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Scientific Background on the Nobel Prize in Chemistry 2018

DIRECTED EVOLUTION OF
ENZYMES AND BINDING PROTEINS

Controlled optimizatiom by the above procedure really becomes an
interesting challenge when genotype and phenotype are different molecules,

Let us therefore expand the procedure as follows -

10 PRODUCE A MUTANT SPECTRUM OF SELF-REPRODUCING TEMPLATES
20 SEPARATE AND CLONE INDIVIDUAL MUTANTS

30 AMPLIFY CLONES

40 EXPRESS CLONES

50 TEST FOR OPTIMAL PHENOTYPES

60 IDENTIFY OPTIMAL GENOTYPES

70 RETUORN TO 10 WITH A SAMPLE OF OPTIMAL GENOIYPES

Manfred Eigen, 1984
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Random mutations are
introduced in the gene for the
enzyme that will be changed.
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New random mutations are
introduced in the genes for the
selected enzymes. The cycle
begins again.
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Figure 4. A: A starting point with no activity for the intended reaction is useless since no sequence
variations (red arrows) create the new reactivity. B: A promiscuous enzyme with at least low activity for
the intended reaction is a suitable staring point. Some combinations of random mutations may improve
the new reactivity (black arrow). The first variant (1) serves as a starting state for sequential rounds of
variation and screening =(2)—>(3)—>(4) for improved variants. Only a small number of cycles and are
typically needed to boost up the new reactivity.
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