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mosaic virus, TMV)RIIE M EY EREER MU, WERRTF 4R #E, BER™%
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#). TMVno (37 71 4 7% (L A&} 2 By 7 7 4> B Bk) . RMVha (FLH K B384 B k) . YMV 15 (L
TS EH) A RMVsh( BB A B4 85 . R R SR TN F E, #TRE
DE, B 5 BRI MRS B, S EREEEEMARRE E M (Ncodana
tabacum) VTSR, 4256 15d 5 REFE G, WHUR — B I s kBB S0 B A
M LA R, 3 T {2 B AR A R 0 B Sk et B
1.2 BEIRRAEUE

W b R A s R R A S, WA AL L~ 2nm, BF 2.5% R_MEEE . W2
34T, FEE 4h, SBrhREYESG, A 2% OsO,HE 1h BLEMMBRLE, HARMR
FIE K, Epon SR R AN EBEREEEE A, RBBAFERANRE, A
JEOL-1200EX7RY i 5 L85 T M £%.

2 RIS
21 BRBEBREREBHRENERRHA

HEEEET3A S HERTRERELEF. HEBEREZEUHHGH 7). A
BEHE R R TMV L RMV & B R, # M 3d4 A 10 B) f5, B3R RMVsh. TMVL
TMVIL. TMVno f A4 P46 th BLR G, BN H AR RS TSR M, &/
—/ 4 A 14 B) 5, &% RMVsh. TMVL TMVIL TMVno K #0bkiR & SR B, T3
SAHENTEMERY TV ERER, B ARG, fitkSHRRL R, BY RMVsh,
TMVL TMVIL TMVzh 8938 9 =5, L 0BG, B aRE A, (&Y TMVbe KSR A E.
EFF— 4 B 5. B RMVsh. TMVL, TMVIL. TMVzh f # 8k.C- o = E B R, 2 U A9 88
5, AW BB ETE S, TR TMVbe AR BE, & £ H B E &8 %% iER.
22 B RMV ETMV SR EGRRERFTENER

BERE 15d, BURY: RMV fl TMV %5888 — B It kL s AR BT F
o 00 2 4 TR I A% vk R MO IR M N R PTR B AL T NS R A AR R A
BRANMENNRETEEE-EER.
221 MHSEMEHRE RMEFEREANDRNY LARFLERRREHRE,
MR R A B R EEA . BR, KNSR AT, MBERE KBRS
RAEE (B 1-1.2) . EF %k (B -1~3.6) R A 20 (B F1~3.5~7; F
11-8) . 345 7 50 T 5 i (BELAR 1-1) A B o M JBURE, 08 R BORE (B I-1, 3~ 7) L B A K
YRR EUE (B 11, 2), 70 B4 SR A Sk 0 T ARG %K. A KBRIE, ARAHR
BRRRRE, ERRE, e, BN REE. RO ABREABRBR, REEhK
ik /), B IS — R TE SR b 7 BT m (B AR 1-3) . i (AR 11-13). WM A A
ARENHE EE -, ERI-13). XEFLEAAKRRAZA—ENER. AR
RMVha £ 40 B8 75 - 42 b 40 45 R SO IE 3, (B TR R AR SLI0), 5 A3 80K A 0 M s B v 4R UL
BB, s EAEA %L/ B (ERK F1). BE TMVno i 4 R &k
B /NEETE, N B A BRI R R R Ee B (B 1-2). HAsk R BN
40 3 P T S BB B AR 1B, TEARE R R T L P AT I ORI v SR OB R A, B R
YR L TMVIL. TMVI. RMVsh 8% (B 1-5. 7), TMVbe. TMVxi (K Z (B 1-6; B AR
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I1-12), YMV1S B4 (B 1-4); SR BB LA YMV15 £ % (AR 1-4), RMVha % 2 (B IR
I-1), TMVbe. TMVxi, TMVzh 870 (B A& 1-6; B K I-12), TMV], TMVIT 5/ (B K 1-7).
LR PR BRI R, BRI TMVbe B X, B /5 W B % (B 15
1-3). TMVno &K & (B W 11-13), H b Bk R 8/, 2080 4K B2 P BRI A8 4K 2 B TMVno &
K R S U L (FETAR 1-13), AR PO S BE S  (PRL MR 1-2; BB T 12) . AR
L.

222 BN FHER. RE RMV B TMV &k £ (9 ™M B 47 3 19 8240 3 R 5] HE B 19 55
ERT. A RERHI G TARBAZY , H RN 4 SIEMIRE R, 5 THF R
AR V2 A, A1 A S 0 A LR R 0, (B R A S SR (N K B
F. BH RMVha. YMV1S, RMVsh. TMV 1. TMV II. TMVzh. TMVxi i 9 M A 55 B 8 7
RURLE HERBEEHERAGE, K BFHR8H RMVha. YMVIS. TMVxi % L5 %
(BRR -1 AR 1-12), BA R E A RMVsh, TMV 1L TMV 11 BB B B i 05 i B 3
B R A R 35 (B KR T-15), TMVno ¥ B DA BOR TS 2048 75 (B R 1-2), 7 A s B 45 10
TMVbe M LAF A7 SR A R ZHER (IR 11-11, 14). Mo 5b, SR8 TMV 118955 B8 T8 DL R
RIE AR (BN 11-10). A B0 400G A ok A EERL T

223 AEGRNER BRERFERZNETABRAHE RAKERKYE NS &Y
Z HPASHROEELLURSR YMVIS#1 TMVno B %, TMVbe 2/, A K 2. XN
&R RMVha Fl YMV15 1 40 58 b 4 SR (R T1-8) , &3 TMVbe fil TMVno 19 2% SBikr
AR (ER 11-9), KASNEHAR (FER L7 EEI-12). -
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Table 1 Pathological comparison of the ultmsiructures of N tobacum mesophyil cells
infected with various RMV and TMV strains

kg £ RMVha YMV I5 RMVsh TMVI MV I TMVbe TMVno TMVzh TMVxi CK

B A4k wg BEg K : 4 7 YE k:y 34 2] x
wE ua BE L E - -2 E 2 E 2 g e g x
B iR B mE RER ORERE PR K R 2 x
.83 wE  ER 4t BEf SaRk e &S
Bas M B . &3

HEE B ®x E4 BE e gx B % ®wE g x
X~ME KR KHER EFR EFR EFR BRER BER SHR SR
TaE Bk RIEWR MAE MER O RMES O RMNE N REE RTE  BEE
BEE  IRX ERD BR IFERN IEERA SR x FRD IHER TR
WRR MK ANEUN SR/ DR RN RN K IRR bl k5 N
®pE R B gLy B Lordiy L3 % L§ 2 B wi uwy
W OHTE B\EF HRE ARE ARE MANEX ATNS BGE MNE ANS
ELACIE B oL B 8 k:'ddg g4 2 "y we g

4 % ®id WA EF E#H Ew® E® ®BER Ew¥ E¥ IE#
HE of iR {4 iRk Py
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*IERRHE RN ER 10D RN PR S A, The numbers of starch grains and osmiphilic globules were

estimated from 10 chioroplasts.
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MBS AEFAR. BH RMVha 40 M A% 7= A4 90 BBE A A0 W H bl B3 YMVIS A
TMVno B9 (47 U BE I8 2 (B AR 11-8. 13) . RRINIIR AR L AT R K, BREEHH
MR AR BRI,

LRAPrERRY, RMV Ml TMV ARG ARBRERGARARE. ASETFEEA
MBE. AR SESHRBHBRSHFENENER,

3 ittt

ARABEEEREHRTEHTHRERHCABREHNHR. FRABREHRRESRE. I
B K%e B B9 HE A T2 XA SRR (I CMV-TERR) . BB R (I CYMV) B FAR (0 BBWYV)
%, WEBRTHATTHRZA (30 PLRV.BYV, TBSV. PEMV,.SBMV., TYMV) , £ 8 £
M (30 TRV.BPMV.BYSV). M &k A (I TMV § UL, US %) R\ /RAEE A (I CRSV
E CAV), HESAMEHWHRTRERNEZHA (I CGMMY) ., BE (HMV) . R Sws
J (BPMV #1 CaMV) %, M 52 4k 9 B 42 R 3 (TpMV). B £ & 3/ (BSMV. TMV-US.
TSWV.PYFV). IE# BRI K B -4, . 28 BR D (TYMV) K o & 2 B0a 1
RELS%E., HEAREIETE 0B AR IF, 40 MR A0 2 8, SR & B/l A
. RN SHTHFRERHEN RIS % E R E HF Y Caulimoviruses 5K
Reoviridac B 5 1E, K EAR 9 & K% 18 Potyviruses ¥ 8 AU AT, 3F al B I R RE W
HAENRSBRY, ERHREEHPRBFHFES TRV FFAREORE. X
THREKZAAFERLARKE AN ERE R WA ME, 10 Hatta M Francki W 2
TCMV 6 MREMTAV B3 MR, RABRT H & (BIFE REAE/NMERE
) MEES, A XRENF AR ArNAREMREETHEE. TMVEEBEEERL
HAR &8 T AL THSEANRE. 2 UL # US & 2400,

Wit xR [E RMV Bl TMV SRR WA RERE WM LR RE, SRR, 8 —. %
ENTEHMRNNEFEEAFTH TR SR . HEXNI B A REAR. JMERH. #OR.
AREFTHEHFE, Kb EMmAR R TMVbe WAKA AR, BaARER
PR CAE TMV R B R . TMV-USBE R, BNYVV X PCV % JLFh TMV B 4
B ER, FITREHR BE ToMV BREHMA LT, mRIEETHRE, a4k 4
Bk B REESHEERY . EAXFRF. EURERBRTHAAESMFEREN
dOREEAMSERENESHARFEARR; B EENFER T ES M8 E, MR
FEREMMNURERBHENREZ, Hi, mENTIRERER T HME, 5 HEaH
BEANHBEN, RO BEERTBRHRTERBEED. B, ATEHAE N X/NE. &R
M RFEENTAR, AEKEBRERNY X/NEEZRBE, F KR EFRA
BroREFSTEATTEIRERSEE. $= ARBHBETFLEL, BEGHS
EHBER. /. KA ER TS EDE. EREXREDYRWBARYFERATER. £
HAERY: RMVha & TMVno MM SUE N ERECRYH, TR T XX MR, 15,
Kek, AN AR EERN TSR RERTFEREREVER.
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ULTRASTRUCTURAL DIFFERENCES OF RMV AND TMV
INFECTED NICOTIANA TABACUM MESOPHYLL
CELLS FOR DISTINGUISHING VIRUS STRAINS

Xu Junhuan Feng Mingguang
(Deparment of Biolegical Sciences, 7hejiang Agricultural University, Hangzhou 310029)

Abstract Nine strains of ribgrass mosaic virus (RMV) and tobacco mosaic virus(TMV)
from cruciferous and solanaceous plants in different geographic regions of China were
used to inoculate 4-leave —old plants of MNicotiana tobacum for observation of
ultrastructually pathological changes due to infection of different strains. The samples
of the mesophylt cells of the plants 15 d after inoculation were prepared in a routine
and examined using fransmission electronic  microscopy. Characteristic  virion
arrangement, inclusion forms, and cell structural aberrations were found different
among the various strains. The virions were accumulated in cluster, arranged in ring,
scattered, irregularly congregated with membrane, and aggregated in angle layer or
paraitel layer in cytoplasm and vacuoles whereas they were not found in organelles
including nuclei, chloroplasts, and mitochondria The inclusions with bacilliform,
club-shaped or granulous X—tubule varied in number and form among the viral strains
investigated. 'The abnormality of cell wall including thickening, collapsing and
distortions were also observed among the cells infected by the strains. Other
distinguishable changes attributed to the strains included the mumber, size, shape, and
clumping pattern of chloroplasts, and of starch grains and osmiphilic globules
accumulated inside. interestingly, some special granules were found accumulated in the
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chroloplasts of mesophyll cells infected only by two of the 9 strains examined.
Additonally, the increased numbers of mitochondria and endoplasmic reticulum were
observed in the cells infected by some of the strains. The results indicate that the
ultrastructural changes due to viral infection may be useful for distinguishing various
RMV and TMV strains.

Key words Ribgrass mosaic virus (RMV), Tobacco mosaic virus (TMY),
Ultrastructurally pathological characteristics, Transmission electronic microscopy
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H K I
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Plate 1

Ultrastructural  characteristics of Ncotiana tobacur mesophyll cells infected with various RMV and
TMV strains: o. Infected with RMVha, noting chloroplasts and clustered virons; 2.Infected with
TMVno, noting chloroplasts, mitochondria and scattered virions; 3. Infected with TMVbe, noting
chloroplasts and mitochondria; 4. Infected with YMV 15, noting chioroplasts; 5. Infected with
RMVsh, noting chloroplasts and clustered virions; 6. Infected with TMVbe, noting chloroplasts,
milochondria and virions; 7. Infecied with TMV II, noting chloroplasts, inclusions and mitochondria.
Bars 1-7:1.0pm.

Plate II

Ultrastructural characteristics of Nicofiana tobacum mesophyll cells infected with various RMV and
TMV strains: 8. Infecied with YMV 15, noung cell wall, inclusions and virions; 9. Infected with
TMVno, noting inclusions; 10. Infected with TMV II, noting virions amanged in ring; 11. Infected
with TMVbe, noting mitochondria and vinons scatiered or aggregated in parallel layer; 12. Infected
with TMVxi, noting chloroplasts, clustered virions and inclusions; 13. Infected with TMVno, noling
chloroplasts, endoplasmic reticulum, and cell wall; 14. Infected with TMVbe, noting virions
aggregated in angle layer; 15. Infected with YMV 15, noting irregularly accumulated virions with
membrane. Ch: Chloroplast; S. Swarch gmins; Os:Osmiphilic globules; Inc: Inclusions; V: Virions; Mt
Mitochondria; CW:Cell watl; Er:Endoplasmic reticulum. Bars 8~ 15:1.0pm.

© PERERME VA REATIECAHRIEE http://journals. im. ac. cn




