Cellular and Molecular Biology

Aosaciation
(Publicher

CM

E-ISSN : 1165-158X / P-ISSN : 0145-5680

www.cellmolbiol.org

Circ-ABCC1 enhances radioresistance of breast cancer cells via miR-627-5p/ABCCI1 axis
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Adjuvant radiotherapy represents the standard of care for breast cancer (BC) following breast-conserving
surgery. Tumor recurrence after radiotherapy, attributed to acquired radioresistance, has been a haunting
and intractable problem. Therefore, preventions from tumor recurrence are vital for improving survival.
Recent evidence has suggested circular RNAs (circRNAs) play a part in regulating the radioresistance of
varied cancers, including BC. This research concentrated on a novel circRNA hsa_circ_0003427 (termed
as circ-ABCC1), probing its influence on the radioresistance of BC cells, together with the latent molecu-
lar mechanism. For this aim, CCK-8 and colony formation assays monitored the changes in viability and
proliferation of radio-resistant BC cells. Caspase-3 activity was examined to evaluate cell apoptosis. Bioin-
formatics prediction and mechanistic assays were involved to determine RNA interactions. Results showed
that Circ-ABCC1 was found to be significantly up-regulated in radio-resistant BC cells, in comparison with
the corresponding parental BC cells. As to molecular mechanism, circ-ABCC1 served as the miR-627-5p
decoy, consequently increasing ABCC1 expression. Rescue assays uncovered that the suppressive impact of
circ-ABCCT1 silence on BC cell radioresistance was allowed to be antagonized by miR-627-5p inhibition or
ABCCI1 up-regulation. In conclusion, Circ-ABCCI1 aggravates the radioresistance of BC cells by targeting

the miR-627-5p/ABCCI1 axis.
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Introduction

As the most commonly diagnosed malignancy, breast
cancer (BC) ranks second triggering cancer-related death
among women (1). Contemporarily, breast-conserving
therapy represents the solid achievement of modern can-
cer care. For patients with early-stage BC, adjuvant ra-
diotherapy is provided as the standard of care following
breast-conserving surgery. Recent evidence has also indi-
cated an increasing role of regional nodal irradiation in
BC patients at more advanced stages (2, 3). Nevertheless,
BC patients who have completed a course of radiotherapy
are peculiarly prone to locoregional recurrence and dis-
tant metastasis on account of cellular radioresistance (4).
A noting proportion of BC patients (approximately 33.8%
in 1-3 node-positive BC patients) relapse within 10 years
following radiotherapy because of radioresistance, which
results in an unfavorable overall survival (5). Existing
research work has indicated that the development of radio-
resistance is a process of enormous complexity involving
multiple factors, for instance, the alterations in oncogenes
or tumor suppressor gene expression (6). Given that, it is a
prime target to understand the underlying mechanism res-
ponsible for radioresistance, which will benefit in impro-
ving BC patients survival.

Recently, circular RNAs (circRNAs) have been growin-

gly recognized to play an essential part in cancer progres-
sion (7). For instance, circ_0011058 has been corroborated
to contribute to the proliferation, angiogenesis as well as
radioresistance of papillary thyroid cancer cells, which
enlarges the knowledge of circRNA-regulated radioresis-
tance (8). As reported by Sang et al., circRNA 0025202
modulates Tamoxifen sensitivity and tumor progression
in BC (9). CircRNF20 has also been identified to induce
BC tumorigenesis and the Warburg effect (10). Based on
previous literature, the diverse biological effects of circR-
NAs, along with their molecular mechanisms, especially
regarding radioresistance, have not been fully understood
in BC. Accordingly, this study concentrated on a novel cir-
cRNA hsa circ_0003427 whose biological influences on
BC cell growth and radioresistance remained nebulous.
CircRNAs possess covalently closed structures, which
are generated through precursor messenger RNAs (mR-
NAs) through back-splicing of exons (11). Current evi-
dence has revealed the regulatory relationship between cir-
cRNAs and their host genes in varied cancer progression.
For example, circAMOTLI has been verified to elevate the
expression of its host gene AMOTLI via functioning as a
competing endogenous RNA (ceRNA) in cervical cancer
growth (12). CircRNAs have also been widely approved
to contribute to BC progression through the ceRNA regu-
lation network, in which circRNAs bind with microRNAs
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(miRNAs) to indirectly up-regulate downstream mRNAs
(13-15).

In brief, this research aimed to unveil the biological
impact of hsa_circ_0003427 (derived from its host gene
ABCCI1 and hereinafter called circ-ABCC1) on the radio-
resistance of BC cells and to further probe whether there
existed a ceRNA regulatory mechanism involving circ-
ABCCI1 and its host gene ABCC1. Our findings are expec-
ted to enrich the understanding of the molecular mecha-
nism underlying radioresistance in BC and provide novel
promising biomarkers for improving BC treatment.

Materials and Methods

Cell culture

BC cell lines (MCF7 and MDA-MB-231) were obtained
from the Cell Bank of the Chinese Academy of Science.
MCF-7 cells were cultivated in DMEM containing 10%
fetal bovine serum (FBS). MDA-MB-231 cells were in-
cubated in a Leibovitz medium with the addition of 10%
FBS. The human embryonic kidney 293T (HEK293T)
cell line offered by National Institutes for Food and Drug
Control was grown in RPMI-1640 medium added with
10% FBS and 2 mM glutamine. The culture medium was
also added with 100 units/ml of penicillin and 100 mg/ml
of streptomycin. The culture dishes involved were placed
in the incubator having an atmosphere of 37°C and 5%
CO.,.

Establishment of radio-resistant BC cells

Radio-resistant BC cells (labeled as MCF7-R and
MDA-MB-231-R) were established based on previous
descriptions (4, 16). In brief, parental MCF-7 cells were
treated with 6 MV X-rays irradiation at a rate of 3 Gy/min.
As to one cycle, MCF-7 cells were subjected to irradia-
tion at 5 Gy twice a week, along with a 3-6-week recovery
period. Following seven-cycle irradiation (accumulated
dose 70 Gy), radio-resistant MCF-7 cells were established.
Parental MDA-MB-231 cells were incubated till reaching
70-80% cell confluence. Subsequently, irradiations were
conducted at a dose rate of 1.25 Gy/min. Following a
25-cycle of 2Gy irradiation for five weeks, the remaining
cells were involved in the following investigation.

Plasmid transfection

The short hairpin RNA (sh-RNA) specifically targeting
circ-ABCCI1 (sh-circ-ABCC1), along with the negative
control (sh-NC), was prepared ahead. The pcDNA3.1 vec-
tors inserted with circ-ABCC1 or ABCC1 sequence were
generated as well. The empty vector pcDNA3.1 was in-
volved as an NC vector. Additionally, miR-627-5p mimics/
inhibitor was made for miR-627-5p augmentation/inhibi-
tion, respectively. After the 24-hour cell culture, the cell
transfection was completed utilizing Lipofectamine 3000.
The supplier’s guidelines were strictly observed. Functio-
nal assays were performed following 48-hour transfection.

Quantitative reverse transcription polymerase chain
reaction (RT-qPCR)

Total RNA extracted from cell samples with the ap-
plication of Trizol reagent was first subjected to cDNA
synthesis with the application of a reverse transcription kit.
The user’s manual was carefully referred. Subsequently,
the RNA expression level was monitored utilizing a qRT-

PCR kit. The 2-24¢ method was involved in calculating the
relative gene expression. As for the internal reference to
miRNAs, U6 was involved in the research, while to circR-
NAs and mRNAs, GAPDH was applied.

Cell counting kit-8 (CCK-8) assay

Cell viability was examined via this assay. Cell
samples were plated into 96-well plates, following X-ray
irradiation at 0Gy or 3Gy. Seventy-two hours later, CCK-
8 reagent was added into the culture plate, followed by a
2-hour incubation. Ultimately, the optical density (OD) at
450 nm was monitored utilizing a microplate reader.

Colony formation assay

Cell samples stably transfected with indicated plasmids
were plated into 6-well plates, followed by two-week in-
cubation. Following PBS washing and paraformaldehyde
(PFA) fixation, the cell colonies were stained after using
0.5% crystal violet. Ultimately, the formed cell colonies
were counted manually.

Caspase-3 activity assay

Caspase-3 Activity Assay Kit was applied in this assay
as per the supplier’s guidelines. First of all, the total pro-
tein was extracted from the cell samples with the use of a
lysis buffer. The obtained protein extracts were incubated
with the reaction buffer containing caspase3 substrate. In
the end, the caspase-3 activity was monitored at 405 nm
wavelength employing a microplate reader.

Luciferase reporter assay

For the investigation into the regulation of circ-ABCCl1
on ABCCI expression at the transcriptional level, pGL3
plasmids containing the sequence of ABCCIlpromoter
were prepared ahead, followed by the co-transfections with
pcDNA3.1 or pcDNA3.1/circ-ABCC1 into HEK293T
cells. For the investigation into the post-transcriptional
regulation of circ-ABCCI1 on ABCCI expression, the
pmirGLO vectors containing ABCC1 3’UTR sequence
were constructed and subsequently co-transfected with sh-
NC or sh-circ-ABCCI1#1 into HEK293T cells.

In addition, this assay probed the RNA interactions as
well as the effectiveness of binding sites predicted from the
online database. The sequence of circ-ABCC1 covering
the wild-type (WT)/mutated (MUT) binding sites on miR-
627-5p was synthesized and labeled as pmirGLO-circ-
ABCCI1-WT/MUT. In the same way, pmirGLO-ABCCI-
WT/MUT vectors containing WT/MUT binding sequence
of ABCC1 on miR-627-5p were constructed as well. The
aforementioned plasmids, along with mimics NC/miR-
627-5p mimics, were co-transfected into HEK293T cells.
Following 48-hour transfection, a Luciferase Reporter
Gene Assay kit was employed for examining the lucife-
rase activities.

Subcellular fractionation assay

The obtained cell lysates were centrifuged, followed
by the separation of cytoplasmic and nuclear parts of BC
cells. Afterward, RNA levels of circ-ABCC1, GAPDH
(cytoplasmic reference) and U6 (nuclear reference) in dif-
ferent subcellular parts were examined through RT-qPCR.

RNA binding protein immunoprecipitation (RIP) assay
Cell samples were lysed following the treatment of RIP
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lysis buffer. Subsequently, the obtained cell lysates were
incubated with the indicated primary antibodies (Anti-IgG
and Anti-Ago2), together with magnetic beads. Subsequent
to immunoprecipitation, RNAs enriched in the complexes
were eluted and purified for quantification via RT-qPCR.

RNA pull-down assay

Above all, biotinylated(Bio)-circ-ABCC1, Bio-
ABCCI1, or control probe Bio-NC was synthesized. The
abovementioned biotin-labeled probes were transfected
into the cell samples. Subsequent to 48-hour incubation,
the cells were collected and washed with PBS. After a
10-minute treatment of lysis buffer, the cell lysates were
obtained, followed by further incubation with M-280
streptavidin beads at 4°C overnight. Eventually, RNA-
RNA complexes were gathered and purified. The enrich-
ment of pull-down miRNAs was analyzed via RT-qPCR.

Statistical analysis

Each independent experiment was carried out thrice.
All gathered data were processed and analyzed with the
application of SPSS 21.0 software. The quantitative data
were presented in the manner of mean=standard devia-
tion. With regard to statistical differences between the two
groups, the student’s t-test was employed. In terms of dif-
ferences among three or more groups containing one or
two variables, one-way or two-way analysis of variance
was employed.P<0.05 implied that data difference was
statistically significant.

Results

Circ-ABCC1 knockdown suppresses BC cell radiore-
sistance

This research concentrated on circ-ABCCI, attemp-
ting to probe its function in the radioresistance of BC
cells, together with its latent molecular mechanism. At the
very beginning, we detected the expression profile of circ-
ABCCI (Figure 1A), noticing a significant uplift of circ-
ABCCI expression in the radio-resistant BC cells, compa-
red with the corresponding parental BC cells. Accordingly,
we silenced circ-ABCC1 in the radio-resistant BC cells
ahead (Figure 1B), making preparation for the subsequent
loss-of-function assays. As presented in Figure 1C-D, we
observed that viability and proliferation of the radio-re-
sistant BC cells were suppressed upon circ-ABCCI silen-
cing. Noteworthily, the such inhibitory impact was much
more significant to be seen in the radio-resistant BC cells
treated with 3Gy irradiation. On the contrary, the increase
of caspase-3 activity represented that circ-ABCC1 defi-
ciency conduced to the facilitated apoptosis of radio-re-
sistant BC cells. After the irradiation at 3Gy, the influence
of circ-ABCCI1 depletion on the cell apoptosis was much
more stimulated, relative to the cells upon 0Gy treatment
(Figure 1E). To conclude, circ-ABCC1 demonstrates a
high expression in radio-resistant BC cells, and its down-
regulation contributes to restraining the radioresistance of
BC cells.

Circ-ABCC1 up-regulates ABCC1 to strengthen the
radioresistance of BC cells

Increasing evidence has suggested that circRNA is
allowed to regulate tumor progression via up-regulating
its host gene (17-19). Accordingly, circ-ABCC1 might be

able to modulate ABCC1 expression, functionally affec-
ting the radioresistance of BC cells. Our speculation was
initially supported by the following RT-qPCR outcomes
that circ-ABCCI1 silence led to a decline of ABCC1 ex-
pression in radio-resistant BC cells (Figure 2A). Further-
more, we excluded the transcriptional regulation of circ-
ABCCI1 on ABCCI expression, since the luciferase acti-
vity of the ABCC1 promoter was hardly impacted via circ-
ABCCI1 up-regulation (Figure 2B). Of note, the luciferase
activity of ABCC1 3’UTR was significantly diminished in
responding to circ-:ABCC1 down-regulation, which meant
that circ-ABCC1 could modulate ABCC1 expression at
the post-transcriptional level (Figure 2C). Moreover, we
noticed that ABCC1 increment antagonized the suppres-
sive impact of circ-ABCCI1 silence on the viability and
proliferation of the radio-resistant BC cells (Figure 2D-E).
Caspase-3 activity detection illustrated the promoting im-
pact of circ-ABCCI1 depletion on radio-resistant BC cell
apoptosis was countervailed responding to ABCCI1 up-
regulation (Figure 2F). In brief, circ-ABCC1 aggravates
the radioresistance of BC cells through increasing ABCCl1
expression.

Circ-ABCC1 sequesters miR-627-5p to up-regulate
ABCC1

Currently, cytoplasmic circRNA has been identified to
function as miRNA sponges, further affecting downstream
target expression (20, 21). Ahead of the specific mecha-
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Figure 1. Circ-ABCC1 silencing enhances radio-sensitivity of ra-
dio-resistant BC cells. (A) RT-qPCR detected circ-ABCC1 expres-
sion in parental and radio-resistant BC cells. (B) RT-qPCR tested the
knockdown efficacy of sh-circ-ABCC1 in radio-resistant BC cells.
(C-D) CCK-8 and colony formation assays monitored viability and
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proliferation of radio-resistant BC cells upon circ-ABCC1 deficiency.
(E) Caspase-3 activity detection assessed the apoptosis of radio-re-
sistant BC cells responding to circ-ABCCI depletion. P < 0.05, P
<0.01.

189



Cuipeng Zhang et al. / Circ-ABCC1 enhances radioresistance of breast cancer cells, 2022, 68(10): 187-192

sh-ie
A = B pDMAZ 1 C NG
Eash.circ-ABCC 181 HEKZ9IT -
CIpeDMAS 1/circ-ABCCT
o sh-circ-ABCC 182 S sh-circ-ABCC181
8" R o 15
T § §
k-]
§ 1.0 g 10 % 10
2 "
: g i
& o5 é 05 2 05
; ;
= oo 00 = o0

MCFT-R  MDAMB-231-R

pGL3  pGL3I+ABCCH
promoter

pIGLO pmirGLO+ABCC1
D E JUTR
=sh-NC
Ssh-cire-ABCC1#1

Dsh-circ-ABCC 181 +peDNAZ 1/ABCCT
4n

=3sh-NC

Dsh-cire-ABCCIM

sh-cire-ABCC1#1+peDNAS 1IABCC
“ . MCFIR

MCFT-R
>

. X MCFT-R oGy ;

$

g

Number of colonies

0D vaiue (450 nm)

SN-GiIG-ABCCT#1  sh-sirc-ABCG 11
+pcDNA3 VABCCY

=sh-NC

Ishcirc-ABCC 181

sh-circ-ABCC 1#1+pcDNAZ 1/ABCC1
3 MDA-MB-231-R

=sh-NC
E3sh-cine-ABCC1#1

:-sh-clm-&sccuhuom:u IABCCY
. MDA MB-231-R.

MDA-MB-231-R

i ;
3
3 2
-4
; ;
g £
8 H

she-NC ehA:lrtv&ECCIﬂ sh-circ-ABCC 18
F +pcDMAZ. 11’AB001
=sh-NC csh-NC

O shecirc-ABCC 181
O sh-circ-ABCC 181+pcDNA3, 1/ABCE1
‘ " MDA-MB-231-R

Bsh-circ-ABCC 181
S gh-circ-ABCC 1#14pcDNAT 1/ABCCT
. MCFT-R

w

0Gy 3Gy
Figure 2. Circ-ABCC1 contrlbutes to the radioresistance of BC

cells through up-regulating ABCC1. (A) RT-qPCR examined
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silenced. (B) Luciferase reporter assay evaluated the influence of circ-
ABCC1 augmentation on ABCC1 transcription. (C) Luciferase repor-
ter assay assessed the impact of circ-ABCC1 depletion on ABCCl1
3’UTR expression. (D-E) CCK-8 and colony formation assays detec-
ted viability and proliferation of radio-resistant BC cells upon indica-
ted transfections. (F) Caspase-3 activity assay analyzed the changes
of radio-resistant BC cell apoptosis under different conditions. P <
0.05, "P<0.01.

nism analysis, we determined the cytoplasmic distri-
bution of circ-ABCCI1 at first (Figure 3A), which made
the ceRNA regulation mode tenable in BC cells. Further-
more, the RIP assay uncovered that circ-ABCCI, along
with ABCC1, was detected in Anti-AGO2, the kernel of
miRNA-induced RNA-induced silencing complex (RISC)
(Figure 3B). Given that, we projected common miRNAs
potentially binding with circ-ABCCI and ABCC1 from
the starBase website (https://starbase.sysu.edu.cn/). Upon
the indicated criteria (CLIP Data: strict stringency; Degra-
dome Data: high stringency), hsa-miR-122-5p and hsa-
miR-627-5p stood out (Figure 3C). Ultimately, miR-627-
Sp was decided to be the right common miRNA involved in
the following investigation, considering that miR-627-5p
could be pulled down by Bio-circ-ABCC1 as well as Bio-
ABCCI1 (Figure 3D). From starBase, the putative binding
sites between circ-ABCC1 and miR-627-5p were acqui-
red (Figure 3E). Moreover, the combination relationship
and the effectiveness of the binding sites were further sup-
ported, since the luciferase activity of circ-:ABCC1-WT,
instead of circ-:ABCC1-MUT, was reduced in response to
miR-627-5p augmentation (Figure 3F). In the same way,
we performed a luciferase activity assay and verified their
binding affinity and sequences as well (Figure 3G-H). Ad-
ditionally, RT-qPCR analysis indicated that the reduction
of ABCC1 expression caused by circ-ABCC1 knockdown
was allowed to be restored by miR-627-5p inhibition (Fi-

A S Cytoplasm DCytephasm g

DAntiig6

SNudleus EIhucleus CANAGOZ O An-AGO2
W MeFT 1507 MOAMB-231 £ S0q  MCFT -
F g
g.m & 100
g
& so 50 §
: : §
ﬁ;,d‘p?o\* o @g,o" W ¢ire-ABCC1 ABCCT cre-ABCCT ABCC1
o o
o L4 SBie-NC CaBio-NC
c . D 1o, SIBRCHCABCE! 0., DIBiRCICABCCT
cire-ABCCT . MCFT k! MDA-ME-231
Ve “ i I
i ﬁ {2‘% 40
f f z W
f .- 2E 5%
9 2 144 E 2
(58%) (13%) (929%) g8 £
g‘g 10 &°
\\
\ o
fprey -5p miR-627-5p miR-122-5p miR-627-5p

=Bio-NC
::ew.acm

E MCFT
40
Gro-ABCCT:  § gagagouusagauGAGACUCAY ¥ E
miR-627-5p ¥ aggagansagasuCLCUGAGUY 5 k

miRz2: -5p miR-627-5p

=110
DIB-ABCC1

] MDA-M8-231 T

different miRNAs
P
T 7

s
T

Relative enrichment of
diffarent miRMAS
Relative ennchment of

od
miR-122-5p miR-627-5p

sh-NC:
F [ SImimics NG amimics NC .:.sn-curbnsccm
EXZNT ymiR-627-5p mimics HEKZWI CImiR-627-5p mimics 0 4.5 CIsheoc-ABCCIH+
=18 g ; mR-£37.5p hibtor
E ] 5 -
é 1.0 5 10 g
3 3 g
g 0% LE] 3
£ £ g
3 2 .. 3
2., g

prmirGLO pmaﬂéi_ﬂtuo- PpmirGLOcire- MCF7.R MDA-MB-231-R

IrGLO irGLO+
CiwT ABGGTMUT “om Agc

BCC1-WT A&CC‘I MUT

ABCC1: 5 cugaggeugecceasGACLICAG ¥
miRE275 3 aggagaasagasuclCUGAGUG S

Figure 3. Circ-ABCC1 acts as the miR-627-5p sponge to uplift
ABCCI1 expression. (A) Subcellular fractionation assay determined
the distribution of circ-ABCC1 in BC cells. (B) RIP assay detected
circ-ABCC1 enrichment in Anti-AGO?2, relative to that in Anti-IgG.
(C) Venn diagram presented the starBase prediction outcomes of
common miRNAs possibly binding with circ-cABCC1 or ABCCI.
(D) RNA pull-down assay examined the binding potential of miR-
NA candidates and circ-:ABCC1/ABCCI. (E) The putative binding
sites of circ-ABCC1 and miR-627-5p were displayed. (F) Luciferase
reporter assay tested the combination of circ-ABCC1 and miR-627-
5 (G) The potential binding sites of ABCC1 and miR-627-5p were
demonstrated. (H) Luciferase reporter assay determined the binding
affinity of ABCC1 and miR-627-5 (I) RT-qPCR monitored the regula-
tion of circ-:ABCC1 deficiency and miR-627-5p inhibition on ABCC1
expression in radio-resistant BC cells. P < 0.01.

gure 3I). To sum up, circ-ABCC1 acts as the miR-627-5p
sponge to elevate ABCC1 expression in BC cells.

Circ-ABCC1 intensifies BC cell radioresistance via
competitively binding with miR-627-5p

To further probe the co-effect of circ-ABCC1 and miR-
627-5p on the radioresistance of BC cells, we conducted
the functional assays in a rescue manner. Based on the data
collected, the repressed viability and proliferation resul-
ting from circ-ABCC1 depletion were recovered because
of miR-627-5p inhibition (Figure 4A-B). Moreover, we
concluded that the inhibiting influence of circ-ABCC1
down-regulation on the cell apoptosis could be abrogated
by responding to miR-627-5p repression, as the lowered
caspase-3 activity caused by circ-ABCC1 deficiency was
seen as a significant upturn following miR-627-5p inhibi-
tor transfection (Figure 4C). In short, circ-ABCC1 rein-
forces the radioresistance of BC cells via sponging miR-
627-5p.

Discussion

Of all female cancer-related death, the mortality resul-
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ting from BC is second only to lung cancer. Metastasis and
failure of current therapies account for the growing mor-
tality risk (22). Radiotherapy demonstrates many benefits
for the majority of BC patients, reflecting in a significant
decline in BC relapse rate and mortality to 15.7% and
3.8% after receiving 10-year adjuvant radiotherapy (23).
Even though, radioresistance remains a primary clinical
challenge to preventing tumor recurrence. Therefore, this
study was designed for identifying more potential biomar-
kers and probe into the mechanism concerning radioresis-
tance in BC.

Published research work has uncovered that circRNA
is correlated with the radioresistance of cancer cells, in-
cluding BC cells. For example, circ-MFN2 positively
modulates the proliferation, metastasis, as well as radio-
resistance of colorectal cancer cells. Reportedly, circ-
DONSON demonstrates a high level in BC tissues and cell
lines, and its deficiency accounts for the lowered radio-
resistance of BC cells (24). In this research, we unveiled
that circ-ABCCI1 is significantly up-regulated in radio-
resistant BC cells by comparison with parental BC cells.
Circ-ABCC1 knockdown was also observed to curb the
radioresistance of BC cells.

This work also delved into the downstream mechanism
of circ-ABCC1. Accumulating evidence has highlighted
the ceRNA role of circRNAs in the radioresistance of
varied human malignancies. Taking circ_ 0010235 as an
example, Zhu et al. have uncovered this circRNA decoys
miR-588 to conduce to HOXA10 up-regulation, by which
malignant phenotype and radioresistance of non-small cell
lung cancer cells are facilitated (25). CircPITX1 is repor-
tedly a vital modulator implicated in the radio-sensitivity

mechanism in glioma development. Mechanistically, cir-
cPITX1 works as a miR-329-3p sponge to prompt NEK2
expression(26). Up to now, limited research work has been
published to unveil the molecular mechanism underlying
radioresistance in BC. As verified by Zhao et al., circAB-
CB10 is allowed to enhance radioresistance in BC via ser-
ving as the miR-223-3p sponge and positively regulating
downstream PFN2 expression (27). Herein, we revealed a
novel circRNA-miRNA-mRNA ceRNA axis engaging in
the regulation of BC cell radioresistance. Specifically, circ-
ABCCI1 could bind with miR-627-5p to elevate ABCClI
expression. The inhibitory impact of circ-ABCCI deple-
tion on the radioresistance of BC cells could be abrogated
after miR-627-5p inhibition or ABCC1 overexpression.

In conclusion, this study represents circ-ABCC1 mani-
fested a high expression level in radioresistant BC cells
and its down-regulation lowers BC cell radioresistance.
The novelty of this work is that we first determine the
positive and indirect regulation of circ-ABCCI1 on its host
gene ABCCI. Briefly, Circ-ABCCI1 aggravates the radio-
resistance of BC cells through decoying miR-627-5p and
inducing ABCC1 up-regulation. Clinical samples and in
vivo studies are not involved in this study. Therefore, our
follow-up investigation will be discussing more clinical
implications concerning the novel pathway we currently
found.
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