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Why is bioelectrochemistry suddenly at the forefront of scientific innovation? What compels researchers
across disciplines to converge at the interface between biological systems and electrochemical principles?
This keynote explores these questions by highlighting how bioelectrochemistry is uniquely positioned to
address major global challenges in sustainable energy conversion, green catalysis, and decarbonization
strategies. Recent advances will be presented, focusing on the role of natural and engineered enzymes in
electrocatalytic systems for CO: reduction and hydrogen production'2. Particular attention will be given
to the reconstitution of apoenzymes with tailored metal centers? to enhance redox reactivity, as well as
biofilm-based systems that facilitate long-range electron transfer. The application of in situ and operando
techniques3+s—such as X-ray absorption nanospectroelectrochemistry*—will be discussed as powerful
tools for probing catalytic dynamics under working conditions. The talk will also address emerging bio-
battery technologies® and eco-friendly energy storage platforms’ that integrate bioinspired materials and
processes to deliver safe, scalable, and sustainable solutions. Taken together, these topics demonstrate
how bioelectrochemistry is evolving from a fundamental discipline into a technological enabler, offering
a versatile framework to guide the development of clean energy systems and synthetic bioelectrocatalytic
platforms.
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