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Not satisfied withnaturesvastcatalyticreper-
toire, we want to create new enzymes and ex-
pand the range of genetically encoded chem-
istry. I will describe how we can use the most
powerful algorithm for biological design,
evolution, to optimize existing enzymes and
invent new ones. Mimicking nature’s evolu-
tionary tricks and using a little chemical in-
tuition, we can generate whole new enzyme
families that catalyze important reactions
not (yet) known in nature, thereby expand-
ing the chemistry of the biological world and
the molecules and materials we can build.

Dr.FrancesH. Arnold’sresearchattheCaliforniaInstituteof Technologyfocusesonprotein
engineering by directed evolution, with applications in alternative energy, chemicals, and
medicine. Dr. Arnold pioneered the ‘directed evolution’ of proteins, mimicking Darwinian
evolutioninthelaboratorytocreatenewbiologicalmolecules. Herlaboratoryhasdeveloped
methods oflaboratory evolution and structure-guided recombination that are used wide-
ly in industry and basic science to engineer proteins with new and interesting properties.
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