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Spatiotemporal control of abscisic acid signaling by artificial photoreceptors
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Signaling by the plant stress hormone abscisic acid (ABA) is triggered by

activation of PYR/PYL/RCAR receptors (PYLs). By binding to PYLs, ABA induces a conformational change
associated with gate closure that enables the receptor to bind to, and inhibit, group-A protein
phosphatases 2C (PP2Cs), which normally repress ABA signaling as a negative regulator. Based on this
mechanism for activating the receptor, we predicted that a PYL ligand capable of switching the
conformation between the gate-opened and the gate-closed forms in response to light can activate or
inactivate PYLs by light irradiation. To test this prediction, LIAP/iLIAP, in which the planar vinyl
methyl portion of ABA was replaced with an azobenzene group, was designed and synthesized as a
photoswitchable PYL agonist/antagonist.
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Schemel Synthesis of iLIAP. (i) nitrosobenzene, TFA, THF; (i) CHsl, NaH, THF; (iii)) (Z2)-3-
methylpent-2-en-4-yn-1-ol, n-BuLi, THF; (iv) SMEAH, THF; (v) MnO,, acetone; (Vi) MnO,, NaCN,
AcOH, MeOH; (vii) PDC, t-BuOOH, benzene; (vii) 2 M NaOH, MeOH.
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Structure-based development of potent ABA antagonists that completely block PYL-PP2C interactions
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