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Inhibitory Effect and Mechanism of a Novel Polycyclic Spiro-epoxy Indole Compound on Lung Cell
Lines Proliferation

ZHOU Qiaoqiao'?, ZHANG Bin'?, KUANG Zhengkun'?, ZHOU Shiyi'?, TAN Fen!"(1.School of Chemistry and
Life Sciences, Hubei University of Education, Wuhan 430205, China, 2.Hubei Key Laboratory of Purification and Application of
Plant Anti-cancer Active Ingredients, School of Chemistry and Life Sciences, Hubei University of Education, Wuhan 430205,
China)

ABSTRACT: OBJECTIVE To explore the effect and mechanism of a novel polycyclic spiro-epoxy indole compound on
suppression of lung cell lines proliferation. METHODS The compound’s effect on cellular proliferation, apoptosis, and
cellular migration was determined using the MTT assays, flow cytometry, and cell scratch test. The target proteins of this
compound were then predicted using the PharmMapper platform, while the associated proteins in lung adenocarcinoma were
predicted using the GEPIA platform. In order to determine the effect of this compound on the target gene at the promoter level,
transcription level, and expression level, reporter gene assay, qPCR assay and Western blotting test were also performed.
RESULTS The results showed that this compound inhibited the proliferation of SKLU1 cell line with an ICso value of
11.38 umol-L', inhibited the cell migration of SKLU1 above the concentration of 2.85 umol-L~!, and induced the apoptosis
above the concentration of 5.69 umol-L-!. Additionally, this compound might target the RhoGEF7 and inhibit the cellular
migration by down-regulating the expression of Racl protein and E-cadherin protein. Then the down-regulated Racl protein
suppressed the activation of NF-kB, which reduced the transcription of downstream genes /L-6 and IL-8. Moreover, the
IL-6/JAK/STAT3 pathway was inhibited when Racl protein was down-regulated. CONCLUSION This study provides
theoretical basis for the molecular mechanism of targeting lung cancer cells with this novel polycyclic spiro epoxidized indole
compound.

KEYWORDS: polycyclic spiro-epoxy indole; SKLU1; RhoGEF7; IL-6/JAK/STAT3; NF-«B activation
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Fig. 1 Chemical structures of the novel polycyclic spiro-
epoxy indole
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Fp 519
IL-8

5’-GAGAGTGATTGAGAGTGGACCAC-3’
5’-CACAACCCTCTGCACCCAGTTT-3"
IL-6 5’-GGCCCTTGCTTTCTCTTCG-3’
5’-ATAATAAAGTTTTGATTATGT-3’
GAPDH 5’-GAGTCAACGGATTTGGTCGT-3’
5

’- GACAAGCTTCCCGTTCTCAG-3’
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Fig. 2 Growth-inhibitory effects of the compound 3ka on
four lung cell lines(x £ s, n=3)

A-survival rate of MRCS5 cells under different concentrations of the
compound; B-survival rate of SKLUI cells under different
concentrations of the compound; C—survival rate of NCI-H460 cells

under different concentrations of the compound; D—survival rate of A549
cells under different concentrations of the compound.
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Fig.3 Compound 3ka induced apoptosis in SKLU1 cells(x s, n=3)

A-percentage of different cells after incubated with the compound at the concentrations of 0, 2.85, 5.69 and 11.38 umol-L~! for 24 h; B-data analysis of
the flow cytometry assays. Compared with control group(0 pmol-L~! 3ka), DP<0.01.
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Fig. 5 Compound 3ka inhibited cellular migration of SKLUI( X s, n=3)

A-scratch pictures of SKLUI cells after incubated with the compound at the concentrations of 0, 2.85, 5.69 umol-L~! for 0, 24 and 48 h; B-migration
inhibition rate of the compound on SKLUI cells at 0, 24 and 48 h; C-3ka inhibited the expression of E-cadherin. Compared with control group
(0 umol-L~" 3ka), VP<0.05.
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Fig. 6 Compound 3ka inhibited the TNF-a-induced NF-kB activation( X s, n=3)

A-—correlation analysis between ARHGEF and STAT3, the R value was 0.62; B—correlation analysis between ARHGEF and JAK2, the R value was 0.70;
C—compound inhibited phosphorylation of JAK2 and STAT3; D-compound inhibited the TNF-a-induced NF-kB activation through dual-luciferase
reporter gene assays; E—compound inhibited TNF-a-induced transcription of NF-kB downstream gene /L-6; F—compound inhibited TNF-a-induced

transcription of NF-xB downstream gene /L-8; G—compound down-regulated TNF-o-induced phosphorylation of IKKa/f and IkBa; H-compound
down-regulated Racl. Compared with control group(0 umol-L~' 3ka), VP<0.05, 2P<0.01.
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