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Laryngeal carcinoma is the second commonest head and neck carcinoma globally. MicroRNA-101 (miR-101) has been 
reported as a tumor suppressor in multiple malignancies including laryngeal squamous cell carcinoma (LSCC). However, 
the roles and molecular mechanisms of miR-101 in the development of LSCC have not been fully elucidated. In the present 
study, RT-qPCR assay was performed to detect the expression of miR-101 and enhancer of zeste homolog 2 (EZH2) mRNA. 
Western blot assay was conducted to determine protein expression of LC3-I, LC3-II, p62 and EZH2. Cell proliferative 
capacity was evaluated by MTS assay. The effect of miR-101 alone or along with EZH2 on cell apoptosis was assessed by 
apoptotic index and caspase-3 activity. Bioinformatic analysis, luciferase assay and RNA immunoprecipitation (RIP) assay 
were carried out to investigate the interaction between miR-101 and EZH2. Results revealed that miR-101 expression was 
strikingly down-regulated in LSCC cell lines. Functional analyses showed that ectopic expression of miR-101 suppressed cell 
autophagy and proliferation and facilitated cell apoptosis in LSCC. Further investigations revealed that miR-101 inhibited 
EZH2 expression by direct interaction and EZH2 was highly expressed in LSCC cells. Also, EZH2 knockdown reduced the 
autophagic activity of LSCC cells. Moreover, restoration experiments showed that EZH2 up-regulation weakened miR-101-
mediated anti-autophagy, anti-proliferation and pro-apoptosis effects in LSCC cells. In conclusion, our findings suggested 
that miR-101 inhibited autophagy and proliferation and promoted apoptosis via targeting EZH2 in LSCC, providing a deep 
insight into the pathogenesis of LSCC and hinting the pivotal roles of epigenetic modifications especially histone methyla-
tion in the development of LSCC.
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Laryngeal carcinoma is the second commonest head 
and neck carcinoma worldwide [1, 2], with an estimated 
13150 new cases and 3710 deaths in the USA alone in 2018 
[3]. Laryngeal squamous cell carcinoma (LSCC), the most 
frequent type of laryngeal carcinoma, has a high recurrent 
rate and low disease-free survival rate [4, 5]. Although great 
advances have been achieved in the management of LSCC, 
the clinical outcomes for LSCC remain unsatisfied [2, 4, 6].

MicroRNAs (miRNAs), a class of short endogenous 
non-coding transcripts with the length about 22 nucleotides, 
can regulate gene expression at post-transcriptional levels 
[7]. Accumulating evidence shows that miRNAs can control 
a wide range of carcinoma-related cellular processes such as 
proliferation, apoptosis and autophagy to induce or hinder 
tumorigenesis and progression [8–10]. Moreover, some 
studies pointed out that the dysregulation of miRNAs and 
epigenetic pathways was closely linked with the pathogenesis 

of carcinomas [11, 12]. MicroRNA-101 (miR-101) has been 
reported as a tumor suppressor in multiple carcinomas such 
as gastric carcinoma [13], endometrial carcinoma [14] and 
breast carcinoma [15]. For instance, ectopic expression of 
miR-101 suppressed proliferation and invasion and induced 
apoptosis by down-regulating cyclooxygenase-2 in cervical 
carcinoma cells [16]. MiR-101 inhibited proliferation and 
promoted apoptosis by targeting DNA methyltransferase 3A 
in lung carcinoma [17]. Additionally, Li et al. revealed that 
exogenous expression of miR-101 induced the reduction of 
cell proliferative and migratory capacities and the increase 
of cell apoptotic rate in LSCC [18]. However, the roles and 
molecular mechanisms of miR-101 in the development and 
progression of LSCC need to be further explored.

In the present study, we demonstrated that miR-101 
suppressed cell autophagy and proliferation and promoted 
cell apoptosis by targeting enhancer of zeste homolog 2 
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(EZH2) in LSCC, deepening our understanding on etiology 
of LSCC.

Materials and methods

Cell culture. Human LSCC cell lines Hep-2, AMC-HN-8 
and TU-177 were purchased from the American Type 
Culture Collection (ATCC, Manassas, VA, USA). Human 
LSCC cell line TU-212 was obtained from Cell Bank of the 
Chinese Academy of Sciences (Shanghai, China). LSCC 
cell lines (TU-177, AMC-HN-8, Hep-2, TU-212) were 
maintained in RPMI-1640 medium (Gibco, Carlsbad, CA, 
USA) containing 10% FBS (Gibco) and 1% penicillin/strep-
tomycin (Invitrogen, Carlsbad, CA, USA). Normal human 
oral keratinocytes (NHOKs) were ordered from the Institute 
of Biochemistry and Cell Biology of the Chinese Academy 
of Sciences (Shanghai, China) and cultured in defined 
keratinocyte-serum free medium (KSFM, Thermo Scientific, 
Waltham, MA, USA).

Reagents and cell transfection. MiR-101 mimic and its 
negative control (miR-NC), miR-101 inhibitor (anti-miR-
101) and its negative control (anti-miR-NC) were purchased 
from GenePharma Co., Ltd (Shanghai, China). The full-
length fragments of EZH2 coding region were inserted 
into pcDNA3.1 vector (Thermo Scientific) to produce 
pcDNA3.1-EZH2 (EZH2) overexpression plasmid. All trans-
fection procedures were performed using Lipofectamine 
2000 reagent (Thermo Scientific) following the instructions 
of manufacturer.

Reverse transcription-quantitative PCR (RT-qPCR) 
assay. Total RNAs were isolated from LSCC cells using 
TRIzol reagent (Thermo Scientific) referring to the protocols 
of manufacturer. For the expression analysis of EZH2, RNAs 
were reversely transcribed into cDNAs by M-MLV Reverse 
Transcriptase (Thermo Scientific) and random primers. 
Then, real time-quantitative PCR analysis was conducted 
using SYBR™ Select Master Mix (Thermo Scientific) and 
specific primers. GAPDH functions as the house-keeping 
gene to normalize the expression of EZH2. Quantitative 
primers for EZH2 and GAPDH were presented as follows: 
EZH2,  5’-CCCTGACCTCTGTCTTACTTGTGGA-3’ 
(forward)  and  5’-ACGTCAGATGGTGCCAGCAATA-3’ 
(reverse); GAPDH, 5’-GAAGGTGAAGGTCGGAGTC-3’ 
(forward)  and  5’-GAAGATGGTGATGGGATTTC-3’ 
(reverse). For expression analysis of miR-101, cDNAs were 
synthesized by TaqMan™ Advanced miRNA cDNA Synthesis 
Kit (Thermo Scientific). Then, quantitative analysis of 
miR-101 was performed using TaqMan Advanced miRNA 
Assay reagents and primers (Thermo Scientific). The relative 
level of miR-101 was normalized to that of U6 snRNA. Data 
analysis was performed by 2−ΔΔCt method.

Western blot assay. LSCC cells were collected and lysed 
by RIPA Lysis and Extraction Buffer (Thermo Scientific) 
supplemented with protease inhibitor cocktail (Thermo 
Scientific). After high-speed centrifugation, proteins in the 

supernatants were quantified through Pierce BCA Protein 
Assay Kit (Thermo Scientific). Then, equal amounts of 
proteins were separated through SDS-PAGE and blotted 
on PDVF membranes (Millipore, Bedford, MA, USA). 
After the blockade of non-specific protein signals, the 
membranes were probed overnight at 4 °C with anti-LC3 
(LC3-I and LC3-II) antibody (1:1000 dilution, 14600-1-AP, 
Proteintech Inc., Rosemont, IL, USA), anti-SQSTM1/p62 
antibody (1:2000 dilution, ab56416, Abcam, Cambridge, 
UK), anti-EZH2 antibody (1:1000 dilution, ab228697, 
Abcam), and anti-β-actin antibody (1:2000 dilution, ab8227, 
Abcam). Next, the membranes were incubated for 1.5 h at 
room temperature with Goat Anti-Rabbit IgG H&L (HRP) 
(1:5000 dilution, ab6721, Abcam) or Goat Anti-Mouse IgG 
H&L (HRP) (1:5000 dilution, ab6789, Abcam) secondary 
antibody. Finally, protein bands were visualized by Pierce™ 
ECL Western Blotting Substrate (Thermo Scientific) on 
Bio-Rad ChemiDoc MP imaging system (Bio-Rad Labora-
tories, Hercules, CA, USA) and were quantified by Bio-Rad 
Image Lab software.

RNA immunoprecipitation (RIP) assay. Hep-2 cells were 
transfected with miR-NC for miR-101 mimic. At 48 h after 
transfection, RIP assay was conducted through Magna RIP™ 
RNA-Binding Protein Immunoprecipitation Kit (Millipore) 
referring to the protocols of manufacturer. Briefly, trans-
fected cells were collected and lysed using RIP Lysis Buffer. 
Then, cell lysate was precleared with protein A/G magnetic 
beads for 1 h at 4 °C. Next, precleared lysate was incubated 
overnight at 4 °C with protein A/G magnetic beads and anti-
Argonaute2 (Ago2, Millipore) or anti-IgG antibody (Milli-
pore). After washing, proteins in the IgG or Ago2 immuno-
precipitation complex were removed with proteinase K buffer 
and RNAs were extracted according to the instructions of 
manufacturer. Finally, the enrichment degrees of EZH2 in 
IgG or Ago2 immunoprecipitation complex were determined 
by RT-qPCR assay.

MTS assay. Cell proliferative ability was measured at 
the indicated time points (0, 24, 48, 72 h) after transfection 
using a MTS Assay Kit (Colorimetric) (Abcam) according 
to the protocols of manufacturer. Briefly, cells were seeded 
into 96-well microtiter plates at a final volume of 200 µl/well. 
Then, cells were transfected with corresponding oligonucle-
otides or plasmids. At 0 h, 24 h, 48 h, 72 h post transfection, 
20 µl of MTS reagent was added into each well. After incuba-
tion for 4 h at 37 °C, cell absorbance was determined at the 
wavelength of 490 nm.

Caspase-3 activity determination. Caspase-3 activity 
was measured at 48 h upon transfection using a Caspase 3 
Assay Kit (Colorimetric) (Abcam) following the instructions 
of manufacturer. Briefly, cells were lysed using cell lysis buffer 
and protein concentration was determined using a Pierce 
BCA Protein Assay Kit (Thermo Scientific). Then, 50 µl of 
2× Reaction Buffer (containing 10 mM DTT) was added 
into each protein sample (50–200 μg/50 μl cell lysis buffer). 
Next, the samples were incubated with 5 μl of DEVD-p-NA 



ROLE OF MIRNA-101 IN LSCC BY TARGETING EZH2 509

substrate (4 mM) for 2 h at 37 °C. At last, optical density 
values were measured at the wavelength of 400 nm.

Apoptotic index detection. Cell apoptotic index was 
detected at 48 h post transfection using an Annexin V-FITC 
Apoptosis Detection Kit (Sigma-Aldrich, St. Louis, MO, 
USA) referring to the protocols of manufacturer. Gener-
ally, cells were resuspended in 1× Binding Buffer (500 μl) at 
a concentration of ~1×106 cells/ml and then incubated with 
5 μl of Annexin V-FITC conjugate and 10 μl of propidium 
iodide solution for 10 min in the dark. Finally, cell apoptotic 
index was determined using a flow cytometry (BD Biosci-
ences, San Jose, CA, USA).

Luciferase reporter assay. Partial sequences of EZH2 
3’UTR containing predicted miR-101 binding sites were 
inserted into psiCHECK-2 luciferase vector (Promega, 
Madison, WI, USA) to yield EZH2-WT-3’UTR reporter. 
Also, KOD-plus-mutagenesis kit (Toyobo, Osaka, Japan) 
was employed to generate EZH2-MUT-3’UTR reporter with 
mutant miR-101 binding sites. Then, EZH2-WT-3’UTR or 
EZH2-MUT-3’UTR reporter was transfected into HEK293T 
cells along with or without miR-101 mimic. At 48 h after 
transfection, luciferase activities were determined through a 
dual luciferase reporter assay (Promega).

Statistical analysis. Data were shown as mean ± standard 
deviation from more than 3 independent experiments. 

Difference analysis between two group data was carried out 
by Student’s t-test with p<0.05 as statistically significant. Data 
was analyzed by GraphPad software (Version 3.0; GraphPad, 
San Diego, CA, USA).

Results

MiR-101 was lower expressed in LSCC cell lines and 
miR-101 overexpression inhibited autophagy in LSCC 
cells. Firstly, RT-qPCR assay revealed that miR-101 expres-
sion was markedly down-regulated in four types of LSCC 
cell lines (TU-177, AMC-HN-8, Hep-2, TU-212) than that 
in NHOK cells (Figure 1A), indicating that miR-101 was 
implicated in the pathogenesis of LSCC. To further validate 
this conjecture, miR-101 mimic and its scramble control 
(miR-NC) were synthesized and then transfected into Hep-2 
and TU-212 cells, respectively. As presented in Figure 1B, the 
transfection of miR-101 mimic induced a striking up-regula-
tion of miR-101 level in Hep-2 and TU-212 cells, denoting 
that miR-101 mimic could be used for the subsequent gain-
of-function experiments. Further analyses revealed that the 
up-regulation of miR-101 resulted in a notable reduction of 
LC3-II/LC3-I ratio and a conspicuous increase of p62 protein 
expression in Hep-2 and TU-212 cells (Figure 1C), signifying 
that miR-101 suppressed autophagy in LSCC cells.

Figure 1. MiR-101 was lower expressed in LSCC cell lines and miR-101 overexpression inhibited autophagy in LSCC cells. A) MiR-101 level was mea-
sured by RT-qPCR assay in LSCC cell lines (TU-177, AMC-HN-8, Hep-2, TU-212) and NHOK cells. B) Hep-2 and TU-212 cells were transfected with 
miR-101 mimic or miR-NC. Then, miR-101 level was detected by RT-qPCR assay at 48 h after transfection, C) LC3-II/LC3-I ratio and p62 protein level 
were determined by western blot assay at 48 h post transfection. *p<0.05.
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to that in miR-NC-transfected cells (Figures 2E and 2F). In a 
word, these results manifested that miR-101 overexpression 
suppressed proliferation and induced apoptosis in LSCC 
cells.

EZH2 was a downstream target of miR-101. Next, 
TargetScan online website was used to predict possible 
targets of miR-101. Among candidate targets of miR-101, 
EZH2 was chosen because of its potential oncogenic roles in 
LSCC [19–21] (Figure 3A). To further confirm this predic-

Enforced expression of miR-101 inhibited prolifera-
tion and induced apoptosis in LSCC cells. Then, MTS assay 
showed that enforced expression of miR-101 curbed the 
proliferation of Hep-2 and TU-212 cells (Figure 2A and 2B). 
Moreover, flow cytometry analyses disclosed that miR-101 
overexpression resulted in an obvious elevation of apoptosis 
index in Hep-2 and TU-212 cells (Figures 2C and 2D). Also, 
increased caspase-3 activity was observed in Hep-2 and 
TU-212 cells transfected with miR-101 mimic as compared 

Figure 2. Enforced expression of miR-101 inhibited proliferation and induced apoptosis in LSCC cells. Hep-2 and TU-212 cells were transfected with 
miR-NC or miR-101. Then, cell proliferation capacity was assessed by MTS assay at 0, 24 h, 48 h, or 72 h upon transfection (A and B), apoptosis index 
(C and D) and caspase-3 activity (E and F) were determined at 48 h following transfection. *p<0.05.
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tion, EZH2-WT-3’UTR reporter with putative miR-101 
binding sites and EZH2-MUT-3’UTR reporter containing 
mutant miR-101 binding sites were constructed, respec-
tively. Then, the effect of miR-101 on luciferase activi-
ties of EZH2-WT-3’UTR or EZH2-MUT-3’UTR reporter 
was examined. Results showed that the introduction of 
miR-101 mimic markedly reduced the luciferase activity 
of EZH2-WT-3’UTR reporter in HEK293T cells but had 
no impact on the luciferase activity of EZH2-MUT-3’UTR 
reporter (Figure 3B), implying that miR-101 could interact 
with EZH2 3’UTR by putative binding sites. Ago2, a core 
component of RNA-induced silencing complex (RISC), 
plays pivotal roles in miRNA processing and gene silencing 
[22]. To further explore the interaction among miR-101, 

RISC and EZH2, RIP assay was performed using IgG or 
Ago2 antibody in Hep-2 cells transfected with miR-NC 
or miR-101 mimic. Results showed that miR-101 overex-
pression resulted in the copious enrichment of EZH2 in 
Ago2 immunoprecipitation complex (Figure 3C), further 
indicating that miR-101 could bind with EZH2. Next, 
RT-qPCR assay further showed that EZH2 expression was 
strikingly up-regulated in four types of LSCC cell lines as 
compared to that in NHOK cells (Figure  3D). Moreover, 
EZH2 expression was notably reduced in miR-101-over-
expressed Hep-2 cells but was remarkably increased in 
miR-101-deficient TU-212 cells (Figure 3E). Taken together, 
these results showed that miR-101 inhibited target EZH2 
expression by direct interaction.

Figure 3. EZH2 was a downstream target of miR-101. A) Predicted binding sites between miR-101 and EZH2 3’UTR, and mutant sites in EZH2-MUT-
3’UTR reporter. B) The effect of miR-101 on luciferase activities of EZH2-WT-3’UTR or EZH2-MUT-3’UTR reporter was determined at 48 h upon 
transfection in HEK 293T cells. C) Hep-2 cells were transfected with miR-NC or miR-101 mimic. At 48 h after transfection, RIP and RT-qPCR assays 
were performed to determine the enrichment degree of EZH2 in IgG or Ago2 immunoprecipitation complex. D) RT-qPCR assay was conducted to mea-
sure miR-101 level in NHOK, TU-177, AMC-HN-8, Hep-2, and TU-212 cells. E) Hep-2 cells were transfected with miR-NC or miR-101 mimic, and TU-
212 cells were transfected with anti-miR-NC or anti-miR-101. At 48 h post transfection, EZH2 protein level was detected by western blot assay. *p<0.05.
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EZH2 up-regulation abrogated the inhibitory effect of 
miR-101 on autophagy in LSCC cells. Next, our outcomes 
disclosed that EZH2 knockdown could abate the autoph-
agic activity of LSCC cells, as evidenced by reduced LC3-II/
LC3-I ratio and increased p62 expression in si-EZH2-trans-
fected Hep-2 and TU-212 cells (Figure 4). Further analyses 
revealed that the restoration of EZH2 expression resulted in 
the increase of LC3-II/LC3-I ratio and the reduction of p62 
protein level in miR-101 overexpressed Hep-2 and TU-212 
cells. That was to say, EZH2 up-regulation abrogated the 
inhibitory effect of miR-101 on autophagy in LSCC cells.

EZH2 restoration weakened miR-101-mediated anti-
proliferation and pro-apoptosis effects in LSCC cells. Next, 
MTS assay revealed that the inhibitory effect of miR-101 on 
cell proliferation was markedly relieved by increased EZH2 
in Hep-2 and TU-212 cells (Figures 5A and 5B). Also, 
up-regulated EZH2 strikingly inhibited miR-101-induced 
apoptosis in Hep-2 and TU-212 cells, as presented by the 
reduction of apoptosis index (Figures 5C and 5D) and 
caspase-3 activity (Figures 5E and 5F) in miR-101-trans-
fected cells upon the overexpression of EZH2.

Discussion

LSCC is a serious threat for human health and life, 
giving rise to an enormous financial burden for individual, 
family and society [3, 23]. Mounting miRNAs have been 
reported to be abnormally expressed in LSCC [24]. Also, 
prior studies showed that some miRNAs were implicated in 
the pathogenesis of LSCC. For example, ectopic expression 
of microRNA-195 resulted in the notable reduction of cell 
proliferative, migratory and invasive abilities by targeting 
ROCK1 in LSCC [25]. MicroRNA-204-5p hampered cell 
proliferation, migration and invasion by targeting forkhead 
box C1 in LSCC [26].

As mentioned above, miR-101 has been widely reported 
as a tumor suppressor in a variety of malignancies including 
LSCC. Also, some studies indicated that miR-101 could 
function as a potential indicator of better prognosis in 
multiple carcinomas [27, 28]. In the present study, we aimed 
to further investigate the roles and molecular mechanisms 
of miR-101 in the LSCC development. Our results disclosed 
that miR-101 expression was markedly reduced in LSCC cell 

Figure 4. EZH2 up-regulation abrogated the inhibitory effect of miR-101 on autophagy in LSCC cells. At 48 h after transfection, LC3-II/LC3-I ratio 
and p62 protein level were examined by western blot assay in Hep-2 (A) and TU-212 (B) cells transfected with si-NC or si-EZH2. (B and C) Hep-2 and 
TU-212 cells were transfected with miR-NC, miR-101 mimic, miR-101 mimic + pcDNA3.1 vector, or miR-101 mimic + EZH2. Then, the LC3-II/LC3-I 
ratio and p62 protein level were measured by western blot assay. *p<0.05.
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lines, which was in line with the results in LSCC tissues in a 
prior finding [18]. Functional analyses revealed that miR-101 
overexpression inhibited autophagy and proliferation and 
promoted apoptosis in LSCC cells. Moreover, our study 
revealed that miR-101 overexpression had no much influ-
ence on cell proliferation, apoptosis and autophagy in NHOK 
cells (Figure S1), suggesting the vital values of miR-101 in 
the therapy of LSCC. However, the effect of miR-101 on 
autophagy was controversial in different carcinomas. Some 
studies indicated that miR-101 exerted its anti-tumor effects 
by inhibiting autophagy in carcinomas such as hepatocellular 

carcinoma [29] and breast carcinoma [30]. Conversely, Wang 
et al. showed that ectopic expression of miR-101 facilitated 
autophagy through down-regulating EZH2 expression in 
endometrial carcinoma cells [31].

Moreover, we further demonstrated that miR-101 could 
directly inhibit EZH2 expression in LSCC cells by bioin-
formatics analysis, luciferase reporter assay and RIP assay. 
Similar with our results, previous studies also showed that 
EZH2 was a downstream target of miR-101 and miR-101 
could exert its anti-tumor effects by down-regulating EZH2 
expression in multiple carcinomas such as hepatocellular 

Figure 5. EZH2 restoration weakened miR-101-mediated anti-proliferation and pro-apoptosis effects in LSCC cells. Hep-2 and TU-212 cells were 
transfected with miR-NC, miR-101 mimic, miR-101 mimic + pcDNA3.1 vector, or miR-101 + EZH2. Next, cell proliferative ability was evaluated by 
MTS assay at 0, 24 h, 48 h, 72 h post transfection (A and B), cell apoptotic index (C and D) and caspase-3 activity (E and F) were determined at 48 h 
following transfection. *p<0.05.
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carcinoma [32], lung squamous carcinoma [33], and embry-
onal rhabdomyosarcoma [34]. Moreover, our study revealed 
that EZH2 expression was remarkably upregulated and EZH2 
up-regulation abrogated miR-101-mediated anti-autophagy, 
anti-proliferation and pro-apoptosis effect in LSCC cells. 
Consistently, EZH2 has been reported to be highly expressed 
in LSCC tissues and EZH2 overexpression facilitated the 
tumorigenesis of LSCC [19–21].

Epigenetic mechanisms such as DNA methylation 
can control miRNA expression, and miRNAs also can 
regulate the expression of some epigenetic modulators 
such as polycomb group genes and DNA methyltransfer-
ases (DNMTs) in the development of carcinomas [11, 12]. 
EZH2, a core component of polycomb repressive complex 2 
(PRC2) complex, is a mammalian histone methyltransferase 
that can silence gene expression via inducing the methyla-
tion of lysine 27 on histone 3 (H3K27me) [35]. EZH2 has 
been reported to be dysregulated at genetic, transcrip-
tional, and posttranscriptional levels in carcinomas [36]. 
Moreover, EZH2 has been well documented as an oncogenic 
factor in multiple carcinomas, while some studies indicated 
that EZH2 functioned as a tumor suppressor in some carci-
nomas [37, 38]. For instance, the down-regulation of EZH2 
resulted in the reduction of cell proliferative and migra-
tory abilities and the increase of autophagic activity and 
apoptotic rate in colorectal carcinoma cells [39]. However, 
Mallen-St. Clair et al. pointed out that the depletion of 
EZH2 inhibited pancreatic regeneration and promoted 
K-Ras (G12D)-driven neoplastic progression in pancreas in 
vivo [40].

Taken together, our data showed that miR-101 inhib-
ited autophagy and proliferation and induced apoptosis by 
targeting EZH2 in LSCC cells, further elucidating the roles 
and molecular basis of miR-101 in the progression of LSCC 
and providing some candidate targets for the therapy of 
LSCC. Moreover, previous studies pointed out that miR-101 
might inhibit autophagy by hindering autophagosome 
formation and fusion of autophagosome and lysosomes 
[30, 32, 41]. Hence, it is necessary to further investigate the 
regulatory roles of miR-101/EZH2 axis in the autophagic 
processes including autophagosome formation, fusion of 
autophagosome and lysosomes, and autophagosome degra-
dation. Also, it is requisite to explore whether miR-101 could 
regulate the autophagic activity under stress conditions, 
such as energy stress or amino acid depletion. Moreover, the 
mechanisms that EZH2 could regulate autophagy need to be 
further tested.

Supplementary information is available in the online version 
of the paper.
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