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Aldol  reactions  constitute  a  powerful  methodology  for  carbon-carbon  bond  formation  in 
synthetic  organic chemistry.  Biocatalytic  carboligation offers a green,  uniquely regio- and 
stereoselective  tool  to  perform this  transformation.  New  enzymes  from  the  transaldolase 
scaffold, such as fructose-6-phosphate aldolase (FSA) from E. coli, were recently shown to be 
unusually flexible in their substrate scope,[1] which renders them particularly valuable for the 
synthesis of complex polyfunctional targets.[2] So far, wild-type FSA has been demonstrated 
to utilize dihydroxypropanone, hydroxypropanone, 1-hydroxybutanone, and hydroxyethanal 
as aldol donor components for highly stereoselective carboligation reactions.
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Figure 1.  Aldol formation catalyzed by variant fructose-6-phosphate aldolases (FSA*).

In this work we demonstrate the utility of rational protein engineering to design variant FSA 
mutant  proteins (FSA*) that offer an extended tolerance for donor substrate modifications 
towards the creation of novel products that are of commercial interest.[3]
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