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Abstract : Rhizobium sp. strain CU-A1 is a potential acenaphthylene (ACN) degrading
bacterium isolated from petroleum contaminated soil in Thailand. In order to study genes
involving and intermediates from ACN degradation, transposon Tn5 mutagenesis was
performed to obtain ACN degrading defective mutants. To identify accumulated
intermediates, the mutant strains A53, B1 and B5 were cultured in minimal medium
containing ACN. The intermediates were extracted from culture broth using ethyl acetate
and purified by thin layer chromatography and silica gel column chromatography. The
purified intermediates were identified by mass spectrometry (MS) and nuclear magnetic
resonance to be 2,5-dihydroxybenzoic acid, acenaphthenequinone and naphthalene-1,8-
dicarboxylic acid. In addition, genes involving ACN degradation were isolated and
characterized by Southern hybridization DNA of the strain E11 and CU-A1 with Tn5- and
AE-probe, respectively. The 4.5 kb BamHI-Hindlll-fragment was then cloned and
sequenced. Five open reading frames (ORFs) were identified which showed homology
to gene encoding for protein as following: ferredoxin reductase (33%), hydratase-aldolase
(38%), 2-carboxybenzaldehyde dehydrogenase (46%), adducin like protein (38%), and
dehydrogenase (46%). The ACN degradation pathway was also proposed.

Methodology: Rhizobium sp. CU-A1 was mutagenized by Transposon Tnb. Three
mutants incapable of growing with ACN were used for isolation of intermediates and
genes involving ACN degradation. Mutants were cultivated in carbon free medium
containing ACN followed by extraction with ethyl acetate. Isolate intermediates was
purified preparative TLC and silica gel column chromatography before subjected to
identify by MS and NMR. Genes involving ACN degradation were isolated and
characterized by Southern hybridization DNA of strain E11 and CU-A1 with Tn5- and AE-
probe, respectively. The 4.5 kb BamHI-Hindlll-fragment was cloned and nucleotide
sequences were determined.

Results and Discussion: Three intermediates were isolated and characterised as 2,5-
dihydroxybenzoic acid, acenaphthenequinone and naphthalene-1,8-dicarboxylic acid. Five
open reading frames (ORFs) were identified which showed homology to gene encoding
for ferredoxin reductase, hydratase-aldolase, 2-carboxybenzaldehyde dehydrogenase,
adducin like protein, and dehydrogenase. Base on this results, ACN may be degraded by
strain CU-A1 via acenaphthenequinone, naphthalene-1,8-dicarboxylic acid and 2,5-
dihydroxybenzoic acid, respectively.

Future direction: The functional analysis of the isolated genes should be performed and
some intermediates should be characterized in order to ensure the proposed ACN

degradation pathways.



