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Abstract: To detect the inhibitory effect of Astragalus protein on the proliferation of hepatocellular carcinoma
cell line HepG2, transcriptomics was used to explore the anti-tumor mechanism of Astragalus protein. The dried
roots of Astragalus was precipitated by ammonium sulfate to obtain Huang Qi protein (HQP) with different
molecular weights. The effect of HQP on HepG2 and its toxic effect were detected by hemocytometry. Cell
necrosis was detected by flow cytometry and Hoechst/propidium iodide (PI) double staining. The necrotic marker
protein receptor interacting serine/threonine kinase 1 (RIP1) was determined by Western blot. Transcriptome
sequencing was performed on the control group and dosing group RNA, and differential expression genes were
analyzed for RNA-seq results. gRT-PCR was used to verified the relative mRNA expression levels of candidate
genes. The results showed that the inhibition of HepG2 proliferation was more obvious with the increase of
HQP concentration. When the concentration of HQP was 100 pg-mL™, the necrosis rate increased to 18.78%, and
the number of red necrotic cells stained with Pl was observed under the microscope. The Western blot results
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showed an increase in RIP1 protein levels. The results of RNA-seq analysis showed that 26 000 related genes were

regulated by HQP, and 979 genes were more regulated. KEGG analysis found that some differentially expressed

genes were associated with p53 signaling pathway, and qRT-PCR further verified that the sequencing results were

reliable. HQP may cause programmed necrosis of HepG2 cells and may be involved in the p53 signaling pathway.
Key words: Huang Qi protein; programmed cell death; RNA sequencing; p53; RIP1
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Figure 1 Result of Huang Qi protein (HQP) gel electrophoresis
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Figure2 HQP (10, 50, 100 ug-mL™?) inhibits the growth of HepG2
cells
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Gene name Log,(fold change) P-value Trend Forward primer Reverse primer

PLK3 3.786 61 0.000 05 Up AGCGCCTACGCTGTCAAAG CTCAAAGTGGTGCGAAAAACG
DUSP5 3.600 22 0.000 05 Up GTGCCTACTGCACATTCCCT TCCCGAGAACCTACCCTGAG
BTG2 3.079 96 0.000 1 Up ACGGGAAGGGAACCGACAT CAGTGGTGTTTGTAGTGCTCTG
RGCC 2.64115 0.004 9 Up CGCCACTTCCACTACGAGG CAGCAATGAAGGCTTCTAGCTC
RASSF1A 2.578 32 0.000 1 Up AGGACGGTTCTTACACAGGCT TGGGCAGGTAAAAGGAAGTGC
HIC1 215741 0.017 3 Up GTCGTGCGACAAGAGCTACAA CGTTGCTGTGCGAACTTGC
PPM1D 1.701 76 0.009 95 Up CTCGGCGTCGTCGAAGATAA CGAGGTGAAACCCTTCTGCT
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Figure 3 HQP increases the necrosis rate of HepG2 cells. Cells
were incubated with HQP (10, 50, 100 ug-mL™?) for 24 h. n = 3,
X +s. ”P<0.01 vs control group
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Figure 4  Single staining of necrosis cells by propidium iodide (PI)

Table 2 The result of KEGG analysis
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24 G0:0007156: Homophilic cell adhesion via plasma membrane adhesion molecules
12 M145: PID P53 downstream pathway
10 G0:0071496: Cellular response to external stimulus
8 G0:0034976: Response to endoplasmic reticulum stress
7.7 G0:0008202: Steroid metabolic process
7.5 G0:0097190: Apoptotic signaling pathway
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6.9 hsa05166: HTLV-I infection
6.5 hsa01230: Biosynthesis of amino acids

6.3 G0:0030522: Intracellular receptor signaling pathway
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Figure 5 Detection of protein levels in HepG2
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Figure 7 Cluster analysis of differentially expressed gene. The
control group is on the left and the dosing group is on the right
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Figure 8 @RT-PCR analysis of differentially expressed genes.
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