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Ribonucleotide reductases (RR) catalyze the rate-limiting step in DNA biosynthesis 
through the reduction of ribonucleotides to deoxyribonucleotides.  This unique family of 
enzymes is further divided into three classes.  Class I RR is composed of two subunits, R1 and 
R2.  The R1 subunit comprises the site of ribonucleotide binding and reduction, whereas the R2 
subunit uniquely contains a binuclear non-heme iron site for tyrosyl radical generation.  While a 
general mechanism has been proposed for tyrosyl radical generation, 
relatively little is known about the geometric and electronic structure of 
the diiron-oxygen intermediates that are involved in this pathway.  
However, recent spectroscopic and computational results have helped 
elucidate the geometric and electronic of the peroxo (P) intermediate and 
high-valent (X) diiron-oxygen intermediates (1, 2).  This study focuses on 
understanding the geometric and electronic structure of intermediate X, 
through the recently developed rapid freeze-quench magnetic circular 
dichroism (RFQ-MCD) methodology and density functional theory (DFT) 
calculations (3).  Furthermore, DFT was used to explore the relative 
energetics and corresponding reaction coordinate pathway from resting 
diferrous to dioxygen activation and subsequent tyrosyl radical generation.  
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