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Abstract. Recent studies have revealed that long noncoding 
RNAs (lncRNAs) are closely associated with colorectal cancer 
(CRC); however, the role of the lncRNA RPLP0P2 in CRC 
remains largely unknown. In the present study, RNA expres‑
sion profiles of CRC were collected from The Cancer Genome 
Atlas database and the prognosis of CRC with respect to 
RPLP0P2 was assessed. Subsequently, RPLP0P2 expression 
was knocked down in the human CRC cell line RKO using 
a short hairpin RNA (shRNA) lentivirus, and the biological 
behaviors of the cells, such as proliferation, migration, cell 
cycle progression and apoptosis, were examined. The results 
demonstrated that the expression levels of RPLP0P2 were 
higher in CRC tissue compared with those in normal tissue, and 
RPLP0P2 was associated with prognosis. RPLP0P2 knock‑
down significantly decreased cell colony formation, migration 
and invasion, and arrested CRC cells in the S phase to G2/M 
phase transition. Furthermore, apoptosis was significantly 
increased in CRC cells infected with the RPLP0P2 shRNA 
lentivirus compared with in the control group. In conclusion, 
RPLP0P2 may promote proliferation, invasion and migration, 
and inhibit apoptosis of CRC cells, suggesting that RPLP0P2 
may function as an oncogene in CRC.

Introduction

Colorectal cancer (CRC) is a common type of malig‑
nant tumor and a frequent cause of cancer‑related death 
worldwide  (1). Notably, CRC is the fourth most frequent 
gastroenteric tumor and is associated with high morbidity in 

China (2). Although encouraging progress for early diagnosis 
and treatment of CRC has been achieved in recent decades, 
the prognosis and 5‑year survival rate of patients with CRC is 
still unsatisfactory (3). The tumorigenesis and progression of 
CRC is a complex pathological process involving numerous 
molecules and pathways, and the underlying mechanisms 
have yet to be fully elucidated. Therefore, further insight 
into the molecular mechanisms of CRC may help improve 
the diagnosis and prognosis, and consequently identify novel 
therapeutic targets for CRC.

Noncoding RNAs (ncRNAs) have been reported to serve 
important biological roles in transcriptional regulation, 
RNA modification, formation of chromosomes and cellular 
development (4). Notably, ncRNAs are further grouped into 
small ncRNAs (<200  bp) and long ncRNAs (lncRNAs; 
>200 bp, up to 100 kb) based on transcript size, and lncRNAs 
expression levels are indicative of those of active molecules 
and lack significant open reading frames  (5,6). Previous 
studies have demonstrated that lncRNAs may serve important 
roles in several biological processes, including cell prolifera‑
tion, differentiation and apoptosis (7,8). In addition, it has been 
reported that dysregulation of lncRNAs may be involved in the 
development of human cancer (9‑15). The lncRNA RPLP0P2 
has been reported to exhibit significantly decreased expression 
in lung adenocarcinoma (16). Chen et al (17) also observed that 
RPLP0P2 expression was lower in lung adenocarcinoma, and 
low expression of RPLP0P2 was associated with poor prog‑
nosis, as well as decreased proliferation and adhesive ability, 
in tumor cells. Conversely, Li et al (18) revealed that RPLP0P2 
was negatively associated with overall survival in gastric 
cancer, suggesting that it may act as an oncogene in gastric 
cancer. These studies indicated that the role of RPLP0P2 in 
cancer is related to its tissue specificity. 

Zhong et al  (19) performed bioinformatics analysis on 
RPLP0P2 in CRC and revealed that RPLP0P2 may represent 
an important oncogene, which was negatively associated 
with overall survival. This finding suggests that RPLP0P2 
may have an important role in CRC; however, the specific 
biological role and mechanism of RPLP0P2 remain unclear. 
The present study demonstrated that the lncRNA RPLP0P2 
may act as a candidate CRC biomarker according to lncRNA 
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gene expression data from The Cancer Genome Atlas (TCGA) 
RNA‑sequencing (RNA‑Seq) datasets. These findings demon‑
strated that the lncRNA RPLP0P2 may have an important role 
in CRC; therefore, the present study aimed to further determine 
the biological role and clinical significance of RPLP0P2 in 
CRC and to investigate the underlying molecular mechanisms.

Materials and methods

Datasets and TCGA bioinformatics. TCGA data portal 
(https://tcga‑data.nci.nih.gov/docs/publi cations/tcga/) was 
used to locate microarray studies focusing on expression of 
RPLP0P2 in CRC, and 50 matched cases of CRC (27 females 
and 23 males; age, 40‑90 years; mean age 70.34±13.36 years) 
and paired adjacent normal tissue, along with 647 cases of 
CRC (294 females and 353 males; age, 31‑90 years; mean age, 
66.17±12.78 years) and 51 unpaired cases of normal tissue 
were collected, which were used for RPLP0P2 expression 
analysis. The criterion for dividing the expression of RPLP0P2 
into high and low was the median value of gene expression. 
Furthermore, 308 CRC cases (138 females and 170 males; age, 
31‑90 years; mean age, 67.29±12.79 years old) were collected 
for survival analysis.

Cell culture. The human CRC cell lines (HCT116, HT29, 
SW480 and RKO) were purchased from The Cell Bank of 
Type Culture Collection of The Chinese Academy of Sciences. 
Cells were cultured in RPMI-1640 medium supplemented with 
10% fetal bovine serum (Biological Industries) and were main‑
tained at 37˚C in an atmosphere containing 5% CO2. Digestion 
and passage of cells were performed until they reached 80% 
confluence.

Reverse transcription‑quantitative PCR (RT‑qPCR). Total 
RNA was extracted from CRC cells using Total RNA Isolation 
Reagent (cat. no. 3101‑100; Shanghai Pufei Biotech Co., Ltd.) in 
accordance with the manufacturer's instructions. The M‑MLV 
(Moloney Murine Leukemia Virus Reverse Transcriptase) 
kit (cat.  no.  M1705; Promega Corporation) was used to 
reverse transcribe total RNA according to the manufacturer's 
protocol. The expression levels of RPLP0P2 and GAPDH were 
assessed in CRC cells by qPCR using SYBR Master Mixture 
(cat. no. DRR041B; Takara Bio, Inc.). The thermocycling condi‑
tions were as follows: 95˚C for 30 sec, 95˚C for 5 sec and 60˚C for 
30 sec, 40 cycles. Primer sequences were as follows: RPLP0P2, 
forward 5'‑TCA​AGA​CGG​GAG​ ACA​AAG​TGG​‑3' and reverse 
5'‑TCG​ATG​ATA​GAA​TGG​GGC​ACT​‑3' (247  bp product); 
GAPDH, forward 5'‑TGA​CTT​CAA​CAG​CGA​CAC​CCA​‑3' 
and reverse 5'‑CAC​CCT​GTT​GCT​GTA​GCC​AAA​‑3' (121 bp 
product). All samples were normalized to GAPDH, and all 
experiments were performed in triplicate.

The mean value of each triplicate was used to calculate 
relative lncRNA expression levels. 2‑ΔΔCq method was used to 
detect RNA level (20). 

Lentivirus‑mediated RPLP0P2 short hairpin RNA 
(shR NA) vector  in fect ion.  A shR NA lent ivi r us 
targeting RPLP0P2 was constructed using the GV248 
(hU6‑MCS‑Ubiquitin‑EGFP‑IRES‑puromycin) vector 
(Shanghai GeneChem Co., Ltd.). The shRNAs were 

synthesized and inserted into GV248 lentivirus vector, and 
then verified by DNA sequencing (Sanger). The shRNA 
sequences were as follows: shRNA‑1, forward 5'‑CCG​GCC​
CTG​TAA​AGT​ACC​TGG​AAT​ACT​CGA​GTA​TTC​CAG GTA​
CTT​TAC​AGG​GTT​TTT​G‑3' and reverse 5'-AAT​TCA​AAA​
ACCC​TGT​AAA​GTA​CCT​GGA ATA​CTC​GAG​TAT​TCC​
AGG​TAC​TTT​ACA​GGG‑3'; shRNA‑2, forward 5'‑CCG​GCT​
GAT​CAA​GAC​GGG​AGA​CAA​ACT​CGA​GTT​TGT​CTC CCG​
TCT​TGA​TCA​GTT​TTT​G‑3' and reverse 5'‑AAT​TCA​AAA​
ACT​GAT​CAA​GAC​GGG​AGA​CAA​ACT​CGA​GTT​TGT CTC​
CCG​TCT​TGA​TCA​G‑3'; shRNA‑3, forward 5'‑CCG​GGT​CAG​
ACG​AGG​ATA​TGG​GAT​TCTC​GAG​AAT​CCC​ATA​TCC​TCG​
TCT​GAC​TTT​TTG‑3' and reverse 5'‑AAT​TCA​AAA​AGTC​
AGA​CGA​GGA​TAT​GGG​ATT​CTC​GAG​AAT​CCC​ATA TCC​
TCG​TCT​GAC​‑3'. Lower case indicates protective bases; upper 
case indicates the primer sequence.

As a negative control, a shRNA with a scrambled sequence 
(TTC​TCC​GAA​CGT​GTC​ACG​T) was used. Subsequently, the 
lentivirus‑mediated RPLP0P2 shRNA vector was confirmed 
via sequencing and used for subsequent experiments.

For infection, 1x105 RKO cells/per well were seeded 
into 6‑well plates and were incubated for 24 h at 37˚C, after 
which, medium containing the lentivirus (multiplicity of 
infection, 10) was added, according to the manufacturer's 
instructions. RKO cells were infected with the lentivirus 
for 72 h at 37˚C and infection efficiency was assessed. The 
approximate fluorescence infection efficiency was estimated 
by comparing bright‑field and fluorescent images in the same 
field. Subsequently, RT‑qPCR was performed to detect knock‑
down efficiency.

Detection of cell proliferation by Cell Counting Kit‑8 (CCK‑8) 
and colony formation assay. RKO cells were infected with 
the RPLP0P2 shRNA lentivirus for 3 days, and were then 
trypsinized and resuspended in medium. For the CCK‑8 assay, 
2x104 cells/well were seeded into 96‑well plates. After 24 h, 
10 µl CCK‑8 solution (Beyotime Institute of Biotechnology) 
was added to each well at 0, 1, 2 and 3 days, and the cells were 
incubated at 37˚C for 2 h. The absorbance at each time point 
was measured at 450 nm using a microplate reader.

For the colony formation assay, 2 ml medium, including 
RKO cells (500 cells), was added into each well of 6‑well 
culture plates, and three replicates for each group were 
performed. Cells were further cultured at 37˚C in an atmo‑
sphere containing 5% CO2 for 8 days; the medium was changed 
every 3 days while cell state was observed. After 8 days, a 
fluorescence microscope was used to image the cell colonies. 
Briefly, 1 ml 4% paraformaldehyde was used to fix the cells 
for 30‑60 min at room temperature and 1 ml crystal violet 
staining solution was added to stain the cells for 10‑20 min at 
room temperature. The cells were then washed several times 
and air dried, and the number of colonies containing >50 cells 
was counted.

Detection of cell migration by Celigo imaging cytometry. 
Cells were seeded into 96‑well plates at a concentration of 
50,000 cells/well (100 µl/well) and grown to 90% confluence. 
Each group had three replicates and the cells were cultured 
at 37˚C in an atmosphere containing 5% CO2 for 24  h. 
Subsequently, the Celigo scratch instrument was used to gently 
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push upward to form scratches in the cell layer. Celigo scan‑
ning (cat. no. VP408FH; V&P Scientific, Inc.) was performed 
at 24 and 48 h according to the degree of healing, and the 
migration rate was calculated. Celigo was used to to obtain 
the cell area (S), migration area was calculated by SXh‑S0h 
(X=24 or 48), and migration rate was calculated by 
(SXh‑S0h)/area of scratch.

Cell migration and invasion assays. A 24‑well plate containing 
pore inserts (size, 8 µm) with or without Matrigel‑coated filters 
(Corning, Inc.) was used for migration and invasion assay. 
In the upper chamber, 500 µl cell suspension in serum‑free 
medium (105  cells/well) was added, and 750  µl medium 
containing 10% FBS was added into the lower chamber; the 
cells were cultured at 37˚C in an atmosphere containing 5% 
CO2 for 72 h. Subsequently, the migratory or invaded cells were 
stained with Giemsa for 3‑5 min and air dried. Migratory or 
invasive cells per field were imaged under a light microscope 
and invasion rate was calculated. The number of cells (N) in 5 
fields was counted under the microscope, and the control group 
was used as reference. The invasion rate was calculated as 
Nexperimental group/Ncontrol group.

Cell cycle assay. Cells were cultured in 6‑cm dishes to 
~80% confluence and were digested and resuspended. After 
centrifugation (400 x g, 10 min at 4˚C), cells were washed with 
D‑Hanks (pH, 7.2‑7.4) and fixed in 75% ethanol for 1 h at 4˚C. 
Cells were stained with cell cycle dye, which was prepared 
using 40X propidium iodide (2  mg/ml; cat.  no.  P4170; 
Sigma‑Aldrich; Merck KGaA), 100X RNase (10  mg/ml; 
cat. no. EN0531; Fermentas; Thermo Fisher Scientific, Inc.) 
and 1X D‑Hanks at a ratio of 25:10:1,000. After incubation 
for 30 min at room temperature in the dark, samples were 
analyzed with a flow cytometer (Guava easyCyte HT; EMD 
Millipore) to detect DNA content. Guava InCyte software 
(3.1.1.0; EMD Millipore) was used for analysis.

Apoptosis assay. Cells (5x105) were trypsinized, collected 
and centrifuged at 400 x g for 5 min at 4˚C. Subsequently, 
pre‑cooled D‑Hanks (pH, 7.2‑7.4) was used to wash the cells, 
and they were resuspended in 200  µl 1X binding buffer  
(eBioscience; Thermo Fisher Scientific, Inc.) and stained 
with 10  µl Annexin V‑APC (eBioscience; Thermo Fisher 
Scientific, Inc.) in the dark at room temperature for 10‑15 min. 
According to the number of cells, 400‑800  µl binding 
buffer was added and samples were assessed using a flow 
cytometry analyzer (Guava easyCyte HT; EMD Millipore). 
Guava InCyte software (3.1.1.0; Millipore) was used for 
analysis.

Statistical analysis. Data are presented as the mean ± SD 
(n=3). All results were analyzed using SPSS 16.0 (SPSS, Inc.). 
The expression levels of RPLP0P2 in normal and cancer 
tissues were compared using the Mann‑Whitney U test and 
Wilcoxon signed‑rank test. Survival analysis with regard 
to RPLP0P2 expression levels in patients with CRC was 
estimated by the Kaplan‑Meier method accompanied by the 
log‑rank test to calculate differences between the curves. 
Comparisons between experimental and control groups in 
colony formation, wound‑healing assay, Transwell assay, 

cell cycle progression analysis and apoptosis analysis were 
performed by paired‑samples t‑test. Differences in the effect 
of RPLP0P2 shRNA on knockdown were compared using 
one‑way ANOVA and Dunnett's test was used for intra‑group 
comparison. P<0.05 was considered to indicate a statistically 
significant difference.

Results 

Expression levels of RPLP0P2 are high in CRC and are associ‑
ated with prognosis. The present study analyzed the expression 
levels of RPLP0P2 from lncRNA gene expression data in TCGA 
RNA‑Seq datasets and revealed that the expression levels of 
RPLP0P2 were higher in CRC tissues compared with those in 
normal tissues (Fig. 1A). Paired samples of CRC also revealed 
that RPLP0P2 expression levels were higher in CRC tissue 
compared with paracancerous normal tissue (Fig. 1B). Further 
analysis revealed that high levels of RPLP0P2 were associated 
with poor survival in patients with CRC (Fig. 1C).

Infection efficiency of the RPLP0P2 shRNA lentivirus in 
RKO cells. In order to verify expression levels of RPLP0P2 in 
CRC, levels of RPLP0P2 in CRC cell lines were assessed by 
RT‑qPCR; results showed that RPLP0P2 levels were higher in 
RKO cells compared with other CRC cells (HCT116, HT29 
and SW480; Fig. 1D). Subsequently, RKO cells were used 
to assess the biological role of RPLP0P2 using a shRNA 
lentivirus.

RKO CRC cells were infected with the RPLP0P2 shRNA 
lentivirus for 72 h and then observed using a fluorescence 
microscope. The results revealed that the cells appeared normal 
after infection, and the infection efficiency of the shRNA lenti‑
virus was ~80% (Fig. 2A). RT‑qPCR also revealed that the 
expression levels of RPLP0P2 were significantly downregulated 
by the RPLP0P2 shRNA lentivirus in all groups, particu‑
larly in the shRNA‑3 group (Fig. 2B). Therefore, RPLP0P2 
shRNA‑3 was used in subsequent experiments. CCK‑8 cell 
proliferation assay revealed that shRNA‑RPLP0P2 knockdown 
significantly decreased proliferation in RKO cells (Fig. 2C).

RPLP0P2 shRNA lentivirus suppresses colony formation in 
RKO cells. Following infection with the RPLP0P2 shRNA 
lentivirus, the colony‑forming ability of RKO cells was 
assessed. The results revealed that RPLP0P2 knockdown 
significantly decreased the number of cell colonies, whereas 
the control group exhibited a normal ability to pack together 
and form colonies (Fig. 3), suggesting that RPLP0P2 may be 
associated with the clonogenic capacity of RKO cells.

RPLP0P2 shRNA lentivirus suppresses migration and 
invasion of RKO cells. The effects of RPLP0P2 on RKO cell 
migration and invasion were assessed by wound‑healing and 
Transwell assays. The results of the wound‑healing assay 
revealed that the wound area of RPLP0P2 shRNA‑infected 
cells was significantly larger compared with that in the control 
group (Fig. 4A), indicating that RPLP0P2 shRNA inhibited 
cell migration. The results of the Transwell assay demonstrated 
that the number of migrated cells and invaded cells in the 
RPLP0P2 shRNA‑infected group was significantly decreased 
compared with in the control group (Fig. 4B).

https://www.spandidos-publications.com/10.3892/mmr.2021.11948
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Figure 2. Knockdown efficiency of RPLP0P2 with shRNA lentivirus in RKO cells. (A) Transfection efficiency of the RPLP0P2 shRNA lentivirus in 
RKO cells was ~80%. Upper rows, bright‑field images of lentivirus infection; lower rows, fluorescent images of lentivirus infection. (B) Relative expres‑
sion levels of RPLP0P2 were detected and it was revealed that the knockdown efficiency of shRNA‑3 was the best. (C) CCK‑8 cell proliferation assay 
revealed that shRNA‑RPLP0P2 knockdown significantly decreased proliferation of RKO cells. *P<0.05. shRNA, short hairpin RNA; NC, negative control; 
CCK‑8, Cell Counting Kit‑8; OD, optical density. 

Figure 1. Long non‑coding RNA RPLP0P2 levels are elevated in CRC tissues. RPLP0P2 expression data in CRC tissues were obtained from The Cancer 
Genome Atlas database. (A) RPLP0P2 expression levels were higher in CRC tissues compared with in normal tissues (analysis of 51 cases of normal tissue 
and 647 cases of CRC tissue; test of two independent samples (Mann Whitney U test). (B) RPLP0P2 expression levels in 50 cases of matched CRC and 
normal tissue samples (test of paired samples, Wilcoxon signed‑rank test). (C) High RPLP0P2 levels are associated with poor prognosis in patients with CRC. 
(D) Relative expression levels of RPLP0P2 in CRC cell lines. ***P<0.001. CRC, colorectal cancer. 
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Figure 3. RPLP0P2 knockdown inhibits cell colony formation. (A) Colony formation of RKO cells, which were stained with crystal violet. (B) Colony forma‑
tion observed microscopically. Upper rows, bright field; lower rows: fluorescent view. (C) Number of stained colonies in RKO cells following infection with 
the RPLP0P2 shRNA lentivirus. Data are presented as the mean ± SD. *P<0.05. shRNA, short hairpin RNA; NC, negative control. 

Figure 4. RPLP0P2 knockdown inhibits cell migration and invasion. (A) Wound area of the shRNA RPLP0P2 group was larger than in the control group after 
48 h. Representative images and statistical analysis of the wound‑healing assay are shown. Magnification, x200. (B) Migration and invasion were reduced 
in the shRNA RPLP0P2 group compared with in the control group. Representative images of Transwell assay are shown. Magnification, x200. *P<0.05. 
shRNA/sh, short hairpin RNA; NC, negative control. 

https://www.spandidos-publications.com/10.3892/mmr.2021.11948
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RPLP0P2 shRNA arrests RKO cells at S stage. The present 
study also assessed changes in cell cycle progression in 
response to RPLP0P2 knockdown with flow cytometry. The 
results detected increased accumulation of RKO cells in 
S phase in the RPLP0P2 knockdown group compared with 
in the control group, which was evidenced by a significant 
increase in the number of S phase cells (Fig. 5). Consistently, 
this result was accompanied by a significant reduction in 
the percentage of cells in G1 phase. Meanwhile, there was 
no significant difference in G2/M cell populations between 
the RPLP0P2 knockdown and control groups. These results 
revealed that shRNA‑mediated RPLP0P2 knockdown arrested 
RKO cells from S stage to G2/M stage.

Infection with the RPLP0P2 shRNA lentivirus promotes RKO 
cell apoptosis. Flow cytometry was also performed to assess 
apoptosis of RKO cells infected with the RPLP0P2 shRNA 
lentivirus. The results revealed that apoptosis was significantly 

increased in RKO cells infected with the RPLP0P2 shRNA 
lentivirus compared with in the control group (Fig.  6), 
suggesting that RPLP0P2 inhibits the apoptosis of RKO cells.

Discussion

With their powerful proliferative ability and low apoptotic rate, 
CRC cells are strongly resistant to chemotherapy, radiation and 
other biological treatments, leading to malignant tumor growth 
and recurrence after resection  (21). Previous studies have 
revealed that lncRNAs are increasingly known to be involved 
in numerous biological processes, including acceleration of the 
development and progression of cancer (22,23). It has also been 
suggested that lncRNA RPLP0P2 levels may be significantly 
reduced in lung adenocarcinoma (16). Bioinformatics analysis 
of RPLP0P2 in CRC revealed that RPLP0P2 was negatively 
associated with overall survival (19), suggesting that RPLP0P2 
may serve a key role in CRC.

Figure 5. Flow cytometric analysis of cell cycle progression. RPLP0P2 shRNA lentivirus enhanced the proportion of RKO cells in S phase and reduced the 
proportion of cells in G1 phase. *P<0.05. shRNA, short hairpin RNA; NC, negative control.  
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The present study performed bioinformatics analysis using 
publicly available TCGA data. The results revealed that the 
expression levels of RPLP0P2 were higher in CRC tissues 
compared with in normal tissues. Further analysis verified that 
the expression levels of RPLP0P2 were also high in RKO cells. 
These results indicated that RPLP0P2 may be abnormally 
expressed in CRC and may act as an oncogene. RPLP0P2 
was also previously reported to be negatively associated with 
overall survival in gastric cancer (18). However, Xu et al (16) 
reported that RPLP0P2 expression was significantly lower 
in lung adenocarcinoma compared with in adjacent tissues. 
These studies indicated that tissue specificity may be one of 
the most important properties for RPLP0P2.

In the present study, RPLP0P2 knockdown using a shRNA 
lentivirus suppressed proliferation and colony formation in 
RKO cells, thus suggesting that RPLP0P2 may be associated 
with the proliferative capacity of CRC. shRNA‑mediated 
RPLP0P2 knockdown also induced cell cycle arrest of 
RKO cells in S stage, which confirmed that the RPLP0P2 
expression levels were associated with cell proliferation. 
Chen et al (17) also reported that low expression of lncRNA 
RPLP0P2 decreased cell proliferation and adhesive ability in 
lung adenocarcinoma. This finding is in agreement with the 
present experimental results, which revealed that RPLP0P2 
knockdown induced cell accumulation in S phase of the cell 

cycle, suggesting that involvement of RPLP0P2 in CRC may 
be related to cells arrested from S phase to G2/M phase.

The present study demonstrated that RPLP0P2 was asso‑
ciated with the migratory and invasive ability of CRC cells. 
Furthermore, flow cytometric analysis revealed that RPLP0P2 
may inhibit apoptosis of CRC cells, suggesting that RPLP0P2 
may promote CRC development via inhibition of apoptosis 
and metastasis. However, whether and how RPLP0P2 is impli‑
cated in CRC requires further study. It has been reported that 
lncRNA‑associated competing endogenous RNA networks, 
for example, lncRNA‑microRNA (miRNA/miR)‑mRNA 
networks, may participate in the progression of CRC (24). 
Expression of EZH2 has been reported to be associated with the 
risk of lung cancer (25), and a co‑methylation network revealed 
that RPLP0P2 was co‑methylated with EZH2, suggesting 
involvement of RPLP0P2 in the progression of lung cancer (26). 
Further analysis revealed that the lncRNA‑miRNA‑mRNA 
network miR‑29c‑3p‑RPLP0P2‑EZH2 was significantly 
associated with the prognosis of lung adenocarcinoma (26). 
These reports may provide further understanding of the role of 
RPLP0P2 in CRC pathogenesis and prognosis. 

In conclusion, the present study revealed that the expres‑
sion levels of RPLP0P2 were associated with the development 
of CRC through promotion of proliferation and metastasis, 
and inhibition of apoptosis. These findings suggested that 

Figure 6. Analysis of apoptosis in lentivirus‑infected RKO cells. (A) Apoptosis of RKO cells detected by flow cytometry following infection with the RPLP0P2 
shRNA lentivirus. Apoptotic cells are shown in the top right and bottom right quadrants. Y‑axis represents the lentivirus carrying enhanced green fluorescent 
protein transfected cells. X‑axis represents APC‑stained cells. (B) Apoptotic rate of RKO cells after infection with the RPLP0P2 shRNA lentivirus. *P<0.05. 
shRNA, short hairpin RNA; NC, negative control. 
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RPLP0P2 may function as an oncogene in CRC, as well as a 
therapeutic target in CRC treatment.
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