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Abstract: Background: Despite improvements in objective response rates to cisplatin-based combination chemotherapy,

the majority of advanced ovarian cancer remains suboptimal, resulting in poor survival. it has been found that non-coding

RNAs (ncRNAs) not only participate in the transmission of signals between various cells but also participate in tumor

immunity and anti-tumor immune responses, thereby regulating tumor occurrence and development. However, the

function and detailed mechanism of ultraconserved RNA (ucRNA) in ovarian cancer chemoresistance is still unclear.

Methods: Western blotting assay, Quantitative real-time PCR analysis (qPCR), and Kaplan-Meier Plotter analysis

were performed to analyze the expression and prognosis of uc.243 in ovarian carcinoma. Cytotoxicity assay and

Annexin V assay were performed to analyze the function of uc.243 in cisplatin resistance in ovarian cancer cells. RNA

pull-down and qPCR experiments were performed to explore the molecular mechanism of uc.243 enhancing cisplatin

resistance in ovarian cancer cells. Results: Herein, we found that uc.243 was remarkably upregulated and correlated

with patient survival in chemoresistance ovarian cancer patients compared with chemo-sensitive ovarian cancer.

Functional experiment displayed that uc.243 induced cisplatin resistance on ovarian cancer cells by facilitating the

efflux of cisplatin (CDDP); but inhibiting the expression of uc.243 significantly reverses this function. Mechanistically,

uc.243 can inhibit the binding of RNA binding protein DGCR8 microprocessor complex subunit to pri-miR-155,

thereby inhibiting the cleavage of pri-miR-155 and decrease in mature miR-155, subsequently upregulates the

expression of ATP binding cassette subfamily B member (ABCB1, ABCC2). Conclusion: Our research findings

indicate that uc.243 can induce chemotherapy resistance in ovarian cancer, suggesting that it may become a new

prognostic biomarker for malignant ovarian cancer.

Introduction

The incidence rate of ovarian cancer is the third highest
among malignant tumors of female reproductive organs,
and the mortality rate is the first among malignant tumors
of reproductive organs [1,2]. According to the American
Cancer Society, there are 25520 new cases and 16090 deaths
of ovarian cancer each year. The incidence rate of ovarian
cancer in women is 1/70 (1.4%). Usually, most ovarian
cancer patients are diagnosed in the middle to late stage [3].

The standard clinical treatment for advanced ovarian cancer
patients is tumor cell reduction surgery combined with
platinum-based chemotherapy [4]. Although 2/3 of tumor
patients exhibit clinical complete remission (CCR) in the
combination therapy regimen, up to 75% of patients
experience recurrence within 5 years which leads to poor
prognosis [5].

Long non-coding RNAs (lncRNA) are a class of non-
coding RNAs with a length of more than 200 nucleotides.
Due to the lack of an open reading frame, lncRNAs cannot
encode proteins. LncRNA was previously thought to be a
“noise” generated during the transcription process and did
not have biological functions [6]. With the emergence and
application of high-throughput sequencing, lncRNA has
gradually attracted the attention of researchers. Studies have
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proved that lncRNA can interact with chromatin, protein, and
RNA in the nucleus or cytoplasm, and participate in
epigenetic, transcriptional, and post-transcriptional gene
expression regulation [7,8]. It plays a role in many biological
behaviors of tumors such as proliferation, invasion,
migration, and drug resistance [9,10]. A large amount of
evidence has shown that LncRNAs play an important role
not only in various malignant tumors such as cervical
cancer [11], ovarian cancer [12], and hepatocellular
carcinoma [13] but also in other human diseases [14,15].

Ultraconserved non-coding RNA (ucRNA) is a new type
of long noncoding RNA (lncRNA) discovered in recent years
[10,11]. Gill and other researchers used comparative genomics
to discover the existence of 481 super (completely) conserved
(100%) regions (all >200 bp in length) in the genomes of
humans, mice, and rats, named ultraconserved non-coding
RNA (ucRNA) [16]. Subsequently, Liz and colleagues
demonstrated that ucRNA can regulate the expression of
mature miRNAs by binding and inhibiting the cleavage of
pri-miRNA, thereby participating in the interaction network
ncRNA-ncRNA [11]. UcRNA disorder is associated with
various human diseases, such as epithelial differentiation,
acute lymphoblastic leukemia, and tumors [17–19].
Therefore, in-depth and systematic research on the
biological functions, molecular mechanisms, and clinical
significance of ucRNA not only provides a new scientific
basis for the occurrence and development of human
diseases, but also provides new targets for disease
prevention, diagnosis, and treatment.

Chemotherapy, such as cisplatin, is still one of the most
effective methods for treating tumors [20]. Tumor patients
often exhibit exciting therapeutic effects in the early stages
of chemotherapy. However, the subsequent emergence of
tumor chemotherapy resistance/drug resistance seriously
affects the treatment effect. Clinical manifestations include a
high recurrence rate of tumors and a high mortality rate of
tumor patients [21–23]. It is reported that approximately
25% of ovarian cancer patients experience recurrence within
6 months; More than 90% of malignant ovarian cancer
patients will relapse within 2 years, and the 5-year survival
rate is only about 31% [24,25]. Therefore, elucidating the
molecular mechanisms of tumor chemotherapy resistance/
drug resistance is of great significance for increasing the
efficacy of tumors and the survival of tumor patients.
Numerous studies have shown that tumors can develop
tolerance to cisplatin through various mechanisms and
molecules, for example, upregulation of apoptosis-related
genes such as BCL2-like 1 (Bcl-xL) [26]. Furthermore,
upregulating genes such as ABCB1, ABCC2, and glutamate-
cysteine ligase modifier subunit (GCLM) in cancer cells
have been reported to promote drug metabolism and pump,
and overexpression of RAD50 double-strand break repair
protein (RAD50), MRE11A homolog A, double-strand break
repair nuclease (MRE11A), and DNA ligase 4 (LIG4) also
play important role in enhancing cell viability [27–29].

In our study, we aim to elucidate the function and
detailed mechanism of ultraconserved RNA 243 (uc.243) in
ovarian cancer chemoresistance, and the identification of
effective strategies to overcome drug resistance will have a
significant clinical impact on the disease.

Materials and Methods

Clinical tissue specimens
Clinical ovarian cancer tissues were collected from 2018 to 2023
and were immediately stored in a liquid nitrogen environment.
Moreover, 58 ovarian cancer patients who underwent
platinum-based chemotherapy were enrolled in this study,
including 27 chemosensitive and 31 chemoresistant patients.
All the participants provided informed consent and the study
design adhered to the declaration of Helsinki. Furthermore,
this study was approved by the Institutional Research Ethics
Committee of the Boai Hospital of Zhongshan Affiliated to
Southern Medical University (Ethical approval number:
KY-2023-011-01).

Cell lines and cell culture
A2780 (Catalogue No. 93112519) and A2780/cis cell line
(Cisplatin-resistant) (Catalogue No. 93112517) were both
purchased from the European Collection of Authenticated
Cell Cultures (ECACC). A2780/cis was grown in RPMI 1640
+ 2 mM Glutamine (56-85-9, Sigma, Saint Louis, MO, USA)
+ 1 µM cisplatin (CAS 15663-27-1, Sigma, Saint Louis, MO,
USA) + 10% Fetal Bovine Serum (FBS, Invitrogen,
10099141, Carlsbad, CA, USA). A2780 was grown in RPMI
1640 supplemented with 10% fetal bovine serum and was in
a 5% CO2 atmosphere in a humidified incubator. Short
tandem repeat (STR) fingerprinting has been performed.

Plasmid construction and siRNA transfection
The construction vector of ABCB1 and ABCC2 high-
expression plasmids is pSIN-EF2-Puro. The PCR primer for
plasmid construction were: ABCB1 forward: 5′-atgagtgtcaa
cttgcaagg-3′; ABCB1 reverse: 5′-tggaacaaagcgccagtga-3′.
ABCC2 forward: 5′-atgctggagaagttctgc-3′; ABCC2 reverse 5′-
agatcacacaaaccctga-3′. The siRNA sequences for ABCB1
were: cagatgatgtctccaagattaat. for ABCC2 were: atgacatcttca
cgtttgtgagt. All plasmids and siRNA transfections in this
project were performed using the Lipofectamine 3000 Rea
gent (L3000015, Invitrogen, CA, USA). We strictly follow
the manufacturer’s instructions for the transfection process.
Stable cell lines overexpressing uc.243 or miR-155 or
repressing uc.243 or miR-155 were selected for 10 days with
0.5 μg/mL puromycin 48 h after infection. The primers for
amplifying uc.243 were: forward: 5′-ACAATAAACTTGTA
CTGGTA-3′;overexpressing uc.243 reverse: 5′-GAAAATA
GAATATGAATT-3′; inhibition of uc.243 forward: 5′-
atgagtgtcaacttgcaagg-3′; inhibition of uc.243 reverse: 5′-
tggaacaaagcgccagtga-3′; The primers for amplifying miR-155
were: up: 5′-TAGGCTTCATCGCCTTGTATCAAGAT-3′;
dn: 5′-TACTTAAACCGTCCCATGGTTAAAC-3′.

RNA extraction and quantitative real-time PCR analysis
(qPCR)
1 × 106 cells were added with 1 mL Trizol (10296028CN,
Invitrogen, USA), shaken at room temperature for 3–5 min,
and allowed to stand for 10 min. Then 250 uL of
chloroform was added, shaken, and allowed to stand for
15 min. The above solution was centrifuged at 4°C, 12000
rpm for 15 min (Eppendorf, 5427R. USA). The supernatant
was reserved and 500 uL of isopropanol was added to the
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supernatant, shaken, and allowed to stand at room
temperature for 15 min. The above solution was centrifuged
at 4°C, 12000 rpm for 15 min, the supernatant was removed
and 1 mL of 75% ethanol was added to wash the precipitate
(RNA). Then the above solution was centrifuged at 44°C,
10000 rpm for 10 min, the supernatant was removed, and
the RNA was dissolved with 50 μL DEPC water, used
immediately, or stored at −80°C in the refrigerator.
Quantitative real-time PCR analysis was performed by using
step SYBR® Green RT-qPCR with MMLV & hot-start Taq
DNA Polymerase (QR0100, Sigma-Aldrich, Germany).
Primers(human) used for PCR are listed following: uc.243-F:
5′-cgcatgtgggcgatttctaga-3′, uc.243-R: 5′ caagcatcaagaccg
aagggga 3′; miR-155-F: 5′-gccgcggttaatgctaattgtg-3′,
miR-155-R: 5′ cagtgcagggtccgaggt 3′; ABCA9-F: 5′-caagagacg
catgagcgtgggtcag-3′, ABCA9-R: 5′ ttaaactatctacacgtcc′;
ABCB1-F: 5′-taggtgctgctttcctgctg-3′, ABCB1-R: 5′ cctcttga
tttgcaaatgttca 3′; ABCB11-F: 5′-cagccctctcattgggattggagca
g-3′, ABCB11-R: 5′ ttctaattccccaacgctgggc3′; ABCC2-F: 5′-aa
gccaagatgcccttgtcctgg-3′, ABCC2-R: 5′ tcacttgcaaaggagatcag
3′; ABCD2- F: 5′ - aatctcttacggaggatattat-3′, ABCD2-R: aaaa
gcctgttctcccaaat′.

RNA pull-down assay
RNA pull-down assay was performed by using PierceTM

Magnetic RNA Protein Pull Down Kit (Thermo Fisher,
20164, USA) which was purchased from Thermo Scientific.
The specific steps for RNA pull-down are as follows: collect
cells (2 × 107), digest them, lyse them with Lysis Buffer, add
protease inhibitors and react on ice for 30 min, shake for
30 s every 10 min, centrifuge the supernatant, and measure
the protein concentration. After protein collection,
immediately store at −40°C. Then, RNA containing
desulfurized biotin and Beads containing streptavidin were
incubated on a shaking table at 4°C for 3–4 h for binding.
Then combine Protein lysates with RNA and incubate
overnight at 4°C. Finally, wash and extract the RNA binding
protein complex, and collect the supernatant for Western
Blot assay.

Western blotting assay
Western blot assay was performed according to the following
steps: total cell protein extraction; BCA method for
determining protein content; SDS-PAGE gel electrophoresis;
Transfer of the transfer tank to transfer the protein onto the
PVDF membrane; Protein immunoassay, using ECL
luminescent solution and LAS-4000 mini luminescent
imaging analyzer to detect results. In our study, we used
anti-cleaved caspase 3antibodies (Abcam, ab32042, 1:500),
anti-GAPDH antibodies (Abcam, ab8245, 1:3000), anti-
DGCR8 antibodies (Abcam, ab191875, 1:1000), anti-α-
tubulin antibody (Abcam, ab7291, Cambridge, MA, USA)
for blotting membranes.

Cytotoxicity assay
Cytotoxicity assay was determined using the (50% inhibitory
concentration IC50 assay. Cells were treated with different
concentrations of cisplatin (0-100 μM), added 10 μL 3-(4,5-
Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
assay (MTT, 0.15%, 298-93-1, Sigma, Saint Louis, MO,
USA) to each hole with a final concentration of 0.5 mg/mL.

Incubated the cells at 37°C, 5% CO2 for 4 h. Subsequently
all the supernatant from the well to prevent monolayer cell
rupture. Added 100 μL formazan solubilization solution to
each hole. Placed the board on an oscillator (HZ-9613Y,
Changzhou Jintan District Jingda Instrument Manufacturing
Co., Ltd., China) and shake for 10 min at 300 rpm/min to
dissolve all the impurities. Processed and analyzed the
results using). GraphPad Prism (Prism 9, GraphPad
Software, USA).

Annexin V assay
Fluoresceine isothiocyanate (FITC) Annexin V Apoptosis
Detection Kit I (Yeasen Biotechnology (Shanghai) Co., Ltd.,
China; 40306ES50) was used for the evaluation of apoptosis.
Prepare cell suspension and count 1 × 106; Resuspension
cells with 500 μL binding buffer (as many staining channels
as needed, such as in this experiment with two channels,
one tube for single staining FITC or Propidium iodide (PI));
Add 5 μL Annexin V-FITC and mix well, then add 5 μL PI
and mix well; React at room temperature and avoid light for
15 min, and mix gently during this time; Pass the cells
through a 200 mesh filter (or individually packaged 40 μm
cell filter), added to a flow tube and placed on ice in a dark
place.

High-performance liquid chromatography (HPLC) for the
detection of cisplatin
Our project uses high-performance liquid chromatography
(LC-20AT, Japan Shimadzu) to detect the concentration of
cisplatin in cells. After treatment with cisplatin, tumor cells
were washed three times with PBS. The supernatant was
removed and 0.5 mL of distilled water was added. The cells
were repeatedly frozen and thawed to rupture, mixed well,
and then centrifuged for 30 min using a high-speed
centrifuge (10000 r/min) (Eppendorf, 5427R. USA). The
supernatant was ready for HPLC analysis. The HPLC
conditions were carried out using a Zorhax-ODSC-18
column, with a column temperature of 40°C, a mobile phase
of methanol and water (1:1, V/V), and a flow rate of
0.7 mL/min detector. SPD-2AS UVdetector. Detection
wavelength: 254 nm. Range: 0.005.

Statistics
Student t test and IBM SPSS 21.0 (IBM Corp., Chicago, IL,
USA) statistical software was used in our study for data
analysis. *p < 0.05, was supposed to have statistical
significance.

Results

uc.243 overexpression correlates with cisplatin resistance and
poor prognosis in ovarian cancer
To screen for ucRNAs that play a key role in cisplatin
resistance in ovarian cancer, we performed the Real-time
PCR analysis and found that the expression level of uc.243
was significantly higher in platinum-resistant ovarian cancer
tissue (n = 31) than in platinum-sensitive ovarian cancer
tissue (n = 27) (Fig. 1A). Kaplan-Meier Plotter analysis was
performed and found that uc.243 overexpression shows
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shorter overall survival time and progression-free survival for
platin-resistant ovarian cancer patients (Fig. 1B).

Uc.243 amplification correlates with CDDP resistance and poor
prognosis in ovarian cancer
Next, we investigate the specific reasons for the increased
expression of uc.243 in CDDP-tolerant ovarian cancer.
We analyzed ovarian cancer samples from the TCGA
database, where the uc.243 locus (chromosome 8 q24.21)
showed a highly amplified region (Fig. 2A). Furthermore,
the amplification of uc.243 was negatively correlated
with overall survival and progression-free survival in
ovarian cancer (Fig. 2B). GSEA revealed that uc.243
amplification had a positive correlation with cisplatin
resistance, suggesting that amplification of uc.243 may be a
potential inducing factors for ovarian cancer CDDP
resistance (Fig. 2C).

uc.243 promotes cisplatin resistance of ovarian cancer in vitro
Furthermore, A2780 (cisplatin sensitive cell line) stably
overexpressed uc.243 and A2780/cis (cisplatin resistance cell
line) inhibition of uc.243 were established (Fig. 3A). Firstly,
we found that overexpression of uc.243 (IC50: 33.71 μM)
significantly improved the IC50 value of cisplatin compared
with the vector (IC50: 7.18 μM) in A2780 cells (Fig. 3B).
However, inhibition of uc.243 (IC50: 3.35 μM) reduce the
IC50 value of cisplatin compared with the control (IC50:
28.78 μM) in A2780/cis cells (Fig. 3B). Secondly, by
performing the Annexin V assay we demonstrate that
overexpression of uc.243 decreases the ratio of apoptotic
cells but inhibiting uc.243 expression increases the ratio of
apoptotic cells when treated with CDDP (Fig. 3C).
Furthermore, uc.243 overexpression significantly decreases
the level of apoptosis-related proteins: cleaved caspase 3 but
increases in uc.243 inhibition cells (Fig. 3D).

FIGURE 1.Uc.243 overexpression correlates with cisplatin resistance and poor prognosis in ovarian cancer. (A) mRNA exoression of uc.243 in
ovarian cancer tissues. (B) Survival analysis of uc.243 expression in ovarian cancer patients.

FIGURE 2. uc.243 amplification correlates with CDDP resistance and poor prognosis in ovarian cancer. (A) Copy number analysis of uc.243 in
ovarian cancer in TCGA dataset. (B) Survival analysis of uc.243 in non-amplification and amplification ovarian cancer patients. (C) GSEA
analysis of the correlation between uc.243 amplification and cisplatin resistance in the TCGA dataset.
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uc.243 interacts with pri-miR-155 and facilitates efflux of
CDDP in ovarian cancer cells
To clarify the molecular mechanism of high expression of
uc.243 enhancing cisplatin resistance in ovarian cancer cells,
we predict that pri-miR-155 may be associated with uc.243
(Fig. 4A). Furthermore, a combination of uc.243 and pri-
miR-155 was demonstrated through RNA pull-down/qPCR
experiments (Fig. 4B). We found that overexpression
of miR-155 significantly increased the concentration of
cisplatin in A2780/uc.243 cells and decreased the rate of
cisplatin pumping out by A2780/uc.243 cells (Figs. 4C, 4D).
However, inhibition of miR-155 significantly decreased the
concentration of cisplatin in A2780/cis-sh-uc.243 cells and
increased the rate of cisplatin pumping out by A2780/cis-sh-
uc.243 cells (Figs. 4C–4E). Furthermore, through multiple
bioinformatics software analyses (RNA22, Target scan,
miRanda), we found that miR-155 may act on multiple
genes involved in cisplatin metabolism/pumping, such as
ABCA9, ABCB1, ABCB11, ABCC2, ABCD2 (Fig. 4F).
However, RNA Immunoprecision (RIP) results showed that
miR-155 only directly interacts with ABCB1 and ABCC2 in
ovarian cancer cells (Fig. 4G). The above results indicate
that miR-155 can inhibit the pumping of cisplatin drugs in
uc.243 overexpression ovarian cancer cells.

ABCB1 and ABCC2 are required for uc.243-induced CDDP
resistance on ovarian cancer cells
Next, we investigated whether uc.243 mediated ovarian cancer
CDDP resistance through ABCB1 and ABCC2. IC50 assay
shows that transfection of ABCB1 or ABCC2 siRNA in
uc.243 overexpression-ovarian cancer cells significantly
decreases the IC50 value (Fig. 5A). However, overexpression

of ABCB1 or ABCC2 open reading frame (ORF) in uc.243-
shRNA-ovarian cancer cells significantly increases the IC50
value of ovarian cancer cells (Fig. 5B). Consistently, the
Annexin V assay was performed and showed that
replenishment of ABCB1 or ABCC2 in uc.243 cells
increased the apoptosis ratio on ovarian cancer cell lines
(Fig. 5C).

uc.243 inhibits the generation of mature miR-155 in ovarian
cancer cells
Liz et al. reported that ultra-conservative noncoding RNA can
bind to and inhibit pri-microRNA cleavage in the nucleus,
subsequently hindering miRNA maturation [11]. Our
experiment showed that high expression of uc.243 can
inhibit the binding of RNA binding protein DGCR8 to pri-
miR-155, thereby inhibiting the cleavage of pri-miR-155 by
drosha enzyme and showing a decrease in mature miR-155
(Figs. 6A, 6B). The above results indicate that the super-
conserved RNA uc.243 binds and inhibits the generation of
mature miR-155 by pri-iR-155.

Discussion

Herein, we reported that overexpression of uc.243 was found
in platinum-resistant ovarian cancer tissue, and uc.243
overexpression was closely negatively correlated with
survival prognosis for platin-resistant ovarian cancer
patients. Furthermore, overexpression of uc.243 in A2780
cell lines dramatically promoted, but inhibition of uc.243 in
A2780/cis cell lines reduced, the chemoresistant capability of
ovarian cancer via the promotion of chemodrug efflux in
ovarian cancer cells. Mechanistically, we reported that

FIGURE 3. uc.243 promotes cisplatin resistance of ovarian cancer in vitro (A) mRNA expression of uc.243 expression in indicate cells, n = 3
(B) Detection of CDDP IC50 in the indicated cells. *p < 0.05, n = 3 (C) Detection of apoptosis ratio in indicated cells. *p < 0.05, n = 3 (D)
Protein expression detection of cleaved caspase3 in the indicated cells.
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uc.243 can inhibit the binding of RNA binding protein
DGCR8 to pri-miR-155, thereby decreasing the levels of
mature miR-155, subsequently upregulating the expression
of multiple drug transporters (ABCB1, ABCC2). These
findings demonstrated the tumor oncogenic role of uc.243
and provided new insights into the mechanism of
chemoresistance in ovarian cancer.

Noncoding RNA (ncRNA) is the type of RNA that can be
transcribed from the genome but cannot be translated into
proteins [30]. Noncoding RNAs play a wide and pivotal role
in the malignant development of major human diseases
such as malignant tumors, cardiovascular diseases, nervous
system diseases, and metabolic endocrine disorders [31–33].
In our study, we found that the overexpression of
noncoding RNA uc.243 promotes the efflux of CDDP by
inhibiting the binding of RNA binding protein DGCR8 to
pri miR-155, thereby inhibiting the cleavage of pri miR-155
and reducing mature miR-155. This upregulates
ATP-binding cassette B subfamily members (ABCB1,
ABCC2) expression, thereby inducing cisplatin resistance in
ovarian cancer cells. The results will provide clinical
treatment targets and novel molecular mechanisms for
ovarian cancer chemo-resistant.

Although several reports indicate that multiple drug
transporter modulators, such as verapamil, VX-710, and
XR9576, have been identified and shown to be effective in
controlling malignant tumor progression [34–36], however,

the clinical trials conducted so far have been disappointing
due to the high toxicity of these drugs to the human body,
low tolerance doses, and serious side effects [37,38].
Therefore, illuminating the mechanism for the upregulation
of drug transporters in tumors would provide new insights
for developing therapeutic interventions for cancer. In the
current study, we found that uc.243, a novel non-coding
RNA was significantly upregulated in chemoresistant ovarian
cancer tissues. Enhanced expression of uc.243 significantly
enhanced the drug-resistant capability of ovarian cancer by
promoting chemodrug efflux. Furthermore, overexpression of
uc.243 simultaneous upregulation of multiple drug
transporters, such as ABCB1 and ABCC2 by decreasing the
levels of mature miR-155 in ovarian cancer Thus, our finding
represents a novel mechanism for cancer chemoresistance
and suggests that uc.243 levels may be useful determinants
for evaluating chemotherapy outcomes for ovarian cancer
patients.

Currently, for the clinical treatment of ovarian cancer,
failure of conventional chemotherapy is the main reason for
significantly reducing the clinical efficacy of chemotherapy
drugs in cancer treatment and leading to poor prognosis [39–
41]. More importantly, clinical tumors exhibiting resistance
to one drug can lead to resistance to many other drugs. The
intrinsic or acquired resistance to chemotherapy can be
caused by changes in the transport of anticancer drugs,
which are mediated by various efflux pumps/transporters,

FIGURE 4.Uc.243 interacts with pri-miR-155 and facilitates efflux of CDDP in ovarian cancer cells. (A) Schematic diagram of pairing between
uc.243 and pri-miR-155. (B) RNA pull-down/qPCR analysis of the association between uc.243 and pri-miR-155 in ovarian cancer cells, n ¼ 3.
(C) mRNA expression of miR-155. (D) Internal CDDP concentration in indicated cells. (E) CDDP content at different times in indicated cells,
n ¼ 3. (F, G) Multiple analysis software predicts the interaction between miR-155 and several ATP-binding cassette subfamily B members.
*p < 0.05, n = 3.
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leading to an enhanced ability of cancer cells to promote the
efflux of chemotherapy drugs and reduce the intracellular
concentration of anticancer drugs [42,43]. Most drug
transporters belong to the efflux pump ABC family, which
consists of 7 subfamilies and has 49 functional members in
humans, ranging from ABCA to ABCG [44,45]. Multiple
ABC members, such as ABCB1, ABCC1, and ABCC2, are
markedly overexpressed in tumors and involved in the

development of cancer cell chemotherapeutics resistance [46–
48]. Herein we demonstrated that uc.243 promoted the
accumulation of chemodrugs in tumor cells and via
simultaneously direct upregulation of multiple drug
transporters. Therefore, our results represent a novel
mechanism for the overexpression of multiple drug
transporters in cancer, and uc.243 may be a novel biomarker
for the clinical treatment of ovarian cancer patients.

FIGURE 5. ABCB1 and ABCC2 are required for uc. 243-induced CDDP resistance on ovarian cancer cells. (A) Expression of ABCB1 and
ABCC2 in indicated cells, n = 3. (B) Detection of CDDP IC50 in the indicated cells. *p < 0.05. n = 3. (C) Detection of apoptosis ratio in the
indicated cells treated with CDDP for 24 h. *p < 0.05, n=3.

FIGURE 6. Uc.243 inhibits the generation of mature miR-155 in ovarian cancer cells. (A) Protein expression detection of DGCR8 in the
indicated cells. (B) Relative expression of pri-miR-155 and miR-155 in the indicated cells. **p < 0.01, n = 3, ns: no significance.
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Limitations: In our study, we validated the characteristic
of high expression of uc.243 conferring chemotherapy
resistance to ovarian cancer through in vitro experiments. In
addition, we elucidated the molecular mechanism by which
uc.243 mediates ovarian cancer resistance through biological
experiments. However, our study lacks in vivo experiments
to further demonstrate the ability of high expression of
uc.243 to confer chemotherapy resistance in ovarian cancer.
Moreover, if clinical data is used to analyze the correlation
between uc.243 and its downstream regulatory genes in
clinical ovarian cancer drug-resistant samples, there will be
more conclusive evidence to prove that uc.243 may serve as
a biomarker for clinical treatment of ovarian cancer drug
resistance.
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