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Breaking Bad…or not..: altering experimental
conditions to probe bond fate
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Urate oxidase (UOX) is the archetypal cofactor-independent oxidase, catalysing the O₂-mediated degradation
of uric acid in many organisms. Previously, we demonstrated that the first step of this reaction is a dioxygena-
tion reaction, forming 5-peroxyisourate (5-PIU) as an intermediate [1]. We also showed that 5-PIU is highly
sensitive to radiation: during conventional single-axis X-ray diffraction experiments at 100 K, doses between
50-100 kGy caused visible damage to the C5–Op1 bond, and doses around 200 kGy led to complete bond rup-
ture, accompanied by in situ release of O₂ [1,2]. Surprisingly, a subsequent synchrotron serial crystallography
(SSX) experiment at room temperature (RT) showed no damage to this bond, even at an estimated dose of up to
70 kGy [3]. In this talk, I will discuss our more recent experiments exploring radiation-induced bond rupture
under various experimental conditions—including gaussian vs. top-hat beam profiles, cryogenic vs. room
temperature, and serial vs. conventional crystallography—in an effort to better connect these observations to
the reaction mechanism.
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