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Abstract: To identify the key genes involved in the synthesis of polyphyllin within downstream pathways,
this study employed high-performance liquid chromatography (HPLC) to quantify the content of eight types of
polyphyllins in two groups of Paris polyphylla var. yunnanensis rhizomes, followed by transcriptome sequencing
analysis. The results revealed significant differences in the content of the eight types of polyphyllins between the two
groups. Specifically, the total saponin content in the high saponin content group (HS) was 24.81 mg-g"', whereas that
in the low saponin content group (LS) was 5.99 mg-g"'. Notably, polyphyllin II, III, and V were undetectable in the
LS group. The substantial difference in total saponin content between the two groups can be primarily attributed to
the considerable accumulation of diosgenin-type saponins in the HS group. A total of 11 399 differentially expressed
genes were identified through transcriptome sequencing, the comparison between HS and LS, with 5 708 genes
exhibiting upregulation and 5 691 genes exhibiting downregulation. This study successfully screened seven candidate
genes involved in the synthesis of polyphyllin and conducted protein structure prediction for these genes. Through
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interaction network analysis, 80 transcription factors with a correlation coefficient of 0.95 or higher with the

candidate genes were identified, among which a total of 8 transcription factors were correlated with two or more

candidate genes. The findings provide a theoretical foundation for predicting genes related to polyphyllin synthesis,

exploring the biosynthetic pathway of polyphyllin, and understanding their accumulation patterns.
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Figure 1 Phenotypes of 7-year-old Paris polyphylla var. yunna-

nensis in two groups
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Figure 2 Comparison of the contents of 8 polyphyllins in the

two groups of Paris polyphylla var. yunnanensis. n=6,x £s. P <

0.05 vs LS. HS: High saponin; LS: Low saponin
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Table 1 Sequencing data statistics of two groups of Paris polyphylla Smith var. yunnanensis
Name Raw reads Clean reads Clean base/Gb  Error rate/% Q20/% Q30/% GC content/%
HS-1 97 163 032 94 710 206 14.21 0.03 97.67 93.32 51.12
HS-2 96 736 860 94 180 970 14.13 0.03 97.57 93.09 50.70
HS-3 96 282 134 94 001 216 14.10 0.03 97.76 93.49 51.42
LS-1 98 512 422 89978 722 13.50 0.03 97.75 93.61 50.58
LS-2 89204 038 81 879 402 12.28 0.03 97.77 93.52 49.88
LS-3 90 356 546 84 722 642 12.71 0.03 97.80 93.66 49.79
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Figure 3 The PCA plot (A) and high-throughput heatmap (B) of HS vs LS
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Figure 4 The volcano plot (A), GO annotation plot (B), KOG annotation plot (C) and KEGG annotation plot (D) of HS vs LS
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