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NCZL. miR-139-5p mimicZ8. L2k -CircACAP2+inhibitor NCZL. 2K -CircACAP2+miR-139-5p
inhibitor#8. qRT-PCRAZM|ZA 4% & SW10884m e+ CircACAP2. miR-139-5pF= HOXA9 mRNA & ik
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G RA L A S E B £ 3030 9E miR-139-5p 5 CircACAP2. HOXA9¥e®) X 4. %R 2T, Bk
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{&., miR-139-5p & % K-F 7+ & (P<0.05); miR-139-5p mimicZEA8 ;b F CK2L. miR-NCZLHOXA94% ik
K. mipAE . RRASE. REMILEH, VARKi-67FVimentin @ & & K-F 41X, miR-139-
5p& ik KFH & (P<0.05); ITEK-CircACAP2+miR-139-5p inhibitorZA48 bt T B -CircACAP24H . I
2K -CircACAP2-+inhibitor NCZL miR-139-5p £ ik K-F41&, HOXA9 mRNAFZ A KT @i fid % .
RBAAE. ZE @IS, vAKKI-67. Vimentin. HOXA9E & & ik K-FH & (P<0.05); CircACAP2
FrHOXA9% %] 5 miR-139-5SpA £ ¥em X A . 4R &, WKCircACAP2 _LifmiR-139-5pad & ik,
1t f 3 HHOX A8 F L, Ao 4| I I 78 am iR 8 58 . it M Aeiz .
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Impacts of CircACAP2 on the Proliferation, Migration, and Invasion
of Glioma Cells by Regulating miR-139-5p/HOXA9 Signaling Axis

WU lJie, YANG Yuhao, QIU Zhaoyou*
(Department of Neurosurgery, Jiaozhou Central Hospital of Qingdao, Qingdao 266300, China)

Abstract This study aims to investigate the effects of CircACAP2 on the proliferation, migration, and
invasion of glioma cells by regulating the miR-139-5p (microRNA-139-5p)/HOXA9 (homeobox gene A9) signal-
ing axis. From December 2020 to December 2024, 150 cases of glioma tissue of patients and 150 cases of normal
brain tissue from patients who underwent intracranial decompression surgery due to trauma and other reasons

were collected in the hospital. The glioma cell line SW1088 was used as the research object and classified into CK
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group, silencing-NC group, silencing-CircACAP2 group, miR-NC group, miR-139-5p mimic group, silencing-
CircACAP2+inhibitor NC group, and silencing-CircACAP2+miR-139-5p inhibitor group. gRT-PCR was used to de-
tect the CircACAP2, miR-139-5p, and HOXA9 mRNA in tissues and SW1088 cells. CCK-8 method, scratch assay,
Transwell method, and Western blot method were used to detect cell proliferation, migration, invasion, and related
proteins, respectively. The dual luciferase assay was used to verify the targeting relationship between miR-139-
5p and CircACAP2, HOXA9. The results showed that the expression levels of CircACAP2, HOXA9 mRNA, and
HOXADO9 protein were increased, while the expression level of miR-139-5p was decreased in glioma tissues com-
pared with normal brain tissues (P<0.05). Compared with the CK group and silencing-NC group, the CircACAP2
group showed decreased CircACAP2, HOXAO9, cell survival rate, scratch healing rate, number of invasive cells,
the expression of Ki-67, and Vimentin proteins, and increased miR-139-5p (P<0.05). Compared with the CK group
and miR-NC group, the miR-139-5p mimic group showed decreased HOXAY, cell survival rate, scratch healing
rate, number of invasive cells, the expression of Ki-67, and Vimentin proteins, and increased miR-139-5p (P<0.05).
Compared with the silencing-CircACAP2+miR-139-5p inhibitor group and silencing-CircACAP2+inhibitor NC
group, the silencing-CircACAP2+miR-139-5p inhibitor group showed reduced miR-139-5p, increased HOXA9
mRNA, cell survival rate, scratch healing rate, number of invasive cells, the expression of Ki-67, Vimentin, and
HOXADJ9 proteins (P<0.05). CircACAP2 and HOXA9 had targeted relationships with miR-139-5p, respectively. The
results indicated that silencing CircACAP2 could up-regulate the expression of miR-139-5p, which in turn inhibited
the expression of HOXA9, thereby suppressing the proliferation, migration, and invasion of glioma cells.

Keywords  CircACAP2; miR-139-5p/HOXAO9 signaling axis; glioma; proliferation; migration; invasion
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5 ab8978). HOXA9(1% 5 ab152453). GAPDH(T% 5
ab181602)Htf4 & 1gG —Hit (175 : ab205718) H % [H
AbcamA F]; qRT-PCRAX (%45 : qTOWER3G touch)J
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TR (RS IX53)E H H A Olympus 24 7]
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cACAP2XF SW10884H AL 521 ; (4) miR-NCH : [7]
SW 108821 it 5% J+miR-NC, {EmiR-139-5p mimic¥%
Lg%t B (5) miR-139-5p mimicZH: [A]SW 10884 il
FHJmiR-139-5p mimic, B 77 1T FiAmiR-139-5pkf
SW10884H ML 152 5 (6) YLER -CircACAP2+inhibitor
NCH : [7] SW 10884 fifg 1 I 5% 4 si-CircACAP2 Ml in-
hibitor NC, HERg % et 2 J R4 7 M0 it 751 06 248
LB 5200 5 (7) TER -Circ ACAP2+miR-139-5p inhibi-
torZHl: [ SW10884 iy - 3 4% Gsi-CircACAP2 HImiR-
139-5p inhibitor, 44T CircACAP2HI miR-139-5p [d]
A REARAE R L . EAT FE 2505

1.3.3 qRT-PCRAN AL A SW1088 4 /i F
CircACAP2. miR-139-5p#= HOXA9 mRNA & A+
R IR SRR FRIISW 108841 i, 1 B Trizolik

FIFRHCS RNA, 75 = 7 5 X7 & AF H 453 21 cDNA,
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GAPDHYE NN S, ia 2 2N A Rk & . 5l
k1,
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1.3.6 TranswelliE#M tafofz 22 SG7ETranswell I
EIINFETE , BUAS [F] 26 590 ¥ 40 B 43 3 36 21 Tran-
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1.3.7 Western blotA& |48 % & & & A WA
4 f , fi A RIPAIRFIFEHCAN B P 2 22 1, BCARH
ERINEE FREE, 2T RIK. B Hi. o
BRI —#$H1 Ki-67(1:1 000). Vimentin(1:1 000).
HOXAO9(1:1 000). GAPDH(1:5 000), 4 °CHEKIF A
R, 2 Ja e, i —Hu(1:5 000), 37 °CH#E2 h. 18
FlImage Lab™ 4 {4 i€ &8 1 2% 77 o

1.3.8 MR AFERELARER  HHEMEE
TR, % CircACAP2. HOXA9HI miR-139-5p2.
F] 1) &5 & 67 s R IT 70 A, Bl JS A4 2 CircACAP2
HOXAQH £ AL (WT). KRR (MUT)# A& (WT AL

#1 qRT-PCR3|¥F5
Table 1 qRT-PCR primer sequences

I L5 —3) T (5 —3")

Gene Forward primer (5'—3") Reverse primer (5'—3")
miR-139-5p ACA CTC CAG CTG GGT CTA CAG TGC ACG TGT C TGG TGT CGT GGA GTC G

U6 GTG CAG GGT CCGAGG T CTC GCT TCG GCA GCA CA
CircACAP2 GAA TGG GAT TCG AGA CCT G TTC TTC CAAAGC TGC CTG T

HOXA49
GAPDH

GTG GTT CTC CTC CAG TTG ATA G
ACA GCAACA GGG TGG TGG AC

AGT TGG CTG CTG GGTTAT T
AAC GCT TCA CGAATT TGC GT
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RUTFIHERIR ), H4 48 2 i R 244 537 5 miR-NC A
miR-139-5p mimicH: 4% 4L %2 SW10884H i (5 miR-NC
LR YL A R I R, HEBR TS et/ A R4S St
T, 5 miR-139-5p mimicH 4 Yesf 56 UF#E [ 45 &
RUNL), B Ge Ve 52 A48 W, ST P IR AR X 2R 6 3R
AV 1 SR A T AL
1.4 ZiE9HH

SPSS 25.07- Hr it . B 3o xts, P
I LE I R 5%, 2 AR B LA T SRR 3R 2 AT
W59 EL e SNK-ghS 36 . P<0.05% /R Z2 7 H i1t

2 H#HR
2.1 CircACAP2, miR-139-5p. HOXA97E 4H 41
PRIRIAE

i 2 I 988 4HL AR L T TE S B 441, CircACAP2,
HOXA9 mRNA. HOXA9% & IE/KF T+, miR-
139-5pKRIBKFBEK(P<0.05). WLE1AIZR2.,
2.2 CircACAP2, miR-139-5p. HOXA9 mRNA

TESW10884ApE R AYFRIA
VB -CircACAP2ZHAHHL T CK 4. V%R -NC4H

HOXA9

GAPDH

A
A: IEE AL B: IR R 2.
A: normal brain tissue; B: glioma tissue.

CircACAP2. HOXA9 mRNA %% /K-F[E{%, miR-
139-5pRIE K F T+ (P<0.05); miR-139-5p mimic
HAEL T CK4 . miR-NCZ4 HOXA9 mRNAE A
KA, miR-139-5pFR ik K7t (P<0.05); UL
Bk -CircACAP2+miR-139-5p inhibitorZ1#H kb T IT
PR-CircACAP24H . YJ{ER-CircACAP2+inhibitor NCZH
miR-139-5pFRIEIKFFFK, HOXA9 mRNAZK LK
T (P<0.05). WL#3.
2.3 £LEASWI10SSLAAmIETEAE IELER

DUER -CircACAP2AHAH L T CKAH . PiER-NCAH
Y B AF 35 2R P (P<0.05); miR-139-5p mimicZL A
ELF CK4H . miR-NCZ 40 473 2 FF A% (P<0.05);
UUER -CircACAP2+miR-139-5p inhibitorZH #H Eb T
PR-CircACAP24H . YJ{ER-CircACAP2+inhibitor NCZH
Y B A7 R T B (P<0.05). WL#K4.
2.4 RLASWI10SSHREITFEAE SIELEL

DUER -CircACAP2AAH EL T CK4H . YTER-NC4L
KR 4 PR (P<0.05); miR-139-5p mimicZHAH
LT CK4L. miR-NCA RIJR & & F BRI (P<0.05);
JUER -CircACAP2+miR-139-5p inhibitorZH 4H bt T-¢
BR-CircACAP24H . JTER-CircACAP2-+inhibitor NCZ1
KR A TR (P<0.05). WLIE2AIEES.

48 kDa

B

1 Western blot#&MHOXA9E A ik
Fig.1 Western blot was used to detect the expression of HOXA9 proteins

%2 CircACAP2, miR-139-5p. HOXA97E2RZRhiy3RiA
Table 2 The expression of CircACAP2, miR-139-5p, and HOXADY in tissues

K HOXA9%:
R CircACAP2 miR-139-5p HOXA9 mRNA &R .
Category HOXADO9 protein
Normal brain tissue 1.03+0.13 0.98+0.10 1.01£0.11 0.56+0.07
Glioma tissue 1.65+0.18* 0.59+0.07* 1.46+0.16* 0.93+0.11°

Xts; n=150; °P<0.05, 5 1E# i HEUHLL .
X+s; n=150; *P<0.05 compared with normal brain tissue.
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2.5 Z4ASWI10SSLHR{EZEEE FILLER 5p mimicHAH LT CK4. miR-NCZH 1= 22 4f }
ULER -CircACAP2AHMEL FCKA. Ut Bk /> (P<0.05); LB -CircACAP2+miR-139-
BR-NCH 1= 28 20 M % ik /> (P<0.05); miR-139- 5p inhibitorHAH L T EK -CircACAP24 . T

%3 CircACAP2, miR-139-5p, HOXA9 mRNA7ESW1088£AAf1 T AR 1A
Table 3 The expression of CircACAP2, miR-139-5p, and HOX49 mRNA in SW1088 cells

iR

Groups CircACAP2 miR-139-5p HOXA49 mRNA
CK group 0.97+0.10 1.02+0.10 1.01+0.10
sh-NC group 1.01+0.12 1.05+0.11 1.04+0.12
sh-CircACAP2 group 0.53+0.06™ 1.67+0.18% 0.67+0.08*
miR-NC group 0.98+0.11 1.03+0.11 1.03+0.11
miR-139-5p mimic group 0.99+0.11 1.36+0.15% 0.82+0.09*
sh-CircACAP2+inhibitor NC group 0.56+0.07 1.69+0.19 0.65+0.07
sh-CircACAP2+miR-139-5p inhibitor group 0.55+0.07 1.32+£0.17% 0.810.09%

Xts; n=6; ‘P<0.05, 5 CKALAA LL; *P<0.05, 5 UTER-NCALALL; °P<0.05, HmiR-NCHLALL; P<0.05, 5 TBR-CircACAP241AH LL; ©P<0.05, 51T
ER-CircACAP2+inhibitor NCZLAI L »

X£s; n=6; *P<0.05 compared with CK group; *P<0.05 compared with sh-NC group; °P<0.05 compared with miR-NC group; ‘P<0.05 compared with
sh-CircACAP2 group; °P<0.05 compared with sh-Circ ACAP2+inhibitor NC group.

R4 EAMPEERLE

Table 4 Comparison of cell viability among groups

il %
Groups Survival rate /%
CK group 100.00+0.00
sh-NC group 93.63+5.17
sh-CircACAP2 group 49.83+5.03%
miR-NC group 93.11+5.09
miR-139-5p mimic group 40.25+4.32
sh-CircACAP2-+inhibitor NC group 50.3745.08
sh-CircACAP2+miR-139-5p inhibitor group 72.64+7.65%

¥ts; n=6; *P<0.05, 5 CKALAA LL; °P<0.05, 5 UTER-NCALAHLL; °P<0.05, 5miR-NCALAH LL; °P<0.05, 5 UTBR-CircACAP24LAH EL; ©P<0.05, 5T
#R-CircACAP2+inhibitor NCALAH L .

Xts; n=6; *P<0.05 compared with CK group; *P<0.05 compared with sh-NC group; °P<0.05 compared with miR-NC group; ‘P<0.05 compared with
sh-CircACAP2 group; °P<0.05 compared with sh-CircACAP2+inhibitor NC group.

x5 RAMABRIREEERLR

Table 5 Comparison of cell scratch wound healing rate among groups

il RIR &A%

Groups Scratch wound healing rate /%
CK group 90.23+9.27

sh-NC group 91.05+9.35

sh-CircACAP2 group 62.37+6.41"

miR-NC group 92.014£9.46

miR-139-5p mimic group 61.27+6.32
sh-CircACAP2+inhibitor NC group 66.78+6.87
sh-CircACAP2+miR-139-5p inhibitor group 79.56+8.11%

¥Es; n=6; *P<0.05, 5CKALAH EL; °P<0.05, 5YTIR-NCALM LL; °P<0.05, 5miR-NCZLAH LL; ‘P<0.05, 5TER-CircACAP24LAH LE; °P<0.05, 577t
ER-CircACAP2+inhibitor NCALAH HL

X£s; n=6; “P<0.05 compared with CK group; *P<0.05 compared with sh-NC group; °P<0.05 compared with miR-NC group; ‘P<0.05 compared with
sh-CircACAP2 group; “P<0.05 compared with sh-CircACAP2+inhibitor NC group.
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A B C

D E F G

A: CK4; B: JIER-NCH4L; C: JIER-CircACAP24 ; D: miR-NC4; E: miR-139-5p mimic4; F: JTEK -CircACAP2+inhibitor NC4; G: It

#R-CircACAP2+miR-139-5p inhibitor4l .

A: CK group; B: sh-NC group; C: sh-CircACAP2 group; D: miR-NC group; E: miR-139-5p mimic group; F: sh-CircACAP2+inhibitor NC group; G:

sh-CircACAP2+miR-139-5p inhibitor group.

E2 &4ESW10884AAITHE A
Fig.2 Migration ability of SW1088 cells in each group

-

miR-139-5p mimic sh-CircACAP2+inhibit
group or NC group

sh-CircACAP2+miR-13
9-5p inhibitor group

B3 ZLASWI10SSLEAIZZEREN
Fig.3 Invasion ability of SW1088 cells in each group

Bk -CircACAP2+inhibitor NC41 13 22 41 Ji %5 48 /i
(P<0.05). W.EI3FIZ6.,
2.6 ZLASWI10SSHAREIEXE R RIA

ULER -CircACAP2AH ML T CK4L. ViER-NC
# Ki-67. Vimentin. HOXA9%E H % ik /KT &
ik (P<0.05); miR-139-5p mimicZl#H kb T CK41..
miR-NCZH Ki-67. Vimentin. HOXA9E H K ik
IKFBEAR (P<0.05); JTBK -CircACAP2+miR-139-
5p inhibitorHAHEL T UTBK -CircACAP24H . T
2 -CircACAP2+inhibitor NC41Ki-67. Vimentin.
HOXA9H H ik /KF T+ (P<0.05). WK 481K
7.

2.7 miR-139-5p5CircACAP2F1HOXA9RY 4B [5]
KARWUE

TargetScanHuman % 3%} F#ll miR-139-5p 4>
M5 CircACAP2. HOXAYIFAE S &AL 5 . W
S5ATE 6. miR-139-5p mimic+CircACAP2-WT
A% miR-NC+CircACAP2-WT#l. miR-139-5p
mimic+HOXA9-WT4# miR-NC+HOXA9-WT
ZFLAH 6 9 2R T 1 B IS (P<0.05); miR-139-5p
mimic+CircACAP2-MUT41 4 miR-NC+CircACAP2-
MUT#. miR-139-5p mimic+tHOXA9-MUTZ %
miR-NC+HOXA9-MUTZHAHXT 5% 6 2 i 7% 14 06 2 57
(P>0.05). DLF8HIFRI.
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*6 BAMARERE IR

Table 6 Comparison of cell invasion ability among groups

il 13 28 4 £

Groups Number of invasive cells
CK group 162.35+17.25

sh-NC group 161.78+17.14
sh-CircACAP2 group 82.57+8.39®

miR-NC group 156.37+16.77
miR-139-5p mimic group 81.06+8.34*
sh-CircACAP2+inhibitor NC group 80.35+8.12
sh-CircACAP2+miR-139-5p inhibitor group 128.59+13.26%

Xts; n=6; *P<0.05, SCKHALL; "P<0.05, 5JTER-NCH A LL; °P<0.05, 5miR-NCLLAH LL; ©P<0.05, 5T ER-CircACAP24L AR LL; °P<0.05, S5t
2R-CircACAP2+inhibitor NCHIAH H

X£s; n=6; "P<0.05 compared with CK group; "P<0.05 compared with sh-NC group; ‘P<0.05 compared with miR-NC group; “P<0.05 compared with
sh-CircACAP2 group; °P<0.05 compared with sh-Circ ACAP2+inhibitor NC group.

Ki-67 N —— - — — 345 kDa
Vimentin  — —— a— ——— —— — 54 kDa
HOXA9 T N — — — — — 48 kDa

GAPDH — e e o e o 36 kDa

A B C D E F G
A: CK4L; B: JUER-NC4L; C: JUBK -CircACAP24 ; D: miR-NC41; E: miR-139-5p mimic4l; F: JLEK -CircACAP2+inhibitor NC41; G: ¥t
PR-CircACAP2+miR-139-5p inhibitorZH .
A: CK group; B: sh-NC group; C: sh-CircACAP2 group; D: miR-NC group; E: miR-139-5p mimic group; F: sh-CircACAP2+inhibitor NC group; G:
sh-CircACAP2+miR-139-5p inhibitor group.
[Zl4 Western blot#UKi-67, Vimentin, HOXA9EHRIAE R
Fig.4 Western blot was used to detect the expression of Ki-67, Vimentin, and HOXA9 proteins

R7 RAMBAXEAKFHER

Table 7 Comparison of related protein levels in cells among groups

iifips Ki-67/GAPDH Vimentin/GAPDH HOXA9/GAPDH
CK group 0.82+0.11 0.91+0.11 1.11+0.12

sh-NC group 0.79+0.08 0.92+0.10 1.13+0.13
sh-CircACAP2 group 0.37+0.04 0.45+0.06™ 0.57+0.06™
miR-NC group 0.80+0.10 0.90+0.09 1.10+0.11
miR-139-5p mimic group 0.27+0.03%* 0.40+0.05* 0.59+0.06*
sh-CircACAP2-+inhibitor NC group 0.31+0.04 0.43+0.05 0.58+0.07
sh-CircACAP2+miR-139-5p inhibitor group 0.60+0.07* 0.7140.08* 0.94+0.10%

¥ts; n=6; *P<0.05, 5CKALAA LL; °P<0.05, 5UTER-NCALAH LE; ©P<0.05, 5miR-NCALAH H; 4P<0.05, 5 VT¥R-CircACAP2ZLAH LE; °P<0.05, 5T
#R-CircACAP2+inhibitor NCAIAH L.

X£s; n=6; "P<0.05 compared with CK group; "P<0.05 compared with sh-NC group; °P<0.05 compared with miR-NC group; ‘P<0.05 compared with
sh-CircACAP2 group; °P<0.05 compared with sh-CircACAP2-+inhibitor NC group.
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Target: 5!
CircACAP2 I

miRNA : 3
miR-139-5p

UCUGGGAACUUGUUAGAACUGUAGA 3’

UGACCUCUGUGCA--CGUGACAUCU 5’

&5 FMmiR-139-5p. CircACAP2EE{L
Fig.5 Prediction of binding sites between miR-139-5p and CircACAP2

Target: 5!
HOXA9
[ 111
miRNA: 3
miRNA

CAUAGAG-UAU-AGCUCUGUAGU 3’

UGACCUCUGUGCACGUGACAUCU 5’

El6 FMmiR-139-5p. HOXAYLEESI S
Fig.6 Prediction of binding sites between miR-139-5p and HOXA49

8 AR EX T REEE M LR

Table 8 Comparison of relative luciferase activity in cells

L5 HIRTFOE R
Groups Relative luciferase activity
miR-NC+CircACAP2-WT group 1.04+0.13

miR-139-5p mimic+CircACAP2-WT group 0.53+0.06"
miR-NC+CircACAP2-MUT group 1.01+0.12

miR-139-5p mimic+CircACAP2-MUT group 0.98+0.10

Xts; n=6; "P<0.05, 5miR-NC+CircACAP2-WT4LHHLL
X+£s; n=6; "P<0.05 compared with miR-NC+CircACAP2-WT group.

R MR AEXIRI REE M LR

Table 9 Comparison of relative luciferase activity in cells

DT RS A e
Groups Relative luciferase activity
miR-NC+HOXA9-WT group 1.02+0.11

miR-139-5p mimictHOXA9-WT group 0.51+0.06*
miR-NC+HOXA9-MUT group 0.99+0.10

miR-139-5p mimictHOXA9-MUT group 1.03+0.13

Xts; n=6; *P<0.05, 5miR-NC+HOXA9-WT4IHH L .
X+s; n=6; “P<0.05 compared with miR-NC+HOXA9-WT group.

3 itig

i B TR A o — Mz 28 e, BT R
HIVEIT 7 8, (R AR A A7 AT A T K™, H
AT, o R B A AR 2B M . TS 1B i 22 DA &
F A AT W SRR A, DRI, IR ONAR T B R A
FITELENLE], SR G A IR S IR A HIRYT
AR X ERP,

circRNA & AEMIR, B AR & fE SR
S, TRAETERENRG . REH TR,
circRNATE M H A A7 4E R Rk, Bee 2 5
P R A R A e R R AR R R I R

S 1, CircACAP2S 5 £ M i i it e i 2
UNTE S R SR A0 M, Circ ACAP2 AT Ji it #E i)
miR-21-5p/STAT315 5 Hll, §Zma 3 bRz —[a) i fk, it
TSR 2 2R e i i U2, RS54 I R R,
CircACAP2RIA /K1 7L i 41 23 J F8 3 1ty v 7t
o CircACAP2 [ @ i X miR-193a-5p/GPX4(5 5
AT VR, S B SRR U Ki-67 )ERIA
KPR B S B A R P B B R B, KT
151, i Bf 2 24EE R U, Vimentingg KA B —
[ 50 A ) SRR AS ZE ), TE SR RE R e o 2
MU BE 40 B TR 512 22 00 R TEas AR,
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i Fs2 5 988 2H 25 45 1E i B ZH 2 Circ ACAP2 R ik 7K
T X CircACAP2EHATUTER G KL, SW10884H
MAfFEZR . RREG %, 2224004, DL Ki-67H]
Vimentin & [ #8 K - FEAIC, FRHUTERCircACAP22>
FHISW 108841 iU 3& 5E . ITFE 1R 2,

T AR Z T TR B, L 22 Tl R 20 i (4n i A0 i
S UL /NG il UEy ) miR-139-5p 2 L H R
R . WANGHE 78K 3, miR-139-5p 78 H-4
e PRI AR LT IR ARG, B e B
5 2 DA 9% . WANGES PO 78 & B1L, miR-139-
Sp U S R IE KRR, 5 R R 404 LA R IR
A K. WSS, HOXA9 S B S R A8 R
TR, 2SR FE R I, N M cire-SFMBT2
)7k , AT % miR-491-5p/HOXA9%HBEAT 42, 47
SERE R I A R G . TR AR 2R . AN
FEER BN, miR-139-5pRIALE M I TR 4123 R i ,
HOXA9_F i, £HImiR-139-5p. HOXA9Z 5l i
JE R4 . UTER CircACAP2J5 , miR-139-5p ik /KT
5, HOXA9R L KT FEfK. 1t 3Rk miR-139-5p/a
IMAET R . MR EA R, RBME, YLK Ki-67
Al Vimentin, HOXA9Z [ KA K FFEAE, SP0Ek
CircACAP245 - —% . [AIAS T8k CircACAP2. miR-
139-5pFik KB, TR miR-139-5p g I HEIH #6011
PR CircACAP2X} SW108SH At it . iLFE. 1RZ&11)
SO o POl TR A SR80 28 SR R, miR-139-5p-5 Cir-
cACAP2. HOXAFAESE G £, $27R CircACAP2 1]
fiE i i 1 1T miR-139-5p/HOX A 5 i1, 32 171 5 1 fii
IR e . IR ZE .

Zi FRTR , JUBR CircACAP2A] _E i miR-139-5p
[ERIE , FIH HOX AL , 3 i 17 ] i Jsz )i 7 24
JosghE . SRR RZZE . %M TT NN R R VA T 4R
HEET R 507k, A B arUsE BRI E T, 5
SRR R LR IR ZYEE RN TT, PASZH
B R IEA
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