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e 1Z X B R R IR RNA S 46 B & @ -1(circTHBS 1) % #+)» RNA-135a-5p(miR-
135a-5p)/Rab K 7% %% & 1A(RABIA)4hst LA (BC) & e B A M FAT A 69 %5eh . KA R R AL
F JABabk R (QRT-PCR)ZMBC 48 e & ¥ circ THBS1. miR-135a-5p#2RABIA mRNA #) & & L,
i 1% R AE 0 R R AT )5 4 52 B ; i@ it RNase RALF2EE circTHBS 149 R4 4. 45 MCF-74m 0.5
Control£E . sh-NCZH.. sh-THBS1£E . sh-THBS1+inhibitor-NCZE f2sh-THBS 1+miR-135a-5p inhibitort .
A qQRT-PCRAZ M 4% Fe 2 & KRR AR A K B 4E A B % A A circTHBS 1 A2 miR-1352-5p. miR-
135a-5pA= RAB1A%) 48 ZAE i ; Western bloti: 48 RAB1A /£ MCF-74a i, ¥ 9 & A F oL K TR 5%
&R MMCF-7 48 e 38 781 UL, 4% R R X 4 Je A MIMCF-7 40 6 78 1 0L, X JR 523845 M MCF-7 48
fRLiE A% F5 JU ; Transwellix 48 MCF-7 48 itz 2245 0L ;) 18 38 4R RASAHL/E 52 3640 circ THBS 1 %) 7 48 47
ABCAfe A Key#rm, MR ATBRE KRR LI LRI T, circTHBS15 miR-135a-5p. RABIAL
miR-135a-5p3) A ¥ed £ 4. 5 Ew AFUIE EE 49 /BMCF-10A48 10, circTHBS142RABIA/EBC#m
I % F R AR KT R E 3 e, miR-135a-5p & X K-F 2 T & (P<0.05); 8K circ THBS 1£ X =T vA7 4]
MCF-74a 693858 . T F12 5, -5 MCF-740 08 = (P<0.05); 7% miR-135a-5p& & 7T i 44 3%
{&circTHBS 1 & A3 MCF-74m 638 78 . & A3 4212 22 6939 44 B, 5137 %I MCF-7 40 .78 = (P<0.05);
8RR RAS A T3 LI, s fkcircTHBS1 &L 5, B ABCHE UL T AR T, FIATRABIAK
ik & T, miR-135a-5p&k L & H & (P<0.05). circTHBSI/E BCZaitF & & ik, #if& circTHBS1 T ¥A
i@ 1245 miR-135a-5p/RABIASHI7 I BCLn it BE A M F 4T .
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Effect of circTHBS1 on Malignant Biological Behaviors of Breast Cancer
Cells by Regulating miR-135a-5p/RABI1A Axis

ZHANG Hongxu', LIU Haiwang?, WANG Minghui', LIU Hancheng', ZHAO Heyu', MA Lihui'*

(‘Department of Breast Surgery, Affiliated Hospital of Chengde Medical College, Chengde 067000, China;
*Department of Pathology, Affiliated Hospital of Chengde Medical College, Chengde 067000, China)

Abstract This study aims to investigate the effect of circTHBSI1 (circular RNA thrombospondin-1) on the ma-
lignant biological behaviors of BC (breast cancer) cells by regulating the miR-135a-5p (microRNA-135a-5p)/RAB1A4 (Rab

family protein 1A) axis. qRT-PCR (real-time fluorescence polymerase chain reaction) was used to detect the expression
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of circTHBS1, miR-135a-5p, and RABIA mRNA in BC cell lines, and the optimal cell line was screened for subsequent
experiments. MCF-7 cells were grouped into Control group, sh-NC group, sh-THBS1 group, sh-THBS1+inhibitor NC
group, and sh-THBS1+miR-135a-5p inhibitor group. qRT-PCR was used to detect transfection efficiency. Dual lucifer-
ase reporter gene method was used to confirm the interaction between circTHBS1 and miR-135a-5p, miR-135a-5p and
RABIA. Western blot assay was used to detect the expression of RAB1A in MCF-7 cells. Plate cloning method was used
to detect the proliferation of MCF-7 cells. Flow cytometry was used to detect the apoptosis of MCF-7 cells. Scratch as-
say was used to detect the migration of MCF-7 cells. Transwell method was used to detect the invasion of MCF-7 cells.
The nude mouse transplantation tumor experiment was used to detect the effect of circTHBS1 on the growth of BC cells
in tumor tissue. The dual luciferase reporter gene assay found a targeted relationship between circTHBS1 and miR-135a-
5p, RAB1A4 and miR-135a-5p. Compared with normal breast epithelial cells MCF-10A, the expression of circTHBS1 and
RABIA obviously increased in BC cell lines, while the expression of miR-135a-5p obviously decreased (P<0.05). Knock-
ing down the expression of circTHBS1 was able to inhibit the proliferation, migration, and invasion of MCF-7 cells, and
induce MCF-7 cell apoptosis (P<0.05). Inhibiting the expression of miR-135a-5p was able to reverse the inhibitory effect
of knocking down circTHBS1 expression on the proliferation, migration, and invasion of MCF-7 cells, and inhibit MCF-7
cell apoptosis (P<0.05). Through nude mouse transplantation experiments, it was found that knocking down the expression
of circTHBS1 resulted in a decrease in the mass and volume of BC tumor tissue in nude mice, and a decrease in RABIA
expression and an increase in miR-135a-5p expression (P<0.05). circTHBS1 is highly expressed in BC cells. Knocking
down circTHBSI1 can inhibit the malignant biological behaviors of BC cells by regulating the miR-135a-5p/RAB1A axis.
Keywords circular RNA thrombospondin-1; microRNA-135a-5p; Rab family protein 1A; breast cancer;

proliferation; apoptosis; migration; invasion

FLIRIE (breast cancer, BC) A& LR N H W)
PEMRE 2 —, BREY BRI AL A LLAL, 7B i
R S O R AE A U HETR ST BCH) £ 2T
BAEEINIT SRR REBUT WEIT
MR IT S . REWRIT NEAWKE, (HBCHIG
ITUIRAFAEAR R BRIK o B & 7 LB W) 7 B 98 I O
A, X BCHEERE s R RIS 1 RAEME I | T #E
FEIT A2k TR U7 T ZJa B — M a7
J7iE, BAR R TR E . HREUER /N XY
ARE TS B SGEE FH RE E A N ARy
RNA(microRNA, miRNA)Z: 5 £ Fh N ik it e,
EE fimiR-135a-5pif i 18 5 Bel-2AH 5% 7k 2 3£ K] 3(Bcl-
2 associated athanogene 3, BAG3)#Iil| BC4H i & 1)
AL TR REMAN AR 245 N1k
B 1K Z ORI RNA(circular RNA, circRNA)J&
T 4E4m S RNA(non-coding RNA, ncRNA), circRNA
Je — R R ILAE AL B T2 RIEHF)RNA, H
S RIR S P Bk R, R 2 IR ) R RN
RIBEVIMK . BRI, PR RNA MR 3 8
F1-1(circular RNA thrombospondin-1, circTHBS1)
A DL R IR B miR-129-5pif# SRY-box i 5% K 7

4(SRY-box transcription factor 4, SOX4)Zi%, MIfi
A 32 3 /) 248 i it 40 38 B 0 ) L9 21T £E BC
4Hfiarh cireTHBS 1R IA /KT, H circTHBS 152 H
THBS18J Y] J5 I [ HH 2 i 7. RAB1AZ Rab%K
TR R 53, ] 5 7E P9 JoiE DR sy R AR P L, R A
THE M 5T R [ i R B AR [ e 1. RAB1AI
S RIR IR 5 R R Ok P, I BT AR
= HZ R, circTHBS 1A 4214 4% miR-135a-
5p, miR-135a-5p ] SRABIARE A 45 & . AW FEIR T
circTHBS 175 miR-135a-5p/RAB 1A% % BC 4 it %
PEAEYD AT s, DU BCRIS AR &
YIFG T HE R

1 HRS5H5#
1.1 ##

EH NFLIR L 7 4HPMCE-10A, 555 BEN60805246)
A1\ BCAHHI £ (MCE-7, %5 : BEN607200603; SK-BR-3, 5%
5 - BEN60700185; MDA-MB-231, %5 : BEN608008564;
T47D, %5 : BEN60805678)I40A [ 7 [E R 22 e L g4
M ; Lipo6000™#; 44171, BeyoRT™ Q M-MLV Jx
. H RNASHEZEIRF (Trizol)s Annexin V-FITC
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1 B A T A R S e B iR S R A AR K
AR /AT] ; Tag DNAR AR, ECLIAFI&. qRT-
PCRIA I35 F 7 5t vh ME A% AR WD B I A TR A
H] X6 FRBEAT &8 H 25 E MedChemExpress 2
7; HPIRABIAFIGAPDHPUA A H 3£ [F Abcam A
7] ; miR-135a-5pfIil#) (miR-135a-5p inhibitor) 5 H:
%} B inhibitor-NC. miR-135a-5p# #8147 (miR-135a-5p
mimics)-5 H X I miR-NC PA K #EA) @i ik circ THBS 1)
ShRNA(sh-THBS 1) % fi sh-NC 1275 25 2 44 3518
H gL H ARG BRA A . QuantStudio™ 53K
9% 6 € B PCR A S« Nanodrop200074) %% & 11
RIPAZS R FNFEHL 2 . Attune™ Nx Tt 2041 i AX
Y51 1 25 [E ThermoFisher Scientific/A 7] ; Y65 W i4s
1 H HAKEYENCEA #; SDS-## /i H kA3 H 92 [
Bio-RadA ] .

1.2 753k

1.2.1 qRT-PCR#| circTHBS1. miR-135a-5p#=
RABIAZXKF W5 )5 1 BCAI ML & (MCF-
7. SK-BR-3. MDA-MB-231. T47D)f1MCF-10A
UM AT E R IR . LA R E A F] 50%~60%
I, {87 FH Trizoliaf 77 42 HU 20 i (1) 2L RNA, ¥ RNA
W # 5  cDNAJG , LA cDNA NI4T QRT-PCR
Pryg, YR 95 °CHiAE 4 2 min; 95 °CAR M4
15 s, 60 °CiE-k 15 s, 72 °CHEMI35 s, 3L 35 F
H. 35lLL GAPDH. U6 W%, Hf GAPDHAE
N circTHBS1 M RABIAMI NS, U6YE N miR-135a-
SpfIN 2. R 272207 01 & circTHBS 1. miR-
135a-5pfl RABIAWIAH X K iE F . circTHBS1: IE
] 5] %) 5'-ATG TGG CCT ACC CAG CTC AAG-
3", I 51#5'-GCT GTT CCG ATG GTG TCT TT-
3'; miR-135a-5p: IE[A 5[4 5'-TTG GTC TTG TTT
CCC GGT CC-3', x [ 5|#)5'-TCA CAG CTC CAC
AGG CTA AC-3"; RABIA: IE[A5#)5'-CAG CAU
GAA UCC CGA AUA UTT-3', A 51¥15-AUA
UUC GGG AUU CAU GCU GTT-3'; GAPDH: 1E
1] 51 #)5'-ACA GTC AGC CGC ATC TTC TT-3', )x
] 5] 4)5'-AAA TGA GCC CCA GCC TTC TC-3';
U6: 1IE[A51#5'-CTA GCT TCG GCA GCA CA-3',
SE 51 415-AAC GCT TCA CGA ATT TGC GT-3'.
1.2.2 RNase Rt HUEBZRNAMEM, MIAT pg
RNase R(2 U/ug), 737 °CH#E 1 h, 31# FH RNeasy
MinEluteid i i 77 & 264k 143 RNA(/F N RNase R

H); 53— RNAFE i A H RNase R, 1E K
Mock# . #RJa, K RNAW 5 cDNA, Jf1#
cDNAJ#4T qRT-PCR, 43T circ THBS 1 J¢ L 25 14 5 5%
YITHBSIZR L TE I«

123 MEAEEREARZE  MESH miR-
135a-5p45 &7 5 i) cire THBS 18 4F 8 i ki (circ THBS 1 -
W) A miR-135a-5p AL L A4 5 1 circ THBS 1
FAF R JFURL(circ THBS 1-MUT), # circTHBS1-WTAll
circTHBS1-MUT %3 %] 5 miR-135a-5p mimicsE{miR-NC
LT MCFE-7T41H, 37 °C. 5% CO153%48 h/g, it
HYOCERMENE . SOGRIEENE =1 K RV RIS
PERTINME I B O R B S A TIME .

F 5 5 miR-135a-5p4h &7 5 1 RABIA%T
BT KL (RABIA-WT)FIAE A miR-135a-5p4h AL
P AR Y J KL (RABIA-MUT), ¥ RABIA-WTAI
RABIA-MUT%} %5 miR-135a-5p mimicsE{ miR-NC
AT MCF-7410, 37 °C. 5% CO,155%48 h/,
THE SO R E 1 .

124 @mfastdefasntn ¥ MCF-740/2 %4 Con-
trol ZL(F M5 7%)s sh-NCZ (¥ %<sh-NC). sh-THBSI
Y (% Y% sh-THBS1). sh-THBSI1+inhibitor-NC%H (¥
It sh-THBS VA1 i1l 477 B 14 %J 8 ) A1 sh-THBS 1+miR-
135a-5p inhibitorZH (4% 4<sh-THBS 1 f1miR-135a-5p4l
HI4), T8 Lipo6000™HE Yeist 751 15 B 5 k47 4 G
37 °C. 5% COKi9% 6 hJm, 5 IR AL By & 1L
&1 5¢ - DMEME; 753 . 37 °C.5% CO, 4544448 h/i,
qRT-PCRAG I 4% He 0%

1.2.5 & @ Fpidik (Western blot, WB)& M & & &L
Bl ARMRRERS, 1RI.235% Q5 &4
MCF-740 i B 1, 3JEAT -+ e S AR R B — 2R TR M 1
BRI FUK 4 55, SR JEH R A SR A% 3 B i — 9 &
I b, 7RSI N 5% il A= i 1 h, InFRRELE
B4 1:500/) RABIA—3i, 4 °CIFE L&, IiAHR —
Fi(1:2 000) = i E 2 he F ECLRF & B, 70t
RIS, T H R A A RIAE
1.2.6 FH XA MCF-74038 3% %K
1.2.3%% 4% J5 I\ MCF-740 1 73 31 LAAREITL 1 000748 i
(1) FE AL G T 96F LR 1, AT MR 77 (37 °CL 5%
CO,), FFENpR; 77 2 o b U 1R 15 9%, PBSTE,
4%% T H I SR € 20 min, I T 0.1%45 55 e
410 min, PBSHWE, BT 5 FH R Fa 18, o1 5w f
AL %8
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1.2.7 AR @A m MCF-7 48 el 8 = H 5L #
1.2.3%% 4% 5 () MCF-740 i FH gl T-37 °CiH 4k 1 min,
FEAR R 6FLAR (1} 1084 /9L ) dE 47 MU RE 77 , PBSIH
¥, 400 xg =R B0 5 minj5 F B, LMK,
H M B B0 % 8 Annexin V-FITC/PIZH 98 - K6k
AU B A0 SR AT A I, A A IR R M A AT B
U, TSR TR, T4 E R R HI40 i
PTTZRFNA T SR 540 8 T2 A
1.2.8 RRAL FZIMMMCE-74 0B HE 0
1.2 3% 34 J5 () MCF-TA 42 R T 6 F LI TR (1x10°/4L)
H, RS 4 AT RR, CRFFRRIEE T-6
U JE MR, TR Ja B 7 RIR R & . FH 4015
EAYEEEZ0 W48 hivt RIVR % FE(C), tHE IR & &
R, KT A R =[(Co—Cas)/Co] ¥100%.
1.2.9 Transwell/)s & 52348 MCF-7 28 feAz 245 0L
Transwell /N F 2L BB, B 1.2.3% 4L )5 11
B MCF-741 09K [ (1x10°4> /mL), ¥40 fsefh 2
Transwell 2, 37 °C. 5% CO,%% N 555524 h, 4%

R S IR 72 15 min, 0.1%%5 545 447,20 min.
BB EE, JEEICT. SiHZ B .
1.2.10 REMSHE LR H12 A EEBALB/c#
B[V VR R o DU AE RN I IR A F], UF
AFS : SCXK(#)2020-0005]1F6HL 2 P4 . Uk
#E F sh-NCE{ sh-THBS 152 72 ¥ Y« ') MCF-741l 1,
200 mL& A 2x 1040 il 1) B V7 B2 T N4
A5 = S A N R T A N 1B W : PO A g
= 2 Bt Bt I = B s A6 3 23 01 2 A% AL HE (AL o
5 CYFYLL2022463). US4 i J83 20 23 FK 8 5 0
R AR . 2 B circTHBS 1. miR-135a-5p
FIRABIAMWRIE K.
1.3 Zitoth

X F] Graphpad Prism 9.03:47 45 it /0 #r, 5256

B DLF 518 AR UE 22 (eks) Eo, 222 1A] HL R

BRI 2 7 2240 AT, ZELIRD 7 7 B 38R FH SNK - 46 565
P<0.05RRERAG 2.

2 HR
2.1 RBBABCHMIHcircTHBS1, miR-135a-5p#i
RABIA mRNAZFRIEKFELLER

i3 QRT-PCRAGN 1 circ THBS 1 J2 H 2R ME #4554
THBSI1f RNase RACEE AL B 1) MCF-740 i o 1%
IEEL. EREM, LA THBSI T4 RNase R
JHAL, T circTHBS 1% RNase RAZERAMIIE 71 AL LA
AT S (F 1)e 5MCF-10ALL#L, circTHBS1H1 RABIA
mRNATE BCAH i H 2. i %X, miR-135a-5p#ik K
35 2 AR (P<0.05), MCF-741 i+ 1) circTHBS1
miR-135a-5pfll RABIA mRNAZF A /KT 5 MCF-10A %
RIRRGER2). NIEFEMCE-7418 R H T )5 45056
2.2 miR-135a-5pFicircTHBS1. miR-135a-5p#/
RABIAZ BN E{ER 5747

WA KB, miR-135a-5p Al circTH-
BS1. miR-135a-5pHMI RABIA 3'-UTRAFELEAM HAEFIL
D). 53 YmiR-NCHlcircTHBS1-WTHRAB1A-
WT¥ MCF-740 fg i Lt , %% 4% miR-135a-5p mimicsFl
circTHBS1-WTE{, RABIA-WT ) MCE-74H i th ¢t
ity i 1t FEAIC (P<0.05); 5 %% 4 miR-NC Al circ THBS1-
MUTE, RABIA-MUT ) MCF-740 i AH LE , % 4% miR-
135a-5p mimics il circTHBS1-MUTE{ RABIA-MUT
() MCF-7 4 i v ¢ S R B s VE 22 R e gt 5 2 X
(P>0.05)(#3)-
2.3 circTHBS15{ i X miR-135a-5pFIRAB1A 3%
o opA

5 sh-NC4L He %, sh-THBS141 4 circTHBS1
RABIA mRNAFIRABIAZE [13R1E 7K F#5 R i, miR-
135a-5p# 1% 1M (P<0.05); 5 sh-THBS1+inhibitor-
NCA Lb#;, sh-THBS1+miR-135a-5p inhibitor4i

1 circTHBS1 R B2 1458 RY THBSIFRIL LR
Table 1 Comparison of expression of circTHBS1 and its linear transcript THBS1

éﬂri]ips circTHBS1 THBS!
Mock 1.00+0.11 1.02+0.08
RNase R 0.96+0.23 0.29+0.04*
t 0.384 19.992
P 0.709 <0.001

n=6; *P<0.05, 5Mock4 LL#5 .
n=6; ¥*P<0.05 compared with Mock group.
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2 BEBCHBEF circTHBS1, miR-135a-5pF1RABIA mRNAFRILKFEELER
Table 2 Comparison of circTHBS1, miR-135a-5p and RABI1A4 mRNA expression levels in BC cells of each group

H)IEN

Cell lines circTHBS1 miR-135a-5p RABIA mRNA
MCF-10A 1.05+0.09 1.09+0.09 1.07+0.09
MCF-7 2.72+0.26* 0.33+0.03* 2.98+0.29*
SK-BR-3 1.66+0.16* 0.69+0.06* 1.76+0.17*
MDA-MB-231 2.48+0.24%* 0.41+0.04* 2.78+0.27*
T47D 1.77+£0.17* 0.53+0.05* 2.17+0.21%*

F 71.856 162.395 75.746

P <0.001 <0.001 <0.001

n=6; *P<0.05, 5MCF-10ALL#
n=6; *P<0.05 compared with MCF-10A.

miR-135a-5p 3!

circTHBS1 5!

miR-135a-5p 3’

RABIA 5'

.
.

AGUGUAUCCUUAUUUUUCGGUAU 5’

AGACAAAGGACUUGCAAGCCAUC 3’

AGUGUAUCCUUAUUUUUCGGUAU 5’

UCUGAAGAUGAAGUUCAGCCAUU 3’
El1 £HF 5 HmiR-135a-5pFcircTHBS1. miR-135a-5pFIRABIABE LA IS

Fig.1 Biological analysis of binding sites between miR-135a-5p and circTHBS1, miR-135a-5p and RABIA

R WIAREEEERDH

Table 3 Analysis of the results of double luciferase activity

i}ﬂrijlps circTHBS1-WT circTHBS1-MUT RABIA-WT RABIA-MUT
miR-NC 1.00+0.00 0.98+0.02 1.00+0.00 0.99+0.02
miR-135a-5p mimics 0.42+0.04* 0.96+0.04 0.47+0.04* 0.97+0.03

t 32.423 1.000 29.628 1.240

P <0.001 0.347 <0.001 0.250

n=6; *P<0.05, 5 miR-NC41tL4% .
n=6; *P<0.05 compared with miR-NC group.

RABIA mRNAFIRABIAZE H7/K 134 L, miR-135a-
SpFIE N H(P<0.05)(KE2f1%£4).
2.4 circTHBSIA{ K XMCF-740 1858, AT,
EBARERNE M

5 sh-NCZH Hb %, sh-THBS 14 MCF-741 iy 77
PEE. AR & AR, R EBEERFK, 41
T2 T+ 5 (P<0.05); 5 sh-THBS 1+inhibitor-NC#1
Eb%%, sh-THBS1+miR-135a-5p inhibitorZH 4HJifl v [
. MRRPRE SR, iR REER N, 4
TR N [#(P<0.05)(K3~E6).
2.5 E{KcircTHBS1XHE RIS EE RS20

5 sh-NC4L L%, sh-THBS 1 414 5 4% #1981 Ji
= 5K (P<0.05) (K 7). 5 sh-NCALELHL, sh-

THBS 14198 41 2R th circTHBS 1 Ml RAB1A R L Fif,
miR-135a-5p3RiA L 1{(P<0.05)(EI8F1#KS).

3 Wie

T TSR CEHE R, 2Bk BCI R R4
HAE_ETE, BCF™ H oM Lo PRI & O EERRM . B T
WA TR, K BCIEERE S R RIS T 58
PRI g . BCIA AR A I I 5t 2ok BR] )ty
P BE R ) 2R3, BB JG A5 5@ Bk 1) R 1, e 2 4H
MR AS . B AT, $EFRETT & —Fa T RRE B
YRTT T, BRI TR SREER N
Xof KA T 1 st A B35 SR A

HF FTAE 5K circRNATE BCH A 4E 2 S 2k, HAT
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n=6; *P<0.05, 5sh-NC41LL4%; “P<0.05, 5sh-THBS I +inhibitor-NCZ Lb 4% .
n=6; *P<0.05 compared with sh-NC group; “P<0.05 compared with sh-THBS 1+inhibitor-NC group.
E2 RABIAERARIAER
Fig.2 Expression of RAB1A protein
#4 circTHBS1, miR-135a-5pFNRABIAFIKIF N
Table 4 Expression of circTHBS1, miR-135a-5p and RABI1A
2H 5 . .
G circTHBS1 miR-135a-5p RABIA mRNA
roups
Control group 1.03+0.07 1.06+0.09 1.04+0.08
sh-NC group 1.04+0.08 1.05+0.05 1.07+0.04
sh-THBS1 group 0.48+0.04* 1.89+0.16* 0.43+0.03*
sh-THBS 1+inhibitor-NC group 0.45+0.03 1.83£0.18 0.41+0.04
sh-THBS I+miR-135a-5p inhibitor group 0.43+0.04 1.51+0.15" 0.83+0.08"
F 198.370 53.684 182.272
P <0.001 <0.001 <0.001
n=6; *P<0.05, 5sh-NC41LL4%; “P<0.05, 5sh-THBS I +inhibitor-NC41 Lb .
n=6; *P<0.05 compared with sh-NC group; “P<0.05 compared with sh-THBS 1+inhibitor-NC group.
Control sh-NC sh-THBS1 250 1
B
200 -
E .
8 150 -
2
o *
S 1004
2
E 50 =
sh-THBS1+ sh-THBS1+
inhibitor-NC miR-135a-5p inhibitor 0
S > Lo Lo
& = =) = 2O
Sl ,&Qg’ < .\{5@
TR
x> &
S §
SN
%\,
&
~

n=6; *P<0.05, 5sh-NCA1 HL#L; "P<0.05, 55sh-THBS1+inhibitor-NC41 HL 4L .

n=6; *P<0.05 compared with sh-NC group; “P<0.05 compared with sh-THBS1+inhibitor-NC group.
E3 ELEMCF-74AE1E7E 1B R

Fig.3 Proliferation of MCF-7 cells in each group
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K E B4 cire THBS 118 1 miR-13 5a-5p/RAB LA FU s 40 B SV A= 0 247 N K 5
Control sh-NC sh-THBS1
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Fig.8 RABIA expression in transplanted tumors
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x5 WA NEBEERE. BEBEFREBEEHASAPcircTHBST, miR-135a-5pHIRiAHER
Table 5 The weight and volume of transplanted tumor and the expression of circTHBS1 and miR-135a-5p

in transplanted tumor tissue of mice in two groups

o LR ol 2/ EUR (A /mm’

Gthles ﬁ:n:jl:nijumor mass /g fr:n:iﬁj;d tumor volume /mm?® cireTHBSI miR-1352-5p
sh-NC group 0.92+0.08 750.85+75.08 1.03+0.02 1.05+0.04
sh-THBS1 group 0.42+0.04* 309.26+30.03* 0.39+0.03* 1.86+0.18*

t 13.693 13.377 43.479 —-10.760

P <0.001 <0.001 <0.001 <0.001

n=6; *P<0.05, 5sh-NCALLL#5 .
n=6; *P<0.05 compared with sh-NC group.

CLAFEBCII R . ke . 22BN 2, K B circRNA
AIE N BCIZ Wi A Wb SRR T HE A 12, RNA
WE T BB it R R W, circRNA R —BE B AW
HTZ RIS RNA, 58 R AR TR e B VA %,
Eb 1 circRNF20 7] 3@ i I i miR-766-5p 340 il I F
FE PUS R 38 JR B (5,10-methylenetetrahydrofolate
reductase, MTHFR)(WZR1% , AT BCAH A %P AR
W47 N1, circ THBS LB W% Fff miR-129-5p 3k if
5 SOX4 1 RIA , 33 177 42 53 /I 4 Fe ity Jae: 240 P 184 40
FJE T2 10 A 45 5 I — 2, circ THBS17E BC
Yl b 5 B I RO, AR circ THBS 1363 ] DL il
MCF-741 g 385 . IR AR ZE, ST,

miRNA 7] 45 & 58 mRNA[f] 3'-UTR 55 € H
WNFHI, SR AN A A g 1, S EL
mRNA AR 0] 8 A 83, miRNA R AE 8 5
FFEENEH T, 252 NS E, AR
B, miR-135a-5plyik Z 1A T #lii A 45 i SW6204H
MR35 A2 2% , 75 S T 1Y) miRNA-26b A i
I MALAT-1, #) FL e MCF-7 40 B AR 42
17 81 miR-135a-5pifi 11 BAG3 il BCAH L &R 194
K. T RN AR AR T, miR-
135a-5pfE MCF-740 g 3238k R B o i@ A 9015
ST I, circTHBS15miR-135a-5p EA 45 A0
ML AR L R, JIHImiR-135a-5p ik Al Wi 4 i ik
circTHBS 1R IAXMCF-T40 M I 3G 58 . L2 R 281
FOHIER, F40H MCF-74080 T, #E0 circ THBS1
HE ] R miR-135a-5pFIA 2 5BCHEE

RABIAZ RabFRIIEL L, A2 —Fhm] LI
BHRESISHEREA. PTREY, RABIAS S
SR B AT R, HRIEEIN S TEA R
A%, Rk, RABIATR] BEBONEN R IR B 2 W, 1677
TG — R bR 54, 51X RABIAR 4> T4 7] 24

VIR S R A B TR aoiiE BE AR, I
HGE TR AN B U7 B0 R circUGGT2 YT ER AT LLIE
141845 miR-526b-5p/RABI1A%H , SKANHIFHE I &,
JFREIRIT SRt T #E A ) cire 0000218 FiH RABIA, I
T Y4 miR-139-3pfiE il 45 E e (1 1 B A A £ U,
RABIAT#EIE 1 Glil Sk fig it 45 B Wi 40 i 1) 38 5
HAEFE 1), AHE 50 R 45 5 578 RAB1A mRNAFIER
FI7E MCF-741 i 753K, cire THBS 1@ i 4111 miR-
135a-5pFik , {2 RABIATE MCF-7410 1A, i1
SN BCHIAR R o I R R AR S0 B, i fIK cire-
THBS1EIA 5 , ¥ fR BORA LT B AR R, RS
RABIAZKIEE N, miR-135a-SpRik /K FHr, IX3%
B circ THBS 1 7] BEHE 4] 117 miR-135a-5p/RAB 1A% M
TR H A FBCHE A K

gk b, AW T R cire THBS 1383k i il
BCHUMIIGSE . TR AIRZE, SR T, Adid i
miR-135a-5p/RABIATFSZHL , circTHBS1 7] AEAF
N BCHE T #E SANEAE ) AEIFR 5V . ABEITE
TEEA R Z A, ANAE— PR & 4R 1 circTHBS1
X BCHH M A= W) AT R I, HAAE 240 B 7K P
FAR P SEBG G T RABIAIZIATE ML, B A E T
6] &2 SZ56AIE 52 miR-135a-5p 5 RAB LA L [ /E F , %o
T circ THBS 1 HoAth A FBIL I 1 AR HEAT IR AR 5
DAL, 4% 75 2L ) SR ST 36 AIE circ THBS 1HI/E F ML,
DA SR BC IV TE A= Wbm EAFIE T HE 15
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