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/ PAH biodegradation (simplified)
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CD : Catechol Dioxygenase J

many bacteria use PAH such as naphthalene as sole source of C and energy
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Naphthalene Dioxygenase

schematic functioning
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Naphthalene Dioxygenase
active site
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Naphthalene Dioxygenase
proposed catalytic cycle
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Naphthalene Dioxygenase

mechanistic considerations
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A vast family of enzymes

the largest and most diverse family of NH mononuclear enzymes
found in microorganisms, plants, animals
A) Prolyl 4-Hydroxylase (P4H)
eH (collagen biosynthesis)
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D) Taurine Dioxygenase (TauD)

(amino acid derivative released
during physical efforts to minimize
toxins effects)

Costas et al. Chem Rev 2004, 104, 953
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A vast family of enzymes

the largest and most diverse family of NH mononuclear enzymes

G) Clavaminate Synthase (CAS)
(part of the clavulanic acid biosynthesis)
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H) Deacetoxycephalosporin C synthase (DAOCS)
(part of the biosynthesis of Deacetoxycephalosporin C from

penicillin N; intermediate of cephalosporin C) 16

Costas et al. Chem Rev 2004, 104, 953
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Taurine : a-ketoglutarate Dioxygenase (TauD)
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complete reduction of O; : 2 e from the substrate & 2 e from the cofactor
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Schematic activation

Taurine : a-ketoglutarate Dioxygenase
catalytic cycle
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Taurine : a-ketoglutarate Dioxygenase

vibrational characteristics of "J"

320 nm (1500 M-.cm-1)
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Reactivity of "J"

¥ N (A) Structures of 1,1-['H]2-taurine "H" and
A H3N7\ 3 7\ 1,1-[2H]2-taurine "D".
““‘.H ] D\“D 803 Kinetics of J monitored by (B) stopped-flow
o absorption and (C) RFQ Mdssbauer.
H D The circles and squares represent the
B c experimental data obtained using "H"
09 and"D", respectively.
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en résume...

monooxygenases S+ (O, +2 e +2 H" — SO + H,O

reductase dependent _ +
dioxygenases S+ 02 +2e+2H — S(OH)Z

cofactor dependent X
dioxygenases and hydroxylases S+ 02 + cofactor — SO + cofactor®

*1st coordination sphere

*Substrate binding and preorganization
*Substrate triggered reactivity

and 2nd sphere interactions
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