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Introduction - Lytic Polysaccharide Monooxygenases (LPMOs)
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Figure from Kim, S. et al., (2014) PNAS, 111, 149-154
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Beeson, W. et al., J. Am. Chem.Soc. 2012, 134, 890-892

Modified figure - Hemsworth, G.R. et al., Trends in Biotech., 2015, 33, 747-761



Reaction handle on fiber surface WWSGEOC
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Example: LPMO + Oxyma-Assisted Click Chemistry
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Oxyma-assisted chemistry reaction complete within 1 min

Wang et al., (2018) Green Chem., 20, 2091-2100




LPMO + Oxyma-Assisted Click Chemistry
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Screening candidate genes that encode cellulose-
specific LPMO
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Cellvibrio mixtus CmAA10
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Reactivity of O, versus H,0,?

34 fold increase in turnover

nature
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Oxidative cleavage of polysaccharides by 5
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monocopper enzymes depends on H,0, 2 .o
= i
Bastien Bissaro'2* @, Asmund K Rehr?, Gerdt Miiller?, Piotr Chylenski?, Morten Skaugen?, Zarah §
Forsberg?, Svein J Horn?®, Gustav Vaaje-Kolstad? & Vincent G H Eijsink?*©® &
S 10-
Enzymes currently known as lytic polysaccharide monooxygenases (LPMOs) play an important role in the conversion of recalci- _g
trant polysaccharides, but their mode of action has remained largely enigmatic. It is generally believed that catalysis by LPMOs e
requires molecular oxygen and a reductant that delivers two electrons per catalytic cycle. Using enzyme assays, mass spec- L
trometry and experiments with labeled oxygen atoms, we show here that H,0,, rather than O,, is the preferred co-substrate 0 — —=m—|
of LPMOs. By controlling H,0, supply, stable reaction kinetics are achieved, the LPMOs work in the absence of O,, and the h . : :
reductant is consumed in priming rather than in stoichiometric amounts. The use of H,0, by a monocopper enzyme that is 0 50 100 200
otherwise cofactor-free offers new perspectives regarding the mode of action of copper enzymes. Furthermore, these findings
have implications for the enzymatic conversion of biomass in Nature and in industrial biorefining. M M of H202
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CmAA10 mode of actions
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Alternative electron supply system: Photocatalysis
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Photocatalysis — LPMO catalytic reactions
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Enzyme Discovery

LPMO-GH

Ligation Chemistry

Green chemistry
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Applications

Applications

- Anti-coagulate cellulose-based blood
OjHN vessels that prevents thrombosis during
surgery
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- Anti-bacterial cellulose filter

- Anti-biofilm cellulose coating
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Drug delivery

- Oil-trapping devices

- QD paper-based analytical devices
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