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Table 1. Chemicals degraded by bacteria containing aromatic ring dioxygenases*

Aromatic Carboxylates
2-phthalate
benzoate
4-cumate
vanillate
2- and 3-toluate
2-halobenzoates
terephthalate
4-methoxybenzoate

S-containing Aromatic Compounds
4-sulfobenzoate
4-toluenesulfonate
dibenzothiophene

N-containing Aromatic Compounds
carbazole
2-nitrotoluene
2,4-dinitrotoluene
aniline
2-0x0-1,2-dihydroquinoline

Ether-containing Aromatic Compounds
dibezofuran
4-carboxyldiphenyl ether

Aromatic Hydrocarbons
benzene
naphthalene
phenanthrene
biphenyl
toluene
styrene
ethylbenzene
propylbenzene

Cl-containing Aromatic Compounds
3-chlorobenzoate
polychlorinated benzenes(PCBs)
polychlorinated benzenes

Herbicides
pyrazon
4-chlorophenylacetate
2,4,5-trichlorophenoxyacetate

*This is an arbitrary classification, and some compounds can belong to the other groups.
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Fig. 1. (Top). The naphthalene pathway in Pseudomonas pu-
tida G7. Enzymes involved are A, naphthalene dioxygenase; B,
cis-1,2-dihydroxy-1,2-dihydronaphthalene dehydrogenase; C, 1,2
-dihydronaphthalene dioxygenase; D, 2-hydroxychromene-2-car-
boxylate isomerase; E, trans-o-hydroxybenzylidenepyruvate hy-
droxylase-aldolase; F, salicylaldehyde dehydrogenase; G, salicyl-
ate hydrolase; H, catechol 2,3-dioxygenase; 1, 2-hydroxymu-
conate semialdehyde dehydrogenase; J, 4-oxalocrotonate tauto-
merase; K, 4-oxalocrotonate decarboxylase; L, 2-oxopent-4-eno-
ate hydratase; N, 2-hydroxymuconic semialdehyde hydrolase,
(Bottom). A model of the regulation of nah gene operons. +
symbols indicate induction by NahR in concert with the effector,
salicylate. Adapted from references (6, 8).
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Fig. 2. Naphthalene dioxygenase showing the electron transport
chain. In stoichiometry, oxidation of naphthalene to (+)-cis-(IR,
25)-dihydroxy-1,2-dihydronaphthalene (cis-naphthalene dihydro-
diol) requires NAD(P)H and molecular oxygen in an equal
molar ratio.
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Fig. 3. Plant-type [2Fe-2S] and Rieske-type [2Fe-2S] redox cen-
ters (A) with their conserved coordinating amino acids (B). X is
an amino acid.
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Fig. 4. Reactions catalyzed by naphthalene dioxygenase. Ada-
pted from reference (10).
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Fig. 7. The coordinations of Rieske-type [2Fe-25] redox center
and mononuclear iron. The catalytic iron site in Molecule A is
connected to the neighboring Rieske [2Fe-2S] cluster in Molec-
ule B through hydrogen bonds of Asp-205 (22).
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