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Background: Most Epstein-Barr virus (EBV)-positive cells lose the EBV episomes upon
prolonged propagation.

Purpose: The purposes of this study were to establish a simple cell model for nasophar-
yngeal carcinoma (NPC) research by introducing a plasmid with the EBV genome into NPC
cells and then to investigate the resulting changes in malignant biological behaviour and
NPC-associated signalling pathways.

Methods: HONE1 NPC cells were transfected with F-factor plasmids including the EBV
genome (HONEI-EBYV cells). Then cell proliferation, migration, cell cycle distribution and
apoptosis were evaluated in vitro by using CCKS, transwell and flow cytometry assays
respectively. EBV-encoded proteins and cell signal tranducting proteins were detected by
western blot assays. EBV-encoded RNAs were detected by in situ hybridization. EBV
particles were assayed by transmission electron microscope (TEM). The morphology of
cells were detected by immunofluorescence assays for alpha-tubulin.

Results: Latent membrane protein 1 (LMP1), latent membrane protein 2A (LMP2A),
Epstein-Barr nuclear antigen 1 (EBNA1) and EBV-encoded small RNAs (EBERs) were
successfully expressed in HONEI-EBV cells. No EBV particles were founded by TEM.
Introduction of the EBV genome significantly promoted proliferation, cell cycle progression
and migration and inhibited apoptosis in HONELI cells. Immunofluorescence assays showed
that the morphology of HONE1-EBYV cells changed into spindle. Furthermore, EBV genome
introduction significantly inhibited the JAK/STAT signalling pathway, while it activated the
PI3K-AKT and NF-«kB signalling pathways in HONE1 cells.

Conclusion: These findings suggest that F-factor plasmid-mediated EBV genome introduc-
tion was successful in constructing an EBV positive cell model, which showed deteriorated
biological behavior and activated NPC-associated signalling pathways. This model can serve
as a good tool for studying EBV in NPC, but the subtle differences in cancer-associated
pathways must be considered.
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Background

Nasopharyngeal carcinoma (NPC) is an endemic cancer of the head and neck with a
high incidence in Southern China, reaching a peak incidence of 20-30 cases per
100,000 individuals.'
Epstein-Barr virus (EBV), environmental influences, and heredity.”* The EBV

NPC is caused by a combination of factors, including

genome can be detected in practically all cancer cells in undifferentiated NPC.*
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EBYV is a human gamma herpes virus that primarily infects
B lymphocytes and certain epithelial cells.® Stable EBV
infection and expression of latent EBV genes are postulated
to drive the transformation of pre-invasive nasopharyngeal
epithelial cells into cancer cells, which are then involved in
NPC progression.”® In NPC cells, EBV often exhibits latency
IT infection, during which the viral genes EBNA1, LMP1,
LMP2A, LMP2B, EBERs, BamHI-A rightward transcripts
(BART) and BART miRNAs are expressed.” The expressed
products of the EBV genome, including oncoproteins and
EBERs, can activate multiple cancer-related signalling
pathways.'®!" In particular, LMP1 activates multiple cancer-
related pathways (JAK/STAT, PI3K/AKT and NF-kB),'> '
which promote the growth and survival of NPC cells, ulti-
mately facilitating the development and progression of
NPC.">"'7 The EBV genome exists as episomes in NPC
cells. Upon infection of new host cells, the linearized EBV
genome undergoes circularization to form episomes, thereby
maintaining latency state.'® However, EBV episomes are read-
ily lost in NPC cells propagated in culture using conventional
media. At present, only one EBV positive NPC cell line
(C666-1, established in Hong Kong) is currently available
for NPC investigations.'**° Biological and pharmacological
investigations of NPC have long been hampered by the lack of
genuinely representative cell lines.”!

In view of this deficiency, EBV infection strategy were
used to construct EBV-infected nasopharyngeal epithelial cell
model, and stable infection of EBV was achieved in a telo-
merase-immortalized nasopharyngeal epithelial cell line.*
Here, we sought to establish an EBV positive cell model by
transfecting NPC cells with F-factor plasmids carrying the
EBV genome, which can epxress some of the latent products.
After introduction of the EBV genome, the HONEI1-EBV
cells successfully expressed LMP1, LMP2A, EBNA1 and
EBERs and showed progressive malignant biological beha-
viours with activated cancer-related signalling pathways.

Materials and methods

Cell lines and tissue culture

The human HONE1 NPC cell line was obtained from the
Cancer Center of Southern Medical University (Guangzhou,
China), cultured in RPMI-1640 supplemented with 10% (v/v)
fetal bovine serum (GIBCO, 10270, South America), 1% (v/v)
10 kU/mL penicillin and 10 mg/mL streptomycin (Hete bio-
logical, Xi’an, China) in a humidified atmosphere containing
5% (v/v) CO, at 37 °C. All experiments were performed using
cells in the logarithmic phase.

Plasmid construction and transient

transfection

The plasmid p2089 (Maxi-EBV) containing the complete
wild-type EBV genome (EBV strain: B95-8) cloned into a
F-factor plasmid was kindly provided by Professor Dr. W.
Hammerschmidt, and it also carries the green fluorescence
protein (GFP) and the hygromycin resistance gene (hyg) for
selection in cell culture.”* The plasmid p2089 of F-factor was
transfected in parallel as a control following the instructions
using Lipofectamine™ 3000 (ThermoFisher, Carlsbad, USA).
After transfection, HONE1-Vector (transfected with plasmid
Vector) and HONEI-EBV (transfected with plasmid p2089
carrying EBV genome), cells were selected by hygromycin
(Calbiochem, 100 pg/mL) for one week and then collected for
subsequent assays. After hygromycin selection, most of all
cells were successfully introduced with F plasmids (Figure
1A) and then submitted to subsequent assays. HONE1-vector
cells and HONEI-EBV cells were authenticated via short
Tandem Repeat (STR) profiling by the Shanghai Biowing
Applied Biotechnology Company (Figure S1).
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Figure | The EBV genes expression were frequently detected in HONEI-EBV
cells. (A). Green fluorescent protein (GFP) was observed under fluorescence
microscope in HONEI-Vector and HONEI-EBV cells. (B). The expression level
of LMPI, LMP2A, EBNAI proteins were measured by western-blot in HONEI-
Vector and HONEI-EBV cells. (C). The expression level of EBERs protein were
measured by in situ hybridization in HONEI-Vector and HONEI-EBV cells.
Experiments were repeated 3 times, and error bars represent * SD.
Abbreviations: LMPI, latent membrane protein |; LMP2A, latent membrane
protein 2A; EBNAI, Epstein—Barr virus nuclear antigen 1; EBERs, Epstein—Barr virus-
encoded small RNAs.
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Electron microscopy detection

After transfection 48 h, the cells of HONEIl-vector and
HONE-EBV were fixed in 2.5% glutaraldehyde for 2 h,
washed three times by Phosphate buffer saline (PBS) and
then treated with 1% osmium tetraoxide in the same buffer
at 4 °C for 2 h. The samples were dehydrated through an
ethanol series and embedded in epoxy resin. Ultrathin sections
were stained with uranyl actetate followed by lead citrate, and
examined in a Tecnai G20 TWIN transmission electron
microscope at an accelerating voltage of 200 kV(FEI com-
pany, Hillsboro, USA).

Cell proliferation assay

NPC cells in the logarithmic phase were seeded into 96-well
plates at a density of 2,000 cells per well in 100 uL. of RPMI-
1640 medium and cultured at 37 °C overnight. Plasmids were
transfected by Lipofectamine™ 3000. After transfection at 24,
48, 72 and 96 h, 10 pL of CCKS8 (Dojindo, Shanghai, China)
was added and incubated respectively for 4 h at 37 °C before
detecting optical densities (ODs). ODs of the resultant purple

solutions were measured at 450 nm.

Wound-healing assay

After transfection, the same number of cells (4x10%well)
in two groups were seeded into in a 6-well plate. After
being attached overnight, the cells were scratched with a
1 mL pipette tip, washed twice with PBS, and further
incubated in serum-free RPMI-1640. Images were taken
at 0, 6, 18 and 24 h with a Leica light microscope (DM4B,
Leica Corporation, Germany). The Image-Pro plus image
analysis system was used to measure the migration area.

Transwell migration assay

In vitro cell migration assays were examined by transwell
system (Corning, 3422, USA). After transfection, the same
number of cells (2x10°/well) in two groups were seeded on
a polycarbonate membrane insert and incubated. RPMI-
1640 without anything was supplemented in the upper
chamber in the traswell assay. RPMI-1640 with 10% (v/v)
fetal bovine serum were supplemented in the lower chamber
in the transwell assay. After 24 h, cells migrated into the
lower surface were fixed with 4% paraformaldehyde for
15 min, dried out at a room temperature, and then stained
with 0.1% crystal violet, seen under a microscope
(Olympus, IXTIFL, Japan).

Cell cycle assay

Cells (4x10%well) were seeded into T25 cell culture bot-
tle. After transfection, the cells were incubated in medium
with 10% FBS. The cells were cultured for 24 h, 36 h and
48 h respectively. Next, they were collected and fixed in
1 mL of cold 70% alcohol for 2 h at 4 °C. These fixed cells
were collected by centrifuging at 1000xg for 5 min,
washed with 1 mL of cold PBS and then resuspended in
500 pL, and incubated in propidium iodide (PI) dyeing
buffer (mixing 500 pL dyeing buffer, 10 uL RNase A and
12.5 uL PI of solution) for 30 min at 37 °C in the dark.
Finally, cells were added to each tube. The samples were
immediately examined with red fluorescence at a wave-
length of 488 nm. Light scattering was detected at the
same time. The cellular DNA content and light scattering
were analysed using the BD FACSCalibur flow cytometer
(BD Biosciences, Franklin Lakes, NJ, USA).

Cell apoptosis assay

Cell apoptosis was assessed by measuring the membrane
redistribution of phosphatidylserine using PE Annexin V
Apoptosis Detection Kit 1 (BD Biosciences, Franklin Lakes,
NJ, USA), according to the manufacturer’s instructions.
Briefly, cells (4x10%well) were seeded into a T25 cell culture
bottle. After transfection, the cells were cultured for 36 h.
Subsequently, the cells were in the logarithmic phase, washed
twice with cold PBS, resuspended in 1xBinding Buffer at a
concentration of 1x10° cells/mL, and then 100 pL of the
solution (1x10° cells) was transferred to a 2 mL culture tube.
Finally, cells were stained with 5 uL of PE and 5 pL of 7-
AAD, gently vortexed and incubated for 15 min at RT in the
dark. Then, the cells were filtered with a filter screen and
analysed using the BD FACSCalibur flow cytometer (BD
Biosciences, Franklin Lakes, NJ, USA). The cells in Q2 (late
stage apoptosis) and Q4 (early stage apoptosis) area were all
calculated as apoptotic cells.

Immunofluorescence assay

After transfection for 36 h in 24-well plates (2x10° cells), cells
were harvested and washed three times with PBS for 3 min;
slides were fixed with 4% paraformaldehyde for 15 min, cells
were washed three times with PBST for 3 min, and cells were
covered with 0.2% Triton X-100 for 10 min. cells were
washed three times with PBST for 3 min. After 1 h of blocking
in PBS +20% fetal bovine serum, cells were incubated with
primary antibodies of o -tubulin (Santa Cruz, sc-23948, USA;
dilution, 1:100) for 2 h at room temperature. Then, cells were
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washed three times with PBST for 3 min with fluorescein-
conjugated goat anti-mouse IgG(H+L) (ZSGB-BIO, ZF-0312,
China; dilution, 1:100) for 1 h at room temperature. Then, cells
were washed three times with PBST for 3 min. After counter-
staining with 1 pg/mlL. DAPI (Solarbio, coo65, China) for
5 min, cells were washed three times with PBS for 3 min
and ten times using distilled water. Cells were then air-dried.
Slides
Mounting Medium (Sigma, Darmstadt, Germany). Then

were mounted with Fluoromount™  Aqueous
observed and photographed using a fluorescence microscope
(Leica DM3000, Leica Microsystems Inc, Wetzlar, Germany).

In situ hybridization (ISH) assay

The oligonucleotide probe of EBERs was digoxigenin-
labelled at the 3 terminus. Fresh cell specimens were seeded
onto coverslips, washed three times gently and fixed for
10 min in 10% PBS-buffered formaldehyde. EBV detection
was performed by using an enhanced sensitive in situ hybri-
dization (ISH) detection kit (ZSGB-BIO, ISH-6022, China)
according to the manufacturer’s instructions. Briefly, after
dehydtated by 100% alcohol and air-dried, the cells were
digested by 20 pg/mL proteinase K for 10 min. Then incu-
bated with the Digoxin-congugated probe for 3 h and followed
with HRP-conjugated anti-Digoxin antibody (ready-to-use)
for 30 min at 37 °C. Finnally, the cells were colorated with
DAB for 5 min and hydrated and mounted with neutral resin.
Slides were observed and photographed using a general optical
microscope (Leica DM2500, Leica Microsystems Inc,
Wetzlar, Germany).

Western blot analysis

Cell lysates were collected by scraping the cells with RIPA
lysis buffer (Solarbio, Beijing, China) from the culture bottle,
and the protein concentrations were determined using the DC
Protein Assay Kit (Beyotime Biotechnology, Shanghai,
China) according to the manufacturer’s protocol. An equal
amount of protein lysate per sample was resolved on 8% or
10% sodium dodecyl sulfate-polyacrylamide gel electrophor-
esis (SDS-PAGE) (using 80 V constant voltage electrophor-
esis for 30 min, and then 120 V constant voltage
electrophoresis for 90 min) and transferred onto a polyvinyli-
dene fluoride (PVDF) membrane (Solarbio, Beijing, China)
(wet transfer 260 mA for 1.5 h). Incubated with primary
antibodies overnight at 4 °C in Primary Antibodies Dilution
Buffer (Beyotime, P0023A, Shanghai, China) (Table S1),
membranes were probed with desired primary antibodies fol-
lowed by the detection of chemiluminescent signals of the
peroxidase-conjugated secondary antibody using eECL

Western Blot Kit detection system (Cwbiotech, cm0049m,
Beiijing, China). Secondary antibodies were incubated for 1
h at room temperature. -actin was used as an internal control
to verify basal expression levels and equal protein loading.
The ratio of the specific proteins to -actin was calculated.

Statistical analysis

Statistical analysis of the data was carried out using the one-
way ANOVA test (among multiple groups) and LSD and
Bonferroni tests (between groups) by software SPSS 20.0
and GraphPad Prism (version 5; GraphPad Software, Inc.,
La Jolla, CA, USA). The data are presented as the
mean + SEM. Values are significant at *P<0.05, **P<0.01
and *P<0.001.

Results

EBV genome transfection resulted in
successful expression of EBV-encoded
products in HONEI cells, while no virus

particles produced

To validate whether the EBV genome was successfully intro-
duced into HONE] cells, the presence of LMP1, LMP2A and
EBNALI proteins were confirmed using WB and EBERs was
ISH assay after transfection. HONEI1-vector and HONEI-
EBV cells were observed green fluorescent protein (GFP)
under fluorescence microscope (Figure 1A). LMPI,
LMP2A[EBNAI and EBERs were all highly expressed in
HONEI1-EBV cells after transfection (Figure 1B and C).
Similar to the phenotype observed in NPC cells, HONEI1-
EBVcells expressed two essential type II EBV latency pro-
ducts. Meanwhile, transmission electron microscopy showed
no virus particles in HONEI1-vector and HONE1-EBV cells
(Figure S2). These data implied that introdution of EBV
genome by F plasmid successfully simulated an latency of
EBV in HONEI cells, which partially expressed products of
type II latent infection with no virus particle produced.

EBV genome introduction promoted
significant proliferation and accelerated

cell cycle progression in HONEI cells

To observe the phenotypes of EBV infected NPC cells, the
CCK8 method and flow cytometry were used to measure cell
proliferation. The OD values of HONEI-EBV cells were
clearly increased compared to those of HONEI-vector cells
(Figure 2A). This result demonstrated that EBV infection
enhanced the proliferation of NPC cells. Furthermore, EBV
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Figure 2 EBV genome introduction on NPC enhanced the proliferation and promotes cell cycle of HONEI cells. (A) The OD of HONEI-Vector and HONEI-
EBV cells at different time points (24, 48, 72 and 96 h) were detected using CCk8 assay. (B) The expression level of Cyclin DI protein was measured by
western-blot in HONEI-Vector and HONEI-EBV cells. (C, D, E) Different phases of cell cycle of HONEI-Vector and HONEI-EBV cells at different time points
(24, 36 and 48 h) were detected by flow cytometry. Experiments were repeated 3 times, and error bars represent = SD. (*P<0.05; *%P<0.01; #P<0.001, versus

vector group).
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genes are involved in the regulation of the cell cycle-related
protein cyclin D1. Introduction of the EBV genome increased
the protein levels of cyclin D1 in NPC cells (Figure 2B). As
shown in Figure 2C-E, flow cytometric analysis showed that
the G1 to S phase transitions were significantly accelerated in
HONEI-EBV cells compared with those in HONE1-vector
cells at 24, 36 and 48 h. Taken together, these data indicated
that the introduction of the EBV genome in NPC cells pro-
motes cell proliferation by accelerating the transition from G1
phase to S phase.

EBV genome introduction promotes
migration in HONEI cells

To evaluate the effect of EBV genome introduction on cell
migration, wound-healing and transwell assays were
employed to detect the mobility of HONEI cells. The results
showed that HONE1-EBYV cells had significantly higher moti-
lity (Figure 3A and C). Meanwhile, E-cadherin was also
down-regulated in HONE1-EBV cells (Figure 3B). In addi-
tion, an immunofluorescence assay revealed that the cellular
morphology of HONE1-EBV cells changed from round or
polygonal to spindle shaped (Figure 3D). The data above
suggest that the introduction of the EBV genome enhanced

cell migration in HONEI cells.

EBV genome introduction significantly

inhibited apoptosis in HONEI cells

Next, in order to further explore the effect of EBV on apopto-
sis. The results of the 7-AAD and PI double staining assay
showed that the apoptosis rate of the HONE1-EBV cells was
decreased, and this effect was significant (Figure 4A).
Furthermore, the expression of the anti-apoptotic protein
Bcl-2 was upregulated in HONE1-EBV cells (Figure 4B).
These results indicate that EBV genome introduction inhibited
apoptosis in NPC cells.

EBV genome introduction significantly
regulates the JAK/STAT, PI3K/AKT, and
NF-kB signalling pathways in HONEI cells

In this study, the expression levels of proteins associated with
signalling pathway proteins were assessed. The JAK/STAT
signalling pathway was impaired in HONE1-EBV cells. There
was no statistically significant change in the expression level
of the STAT3 protein, but the expression levels of the phos-
phorylated forms, p-STAT3(Tyr705) and p-STAT3(Ser727),
were downregulated after EBV genome introduction in the

NPC cell line (Figure SA and D). This effect is different from
NPC cells with EBV infection. This result requires additional
attention in future studies. Both the PI3K/AKT and NF-xB
signalling pathways were activated following EBV genome
introduction into the NPC cells. The expression level of the p-
AKT(Ser423) protein was upregulated in HONE1-EBYV cells,
and the expression level of AKT protein showed no statisti-
cally significant change (Figure 5B and E). Furthermore, while
the level of the p-P65(Ser536) protein, part of the NF-xB
signalling pathway, was upregulated in the HONE1-EBV
cells, the expression level of total p65 showed no difference
between HONE1-vector and HONE1-EBV cells (Figure 5C
and F). Thus, these findings demonstrated that the introduction
of the EBV genome negatively regulated the JAK/STAT path-
ways and positively regulated the NF-xB and PI3K/AKT
pathway in NPC cells. Research on the major factors affecting
the biological behaviour of EBV and how it affects disease
progression may support the development of targeted inter-
ventions that could improve prognosis.

Discussion
EBYV infection has been postulated to play an important role in
NPC development and progression by inducing multiple sig-
nal transducers and activators that regulate transcription.**
However, the mechanism underlying EBV’s role in NPC
development and progression is still elusive. EBV infected
NPC cells are not ideal for in vitro studies of the relationship
between EBV and NPC, as most NPC cells (except for the
C666-1)" frequently lose the EBV episomes upon prolonged
propagation. In this study, we established a simple EBV posi-
tive NPC cell model using F-factor plasmid-mediated EBV
genome introduction. F-factor plasmids exist in cells as epi-
somes, which mimic EBV latency in NPC cells. After trans-
fection with the EBV-containing plasmids, NPC HONE] cells
successfully expressed LMP1, LMP2A, EBNA1 and EBERs,
which is characteristic of type II latent EBV infection in NPC.”
However, no virus particles produced in this model, which
implied it’s defective to package lytic infectious virus.
Although C666-1 is a perfect cell model for NPC research,
C666 cell represents only an undifferentiated NPC subtype.>
So more representive EBV-positive cell lines with different
histological subtypes still need to be constructed. When com-
pared to HK1-EBV cell, a recombinant EBV-infected of HK1
cell,®® F-plasmid transfection can provide a simple model for
NPC research. In view of that C666-1 and HKI-EBV
expresses a type II latency profile characterized by the expres-
sion of EBNA1, EBER1/2, LMP1, LMP2A, LMP2B, and
BART transcripcts, in this study the expression of BART
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Figure 3 EBV genome introduction on NPC promoted the migration of HONEI cells. (A) Wound healing assays were performed in HONEI-Vector and HONEI-EBV cells.
Migration activity was determined by measuring the distance from boundary lines of scratch to cell-free space at different time points (0, 6, 8, 12 and 18 h). (B) The
expression level of E-cadherin protein was measured by western-blot in HONE|-Vector and HONEI-EBV cells. (C) Transwell assay was performed to detect the migration
ability of HONEI-Vector and HONEI-EBYV cells. (D) Immunofluorescence of a-Tubulin in HONEI-Vector and HONEI-EBV cells (bar:10 pm). Experiments were repeated at

3 times, and error bars represent * SD. (*P<0.05, #P<0.001 versus vector group).

transcripts and other EBV genome coding products still need
to be investigated. These results revealed that this method was
effective for introducing the EBV genome into the NPC cells
and that some of the latent virus-encoded genes were
expressed. Using this approach, additional EBV positive
NPC cell models can be successfully established by EBV
genome introducing.

EBV latent infection constitutively activates several
cancer associated signal pathway and then involved in
aggressive biological behavior.?”*® To invesitgate whether
these effects could be induced by EBV genome introdu-
cing in the NPC cells, several fundamental biological
behavior and multiple signalling pathways associated pro-
teins were assessed.
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The results showed that the exogenous EBV genome
promoted cell proliferation, accelerated the transition from
G1 to S phase and enhanced the expression of cyclin D1, a
key cell cycle regulator. Wound healing and transwell assays
detection showed that the introduction of the EBV genome
into NPC cells promoted cells movement. The cell migration
capacity was clearly enhanced in HONEI-EBV cells.
Meanwhile, expression of E-cadherin, an epithelial adhesion
molecule, which frequently down-regulated in multiple
malignancies, decreased.”” Furthermore, apoptosis was
inhibited, and the anti apoptotic protein Bcl-2 was up-regu-
lated in the HONE1-EBYV cells. These datas implied that the
expression of exogenous EBV genes, such as LMP1 and
EBERSs, which function are well known for their roles in

3031 hromotes cell survival and migration.

NPC progression,
The biological characters changes confirmed this cell model
is an appropriated model for NPC research. The close asso-
ciation between EBV and NPC had been well elucidated, as
the EBV genome is present in virtually all NPC cells.*?®
Several cancers associated signalling pathways (JAK/STAT,
NF-«B, PI3K/AKT, AP-1, and ERK-MAPK) were constitu-
tively activated by latent associated proteins LMP1 and also
EBERs.'?> %32 However, unlike the activated JAK/STAT3
signalling in C666-1*° and HK1-EBV cells,>” exogenous
EBV genes suppressed the JAK/STAT3 signalling pathway
in this cell model, which was activated in EBV positive NPC
cells.*® Constitutive STAT3 activation attributes to LMP1
expression in NPC cells and STAT?3 is a candidate therapeu-
tic target in NPC.**?> Activated JAK/STAT3 signaling
showed anti-apoptotic, promoting proliferative and migrative
effects.!” The causative factors lead to JAK/STAT3 inhibi-
tion still need to be identified in this cell model.

While the (PI3K)-AKT and NF-kB signalling pathways,
which are all constitutively activated in EBV-positive NPC

3637 were activated in

cells and clinical tissue samples,
HONEI cells with exogenous EBV genome. Activation of
the PI3K/AKT and NF-kB signalling pathways were fully
accepted to affect many cell biological processes, including
enhancement of protein synthesis, cell growth and
proliferation.'**® Taken together, the results suggested
that the artificial introducing EBV genome into NPC cells
may serve as a good tool for studying EBV in NPC, but the
subtle differences in cancer-associated pathways must be
considered. Despite of the EBV associated the HONEI1-
EBYV cell model, which mimicking of latent EBV infection,

may also have potential applicating value in NPC studies.

Conclusion

The research provided a new simple cellular model for the
study of the relationship between EBV and NPC. EBV genes
expression in NPC cells introduced with EBV genome by F
plasmid promoted proliferation, promoted cell cycle progres-
sion and migration, and inhibited apoptosis. NPC associated
signaling pathway activated except for JAK/STAT3 pathway,
which differ in EBV positive NPC. This cell model provided
an alternative model for NPV research.
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Figure S1 STR loci of HONEI-Vector and HONEI-EBV have basically matched with HONEI.
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Figure S2 Transmission electron microscopy of HONE|-Vector and HONEI-EBV cells observed no virus particles.

Table S| Antibodies used in Western blot

HONE1-EBV

Antibody Primary antibody Species Dilution
B-actin ZSGB-BIO (TA-09) Mouse 1:2000
LMP2A Santa Cruz (sc-101314) Rat 1:100
EBNAI Santa Cruz (sc-81581) Mouse 1:500
LMPI Abcam (ab78113) Mouse 1:500
STAT3 Santa Cruz (sc-8019) Mouse 1:200
p-STAT3(Tyr705) ThermoFisher (G.374.10) Rabbit 1:2000
p-STAT3(Ser727) ThermoFisher (PS727.2) Rabbit 1:2000
AKT Santa Cruz (sc-5298) Mouse 1:500
p-AKT(Ser473) Cell Signaling (#4060) Rabbit 1:2000
P65 Abcam (ab32536) Rabbit 1:500
p-P65(Ser536) Cell Signaling (93H1) Rabbit 1:500
Cyclin DI Cell Signaling (92G2) Rabbit 1:1000
E-cadherin Santa Cruz (sc-7870) Rabbit 1:1000
Bcl-2 Santa Cruz (sc-783) Rabbit 1:500
Secondary Antibody ZSGB-BIO (ZB-2305) Mouse 1:5000
Secondary Antibody ZSGB-BIO (ZB-2307) Rat 1:5000
Secondary Antibody ZSGB-BIO (ZB-2301)) Rabbit 1:5000
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