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Relation between the Pathogenicity and Antigenicity of Tobacco Mosaic Virus.

Yuichi Mivasoro

The writer has investigated the relation between the pathogenicity and antigenicity of tobacco
mosaic virus (TMV)  making use of some physical treatments (X-ray, ultravwlet light, higa
temperature, ultra-short waves, alternating current and direct current). .

The virus preparation used in this work was the aqueous suspension of TMV which had been
purified by Bawpex’s procedure. The pH of the virus preparations was 6.0~6.2. The antiserum
used was prepared by injecting rabbits with the purified TMV. The infectivity of the treated
TMV was tested by the so-called- half-leaf method on the leaves of Nicotiana glutinosa plants.
In serological tests’of TMYV, the precipitin reaction was used. The mean wave-length of X-ray
used was 0.4 A, and the wave-length of ultraviolet light employed was 2537 A, The frequencies
of the ultra-short waves (wave-length : 5.0 m) and alternating current used in this work were 60°
megacycles per second and 50 cycles per second, respectively.

The non-infective preparations of TMV which had been inactivated by X-ray and ultraviolet
radiations always proved to te serologically active (Tables 1 and 2). It was moreover found, in
the X-ray radiation, that the serological activities of irradiated preparations increased while the
infectivity decreased (Table 1). The serological activity of TMV irradiated by ultraviolet light
was complete]yf lost when the doses of ultraviolet radiations were increased to more than 13x10°
#W, while the precipitin reaction of TMV irradiated with doses of 2.6~6.5x10% xW became
intensified as compared with the control. Cn the other hand, the survival curves of TMV irra-
diated by X-ray and ultraviolet light were shown by simple exponential curves. Consequently,
these results seem to agree with the view that the inactivation of virus by ionizing radiation and
ultraviolet light are caused by the absorption of a single ionization or a single ultraviolet quantum.

The results of exposure of TMV to ultra-short waves resembled those of heat treatment of
the virus (Tables 3 and 4), the infectivity of TMV being retained when heated at 80°C for 10
minutes in either case. The serological reaction of the virus was demonstrated even when heated
at 90°C or 95°C for 10 minutes in either experiment. In precipitin tests, however, the precipitates
produced in the preparations exposed to temperatures above 80 °C, being fine and not flocculent are
apparently different from those induced by lower temperatures. The results .of treatment of the
virus with alternating current were similar to .those of exposure of the virus to ultra-short waves
or high temperatures (Tatle 5). The infectivity of TMYV, however, was lost at temperatures
higher than 70 °C, and it seems that the virus may have been subjcct to some electrolytic effect.
In the treatment of TMV with direct current, the infectivity and serological activity of the virus
were completely destroyed even at temperature of 60°C for 10 ‘minutes (Table 6). This finding
may indicate the probability that the effect of direct current upon TMV is attributable to the
action of electrolysis regardless of the rising temperature.
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Table 1. Effects of X-ray radiation upon the pathogenicity and antigenicity of TMV.

= D 100 -
;;EQP\ 7§E;ﬁis\ff3§f\fji§\ii‘ 4 | 8 | 12| 16|20 | 24|28 | 32 |36 | 40 |Control
Pathogenicity*
02% (% of survival) | 726 | 51.8 | 989 | 50.6 | ‘o1 | 577 | 87:3 | 236 | 211 | 117
w0 Antigenicity ¥¥ . } + \ -H- 1 W W+ " " " " N
(antiserum ; 1/256)
12
(o bogenicin®  {wofzo | o o oo o [o]o]o0
0.02% Antigenicity** _ * - i " m # " W W |- -
(antiserum : 1/1024) I ‘

* The infectivity was tested by the half-leaf method using N. glutinosa as assay plants.

#* Results of precipitin reaction were read after 2 hrs. in a water-bath at 37 °C and after 20 hrs. at room
temperature. + signs indicate the grade of precipitation. — signs indicate that there is no precipitation.
Dilution of antiserum shows the final concentration.

***¥The experimental errors shown in Table 1 are mostly attributed to the high concentration of TMV, the

activity of which was tested by half-leaf method.

Table 2. Effects of ultraviolet radiation upon the pathogemcxty and antigenicity of TMV.

Dosage (x103yW)
TM\ - 3 6 9 12 | 15 | 18 | 21 |Control
Pathogenicity* (% of survival)] 19.0 8.2 ( 2.6 1.3 ’ 0.4 { 0.2 0-
02% Antigenicity** #+ n ‘ # # n " m n
(antiserum : 1/200) {
Pathogenicity* (% of survival)‘ 10.7 1.9 | 0 0 ‘ 0 0 0
0.02% ———
Antigenicity ’
(antiserum : 1/800) | + I * ‘ * ‘ + + ‘ +

*, ¥¥ See the footnotes of Table 1.
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Table 3. Effects of high temperatures upon the pathogenicity and antigenicity of TMV (ca. 0.2%).

o Temperatere(in 10 min.) | gyrc 85°C 90°C 95°C | Control
Grade of turbidity of treated preparation + + + +- -
Pathogenicity* (% of survival) 3.5 0 0 0

Antigenicity** (antiserum : 1/128) + Axx ikl ol +

*,%% See the footnotes of Table 1.

*¥% These precipitates were fine and not flocculent as in the other cases.

Table 4. Effects of ultra-short waves (wave-length : 5.0m) upon the pathogenicity and antigenicity of

TMV (ca. 0.2%).

95°C

Temperature (in 10 mm) ‘ 60°C ‘ 70°C ! 80°C ‘ 90°C Control
Results |Electric field intensity (V/cm)’ 56~91 l 91~110 ‘ 64~100 | 91~100 | 91~100
Grade of turbidity of irradiated preparation - + H+ H+ H -
Pathogenicity* (% of survival) 90.1 98.9 5.0 0 0
Antigenicity** (antiserum : 1/128) + +# + + *xx +

¥, %% See the footnotes of Table 1.

Table 5. Effects of alternating current (frequency : 50 c/s) upon the pathogenicity and antigenicity of

TMV (ca. 0.02%).

*#% These precipitates were fine and not flocculent as in the other cases’

70°C

80°C

Temperature (in 10 min.) 60°C ‘ 90°C Control
Results  |Electric field intensity (V/cm)| 105~110 100~110 \ 121~131 131~157
Grade of turbidity of treated preparation - - + -
Pathogenicity* (% of survival) 47.3 1.3 0 0
Antigenicity** (antiserum : 1/400) +H+ + *xx xR +

*,%% See the footnotes of Table 1.

*¥¥% These precipitates were fine and not flocculent as in the other cases.

Table 6. Effects of direct current upon the pathogenicity and antigenicity of TMV (ca. 0.02%).

90°C

Temperature (in 10 min.) 60°C 70°C 80°C r Control
Results  [Electric field intensity (V/em)| 157~184 | 152~173 | 136~157 | 126~157
Grade of turbidity of treated preparation - - + + -
Pathogenicity* (% of survival) 0 0 0 0
Antigenicity** (antiserum : 1/400) - - - - +

*,%% See the footnotes of Table 1.
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