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Inactivation of the tight junction gene CLDN11 by aberrant hypermethylation modulates
tubulins polymerization and promotes cell migration in nasopharyngeal carcinoma
(Journal of Experimental & Clini cal Cancer Research 2018 37:102=6.217)

We identified a differentially hypermethylated and downregulated tight junction gene, CLDN11
in NPC cells. The bisulfite sequencing of the CLDN11promoter and qRT-PCR of CLDN11
MRNA in seven paired NPC clinical samples indicated that methylation percentage of the
promoter was conversely correlated with the mRNA expression level. Immunohistochemistry
staining of independent NPC clinical samples demonstrated that the CLDN11 protein expression
level decreased in seven of nine paired NPC tumor samples. Treatment with a DNA methylation
inhibitor, 5’aza, restored CLDN11 RNA expression in NPC cell lines. CLDN11promoter
deletion and site-directed mutation experiments suggested that the —62 to —53 region containing
transcription activator GATAL binding site is responsible for CLDN11activation. The
re-expression of CLDN11inhibited cell migration and invasion abilities in NPC cells. Through
co-immunoprecipitation and LC-MS/MS, we next identified the major components of
microtubules, tubulin alpha-1b (TUBALB) and beta-3 (TUBB3), are the novel
CLDN11-interacting proteins. CLDN11 interacts with these two tubulins through its intracellular
loop and C-terminus. More importantly these domains are required for CLDN11-mediated cell
migration inhibition. The treatment with a tubulin polymerization inhibitor, nocodazole, blocked
NPC cell migration. Collectively, our data provided insights that CLDN11 functions as a
potential tumor suppressor gene and the inactivation of CLDN11 by DNA hypermethylation
promotes NPC progression.
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Silencing of mMiIRNA-148a by hypernethylation activates the integrinmediated signaling
pathway in nasopharyngeal carcinoma.
(Oncotarget 2014, (5)17:76124)

MiRNA-148a is downregulated through hypermethylation in NPC biopsies and NPC cell lines
compared with adjacent normal and NP cells respectively. Promoter assays demonstrated that
upstream stimulatory factor 1 (USF1) is a crucial transcription factor that activates miR-148a
promoter activity. EMSA assays confirmed that purified USF1 binds better toward the
unmethylated than the methylated CG-containing USF1 consensus probe. The ectopic expression
of miR-148a inhibits cell migration in NPC cells through the suppression of integrin-mediated
signaling by targeting VAV2, WASL and ROCK1. Furthermore, immunohistochemical staining
and Western blotting analysis revealed that the 3 oncogenic targets of miR-148a were
overexpressed in NPC biopsies, suggesting that the inactivation of miR-148a caused by DNA
methylation promotes NPC progression. Overall, our findings revealed that miR-148a can act as
tumor suppressor miRNA for NPC.
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Aberrantly hypermethylated transcription repressor homeobox A2 derepresses
metalloproteinase9 activity through TBP and promotes invasion in nasopharyngeal
carcinoma. (Oncotarget 2038; 4:21542165)

A differential hypermethylated transcription repressor, Homeobox A2 (HOXAZis identified in
NPC tumor, which may render NPC cells invasive and metastaic. Aberrant hypermethylation of
HOXAZ2led to low RNA expression in NPC tumors and cells. Addition of methylation inhibitor
5’aza restored HOXA2RNA expression in NPC cells. Methylated HOXA2promoter reduces the
binding affinity of the transcriptional co-activator p300, causing transcriptional repression of
HOXAZ2 In NPC cells, re-expression of ectopic HOXAZ2 was correlated with decreased invasive
ability and reduced metalloproteinase MMP-9 RNA and protein expression. Promoter, ChIP and
DNA-pull down assays indicated that HOXA2 competes with the transcription activator,
TATA-box binding protein (TBP) for a recognition sequence near the MMP-9 transcription start
site, and suppresses MMP-9 transcription. Thus, HOXA2 acts as a suppressor or TBP-antagonist
to inhibit MMP-9 expression; while methylation-mediated inactivation of HOXAZ2in NPC
derepresses MMP-9 production and increases invasion of NPC cells. In NPC plasma samples,
increased plasma EBV copy number was correlated with increased in cell-free HOXA2
hypermethylation and elevated MMP-9 levels.
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