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Fischer-Tropsch
Feedstock: CO + H,

Gasoline

o o
ol ()]

Weight Fraction
o
~

—
w

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Probability of Chain Growth

- < W Se) - b P 7
’., - " ’ _f_ *.,t“ s . i , ’ & W P 71/ g
5 y e
- |

> H%terogenebﬁs'reactions often lead to a.mpxture of final products
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Biological System Capabilities

1 organism, 20 products... so far!
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Biological systems:
> Limited number of elements

. . : Physiology

» Wide range of selective products - Shift Ethanol: BDO
ratio (BDO KO)

+ Ethanol tolerance

* Vitamin biosynthesis
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Length Scales in Biochemical Reactions

» Biological reactions occur at many different length scales

ADP +Pi  ATP

Chloroplast Stroma

Oxygen Evolving Complex

1 nm 10 nm 100 nm 1pum 10 pum

P Nature volume 473, pages 55-60
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Biological Interactions at the Active Site

» Biological systems use inter- and intra- molecular interactions to guide the desired reaction
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CP47 D1 pp
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What does the Protein Environment Enable?

Cu/Zn Superoxide Dismutase

Cu2*-SOD + O,~ — Cu*-SOD + O,

» Proteins modify the local environment
near active sites by changing:
> Acidity
» Concentration of reactants and
products
» Hydrophobicity/hydrophilicity

Protein Data Bank
Nature volume 473, pages 55-60




The (sub)Cellular Scale Toolbox

Glutamate and other Carbohydrates
compounds O-acetylated
compounds Malate
Malate synthase
- ketoglutarate Glyoxalate cycle
TCA cycle Glyoxalate
OH-groups (Plants and bacteria)
Acetyl CoA Ammo groups

N acetylated

Acetoace t}l CoA thiolase compounds
Acetyl CoA ~— ™= Acetoacetyl CoA

Acetyl CoA

COy  acetyl CoA HMG-CoA synthase
carboxylase
HMG CoA

malonyl CoA
Fatty acid _— lsopentenyl pyrophosphate

Synthase Cholesterol
Complex Ublqumone

Dolichol phosphate

Palmitate (Plants)
Vitamins A, E, K,
Bile salts Steroids carotenoids and rubber
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Acetyl CoA

» Wide variety of final products go through the
same intermediate

What-when-how.com
Kristian Peters - Fabelfroh



Future of Heterogeneous Catalysis?
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