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1. Phytochrome-interacting factors directly suppress MIR156
expression to enhance shade-avoidance syndrome in Arabidopsis (0%

BRI FEEMHIMIR156 fKRA RS 52 1) B I R R R [ BL)

4. Plants have evolved a repertoire of strategies collectively termed the shade-avoidance
syndrome to avoid shade from canopy and compete for light with their neighbors. However,
the signaling mechanism governing the adaptive changes of adult plant architecture to shade
is not well understood. Here, we show that in Arabidopsis, compared with the wild type,
several PHYTOCHROME-INTERACTING FACTORS (PIFS) overexpressors all display
constitutive shade-avoidance syndrome under normal high red to far-red light ratio conditions
but are less sensitive to the simulated shade, whereas the MIR156 overexpressors exhibit an
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opposite phenotype. The simulated shade induces rapid accumulation of PIF proteins,
reduced expression of multiple MIR156 genes, and concomitant elevated expression of the
SQUAMOSA-PROMOTER BINDING PROTEIN-LIKE (SPL) family genes. Moreover, in
vivo and in vitro assays indicate that PIFs bind to the promoters of several MIR156 genes
directly and repress their expression. Our results establish a direct functional link between the
phytochrome-PIFs and miR156-SPL regulatory modules in mediating shade-avoidance
syndrome.

SRY¥E: Nature CommunicationsfiT)
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2. Long-term balancing selection contributes to adaptation in
Arabidopsis and its relatives (13 iP5 5 B8 72 AL R 77 K Fik
B G NERREE T TTER)

i4T: BackgroundlIn contrast to positive selection, which reduces genetic variation by fixing
beneficial alleles, balancing selection maintains genetic variation within a population or
species and plays crucial roles in adaptation in diverse organisms. However, which genes,
genome-wide, are under balancing selection and the extent to which these genes are involved
in adaptation are largely unknown.We performed a genome-wide scan for genes under
balancing selection across two plant species, Arabidopsis thaliana and its relative Capsella
rubella, which diverged about 8 million generations ago. Among hundreds of genes with
shared coding-region polymorphisms, we find evidence for long-term balancing selection in
five genes: AT1G35220, AT2G16570, AT4G29360, AT5G38460, and AT5G44000. These
genes are involved in the response to biotic and abiotic stress and other fundamental
biochemical processes. More intriguingly, for these genes, we detected significant ecological
diversification between the two haplotype groups, suggesting that balancing selection has
been very important for adaptation.Our results indicate that beyond the well-known S-locus
genes and resistance genes, many loci are under balancing selection. These genes are mostly
correlated with resistance to stress or other fundamental functions and likely play a more
important role in adaptation to diverse habitats than previously thought.

RVE: Genome BiologyHiT]
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3. cGMP is involved in Zn tolerance through the modulation of auxin
redistribution in root tips (cGMPAE i A FARREK R TR ZRIFT
BRI 32145

4. Excess zinc (Zn) inhibits primary root (PR) growth but induces lateral root (LR)

formation. Both auxin and cGMP play a role in controlling root growth in plants. However,
whether and how their interaction is involved in Zn-regulated root development remain
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unclear. Here, we reported that excess Zn leads to auxin accumulation in root tips, as
indicated by DR5:GUS expression. Further study showed that excess Zn represses PIN4:GFP
abundance in root tips and that PR elongation and LR formation in the pin4 mutant is
insensitive to excess Zn. Excess Zn also elevates cyclic guanosine monophosphate (CGMP)
production in seedlings. Supplementation with the exogenous cGMP donor
8-bromoguanosine 3',5’-cyclic guanosine monophosphate (8-Br-cGMP) increased PR
elongation and LR formation in Zn-treated seedlings, whereas the guanylate cyclase (GC)
inhibitor LY83583 decreased these processes. Additional physiological and genetic analyses
indicated that PIN4 is involved in cGMP-modulated root development in Zn-treated
seedlings. Taken together, these results indicate that Zn-regulated cGMP production plays an
important role in modulating root development by maintaining PIN4 abundance in excess
Zn-treated roots and subsequent adaptation to Zn toxicity.

S¥E: Environmental and Experimental Botanyfif)
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