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Abstract. Long non‑coding RNA (lnc)TCF7 has been 
reported to promote the self‑renewal of human cancer stem 
cells, and enhance the aggressiveness of human non‑small 
cell lung cancer and hepatocellular carcinoma cells. 
However, the effect of lncTCF7 on colorectal cancer (CRC) 
tumorigenesis and progression is currently unclear. In the 
present study, reverse transcription‑quantitative polymerase 
chain reaction results demonstrated that lncTCF7 expression 
was higher in CRC tissues compared with adjacent normal 
tissues and was significantly associated with tumor size, 
differentiation degree, tumor‑node‑metastasis grade, lymph 
node metastasis and invasion depth. In addition, lncTCF7 
demonstrated a high sensitivity and specificity for diagnosing 
CRC, as determined by receiver operating characteristic 
curve analysis. Furthermore, lncTCF7 silencing in SW‑620 
and HT29 CRC cell lines inhibited the proliferation, cell 
cycle, migration and invasion of cells, as determined by 
Cell Counting Kit‑8 assays, propidium iodide (PI) staining 
and flow cytometry, wound healing assays and Transwell 
invasion assays, respectively; however, Annexin V/PI double 
staining and flow cytometry indicated that lncTCF7 silencing 
did not significantly affect the apoptosis of CRC cells. These 
results indicate that lncTCF7 may predict the progression, 
and promote the growth and metastasis, of CRC, and may 
therefore be a novel diagnostic marker and therapeutic target 
for CRC treatment.

Introduction

Colorectal cancer (CRC), a commonly diagnosed cancer, 
was associated with a high incidence and mortality rates 
worldwide in 2012. In addition, at present, its incidence and 

mortality rates are increasing (1). In China, CRC was the fifth 
most common cancer type, with high incidence and mortality 
rates in 2011 (2). Currently, treatment of patients with relapsed 
and metastatic CRC is challenging (3). Therefore, there is an 
urgent requirement for novel early diagnostic markers and 
therapeutic targets for CRC treatment.

Accumulating evidence has demonstrated that abnormally 
expressed long non‑coding RNAs (lncRNAs) in cancer 
may regulate the proliferation, apoptosis, metastasis and 
differentiation of cancer cells by regulating epigenetic, 
splicing, transcriptional or post‑transcriptional processes 
and subsequently tumorigenesis and tumor progression (4). 
In renal cell carcinoma, lncRNA (lnc)FTX and lncTUG1 
promote cell proliferation, while lncGAS‑5 promotes cell 
apoptosis and inhibits cell proliferation. In addition, certain 
lncRNAs, including HOTAIR, MALAT1 and linc00152, 
perform multiple functions, including roles in the promotion 
of cell proliferation, invasion, migration and metastasis (5). In 
hepatocellular carcinoma, lncRNAs DANCR, Lalr1 and UFC1 
are reported to regulate Wnt signaling to promote or inhibit 
cancer cell invasion, migration and metastasis, and lncRNAs 
UCA1 and lncSOX4 were demonstrated to promote cancer cell 
proliferation (6). In melanoma, lncRNAs Lime23, BANCR, 
ANRIL and UCA1 regulate cancer cell proliferation and 
growth, and lncRNAs GAS5, PRC2 and PAUPAR modulate 
cancer cell invasion, migration and metastasis (7). Previous 
studies have demonstrated that various lncRNAs, including 
CCAT1, H19, FEZF‑1‑AS1, MALAT1 and UCA1, enhance the 
proliferation, invasion and metastasis of CRC cells (8).

LncTCF7 binds to the T‑cell factor 7 (TCF7) gene and 
recruits the Switch/sucrose non‑fermentable (SWI/SNF) 
complex to the TCF7 promoter to upregulate TCF7 expression 
and activate Wnt signaling (9). TCF7 serves an important role 
in T‑cell development and multipotential hematopoietic cell 
self‑renewal by activating Wnt signaling (10,11). TCF7 expres-
sion is reported to be significantly higher in clear cell renal 
cell carcinoma tissue compared with normal tissue (12), while 
TCF7 silencing inhibited the survival of prostate cancer cells 
and inhibited the development of androgen deprivation resis-
tance in prostate cancer (13,14). TCF7 expression was reported 
to be increased in human osteosarcoma, and microRNA‑192 
suppressed TCF7 expression to inhibit cell growth and 
invasion, and induce apoptosis  (15). Furthermore, TCF7 
promoted tumorigenesis following the ocular transplantation 
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of embryonic stem cell‑derived retinal progenitor cells (11). 
These results from previous studies indicate that lncTCF7 
may promote the expression levels of oncogenic TCF7 and 
may therefore be an oncogene. In addition, previous studies 
have revealed that lncTCF7 promotes the self‑renewal of 
human cancer stem cells and enhances the aggressiveness of 
human non‑small cell lung cancer and hepatocellular carci-
noma cells (9,16,17). However, the effect of lncTCF7 on CRC 
tumorigenesis and progression remains unclear. In the current 
study, lncTCF7 expression in CRC tissues was investigated, 
and the association between lncTCF7 expression and different 
clinicopathological features of patients with CRC was deter-
mined. Furthermore, the effect of lncTCF7 silencing on the 
proliferation, cell cycle, apoptosis, migration and invasion of 
CRC cells was investigated. The results demonstrated that 
lncTCF7 predicted the progression, and promoted the growth 
and metastasis, of CRC, indicating that lncTCF7 may be a 
novel diagnostic marker and a potential therapeutic target for 
CRC.

Materials and methods

Patients and tissue samples. In total, 112 patients with CRC 
were recruited from Yantai City Hospital of Traditional 
Chinese Medicine (Yantai, China) between March 2014 and 
December 2016. The sex and age distribution of patients 
is presented in Table I. The CRC patients age ranged from 
31‑72 years with a median of 56 years. None of the recruited 
patients with CRC received chemotherapy or radiation therapy 
prior to surgery. Diagnosis of CRC and clinicopathological 
characteristics of the patients were confirmed by two patholo-
gists. All participants signed informed consent forms and 
experiments were approved by the Ethics Committee of the 
Yantai City Hospital of Traditional Chinese Medicine. CRC 
tissues and adjacent normal tissues (at least 2 cm away from 
the primary cancer site) were obtained by performing radical 
resection and were immediately stored at ‑80˚C until use for 
total RNA extraction.

RNA extraction and reverse transcription‑quantitative poly‑
merase chain reaction (RT‑qPCR). To perform RT‑qPCR, 
total RNA was extracted from CRC tissues and adjacent 
normal tissues, and CRC cell lines, using TRIzol reagent 
(Invitrogen; Thermo Fisher Scientific, Inc., Waltham, MA, 
USA), according to the manufacturer's protocol. Subsequently, 
mRNA was reverse transcribed into cDNA at 37˚C for 15 min 
and at 85˚C for 5 sec using a PrimeScript RT Reagent kit 
with gDNA Eraser (Takara Biotechnology Co., Ltd., Dalian, 
China), according to the manufacturer's protocol. LncTCF7 
expression was determined by performing qPCR with SYBR 
Premix Ex Taq (Takara Biotechnology Co., Ltd.) and a 7500 
Real‑Time PCR system (Applied Biosystems; Thermo Fisher 
Scientific, Inc.). Thermocycling conditions for qPCR was as 
follow: Initial denaturation at 95˚C for 5 min, followed by 
40 cycles of denaturation at 95˚C for 10 sec and combined 
annealing/extension at 60˚C for 30  sec. Sequences of 
primers used for performing qPCR were as follows: lncTCF7 
forward, 5'‑AGG​AGT​CCT​TGG​ACC​TGA​GC‑3' and reverse, 
5'‑AGT​GGC​TGG​CAT​ATA​ACC​AAC​A‑3'; GAPDH forward, 
5'‑CCC​ATC​ACC​ATC​TTC​CAG​GAG‑3' and reverse, 5'‑GTT​

GTC​ATG​GAT​GAC​CTT​GGC‑3'. GAPDH was used as an 
internal control for normalizing lncTCF7 mRNA expression. 
Relative lncTCF7 expression was expressed as fold induction 
by using the 2‑ΔΔCq method (18). All samples were assessed 
in triplicate.

Cell culture and small interfering (si)RNA transfection. 
SW‑620 and HT29 CRC cell lines (American Type Culture 
Collection, Manassas, VA, USA) were cultured in RPMI‑1640 
(Gibco; Thermo Fisher Scientific, Inc.) supplemented with 
10% fetal bovine serum (Gibco; Thermo Fisher Scientific, 
Inc.), 100  U/ml penicillin and 100  µg/ml streptomycin at 
37˚C in a humidified atmosphere of 5%  CO2. LncTCF7 
siRNA (si‑lncTCF7‑1, 5'‑AGC​CAA​CAT​TGT​TGG​TTA​
T‑3'; and si‑lncTCF7‑2, 5'‑CAC​CTA​GGT​GCT​CAC​TGA​
A‑3') and negative control siRNA (si‑NC, 5'‑UUC​UCC​GAA​
CGU​GUC​ACG​UTT‑3') were purchased from Guangzhou 
RiboBio Co., Ltd., (Guangzhou, China). SW‑620 and HT29 
cells (3x105) were transfected with the siRNAs (50 nM) using 
Lipofectamine 2000 (Invitrogen; Thermo Fisher Scientific, 
Inc.), according to the manufacturer's protocol. A total of 48 h 
following transfection, lncTCF7 expression was determined 
by performing RT‑qPCR.

Proliferation assay. A cell proliferation assay was performed 
using Cell Counting Kit (CCK)‑8 assay kit reagent (Beyotime 
Institute of Biotechnology, Haimen, China), according to 
the manufacturer's protocol. At 24 h following transfection, 
Cells in si‑negative control (NC) and si‑lncTCF7 groups 
were trypsinized and cultured in 96‑well plates in triplicate 
at a density of 5x103 cells per well at 37˚C in a humidified 
atmosphere of 5% CO2. Following culture for 0, 24, 48 and 
72 h, 10 µl CCK‑8 reagent was added to each well and the 
cells were incubated for a further 4 h at 37˚C. Absorbance 
was measured at a wavelength of 450 nm using a microplate 
reader.

Apoptosis and cell cycle assay. Cell apoptosis assay was 
performed using the Annexin V‑FITC apoptosis detection 
kit (Nanjing KeyGen Biotech Co., Ltd., Nanjing, China). For 
investigating apoptosis, SW‑620 and HT29 cells were digested 
with trypsin and were centrifuged at 200 x g for 5 min at 4˚C 
48 h after transfection. Subsequently, cell pellets were resus-
pended in 500 µl binding buffer, which was followed by the 
addition of 5 µl Annexin V‑fluorescein isothiocyanate and 5 µl 
propidium iodide (PI) to the cell suspension, and the cells were 
incubated in the dark for 15 min at room temperature. Cell 
apoptosis was detected by performing flow cytometry using 
a BD FACSCalibur system and data was analyzed using the 
CellQuest software version 5.1 (BD Biosciences, Franklin 
Lakes, NJ, USA). For the cell cycle assay, SW‑620 and HT29 
cells were fixed in 500 µl 70% pre‑cooled ethanol at 4˚C over-
night. An equal amount of PBS was added twice for washing. 
A total of 100 µl RNase A was added at 37˚C for 30 min, 
followed by the addition of 100 µl PI at 4˚C in the dark for 
30 min. Cell cycle analysis was performed by flow cytometry 
using a BD FACSCalibur system (BD Biosciences) and data 
was analyzed using the ModFit software version 4.1 (Verity 
Software House, Inc., Topsham, ME, USA). Each experiment 
was repeated three times.
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Cell migration and invasion assays. Cell migration was deter-
mined using a wound healing assay, according to a method 
described previously  (19). SW‑620 and HT29 cells trans-
fected with si‑NC and si‑lncTCF7 were seeded into 6‑well 
plates (5x105 cells/well), and after reaching 90% confluency, 
a scratch was made in the plate with a 200 µl pipette tip. 
The remaining cells were washed with RPMI‑1640 medium 
and incubated with 5%  CO2 at 37˚C for 48  h. An image 
of the migration distance of cells was captured using a 
FSX100 Biological Image system (Olympus Corporation, 
Tokyo, Japan) and the images were analyzed using Image J 
version 6.0 (Media Cybernetics, Inc., Rockville, MD, USA). 
For invasion assays, the upper chamber had been precoated 
with Matrigel (BD Biosciences) and incubated for 24  h. 
Then cell invasion was evaluated by performing a Transwell 
assay, according to a method described previously (20,21). 
Cells in six independent fields per well were imaged at 
magnification, x200 by using a microscope (Olympus 

Corporation), and the number of migrating and invading 
cells were counted.

Statistical analysis. Statistical analysis was performed using 
SPSS version 19.0 software (IBM Corp., Armonk, NY, USA). 
Continuous variables were presented as the mean ± standard 
deviation. Differences between CRC tissues and adjacent 
normal tissues were analyzed using an independent t‑test. 
Differences among si‑NC, si‑lncTCF7‑1 and si‑lncTCF7‑2 
groups were evaluated using one‑way analysis of variance 
followed by least significant difference post‑hoc test. 
Differences between si‑lncTCF7 and si‑NC groups were also 
analyzed using the independent t‑test. A receiver operating 
characteristic (ROC) curve was applied to evaluate the 
diagnostic value (sensitivity and specificity). According to 
sensitivity and specificity calculated by SPSS, the value of the 
Youden index (sensitivity + specificity‑1) was calculated, and 
the best diagnostic cutoff value is the maximum value of the 

Table I. Association between clinicopathological characteristics and lncRNA TCF7 expression in patients with CRC.

	 lncRNA TCF7 expression
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Clinicopathological characteristics	 All patients, n=112	 Low group, n=56	 High group, n=56	 P‑value

Sex				    0.705
  Male	 54	 26	 28	
  Female	 58	 30	 28	
Age, years				    0.674
  <50	 40	 19	 21	
  ≥50	 72	 37	 35	
Location				    0.693
  Colon	 70	 34	 36	
  Rectum	 42	 22	 20	
Organization				    0.674
  Adenocarcinoma	 48	 22	 26	
  Mucinous carcinoma	 64	 34	 30	
Tumor size, cm				    0.001a

  <5	 73	 45	 28	
  ≥5	 39	 11	 28	
Differentiation				    0.005a

  Poor	 29	 8	 21	
  Moderate + high	 83	 48	 35	
Lymph node metastasis				    0.010a

  Yes	 23	 6	 17	
  No	 89	 50	 39	
Depth of invasion				    0.027a

  Serosa layer	 37	 13	 24	
  Muscular layer	 75	 43	 32	
TNM grade				    0.004a

  I+II	 65	 40	 25	
  III+IV	 47	 16	 31	

aP<0.05 between patients with CRC with a high and low lncTCF7 expression. LncTCF7, long non‑coding RNA TCF7; CRC, colorectal cancer; 
TNM, tumor‑node‑metastasis.
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Youden index. P<0.05 was considered to indicate a statistically 
significant difference.

Results

LncTCF7 expression is increased in CRC tissues. LncTCF7 
expression in CRC tissues and adjacent normal tissues was 
analyzed by performing RT‑qPCR. Results of RT‑qPCR 
revealed that lncTCF7 expression (mean value) was significantly 
increased in CRC tissues compared with adjacent normal tissues 
(P<0.05; Fig. 1A). In addition, results of RT‑qPCR demonstrated 
that 102 (102/112; 91.07%) patients with CRC exhibited higher 
lncTCF7 expression in CRC tissues compared with adjacent 
normal tissues (Fig. 1B). To investigate the association between 
the different clinicopathological features of patients with CRC 
and lncTCF7 expression, the patients were divided into the 
following two groups based on the comparison between lncTCF7 
expression and the median lncTCF7 expression value (6.59) of 
all CRC tissues: Low expression group (lncTCF7 expression 

value, <6.59) and high expression group (lncTCF7 expression 
value, ≥6.59). Results for lncTCF7 expression are presented 
in Table I. LncTCF7 expression was significantly associated 
with tumor size, differentiation degree, tumor‑node‑metastasis 
(TNM) grade, lymph node metastasis and depth of inva-
sion (P<0.05), but was not significantly associated with sex, 
age, tumor location or organization (P>0.05). Furthermore, 
lncTCF7 expression was increased in patients with large tumors 
(size, >5 cm) compared with patients with small tumors (size, 
<5 cm; Fig. 1C), in patients exhibiting poor tumor differentia-
tion compared with patients exhibiting moderate + high tumor 
differentiation (Fig. 1D), in patients with lymph node metastasis 
compared with patients without lymph node metastasis (Fig. 1E), 
in patients with serosa layer invasion compared with patients 
with muscular layer invasion (Fig. 1F) and in patients with 
TNM grade III + IV tumors compared with patients with TNM 
grade I + II tumors (Fig. 1G). Receiver operating characteristic 
(ROC) curve analysis was performed to determine the sensi-
tivity and specificity of lncTCF7 for diagnosing CRC based on 

Figure 1. LncTCF7 was overexpressed in CRC tissues and its expression was associated with tumor size, differentiation degree, TNM grade, lymph node 
metastasis, depth of invasion and CRC diagnosis. (A) LncTCF7 expression in CRC tissues and adjacent normal tissues was evaluated by performing 
reverse transcription‑quantitative polymerase chain reaction. (B) Distribution plot of log2 values of relative expression ratio (lncTCF7 expression in CRC 
tissues/lncTCF7 expression in adjacent normal tissues) vs. the number of patients with CRC. LncTCF7 expression in CRC tissues of patients with (C) large‑ and 
small‑sized tumors, (D) poor and moderate + high tumor differentiation, (E) with or without lymph node metastasis, (F) muscular and serosa layer invasion 
and (G) TNM grades I + II and III + IV tumors. Data are presented as the mean ± standard deviation. (H) Receiver operating characteristic curve analysis for 
assessing the diagnostic value of lncTCF7 expression in CRC. *P<0.05, as indicated. LncTCF7, long non‑coding RNA TCF7; CRC, colorectal cancer; TNM, 
tumor‑node‑metastasis; lncTCF7, long non‑coding RNA TCF7; AUC, area under curve.
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its expression. The ROC curves demonstrated significant sepa-
ration between the CRC tissues and adjacent normal tissues, 
with an area under the curve of 0.885 (95% confidence interval, 
0.844‑0.926; Fig. 1H). According to sensitivity and specificity 
calculated by SPSS, the maximum value of the Youden index 
was 0.616, and the corresponding optimal lncTCF7 expression 
cutoff value was 4.48. At the optimal expression cutoff value, 
the sensitivity and specificity of lncTCF7 for diagnosing CRC 
were 67.9 and 93.7%, respectively.

LncTCF7 silencing suppresses proliferation without affecting 
the apoptosis of CRC cells. To evaluate the effect of lncTCF7 
expression on the biological function of CRC, SW‑620 and 
HT29 cells were transfected with si‑lncTCF7 and lncTCF7 
expression was quantified by performing RT‑qPCR. Results of 
RT‑qPCR revealed that lncTCF7 expression was significantly 
inhibited in si‑lncTCF7‑1‑ and si‑lncTCF7‑2‑transfected cells, 
to a larger extent in si‑lncTCF7‑1‑transfected cells, compared 
with si‑NC‑transfected cells (P<0.05; Fig. 2A). These results 

Figure 2. Silencing of lncTCF7 inhibited the proliferation and cell cycle without affecting the apoptosis of SW‑620 and HT29 cells. (A) LncTCF7 expression 
in si‑NC‑ and si‑lncTCF7‑1/2 transfected SW‑620 and HT29 cells was detected by performing reverse transcription‑quantitative polymerase chain reaction. 
(B) Proliferation of si‑NC‑ and si‑lncTCF7‑transfected SW‑620 and HT29 cells was determined using a Cell Counting kit‑8 assay. (C) Representative images of 
the cell cycle of SW‑620 and HT29 cells. (D) Cell cycle stages of si‑NC‑ and si‑lncTCF7‑transfected SW‑620 and HT29 cells were investigated and quantified 
by performing flow cytometry following staining with PI. (E) Apoptosis of si‑NC‑ and si‑lncTCF7‑transfected SW‑620 and HT29 cells was determined by 
performing flow cytometry following staining with Annexin V‑FITC and PI. (F) Representative flow cytometry plots of the apoptosis of SW‑620 and HT29 
cells. Cells in upper right (UR) + lower right (LR) quadrants were considered as apoptotic cells. Data are presented as the mean ± standard deviation. For parts 
A and D, ***P<0.001, as indicated; for part B, *P<0.05 and ***P<0.001 vs. si‑NC group. LncTCF7, long non‑coding RNA TCF7; si, small interfering RNA; si‑NC, 
si‑negative control; PI, propidium iodide; FITC, fluorescein isothiocyanate; OD, optical density; NS, not significant.
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indicated that si‑lncTCF7‑1 had a higher silencing efficiency 
than si‑lncTCF7‑2; therefore, si‑lncTCF7‑1‑transfected 
cells were used for subsequent experiments. Results of 
the CCK‑8 assay demonstrated that the proliferation of 
si‑lncTCF7‑transfected SW‑620 and HT29 cells at 24, 48 
and 72 h after transfection was significantly lower compared 
with si‑NC‑transfected SW‑620 and HT29 cells at the same 
time points (P<0.05; Fig. 2B). Cell cycle analysis demon-
strated that lncTCF7 silencing induced a significant G1‑phase 
arrest in SW‑620 and HT29 cells (P<0.05; Fig. 2C and D). 
However, results of apoptosis analysis indicated that apop-
tosis was not significantly different between si‑lncTCF7‑ and 
si‑NC‑transfected SW‑620 and HT29 cells (P>0.05; Fig. 2E 
and F).

LncTCF7 silencing inhibits the migration and invasion of CRC 
cells. The migration and invasion of SW‑620 and HT29 cells was 
determined by performing wound healing and Transwell assays, 
respectively, after 48 h transfection. The migration and invasion 
of cells was significantly lower among si‑lncTCF7‑transfected 
cells compared with si‑NC‑transfected cells (P<0.05; Fig. 3).

Discussion

The present study investigated the expression of lncTCF7 to 
assess its efficacy as a novel diagnostic marker of CRC. The 
results revealed that lncTCF7 expression was significantly 
higher in CRC tissues compared with adjacent normal 
tissues. In addition, lncTCF7 expression was significantly 
associated with tumor size, differentiation degree, TNM 
grade, lymph node metastasis and invasion depth; however, 
it was not significantly associated with sex, age, location and 
organization, indicating that lncTCF7 may be associated with 
tumorigenesis and tumor progression. These results are similar 
to those of previous studies, which reported that lncTCF7 was 
overexpressed in liver cancer and non‑small cell lung cancer 
tissues  (9,16). Results of ROC analysis performed in the 
present study indicated that lncTCF7 may be an independent 
diagnostic marker of CRC.

In addition, the effect of lncTCF7 on CRC tumorigenesis 
and progression was investigated to determine its potential as 
a therapeutic target for CRC treatment. The results demon-
strated that silencing of lncTCF7 inhibited the proliferation, 

Figure 3. LncTCF7 silencing suppressed the migration and invasion of SW‑620 and HT29 cells. (A) Representative images of migrating SW‑620 and HT29 
cells following wound healing assay (magnification, x100). (B) Representative images of invading SW‑620 and HT29 cells (magnification, x200). (C) Relative 
number of migrating cells per field among si‑NC‑ and si‑lncTCF7‑transfected SW‑620 and HT29 cells. (D) Average number of invading cells per field among 
si‑NC‑ and si‑lncTCF7‑transfected SW‑620 and HT29 cells. Data are presented as the mean + standard deviation. ***P<0.001, as indicated. LncTCF7, long 
non‑coding RNA TCF7; si, small interfering RNA; si‑NC, si‑negative control.
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migration and invasion, but did not significantly affect the 
apoptosis, of CRC cells. Additionally, cell cycle progression is 
an essential requirement for cell growth. In the current study, 
lncTCF7 silencing inhibited SW‑620 and HT29 cell cycle 
transition from G1 to S phase, which indicated that lncTCF7 
silencing may inhibit SW‑620 and HT29 proliferation by 
suppressing cell cycle progression. Proliferation and cell cycle 
dysfunction serve an important role in CRC development, 
and cell migration and invasion serve a central role in CRC 
metastasis (22‑24). The results of the present study also indi-
cated that lncTCF7 silencing inhibited CRC development and 
metastasis, indicating that lncTCF7 may function as an onco-
gene to promote CRC development and metastasis. The results 
of the present study are consistent with those of previous 
studies. Wang et al (9) demonstrated that lncTCF7 promoted 
the self‑renewal and propagation of liver cancer stem cells by 
recruiting the Switch/sucrose non‑fermentable complex to the 
TCF7 promoter to upregulate TCF7 expression and to activate 
Wnt signaling. Furthermore, Wu and Wang (16) demonstrated 
that lncTCF7 increased the self‑renewal and metastasis of 
human non‑small cell lung cancer cells by promoting Slug 
and epithelial cell adhesion molecule expression. In another 
study, Wu  et  al  (17) revealed that lncTCF7 increased the 
aggressiveness of hepatocellular carcinoma cells by activating 
epithelial‑mesenchymal transition signaling.

However, there are several limitations to the data generated 
in the current study. Firstly, the overall survival of lncTCF7 on 
CRC prognosis was not analyzed due to the short follow‑up 
time, and the overall survival of lncTCF7 on CRC prognosis 
may be investigated in further research. In addition, the effect 
of lncTCF7 on the animal models of CRC may be the focus 
of further research. Finally, further studies are required to 
determine the mechanism underlying lncTCF7‑induced regu-
lation of CRC tumorigenesis and progression. In conclusion, 
the results of the current indicated that lncTCF7 may be a 
potential biomarker and therapeutic target for CRC treatment.
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