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Applications & tools inspired by nature



Who are the CSIRO?
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Biocatalysis& Synthetic Biology Team
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Collaborations with CSIRO & Oz Unigroups



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 atrazine 
catabolism pathway:

ÅFunction acquisition in enzyme evolution

ÅGross structural changes permit innovation

ÅPartner swapping in complexes can permit innovation
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Anthropogenic selection pressures
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Applications
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Discovery
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An atrazine contaminated dam
Volume = 1.5 megalitres

Careful 
application 
of enzyme

Time course of atrazine degradation
Scale up and field trials

Å Human toxicity
Å Ecotoxicology
Å Environmental fate
Å Regulatory engagement
Å Commercial activities



A tool for studying enzyme 
evolution



ÅTriazine herbicides have been used 
since the 1950s.

ÅCommon herbicides still in use in AU, 
US, CA and EU.

ÅAtrazine is a persistent pollutant and a 
potential endocrine disruptor.

ÅThe search for bacteria able to degrade 
triazinesstarted in the 1950s... 0
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Triazine usage in tonnes in the world between 1990-2011 (http://faostat.fao.organd 
http://faostat3.fao.org/home/E)

Atrazine catabolism as a system for studying 
evolution

http://faostat.fao.org/
http://faostat3.fao.org/home/E
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Pathways of s-triazinecatabolism
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Acquiring novel function



Where do new enzyme activities come from?
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Promiscuity: non-physiologically relevant side reaction


