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The Mechanism and Application Potential of Plant Sensing to Cold
Environmental factors such as low temperature directly affect crops production. Therefore, the mechanism underlying
the adaptation to low temperature is of great significance to provide the basis of theory in guidingfarming
practices. Thusdissecting the mechanism of perception of low temperatureand counting dosage of low temperature is the
key issue to solve this scientific problem. We have isolated a major QTL COLDL1 to enhance chilling tolerance in rice,
which is the key gene to sensing low temperature. COLD1 encodes a regulator of G-protein signaling and it interacts
with the G-protein a subunit RGAL to sense cold to activate the Ca2+ channel for active defense system.Based on the
genomic analysis of 112 accessions of rice, we found that the chilling-tolerant allele originated from the Chinese O.
rufipogon populations and was subject to strong human selection during japonica domestication. We also found that the
rice MADS-box transcription factor OSMADS57 cooperating with its interaction protein OsTB1 regulated the cold
tolerance in rice, which has the molecular switching characteristic to balance organogenesis and defense responses. We
also elucidated the mechanism ofthe interaction between vernalization response protein VER2 and RNA binding protein
TaGRP2 in regulatingwheat vernalization. The crosstalk between phosphorylation modification and O-GIlcNAcylation
modification regulated the interaction of VER2 and TaGRP2 andmodulated the transcription of keyvernalization
response genes affecting flowering in winter wheat. The above researches provide important theoretical basis and
targets of action for the molecular design and breeding of crop varieties.
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