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Elucidating the Mechanism of White Light-induced Anthocyanin Synthesis in

Postharvest Taoxingli Plum Fruits via Transcriptomics

LOU Lichuan YIN Mengyao ZHOU Yuwei HUAN Chen ZHENG Xiaolin SHEN Shuling’

(School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: [Objective] This study aimed to investigate the regulatory mechanism of white light-induced anthocyanin
synthesis in postharvest Taoxingli plum fruits. [Method] With dark treatment as the control, the effect of white light
treatment on the mass fraction of anthocyanins in Taoxingli plum fruits was measured. Weighted gene co-expression
network analysis (WGCNA) was performed to screen co-expression modules and core genes related to anthocyanin
synthesis. Reverse transcription real-time quantitative PCR (RT-qPCR) was employed to validate gene expression
levels. Yeast one-hybrid (Y1H) assay was employed to verify the interactions between transcription factors and the
PsANS promoter. [Result] White light treatment significantly increased the mass fraction of anthocyanins in Taoxingli
plum fruits. WGCNA results revealed that the MEdarkred and MElightcyanl modules were significantly correlated
with anthocyanin synthesis, containing 12 anthocyanin synthesis-related genes, among which PsANS was identified as
the core gene. RT-qPCR results confirmed the upregulated expression of PsANS gene and selected transcription
factors. Y1H assay results demonstrated that transcription factors (PsbHLH2, PsbZIP4, PsGRASI, and PsMYBI1)
could bind to the PsANS promoter. [Conclusion] White light promotes postharvest anthocyanin accumulation in
Taoxingli plum fruits by activating the Ps4NS-centered transcriptional regulatory network.
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Table 1  Primers for real-time qPCR
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PsACT CTTCCAACCATCACTCATT CCTAATATCCACATCACACTT
PsPAL AGGATTACGGAATGCAGGTCTT TCGATAATCTTTCCCTCGCAGATAG
Ps4CL AACACTTTAAGGTTGTCACAGTGGA TCAAGCTCTTGTGCGTTAGAAT
PsC4H-2 CGTTGCTGCAATTGAAACAACACTA GGATGTCTGGCTCTGTGATTTG
PsF3H CAGATTGTTGATCACGGAGTTGATG GTAAATGGCTGGAGACGATGAA
PsCHI-1 TCTCAGATCACAACCACCAAGC CAGGAGCAGAAATAAGAGCATCA
PsCHI-2 GACAACGATACTGCCACTAACC AGACCTCAAGGAACTTCTCAAT
PsCHS GGTGGTGGTTGAAATTCCTAAA GTGCAAAAGACCAAATGGGTAA
PsDFR AATGACTGGTTGGATGTA GTTGGGATAATGGTAATGAA
PsANS GAGGGCGCTAGCAACCAAG GCCAGGAACCATGTTGTGGAG
PsUFGT GAGTCCCTTGGCTTCCTCTT AGTTGGCCCATTTGATGCAG
PsERF?2 GAACGCGAAGAAGAGCAGTAAT CTGTTGAAATAGAGGGTGGTGA
PsbZIP2 CACACACTGATTCATACAATATGGG TGGCTGGTAAGGATGAAACTGT
PsbZIP3 CTTCTTCTAGTGGGACATCCTC ATCTGAGCCATCAAATCATCCA
PsbZIP4 AAGAGGATGTTGTCGAATCGCGAAT ATTGTTTGACATCTCCAGTCGG
PsMYBI GGGAATAGATCCAAATAACCAC CAAGATTCATCCTCTAAGCAAC
PsNACI TTAATGCCACCATCCATAAGTC GCTGCTCATTATCCCATCAAAA
PsNAC2 GGTCCTCTACACCAACTACGGA CTTTGATGCTTGAACCACATTG
PsNAC3 TCATCCCTGAGGTTGAAGTTTG CTCTGTTTGATCTGCTCCCATT
PsWRKYI GTGGATGAGGTCGACTTCTTTTCTG TTCTCCTTCTTGACGCTGATTG
PsWRKY2 CCCTCGTGCATATTATAGGTGT GCTAGCAAATTGTTTGGGTTCA
PsbHLH 1 GTGGTGGAGGGTACAGAGGAGT GCTGACAGAAGCAGAAACATTG
PshbHLH?2 AACTTCGCCAATATGGTTACAC AGAGTCGCAACTGATAAGGGAG
PsGRASI CTGTAGACTGGGCCAAATGGTA CAACTGACGAATGACAAACTCA
PsGRAS?2 CTATACCGACCCATTTCAGCTT CCGCCTATGATACTATCCATCC
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Fig. 1 Effect of white light treatment on the color of plum fruits during storage
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