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Abstract

Project Code : MRG4980010
Project Title : ISOLATION AND CHARACTERIZATION OF ACENAPHTHENE
DIOXYGENASE GENES OF Sphingomonas sp. SP2
Investigator : Onruthai Pinyakong, Chulalongkorn University

Pairoh Pinphanichakarn, Chulalongkorn University
E-mail Address : onruthai@gmail.com
Project Period : 2 years
Sphingomonas sp. SP2 has been found to have ability to degrade acenaphthene, one
of 16 polycyclic aromatic hydrocarbons classified as priority pollutants, but it cannot
grow on other PAHs. The clone containing genes encoding o and p subunits of
terminal oxygenase of this strain was isolated by using the ability to oxidize indole to
indigo. The amino acid sequences of both proteins exhibited highest homology (99%)
to those of the o (ArhAl) and p (ArhA2) subunits of terminal oxygenase from
Sphingomonas sp. A4, a strain capable of utizing both acenaphthene and
acenaphthylene.  Functional analysis of arhAlarhA2 of strain SP2 as terminal
acenaphthene dioxygenase was confirmed by biotransformation and expression in E.
coli. Insertion inactivation of the arhAl gene revealed that this gene is necessary for
acenaphthene degradation. RT-PCR and real-time PCR analyses indicated that
transcription of arhAL gene of strain SP2 was induced in the presence of acenaphthene
and acenaphthylene. Furthermore, arhR, arhA3 and arhA4 genes encoding regulatory
protein, ferredoxin and ferredoxin reductase of dioxygenase from strain SP2 were also
identified by means of PCR and genome walking. Sequences analysis revealed that
products of these genes have 98-99% homology to those from strain Ad. It is
interesting that these two sphingomonads which are different in their substrate
specificity possess terminal oxygenase with high identical protein.  Comparative
structure prediction of ArhAl from both sphingomonads was analyzed from their amino
acid sequences by using known three-dimensional structure of naphthalene
dioxygenase as a model. The result revealed that two different amino acid residues
(Met261, Ser347 in ArhAlsp, and Thr261, Gly347 in ArhAla,) might be located within
active site-entrance region of enzyme and this might be one of the key factors causing
these enzymes to have some difference in substrate specificity.
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