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Mechanisms of inhibition of invasion and metastasis of nasopharyngeal
carcinoma cells by neferine through its influence on microRNAs

HE Xiang-lan, LI Wei, TAN Guo-lin, SONG Ye-xun®, MA Yan-hong"

(The Third Xiangya Hospital of Central South University, Changsha 410013, China)

Abstract: This study was designed to investigate the inhibitory effect and mechanism of neferine (Nef) on
invasion and metastasis of nasopharyngeal carcinoma cells (NPC). The viability of CNE-1 and 5-8F cells was
detected by CCK-8 assay after treatment with different concentrations of Nef. The effects of Nef on cell migration
and invasion were detected by the scratch test and Transwell assay. Western blot analysis was used to detect the
effects of Nef on levels of epithelial-mesenchymal transition (EMT)-associated proteins and transcription factors.
The differentially expressed gene profiles between control group and Nef group were analyzed by microRNA
microarray, combined with bioinformation analysis. It was observed that 30 umol - L* Nef had no significant effect
on the viability of CNE-1 and 5-8F cells. Western blot assay showed that the expression level of neurotroponin
cadherin (N-cadherin) and vimentin decreased after treatment with Nef, while the expression of epithelial cadherin
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(E-cadherin) increased. The expression of transcription factors including Twist, Snail, and Slug exhibited no
significant difference. Results of the microRNA microarray suggest that 10 microRNAs showed significant
differences when compared with the control group. Bioinformatics analysis showed that hsa-let-7c-5p and hsa-
microRNA-423-5p targeted the same downstream genes: small integral membrane protein 3 (SMIM3) and nerve
growth factor (NGF). Overexpression of hsa-let-7c-5p and hsa-miR-423-5p promoted the invasion and migration
ability of 5-8F cells and decreased the expression of SMIM3 and NGF. The results from this study suggest that
Nef may inhibit the invasion and metastasis of NPC cells by inhibiting the expression of hsa-let-7c-5p and hsa-
miR-423-5p followed by the upregulation of SMIM3 and NGF; thus, regulating the expression of EMT-associated
proteins. Our data have provided experimental evidence for the inhibition of tumor invasion and metastasis by Nef.
Key words: neferine; nasopharyngeal cancer; metastasis and invasion; mechanism
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Figure 1  Nef concentration-response (cell viability) curves. a: Chemical structure of Nef; b: Effect of Nef on cell viability of CNE-1 and
5-8F cells. n = 5, x £ s. CNE-1 and 5-8F cells were treated with different doses of Nef for 24 h and cell viability detected by CCK-8 assay.

“P<0.05, ""P<0.001 vs control group. Nef: Neferine
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Figure 2 Effects of Nef on the migration and invasion of CNE-1 and 5-8F cells. The migration (a) and relative migration ability analysis
(b) of CNE-1 and 5-8F cells with different doses of Nef were examined by scratch assay for 24 h and 36 h. Effects of Nef on migration and

invasion in CNE-1 and 5-8F cells (c, d) were analyzed by Transwell assay for 48 h; quantification is expressed as the number of invasive

cells in three random microscopic fields per well. "P<0.05, "P<0.01, "*P<0.001 (100xmagnification)
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Table 1 Differentially expressed gene profiles between the control group and the Nef group (fold change >2)

Gene Gene sequence Fold change (neferine vs DMSO) P-value
hsa-miR-130b-5p ACUCUUUCCCUGUUGCACUAC 0.412 95 0.006 98
hsa-miR-6505-5p UUGGAAUAGGGGAUAUCUCAGC 0.387 23 0.024 11
hsa-miR-2682-5p CAGGCAGUGACUGUUCAGACGUC 0.374 80 0.042 12
hsa-let-7c-5p UGAGGUAGUAGGUUGUAUGGUU 0.305 88 0.030 83
hsa-miR-423-5p UGAGGGGCAGAGAGCGAGACUUU 0.28571 0.018 99
hsa-miR-4521 GCUAAGGAAGUCCUGUGCUCAG 0.446 60 0.014 34
hsa-miR-499a-5p UUAAGACUUGCAGUGAUGUUU 2.418 60 0.048 26
hsa-miR-122-5p UGGAGUGUGACAAUGGUGUUUG 2.907 69 0.021 72
hsa-miR-584-5p UUAUGGUUUGCCUGGGACUGAG 2.281 17 0.007 74
hsa-miR-novel-chr6-74248 AGGUGUAGAAUAAGUGGGAGGCC 3.030 48 0.009 87
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Figure 3 Effects of Nef on the expression of epithelial-mesen-
chymal transition (EMT) -associated proteins. CNE-1 and 5-8F
cells were cultured with 30 umol - L Nef for 24 h and EMT-associ-
ated proteins analyzed by Western blot assay (a, b). "P<0.01, ™"P<
0.001. E-Ca: E-cadherin; N-Ca: N-cadherin
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Figure 4 Analysis and verification for the results of gene chip. Cluster analysis (a) of microRNAs in 5-8F cells (green: down-regulated,
red: up-regulated); 6 microRNAs down-regulated and 4 microRNAs up-regulated after the action of 30 umol - L* Nef. Scatter map (b) and
volcanic map (c) of differential gene expression between 5-8F cells treated with 30 umol - L* Nef and the control group. Effect of hsa-let-7c-
5p mimic or hsa-miR-423-5p mimic on NGF (d) and SMIM3 (e). mRNA level in 5-8F cells was detected by gPCR. ""P<0.001. NGF: Nerve
growth factor; SMIM3: Small integral membrane protein 3
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Figure 5 Overexpression of hsa-let-7c-5p and hsa-miR-423-5p promoted the invasion and migration ability of 5-8F cells. Migration (a)
and relative migration ability (b) of 5-8F cells with different doses of Nef for 24 h and 36 h. Effects of Nef on migration and invasion in
5-8F cells (c, d) analyzed by Transwell assay after 48 h of transfection. Quantification of the migration and invasion is expressed as the
number of invasive and migratory cells in three random microscopic fields per well. "P<0.05, ""P<0.01, ""P<0.001 (100xmagnification)
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