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Objective: This study was set out to explore the expression and related mechanism of XIST
and miR-200a-3p in retinoblastoma (Rb).

Patients and Methods: Fifty-four children with Rb who came to our hospital for surgery from
January 2018 to September 2019 were collected. In addition, Rb cells and human retinal
epithelial cells were purchased. XIST-siRNA (si-XIST), XIST-shRNA (sh-XIST), empty vector
plasmid (siRNA-NC), miR-200a-3p-mimics and miR —200a-3p-inhibition were transfected into
Y79 cells. The expression of XIST and miR-200a-3p in the samples were determined by qRT-
PCR. B-catenin, cyclin B1, cyclin D1, Bax, Caspase-3, N-cadherin, vimentin, Snail, E-Cadherin
and ZO-1 protein levels were measured by WB. MTT, Transwell and flow cytometry were
utilized to detect cell proliferation, invasion, and apoptosis, respectively.

Results: XIST was highly expressed while miR-200a-3p was lowly expressed in patients’
tissues, and the AUC of both was over 0.8. XIST and miR-200a-3p was related to differ-
entiation degree in Rb patients. Y79 cells were selected for transfection. Compared with the
siRNA-NC group, XIST was significantly reduced in the siRNA-XIST group, and it was
significantly increased in the shRNA-XIST group (P<0.01). The proliferation capacity of
siRNA-XIST group was decreased, while that of SARNA-XIST group was up-regulated. The
apoptosis rate of siRNA-XIST group was significantly up-regulated, while that of shRNA-
XIST group was decreased (P<0.001). The invasive capacity of siRNA-XIST group was
decreased, while that of ShRNA-XIST group was up-regulated (P<0.001). Silencing XIST
and over-expressed miR-200a-3p could inhibit cell epithelial-mesenchymal transition
(EMT), proliferation, invasion, and promote apoptosis. WB detection showed that
Carboplatin + LncRNA XIST intervention group could more significantly inhibit -catenin,
cyclin B1, cyclin D1, N-cadherin, vimentin, Snail protein, and promote the up-regulation of
Bax, Caspase-3, E-Cadherin and ZO-1 expression.

Conclusion: Inhibition of XIST expression can up-regulate miR-200a-3p-mediated PI3K-
Akt/MAPK-ERK signaling pathway and affect cell EMT, proliferation, invasion, and apop-
tosis, which is expected to be a potential therapeutic target for Rb.

Keywords: IncRNA-XIST, miR-200a-3p, NRP1, epithelial-mesenchymal transition,

retinoblastoma, biological mechanism

Introduction

Retinoblastoma (Rb) is a family hereditary intraocular malignant tumor derived from
photoreceptor precursor cells, which is common in infants and young children.'~
Retinoblastoma is a serious threat to blindness of infants and young children. If the
tumor volume or metastatic area of Rb exceeds half of the eyeball, the last resort would
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be the enucleation of the eyeball. Therefore, the detection,
diagnosis and treatment of the disease at the early stage are
critical to improve the cure rate and reduce the mortality
rate.*® Carboplatin, as a first-line tumor chemotherapy
drug, has been widely used in clinical practice. However,
its therapeutic efficiency is not ideal, and its application is
limited by its potential serious toxic side effects and drug
resistance.”® In recent years, molecular targeting has shown
its vital role in the diagnosis, staging and comprehensive
treatment of Rb. Some studies have revealed that the occur-
rence and development of Rb are related to long non-coding
RNA (IncRNA), and that both carboplatin and IncRNA affect
the EMT of Rb cells and the biological function of cancer
cells, which suggests that studies on the targeted treatment of
Rb by carboplatin and IncRNA have shown broad develop-
ment prospec‘[s.g’1 0

Evidence has shown that the location of LncRNA is
closely associated with protein-coding genes, and is
involved in Rb metastasis, which affects cell proliferation,
apoptosis and differentiation.'' A recent study has pro-
posed that the abnormal expression of LncRNA XIST
and IncRNA in cancers has important clinical value for
cancer diagnosis and outcomes in patients.'” LncRNA
XIST is up-regulated in various tumors such as colorectal
cancer, lung cancer, and Rb.!314 However, at present, little
research has been conducted on the expression and pre-
dictive significance of carboplatin and IncRNA targeted
therapy in Rb. Therefore, in the respective of molecular
biology, this paper aims to offer a theoretical basis for the
diagnosis and treatment of carboplatin and IncRNA tar-
geted therapy.

Here, by detecting the expression of IncRNA in Rb, we
explored the inhibitory effect of carboplatin on the pro-
gression of Rb through the IncRNA XIST/miR-200a-3p/
NRP1 axis, so as to find reliable tumor markers and
potential drug targets for clinical diagnosis and prognosis
of Rb.

Patients and Methods

Materials

A total of 54 children with Rb who came to the First
Affiliated Hospital
January 2018 to September 2019 were collected. Exclusion

of Zhengzhou University from

and inclusion criteria: Inclusion criteria: Children with Rb
were confirmed by pathology, cytology and imaging,'® and
they were not treated with anti-tumor treatment such as
preoperative chemotherapy, immunotherapy, or radiation.

Exclusion criteria: Children complicated with liver cirrhosis
or coagulation dysfunction, those with incomplete clinical
data and an estimated survival time of less than 1 month, or
those who did not cooperate or lost to follow up. This study
was carried out under the approval of the Medical Ethics
Committee of the First Affiliated Hospital of Zhengzhou
with  Helsinki
Declaration, the legal guardian of the participant had signed

University, and was in accordance

the informed consent in advance.

Main Instruments and Reagents

Y79 cells of human Rb cell line and ARPE-19 cells of human
retinal epithelial cells (BNCC341293, BNCC337713) were
purchased from BeNa Culture Collection. Lipofectamine™
2000 Transfection Kit, ABI Stepone Plus Real-Time PCR
System, Annexin V/PI Apoptosis Detection Kit, and Trizol
Extraction Kit (Invitrogen, Carlsbed, CA, USA). SYBR
Green PCR Master Mix (Applied Biosystems, Waltham,
MA, USA). MTT kit (Beyotime Biotechnology Co., Ltd.,
Shanghai, China, product number: C0009). Transwell Kkit,
10% fetal bovine serum (FBS), FACSCanto flow cytometer
(Becton Dickinson, Franklin Lakes, NJ, USA). DR5000 UV-
visible spectrophotometer (BioRad, Hercules, USA). The
design and synthesis of all the primer sequences were carried

out by Sangong Bioengineering Co., Ltd., Shanghai, China.

Detection Methods

Cell Culture and Transfection Experiments

Cell experiment: Y79 cells were transfected into DMEM
containing 10% FBS and penicillin-streptomycin mixed
solution, and cultured in a cell incubator at 37°C with 5%
CO2 and saturated humidity. According to the instructions of
LipofectamineTM 2000 transfection kit, the cells were trans-
fected with XIST-siRNA (si-XIST), XIST-shRNA (sh-XIST)
and empty vector plasmid (siRNA-NC) respectively. Then,
the primers were transfected into the cells with the greatest
difference in XIST expression, and then they resumed culture
in a medium containing 10% FBS 6hrs after transfection. The
transfection efficiency was verified by qRT-PCR.

Drug test: Y79 cells were cultured in DMEM contain-
ing 100 mg-L-1 double antibody and 10% FBS under the
culture conditions of 5% CO2, 37°C and saturated humid-
ity. Then, the cultured Y79 cells were randomly divided
into Carboplatin + LncRNA XIST intervention group,
Carboplatin intervention group, normal saline group, and
siRNA-LncRNA XIST intervention group.
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QRT-PCR Detection

QRT-PCR was employed to detect mRNA expression in tis-
sues and cells. According to the instructions of Trizol reagent,
the total tissue RNA was extracted and dissolved in 20 pL
DEPC, and then reversely transcribed using the reverse tran-
scription kit. Reaction conditions: 95°C, 15 min; 95°C, 15 s;
58°C, 30 s, totaling 35 cycles; at last, extension was performed
at 72°C for 15 mins. Three duplicate holes were set for each
sample and the experiment was repeated three times. Finishing
reaction, the amplification and fusion curves of real-time PCR
were determined, and the relative quantities of target genes
were calculated based on the result parameters. The relative
quantification of target genes was worked out by 2 ' Table 1.

Western Blot Detection

After lysis, the cells were collected and transferred to
a centrifuge tube, where they were centrifuged at
12,000xg at 4°C for 10mins, and the obtained supernatant
was collected as a protein sample. The protein concentra-
tion was determined by BCA assay, and protein samples
were diluted with Lysis buffer to prepare a protein of
20mg/mL. After that, development was carried out in
a dark room, the excess liquid on the membrane was firstly
blotted, and then illuminated by ECL to develop. The
protein bands were scanned and the grayscale values
were analyzed by Quantity One software (Molecular
Devices Corp, The Bay Area, CA, USA).

Cell Proliferation Experiment

The viability of cells was detected by MTT. Twenty-four hours
after transfection, the cells were harvested and adjusted to
5%103 cells per well. Dimethyl sulfoxide (200 pL) was added
to each well, and the OD value of each group of cells was
measured using a spectrophotometer at a wavelength of
570 mm.

Transwell Invasion Experiment

The Transwell chamber was painted with Matrigel and stood
at 37°C for 30 min. Cells were resuspended in a tissue-free
DMEM with a cell density of 4x105/mL. Then, 200 pL cell

suspension was added to the upper chamber, while 800 uL
DMEM (containing 10% FBS) was put into the lower
chamber. The cells passing through the basement membrane
of the compartment, which indicated the cell invasion ability
was finally counted under an optical microscope with 10
high-power fields randomly selected.

Apoptosis Experiment

After 48 hrs of transfection, cells were digested with 0.25%
trypsin and washed twice with PBS. Then, the cells were
resuspended with 100 pL AnnexinV binding buffer, config-
ured to a suspension of 1x106 cells/mL, added with 5 pL
Annexin-V/FITC solution and cultured at 4°C for 15 mins.
Followed by the addition of 5 pL PI staining solution, and
then the culture was resumed for 5 mins at 4°C. The cell
apoptosis was tested by Flow cytometry. The experiment
was repeated for 3 times and averaged.

Statistical Methods

SPSS 20.0 (SPSS, Inc, Chicago, IL, USA) was responsible
for statistical analysis. Normally distributed data were
described as mean + standard deviation (mean + SD),
and inter-group comparison of measurement data were
conducted using the independent sample ¢-test. Multi-
time data were compared by repeated-measures analysis
of variance, and Bonferroni method was used for post hoc
test. One-way ANOVA was employed for the comparison
of Mean among multiple groups, and LSD-t method was
applied for post hoc test. ROC curve was utilized to
evaluate the diagnostic value, and Pearson test for correla-
tion analysis. P<0.05 indicated a statistically significant
difference.

Results

Expression of IncRNA XIST in Rb

QRT-PCR quantitatively detected the expression of XIST
in Rb tissues and cell lines. The results showed that XIST
was markedly up-regulated in Rb tissues compared with
normal tissues adjacent to the cancer. ROC analysis

Table 1 MiR-200a-3p, XIST and Their Internal Reference Primer Sequences

ué 5-CTCGCTTCGGCAGCACA-3
GAPDH 5-CAAAGGTGGATCAGATTCAAG-3’

Gene Forward Primer Reverse Primer

miR-200a-3p 5'-TAACACTGTCTGGTAACGATGT-3’ 5'-CATCTTACCGGACAGTGCTGGA-3’

NRPI 5'-GCTCTAGAGAATGCTTCTAGAAACTTCCAGC-3' 5'-GCTCTAGATACAGTTCAGTTCTATGTGGTTTTTATATG-3’
XIST 5-CTCTCCATTGGGTTCAC-3’ 5'-GCGGCAGGTCTTAAGAGATGAG-3’

5-AACGCTTCACGAATTTGCGT-3’
5-GGTGAGCATTATCACCCAGAA-3’
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revealed that the AUC of XIST was > 0.8. Further, accord-
ing to the median expression of XIST, the patients were
divided into high- and low-expression groups. The results
revealed that XIST was related to the differentiation
degree of Rb patients. Compared with human normal
retinal epithelial cells, XIST was dramatically increased
in Y79 cells (Figure 1).

Effects of IncRNA XIST on Biological
Function of Rb Cells

Y79 cell line, which showed the largest expression differ-
ence, was selected for transfection. XIST was notably
lower in the siRNA-XIST group than in the siRNA-NC
group (P<0.01), and that in the shRNA-XIST group was
obviously up-regulated compared with the siRNA-NC
group (P<0.01). MTT results showed that, compared with
the siRNA-NC group, the proliferation ability in the
siRNA-XIST group was markedly lower, and that in the
shRNA-XIST group was higher (P<0.05). The comparison
of apoptosis rate detected by Flow cytometry revealed that
the apoptosis rate in the siRNA-XIST group and shRNA-
XIST group was greatly lower than the siRNA-NC group
(both P<0.001). Transwell results exhibited that the cell
invasion ability of the siRNA-XIST group was remarkably
lower and that of the ShRNA-XIST group was remarkably
higher compared with the siRNA-NC group (both
P<0.001). (Figure 2)

Targeted Binding of LncRNA XIST to
miR-200a-3p
1. The miR-200a-3p expression in each cell line was
tested by qRT-PCR. It showed that, compared with
ARPE-19 normal retinal epithelial cells, miR-200a-
3p was markedly down-regulated in Y79 cells
(P<0.05). Therefore, we selected Y79 cells for
transfection, and found that the miR-200a-3p level
in the miR-200a-3p-mimics group was significantly
higher than that in the NC group, while that in the
miR-200a-3p-inhibition group was notably lower
than the NC group. Regarding cell proliferation
capacity, CCK-8 demonstrated that the proliferation
capacity in the miR-200a-3p-mimics group was
noticeably lower while that in the miR-200a-3p-
inhibition group was dramatically higher compared
with the NC group (P<0.001). As to apoptosis, flow
cytometry revealed that the apoptosis rate in the
miR-200a-3p-mimics group was remarkably higher
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Figure | Expression of INcRNA XIST in Rb. (A) XISTwas remarkably up-regulated in Rb
tissues compared with normal tissues adjacent to the cancer. (B) ROC analysis showed
that the AUC of XIST was over 0.8. (C) XIST was notably lower in high/medium
differentiated tissues than in low differentiated tissues. (D) Compared with human
normal retinal epithelial cells ARPE-19, XISTwas noticeably increased in Rb cell line Y79.
Note: “Indicates P<0.001.

while that in the miR-200a-3p-inhibition group was
statistically lower compared with the NC group
(both P<0.001). Concerning cell invasive ability,
Transwell assay indicated that the cell invasion in
the miR-200a-3p-mimics group was dramatically
lower while that in the miR-200a-3p-inhibition
group was greatly higher compared with the NC
group (both P<0.001). (Figure 3).

2. The luciferase activity of pmirGLO-XIST WT/MUT
and miR-200a-3p mimics after transfection in cells
was detected using DLR gene assay. It was observed
that transfection of pmirGLO XIST WT and miR-
200a-3p mimics brought notably inhibited Y79 luci-
ferase activity, while transfection with pmirGLO-
XIST MUT and miR-200a-3p mimics had nothing to
do with Y79 luciferase activity (Figure 3).
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Figure 2 Expression of XIST in cells and its effect on cell biological function. (A) Expression of XIST after transfection with Y79. (B) Proliferation of Y79 after transfection.
(C) Apoptosis of Y79 after transfection. (D) Invasion of Y79 after transfection. (E) Expression of apoptosis-related proteins in Y79 after transfection. (F) WB diagram.
Note: *Indicates P<0.001.

P<0.001), a negative link between miR-200a-3p and
NRPI (= —0.9123, P<0.001), and a positive link
between XIST and NRP1 expression (= 0.8760,
P<0.001).(Figure 4)

IncRNA XIST/miR-200a-3p/NRP|1

Molecular Axis
1. QRT-PCR was employed to measure the NRP1 level in
each cell line. Compared with ARPE-19 normal human
retinal epithelial cells, NRP1 was dramatically
increased in Y79 cells (P<0.001), so we selected Y79
for transfection. The luciferase activity of pmirGLO-
NRP1 WT/MUT and miR-200a-3p mimics after trans-
fection in cells was detected by DLR gene assay. Y79

Effects of Carboplatin Combined with
IncRNA XIST on Biological Function of Rb

Cells
1. MTT detection results showed that the viability of Y79

luciferase activity was noticed to be notably suppressed
after transfecting pmirGLO NRP1 WT and miR-200a-
3p mimics, while it changed little after transfecting
pmirGLO-NRP1 MUT and miR-200a-3p mimics.
QPCR results showed that IncRNA XIST knock-
down markedly inhibited NRP1 expression, while
transfection with miR-200a-3p-inhibitor reversed
the inhibition of NRP1 expression.

. Correlation analysis results revealed a negative link

between XIST and miR-200a-3p (= —0.8883,

in Carboplatin + LncRNA XIST intervention group
was markedly lower, while the apoptosis rate was
remarkably higher than that in other interference
groups from 48 h onward, and the survival rate of
cells at 48hrs was noticeably higher than that at 24 h
(all P<0.001).

. Flow cytometry results exhibited that cells in the car-

boplatin intervention group decreased in GO/G1 phase
and increased in S phase, with a statistically significant
difference compared with the normal saline group
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Figure 3 Targeted binding of LncRNA XIST to miR-200a-3p. (A) MiR-200a-3p expression in cancer tissues and adjacent cancer tissues; The diagnostic AUC of miR-200a-3p
was >0.8. (B) miR-200a-3p was noticeably higher in high/medium differentiation tissues than in low differentiation tissues. (C) Compared with ARPE-19, miR-200a-3p was
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activity of Y79. (G) Expression of apoptosis-related proteins in Y79 after transfection. (H) WB diagram.

Note: *Indicates P<0.001.

(P<0.01), while the number of cells in M phase chan-
ged little (P>0.05). In the siRNA-LncRNA XIST inter-
vention group, the number of cells in G2/M phase
decreased, while the number of cells in S phase
increased, which was significantly different from
those in the normal saline group (P<0.01), and there
was little change in GO/G1 phase cells (P>0.05). The
Carboplatin + LncRNA XIST intervention group
showed decreased GO/G1 cells, increased S cells, and
reduced G2/M cells (all P<0.001).(Figure 5)

Effects of Carboplatin Combined with
IncRNA XIST on on Apoptosis Proteins
and ETM of Rb Cells
1. WB assay exhibited that the levels of apoptosis-
related proteins B-catenin, cyclin B1 and cyclin
D1 in Rb cells in the Carboplatin + LncRNA
XIST intervention group were remarkably down-

regulated compared with the normal saline group,
while Bax and Caspase-3 levels were dramatically
up-regulated.
2. Western Blot assay exhibited that compared with the
normal saline group, the levels of ETM-related pro-
in the
Carboplatin + LncRNA XIST intervention group

teins N-cadherin, vimentin and Snail
were notably down-regulated, while E-cadherin and
Z0-1 levels were significantly up-regulated.(Figure 6)

Discussion

At present, chemotherapy is a mainstream treatment for
Rb. However, the dose of chemotherapy drugs is more
risky for infants whose body functions are not yet
mature.” Studies in recent years have found a close rela-
tionship between LncRNA and multiple tumors, and it is
reported that LncRNA plays a critical role in carcinogen-
esis and tumor progression.'®'” LncRNA XIST, an
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P<0.001).
Note: *Indicates P<0.001.

oncogene in various malignant tumors, has attracted exten-
sive attention of scholars.'® Some tumor treatment studies
have revealed that the regulation of IncRNA XIST can
promote the progression of osteosarcoma by miR-195-5p
targeted YAP, interfering with IncRNA exerts
a favorable inhibitory effect on tumor cells in vitro, but

and

the effect in vivo is unsatisfactory.'” This study is to
explore the inhibitory effect of carboplatin on the progres-
sion and biological function of Rb through IncRNA XIST/
miR-200a-3p/NRP1 axis, in order to provide a new theo-
retical basis for the diagnosis and treatment of Rb in
molecular biology.

In the present study, we applied qRT-PCR to detect the
expression of XIST in Rb. We noticed that XIST was
abnormally up-regulated in Rb patients’ tissues, and com-

pared with human normal retinal epithelial cells, the

expression of XIST in Rb cell line Y79 was noticeably
increased. By further analyzing the clinicopathological
features of the patients, we found that the high XIST
expression was correlated with the differentiation of Rb
patients, and ROC curve identified that the AUC of XIST
was more than 0.8. Latest reports have verified that
IncRNA XIST inhibits the growth, migration and invasion
of liver cancer cells by sponging miR-155-5p, and
IncRNA XIST can regulate cell biological functions by
targeting downstream genes.”?' The targeting relation-
ships between IncRNA XIST and miR-200a-3p, and
between miR-200a-3p and NRP1 were further discovered
through TargetScan database analysis. In addition, miR-
200a-3p and NRP1 were found to be correlated with the
differentiation of Rb, and that their AUCs were more than
0.8. MiR-200a-3p showed low expression in gastric
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Figure 5 Effects of carboplatin combined with IncRNA XIST on biological function of Rb cells. (A) Cell proliferation in each group. (B) Cell cycle in each group. (C)

Apoptosis at 24 hrs. (D) Apoptosis at 48 hrs. (E) Cell invasion.
Note: *Indicates P<0.001.

cancer, cervical cancer and retina-related diseases, while
NRPI, on the contrary, affected the clinicopathological
characteristics of cancer.”? In the study of Sun et al,
IncRNA MALATI1 was found to regulate the apoptosis of
cardiomyocytes by regulating the miR-200a-3p/PDCD4
However, whether IncRNA XIST can act as
a ceRNA to regulate the gene of Rb cells through the
miR-200a-3p/NRP1 axis and affect the cell cycle of Rb
cells remains to be explored.

axis.>

In the cell experiment, we compared human retinoblas-
toma cell line Y79 with normal retinal epithelial cells of
ARPE-19, and found that XIST and NRP1 were highly
expressed in Rb cell line, while miR-200a-3p was low.
Correlation analysis results showed a negative correlation
between XIST and miR-200a-3p, a negative correlation

between miR-200a-3p and NRP1, and a positive correla-
tion between XIST and NRP1. Then, we up- and down-
regulated the XIST, miR-200a-3p, and NRP1 levels in
Y79. The results showed that the knockdown of IncRNA
XIST dramatically inhibited NRP1 expression, while the
of  miR-200a-3p-inhibitor
reversed the inhibition of NRP1 expression. Observation
of cell biological function revealed that inhibited XIST and
overexpressed miR-200a-3p greatly prevented cell prolif-

simultaneous transfection

eration and invasion. In addition, B-catenin, cyclin B1, and
cyclin D1 of apoptosis-related proteins showed obviously
reduced expression, while Bax and Caspase-3 presented
remarkably elevated levels. All these suggest that IncRNA
XIST/miR-200a-3p/NRP1 axis inhibits Rb, which is
a potential target for the treatment of Rb, but the inhibition
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Figure 6 Effects of carboplatin combined with IncRNA XIST on on apoptosis proteins and ETM of Rb cells. (A) Compared with the normal saline group, the
expression levels of B-catenin, cyclin Bl and cyclin DI proteins of cells in the Carboplatin + LncRNA XIST group were markedly down-regulated. (B) Compared
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group were obviously up-regulated. (E) WB diagram. (F) WB diagram.

of chemotherapy drug carboplatin combined with IncRNA
XIST/miR-200a-3p/NRP1 axis on Rb remains poorly
understood.

Reports on the EMT process of Rb cells showed that
carboplatin had a great inhibitory effect on Rb cells.?* In
recent years, related studies have revealed that EMT is
indispensable for tumor cell growth and survival.”> In
this study, we investigated the effects of carboplatin on
the cytotoxicity of Rb cells through the IncRNA XIST/
miR-200a-3p/NRP1 axis and found that carboplatin and
micro-RNA-34a could inhibit EMT of Rb cells. The
proliferation, invasion and ETM inhibition of Rb cells
in carboplatin combined with siRNA-LncRNA XIST
intervention group were stronger than those in carbopla-
tin or siRNA-LncRNA XIST intervention group alone.
SiRNA-LncRNA XIST could promote
induced transformation of Y79, which was consistent

carboplatin

with the results of tumor cell proliferation inhibition,
while the carboplatin intervention group and the com-
bined intervention group showed stronger ability to

induce cell resistance than the siRNA-IncRNA XIST
intervention group to induce tumor cell correction
alone, indicating that gene intervention has a weak ther-
apeutic effect on tumors and needs to be combined with
other cytotoxic chemotherapy drugs. siRNA-IncRNA
XIST intervention resulted in increased cell arrest in
S phase, and decreased cells in GO/G1 phase and G2/M
phase, suggesting that all drug intervention groups could
inhibit the growth of transplanted Rb tumors, and the
strongest inhibitory effect on tumor growth was found
in the carboplatin combined with siRNA-IncRNA XIST
intervention group. Reports on the treatment of tumors
with chemotherapeutic drugs combined with LncRNA
also indicate the inhibitory effect of carboplatin com-
bined with LncRNA UCAL1 in inhibiting cell prolifera-
tion and tumor growth in Rb, leading to cell cycle
stagnation and apoptosis in Rb.%¢

We still have certain limitations in this study. The
regulation network of carboplatin on XIST is not clear,

and further studies are needed to determine whether

Drug Design, Development and Therapy 2020:14

submit your manuscript

3425

Dove


http://www.dovepress.com
http://www.dovepress.com

Zhao et al

Dove

carboplatin can influence the development of tumor
through other pathways. Therefore, in future studies, we
hope to explore the regulatory network of chemical drugs
combined with XIST through bioinformatics analysis, so
as to provide more evidence for our experiments.

Conclusion

Carboplatin inhibits the proliferation and EMT transforma-
tion of Rb cells via IncRNA XIST/miR-200a-3p/NRP1
axis. Carboplatin combined with IncRNA XIST/miR-
200a-3p/NRP1 axis is a potential therapy and is expected
to become a potential clinical treatment for Rb.
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