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Dissolution of Polyhedral Protein in Alcohol
by Trichloroacetic Acid.
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Table 3. The dissolution of polyhedral protein in alcohol by various acids.

Acid added Disso%iis;ti;gt:gzs]tant Nitroge?!ﬁlssolving
Trichloroacetic Ix 10t (187 2000
Perchloric 1000
Sulfosalicylic* 543
Hydrochloric 374
Monochlorpacetic L6 % 103 (25°) 52
Acetic 1.8 x 10-6 (187 4]

Picric 16 % 10 (18%) 10
Sulfaric 1
None ar

Acid concentration: 0.025 N
* This acid is regarded as dibasic acid.

HBLBOR G TCA PFLMVIRAE TS, — R ERLEM: LTHEHIR

SRR OREV-HONEN

ARLATHREAXERAC HERNLDIDITCIRRL, ¥

TR, IR AR VA &= SIS (PREL, LMK L FReESRTE
5. EHBOMTIC X o CESREREZEOHORIKSEL, B TofeR ey BT

ZHLHECH S S.

Nitrogen dissolving, gfl

i

1 2
TCA concentration,

3
% 10-2MJ1

4

Fig. 1, The relationship between TCA concentration
and the solubility of polyhedral protein in alcohol,
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Summary

In the course of the procedure to determine nucleic acids in the polyhedral
bodies, or the inclusion bodies of virus particles, of silkworms, it was observed
that the major part of the bodies treated with trichloroacetic acid (TCA)
immediately dissolved in alcohol. The material dissolved in alcohol was proved
to be protein in the previous paper.®

By the presence of TCA, the polyhedral protein dissolves in acetone and
in methyl alcohol as well as in ethyl alcohol, but does not dissolve in water,
ether, and benzene.

This phenomenon can be attributed to the specialities of both the protein
and the acid. Only the polyhedral protein dissolved in alcohol containing TCA,
and no protein having such a property was observed (Table 2).

The dissolution of the protein in alcohol is caused by a minute amount of
some special acids (Table 3). TCA has the strongest eflect. The acids which
have stronger effect are generally stronger acids, and hydrogen ion is an in-
dispensable factor to dissolve the protein in alcohel (Table 4). However, the
effectiveness of acids has no direct relationship to their dissociation constants,
and the kind of anions seems to be more important,

It is very interesting to note that the two most effective acids, TCA and
perchloric acid, are similar to each other in their structures on the electronic
aspects. They have likewise three polar radicals around an atom.

A linear relationship is observed between the concentration of TCA and
the solubility of the polyhedral protein (Fig. 1). The protein dissclves in
alcohol by 1 g, of its nitrogen per 0.01 mole of TCA.

The polyhedral protein treated with TCA became insoluble in alcohol by
dialysis against distilled water in the refrigerator. But the dialysed protein
dissolved in alcohol by a new addition of TCA. From the freshly prepared
alcoholic solution which was saturated with the protein upon the definite
amount of TCA, the latter was rapidly removed away and gel-formation was
brought about by dialysis against alcohol in the refrigerator (Table 5).

A hypothesis to explain these phenomena was proposed.

Department of Agricultural Chemistry,
Kyushu University,
Fukuoka



