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Oxygenic photosynthesis, the process that powers life on our planet, relies on light-driven 
oxidation of water by the oxygen-evolving complex (OEC) of photosystem II. The Mn4CaOx 
cluster of the OEC adopts different electronic and geometric forms both as it progresses 
physiologically through the catalytic water-oxidizing cycle, and as a result of various 
treatments used to probe specific aspects of its structure and function. Despite remarkable 
advances in crystallographic studies, the information content of such data is insufficient to 
produce geometric models that are uniquely defined and chemically accurate. On the other 
hand, magnetic resonance techniques (EPR, ENDOR, EDNMR, etc) offer the most detailed 
and selective insight into the electronic structure of the catalyst, but cannot receive direct 
structural interpretation for a system as complex as the OEC. This necessitates using 
spectroscopy-oriented quantum chemical modelling [1]. Here I will provide an overview of 
studies that focus on the identity of different EPR-detected forms of the OEC in observable 
states of the catalytic cycle. Such studies have provided unique insights into the catalytic 
mechanism of water oxidation, highlighting the inherent heterogeneity of the system, various 
different types of isomerism (e.g. Jahn–Teller isomerism, valence isomerism, hydration 
equilibria) in each state [2–4], and the crucial functional role of the protein matrix. 
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