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1 . Structural basis for receptor recognition of pollen tube attraction

peptides (FE¥3 B IR 5] Bk 32 44 R B REHLAA)
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4. Transportation of the immobile sperms directed by pollen tubes to the ovule-enclosed
female gametophytes is important for plant sexual reproduction. The defensin-like (DEFL)
cysteine-rich peptides (CRPs) LURESs play an essential role in pollen tube attraction to the
ovule, though their receptors still remain controversial. Here we provide several lines of
biochemical evidence showing that the extracellular domain of the leucine-rich repeat
receptor kinase (LRR-RK) PRK6 from Arabidopsis thaliana directly interacts with AtLURE1
peptides. Structural study reveals that a C-terminal loop of the LRR domain (AtPRK6LRR) is
responsible for recognition of AtLUREL.2, mediated by a set of residues largely conserved
among PRK6 homologs from Arabidopsis lyrata and Capsella rubella, supported by in vitro
mutagenesis and semi-in-vivo pollen tube growth assays. Our study provides evidence
showing that PRK6 functions as a receptor of the LURE peptides in A. thaliana and reveals a
unique ligand recognition mechanism of LRR-RKSs.

K¥E: Nature CommunicationsfT)
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2 . Strategies for feeding the world more sustainably with organic

agriculture (BLAHLR VR B 2 FRE B 7 K AT RREE KRR iR EE)
féj4-: Organic agriculture is proposed as a promising approach to achieving sustainable food
systems, but its feasibility is also contested. We use a food systems model that addresses
agronomic characteristics of organic agriculture to analyze the role that organic agriculture
could play in sustainable food systems. Here we show that a 100% conversion to organic
agriculture needs more land than conventional agriculture but reduces N-surplus and
pesticide use. However, in combination with reductions of food wastage and food-competing
feed from arable land, with correspondingly reduced production and consumption of animal
products, land use under organic agriculture remains below the reference scenario. Other
indicators such as greenhouse gas emissions also improve, but adequate nitrogen supply is
challenging. Besides focusing on production, sustainable food systems need to address waste,
cropgrasslivestock interdependencies and human consumption. None of the corresponding
strategies needs full implementation and their combined partial implementation delivers a
more sustainable food future. Organic agriculture requires fewer inputs but produces lower
yields than conventional farming. Here, via a modeling approach, Muller et al. predict that if
food waste and meat consumption are reduced, organic agriculture could feed the world
without requiring cropland expansion.
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3 . GDSL lipases modulate immunity through lipid homeostasis in

rice (GDSLEg B Fe R R 1 K FE 4 %8 R L)
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féj4r: Lipids and lipid metabolites play important roles in plant-microbe interactions. Despite
the extensive studies of lipases in lipid homeostasis and seed oil biosynthesis, the
involvement of lipases in plant immunity remains largely unknown. In particular, GDSL
esterases/lipases, characterized by the conserved GDSL motif, are a subfamily of lipolytic
enzymes with broad substrate specificity. Here, we functionally identified two GDSL lipases,
OsGLIP1 and OsGLIP2, in rice immune responses. Expression of OsGLIP1 and OsGLIP2
was suppressed by pathogen infection and salicylic acid (SA) treatment. OsGLIP1 was
mainly expressed in leaf and leaf sheath, while OsGLIP2 showed high expression in
elongating internodes. Biochemical assay demonstrated that OsGLIP1 and OsGLIP2 are
functional lipases that could hydrolyze lipid substrates. Simultaneous down-regulation of
OsGLIP1 and OsGLIP2 increased plant resistance to both bacterial and fungal pathogens,
whereas disease resistance in OsGLIP1 and OsGLIP2 overexpression plants was significantly
compromised, suggesting that both genes act as negative regulators of disease resistance.
OsGLIP1 and OsGLIP2 proteins mainly localize to lipid droplets and the endoplasmic
reticulum (ER) membrane. The proper cellular localization of OsGLIP proteins is
indispensable for their functions in immunity. Comprehensive lipid profiling analysis
indicated that the alteration of OsGLIP gene expression was associated with substantial
changes of the levels of lipid species including monogalactosyldiacylglycerol (MGDG) and
digalactosyldiacylglycerol (DGDG). We show that MGDG and DGDG feeding could
attenuate disease resistance. Taken together, our study indicates that OsGLIP1 and OsGLIP2
negatively regulate rice defense by modulating lipid metabolism, thus providing new insights
into the function of lipids in plant immunity.
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