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Improvement of the Phosphate Solubilization Microorganism by the Introduction of Glucose
Dehydrogenase Gene into Aeromonas hydrophila DA33.. In-Hye Park, Ok-Ryul Song, Yong-Seok Lee,
Ui-Gum Kang, Si-Lim Choi” and Yong-Lark Choi*. Department of biotechnology, College of Natural Resources
and Life Science, Dong-A University, Busan 604-714, Korea, ' Yeongnam Agricultural Research Institute, NICS,
Miryang 627-803, Korea, 2A;,_;;'riculture Resources Management of Gyungnam province, Miryang 627-914, Korea
- Aeromonas hydrophila DA33 was isolated from cultivated soils as a bacteria having high abilities to
solubilize inorganic phosphate. Glucose dehydrogenase gene (gdh) was cloned from Escherichia coli. The
recombinant plasmid, pGHS containing glucose dehydrogenase gene was introduced into A. hydrophila
DA33 in order to improve the activity of phosphate-solubilizing. The transformant harboring the gdh
gene, A. hydrophila pGHS/DA33 increased enzyme activity. The strain also increased the gluconic acid
generation that was effective for phosphate solubilization. It was possible that the strain containing
pGHS produced higher solubilized phosphate with tri-calcium phosphate as the unique (P) source, in
comparison with that of wild type without plasmid. These results suggest that the strain, A. hydrophila
pGHS/DA33 is expected as effective biofertilizer for phosphate solubilization.
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gel3l7] ¢Jsld, $Fd ¢HE& pGEM-T Easy vectord)
cloningate] A 23 plasmidQl pGGTE 53}t w44}
o 72814 A, E. wli) gdh 43RS AATL 9 3
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+ T9]°] #83 QAHEETo] 48 A A. hydro-
phila DA332.2 ¢ =915 3| o] w9 JAA Ar-Ads
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plasmid, pGGTE EcoRIS.Z *2]3}4] insert 4 24 kb
AA g thg, chloramphenicold] WAL 712 vectordl
pHSG3983 EcoR10.2 #&]3}4] subcloningdlg oo, 1 4
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Fig. 1. Genetic construction of recombinant pGHS for the
transfer of the gdh gene from E. coli using pHSG398
plasmid vector. The 2.4 kb DNA fragment of the gdh
gene was inserted into pGEM-T Easy and pHSG398
plasmid vector (Amp" resistance to ampicillin, Cm":
resistance to chloramphenicol).
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subcloningsle] 859 A 2% plasmid¢] pGHSE A. hydro-
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Fig. 2. Clear halos formation on medium containing tri-cal-
cium phosphate as the sole P source by the bacterial
culture. (A) A. hydrophila pHSG/DA33 containing
pHSG, (B) A. hydrophila pGHS/DA33 containing pGHS
with the gdh gene from E. coli, (C) A. hydrophila DA33.
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Fig. 3. Assay of GDH acivity during the cultivation of A. hy-
drophila DA33 and A. hydrophila pGHS/DA33 contain-
ing recombinant plasmid with time courses. Bacteria
were cultured in minimal medium containing 1% glu-
cose and 10 mM potassium phosphate buffer at 30°C.
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Fig. 4. Gluconic acid production during the cultivation of A.
hydrophila DA33 and A. hydrophila pGHS/DA33 con-
taining recombinant plasmid with time courses.
Bacteria were cultured in minimal medium containing
10 mM potassium phosphate buffer pH 6.8, at 30°C.
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Fig. 5. Changes of free phosphate concentrations and pH val-
ues during the cultivation of A. hydrophila DA33 and A.
hydrophila pGHS/DA33 containing pGHS. Bacteria
were cultured in minimal medium containing 3% glu-
cose and 0.5% tri-calcium phosphate at 37°C. (A) pH
value, (B) free phosphate concentration.
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