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Abstract
Biocatalysis has become a key pillar of sustainable chemistry, offering highly selective 
transformations under mild conditions while supporting the transition toward greener 
and more resource-efficient manufacturing. Its success relies on the remarkable catalytic 
efficiency  and  substrate  promiscuity  of  enzymes,  enabling  applications  ranging  from 
pharmaceutical  synthesis  to  bulk  chemical  production,  in  a  rapidly  expanding  global 
market.[1]  Yet,  expanding  the  scope  of  biocatalysis  relies  on  our  ability  to  identify 
enzymes  capable  of  catalyzing  new  reactions  and  accepting  new  substrates.  The 
presentation will review the main strategies for discovering and optimizing biocatalysts, 
from genome mining and biodiversity  exploration  to  directed  evolution  and de  novo 
enzyme design.[2] Recent examples from our laboratory will  illustrate the potential of 
genome mining to uncover novel enzymatic activities.[3] The second part will focus on 
the growing role of biocatalysis in carbon valorization, with particular emphasis on CO₂-
derived  C1  compounds.[4]  Finally,  we  will  present  our  recent  work  on  the  reductive 
amination  of  C1  compounds  using  native  amine  dehydrogenases,  highlighting  how 
biodiversity exploration can unlock new biocatalysts for carbon-efficient synthesis and 
contribute to the development of future CO₂-based bioprocesses. 
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