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Introduction

This study investigates the immobilization of lytic polysaccharide monooxygenases (LPMOs) on conductive carbon material to eventually facilitate electron transfer directly

to the enzyme's active site. LPMOs are challenging to work with due to their specific features and fragile active site, making optimization essential in the immobilization

process. By establishing methods for stable LPMO attachment and controlled electron provision, this project lays the groundwork for advancing electrochemical applications

IN lignocellulose degradation, potentially marking the first instance of external electron provision to an immobilized LPMO.
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Immobilization optimization parameters : Reaction optimization parameters
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enzyme loading.

« Direct electron provision to the enzyme was not achieved, as the cellulose substrate
was attached to the cellulose fibers.
Conclusions «  When measured with voltammetry (FCV) in the absence of substrate, the carbon felt
1. Parameter Optimization: MES buffer provided better stability than sodium acetate buffer. with immobilized enzyme displayed an oxidation and reduction pattern similar to

Additionally, a higher carboxyl content on oxidized carbon felt, measured by conductometric
titration, resulted in improved enzyme immobilization. Final reactions with PASC oxidation
Indicated that a 4-hour reaction time produced better results than 24- or 72-hour reactions.

2. Procedure Standardization: Xylanase GHTl immobilization was effective in releasing reducing
sugars (DNS method) and xylose, xylobiose (HPAEC-PAD), establishing a standardized protocol
baseline for LPMOs.

3. Electron Transfer: Electrode-based electron transfer was not achieved, pointing to an area for

future work with immobilized enzymes.

that of carbon felt alone, indicating no direct electron transfer to the enzyme.

Future work for LPMO immobilization

« Optimize Immobilization Conditions: Further refine buffer selection, carbon felt
oxidation levels, linker chemistry, and reaction times to enhance enzyme stability and
activity.

« Enhance Electron Transfer Mechanisms: Develop methods to achieve consistent

electron transfer via electrodes, potentially using conductive coatings, electron

Qediators, or linkers between the enzyme and carbon felt. /
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