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Integrated Transcriptome and Metabolome Analysis Reveals the Key Pathway of
Light Quality Regulating Anthocyanin Synthesis in Fruits of ""Hongyan" Strawberry

Sun Yanan
(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240)
Abstract: Anthocyanins are the core secondary metabolites that determine the color, nutritional value and commercial quality of "Hongyan"
strawberry fruits. Their synthesis process is strictly regulated by environmental factors such as light and temperature. Among them, light
quality, as an important carrier of light signals, has a significant regulatory effect on the accumulation of anthocyanins in strawberry fruits, but
the specific regulatory mechanism and key pathway are not yet clear. To reveal the molecular mechanism and metabolic rules of different light
qualities regulating anthocyanin synthesis in "Hongyan" strawberry fruits, this study took "Hongyan" strawberry plants as experimental
materials, set up three light quality treatment groups: red light, blue light and white light, with natural light as the control group. Samples
were collected at the green fruit stage, color transition stage and mature stage of strawberry fruits. Transcriptome sequencing was performed
using the Illumina NovaSeq 6000 sequencing platform, and metabolome detection was carried out by liquid chromatography—mass
spectrometry (LC—MS). Differentially expressed genes (DEGs) and differentially expressed metabolites (DEMs) were screened through

bioinformatics analysis, and a gene—metabolite association network was constructed. Combined with GO, KEGG enrichment analysis and
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correlation analysis, the key genes, metabolites and core pathways of light quality regulating anthocyanin synthesis in "Hongyan" strawberry
fruits were systematically analyzed. The results showed that different light quality treatments significantly affected the anthocyanin content of
"Hongyan" strawberry fruits. Among them, blue light treatment significantly promoted anthocyanin accumulation, red light treatment
inhibited anthocyanin accumulation, and white light treatment had no significant difference from the control group but was slightly higher
than the control group. Transcriptome analysis identified a total of 12864 differentially expressed genes, including 327 differentially expressed
genes related to anthocyanin synthesis, such as structural genes including chalcone synthase (CHS), chalcone isomerase (CHI), flavanone
3—hydroxylase (F3H), dihydroflavonol 4—reductase (DFR), anthocyanin synthase (ANS), and transcription factor genes such as MYB, bHLH
and WD40. Metabolome analysis identified a total of 892 metabolites and screened 276 differentially expressed metabolites, including 42
anthocyanin—related differentially expressed metabolites, such as cyanidin—3—glucoside, pelargonidin—3—glucoside, peonidin—3—glucoside
and other key anthocyanin components. Integrated transcriptome and metabolome analysis showed that blue light treatment significantly
up—regulated the expression of structural genes such as CHS, CHI, F3H, DFR and ANS, promoted the accumulation of intermediate
metabolites such as chalcone, flavanone and anthocyanin, and thus promoted anthocyanin synthesis; red light treatment significantly
down-—regulated the expression of the above structural genes, inhibited the accumulation of intermediate metabolites, and thus reduced
anthocyanin synthesis; MYB transcription factors (especially FAMYB10 and FaMYB113) played a core regulatory role in the process of light
quality regulating anthocyanin synthesis, and regulated the expression of structural genes by binding to the promoters of structural genes,
thereby aftecting the accumulation of metabolites. Through integrated transcriptome and metabolome analysis, this study systematically
revealed the key pathway of light quality regulating anthocyanin synthesis in "Hongyan" strawberry fruits for the first time, clarified the
regulatory role of key genes and metabolites, provided a theoretical basis and technical support for improving strawberry fruit quality using

light quality regulation technology, and also laid a foundation for the study of the molecular mechanism of strawberry anthocyanin synthesis.
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IRAIT] s B oA RS 20~25 d, SRS R T UG AT
L RBUREIE K, BAEETT G RS RO
DI ARG 30~35 d, REEREH OEEFLLE | RNZK
FURMAAR, AT 7 ik BN I8 FRuE iRt

FES R AR RS AR R ) 2 B SHORE G — 15
W, BB (Z00%. #Dh. PO, BB )
RN R R BT ES M EYr R, YR E



2025453 414]

INVHER : F5 SR AR A o Prda s e i 208”7 WA RS O A A SRR 1R No.4 2025 (Vol.001 )

SIS BRAERARDL— B RREAE R , N B RAT R Pk TE 3
KNS TOR R E L LR . KB R AR,
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MG AR MY (PE1S0) , BIXT DNA KB Wi 5 F
A7 150 bp B9INT , BEAS A RR = 7 5 DFHE I HER PR AL A
FEREM e R

Il ST 2R B 1 T e 4 LR S5 B2 BT R, 1 ek
Gl P EE (Raw Reads ) iFAT 8403, S8 Perl AR 25
B & 52 K7 5 Reads . ZLFRALGT I Reads (Q20<80% .
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BOdE 2R AN R A T e S B, EE B HMDB (A
BRI ) | Metlin (IR FIEEIEE ) . KEGG

007+



20254E5 4 1]

bd ZAT ST

No.4 2025 ( Vol.001)

R AR 53 A R4 ) . MoNA (R4 [ 4 %
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2 6] 22 SR W S PR . W OGAL PR A6 (0 i v T A
AEFRL, B[RO IR IR & 45.2% 5 FOGAEBRALAE (@
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