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Studies on Mild Mutants of Tabacco Mosaic Virus
I. Induction of Mild Mutants and Their Characteristics
Jang Kyung Choei and Kyung Ok Son
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ABSTRACT

Three mild mutant strains of tobacco mosaic virus (TMV) were isolated from Nicotiana tahacum var. Samsun
incubated at 38°C for 10 days after inoculation with a wild type of TMV-OM strain. They were designated into
Tg 5272, Tw 227 and Tw 333, All mild strains could be distinguished from TMV-OM by their reactions on
different indicator plants. The mild strains induced the mild mottling without distinct symptoms, whereas the
wild strain produced severe mosaic, rugose and stunting on tobacco and red pepper plants. Tw 227 and Tw 333
produced smaller necrotic spots than those of Tg 5272 and TMV-OM on N. glutinosa and Datura stramonium.
The former two strains also produced ring spots and mosaic on Gomphrena glohosa compared with necrotic
spots by the latter strains. Three mild strains were serologically identical to TMV-OM. Their physical properties
were thermal inactivation point 80-85°C, dilution end point between 10 and 10'6, and longevity in vitro 7
days or longer. Ultraviolet absorption spectra of purified preparations of the mild strains and TMV-OM were

identical, with a2 minimum at 247 nm, a maximum at 260 nm, and a slight shoulder at 290 nm. ¥Electrophoresis
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of the strains in polyacrylamide-agarose gel showed that all the strains formed one major band and two minor

bands, except for one minor band of Tw 333. However, when sodium dodecyl sulfate was added to the purified

viruses before electrophoresis, each strain formed only one major band.

Key words: TMV, mild mutants.
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Table 1.
different indicator plants
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REFT Samsun& MUEFETMV & qukiidol 1taf 4
my g oxtolAKME ety cl o]F 2o
AFME AHete o, ROBOHROD >HEES
BOHALEMR N € Q@) dad 2§ vebyc
agjuv olE % S N. glutinosad EMY ¥
s SEBtdiol A AU 397{Hel RUGSET-R £k
ol A AR Aol 51.9%2 A wum, K&k
HEAE 262%, HEH 21.9%2 H&2 debyc
B—RREmagol o8 S8 ol JBlel 5%
He &% 5~6%H Samsun 2] 2 E& 3 ol
it ¥, ol mottling IR =& MMMO R &
%8l 69MMEE 2k A olF Mfte AL
A 2R FH Samsunoll WHRHEMSIAA Figel
MEE UER A SE BEMN 3AKS A5 Ay
shateh 3%l AE ol AL BEAA ik
® Tg 52729 HkIEA M Tw 227 ¢ Tw 333
o2 olF uolAE ERBoA Samsunol M,
—8e (R{FshdAM Ml EH sk

BBYIo|H A2 BELM: TMV i5EHYol &
@l 3fe HEutelalays TMV-OMA &) A
oz ojobdl HME vhet S (E 1), Bl
oo e 2l 9 23£ b2 mottling 4
Keolut MMME viebd2, TMV-OMl #fsiad
€ o vehvE A 2ateladEkel v F #HE,
Yol ERRER € vola] guod GLEY
3 A ERE el gech(Plate 1-1~3).
N. glutinosaoi A€ Tw 227 9 Tw 33301 2/& 4
s 3 AHRE Y] TMV—OMelu Tg 527201 ¢}
4 A of$ agkm, #8) Tw 33390 oI KK
& T3 H—% MRl AR Eikatdos (P

Reactions of 3 mild mutant strains and wild type of tobacco mosaic virus OM strain on

Mild strains

Indicator plant Tg 5272 Tw 227 Tw 333 TMVOM
Nicotiana tabacum var. Samsun m® m(N) m(N) M,St
Capscicum annuum var, Saeseoul m m m(N) M,St

N, glutinosa LL sLL sLL LL
Datura stramonium LL LL sLL LL
Gomphrena globosa LL RS M RS M LL
Phaseolus vulgaris LL - - LL
Physalis floridana M M CS,m M

a m = mild mottling, (N) = symptomless infection, M = severe mosaic, St = stunting, LL = local
lesions on inoculated leaves, sLL = local lesions of small size, RS = ring spots, — = no reaction,

CS = chlorotic spots,



Plate |

Tobacco plants infected with the following TMV strains : (A) Tg 5272, (B) Tw 227, (C) Tw 333, and
(D) TMV-OM. (E) Healthy plant.

Red pepper leaves infected with Tw 333 and TMV-OM.

Tobacco leaves infected with Tw 333 (A) and TMV-OM (B). () Healthy Tobacco leaf.
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Plate ||

Necrotic spots produced by Tw 332 (left) and TMV-OM (right) on Nicotiana glutinosa.
Necrotic spots produced by Tw 333 (A) and TMV-OM (B) on Datura stramonium.

Ring spots and necrotic spots produced by Tw 227 {A), Tw 333 (B) and TMV-OM (C) on Gomphre
globosa.



Table 2. Physical properties (in crude sap) of three mild mutant strains and wild type of TMV-OM*

Mild strains

Treatment

Tg 5272

TMV-OM

Tw 227 Tw 333

Thermal inactivation point (°C) 85
Dilution end point 10°%
Longevity in vitro (day) >17

85 80 85
107 1074 1076
> 7 7 >17

a Assay host : Nicotiana glutinosa,

ate 2—4), olEldt HRE D. stramonium NAME
HilstAl bkl (Plate 2-5). &8 N glulinosa
AN pfkon AL & Rl RBHEEKIE
< TMV-OMol & Tg 52727 53.7%, Tw 227
581% ¥ Tw333 48.7%3th % dtolglAE G.
globosa o {EEE3I & o, Tg 5272+« TMV-OM
3 @—-sA EEES RS ARS BRAA Ui,
Tw 227 % Tw 3332 &l 3 Apt(Plate 2—6)
o A B LA mabol AIER-E vHERCE E .
g ol HEFE Tw227 9 Tw333-2 P.oulgarss
of Bmguslx gked, P. floridana He € %
el upolgjart 2xolaE vepdd td  Tw
333 <ol B#HHE AP mottling HME et
ek (E 1),

@mamdloj] a0l WIBM K] : N. glutinosadlX B
EA HEutolala o TMV—-OMH#e] BNy #
e Tw3d3doel ©& #HER v TMV-OM ol
sl ebzk ot WeEd JEbdout 2& dolEla

Fig. 1.

Serological reaction in Ouchterlony agar-
gel double diffusion test. The central well

contains TMV-OM antiserum and the
peripheral wells contain tobacco plant
sap infected with the following strains :
(A) Tg 5272, (B) Tw 227, (C) Tw 333,
(D) and (F) TMV-OM, and (E) not infected.
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Fig. 2 Ultraviolet absorption spectra for purified

mild strains and TMV-OM.,

oAl A misH 80~85C, MBI 107'~10", ®
RIFYE T~>789 KRE R, viol2|affd &
v JdEbA] FUad(E 2).
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A/l 20 FARBKR U BIGXWUE : B



A
- Tg 5272
E
c Tg 85272
O
0N
0
il
O
<
<
m
@
b oM
Foa)
- o oM
i A 2 [l A 2 a ]
(0] 4 8 0O 4 8

DISTANCE MOVED (em)

Fig. 3.

Densitometric tracings of electrophoretic patterns of viruses purified from tobacco

plants infected with three mild strains and wild type of TMV-OM. Migration is from

left (cathode) to right (anode). (A): Migration of the viruses in

1% polyacrylamide

— 0.5% agarose gel. Buffer solution is tris-boric acid-Na; EDTA, pH 8.3. (B). As (A),
with addition of 0.1% SDS to the virus suspension for 15 minutes before electro-

phoresis.
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