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BIHER H ki Tit. B BSMY oM Pndfy R F X, ELISA FoU (A Z0EAT BSMV-
RNA ] *H-cDNA AT | £ 8 o 1 R 5 Ak I o £y 7 3 A M ST

FRTBIMAZEFRERIKORES o TR T, T RARE S LIGEH 1400—1600
A~ BSMV Fiki, 355E 6 ANHETR R T M, KRB S LI W BCH AT 48 N, HER 24 )
IHEAR A 70% ZAREE RE B, 48 /S A R E Bk A 1,62 X 100 —
4.0 10 MR, WHEROGREREMNG 12 /0 AT =ik,

KL R E (BSMV)ERE T
S A NEFRAFEREE TEY,
TAFHEE 1—10%, BSMV BT orE
FHAMRT, RIVBFESIHN—REH
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FAEREERTER BT RERAEREE
SAMRWCATER AR, BAEBUEH
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g, RIRHARICRZIEER
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SR (ELISA) fiT BSMV-RNA fyH 2 DNA
(cDNA) #HEERBF R RNA FOEEN
SELHFET BSMV {2k FER AR KRN F
R E—F LRk,
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BSMV #raBik (X)) £ A% F¥m, EREm!
5 EEFETT IR i
(Z) RERGEHSE
HBEAZENE 20CHREENEFEL P,
R ARG, BiETEE, BES
0.5% ¢ A LERAELBEFTIH 0. 65M
HBEIER D (P15 1), 25°C {RT 23 /N0, #F
MR REENERE LD B Bk BREXR

FIFEE, 100xe B0 3 S &h, SR EEAIR S Bk
FE 0,65 MH BREIHEE 3 UG R RIPE 0. 65 M H R
ERRH AR A B R F

(=) BEEaEiE

LALLM T, PSMY BIESEERS
27: 0.013f FREEEEFREEMIE, pHA.7, 100pg/ml
BSMV, L0pg/ml RS FEE(EE Sigma Ad], 4

£ 130,000), 0.65M H BRI, 7 25°C FHi#k

10 4, SR SHEREERERE (2x10° F
ARtk /) BE, T 25°C {RIE 10 235, 100xg
BOs 3 b, AR R F A AT 0. 650 iR
B (4 0. LmM CaCl) BE =R, BGHH 8P
A AR,

(W) FHmw

1. fRil BSMV i, LIRS BSMY &
FEH %, B 1:2000 A9 M

2, Fii G dERSREMYER L
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3. @ingiR Bl Ime/ml B
WS i (HRE) (EELRAELRTT R=
2.9) MEAFHERTEENRS M FEH
%, WAHET SR8 2nl fibik, 710 X
ERAERERRE T, HhATTENSEE
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(F) FELLEB-AERABTERES
P(FPAP) foflidr

PAP §a#]4 5 IR Sternberger 20Ty o7 R
15ml i HMRP L)1 % 15,000rpm B0 20 43
F](4°C, TR, EMIEFEEMA 0, 5mg/ml HRP
5.5ml, EREESEREE /N, 15000pm Bl
20 43¢k, W 0.01M pHY7.2 BiEE MG 3RK
(PBS) 3t 3 K, 7EVK#EH, N 6ml 2mg/ml §y 1IRP
ERALRER,AGEMRI.IN FH0.01N HCH
pH £ 2.3, N IER e 2R, 15,0000pm B
L 20 A¥5h, MRJE. RIEYEXKESG H 01N F0
0.0IN N2OH {§ pH & 7.5, 15,000pm BLO/E
F/RITSESD, FIHEERHA 2ms/ml [f] HRP $HIR.
AR PAP o, HHAKRG /1I0EMA
0.075 N EEERNAN 015N BEERBENFARHES
ki, AREINAFE RIS R TR
PAD E&¥, 15,000rpm BTy 20 4380, N FH
509 F0 BERRER R g —3, BT Sml EEEK
o, %2 F-pH6.75, 0.075N EEEGHAAN 0.015N
BREHREMRBINER (47C), HARETR R
EEEVELEGMER, £20.95 s HIEERIS
RE, HEAEEARET —10%G,

ASLEATHT B PAF &%, HRP 5
HRP FiRIESHIRED-FLEE G 1.4, B1 g 358
5 HRY f12 3o T HRP $HiRAAE S,

(73) EsfRicpifEFSfmE

FERARTE F BT, BSMV A ch{R4 G
DSBS E LR HRr 5 w6 BREEN, Hik
LB 5 A WO ACH 0 30 3R Y U R R AR TR R
fy BaMV,

() BRGCESGBERERERR

1. Fefh BSMV HEk 24 NHENARER 4R
{5 B SEZE ERAT Maver IR RE R 2 (ZETE 50ml,
Bk Soml, KiBEEY 12) MBER L, BRE
0.074 9 HCl P HIMERLE 30 &8, LIEIE
H: FR P I AL B,

2. jA1:20 &30 BSMV 1gG (lwg/ml) T
Kby 37°C 4RI 1 /N, FESEBELJR 0.01M,
0H7.2 TBS =ik,

3. 120 B R 186G (1mg/ml),

4. e 1:20 PAP (lmg/ml),

5. Ll 3,3 - ZRGARCRE: (DAB) XHGRY

A, EEMTRE 10 458, EREGZAH
0.05M_, pH7.6 Tris-HC! &by ¥t =%, BIE[#
2B RETUE, RLHENFLEREERE,
(M) bl H-CDN H®iF¢t R £ ESMV-RNA
BRE
Hr Randles &5 3448 "H-cDNA, 10° H
S IEE A Iml RGO 5M R 2K
pHS.0, 0.02MSDS, 80% FEIFS 0.198-2%
BB S bR B, 10,000 X g B0 15 A4,
KA, WMEEERBRIEREL T (—20C),
B BRULEE, 2L 100 61 32 2 rhix (0. 18M NaCl,
6.01M Tris, 0.001M EDTA-Na,, {.05% SDS,
PHY?.0) BiE . B 4pl f0 35ut S, I 14l
S ERE) BSMV-RNA-H-cDNA (2000cpm), i
ERF AN EEMES, £ 100°C KBdrE# 3
S5, EREEY, SKEREBA 60C KR
X480, REZIE, AT AL 450kl & dug/
mi DNA Fy4EriE (0.05M NaCl, 0.03M NaOAc,
0.001M ZnS0,, 5% Hik, pH4.6) h.54 4
4y, LYim s, EERRE 6 BAbr, 5 1 Y AM, 5 C R
30 M, A Iml 10% 8 TCA, LR,
Alopl 1% SMERER, WKis 30 a8, &
0.45p FEFLMEE R, H3% TCA N95% L
AR 3 R RAL R T 8 AR E R RN
B MR - 70 NES312 Ak IR R 1B
HITHE MBI,
4t

4

#

(—) BSMV @A EZRF4REHR
#

WE T #rEk o, RZER(PLOXM
¥ B TR R I A TR IR B o 2 BT R LR
RIE Mo

FLFHTARE pH 1E# 0.01M F7i%
BRI R, TR AR R R AT
RERENER,

R5 T, AN pH 25 4.7 K, BSMV
HEARMFEEREPREBEARR S,

MR FEEN S0pg/ml i, RF
PLO BN ARG AZEEAARE
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$# 1 @3 oH f3 BSMV RRABRREREHVE
Table 1| Effect of pH of the inoculation medium on adserption of virus and infection
percentages of barley protoplasts by BSMV
FRe:RERHEREER 48 /h ERERERNFR SR
virus adsorbed on protoplasts Jﬁ%}%ﬁﬂ;ﬁ yield of virus after 48h
- . #(%) -
pH pg FE/10° | HEER /R4 Rk | iofecton peREE/10°¢ FETR/RAERE
B Rk number of virus percentages BR&ERE& virus particles/
1 pg virus/10°  |particles/protoplast (%) pg virus/10° protoplast
protoplasts (®10%) protoplasts (X10%)
4.7 0.071 1.65 71.5 50.0 1.62
5.0 0.068 1.58 60.4 24.0 0.92
5.3 0.060 1.39 51.3 20.0 0.90
5.6 ' 0.051 1.19 31.0 3.5 0.26
6.0 0.028 0.66 12.0 1.5 0.29

i, HRIEH GR2), EREBEEN PLO
RERERRHAOREERS, HEIKRE
Y PLO it B A Bk e B E VR F o Speg/ml
=& PLO KB,

M 3 T ILARRE BN EERER
RSB EN, S0—100pg/ml i BSMV
FRAEREEFREHRIE &,

¥2 PLO BWXxEFEBREBRN BSMV

S B S 0
Table 2 Effect of concentration of PLO

on adsorption of BSMV particles by
barley protoplasts

BEAERERMIER
virus adsorbed on protoplasts
PLO
ml e FiE /1007 bk ol
(g /el & Gtk ik
pg virus/10¢ virus particles/
protoplasts protoplast
0 0.042 973
0.052 1200
5 0.072 1668
10 0.096 ' 2224
ERELRASEFRBFEMNAEZRER

W, RAVRIRI T R TR ey PAP B gk
ot P24 /NI O IR AR R AR R AT R B A
WE. B1ARELRAHEAERER
o B 2.3 BN L AR BEMT BT
BSMV ¥£3: 24 /NN RRIRAE Rk, 7EX
FEMBE T E, #f BSMV # (& 3)

3 i BSMV WA SRERE
oyiigeg- 3 dapA]
Table 3 Effect of concentration of BSMV
on adsorption of virus particles by barley
protoplasts

| EAERARRREL
virus adsorbed on protoplasts
BSMV
wh | HEWBICF | REER/ER
e e I v
pg virus/10° viros particles/
protoplasts protoplast
0.032 741
5 6.036 834
10 0.052 1203
50 0.064 1483
100 0.066 1592

B KRN ARERE (X400)
Fig. 1 Barley protoplasts ( X400)
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B2 RARMCEELEREan
feAERERE (X170)
Fig, 2 Healthy barley protoplasts stained with
unlabelled immunoperoxidase (X170

3 ARFCIA DB E RS BSMV
MIRERERE (X170)
Fig. 3 BSMV infected barley protoplasts stained
with unlabelled immunoperoxidase (X170)

RILBEIRKAY 70% AHENEERE T HE
bR, REMN (& 2) RAME R,
WEXE HRP MEMERIHE R

(=) BSMV X EFE RSP —
P ERME

EEEEMKREF T .HENT BSMV £
K IR A A, B FE7E 25°C 1 1000Lux A
THRFHET. TEMWENE,6, 12,
24, 36, 48, 60 fJ\HTJ-ERﬁgs ﬂﬂﬂﬁ?ﬁﬁmﬁa
LA 4 H—F Rk, BRI
BRI ERERENRE, FHEMNR

AR 1500 FREHHL, 6 /NEHRERT
M, bR T RRE, K, B3
MA— B4R 3] 48 /BT, DU RS ERE
LB, BEFM 24 NRBERY 71% BWIRAER
R RS, 48 /N BB BRI £ R ik
R 2924 2.07 X 10° [ EFRL,

(Z) &% BSMV HIEERFEAR
% RNA pim&

E—FERBgExRd, THEMo,
12, 24, 48 /NI HY 10° JRZE AR SR 88 »
5 5 BSMV-RNA-H-cDNA #Zess &,
ME—BF (8] th A 255 58 X i BSMV-RNA
AR, _

& 4 SR, HE RNA By
BN EREAERR, EBR)E 12 /3
K 85.5%,

TU[—

30

2 IRE/10° FARE g Virus/106 Prowoplasts
=

n

] 1 1

0 1z 24 a6 W w1
IRtal e
Time (h)
B4 REFRIEHEEEAFRER
KR — A i 4R

Fig. 4 Time course ot BSMV replication
in barley protoplasts
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=4 MEHRBOREREDRERSY RNA 5 BSMV-ENAH-cDNA #3%
Table 4 The molecular hybridization percentags of RNA extricted from inoculated
protoplasts with BSMV-RNA-"H-cDNA
) AT (epm) I E R
Samples +5, BEE —s, Hs RASIN N
+8, aoucleass —8§, nuelzase ! :

] 343 729 47.0

M A kB a 0 c =

TR RNA 12 89¢ 1052 85.5

RNA extracted 24 785 893 87.9

from proto- 48 842 900 97.4

plasts after % -

inoculation b uibon -

{h) uninoculated > >18 10.0

control
0.01 312 324 97.0
#rhfy BSMY-RNA 0.001 507 572 88,6
Purified
BSMV-RNA 0.0041 287 645 44.4
Crg) 0 47 754 6.0

—ARBFEREY, BETZHREEAN
BSMV #EBRRAZEEERERNEEZR LS
BORSBIRE (Sopg/mD. K% BREN
AR, NEERERBERFREEEN
RE LR R E A R L LR T R
R RE i, Okuo EHAEZEHR
Fig K E A KN B 50—100pg/ml
FoEERR R, S AR A R AR AR,
FAL S BERNARTLIESBEERR
W FE AR A 5 LR RIIRVRE Heo
FsRARID B e A B R R R
& RN RR R A RE & R,
HRitE, NALBEIREESIIRE
R ek REFRR I HLR, T T PR
HT M THBEEREENRE, ELISA @
ER TR EDEAERE, HERARRMEM
BB EERE ., F (DNA EEMET S TR
DR EEN RS R, REEMERE

Wiks, EMBHE HERRERED
T3

£ £ X M
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(21 Bt HifREERE, e,

(81 REZ®: LUMEELEHLEFR, 1ME):
273278, 1982,

[4] Takebe, I.: in ‘*Comprehensive Virology’'?
IT: 271, (ed by H. Frankel-Conrat and R.
R. Wagner), Plenum press, New York and
London. 1977

[5] Takebe, T. et al.: Plant cell Physiol, 9:
115-—124. 1968.

[6] Sternberger. L A, et al.: J. Histochem.
Cytochem., 18: 315—333, 1970.

(7] DESS: RARESR, 21:(1) 63-67, 1981,

[8]1 BEIEZ HEEREN, P,

(97 Randles, J. W. et al, J. Gen. Firology, 43:

645—662, 1879,

[10] ©Okuno, T. et al.; FPhystopath. 61: 610-—
615. 1977.
© hERZRMEMH KRBT EHIEL http://journals. im. ac. cn



326 i H

+k
i

22 %

INFECTION OF BARLEY PROTOPLASTS WITH BARLEY
STRIPE MOSAIC VIRUS DETECTED BY IMMUNOPER-
OXIDASE AND COMPLEMENTARY DNA PROBE

Qiu Bingsheng

Tian Bo {Tien Po)

(Institute of Microbiclogy, Academia Sinica, Beijing)

The unlabelled immunoperoxidase te-
chnique was applied to determine the level
of infection of barley protoplasts with
barley stripe mcsaie virus (BSMYV}, sinee
the nonspecific fluorescence of barley pro-
toplast during culture interfered with the
use of fluorescence antibody method. Pro-
toplasts were stained with the following
steps: (1) Treatment by ethanol contain-
ed 0.074% HCI te inhibit the endogenous
perioxidase; (2} Localization the virus
antigen with rabbit IgG to BSMV; (3)
Reaction with sheep IgG to rabbit Ig@ in
excess; (4) Reaetion with peroxidase-
anti-peroxodase (PAP); (5) Staining
with 8, 3’-diamino-benzidine and H,0,; {(6)
Examined the brown masses of virus an-
tigen wunder a light microscope. The
amounts of virus and it’s RNA were de-
termined by double antibody sandwich type

of ELISA and the hybridization percen-
tage with BSMV-RNA-H-cDNA.

The best conditions for infeetion of
barley protoplasts by BSMV were 0.01 M
potassium eitrate buffer at pH 4.7 contain-
ing 50 yg/ml purified BRMV, 5ug/ml poly-
L-ornithine and 0.65 M manntol for 10 min
at 25 °C. Estimation showed that from
1400 to 1600 BEMYV particles were adsorb-
ed per protoplast and about 70% of pro-
toplasts were infected 24 hr after inocula-
tion. Virus yield were ranging from
1.62X10° to 4.0X10° per protoplast.

The one-step growth curve of BSMV
determined by ELISA showed that, virus
antigen present at zero time represents
inoculum virus absorbed to protoplasts,
Virus increased rapidly during the period
between 12 hr and 48 hr, The synthesis
of viral RNA have started earlier,
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