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Abstract

Many soil bacteria can degrade natural and human-made (and sometimes harmful) pyridine compounds. The nicotinic acid pathway is the only one to be
genetically and biochemically elucidated.

We use post genomic resources implemented in our laboratory for the soil bacterium A. baylyi ADP1 to investigate the (enzymatic) function of genes of

unknown or imprecise function and identify new metabolic pathways.
We focused on a cluster of genes conserved among many dozen bacterial species which proved to be responsible for trigonelline (N-methylnicotinate)

dissimilation; the bacterial catabolism of this common plant osmoprotectant is not documented.

A degradation pathway for the solvent pyridine, and for a by-product of the paraquat herbicide, N-methylisonicotinate (an isomer of trigonelline) has been
proposed more than 40 years ago, but still the enzymes and genes are unknown. Our work highlights new enzymes for the degradation of the pyridine
&rlg that are encoded in many bacterial genomes. A comprehensive screening of their catalytic properties against a range of pyridines is planned. j

Discovering enzymes for the metabolism in A. baylyi sp. ADP1 - Aconserved gene cluster for trigonelline catabolism
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Many pathways in many bacteria are proposed in the literature, without enzymes.
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Conclusions and Perspectives \\
We have solved the catabolic pathway of trigonelline, a natural compound with a pyridine ring. Interestingly, the reductive-oxidative pyridine ring
attack in trigonelline resembles the initial steps postulated for N-methylisonicotinate or (methyl)pyridine biodegradation and differs from the nicotinic acid
pathway present in some bacteria.

In A. baylyi ADP1 and other bacteria, beside the cluster of genes responsible for trigonelline degradation, the presence of other homologous genes
for the key steps raises the question of the biotransformation of pyridine derivatives. As a spin-off of the initial trigonelline project, we are now intending to
investigate the catalytic activities of a set of bacterial enzymes toward selected pyridine compounds to search for valuable candidates for

\J)iotechnological applications in the field of bioremediation.

References

1 - Jimenez J. et al. (2008) Deciphering the genetic determinants for aerobic nicotinic degradation: the nic cluster from Pseudomonas putida KT2440. PNAS 105 : 11329-11334 3— Orpin C.G. et al. (1972) The bacterial oxidation of N-methylisonicotinate, a photolytic product of paraquat. Biochem J.127:833-844
2— de Berardinis V. et al. (2008) A complete collection of single-gene deletion mutants of Acinetobacter baylyi ADP1. Mol. Syst. Biol. 4:174 4 Wason G.K. and Caim R.B (1975) Microbial degradation of the pyricine ring. Biochem. J. 146:157-172




