin 66,000 daltons (66K :
egg albu min (45K) : gyceraldehyde-3-
phosphate dehvdrogenase (36K): car-
bonic anhydrase (29K) and trypsinogen
(24K).
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Fig. 10. Reactions in SDS-immunodiffusion tests, Wells contain a-As; ASGV antiserum, b-As;
Citrus tatter leaf virus antiserum, A ; purified preparation of U-42, C; purified prepara-
tion of CTLV, P; purified preparation of potat virus T.
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Fig. 11. a, U-42 particle was trapped and decor-

ated with antibodies against ASGV. LTWwAD, KyqraAnl sy r2H05h
b, U-42 particle was trapped and decor- FEIT - 8% L I3IF—F L T,

ated with antibodies aginst CTLV.
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