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Abstract: Lung adenocarcinoma (LAD) and lung squamous cell cancer (LSCC) are two most common histological 
types of lung cancer, while they differ in many aspects. Recent evidence shows that long non-coding RNAs (ln-
cRNAs) play an important role in the process of cancer initiation and progression. Thus, characterization of LAD 
and LSCC associated lncRNAs may help understand the difference between LAD and LSCC. Here, we analyzed 
three sets of RNA-seq data, including LAD RNA-seq data from TCGA project. We identified a novel lncRNA, long in-
tergenic non-protein coding RNA 1207 (LINC01207) which was significantly up-regulated in LAD tissues compared 
with paired non-tumor tissues (5.78 fold increase, P<0.05), while there was no significant differences between 
LSCC tissues and adjacent non-tumor tissues. The expression level of LINC01207 was associated with TNM stage of 
LAD patients, and higher LINC01207 level indicated advanced TNM stage (P<0.05) and shorter survival (HR=2.53, 
P<0.05). By small interfering RNA (siRNA) mediated knockdown of LINC01207, we determined the biological func-
tion of LINC01207 in A549 cell line. After knockdown of LINC01207, cell proliferation ability was inhibited. Further 
analysis showed that after silence of LINC01207, the percentage of apoptotic cells significantly increased. By RNA 
immunoprecipitation and Chromatin immunoprecipitation assay, we demonstrated that LINC01207 could bind with 
EZH2 and mediated trimethylation of histone 3 lysine 27 at the promoter region of Bad, an important pro-apoptotic 
gene. Finally, we developed xenograft tumor models in nude mice and xenograft tumors derived from A549 cells 
transfected with siRNA-LINC01207 had significantly lower tumor weight and smaller tumor volume. In summary, the 
novel lncRNA, LINC01207 is specifically up-regulated in LAD but not in LSCC; and LINC01207 could promote LAD 
cell growth both in vivo and in vitro.
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Introduction 

Lung cancer is one of the most common causes 
of cancer-related mortality [1] and the five-year 
survival is still poor, about 16.6% [2, 3]. In spite 
of recent advances in clinical and experimental 
oncology, the prognosis of lung cancer is still 
dissatisfying [4]. For lung cancer, about 85% 
newly diagnosed lung cancer cases are non-
small-cell lung cancer (NSCLC). Non-small cell 
lung cancer consists of several histology types, 
and the most common two types are lung ade-
nocarcinoma (LAD) and lung squamous cell 
cancer (LSCC) [5]. LAD and LSCC differs greatly 
in many aspects, therefore, it is essential to 
discover the molecular basis of LSCC and LAD.

Recently, mounting evidence shows that long 
noncoding RNA (lncRNA), which has been con-

sidered as transcriptome noise, exerts vital bio-
logical function [6-8]. In the pathological pro-
cess of cancer initiation and progression, many 
lncRNAs are widely involved and play important 
roles. For lung cancer, many functional lncRNAs 
have been well characterized, such as MALAT1 
[9], LET [10], TARID [11]. Due to the advances of 
high-throughout technology, such as microarray 
and RNA-sequencing, numerous lncRNAs have 
been detected and profiled in lung cancer [12-
14]. For example, White and colleagues [15] 
have characterized hundreds of  differentially 
expressed lncRNAs in lung cancer. In the study 
by White et al [15], they also identified various 
lncRNAs which show differential expression 
profiles between different pathological types of 
lung cancer. Considering the heterogeneity 
between LAD and LSCC, it is highly possible 
that these histological type specific lncRNAs 
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may have important function. The high-through-
out technology, especially RNA-sequencing, 
can yield huge amount of data, and numerous 
data are available for data mining. The land-
mark TCGA (the cancer genome atlas) project 
has released RNA-seq data of many cancers, 
including LAD, and data mining of TCGA RNA-
seq data is an effective method.

Long intergenic non-protein coding RNA 1207 
(LINC01207) is locates in the genomic 4q32 
locus, includes 3 exons and 2 introns, and tran-
scribes an lncRNA of 3212nt. In this study, we 
characterized that LINC01207 was a novel LAD 
specific lncRNA, which was significantly up-reg-
ulated in LAD and the expression level of 
LINC01207 was correlated with TNM stage. 
Both in vivo and in vitro experiments showed 
that LINC01207 could promote LAD cell 
proliferation. 

Methods

Patients and tissue samples

This study was approved by the Ethics 
Committee of Shandong University. Paired 
NSCLC tissues and adjacent non-tumor tissues 
were obtained from patients who received sur-
gical resection of NSCLC between 2005 and 
2012. All surgical specimens were snap-frozen 
and stored in liquid nitrogen immediately after 
resection until total RNA extraction. All tumor 
and paired non-tumor tissues were confirmed 
by experienced pathologists, as well as the 
pathological stage, grade, and nodal status. 
Clinical and pathological characteristics were 
also collected for each patient. Informed writ-
ten consents were obtained from all patients 
included in this study.

Cell lines and culture conditions

A549 cell line purchased from the Institute of 
Biochemistry and cell biology of Chinese acad-
emy of science (Shanghai, China). A549 cell 
line was cultured in RPMI 1640 medium 
(GIBCO) supplemented with 10% fetal bovine 
serum (10% FBS, GIBCO), 100 U/ml penicillin, 
and 100 mg/ml streptomycin in humidified air 
at 37°C with 5% CO2.

Total RNA extraction and qRT-PCR analysis

Total RNA was isolated with TRIzol reagent 
(Invitrogen, Carlsbad, CA, USA) according to the 
manufacture’s protocol. 1000 ng total RNA was 

reverse transcribed in a final volume of 20 μl 
using random primers under standard condi-
tions using the PrimerScript RT Master Mix 
(Takara, RR036A). The reverse transcription 
reaction was carried out under the following 
conditions: 37°C for 30 min; 85°C for 5 sec; 
and then hold on 4°C.

The quantitative real-time polymerase chain 
reaction (qRT-PCR) was performed using the 
SYBR Select Master Mix (Applied Biosystems, 
cat: 4472908) on ABI 7900 system (Applied 
Biosystems, Foster City, CA, USA) according to 
the manufacturer’s instructions. The relative 
levels of CCAT2 were determined by qPCR using 
gene specific primers. GAPDH was measured 
as an internal control. After the reverse tran-
scription, 0.5 μl of the complementary DNA was 
used for subsequent qRT-PCR reaction. The 
PCR primers used were as follow: 
5’-CCACATCGCTCAGACACCAT-3’ (sense) and 
5’-ACCAGGCGCCCAATACG-3’ (antisense) for 
GAPDH and 5’-CAGACACAGGCCATTCAGTC-3’ 
(sense) and 5’-CTTCTTCACCAGAAGCATTCC-3’ 
(antisense) for LINC01207 and 5’-CCCAGA- 
GTTTGAGCCGAGTG-3’ (sense) and 5’-CCCATC- 
CCTTCGTCGTCCT-3’ (antisense) for Bad and 
5’-GTTTTCCGCAGCTACGTTTTT-3’ (sense) and 
5’-GCAGAGGTAAGGTGACCATCTC-3’ (antisense) 
for Bak and 5’-CCCGAGAGGTCTTTTTCCGAG-3’ 
(sense) and 5’-CCAGCCCATGATGGTTCTGAT-3’ 
(antisense) for Bax and 5’-GGTGGGGTCAT- 
GTGTGTGG-3’ (sense) and 5’-CGGTTCAGGTA- 
CTCAGTCATCC-3’ (antisense) for Bcl2. The qRT-
PCR reaction was conducted under the follow-
ing conditions: 95°C for 30 sec, 40 cycles of 
95°C for 5 sec and 60°C for 60 sec. For cell 
expression, each sample was run in quintupli-
cate and each sample was run in triplicate for 
tissues expression. The Ct-value for each sam-
ple was calculated with the ΔΔCt-method, and 
the results were expressed as 2-ΔΔCT to analyze 
the fold change (tumor vs. normal): ΔΔCT=(CTtarget 

gene-CTactin)normal-(CTtarget gene-CTactin)tumor.

siRNA and transfection of NSCLC cells

A549 cells cultured on six-well plate were trans-
fected with small interfering RNA (siRNA) or 
negative control using Lipofectamine 2000 
(Invitrogen, Shanghai, China) according to the 
manufacturer’s instructions. Cells were har-
vested after 24 hours for qRT-PCR and other 
experiment. The siRNA sequences of 
LINC01207 were as follows: 5’-CCAGCTAA- 
GACATTAGTAA-3’ for siRNA1, and 5’-GCAGGAA- 
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GGAATCCACAAT-3’ for siRNA2. Sequences of 
EZH2 siRNA were 5’-GAGGUUCAGACGAGCUGA- 
UUU-3’ and non-specific siRNA (si-NC) was pur-
chased from Invitrogen.

Cell proliferation assay

A549 cells were seeded into 96-well plates 
(2×104/well) and incubated in RPMI 1640 at 
37°C and 5% CO2 atmosphere for 96 hours. 
The Cell Counting Kit-8 (CCK8) assay was used 
to determine relative cell growth according to 
the manufacturer’s instructions. The absor-
bance was measured at 450 nm with an ELx-
800 Universal Microplate Reader. Each experi-
ment was repeated at least three times 
independently. 

Colony formation assay

For colony formation assay, a total of 500 cells 
were placed in a fresh six-well plate and main-
tained in media containing 10% FBS, replacing 
the medium every 4 days. After 14 days, cells 
were fixed with methanol and stained with 0.1% 
crystal violet. Visible colonies were manually 
counted. Triplicate wells were measured for 
each treatment group.

Flow-cytometric analysis 

For cell cycle analysis, transfected cells were 
harvested after transfection by trypsinization. 
After the double staining with fluorescein iso-
thiocyanate (FITC)-Annexin V and propidium 
iodide was done by the FITC Annexin V Apoptosis 
Detection Kit (BD Biosciences) according to the 
manufacturer’s recommendations. The cells 
were analyzed with a flow cytometry (FACScan; 
BD Biosciences) equipped with a Cell Quest 
software (BD Biosciences). Cells were discrimi-
nated into viable cells, dead cells, early apop-
totic cells, and apoptotic cells. The percentage 
of early apoptotic cells were compared to con-
trol groups from each experiment. Cells for cell-
cycle analysis were stained with propidium 
oxide by the Cycle TEST PLUS DNA Reagent Kit 
(BD Biosciences) following the protocol and 
analyzed by FACScan. The percentage of the 
cells in G0-G1, S, and G2-M phase were count-
ed and compared.

RNA immunoprecipitation (RIP)

RIP experiments were performed using a 
Magna RIP RNA-Binding Protein Immuno- 

precipitation Kit (Millipore) according to the 
manufacturer’s instructions. Antibody for RIP 
assays of EZH2 was from Abcam.

Chromatin immunoprecipitation assay (ChIP)

The ChIP assays were performed using EZ-CHIP 
KIT according to the manufacturer’s instruction 
(Millipore, Billerica, MA, USA). The EZH2 anti-
bodies were obtained from Abcam. H3 trimeth-
yl Lys 27 antibody was from Millipore. The ChIP 
primer sequences forword 1#-GGAGCTGTC- 
ACTATCCCCAC, reverse 1#-CAATCACCTCTCG- 
GAACGTC, forword 2#-TCTGCCTCCTGTCCTCG- 
TAA, and reverse 2#-CGCCAATTCTCGTACGGTTTC 
were used for the promoter region of Bad.

Western blot assay

Cells were lysed using mammalian protein 
extraction reagent RIPA (Beyotime china) sup-
plemented with protease inhibitors cocktail 
(Roche. Switzerland) and PMSF (Roche, Switzer- 
land). Protein concentration was measured 
with the Bio-Rad protein assay kit. 50 μg pro-
tein extractions were separated by 12% SDS-
polyacrylamide gel electrophoresis (SDS-
PAGE), then transferred to 0.22 μm 
nitrocellulose membranes (Sigma-Aldrich. USA) 
and incubated with specific antibodies. ECL 
chromogenic substrate was used to visualize 
the bands. Anti-β-actin and anti-Caspase3 
were from Abcam (Hong Kong, China). Anti-
EZH2 and Bad was from Abcam (Hong Kong, 
China).

Xenograft experiment 

A549 cells were transfected with siRNA-
LINC01207 or negative control sequence using 
Lipofectamine 2000 (Invitrogen). After 48 
hours of transfection, the cells were collected 
and injected into either side of the posterior 
flank of the same male BALB/c nude mouse. 
The tumor volumes and weights were mea-
sured every 4 days in the mice; the tumor vol-
umes were measured as length×width2×0.5. 
20 days after injection, the mice were sacri-
ficed, the tumor weights were measured, and 
the tumors were collected for further analysis. 

Immunohistochemistry

Xenograft tumor tissues derived from A549 
cells transfected with negative control or si-
LINC01207 siRNA were immunostained for 
Bad. Anti-Ki67 was from Santa Cruz Bio- 
technology.
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Figure 1. Venny plot show that 6 lncRNAs were differentially expressed in all the 3 data sets (A). Expression of 
LINC01207 in lung adenocarcinoma patients (B) and lung squamous cell cancer patients (C). Red: up-regulation; 
green: down-regulation. In LAD patients with advanced TNM stage, LINC01207 expression level was higher (D). 
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Data source and statistical analysis

TCGA data was downloaded from the lncRNA- 
tor website (http://lncrnator.ewha.ac.kr/index.
htm). Student’s t-test, Spearman test, Pearson 
correlation analysis, Kaplan-Meier, and Cox-
regression were performed to analyze the data 
using SPSS 18.0 software. A P values less than 
0.05 were considered statistically significant.

Results

LINC01207 is upregulated in LAD

To investigate lncRNA expression profile and 
identify functional lncRNAs, we first download-
ed lncRNA expression data from the TCGA proj-
ect. By lncRNAtor website, a comprehensive 
resource for functional investigation of lncRNA, 
lncRNA expression data of LAD patients were 
downloaded. Two sets of data were retrieved: 
the first set of data consists of 245 LAD tissues 
and 46 normal lung tissues, and the second set 
of data were from 59 LAD patients, of which 31 
received cisplatin and 28 did not. Then, the 
third lncRNA expression data in LAD by White 
NM was also retrieved. Thus, 3 data sets were 
collected and two of them provided information 

observed in LSCC (Figure 1B and 1C). As 
shown, LINC01207 is up-reuglated in 49 of 60 
LAD patients with an average increasing fold of 
5.78. We further analyzed the correlation 
between LINC01207 expression level and clini-
cal features. As shown in Table 1, we found that 
the expression level of LINC01207 was associ-
ated with TNM stage, and higher expression 
level indicated advanced TNM stage (P<0.05, 
Figure 1D). Kaplan-Meier curve and Cox regres-
sion were further applied to assess whether 
LINC01207 was associated survival of LAD 
patients. As shown, compared with patients 
with low expression level of LINC01207, those 
with high expression level of LINC01207 had 
significantly shorter survival time (Figure 1E, 
HR=2.53, 95% CI: 1.36-5.49; P=0.037). 

Silence of LINC01207 inhibited proliferation in 
vivo

To probe the biological function of LINC01207, 
we designed small interfering RNAs (siRNAs) 
that can specifically target LINC01207. As 
shown, LINC01207 was effectively knockdown 
by siRNAs (Figure 2A). Then, we assessed 
whether the knockdown of LINC01207 could 
affect the biological function of A549, a LAD 

Compared with LAD patients with low expression of LINC01207, patients with high expression had poor survival (E). 
**P<0.01.

Table 1. Correlation between LINC01207 expression level and 
clinical characteristics

Characteristics Num of  
Patients (60) Percentage Fold 

Change P Values

Age (years)
    <50 7 11.67% 8.68 0.403
    50-70 45 75.00% 4.48
    >70 8 13.33% 10.55
Smoking
    Never 38 63.33% 7.45 0.294
    Ever 22 16.67% 2.89
Gender
    Male 29 48.33% 5.69 0.650
    Female 31 51.67% 5.86
Lymph Node Metastasis
    Negative 40 66.67% 6.71 0.081
    Positive 20 33.33% 3.92
TNM Stage
    I-II 44 73.33% 2.66 0.002*
    III-IV 16 26.67% 14.36
*Significant correlation.

about differential expression 
between LAD tissues and normal 
lung tissues, and one provided the 
information about response to 
chemotherapy. A venny plot was 
generated (Figure 1A), and we 
found 6 lncRNAs (LINC01207, 
LINC01426, LINC00152, CHKB-
AS1, TBX5-AS1, and FAM95B1) 
were differentially expressed in all 
the 3 data sets.

The novel long intergenic noncod-
ing RNA 1207, LINC01207 was 
chosen for further investigation. 
We first profiled the expression of 
LINC01207 in 80 pairs of NSCLC 
tissues and paired adjacent non-
tumor tissues, including 60 LAD 
and 20 LSCC patients. In consis-
tence with White NM [15], com-
pared with paired non-tumor tis-
sues, LINC01207 was significantly 
up-regualted in LAD (P<0.05) but 
no significant difference was 
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cell line. CCK8 assay showed that siRNA treat-
ment significantly inhibited proliferation of 
A549 cell line (Figure 2B). Colony formation 
assay also showed that colony formation ability 
was decreased after silence of LINC01207 
(Figure 2C).

Silence of LINC01207 promoted apoptosis

Flow cytometry was used to test whether cell 
cycle or apoptosis was affected by silence of 
LINC01207. We found that after knockdown of 

LINC01207, there was no significant change in 
cell cycle (Figure 3A). However, we observed 
that after silence of LINC01207, the percent-
age of apoptotic cells was significantly in- 
creased (Figure 3B). Consistent with FACIS 
analysis, western blot confirmed that the acti-
vated Caspase 3, an apoptosis marker, was up-
regualted after LINC01207 silence. These lines 
of evidence showed that LINC01207 could  
promote LAD cell proliferation by inhibiting 
apoptosis.

Figure 2. LINC01207 was efficiently knocked down by siRNA in A549 cell (A). CCK8 assay showed that knockdown 
of LINC01207 significantly inhibited cell proliferation (B). Knockdown of LINC01207 also inhibited colony formation 
ability of A549 cell (C). *P<0.05; **P<0.01.
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LINC01207 induced EZH2-mediated silence of 
Bad 

To determine the downstream target of 
LINC01207, by which LINC01207 modulate 
apoptosis, we examined the expression level of 
Bcl2 family genes after silence of LINC01207. 
As shown, the pro-apoptotic gene, Bad was 
mostly up-regulated after knockdown of 

LINC01207, and the up-regulation was also 
confirmed by western blot assay (Figure 4A, 
4B). Currently, most lncRNAs regulated gene 
expression on transcription and post-transcrip-
tion levels and location of lncRNA could provide 
information about the molecular function of 
lncRNA. Thus, we determined the distribution 
of LINC01207 between cytoplasm and nucle-
us, and most LINC01207 transcripts located in 

Figure 3. Cell cycle was not significantly affected by silence of LINC01207 (A). The percentage of apoptotic cells 
were significantly increased after knockdown of LINC01207 and the cleaved Caspase 3 was also up-regualted after 
knockdown of LINC01207 (B).
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nucleus (Figure 4C), indicating that LINC01207 
may regulate Bad on transcription level. Almost 
all lncRNA exert their function by binding to RNA 
binding proteins. By RNA immunoprecipitation 
(RIP) assay, we demonstrated that LINC01207 
could bind with EZH2 (Figure 4D), a core com-
ponent of plolycomb repress complex 2 (PRC2). 
PRC2 is an important regulator for histone 

modification, and mediate trimethylation at his-
tone 3 lysine 27 (H3K27). Previous evidence 
has showed that EZH2 might be associated 
with the H3K27-me3 at the promoter of Bad 
[16]. Using siRNA specific to EZH2, we demon-
strated that Bad was up-regulated after silence 
of EZH2 (Figure 4E). Thus, it is possible that 
LINC017 can repress Bad by binding to EZH2 

Figure 4. After silence of LINC01207, Bad was significantly up-regulated (A, B). Cell fraction analysis revealed that 
most LINC01207 transcripts located in nucleus (C). RIP assay showed that compared with IgG, LINC01207 could 
significantly bind with EZH2 (D). Western blot showed that after silence of EZH2, Bad was upregulated (E). ChIP as-
say revealed that after silence of LINC01207, the enrichment of EZH2 and H3K27-me3 level were decreased at the 
promoter region of Bad (F). In a set of 20 LAD patients, the expression levels of LINC01207 and Bad were negatively 
correlated (G). *P<0.05; **P<0.01.
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Figure 5. Knockdown of LINC01207 inhibited xenograft tumor growth in nude mice (A, B). Xenograft tumors derived 
from siRNA-LINC01207 transfected A549 cells had significantly smaller tumor volume (C) and lower tumor weight 
(D). IHC showed that Ki-67 staining was weaker in si-LINC01207 group and bad staining was higher in si-LINC01207 
group. **P<0.01.
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and mediate the H3K27-me3 at promoter 
region of Bad. To probe this hypothesis, we per-
formed chromatin immunoprecipitation (ChIP) 
assay and the results revealed that after 
silence of LINC01207 the enrichment of EZH2 
was decreased at the promoter region of Bad 
and the H3K27-me3 level was also decreased 
(Figure 4F). We further confirmed the negative 
correlation between LINC01207 and Bad in a 
set of 20 lung cancer patients. These lines of 
evidence showed that LINC01207 inhibited 
apoptosis by binding to EZH2 and mediating 
H3K27-me3 at the promoter region of Bad.

LINC01207 inhibited LAD in vivo

To test whether LINC01207 could inhibit LAD 
cell proliferation in vivo, we developed xeno-
graft tumor models in nude mice. After trans-
fection with negative control siRNA or siRNA-
LINC01207, A549 cells were injected to nude 
mice. As shown, siRNA-LINC01207 significantly 
inhibited tumor growth in vivo (Figure 5A, 5B). 
Tumors derived from siRNA-LINC01207 trans-
fected A549 cells had significantly smaller 
tumor volume and lower tumor weight (Figure 
5C, 5D). Ki-67 staining also confirmed that 
tumor proliferation was inhibited by siRNA 
treatment. IHC assay by Bad antibody also 
demonstrated that compared with tumors 
derived from negative control group, in the 
siRNA treated group Bad staining was stronger, 
which was consistent with in vitro experiments. 
Thus, this confirmed that LINC01207 could pro-
mote tumor growth in vivo.

Discussion

It has been proved that mammalian genomes 
encode millions of lncRNAs, which was consid-
ered “transcription noise” or “junk”. Now, 
increasing evidence has demonstrated that 
these lncRNAs are junk no more and on the 
opposite, these lncRNAs have important bio-
logical functions [17-19]. Dysregulation of 
lncRNAs has been found in various diseases [8, 
20, 21]. For cancer research, many cancer-
associated lncRNAs have been identified and 
characterized and these lncRNAs help further 
understand the molecular mechanism of can-
cer [22]. In addition, most of these cancer-
associated lncRNAs could be effective prog-
nostic biomarkers and even therapeutic targets 
[22, 23]. Therefore, identification and charac-
terization of cancer-associated lncRNA is 

essential for better understanding and treat-
ment of cancer.

For lung cancer, many works have been done to 
identify NSCLC associated lncRNAs, especially 
LAD and LSCC associated lncRNAs. By microar-
ray and RNA-sequencing, high throughout tech-
nology has provided huge number of data [12, 
24, 25]. By analysis of RNA-seq data from 
NSCLC tissues, White NM [15] have reported 
various LAD and LSCC related lncRNAs. 
Together with TCGA project, we are able to 
determine the expression profile of lncRNAs in 
lung cancer. Among these lncRNAs, we focused 
on LAD specific lncRNAs, which were specifi-
cally highly expressed in LAD tissues but not in 
LSCC. Thus, we found a novel lncRNA, 
LINC01207. LINC01207 is a 3212nt intergenic 
lncRNA, locates in the genomic 4q32 locus, 
and consists of 3 exons and 2 introns. We first 
validate the expression of LINC01207 in LAD 
and LSCC tissues. In consistence with White 
NM [15], LINC01207 was significantly up-
regualted in LAD tissues but not in LSCC tis-
sues, compared with adjacent non-tumor tis-
sues. In addition, the expression of LINC01207 
in LAD patients was quite homogeneity, since 
LINC01207 was up-regulated in 49 of 60 LAD 
patients. Further statistical analysis revealed 
that the expression level of LINC01207 was 
correlated with TNM stage of LAD, i.e., higher 
level of LINC01207 indicated advanced TNM 
stage. Survival analysis showed that LINC0- 
1207 could be a prognostic biomarker for LAD, 
and high LINC01207 expression level indicated 
poor survival (HR=2.53, P=0.057). Therefore, 
LINC01207 could be a LAD specific lncRNA.

We further analyzed the biological function of 
LINC01207 in vitro by siRNA-mediated silence. 
In A549 cells, a LAD cell line, we observed that 
after knockdown of LINC01207, proliferation 
ability was significantly decreased while cell 
migration and invasion ability was not affected. 
By flow cytometric analysis, we found that the 
percentage of apoptotic cells was increased 
after knockdown of LINC01207. Western blot 
also confirmed cleaved Caspase 3, biomarker 
of apoptosis, increased after knockdown of 
LINC01207. To further determine the role of 
LINC01207 in vivo, we developed xenograft 
tumor models in nude mice. Tumors developed 
from A549 cell transfected with siRNA-
LINC01207 had smaller tumor volume and 
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lower weight. Therefore, LINC01207 could 
inhibit proliferation of LAD both in vivo and in 
vitro.

Many lncRNA could bind with PRC2 and medi-
ate the H3K27-me3 at the promoter of specific 
genes. According to Khalil AM and colleagues, 
20% lincRNA could bind with PRC2 and there 
are many reports of these lncRNAs [26-28]. For 
apoptosis and Bad, few studies have character-
ized the regulatory role of lncRNA. In this study, 
we found LINC01207 inhibited the expression 
of Bad by recruiting EZH2 and mediated the 
subsequent H3K27-me3 at promoter region of 
Bad. In 2015, Deng HP [29] reported that the 
lncRNA HOTTIP may regulated Bad but the 
molecular mechanism was not clearly clarified. 
In the current study, we demonstrated that the 
lncRNA LINC01207 could regulate Bad via 
EZH2.

By searching published literature, we have 
found no reports about the biological function 
of LINC01207 in cancer or other diseases. In 
current study, we demonstrated that the novel 
lncRNA LINC01207 is up-regulated in LAD but 
not in LSCC tissues, and the expression level of 
LINC01207 is correlated with TNM stage and 
survival. By siRNA-mediated knockdown of 
LINC01207, we demonstrate that LINC01207 
could promote LAD proliferation both in vivo 
and in vitro. 
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