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Effects of grape seed proanthocyanidins on HepG2 cell genes and

related functions based on transcriptome sequencing
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Abstract: Objective: Based on transcriptome sequencing analysis,
the effect of grape seed procyanidins on HepG2 cell genes and

related functions was identified. The key genes and metabolic
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pathways involved in the treatment of HepG2 cells with
procyanidins were confirmed. Methods: Through transcriptome
sequencing, screening differential genes, gene functional
annotation and enrichment analysis of the KEGG pathway,
transcriptome studies were conducted on grape proanthocyanidin-
treated cells. Results: After treating HepG2 cells with grape
anthocyanins, the main biological processes enriched are cellular
processes, metabolic processes, biological regulatory processes,
immune system processes, reproductive regulation, and growth
regulation. Research has found that 12 key differentially
expressed genes in cell apoptosis are associated with TNF, p53,
MAPK, PI3K-Akt and NF-«B signaling pathway is closely
related. Conclusion: Cell apoptosis is closely related to the TNF

signaling pathway, p53 signaling pathway, PI3K/Akt signaling

pathway, NF-«B signaling pathway and MAPK signaling
pathway.
Keywords: grape seeds; proanthocyanidins; transcriptome

sequencing; HepG2 cells; gene function
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Table 1 Data quality and reference sequence alignment analysis results
B fit 4 B JELR TP B T WF /G Q20/% Q30/% GC &H/%
Control-1 70 548 878 70 435 060 10.53 98.11 94.48 51.76
Control-2 52 915 820 52 826 952 7.90 98.04 94.31 52.10
Control-3 52 967 274 52 912 032 7.91 98.61 95.74 52.46
PCs-1 51 737 274 1675 770 7.72 98.49 95.41 52.03
PCs-2 57 009 748 56 930 098 8.50 98.36 95.09 51.56
PCs-3 54 760 468 54 669 832 8.17 98.26 94.89 51.96
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Figure 1  Analysis of the principal component and correlation coefficient of grape procyanidins on

transcriptome of HepG2 cells
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Figure 2 Differential gene change heat map
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Figure 5 Proanthocyanidin GO classification map of HepG2 cell transcriptome
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Figure 6 KEGG Pathway classification and bubble diagram of procyanidins on HepG2 cell transcriptome
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Figure 7 KEGG Pathway classification and bubble diagram of procyanidins on HepG2 cell transcriptome
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KEGG pathways

I i HEMEHE PE QfH i % 1D
A1 B 98 T 24 0.084 679 0.438 707 ko04210
Ji 93 IR BT A 7 28 0.001 085 0.026 870 ko04668
g B A 18 0.001 695 0.036 392 ko04115
22 BT AL TR R 47 0.088 571 0.438 768 ko04010
M NESHS®EE 51 0.148 164 0.595 594 ko04151
BT «B 18 0.220 013 0.689 212 ko04064
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Table 3  Analysis of differential genes and differential
expression levels of proanthocyanidins in

HepG2 cells

- — XPHEZL AbFELH tj‘% Li)%]/
Fikit FixE 5% THE
ENSG00000232810  TNF 0.01  0.79 6.30 i
ENSG00000056558  TRAFI 0.15  4.12 4.75 ki
ENSG00000177606  JUN 20.91  62.40 1.58 LA
ENSG00000023445  BIRC3 0.25  9.73 5.26 i
ENSG00000170345  FOS 4.06  9.55 1.23 LA
ENSG00000140379  BCL2A1 0.19  1.26 2.73 L4
ENSG00000105327  BBC3 7.16  35.11 2.29 ki
ENSG00000149311  ATM 25.68 10.04 —1.35 TiH
ENSG00000197442  MAP3K5 0.06  0.00 —5.82 T
ENSG00000006062  MAP3K14  2.81 5.82 1.05 FiM
ENSG00000117020  AKT3 0.01 0.10 2.91 T
ENSG00000145675  PIK3RI 14.67 517 —1.50 T4
ENSG00000163131  CTSS 0.25 1.11 2.15 T
ENSG00000123104  ITPR2 8.91 3.17  —1.49 T
ENSG00000135116 ~ HRK 0.01 0.15 3.87 A
ENSG00000150995  ITPRI 7.46 219 —1.77 TiA
ENSG00000162909  CAPNZ2 10.90  23.16 1.09 T
ENSG00000180644  PRF1 1.54  0.51 —1.60 TiH
ENSG00000169598  DFFB 545  1.73  —1.65 T
ENSG00000129484 ~ PARP2 38.55 17.14 —1.17 TiA
ENSG00000167552  TUBAIA  32.83 139.53 2.09 T
ENSG00000164733  CTSB 384.22  779.43 1.02 i
ENSG00000121858 ~ TNFSF10 13.03  3.72 —1.81 T
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