Top| Vg L O PR 411 33-42 (1993) 33

FIH] FJ (R I B T RV SR (2 ?ﬁ; ﬁ“ﬁf =) (rice stripe virus, RSV) >
A260/280f~[};’[£$1.409i0.13 P R J%Jﬁ 367 278y « 1 (= FHRI D Y )
}%ﬁ'a@i‘iﬁ LERIRGERL S LI o;i“rl’“ %“; SDSHiei ]l | 12.5% BRI i1
Zu B134.7 KHgrp 1= FE o fanat (S E) F A PR ST BE S AT & AR
2%(&&%&%1@&%&“ T E[Tynn‘lOnm P =R - B E40pm  ROY R R
i Tjﬁﬁg‘ﬁlﬂﬂ J)ff =) JERF o F{J* |western blotting £ ' RSVPLTIEFZRSV W = K [k )ff
(maize stripe virus, MStV)fi/EL[EH | Eﬁ? R ) e S (a2 5 ) f“"ffj_,;(rlce wilted
stunt virus, RWSV)FJ, + ELISAT RSV i RSVIRFUE = 55+ [EMStV
RWSVIS H %59 ol v~ s o

RSB © IFefiB AT A R - A e “'/%ifﬁ'ﬁjd[f

il

Hil

7?*5?&[‘%?& Tﬁ[uﬁ(rice stripe disease)f& fil fL7% 1890F (RA* [ 24 F—ﬁ%ﬂlf“ﬂﬁ% BEFL ~ A Rl &
o B~ U A HAT 19697 ﬁ'féc‘l%d") » B 155 [21971~1973F 2 i~ ~ ~ W[
R ERT  HEREF VE LT H'jﬁk’ﬁ' A F%E’%Bﬁ]ﬁh mfﬁ A %d[‘t—q’?ﬁﬁ?ﬁj °
19845 gy~ W [eg o 5T & PoRERIE > R e = > SRR S VIR S 2 RPINE
—~ Jﬁ&ﬂévﬁ ek BHRP £ 40~50% fr‘@%tfsjﬁﬁ %11984~19873 K St ev ] 2 h o F — ~ Z WK
952 A 5T 557,663 ~ 18,744 ~ 5,917%4,284 ha o 1988F '] i % & Fd i 7 ER A [ 2 9 ) £] L
= f,[,FE [ & *ﬁ{ﬁ:ﬁ(“) o

J‘ffnqﬁi—%ﬁ Eltenulwru EIEER LFL“‘;%EVTEJ% :'"L ) ifh'] T 0 (DAY &2 F 1 ED IE@?ET%@E?&
SRES A S R S 5T 47 BHEY35 KR4S S?f 75~ & T [Fil 7 1A% A 1545 P& (single strand
ribonucleic acid) ° (2)@? A .~ & ZEfill 57} 1 (noncapsid protein) > (3)?{{} RO T ] A A
SEECE (4)’?E H AR wﬁt&l(delphamd planthoppers)!’ Jﬁ@%’wﬁﬁ 147 =¥ (persistent-propagative
manner) il 5 41929 o T pIA AR TFLHFFJ%_Z (rice stripe virus, RSV)= Rl fHIH R ek (Laodelphax
striatellus (Fallen))fx /1 @45 > Unkanodes sapporonas Matsumura *  U. albifascia M. Terthron
albovittatus M. 7 ZRERT P FE @8 4 2 @0 1 4 B AT (B AR e e T R
©19 e A ¥ 5 Iﬁcpﬁeﬁi Vmﬁﬁﬁ’ff 3 VRS F AR N Ty ?:«_f [ 1% BV 1 g
L"?é&f', Py = -

=1l 4 =‘Nﬁfﬂ’mu$&F 570306 B -
B h L ¢ o5 PR AR (BN R~ SRR



34 Tl 1 L 3 S WA YD — 30

MM KFE

A

J‘%mﬁ:i‘% ﬁ)ﬁ 7F§FV‘1987¢" ’—ELZIF REFIERT r+¢ﬁﬁmfﬁ§,ﬁ (E,J%)ﬁ‘/*i%fgt (¥
75)[7]?\: FIJ NES Jﬁ]% UV H9R et (Laodelphax striatellus)[™ ¢ ﬁAL R %7 Q\:i‘?:lkﬁF FlEET i iR
% I 0] £ L6 TRV 1 R FRRRIR o — HEFR & S 10~ 14 PSRRI 7 (-20C) >

REMIL

RS T’:ﬁ ) (rice stripe virus, RSV)aci [~ i [Et5574 C("]t BT AE T o FVIFTN R AR
F 3% El 0.25M1’E§§tf1&£“"% EfkpH 7.5(]] F'[O.Ol M EDTA, 0.1% Na,SO,)!I"| #& 2| 5% (waring
blender) 7 53 #Y F fﬂﬁl 3055 & > AP alTRCE o RORAEAE DT PYE [T HR(CCL) = IR 1L
20% o F k] 12,000 gEE <10 min. > V_Hehk I 1% (V/V) Triton X-1007k 55 $#&4F 1055 &
%A% 12,000 gEE= 1055 & > TV ek ™ 1'19.5 ml 20% 7%, ﬁi’ﬁ*fﬁfi‘@i » H781,400 gHE<90 min.
Y TEEET]0.025 MEGEE S35 Bk pH 7.580F 1 o I S~30% B BV E > 57155,600 g
2035 hr o JUV A R A0 72,400 gBEC 12053 YRR 0 TR 0.01 MBI RZ [k A5
HERIE R~ Bl g ‘Flkf”' FEOIPTE o 2E - R [ U AR R P BE e Bl
[FE3ACT =BT 53% (W/W)R PREE (Cs,804) 7 L 19378 462,300 gB=20 hr > 17V

—r%

L :l‘ < 9

i“J EHE 72,400 gEE-90 min. > TREEPIF] 1 0.01 MEGHE 5|75 Efe gy 27 p s R Al AT 9
> LT R B (R T B IR VAR
EFHEMEBREE

I I'“ = - iﬁﬁ??[ﬁﬁ Tt E7810.1% bacitracintd L:Jif-lﬁ % ’ﬂﬁ’\éﬁﬁtﬁ(grid)fﬁ'ﬁ?ﬁﬁ [

RENUAIZR LMLl ﬂl’ﬁ’%l min. > IR FSrAR R R I L 20 SpARE o BEAN ] 2~ 39
Z%E—Iﬁﬁi%iﬁéﬁl(Uranyl acetate, UA) G BEBE o1 » B0 e i I WG Sz 85l b o s » f14¢ F“f
=" BA 1 (JEOL 200 CX)f % -
A& MR E

ﬁ'}i‘tfﬁf}‘fﬁw )[jf F—}iﬁ J= ATEV(F1#0.15~0.18 mm)AE TR AT B s D S Ay
VAPIBHE SHAAE T [ BR(COTEY 3~AFGEETRER ) A ELSL AT » 5 & B T EI550.200
=S 10F & Eﬁ'yﬁé—: '%%[@%%F'[}%?ﬁﬁ d ke R E Y [?’}ﬁgﬁ?‘mﬁfjgﬁ ] 2
gguﬁﬁ%y;ffér, R O
REHEADFTEZAE

VT 53 AR I VA (R R T B R [ G [ B ) oF £
mﬁﬁiff 2 G (T LY ”E’ETIO):"VTE =) AR Degradlng buffer (2% SDS, 10% Ficoll, 0.06 M
Tris-HCI1 pH 8.8, 0.002 M EDTA* 0.01% Bromophenol blue)¥*65°C & 10 min. % & fqﬁ%?%%ﬁ‘
73 #7(SDS-polyacrylamide gel electrophoresis, SDS-PAGE)’ I'] Pharmacia (LMW) Calibration Kit
R S VST TR GEAERER T O VAL ISR R 5T 2T B .



AR A P 1 A [ T 35

i i S R A ERIE
AT ﬁzﬁ J Z7E ) 7] (complete adJuvant)iE‘lfl =St o TR R A
—~ JE Fa T [ R ]1mcomplete adjuvantif-L G707 DR R o HERE R B

FHET P ELE20.5 mg/ml o - R 4«1‘7«@ Jir,gl*' o IR D3R DV o F P
Y i~ #(SDS- immunodiffusion) iy -4 ;ﬂﬂr[ [VFI(homologous) ™ ! i (heterologous) ekl
VR -
% % B2 2 8 45 4 #7 (Enzyme-linked immunosorbent assay, ELISA)

Rfé’ff Y = RE AR 3|3Fﬁ £l coating buffer (phosphate-buffered saline (PBS) » pH
745 [ 710.05% Tween-20)1fi % » 3 SV VR 3 A6 [ Bl (A260=0.5) 107 7 FiR - ié.‘r
ERHLRL o SR P yE R F rfF ARG )ff IR NNV i I A %’F‘E‘(polyclonal antlbody)
Be fjl P PR RS T S P kB i (preabsorbing) - A1V 1 g fit B FE 4 ml
conjugated bufferfF + IV 1 mlfjx Gl VA kot STEIRSVHRT E 10 min. i i o 7
i F)ﬁl@‘%?ﬁ‘ 77 #r(double antibody sandwich ELISA, DAS ELISA)#x ®'|Clark and Adams./ 7 #
(12 SRERTgGH L% 17 lpg/ml, IgG-alkaline phosphatase conjugate Sigma’# % Eg,;uft‘l 000
FF'f', o Indirect ELISAF[[t3#Voller ef al. 207 Koening ®2 1 43 o Ty fRH4# ok p 7 ) coating
buffer® TV B VR AR VAT [ 2 HEL(A260=0.5) 200pl © K &1 '/ PBS-Tween
5 Bk IgG (1ug/m1)f§ﬂﬁf‘37 CTISE A3 hr o 7ETE &9 " ' conjugated buffer (PBST[’| FA'IZ%
polyvinylpyrolidone-40) 7 % 8,000 lﬁ JV goat-anti-rabbit IgG-alkaline phosphatase (Boehringer
Mannheim, Indianapolis, IN) > #°37°C fi’?fﬁ[’.’a hrF‘} 4C lpﬁ_}'?z YH MR T i?\fﬁ?\diethanolamine
bufferJ/ f’fj’ ﬁl’ﬁﬁ“ ' ELISA] # 5 (Bio- Tek Instruments, Burlington, VT)I[7# A405. = I*

fill o FLEAELISAST AR - FEE i B  Hfl1E1a% Bk (extracting buffer) 200u17fI e > Kl
ﬁ%*ﬁﬁ[ﬂ *IJJ\_F,%)F‘@#}J [/\ZE”—L FIJJ\:[\%)T[‘ *r'i‘f‘?/&‘{?[&ﬁ ,Fi‘ﬁélAél'OS%Iﬁ E[, i{rl([ I@T
PO IR 4 o B30 7 FLART )T B9 R3] o AR e

X

RE 21t
P PR AG ST T RS L R 020 he IV BHEEEE (7.5 emx 1.5 cm)'%K3.4~3.5
eI 2 () » AEIRE R BT A ()2 T 59 1 $6220~320 nmif 9 5 3t - 6 gy
g (ST I RE261 nm 236 nm(fE ) o 2V 10w A |'° AN lﬁl F1260 nm=*280 anTS'llTF“lﬁ
(A260/280)%1.409%0.13 « #USGingery et al.V %19 (B2 2 o B 780 R B R [ 2 g
B EL 7. 2|,tg~53 8ug > 10 ~FT [>T Jf:“ff 2 B E527.8pg o S T IR EL DA [ B A N et e
IJ4- £¢Vﬁﬁﬁﬂﬁr%@?@ﬁ@mm’@ﬂééﬁyﬁﬁﬁﬂwf%@ﬁ%
B (&
EFHEMBEE
A 56 S B AR [ VRSV A R ) 2% S S (UA) Y 7 B B
i pr R lﬁéﬂﬁlﬁélkﬁlﬁ(hehx structure) ° E[’I’iﬁ 7410 nm o Y EL R TEEGTES
AR B TSRS 5T RS )

=
\CP



36 B 1 3 T U T~ 30

20t

Absorbance

[] |
0 60 3z0
Wave Length (nm)

i~ AR PR S R YA VR T~ TR AR 9 e

T o I i" °
Fig. 1. Purit{ed rice stripe virus obtained after isopycnic  Fig. 2. ftrawolet absorption spectrum
centrifugation in 53% (W/W) cesiumsulfate gradient of purified rice stripe virus.

at 62,310 g in a Hitachi RPR 65 T rotor for 20 hr. A
single opaque band formed at 2.7 cm from the bottom
of the centrifuge tube (arrow).

= TR R A
Fig. 3. Electron mlcrographs of purified preparation of RSV. Samples were recovered from cesium sulfate
isopycnic centrifugation at 62,310 g for 20 hr and negatively stained with 2% Uranyl acetate

without fixation.
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Fig. 4. SDS-polyacrylamide (12.5%) gel showing puritied caps1d of rice stripe virus (lane S), rice wilted
stunt virus (lane W) and maize stripe virus (lane W). Molecular weight markers are shown at left
(lane ST). About 10 ul (A260=1) of samples was placed in each well and electrophoresed at 1
v/cm for 6 hr.
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Fig. 5. Absorbance (A405) values for indirect
ELISA tests using the purified virus
preparation (A) and crude sap of infected
plants (B) of RSV (O----O), RWSV([_]----
[ ]) and MStV (A----/\) adjusted to an
initial concentration of A280=0.5 reacting
with antiserum to RSV. @——@ and A
—— A represent extracts from heathly
plants of rice and maize, respectively.
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Fig. 6. Absorbance (A405) values for indirect
ELISA tests. Sap of plants infected with
rice stripe virus (RSV)(O----)), rice
wilted stunt virus (RWSV) ([_]----[]) and
maize stripe virus (MStV) (A - A)
reacting with RSV antiserum. @——@

and A —— A represent extracts from
heathly plants of rice and maize,
respectively.

A: RSV antiserum preabsorbed by crude

sap of healthy rice plants.

RSV antiserum preabsorbed by crude

sap of RWSV infected plants.

RSV antiserum preabsorbed by crude

sap of healthy rice plants.

: RSV antiserum preabsorbed by crude
sap of MStV infected plants.
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Purification, Partial Characterization and
Serological Properties of Rice Stripe Virus'

Ching-Chung Chen and Wan-Ling Huang’

ABSTRACT

Rice stripe virus (RSV) isolated in central Taiwan has been purified and partial
characterized. RSV was purified from infected leaves of Oryza sativa L. by one cycle of
differential centrifugation, followed by isopycnic centrifugation in cesium sulfate
gradient. Preparation thus obtained has a maximum absorbance at 261 nm and a
minimum at 236 nm. The A 260/280 ratio of purified nucleoprotein was 1.409%0.13. The
yield of purified RSV was 7.2 to 53ug with an average of 27.8ug per gram of rice leaf
tissue. Purified RSV stained with uranyl acetate, appeared as a helical structure about 10
nm wide. The thread-like filaments about 100-600 nm either appeared as irregular
circular form or flexible filaments. Sometimes, uncoiled filaments or filaments with
branches were also observed. One species of capsid protein subunit with molecular
weights estimated as 34.7 K was obtained in the purified preparation of RSV by
SDS-PAGE procedure. In western blotting test, the antiserum produced against RSV
reacted specifically with RSV but not with two other tenuiviruses, rice wilted stunt virus
(RWSV) and maize stripe virus (MStV). However, positive heterologous reactions were
obtained between RSV antiserum and antigens of RWSV and MStV in indirect ELISA

test, although the readings of the heterologous reation were relatively weak.

Key words: rice stripe virus, purification, electron microscopy, nucleoprotein,

serological relationship.
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