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KRONGKAN  SAIPIN: ISOLATION AND CHARACTERIZATION OF

ACENAPHTHENE OXYGENASE GENES OF Sphingomonas sp. SP2. THESIS

ADVISOR: ASST. PROF. ONRUTHAI PINYAKONG, Ph. D. 128 pp.

248389

Acenaphthene, a two-fused ring aromatic hydrocarbon and one cyclopentane, is
classified as one of priority pollutants due to its toxicity. Sphingomonas sp. SP2 is
capable of utilizing acenaphthene as sole carbon and energy source. The 4.6-kb DNA
fragment containing putative ISP subunits of oxygenase genes was cloned and isolated
from this strain using the ability of oxidizing indole to indigo of the clone containing
electron transport protein from phenanthrene-degrading Sphingomonas sp. P2. This
DNA fragment was completely sequenced and found to contain four open reading
frames (ORFs) and one putative ORF. The translated proteins of orf2 and orf3 were 99%
identical to large and small subunits of dioxygenase (ArhA1 and ArhA2) of
Sphingomonas sp. A4, respectively. The deduced amino acid sequences of ORF2 were
different from those of ArhA1 of strain A4 at Met261 and Ser347, whereas the Rieske-
type [2Fe-2S] cluster binding motif (Cys50, Cys67, His52 and His70) and the potential
mononuclear nonheme iron coordinate site (His204, His209 and Asp358) were
conserved. Although the enzymes of these two strains are very closely related, the
ability of these strains to utilize polycyclic aromatic hydrocarbons are different. The
strain A4 can grow on both acenaphthene and acenaphthylene, while the strain SP2
cannot grow on acenaphthylene. Biotransformation with recombinant E. coli clone
revealed its substrate specificity only to acenaphthene, whereas the recombinant E. coli
clone of strain A4 exhibited ring-hydroxylating dioxygenase activity toward several

PAHSs.
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