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Awakening Striga: cooperative strigolactone perception by the E3 ubiquitin ligase–receptor–substrate complex 
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Striga are a family of root-parasitic plants that decimate their host plants by draining their resources (Fig. 1A). The uncontrolled growth of Striga results in billions of euros in losses and contributes to food insecurity. As obligate parasites, their germination in the absence of a suitable host would be suicidal. Therefore, Striga have developed a sophisticated system to eavesdrop on strigolactones, a family of phytohormones released by host plants to attract symbiotic fungi. This perception system is based on a repurposed multiprotein E3 ubiquitin ligase that uses an additional adaptor protein (the receptor) to ubiquitinate the substrate (a transcriptional repressor of germination) in the presentence of host-derived strigolactones. Interestingly, this receptor is a catalytically attenuated α/β-hydrolase that translates substrate binding and slow catalysis into the structural rearrangements it requires to link the E3 ligase with its substrate. Through the combination of several structural methods (X-ray crystallography, cryo-EM, SAXS) with biochemical and functional analyses, we determined the structural landscape of the E3–adaptor–substrate complexes (Fig. 1B). Our work identifies the structural basis for strigolactone perception, underscoring the importance of finely tuned dynamics in E3-based hormone perception, which are difficult to capture in structural analyses (Fig. 1C,D) [1]. We also identified synthetic as well as endogenous compounds that block the structural transformations of the α/β-hydrolase receptor, and thereby inhibit strigolactone perception and signalling [2-4].
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Figure 1. A) Striga hermonthica (pink flowers) decimating crops. B) Structural landscape of the E3–receptor–ligase complex. C) Structures of the receptor pre- (open) and post- (closed) catalysis. D) Model of the signalling complex, showing structural dynamics.
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