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Sulforaphene Kkills triple negative breast cancer MDA-MB-468 and MDA-MA-231
cells by blocking STAT3 signaling pathway

GAO Jiuyjiao, ZHANG Qi, YANG Yongliang (Center for Molecular Medicine, School of Bioengineering, Dalian University of Technology,
Dalian 116023, Liaoning, China)

[Abstract] Objective: To investigate the role and mechanism of chromosomal region maintenance 1 (CRM1) inhibitor sulfora-
phene (LFS-01) in killing triple negative breast cancer (TNBC) cells by inhibiting signal transducer and activator of transcription 3
(STAT3) signaling pathways. Methods: Whether LFS-01 could combine with the NES pocket of CRM1 was verified by molecular
dynamics simulation techniques. The killing activity of LFS-01 on four different breast cancer cell lines was detected by CCK-8
method. TNBC MDA-MB-468 and MDA-MB-231 cells were treated with different concentrations of LFS-01, and the intracellular
localization of CRM1 cargo protein STAT3 and protein with NES sequence was detected by immunofluorescence; WB was used to
detect the effect of LFS-01 on the expression of STAT-3 signaling pathway and its downstream proteins; WB, cellular immunofluo-
rescence and transmission electron microscopy were adopted to detect the occurrence of autophagy; the effect of LFS-01 on cell cy-
cle and apoptosis was detected by flow cytometry. Results: Molecular dynamics simulations showed that LFS-01 can bind to the
NES pocket of CRM1, indicating that it may structurally affect the latter's protein transport function. LFS-01 could specifically kill
TNBC MDA-MB-468 and MDA-MB-231 cells. STAT3 and NES-tagged proteins were mainly blocked in the nucleus of TNBC
cells after the treatment with 10 pmol/L LFS-01, while they were evenly distributed in the cytoplasm in the control group. The ex-
pressions of phosphorylated STAT3 protein, Bel-xL and Cylin D1 were decreased in MDA-MB-468 and MDA-MB-231 cells with the

increase of LFS-01 dose and the prolongation of treatment time; the expression of autophagy marker protein LC3B increased, and high-
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density, multi-layered autophagosomes appeared at the same time; cell cycle arrest was observed in S phase and apoptosis rate was

significantly increased (P<0.05 or P<0.01). Conclusion: LFS-01 blocks the export of CRM1 carrier protein, thereby inhibiting the

activation of STAT3 signaling pathway and promoting autophagy, cell cycle arrest and apoptosis in TNBC MDA-MB-468 and MDA-

MB-231 cells.

[Key words] sulforaphene(LFS-01); signal transducer and activator of transcription 3 (STAT3); chromosomal region maintenance 1
(CRM1); triple-negative breast cancer (TNBC); MDA-MB-468 cell; MDA-MB-231 cell
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A: Structure of sulforaphene (LFS-01); B: LFS-01 covalently binds to the NES-pocket of CRM1 after 20 ns MD simulation, CRM1 is

presented in grays, Cys528 are colored red, LFS-01 is presented in colored according to elements; C and D: Comparison of ICs, values

of LFS-01 against indicated cell lines
1 LFS-01i8id L[5 CRM1 £ 51545 TNBC 4k
Fig.1 LFS-01 selectively killed TNBC cells by targeting CRM1
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A: Effect of LFS-01 on the distribution of NES-GFP in MDA-MB-468 cells;
B: Effect of LFS-01 on the distribution of STAT3 in MDA-MB-468 cells. Green: NES-GFP or STAT3; Blue: Nucleus
2 LFS-01FEi# NES-GFP 1 STAT3 7£ TNBC 4Aff4%
Fig. 2 LFS-01 blocked NES-GFP (A) and STAT3 (B) in nucleus of TNBC cells
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A: MDA-MB-468 cells were treated with indicated LFS-01 for 48 h. The cell extractions were detected with STAT3, p-STAT3
and actin antibody by immunoblotting; B: MDA-MB-231 cells were pretreated with IL-6 as indicated. Then the cells were further
treated with indicated LFS-01. The cell extractions were detected with STAT3, p-STAT3; C: MDA-MB-468 cells were treated
with 10 umol/L LFS-01 for 0, 3, 6, 12, 24 h. STAT3, p-STAT3 were detected by immunoblotting; D: MDA-MB-231 cells were
pretreated with IL-6 as indicated. Then the cells were further treated with 10 pumol/L LFS-01 for 0, 15, 30, 90, 60, 120 min.
STAT3, P-STAT3 were then detected; E, F: Cyclin D1 and Bel-xl as the downstream of STAT3 were detected by immunoblotting
3 LFS-01#]#I TNBC 40A IL-6/STAT3 {5 SiE BX AU E
Fig. 3 LFS-01 inhibited the activation of IL6/STAT3 signaling pathway in TNBC cells
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A: MDA-MB-468 and MDA-MB-231 cells were treated with indicated concentration of LFS-01, and LC3A/B protein was detected
by immunoblotting; B: MDA-MB-231 cells were transfected with 2 pg of E-GFP-LC3 construct. After 24 h transfection,
cells were treated with LFS-01 (10umol/L) for additional 24 h, the localization of LC3 was examined by confocal microscopy;
C: The effect of LFS-01 treatment (10 pmol/L for 24 h) on autophagy in MDA-MB-231 cells was observed by
transmission electron microscopy. Red arrow indicates autophagosome
[El4 LFS-01i%5S TNBC A% 4 B ik
Fig. 4 LFS-01 induced autophagy of TNBC cells
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"P<0.05, "P<0.01 vs Ctrl group.
A amd B: MDA-MB-231 (A) and MDA-MB-468 (B) cells were treated with 5 pmol/L LFS-01 for 24 h;
C and D: MDA-MB-231 (C) and MDA-MB-468 (D) cells were treated with 10 and 20 umol/L LFS-01 for 48 h
5 LFS-01%f TNBC £l & iR A RIS
Fig. 5 Effects of LFS-01 on TNBC cell cycle and cell apoptosis
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