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Autophagy related 4B, upregulated by
HIF-10, attenuates the sensitivity to cisplatin
in nasopharyngeal carcinoma cells
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Abstract. - OBJECTIVE: Increasing evidence
has shown that autophagy related proteins and
hypoxia-inducible factor-1o (HIF-1a) are both in-
volved in the malignant progress of nasopha-
ryngeal carcinoma (NPC), and HIF-1a plays an
emerging role in the chemosensitivity of NPC
cells. However, it is still unknown whether au-
tophagy related proteins are associated with
HIF-1a in regulating the chemosensitivity of
NPC cells.

MATERIALS AND METHODS: Quantitative
Real-time PCR (qPCR) was applied to determine
mRNA levels of HIF-1a and the autophagy related
proteins, such as ATG3, ATG4B, ATG5, Beclini,
ATG7, ATG10, ATG12 and ATG16L1. Western blot
was applied to determine protein levels of HIF-
10, ATG4B and cleaved Caspase-3. Cell viability
and death were investigated by cell counting
kit-8 and trypan blue exclusion assay. In addi-
tion, Caspase-3 activity was detected to reflect
apoptosis. Furthermore, Luciferase reporter
assay was applied to explore the mechanism
by which HIF-1a transcriptionally upregulated
ATG4B expression.

RESULTS: Our study reveals that HIF-1e in-
creased ATG4B expression in NPC cells, and
in turn upregulated the cisplatin (DDP)-induced
protective autophagy, resulting in enhanced kill-
ing effect of DDP to NPC cells. In mechanism,
reporter assay showed that HIF-1a upregulated
ATG4B expression by activating its gene pro-
moter region. The binding site (-225 to -216) was
required for HIF-1eo-induced increase of ATG4B
gene promoter activity.

CONCLUSIONS: These results indicate that
HIF-1a elevates ATG4B via promoting its tran-
scription, which alleviates the sensitivity of DDP
in NPC cells through enhancing protective auto-
phagy, suggesting that ATG4B, upregulated by
HIF-1a, may be a novel target for DDP sensitiza-
tion in the treatment of NPC in clinic.
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Abbreviations

HIF-1la. = Hypoxia-inducible factor-la; ATG4B = Auto-
phagy related 4B; NPC = Nasopharyngeal carcinoma;
DDP = Cisplatin; CCK-8 = Cell Counting Kit-8; DMEM
= Dulbecco’s Modified Eagle Medium; qPCR = Quantita-
tive real-time polymerase chain reaction; RIPA = Radio-
immunoprecipitation assay; GAPDH = Glyceraldehyde
3-phosphate dehydrogenase; PBS = Phosphate buffered
saline; Act D = Actinomycin D.

Introduction

Nasopharyngeal carcinoma (NPC) is one of the
most common malignant tumors around the world'.
It is also one of the most common malignancies in
China, with the highest incidence among otorhi-
nolaryngologic cancers®. Except for surgical re-
section and radiotherapy, chemotherapy is one of
the main strategies for NPC treatment**. While the
chemotherapeutic efficacy of NPC is still unsat-
isfactory®*. Some reports®’ have shown that che-
motherapeutic reagents can activate multiple sur-
vival mechanisms in the treatment of NPC, which
can avoid cell death and lead to chemoresistance.
Therefore, it is of great significance to explore the
potential survival mechanisms of NPC for improv-
ing the chemotherapeutic efficacy of NPC.

Autophagy related proteins are a series of pro-
teins that play an important role in autophagy, which
can protect cancer cells from death and ultimately
reduce the efficacy for tumor treatment®!!. Tt has
been reported that autophagy related proteins are
involved in the malignant progress of NPC'*'5. The
activation of the Beclinl/Bcl-2 signaling pathway
induced by Angiotensin-(1-7) enhances autophagy
level and in turn inhibits tumor growth in NPC xeno-
grafts'. Inhibition of Beclinl and ATGS-dependent
autophagy promotes nasopharyngeal carcinoma cell
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invasion and metastasis'>. Autophagy adaptor pro-
tein SQSTM1 mediated epithelial to mesenchymal
transition (EMT) promotes NPC metastasis. In NPC
patients, high SQSTMI expression is associated
with increased risk of distant metastasis"’. The me-
tastasis of tumor is one of the most important causes
of treatment failure in NPC'. These studies suggest
that targeting autophagy related proteins may help
to improve the efficacy for NPC treatment.

Hypoxia-inducible factor-la (HIF-10) plays a
key role in cell survival under hypoxia condition
in mammalian cells'*". Previous studies have
reported that HIF-la promotes malignant trans-
formation by binding to its target gene and ex-
erting its transcriptional activity'®. HIF-la tran-
scriptionally regulates many key aspects of tumor
development and progression by promoting a
more aggressive tumor phenotype, including the
increase of proliferation and invasiveness as well
as neoangiogenesis'>*’. As to NPC, it has been re-
ported that hypoxia is associated with aggressive
phenotypes and poor outcomes, and HIF-la de-
pletion in hypoxic NPC cells leads to significantly
reduced cell migration and invasion®. Addition-
ally, overexpression of HIF-la restores the long
non-coding RNA DANCR knockdown-induced
suppressive effects on NPC cell migration and in-
vasion??. Moreover, inhibition of HIF-1o sensitiz-
es NPC cells to radiotherapy and chemotherapy.
Notably, inhibition of hypoxia/radiation-induced
upregulation of HIF-la expression efficiently ra-
dio sensitizes NPC cells and xenografts in mice®.
Reduction of HIF-la expression reverses EMT
and enhances the suppressive effect of 2-Me-
thoxyestradiol on nasopharyngeal carcinoma
CNE-2 stem-like cell**. Combined with the above
researches, both autophagy related proteins and
HIF-1a are involved in the malignant progress of
NPC, and HIF-la plays an emerging role in the
chemosensitivity of NPC cells. However, it is still
unclear whether autophagy related proteins are
associated with HIF-1a in affecting the chemo-
sensitivity of NPC cells to cisplatin (DDP), which
is the most commonly used chemotherapeutic
drug for NPC treatment in clinic®.

Table I. The sequences of siRNAs.

Materials and Methods

Cell Lines

CNE2, 6-10B, SUNE-1, HONE1 and CNEIl
cell lines were from the Cell Bank of Type Cul-
ture Collection of the Chinese Academy of Sci-
ences (Shanghai, China). These cells were cul-
tured in Dulbecco’s Modified Eagle’s Medium
(DMEM) (Sigma-Aldrich, St. Louis, MO, USA)
with 10% fetal bovine serum (Sigma-Aldrich, St.
Louis, MO, USA) at 37°C in 5% CO, incubator.

Transfection Assay

After grown to 75% confluence, CNE2 or
HONETI cells were transfected with siRNAs or
expression plasmids with Lipofectamine 2000
(Invitrogen, Carlsbad, CA, USA) according to
the manufacturer’s instructions. Then, the corre-
sponding experiments were carried out. The se-
quences of siRNAs for HIF-1o. and ATG4B were
shown in Table I.

Quantitative Real-Time PCR (qPCR)

The Total RNA from CNE2 or HONETI cells was
extracted with TRIzol reagent (Comwin Biotech-
nology, Beijing, China). Next, the first-strand cDNA
was synthesized by PrimeScript RT master mix (Ta-
KaRa, Dalian, China). Then, gPCR was carried out
with SYBR select master mix (Applied Biosystems,
Foster City, CA, USA) according to the manufac-
turer’s instruction, taking -Actin as a control. The
reactions were performed in a 20-pl volume by the
following parameters: 95°C for 5 min followed by
40 cycles of 95°C for 15 s and 60°C for 30 s. Sub-
sequently, relative mRNA levels of HIF-1a, ATGS3,
ATG4B, ATGS, Beclinl, ATG7, ATG10, ATGI2
and ATGI6L1 were calculated with the 2724t meth-
od. The primers were shown in Table II.

Cell Viability Assay

CNE2 or HONETI cells were transfected with
siRNAs or expression plasmids for 24 h. Then, the
cell viability was measured by Cell Counting Kit-
8 (CCK-8) (Dojindo Laboratories, Kumamoto,
Japan). Briefly, the cells were mixed with CCK-

siRNA Sequence

SiHIF-1a Forward: 5-UGGCAGUGUAUUGUUAGCUGGU-3’

T Reverse: 5'-“ACCAGCUAACAAUACACUGCCA-3’

SATG4B Forward: 5'-GGUGUGGACAGAUGAUCUUTT-3'
Reverse: 5'-"AAGAUCAUCUGUCCACACCTT-3'
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Table Il. The primer sets for qPCR.

Gene (human) Primer

Forward: 5-GAGGGTGACTGGACTTGTGG-3'

HIF-lo Reverse: 5-GTAGCAGGACTCCAGGAAGC-3'
JR Forward: 5-CAGCTGGACACTCAGCTCAAS
Reverse: 5“TTTCCACGTCTTCCAGCTCC-3'
R Forward: 5-GGTGTGGACAGATGATCTTTGC3'
Reverse: 5-CCAACTCCCATTTGCGCTATC-3'
R Forward: 5-TGGCAGTGTATTGTTAGCTGGT-3'
Reverse: 5-GGCCAACCGCGAGAAGATGT-3'
Bectint Forward: 5-CTCGCTTCGGCAGCACA-S
Reverse: 5-AACGCTTCACGAATTTGCGT-3'
R Forward: 5-GGATTCCATGGGGAACTACT-3'
Reverse: 5-AGTCGTCCTGAGGTTCCAC-3'
JR Forward: 5-TTCGGAACCATGCGTACA-3'
Reverse: 5-CCTGGATGGCTTAACCTAGA-3'
JRS Forward: 5-TTCGAAATGGCTAACTAGCAS
Reverse: 5-AATGCTGGCTAGTCTGATC-3'
ATGI6LL Forward: 5-CGTTGACGTACGATCACCACA-3'
Reverse: 5“TTCGACGTACATGACAGTAC-3'
b-Actin Forward: 5-CGAGGCCCCCCTGAAC3'

Reverse: 5'-GCCAGAGGCGTACAGGGATA-3’

8 reagent (10 ul per well), and then incubated at
37°C for 1h. Subsequently, the absorbance of
formaldehyde dyes produced by cellular dehydro-
genase activity was detected at 450 nm with a mi-
croplate reader (Molecular Devices, Sunnyvale,
CA, USA). The optical density values represented
the cell viability of CNE2 or HONETI cells.

Analysis of Caspase3 Activity

After corresponding treatment, CNE2 or
HONEI! cells were washed in ice-cold phos-
phate-buffered saline (PBS). Then, the Caspase-3
activity was determined with the colorimetric as-
say kit (MBL International Corporation, Nagoya,
Japan) according to the manufacturer’s instruc-
tion. First, the proteins were extracted. Second,
the cell lysates (20 pl) were added to the buffer
containing p-nitroaniline (pNA)-conjugated sub-
strate for Caspase-3 (Ac-DEVD-pNA). Then, the
released pNA concentrations were incubated at
37°C and calculated according to the absorbance
values at 405 nm. The Caspase-3 activity of the
control was set as 100%.

Trypan Blue Exclusion Assay

CNE2 or HONEI cells were transfected with
siRNAs or expression plasmids. Next, the trypan
blue exclusion assay was carried out according
to the manufacturer’s instruction. In brief, the
cells were incubated with the trypan blue solution

(Beyotime) for 5 min. Then, the cells were pho-
tographed using an optical microscope. The cell
death rate (%) = number of dead cells/number of
total cells (all living and dead cells) x 100%.

Western Blot Analysis

Total protein from CNE2, 6-10B, SUNE-1,
HONEI or CNEI cells was extracted with RIPA
(Beyotime, Shanghai, China). Next, the concen-
tration was detected using the bicinchoninic acid
(BCA) Protein Assay Kit (Beyotime). Then, West-
ern blot was performed. In brief, the total proteins
(40 pg/well) were separated by 10% sodium do-
decyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE), and then transferred to polyvi-
nylidene difluoride (PVDF) membranes (Milli-
pore, Billerica, MA, USA). Then, the PVDF mem-
branes were blocked by 5% non-fat milk for 1 h
and incubated with the corresponding antibodies
at 4°C for overnight. Subsequently, the blots were
washed using Tris-buffered saline and tween-20
(TBST) (Boster, China), and then incubated with
the corresponding second antibody at room tem-
perature for 1 h. Ultimately, immunoblots were
visualized with the enhanced chemiluminescence
(ECL) detection system. The antibodies anti-HIF-
la, anti-ATG4B and anti-cleaved Caspase-3 were
from Cell Signaling Technology (CST, Danvers,
MA, USA); anti-GAPDH was from Proteintech
Group (Chicago, IL, USA).
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Plasmid Construction

The expression plasmids pCMV-HIF-lo. were
from Chongging Lab Cell Biotechnology Co. Ltd
(Chongging, China). The reporters with different
promoter regions of ATG4B gene [pF1 (-2997 to
+163), pF2 (-1367 to +163), pF3 (-356 to +163) and
pF4 (-179 to +163)] and the pF3 Mut plasmid (-225
GCCCACGTGG -216, the underlined nucleotides
were mutated) were purchased from Chonggqing Lab
Cell Biotechnology Co. Ltd (Chongqing, China).

Luciferase Reporter Assay

CNE2 or HONETI cells were co-transfected with
the Luciferase reporters, pRL-TK plasmid and siR-
NAs (or expression plasmids). Subsequently, the Lu-
ciferase activity was determined with the Dual-Lu-
ciferase reporter system (Promega, Madison, WI,
USA) according to the manufacturer’s instruction.
Each reaction was performed three times in tripli-
cate. The ratios of firefly Luciferase activity to Re-
nilla Luciferase activity were taken as the results.
Data were shown as relative Luciferase activity ac-
cording to the corresponding control.

Statistical Analysis

Unless otherwise specified, all the results were
expressed as mean + SD. Comparisons for two
groups were determined by two-tailed unpaired
t-test. Comparisons for three or more groups were
analyzed using one-way analysis of variance
(ANOVA). p-value <0.05 was considered statisti-
cally significant.

Results

HIF-10 Attenuates the Killing
Effect of DDP In NPC Cells

First, the HIF-lo mRNA level was detect-
ed in 15 NPC and the corresponding adjacent
non-cancerous tissues. The result showed that
the mRNA level of HIF-1a was higher in NPC
tissues than that in the corresponding adjacent
non-cancerous tissues (Figure 1A). Then, the
protein level of HIF-la was determined in five
NPC cell lines. As shown in Figure 1B, the HIF-
la protein level was relatively higher in CNE2,
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Figure 1. HIF-lo attenuates the killing effect of DDP in NPC cells. A, Analysis of HIF-la mRNA level in 15 NPC and the corre-
sponding adjacent non-cancerous tissues. B, Western blot analysis of HIF-1a protein level in 5 NPC cell lines. C-F, CNE2 cells were
transfected with siHIF-1o or siNC for 24 h, while HONEI cells were transfected with pCM V-HIF-10. or pPCMV-NC for 24 h. Then the
cells were treated with DDP (20 uM) or vehicle control DMSO (0.1%) for another 24 h. Later, the optical density values at 450nm were
measured by CCK-8 (C), the dead cells were counted after trypan blue exclusion assay (D), the Caspase-3 activity was measured to
reflect apoptosis (E), and the level of cleaved Caspase-3 protein was detected by Western blot (F). The OD value at 405 nm in Caspase-3
activity analysis was normalized against that of the control, the control group was defined as 100%. DDP: cisplatin, siHIF-1a: siRNA for
HIF-1a, siNC: negative control siRNA, pCMV-HIF-1a: HIF-1a expression vector. *p<0.05, **p<0.01, ***p<0.001.
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6-10B and SUNE-1 cell lines, and relatively
lower in HONEI and CNEI cell lines. Then, the
CNE2 cell line (with higher HIF-la expression)
and HONEI cell line (with lower HIF-la ex-
pression) were selected for the following experi-
ments. Figures 1C-F showed that silence of HIF-
la. in CNE2 cells enhanced the DDP-induced
decrease of cell viability (Figure 1C), increase of
cell death (Figure 1D) and increase of Caspase-3
activity (Figure 1E) and cleavage (Figure 1F).
While overexpression of HIF-1a in HONET cells
attenuated the DDP-triggered decrease of cell vi-
ability (Figure 1C), increase of cell death (Figure
1D) and increase of Caspase-3 activity (Figure
1E) and cleavage (Figure 1F). These data indi-
cated that HIF-1a attenuates the killing effect of
DDP in NPC cells.

HIF-1a Enhances the DDP-Induced
Protective Autophagy

To investigate whether HIF-la-mediated low
sensitivity of NPC cells to DDP was associated
with autophagy, the following experiments were
performed. As shown in Figures 2A-D, the au-
tophagy inhibitor chloroquine significantly en-
hanced the DDP-induced decrease of cell viabili-
ty (Figure 2A), increase of cell death (Figure 2B)
and increase of Caspase-3 activity (Figure 2C)
and cleavage (Figure 2D) in CNE2 cells. These
results showed that autophagy was responsi-
ble for the low sensitivity of NPC cells to DDP.
Moreover, silence of HIF-1a in CNE2 cells sig-
nificantly attenuated the DDP-induced decline of
SQSTMI protein level (Figure 2E). While over-
expression of HIF-1a in HONEI cells remarkably
enhanced the EPI-triggered decrease of SQSTM1
protein level (Figure 2E). Additionally, suppres-
sion of autophagy with chloroquine did not fur-
ther strengthen the decrease of cell viability (Fig-
ure 2F), the increase of cell death (Figure 2G) and
the increase of Caspase-3 activity (Figure 2H)
and cleavage (Figure 21) upon co-treatment with
DDP and HIF-la siRNA. These results indicated
that HIF-1a attenuates the sensitivity of NPC cells
to DDP by enhancing the DDP-induced protective
autophagy.

HIF-1a Strengthens the DDP-Triggered
Protective Autophagqy Via Upregulating
ATG4B

To explore the mechanism by which HIF-la
enhanced the DDP-induced protective autophagy
in NPC cells, the mRNA levels of eight autophagy
related genes were detected. As shown in Figures

3A and 3B, silence of HIF-1a in CNE2 cells de-
creased the mRNA level of ATG4B (Figure 3A),
while overexpression of HIF-1a. in HONEI cells
increased the mRNA level of ATG4B (Figure 3B).
Figure 3C showed that the protein level of ATG4B
was downregulated by silence of HIF-1o. in CNE2
cells and upregulated by overexpression of HIF-1a
in HONEI cells. Furthermore, silence of ATG4B
in HONEI cells significantly alleviated the HIF-
la-induced decrease of SQSTMI protein upon
DDP treatment (Figure 3D). Meanwhile, silence
of ATG4B in HONEI cells remarkably attenuated
the HIF-1a-induced increase of cell viability (Fig-
ure 3E) and decrease of Caspase-3 cleavage upon
DDP treatment (Figure 3F). In brief, the above
results indicated that HIF-1a elevates ATG4B ex-
pression, which enhances the DDP-induced pro-
tective autophagy in NPC cells.

HIF-1a Increased ATG4B
Expression by Activating
Its Gene Promoter Region

To investigate the mechanism by which HIF-1a
elevated ATG4B mRNA, actinomycin D (a tran-
scription inhibitor) assays were firstly performed.
As shown in Figures 4A and 4B, silence of HIF-1a,
in CNE2 cells (Figure 4A) or overexpression of
HIF-1a in HONELI cells (Figure 4B) did not in-
fluence the degradation speed of ATG4B mRNA,
indicating that HIF-la did not affect ATG4B
mRNA stability. Next, four Luciferase reporter
plasmids with different ATG4B gene promoter
regions were constructed, which were separately
named as pF1 (2997 to +163), pF2 (-1367 to +163),
pF3 (356 to +163) and pF4 (-179 to +163). Then,
the Luciferase reporter assays were performed,
showing that silence of HIF-1a in CNE2 cells sig-
nificantly reduced the activity of pF1, pF2 and pF3
rather than pF4 (Figure 4C), while overexpression
of HIF-la in HONEI cells markedly increased
the activity of pF1, pF2 and pF3 rather than pF4
(Figure 4D). These results revealed that a HIF-1a
binding site may be within the sequence (-356 to
-179) of ATG4B promoter region. Based on online
prediction, the binding site in the sequence (-356
to -179) should be (-225 to -216). Moreover, silence
or overexpression of HIF-1a did not influence the
activity of pF3 Mut (containing mutations in the
sequence -225 to -216) (Figures 4E and 4F). These
data indicated that HIF-1a increased ATG4B ex-
pression by activating its gene promoter region,
and the potential binding site (-225 to -216) was
required for HIF-la-induced increase of ATG4B
gene promoter activity.
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Figure 2. HIF-la enhances the DDP-induced protective autophagy. A-D, CNE2 cells were treated with CQ (20 mM) or
vehicle control DMSO (0.1%) in the presence or absence of DDP (20 uM) for 24 h. Then, the optical density values at 450 nm
were measured by CCK-8 (A), the dead cells were counted after trypan blue exclusion assay (B), the Caspase-3 activity was
measured to reflect apoptosis (C), and the level of cleaved Caspase-3 protein was detected by Western blot (D). E, CNE2 cells
were transfected with siHIF-1a (or siNC) for 24 h, while HONEI cells were transfected with pCM V-HIF-1a (or pPCMV-NC) for
24 h. Then, the cells were treated with DDP (20 pM) or DMSO (0.1%) for another 24 h. Subsequently, the levels of SQSTM1
were examined by Western blot. F-1, After transfected with siHIF-1a or siNC for 24 h, the CNE2 cells were treated with CQ
(20 mM) or DMSO (0.1%) in the presence of DDP (20 pM) for another 24 h. Then, the cell viability was determined by CCKS8
assay. Then, the optical density values at 450 nm were measured by CCK-8 (F), the dead cells were counted after trypan blue
exclusion assay (G), the Caspase-3 activity was measured to reflect apoptosis (H), and the level of cleaved Caspase-3 protein
was detected by Western blot (I). The OD value at 405 nm in Caspase-3 activity analysis was normalized against that of the
control, the control group was defined as 100%. DDP: cisplatin, CQ: chloroquine, siHIF-1a: siRNA for HIF-1a, siNC: negative
control siRNA, pCMV-HIF-1a: HIF-1a expression vector. ns: no significance, *p<0.05.

Discussion

DDP is a non-specific drug of cell cycle, which
is cytotoxic®. Since the proliferation and synthesis
of cancer cells are faster than that of normal cells,
cancer cells are more sensitive to the cytotoxic ef-
fect of DDP, which can inhibit the DNA replication
process of cancer cells, damage the structure of
their cell membrane, and has a strong broad-spec-
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trum anti-cancer effect’”?, DDP is the first-line
therapeutic administration in NPC patients”. How-
ever, in the treatment of NPC, low chemosensitivi-
ty has been a main barrier, leading to bad treatment
outcome®. In this study, we found that silence of
HIF-la decreased the ATG4B expression, and in
turn enhanced the chemosensitivity of NPC cells
to DDP, providing a novel target for improving the
sensitivity of NPC cells to DPP.
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Figure 3. HIF-la strengthens the DDP-triggered protective autophagy via upregulating ATG4B. A-C, CNE2 cells (A, C)
were transfected with siHIF-1a or siNC for 24 h, while HONEI cells (B, C) were transfected with pCMV-HIF-1la or pC-

MV-NC for 24 h. Then, the mRNA levels of 8 autophagy re

lated genes were detected by gPCR (A, B) and the protein level of

ATG4B was assayed by Western blot (C). D-F, after transfected with pPCMV-HIF-1a or pCMV-NC in the presence or absence
of siATG4B for 24 h, the HONEI1 cells were treated with DDP (20 uM) for another 24 h. Then, the level of SQSTMI1 was

determined by Western blot, the cell viability was determin
was detected by Western blot (F). DDP: cisplatin, siATG4B

ed by CCK8 assay (E), and the level of cleaved Caspase-3 protein
: siRNA for ATG4B, siHIF-1a: siRNA for HIF-1a, siNC: negative

control siRNA, pCMV-HIF-1la: HIF-1a expression vector. ns: no significance, *p<0.05, **p<0.01.

ATGH4B is a key protein regulating the forma-
tion of autophagosomes in mammalian cells®. In
the process of autophagosomes formation, the
cytoplasm LC3 is cleaved to LC3-I at its C-ter-
minal arginine residue, and then LC3-1 combined
with phosphatidylethanolamine and converted
to membrane-bound LC3-I1I*2. ATG4B plays an
important role in the processes of cleaving cyto-
plasmic LC3 and deconjugating LC3-1I*2. Some
evidence™?* has shown that ATG4B has an im-
portant impact on autophagy and further leads
to chemoresistance in various tumor cells. For
example, upregulation of ATG4B has been re-
ported to induce autophagy, thereby reducing the
sensitivity of prostate and lung cancer cells to
chemotherapy®>¢. In addition, silence of ATG4B
suppresses autophagy, which subsequently inhib-
its the survival of chronic myeloid leukemia stem/
progenitor cells, and increases the sensitivity to
imatinib mesylate*’. In this study, we for the first
time demonstrated that ATG4B, which could be
upregulated by HIF-la, enhanced the DDP-in-
duced protective autophagy in NPC cells, reveal-

ing that ATG4B may be a novel target for the
treatment of NPC in clinic.

Autophagy is a lysosomal mediated process of
intracellular self-catabolism, which is character-
ized by the formation of double membrane ves-
icles, called autophagosomes?®. Autophagosomes
phagocytized a large number of cytoplasm, dam-
aged proteins and organelles, and then fused with
lysosomes to form autolysosomes®. The contents
of autolysosomes are digested by lysosomal hy-
drolase, then circulated and decomposed***.
Increasing evidence confirmed the importance
of autophagy in determining the response of tu-
mor cells to anticancer therapy*. It has been re-
ported that autophagy is closely associated with
NPC#4, Xie et al* have reported that autoph-
agy can be triggered by silence of cyclinBl via
AMPK-ULKI1-dependent signal pathway in NPC
cells. Tan et al** have reported that autophagy is
enhanced by inhibiting the extracellular regulat-
ed protein kinases (ERK) pathway, and that au-
tophagy plays a protective role against apoptosis
in the NPC CNE-2 cell line. In this study, we re-
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Figure 4. HIF-1o increased ATG4B expression by activating its gene promoter region. A-B, CNE2 cells (A) were transfected
with siHIF-1a (or siNC) and HONETI cells (B) were transfected with pCMV-HIF-1a (or pCMV-NC) for 24 h, followed by the
treatment with Act D (5 mg/ml) for the indicated time. Then, the level of ATG4B mRNA was detected by qPCR. C-F, After
co-transfected with the Luciferase reporters (or pF3 Mut) and pRL-TK in the presence of siHIF-1a (or siNC) (for CNE2 cells)
(C-E) or pCMV-HIF-1la (or pCMV-NC) (for HONEL1 cells) (D-F) for 24 h. The Luciferase activity was measured with the
Dual-Luciferase reporter system. The firefly Luciferase activity was normalized against the Renilla Luciferase activity. Act
D: actinomycin D, siHIF-1a: siRNA for HIF-1a, siNC: negative control siRNA, pCMV-HIF-1a: HIF-1a expression vector, pF3
Mut: pF3 mutant. ns: no significance, *p<0.05, **p<0.01.

vealed that inhibiting autophagy by chloroquine
or ATG4B siRNA enhanced the killing effect of
DDP to NPC cells. Therefore, targeting autopha-
gy to improve the chemosensitivity of NPC cells
may have great significance and broad clinical
application prospects; however, more studies are References
needed.
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