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Natural variation of PtoHAT22 confers climate
adaptation and population distribution of Populus by abscisic
acid-cytokinin signaling homeostasis
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Abstract: As sessile organisms, plants must coordinate their metabolism to optimize productivity and
population propagation under changing environmental conditions. Plant hormones act as crucial messengers
integrating environmental signals with internal developmental status, determining further growth and metabolic
processes in plants, and impacting their environmental adaptation and population dispersion. Here, we identify a
gene, PtoHAT?22, encoding a new homeodomain-leucine zipper protein that regulate drought resistance and growth
in Populus. The ABA-induced PtoHAT22 inhibits the CK signaling to establish an ABA signaling positive feedback
loop though PtoSnRK2s.1-PtoMYB84-PtoHAT22 cascade. Concurrently, PtoAREB3 is phosphorylated and
transcriptionally inhibited by PtoSnRK2s.1 and PtoHAT22, respectively, exerting a braking modulation on ABA
signaling to combat drought stress. Furthermore, a frame-shift mutation in PtoHAT22 resulting in loss of protein

function and impacting the distribution and ecological niche differentiation of natural populations of Populus
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tomentosa across eastern and western climatic regions in China. This discovery identifies an important new
component in the homeostatic balance between ABA and cytokinin signaling and provide new insight into climate

adaptation and population ecological distribution in Populus.

260



