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ABSTRACT: In order to improve the removal ability of phosphate, Spheroplast fusions were
performed among auxotrophic mutants of Aeromonas hydrophila isolated from waste water, named
Al3 and Al4, Aci37 auxotrophic mutant of Acinetobacter calcoaceticus, and auxotrophic E. coli
HR262/pCE27 carring pir gene. Eight fusants obtained from this experiment showed different
biochemical characteristics. When the rate of phosphate uptake among fusants (F1-F8) was
investigated in Phosphate Uptake Medium (PUM), F8 strain showed the highest rate for
phosphate removal, 7 times as much as control after two hours incubation. The role of cations
(Mg**, Ca**, K*) in phosphate uptake by F8 was also investigated in PUM without each salt.
K* seemed to be crucial. Being compared with phosphate untake rate in PUM, that in PUM
without K* was reduced 1.5 times. Therefore, by applying F8 strain and K* in practical
environmental system, the increased efficiency in phosphate removal can be derived.
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Table Y. Bacterial strains used for improvement of strains

Strains Phenotype Reference and source
wild type prototroph Comeau 5. 1986
Acinetobacter Aci37 ura. cys This study
calcoaceticus Aci47 met, val, ura, cys "
Aci48 gua, met, leu, cys ”
Acisl gua, leu, tyr "
wild type prototroph This study
Aeromonas A3 tyr "
hydrophila AS phe. try "
A7 leu, tyr ”
Al3 phe, pro v
Al4 val. cys "
A20 thr. cys "
A22 leu. tvr "

E. coli HR262/pCE27

pit. pst. pro, met, his. Elvin %-. 1986
pur E. pry E. thy B.
recA.

srlTn 10/pit* Amp'
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Fig. 1. Scanning electron microscopy on fusion
between A13 and A14 spheroplasts after PEG
6,000 treatment. a) earlir stage of fusion
fcontact and cytoplasmic bridge formation), b)
middle and late stage of fusion.
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Fig. 2. Polyphosphate granules stained sections of
F& X20,000).
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Table 2. Biochemical characteristics of fusants
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Biochemical

Fusants

characteristics Fl F2

F3 F4 F5 Fo6 F7 F8

B-galactosidase - -
Arginine dihydrolase + +
Lysine decarboxylase — —
Ornithine decarboxylase - +
Citrate utilization + —
H,S gas formation — —
Urease -
Tryptophan deaminase + +
Indole production - -
Acetoin production - -
Gelatin liquefaction + +
Carbohydrate utilization
Glucose + +
Mannitol - +
Inositol - -
Sorbitol - -
Rhamnose - -
Sucrose - -
Melibiose - -
Amygdalin + +
Arabinose - -
Nitrate reduction + +
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Fig. 3. Uptake of phosphate by Aeromonas hydrophila,
E. coli HR262/pCE27, F1, F2, F3 and F4 in
phosphate uptake medium (PUM).

((J: Aeromonas hydrophila, B: E. coli HR262/
pCE27. A: Fl @: F2, @: F3, O: F4).
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Fig. 4. Uptake of phosphate by  Acinetobacter
calcoaceticus, F6 F6, F7 and F& in phosphate
uptake medium (PUM).

(L1: Acinetobacter calcoaceticus, ®: F5, A: F6,
W F7. ¢ F3).
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Fig. 5. Uptake of phosphate by F8.
®: PUM without K*, A: PUM without Ca™ ",
Hl: PUM without Mg**, ¥: PUM).
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