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Isolation and Characterization of Aniline Degrading Bacteria
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Twenty-nine bacterial isolates capable of growing on aniline as a sole source of carbon and
nitrogen were obtained. Ten of these isolates were identified. Nine isolates were identified as Pseu-
domonas spp. and one was Acinetobacter sp.. Five strains among 29 isolates had one or several
plasmids. Four of these five strains utilized aniline through merta pathway and one through ortho
pathway. Pseudomonas acidovorans 4Al which utilized aniline through meta pathway harbored a
plasmid of ca. 230 kilobases shown to be involved in aniline metabolism.
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Catechol 1, 2-dioxygenase?] #FA4ZA-L Dorn3}
Knackmussell 98] 235 (21) molar extinction
coefficient& ~F&5}o] Hegemanel e (22)e o)
24359l o], catechol 2, 3-dioxygenase Nozaki

Table 1. Identifications of five isolates which have har-
vored one or several plasmids by conventional test
methods, and API-20E and 20NE kit.

Tests 4A1 6B2 6B3 6EZ 6F1

Gram staining® - - - - -
McConkey +
Oxidative/Fermentative
Oxidase

Catalase

Mobility

Nitrate reduction
Fluorescence pigment
Denitrification

Growth at 42 C - - - - -
Growth at 4 C - - - - -
Nitrate reduction® + + + + +
Indole - - - - -
Glucose(fermentative) - - - - -
Arginine dehydrate ~ - - - -
Urease - - - - -
Esculine utilization - - - - -
Gelatine liquefaction - - - - -
B -Galactosidase - - - ~ -
Glucose utilization - - + - -
Arabinose utilization - - - - -
Mannose utilization - - - - -
Mannitol utilization + - - - -
N-Acetyl-glucosamine -
Maltose utilization
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Gluconate utilization + + + + +
Caprate utilization + + + + +
Adipate utilization + + + + -
Malate utilization + + + + +
Citrate utilization - + + + +
Phenylacetate + - _ _ -

Lysine decarboxylase®
Ornithine decarboxylase - - - -
Hydrogen sulfide - - - - -
Tryptophan deaminase - - - - -
Acetonine + + + + +
Inositol utilization - - - - -
Sorbitol utilization - - - - -
Rhamnose utilization - - - - -
Sucrose utilization - - - - -
Melibiose utilization - - - - -
Amygdaline - - — — _

Tests were performed by conventinal methods(a), API-
20E(b), and API-20NE(c).
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Fig. 1. Specific growth rate of P. festosteroni strain. 6F1 and P. acidovorans strain 4A1 according to the tem

perature, pH and the concentration of aniline.
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Fig. 2. Growth and aniline utilization. curves of P.
testosteroni strain 6F1 and P. acidovorans strain.4A1.
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Table 2. The characteristics of the representative
isolates.

Chacteristics 4A1 6F1
Identification P. acidovorans P. testosteroni
Aniline uptake rate? 0.019 0.11
Catechol 1,2-dioxygenase 0.0 0.17
Catechol 2,3-dioxygenase 0.26 0.0
Ring cleavage meta ortho
Plasmid number 1 4
Coding on plasmid (+) -)
Growth on benzoate - +
Lag time(hour) 16 7
Max. sp. growth rate 0.30 0.58

(hr-1)
Growth on aniline® - _

derivatives

a unit: g mole/min/mg protein of cell
b 2-, 3-, 4-, and 3 4-dichloroaniline, 2-, 3-, and 4-meth-
ylaniline, 4-carboxylaniline, and 4-methylaniline.
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Fig. 3. Determination. of activity of catechol-
oxygenases in cell-free extracts of isolates.

W - W cis, cis- muconic acid

® - @ a-hydoxy muconic semialdehyde

4 Chromosome

Fig. 4. Agarose gel electrophoretic pattern of plasmids
in P. putida CSTA (lane 1), P. testosteroni 6F1 (lane 2),
P. acidovorans 4A1 (lane 3) and P. putida KCTC 1643
(lane 4).



Vol. 16, No. 5

Plasmid »

Chromosome »

Fig. 5. Detection. of plasmid from the mutants of P,
acidovorans 4A1 which lost abilities to dissimilate
aniline

1,2: mutant (aniline -, mutated by mitomycin-C)

3: cured strain (aniline ~)

4: wild strain (aniline *)
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