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Abstract

The present study aimed to assess the anti-cancer properties, immune system regulation,
and apoptosis signaling pathway impact of the HL-10 peptide through gene expression
analysis of Bcl-2, Cytochrome c, and Bim. Hela cervical cancer cells were subjected to
treatment with HL-10 peptide for both 24 and 48 hours at varying concentrations. To
assess the in vivo impacts of the HL-10 peptide, BALB-c mice were infected with
cervical cancer. Serum levels of IFN-B and IL-4 were subsequently quantified via
ELISA. Using real-time PCR, the expression of the genes Bim, Cytochrome c, and Bcl-
2 in cells and tumors treated with the HL-10 peptide was analyzed, along with the
percentage of viable cells and toxicity. The HL-10 peptide decreases the survival rate of
HeLa cells in a way that is dependent on both the concentration and duration of
exposure. The HL-10 peptide exhibited an IC50 value of 18.49 uM after 24 hours and
30.62 uM after 48 hours. The findings demonstrated that the HL-10 peptide exerted a
significant impact on the expression of the investigated genes. The HL-10 peptide
upregulated the expression of the BIM and Cytochrome c¢ genes while downregulating
the expression of the Bcl-2 gene in cancer cells treated with the HL-10 peptide, both in
vitro and in vivo. The results indicated a significant decrease in the quantity of
inflammatory components INF-y, IL-1f, and IL-6 in the serum of untreated cancer mice
(Sham) compared to untreated healthy mice (NC). Conversely, there was a significant
rise in the concentration of IL-4 (p < 0.05). The HL-10 peptide likely functions in the
modulation of the immune system and in the intrinsic pathways of apoptosis. The HL-7
peptide appears to be a viable and auspicious candidate in the realm of cervical cancer
treatment.
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Table 1- Sequences of primers used in this study

Genes Primer sequencess 5' 3

GAPDH Forward: AGCCAAAAGGGTCATCATC
Reverse: TAAGCAGTTGGTGGTGCAGG

Bel2 Forward: GGACCCAGAATACCAAGTGCAG
Reverse: GTTGCTGGTGAGTGTGCATTCC

CytC Forward: AAGGGAGGCAAGCACAAGACTG
Reverse: CTCCATCAGTGTATCCTCTCCC

Bim Forward: TAAGTTCTGAGTGTGACCGAGA

Reverse: GCTCTGTCTGTAGGGAGGTAGG
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Fig. 1. The dose-response curve shows the impact of HL-10 peptide treatment at varying concentrations on HeLa

cervical cancer cells at the 24- and 48-hour time points.
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Fig. 2. The real-time PCR findings of the BCL-2, Bim, and Cyt c genes in Hela cervical cancer cells (a) and tumor
tissue cells in the balb-c mice model with cervical cancer treated with HL-10 peptide are as follows: The expression
levels of the Bcl-2, Bim, and Cyt c genes in Hela cervical cancer cells were measured after treatment with doses of 0,
15, and 25 uM of the HL-10 peptide. NC refers to the negative control, which is a group of healthy mice that were not
treated. Sham refers to the Sham group, which is a group of cancer mice that were also not treated. The 5 and 10
mg/kg groups are groups of cancer mice that were treated with the HL-10 peptide at two different concentrations: 5
mg/kg and 10 mg/kg. **** denotes a significant difference in the expression of the specified genes compared to the
control sample that did not receive any treatment (p < 0.0001).
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Fig. 3. In groups treated with HL-10 peptide, serum concentrations of INF-, IL-4, IL-6, and IL-1p were measured
subsequent to cancer induction using the Hela cell line. NC represents the negative control, which consisted of
healthy mice that were not exposed to the HL-10 peptide. Sham denotes the group of cancer mice that were not
treated with the HL-10 peptide. The doses of HL-10 peptide administered to the cancer mice were 5 and 10 mg/kg.
Significant differences in gene expression were observed between cancer cells treated with HL-10 peptide and
untreated control cells, as indicated by ** (p<0.01) and ***(p<0.0001).
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