Tumor Biol. (2015) 36:7133-7142
DOI 10.1007/513277-015-3418-y

RESEARCH ARTICLE

JARID1B modulates lung cancer cell proliferation and invasion
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Abstract Although three therapeutic modalities (surgical
resection, chemotherapy, and radiotherapy) have been
established, long-term survival for lung cancer patients
is still generally poor. Until now, the mechanisms of lung
cancer genesis remain elusive. The JARIDI1B is a histone
demethylase that has been proposed as oncogene in several
types of human cancer, but its clinical significance and func-
tional role in human non-small cell lung cancer (NSCLC)
remain unclear. In present study, we found that JARID1B
was overexpressed in lung cancer cell lines and lung cancer
tissues but not in normal lung tissues. The proliferation and
invasive potential of lung cancer cells was significantly in-
creased by ectopic expression of JARID1B. Contrarily,
RNA interference targeting JARID1B in lung cancer cells
significantly decreased the proliferation and invasive potential
of cells. Moreover, we also found that the expression of p53
was modulated by JARIDI1B. Overexpressed JARIDIB cell
exhibited greatly decreased p53 expression, whereas silencing
of JARIDI1B expression dramatically increased p53 expres-
sion at both the messenger RNA (mRNA) and protein levels.
Inhibition of p53 by small interfering RNA (siRNA) reversed
the shJARID1B-induced suppression of proliferation and
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invasion. Our results collectively suggested that JARID1B
expressed in lung cancer played a role in lung cancer cells
proliferation and invasion, which may be partly associated
with the p53 expression.
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Introduction

Lung cancer ranks first of cancer mortality, and non-small cell
lung cancer (NSCLC) accounts for more than 80 % of lung
cancer [1]. Surgery should be the first choice for patients with
early-stage NSCLC. However, 80 % of NSCLC patients are
diagnosed in advanced stages [2, 3]. Although improvements
in diagnostic and therapeutic are made in lung cancer, the 5-
year survival rate of NSCLC patients remains less than 15 %
[3]. Stable biomarkers for risk assessment or predication of
clinical outcome and further investigations are necessary and
urgent.

Chromatin dynamics and cellular functions could be affect-
ed by covalent histone modifications, which include acetyla-
tion, methylation, phosphorylation, ubiquitination, glycosyla-
tion, and sumoylation [4]. Histone lysine methylation is the
most common one and control by histone methyltransferase
(HMT) enzymes and histone demethylase (HDM) enzymes
such as Jumonji (Jmj) and KDM1 [5]. Discriminate mono-,
di-, and tri-methylation and respective demethylation of ly-
sines within histones H3 and H4 encompassing euchromatic
domains act as a genome-wide epigenetic switch that can ei-
ther activate or repress transcription [6]. More recently, the
expression levels of JARID1B were reported significantly up-
regulated in cancer tissues, compared with those in corre-
sponding normal tissues in two independent researches [7,
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8]. JJARIDIB, also known as PLU-1, was identified in silico
and shown to be one of the demethylases capable of removing
the trimethyl group from histone H3 lysine 9 on pericentric
heterochromatin in mammalian cells [9]. A line of recent re-
ports indicated that hypoxic conditions can induce the expres-
sion of some JmjC family members, including JARID1B [4,
6, 10-12]. JARID1B has been shown to harbor HIF binding
sites in their promoter sequences [13].

However, the significance of JARID1B in lung cancer on-
cogenesis and cancer progression is not fully understood so
far. Here, we revealed the potential role of JARID1B in lung
cancer proliferation, invasion, and metastasis.

Material and methods
Patients and tissue samples

A total of 58 lung cancer tissue samples, along with matched
normal tissues, were used in this study. All of the samples
were obtained from the second affiliated hospitals of
Soochow University between 2008 and 2011. For all of the
patients who participated in this study, written informed con-
sent was obtained, which was approved by the Ethical
Committee of Soochow University School of Medicine.

Immunohistochemistry

Surgically excised specimens were fixed with 10 % neu-
tral formalin and embedded in paraffin, and 4-pum-thick
specimen sections were prepared. Immunostaining was per-
formed using the avidin-biotin-peroxidase complex method
(UltrasensitiveTM, MaiXin, Fuzhou, China). The sections
were deparaffinized in xylene, rehydrated with graded alco-
hol, and boiled in 0.01 M citrate buffer (pH 6.0) for 2 min with
an autoclave. Hydrogen peroxide (0.3 %) was applied to block
endogenous peroxide activity, and the sections were incubated
with normal goat serum to reduce nonspecific binding. Tissue
sections were incubated with JARID1B rabbit polyclonal an-
tibody (1:100 dilution). Mouse immunoglobulin (with the
same concentration of the antigen-specific antibody) was used
as a negative control. Staining for both antibodies was
performed at room temperature for 2 h. Biotinylated
goat anti-mouse and goat anti-rabbit serum IgGs were
used as a secondary antibodies. The sections were washed and
incubated with streptavidin conjugated with horseradish per-
oxidase. The peroxidase reaction was developed with 3,
30-diaminobenzidine tetrahydrochloride. Two indepen-
dent blinded investigators randomly examined all tumor
slides. Five views were examined per slide, and 100 cells were
observed per view at x400 magnification. Scores for
JARID1B membrane and cytoplasmic staining were calculat-
ed based on staining intensity (0, below the level of detection;
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1, weak; 2, moderate; and 3, strong) and the percentage of
cells staining at each intensity level (0—100 %). The final score
was calculated by multiplying the intensity score by the per-
centage, producing a scoring range of 0 to 300. The immuno-
histochemistry score cutoff point was established as 38 using
X-tile software program (version 3.6.3, Yale University
School of Medicine, CT, USA).

Cell culture and reagents

The normal lung epithelial cell line (BEAS2B) and lung can-
cer cell lines (HLAMP, H1299, H1650, A427, H460, and
A549) were obtained from the American Type Culture
Collection (ATCC, Rockville, MD, USA). Antibodies that
had been raised against JARID1B, p53, and p27 were pur-
chased from Cell Signaling Technology (Beverly, MA,
USA), and a mouse anti-PCNA antibody was obtained from
Abcam (Cambridge, MA, USA). The signal silence p53 small
interfering RNA (siRNA) and its control siRNA were pur-
chased from Cell Signaling Technology. All of the remaining
reagents were obtained from Sigma-Aldrich (St. Louis, MO,
USA), unless otherwise specified.

Plasmid construction and transfection

For overexpression, the cDNA representing the complete
open reading frame of JARID1B was cloned into the
pcDNA3.1 vector (Invitrogen, Carlsbad, CA, USA) to gener-
ate the JARID1B expression plasmid. The expression plasmid
was verified by sequencing both strands and was used to
transfect the H1299 cells to establish the JARID1B overex-
pression cell line. For JARID 1B RNA interference, the control
and JARIDIB short hairpin RNA (shRNA) plasmids were
purchased from Santa Cruz Biotechnology (Santa Cruz, CA,
USA) and was used to transfect the A549 cells to establish the
JARID1B knockdown cell line. The transfection efficiency of
JARID1B was confirmed by Western blotting and quantitative
reverse-transcription PCR (qQRT-PCR) analyses.

MTT assay

A 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyl tetrazolium
(MTT) assay was used to assess cell proliferation. The cells
were seeded, and 20 pl of the MTT solution (5 mg/ml) was
then added to each well at the indicated time. The absorbance
at 570 nm was measured using a microplate reader (Bio-Rad,
Hercules, CA, USA).

Colony formation assay
The cells were seeded in 6-cm dishes at a density of 300 cells

per dish. After incubation for 14 days, the colonies were fixed
with methanol for 10 min and stained with crystal violet for
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15 min, after which point the number of colonies containing
more than 50 cells was scored.

Western blot assay

Equal amounts of protein were separated using SDS
polyacrylamide gels and were electrotransferred to
polyvinylidene fluoride membranes (Millipore, Bedford,
MA, USA). The membranes were immunoblotted overnight
at 4 °C with primary antibodies, followed by their respective
secondary antibodies. 3-Actin was used as the loading
control.

Quantitative reverse-transcription PCR

RNA was extracted using TRIzol reagent, according to the
manufacturer’s recommended protocol (Invitrogen). qRT-
PCR was performed using Applied Biosystems (Foster City,
CA, USA) StepOne and StepOne Plus Real-Time PCR
Systems. GAPDH was used as a loading control. The follow-
ing gene-specific primers were used: JARIDIB, forward
5'-TGG ATA CGT GGC GTA AAA TG-3'and reverse
5'-CGA GCA GAC TGG CAT CTG TA-3'; p53, forward 5'-
GGC ACT TTT GAA GAT CAT TTT CTC-3' and reverse 5'-
CTG TGT TGA GGG CAATGA G-3'; and GAPDH, forward
5'-CAA GGT CAT CCATGA CAA CTT TG-3' and reverse
5'-GTC CAC CAC CCT GTT GCT GTA G-3'. The experi-
ments were repeated a minimum of three times to confirm the
results.

Immunofluorescence staining

The cells were grown on the sterile coverslips, and the cells
were fixed with 4 % paraformaldehyde and permeabilized
using 0.1 % Triton-X100. Cells were blocked with rabbit
anti-PCNA antibody followed by hodamine-conjugated anti-
rabbit secondary antibody. Finally, the cells were further
stained with 4, 6-diami-dino-2-phenylindole (DAPT).

Chamber assay

Migration and invasion assays were performed as previously
described [14]. Invasion assays were performed in 24-well
transwell chambers (BD Biosciences, Bedford, MA, USA)
containing polycarbonate filters with 8-um pores coated with
Matrigel (BD Biosciences). First, the cells that were suspended
in serum-free DMEM were added to the upper compartment of
the chamber and the medium containing 10 % FBS was added
to the lower compartment of the chamber. At the indicated
timepoints, the number of cells that had migrated through the
membrane and attached to the lower surface of the membrane
was counted under a light microscope for a minimum of ten
random visual fields. The migration assay was similar to the

invasion assay except that the upper side of the membranes
was not coated with the Matrigel.

Tumor formation assay in vivo

The in vivo tumorigenesis and metastasis assays were per-
formed, as previously described [14]. Briefly, 1x10° cells
were injected subcutaneously into the right flanks of severe
combined immunodeficient (SCID) mice. Tumor length (L)
and width (W) were measured every week, and tumor volume
was calculated using the equation: volume=(}#*xL)/2. After
5 weeks, the mice were sacrificed and the tumor volume and
weight were measured. All of the animal experiments were
performed with the approval of the Soochow University
School of Medicine Animal Care and Use Committee.

Statistical analysis

The results were analyzed using SPSS 18.0 software
(Chicago, IL, USA). Each experiment was repeated a mini-
mum of three times. A two-tailed ¢ test was used to determine
statistical significance. The results were presented as the
means+S.D. P values <0.05 were considered to be statistically
significant.

Results

Expression of JARID1B was upregulated in lung cancer
tissues and increased JARID1B expression correlates
with poor patient survival

To test whether JARID1B is overexpressed in lung cancer, we
first compared the expression of JARID1B in 58 lung cancer
tissue samples to those in the adjacent normal tissues using
immunohistochemistry. Human normal lung tissues did not
show immunostaining. JARID1B protein, which was local-
ized in the nuclei of tumor cells, was expressed in all human
lung cancer samples (Fig. 1a). These results indicate signifi-
cant overexpression of JARID1B in the nuclei of lung cancer
cells (Fig. 1a).

The ratio of JARIDIB-positive cells in the lung cancer
samples was higher than that in the normal lung tissue samples
(Fig. 1b, P<0.01). To evaluate whether increased JARID1B
staining in malignant lung cancer correlates with a worse
prognosis, Kaplan-Meier survival curves were constructed
using overall cumulative survival to compare the patients with
high JARID1B (n=32) staining to those with low JARIDIB
(n=26) staining. Our data revealed that high JARID1B stain-
ing correlated with overall poor survival in primary lung can-
cer (P<0.001, log-rank test; Fig. 1c). These results suggest a
possible role for JARID1B in the development or progression
of lung cancer.
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Fig. 1 Expression of JARID1B
in lung cancer tissues. a
Representative images of
JARID1B immunohistochemical
staining in normal lung tissue and
lung cancers. b Numbers of
JARID1B-positive cells in nor-
mal and tumor tissues were anal-
yses. ¢ Kaplan-Meier survival
analyses of lung cancer patients.
High JARID1B expression corre-
lates with a poorer overall cumu-
lative survival for lung cancer
patients (P<0.001, log-rank test).
**P<0.01 vs normal lung tissues
based on Student’s

t test. Scale bar, 50 pm

Fig. 2 Transfection efficiency of
JARIDIB in lung cancer cell
lines. a, b JARIDIB protein
levels in six lung cancer cell lines
and one normal lung epithelial
cell line, as assessed using
Western blotting analyses.
3-Actin was used as a loading
control. ¢ JARIDIB mRNA
levels in six lung cancer cell lines
and one normal lung epithelial
cell line, as assessed using qRT-
PCR analyses. d The transfection
efficiency of JARID1B in H1299
was analyzed by measuring pro-
tein levels by Western blotting. 3-
Actin was used as a loading con-
trol. e The transfection efficiency
of JARID1B in H1299 was ana-
lyzed by measuring mRNA levels
by qRT-PCR. f The transfection
efficiency of JARID1B in A549
was analyzed by measuring pro-
tein levels by Western blotting. [3-
Actin was used as a loading con-
trol. g The transfection efficiency
of JARID1B in A549 was ana-
lyzed by measuring mRNA levels
by qRT-PCR analyses. The data
represent the means+SD of three
independent experiments.
**P<0.01 vs control cells based
on Student’s 7 test
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Establishment of stable JARID1B transfectants in lung
cancer cell lines

The JARID1B expression levels in six lung cancer cell lines
(HLAMP, H1299, H1650, A427, H460, and A549) and one
normal lung cell line, BEAS2B, were measured by Western
blot (Fig. 2a, b) and qRT-PCR (Fig. 2c). The results show that
JARID1B were highly expressed in nearly all tumor cell lines
compared with the BEAS2B cell. The H1299 cell line was
chosen for establishing a stable cell line because it has lower
expression of JARIDIB in the six lung cancer cell lines. We
also used shRNA to generate a stable JARID1B knockdown
in the A549 lung cancer cell line. The transfection efficiency
was confirmed using Western blotting and qRT-PCR analyses.
As shown in Fig. 2d, e, the H1299 cells transfected with the
JARID1B expression plasmid expressed significantly high
level of JARIDIB at both the messenger RNA (mRNA) and
protein levels comparing to the vector cell lines. In addition,
the A549 cells transfected with the JARID 1B shRNA plasmid
expressed significantly lower level of JARIDIB at both the
mRNA and protein levels comparing to the control cells

(Fig. 2f, g).
JARID1B promoted lung cancer cell proliferation

We first explored the effects of JARID1B expression on cell
growth using the clonogenic assay. As shown in Fig. 3a,

Fig. 3 Effects of JARID1B on A
proliferation in lung cancer cell
lines. a The results of colony
formation assays that were
conducted in JARID1B-
transfected H1299 cell lines. b
Cell proliferation after JARID1B
overexpression in H1299 cell
lines was measured using MTT
assays. ¢ The results of colony
formation assays that were con-
ducted in JARID1B-knockdown
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A549 cell lines. d Cell prolifera- Mock
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JARID1B overexpression significantly increased the colony
formation efficiency of H1299 cell line, whereas JARID1B
knockdown significantly inhibited the colony formation
efficiency of A549 cells (Fig. 3c). Next, we also performed a
MTT assay to confirm the effects of JARID1B on proliferation.
We found that JARID1B overexpression dramatically en-
hanced the growth of H1299 cells (Fig. 3b), whereas the growth
efficiency was dramatically reduced in the A549 shRNA cell
lines (Fig. 3d). As PCNA is an important marker of cell prolif-
eration, we next examined the PCNA by immunofluorescence
staining. As shown in Fig. 4, we found that the overexpression
of JARIDIB in H1299 cells significantly upregulated PCNA
staining (Fig. 4a). Also knockdown of JARID1B in A549 cells
dramatically downregulated the staining of PCNA (Fig. 4b).
These results suggested that JARID1B could significantly pro-
mote the proliferation of lung cancer cells.

JARID1B enhanced lung cancer cell mobility

We next assessed whether JARID 1B could affect the ability of
lung cancer cells to migrate and invade using a transwell as-
say. JARID1B overexpression enhanced both migration and
invasion in H1299 cells (Fig. 5a, b). In addition, JARID1B
knockdown in A549 cells significantly inhibited cell migra-
tion and invasion (Fig. 5c, d). These results indicated that
JARIDIB significantly promoted the invasion and migration
of lung cancer cells.
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Fig. 4 Effects of JARID1B on A
PCNA in lung cancer cell lines. a

Immunofluorescence staining of

PCNA in JARID1B-transfected

H1299 cell lines. b Immunofluo-

rescence staining of PCNA in
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Knockdown JARID1B significantly inhibited
tumorigenesis in vivo

To explore the effects of JARID1B on tumorigenesis in vivo,
different cells were injected subcutaneously into the flanks of
nude mice. The diameters of the tumors were measured every
week. The tumors in the JARIDIB knockdown group
grew slower compared with those in the mice that had
been injected with the control cells during the subse-
quent days (Fig. 6a, b). We also analyzed the weight
of the tumors. As shown in Fig. 6¢, the average tumor
weight of shJARIDIB group was dramatically lower
than the control group in A549 cells. These results sug-
gested that JARID1B inhibits lung cancer cell xenograft
formation and growth in vivo. These results suggested that
knockdown JARIDIB inhibit lung cancer cell xenograft for-
mation and growth in vivo.
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DAPI

PCNA

Merge

JARID1B enhanced tumor proliferation and metastasis
partly via p53

The p53 has important roles in the proliferation, migration,
and invasion of various cancer types, including lung cancer
[15, 16]. Thus, we determined whether the p53 was involved
in JARID 1B-mediated tumor proliferation and metastasis. We
evaluated the effects of JARID1B on the p53 and its down-
stream molecules p27 in H1299 and A549 cells by Western
blot and qRT-PCR. As shown in Fig. 7a and Supplemental
Figure 1, upregulation of JARIDIB significantly inhibited
the expression of p53 and p27 in H1299 cells. Knocking down
of JARIDIB dramatically upregulated the expression of p53
and p27 in A549 cells. To further define a causal relationship
between p53 induction and defective foci formation, we
transfected A549 cells with both JARID1B shRNA and p53
siRNA (Fig. 7b). p53 inhibition significantly restored the



Tumor Biol. (2015) 36:7133-7142 7139
Fig. 5 Effe(;:ts OfJARIDl:B on A JARID1B B
invasion and migration in lung = BEEL P8 SN 8 EE Mock
cancer cells. a Migration and c T ;@:‘I{Q‘:“;L 1509 [ JARID1B
invasion ability was measured -% s ; A% )’4,;? o’ ‘F':;H 3 o
using Transwell assays in 5 . WM . ‘ : ;;:%. o_.‘;h{"' < 1001
JARID1B-transfected H1299 = b . B Mol R . & o} 3
cells. b The summary graphs are & f— : — .‘ “‘;; 5 ok
presented for the experiment that * o ,; i‘% ‘ L BN é 50
was outlined in a. ¢ Migration and 2 . ! \ B .! L O 3
invasion ability was measured 1 - S ?’:‘,'."J Al 0l -
using Transwell assays in =l S L& Gyl ‘3;4 b Migration Invasion
JARID1B-knockdown A549 cell . it 1.’ v st ie H1299
lines. d The summary graphs are
presented for the experiment that (o3 D
was outlined in ¢. The data repre- B P 9” el Q__sﬂhJﬁF{IﬂD_lB v
sent the mean number of cells per "3" ALRE G, et o mm Cr
field and are presented as the _5%"‘ e ‘}‘:' | f; E’o - Mttt 207 03 shJARID1B
means=SD of three independent g,;' ?’;\‘ i ';: h,,"_;.? =Y E 150
experiments. **P<0.01 vs con- 5[‘;\"‘; :f:& o’on;‘g;ﬁ i e %
trol cells based on Student’s # test = 8. e &2 ;‘! SR 11 S 1004
2| WETATREGT L 5
ol v;§"' : e ; : 3 ]
'% 1« w.’:"‘n s § 50 5k .
g 54 2 0- T |_1 T
— [ Migration Invasion
A A549

proliferation potential of A549 cells treated with JARID1B

Discussion

shRNA (Fig. 7c, d). We further tested the role of p53 in

JARID1B-induced migration and invasion by knocking
down p53 expression using siRNA. As shown in Fig. 7e, f,
the migration and invasion ability that was inhibited by
shJARID1B was reestablished following p53 knockdown
using siRNA. Thus, JARID1B siRNA knockdown impaired
the proliferation and migration potential of lung cancer cells at
least in part through p53 induction.

Fig. 6 Knockdown JARID1B
inhibited A549 cell line
tumorigenesis in vivo. a
Representative tumors are
presented from the JARID1B-
knockdwon A549 and control
cells. b Growth curves of lung
tumors after the injection of
JARID1B-knockdwon A549 and
control cells into SCID mice. The
error bars represent the means+
SD (n=4). ¢ Weight of tumors
was measured. ¥**P<0.01 vs con-
trol group based on Student’s ¢
test
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Lung cancer is one of the most common causes of cancer-
related deaths worldwide. And, non-small cell lung cancer
(NSCLC) comprises approximately 80 % of all lung cancers
[1]. Patients harboring NSCLC are frequently diagnosed at the
advanced stage, suffering by metastatically or locally ad-
vanced diseases. Nearly 90 % of lung cancer patients die of

metastasis [2]. Although great efforts and progressions have
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Fig. 7 The effects of JARID1B
on the p53. a The expression of
p53 and p27 in JARID1B-
transfected and knockdown cells
were examined using Western
blotting. 3-Actin was used as a
loading control. b The transfec-
tion efficiency of p53 siRNA 24 h
after transfection was measured
using Western blot analyses in
JARID1B-knockdown A549
cells. B-Actin was used as a
loading control. ¢, d siRNA-
mediated p53 inhibition signifi-
cantly restored the colony forma- C
tion (¢) and proliferation (d) po-
tential of A549 cells treated with
JARID1B shRNA. e The sum-
mary graphs show the migration
ability of JARID1B knockdown
A549 and its control cells after the
cells had been transfected with
p53 siRNA and its negative con-
trol. f The summary graphs are
presented for the experiment that
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been made in the study of the lung cancer in recent decades,
the molecular mechanism of lung cancer remains unrevealed.
In this manuscript, we identified JARIDIB as a candidate
target gene accounting for the promotion of lung cancer
growth and metastasis.

JARID1 family proteins can promote transcriptional acti-
vation, thus affecting important processes such as the hor-
mone response, stem cell renewal, germ cell development,
and cellular proliferation and differentiation [17—19]. Recent
researches showed that JARIDIB is highly expressed in ER-
positive primary breast cancers and regulated by both ERa
and HIF 1« in normoxia and hypoxia [12, 11, 18]. These re-
sults imply involvement of JARIDIB in tumorigenesis.
However, the mechanisms underlying JARID1B-involved
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carcinogenesis and the roles of JARIDIB in lung cancer are
largely unknown.

In the present study, we found that JARIDIB was
overexpressed in both lung cancer cell lines and lung cancer
tissues but not in normal lung tissues. The proliferation and
invasive potential of lung cancer cells was significantly in-
creased by ectopic expression of JARID1B. Furthermore, in-
terference of JARID1B by siRNA in lung cancer cells signif-
icantly decreased the proliferation and invasive potential.
Moreover, we also found that the expression of p53 was mod-
ulated by JARID1B. Overexpressed JARID1B cell exhibited
greatly decreased p53 expression, whereas silencing of
JARIDI1B expression dramatically increased p53 expression
at both the mRNA and protein levels. Inhibition of p53 by
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siRNA reversed the shJARID1B-induced proliferation and
invasion. Our results collectively suggested that JARIDIB
expressed in lung cancer played a role in lung cancer cells
proliferation and invasion, which may be partly associated
with the p53 expression.

Oncogene enhances tumor growth and invasive and meta-
static potential [20, 21]. Overexpression of oncogenes may
lead to a malignant cancer phenotype. Previous studies have
reported that the expression levels of oncogenes were in-
creased in tumors compared with normal tissues [22, 23]. To
confirm the tumor promoter function of JARID1B, we first
examined the levels of JARID1B in lung cancer samples and
matched normal lung tissue samples using IHC. The results
showed that JARID1B was significantly increased in cancers,
but not in the normal lung tissues, which suggested that
JARID1B was a candidate tumor oncogene in lung cancer.
To further explore the role of JARIDIB in lung cancer, we
transfected lung cancer cells either to ectopically express
JARIDI1B or to inhibit its expression using RNA interference.
Our in vitro experiments demonstrated that overexpression of
JARID1B significantly enhanced the proliferation, migration,
and invasion of lung cancer cells, while knockdown of
JARIDI1B inhibited cell growth and mobility. Our in vivo ex-
periments also demonstrated that JARID1B knockdown
markedly inhibited tumorigenesis and growth in nude mice.
These data further supported the tumor promoter role of
JARIDIB in lung cancer.

The p53 protein is a well-known tumor suppressor and has
been demonstrated to have an essential role in lung cancer
proliferation, motility, and invasion [22]. Lower expression
levels of p53 were observed in lung cancer tissues compared
with normal samples, and lower levels of p53 were associated
with both an increased risk of lymph node metastases and poor
prognoses [22, 24, 25]. Therefore, we studied the connection
between JARIDIB and p53. Our results indicated that the
levels of p53 and its downstream molecules p27 were signif-
icantly decreased in JARID1B-overexpressing cells and p53
and p27 were correspondingly upregulated in JARID1B
knockdown cells. Inhibition of p53 by siRNA reversed the
shJARID1B-induced suppression of proliferation and inva-
sion. Previous studies showed that JARID1B-mediated
H3K4 demethylation contributes to silencing of retinoblasto-
ma target genes in cells, suggesting a mechanism by which
retinoblastoma triggers gene silencing [26, 27]. Therefore, the
possible mechanism of JARID1B in regulating p53 and p27
levels maybe via H3K4 demethylation. All of these results
demonstrated that JARID1B promotes the proliferation, mi-
gration, and invasion activities of lung cancer cells partially
via downregulated p53.

In conclusion, we found that JARID1B expression was
generally higher in lung cancer lesions compared with
matched normal lung tissue samples. Our in vitro and
in vivo data demonstrate that JARID1B has a vital function

in promoting cell mobility, which is at least partially con-
trolled by the p53. Thus, we propose that the candidate tumor
oncogene JARID1B may be an effective novel therapeutic
target in the treatment of lung cancer.
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