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ABSTRACT Objective: To explore the role and mechanism of ALDH1A1 in the chemotherapy resistance of lung adenocarcinoma
cells, and provide experimental basis for clinical treatment of lung cancer and development of new drugs. Methods: Lentivirus was used
to establish a lung adenocarcinoma cell model with ALDH1A1 overexpression, which was verified by flow cytometry and western blot.
CCKS8 was then used to detect the resistance of ALDH1A1 overexpressed lung adenocarcinoma cells to common anti-lung cancer drugs
such as cisplatin (DDP), paclitaxel, erlotinib and gefitinib. The effect of ALDH1A1 overexpression on the stemness and EMT characteris-
tics of lung adenocarcinoma cells were investigated by detecting the CSC and EMT markers and cell migration. Disulfiram (DSF) is an
inhibitor of ALDH. We investigated the effects of DSF on the growth and migration of LACs in vitro by CCKS cell viability assay and
transwell migration assay. Inhibitory effect of DSF combined with erlotinib was detected on the subcutaneous xenografts of
HCC827-ALDHI1AL cells in vivo. Results: Overexpression of ALDH1A1 induced different degrees of resistance in lung adenocarcinoma
cells to erlotinib, gefitinib, paclitaxel and cisplatin. Stem cell markers CD44, CD133 and EMT mesenchymal marker vimentin were up-
regulated. Transwell results showed that the migration of lung adenocarcinoma cells with ALDH1A1 overexpression was enhanced. DSF,
a targeting inhibitor of ALDH, selectively inhibits the increased migration of lung adenocarcinoma cells overexpressing ALDH1A1, over-
comes the growth of subcutaneous xenografts of HCC827-ALDH1AL cells and delays drug resistance in vivo. Conclusions: ALDHIA1
can induce lung adenocarcinoma cells to develop resistance to various anti-lung cancer drugs and endue cells with stemness. Targeted in-

hibition of ALDH enzyme activity can overcome the drug resistance caused by the overexpression of ALDHI1A1, providing a new idea
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for clinical treatment of lung cancer.
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Fig.1 Effect of ALDH1ALI on drug resistance of lung adenocarcinoma cells
A and B, Flow cytometry analyze the activity of ALDH in HCC827, HCC827-EV and HCC827-ALDHI1AL1 cells. C, Western blot detection of ALDHIAL.
D-G, Detection of drug resistance in lung adenocarcinoma cells. DDP, paclitaxel, gefitinib and erlotinib were diluted into 8 concentrations then treated
cells for 72 h.

Note: Data are expressed as xx SEM, n=3. *P<0.05, compared with group control.
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Fig.2 HCC827 cells are induced with stemness by ALDH1A1 overexpression
A, Westernblot analysis for the expression of stemness and EMT associated proteins in HCC827-ALDH1A cells. Band C, Enhanced ability of migrationin
ALDHI1ALI overexpressing lung adenocarcinoma. The photographs of HCC827-ALDH1 A1 and control cells were stained by crystal violet. Scale bar, 100 pm.

Note: Data are expressed as x+ SEM, n=3. *P<0.05, compared with group control.
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Fig.3 Effects of ALDH inhibitors on viability and migration of lung adenocarcinoma cells
A and B, Comparison of drug resistance in four lung adenocarcinoma cells. Cells were treated with increasing concentrations of DSF and DEAB for 72 h.
The inhibition was calculated by CCK8. C and D, Cells migration was detected by transwell. Scale bar, 100 pm.

Note: Data are expressed as xx SEM, n=3. *P<0.05, compared with group control.
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Fig.4 Effect of DSF on HCC827-ALDH1A1 xenograft tumor growth

Tumor tissue were implanted subcutaneously into female athymic nude mice (4 weeks old). Treatment with erlotinib and DSF after implant when average

tumor volume reached approximately 200 mm®. Animals were administered once daily with erlotinib and DSF for the duration of the study. Tumor volume
was measured using calipers and calculated as (lengthx widthx width)/2. At the end of the study, tumor tissues were excised.

Note: Data are expressed as x+ SEM, n=10. ****P<(.0001, compared with group control.
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