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Construction of a membrane yeast two-hybrid library and screening of
MsPYRI-like interacting proteins in Malus sieversii

Abstract: [Objective] Malus sieversii is the ancestor of cultivated apples in the world, and it has breeding
research value, but the double dormancy of its seeds is difficult to lift, which seriously affects the breeding process
of Malus sieversii. To explore the interaction protein of MsPYRI-like ABA receptor in Malus sieversii seeds, the
molecular mechanism of MsPYRI-like influencing the regulation of seed dormancy in Malus sieversii seeds was
investigated. The construction of the library can provide scientific support to enrich the research on the regulation
of seed dormancy of Malus sieversii, and lay a molecular theoretical foundation for the conservation of wild
resources and breeding of wild apple in Xinjiang. [ Method] A membrane yeast two-hybrid cDNA library was

constructed using the split-ubiquitin system for the two critical periods of dormancy release in Malus sieversii seeds,
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total RNA was extracted and mRNA was isolated and purified, and the library plasmid was transferred into the yeast
strain NMY 51 receptor cells and screened for the presence of the membrane yeast cDNA library using the decoy
vector pBT3-SUC-PYRI1 with MsPYR1-like interacting proteins. [ Result] Successfully constructed Malus sieversii
seed membrane yeast two-hybrid cDNA library. The library capacity reached 2.76x108CFU/mL, the recombination
rate was greater than 95%, and the average length of the inserted fragments was greater than 1000 bp, which could
meet the criteria for subsequent yeast two-hybrid screening. pBT3-SUC-PYRI1 bait protein expression vector was
detected by the self-activating activity assay, which verified that the bait plasmid did not have self-activating activity
in the membrane yeast system, and could be used for membrane yeast library screening. Using the membrane yeast
cDNA library constructed by membrane yeast two-hybrid screening for the critical period of seed dormancy is lifted
in Malus sieversii, 96 positive yeast clones were selected, and 28 candidate proteins interacting with MsPYR [-like
were obtained after sequencing, blast comparison, and yeast rotary verification. MsPYRI-like was found to have
interactions with LEA, low-temperature-inducible protein, 14-3-3-like protein, SPL, ARF and ARP, which were
reported to be involved in seed dormancy and germination. [ Conclusion] A high-quality membrane yeast two-
hybrid library of Malus sieversii was constructed, and a number of proteins interacting with MsPYRI-like were
identified using yeast two-hybrid sieve library technology, which provides an important resource for the discussion
the molecular mechanism of the MsPYR-like gene and the interacting proteins in the process of seed dormancy is
lifted.
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