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EERR B AL RS
BXRB #h4% RAE%E BT BLE

CPEBERMENPRES L5 100080)

W E MAAARYERETR BBTD)ERNERFES R T FA KT 2 (Banana
bunchy top virus, BBTV)., BB TAIMEBIHEN 18nm MR REFE. BE X/ Rl#E
255nm. BRESPRALE 2400m, Ao/ 4so M 1,30, FIIRME BBTV H kil id ECL-Westemn¥% £
EMEHSNREA S TR 21kDa. HE B2 DNasel. RNaseA ] Mung Bean Nuclease 43
Hr. RHAEH 1kb ¥ ssDNA., ER5EHF XM iRE —H.

XA FREWRRE. ik, 2R

FRARVNBBTD)EFEREFHERTEN —#, EEENBRERE. FF
BERESR I'A. BREFEHEELSHRAR, AEXERN. FR. BIL. H2. &
5. RE, BHAMEREWEEAT BBTD, RHAMEHRIFE AL ENEFEMNE
W, mEMNEERTRKERE, LRENEEE, MAAEMNE KA FRERE 30%
A4, BBTDWHFR T AL 20 E4L, BEBFER. SRFAUGHEURFEESINE
P BELEWERE, MM R E M E (Lutcovirus)!. 1986 £E Dale™ M B EI
R BFREAAPRET ds-RNA, HA/NELT WBRE Luteovirus AW IR LK ds—RNA.
WuM 1990 SF M BB M R T BB 20~ 22 R E R E TR S0 T8/ 520 x 10°8
ssRNA. {H Harding"/#l Thomas™4 A F 1991 SE#F3K48 T 18~ 20nm % SERTE 5% & BRI
& 1kb # ssDNA. Thomas"' % A Fi % ¥F (Pentalonia nigronervosa) B.S1 ¥ 4T T B # ik
¥, WNmEEHEET Dale W TIE, FHiEH BBTV B5E BBTDHHE. HEXRRAHE
B Dale® ", EEHK Hu IS"" LR EEM Su Hongi'* % L1 % 4 3 55 % BOR D,
HhgAER. IREB 205D TEMEZREFALW ELH AN+ TEAN
1.0~ 1.1kb ssDNA), AN 5 =M FE ¥ F (Subterranean clover stunt virus, SCSV)
B, RiFTTAR—TFOEYHEEL. RNEBET 1993 ERBRAKREDNES
MmAAER A AT ELRHF AR BBTD HFARAN T KA HERNIER AN
Bacteria-like Organism (BLO)fRTIfEth 2 BBTD IS 2 —U, HT#H—S$ikARE
BBTD Al fiE 2 i1 & ssDNA 89/MRE BBTV BME %, NEHZHEMN BLO RABR
BB, RMNGBH TRARRSETE, ARFRE BBTDEERNERALNTRASBE TR
ssDNA i BBTV.

*EFALBXKBEE.
T ENE, #GETABER).
XX F19965E5A 19 W E,
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1 HHFF &
1.1 HEkR

FHENEAEE, EHAAZEHERMA. K. HTHEARZASBFAFLE, HU
BB Banek, BOLm ik, MRsBE, Wl lom B, BELKEHBERA, B
-70C&H.
1.2 REB&W

% WuP'Hl Thomas™ 5 B 4B, BN 0.2mol / L pH74 BEBEH B bl (&
02% FiBZBH0.1% _ZE_REETRE), pWHEAS 2F{HAERRERS, HE
ERWES AL, EHE 7000r / min fLEBE L 15min J&§, LiEEEZ 36000r / min A HE
B Lr 2.5 h(Beckman 45Ti ¥3k), JEAER 0.07mol / L pH7.2 BRMPARMEERE, T
ACHH2WHHEBE M BEREEELERLYBEAEEARL, HURERAMR
0.07mol / L pHI2 BB Z B R R HTHRBBETFERER L. HHNEETT
260nm W% ¥ B8 & [ 4 DAS-ELISARY 490nm Wt {E, &35 BBTVHAERER
BEf 488, 154088 o A B 3 2 w0 B T ZRA8 44k &9 BBTV il &
1.3 (83 DAS-ELISA

%% Thomas™ Kk, REEEN soul, BEHEAM BBTV 4 Ig(3ug / ml); i
FREERER.CEEOE, 7L 25p1 PRSTH 25ulffth &, it b iai A
PBST BLH & 5% IAs M AEZTE B M Lh; M5 EA BBTV X HARF LT,
PBST RCH149 2%PVP 15 111 B 8; BB S8 HRICRI/DR Ig(BioRad) S EY.
1.4 EBENKE

2% BB E Y, A H600R BB T ME,
1.5 SEEAHSFRAOMZ

A ECL-Western¥% ED 3 (Enhanced Chemical Luminescence—Western blotting). HLIK
% Herman & Gebhard" ' H ¥, W8 5 “Molecular Cloning” —H 4%, HEEKH
H B R 5% — ¥tk X B2 Thomas™ 77 ¥ 3#47, Fi Saling 2 7P (10mmol / L pH7.4
Tris—HCL; 2.5 mmol / L MgCl; 0.9% NaCl # 1% Tween-20) A K, ®K 5Smin, i
BRSEAYERICHE &S AR, BEREERTHERHELE, B2
ECL-Western blotting 1 #i£7 (Amershan), HE & —KRHE, THEL X XK, %
ERAHEBHRESHNTERENEE. AEUERREMERWE Xt FiFa
.
1.6 BRI
1.6.1 BERR L 5% B &) A A SE B 32 28 P 1(0.02mol / L pH9.0 Tris—HCI; 0.001
mol / L EDTA; 4% SDS), 60C {R1& 15min, & /il A %F {& Bl il 2 28 »h % 11(40 mmol / L
pH8.0 Tris—HCl; 1% CTAB; Imol / L NaCl; 5 mmol / L EDTA; 0.5% PVP; 0.1% FH &
ZBE)1965C {RE 10min, AL A HHR, 10000 / min BL 16 min, KHMAS &
BRIEHG (1) BABEEME K, 10000/ min L 10 min, KAMAFERRE IR,
BAG 4CHE 1h, 10000 r/ min B[ 6 min, f 70% CREEETLE, ESTREHTIRNN
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MRS,

1.6.2 BB S EMIE T K451 5 DNase 1(20U; Boehringe Mannheim), RNase
A(5U; H /) fl Mung Bean Nuclease (1U; Bochringe Mannheim)i® 5, 37C ##i&
45 min, SRISTE 1% HNEME. pH7.8TAE &Ml i 4 1 T #ATH K.

2 HRMR
2.1 BBTV B4t

FHGREEESER AR THEEAMEN, TREFSHOE, SREBESD
W RN EE. 2 1~8M20~2 BHERERE, #MEEEFERS. oM
. BREFWR2~16HI~11 BEHRE, A2~ 16 BPHBAXLAKMAESR, MI~11
BEREAMEREANN. FEAARRBETSERSALEEA. Fo~11 HER
ELISA MM, BE5FEIRIEREBEE. HIMEZAAXT, FUXHBssE
RERRFEMS. Thomas" Y RBPBUASHF ERMEARNAEL, HRNEZAE K
HEBOCELERMARAEC., XA CE_HEERREE, HLEMN L FBKF
mER, MARMAIBHYHNEEREYE, XTHERHTF L& _HEXPFMEENR
BFEANATMASEREAMELERLEY Db kb, MR X2 E &
HMERBHEERES -~ KEHBLOTRS.
22 MBI

BBTV EFEEANRE, HEINREEIEE 255nm FH —B BB AHEMHE, 240nm &
—BEBREM, 4,/ 4,0 1.30, 5 Thomas®#B#I5R .
23 EH

B2 FrRaRZ AR EERETIMED BBTV MR B, HE%E 1Snm AR,
26 TREBKGEUEBERIEEQ LGB,

= i 1 b 1
o 5 10 15 20
% $ Fraction number

1 BBTY & Ros o B 6 A I R 11 i 2> s R S0 58 BBTV BB (265 000 % )
Fig.1 Sedimentation profile of the Cs2S0 fig.2 Purified BBTV particles (265 000 x )
density gradient centrifugation of the BBTV

—Aas0; Aun(for DAS-ELISA),
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24 SHEEASTERMIME

B3R AR —HSDS-PAGEL i 8 E F. B9~ 16 W BBTVH#l & &

1 2 3 4
——

94—

57— r.
o

—
30— e

[ I —

W= -

14 —

B3 B AR R A SDS- B A

IR T B . K

I FEEAK(x 1M FR): 2. BBTVH

fh: 3. CMV—CP; 4: ECL-Wester§sB);
1. 2. 3 M2 G250 Rfa.

Fig.3 Analysis of protein associated with BBTV

in 11% SDS-PAGE
Lanel. Protein markers, Lane2. BBTV
sample{mixture of fraction 8~ 16);

20kDa-30kDaZ Bl AL =4£Fa%H, THERAARAECMV-CPH U E —B., Xk

BBTV 5 S FBE CMV., AT HIE=&FTHHK
—&RBBTVHMAEER, HHENKEN
BBIVAZRaMEAHMBER, RES
BBTV ikt T R R . RAEFRE
B ECL-Western¥ BBk, 4REXHEHF LR
BR—&WHE=£E D5 TREB/DE—KWF
fEELYE. AE 4 fTmESFRY 21kDa,
S5 #iREAAAE.

Mr X 10?

il 1 1
0 1 2 3 4

KNI E  Mobility distance (cm)

W4 FREMRBIFCHES LR T ENE

Fig.4 Plot of the log of the relative molecular masses

Lane3. CMV-CP, Lane4. ECL-Western blotiing.
Lanel. 2. 3 were stained with coomassie brlliant

blue G250; The number at the left refer to the Mr

values (% 10") of marker proieins.

25 WEBERIHN

B SEE SHKET IkbMBA —£EMH, F RNaseA 4IRS 7ES 3 K¥ 1kb i BH
B KRAETE, A DNasel B 5 ZEBIFERNT K, R B E DNA, Mung
Bean Nuclease B4 I fk ssDNA 43¢k, B E4F BBTV EMES 4 K ENEBRHHELT,

(Mn) of BBTVY—CP subunit proteins.

¢ Markers (such as Rg.3); ®: CMV-CP subunit;

@®: BBTV-CP subunit.

LA b B B LI BBTV B8R4 1kb #Y ssDNA.

HEWTREEREXRHREN BBTDRAIERZ S BBTV fl BLO FfREY I &
M, PHEEH—FHEEL BBTV i BLO BB RERBESE Y. R—MEEYH L,
ARG G RN G RMFE WM, ERESENBEHE. Ao TEPENR

ATHARAHZEEIEFREThAFAMEK.
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B 5 BBTV B8 48

/
Fig.5 Analysis of nucleic acids associated with BBTV

Lanel: 1kb ladder: Lane 2: BBTV after DNasel digestion; Lane 3: BBTV after RNaseA digestion;
Lane 4: BBTV after Mung Bean Nuclease digestion; Lane 5: untreated BBTV.

i M AHF Dr. Thomas (Queensland Department of Primary Industries) ¥ BBTV
EHRABH, IR,
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PURIFICATION AND CHARACTERIZATION OF
BANANA BUNCHY TOP VIRUS

Cai Wengi Xu Shaohua Song Chunhua
Chen Jinyun Mang Kegiang
(nstitute of Microbiology, Academia Sinica, Belfing 100080)

Abstract Banana bunchy top virus(BBTV) was purified from banana plants (Fu Jian
Province) with banana bunchy top disease by cycles of differential centrifugation and
caesium sulphate density gradient centrifugation. These BBTV particles were isometric
with a diameter of about 18nm, The A ! Ay of purified preparations was about
1.30. A single coat protein of Mr 21kDa was identified with antibodies to BBTV
particles from Australia by ECL-Westemm blotting. Nucleic acid extracted from BBTV
preparations migrated as a discrete band of about 1.0kb. This band was senmsitive to
digestion by DNasel and Mung bean nuclease but not to RNaseA. The single—stranded
virus—associated DNA of BBTV was characterized.

Key words Banana bunchy top virus, Purification, Characterization
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