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On in vitro Inactivation of Tobacco Mosaic Virus and
Bacteriophage ¢X174 by p-Ribose
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Inactivation of TMV by p-Ribose and/or
Cu?*, Determined by Local Lesion Assay on
Half-leaves of N. rabacum.

TMYV was treated with p-ribose (10mg/ml)
and/or Cu?* (107* M) at 37° for 3hr. For other
reaction conditions see text.
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Fig. 2. Concentration Dependence of TMV Inac-
tivation by D-Ribose and Cu?*,

TMYV was treated with Cu®** (107* M) and
indicated amount of p-ribose (--O--), or
with D-ribose (5 mg/m!/) and indicated
amount of Cu?** (--x--), at 37° for 3hr.
For other reaction conditions see text.
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Fig. 3. EfTect of Metal Ions on Inactivation of
TMYV by p-Ribose.
TMYV was treated with p-ribose (10mg/
ml) and metal ions.(107*M). Following
metal chlorides were used: CuCl,, FeCl,,
MnCl,, NiCl,, ZnCl,, CoCl,. For other
reaction conditions see text.
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Fig. 4. Effect of Superoxide Dismutase and
Catalase on Inactivation of TMV by

p-Ribose and Cu®*. Table. Effect of Catalase, Superoxide Dismutase,
TMV (67X 10"*mg/ml) was treated Radical Scavengers, and Some Organic
with D-ribose (10mg/m!) and Cu?* Compounds on $X174 Inactivation by D-
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For other reaction conditions see text. compounds ratio (%)
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mgxm%fbﬂf( BRI o Tadle 1, o-) dismutase, EC 1. 15. 1. 1, bovine blood, *#* 4,5-
R=A-Cut* Lk B ¢X174 ORELIK LT, £ dihydroxy-1, 3-benzenedisulfonic acid disodium
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Fig. 5. Rate of Reduction of NBT in Sodium Carbon-
ate Buffer (0.01 M, pH 10.4) at 25°, as a Function
of the Concentration of p-Ribose.

Reaction mixtures contained the indicated
concentrations of p-ribose and 50 »M NBT, and
were equilibrated with air. For other reaction
conditions see text.
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Fig. 6. Inhibition by SOD:or Cu** of Reduction of
NBT by p-Ribose in Sodium Carbonate Buffer
(0.01 M, pH 10.4) at 25°,
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Summary

In vitre inactivation of tobacco mosaic virus (TMV) and bacteriophage ¢X174, and reduction of Nitro Blue
tetrazolium chioride (NBT), by p-ribose were studied for the elucidation of the reaction mechanism of virus inactiva-
tion by reducing sugars. TMV and ¢X174 were effectively inactivated by p-ribose in the presence of Cu?*(10~* M),
but other metal ions such as Fe?*, Mn**, and Zn** did not stimulate the inactivation,

The inactivation reactions were inhibited by catalase or tiron. This fact strongly suggested that the inactivation is
due to the loss of biological activity of the virus nucleic acids caused by oxygen radicals generated by the autoxida-
tion of p-ribose. It was found that p-ribose generates superoxide as revealed by inhibition by superoxide dismutase
of NBT reduction, and that the rate of NBT reduction is much slower than those of p-ribose 5-phosphate and
pyranosiduloses.

From the present data, together with previously obtained results, possible mechanisms for the virus inactivations
were proposed in which contribution of cupric ion to the autoxidation of p-ribose and the intermediacy of endiolate
anion in univalent reduction of oxygen by p-ribose were discussed.





