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Evolution in the Anthropocene

Applications & tools inspired by nature




Overview

Introduction to anthropogenic selection pressure
Application in bioremediation

Three examples of evolutionary innovation drawn from the atrazin
catabolism pathway:

AFunction acquisition in enzyme evolution
AGross structural changes permit innovation

APartner swapping in complexes can permit innovation
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Anthropogenic selection pressures
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Applications

Free-Enzyme Bioremediation of Pesticides

A Case Study for the Enzymatic Remediation of
Organophosphorous Insecticide Residues

Toxicology 247 (2008) 88-92

Contents lists available at ScienceDirect =
. 10KIGOLOGY
Toxicology 000
°®

journal homepage: www.elsevier.com/locate/toxicol

OpdA, a bacterial organophosphorus hydrolase, prevents lethality in rats after
poisoning with highly toxic organophosphorus pesticides

Steven B. Bird®*, Tara D. Sutherland®, Chip Gresham€, John Oakeshott®, Colin Scott?, Michael Eddleston¢

Detoxification of G- and V-series nerve agents by the
phosphotriesterase OpdA

TIMO WILLE!, COLIN SCOTT?*, HORST THIERMANN! & FRANZ WOREK!

L Bundeswehr Institute of Pharmacology and Toxicology, Neuherbergstrasse 11, Munich, Germany, and @
2CSIRO Ecosystem Sciences, GPO Box 1700, Canberra, ACT, Australia




Discovery
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Scale up and field trials
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A tool for studying enzyme
evolution




Atrazine catabolism as a system for studying
evolution
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Atrazine-degrading microbes
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Pathways ofs-triazine catabolism
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Acquiring novel function




Where do new enzyme activities come from?

Promiscuity: norphysiologically relevant side reaction
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