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ChOMV) HIHEE A —B. HH AR BRENEERNHENABERS CRNRMRELR M
s A B B R I R AT T B 0 B MEEIRIRI) RNA 5 F, HATRSHEE LR R
(Chrysanthemum Stunt Viroid, CSV)fiAM. MIBHMR, FIMBEURS BEEKZSR
W41 H, TEBH X R/ T EkER B R —ChCMY, TTIARE CSV, MR, BAISGE T
BRI IR, B T IRES REBERBOIBEERRIER.

%18 EHESERARR; EE R AR EE X ARRBRKER AN T BRBRAR

Dimock Fl Geissinger #£ 1969 FH¥K
R T EHER IR 0 — Fh o &Y
R R i B 1E 1967 £ RILAY, B RHED
SRR ERET EZEHDHED BROTE
W, Wil R B MR R P R R
FOEEMES, bR ERN; B
IEkRRESL ] RNase 4bFRSGRERIITRRSR
¥ T, T/ DNase GEAREWH KR
¥, FRHREEEIE S R, HHH
thRRTRE R A RERN G, KRS
PSS EETEREE KRS ERRA
4, REAXEBREHAS W IERE N
6—14S2, Horst % A B47E 1975 SEBH %
RS ER R RAR-RA T — TR
BREBAFHE (Chrysanthemum Chlorotic
Mottle Viroid, f®iFR ChCMV) FlEMNHE
=

#J5, Henco ZWH Niblere S A™
SBIHFR T ChCMV By % # % iE 1
ChCMV S B HR AR LR R,

HERBRTRET, RIAETHE
I b3 P B T SR XA TE R
EEMR, EhERM LKA NBXRS
BEERERNT B HERTTRARSR
B T A Ui M TR

A BERREHFE ChCMV, ERK
Ty B 2 LR, [+ B 7 4 PO R O B 7, v T R
BEA CSV BRAREEREFAHSBRER
FAF R, LUK I ChCMV F1CSV #HM &
FEpHRRl. HELERBE ChCMV (B
ShiR). CSV MIDREHEREXWE
(PSTV) {EZ @Y, MREE T 1™ HIE
iy ChCMV,

s A S

(=) #8

AXT 1985 F 11 2 AW,

REAY NERHENmEH 2R E YW R
FrEFzRIMRARRNAR, HRHEHENL,
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l.xain. BEHIE (Chrysanthemum ) FIR T HFEHH T S
=4 (Gynara aurantisea), B W kAT ETE (@) PtEdis
PR, B MBS ESR, ERBERS, BTET - CHNEEEHTN S

2. 8B FR: choMy (EAE)BFES)
A CSV NHEYTHYR T E T ER, BEMN
R cheMv AT ST EIERE, Bk
FESUEH R EPER, PSTV HEBE
FLH CSV aiBEntE LB ARBEEE,

3R FrRMERHEAM ., B R
b3, RNase F] DNasz I ¥ Sigma FEIL, T4 &
B A BRL 1L, v-*P-ATP 7 Amershan
=&

(=) mEERa R

Pk ESE, By oSV RSB IEm B
ARFERERNT A"HIEHRK, AHEFEHN
TIF Bk A h—8, AT A ME LN
L, REHRREFIEF, FRREARE
20—30C, EW AR —TAUGRE 3 #
FHIERMBEENR.

(=) HRSHEERNERE

1. CheMV g iEHL. Hi#E Romaine ¥ Horst
FrAGREIFT B, HETHRE. $ B F: (1)
100z FetEERet R At b 10 58, Bul
BER. HESEEH. A 150ml GFERE MK
(0.2M Jii%, SmM MgCl,, B NaOH jg% pH
9,03, 1.5¢ SDS, 1.5ml 2-FiEL7. B, ¥ 54
i, SRS N 200ml ACEAER (0. 1%8- 2 KB )
£ 200ml EH-IELNEE (25:1, VIV), BEHK
5—10 3+4ho AJH 4 8000 r/min BLL 20 4YHH,
Kotk i o pore RN soml 15 a2 whig 28 5
Bk BLERLERE. (DaHLEE, %
EBA TR, 2 10 438, 80001/ min B 20
A, AR (3) fn 1/4 £RFR 10M LiCl (%%
WA M), B, vk E 2 AR L k.
10000r/ min BJLs 20 £+, B EABTED,
HEHAEKBEREI R EOER 2K Ko (4)
L/ 19 RB aM ZEEWIR] 2.5 (KB 95% 12T
B, —20C AT E. 100000/ min FL 15 4180,
HEMSE=HTEE R L.

2. CSV gyiRHT. ¥ Palukaitis f1 Sy mons'®?
SURM R

3.EEEIEEERENIER: 5 CV HBE

B IR T D G B A UL B 45 1
SRIE RIS RIIEDY Sy R Fho35 7R B 0 0 A
ChCMV HIEEERD CSV flEMg. 2 M BENEHE
FEMER, BRGEBE R TRARBKE
2L 2k A o

(£) BRBEEERDR X

A 5% RAABEEE(ER S 0.17% B X XA
76 9 B ) SF 5368 B L 1k » TBE B W - 55 89mM T,
39mM FHEE, 2.5mM Na,EDTA, pH8.3), #il]
HOBEREE L D B RHI(E 10% B8, 0.02%
XL, 0.02% REME) Ba. TR 304
ah, B FE£Y 100V, BIEIINRESE Tl bk o

LB ERE AN 2 —pg,
EE ISR B ERIEN, {5 ik, RS
BEE R, AR

LERMAE k. SREEESmE 15—
2008, HoWEEEFNTBERIEN, EHE
% TBE £BTh#, RS MR RIE 55—65°, Ak
oL, BB B HE 7 16, SR B B TR ARR 15 43, R EE
Hike %7 FRIEIEFME AT HER K 2/3
M, ik bk, RERSHLAEMTIRRIIER
EHRE

LEANASRK: SHBRRELTE 15—
3012, FHEIRRS AT T RS B B AT BB
FTIR Dl B R, % RE N RIS R AT RER
B, BAS 8M REH 5% THERE. B
e, Pk e 5 TE B W IO 8 — A

g, RS AR T,

(R) HF#R%E

1.4 Ry DNA IREH AR,

2 BERES BRI RERRE, %
FE CSV ML SR BRI A MR, RS
CSV {9 B, DABHIESHHIS osv, chomv,
PSTV Ff TR B 1T AR R . ()OS
HIERAYEGAF:  20me CSV IERFHE soul 2 i
(6U0mM NaCl, 50mM Tris-HCl, 10mM MgCl,,
pH7.5) 1, WA 0.25pg RNase A, BEREWK
BAREFL 1 AN, A 100sl EBIK, 758! K
Fafn R 750l Fo5, MR 10 5350, 10,0000/ min B
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i 5 5Hhe R KA, AT EIER 3 R(1ml[R), |
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min BLG 15 8L ST (DBHGHIES,
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BR(RE /M R¥E. TBE Zrhi A %,20X 40X
0.05cm ), pk OIS B B8, HIHAFE P iRig

BURRER T B0 S, 2SR 4> BUKAE Soou! B
{0.5M NH,0Ac, 1mM Na,EDTA, 0,195DS)th,

FHIMA 60pg Ewcoli ®NA, ZRBMITE. B
WHBROBRE, N3 AR ZE, —20C i
Bidw. 150000/ min BEL 20 AM4h, BEBEES
#WFo (4) 32 B2 4K EBHEY CSV fEX4ES
LSRR BEERETERART, %
$%51 48,

2 *

(=) R

B RRE PR R, B
CSV MBIERIHE RIS ChCMYV By S~ 15"
BIRHREER 14N AR BIRAN & E
RAMEER. REREERER, A%
Reta; “TTE RIS I DA
FHB (AR I-Do BRY: CSV WRHA
WRAIBLIE, W IUAE T @55
W 1/2, EMR#A D RIS E 5 (ER
1-3)o BBIRHE “I°E° MR R

CsV, “I"@” %% 5B ChCMV (Esh

)RR Ao

(=) ExEEEE

AT B RSN RSB R E
AR ER 53 B BERD 10 PRIBZELN B, R T Be
BRI 2 BRRR, MEErdaEey
AIHER, RERXKRSEBRLEERE
THEGRH, MEZLEBE CSY &5
S B ED, W CSV mBE A
B R R R T = A2 R (B R
FREL, #F OSV BB E=
WM RS sk, TEEMCT SR
EEBAAEIRE, WU R T

~Viroid

B 1 TR SRR e il v R B e vk B

BEEA: @H(2)ERH C-CheMV; {35 (b);

C-ChCMV; ChCMV

Fig. 1 Gel clectrophoresis diagram of crude
nucleic acids isolated from Chrysanthemum

From left to right: healthy (a): inoculated C-
ChCMV; healthy(b); C-ChCMV; ChCMV

“~Viroid

2 MATERIUL: = L3 Bl B Ak e R B v 7k 1

MERIEL BIRERHNEMNS Y.
C-ChCMV (K7£); CSV (#1£); CSV(mmE=
+£); C-ChCMV(IE=1); ChCMV{EIE)
Fig. 2 Gel electrophoresis diagram of crude
nucleic acid isolated from Chrysanthemum

(Ch.) and Gyrura aurantiaca(Gy.)y*

Inoculated viroids from left to right: C-ChCMV
(Ch.); CSV(Ch.); CSV(Gy.); C-ChCMV
© (Gy.); ChCMV(Ch.)

¥ Ch.i Chrysanthemum; Gy.: Gynura autran-

#acay, Tl
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o XA RERRBEEHDERIR
P EL IR B A B AT R 8 BHE S
(=) RASEBERRRE K
BFER-MEERARTTFEAM
RN FEME RNA, ERTHEFET
Hy R vk (R, 0 1,1 2, B R I-2)
R — &I R, LT 7595
2 (7] 2 2 e A R T AR BB B (LE SO A
REHEW A, W 3—6)h, T4 E R —
RS FHRBBRXY, EREEALER
FOFEYG H B 1, T ETRIR(E R
C-ChCMV) 71 ChCMV MR EHHYIE
BRME, #H C-ChCMV HSHTEL) Mk
R EHADHEREN, B 2%, CSV,
C-ChCMV FIChCMV (FE4ME) EBRERE S
3o CSV fERG =1, W#EF C-
ChCMV HEE =t B R T SR B i SE\ e —

SEMmEEEYNERRIERBEF M MESA: §3; CSV(HL); C-CheMV (H);
C-ChCMV(#i); PSTV (#l); fFH

. Fig. 4 Positive and negative two-dimensional
gel electrophoresis diagram of viraids

. —C-Viroid

" From left to right: ‘healthy Ch.; CSV(crude);
C-ChCMV{crude);C-ChCMV (pure); PSTV
(crude); healthy romaro

IS 1-2 17 6% BEPTAREE B 08 I et ok P
H, %3 C-ChCMV, ChCMV (EShE)Fn
CSV =EMHT BRI, -
RGBSR B S TEEREAT
EIPKENE LR S T-RAVRR S FH
BRIUTKED B, I FR IR E H XA
 BBARCET SN A AL
B3 ERETEROE = agiE B R A EE R HIRRI R 5mE ST, 1E 5730 ) R R+,

BB Ik | s ‘
S SV (BT, CSY (U= s BROUE AR T DA I TSR 26 BB 196 E

C-ChCMV (JREE= t); C-ChCMV (HIE); BB T imA B M R R, |
| Gov@E 3STEBHBHA C-ChCMV Tk
P oot S e e ZERRERREOERES, S 2 4R
acids isolated from Ch. and Gy. —%, A CSV (). C-CheMV (i, 41t).

rom le o right: ) CB8V(Gy.); : .
A SO S BSTY () MRS DR R
(Ch.) : B mEeE gk (B 4), e i E:
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—C-Viroid

B5 @5, C-ChCMV F1 CSV BT
ERABRRL K
Fig. 5 Vertical two-dimensional gel electrophoresis
diagram . of healthy Ch. (left),C-ChCMV{middl=)
and CSV(right)

B 6 C-ChCMV #BEs(E )it ae(h )
EeRairdid R4

Fig. 6 Vertical two-dimensional gel electrophoresis
diagram of crude(left) and pure(right) C-ChCMV
HhEBRPAEENRGERET, KE
3FREBREBERLBEHENE R F Fo
5 BAE%, C-ChCMV #F1 CSV i
HZE B [ BRI EE ko B 6 J& C-ChCMV
B e E E W R ke F
EHMMES _HEEZF(60C,F 8M K

FRUBER) PR/ ERRAR R R EEEE
EREAF BN AL, RROEBEED
F NGk SHEER AELRIT Ho ESE e ®[LL
Fii C-ChCMV Fi CSV pUIRR o Tk
A du e S T U B A B LD SRR B
[ o8

A7 RRRETREIRRE
(a): HFEEBE AR T DNA;
(bse): BRETREB CSV EHEAE
XRERS: C-ChCMV ) CheMV (EAM4E)
(k) PSTV 71 CSV (F)
Fig. 7 Dot-spot hybridization of viroids
with probes
(a): Probe is from synthetic smal! molecular
DNA; (b, ¢): Probe is from CSV fragments.
. Viroids: C-ChCMV and ChCMV {uppsr);
PSTV and CSV (below)

(@) SFH%

Palukaitis EA®RETHEHREN
DNA HEAT 5 FRIBNERE. RITE
ER NIRRT ALZA R DNA 5T
ZRMEREASTE, RANBIRRRAZE
REABESRINERERLHTSER
RZZF (AN RNA 5 RNA Z432)M005 .

LitH¥&kM DNA ¥4 (d-,
CCCCGGGGATCCC) EMESE M E R
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1w &

FREMFFI(PSTV 1 CSV){RFX A $
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SFERNESHEERLERESEFEED E
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g%, AILITSE ChCMV i B A HFH%
REEFRATXE, i, EEATS
WX #EBEEIRE|E ChCMV fERATH, A
LR A ERNE T S .

TRERFTEARE E Rosner 98
R HEDIER LTS & 3 Mo
RIRNBREEGEBARA S EAE R

AR T, AMEEMNLERSE8H
HEEM 70—80%, BhR7EE)7 R0 RNA-
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IDENTIFICATION OF CHINESE CHRYSANTHEMUM
CHLOROTIC MOTTLE VIROID (C-ChCMV)

Li Mengjin

(Wuhan Insiisute of Virology, Academia Sinica, Wrhan)

Yang Xicai

Tien Po

(Instirute of Microbiology, Acedemia Simica, Beijing)

A small molecular nucleic acid, chrysan-
themum chlorotic mottle viroid of China (C-
Ch€MV), has been isolated from naturally
infected “Guangbai® chrysanthemum plants
showing chlorotic mottle sympiom in Guang-
zhou. [Its properties are similar o reported
ChCMV which was identifted. The crude
and pure nucleic acids extracted with phenol
from infected plants were analysed on positive
and negadve or vertical two-dimensional
polyacrylamide gel electrophoresis and were
showed that &t is a single-stranded circular
RNA. Its molecular weight is similar rto
chrysanthemum stunt viroid {CSV). The small
molecular weight RNA was identified to be

ChCMV by diagnostic test of host, assay of
systemic host an fragmental self-hybridiza-
ton.

Besides, a set of methods of extraction
and identification of virold was improved to
idenrify different viraids by using several se-
parate parts of a certain viroid as probes. It
is known as fragmental self-hybritization.

Key words

Chrysanthemum chlorotic maottle viroid
of China (C-ChCMV); Positive and negative
or vertical two-dimensional polyacrylamide gel
electrophoresis; Fragmental self-hybridization

L

Explanation of plate

L. EATEE C-ChCMV S5 EE H (A )i,
Comparison of healthy(left) und C-ChCMV inoculated Chrysanthenum.

2. N EHET BAHTE R R B A B T ko
MESEIf: 2F, CSV, G5V, C-ChCMV, C-ChCMV, ChCMV, ChCMV.
Gel electrophoresis diagram of silver staining procedure of nucleic acids

isolated from Chrysanthemum.

From left to right: CK, €SV, CSV, C-ChCMV, C-ChCMV, ChCMV, ChCMV.
3. CSV (Z)R C-CRCMV ()R ES E R e,

Comparison of CSV{left) and C-ChCMV(right} infected Chrysanthemum.
4R = %f C-ChCMV (£)f CSV (H)MMug K.

The reaction of C-ChCMV(left) and CSV(right) infected Gynnra aurantisca.

TR A TIEE S 4REEE  http://journals. im. ac. cn

© FERSER




