Unraveling the fate of anticancer gold complexes in
cells through HERFD-XAFS
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ABSTRACT

Organogold complexes are increasingly studied for their anticancer properties both in cellulo
and in vivo.'® Like any metal complex however, they are susceptible to a wide range of
transformations in biological media (redox, ligand exchange) dictated by their structure and
reactivity. Determining the speciation of such complexes is therefore key to understanding
their mode of action, for which XAFS methodologies have proven very useful. These
techniques have been employed to study the fate of Pt(IV),* and Os(ll)® complexes in cell
samples. XAFS has also been used to study the reactivity of some gold complexes with
proteins®® but has never been employed to monitor their speciation in cellulo to date. Taking
advantage of the high sensitivity and resolution of cryo-HERFD-XAS offered by the crystal
analyzer spectrometer of FAME-UHD beamline (BM16, ESRF), we systematically studied the
speciation of a library of representative gold(l) complexes in biological settings. A relationship
between their speciation in bulk A549 lung cancer cells and their structure and biological
activity was successfully established. Additionally, we could probe the speciation of two new
families of biphenyl gold(lll) N-heterocyclic carbene (BGC) complexes, and link their
speciation to their physico-chemical properties and biological activities. This altogether
allowed for a better understanding of the fate of these metallodrugs in cells and provided
pivotal information regarding their mode of action.
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