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Introduction

Lung cancer is characterized by the growth of lung can-
cer in lung cancer, which may be primary, originated from 
lung cells, or secondary, and transferred from another 
source. In the latest research, Engreitz has found that the 
peak age of lung cancer in Britain is between 75 to 80 years 
(1). His study found that 30% to 45% of all lung cancers 
were diagnosed in patients over 70 years of age, and many 
of the symptoms of the elderly were nonspecific, such as 
fever and weight loss, usually due to complications (2,3). 
Engreitz study found that the paraneoplastic phenomenon 
related to some types of tumors may be the first sign of 
lung cancer. When evaluating mediastinum, MRI of the 
chest is equivalent to CT, but it is usually superior in de-
termining chest wall or vertebral body involvement (4,5). 
At present, the mainstream treatment of lung cancer will 
largely depend on the type of cell, the extent of diffusion 
and the physical condition of the patient, usually including 
surgery, chemotherapy and radiotherapy (6,7). This study 
has a certain reference value but has great limitations (8).

In recent years, there are more and more papers about 
the relationship between LncRNA and lung cancer. Xiao 
C found that LncRNA Hox transcription antisense RNA 
(hotair) can raise chromatin modifying factors to inhibit 
gene expression (9). Xiao C found that the expression of 
hotair increased in lung cancer and was related to metas-

tasis and poor prognosis. In addition, hotair also promoted 
the proliferation, survival, invasion, metastasis and drug 
resistance of lung cancer cells (10,11). Xiao C reviewed 
the molecular mechanism of hotair mediated invasive phe-
notype of lung cancer, and finally discussed the potential 
of hotair in the diagnosis and treatment of lung cancer, 
as well as the challenge of using hotair for lung cancer 
intervention (12). The expression, biological function and 
clinical significance of pvt1 in lung cancer. Xiao C detec-
ted the expression of LncRNAPVT1 in 82 NSCLC tissues 
and 3 lung cancer cell lines by quantitative real-time PCR 
(QRT PCR). It was found that LncRNA in NSCLC tis-
sues and lung cancer cells was higher than that in adjacent 
normal tissues and normal bronchial epithelial cells PVT1 
expression was significantly up-regulated, indicating that 
the increase of PVT1 expression was closely related to his-
tological grade and lymph node metastasis (13,14). This 
research progress provides a potential new treatment stra-
tegy for lung cancer treatment, but its feasibility still needs 
to be confirmed (15).

In this paper, we have previously examined the rela-
tionship between long-chain noncoding RNA16 and lung 
cancer cell proliferation. First of all, we use gene chip 
technology to detect the differential expression of LncR-
NA between lung cancer tissues and the corresponding 
adjacent tissues and then carry out follow-up cell function 
experiments on the long-chain non-coding RNA16 with 
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the largest expression difference to detect the long-chain 
non-coding RNA16. After that, we discussed the effect of 
genes on the proliferation and apoptosis of lung cancer 
cells and their molecular mechanism. The purpose of this 
study is to screen and verify the specificity and sensitivity 
of LncRNA related to the incidence of lung cancer. In order 
to identify and improve the molecular mechanism of lung 
cancer, the importance of long-chain non-coding RNA16 
is a potential goal of lung cancer diagnosis and treatment 
and provides data support and a theoretical basis.

Lung cancer is very common, and the risk factors for 
lung cancer mainly include smoking, air pollution, gene-
tics, etc., through the deletion of alleles (loss of hetero-
zygosity), chromosome instability and imbalance, muta-
tion of oncogenes and tumor suppressor genes and methy-
lation of promoters, the resulting epigenetic gene silencing 
and abnormal gene expression of cell proliferation contri-
bute to tumor development (16).

With the development of medical technology, many 
diagnostic methods for lung cancer have been invented, 
such as imaging technology, laparoscopic surgery, etc., but 
there are great limitations. The current gold standard for 
lung cancer diagnosis still depends on the histopatholo-
gical diagnosis, but it is traumatic and patients must bear 
more pain, so there is an urgent need for less injury and 
early diagnosis of clinical methods. With the development 
of molecular biology, many tumor-related genes have been 
found. For example, TMEM74 is a membrane protein that 
induces autophagy, and it has growth effects on HeLa cells 
(cervical cells) and HepG cells (liver) and other tumor cell 
lines (17,18).

It is reported that about 50% of cancer patients receive 
some form of radiotherapy alone or in combination with 
chemotherapy and/or surgery. Although radiation can ef-
fectively kill cancer cells to achieve local tumor control, 
not all malignant tumors are effective. The poor clinical ra-
diotherapy may be due to the insensitivity of the tumor to 
the dose of ionizing radiation or the ability of tumor cells 
to accept such insensitivity. Clinically, this phenomenon is 
defined as resistance to radiotherapy. Due to DNA damage 
and the repair of mutated genes, resistance to radiotherapy 
is often encountered, thus affecting the regulation of the 
cell cycle, activating various biological processes to pro-
tect cancer cells from radiation damage caused by tumor 
hypoxia, activating the signal pathway of survival before 
cell survival, promoting angiogenesis and Epithelial stro-
mal transformation. Therefore, at present, radiation resis-
tance is still a clinical problem that directly affects the 
development of cancer, recurrence and death (19).

LncRNA was once considered as a "junk gene" and did 
not play a biological role in biology, but with the birth and 
rapid development of gene chip technology and high-per-
formance sequencing technology (20). The results show 
that there are similarities between LncRNA and mRNA. 
It is speculated that the main sources are: genetic structure 
destroyed and chromosome rearrangement. At present, 
antisense transcription of LncRNArn, the most widely stu-
died, plays an important role in many diseases. According 
to the literature, the functions of LncRNA mainly include 
transcription intervention, chromatin remodeling, promo-
ter inactivation induced by transcription binding factors, 
auxiliary protein activation, transcription factor activation, 
oligomerization of activated proteins, transcription factor 
transport and epigenetics. The function of LncRNA will 

also be determined by the epigenetic inhibition of genes 
and the specific sub-location of LncRNA in cells. Accor-
ding to the location of LncRNA in the genome, it can be 
divided into four subtypes (21-22). Among them, LncRNA 
overlapped with protein mRNA molecules will affect the 
transcription level of neighboring genes, thus affecting 
many physiological and pathological activities. LncRNA 
controls gene transcription through promoters that com-
petitively bind to p53 protein. Therefore, the molecular 
mechanism of LncRNA can be studied to find a new me-
chanism of action (23).

With the development of LncRNA research, the rela-
tionship between tumor and LncRNA is becoming clear. 
LncRNA can submerge PRC2 by recruiting cytosine, thus 
promoting the occurrence and development of lung can-
cer, over expressing in vivo, and inhibiting the prolifera-
tion of small cell lung cancer in vitro (24). It is found that 
LncRNA can not only be used as a photo-oncogene to sti-
mulate the proliferation of tumor cells through appropriate 
ways, but also another part of LncRNA can be tumor sup-
pressor gene, promote cell apoptosis or interact with other 
related genes, and inhibit the emergence and development 
of tumor. Therefore, lung cancer research can start with 
the main genes encoding proteins, and use high-perfor-
mance sequencing technology to detect the corresponding 
LncRNA (25).

Materials and Methods

The study collected 80 lung cancer patients who unde-
rwent lung cancer surgery. The tumor was removed and 
immersed in dirt and kept in Marin. In addition to the mass, 
normal lung tissue was cut more than 2cm away from the 
mass as a negative control. All patients did not receive 
radiotherapy or chemotherapy before the operation. All 
patients signed informed consent and realized that tissue 
samples had been used for this scientific study. In this stu-
dy, LncRNA chips were used to detect RNA in three lung 
cancer tissues and corresponding normal tissues.

Construction and transfection of lentivirus
The lentivirus used in this study was manufactured by 

Shanghai Jikai Biotechnology Co., Ltd. and constructed 
lentivirus (Lenti-LncRN16) with full-length LncRN16 
sequence and lentivirus (LncRN16-shRNA) with lncrn16 
gene. The screening method and stable transfectors of 
lentivirus were as follows: lentivirus-LncRN16 and Ln-
cRN16-shRNA lentivirus were added respectively, and cell 
culture was carried out. On the base, incubation continued 
for 24 hours to obtain transiently transfected cell lines. 
After transfection with Lenti-LncRN16 and LncRN16-
shRNA lentiviruses, the stable transfectors were added to 
the culture medium together with puromycin and cultured 
for 2 weeks.

Tissue and cell RNA extraction
In this study, Trizol was used to extract 100 samples 

from lung cancer tissues in six pore plates per 100 ml of 
Trizol, or in 100 tissues of 50-80 mg. With Trizol, 5-15ugr-
na could be extracted from one million cells, and 1-10ugr-
na could be extracted from one mg of tissues. The method 
of extracting tissue RNA is as follows: Firstly, take out a 
tissue from formalin, cut tissue with scissors, then crush 
tissue with tissue homogenizer to make it homogeneous, 
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Cell cycle percentage, colony forming ability and cell 
proliferation activity of A549 cells in each group

The results of flow cytometry showed that the percen-
tage of cells in the G0 / G1 phase was 61.15% ± 1.07% 
in the Si-NC group and 24.28% ± 1.16% in the S phase. 
Compared with Si-NC group, the percentage of G1 phase 
cells (71.6% ± 0.96%) in Si-LncRNA16 group of G0 cells 
increased significantly (P < 0.05), while the percentage of 
cells (16.04% ± 0.92%) decreased significantly (P < 0.05). 
The results of cell colony formation are shown in Figure 1.

It can be seen from Figure 1 that the colony-forming 
ability (58.00 ± 7.37) of the Si-LncRNA16 group is si-
gnificantly lower than that of the Si-NC group (317.00 ± 
57.97) (P < 0.05). The results of the CCK8 experiment 
showed that compared with the Si-NC group (0.92 ± 0.07), 
the proliferation activity of the Si-LncRNA16 group (0.67 
± 0.08) decreased significantly (P < 0.01).

mRNA and protein expression of LncRNA16, cy-
clinD1 and Cdkn2b in A549 cells of each group

In this study, QRT-PCR was used to detect: Compared 
with the si-NC group, the expression level of LncRNA16 
and CyclinD1 mRNA in A549 cells of the Si-LncRNA16 

soak scissors and other tools in 0.1% DEPC water at 37 ° 
C for 12 hours, and then sterilize at 120 ° C for 30 minutes 
to remove the remaining DEPC. Operators also need to 
wear masks and hats to prevent RNA samples from being 
contaminated by tissue samples. After grinding the tissue, 
put about 200 mg of tissue powder into a centrifuge tube, 
add 3 ml of Trizol reagent and shake well to mix well. The 
supernatant contains RNA. After absorbing the superna-
tant, place it in a sterile centrifuge tube without enzyme. 
Then add 1 ml isopropanol to the supernatant, place it at 
room temperature for 15 minutes, and then centrifugate 
at low speed. After centrifugation at high speed for 15 
minutes (12000 RPM), RNA was centrifuged and precipi-
tated at the bottom of the centrifuge tube. The precipitate 
was white. Discard the supernatant, leaving the white pre-
cipitate as RNA, then add DEPC to the centrifuge tube, 
and dissolve the RNA in water to obtain different concen-
trations of RNA. The RNA sample is stored in an ultra-low 
temperature refrigerator at - 80 ° C for future reference. 
The process of RNA separation from tissues is described 
above. The method of cell RNA extraction is the same as 
that of tissue RNA extraction, but it is slightly different 
in the stage of cell processing. This is a brief description 
of the cell treatment method. 95-d and A549 cells in the 
logarithmic growth stage were selected and cultured in a 
10 cm dish. After removing the medium, directly add 1-2 
ml of triazole solution, and carefully pipette with a dispo-
sable pipette to make the cell completely contact with the 
triazole solution, and incubate at room temperature for 10 
minutes, so that the cell can fully split. The subsequent 
steps of RNA extraction are the same as above.

LncRNAChip detection
The discovery of the LncRNA chip used by the Ins-

titute was completed by Shanghai Borui Biotechnology 
Co., Ltd Trizol was used to isolate the total RNA from 
three cases of lung cancer and paracancerous tissues and 
then sent to the company for detection of the LNC RNA 
chip (Agilent company of the United States). The chip can 
detect 41053 LncRNAs and 29417 mRNA, and the test 
results are confirmed by real-time PCR.

Statistical Aanalysis
Spss21.0 software was used for data analysis in this 

experiment, and the experiment process was repeated 
three times, so as to ensure the stability and accuracy of 
the experimental results. The Chi-square test was used in 
clinical correlation analysis, and the difference was statis-
tically significant (P < 0.05).

Results

Up-regulation of mRNA expression of LncRNA16 in 
lung cancer

Real-time fluorescence quantitative PCR was used to 
detect the expression level of LncRNA16 mRNA in lung 
cancer and adjacent tissues., The results are shown in 
Table 1.

From Table 1, we can see that the expression level of 16 
mRNA in LncRNA16 in tumor tissue is 0.94 (0.48, 1.70), 
and the expression level near cancer tissue is 0.65 (0.45, 
0.86) (P = 0.019). It can be seen that compared with the 
lung cancer group and the adjacent cancer group, LncR-
NA16 is highly expressed in lung cancer tissue, P = 0.019.

Figure 1. Experimental detection of A450 cell proliferation activity 
in each group.

Group Median and quartile spacing
Lung Cancer Group 0.94(0.46,1.72)

Paraneoplastic Group 0.65(0.43,0.89)

Table 1. Lung cancer LncRNA16 mRNA expression.

Figure 2. QRT-PCR method was used to detect the expression levels 
of BLACAT1, CyclinD1 and CDKN2BmRNA in A549 cells in each 
group.
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group was significantly lower (P < 0.05 or P < 0.01), and 
the expression level of cdkn2b mRNA was significantly 
higher (P < 0.01). The experimental results are shown in 
Figure 2.

It can be seen from Figure 2 that according to the Wes-
tern blotting detection method: compared with the Si-NC 
group, the expression level of cyclinD1 protein in A549 
cells of the Si-LncRNA16 group was significantly lower 
(P < 0.05), while the expression level of cdkn2b protein 
was significantly lower (P < 0.05).

Verification of down-regulation of stable lung cancer 
strains

The cell lines A549 and H1299 of shLncRNA16 and 
SHNC plasmids transfected with the virus were observed 
under a fluorescence microscope, as shown in Figure 3.

By observing the efficiency of fluorescence expres-
sion in Figure3 cells, we selected A549 and H1299 cell 
lines stably expressing shLncRNA16, extracted SHNC, 
extracted RNA and protein (for standby), and checked the 
expression level of LncRNA16 mRNA in transfected cells 
relative to SHNC cells by RT-PCR, as shown in Figure 4.

As can be seen from Figure 4, shLncRNA16 mRNA 
expression in A549 was reduced by 40% (P < 0.001) com-
pared with normal cells, while LncRNA16 mRNA expres-
sion in H1299 was reduced by 70% (P < 0.001) compared 
with normal cells, so a stable cell line was successfully 
established.

Discussion

Lung cancer mortality ranks fourth in China. Most of 
the patients are diagnosed as advanced cancer with short 
survival time and poor prognosis. Traditional surgery or 
radiotherapy, chemotherapy have limitations, most pa-
tients will show drug resistance in the later stage, leading 
to cancer cell metastasis leading to treatment failure, so it 
is urgent to find the pathogenesis of lung cancer to ensure 
the subsequent clinical diagnosis and treatment, good refe-
rence basis.

In this study, we found the expression of iLncRNA16 
in cancer tissues and paracancerous tissues of lung can-
cer patients, and found that incrna was abnormally high 
in lung cancer, suggesting that it may be related to some 
biological functions of lung cancer. In subsequent expe-
riments, shRNA expressing lentivirus was used to inhibit 
the proliferation of cancer cells, and puromycin was scree-
ned to obtain stable A549 and H1299 strains, which conti-
nued to inhibit LncRNA16. Through Transwell, cell clone 
test, CCK8 and other experiments, it was found that incrna 
was inhibited in lung cancer.

In this study, we also found that LncRNA, as the an-
tisense transcription of Dicer1 ribonuclease type III, is lo-
cated on chromosome 14, so LncRNA16 may be transcri-
bed from atcevw. It has been reported that in the absence 
of Dicer1 protein, up-regulation of sequence expression 
can be activated to promote the proliferation, invasion and 
metastasis of lung cancer cells.
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