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Background: We planned to explore the underlying mechanism and clinical significance of Inc-SNHG5 and RPS3 in hepatocellular
carcinoma in this current study.

Methods: The expression of Lnc-SNHGS and RPS3 in HCC tissues and several cell lines were affirmed, respectively, using
UALCAN, TIMER, TCGA and RT-qPCR assay. Cell proliferation ability was detected by colony formation assay and CCKS assay.
Cell apoptosis was monitored by flow cytometry assay. Next, the RPS3 expression levels and the related proteins in NFkB pathway
were examined using Western blot analysis. The role of Inc-SNHGS5 and RPS3 in vivo was identified by subcutaneous tumor bearing
experiment.

Results: Lnc-SNHGS5 was significantly increased in hepatocellular carcinoma tissues and in hepatocellular carcinoma cells. Further
investigation showed that up-regulated Inc-SNHGS promoted cell viability and cell proliferation ability of SMMC-7721 cells by
regulating the cell apoptosis, while down-regulation of Inc-SNHGS5 revealed opposite results in QGY-7703 cells. In terms of
mechanism, we found that Inc-SNHGS interacted with RPS3. Lnc-SNHGS5 regulated the NF«B pathway through RPS3 in vitro and
in vivo.

Conclusion: This study suggested that Inc-SNHGS5 expression was signally up-regulated in hepatocellular carcinoma, and Inc-
SNHGS promoted the malignant phenotypes in vitro and in vivo via directly regulating RPS3-NF«B pathway. Lnc-SNHGS5 might be
a target for molecular targeted therapy, a potential and novel diagnostic marker for HCC patients.
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Introduction

As one of malignant tumors, hepatocellular carcinoma (HCC) is a common and fatal tumor., accounting for approxi-
mately nine hundred thousand new cases and eight hundred and thirty thousand deaths in 2020."* Almost 75% of all
liver cancers were caused by HCC.? Up to now, increasing therapies have been used to cure HCC, such as chemotherapy,
radiotherapy, gene therapy, immunotherapy, liver transplantation.*> However, the five years survival rate of HCC patients
remains very poor due to the high rate of recurrence and distant metastasis. Hence, an in-depth understanding of the
mechanism of hepatocellular carcinoma development will promote the development of treatments.

Long non-coding RNA (IncRNA) is a kind of non-coding RNA with around 200 nucleotides in length that cannot
encode proteins.® Many studies have indicated that IncRNAs play a vital role in regulating various biological functions
through the different mechanisms in many cancers.”® For example, HBx induced MAFG-AS1 upregulation promoted
cell proliferation and migration in HCC cell by regulating the MAFG-E2F1 pathway.'” Yukimoto A et al reported that
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IncRNA RMRP induced apoptosis in HCC.'! In addition, LncRNA SNHG6 promoted G1/S-phase transition through the
miR-204-5p-E2F1 axis in HCC.'? Luo et al reported that quercetin activates the HIF-1a/IncRNA NEAT1/HMGB1 signal
pathway and then improves the CI-AKIL'® Recently, it was proved that FAM225A activated the cGAS-STING signal
pathway by controlling the CENP-N expression and then promoted cell migration and proliferation in nasopharyngeal
carcinoma.'* In addition, a number of SNHGs have been found to play important roles in cancers.'® Xiao et al reported
that SNHGS5 expression was significantly higher in lung cancer tissues from smokers compared with those from
nonsmokers. They also found that SNHGS5 overexpression due to nicotine treatment was associated with TRAIL
resistance in lung cancer.'® However, the character of Inc-SNHGS5 in HCC and its underlying mechanism is still unclear.

NFkB was described in 1986 by Sen and Baltimore as a nuclear transcription factor in B-cells that bound to the B-site
of the immunoglobulin k enhancer.'” The nuclear factor kappa B (NFxB) contributes to malignancy through impacting
cell senescence, apoptosis, metabolism, stress responses, and tumorigenesis.'®'? In HCC, Leslie et al reported that
hepatocyte c-Rel signaling limits genotoxic injury and subsequent HCC burden. Inhibiting c-Rel as an adjuvant therapy
increased the effectiveness of DNA damaging agents and reduced HCC growth.?

In this current study, we confirmed that the SNHGS5 expression level was obviously up-regulated in HCC, and
SNHGS5 promoted the malignant biological behaviors in HCC cells and in vivo by directly regulating RPS3-NF«kB
pathway. This present research may provide a potential target for treating HCC.

Materials and Methods

Samples

30 HCC tissues and the normal liver tissues from patients were collected from January 2019 to January 2022. The current
study was conducted with the approval of the Ethics Committee of Tianjin Medical University Cancer Institute and
Hospital (Ek2019034) and conducted in terms of the Declaration of Helsinki Principles, and all participants gave their
written consent.

Bioinformatic Analysis
Tumor IMmune Estimation Resource (TIMER, https://cistrome.shinyapps.io/timer/) and The University of ALabama at

Birmingham CANcer data analysis Portal (UALCAN, https://ualcan.path.uab.edu/index.html) was used to demonstrate
the level of Inc-SNHGS and RPS3. The Kaplan Meier plotter (http://kmplot.com/analysis/) was used to analyze the
patient survival. The LnCeVar (http://www.bio-bigdata.net/LnCeVar/) was used to show the different cancer hallmark of
Inc-SNHGS5 involved. The LNCipedia (https://Incipedia.org/) was used to show the interaction of Inc-SNHGS and the
indicated proteins. The IntaRNA (http://www.bioinf.uni-freiburg.de/Software/) database was used to show the interactive
sites of Inc-SNHGS and RPS3.

Cell Culture and Transfection

THLE-2, HepG2, Huh7, QGY-7703 and SMMC-7721 cells were purchased from the iCell Bioscience Inc. (Shanghai,
China), which were cultured in DMEM (Invitrogen, Carlsbad, CA, USA) with 10% FBS (Gibco, Carlsbad, CA, USA),
100 pg/mL streptomycin (Solarbio, Beijing, China), 100 U/mL penicillin (Solarbio, Beijing, China) in 5% CO, at 37°C.
The date of the last STR verification is in July 8, 2021. Inc-SNHGS, shR-SNHGS, shR-RPS3 and the empty vector or the
negative control were transferred into cells using Lipofectamine 3000 (Life Technologies, Calif, USA).

RT-qPCR
Total RNAs were extracted from tissues and cells using TRIzol Reagent (Invitrogen). Reverse transcription was carried out
using the RT-PCR Quick Master Mix Kit (TOYOBO CO., LTD. Life Science Department OSAKA JAPAN). The resultant
cDNA was amplified using a SYBR™ Green Realtime PCR Master Mix (TOYOBO CO., LTD. Life Science Department
OSAKA  JAPAN). The sequences of PCR  primers are  listed.  Lnc-SNHGS5-gPCR-S:  5°
CGCTTGGTTAAAACCTGACACT3’; Lnc-SNHGS-qPCR-AS: 5’CCAAGACAATCTGGCCTCTATC3’; RPS3-gPCR-S:
5’CTGGAGTTGAGGTGCGAGTTA3’;  RPS3-qPCR-AS:5’ACAGCAGTCAGTTCCCGAATC3’;  GAPDH-qPCR-S:
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5’GAGTCAACGGATTTGGTCGT3’; GAPDH-qPCR-AS: 5’GACAAGCTTCCCGTTCTCAGS3’. The reaction conditions
were as follows: 94°C for 4 min, 94°C for 20s, 58°C for 20s, and 72°C for 20s for 40 cycles.

CCK8 Assay

Briefly, 24 hours before transfection, cells were plated into 96-well plates with a density of 2x10° cells in 100 pL
medium per well. Between 048 h of culture, each well was added with 10 uL. CCK8 reagent (Solarbio, Beijing, China)
and incubated at 37°C for 1 h. The relative cell proliferation rate was detected using a microplate reader (Thermo Fisher,
Ltd., CA, USA) at absorbance of 450 nm.

Colony-Formation Assay

The cells were plated in 12-well petri dishes at a density of 500 cells per dish and cultured in a 5% CO2 incubator at
37°C. Change the medium every 3 days. After 2 weeks, the cells were immobilized with methanol (Beyotime, Shanghai,
China) for 20 min and stained with 0.5% crystal violet for 10 min (Beyotime, Shanghai, China) and the colonies formed
were counted manually.

Flow Cytometry Assay for Cell Apoptosis
Cell apoptosis was detected by Annexin V-FITC kit (Solarbio, Beijing, China) according to the manufacturer’s protocol
and was detected by flow cytometry assay.

Western Blot

Cells were washed in cold 1XPBS and lysed using RIPA (a protease phosphatase inhibitor included) lysis buffer, boiled at 95 °C
for 5 min, and centrifuged at 12,000 rpm/min for 10 min. The concentration of protein was determined using the BCA Kit
(#CW0014S, CWBIO, China). Supernatants were separated on 10% SDS-PAGE and transferred onto PVDF membranes
(Millipore, USA) and blocked with 5% non-fat milk (Solarbio, Beijing, China). Then, protein samples were incubated overnight
at 4°C with RPS3 (1:2000, ab140688, Abcam), ACTIN (1:3000, ab ab8227, Abcam), total p65 (1:1000, #8242, Cell Signaling
Technology), nuclear p65 (1:2000, ab131100, Abcam). After IXTBST washing, protein samples were incubated with secondary
antibodies (Abcam, MA, USA) for 1 h. Finally, ECL kit (Beyotime, Shanghai, China) was used to assess protein bands.

Tumor Xenograft Model

1x10° SMMC-7721 cells were injected into the right subcutaneous tissue of nude mice for tumor transplantation. The
subcutaneous length and width of the tumor were measured every 2 days in vivo transplantation trial. After 25 days, the
mice were killed and their weights were measured. The mice were housed under standard laboratory conditions (light
cycle, 12 h dark/12 h light; temperature, 22+2°C; humidity, 55+2.5%), and were provided with ad libitum access to food
and water. All animal experiments were approved by Tianjin Medical University Cancer Institute and Hospital
(LLSP2019-017) and performed in compliance with the Ethical Guidelines for The Study of Experimental Pain in
Conscious Animals. Great efforts were made to minimize the number and pain of animals.

Statistical Analysis

GraphPad Prism V (GraphPad Software, Inc.) was used for image editing and SPSS 19.0 (IBM Corp.) Statistical software
was used for data analysis. The relative expression of SNHGS5 in the HCC tissues and the normal tissues was analyzed by
the Wilcoxon signed-rank test. Measurement data were expressed as the mean + SD and compared using the unpaired
t-test. P<0.05 was considered to indicate a statistically significant difference.

Results
Lnc-SNHGS5 is Up-Regulated in HCC

In order to explore the potential role of IncRNA SNHGS5 in HCC, we used some databases and qPCR to show the level of
Inc-SNHGS5. TIMER showed that Inc-SNHGS5 was up-regulated in many cancers, including cholangiocarcinoma
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(CHOL), glioblastoma multiforme (GBM), kidney renal papillary cell carcinoma (KIRP), kidney renal clear cell

carcinoma (KIRC), colon adenocarcinoma (COAD), liver hepatocellular carcinoma (LIHC), lung squamous cell carci-

noma (LUSC) (Figure 1A). In addition, UALCAN data base also show that Inc-SNHGS5 was up-regulated in the indicated

cancers (Figure 1B). Finally, we individually analyzed the level of Inc-SNHGS in TCGA and found it is observably
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Figure | Lnc-SNHGS is up-regulated in HCC. (A) TIMER database showed the expression of Inc-SNHGS5 in the indicated cancers. (B) UALCAN showed the expression of

Inc-SNHGS in the indicated cancers. (C) TCGA showed the expression of Inc-SNHGS5 in liver cancer. (D) qPCR showed the expression of Inc-SNHG5 in HCC tissues and

the normal tissues. (E) qPCR showed the expression of Inc-SNHGS5 in the indicated cell lines. Data are presented as the meantstandard deviation. Statistical differences

were analyzed using the independent samples t-test. *P<0.05; **P<0.01; ***P<0.001.
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enhanced in HCC (p<0.05) (Figure 1C). Results of JPCR demonstrated that Inc-SNHGS expression was enhanced in
tumor tissues with HCC (Figure 1D). To find appropriate cell lines for the research, we evaluated the expression of Inc-
SNHGS5 by qPCR in THLE-2, HepG2, Huh-7, SMMC-7721 and QGY-7703 cell lines. Lnc-SNHGS5 was up-regulated in
cancer cell lines and was the highest expression in QGY-7703 among the cancer cell lines (Figure 1E). These data
suggest that SNHGS5 is obviously up-regulated in HCC. We analyzed the TCGA data of 371 HCC tissues and 50 normal
liver tissues. The results showed that Inc-SNHGS is positively related to tumor grade of HCC patients (Figure 2F), but
not the age (Figure 2A), gender (Figure 2B), weight (Figure 2C), histological subtypes (Figure 2D), tumor stage
(Figure 2E). More importantly, Kaplan-Meier Plots analysis demonstrated that HCC patients with higher Inc-SNHG5
levels revealed poor overall survival compared with the HCC patients with lower Inc-SNHGS expression (Figure 2G).
GO enrichment analyses showed that the top 10 regulation pathways were mainly enriched in terms of cellular process,
biological process and so on (Figure 3A). KEGG enrichment analyses showed that the top 10 pathways were mainly
enriched in terms of p53 pathway, cancer pathway and so on (Figure 3B). And the dysregulation of Inc-SNHGS
expression was involved in different cancer hallmark which was analyzed by LnCeVar database (Figure 3C).

Lnc-SNHGS5 Promoted Malignant Phenotypes in HCC Cells

Next, the abnormal expression and function of Inc-SNHGS5 was investigated in HCC development. Results of qPCR
exhibited Inc-SNHGS5 group promoted the level of SNHGS in SMMC-7721 cells, shR-SNHGS5 group inhibited the
expression level of SNHGS5 in QGY-7703 cells (Figure 4A). CCK-8 results exhibited that transfection of Inc-SNHGS5
promoted the proliferation ability of SMMC-7721 cells and transfection of shR-SNHGS inhibited the proliferation ability
of QGY-7703 cells (Figure 4B). A colony formation assay showed that Inc-SNHGS5 overexpression led to an increase of
the colony number in SMMC-7721 cells, whereas Inc-SNHGS5 knockdown showed the opposite effect in QGY-7703 cells
(Figure 4C). Furthermore, while Inc-SNHGS inhibited cell apoptosis in SMMC-7721 cells, shR-SNHGS5 antagonized
such effect in QGY-7703 cells (Figure 4D and E). In conclusion, Inc-SNHGS acts as a tumor oncogene in HCC.

The Interaction Between Lnc-SNHG5 and RPS3

To confirm the role of the IncRNA SNHGS5-RPS3 interaction in HCC progression, LNCipedia database was used to predict
the interactional genes for SNHGS and the results showed that RPS3 is a gene of the highest score (Figure 5A). Inc-SNHG5
was positively related to RPS3 in many cancers (Figure 5B). We analyzed the positive expressive correlation of SNHGS
and RPS3 in HCC (Figure 5C). IntaRNA was used to analyze the target sites of Inc-SNHG5 on RPS3 and found that 685—
696 site on RPS3 was the indicated sites (Figure 6A). The minimal energy spectrum and the sequence position were also
shown (Figure 6B). The results of qPCR corroborated that Inc-SNHGS5 promoted the mRNA level of RPS3 after the
overexpression with Inc-SNHGS in SMMC-7721 cells and shR-SNHGS reduced the RPS3 mRNA level in QGY-7703 cells
(Figure 6C). Western blot assay showed overexpression of Inc-SNHGS further elevated RPS3 protein levels in SMMC-7721
cells, whereas Inc-SNHG5 knockdown reduced RPS3 protein levels in QGY-7703 cells (Figure 6D).

Up-Regulated RPS3 in HCC Was Positively Related to Tumor Grade

TCGA data showed the level of RPS3 in HCC and found it is observably enhanced (p=1.62447832963153E-12)
(Figure 7A). The results showed that RPS3 is positively related to tumor grade of HCC patients (Figure 7E), but not
the age (Figure 7B), gender (Figure 7C) and weight (Figure 7D). More importantly, Kaplan-Meier survival analysis
results showed that HCC patients with higher RPS3 levels revealed poor overall survival compared with the HCC
patients with lower RPS3 levels (Figure 7F). In addition, we detected the expression level of RPS3 in HCC tissues and
adjacent tissues and found that the RPS3 level was up-regulated in HCC (Figure 7G). In cell lines, we also found that the
RPS3 level was increased in the cancer cell lines compared to the THLE-2 cells (Figure 7H).

SNHGS5 Regulated the NFkB Pathway Through RPS3 in vitro and in vivo

In order to determine whether SNHGS is involved in NFkB pathway, the levels of p65 in NFkB signaling were evaluated
using Western blot analysis. Inc-SNHGS overexpression significantly elevated the phosphorylated p65 (p-p65) expres-
sion, but not the total p65 expression (t-p65) in SMMC-7721 cells (Figure 8A). Furthermore, mice injected with Inc-
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SNHGS showed increased tumor size, growth rates and tumor weight at day 25 (Figure 8B-D). Finally, we performed IF
to detect the expression level of phosphorylated p65 in Inc-SNHGS-mediated tumor in vivo. The results showed that Inc-
SNHGS5 promoted the protein levels of phosphorylated p65 and knockdown of RPS3 rescued the stimulative effect
mediated by Inc-SNHGS (Figure 8E). Together, these results demonstrate that SNHGS regulates HCC progression via the
RPS3-NF-«kB pathway.
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Figure 4 Lnc-SNHGS5 promoted cell proliferation. (A) The efficiency of Inc-SNHG5 or shR-SNHG5 was detected by qPCR assay in SMMC-7721 and QGY-7703 cells. (B)
The role of altered Inc-SNHG5 expression on cellular viabilities of SMMC-7721 and QGY-7703 cells were detected by CCK8 assay. (C) Colony formation assay showed the
proliferation ability in SMMC-7721 and QGY-7703 cells. (D and E) Flow cytometric assay showed the cell apoptosis ability in SMMC-7721 and QGY-7703 cells. Data are
presented as the meanzstandard deviation. Statistical differences were analyzed using the independent samples t-test. *P<0.05; ***P<0.001.

Discussion

New evidence suggests that IncRNAs are involved in the occurrence of tumors and may be used as biomarkers for
diagnosis and prognosis in many cancers.*'*> SNHGS5 is the small nucleolar RNA host gene 5, located in Chromosome 6
(85677007-85678733), which represents a snoRNA host gene and produces a long non-coding RNA. Abnormal
expression of Inc-SNHGS5 has been found in various cancers.> In addition, Yu et al reported IncRNA SNHG5 promoted
cell proliferation, migration and invasion by sponging miR-655-3p/FZD4 axis in oral squamous cell carcinoma.”*
Recently, Li et al reported the SNHGS expression was increased in cancer cell lines. Mechanically, SNHGS, as
a competitive endogenous RNA (ceRNA) to microRNA-23c (miR-23c), promoted the expression of high mobility
substrate box 2 (HMGB2).”® Li et al reported that LncSNHG5 promoted cancer stem cell-like properties and cell
proliferation of HCC through the regulation of UPF1 and the Wnt pathway.?® In addition, Inc-SNHG5 promoted the
progression of human hepatocellular carcinoma by regulating miR-26a-5p/GSK3B signal pathway.?’ Our results are
consistent with the above data.”> 27 In this study, we found Inc-SNHG5 was up-regulated through the large database
including TIMER and TCGA, which is positively related to tumor grade. In addition, Inc-SNHGS promoted cell
proliferation by regulating cell cycle and apoptosis in vitro. Mice injected with Inc-SNHG5 showed increased tumor

size, growth rates and tumor weight in vivo.
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Figure 5 The interaction between Lnc-SNHG5 and RPS3. (A and B) LNCipedia showed the interaction of Inc-SNHG5 and the indicated proteins. (C) The positive
expressive correlation of SNHG5 and RPS3 in LIHC.

It has been reported that plenty of ribosomal proteins (RPs) play a vital role in many cancers.”*?° RPS3 is mainly
involved in ribosome maturation and initiation of translation and is a part of the small subunit of the ribosome in the
40S.%° RPS3 has various extra-ribosomal functions, including DNA repair, cell metabolism, transcriptional regulation,
and cell signaling.’'* Zhao et al reported that RPS3 contributed to the development of hepatocellular carcinoma
through the up-regulation of SIRT1.>* In this study, we found Inc-SNHG5 promoted RPS3 expression at mRNA and
protein levels. Mechanically, SNHGS binds directly to RPS3 through the bioinformatic analysis. Mice injected with shR-
RPS3 showed decreased tumor size, growth rates and tumor weight in Inc-SNHGS5 treated group in vivo.
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Figure 6 The interactive sites of Inc-SNHg5 and RPS3. (A) IntaRNA database showed the interactive sites of Inc-SNHG5 and RPS3. (B) The interactive landscape of Inc-
SNHGS and RPS3. (C) qPCR showed the mRNA level of RPS3 in SMMC-7721 and QGY-7703 cells. (D) Western blot showed the protein level of RPS3 in SMMC-7721 and
QGY-7703 cells. Data are presented as the meantstandard deviation. Statistical differences were analyzed using the independent samples t-test. ¥*P<0.05; **P<0.01.

The NF-KB families contain five members: cRel, RelA (p65), NF-kBI (p50), NF-kB2 (p52) and RelB.*>>° Inhibition of
NF«B using an IxBa-super-repressor variant boosts the death of premalignant hepatocytes and arrests the development of
HCC.*’ Papers have shown that RPS3 interacted with the p65 subunit of NFkB in the cytoplasm and the nucleus.*® Blocking
the nuclear translocation of RPS3 weakens the RPS3/NF-«B target gene transcription, not affect NF-kB stimuli-triggered p65

5660 "o International Journal of General Medicine 2023:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dovepress

Hao et al

A

Expression of RPS3 in LIHC based on Sample types

2500
2000 —|
H p=1.62447832963153E-12 1 8
= H H]
E 1500 i E
g H 2
s k-3
= s
8 1000 — g
§ &
= -1 =
1 H
500 E———— i
: N
0
Normal Primary tumor
(n=50) (n=371)
TCGA samples D
Expression of RPS3 in LIHC based on patient's gender
3000
2500 —
§ §
= 2000 — =
[ [
§ 1500 | §'
o o
= =
Q =3
2 2
1000 -
g E
500 ——
0
Normal Male Female
(n=50) (n=245) (n=117)
TCGA samples
Expression of RPS3 in LIHC based on tumor grade
1.00
3500
*
3000 |
B
- 1 075/
§ 2500
= H |
E s000 - H i £
g H i | g
B = i ; 3%
S 1500 i H E
= 1000
I H — 0.25.
500 — * i i .
0
Normal Grade 1 Grade 2 Grade 3 Grade 4
(n=50) (n=54) (n=173) (n=118) (n=12) 0.00
TCGA samples
Patient 1 Patient 2 Patient 3
. : e 3 2

Adjacent

Expression of RPS3 in LIHC based on patient's age

3000 - ns
"
H
2500 — i
H
H
o |
2000 | i i T
H
s é |
i : i
1500 — 1 H -
10007 -
| ! ! i
500 | p— - ] ] —
1 H -
0
Normal 21 -40Yrs 41 - 60 Yrs 61 - 80 Yrs 81 - 100 Yrs
(n=50) (n=27) (n=140) (n=181) (n=10)
TCGA samples
Expression of RPS3 in LIHC based on patient's weight
3000
ns
2500 | i
i
H
H
2000 i o
i i o
H H H
| i ! T
1500 o ! i H i
H 1 i
! H H
H H
] -
i i '
500 — i ! H
—_— o
0
Normal Normal weight  Extreme weight Obese Extreme obese
(n=50) (n=154) (n=88) (n=57) (n=11)
TCGA samples
Effect of RPS3 expression level on LIHC patient survival
Logrank p-value=0.016

Expression Level
-+~ High expression (n=88)
-+~ Low/Medium-expression (n=277)

1000

2600
Time in days

Relative RPS3 expression level

THLE-2
SMMC-7721
Huh7
QGY-7703

Figure 7 Up-regulated RPS3 in HCC was positively related to tumor grade. (A) TCGA showed the expression of Inc-SNHGS5 in liver cancer tissues and the adjacent normal
tissues. (B) TCGA showed the expression of RPS3 in different ages in HCC patients. (C) TCGA showed the expression of RPS3 in Male and Female in HCC patients. (D)
TCGA showed the expression of Inc-SNHGS5 in different weights in HCC patients. (E) TCGA showed the expression of RPS3 in different tumor grades in HCC patients. (F)
Kaplan-Meier survival analysis showed high levels of RPS3 predicted poor prognosis in HCC. (G) IHC showed the RPS3 expression level in HCC tissues. (H) Western blot
showed the RPS3 expression level in cell lines. *P<0.05; **P<0.01; ***P<0.001.
Abbreviation: ns, not significant.
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Figure 8 SNHGS5 regulated the NF-kB pathway through RPS3 in vitro and in vivo. (A) Western blot showed the total and phosphorylated p65 protein level in SMMC-7721
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tumor tissues. Data are presented as the meantstandard deviation. Statistical differences were analyzed using the independent samples t-test. *P<0.05; **P<0.01.
Abbreviation: ns, not significant.
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nuclear accumulation.* In this study, we found Inc-SNHGS5 could activate the NF-kB pathway including the upregulation of
p-p65 through RPS3.

To conclude, our findings constitute the first report to delineate the Inc-SNHG5-RPS3-NF«B axis in HCC. This axis
may help elucidate the molecular mechanisms of HCC progression and provide potential therapeutic targets for this
deadly disease.
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