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obal warming is taking a heavy toll on agricultural production
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agricultural losses
annually ¢

LA

Average Annual Global Cost =35.

FAO. The impact of disasters and crises on agriculture and food security: 2021.
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NO efficient
technologies available
to cope with the
growing episodes of
droughts in the fields
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Gupta,Rico and Cano-Delgado. Science (2020)
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Brassinosteroid are natural biostimulants for inducing
root growth and adaptation to climate
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Decoding the roles of Brassinosteroids in root growth
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Cell specificity for the BRI1-like family of receptors

ProBRI1:BRIT-GFP ProBRL3:BRL3-YFP ProBRL1:BRL1-YFP
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ENGINEERING
CELL-SPECIFIC
SIGNALING TO
UNDERSTAND
s DROUGHT
e RESISTANCE




DROUGHT RESPONSES
ARE CELL SPECIFIC

Gupta, Rico-Medina et al., Science (2020)
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Previous roles of BRs in abiotic are controversial

+ BR Signaling

watered drought stress

Kagale et al., 2007 Sahni et al., 2016

Ye et al., 2017
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Investigating the roles of BRI1-like receptor family in
plant abiotic stress

BRL3ox
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The BRL3 signalosome accounts for root hydrotropism

Root hydrotropism
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BRL3 receptors confer drought resistance
without penalizing yield

Control Drought Re-Watering Survival

(WO015177215A1)
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Why? BRL3OX plants are metabolically primed

ROOTS

SHOOTS
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BRL3 receptors trigger the metabolic adaptation to
drought stress

A metabolic signature for plant adaption to drought
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Transcript to metabolite correlation
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Deciphering the components for the BRL3
signaling pathway in drought stress




A proteomic network of interactions for BRI1-like family
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Lozano-Elena, unpublished results with B. Oliva, Computational Structural Biology Dept., UPF, Barcelona, Spain



35S:BRL3-GFP
35S.ERD14-HA 35S:ERD14-HA 35S.BRL3-GFP
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erd14 reverts BRL3-OX drought resistance phenotype
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ERD14 chaperones vascular BRL3 receptors at the plasma
membrane to confer drought stress adaptation
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BRL3
ENGINEERED
PLANTS CAN

SURVIVE
DROUGHT
WITHOUT

PENALIZING
GROWH
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Sorghum Sbbril mutants display increased tolerance to
drought stress
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NEW METHODS
FOR SORGHUM

Sorghum:bicolor

(by Andrés Rico-Medina)
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