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Background: Hepatocellular carcinoma (HCC) is a malignant disease with a high mortality 
among primary HCC patients worldwide. Lots of studies have shown that lncRNAs are 
known as the biomarkers in diagnosis, treatment and prognosis of hepatocellular carcinoma. 
Therefore, clarifying the detailed function and mechanism of the lncRNA in the HCC 
progressing seems particularly important.
Methods: The TCGA and GEO database and RT-qPCR were used to analyse the expression 
of TRIM52-AS1 in HCC tissues and cell lines. Clinical data were collected to further analyze 
the correlation between indicators of clinical samples and the expression of TRIM52-AS1. 
CCK-8, plate clone and transwell assays were employed to evaluate the role of TRIM52-AS1 
on cell proliferation, migration and invasion. Then, bioinformatics prediction, luciferase 
reporter, RNA immunoprecipitation (RIP), and RT-qPCR were employed to analyze the 
direct interaction among TRIM52-AS1, miR-218-5p and ROBO1. Additionally, the rescue 
function assays were used to verify that miR-218-5p/ROBO1 was the function downstream 
of TRIM52-AS1.
Results: TRIM52-AS1 was overexpressed in HCC according to the TCGA database and RT- 
qPCR assay. The expression of TRIM52-AS1 was higher in the metastatic foci compared 
with primary tumor according to the GEO database. Additionally, TRIM52-AS1 knockdown 
inhibited the proliferation and metastasis of HCC cells. TRIM52-AS1 could act as compe-
titive endogenous RNA to regulate ROBO1 through miR-218-5p, then promoted the HCC 
cell progression.
Conclusion: TRIM52-AS1 is overexpressed in HCC and can promote the proliferation and 
metastasis of HCC cells through miR-218-5p/ROBO1 axis, then drives the HCC cell 
progression.
Keywords: TRIM52-AS1, ROBO1, miR-218-5p, hepatocellular carcinoma, growth, 
metastasis

Background
Hepatocellular carcinoma (HCC) is a malignant disease with a high mortality 
among primary HCC patients worldwide. It is one of the most common malignant 
tumors globally, and HCC is the sixth most common cancer in the world recently.1 

The HCC mortality rate remains high mainly due to the lack of early diagnosis, 
high recurrence rate and high metastasis rate.2 The treatment of hepatocellular 
carcinoma has always been a difficult problem. Transplantation is the most effective 
method for the treatment of liver cancer. However, during the process of 
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transplantation, the tumor recurrence rate and metastasis 
rate are relatively high.3 Therefore, we must accelerate the 
research on the molecular mechanism of HCC occurrence 
and progression, which can promote the effective treat-
ment of HCC. In recent years, more and more studies have 
shown that lncRNAs are closely related to the diagnosis, 
treatment and prognosis of hepatocellular carcinoma.4–6

LncRNAs are a new class of transcriptional substances 
and important gene expression regulators.7 In addition, the 
biological functions of some lncRNAs in human cancers 
such as liver cancer, stomach cancer and lung cancer have 
increased exponentially.8–10 For example, the abnormal 
expression of MALAT1 is related to tumor metastasis 
and various cancers such as breast cancer, lung cancer, 
prostate cancer and liver cancer. Its overexpression can be 
regarded as an early prognostic indicator, indicating a low 
survival rate.11–14 Using lncRNA microarray, lncRNA 
HULC and HEIH were also found to be abnormally 
expressed in liver cancer tissues and to be involved in 
the occurrence of liver cancer.15 In addition, it was 
reported that several lncRNAs including lncRNA-p21 
were involved in cell processes such as cell growth and 
apoptosis.16 Liu et al studies had shown that lncCSMD1-1 
was upregulated in liver cancer and promoted the progres-
sion of liver cancer by activating the MYC signaling path-
way. The underlying mechanism was that lncCSMD1-1 
could directly bind to MYC protein in the nucleus of 
HCC cells, leading to an increase in MYC protein. At 
the same time, lncCSMD1-1 interacted with MYC protein 
to block its ubiquitin-proteasome degradation pathway, 
thereby activating its downstream target gene.17 Research 
by Xu et al found that the expression of lncRNA H19 was 
negatively correlated with sorafenib sensitivity in HCC 
cells. Inhibition of lncRNA H19 could increase the sensi-
tivity of sorafenib by inhibiting the epithelial- 
mesenchymal transition (EMT) of HCC cells.18 Wu et al 
proved that the up-regulation of lncRNA FTX inhibited 
the conversion of non-alcoholic fatty liver disease 
(NAFLD) to hepatocellular carcinoma by promoting M1 
polarization of Kupffer cells.19 Therefore, lncRNAs can be 
used as novel prognostic markers and potential therapeutic 
targets for HCC.

Studies have found that lncRNA TRIM52-AS1 is dif-
ferentially expressed in cancer. Liu et al found that 
lncRNA TRIM52-AS1 was down-regulated and signifi-
cantly inhibited cell proliferation and metastasis in renal 
cell carcinoma (RCC). Therefore, lncRNA TRIM52-AS1 
played a role in the genesis and development of RCC.20 

Currently, lncRNA TRIM52-AS1 related research is rarely 
reported in HCC, this study aimed to screen differentially 
expressed lncRNA through TCGA databases, and vali-
dated in the organization of patients with HCC. 
Additionally, cell function experiments were performed 
to verify the effects of TRIM52-AS1 on the proliferation, 
migration, invasion and invasion of HCC cells. To further 
explore the possible molecular mechanisms of TRIM52- 
AS1 promoting HCC progress, it might provide us more 
novel early diagnosis and specific therapeutic basis 
for HCC.

Methods
Patient and Clinical Samples
All the 42 pairs of HCC cancer samples and corresponding 
adjacent tissues were from patients at Suining Central 
Hospital (Suining, Suining, China). Specimens were fro-
zen in liquid nitrogen immediately after resection and 
stored at Liquid nitrogen tank. These tissue samples were 
examined by pathological testing. All patients provided 
written informed consent and the Ethics Committee of 
Suining Central Hospital approved the current study. All 
procedures were aligned with the Declaration of Helsinki.

Cell Culture
The L02, Hep3B, Bel-7402, Huh7 cell lines were pur-
chased from the American Type Culture Collection 
(USA) and Type Culture Collection of the Chinese 
Academy of Sciences (Shanghai, China). The cells were 
cultured in Dulbecco’s Modified Eagle’s Medium 
(DMEM) (Gibco, NY, USA) supplemented with 100 μg/ 
mL streptomycin, 100 U/mL penicillin and 10% fetal 
bovine serum (FBS) at 37°C in a humidified atmosphere 
of 5% CO2.

RNA Extraction and PCR Assays
The HCC tumor and adjacent tissues were stored in liquid 
nitrogen immediately after collection and the cells were 
collected with TRIzol. Then the tissues and cell total RNA 
isolation were according to the TRIzol reagent 
(Invitrogen). Total RNA was reverse transcribed into 
cDNA using a RNA reverse transcription kit (Takara, 
Dalian, China). Then the RT-qPCR was performed using 
the Bio-Rad CFX96 Real-Time PCR with SYBR qPCR 
Mix kit (Takara, Dalian, China). The 2−ΔΔCt method was 
used to calculate the relative gene expression normalized 
by GAPDH and U6. The lncRNA and mRNA were 
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normalized with GAPDH, and the miRNA was normalized 
with U6.

RNA Immunoprecipitation (RIP)
The RNA immunoprecipitation (RIP) used in the experi-
ment was performed with the RNA-Binding Protein 
Immunoprecipitation Kit (Millipore, MA). The AGO2 
antibody was used for RIP assay and the Co- immunopre-
cipitation was detected by real-time PCR. The IgG Co- 
immunoprecipitation was used as the negative control of 
AGO2 immunoprecipitation output.

Cell Proliferation Assay
CCK8 Assay
A cell proliferation assay was performed with the Cell 
Counting Kit-8 (CCK8) assay (DOJINDO, Japanese). 
The Huh7 and Hep3B cells were seed in the 96-well 
plate at the same concentration of 3000 cells per well 
transfected with si-TRIM52-AS1, miR-218-5p inhibitor 
and ROBO1 overexpression vector. Then the indicated 
cells were incubated at 37°C and then measured at 450  
nm every 24h.

Colony Formation Assay
For the colony formation assay, Huh7 and Hep3B cells 
transfected with si-TRIM52-AS1, miR-218-5p inhibitor 
and ROBO1 overexpression vector were seeded in each 
well of a six-well plate and cultured in the appropriate 
medium containing 10% FBS. After 14 days, the colonies 
were fixed with paraformaldehyde and stained with 0.2% 
crystal violet. The clone number was determined by count-
ing the stained colonies.

Transwell Migration and Invasion Assay
The transfected cells were collected and resuspended in 
serum-free medium. Then, 2×105 cells in 200ul serum-free 
medium were seeded in the upper chamber of the 24 well 
plate. After 24 h incubation, the migration cells adhered to 
the lower membrane surface. Then the lower membrane 
was fixed with 4% paraformaldehyde and stained with 
0.1% crystal violet. And for the invasion assay, the upper 
chamber was coated with a pre-packed Matrigel (BD 
Bioscience, USA). The Cells were then photographed 
and counted under an optical microscope.

Luciferase Reporter Assay
The luciferase reporter vector combined with wild type 
(WT) TRIM52-AS1-3ʹuntranslated region (UTR) and 

mutant type TRIM52-AS1 sequence with mutant (MUT) 
of miR-218-5p binding site were purchased from 
Guangzhou Ribobio Biology Company (Guangzhou, 
China). Renilla luciferase plasmid pRL-TK was used as 
the positive control. The luciferase plasmid and miRNA 
mimic were co-transfected into the HCC cells. The indi-
cated cells were seeded into a 6-well plate after 24h. The 
cells were lysed and the luciferase activity was detected 
for firefly and renilla luciferases, the renilla luciferase 
activity was act as the control.

Statistical Analysis
In cell function experiments were repeated three times, 
giving reproducible results. Data are presented as mean 
values ± standard deviation (SD) of three independent 
experiments. The correlation between TRIM52-AS1 
expression and clinical pathological features was assessed 
via Fisher’s exact test or the wilcoxon rank sum test. The 
correlation of the expressions of TRIM52-AS1 and miR- 
218-5p or miR-218-5p and ROBO1 was established by 
Pearson correlation coefficient. All statistical analyses 
were performed using SPSS software, version 20.0 
(SPSS Inc., USA) and GraphPad Prism, version 8.00 
(GraphPad Software, USA).

Results
TRIM52-AS1 is Overexpressed in 
Hepatocellular Carcinoma and 
Correlated with Lymph Node Metastasis
To explore the express level of TRIM52-AS1 in TCGA- 
LIHC database, the results illustrated that TRIM52-AS1 
was overexpressed in the HCC tissue than the adjacent 
normal tissues (Figure 1A). Further, the HCC specimen 
was used to verify the expression of TRIM52-AS1, RT- 
qPCR assay indicated that TRIM52-AS1 was upregulated 
in the HCC tissues (Figure 1B). The RT-qPCR was used to 
determine the expression of TRIM52-AS1 in normal hepa-
tocyte cell line (L02) and HCC cell lines (Hep3B, Bel-7402, 
Huh7), the result demonstrated TRIM52-AS1 was signifi-
cantly elevated compared with that in L02 (Figure 1C). In 
addition, we have further compared the contents of corre-
sponding components in metastasis and cancer tissues in the 
GEO database (GSE63124), the result indicated that the 
expression of TRIM52-AS1 was higher in the metastatic 
foci compared with primary tumor (Figure 1D). To further 
analyze the correlation between indicators of clinical samples 
and the expression of TRIM52-AS1, we collated the relevant 
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clinical data and the results showed that high expression of 
TRIM52-AS1 was significantly correlated with lymph node 
metastasis in HCC. However, there were no significant dif-
ferences between other indicators of clinical samples (such as 
TNM stage, distant metastasis, HBV virus infection or cir-
rhosis) and TRIM52-AS1 expression (Table 1).

TRIM52-AS1 Knockdown Inhibits the 
Proliferation and Metastasis of HCC Cells
As the TRIM52-AS1 is upregulated in HCC tissue and cell 
lines, TRIM52-AS1 probably plays an essential role in pro-
liferation and metastasis in HCC. Firstly, we transfected the 
target siRNA of TMEM52-AS1 in the Huh-7 and Hep3B 
cells. RT-qPCR verified the transfection efficiency of 
TRIM52-AS1 siRNA, the results demonstrated that 
TRIM52-AS1 was significantly downregulated in the 

TRIMM52-AS1 siRNA groups (si-TRIM52-AS1) (Figure 
2A). CCK8 and plate clone assays were performed to eval-
uate the proliferation ability of Black control (BC), si-NC 
and si-TRIM52-AS1 groups, the results indicated that si- 
TRIM52-AS1 group exerted significantly decreased growth 
ability in Huh7 and He3B cells (Figure 2B–E). Further, the 
transwell experiment was used to detect the migration and 
invasion in the Huh7 and He3B cells, the result indicated that 
si-TRIM52-AS1 group showed lower migratory and invasive 
activities compared with NC group (Figure 2F–I).

TRIM52-AS1 Activity is Directly and 
Partially Negatively Regulated by 
miR-218-5p
Further, we thus aimed to determine whether TRIM52- 
AS1 affect post-transcriptionally regulation with miRNA 

Figure 1 TRIM52-AS1 is overexpressed in hepatocellular carcinoma. (A) Bioinformation analysis of the expression level of TRIM52-AS1 in TCGA-LIHC database. (B) qRT- 
PCR analysis of relative expression level of TRIM52-AS1 in HCC tissue and adjacent normal tissues. (C) qRT-PCR analysis of relative expression levels of TRIM52-AS1 in 
HCC cell lines and normal liver cells. (D) Bioinformation analysis of the expression level of TRIM52-AS1 between metastasis and primary tumor in GEO database 
(GSE63124) (*P < 0.05, ***P < 0.001).
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to regulate the HCC progress. According to the bioinfor-
mation prediction, the result indicated that miR-218 
probably was the host miRNA of TRIM52-AS1 (Figure 
3A). Further, the luciferase reporter assay demonstrated 
that miR-218-5p could be binding with TIMR52-AS1 
(Figure 3B and C). And the RIP assay demonstrated 
that miR-218-5p and TRIM52-AS1 were combined in 
the protein of AGO2 (Figure 3D). Then, the RT-qPCR 
was used to evaluate the expression of miR-218-5p in the 
HCC normal and tumor tissues, the result indicated that 
miR-218-5p was downregulated in the HCC tissues 
(Figure 3E). RT-qPCR assay analysis results showed 
that miR-218-5p expression was negatively correlated 
with TRIM52-AS1 expression (Figure 3F). Further, the 
RT-qPCR assay indicated that miR-218-5p was signifi-
cantly upregulated in the TRIM52-AS1 knockdown HCC 
cells (Figure 3G).

ROBO1 is a Target Gene of miR-218-5p 
and Regulated by TRIM52-AS1
Base on the miRNA target gene prediction website 
(Taegetscan, Pic Tar, miRDB, miRTarbase), the result 
indicated that the ROBO1 and BMI1 were target genes 
of miR-218-5p in the four prediction softs (Figure 4A). 
The TCGA-LIHC database indicated that ROBO1 was 
upregulated in the liver cancer tissues, and BMI1 expres-
sion was not different in the database (Figure 4B). Then 
the survival analysis demonstrated that ROBO1 was nega-
tive correlated with the HCC patient prognosis (Figure 
4C). According to the prediction, miR-218-5p probably 
binding with the 5ʹ UTR of the ROBO1 (Figure 4D). 
Further, the luciferase reporter assay eluted that miR- 
218-5p could directly be binding with the 5ʹ UTR of the 
ROBO1 (Figure 4E and F). The RT-qPCR assay was used 
to detect the ROBO1 expression in the HCC tissues, the 
result eluted that ROBO1 was overexpressed in the HCC 
tissues (Figure 4G). To clarify the miR-218-5p, ROBO1 
and TRIM52RT-qPCR assay analysis results showed that 
miR-137 expression-AS1 expression regulation relation-
ship, we used the RT-qPCR to evaluate the ROBO1 
expression in the HCC cells, the results indicated that 
ROBO1 was downregulated in the miR-218-5p overex-
pressed and TRIM52-AS1 knockdown group (Figure 4H 
and K), was negatively correlated with miR-218-5p and 
positively correlated with TRIM52-AS1 expression 
(Figure 4I and J). Then, the Western blot assay demon-
strated ROBO1 expression was downregulated in the 
TRIM52-AS1 knockdown group (Figure 4L).

TRIM52-AS1 Promotes HCC Cancer 
Progression Through Regulating miR-218- 
5p/ROBO1
As the ROBO1 was found as a target of miR-218-5p and 
regulated by TRIM52-AS1, we further explore the regulation 
of TRIM52-AS1 dependent regulation of ROBO1 on the 
HCC cell proliferation and metastasis. Firstly, we divided 
the HCC cells as four groups, NC (negative group), TRIM52- 
AS1 knockdown, TRIM52-AS1 knockdown transfected with 
miR-218-5p inhibitors and TRIM52-AS1 knockdown trans-
fected with ROBO1 overexpress vector. Then, the CCK8 and 
plate clone assay indicated that TRIM52-AS1 knockdown 
significantly inhibits the proliferation of HCC cells, and miR- 
218-5p inhibitor and ROBO1 overexpress vector could partly 
reverse the effect of TRIM52-AS1 knockdown (Figure 5A– 
C). Further, the transwell was used to evaluate the migration 

Table 1 General Clinicopathological Characteristics of Patients

Clinical 
Epidemiology and 
Clinicopathologic 
Feature

TRIM52-AS1 p value

Low 
Expression

High 
Expression

All cases 19 23

Age

≤50 10 6 0.113

>50 9 17

Gender

Male 12 9 0.215

Female 7 14

Diameter of tumor

≤4 8 12 0.551

>4 11 11

HBV virus infection

No 7 8 0.748

Yes 12 15

Cirrhosis

No 5 11 0.208

Yes 14 12

Distant metastasis

Negative 16 18 0.709

Positive 3 5

Lymph node 

metastasis

Negative 15 9 0.013

Positive 4 14

TNM stage

I/II 15 16 0.726

III/IV 4 7

Note: Italic and bold means P <0.05.
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Figure 2 TRIM52-AS1 promotes cell proliferation of PC cells in vitro. (A) qRT-PCR analysis showing TRIM52-AS1 expression after transfection of si-RNA of TRIM52-AS1 
(TRIM52-AS1-1/TRIM52-AS1-2) and negative control (NC) in Huh-7 and Hep3B cells. (B and C) CCK-8 assay analysis of the cell growth of TRIM52-AS1 knockdown, NC 
and BC group in Huh-7 and Hep3B cells. (D and E) Plate clone formation assays analysis of the cell growth of TRIM52-AS1 knockdown, NC and black control (BC) group in 
Huh-7 and Hep3B cells. (F–I) Transwell assays analysis the migration and invasion ability of TRIM52-AS1 knockdown, NC and BC group in Huh-7 and Hep3B cells (bar: 50 
μm). The data are shown as means ± S.D. of three independent assays (*P < 0.05, **P < 0.01, ***P < 0.001).
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and invasion ability of the four group HCC cells, the results 
TRIM52-AS1 knockdown significantly inhibit the migration 
and invasion ability of HCC cells, and miR-218-5p inhibitor 
and ROBO1 overexpress vector could partly reverse the 
metastasis inhibited by TRIM52-AS1 knockdown (Figure 
5D–G).

Discussion
Hepatocellular carcinoma (HCC) is the most common 
malignancy of the digestive tract and accounts for nearly 
90% of primary liver cancer.21 The occurrence and devel-
opment of HCC is an extremely complex biological pro-
cess, which is known as the result of abnormal molecular 

expression or mutation.22 In the past few decades, many 
scientists have studied the molecular mechanism of the 
onset and progression of liver cancer, but the underlying 
mechanism remains unclear.

Previous research focuses on abnormally expressed 
protein involving in the tumor progress. New molecular 
targets including noncoding RNA may provide new per-
spectives for better exploration of hepatocellular carci-
noma. Now, more and more evidences show that 
lncRNAs are involved in the process of gene expression 
regulation and play a very critical role in the HCC malig-
nant progression.23–25 The expression of lncRNAs is 
abnormal in a variety of cancers, such as HOTAIR in 

Figure 3 TRIM52-AS1 is directly and partially negatively regulated by miR-218-5p. (A) Bioinformation prediction of the potential binding site of miR-218-5p and TRIM52- 
AS1. (B and C) Luciferase reporter experiment analysis of the interaction with miR-218-5p and TRIM52-AS1. (D) RIP assay detected the combine of miR-218-5p and 
TRIM52-AS1 in the AGO protein. (E) qPCR assay analysis the expression of miR-218-5p in the HCC tissue and adjacent tissues. (F) The correlation of miR-218-5p and 
TRIM52-AS1 expression in the HCC tissues. (G) qPCR assay analysis the miR-218-5p expression of TRIM52-AS1 knockdown and NC group in Huh-7 and Hep3B cells (*P < 
0.05, **P < 0.01, ***P < 0.001).
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breast cancer, BACE1-AS in gastric, MEG3 in liver 
cancer.26–28 There are also related lncRNA reports in 
hepatocellular carcinoma, such as H19, HEIH, MVIH, 

HULC and MEG3.29–33 The differential expression of 
these lncRNAs was also known as the tumor driver in 
other cancer diseases.34 Therefore, understanding the 

Figure 4 ROBO1 is a function target of miR-218-5p and regulated by TRIM52-AS1. (A) Bioinformation prediction of the potential target genes of miR-218-5p by venn analysis 
according to 4 miRNA databases (TargetScan, Pic Tar, miRTarbase, miRDB). (B) Bioinformation analysis of the expression of the potential target genes (ROBO1, BMI1) in the 
TCGA-LIHC database. (C) K-M Survival analysis the ROBO1 expression on HCC patients in TCGA-LIHC database. (D) Bioinformation prediction of the potential binding site 
target gene ROBO1 with the miR-218-5p. (E and F) Luciferase reporter assay analysis that the interaction with miR-218-5p and ROBO1. (G) qPCR assay analysis the expression 
of ROBO1 in the HCC tissues and adjacent tissues. (H) qPCR assay analysis the ROBO1 expression of miR-218-5p mimic and NC group in Huh-7 and Hep3B cells. (I) Pearson 
correlation coefficient show the correlation of miR-218-5p and ROBO1 expression in the HCC tissues. (J) Pearson correlation coefficient show the correlation of TRIM52-AS1 
and ROBO1 expression in the HCC tissues. (K) qPCR assay analysis the ROBO1 expression of TRIM52-AS1 knockdown and NC group in Huh-7 and Hep3B cells. (L) Western- 
blot assay analysis the ROBO1 expression of TRIM52-AS1 knockdown and NC group in Huh-7 and Hep3B cells (*P < 0.05, **P < 0.01, ***P < 0.001).
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Figure 5 TRIM52-AS1 promotes HCC proliferation and metastasis through ROBO1 by sponging miR-218-5p (A and B) CCK8 assay analysis of the growth of TRIM52-AS1 
knockdown, TRIM52-AS1 knockdown with miR-218-5p knockdown, TRIM52-AS1 knockdown with ROBO1 overexpressed and NC group. (C) Plate clone formation assays 
analysis of the growth of TRIM52-AS1 knockdown, TRIM52-AS1 knockdown with miR-218-5p knockdown, TRIM52-AS1 knockdown with ROBO1 overexpressed and NC 
group. (D–G) Transwell assays analysis of the migration and invasion of TRIM52-AS1 knockdown, TRIM52-AS1 knockdown with miR-218-5p knockdown, TRIM52-AS1 
knockdown with ROBO1 overexpressed and NC group (bar: 50 μm) (*P < 0.05, **P < 0.01, ***P < 0.001).
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expression profile of lncRNA in liver cancer and adjacent 
tissues is a very critical step for revealing the pathogenesis 
of liver cancer.

The main work of this paper is to analyze the expression 
profiles of lncRNA using the TCGA-LIHC dataset. Based 
on the different lncRNA expression profile, we found that 
TRIM52-AS1 was significantly upregulated in the HCC 
tissues, and then the result was verified in the HCC cell 
lines. As TRIM52-AS1 was overexpressed in the HCC 
tissues and cell lines, we further detected the biological 
role in HCC cell proliferation and metastasis ability. The 
cell function assay illustrated that TRIM52-AS1 knock-
down HCC cells exerted lower growth and metastasis abil-
ity. However, how TRIM52-AS1 regulates the proliferation 
and metastasis of hepatocellular carcinoma is still unclear.

Recent studies have shown that lncRNA has the func-
tion of regulating gene expression on multiple levels 
including pre-transcriptional and post-transcriptional 
regulation.35 In addition to the above-mentioned mechan-
ism, TRIM52-AS1 can also regulate target gene expres-
sion through the “molecular sponge” mechanism when it 
functions. “Molecular sponge” is that lncRNA competi-
tively binds to microRNA based on base complementary 
pairing, thereby inhibiting the binding of microRNA to its 
target gene, thereby up-regulating the expression of the 
microRNA target gene and making it function.36 In pre-
vious study, Zhou et al found that TRIM52-AS1 could 
sponge miR-514a-5p to promote HCC progression 
through increasing MRPS18A.37 And they firstly dis-
cussed the effect of lncRNA TRIM52-AS1 on prolifera-
tion and migration in HCC cells. The underlying 
mechanism was that TRIM52-AS1 upregulated 
MRPS18A expression by competitive binding miR-514a- 
5p. However, we tried to explore a new molecular 
mechanism to elucidate how TRIM52-AS1 affects the 
progression of HCC. Compared with Chunhui Zhou’s 
study, they did not discuss the correlation between indica-
tors of clinical samples and TRIM52-AS1 expression in 
HCC, while we found that high expression of TRIM52- 
AS1 was significantly correlated with lymph node metas-
tasis in HCC, which was our another novel point in our 
study. Through preliminary screening and comparison 
with previous reports, we finally selected miR-218-5p as 
the target of lncRNA TRIM52-AS1. In this study, it was 
found that the expression of miR-218-5p was significantly 
decreased and was negatively regulated by TRIM52-AS1 
in the HCC cell lines Huh7 and Hep3B. Then, the lucifer-
ase reporter and RIP assay experiment verified that 

TIRM52-AS1 could competitively bind with the miR- 
218-5p, which met the conditions for its “molecular 
sponge” mechanism to regulate gene expression. Further, 
we explored to analyse the function target gene of miR- 
218-5p, ROBO1 was selected as the downstream function 
target regulated by TRIM52-AS1/miR-218-5p. Then, we 
found ROBO1 was upregulated in HCC tissues and as 
a tumor driver in the HCC cell growth and metastasis. 
And the ROBO1 and miR-218-5p could reverse the effect 
of TRIM52-AS1 knockdown in HCC cells. ROBO1 has 
been reported many times to play a key regulatory role in 
the occurrence and development of HCC, which was 
known as the target of miR-218-5p or miR-490-5p and 
triggered the Rho signal pathway.38–40 Therefore, the 
result indicated that TRIM52-AS1/miR-218-5p/ROBO1 
was an effective pathway to regulate the HCC progres-
sion, and the ROBO1 probably was an oncogene which 
has not been studied clearly.
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