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Isolation of Aromatic Hydrocarbon-Degrading Bacteria and
Genetic Characterization of Their Plasmid Genes.

Kim, Chi-Kyung, Jong-Woo Kim, Young-Chang Kim, and Tae-Ick Mheen*
Department of microbiology, College of Natural Science, Chungbuk National University,
and Korea Advanced Institute of Science and Technology*

Aromatic hydrocarbon degrading bacteria were isolated from industrial waste by using an agar
plate method. The isolate DY-1 was identified as Acinetobacter sp. and found to utilize phenanthrene
as its sole carbon source. The bacteria were proved to produce salicylic acid as an intermediate from
phenanthrene through naphthalene pathway, when the products in the culture were examined by
thin-layer chromatography. The Phn* genes were found to be involved in two plasmids of about 4
and 40 kb which were lost and not detected in the DNA samples prepared from the mitomycin

C-cured cells by a gel electrophoretic analysis.
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Parameter Result

Degradation of
hydrocarbons tested

Isolates Sources
Phn Naph Anth 4-CB
DY-1 Industrial 1 4 3 _
waste water
SN- | Industrial _ ; + _
waste water
FP-6 Industrial _ _ _ +

waste water

Symbols : Phn, phenanthrene; Naph, naphthalene;
Anth, anthracene; 4-CB, 4-chlorobiphenyl; +,
growth and degradatlon with clear zone; -, no
growth.

Gram reaction Negative

Shape

Oxygen requirement

Rod to coccobacillus

Strict aerobic

Optimum temperature 30C
Optimum pH 7.0
Oxidase Negative
Catalase Positive
Motility Negative
Penicillin Resistant
Indole Negative
H,S Negative
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Fig. 1. Degradation of phenanthrene by the bacterial
isolate DY-1 (Acinetobacter sp.) on an MMZ2 agar
plate. Clear zones aroung the colonies indicate
biodegradation of phenanthrene film on the
plate. The colonies shown by arrow were cured
cells.
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Fig. 2. Thin-layer chromatograph of products degraded
from phenanthrene by the isolate DY-1
(Acinetobacter sp.). Lane A, phenanthrene, B,
salicylic acid,; C, spent medium incubated for
48h; D, spent medium incubated for 80h. Sym-
bols: Phn, phenanthrene, Sal, salicylic acid, X,
unidentified product from phenanthrene.
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Fig. 3. Agarose gel electrophoretogram ©of Phn*
plasmid DNA purified from DY-1 isolate. Lane A
and B, E. coli plasmids of v 617 and pBR322,
respectively; Cand D, DY-1 wild type (Phn+),; E
and F, DY-1 cured cell (Phn=),; G and H, FP-6.



Vol. 24, 1986
ABCD
—— 40kb
~—— Chr
Fig. 4. The 40 kb plasmid of the isolate DY-1 (Phn ).

When the agarose gel of the Fig. 3 was run foran
extended period of 30 hours, the 40 kb plasmid
of DY-1 was clearly separated from the
chromosomal DNA. Lane A, E. coli plasmid of v
517, B and D wild type of DY-1 (Phnt); C,
cured cell of DY-1 (Phn~—).
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