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Inhibitory Effects of Sap from Chenopodium Plants on
Virus Infection (Part IV).

Partial purification of acetone insoluble fraction

Nobumichi Saxo

(Laboratory of Plant Pathology)
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Summary

The partial purification of an acetone insoluble fraction (AIF) from the leaf sap of
Chenopodium album .. was described in this report. AIF was prepared by the following
procedures: The supernatant fluid of the leaves of C. album was obtained from leaf homo-
genates with three volumes of 0.2 M phosphate buffer solution (pH 6.0), and was added
an cqual volume of acetone. The precipitate was dissolved in deionized water and
dialyzed against water. The solution was tentatively called an acetone insoluble fraction
(AIF). AIF was separated by using 40-85%, saturated ammonium sulfate fractionation.
The ammonium sulfate fraction was chromatographed on a column of Sephadex G-100.
This fraction was separated into six fractions on a column of DEAE-cellulose. It was
found that the passing fraction through the column showed the most inhibitory action
among the six fractions. The passing fraction was separated into four fractions by
CM-Sephadex column chromatography. Two fractions with high activities were eluted
with 0.1 M NaCl and 0.6 M NaCl in 0.01 M sodium acetate buffer, pH 3.9.

From the above results, it seems likely that two or more kinds of proteins are contained
as major inhibitors of virus infection in the leal sap from C. album. For purification pro-
cedure of these inhibitors in the leal sap of higher plants, it is necessary to determine re-
lation-ships between protein concentrations in fractions and these inhibitory effects on
virus infection.
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Fig. 1. The inhibitory effects of ammonium sulfate fractionation of the acetone insoluble fraction
from the leaf sap of Chenopodium album L. on tobacco mosaic virus infection.
@, 40% saturated ammonium sulfate; O, 40-85% saturated ammonium sulfate.
Twelve half-leaves of Phaseolus vulgaris L. were inoculated with the mixture containing
an equal volume of purified tobacco mosaic virus inoculum and the known concentrations
of the fractions, whereas the control 12 half-leaves were inoculated with the inoculum
diluted with an equal volume of deionized water.
Inhibition rate was an average of 12 individual values based on calculations by the

____No. of local lesions on test half-leaf )x 100
No. of local lesions on control half-leaf

following formula; (l
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Fig. 2. Sephadex G-50 column gel filtration of ammonium sulfate (40-85%,) fraction of the
acetone insoluble fraction from the leaf sap of Chenopodium album L.

A 2 ml sample was applied to a Sephadex G—50 column (1.5x 42 cm) that had
been equilibrated with 0,005 M phosphate buffer, pH 7.5, and was eluted with the
same buffer. The flow rate was 10 mifh, and fractions of 2 m/ were collected.
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Fig. 3. Sephadex G-100 column gel filtration of ammonium sulfate (40-85%,) fraction of the
acetone insoluble fraction from the leaf sap of Chenopodium album L.

A 8 ml sample was applied to a Sephadex G-100 column (3.5 x 90 ¢m) that had
been equilibrated with 0.005 M phosphate buffer, pH 7.5, and was eluted upward
with the same buffer. The flow rate was 20 mi/h, and fractions of 5 m! were

collected.
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Fig. 4. DEAE-cellulose column chromatography of ammonium sulfate (40-85%,) fraction of
the acetone insoluble fraction from the leaf sap of Chenopodium album L.

A 12 ml sample was applied to a DEAE-cellulose column (1.5 % 13c¢m) that had
been equilibrated with 0.005 M phosphate buffer, pH 7.5, and was eluted stepwisely
with the same buffer, 0.1 M NaCl, 0.2 M NaCl, 0.3 M NaCl, 0.5 M NaCl, and
1.0 M NaCl in the same buffer. The flow rate was 95 ml/h, and fractions of 5 m/
were collected.
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Fig. 5. The inhibitory effects of various fractions by DEAE-cellulose column chromatography

on tobacco mosaic virus infection.

®, passing fraction; O, 0.1 M NaCl fraction; [, 0.2 M NaCl fraction;
A, 0.3 M NaCl fraction; x, 0.5 M NaCl fraction; H, 1.0 M Na(Cl fraction.

The assay method and inhibition rate were the same as in Fig. . Enhance
rate was an average of 12 individual values based on calculations by the following

No. of local lesions on test half-leaf ) % 100
No. of local lesions of control half-leaf

formula; (
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Fig. 6. CM-Sephadex C-25 column chromatography of the passing fraction by DEAE-cellu-
lose column chromatography.

A 12 m! sample was applied to a CM-Sephadex C-25 column (1.5x 21 cm) that
had been equilibrated with 0.01 M sodium acetate buffer, pH 3.9, and was eluted
stepwisely with the same buffer, 0.1 M NaCl, 0.3 M NaCl, and 0.6 M NaCl in the
same buffer. The flow rate was 50 mi/h, and fractions of 5 m/ were collected.
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Fig. 7. The inhibitory effects of various fractions by CM-Sephadex C- 25 column chromato-
graphy on tobacco mosaic virus infection.

A, 0.1 M NaCl fraction; O, 0.3 M NaCl fraction; @, 0.6 M NaCl fraction.
The assay method and inhibition rate were the same as in Fig. 1.
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