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AFAFEETA LA (BYDV) 1, OSWARD and
HousToN™) kb, FHTHE I hi, DK,
ROCHOW and BRAKKE!D 3w 4 A AD{LIZKE) L
TR, MULEIZ DT 2D R AT icbiizd:
1018, BYDV 2, 775 & v TN S n bl
#R#E D Luteovirus group 3.1 Z & T4 O@?ﬁﬁ\i
(RMV, RPV, MAV, PAV) »3i& 3T\ 5D, 16018)
19804, KoOJIMA B® i3, HARBCTHHERETT
F A FHIREFRL, HFEL BYDV 0—%#HTH
5 L, TAKANAMI and KUBO®:19 3, BYDV
L@ U Luteovirus group BT A X2z FHER v
4 VA (INDV) & 25 77 4 =388 w 4 LA (PLRV) %,
FAa7n T I A ANFROEL Xl b WE L
L =AM, BARNETT 52 3, BYDV-PAV Rffis+
FAETRETITAL, =N Tt T IR ANEME
Ufeny, ORGSR, ¥R LTLWERTH
Sl EHE LTV B,
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st 4 L Ayt KoJiMA 58 o 4 8t L 72 BYDV-
805 Jyk ThH D, FHEHE 2WHO = vF (i =4
7) &, BYDV £ a2 v 775 4> (Rhopalo-
siphum padi) THERFEL, REAN (23°C) T30 A4
BL, BREEeboriilbik & L,
2. 94 NADHFHAL

BYDV offifbid, FAR 610 OFERHE UTiil 1,
Fiohbh, —70°C THAEL TE W HEEL 01M V) v
TEE (056% A AhF he=a s — L&) pH7.0 %
MWz TERL, FOEHCBSEDZ vkl sty
BEE U e (KEE OO BER 0K, 8% PEG § 6,000,
0.2 M NaCl, % fin % ¥R, —RKE L. IREm o0
LC#E LI, ZOUkl%E 1% Triton X-100 % &5k
B CREL, 20% 7 v v g vEBVIHEE O
HEA 2 BRI U CE Lic, T O, 10~40% mEmmeE
SR DDA T I T A LAY — vE ST L, S EE
DEROIEEEY 001 M Y VRS CIEF%, —70°C T
B L,
3. 7AMTSROSHEE

1% BERALAKFER T A o F (5 : Jeshg) ofif%
MHE LD, F=vv Y RCEBELEO R A— 1 =
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F o T4 P RS, 25°C, 5,0001ux, 16 KRBT C
BB L, THECH A A FOFE—FERFEL, 0.5% &
TUESERE - bV v AR CRERE Lo, BRI
BEL, 1% Cellulase “onozuka” R-10 % %\t Cellu-
lase “onozuka” RS, 0.05% Macerozyme R-10 % %\~
i3 Pectolyase Y-23, 0.7M ~ v =y + (pH 55) %%
UEEWCER LT T LOEN, e b 7752 M2
e BB, 0TM < v=y FRTERERYE L fobiE
D EERE LT,
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25°C, 1540fH, BT L Tk BYDV, #V —1-
An=F v (PLO), 7= lgh ) v AEBESHVILY
VEES ) Y MEEK 0TM = v =y FREh) ORAY
&, FROS AL SSAMNER 0OTM<v=y b aE
) B, 25°C, 155 LI, Shiz, 0.7M ~
V= MEWK (CaCly &is) THOSBERGE LTz,

5 7 bS5 boisE

Fm b 75 A OEMY, OKUNO and FURUSAWA
51214 1z # 1, 0.2 mM KH,PO,, 1 mM KNOs;, 1 mM
MgSOy, 1M KI, 001 #M CuSOy, 10 mM CaCl,,
BOpugmber»nyYvy, 0TM=v=y } pHHb3 %
EickEMT, 23°C, 1,000 lux F T L7,
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LY A L2 B REESL, Jiffi 2048 20 BYDV
Bl 21 o MAPUADIFELL, FIES O HE L
TiTle o tc, Tibh, BYDV-hifiEne i-2= 79
VERBL, Thic FITC (FY-fbsf) & v 2 EH o0
100500 LERY, AF, £ /s 1~2 0 DR
HHER & Uice ADEEIEYL, AR BEMEE (RAXS)
DT T8 57
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BEEAF L 0BORICT R P75 R N OEFR,
SHEE R L T2 T L bt 80% H - i (Fig.
1), ¥iz, ¥thow7 »r Y o VEEY 750 pg/mé i
ThE, eI AMCEERBIETE R A 7FY
T ORFEABAE L,
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1) pH L 2BpR0ER pH4.0~59 Ofiic ks
BRI ROERZF I (Table 1), pH 4.0 T2
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ER YR E Badk Ul o fch’, BYDV, PLO L3
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Fig. 1. The time course of protoplasts Viability
obtained from barley leaves.

Table 1. Effect of different pH in citrate buffer
on infection of protoplasts with BYDV

pH  contraton  cemiraion  Infectivity
__(egimb)  (ug/mi) (%)
40-47 1 1 0
5.0 1 1 01>

5.3-5.9 1-2 1-2 0

Table 2. Effect of different concentration of
BYDV, PLO at pH 5.0 citrate buffer
on infection of protoplasts with

BYDV
Contration cenceation Infectivity
(#g/mé) (1g/mf) (%)
2 0.2 0.1>
1 0.2 0.1>
1 1 1.0>
1 2 0.1>




100 bR A EERNNEE B4 H25

FFBFRAET 4 7 Vg ZEEACTRRPROER
#F -~z (Table 3), pH 5.0~5.6 DHiH T L DKL
THEGMEDdHR, BYDV 10 ug/mé &5 @ilEY
BAubz bk YR, 47% T TEA LR,

4) CaClyjfife BEBORGHEHICE ENB CaCly
W X AR ROE Ry F~F, BYDV, PLO &3
v 1pg/mé, SEEWED pH 5.0 OFMETEBLRITRL,
CaCly 0~100 mM %#&1: 08M < v = o FETE LS
B L7, BER e 2RISR o1,

B) U VEAEERICKDER

) VEREH R A RGT, BERT o1 (Table 4),
7 A L AYEE 1~4 pg/md, PLO &R 0.2~2 pg/mé, &
&% pH 5.3~5.6 DFIFE T1E, EDRITIs\ T HEGEE
EL, BEERERRSbhIE T, LnL, pH56
BT BYDV 10 pg/mb i B, A AT 4 7> a
v JEERGWTEEYTR S &, BRYPERKIX18% &t

2712

Table 3. Effect of osmotic shock on infection
of protoplasts with BYDV

e o st i Infectivity
{¢g/mb) (¢g/mé) (%)
1 1 5.0-5.6 0.1>
1 1-2 47 0
1 2 5.0 1.0
1 2 5.3-56 0.1>
2 1 5.3-5.6 01>
4 1 5.6 0.1>
10 2 5.0 4.7

Table 4. Effect of phosphate buffer with or
without osmotic shock on infection
of protoplasts with BYDV

Virus con- PLO con-

centration centration pH Infectivity
(pg/me) (1g/m¥) (%)

Lo 14 02-20 5356 01>

2. 10 2 5.6 1.8

a) without osmotic shock.
b) with osmotic shock.

% =3

BYDV-805 & Bt #kA A F AFHER T+ 7T A~
EREALLERTHZ LRDERL (Plate 2), K
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DB, FAAET 47V a v 7EAEHTHo T, K
FEFER & BARNETT 5 OB LB L THB L,
TR N TAPNORBRPRNE LTERCTH - &,
Ff2 BARNETT & 2MRHE ORGSR A 4ot
Tt 7 = VIR pH 5.0 2l CER Lo B A
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% T, FUKUNAGA 54, NAGATA 51U 5 TMV-
RNARVRY - Al ATEAa7a b 752 ~K
YuX gfo, Luteovirus @ K5 in vive s\ CEEE
ERRERNELAENRE VA L ADEE, VAV — Lk
LTI NARIRIIAE DT LS AL BEH
H5,
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1) 7= VEEEEW AR\ T pH 4.0~5.9 OFiHE T
BEfiied &, pHE0 DL TERLLLEENRD B
iz,

2) 7= UEEEEW pH 5.0 # BT, TALRA, A
V-L-A N =5 v (PLO) BEAZ 2 TEELTRS &,
BYVD 1 pg/mé, PLO 1 pg/mé A\ teE, Brc 1%
¥ CHBRRP LR THZ ERD o ehd, KEREERD
ERIFRD LRI 5T,

3) AAET 47 Vay 7EERAGCCEREYTR S
ERGEVCEE LD AEDHTH Y, BYDV 10 pg/mé &
A VAEEY LTS b X oI 47% ¥ Tk
AL,

4) ) VEREEW T CoBRL, 2 = vEERBERR T
DEAE L D BHRRHED 5 T2,
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Summary

Mesophyll protoplasts of barley 72 hr after isola-
tion were infected with barley yellow dwarf virus
(BYDV). Protoplasts which inoculated in citrate
buffer caused higher infection than those in phos-
phate buffer. When procedure of osmotic shock
was applied for inoculation using higher concentra-
tion of the virus, the increase of infection to
protoplasts was obtained. At optimum conditions
for inoculation (BYDV 10 pgg/mé, poly-L-ornithine
10 #g/m#é, in citrate buffer at pH 5.0 containing
0.8 M mannitol), infection of protoplasts was only
about 4.7%.
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Explanation of plates

Plate

1. Protoplasts isolated from barley leaves after enzyme treatment. Bar represents 50 gm.

2. An infected barley protoplast stained with BYDV-fluorescent antibody 48 hours after inocula-
tion {an arrow). Uninfected protoplasts that were not fluoresced were shown besides the

intected protoplast. Bar represents 50 #m.
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