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Asymbiotic Nitrogen Fixation of R. japonicum in
Soybean Nodule Extract
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Genetic engineering Center, KAIST

Abstract: Soybean nodule extract was prepared and tested for the effectiveness in the induction of
asymbiotic nitrogen fixation of R. japonicum P-168. A Asymbiotic nitrogenase activity was increased
over twice when glutamate was replaced by nodule extract in the induction media. Independently of
the induction media, the nitrogenase activity in the assay media was also enhanced by the addition of
nodule extract (100-400g protein/ml). The amount of ethylene in the assay media reached the
highest point after 8 days incubation of R-168 and was decreased thereafter. The growth of K.
Japonicum R-163 was sensitive to the concentration of nodule extract. As a while, the effect of soy-
bean root extract was not detected both in the induction of nitrogenase activity and in the growth of R.
Japonicum R-168.
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Table 1. Acetylene reduction activitylARA) of R.
japonicum R-168 in various GM media
~. Induction media ARA (nmol/vial)
Assay media GYG GYN
GMG 0.2 6.9
GMG+Glycine 100ug/m! 0.2 3.6
GMG+ Alanine 8)ug/m! 0.2 5.6
GM~+Nodule extract N. D. 57.7
100 g protein/mi
GM+Nodule extract 4.2 0.2
10ug protein/mi
GM+Nodule extract 0.2 0
lug protein/mi

* Protein conceniration of nodule extract was
1l.4mg/ mi.
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Fig. 1. Enhancement of ARA in R. japonicum R-168 by
nodule extract {7 days incubation)
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Fig. 2. /Induction kinetics of asymbiotic nitrogen fixation
in GMG and GMN medja.
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Fig. 3. Growth inhibition effect of nodule extract
a. autoclaved nodule extract
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