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Properties of Nicotinamidase in the Duckweed (Lemna
pausicostata 151) and Considerations in Relation to
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Abstract

Biochemical properties of nicotinamidase (EC 3.5.1.19) in a cell-free extract from duckweed (Lesm-
na paucicostata 151) were investigated and considered in relation to the flowering-induction of a plant.
As a result, the following properties were confirmed: optimum pH for the reaction: 8.5; maximum reac-
tion velocity was obtained at: 60°C; Km value for nicotinamide: 10.1 »M; inhibitors showing more than
50% inhibition at 1 mM: Cu®*, Hg®*, PCMB, nicotinic acid hydrazide, 3-cyanopyridine, benzamide,
pyrazinamide, NAD, NADH, NADP, NADPH. It is interesting that the enzyme activity was inhibited
by flowering inducers, pyrazinamide and benzamide. No product inhibition by nicotinic acid or ammo-
nium ion was detectable with this enzyme preparation. The reverse reaction, i.e., the conversion of
nicotinic acid into nicotinamide in the presence of ammonium ion, glutamine, ATP and magnesium ion,
did not occur.

From these results, nicotinamidase in the duckweed is thought to play an important role in the
formation of trigonelline and NAD. Nicotinamide formed from NAD is accumulated at a certain level in
the plant body and flowering may be induced.
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Effect of metal ions on the nicotinamidase
activity in the cell-free extract from Lemna
paucicostata 151

Table 1.

Metal ion (1 mM) Relative activity

None 100
Mg?* 112
Mn2* 106
K* 102
Mo** 101
Ca®™ 101
n®* 99
PhZ* 97
Na* 97
N+ 9
Ca?™* 92
Co?™* 89
Fe?t 71
Fed* 53
Cu?* 18
Hg*t

PCMB 15
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Table 2, Effect of nicotinamide related compounds
on the nicotinamidase activity in the cell-
free extract from Lemna paucicostata 151

Compound (1 mM) Relative activity

None 100
Pyrazine 104
Nicotinic acid 103
Pyrazine-2, 3-dicarboxylic acid 103
N '-Methylnicotinamide 100
N'-Methylnicotinamide 97
Quinolinic acid 97
Citrazinic acid 96
Isonicotinic acid 96
Benzoic acid 95
Salicylic acid 95
Methyl nicotinate g5
Isonicotinamide 94
N’, N’-Dimethylnicotinamide 94
6-Hydroxynicotinic acid 93
Phthalic acid 93
Picolinic acid 92
Nicotinic acid N-oxide 92
Lutidinic acid 91
Pyridine-3, 5-dicarboxylic acid 90
Cinchomeronic acid 90
Pyridoxal 90
Isocinchomeronic acid 90
Trigonelline 89
3-Aminopyridine 88
3-Pyridine sulfonic acid 87
Pyridoxamine 86
Pyradine 2-carboxylic acid 86
Pyridoxine 83
Salicylamide 83
Picolinamide 79
Benzamide 57
Pyrazinamide 47
Nicotinic acid hydrazide 22

3-Cyanopyridine 0
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Table 3, Effect of NAD related compounds on the
nicotinamidase activity in the cell-free ex-
tract from Lemna paucicostata 151

Compound (1 mM) Relative activity

None 100
AMP 102
ADP 101
NaAD 101
PRPP 97
cAMP 94
ATP 92
NaMN 89
NMN 55
NADP 43
NADPH 27
NADH 27
NAD 26
Abbreviations:

NaAD = Nicotinic acid adenine dinucleotide
NaMN = Nicotinic acid mononucleotide
NMN = Nicotinamide mononucleotide
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Table 4. Effect of the reaction products, nicotinic
acid and ammonium ion, on the nicotinami-
dase activity in the cell-free extract from

Lemna paucicostata 151

Compound Con%fnr}\t/f)zmon Relative activity
None 100
Nicotinic acid 1 103
5 91
10 108
20 102
50 111
NH,™* 1 96
10 116
Nicotinic acid+NH,* 1 (each) 93
10 (each) g7
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