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Natural variants of AGL80.5 and FPA.3 contribute to
bud break timing in poplar by controlling auxin biosynthesis
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Abstract: The phenological characteristics of perennial woody plants contribute to their ecological functions
and adaptation to complex environments. However, the underlying genetic basis of these traits remains unclear.
Here we explored the genetic architecture and regulatory mechanisms of spring bud break (BB) in Populus
tomentosa. Through genome-wide association studies of phenological traits and climate-environment factors, we
identified AGAMOUS-LIKE 80 (PtoAGLS80.5) and FLOWERING TIME CONTROL (PtoFPA.3) as causative genes
within the photoperiod pathway that regulate BB timing. Using transgenic poplar in growth chambers and two
different latitudes, we demonstrated the roles of these genes in earlier BB. Dynamic transcriptome analysis during
the BB stage and molecular experiments revealed that the expressions of ProAGLS80.5 and PtoFPA.3 are regulated
by the canonical phenological module (i.e., EARLY BUD BREAK 1, SHORT VEGETATIVE PHASE-like).
Furthermore, a specific haplotype of PtoF'PA.3 binds to the RNA of ProAGLS0.5, affecting its protein content and
subsequently activating the transcription of auxin synthesis gene PtoTAR2.1, which influence BB. Moreover, an
increase in late bud haplotypes of PtoAGL80.5 and PtoFPA.3 by the end of the 21% century, which reduce the time
difference in BB of P. fomentosa across latitudes. Our study provides a deeper understanding of the mechanisms
underlying phenology in perennial plants and supports the development of target breeding and conservation

strategies amid climate change.
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