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Abstract: Objective The aim of this study is to unearth genes associated with the biosynthesis of ginsenoside Rhi employ through
weighted gene co-expression network analysis (WGCNA). Methods Utilizing transcriptome sequencing data from 304 distinct
domesticated varieties of ginseng cultivated in the primary ginseng-producing region of Jilin Province, China, we conducted a
differentially expressed gene mining with ginsenoside Rhi content as the phenotypic parameter. Results A total ofsix co-expression
modules of genes intimately correlated with ginsenoside Rhi content was gained by employing WGCNA. Subsequent correlation
analyses highlighted the Green module as a pivotal module significantly associated with ginsenoside Rhi content. Functional annotation
results revealed that genes within the Green module were enriched in several pathways, including mRNA binding and protein
modification. A total of seven core genes were selected by constructing gene interaction network, and functional prediction indicated
that these genes may play crucial roles in the biosynthesis pathway of ginsenoside Rhi. /n vitro modulation analysis of methyl jasmonate
(MeJA) was performed on these seven candidate genes. Upon MeJA induction in ginseng adventitious roots, the expression levels of
comp9517 0 seql, compl0896 c0 seql, comp43180 c0 seq2, and comp64014 c0 seq8 and ginsenoside Rhi content exhibited
significant simultaneous changes. However, only the expression trend of comp6407/4 _c0_seq8 was the same as that of ginsenoside Rhi
induced by MeJA, indicating that this candidate gene may be closely related to ginsenoside Rh; synthesis. Conclusion This study
lays the theoretical foundation for unraveling the biosynthesis pathway of ginsenoside Rhj.
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Table 1 Functional annotation of core genes in Green module

OB N 4 5 ThREFR NS FE R 2 A At v i R G
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compl0896_c0_seql 3[R F ILR3 Pg 85400.1
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comp43180_c0_seq2 A K Z M RLR T 3 Pg §2223.12
comp64014_c0_seq8 4 il 1,25 P450 CYP736A12 Pg S0252.7
comp65798_c0_seq4 E3 2 3 8 HEHERE SP1 Pg SI1511.3
comp547972_c0_seql ¥ ATPase FIRA MM E A 5 Pg §2396.21
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Fig. 13 Expression analysis of ginsenoside Rh; synthesis candidate genes under MeJA treatment
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