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Abstract
tion and radiosensitivity of breast cancer cells. The expression of IncRNA SOX2-OT and miR-519¢-5p in normal
breast epithelial cells MCF-10A and breast cancer cell lines (MCF-7, T47D and Bcap-37) were detected by qRT-
PCR. The localization of IncRNA SOX2-OT in T47D cells was analyzed by nucleocytoplasmic isolation and RNA
fluorescence in situ hybridization. The expression of IncRNA SOX2-OT and miR-519¢e-5p in breast cancer T47D

This article explored the effect and possible mechanism of IncRNA SOX2-OT on the prolifera-

cells was significantly different from that in MCF-10A cells (P<0.05). Breast cancer T47D cells were selected as
the research object.The T47D cells were transfected with IncRNA SOX2-OT siRNA, miR-519e-5p mimic, overex-
pressed RNA SOX2-OT, co-transfected with IncRNA SOX2-OT siRNA and miR-519e-5p inhibitor, co-transfected
overexpression RNA SOX2-OT and miR-519e-5p mimics were transfected to obtain si-IncRNA SOX2-OT group,
si-NC group, miR-519¢-5p group, miR-NC group, si-IncRNA SOX2-OT+anti-miR-519e-5p group, si-lncRNA
SOX2-OT+anti-miR-NC group, RNA SOX2-OT+miR-519¢e-5p mimics group, si-IncRNA SOX2-OT-+miR-NC
group. Cell proliferation activity was observed by CCK-8 method, cell survival fraction was calculated by colony
formation assay, and cell sensitization ratio was calculated by single-click multi-target mathematical model. Cy-
clinD1 and y-H2AX protein expressions in cells were detected by western blotting. The dual-luciferase reporter
gene experiment verified the regulatory relationship between IncRNA SOX2-OT and miR-519e-5p. The results
showed that the IncRNA SOX2-OT was mainly localized in the cytoplasm of T47D. The knockdown of IncRNA
SOX2-OT or up-regulation of miR-519e-5p, the proliferation activity and survival fraction of T47D cells were both
decreased (P<0.05), and the sensitization ratios were 1.195 and 1.343, respectively. CyclinD1 protein expression
in cells decreased (P<0.05), and the expression of y-H2AX protein increased (P<0.05). The IncRNA SOX2-OT
targeted and negatively regulated miR-519¢e-5p in T47D cells. Down-regulation or up-regulation of miR-519e-5p
reversed the effects of knock-down or up-regulation of IncRNA SOX2-OT on T47D cell proliferation and radiosen-
sitivity, respectively. In conclusion, the IncRNA SOX2-OT may promote breast cancer cell proliferation and reduce

cell radiosensitivity through targeting and negatively regulating miR-519¢-5p.
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SOX2-OT+anti-miR-NCZ1). RNA SOX2-OTHImiR-
519e-5p mimics (RNA SOX2-OT+miR-519e-5p mim-
ics#l). RNA SOX2-OTAHImiR-NC(si-IncRNA SOX2-
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Table 1 Primer sequences
E YR ok i
Gene name Forward Reverse
IncRNA SOX2-OT 5'-GTT CAT GGC CTG GAC TCT CC-3' 5'-ATT GCT AGC CCT CAC ACC TC-3'
p-actin 5'-CTG GAA CGG TGA AGG TGA C-3' 5'-CGG CCA CAT TGT GAA CTT TG-3'
miR-519¢e-5p 5'-CGA TAG GCG CTG AGC GGA C-3’ 5'-CGT AGT CGT AGC TAG CTG C-3'

U6 5'-ACC CTG AGA AAT ACC CTC ACA T-3'

5'-GAC GAC TGA GCC CCT GAT G-3'
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Relative expression level of miR-519e-5p

MCF-10A  MCF-7
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A: FLIMEANH & HF IncRNA SOX2-OTIH3K1E; B: LIS A0 R HmiR-519e-5p KA . *P<0.05, 5MCF-10A L .

A: the expression of IncRNA SOX2-OT in breast cancer cell lines; B: the expression of miR-519e-5p in breast cancer cell lines. P<0.05 compared with

MCF-10A.

Bl FLARFEZAAEZ FIncRNA SOX2-OTHImiR-519e-5pfFRiA
Fig.1 The expression of IncRNA SOX2-OT and miR-519e¢-5p in breast cancer cell lines
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A: IncRNA SOX2-OT RNAFKIA (L (158 5%); B: AT (I (478 56); C: A IFMHh
A: RNA expression of IncRNA SOX2-OT (red fluorescence); B: cell cytoplasm (blue fluorescence); C: the merged fluorescence.
[E2 IncRNA SOX2-OTE LT T47DHAE R
Fig.2 The cytoplasm locatization of IncRNA SOX2-OT in T47D
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B-actin | S

; C: Western Blotf Il CyclinD1 Fly-H2AX & &1k, *P<0.05, Hsi-NCALANCH HL#L.

A: cell survival fraction; B: clone formation assay; C: Western blot detected the expression of CyclinD1 and y-H2AX protein. *P<0.05 compared with

si-NC and NC.

[E3 BURIncRNA SOX2-OT3I T47D 4 EH ST S M A9 ST
Fig.3 Effect of knocking down IncRNA SOX2-OT on radiosensitivity of T47D cells

2 AURIncRNA SOX2-OTI T47D4EARIETE K K 5T S A ST
Table 2 Effects of knocking down IncRNA SOX2-OT on proliferation and radiosensitivity of T47D cells

éﬂrijlp CyclinD1 y-H2AX D

NC 0.86+0.07 0.37+0.03 1.124+0.10
si-NC 0.84+0.08 0.36+0.03 1.121+0.09
si-IncRNA SOX2-OT 0.41£0.04* 0.75+0.07* 0.561+0.05*
F 135.279 199.209 137.748

P 0.000 0.000 0.000

*P<0.05, 5si-NCALRINCHLLLHK; ¥+s, n=9,
*P<0.05 compared with si-NC and NC; X+s, n=9.
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P4 IE] miR-519e-5pRik i W % 5 A R il =
X (t=19.118, P<0.05), si-IncRNA SOX2-OT+anti-
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Table 3 Parameters of single-click multi-target mathematical model after knockdown of IncRNA SOX2-OT

205 SRR R L
A D, /Gy D, /Gy N SF2 k i
Group SER
NC 2.805 1.774 1.882 0.719 0.357 1.000
si-NC 2.690 1.591 1.807 0.688 0.372 1.043
si-IncRNA SOX2-OT 2.348 0.142 0.941 0.408 0.426 1.195
A
A (B) (©) B
&)
5 & &
'% 0.1 :l & &
1 *
& CyclinD] | sem——
5 S _—
.2 0.014
£  ]- miRNC PH2AX |- —
w
-+ miR-519¢-5 .
0.001 . P P-actin | e——

0 2 4 6 8
Radiation dose /Gy

A: YIS 72 B 70 K 5256 C: Western blotR Il CyclinD1. y-H2AXE (K ik; *P<0.05, 5miR-NCA E % .
A: cell survival fraction; B: clone formation assay; C: Western blot detected the expression of CyclinD1 and y-H2AX protein; *P<0.05 compared with

miR-NC.
El4 _EiEHmiR-519e-5p¥tT47D 40 AT ET SR M A 2200
Fig.4 Effect of up-regulating miR-519e-5p on radiosensitivity of T47D cells
#4 _EiAmiR-519e-5p33 T47DLHARIESE K ST UM A ST
Table 4 Effects of up-regulating miR-519e-5p on proliferation and radiosensitivity of T47D cells

i}ﬁ;flip CyclinD1 v-H2AX D
miR-NC 0.85+0.08 0.35+0.03 1.124+0.10
miR-519e-5p 0.43+0.04* 0.71£0.07* 0.614+0.05*
t 14.087 14.181 13.685
P 0.000 0.000 0.000

*P<0.05, 5miR-NCZH LA X5, n=9,
*P<0.05 compared with miR-NC; ¥+s, n=9.



[ £ 2% IncRNA SOX2-OTil i 145 miR-519e-Spi M FL e 40 N 484 58 S isc i gtk 1) 40 - WL F 92 1007

miR-519e-5pZH T47D4H g H miR-519e-5p IR IA
¥ si-IncRNA SOX2-OT+anti-miR-NCZ Fiff. si-
IncRNA SOX2-OT+anti-miR-519e-5pZH T47D 4
L B S 1 AN o O A CycelinD 18 H
F1EY)E T si-IncRNA SOX2-OT+anti-miR-NC4.
(P<0.05), y-H2AX g HFIAK T si-IncRNA SOX2-

OT+anti-miR-NCZ(P<0.05)(F6 /1% 6). si-IncRNA
SOX2-OT+anti-miR-519e-5pZH T47DZH il B4 5 by
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2.7 LA miR-519e-5pifiEs _EifIncRNA SOX2-
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RNA SOX2-OT+miR-NC%. RNA SOX2-
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Table S Parameters of single-click multi-target mathematical model after up-regulation of miR-519e-5p

ZH 7 SR L
A D, /Gy D, /Gy N SF2 k e
Group SER
miR-NC 2.941 1.663 1.760 0.712 0.340 1.000
miR-519¢e-5p 2.190 0.680 1.364 0.503 0.457 1.343
(A)
IncRNA SOX2-OT-WT 5’ ... qugaAGGGGAAGCAGGUGUGUc... 3’
FEEErrrnl
miR-519¢-5p 3" ... uuucUCCAAUUGGUCCACACAa...5'
IncRNA SOX2-OT-MUT 5'... gugaAGGGGAAGGGAAGUCUGce... 3’
(B) 1.57 mEE miR-NC
. miR-219e-5p mimics
Z
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A: IncRNA SOX2-OT-5miR-519e-Spf 45 &1 15 B: XU e ZBHR S 5256 . *P<0.05, 5miR-NCLEA
A: the binding sites of IncRNA SOX2-OT to miR-519¢-5p; B: dual luciferase reporter assay. *P<0.05 compared with miR-NC.
&5 IncRNA SOX2-OT#E[EmiR-519e-5p
Fig.5 IncRNA SOX2-OT targets miR-519e-5p
3\ Q&
o e
& R
(A) © o o
S S
\/\0 &\,& »6\,\0\\/
S © ><§ ><‘7’Q
E : CyclinD] | Se— —
=
E 0.013 - y-H2AX [ —
a 1 —* si-IncRNA SOX2-OT+anti-miR-NC
0.001 L™ si-IncRNA SOX2-OT+ant1-fn1R-519e-5p Bractin | M——

0 2 4 6 8
Radiation dose /Gy
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L5

A: cell survival fraction; B: clone formation assay; C: Western blot detected the expression of CyclinD1 and y-H2AX protein in cells. *P<0.05 com-

pared with si-lncRNA SOX2-OT+anti-miR-NC.
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Fig.6 Down-regulation of miR-519e-5p reversed the effect of knocking down IncRNA SOX2-OT on the radiosensitivity of T47D cells
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Table 6 Down-regulation of miR-519e-5p reversed the effect of knocking down IncRNA SOX2-OT
on the proliferation and radiosensitivity of T47D cells

i}ﬂrflip CyclinD1 v-H2AX D
si-IncRNA SOX2-OT+anti-miR-NC 0.42+0.04 0.74+0.07 0.567+0.05
si-IncRNA SOX2-OT+anti-miR-519e-5p 0.83+0.08* 0.34+0.03* 1.088+0.10*
t 13.752 15.757 13.980
P 0.000 0.000 0.000

#*P<0.05, Hsi-IncRNA SOX2-OT-+anti-miR-NC HL#; ¥ts, n=9.
*P<0.05 compared with si-lncRNA SOX2-OT+anti-miR-NC; X+s, n=9.

=7 T iHmiR-519¢-5p/5 B LB FIRAI S

Table 7 Parameters of single-click multi-target mathematical model after down-regulation of miR-519e-5p

H5 G A L
A D, /Gy D, /Gy N SF2 k B
Group SER
si-IncRNA SOX2-OT-anti-miR-NC 2430 0.207 0.918 0.412 0.412 1.000
si-IncRNA SOX2-OT+anti-miR-519¢-5p 3.137 1.916 1.842 0.750 0319 0.775
N N
A B O IS
(A) N (B) (©) & O@,J}Q
S éo S %\0’
g T SN
S Ny & T
S 0.4 ]* X X
$—
<
£
z  0.01 4
3 - RNA SOX2-OT+miR-NC THIAX  [——
0.001 - RNA SOX2-OT+miR-519¢-5p
0 2 4 6 8 Bactin W S—

Radiation dose /Gy

A AIHIAEIS 20 30 B: 5 B SE S C: Western BlotA& 21 g H CyclinD 1 flly-H2AX & (K ik . *P<0.05, Hsi-IncRNA SOX2-OT-+anti-miR-NCEL

L33

A: cell survival fraction; B: clone formation assay; C: Western blot detected the expression of CyclinD1 and y-H2AX protein in cells. ¥P<0.05 com-

pared with si-lncRNA SOX2-OT-+anti-miR-NC.

E7 _EiBAmiR-519e-5pi¥4% FifincRNA SOX2-OT X T47D RS B4 9 5200
Fig.7 Up-regulation of miR-519e-5p reversed the effect of up-regulating IncRNA SOX2-OT on the radiosensitivity of T47D cells
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NCH (P<0.05), y-H2AXHE AR IE T RNA SOX2-
OT+miR-NCZ(P<0.05)(Kl 713 8). si-IncRNA
SOX2-OT+anti-miR-519e-5pZH T47D4H i ¥4 #5 Eb Ay
1.019(29).
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cRNA HOTAIRTEF i e Bus 2L RIE H, HomTis
i #07) miR-449b-5pfiE 2k HSPA 1AM ik | k1M PR
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2 SIRE 5 o, LINCO0S 117E S 24 44 v ek 18
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Table 8 Up -regulation of miR-519¢-5p reversed the effect of up-regulating IncRNA SOX2-OT
on the proliferation and radiosensitivity of T47D cells

415

Group CyclinD1 y-H2AX D

RNA SOX2-OT+miR-NC 1.56+0.08 0.12+0.03 1.265+0.103
RNA SOX2-OT+miR-519e-5p mimics 0.92+0.07* 0.37+0.04* 1.135+0.082*
t 18.062 15.00 2.962

P 0.000 0.000 0.018

*P<0.05, 5RNA SOX2-OT+miR-NCH#5; ¥ts, n=9.,
*P<0.05 compared with RNA SOX2-OT+miR-NC; X+s, n=9.
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Table 9 Parameters of single-click multi-target mathematical model after up-regulation of miR-519e-5p

2 1] AT s 86 iy |

i 5] by Gy b, /Gy N s . U L
Group SER
RNA SOX2-OT+miR-NC 3.062 1.795 1.942 0.761 0.369 1.000
RNA SOX2-OT+miR-519¢e-5p mimics 2.812 1.421 1.601 0.624 0.321 1.019
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