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The Effect of Sodium Tungstate on the Aldehyde Oxidase and the Growth in the Primary Root of
Maize (Zea mays). Young Joo Oh, Young Jun Cho and Woong June Park®. Department of Molecular
Biology, BK21 Graduate program for RNA Biology, Institute of Nanosensor and Biotechnology, Dankook
University, Yongin 448-160, South Korea — We tested the effect of sodium tungstate, which disturbs the
molybdenum cofactor formation, on the activities of aldehyde oxidase{(AQ) and the growth of maize
(Zea mays) primary roots. As reported in other plants, sodium tungstate inhibited AO also in the maize
root concentration-dependently. The inhibitory effect of sodium tungstate was observed only when the
inhibitor was applied to the living plants. Application of tungstate to the extracted protein did not
show any effect. Western analysis revealed slightly decreased level of AO protein in the presence of
tungstate, indicating a positive feedback of gene regulation by the product. We also tested the effects
of tungstate on the root growth. The elongation of primary root and the development of lateral roots,
which are sensitive to the absolute level of auxin, were decreased in the presence of sodium tungstate.
However, the gravitropic curvature of the primary root, which is dependent on the relative amount
of auxin at both sides, was unaffected. These data suggested the decrease of auxin biosynthesis by
the application of tungstate. However, the level of free IAA was unaffected by tungstate application.
We discuss the possible explanations for the observed results.
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Fig. 1. Effect of sodium tungstate on the activities of aldehyde
oxidases in the maize primary root tip. The enzyme ac-
tivities were revealed by zymogram with indole-3-
carboxyaldehyde as the substrate.
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Fig. 2. Differences in the effects of sodium tungstate and so-
dium molybdate on the activities of aldehyde oxidases
and xanthine dehydrogenases, when it was applied to
the growing plants (A) and to the extracted proteins
(B). Concentration of both substances were 0.1 mM.
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Fig. 3. Influences of sodium tungstate on the activities (A) and
protein contents (B) of aldehyde oxidases. The activities
were revealed by zymogram, and the protein contents
were examined by Western analysis using anti-peptide
antibody that is specific to maize aldehyde oxidases.
The maize nitrilase ZmNIT2 was examined in parallel
by Western as a control.
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indicate the standard deviations.
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Sodium tungstate (mM)

Fig. 5. Frequencies of lateral root development in 6-day-old
maize. The lateral roots growing out from the primary
root were counted below the kernels between 1 and 2
cm (between the dashed lines). Vertical bar indicates 1
cm,

Table 1. Frequencies of lateral roots in the absence and presence
of sodium tungstate. Data are presented as M + SD

Sodium tungstste Number of lateral

t-test

(mM) roots / cm
0.0 9.6+2.8 -
0.1 6.7£2.1 p = 00171
1.0 53£28 p = 0.0109
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Fig. 6. Gravitropic curvature of the maize primary root in the
absence and presence of sodium tungstate. The shape
of maize roots at the start (A) and after 3 hours (B).
The curvature of the roots was measured in the pres-
ence of 0.01 mM, 0.1 mM, and 1 mM. For clarity only
the values for 1.0 mM sodium tungstate-treated sam-
ples (open circles) were plotted together with control
(closed circles). Bars indicate the standard deviations.
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Fig. 7. Elution profiles of endogenous IAA from HPLC. IAA
(arrows) from control (A) and 0.1 mM sodium tung-
state-treated roots (B) was resolved on a RP-Cis col-
umn in the presence of applied indole-3-propionic acid
(asterisks) as the internal standard.
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