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ABSTRACT: The maximum nitrogen fixation activity of the associative,

microaerobic and acid toler-

ant bacteria, Azospirillum amazonense Kp1 was obtained with 0.2Kpa of O, and showed a reversible in-
hibition by the higher concentrations. Ammonium treatment caused a gradual inhibition of the activity
up to 350 mM. The nitrogenase systems were purified by gradient chromatography on DEAE-52 celiu-
lose, heat treatment and preparative PAGE. The MoFe protein showed molecular weight of 210,000 in-
cluding two nonidentical subunits with apparent molecular weights of 55,000 and 50,000 and an isoelectric
point of 5.2, and contained 2, 24 and 28 atoms of Mo, Fe and acid labile S per molecule. The Fe protein
revealed molecular weight of 66,000 including two types of subunits with molecular weights of 35,000
and 31,000, and an isoelectric point of 4.6, and contained 4 atoms of Fe and 6 atoms of S per molecule.
The maximum specific nitrogenase activity attained 2,200 and 1,700nM C;H, mg-! min-1, respectively
for MoFe and Fe proteins at pH7 and 35°C. The activity was lost after 10 and 30 days under the cold
room (4°C) condition for Fe and MoFe proteins, respectively.
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Fig. 1. Time trends of cell growth and nitrogenase acti-

vity of A. wmazonense Kpl culture with 0.5%
malate and 0.1-1.0 Kpa oxygen in minimai me-
dium
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Fig. 2. influence of dissolved oxygen on the nitrogenase
activity of A. amazonense Kp1.
A, Effect of oxygen concentrations (Kpa) on the ac-
tivity
B, Reversible ““Oxygen switch off** of the activity
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Fig. 4. Comparison of the purification steps of nitro-
genase components in SDS-polyacrylamide gel
(11%T, 3%C).
lane 1 & 2, 1.5 and 3 ug of 2nd DEAE-52 MoFe
protein fraction.
lane 3, 3 ug of DEAE-52 Fe protein fraction.
lane 4 & 7, 1.5 ug of purified MoFe protein from
PAGE.
lane § & 6, 2 ug of purified Fe protein from PAGE.
lane 8, 2 ug of 1st DEAE-52 MoFe protein fraction.
lane 9, 3 ug of crude enzyme extracts.
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Table 1. Some characteristics of purified nitrogenase systems from A. amazonense Kp1

Nitrogenase Purification  Specific Mol  Subunit Mo Fe Acid labile Isoelectric Protein
systems fold by PAGE activity weight Mol weight (g-atom/ (g-atom/ S (g-atom/ point  yield
(u,mgh) (x103) (x10-3) mol) mol) mol) (%)
MoFe protein 55 2200 210 55x%2 2 24 28 5.2 0.86
(Dinitrogenase) S0x2
Fe protein 40 1700 66 35x1 0 4 6 4.6 0.61

(Dinitrogenase

reductase)

31x1
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A, Fe protein titrated with MoFe protein.
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