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+is study investigates the expression of nonreceptor protein tyrosine phosphatase 6 (PTPN6) gene in different colon cancer cells
and its effect on malignant biological behavior. +e expression level of PTPN6 mRNA in different colon cancer cell lines was
detected by qPCR. CCK-8, clone formation assay, scratch assay, and transwell assay were used to detect the effect of knockdown or
overexpression of the PTPN6 gene on the malignant biological behavior of colon cancer cells. CO-IP assay was used to detect the
interaction protein of PTPN6. PTPN6 was highly expressed in colorectal cancer tissues. High expression of PTPN6 is associated
with poor prognosis in patients with colon cancer. PtPN6 knockdown inhibited the proliferation, invasion, migration, and
clonogenesis of colorectal cancer LOVO and SW480 cells. At the same time, the knockdown of PTPN6 inhibited the EMTprocess
in colorectal cancer. CO-IP results showed that PTPN6 had a protein-protein interaction with EGFR. Overexpression of EGFR
increased the carcinogenic effect of PTPN6.+e high expression of the PTPN6 gene can promote the proliferation, migration, and
invasion of colon cancer cells. PTPN6 can interact with EGFR. PTPN6-EGFR complex may be an important factor affecting the
biological characteristics of colon cancer cells and a potential therapeutic target.

1. Introduction

Colon cancer is the third most common malignancy in the
world and the fourth most deadly [1–3]. Colon cancer poses
a serious threat to human health [4]. Metastases are the
leading cause of death in patients with colon cancer [5].
Further study on the mechanism of colon cancer metastasis
is of great significance to improve the prognosis of patients
[6, 7].

EMT process is an important biological process for
epithelial cells of malignant tumors to acquire the ability of
migration and invasion [8–12]. +erefore, the research on
the molecular mechanism of EMT in malignant tumor cells,
the exploration of new diagnostic methods based on the key
regulatory molecules of EMT and the boot treatment
methods is currently the focus of tumor metastasis research
[13–15]. Protein-protein interactions are usually those in
which two or more proteins interact to perform biochemical
functions [16]. Proteins are the executors of life. However,
the functions and behaviors in the life activity signal network

are not completed by a single protein, which often needs the
interaction between protein and nucleic acid and between
protein and protein. Protein interaction networks are of
great significance for the study of various signal networks
and transcriptional regulation processes in living organisms
[17].

PTPN6, a nonreceptor protein tyrosine phosphatase 6, is
considered to be a major regulator of inflammation [18].
Studies have shown that PTPN6 can inhibit caspase-8 and
Ripk3/Mlkl-dependent inflammation [19]. PTPN6 inhibits
inflammation. PTPN6 restricts IL-1α-induced neutrophilic
dermatosis by blocking syphilis kinase activation [20].
Furthermore, inhibition of PTPN6 aggravates alumina
nanoparticle-induced COPD in mice by activating the STAT
pathway [21]. +e epidermal growth factor receptor (EGFR)
signaling pathway is usually closed in normal tissues but
activated and opened in tumor tissues. Moreover, EGFR
activity was positively correlated with tumor progression.
+ese results indicate that the EGFR signaling pathway is
involved in the regulation of tumor development.
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In this study, we detected the expression of PTPN6 in
different colon cancer cell lines. PTPN6 overexpression
vector and siRNA knockdown were constructed and tran-
siently transfected into human colon cancer cells, respec-
tively, to investigate the effect of overexpression of the
PTPN6 gene on proliferation, migration, and invasion of
colon cancer cells in vitro. Meanwhile, the interaction
protein of PTPN6was studied.+e purpose of this study is to
provide new ideas for the treatment of colon cancer.

2. Methods

2.1. Colon Cancer Tissue and Clinical Information Collection.
Twenty cases of CRC patients admitted to the colorectal
surgery department of our hospital from January 2020 to
March 2021 were selected. +ere were 17 males and 7 fe-
males. +e median age was 58 years (range: 42 to 71 years).
All CRC patients were diagnosed by histopathology. All
patients had not received radiotherapy, chemotherapy, in-
tegrated traditional Chinese and western medicine treat-
ment, or immunotherapy before surgery. No other tumors,
autoimmune diseases, and infectious diseases were found.
CRC tissue and corresponding adjacent normal colorectal
mucosal tissue (confirmed by histopathological section)
≥3 cm from the tumor were surgically removed as speci-
mens. Immediately after being isolated, they were stored in
liquid nitrogen. +is study has been approved by the ethics
committee of the General Hospital of Chinese PLA. All
patients gave informed consent and signed informed
consent.

2.2. Cell Culture. Cells were cultured in a DMEM cell
medium containing 10% fetal bovine serum and cultured at
37°C in a 5% CO2 incubator. When the number of cells
reached 60%–70% fusion, the cells were digested with 0.25%
trypsin. +e subculture was performed at a ratio of 1 : 3. +e
number of cells was adjusted to 1× 108/ml. After counting,
they were inoculated in the corresponding culture plates for
subsequent experiments.

2.3. Cell Transfection. +e logarithmic growth phase cells
were digested with trypsin and seeded into 6-well plates.
When the confluence degree of cells in the plate reached
80%, plasmid pcDNA3.1-PTPN6/EGFR and plasmid
pcDNA3.1 were transfected according to the instructions of
the Lipofectanine™2000 transfection reagent. +e ratio of
the plasmid to Lipofectanine™ 2000 was 100 :150. Only
plasmid was added in one well of 6-well plate as control. One
well was conventionally cultured cells. Moreover, 24 h after
transfection, mRNA was detected by qPCR to identify the
transfection efficiency.

2.4. QRT-PCR. Total RNA was extracted from cells
according to the instructions of the Trizol reagent. +e
extracted total RNA will be used as a template and reverse-
transcribed into cDNA for storage. Add samples according
to the instructions of the qPCR kit. Take GAPDH as an

internal reference. +e sequence of primer was as follows:
PTPN6, F: 5′-GGCCTGGACTGTGACATTGA-3′, R: 5′-
ATGTTCCCGTACTCCGACTC-3′; GAPDH, F: 5′-
AGGTGAAGTCGGAGTCAACG-3′, R: 5′-AGGGGT-
CATTGATGGCAACA-3′. Reaction conditions were as
follows: predenaturation at 94°C for 30 s, 94°C for 10 s, 60°C
for 30 s; 40 cycles were amplified, dissolution curves were
detected, and three duplicate holes were set for each sample.
+e relative gene expression was calculated by 2−ΔΔCt. +e
experiment was repeated for 3 times.

2.5. Scratch Test. +e cell density was adjusted to 2×104/ml
in the medium containing 10% fetal bovine serum.
According to the 2ml system, the cells were inoculated in 6-
well plates with uniform horizontal lines on the back and
cultured for 24 h. When the confluence of cells reaches over
90%, draw a flat line with the tip of 200 μl sampling gun
perpendicular to the horizontal line. Rinse with PBS twice to
remove scratched cells. +e photo position was marked and
the track width wasmeasured under an invertedmicroscope.
+e culture was continued at 37°C and 5% CO2.+e distance
between the scratches was observed and the percentage of
cell migration was calculated under an inverted microscope
at 0 and 24 hours after the scratches. Cell migration rate
(%)� (measured spacing− scratch spacing)/measured
spacing× 100%.

2.6. CCK-8WasUsed toDetect Cell Proliferation. +e cells of
the experimental group, control group, and conventional
cell culture control group were cultured for 24 h, digested
with trypsin, and suspended in a medium containing 10%
fetal bovine serum. +e cells were seeded into 96-well
plates with 6 wells in each group, 1000 cells in 100 μl
medium per well. CCK-8 reagent was added to each well
72 hours after cell attachment. After incubation in the
incubator for 4–6 h, the optical density (D) at 450 nm was
determined by a microplate analyzer. +e cell growth
curve was drawn according to the detection value, and the
cell proliferation was analyzed. +e experiment was re-
peated for 3 times.

2.7. Transwell Experiment. Serum-free medium was used for
starvation culture for 4 h. Trypsin was digested and sus-
pended in a serum-free medium. +e cell density was ad-
justed and cell suspension (containing 1× 105 cells) was
added to each cell. +e upper part of the compartment was
20 μl Matrigel glue, and the lower part was added with 600 μl
complete medium. After conventional culture for 24 h, the
chamber was removed and gently wiped with the cotton
swab. +e chamber was fixed in 4% paraformaldehyde for
10min. Wash three times with PBS and let dry at room
temperature. Stain with crystal violet solution for 20min,
wash PBS, and let dry at room temperature. +e cells in 10
fields were counted under the microscope, and the average
value was calculated to compare the differences between the
experimental group and the control group.
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2.8. Clone Formation Experiment. +e cells of the experi-
mental group, control group, and conventional cell culture
control group were cultured for 24 h. +e cell density was
digested with trypsin and adjusted to 2×104/ml in a medium
containing 10% fetal bovine serum. In total, 5000 cells were
inoculated in each well in a 6-well plate and routinely
cultured for 1 week. After washing with PBS for 2 times, 4%
paraformaldehyde was fixed for 15min. Rinse on PBS and let
dry at room temperature. +en, stain with crystal violet
solution for 15min, wash with PBS 3 times, and dry at room
temperature. Under the inverted microscope, the number of
clones was counted as one clone if the number of cells was
greater than 50.

2.9. Immunocoprecipitation (CO-IP). Use colon cancer cells
and discard the culture medium.+e cells were washed three
times with 1×PBS precooling. A specific cell lysate for
immunoprecipitation was added and a certain proportion of
protease inhibitors (such as PMSF with a final concentration
of 1mM) was mixed. Mix well and place in ice ultrasonic cell
crushing machine to process until protein is extracted. In a
precooled high-speed refrigerated centrifuge, centrifuge at
4°C, 14000 rpm, 10min, discard precipitation. Collect the
supernatant and store it on ice for later use or in a −80°C
refrigerator. Magnetic bead pretreatment was processed.+e
antibody was diluted with binding buffer to prepare the
antibody working solution with a final concentration of
25 ug/mL. Add 200 ul antibody working solution and mix
with immunomagnetic beads. After 15min, it was placed on
a magnetic shelf for magnetic separation. Add 200 ul of
binding buffer to 1.5ml EP tubes. +e bead-antibody
complex is uniformly dispersed by blowing and then slowly
approaches the magnetic rack for magnetic separation.
Slightly blow with a pipette to evenly disperse the antigen
and the bead-antibody complex. +e reaction was carried
out overnight in a 4°C overturn mixer. +e magnetic bead-
antibody-antigen complex, which had completed antigen
adsorption, was magnetically separated. Wash EP tube with
200 ul detergent buffer and gently blow with a pipettor to
evenly disperse the magnetic bead-antibody-antigen com-
plex. Magnetic separation was then performed and the
supernatant was discarded. Remove the EP tube from the
magnetic rack; add 25 ul 1× SDS-PAGE loading buffer into
it and mix well and heat at 95°C for 5min. Magnetic sep-
aration is then performed. +e supernatant was collected for
the SDS-PAGE test.

2.10.Western Blot. +e cells to be measured were inoculated
at a density of 1× 105 cells/well and cultured in 6-well plates
for 24 h. +e supernatant was absorbed and transfected for
another 24 h. Cells in each group were collected and lysed
with cell lysate. +e supernatant was collected after cen-
trifugation at 12000g 4°C for 15min. +e concentration of
extracted protein was determined by BCA kit. Moreover,
50 μg of the protein was isolated by SDS-PAGE. +e isolated
protein was electrically transferred to the PVDF membrane.
Add 3ml 5% skimmed milk powder sealant to the antibody
incubator box. +e membrane was sealed on a shaker at

room temperature for 1 h and washed with TBST solution
for 3 times, 10min each time. Primary antibody (1 :1000)
was added and incubated overnight at 4°C. +e membrane
was cleaned with TBST solution for 3 times, 10min each.
HRP-labeled secondary antibody (1 : 2000) was added and
incubated at room temperature for 1 h. +e membrane with
TBST was washed for 3 times, 10min each. Finally, an
appropriate amount of luminescent solution (liquids A and
B were mixed in equal volume) was taken and the membrane
was incubated for 3min. In the gel imaging system, the
protein content was analyzed by exposure andQuantity-One
software, and GAPDH was used as internal reference.

2.11. Immunofluorescence. Dust up the culture medium in
the Petri dish. +e cells were washed twice with PBS at room
temperature. +en, 4% paraformaldehyde solution was
slowly dropping and fixed at room temperature for 20min.
After perforating, cells were sealed with 3%BSA for 1 h and
washed with cold PBSTfor 3 times, 5min/time. Add primary
antibody and incubate overnight at 4°C. +e Petri dish
oscillates on a low-temperature shaker. Clean with cold PBS
for 3 times, 5min/time. Fluorescent-labeled secondary an-
tibodies were incubated at room temperature for 2 h. Cold
PBS cleaning was performed twice, 5min/time. Cover glass
was used and store at 4°C away from light. Fluorescence
microscopic observation was performed.

2.12. Xenograft Model. Nude mice (4 weeks old, 18–20 g)
were purchased from Beijing Vital River Laboratory
Animal Technology Co., Ltd. After 1 week of adaptive
feeding, the implant site was selected in the middle and
posterior axillary region with a rich blood supply. Colon
cancer cells with a logarithmic growth phase of 85%
density were selected. After trypsin digestion, the serum
in the cells was removed by washing twice with precooled
PBS. Cells were beaten and counted in a serum-free
medium, and the concentration of cells was adjusted to
about 5 ×107 cells/ml. Cells were inoculated subcutane-
ously into nude mice within half an hour after digestion.
Wipe the needle area with an alcohol cotton ball. +e
injection volume was 150 ul/only. Use a cotton swab to
compress the needle for 30 seconds to reduce the outflow
of cell suspension from the needle. Five days after inoc-
ulation, a subcutaneous mass may begin to appear. Tumor
growth in each group was closely monitored. Use a vernier
caliper daily to measure the longest and shortest sites of
the tumor. Tumor volume was counted using V � 1/
2 ×A ×B2 (A is the long axis; B is the short axis). After 28
days, the nude mice were killed by cervical dislocation,
and the tumor was removed and photographed. +ey were
stored in liquid nitrogen for subsequent experiments and
analysis. +is study was approved by the ethics committee
of the General Hospital of Chinese PLA.

2.13. Statistical Analysis. SPSS 22.0 statistical software was
used for data analysis. Measurement data were expressed as
mean± standard deviation. +e mean between the two
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groups was compared using the independent sample t-test.
+e mean between the groups was compared by a one-way
analysis of variance. P< 0.05 indicated a statistically sig-
nificant difference.

3. Results

3.1. Increased Expression of PTPN6 in Colon Cancer Tissues
and Cell Lines. +e qPCR results showed that PTPN6
mRNA was expressed in colon cancer tissues in adjacent
normal tissues (Figure 1(a)). Results of survival analysis
showed that patients with high expression of PTPN6 had a
short survival time.+e expression of PTPN6 was associated
with poor prognosis (Figure 1(b)). Immunohistochemical
results showed that the expression of PTPN6 protein in
colon cancer tissue was consistent with the expression trend
of PTPN6 mRNA. +e expression of PTPN6 protein was
significantly increased in colon cancer tissues (Figure 1(c)).
+e results of qPCR method showed that the relative ex-
pression levels of PTPN6 mRNA in HCT-116, HCT-8,
SW620, SW480, LOVO, and other colon cancer cells were
significantly higher than those in the control group (HIEC-
6) (Figure 1(d)). Moreover, the expression in SW480 and
LOVO cells was higher than that in the other three cells.
SW480 and LOVO cell lines were selected for subsequent
PTPN6 gene experiments.

3.2. Knocking Down PTPN6 Inhibited the Proliferation, In-
vasion, Migration, and Clone Formation of Colorectal Cancer
LOVO and SW480 Cells. +e qPCR results showed that the
relative expression of PTPN6 mRNA in sh-PTPN6 trans-
fected cells was significantly lower than that in sh-NC cells
(Figure 2(a)). +e results of the CCK-8 experiment
(Figure 2(b)) showed that the proliferation ability of SW480
and LOVO cells knocked down by the PTPN6 gene was
significantly lower than that of the control group, with
statistical significance. Transwell compartment invasion
assay (Figure 2(c)) showed that the number of cells passing
through the artificial basal membrane in SW480 and LOVO
cells with knockdown of PTPN6 gene was significantly lower
than that in the control group transfected with empty body
cells. Scratch healing experimental results (Figure 2(d))
showed that the scratch healing rate of SW480 and LOVO
cells knocked down by the PTPN6 gene was significantly
lower than that of the empty vector transfected control
group. +e results of the clone formation experiment
(Figure 2(e)) showed that the clone number of SW480 and
LOVO cells knocked down by PTPN6 gene was significantly
lower than that of the empty vector transfected control
group.

3.3. Knocking Down PTPN6 Inhibited Colon Cancer EMT in
SW480 and LOVO Cells. Further analysis showed that sh-
PTPN6 significantly promoted the expression of the epi-
thelial marker E-cadherin. +e experimental results are
shown in Figure 3(a). In addition, we found that PTPN6
knockdown inhibited the expression of mesenchymal
markers Vimentin and N-cadherin (Figures 3(b) and 3(c)).

Detection results of the expression levels of transcription
factors with Twist1, TWSIT2, ZEB1, and ZEB2 showed that
knockdown of PTPN6 could inhibit the expression of the
above transcription factors, with statistical significance
(Figures 3(d)–3(g)). +e effects of shPTPEN6 on MMP2 and
MMP9 were detected by qRT-PCR. +e results showed that
the expression levels of MMP2 and MMP9 in LOVO and
SW480 cells decreased after PTPEN6 silencing (Figures 3(h)
and 3(i)).

3.4. Be Effect of sh-PTPN6 on Tumorigenic Ability of Colon
Cancer Cells Was Detected by the Tumor Formation Test.
In order to further detect the effect of sh-PTPN6 on the
tumor-forming ability of SW480 cells, the xenograft tumor
model of nude mice was established by injecting SW480
colon cancer cells subcutaneously. +en, sh-NC and sh-
PTPN6 treated colon cancer cells were implanted subcu-
taneously into the left anterior axilla of nude mice. Tumor
volume was measured every day and tumor growth curves
were plotted to compare the differences between the
groups. Tumor volume was measured at 28 days after death,
and the differences in tumor volume and weight were
compared. +e results showed that the volume and size of
the transplanted tumor in the sh-PTPN6 group were sig-
nificantly lower than those in the control group
(Figures 4(a) and 4(b)). P< 0.01). +e weight of trans-
planted tumors in the sh-PTPN6 group was also lower than
that in the sh-SN group, and the difference was statistically
significant (P< 0.01, Figure 4(c)). +e expression of PTPN6
in the sh-NC and sh-PTPN6 group was detected by qRT-
PCR. +e results showed that the expression of PTPN6 was
decreased in sh-PTPN6 (Figure 4(d)). However, after the
knockdown of PTPN6, the expression of E-cadherin in-
creased (Figure 4(e)) and the expression of Vimentin de-
creased (Figure 4(f )).

3.5. PTPN6 Has Protein-Protein Interaction with EGFR.
We used bioinformatics methods to predict PTPN6 inter-
acting proteins (FpClass: https://dcv.uhnres.utoronto.ca/
FPCLASS/ppis/). +e results showed that EGFR may be
the interacting protein of PTPN6 (Figure 5(a)). CO-IP ex-
periment further verified the interaction between PTPN6
and EGFR (Figure 5(b)). PTPN6 specific antibody was used
as the primary antibody and corresponding secondary an-
tibody for development detection. As shown in the results,
EGFR protein could be detected in both the CO-IP product
and the cell total protein lysate sample, while no corre-
sponding bands were detected in the negative control.
Similarly, CO-IP of PTPN6 bands can be produced with
EGFR primary antibody. In space, in order to further clarify
the interaction between PTPN6 and EGFR, we performed
immunofluorescence detection of PTPN6 and EGFR in
colon cancer cells. +e nuclei were stained and mapped
using blue fluorescent-labeled DAPI. Immunofluorescence
localization showed that PTPN6 could interact with EGFR in
space. Both of them are located in the cytoplasm, and there is
colocalization (Figure 5(c)).
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Figure 1: PTPN6 expression in colorectal cancer and adjacent tissues and analysis of clinical information with patients. (a) qRT-PCR detects
the level of PTPN6 in adjacent tissues and colorectal cancer tissues. (b) Survival analysis of PTPN6 in colorectal cancer. Patients with high
expression of PTPN6 have a poor prognosis. (c) Immunohistochemical detection of PTPN6 expression in adjacent tissues and colorectal
cancer tissues. (d) +e expression level of PTPN6 in normal intestinal epithelial cells and colorectal cancer cells.
∗P< 0.05, ∗∗P< 0.01, and ∗∗∗P< 0.001.
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Figure 2: Knockdown of PTPN6 inhibits the proliferation, invasion, migration, and clonogenesis of colorectal cancer LOVO and SW480
cells. (a) PTPN6 expression efficiency detection in LOVO and SW480 cells. (b) LOVO and SW480 cell proliferation detection. (c) Transwell
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3.6. Overexpression of EGFR Increased the Cancer-Promoting
Effect of PTPN6. Detection results of PTEN6 expression in
LOVO and SW480 cells showed that compared with the
control group, the expression of PTPN6 was increased in the
PTPN6 plasmid transfection group (Figure 6(a)). Detection
of EGFR expression in LOVO and SW480 cells showed that
EGFR expression was increased in the EGFR plasmid
transfected group compared with the control group
(Figure 6(b)). Cell proliferation assay showed that both
PTPN6 and EGFR overexpression could promote cell
proliferation. However, cell proliferation was strongest in
the group with both PTPN6 and EGFR overexpression
(Figure 6(c)). Transwell assay results showed that both
PTPN6 and EGFR overexpression promoted cell invasion
ability. However, the cells in the group with both PTPN6 and
EGFR overexpression showed the strongest invasion ability

(Figure 6(d)). Simultaneously, overexpression of PTPN6 and
EGFR inhibited the expression of E-cadherin (Figure 6(e)).
However, it can upregulate the expression of Vimentin
(Figure 6(f )).

4. Discussion

+e invasion and metastasis of malignant tumors is a
complex process of multigene involvement and multistep
regulation [22–25]. +e EMTprocess of tumor cells directly
causes the weakening of the adhesion between tumor cells in
situ and the radical change of cell polarity [26]. +e ability of
cells to migrate during EMT is enhanced, which is an early
event of tumor metastasis. +e regulation of gene expression
plays a key role in the EMT process of tumor cells [27].
+erefore, studying the molecular mechanism of EMT-
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Figure 3: Knockdown of PTPN6 inhibits colon cancer EMT in SW480 and LOVO cells. (a) In SW480 and LOVO cells, the expression of E-
cadherin when PTPN6 is knocked down was detected by qRT-PCR. (b) In SW480 and LOVO cells, the expression of Vimentin when PTPN6
is knocked down was detected by qRT-PCR. (c) In SW480 and LOVO cells, the expression of N-cadherin when PTPN6 is knocked down was
detected by qRT-PCR. (d) In SW480 and LOVO cells, the expression of Twsit1 when PTPN6 is knocked down was detected by qRT-PCR. (e)
In SW480 and LOVO cells, the expression of Twist2 when PTPN6 is knocked down was detected by qRT-PCR. (f ) In SW480 and LOVO
cells, the expression of ZEB1 was detected by qRT-PCR when PTPN6 was knocked down. (g) In SW480 and LOVO cells, the expression of
ZEB2 when PTPN6 is knocked down was detected by qRT-PCR. (h) In SW480 and LOVO cells, the expression of MMP2 when PTPN6 is
knocked down was detected by qRT-PCR. (i) In SW480 and LOVO cells, the expression of MMP9 when PTPN6 is knocked down was
detected by qRT-PCR. ∗∗P< 0.01.
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related genes regulated by specific factors in colon cancer
cells is of great value for understanding the mechanism of
colon cancer metastasis and identifying inhibitory targets
[28, 29].

As a cytoplasmic phosphatase, PTPN6 is mainly
expressed in hematopoietic cells and epithelial cells. PTPN6
is a negative regulator of multiple signaling pathways
[30, 31]. PTPN6 plays different roles and mechanisms in
regulating cell cycle and cell proliferation in different types
of tumors. Plutzky et al. [32] first observed the presence of
PTPN6 in frequently damaged chromosomal regions in
childhood leukemia. Oka et al. [33] observed down-
regulation of mRNA and protein expression of PTPN6 gene
in natural killer T cell lymphoma and 95% of several other
types of malignant lymphoma. +us, loss of PTPN6 ex-
pression may lead to malignant transformation and in-
creased aggressiveness. PTPN6 gene expression is
downregulated in advanced chronic myelogenous leukemia,
breast cancer, and liver cancer. Moreover, the expression
level of PTPN6 is related to malignant phenotypes such as
malignant degree, invasion, and metastasis of tumors and
plays a role of tumor suppressor genes in the development of
tumors [34, 35].

In this study, the expression of PTPN6 gene in colon
cancer cell lines was firstly confirmed by experiments. +e
results of CCK-8 and clone formation assay showed that
the proliferation ability of colon cancer cells transfected

with PTPN6 overexpressing plasmid was significantly
enhanced in vitro. +e results of scratch healing and
transwell invasion assay showed that in vitro migration
and invasion ability of colon cancer cells were signifi-
cantly increased after transfection of PTPN6 over-
expressing plasmid. +ese results suggest that the PTPN6
gene may promote the proliferation and invasion ability
of colon cancer cells in vitro. +is is consistent with
clinical data analysis. Clinical data analysis also showed
that PTPN6 was highly expressed in colon cancer tissues.
Patients with high expression of PTPN6 have a poor
prognosis.

Proteins do not usually function as a single substance but
as members of a dynamic network that acts in concert to
allow cells to function. +ere is growing evidence that
protein-protein interactions are critical in the biological
processes of living cells. Finally, in order to further study the
role of PTPN6 in the cell signaling network, we predicted
and verified that EGFR could interact with PTPN6 according
to experiments. EGFR is a membrane receptor with tyrosine
protein kinase (TK) activity. EGFR can be activated by
epidermoid growth factor and transmit information to the
nucleus along multiple downstream signaling pathways,
acting on target genes and participating in the regulation of
the occurrence and development of a variety of tumors.
Ciardiello and Tortora [36] reported that after activation of
EGFR by growth factors, cell proliferation, adhesion,
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Figure 4: Knockdown of the PTPN6 gene inhibits the growth of colon cancer tumors. (a) Representative pictures of tumors in the control
group and PTPN6 knockdown group. (b) Detection of the tumor volume of LOVO cells transfected with sh-PTPN6. (c) Detection of the
tumor weight of LOVO cells transfected with sh-PTPN6. (d) Detection of the expression of PTPN6 in tumor tissues after sh-PTPN6
transfected LOVO cells are tumor-bearing. (e) Detection of the expression of E-cadherin in tumor tissues after sh-PTPN6 transfected LOVO
cells are tumor-bearing. (f ) Detecting the expression of Vimentin in tumor tissues after sh-PTPN6 transfected LOVO cells are tumor-
bearing. ∗∗P< 0.01.
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the interaction between PTPN6 and EGFR. (c). Immunofluorescence colocalization of PTPN6 and EGFR in colon cancer cells. ∗∗P< 0.01.
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movement, and proteolysase secretion could be regulated
through PI3K/Akt or MAPK downstream signaling
pathways.

5. Conclusion

In conclusion, this study suggests that PTPN6 gene may be
an oncopromoter gene in colon cancer. It also plays an
important role in regulating colon cancer cell proliferation,
migration and invasion. Mechanism studies showed that
PTPN6 can interact with EGFR, which is expected to be a
molecular target for the treatment of colon cancer.
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