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Toru SHIMOMURA* and Yuko OHASHI* : Tobacco Mosaic Virus Multiplication
and Necrotization in Local Lesion Hosts

Abstract

When detached leaves of local lesion hosts inoculated with a high concentration
of TMV were incubated at 30 C for 4-5 days and then transferred to 22 C, apparent

necrosis did not appear on the inoculated leaves.

It is suggested that necrotization

does not occur in leaf tissues in which TMV has fully multiplied at 30 C, even if
they were then transferred to 22 C, the optimal temperature for necrotization.

Nicotiana glutinosa % 71-13 Xanthi-nc x/xo
DIECHNT - EFWAL 7 - v 4wz (TMV) % i
%EE (28-30C) IKiE< &, NETO FEH M
T TMV B2 EYETICBY 2854 & R
T 570, NS OEICHIRBILER S NZNT-2,
UL, COXIRIELFEREL~2 BRER (20-22
C) iHd &, NRFRFERTILIKED Y V7R
ORPMBERE NS, FEHRERIC1~2 BEL
FZEIC, BgKMEES 405 . ORKILEES 2 - SRR
SO RVEBTIF/ AV /DO JuEv AV VAs
13 E DEFLES 2z A, MEERSRICE
Wi FORET, Zhoo EICRENFESINS
K, COBAMEBRWINhG Y vREN S (Fig.
laskur1lb),

R Y v SRICEDN AL EOBRSE AL DEELL
B 1D, DTFOERET -1, ERRIIHFNEY)
TEEZ Y, BRI N MOEEICHD, 3296T
OEBRIAT (#30001ux) <&/, Xanthi-nc x
NAQED —IICH 7 R BEOET RBED H» TMV

LERE OM# - 0.5mg/ml, DIFEICRRIHOR
D Z pRETHR) #RIMPEED L, 30CIKkK 4 AIEE

W7t 22CIKIET &, K0 v 7RO (Fig. 2a)
BEREN B, DL IUHBEONM ORI, Bl
KRR D DIk 1S E DR DU 7o B 1o in & DRIB
BT L L0855 (N. glutinosa % 5 Uict
BICRBICZ S0 B, ULk L22CIKH Lk Bk
WAL A FulNC a vy R— 7 —C¢ disk 2R\ T
< b ) MO EFICEN ORI TR S 75
\» (Fig. 2b), #7:, Xanthi-nc #/.NaDIEDHf,
Woric TMV AHERELT2CICEL L, 2~3H%
T DDA T 2, FEREHRI30CIC 3 HEE
WIcth22CIKE T &, s XU % Ol 0T E
AR T, S PREEN A IALIC TR ORI
»WERash s (Fig. 3), ¢ HAKS diht &R
BROWE DE o HEEFEAIE T E03d 508, 22CIKH
U7cBE#HE 0 3K 7ol & & DI DERRE T I35
B S E0,
VOB, BIRICH - e TMVERYHRRE A (KIE
B LB Aicid, TMVDSELICIERE U & - 72488 Tl
BRRIGERES T, BERSEARNEIELTMV D
HEFEDSIE R IAT Hh LT B8 CEER GO 5 DT
BRWhEEZONE, TORICODNTHANBE DD
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X DEEAZTT - 12, Xanthi-nc #/,Na2DIECTMV A
HRE LT30C I 3 HEMR » 7etk22C 1K 3 &, Fig.4a
A HN3 X5 ISR O RS R B s Rk
XNz, Lrl, 30Cic4~5 B 2% TIE, 22
CIKB LTHdIIPHRMITEE SN, Figdbo
i3, o TMV 28/ L T30CIT 5 MR- 721422
CIB Lichs, 2T CHIVFRHBRERALEDSNLIIH
1o TMVA $#fE L7- Xanthi-nc #/v2 F/2 (%
N. glutinosa OIEH L 13mm @ disk %k, C
ERF VMO EZICHDTCICES, 2, 3, 4,
BLUS HEENEN 3D disk OBEFRICONT
TMV QEYE A RIE UckERHs Table 1. Tk 5,

Table 1. The amount of TMYV produced in
leaf disks of N. glutinose and
Xanthi-nc tobacco incubated at
30 C after TMV inoculation (0.5

mg/ml)
Number of local lesions?)
Plants
2 ‘ 3 4 5
N. glutinosa 73 180 335 345
Xanthi-nc 105 211 395 416

a) At intervals after inoculation, the ino-
culated tissues were homogenized with
2000 times their fresh weight of P-bu-
ffer and assayed for TMV content usi-
ng Xanthi-nc tobacco. Average number
of lesions on 8 quartfer-leaves.

b) Days after inoculation.

CORERIC LEE, B 4BERKIKE TMV 31213
maximum [CEFE LTV AT E05bh5d,

N. glutinosa O¥ic TMV (4pg/ml) ZERELT
30CIC 2 HRIBW ok RILEATT > TR S LY
v ROFH (LB 4 B5REtR) @ Table 2. (T/R7 A
(Y7 oRAOE) B (V7o) ¢ (Y v 7o
AR OE) 3 WicHNT, TMV OEYEHERIE
Uik s, BERY Y 7ORAOBTE - & EED
D5, BRAE L2 v 7 O ORKKMIEIC K > TR
SNBZFEHDY v 7 EABTHREICEIESEN) K
DIV EAE Lo TORMPS, BEFHNE 5o
AT, BWICHE LI TY A v ADEE
PR U ERICTHON TV EWTRITVLLEEISN
%, N. glutinosa O3Ejc TMV (4pg/ml) 2R L

Table 2. Number of local lesions on Xan-
thi-nc tobacco leaves inoculated
with extracts from the various
tissues comprising lesions on N.
glutinosa leaves®

No. of local
i b
Tissues lesions®
1 29
A Inside within necrotic
ring 308 408
B Necrotic ring
(0.8 mm in width) 101 27
C Tissue arround necrotic 27 68
ring (0.8 mm in width)

a) The leaves were kept at 30 C for 2 days
after TMYV inoculation and then treated
with ice water.

b) The samples were homogenized with
2000 times their fresh weight of P-buff-
er and assayed on 6 half leaves of Xa-
nthi-nc tobacco.

c) Experiment number.

T30C I 2 BIFEW kKL AT, EdIChB
Ula 7R B b R 2 W0 D, chi T v
a—nT EEL (ELERHE), 209774710
FIC D0 TEIEHUAIEIC & - T A v ADRINETT D
L, FigbpXkHic, ) v/ ORAIOIE(D)TY 4 v R
PUEIC L BB S - & BV, DPEIREIE L7
Y v OEITE I DENESAE SN, Lk,
) v 7 OABDE (a) 1Tid ¥ A v ABRIC & 3061
BONIED - Tre 295 7 4 VU F A ETEBEE THE
L7 0 i3 (safranin-fast greenZuf1®), 1 v
7" DRI D E A DI - O T OB EICE
B SNIED - oo BB INEE DIRFETIER
NBEA, HEORITROEZEMIEIC K > TEHFG L
1 RMEAEE R ICRESFEI NI BRI, WK
DR & i BB CHIBBNIK ORISR 5 2 & %
e Lz psiD ) v A v R ERIC BEE U & - T BT
X o THEFEIE SN X D IHRT, oL IR
HASH 2 Dipd S bt LicksEss Table 3. T3
%o N. glutinosa DIECTMVAEREHI0CICE X,
B 1, 2, 3, BXU'4 HARRINICOKKLEZTT -
T, WMIEE%RE 5 RFEBROEOIEIK DV TERRE
EARELILECA, TANVADBEBRICEBEL X &
EZoNAEE 4 BROBRK,» ST, MIEAKORD
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Table 3. The leakage of electrolytes from MBIELEAEBDONE T TNEDMERMNS, 1H

N. glutinosa leaves kept at 30 C TEAHE B 7200 ) v 2 OB TIE, MIERIEDR

and then treated with ice water
s 5 15 B D ZE (LA 5 ¢ 22
at intervals after TMV inoculat- HAS 2 X 57 s Eidisnbod x50

ton Bo U A WAL L & 5 IR, RBUEKICE

Leakage of electrolytes {—HOFGEADI E &0 LI EEELLN

Days after p_mho/leaf B, CADEDE D LI K 3OV TIRAD

inoculation

Noninoculated Inoculated LT AHS BTIRTO,

0 5 0 52)

QIR R

7.8 6.0 6.3 27.3
4.5 7.1 10.8 103.0
7.8 7.0 4.9 33.2
7.5 7.0 4.3 9.7

a) Hr

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. b.

after ice water treatment.

Explanation of Plate

Lesion formation on N. glutinosa leaves resulted from various treatments. TMV-
inoculated leaves were incubated for 1 day at 30 C and were treated as follows: a:
Immersed in ice water and then incubated at 30 C. b: Immersed in hot water and
then incubated at 30 C.

Lesion formation on leaves of Xanthi-nc tobacco, which had been kept at 30 C for 4
days after ’point’-inoculation with TMV (p: lnoculated point) and then transferred to
22 C.

a : No necrosis appeared in tissues within the necrotic ring.

b : Sometimes necrosis appeared in tissue within the necrotic ring.

However, if leaf disk were punched from the tissue immediately after the transfer to
22 C, no necrosis appeared on the detached disk.

Lesion formation on leaves of Xanthi-nc tobacco, which had been kept at 30 C for 3
days after the inoculation of midrib with TMV and then transferred to 22 C. No
necrosis appeared in tissue within the zigzag-type lesions.

Lesion formation on the leaves of Xanthi-nc tobacco, which had been kept at 30 C for
3 or 5 days after inoculation with high concentration (0.5 mg/ml) of TMV and then
transferred to 22 C. Leaves were transferred to 22 C 3 days(a) and 5 days(b) after
inoculation respectively. No appoarent necrosis appeared on the leaf inoculated over
the whole surface.

Cross sections of the necrotic ring-type lesion appeared on N. glutinosa leaf, which
had been kept at 30 C for 2 days after inoculation and then treated with ice water.
The presence of TMV antigen is seen in the tissue both within the necrotic ring (b)
and within necrotic tissue (c¢), but not in the healthy tissues surrounding the necrosis
(a). Magnification : X 80
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