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/ B CMV HEHRFF EBRaERTL
s e, meny zug B0V

(LA L W B AR B FEAT, B4 310029}

MR TR T RLEHRE MY AR EYRLE MG RS, ¥8 -8
£1( Satwia splendens ) MRS T B RNA 4} 8% M-22 B5C0HE, HBER FRW FTHRE, BN
AERK RN TR, MBS D REW, BN 7 5 M ) 22 B 2
%, MEEL A RBLETRAR. ARSRAMNSTHATERE RNA S EY8-51 BT,
HiERFOMTRRE EERAPAREA SR E HRE= 4 RASEH, BORERTLENHS
s, AREFEE LT IS BRN=CHNRFT I TEARREFEN 7. HREE™4E
HFHREE FORESH. RHEETTE RNAFRE TR RNA 87 CMV 4 B 5 HR60 S % TR
S, THE CMV TE RNA £ 5B ELMIREZ —.

K. RULZE % TE RNA: MREEE, eFRme  RHITY oMy
hE sy %S, 5432.41 ZRUFEIREE.A XSRS .1003 - 5125{2000)01 - 0066 — 07

# R 1 01 7% 2 (Cucumber mosaic virus) & 8 2 1€ MR BB Bromoviridae YR L IEH R B
B Cucumovirus), RERE+FHE . FE . SR RFHFHAXEBIENHERFE L —. CMV
R ETEER. TIER 1000 £ERATHAR T A, HEHR SN 38 B 120 EREH L4
BE CMV, T EERARFPEECMVEERTHEES. TR RNA. S TFTEYEMRUERE
BisS FERATEEH#HRU, RIEERE TFEH . S8 . G EDEHXEEAIRAE
CMV 2 B3 T ED S NS ANE RNA KEFRE), ATHRAFRLBYSRRFET
RIEHBAR AL 2 R, i1 R RNA B F EEREMEHNN, RN EET —SL4H
CMV 4 B M-22( RS TR RNAAIRETFTZAM 2B 8-S1(FHFER T E RNA) BT
RYFTAREHENTLHTT RENE. AEEZRERMENT.,

1 HEATE

1.1 BW

i — H4L ( Salvie splendens) b4y BEEY M-22, S P BEH WL IS A T REFT UM E( Nicotiana glutinosa ).
e [ TSR A B M, B[R] P E AR FE MY = M (V. tabacum -Samsum) B 5 BF8T 8-51, SR B Bai L 5 A
THFFEEBE(N. mbacum ), ESEHHMEHEF 1655 B CMV-S,
1.2 #AMBOARE

ELMER SR E 2 MBEAER(pHS O)REE, RE LR 0 2% SRXTEEHE. FH 2SR

W #1998 - 11— 20, E E ¥1.1999 - 01 - 14
* EFEEESEES (N W6 MHFT SN EHTHE R, ELRERET . FHMAEL25HS TH.
AR (1957 ), BRI T B A FRRA, HRFAHAYREE.
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H1 B B RFE CMV S E R F EAE R TRk 67

EE(pHs 8) AR, £ CMV BBEFANALR TMY S, HERER RN ER TFHX .
1.3 FEHAKBEDH

MU LR SR —rEAERSEEDTEME, AR R F T AT R B, R
mm® /bR, Karmovsky” 2. 5% R -B - 2% FEFRESHEFETEE 2~4 h, B Haa AW H 3 B
2 X SSC A MEACHIEY 2 pg/ml 4 BB R B BREF RNase bW, G 1% UEEMEFEE 1~2 h, M8
K, Epon 812 S AE O, @M1 5 KSR 4 MiT RS e,

Bl B A K JEOL M JEM-1200EX TU3% 5t b 65 T WS 68,

2 &R

2.1 M-22 BRSO HIE R AR B AR

HATEFEETCHEN M22 2BYS4RRAE, IR ARG BERTY
B, AL 30 nm, 2 CMV R FRAN T &R, ERERERAT, TREENE
HEESEREE 1),

T M-22 AR CIHE A B R R HEA P, KERERER TRG TS
FRRH(E 2), MR EERR O EH A FER AR E &, ARKPRL
HRERTESBHRIFY . RENERTREAMENR EHABNST R —&pl&H
R A RIE B MR IEAREP(E3). AMERETEANEREEMENE. H
FRAY MR B &, R R /D TSRS 8 8 £ iR, AN T LU E M-a R Ry
W, WESHRYPREERS. REFEMNARAEZHARAR ARERE RERT
ERARKDHREE, FURSEFBROE. EPREEHTTRRBKRE S &REETH
RER T (B 4A,4B), MEHLRAEZ BN AL, KRS, FROTEEME, AL
B. AREMESTHEHREL BERRURIFERT. RRENEFEREK. HEESH
EERHRE ERREMERFBRES SVAF. iAW MRE A RBR(E
5). FE—EHBMMRMAEE L, MRS KA RENELER, —HEBNREFR LR B
ELP, FYREELFRRIT R FAT EERENF. 75808 M E L HRBELL,
WERRu RS (E6) .

2.2 8-51 B ERREEEN AR ER AR

EWHRERDE RNA K CMV 434 3-S1 R B HEH A8 P, Hay R
TEREVDEE SRAAREE, IFEHESLR. EHRTERERBHHEBT, KBBRIERS
BETHH THRRK D, RELR/DMRSBEE 7.8). BEHfEe B4, ERnEg
SLTFE T AW LLRM A /MG, (BRTE AN P HEAFER FHRKRERE, tREHR
HPARRES BRI . AREARNEIRERTF. S THRN FEF IR EZY
AR ANKE . EREHNERE. HREXEHERTE, ANHEEHATRE BT E
BT IES BN T, i BERTE, PR EL, R SR Rk NRER AR o gk
PEERMERRGH, — SRR TOETREZH P(E8). MEHRTR, HREL4E
PRk, FMARCTY, JEMECRTR i RE SR BT TR syl (8 9),

2.3 HERKRHE=EEERERENA
EHEBERER=ZEMBEGRS CMV-8) M W EHAG, HlRERLR®, KERERE
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B 1 4B CMY M-22 48Pk T, 350 000 ~

F2 M225EWHERACHE RRER TRNTERESD, 55000
Pl 3 M-22 4RSS AY.L R, R RN R B AT L O R ) 65 00 >

o i me AL o re Za s ;b L1 o= n N o .
BHa MIZOEEBADRNCHE, R T ERIESME. A 28008 .43 36000 -
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H5 M-22 4B AEEAY.Lnt i, 295k B E ROFSE, 15 00 -

M6 22 5B AR ey .CorHiE, T 4k 7 B R 2 22 P AY R EE R T (EF LY, 75 000 -

Fig.1 Purified wirus particles of M-22, 350 0040 -

Fig.2 Thin section of Nicattanae glutinosa leaf cells infected with the olate M-22, showing wirus particles scattered throughourt
the cvtoplasm, 55 (0=

Fig.3 Matenial as in Fig. 2, showing vitus-specilic vesicles attached to the tonoplast {arrow}, 65 000 »

Fig-4 Marterial as in Fig. 2, showing large crystals of virus particles m the central vacucle, 4A. 28000 =, 4B. 45000 =

Fig.5 Materal as in Fig.2, showing chloroplast with mincr alteration, 15 0040 >

Fig.6 Matenial as in F1g.2, showing virus perticles m the plasmodesma {armow}, 75000

PTG TEMRES, AR (E 10). FRABEFRFSEEABEEIT, @ik s B
CHEFEEE MTEC4AERAREL, F BHED, HIHA. —BHER THFE T &
AR S (E 1D, SFEMTFEEERS(E 12).

3 Thig

FXECOMV BRSFEWAREMSHTHRES AFRLT Y 853 W A Hawa(1979) 89
FEHAETRARMENAZRR(TAV) . BEBEABFPSVIUE CMV I AA#%KE, DA
ARH T Cucumovirus BAMMMBEN N, HEET CMV FEHERT . WEKREN N, Hau
MG FR{ER A 2Z B . Hatta 1 Francki ZF(1981) LE ¥ CMV #1751 R B &1 TAV g =4
BRRAREEI . CMVH THEEERAFERES RE AREALEERE M BRESA T
BJUEBEEL ERARSEREE2 . USEEAREPRERBERET, RINWEIH M-22
SEHES CMV B ERENIFIE. 8-S1 2 EHS5 M EEFHEUZ &,

AL MR o A, 3 UL B W RNA S5 B ME 1T, M.22
FHFE—SamRBR SN BL . FEMED, 5B IHATIEEMA L B ited, &
BiF#E 74 HEHE, 8-S HHBFE=48 - 2BMs . bkE =~ HILFERE R, 4485
7 G A R RS £ B RE AN AFHIRAE R, P EYEILE ¥
FHE UL FEHEER. MBRBRALRTY dsRNA, B SIR AT SSI SHBEEN PR
RNA, T M-22 R&ETLE RNA, 8-S1 2 EHBHTIE RNAXHEIBRRBEU RS T Mok —
ZVENTER NMBETHFENEREE, SUSRRASYHEARMERLE WREASHESTE
Wi, HEES CMV-SHAREHRERE, THEWTSEHRATISES ATEMSENE
SAE. M2 BEMEEHNBASEREENFER T EHRDTTEER R FERLE S
&, HARMMEBERE, MR T IHE, YR XBRMERDT CMV SEYW EFRE
PEE REATCHEMLME, TEREHRABDHF—HMIEEL.

EMRBERENFENREGHMEMNEEBTREET, FHEEER, IEM . BE,
AT HEHETIRE,, Bk PR BN, Reinero! ™ 3@ TMV 95T B (CP)SE AT B 0F
FiE R, S ESFIEMEEA RS L B FAE R s haY (S8, BTk, Biir T o
BIRSEHAMAE, FAFSIWGE CMV ZFRp B MR CP MR 576 W E 4K P2 8 B A
EAHE, Hsu! SHE CMV BEREREETRETH CPER. MHEEHREEHEERT L
CPfRE, EAEHFEMMES CP HEHX. 8-S TEHSIRTRE~HGHE, fJeE S8k
B CPHEANMGERN., ETFEFBAHSETHAZTRBERN T, TERTRERTESH
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ST Sel TH T

B 7 8.S1 -4 ek sttty ¥l 0, R ROND AL 4 0 o TR A o SR I RSl T /D R Mk, 20 000 ~

B8 8-S14Aydym sy EtE, FPiSR T & T 5 M gk ) M s i b (i 3. 35 000 -

B o §-514EBEeAEEE, RPN S e R F R T AR SR T, 20 000 -

M 10 CMV-8 HIE#F E=40, 7 LW Sl 2468 R ey B E T, 30 000 ¥

B 11 HEF LS4 Ror S E e AR B 2 N B A P S M T (RT3 ). 25 000 =
F12 HEA#FE=%8, nERSHSEFSERERF, 30000 x
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ChPF &k ; CW.SIRREE, M. EUR{E; PD. M/ L S ke, V.
Fig.7 Thin section af . tabacum leaf cells infected with the 8-51 isclate of CMV, showing abnormal chioroplasts and small virus
aggTegates in the cytoplasm. 20 (00 »
Fig. 8 Marcerial asa in Fig. 7, showing virus particles scattered chroughout the cytoplasm and in the vecuole of abnormal chloroplast
Carrow), 35 000>
Fig.® Materal as in Fig. 7, showing broken lamellae, starch granule and virus particles o disrupred cell, 20 000 <
Fig-10 Thin section of natral-infected V. tabacum -Samsum leaves from the field, showing numerous CMV particles m disruapted
cell, 30 000 *
Fig.11 Macerial a3 in Fig. 10, showing che abnormal chloroplast with poorty remaned lamellae, plastoglobubis, vacucles and virus
particles (arrow}. 25 000
Fig. 12 Marerial as in Fig. 10, showing some virus particles in the disrupted chloroplast, 30 000 X
Ch: chloroplast; TW: cell wall; M: mitochondria; PD: plasmodesma: S; starch granule; V: vacuole

HOEHSARRES, WEATHRE SEEHREIEER, SRAH S A RBEEH
ZHE., BARTEFEEHRE TYMV AEERUENRERZNMEPEML, HTRE
B 5 H B FE S A R,

E—ERTHRPERACMVEFEETRFELZ RRESH REELF L AME, £
£ 80 VR 4 BE g 20 R BLARE AR . XA SN R B(CoMV). ¥ MM % (RaMV) REH
PIM B (TRSV) . B AZMB(TAV) S BN F TR P OAHES . MR HHE
KENE— PR MREEAT O FRIN R ENZ IR, HRSHR 2 A GERIE
SRUBEREN THEASRUREER EHEST SAEAELMEELDY), &£ CpMV 2
LMmFELHRT. K EIBENEAERNERY. BB —FIHER D ERES
BREHREC SHAELEEERT. REV RER, BREELES8 AN R LAY
MEE, BN ENEER T, RNZRPLREINREFRUELLAFTENEIEEE
R, FHEUHE, EARETLESARAELTE - FRERF, UPHARSEEE
HRAE KR, AFIILMEFFIERED, AR SREN F25REELNT RES “F”
ERA R,

HArEE CMV AL E, HXxt LE RNABEFEERMANETRLBEAR. £
TRAHARBTEREEET FRAEEE RNA BT RSN EE 3R E CMV ZE RNA
FIREE AR T e, BT HEr A M CMV KR H 3 E. BRI E S — 25 AR5
AREZER+IHE, WEL SRR ARLERS FEDEIREREATE.
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Ultrastructural Alteration of Host Plants Infected with
Different Cucumber Mosaic Virus Isolates

HONG Jian, CHEN Ji-shuang, LI De-bac

( Imstituze of Biotechnoiogy, Zhejiang University, Hongzhou 310029, China)

Abstract : The ultrastructural alterations caused by the infection of two cucumber mosaic virus iso-
lates were investigated. Spherical virus particles of CMV M-22, an isolate originally from Salvia
splendens, scattered throughout the cytoplasm and aggregated into crystals in the vacuoles of to-
bacco cells. The existence of virus particles inside the chloroplast was not detected for this isolate.
But virus particles were found being aggregated through the plasmodesma, that indicated the way
of cell 10 cell movement of this isolate. Virus particles of CMV 8-81, an isolate with necrosis
satellite RNA and originally from naturally infected tobacco, scattered throughow the cytoplasm
and in the vacucles of abnormal chloroplasts. In the tobacco leal cells natural-infected by CMV.-8
in the field, numercus spherical particles and abnormal chloroplasts were observed. The results
suggest that ultrastructural alterations induced by different CMV isolates are quite variable. This
is a direct evidence of satellite RNA involvement in pathogenic process by CMV .

Key words; Cucumber tosaic virus; Satellite RNA; Cytopathology; Electron microscopy
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