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Breslow, R., Levine, M. Proc. Natl. Acad. Sci. USA 2006, 103(35), 12979-12980
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Klussmann, M., et al. Nature 2006, 441, 621-623

Reaction and solution behaviour as a function of the overall
proline enantiomeric excess. 

a, Product enantiomeric excess versus proline
enantiomeric excess for the aldol reaction of equation 

b, Solution proline enantiomeric excess (left axis, triangles) 
and solution proline concentration (right axis, diamonds) as a 
function of the overall enantiomeric excess for proline at 0.1 M
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SIPF copper complex geometry with two glycine 
ligands, optimized by ab initio Hartree�Fock

calculations. 
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Zinc-mediated assembly of helix-turn-helix fragments, followed by fusion and 
asymmetric diversification, afforded MID1sc10, an efficient metalloesterase. 
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Crystal structure of MID1sc10 
zinc ion - orange sphere,

coordinating histidines - green sticks
linkage of two polypeptides – orange sticks

beneficial mutations - magenta spheres,
residues replaced to prevent competitive zinc 

binding modes - cyan spheres).

Michaelis-Menten plots for MID1sc (yellow and inset) and 
MID1sc10 (green) show a 70,000-fold improvement in hydrolysis 

efficiency for (S)-configured 1 after optimization. 

The evolved variant MID1sc10 is highly 
enantioselective as a consequence of a 

2200-fold specificity switch from the modestly 
(R)-selective starting catalyst MID1sc
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