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Inhibitory effect of LZJ541, a novel small molecule inhibitor of
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Abstract: Signal transducer and activator of transcription 3 (STAT3) is an important regulatory factor of cell
proliferation and metastasis, involved in the occurrence and development of a variety of malignant tumors, and it is
one of the hot spots in the research of targeted anti-tumor drugs. Our group screened a novel benzobis (imidazole)
structure small molecule compound LZJ541 through the screening model of Janus kinase (JAK)/STAT3 pathway
inhibitors, which has definite STAT3 inhibitory activity. We examined the effect of LZJ541 on the proliferation of
HepG2 and PC-3 cells by MTT assay in vitro, detected the effect of LZJ541 on the expression of STAT3-related
proteins in HepG2 cells by Western blot, and measured the effect of LZJ541 on the apoptosis and cell cycle arrest
of HepG2 cells via flow cytometry. The results indicated that LZJ541 significantly inhibited the activation of
STAT3 signaling pathway and restrained the proliferation of HepG2 cells. Its half maximal inhibitory concentration
(IC,,) was 13.8 umol-L™*, which was much lower than that of PC-3 cells (with low STAT3 expression, IC,,;:
41.99 umol-L™"), LZJ541 can also inhibit the phosphorylation of STAT3 in HepG2 cells, thereby inducing apoptosis
and cycle arrest and then exerting anti-tumor effects. In conclusion, LZJ541 has a certain anti-tumor effect in vitro,

Wi he H #A: 2022-03-02; & [51 H #: 2022-03-24.

FEE A b E R AR R A S (g R A TRRIE (2021-1-12M-026).
*J@ iE# Tel: 86-10-63165207, E-mail: chxg@imm.ac.cn

DOI: 10.16438/j.0513-4870.2022-0274



K FRAE: B STAT3 /73740 77 LZI5AL 40 il FFF Jies 4H i 18 B 1) 3% PR 5 © 1397 -

which provides an experimental basis for the development of new STAT3-targeted anti-tumor drugs around this

kind of compounds.

Key words: benzobis(imidazole); IL6/JAK/STAT3 signaling pathway; STAT3 inhibitor; hepatocellular

carcinoma; antineoplastic agent
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Figure 1  Chemical structure of LZJ541. Chemical formula:
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Table 1 Kinase inhibitory activity of LZJ541 (10 umol-L™). EGFR:
Epidermal growth factor receptor; SRC: Sarcoma gene
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Figure 2 LZJ541 significantly inhibited the activity of Janus kinase (JAK)/signal transducer and activator of transcription 3 (STAT3)

signaling pathway and inhibited the proliferation of HepG2 and PC-3 cells. A: Interleukin 6 (IL6)/JAK/STAT3 signaling pathway inhibitory
activities of cryptotanshinone (CTS) and LZJ541; B: The inhibitory activity of LZJ541 in HepG2 and PC-3 cells
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Figure 3 LZJ541 significantly inhibited the expression of p-STAT3 Y705 in HepG2 cells. A: The levels of JAK2/STAT3 signaling path-
way related proteins were detected via Western blot in HepG2 cells exposure to various concentrations of LZJ541 for 24 h; B: Histogram of
the relative expression level of JAK2, p-JAK2, STAT3 and p-STAT3 Y705; C: The levels of STAT1, p-STAT1 Y701, STATS5, p-STAT5 Y694
were detected by Western blot in HepG2 cells exposure to LZJ541; D: Histogram of the relative expression level of STAT1, p-STAT1 Y701,

STATS5, p-STAT5 Y694. P < 0.01 vs control group
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Figure 4 Flow cytometric analysis of the apoptotic effect of LZJ541 in HepG2 cells through Annexin-V-FITC/PI staining assay. LZJ541
promoted apoptosis of HepG2 cells in a concentration-dependent manner and the histograms for apoptosis rate. X +s, n = 3. ‘P < 0.05, "P <
0.01 vs control group. ns: Not significant
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Figure 5 Cell cycle analysis of LZJ541 by flow cytometry. HepG2 cells were treated with increasing concentrations of LZJ541 for 24 h.
LZJ541 induced G1 phase arrest of HepG2 in a dose-dependent manner. X+s,n =3
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