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 Heterogeneous reactions often lead to a mixture of final products
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Biological System Capabilities

C O N

H S

Fe Mn Co

Lanzatech

Biological systems:

 Limited number of elements

 Wide range of selective products



Length Scales in Biochemical Reactions
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Nature volume 473, pages 55–60
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Kristian Peters - Fabelfroh

Biological reactions occur at many different length scales



Biological Interactions at the Active Site
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Thomas Shafee

Nature volume 473, pages 55–60

 Biological systems use inter- and intra- molecular interactions to guide the desired reaction



What does the Protein Environment Enable?
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Cu/Zn Superoxide Dismutase

Cu2+-SOD + O2
− → Cu+-SOD + O2

Protein Data Bank

Nature volume 473, pages 55–60

 Proteins modify the local environment 

near active sites by changing:

 Acidity

 Concentration of reactants and 

products

 Hydrophobicity/hydrophilicity



The (sub)Cellular Scale Toolbox
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Acetyl CoA
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Kristian Peters - Fabelfroh

 Wide variety of final products go through the 

same intermediate



Future of Heterogeneous Catalysis? 

7

?

Uttim

Brendan McGarry

Nature volume 473, pages 55–60

fadl.saadi@hq.doe.gov


