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Abstract
Background: piRNAs are a kind of noncoding RNAs that involve in tumorigenesis and development, but
the role of piRNAs in NSCLC remain unclear. In this study, we explored the role of piR-1366 in NSCLC .

Methods:The identi�cation of piRNAs was performed using Human Arraystar piRNA Array in NSCLC
tissues and adjacent normal tissues. up-regulated piR-1366 were validated in the NSCLC and selected for
further study of migration and metastasis. In addition, the expression of piR-1366 in 87 cases of NSCLC
was detected by in situ hybridization and the correlation between piR-1366 expression and pathological
parameters of NSCLC patients was analyzed. meanwhile, bioinformatics, qRT-PCR and West blotting were
used to examine the signal pathway of piR-1366 in migration.

Results: piR-1366 was up-regulated and positive expression in NSCLC ,The positive expression of piR-
1366 was closely related to lymph node metastasis of NSCLC, but not with age, gender, tumor location,
tumor size, tumor grade and TNM stage. piR-1366 is transfected into lung cancer cells to promote its
migration and metastasis. Mechanistically,WT1-3'UTR was complementary combination with piR-1366
by bioinformatic prediction and identi�ed as a direct target of piR-1366 through dual-luciferase reporter
assay. Over-expression and knockdown of WT1 could respectively rescue and simulate the effects
induced by piR-1366. Finally, piR-1366 promoted migration and metastasis by the WT1 /CDH1 pathway
in lung cancer cells.

Conclusions:Thus,our article suggested that piR-1366 was a novel pro-metastasis oncogene and may
represent a novel marker of diagnosis and treatment for Metastatic NSCLC.

Introduction
Lung cancer(LC) a common cancer of respiratory diseases in the world and its mortality rate and
recurrence rate are the highest among all malignant tumors (1). 60% of the patients will eventually die
from lung cancer according to statistics (2). LC can be divided into small cell lung cancer and non-small
cell lung cancer(NSCLC) according to pathological classi�cation, the most common type of LC is NSCLC.
the incidence of LC increased year by year and the average survival time of NSCLC patients was less than
6 months, and (3–4). Despite the continuous progress of molecular biomedicine research and the
improvement of medical treatment technology, the therapeutic effect of lung cancer has not been
signi�cantly improved. Therefore, it is very important and urgent to �nd new diagnostic indicators and
treatment methods of LC.

PIWI-associated RNAs (piRNAs )are a kind of non coding RNA with 21–35 nucleotide sequences (5), and
combine with PIWI protein to play important biological functions (6–7). In recent years, the research on
the function of piRNAs has become one of the hotspots in tumor research. Studies have shown that
piRNAs could regulate sperm epigenetics and maintaining germ stem cells in male germ cells (8). Many
piRNAs are abnormally expressed in malignant tumor tissues, and can promote or inhibit the proliferation,
apoptosis, invasion and migration of cancer cells (9–11). For example, the results of Qi et al. (12)
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suggested that piR-19166 target the CTTN gene and inhibit the invasion and distant metastasis of
prostate cancer cells, which is a new marker for early diagnosis and treatment of prostate cancer.

This project aims to study the expression of piRNA-1366 (piR-1366) in NSCLCs and explore its role and
mechanism in the development of NSCLCs, so as to provide a strong theoretical basis for clinical
diagnosis and treatment of NSCLCs.

Materials And Methods
NSCLC specimens’ collection

87 pairs of NSCSC tissues and adjacent normal lung tissues were obtained from the A�liated Hospital of
Yangzhou University,Yangzhou University(Yangzhou, China) from January 2018 to December 2019.
NSCSC was con�rmed by two pathologists. The age of NSCLC patients ranged from 39 to 76 years old,
including 56 males and 31 females. All fresh specimens were stored in liquid nitrogen before use. The
use of specimens and the collection of clinical data were approved by the ethics committee of the
A�liated Hospital of Yangzhou University(Approval No. 2018-08). Written informed consent was also
provided for the patients. All the clinicopathological parameters are summarized in Table 1, including age,
gender,smoking, tumor size,grade, lymphatic metastasis and TNM stage.

Cell culture

NSCLC cell lines (A549, H1650 and H460) and normal Lung epithelial cell (BEAC-2B) were purchased
from the Chinese Peking Union Medical College Cell Bank (Beijing, China). These cells were cultured in
Dulbecco's Modi�ed Eagle Medium (DMEM) with 10% fetal bovine serum (FBS) (HyClone, Australia), 120
IU/ml penicillin, and 120 mg/ml streptomycin at 37°C in humidi�ed incubators with 5% CO2.

Plasmid and Transfection

Plasmid of piR-1366 mimics/inhibitor and piRNA negative control (NC) were all purchased from Sangon
Biotech (Shanghai) Co., Ltd.(Shanghai, China). Plasmids were transfected into cultured cells using
Lipofectamine 2000 Reagent (Invitrogen) according to the product protocol, Then tumor cells were
incubated for 36 hour at 37°C with 5% CO2 before next experiments.

qRT-PCR

Total RNAs were isolated using TRIzol reagent (Invitrogen). The RNAs were set at an optical density (OD)
A260/280 ratio between 1.8 and 2.1 and an OD A260/230 ratio >1.8. RNAs were reverse-transcribed to
cDNA using the PrimeScript First Strand cDNA synthesis kit (Takara) according to the instructions(13).
qRT-PCR was performed with �uorescent quantitative Kit (2 × SYBR Green qPCR mastermix) on an
Applied Biosystems 7500 Real Time PCR system. The related primers were in table S1. The expression of
piRNAs and mRNAs was normalized to U6 and GAPDH, respectively.
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Arraystar piRNA array

The extracted total RNAs were submitted to AKSOMICS (Shanghai) Biotechnology Co., Ltd. (Shanghai,
China) for The Human Arraystar piRNA array, which is designed for pro�ling 23000 human piRNAs
(ArrayStar, Rockville, MD). Data analysis of expression pro�ling and image acquisition were provided by
AKSOMICS.

RNA in situ hybridization (RISH)

Para�n sections were dewaxed to water. Endogenous enzymes were eliminated by hydrogen peroxide
treatment at room temperature. The exposed tissues were digested with pepsin. Tissues were incubated
in an incubator with pre-hybridizing solution, and then hybridizing solution was added and incubated 12
hours. Add sealing solution after washing. Biotinylated digoxin was added. The tissues were added with
SABC. Biotinylated peroxidase was added. The tissues were stained with DAB, hematoxylin re-
dyeing,washing,dehydration, transparency, sealing. The hybridization solution containing the probe was
replaced by pre-hybridization solution as blank control.

Nude mice lung metastasis models

For metastasis models, LC cells (5 × 106) suspended by PBS were injected subcutaneously into the tail
veins of null mice (BABL/c, nu/nu, 23–27 g, 5–7 weeks of age, 10 mice/group) from Animal Center of
Yangzhou University. At the end of the arrays, the mice were scari�ed and the tumors and their lungs were
removed, quanti�ed and frozen for further assay. All nude mouse studies were approved in the animal
facility at Ethics Committee on Animal Experimentation of Yangzhou University accordance with
institutional guidelines.

Western blot assay

Western blotting has been described in the previous article (14). The simple steps are as follows: Total
protein extraction, Protein content determination, SDS-PAGE electrophoresis, Transfer membrane, Immune
reaction, Final gel image analysis. The primary antibodies included WT1(#ab180840), CDH1(E-
cadherin,#ab231303)), MGE3(#ab223162) and GAPDH(#2118), the second antibody was anti-rabbit
immunoglobulin G antibody (which had been combined with horseradish peroxidase). CD9 (#ab2215),
CD81(#ab109201), WT1 (#ab180840), CDH1(E-cadherin, #ab231303)), MGE3(#ab223162) and anti
rabbit immunoglobulin G antibody (#ab6721) were purchased from Abcam Biotechnology company,
GAPDH antibody (#2118) were purchased from CST Biotechnology company.

Dual-luciferase reporter assay

Bioinformatics method was used to predict the piR-1366 binding sites in 3'UTR of WT1. The length 368 nt
of WT1 3'UTR was ampli�ed and inserted into the luciferase reporter gene plasmid pGL3-BS. Wild type
(WT) gene plasmid and mutation type(Mut) gene plasmid were co-transfected into A549 cells. The
protein was extracted and used for luciferase detection.The activity of luciferase was determined by

https://www.abcam.com/wilms-tumor-protein-antibody-ab180840.html
https://www.abcam.com/wilms-tumor-protein-antibody-ab180840.html
https://www.abcam.com/wilms-tumor-protein-antibody-ab180840.html
https://www.abcam.com/wilms-tumor-protein-antibody-ab180840.html
https://www.abcam.com/wilms-tumor-protein-antibody-ab180840.html
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adding substrate. The relative �uorescence intensity was calculated, Firefly luciferase signal was used
for normalization. The primers of WT1 3′-UTR are shown in table S1.

Transwell migration

In 180 µl culture media of the upper wells, ten thousand of lung cancer cells without serum were seeded
on a fibronectin-coated polycarbonate membrane. In the lower wells, culture solutions contain 10% FBS.
After 12 hours, the tumor cells migrated to the membrane’ bottom surface and were �xed with methanol
for 20 minutes, then stained with 0.1% crystal violet for 15 minutes, observed and photographed under a
light microscope (Leica, Germany) at 10×20or 10×400 magni�cation.

Statistical analysis

SPSS V.16 software and GraphPad Prism V5.0 software were used for statistical analysis and all graphs.
Students’ T test was used to evaluate the differences between groups. The variables of count data were
analyzed by chi square test (χ2-test). P < 0.05 as a signi�cant difference between the two groups.

Results
Human piRNA Array’ data analysis

A piRNA expression pro�ling of �ve sample of NSCLC tissue and �ve normal lung tissues (NC) was
detected by Arraystar Human piRNA Array in AKSOMICS (Shanghai) Biotechnology Co., Ltd. . The screen
and data analysis were performed by AKSOMICS. The results showed that a box plot (Figure 1A) formed
a normalized log2-ratio distribution of intensities between the NSCLC group and NC group. Hierarchical
clustering was performed Hundreds piRNAs were aberrant expression that appear to up-regulated and
down-regulated in this data by Hierarchical clustering (Figure 1B). a Volcano Plot and a Scatter Plot
�ltered between the NSCLC and control with a threshold fold change > = 2.0 and p-value < = 0.05 was
performed (Figure 1C) to identify differentially expressed piRNAs with statistical signi�cance.

piRNAs validation in NSCLCs

Human piRNAs screen showed 5 up-regulated and 5 down-regulated piRNAs with P value less than 0.01
between NSCLC and NC, their expression levels were listed in Table 1. 2 up-regulated and 1 down-
regulated piRNAs have been validated by qRT-PCR in 87 pairs of tumor sample and normal tissues. The
expression of piR-1366 and piR-26323 were up-regulated while piR-31424 was down- regulated in sample
tissues (Figure 2). According to the results, up-regulated piR-1366 was only selected to do future
experiment.

Expression of piR-1366 in NSCLC tissues and cell lines

To further con�rm high expression of piR-1366 in piRNAs screen, RNA in situ hybridization (ISH) and qRT-
PCR were used to explore its RNA expression in 87 NSCLC tissues. As shown in Figure.3A, piR-1366
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expression was positive (78/87) compared with the adjacent normal tissues (negative, 6/87) via ISH. By
qRT-PCR expression of piR-1366 in NSCLC was obviously higher than that of in the adjacent normal lung
tissues (Figure.3B). In the lymph node metastasis (LNM)-positive group(n=46), piR-1366 is a higher
expression level than that of in LNM -negative group (n=21, Figure. 3C). There is closely relation between
expression of piR-1366 and LNM (Pearson correlation coe�cient=0.384, p 0.05). Similarly, up-regulation
of piR-1366 was detected using qRT-PCR in three lung cancer cell lines (A549, H1650 and H460)
compared with a normal Lung epithelial cell of BEAC-2B using qRT-PCR (Figure. 3D).

Collectively, the above �ndings suggest that piR-1366 expression may play a role of inhibitor in
development and metastasis of NSCLCs.

Clinicopathological signi�cance of up-regulated piRNA-1366 in NSCLC

Our experiments had shown that the expression of piR-1366 is up-regulated in NSCLCs, so we explored
the correlation between up-regulated piR-1366 RNA level and clinical parameters of NSCLC patients. As
shown in Table 2 there was a signi�cant difference in lymphatic metastasis (Pearson Chi-
Square=12.102, P = 0.001) between patients with low/ unchanged versus high expression levels of in
NSCLCs. Tumor grade (Pearson Chi-Square =3.057, P = 0.080) and TNM stage (Pearson Chi-Square
=2.909, P = 0.088) are almost statistically different. But no signi�cant correlations between piR-1366
expression levels and other clinicopathologic variables, including age,gender,smoking, and tumor size (all
P > 0.05, Table 2). These results suggested that high expression of piR-1366 is closely related to lymph
node metastasis, and it is involved in the process of NSCLC metastasis.

piR-1366 promoted cancer cellmigrationin and lung metastasis

Our above data demonstrated piR-1366 was relation closely with LN metastasis in NSCLC patients, so the
role of piR-1366 will be investigated in migration though Transwell assay. Firstly, lentiviral vector
overexpressing or silencing of piR-1366 and corresponding negative control (NC) was transfected and
com�rmed into A549 and H1650 by qRT- PCR analysis (P<0.01, Figure 4A-B). Then, the cancer cells were
used for migration. The results of migration showed overexpression of piR-1366 signi�cantly promoted
migration in lung cancer cells, but silencing of piR-1366 dramatically impeded the migration of A549 and
H1650 (Figure. 4C-D), both groups had signi�cant statistical signi�cance. To further investigate the role
of piR-1366 in driving lung cancer metastasis, lung metastasis models of nude mice were also
conducted. A549 cells with stably silencing of piR-1366(si-piR-1366) and control were injected through
the tail vein as compared with controls. The nude mice test result showed a signi�cant difference
between the si-piR-1366 animals and control groups in macroscopic observation of lung metastasis.
Furthermore, Histologic analysis revealed signi�cantly less and smaller metastatic foci in the harvested
lung tissues of nude mice injected with A549 cells with silencing of piR-1366 (Figure 4E-F). Collectively,
these results suggested that piR-1366 serves as a tumor oncogene in migration of lung cancer and a role
of promoter for piR-1366 in the regulation of metastasis in lung cancer.

WT1 is a direct target of piR-1366
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First, piR-1366 was predicted the possible target of by bioinformatics. piR-1366 is highly expressed in
lung cancer, so we assumed that its target gene might be a tumor suppressor gene. Then we compared
the gene sequence of piR-1366 with the 3 'UTR of common tumor suppressor genes(Rb, p53, PTEN, WT1
and so on). The results showed that piR-1366 only had four complementary binding sites with the 3' UTR
of WT1(Figure 5A), and had no complementary binding site with other tumor suppressor genes. Then, the
relationship between piR-1366 and WT1were con�rmed by Dual-luciferase reporter assay,q-RT PCR and
western blotting. The binding sequences of piR-1366, WT1 of wild type (WT) and WT1 of mutation type
(Mut) were showed in Figure 5B. Co-expression with WT1 -3′UTR/pGL3-BS and piR-1366 in lung cancer
cells caused signi�cant decrease in the luciferase activity compared with the negative control, but this
repressive effect disappeared by mutation WT1 (p < 0.05, Figure. 5C). This result indicated that piR-1366
exerts inhibitory effects on WT1 expression via binding with the 3′UTR of WT1. Meanwhile,
overexpression of piR-1366 suppressed WT1 expression, and silencing of piR-1366 promoted
WT1expression in levels of RNA and protein (Figure. 5D-E). These data suggested that piR-1366 may
inhibit WT1 expression by blocking WT1 post transcriptional translation, which is consistent with other
non coding RNAs.

PiR-1366 exerts to regulate WT1 expression

Rescue assays were conducted to determine whether WT1 was regulated though piR-1366-induced in
lung cancer cells. Firstly, Over-expression WT1 rescued the down-regulation of WT1 via high levels of piR-
1366. Further functional studies con�rmed that Over-expression of WT1 could abrogate piR-1366
mediated promotion of migration, whereas silencing WT1 could provoke anti- piR-1366 abilities to induce
migration (Fig. 6A-D). Collectively, these results indicated that piR-1366 inhibited WT1 expression and
then hindered migration in lung cancer cells.

PiR-1366 promotes metastasis though WT1 /CDH1 pathway in lung cancer

Previous evidence has suggested that CDH1 (also called E-cadherin) is a direct target of WT1, the WT1
/CDH1 pathways are involved in tumor metastasis (15-16). So whether the WT1 /CDH1 pathways could
be activated by piR-1366, qRT-PCR and western blot assay were used to test this effect after piR-1366
overexpression or knockdown. These results showed that WT1 was obviously decreased and CDH1 were
increased in high piR-1366 groups rather than those with low piR-1366 groups in mRNA (Figure.7A-B) and
protein (Figure.7C) level. Therefore, this study was concluded that the piR-1366 suppressed expression of
WT1, and then promoted CDH1 expression, the WT1/CDH1 signaling pathways might work in lung cancer
cells. Therefore, these data also demonstrated that the up-regulated piR-1366 effectively regulates
CTTN/CDH1 signaling pathways in vivo to promote metastasis of lung cancer.

Discussion
According to the global cancer database in 2018, lung cancer is the most common type of cancer in all
the population (11.6% of the total cases), and it is also the main cause of cancer death (18.4% of the total
cancer deaths)(17). In China, lung cancer now ranks �rst in the incidence of malignant tumors with an
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annual incidence of about 781000, and its death rate of six tumor is the �rst, the number of death is
about 626000(18). With the continuous development of treatment methods in recent years, more and
more targeted drugs and the comprehensive application of new biological immunotherapy, the survival
period and prognosis of patients with lung cancer have been improved(19).

piRNAs are a kind of non-coding small RNA and piRNA-1366 is one of piRNAs with the length of 24nt.
Gene alteration of tumor cells are regulated by a series of small molecules, including piRNAs. Existing
studies have shown that piRNAs played the role of oncogene or tumor suppressor gene in tumor
formation, development and progression of cancer(20). For example, piR-651, piR-4987, piR-20365, piR-
20485 and piR-20582 were highly expressed in breast cancer(21),The expression of piR-823 decreased in
gastric cancer, and the level of piR-823 was positively correlated with the stage of gastric cancer(22). Law
et al.(23)reported that the level of piR-hep1 was positively correlated with the invasion and metastasis of
hepatoma cells, indicating that piRNA might also participate in the invasion and metastasis of tumor
cells and other pathological processes. The abnormal high expression of piR-594040 was found in
bladder cancer(24). PiR-19166 inhibited the invasion and metastasis targeting CTTN gene in prostate
cancer cells. However, there are few studies on the mechanism of piR-1366 regulating
development and progression of NSCLC.

In the current study, piR-1366 was obviously up-regulated in NSCLC tissues and cell lines compared to
control group via ISH and qRT-PCR, and the higher the expression level of piR-1366 is, the more likely lung
cancer is to have lymph node metastasis. These data demonstrated piR-1366 expression may play a role
of tumor oncogene and pro-metastasis in development of NSCLC. Similarly, in vitro suggested that piR-
1366 could block cell migration of lung cancer cells and decrease the number of metastatic tumors in
lung model of nude mice. The observations explored piR-1366 was served as a biomarker of metastatic
NSCLC.

WT1 has been confirmed as a tumor suppressor and negative regulator of metastasis by previous study
(25-29). By bioinformatics predict that WT1 was a target gene of piR-1366 and there is four
complementary binding sites between piR-1366 and WT1 3’UTR region. Our arrays showed piR-1366
could inhibit directly protein translation of CNNT via 3’UTR region. These data confirmed that piR-1366 is
one of direct inhibitor of WT1, piR-1366/ WT1 axis involved in metastasis of NSCLC. Previous
considerable research has suggested that a number of WT1 signal pathways (WT1/ PEI, WT1/ alpha 4
integrin, WT1/ VEGF and WT1/CDH1) are involved in the formation and development of tumors
(15,16,25,30-31). Our results only con�rmed WT1/CDH1 signal pathway was valid in NSCLC, that the piR-
1366 overexpression signi�cantly suppressed the expression of WT1 and promoted CDH1 expression,
while silencing of piR-1366 expression showed the opposite results. These data showed that the piR-1366
activated WT1/ CDH1 signaling pathways and promoted migration and metastasis of NSCLC cells.
These are important markers of personalized therapeutics for early-stage NSCLC patients with LN
metastasis. Meanwhile, our experiments suggested that inhibition of WT1 expression could promote the
metastasis of lung cancer cells, which is contrary to the results reported [80-81]. Therefore, we speculated
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that the expression level of WT1 in lung cancer was different from that in other cancers, and it was also
related to whether WT1 itself has gene mutation.

In conclusion, up-regulated piR-1366 was related with metastatic NSCLC, piR-1366 promoted migration
and metastasis by activating WT1/ CDH1 signaling pathway, piR-1366 is an important oncogene
associated with metastatasis in NSCLC. These newly identified results could provide a novel diagnostic
and therapeutic target for NSCLC patients with lymph node metastasis.
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Tables
Table 1:  Identi�ed piRNA in NSCLC using piRNA array screen

Up-regulated piRNAS Down-Regulated piRNAs

PiRNA Fold Change PiRNA Fold Change

piR-1366 17.1 piR-15151 -28.3

piR-29595 13.2 piR-7283 -21.5

piR-26323 12.6 piR-31424 -16.6

piR-26754 9.3 piR-26522 -12.1

piR-26593 8.3 piR-6092 -9.0

 

Table 2  Correlation between piR-1366 expression and clinicopathological parameters
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Clinicopathological
Features

High piR-
1366

n 67

low / unchanged piR-1366 n
20

Pearson Chi-
Square

P
value

1. Age (years)     0.281 0.596

<50 38 10    

≧50 29 10    

2. Gender     0.047 0.828

male 42 12    

female 25 8    

3.Smoking     0.203 0.652

Yes 34 9    

No 33 11    

4.Tumor size     0.143 0.705

≥3 40 8    

 3 37 12    

         

5.Tumor grade     3.057 0.080

- 32 14    

- 35 6    

6. lymphatic metastasis     12.102 0.001

Yes 46 5    

No 21 15    

7. TNM stage     2.909 0.088

- 29 13    

- 38 7    

 

 

Figures
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Figure 1

piRNAs expression pro�ling of NSCLC in Arraystar piRNA Microarray. (A) Box plots revealed the
distribution of piRNAs in the �ve samples after normalization. (B) Hierarchical clustering was performed
to reveal the differentially expressed piRNAs between NSCLC and NC. (C) Scatter_plot and Volcano plots
revealed the differentially expressed piRNAs. Green and red dots represent signi�cantly down and
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upregulated piRNAs in NSCLC, respectively (fold change ≥5.0, P<0.01).Among them, 1247 and 1453
piRNAs were upregulated and downregulated, respectively.

Figure 2

qRT-PCR analysis of select piRNAs. Validation of selected piRNA by qRT-PCR in 87 NSCLC tissues
compared to march normal lung tissues. The expression of hsa_piR_001366 (piR-19004) and
hsa_piR_026323 (piR-26323) were up-regulated while hsa_piR_031424 (piR-31424) was down- regulated
in NSCLC tissues, *P < 0.05.
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Figure 3

Expression of piR-1366 in NSCLS tissues and cell lines.(A) ISH showed expression of piR-1366 was
positive (78/87) compared with the adjacent normal tissues (negative, 6/87). (B) qRT-PCR showed
expression of piR-1366 is higher than the adjacent normal tissues. (C) Compared with the negative group
of lymph-node metastasis (LM-), a significantly high level of piR-1366 was detected in the LM -positive
group (LM+) by qRT-PCR. (D) up-regulation of piR-1366 was detected using qRT-PCR in A549, H1650 and
H460 compared with normal lung epithelial cell BEAC-2B.
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Figure 4

PiR-1366 promoted migration and metastasis in LC. (A-B) Overexpressing or silencing of piR-1366 was
con�rmed into A549 and H1650 cells by qRT- PCR.*P<0.05. (C-D) The cell migration of A549 and H1650
was assessed by Transwell assay. *P<0.05. (E-F) The cell metastasis was assessed by assay of lung
metastasis models of nude mice after silencing of piR-1366 in A549. *P<0.05.
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Figure 5

piR-19166 targeted directly EPHA2 in PC3 cells. (A) DNA binding site sequence between piR-1366 and the
3′-UTR of WT1.(B) the sequence of wild type (WT) or mutant type (MT) of WT1 binding site and piR-
1366were showed. (C) The effect of piR-NC and piR-1366 on the activity of the luciferase reporter
containing either WT or Mut was detected by dual-luciferase reporter assay. (D-E) RNA and protein levels
of WT1 were, respectively, tested by qRT-PCR and western blot in A549 cells transfected with piR-1366 or
anti-piR-1366 compared with those treated with negative control. *P <0.05.
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Figure 6

Rescue assays detected the effects of WT1 regulated by piR-1366 in matastasis. (A-B) RNA and protein
levels of WT1 were detected respectively by qRT-PCR and western blot in A549 cells with the presence of
WT1 overexpression or vector control and si-WT1 or siRNA control. (C-D) Overexpression of WT1 rescued
the effects via piR-1366-induced, whereas knockdown of WT1 simulated the effects associated with piR-
1366 through cell migration in A549. Error bars represent the mean±SD of three independent experiments.
*P <0.05.
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Figure 7

piR-19166 activated WT1 /CDH1 pathways. (A) mRNA levels of WT1 were detected in A549 of piR-1366
overexpressing or silencing compared with the negative control (NC) by qRT-PCR. (B) mRNA levels of
CDH1 were detected in A549 of piR-1366 overexpressing or silencing compared with the negative control
(NC) by qRT-PCR. (C)Protein levels of WT1 and CDH1 were detected in A549 of piR-1366-overexpressing
or piR-1366-silencing compared with the negative control (NC) by western blot. Error bars represent the
mean±SD of three independent experiments. *P <0.05.
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