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Screening of Endogenous Maize (Zea mays) Substances Enhancing Auxin-induced Inward Curvature
in Coleoptilar Slits. Woong June Park*. BK21 Graduate Program for RNA Biology, Department of Molecular
Biology, Institute of Nanosensor and Biotechnology, Dankook University, Seoul 140-714, South Korea — When
thin slits (e.g., 1 mm x 10 mm) of maize (Zea mays) coleoptiles were floated on a buffer, they sponta-
neously curved outward because of unbalanced tissue tension between inner and outer faces.
Exogenously applied auxin induced inward curvature of the thin strip of the maize coleoptile in a
dose-dependent manner. This bioassay system was used to screen endogenous substances that work
together with auxin. In methanol extract of maize coleoptiles including the leaves inside, Active frac-
tions that promote the auxin-induced inward curvature of maize coleoptile slices were found. The cur-
vature-enhancing activity of the extract was not related to energy supply. The active substances were
adsorbed to Cis cartridges even at pH 10 and eluted in two fractions by 50% and 80% methanol.
These substances were named as Curvature-Enhancing Factor-1 (CEF-1) and Curvature-Enhancing
Factor-2 (CEF-2), respectively. The CEF-2 was resolved on a reversed phase Ci3 column by HPLC.
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Fig. 1. Diagram showing a cross section of maize coleoptile.
Two dashed lines delimit the strip that was cut out for
the curvature test. V: vascular tissue; J: joining of two
leaf edges; I: inner epidermis; O: outer epidermis.
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Fig. 2. IAA-induced curvature in maize coleoptile slices. Slices
(10 mm x 1 mm) were incubated in 5 mi of incubation
medium in the absence or presence of 10°M IAA for 21
hours. Outward and inward curvature is indicated
with positive and negative values, respectively. Vertical
‘bars represent the standard errors of the mean.
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Fig. 3. Promotion of IAA-induced curvature by the methanol
extract of maize coleoptiles. Curvature of slices (10 mm
x 1 mm) was measured after 7-hour incubation in the
absence or presence of 1% extract with 10°M IAA.
Vertical bars represent the standard errors of the mean.
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Fig. 4. Concentration effect of methanol extract on IAA-in-
duced curvature. Slices (10 mm x 1 mm} were treated
with the indicated concentrations of extract for 4.5
hours in the presence of 10°M IAA. Vertical bars rep-
resent the standard errors of the mean.
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Fig. 5. Effect of methanol extract on auxin-induced curvature.
Tissues (6 mm x 1 mm) were treated with or without
5% methanol extract for 6.5 hours. Vertical bars repre-
sent the standard errors of the mean.
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Fig. 6. Activity test for the fractions from Cis column eluted
with stepwise gradient of methanol. For the elution,
the methanol concentration was increased every 10%
from 20% to 100%. In the incubation medium 7% of
partially purified materials were included in the pres-
ence of 10°M IAA for 23-hour treatment.
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Fig. 8. Activity tests for the fractions resolved in the experi-
ment presented in Fig. 7. Coleoptile slits (6 mm x 1
mm) were incubated with 10% of purified materials in
the presence of 10°M IAA for 24 hours. Vertical bars
represent the standard deviation. C indicates the sam-
ple treated with IAA in the absence of purified CEF-2.
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