PLoS ONE, 2015, vol.10, N6

Serendipitous SAD solution for DMSO-Soaked SOCS2-
ElonginC-ElonginB crystals using covalently incorporated
dimethylarsenic: Insights into substrate receptor
conformational flexibility in cullin RING ligases

Gadd M., Bulatov E., Ciulli A.
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia

Abstract

© 2015 Gadd et al. This is an open access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original author and source are credited. Suppressor of cytokine
signalling 2 (SOCS2) is the substrate-binding component of a Cullin-RING E3 ubiquitin ligase
(CRL) complex that targets phosphorylated hormone receptors for degradation by the ubiquitin-
proteasome system. As a key regulator of the transcriptional response to growth signals, SOCS2
and its protein complex partners are potential targets for small molecule development. We
found that crystals of SOCS2 in complex with its adaptor proteins, Elongin C and Elongin B,
underwent a change in crystallographic parameters when treated with dimethyl sulfoxide during
soaking experiments. To solve the phase problem for the new crystal form we identified the
presence of arsenic atoms in the crystals, a result of covalent modification of cysteines by
cacodylate, and successfully extracted anomalous signal from these atoms for experimental
phasing. The resulting structure provides a means for solving future structures where the
crystals must be treated with DMSO for ligand soaking approaches. Additionally, the
conformational changes induced in this structure reveal flexibility within SOCS2 that match
those postulated by previous molecular dynamics simulations. This conformational flexibility
illustrates how SOCS2 can orient its substrates for successful ubiquitination by other elements of
the CRL complex.
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