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A EMCEBERT EAEBO—FRINRR. 28F2—MHE 14 DNA (s-
DNA)YFR T, HHCRTRIIER % (Bean distortion dwarf virus, BDDV), {R% A TRESHE R
E BRI A RER R, RIMAH B ME D, GREE, F5% a8t M2
I e AR A RBIRFE ERIEL, BRED . FEUEME, £AT NS 71 Ml b R
FERPFETMEE; HANEEN 6 B 15 SEmdh RS, ARRSEE. Bl HK

ShtEs, OREERBEE,

REER F R AT BRI 0N ERIR BEE S, SREREIRE R, £ Laex FFHERE
WAL, B ERR 210 9—11nm, MRHHAEREY R, WEAREAERERETES
SRR R R e A B A0RE BT P O /R R 7 3 R DL A i R Mt i JE
RO SR BRL, A/N DY 9—10nm IR AIRTIR R BE R DNA B [ 70 S, BgFRfi, MI A RNA
By A MR, 1EANEREERT F S ENER,

WS, FEEN BN | SRR
XA R B B RN EF—
Foh2g 18 X 30nm {9 EONEAT FS R ER ST
(Geminiviruses ), H b 5 fhEIEE NS
s-DNA [UHEY. BRETE ARE X
THNAEREAX DS EAEMNFE
(BGMWV)¥ FIZET E#iEE (BSDV)YB-Y,
A HRBEE Y s-DNA, FEERE R,
BATE S REALARERARD Lo
B H —F A /NME S 9—11nm BYE ss~DNA
W&, RIFEE W ERSE (BDDV),
- BDDV AR/ R F RN E AR
T BOMV, BERB EEHREMHRE
(Abuwtilon mosaic virus, AbMV) FH 34k
fel, fHA ke AbMV Z/NE £, Ak,
BDDV WaERE R T O A MESY s-DNA #H
‘@E{J_‘ﬁhﬁ%o

AU ERELIMERBOF LN

. Ehge. BEES. BEERmE A

LY BRI o
A E F ok

(=) FEHFTHENE: HRRUDHA
FEHHEE BT ET s fhos#dEs (LE D
s 20 R ERE.

(=) MBOITHES: BRESHKEED
BBy B (Trialenrodus raporarromm) BRI T %
6 F Lo pbEM (L3 1) b, 2—3 HIAKRERE,

(=) RBHRMAE: HREEHEHALS
REEHHEBT —20C JkEE R, BRERIN 2208 %
&R TREEH R, IR R SRR 2 A i 3l SRR RYLE
Bl mA 0. 1M BEERIEII PBT. 8, S 10mM
EDTA RI10.1% ME L. &k, BRALSE
FEALIS RS, E b il dk. A 12000rpm, 20" B
e W EFHEHMA8.5% ETEL Wik 20,
12600rpm, 20" Blhe LIEHHMA 4% PEG (41
Z 8 60005 0.2M NaCl, F 4°C HE¥ 3 /N (i

5T 1982 5E 6 J1 28 @
HL ARSI, B w«mm 3
;KR B A U S A T B asuaw B
M % ,— FH7E HEF |
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WL TR ), 12000mpm, 207 B, BIIERIRE
0.01M FEfsihEmhig g, 0 1% Triton X-100,
5 FE, 12000epm, 20°, B0, 5K 33000rpm,
3R B, B B R B LS Bl R M
Mo FEZE 10—40% fE B ELEE, 27000rpm, 3 /N
FF > E0 WG AL AR E I,

(M) HWEZEOER, REENA) Good-
mant® DS B2k WHEL SDS HRE, BE
By 2EEY 2 ¢, BOKAH, A RERR A FEh pYRR 2 20,
GRS REAREKBEHINELE, NiE&RE
BT AP .42 3M KAe T8 1 1R, B L i3t
LB ABR R, BH 2.5 FEFNEAERER
TE—R - B0 L B R B

(R) AREBRNERIEER. SEHM

oy Francki" SRR W B . S, MBI e/
ml, JHE R See/ml, F & A 21lmM NaAc,
210mM NaCl, 0,7mM Zn50,, 4% H i, pH4.6. &
FiRHET 45,307, RNA B AR DNAES 1 ML
FI#¥94 SmM Tris-HCL, SmM MgCl,, pH7.3, %
FHAEEY Spg/ml, RNA B8 A JZFE 4 8pa/ml (f#
FIRT 100°C % 107), DNA % [ JREE % 10pg/mb,
RENETEERE 1N,

() B

1. {24l M 2% PTA, pH4.6,345
29% R “ BB e 20—307, RIS 296 PTA, pH7.0
Al TR, H-500 Rl f@aa%,

LRASBEYE . BARRAErEGr
% 3% [REER 2% BB NE R g RARK

%1 REHFHEHFEIEBROAR

Table 1 Host range of BDDV and its symproms
#E F = F P R M Symptoms )
Tested hosts H = el =
Sap inocu. Vector frans.

E # (Chenopodiaceae)
I B A (Chenopodinm amaranticolor) -
7 g° ¥ (Chenopodium gquinoa) 0
8 1 (Amaranthaceas)
T H 4 {(Gomphrena glabosa) 0 0
v  (Leguminosas)
Y & (Phaseolus vulgars) LD, b, SM LD, D, SM
il o (Vigna sinensis} LD, =M LD, SM
= T {(Glycine max) 0
) L {(Pisum sarfizum) 0
il ¥4 (Solanaceas)
& g % (Darura stramonium) 0 LD
@ M (Nicorruma tabacum) 0 +LC
L M M (Nicotiana glurinasae) 0 =LC
EEGE (Nicottana clevelandii) 0 +LC
B ¥ (Capsicur annuum) - M
G i (Lycopersicum esculentum) 0 0
Fili T (Solanum melongena) - 0
#FH P F (Cucurbitaceae)
= T (Cucumis satious) 0 0
p] #H (Compositaceas)
E:A B (Laciuca sativa) - 0

SM = RHETER; LD =HFHE: D= %4, LC=t#; 0=THR, t=THEFK, —=REM,
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El = 618 B9 fIHE, LKB-8800 I Fi 4] il
o FERRMEE S, FrmmRimmgee, H-500 By
BB |
3. mERBRNERARCY FRE: &
Francki™ 5 gl & R FI A RARSAL HEAIAR &b 32 9%

F e

1. ¥E FHHFRE.
3. ELE EMBERETRLERR,

TR

Bl BDDV BMRE AT LRI,
2. RGO R,
4. GBI b HaRE RO T,

FEOARER Cc o TREES, R/F H-500
AR IR ES,

() RBRANSHEHRNY: HiE4
WE (10pg/ml) R BFERERMHTEE, 23 FE

Fig. 1 Symptoms of infected bean and cowpea plant by BDDV.
1. Leaves distortion on the bean plant.
2. Comparison of infected (right) and healthy (left) leaves of bean plant.
3. Symproms of vein chlorosis and yellowing on the cowpea.
4. Leaves distortion on the cowpea plant.
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FHFEAHEHERE ERTEILENL
o TRIR R B W A /N, M (LT R
HE (BE 1-1), FRHRRHNE Y
BB A EHE (B 1-2), TEMERE
b, EREB/L. ERFEE A REME
995 P - B 1 P B I M BN T R B
#Hemd 5 LR ERERER, EEHH EE
PR R o 7EHH], IR IS T EAYAEER , T8
s 3L R A AR AR R, PR ST, B
EEPNF il ke EATIIER+#
FEEA— AT SN EES
ZUG A Pinto b, EdRICIIL H HET 4hEE
REEETE, BRPEERE (2R E
#); Pinte FRERIKRZ, EREEBR
HiE 3—4 B HERSRMERER, R
WK LS BIRIGEE R AN
Tkigag A (B 1-3), W ARBEHE
B A TEERMFEIE (8 1-4), EERE
1k, B8R R N o

(=) FELBEHERER

Fi1VH AN EREERUEN
BDDV FHEHRE, HEH A EERRs
11 FeiEd T AT MELE R I & &
iR, HeBTERRER. Bad B
MY 6 B 16 FiE ¥, B SRR 7
AR AERR, RENSENER
SRLLHEIIET, BRAURIR R M8
EI =N

BDDV % TRAMBEY, 5H
BRTEESN BGMV E£HENE &
wHHE W ERY, GRL BSDV EFILH
b gl EHENeER T E AR E,
BSDV M HEE B,

() RaMeREFTTR PR
BDDV

L BRI R SMRIGOEE: BDDV Fl
R AR EINR OIS 2R AR
HEY R ke (& 2), 260nm,/280nm = 1.36,
260nm/242nm = 1.13,

2. ENOFERR: FRANHIE
F oI R ER R T, WHALIERRY
EIEEES DN 4/6, 9/9, HERRARR
HEREEMNPREE,

3B AR KN BDDV $E44]
SEIFRL A/ NERR, BB BRI EE
WL, BHECORNETIREERIEH, &
Latex $RAEFURIR: I, RERME NN EH
WIHEFUR , SR B B 2320 9—1Hnm (B
R 1-1—2), HERXNWELHRENER
(ER -2 EZE RIS R

MPCRHERRTHEEY R, BR

MBLFIRE AL R G E B EREREE

VKR ET R (ER -3 asER
i R P O 3 Tk (B R 11-1,2.4.5) 04
B @B A SRR B T AR SR R TI RR S h
(B 1-3), HA/NReEA B &ik
HEFIROE R 9—10nm, X5 R A HL
TR S RN NE R E BB, WE
Tk R RS TAMBOEE S RTHRIEN
& ss-DNA R EN—Th 40 S E, (H
% s-DNARREB AR BDDV iXHAEH
T Ay SR BT R R R A, e
R EEERRHETLER D FikE,

() BDDV e

1. BERRO MR et BAEIIERY
RS IR RS 10 SN T 2 A
A EE I M (B 2), 260nm/280nm=1.89,
260nm/230nm = 2.33, 2 &EEOTRIA
ERCRE: ®ANATER S S, 8.
DNA B 11 RNA B AR 2 )5, B
lREeECHFREZG&ES, GEET
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B2 BDDV(—) R () MR
Fig. 2
bean distertion dwarf virus (

UV abserbance curve of the purified
3 and its

nucleic acid (-—)

MEEF: S, Bifh DNA § 1 0 BURER
B R -~ B ER0s M B (BB -
5,7), JUT AR EIFRR Ay Fo RNA B A 4
MPEMBRSREEN—, ERENEE
ISR 27 (R T4, 6)

LR EREN] BDDYV [UBEE fE B S,
Fifn DNA B 1 BERR, A% RNA 65 A
P i#, dEm KBl BDDV RUBER S —Fh ss—
DNA,

BRI LR LR SR, BOIANERS
R 3% T R RS R R — b B ol AL
WAIEME ss-DNA F/NERIRFS R, HER
A 9—1lnm, ESHEFREHRBENE s
DNA RYILMEMREEENEREE, &
R A O R s BT — BRI 53R E
#I% ss~DNA fy BDDV Lb# (£2), &
MeEH LB ADMV SN IR Ek, AR
F 25 22 4R Y LR B R 3 1 — i JR S B RO HE
Fl; ADMV Hby £ 8 2 SR B A s BE
RANEK, MR BDDV NIZ#E. $
e BHMAHT, BB E R SR, B
A R UL R B 0 h HE D] s AR A 75 A I T
Kro MEIR /D ELEEE, B ABMV #h, Bf

ARENEEHEAE NI E 25 16—18mm
ROFRE LA AR 18—20 X 30—35nm e/
BRBUAL; ADMV B3 AR 2 TR IR B RE 24 6—
nm, FAEMR N2 16—180m, WELH G
16—18 X 30nm, w]jL ABMV B —HF £ &
FRHYW o REMBDDV BTN AR
AR B 301, (B BDDV
ROBIS Aok, BARSBHTIBR
9—11nm, BSuth MR A/ NFIHS TN EE BT B
&, BDDV AE TS GRNERS
HARET AbMV, 3% BDDV S5C#iEH
B REARTE BGMY R BSDV Lbis, ik
N BHERRESS, BDDV 5 BGMV B
KA R EEEFESEERE; BDDV 5
BSDV H 25 706 Bl A AR B G & o i
e

R, B A13A25 BDDV {Rafgk B-—%h
5 ACRENNEREARNGS, 2
EA5HREBRR/NARE N RELEN
F—Fidr s-DNA WFE. (HEIF R H
k% BDDV BRZE T MEERE 288 97 tk
L ETERMIA LA EESE Rdh, B — &k

=K PIN R = KRS S S PR e S5] ik vaeY
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A SMALL ssDNA-CONTAINING VIRUS — BEAN DISTORTION
DWARF VIRUS

Xi Zhongxing

Xu Shachua

Mang Keqgiang

(Institute of Microbiology, Academia Sinica, Beijing)

A small ssDNA-containing virus, bean
distortion dwarf virus (BDDYV), has been
isolated with sap inoeulation from natu-
rally infected bean plants showing leaves
distortion, systemic brown neerosis and the
whole plant stunt. Only bean and cowpea
are suseeptible with sap inoculation while
the host range is broadened to solanaceous
plants such as Nicotiena {abacum, N. glu-
tinesa, Dature stramoniwm and pepper if
it is transferred with whitefly. After two
weeks incubation, on infected bean plant
virug induces small and distorting leaves,
darker and thicer than mormal, sometimes
a mild mosale, or brown systemic necrosis
on severely infected plants, in any event,
the whole plant stops growing,

The purifiea virus preparation is in-
fectious and shows a typical nucleoprotein
UV absorbance urve; A = 1.36;
Asone = 1.13. Negatively stained viral
pariicles are small spherical, most of them

aggregate in crystalline array. After ca-
librate the magnification with the Latex
beads, the particles are 9—11 rm in diame-
ter. In wultra-thin sections
array of virus particles near the vacuoles,
scattered particles arocund the nuclear mem-

erystailine

brane and ‘‘chain of pearls’’ composing
of virus particles just outside ehloroplasts
were observed. Ip any case, the particles
show 9—11 nm in diameter, Virion nue-
leic aeid ean be digested by DNase I or 51
but not by RNase A, which has been proved
with electron microscopy of the spread
nuclele acid with cytoechrome .

We conclude that BDDV is different
from BGMYV in size, host range and aggre-
gate conformation. But the possibility
that it belongs to geminivirus or that it
might be a strain of BGMV cun not be
ruled ouf. Answay, it seems that BDDV
is, su far, the smallest ssDNA-containing
virus.
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