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X REARSMRAETNRN
EFAR O#& OH OEXE A B

(PEBERBEVHAH X 100080)

B OB HAPEAHSEFEAERSBEELERERNE G2 N TC30EY. XA
B, 15% MEBEEL, 10%~40% EESEEOSSR, KGRMANKERERS, X
ST A Assonso 0 1.15. 13% SDS-PAGEM:ME MM 8E5M AR (14 F 824 31000, HIRAE
WHERENRST GBS BRI ME, PTA-ELISAMERHM A 1 /64000, ¥R H
2. H PAS-ELISAT] b M ¥ R Z MRS, 4B IA% 7 DAS-ELISA, JHUEWIAE
WY R LR HHAE S PAS-ELISA—H.

E@iA FEZEwES, RS, HEEA. BN

¥ R WH5 T (Apple stem grooving virus, ASGV)R¥ERBRFEZ —. REICTV
o 5 W, ASGV BEHE N T ERFEA (Capillovirus) HRFE R, ZwBH 5HM
P WS CERBEIPIRE ACLSY, ERZGME ASPY) &, EXRALm#
A AR, R RAEYE RS, DF R L SRR R VR R R I,
ASGV TERBHIN B P IS LB B A, BR¥ERMGMIRPASBBRAEE. ASGY
7ER | M ROR St ik, ¥R LWEAMEL, ERARRRN, JIRRCER
RO LS B ARRE YA WA EBH R R (CTLY) 5 ASGV A %X A", B
H AN S CTLV Bl A Capillovirus HE 0] G857 .

De Sequeira (1969)BIF T ASGV MR AT % KA. 1980 FLAS. ASGV
i) ELISA R M TR E SR AT FERERBEARNME """, RITE ASGV W-295 B Y]
PRMERLY, NEREABETHEIERE ASGY G2 TC3, BGEHZE M
AN AE, RIREDT.

1 MERy®
1.1 HWEHE

ASGV G2 TC-34r S M L v 1L A 35 AT 748 SRR S 0 30 0T 4 L A S SR
i B, S—3dt1¥E East Malling SRR, 50 BB IHE.
12 ¥%E
L2l el EREHE IS(W/ VIMABBREME, ETSHHE",. A8
FEHRIE M AR MY, R ASGV MR IR MR EN R R RAIIENE.

*EHE AL HXIRETH.
= Ak K A 450002,
& LT I19965E4 8 SH WA,
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122 M #77%: R 2 East Malling 54 3512 89 ASGV $L L1 f1 PAS-ELISA L1
%E.
1.3 R4

IR ASGY G2 BYMB R RERNEEMRMME, KSR De Sequeira $
(1969) 89 f ik b, FERA R PR M bl RIS (0 M R 2 (3R 15%
FHEL, A 10%~40% EEHEEEOSERE.

1.4 HERE
TR AL R B AE BRI A KRR b, F 2% REMBAh UM, T B e AN ]
ZROUH [11]. 46 H 52 H-50088 85 F 22,
1.5 SESMB U 5 W FE

WEEREGEE 1/ 10000V / V), TE5MI AT LKB ULTROSPEC 4050 ¥,
1.6 SEEAHFERMNE

13%SDS-PAGETF ¥k £ B U#k [12]. #iE4r TREQ (BERALEE 94000, 4 MG EE
H 67000, WL E 43000, BKEEETEE 30000, MAEHHEAETA 17500) % cp EHR 22 p:
YRR > 5.

1.7 bm#EEE

RAMWEHBEFHRREBREAZ 26N (GIBCO) AL, REXRR, § 1 KEAR
SRR, $£2, 3, 4. SKAHNBEESY, SREREH 1K, KKEN6E
S UL, A BT .
1.8 SDS-RBEIY K

0.5% BAE (& 0.5%SDS) W ##: 2 1 ik [9].
1.9 ELISA &%

PTA-ELISA (R ) "™ E M T4 M B i% M 2. PAS-ELISA (ja #1%) " #1
DAS-ELISA (B3 " H FH M E 2 ¥ M E %, DAS-ELISA T 7 B i ASGV
IeG RECMBIR L ALY BE IR0 i & OCRR [15]. BEZ S ILR 0 2 R 20001,
RREZILE, EMKEZKRMN DG-3022M oD, ~BIERT. P/ N / Bit)
8 > 2 #E IR R,

110 #EPERANE

REHBEMERMN K 1:5(W/ V)ILA PBST(H 0.45% X7, 2%PVP 44000 1
0.2% BEH), BHETHE, BEHCREFE. DANSHESEUERTRETSS
AREREEABREH, FREARREEATHRM,

2 X

21 £¥Fei

201 FHEEE: EMEARREYNSEERLE |, ASGV G2EREERN TC-34 .0 M
M ERAERR LB -1, 2. B ASGY G2, TC3HRERILHE, GRS H
FERE TC3A. RE EMNECHASHAETE FHBRERE R,

212 H#RENE: ASGV G2, TC3HBYRBREHWEERHUTABBERA R 1/
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1000, FFLRBE R 65C, FRMACTRIFEH 8 XELE,
2.2 MiF¥XR

A PAS-ELISAH: HIASGVHLIfL # (East Malling R W5 41) ME G2 TC 342 B &
MBI RMRE. oD, 9K 0.65F 1.07, PHHERTH ASGY S-3RHL Y B W # A1 BT
HBERBEERE 0D, 5518 0.70 7 029, X G2 TC3HRET ASGV 4+ &Y.
2.3 EE

AR ASGV EESHl A, ERBE TURFREY - ZENLRBEEEN, KX
A5 3CHR [9]4R 8 — B (B 1-3).

R1 ASGVAEHNFIRNE

Table 1 Host reacton of ASGV 1solates
HEY =3¢ LaHH HIL MET

Isolates Chenopodium quinea Nicotiana glutinosa Cucurbita maxima  Phaseolus vulgaris

G2 TR LR A EORAG R, RABAR, EWE

W ERESRE, HERE.  10%ES 0 0
M, R
TC3  FG-2. ERMEERAN. & RGRE. SWE ARRBER, X 0
B T 50% %A LTS
R UHT H  ST AR BE
§-3 FG-2 - - R B S I A
H: ORBER —Fik.
Note: 0 No infection; —No test
2.4 BB E

HREEE M ODuozse I 115, 5 30HR [613RE —B. WRFHEH 2600m KL R K
0D0.1%/1cm=2.7 i1 8, M kg BW#EM A AR P 2.7mg ASGV.
25 HEEASTR

13% SDS-PAGE/H#T#& ., ASGV G-2. TC-3M S35+ EWME R HHEHER
MEER—&Y, BiEGEEAMEE ASGV MEE QS TR M 31000(H 1).
2.6 MR SIFERE
2.6.1 SDS-REMNTH: R@SREA, MEL1/2. 1/4. 17881716 ASGV
G2 MESHAFZ B RN RRTIRER, SPNFHR /328, HAagiik
LB (B 1-4a). W ASGY G2 R 5 8 SHER P ERERIER A5
B R R R R (B AR 1-4b) . '
2.6.2 ELISA ME: A ASGV G2 RSB HEBERIR, LUH R A9 2R A RE B
¥ 21 B8, PTA-ELISAME 1 ASGV G20 I #% R 5 1 / 64000, M OD,, 4 0.18,
P/NH36 BETMHEEEN1/2000~1/4000, W ODLH132~1.10, P/ NN
13.2~13.8. A ASGV M E LR 143 HIBRAERIE, DAXEREYH S RE/NE
AR B, PAS-ELISANE, 43 1/5000, —~%i1/20008f, M
M P/ N{H 6.96. FiFh ELISA & ~BRH, ASGV il M. HRHE.
263 SARERERE. FEAMN ASGY G268 m R HH M GRE 1 / 200), SieWtp
Mgk, WMER ASGV G211 LI 5 F06 8 OB (Bl 7= A 69 55 e PE e RE R 7 (BT R 1-5) .
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27 BN
271 PAS-ELISA B R f§ f¥: R2 PAS-ELISARMRMASGVH AW E
ASGV G2# ahi# lﬁ:ﬁ ﬁ ﬁ 12~ Table 2 Sensitivity of detection of purified ASGV by PAS-ELISA

0.005pg / mi W ik, 4 R % 84, e ODyo

PAS-ELISA # ¥ 2 41 {1 ASGV fj——r oo ) A:ﬂ" TO“'I’:’
REEH0.1pg / ml, WK P/ 0.02 016 o3
NfER34, R HEMH(EK2), A 0.1 0.44 0.13
PAS-ELISA % ASGV 5& B¢ i B i °l'5 :‘5’; g;g
SORL I G )28 16 B8 0 2 0 4 . o o
RinE 2, EFMUBEELE 12 1.98 0.18

W, P/NHZ26~50, EEMERBELE 2.5x 10° L,

2.7.2 DAS-ELISA: i DAS- ELISAX AZARERHY (Virginia crab) 55E 0 ASGY FI#:

FRWERN, ZREVXFNH T ENHEREER0%E3), Kb Noadtst, B

PAS-ELISA: M 1 2 BAtE, ik, DAS— ELISARAS MR R 520Y,

2.7.3 PAS-ELISAM DAS-ELISAtL$: A PAS-ELISAMI DAS—ELISAXH 12 />3t b B i
BHERALHEHBTHRMEREN, XH
PR HE ASGV HiERRE L B, £4
YRR PN AT, MRS EE R

-94000 HRBE RN RH (K 4).

=~ 67000
-43000
~30000
2.0}
-17500
1.5¢+
| 1R ASGV & 13%SDS- KA g
i3 73 R7 8 1.0F
Fig. 1 13% SDS-PAGE of punfied ASGV 1
EDTERREEEFRAY. | REEEES; 0.5}
2. ASGV TC3%E%: 3. 4. ASGV G253 EY; M
S, 6. ASGV §-3 %H&! 7. E!?Eﬁél' ﬁ&'ﬂ.’.ﬁ b, 4 1 1 1
- 1 2z 3 4 5
RN, WHES., RMNE, BETRS log (1/ P MBEHE Antigen dilution)
SEEA.
The protein bands were visualized by staining with Bl 2 PAS-ELISAK MM BiSHRIR K
coomassie brilliant blue. 1.Proteins of healthy ) ASGY

C. quinoa; 2. TC-3 isolate; 3 and 4. G-2 isolate; Fig. 2 PAS-ELISA—the detection of ASGV in crude
5 and 6. S-3 isolate; extract of infected C. quinoa

7. Protein markers: phosphorylase b, albumin, | ASGV MBMRER C quinos infected with ASGV:

actin, carbonic anhydrase, TMV coat protein. 2. E¥ Healthy C quinoa.
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E

#

I7E

3 DAS ELISARNEREETEIASGY
Table 3 Detecion of ASGV in apple scedlings by DAS-ELISA

H& Sample
No. % ¥ Name ODase PN
1 Ay d3 0.275 22+
2 AR J®h 0.445 3% +
3 A% E2 0.90 720 +
4 At 0.16 1.28 -
5 BEL 4.375 3.00 +
6 du9 0.575 460 +
7 B9 0.225 1.80 +
g8 BN 0.275 220 +
9  P208 0.44 3.52 4
10 RI2T40-TA 0.125 1.00
Bittxi®

MNegative control

ENRFEEN T IR KA B EYREREAEREE, ERBRASGY: 2 RS UER PR,
3. BRI OD N W E W6 R .

Note: 1. Samples No.l~9 were proved to he infected with ASGV by identificanon on woody indicainr Virgi-

wia crab; 2. ‘+' and

i

average of two repeated iess.

+4 PAS-ELISAFDAS-ELISAT ERAIZFASCVE ML
Table 4 Comparative detection of ASGV in tssue culiured apple by PAS-ELISA and DAS-ELISA

represented positive and negative reactions; 3. ODsy value per sample was the

FE S No. PAS-ELISA DAS-ELISA
Sample No.
ODusy P/N ODuwso P/N

1 0.12 0.67 - 022 096 -
2 043 234 + 0.67 291 +
3 020 L - 0.20 087 -
4 0.24 .33 — 0.19 083 -
5 041 228 + 0.53 230 +
& 0.22 .22 - 017 674 —
7 0.25 134 - 0.16 070 -
8 027 1.50 - 0.23 100 -
9 0.23 128 ~ 0.20 087 -
10 0.95 528 + 0.69 300 +
1 098 S44 + 0.75 126 +
12 0.8) 4.50 + 0.70 304 +
13 0.32 LB+ 0.59 257 +
14 0.18 1.0 - 0.23 1,00

£ L No.I3H 14 B hASGVIBERIBAE M, 2. . BSARHEHNELRE; 3. SMHERH0D, M

TER KR ¥HE.

Note: 1. No.13 and 14 were ASGY positive and negative control respeclively; 2.

‘4 1

3

represented

positive arxd negative reactions; 3. 0D,y value per sample was the average of two repeated lests.

B
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3 itid

ASGV G2H TC3 A BYERBREMB R ERFTWRENREMER R 5N
DABTIRAE 0 W-294r B A — B, {3 G-2f TC3MMBHA N 171000, W29 5
BRARE1/100, AAiEFEMETRA, AT G287 TC34&E -0 LR P EERK,
AREEEERBEFIN, Hik ASGV HRAF E Y AR EE,

BERANZIT R, N kg BHEEHTTHREP! 2.7mg ASGY. De Sequeira F
(1969) 4 ASGV =B N 2~25mg / kg RIFE . BHilt, ASGVHBARREEL
HI TR TR,

£ ME, ASGV G-2. TC-3M S35 B cEO S FRM 31000, 53X
[16] 4% 18 # 27000 41k,

PAS-ELISATER&. TiE, J 1%, RMEER ASGV AACLSYV IR RS E T &
AEEY, ZHERE, RMNIKKH DAS-ELISAK N ASGY R 2 Rhiy, HHL T
HAEIM. Fuchs % (1985)"% ) DAS-ELISA® M T K B3k B ¥R M ASGV 4+ B, ¥
FEBRARTHHERITERE, fhfid, EHERXRBEEXAM —# ASGV LML #H B 0T i 2 ¥R
BMOFE. BR, Yanese$ (1986)*155 1, AilE#E ELISA[Fab') 21 M ASGV # F#
&% T DAS-ELISAKKEMER,

Hei, BEMRREN ASGY 48 IEAE, Hit, 7 A PAS-ELISA L EH
[, #FH# A DAS-ELISA, HH T EE ASGV RNk, HELSHMRE ASGY
BRI RE IR,

i TEARHFRMBAMTIEAMRRE, TTHARNASRETRA N, ™
FTEEFERMARMREZSMT HBHBN LI, ITHERRBERRTERFLEER
% East Malling RW V4 T X, $FHEGH.
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PURIFICATION AND DETECTION OF
APPLE STEM GROOVING VIRUS

Wang Xiaofeng Huang Yi Wang Wenhui Liu Jun
(Institute of Microbiology, Academia Sinica, Beijing 100080)

Abstract Apple stem grooving virus (ASGV) G2 and TC3 were isolated from apple,
and identified by both biological and serological methods. The ASGV G-2 was purified
according to the procedure including bentomite clarification, PEG-6000 precipitation, 15%
sucrose cushion and 10%~ 40% sucrose density gradient centrifugation, etc. The purified
ASGV solution gave a A, ,,, ratio of 1.15. The MW of coat protein of ASGV was
31000 determined by 13% SDS-PAGE. The above-mentioned virus preparation was used
to immunize rabbit. The antiserum with high titer of |/ 64000 tested by PTA-ELISA
was produced, and it displayed the strong specificity to ASGV. The PAS-ELISA has
been used successfully to detect ASGV in apple. In addition, the DAS-ELISA showed
the same detection efficiency of ASGV in apple.

Key words Apple stem grooving virus, Punfication, Coat protein, Detection

M i BA
Explanation of plate

I ASGY G2RE BB M ER 2. ASGV TC3E R LM EMER; 3 MM ASGVE R (x
60000); 4. 0.5% BEEE (& 0.5% SDS)RMMY H: a. ASGV RHAMFB MM PR A NEBAEH
ASGVHIIE: itifla b, c, d, e, FHASGYV R BIERBE1/2, 1/4,1/8,1/16, 1/32, 1/64; b,

ASGY RiTMiEFFREMIL: PRAANASGY RILMIFHRR 1 /2, Bfla, b, c HEL ASGY KK
08, 04, 02mg/ml, d, e, T HREFREHRE(W/ V) 1/5, 1710, 1/20; 5. ASGV G20 G Be G B
B ( x 25000).

1. Symptom on C.guinca infected with ASGV G-2; 2, Sympiom on N glutinosa infected with ASGV
TC-3; 3. Morphology of purfied ASGY; 4. 0.5% Agar (containing 0.5% SDS} gel double diffusion:
a. The titer determination of antiserum to ASGV G-2: central hole A——purfied antigen; peripheral
holes a, b, ¢, d, e, F——antiserum to ASGV G2 diluted 1 /2, 1 /4, 1/8, 1/16,1/32, 1/64;, b

Specificity test of antiserum to ASGV: central hole A——ASGV antiserum diluted 1/ 2; peripheral
heles a, b, c——punfied antigen 0.8, 0.4, 0.2mg / ml; d, e, [ healthy C. quinca crude extract diluted

1/5 1710, 1/20; 5 ISEM of ASGY G-2.
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