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Abstract: In this study, we investigated the inhibitory effect of SYT-1, a new compound of tetrahydroisoquino-
line, on tumor cell proliferation and underlying mechanisms. Cell counting kit-8 (CCK-8) method was used to
detect cell proliferation; clone formation experiment was used to detect cell clone formation ability; JC-1 probe
was used to detect cell mitochondrial membrane potential; 2',7'-dichlorodihydrofluorescein diacetate (DCFH-DA)
probe was used to detect intracellular reactive oxygen species; Annexin V-FITC/PI (fluorescein isothiocyanate/
propidium) counterstaining method was used to detect apoptosis; Western blot assay was used to detect the expres-
sion level of related proteins. The experimental results show that SYT-1 has a significant inhibitory effect on the
proliferation of six human-derived cancer cells. Among them, the inhibitory effect on breast cancer MCF-7 cells is
the strongest, the half maximal inhibitory concentration (IC,) of SYT-1 of 48 h administration on MCF-7 cells is
5.87 umol-L*, which is better than that of cisplatin (8.92 umol-L™?). Further studies have shown that SYT-1 can
dose-dependently inhibit the monoclonal formation ability of MCF-7 cells, and can cause the mitochondrial mem-
brane potential of the cells to decrease and the level of reactive oxygen species to increase. In addition, SYT-1 can
significantly inhibit the activation of PI3K-Akt (phosphatidylinositol 3-kinase/protein kinase B) signaling pathway
and induce apoptosis of MCF-7 cells. The above research results show that, as a new type of tetrahydroisoquinoline
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compound, SYT-1 has the potential to inhibit tumor cell proliferation.
Key words: tetrahydroisoquinoline; anti-tumor; apoptosis; monoclonal; mitochondrial membrane potential
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Chemical formula: CasH::NO;
Molecular weight: 459,54

Figure 1 SYT-1 inhibited MCF-7 cells proliferation in vitro. A:
cisplatin was detected using cell counting kit-8 (CCK-8) assay
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Figure 2 SYT-1 inhibited MCF-7 cells clone formation in vitro. MCF-7 cells were treated with SYT-1 and cisplatin at different concentra-

tions for 24 h. Scale bar: 100 um. n = 3, X + 5. "P<0.05, "P<0.01 vs control
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Figure 3 Changes of mitochondrial membrane potential of MCF-7
cells after administration of SYT-1 at 10 and 20 umol-L™* for 6 h.
Scale bar: 25 pm. n = 3, X + s. "P<0.05, “P<0.01 vs control.
CCCP: Carbonyl cyanide m-chlorophenyl hydrazine
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Figure 4 Change in reactive oxygen species level of MCF-7 cells after administration of SYT-1 at 5 and 10 umol-L* for 4 h. Scale bar:
50 um. n = 3, X + 5. “P<0.01 vs control. DCF: 2',7'-Dichlorofluorescein
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Figure5 SYT-1induced apoptosis of MCF-7 cells in a dose-dependent manner. The apoptosis rate and the levels of apoptosis-related proteins
of MCF-7 cells were detected after administrating of SYT-1 at 5, 10, and 20 pmol-L* for 24 h. A: Effect of SYT-1 on cell apoptosis in MCF-7
cells determined by using the flow cytometric analysis. a: Control group; b, ¢, d: 5, 10, 20 umol-L* SYT-1 treated group; B: The levels of
apoptosis-related proteins were measured by using Western blot analysis. Quantification of protein levels relative to g-actin. n = 3, X £s. "P<
0.05, "P<0.01 vs control. PI: Propidium iodide; FITC: Fluorescein isothiocyanate
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Figure 6 SYT-1 inhibited the phosphorylation of PI3K and Akt. Western blot analysis showed the activation of PI3K-Akt signal pathway
was suppressed after administration of SYT-1 for 24 h. #-Actin was used as a loading control. The bands were quantified by densitometry
scanning by using Image J. n = 3, X + 5. "P<0.05, ~P<0.01 vs control. PI3K: Phosphatidylinositol 3-kinase; Akt: Protein kinase B
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