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INKRNA hsa_circ_0001573%1 S b5 95 20 Bl &
M=£1T A B 22 M0 A LI A 31

PR 41, FRRE
HRERIC A T B SR L, K 400016

[HE | ¥=5HH: FIRRNA (circular RNA, circRNA ) J&—Z 2 AEGIRIRGEM ATIEGISRNA , 783 H ek 42 7 1
HABEZMWERE. CireRNAS MBI AL | KIBEYVIA G ABR B e hsa_circ_0001573%F FL M 40 A A= W) 447 0 i
M R, ik R PRE R IR S — PR 20204F 1 1 —20214E 1 7 28 FARVIBR 401 FL IR 2 RgE 55214, 5@
I RNAGLRES 43 #7 ( microarray analysis ) FEARGEAT /T, FRAISENZO0E & R ABHE Y ( real-time fluorescence
quantitative polymerase chain reaction, RTFQ-PCR ) iF40fFL s 20 S URE S5 2H SN K E # AFLIR I Bz 4 MIMCF-10A I,
BRIEA AL ( MCF-7H1SK-BR-3 ) Hthsa_circ_0001573 X ik . SRHZEIAA 2458 (fluorescence in situ hybridization,
FISH ) 255 i — b kil FAE At b i 8 67 5 3808 . S e TR, SR80 & (cell counting kit-8, CCK-
8) . EdULI R 40 A 3E 51 ; 384 transwell/NE SEH0 | 407 100 78045 S5 590 R o B T B S 560 40 31 A 00 240 HEL AR 28 T8 R
Hoechst33342, TUNEL5 i U240 M AAG I AH i 04 T AN A0 10 . SR FHAR I BB ( Western blot ) #illlCCND1, CCND2
FICDK4M L, Hithsa_cire_0001573%#R B AR ALK 052 . SR HRNA pull downSE55 A Shsa_cire_000157341 B.AE
HMEE, PR 2B 9% 986 (fluorescence in situ hybridization and immunofluorescence, FISH-IF ) PR
hsa_circ_0001573 5 GNB4M WAt e 7, FRICBTERY 0 FALEl . Z55R . hsa_circ_00015737EFLARIEEZHZ (P<<0.05) FIFL
BRIEANAL (P <<0.001) H 83 LM, fifiihsa_circ_0001573REM G ZLIRE AN A H . TRALZE, FHSFAMMT, AL
CCND1. CCND2FICDK4RAHER ik, HASEIREE LRI, @ifihsa_circ_0001573 W] #5941 . RNA pull down=E
IR, hsa circ 0001573 5GNB4E 454, FISH-IFE W hsa circ 00015735 GNB4X & (7 THLAREANMH, H S5GNB4AA
HAEFREfE i oc-mycFRik ., &5k FRIRRNA hsa_circ_ 000157377 M 3R3A, @ifikhsa_circ_0001573XT4HAISTE | 1758
fie ) S AR T A AR A PR VR, TR RIS AR AR K, WE S ONBAR FIMAH BEAER,, ABFRAS RN
TR T B AR S
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[ Abstract | Background and purpose: Circular RNA (CircRNA) is a type of non-coding RNA with a closed circular structure,
which has important potential in gene expression regulation. CircRNA is closely related to the occurrence and development of
tumor. This study aimed to explore the influence of hsa circ_0001573 on the biological behavior of breast cancer cells and its
mechanism. Methods: Breast cancer tissues and paracancerous tissues of 4 patients surgically removed at the First Affiliated Hospital
of Chongqing Medical University from January 2020 to January 2021 were collected, sequenced and analyzed by RNA microarray
analysis. Real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR) was used to detect the relative expression of

hsa_circ_0001573 in breast cancer tissues and paracancerous tissues of 40 cases, as well as normal human breast cancer epithelial

B—1EH. B 40 (ORCID: 0009-0002-7716-9587 ) , Hi-L-AFFEAAEE,
MIEVEH : BRAZEE (ORCID: 0000-0002-8531-7562) , Wi+, #f%, H--HWI5EE I, E-mail: chjunxia@126.com.
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cell MCF-10A and breast cancer cells (MCF-7 and SK-BR-3), and the location and expression were further examined by fluorescence

in situ hybridization (FISH) assay. The interference vector was transfected into breast cancer cells. Cell counting kit-8 (CCK-8),
EdU, wound healing, clonal formation, Hoechst 33342, TUNEL, flow cytometry and transwell assays were adopted to determine cell
migration, invasion, proliferation and apoptosis. Western blot was employed to measure the expressions of CCND1, CCND2 and
CDKA4. The effect of hsa circ_ 0001573 on the growth of xenograft tumors was observed in nude mice. RNA pulldown assay was
performed to identify hsa circ_0001573-associated proteins. Subcellular localization of hsa_circ 0001573 and GNB4 was clarified
by FISH and immunofluorescence (FISH-IF), to explore potential molecular mechanisms. Results: The expression level of hsa
circ_0001573 was high in breast cancer (P<0.001) and breast cancer cells (P<0.001). Downregulation of hsa_circ_ 0001573 could
inhibit the proliferation, migration and invasion of breast cancer cells, induce cell apoptosis leading to cell cycle arrest in G, phase,
and obviously decrease the expressions of CCND1, CCND2 and CDK4. The results of in vivo experiments showed that knockdown
of hsa_circ 0001573 inhibited the growth of xenograft tumors. RNA pulldown experiment showed that hsa_circ 0001573 combined
with GNB4 protein. FISH-IF indicated that hsa_circ_ 0001573 was co-localized with GNB4 in the nucleus and interacted with GNB4
to promote the expression of c-myc. Conclusion: CircRNA hsa circ_0001573 is highly expressed in breast cancer. Knockdown

of hsa_circ 0001573 could regulate cell proliferation, invasion, apoptosis and cell cycle arrest, and inhibit the growth of xenograft

tumors in vivo, thus providing a new target for breast cancer treatment.

[ Key words | CircRNA; Breast cancer; Hsa circ 0001573; Cell proliferation; Apoptosis; Xenograft tumors; GNB4
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H5LMERNAZ AR, BHIRRNA (circular
RNA, circRNA ) 5 Hag e p) ] & BR a5 4,
To5 RN FI3 RN . 7R EHI304E L, X uk
circRNA#BEIA A & 4515 55 #5 ol T A mRN AN T3
BAAmE =Y, EARFRMEYRY, BHE0
frcircRNAB R I L SR, Bl w5 i
AW KRR ZN A, KitcireRNAT 9 )
B, #F5E  ElcireRNAT 2 2 5410 4
K. k. REMET R BA MR R, IS
ZRLE PR B0 2 . PEBAR G . WangZs Lo B
FEFEM, circRNA-0009117EFL A o i X miR-
4491 AR AEAE R, NI Noteh 1 FTA% K £« B
( nuclear factor kB, NF-xB) {E 55 SmKk, &
AN IR B VeI . FE 7 4R cire-0068631
Al it S EIF4A34E & i ffc-myc i fa g v,
il circ-0068631/EIF4A3/c-mychll &L I i i —
PO TEHENE . HLRIBFSE 1S W], USF2A S
circACTN4R[ fEH £ 5FUBP145 4, —H 2N
AHEAEH AT LLHASFUBP1 SFIRAYZE S, M
Ihic-myclyG 5%, circACTNA ] BES&—FP T ag filf5

A= S A i AL A T R

UM AT PR 45 A S R B4 ( guanine
nucleotide binding protein subunit beta 4, GNB4 )
18 575 IR 52 ) 2 A SR IR Y R A L R
WFEFLIRE T 2 S . RN T
c-myc e 5 il A0 MO IS A, O T R 241 D T
FERETEAEN

A5 B EB T hsa_circ 000157376 FL AR
s b AR SEFL IR I A . R PR TR
FH, I 91 %K hsa_circ 0001573 5GNB4#IAHE.
YERIOLE, S S HRFLIEIR Bl R R R

1 BRI %

1.1 ##
1.1.1 W& RAAFom e
T 0 H R 5 B R 22 B s 2 — B BE 2020 4F 1

A—202141 H & FARYIER M 2 1k FLIRE 8440
BilbrAs, RATHZEMERES . ARG
ZIRAE TR . AW C RS H R ER R 2
WHEIZ 5 b fE . AN IEH FLIR b K 4 fEMCEF-
10A . FLIRIE 40 ZMCE-7FISK-BR-3{4 17 T-4<
SRS TG
112 EZZ XA LB Y

hsa_circ_0001573 %} B8 5kr A4 o b J H:
BREE (Cy3bric ) M3 S84 YR B A R
INEIBETS . DMEME; #5 5L FIRPMI-164055 73
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el H 5 E Saimike AN H), 417G ( fetal bovine
serum, FBS) WA HKERAEVFHLARA A,
WA F| Lipofectamine 20000 [ 3% [F Invitrogen
NFE, RS F & FMSYBR Greenlly H HA
TaKaRa/A H], ZHAEIHE0EH & (cell counting kit-
8, CCK-8) Iy 3 [EGenview/s 7], TUNEL,
EdUFIHoechst33342i850 & 7 i 3E ~ KA
HARBGIRAF, transwell’NE Iy H 32 [ Millipore
/\F], CCND2, CCNDI1, CDK4, Bcl-2, bax,
caspase-3 (cleaved ) MIGAPDH¥TIAN H 3% FH
Abcam/A F], 4JHIEBALB/cHEME#E I A T K
FEWRHA TR A,

1.2 FHik

1.2.1 RNABFEZ K 547

PEM A B A 32 AT 19 Lot 2L e A R
JeE UM LU S SUBRNA , Kl g | 4l
JEFSERE, KGR TR . B
PR R AT FRZA BT I HE I PRAFE AR #E 7 705
FNFE, #3328 A0 8>2 . P<<0.052 5540k
circRNAZ 53321k, Hihsa circ 000157322 5%
Tk E.

122 i3

E NI E4iii R (MCF-10A) LU
KFUMR 4Nl 2 ( MCE-7HISK-BR-3 ) ¥{di [
T 10%FBSHDMEM; F= 5E, 3FP 4 i R ¥ 78
37 C. COMBDECNS %M M TR, b
12~24 hHUFRE SR AL . 17 A T W5 40 A 2% 135
iK70% ~ 80%H}H i Fil Lipofectamine™20004% 13
F 43 K R si-NC Fllsi-cire % 4t 2 MCF-741 i 5%,
SK-BR-341fifi 4, 24~48 hjF 4.

1.2.3 FEHEXAZZRASEHE RS (real—time
fluorescence quantitative polymerase chain reaction,
RTFQ-PCR )

B:Yu24 h5, TRIzolEIEBUEH ANFLIR
A MIMCF-10A . FLIRE 40 ( MCF-7HMISK-
BR-3) . FLEREALUNEZALUERNA, Bk
BRI HL UK S B RNASEHL RS | Bbf SORG ) G 4t 3
FIMeE, #£37 °C 15 min, 85 °C 5 sHUAMF ¥R
AR ZR S 5% cDNA . hsa_circ_00015737E L1
I 20 L AN 2 2 b B A X 2k i Bio-Rad 23 A/ 1Y
RTFQ-PCRAYKGM . PAcDNA NAiH, GAPDH N
WZ, 7E95 CHIAEMES min, 95 CZAEHES s, 60 °C

B3 s, 72 CHEMI3 s, FLA2EIR ., BEAFEM
B3N EE A, M2t Ehsa_circ_0001573
B AE X F ik . BIYIGAPDH #5955 H
5'-CGGAGTCAACGGATTTGGTCGTAT-3',
TR H5'-AGCCTTCTCCATGGTGG
TGAAGAC-3'; hsa circ_0001573 F3%5 | 41)/5%5 N
5'-CACATGCTGGTGCACTCTGG-3', FifIF5
}15'-ACACAGTCGGAGCAACCTGTG-3'; C-myc
S A 5-CGACGAGACCTTCATCAAA AA-
3", FiFs1¥ 75 k5 -CTTCTCTGAGACGA
GCTTGG-3',

1.2.4  FISHA& M hsa_circ_0001573 44 % ik

HIPBSYES min (3% ) , HAZIEEH (&
DEPC/K ) [ 15 min, TritonX-100 ( 0.3% )
VK A LS ming OIS & 70249 A8 18 20 Y
SEAeETE, 37 CAMTHERSEL h; Ahsa
circ_0001573EHFIZ 38 (1 :99) , T85°CAE
PE5 min, 37 CFA52 min, EIMZSPEIREHR AW
s 2B, T37 CAMFAscudnd; £k
LA, 2XSSCHETES min (61K ) , BEH&AM:
T IIDAPIZL A &2 Y415 min, PBSTEVES min
(3K) 5 B R EZICEMEE W LI,

1.2.5 4 oG5 B e ) 2m e it 45

A AE Y24 hfE, TR 1% R 90% i)
JH200 pLAG Sk ATRIR, RAZ0 hid e T PR IR
B, (R TCIE B IR AR 24 h)E K424 h
W TR I R, A R R R
TR R
1.2.6  Transwell 52 3aAa | 2m fe £ 4% 542 &

450 pLHEEFT AR B (5T 5 e Il 3 1
FIZH M 2 9) HiTtranswel UNE E, 4 C
R TARZELE . HTC ML Ry 37 508 % e
24 hin BFLIRIEE 4N ( MCF-7F1SK-BR-3 ) 435
il AR (2X10%/mL ) , #1200 pLEEFh
% F#, FEAS500 uL10%FBS DMEM/f#H;
FEH, KigR24 hn, FEEFEEHMERZK
ETERMAEET, HEEREE30 min, PBSH
PES min (31K ) , 0.2%Z5 544815 min, BT
/NEJE B N WS R SR BR AN Al
B P AR AL R AR TR
1.2.7 CCK—-8F0EdU 5§56 4m el 38 74

FiE 48 WS FLIRE 40 ( MCF-7H1SK-
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BR-3 ) 435l 4B (1X10YmL ) $EFh & (4 CHRMFTERAA2~3) , FHR AR
96fLAH, MiEE4 hFEEfLINA200 pL 4% He il 00 241 B 399 0

BERUCCK-8IAT, TUAREE3T °C . COARFIT 4L 1.2.12 HGPiEk ( Western blot) 4l & &

F5% M RAR IR E 1 h, T HERR G E 450 nm
b SERE (D) {H, HEZEC5R0. 24, 48, 72
96 higE e I ml A K i £k o 7L IR 4n iy
( MCF-7HISK-BR-3 ) 7E24FL AR A I BE J= 4z B
EdUAE BT B3 7508 . % . ApollodL (i}
DAPIZL (R, SRIG 90 iR T MELIFHA IR,
128 &R ER

W5 g 24 hfsFLIREE 4 A ( MCF-7FISK-
BR-3) 25l A g (1X10*/mL ) ,
fL100 pLEzFhFofLARH, F37 C. COMAKFA
BONS%I R TR 5 diE Bk, 10 df5E
FEER IR, PBSIERES min (37K) , F4%EHR
% 5] 220 min, 0.2%%45 454115 min, PBS
HUESmin (3WK) , B TEHIEHI T
1.2.9 Hoechst33342 5 Ba4h | 2m ie 8

¥ ge24 WS FLARE 4 ( MCF-7FISK-
BR-3 ) 435l il B 20 LA VR A Fh T A 3 7 12441,
frbr, WEEE4 hfSPBSIHPES min, 4%Z 5 HIEE[H
€15 min, DAPIZ:%20 min, PBSHE¥ES min (3
Y% ), Triton X-100 (0.5% ) i#i%15 min, PBSIH
PESmin (3¥K) ; i iMHoechst333424% {4 £ 41
Mg, T37 ClRATHEGREEL hy #Hi
JE OGRS B AR IR
1.2.10 TUNEL & A& 48 fiet 8 ==

Wi ge24 hfs i FLIREE 4 ( MCF-7FISK-
BR-3 ) 43 51 il i 40 M A8 B P Tl A B R 124
b, IRE R, PBSIHYES min (31%) , 4%
LA EEEE30 min, TritonX-100 ( 0.5% ) 7K
#3510 min, PBSYEVES min; AEfLITA100 pL
TUNELRG WY, T-42 CHAATHEOGEE h, Bt
DCEERFNE -, BT T A A iE.
1.2.11 X 20 R AR A 28 AR T Fe 20 A6 J2) 27

P 2L B 40 . ( MCF-7#ISK-BR-3) 4341l
R oL, MME Y72 hfFH0.25% 1%
it AL I F 15 mLE 04, PBSZE PR
10 000 r/min&.0>5 min, FF Ly, EE2K. K
1 X 1040 # 2 T500 uL PBSH', AnnexinV/
PIY (0 75 A6 0 40 ML R T~ 5 K 1 X 104200 if o
100 uL PBSH*, ZZ1EMMIA900 pnLive75% 1%

K

W AESL YLas h)F A L4, RS ER
FE I 5 e B G #1040 LK B P B R LR
W (5X) ImAREAREMSY, 100 CEBIH
10 minffi ZE AR ME& H, BHIE B T-80 CHR
7o BHLIZ10 pgitft BFE, 210% 1 ke dEaR
244 ( sodium dodecylsulphate, SDS) -1 —
M (polyvinylidene fluoride, PVDF ) fH &
80 VHELIK/3 B30 min, 120 V43rE40 min; 7KK
WHEE240 mAREE; Wi A4 IR T 10% M 05
M E2 hy 4 CHIRIERE —90 ( S Picaspase-3
Biik1 : 2 000, EAiBel-24ik1 = 1 000, L
baxPifkl : 2 000, RHLGAPDHHLIAL = 5000,
HPLCCND2HLAL : 2 500, HHLCCNDILIL
1:2000, %HLCDK4AHLIAL : 2 000, HRITGNB4
Bk : 1500) 1+47%; 37 ClaHE ( ZHFEhitdt
&1 : 5000, FHERPLAL - 5000) 1.5 h, KRH
ECLAb &6 B0, 7EBio-RadBEiE /A 41
M8, I HImage LabX] EMZ AT 4347 o
1.2.13  pull down 5= B

K01 mmol/LEF AL4H . 50 mmol/L5Afk
FHAI20 mmol/L TrisXf @ ERIEFT WAL B, U4 3]
) 20 Bt 22 PB ST TR 5 I A 240 A 124 . A
Y ZEbricihsa circ 000157384 B 2 REEE,
1E4 CHEIRIR B30 min/ WHERIER . HIA450 uL
1 XRNA CaptureZz i ¥4 Eppendorfil i & T
FIBRFERWEER s PN A450 nLAN I 2R, 4 C
PERIRE3 h, UEERIER. FH1 X RNA WashZZ ihii
TRTETEPRREER3IK (5 s/ ) o HL100 pL 1 X RNA
CaptureZZ IR F110 pL 5X LoadingZ% i ik F Bk
fho 100 C4JBIN10 min, T-20 CIAE. s
WK FH Western blot A1 Jfi 1% E: 46
1.2.14 28 o)k 9 B

W 1 % B BUE KB AL 4n B, PBS
THUES min, H4%Z R P EER 30 min, PBSIH
BE3min (3¥K ) , Triton X-100 ( 0.5% ) ¥K_Fifii&
20 min, PBS{HUE3 min (3¥%) ;5 3% i
4 AW (albumin, bovine standard solution,
BSA) , 37 CRMTEF30 min, FEHHW;



346 O, %5

POIRRNA hsa circ 00015733VSLAREBADAALE ST RIS Ia RALEITTFT

TMA3%BSAR G ) —dL (GNB4, 1:100) ,
4 Cit7%; PBSIHVES min (37%) , TEROEIREE
FMAZE =4 (1:100) , 37 CAUTFEE
30 min, PBSWE¥ESmin (37K ) ; JMADAPIZL
WOREEY 15 min, 35700 R MG T WEIT
Eicl: e
1.2.15 & 2A 2240 5246

AW R CE T 65 CREFATHEE2 h, —
AR5 min (21K) , KIKIZIET L EEH
(100%. 100%. 95%. 85%AH175% ) 5 min,
WZEFKHIZ IS5 min (2K ) , PBSIHYES min (3
W) 5 VIR B T90 CAEA MIE R 4N 2% wh it
Jn#20 min, ¥HGPBSIHLES min (31k) ; #
RZRW, I ABA WS G F 10 min,
PBSIEYES min (31K 5 I P T 5 35 ]
20 min; FEZRWHEK, BRE - (R
CCND2#itf&1 : 50, SHTCCNDIFLIAL : 100,
RAYTCDKAPLIARL = 100) 27 ; PBSIEPES min
(3, =% (EWHERIL) , T37 <C
ZAF NIRRT 20 ming NI AR TA/ER,
T37 CE&MHTIRE20 min, PBSIHFVPE3 min
(31K) ; HMDABR AR T EEEEF
5 min, —Z8KyPE; WINHBAREREAREV A T
FiIR A2 min, —28K%; 1% OBk
YR, =78k IKKiREF LR (70%.
80%. 95%. 95%A11100% ) 5 min, —HIZEHIZH
S5min (21K) ; RS R, BHEETWE K
R,
1.2.16 RABHE KB

MCF-740 Jfi%% Ykhsa_circ_0001573F4J0 JFi ki
('si-circ ) AIXFRRRL (si-NC ) , HF[A]FH3 d5E i
B FR A (SRR RIRIZNT00ng/mL )
K597 P S8 G ARAS RSO B L A Ak 5 A DK P 4
FalE R A & (2X 104 /mL ) , &R
100 pLEERPF21~28 diRAUBALB/cHE R L T
(45/28) ; FrEXEBamAERKER, SHE
A BE/INER T oA, il A D R T e A
AU A
1.3 SEitFE

K FHSPSS 21.0F1GraphPad Prism 8.04¢i143
Br, RAECXT oA 50 LR AL 8, R %=

TR Z A A, SRR e AR
MM, P<0.05hMERASG I FE X,

2 4 AR

2.1 hsa_circ_00015737c FL AR = LA REIF0ZH 28
BETRIE

WA S 4 191 L R i 4 29 s 55 4L 2L EFTRN A
RS ot DhZESARE>2, P<0.05K
B 7R O 1E #3813 Y hsa_circ_0001573
(K1) . RAIRTFQ-PCRA M 4011 3 A g 2H
LIRSS 1B H AN FLIR L B 20 i A 7L o
Al hsa_circ_ 00015739 Fk1HI . 45HR
/N, hsa_circ_00015737F FL g 65 41 22 F 4 Jiig
Yo i E#iA (E2A. B) . hsa circ 0001573
TE40 ) ZL A e A 2L RE S5 80U R 8 5 3L
JREET (P=0.023) . N (P=0.008) FITNM
(P=0.013) MAfFAEIEM L, 548, 0%
il AR HEASEOICE (3R1) o FISHSZ LA
45 B i JRhsa_cire_ 0001573 5404 T 40 it
(E20) .
2.2 hsa_circ_0001573F# BRI R IGIE

BTk (si-cire ) AN IRFCRE (si-NC )
gL R AN ( MCF-7fISK-BR-3 ) , X
FIRTFQ-PCRA M hsa_circ_ 0001573 X} ik
o RN, METXEER (si-NC) 4,
FHFAL (si-circ ) 41 Hhsa circ 0001573 A X
FEIRIKE R A (P<<0.001, E3) .
2.3 Ei{khsa_circ_0001573%] &l 4 Bl 3T 7 0
RE

iz A5 1 AL S5 Ml transwel 155 56 46 0 40
MER AR ZERE )] . KR SCE, MCF-740 i
si-NCH BN % 40.974£0.015, si-circZH
HAXHTF RS %80.262 £0.027, Ssi-NCZAM L,
si-circZl AT R R EM R E (P <0.001,
Kl4A) ;5 SK-BR-341Mflsi-NC4L KX} i 55
Z470.91840.019, si-circZH AR TR R N
0.520%0.0.021, 5si-NCZHAHLL, si-circZH X
THEBELE 2 (P<0.001, E4B) . transwell
TR BN, Ssi-NCHMI, si-circZHE
TR AR B AR A B > (P<0.001, K
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4C~F) .

2.4 &{khsa_circ_00015733] 20 A8 5E
h 0001367 éﬁHCCK—Si%Z\ EdUEDﬁF%%JJkiE@*ﬁ{W
s B e . CORSIRAIAN, MCF-74]

hsa_circ_0001439
rea-sre v M 1.0 HFISK-BR-340 i i4: 4% 3796 hJ, si-circZL )
hsa_circ_0000672

beacie_cacoorz WM 0.5 S BRI P B A Tsi-NC4H ( P<<0.001, KEI5A.

hsa_circ_0001741

| hsa_circ_0000758 0.0 B ) o EdUQ;g/EL\Ei? y *Hi’iﬂ:SI-NCgﬂ . Si-Cingﬂ

hsa_circ_0075561

eseoniers o5 MCF-740 il F1SK-BR-3 41 iy 3% i Al /) W] 12 Fie A1
eireooms 10 (P<<0.001, KISC~E) . sfEEMscst,
hsa_circ_0017215

Ifl_S B Tsi-NC4H, si-circZEMCF-741 )i fFISK-BR-3 4]

hsa_circ_0004458

[T

e M R IR RE T & BRI (P<<0.001, [KISF,

hsa_circ_0008362

Para-cancerous tissues Breast cancer tissues G) o
= ; =Rl Nc:
B SRR RS AR £ R RANCICRNARE 2.5 #ithsa_circ_0001573% SARMIA T
Y4 B N
Fig. 1 Heat map of differentially expressed circRNA in breast ﬁﬁHHOCChSt33342 N TUNELHIWestern blot=%&
INFINS Y = ISR
cancer tissues and para-cancerous tissues %*M_{Iﬂﬂ éﬁﬂﬂ@,{}ﬁf Hbjj o ﬁHoeChSt 33342%5/\'4\':'3 s
A 4r sk B 50r *
— o

5 3 s Y -

£ ok 5% 30

0 — 0 — -5

i3 of (s | .

& 2120 mgm

SRS [ARS) .

© 5 ©5 | JC

Z g Zg 10 n$l

o = o =

~ N e 0 a®se : :-- - ='=:' E:==I

MCF-10A MCF-7 SK-BR-3 Para-cancerous tissues ~ Tumor tissues

C hsa_circ_0001573 DAPI Merge

MCEF-7

El2 hsa_circ_0001573)FRi% KR EfAL

SK-BR-3

Fig. 2 Expression and localization of hsa_circ_0001573

A: Relative expression of hsa_circ_0001573 in cell lines; "": P<<0.001, compared with MCF-10A; B: Relative expression of hsa_circ_0001573 in 40
cases of breast cancer tissues; : P<<0.05, compared with paracancerous tissues; C: FISH detection (X 400).

MEETsi-NCA , si-circZHMCE-741 it f1ISK-BR-3 6A ) . TUNELSEES 7R, si-circZH A6 51 5F 2 5
A0t BB AR TR . 40 B A Y S BSEHITE T4 (P<<0.001, K6B) . #ist
A FEDE G WA A B & 4228 (P<<0.001, [ A0 A 2] si-circZH A0 A IR 123K B 12 5 Fsi-NC
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%1 hsa_circ_00015730)K X5 AIRE BE G RFIEFFMEZ B X R

Tab.1 Correlation between the relative expression of hsa_circ_0001573 and clinicopathological features in 40 breast cancer patients

Relative expression of hsa_circ_0001573

Clinicopathological features All cases Chi-square P value
Low (n=15) High (n=25)
Agelyear 2373 0.123
<55 26 12 14
=55 14 3 11
Grade 3.175 0.075
I 12 7 5
I 28 8 20
T stage 5.184 0.023
T, 15 9 6
T, 25 6 19
N stage 7.111 0.008
No 24 13 11
Nis 16 2 14
TNM stage 6.222 0.013
I 12 8 4
/1 28 7 21
LST msine M. Ssi-NCAAHIL, si-circZHMCF-741 g FI
- D sicire SK-BR-34fii 4 4= G FH A (P<<0.001, KI7A,
% % Lol B) . Western blotfs il #H 3¢ J& B & F1CCND?2 .
g%l CCNDI1HICDK4FE KK, Hsi-NCAlHL#K,
- CCND2, CCNDI1HICDK4% [13#357K T i FEAIT
:Z (P<0.01, K7C~E) .
il | ﬁ Iﬁ 27 BfEhsa_circ_0001573H$I R A 4
MCE-7 SK-BR-3

B3 RTFQ-PCR#&MMFH BArzE
Fig.3 The transfection efficiency of breast cancer cells

™" P<<0.001, compared with si-NC

4 (P<0.01, E6C. D) . #2HUFEYL48 hiaHIFL
BRI 4N ( MCF-7FISK-BR-3 ) 1, Western
blotK M A S T- 25 1 Bcl-2 . baxFllcaspase-33ik
K-, Hsi-NCHLHE, si-circZHBel-2%E 1A 7K
SETRR%, Tibaxfllcaspase-3 (cleaved ) Fik T
(P<0.001, KI6E~G) .
2.6 #i{khsa_circ_000157 3%l £ At & £

iz A 2020 AR AT Western blotSZ 5646 41

FARFE AR hsa_circ 0001573 J5 XA P i
AR, G S TR A RS T e 40 A 2 el
THEE T, RO SR R RE R, & Wsi-
circZH B AR AR FLIA /N Fsi-NC4L (P <0.001,
KI8A. B) o iEat MK & T LRI, si-
circ 1 RS AE R A K FE B I8 e si-NCEL e (P
<0.01, K8C) . LUk AR 4h 1 R,
CCND2. CCNDI1HICDK4%E [ 1A 7E R {Khsa
circ_0001573J5 W B %A (KI8D)

2.8 hsa_circ_00015735GNB48E /£ iR
c-mycHyRiIE

i FAE ) AR IC R RE X MCF- 741 i Hhsa
circ_0001573 J5 Y07 ST TRNA T hi 40 #r,
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A: Wound healing (X 50); B, C: Cell invasion (X200); D, E: Cell migration (X200);
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Fig. 4 Effects of downregulation of hsa_circ_0001573 on the migration and invasion of breast cancer cells
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: P<<0.001, compared with si-NC.
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Fig. 5 Effects of downregulation of hsa_circ_0001573 on the proliferation of breast cancer cells

A, B: CCK-8; C-E: EdU (X 100); F, G: Colony formation; ~: P<<0.001, compared with si-NC.

SRIGUEAFAR YL A TCE 00, A PIGNB4E W% circ_0001573 FIGNB47EFL IR 40 g MCE-77p 3L
w4 (K9A) ; FISHANFILYL MR, hsa  f7, HENMWMHAE/ERERME TIESE (K9B) ;



350 Br 4, % JRIRRNA hsa circ 0001573XY3LAREEMBARE ST N BIRIG RALGBIRHT

A Si-NC Si-circ B Si-NC Si-circ

MCF-7
MCEF-7

SK-BR-3
SK-BR-3

C D
Si-NC Si-circ 101 . W si-NC [ Si-circ
106 EQI-UL (1.76%) QI1-UR (17.66%) 106 EQI-UL (2.70%) QI1-UR (71.24%) § 8 |
< < 3
S10°F S 10°F o 6k
E ﬁ g . ; . '5 sesksk
gmm‘“ & 10 : . S 4l
— — [
(=) =% ? <
< Sl < 3 (A = =
A 10 # a 10 _ 5 2t
_ ©2.96% B : 5.04% =
L f h"/luj IQI-LR(Z.“)(J“/(;) 102 LQ -L ,02"4») IQI-LR(S‘.U-/%“/(;) X X
3 4 5 6 3 4 5 6 0
100 10 10 10 100 10 10 10 MCF-7 SK-BR-3
Annexin V APC-A Annexin V APC-A
F
107 EQI-UL (0.21%) QI-UR (14.24%) 107 EQI-UL (0.20%) QI-UR (10.06%) 15 MCF-7
: ' W si-NC [ Si-circ
- < 100} < 10° =
& Gk 5
@ v = Lof
U 10 g 10°: 5
2l = : % ek ook
40 4L o
10 178w 10 4.42% £ ost
QULESTG, | QLR (78 EQILL (5 QULR (¢442%) 5 -
10 10° 10° 10 10 100 10° 10 ~
Annexin V FITC-A Annexin V FITC-A 0.0
GAPDH Bax Bel-2  Caspase-3
E MCF-7 SK-BR-3 G SK.BR3
Si-NC Si-circ Si-NC Si-circ L5

[l si-NC [ Si-circ

Bel-2 (33 x 10°) — | W a— r-“

Bax (34 x 10°) — | - . e SE——
Caspase-3 (30 x 10%) —> | M_—_—_— - — .‘

ek
_ . 2 osf o
GAPDH (36 x 10°) — | s oy —— e 0.0

(cleaved)
GAPDH Bax Bcl-2  Caspase-3

Relative protein levels

BEl6 TiAhsa_circ_0001573%% S| A4
Fig. 6 Effects of downregulation of hsa_circ_0001573 on the apoptosis of breast cancer cells

A: Hoechst33342( X 200); B: TUNEL (X 100); C, D: Flow cytometry; E-G: Western blot; : P<<0.001, compared with si-NC; "": P<<0.01, compared
with si-NC; : P<<0.05, compared with si-NC.
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Fig. 7 Effects of downregulation of hsa_circ_0001573 on the cell cycle of breast cancer cells

A, B: Flow cytometry; C, D: Western blot; . P<0.001, compared with si-NC; " P<0.01, compared with si-NC.
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Fig. 8 The growth of xenograft tumors was inhibited by silencing hsa_circ_0001573
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si-NC; : P<<0.01, compared with si-NC.
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