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Inhibitory Effect of Mannose on Auxin-Induced Ethylene
Production in Corn (Zea mays L.) Coleoptiles

Cho, Seong Hye, Hyeon Joo Kim and June Seung Lee
(Department of Biology, Ewha Womans University, Seoul)

ABSTRACT

Effect of mannose on auxin-induced ethylene production in corn (Zeg mays L.) coleoptiles was

studied. Auxin induced ethylene production decreased in proportion to mannose concentrations.
The inhibitory ellect ol mannose appeared after 2 h of incubation. Ethylene production was signili-
cantly depressed by mannosc at high concentrations (1077 M-10 *M) of indole acetic acid (TAA),
but not at low concentrations (10 *M-10 *M). The inhibition of auxin-induced ethylene production

by mannosc was specific, since other sugars such as galactose, glucose, sucrose and mannitol

did not have an inhibitory effect. In an efiort to elucidate mechanisms of mannose the effect
on the auxin induced ethylene production, effect of the sugar on ACC synthase activity and ACC
induced ethylene production was studied. Mannose failed to inhibit ACC mediated ethylene produc-
tior;, but decreased both the ACC content and ACC synthase activity in the tissue.

These results suggest that the inhibitory effect of mannose on auxin induced ethylene production

results from suppression of auxin induction of ACC synthase.
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Fig. 1. Effect of sugars on IAA induced ethylene produc-
tion. Twenty tissue scgments were incubated with each
of various sugars (50mM) in the presence ol 10 *M
of TAA for 22 h.
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Fig. 2. Effect of sugars on AA induced ethylene produc-
tion. Twenty tissuc segments were incubated with each
ol various sugars (100 mM) in the presence of 107" M
of 1AA for 22 h.
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Fig. 3. Effect of mannose on [AA induced ethylene pro-
duction from corn coleoptile segments. Tissue segments
were incubated with various concentrations of mannose
and 10 *M TAA for 22h.
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Fig. 4. Ethylene production from corn coleoptile sements
as a function of auxin concentrations. Tissue segments
were incubated with (@ — @) or without (O —0) 50
mM of mannose for 22 h.
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Fig. 5. Time course for the mannose effect on IAA indu-
ced ethylene production. Corn coleoptile segments were
incubated with 107" M of IAA in the presence (@ — @)
or absence (O — ©) of 50 mM mannose for 22 h.
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Fig. 6. Effect of mannose on ACC induced ethylene pro-
duction as a [unction of ACC concenirations. Corn coleo-
ptile segments were incubated with various concentra-
tions of ACC in the presence (® — @) or absence (O
— ) of 50 mM mannose for 22 h.

Table 1. Effect of mannose on ACC conlent in maize
coleoptiles incubated in 107" M ITAA for 22h

ACC content(M)
7.19X107°
1.60X10 %

—_-Control
Marnose (50 mM)

Table 2. Effect of mannose on ACC synthase activity

Activity{ nmole/n)
SAM(uM) Control Man(50 mM)
o 1 T2 06
3 2.0 0.9
5 22 11
10 2.25 1.2
20 2.25 12

el A4 EiE vaA Wol 7 Ho gl=d (Meir
et al., 1985; Philosoph-Hadas et al., 1985) ¢} ®HFE2
25 OACCY #4e 23AAA A ddad 44L& F
ANAE Ao waEA 9 tHRiov and Yang, 1982).
2l 2 AgeA &5 Agae) Ffols HelA

Fig. 7. Effect of mannose on ACC induced ethylene pro-
duction as a function of incubation time. Corn coleoptile
segments were incubated with 107* M of ACC in the pre-
sence (@~ @) or absence (0 — ¢) of 50 mM mannose
for 22 h.
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