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Abstract

Friable calluses (Type 1) were induced rom 1-2 mm immature embryos of sweet
corn with 2 4-dichlorophenoxyacetic acid (2,4-D) at 2 mg. I under dark condition, in
order to establish a cell suspension cullure in NE medium. The orentation of immature
cormn embryos, both horizontal and vertical placement on N6 medium culture had no
effect on callus induction. The callus growth was highest in N6 liguid medium
supplemented with 3% sucrose,

NR activity measured by the in wiiro and in wivo assays showed similar rends.
The MR activity of enzyme extracted in the presence of both chymostatin and PMSF,
without Mg7', was very stable and highest among other buffers. In contrast, corn NR
activily was sensilive to Mg?’ inhibition, even in the presence of both chymostatin and
PMSF; the NR activities of that remained lower than other extraction buffers and
decreased slighily throughout the incubation an ice.

Dwring the preliminary study, rapid increase of NR aclivity was observed on the
4" day after the transfer of the calluzes 1o the liquid medium, which coincided with the
callus growth,  There was also a direct relationship between callus growth and MR
activation. The protein content was increased very liftle on the I8 cay, then constant
throughout culture period. However, the increase of nitrite accumulation in the calluses
inhibited the callus growtn and NR activation. Analysis of NR activity in cultured calluses
over the 16 h light: 8 h dark photoperiod showed light/dark-dependent variations.
Howeaver, no NR aclivity was detectad in the absence of nitrate.  In dark condition,

sucrose supply in the presence of nitrate partially prevented the inhibition of NR
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activation. Factors regulating the expression of NR activity in corn cell suspansion
culture such as concentrations of sugar (sucrose, glucose and fructose), nitrate and
ammonium ions in the medium were investigated. In N-free media no NR aclivily was
detected in the cells. The optimal nitrate concentration for induction of high NR activity
was about 30 mM of KNO, in N6 medium in the absence of 3.5 mM {NH,},50,. The
presence of ammonium ions in the culture medium resulled in low levels of NR activities.
The effect of nitrate and ammoaonium ions on NR activity in callus suspension culture
suggested that ammonium inhibited NR activity.  The role of sugars on the induction of
MR was inferred from the observation that exogenously supplied sugars led o increasing
MR activation. It was shown thal fructose, in the presence of nitrate, markedly increased
the levels of NR activity more than sucrose and glucose.

The values of NR activities were determined in corn calluses illuminated with 354
prmol m “5". The activities of NR and protein levels were largely correlated under the
same light intensity. When light intensity was increased, the NR activity and protein level
increased. It i concluded that, in com callus suspension, light, nitrate and sugar
lespecially fructose) could induce MR.

Rice seedlings showed markedly higher nitrate reduction than corn seedlings at
the same concentration of nitrate.  NR activity increased with increasing nitrate
concentrations in corn seedlings. However, the NR activity of both species was greatly
reduced in the presence of ammonium ion. The NR activity in corn callus was higher than
that in com seedlings. However, the NADIPIH-NR activity of corn calluses was
estimated as MADH-NR activity of shoot plus NAD{P)H-bispecific NR aclivity of root of
corn seedlings. The response of corn calluses to NR induction was similar to that of corn
seedling lissues, especially roofs. In corn calluses crude extract, the apparent K -values
of MR are 0.27 mM Tor NADH and 0,302 mM for MADPH. This showed that in com callus,
NR was NAD(P)H-NR bispecific.
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