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Enzymes arprotein moleculeswhichspeed up a chemical reactionThey are ubiquitous
in Nature:
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Poly-a-D-glucose Amylase Maltose

For example, the enzyme amylase breaks down starch into maltose in our digestive ¢ystem.
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Alkyl groups on aromatic rings are common in industrially important molecules For
example methylgroups(CH shownin red) are found in manytop-sellingpharmaceuticals
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TheFriedel¢Craftsalkylation is a very important and widely usedreactionto makesuch
compounds,however it is not environmentally sustainable and can give low yields
Genotoxic alkylating agents
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Metal Catalysed

EnzymeCatalysed

Organic Solvents Agueous Solvent
Extremedn pH and temperature Mild pH and temperature
Toxic Metal Waste Biodegradabl&Vaste

Can Lack Selectivity Highly Selective

Wide substrate scope Narrowsubstrate scope

Project Aim:

Develop a toolbox of
enzymes for sustainable
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Enzyme alkylation reactions
Coumarin core
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Alkyl group

Sadenosyl methionine (SAM) Novobiocin
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Novobiocinis anantibiotic made bystretomycespheroidesThe enzyme responsible for
alkylation of the coumarin core is calldbvO
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Alkyl group Streptomyces sp.
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Computationally modelled Asp117
: substrate into active site
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NovO: Scope and Evolution
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Using these results, we can design new enzymesfor o I I I PROS A
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In situcofactor synthesis: an efficient process

Theveryhigh cost (~£900/' g) andinstability of the cofactor (SAM)limits the useof NovOon a largescale

To addressthis, we coupled the enzyme Sall. from Salinosporatropica to NovO in one pot, thereby

employingthe cheap and readily available amino acid methionine (=35 p/ g) as the terminal methyl
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Synthesised in 1 step from adenosine:
inexpensive and commercially available

Salinospordropica
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97% conversion
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