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Abstract

BACKGROUND

Colon cancer is a common malignant tumor in clinical
practice. It has been reported that circular RNAs (circRNAs)
are involved in the occurrence and development of cancer.
Among them, circSHKBP1 acts as an oncogene to promote
cancer progression. Thus, we hypothesized that cirAcSHKBP1
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might be also implicated in the development of colon cancer.

Alm

To explore the role of circSHKBP1 in colon cancer cell
proliferation and apoptosis and the possible mechanism
involved.

METHODS

Sixty-nine cancer tissues and matched adjacent normal
tissues were selected from March 2020 to July 2020 at our
hospital. The expression of circSHKBP1 and miR-125a-5p
was detected by qRT-PCR. Human colon cancer cells (HT29)
cultured in vitro were randomly divided into sh-NC group,
sh-circSHKBP1 group, miR-NC group, miR-125a-5p group,
sh-circSHKBP1 + anti-miR-NC group, and sh-circSHKBP1
+ anti-miR-125a-5p group. MTT assay, colony formation
experiment, and flow cytometry were used to detect cell
proliferation, colony formation, and apoptosis, respectively.
The dual luciferase reporter experiment was used to detect
the impact of miR-125a-5p overexpression on the luciferase
activity of the wild-type vector wt-cirASHKBP1. Western blot
was used to detect the protein expression of Bax and Bcl-2.

RESULTS

Compared with adjacent tissues, the expression of
circSHKBP1 in colon cancer tissues was increased (P < 0.05),
while the expression of miR-125a-5p was decreased (P <
0.05). Cell proliferation inhibition rate, apoptosis rate, and Bax
protein level in the sh-circsSHKBP1 group were increased (P
< 0.05), while the number of cell colonies (P < 0.05) and Bcl-
2 protein level were decreased (P < 0.05). Overexpression
of miR-125a-5p could reduce the luciferase activity of wt-
circSHKBP1 (P < 0.05). Relative to the miR-NC group, miR-
125a-5p reduced cell proliferation, increased apoptosis rate
and Bax protein level (P < 0.05), decreased the number of cell
colonies (P < 0.05), and reduced Bcl-2 protein level (P < 0.05).
Compared with the sh-circSHKBP1 + anti-miR-NC group,
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cell proliferation inhibition rate, apoptosis, and the protein
level of Bax in the sh-circSHKBP1 + anti-miR-125a-5p group
were decreased (P < 0.05), while the number of cell colonies
and Bcl-2 protein level were increased (P < 0.05).

CONCLUSION

Knockdown of circSHKBP1 could inhibit colon cancer
cell proliferation and promote apoptosis via up-regulating
miR-125a-5p expression.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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45 W g5 N6 R B L — AP B RYIE, A AR AR,
ZRIKRNA(circular RNA, circRNA)A L 45 77 5 649 & A
K. Fd, circSHKBP14F 7y 5 3 R4 3 S 2 3R
PR AMB % circSHKBP 1 4L A 5 45 17 5 69 % .

V=/:04
K tcircSHK BP1 A £ 1 75 4m AL 74 B 8 1= 0 %5 vf B
H T A R AR,

Ti%E

IR TE2020-03/2020-07 49 6949) 45 B J5 2047 R
FULARA, QRI-PCRAM cireSHKBPI. miR-125a-
Spt Fk B AR INIETRALE I O 8 JRHT29, AL
20: sh-NC#2. sh-circSHKBP148, miR-NC#L. miR-
125a-5p2. sh-circSHKBPI+anti-miR-NCZH. sh-
circSHKBP1+anti-miR-125a-5p2; K JAMTTi%. T
SUIETG B Ao X le AR Ae M am e g 58 . SLIETH Ak,
BB Ty R KA B R B HEmiR-125a-5pid &
ik 2 22 A (wild-type, WT)# A wt-circSHKBP1#9 5% &,
F By M, R P Western blot#-i] b2a etk €78 -2(B-cell
lymphoma-2, Bcl-2), Bel-248 % X% & (BCL-2-associated
X protein, Bax)%& & & ik.

ZR

Je 45 M A28 P circ SHKBP1 89 & ik _Eif(P<0.05),
miR-125a-5p#9 & & F (P<0.05); #83Fsh-NC4L, L
ZKcircSHKBP1 2 & %KL Mz mpany3gsh & | 32
28 TR FeBaxty Fik, BIKT i L AT R, R
' Bel-269 &£ (P<0.05); miR-125a-5pid & ik 7T 4K
wt-circSHKBP18 5 5t & B & H(P<0.05); 5 miR-NC
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203} B, miR-125a-SpZLEAR3IgE & . RS A TR Fe
Bax#y &3A, &V 4m Ao AT 2k, B1KBcel-269 &
ik (P<0.05); #8%Fsh-circSHKBP1+anti-miR-NC#H, sh-
circSHKBP1+anti-miR-125a-5p£8.4% 2 T ff 7% 4m AeL3% 75
F BT AT EFeBaxti Rk, ¥hm T m M IET
PRAL, $3 T Bel-26% %34 (P<0.05).

Zie
#fkcircSHKBP1 T3 it ¥ #ymiR-125a-5p F ik #4645
W 55 2 L3 AR 3k 2 AR

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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S ik Fp ) 45 B 5 fm B3 7A IRt 4w AR

STBRSIBIR: 75518, B0, circSHKBPEITEREIMIR—126a-5piBisssi
FR/BIRIZIER0ET. BFHENBIZRGE 2023; 31(13): 537-543

URL: https://www.wjgnet.com/1009-3079/full/v31/i13/537.htm

DOI: https://dx.doi.org/10.11569/wcjd.v31.i13.537

0 55

SE e S R PR i WL — Ttk e, 88 4 P
REFETRIBE LT, O HEEEEEG RS,
RITHARM G, /TR TT S5 RO 4 R I 2 BA
ST B, DR R4S M kAR R R AR DG R 8 e 45
FETETT ROR BT & . IRORRNA(circular RNA,
circRNA)EA BA 5 uilE 74504 53 i 2 R IR iR
S AERIBRNAS T, HEGREMS.. FRrESrs
A, HEATHE A/ RNA(microRNA, miRNA/miR)
miRNAFU R 305, JEm R IhRE, 54
BBV, A HRIERR, cireSHKBPI7E B 4 i o
Feik b, 30T iEd i miR-582-3p/HUR/VEGF #3411
et B an iR, SR, Hul A B #ficirc SHKBP1
ESE i Ve, I N Starbase) HTcircSHKBP1 [F)
miR-125a-SpAE LRI 45 A7 s 4 A, S SCHRIESE T
miR-125a-5p A i/ 45 i 9 40 B 486 B AN 5 S -1, (H
ANy #E cireSHKBP 1/miR-125a-5p 34X 45 e (1 5.
AT 5E 35 BLIRAIE 2 75 cire SHKBP 1 AT DL 4 45 s 2
W5 S JH T B Al miR-125a-5p.

1 #RFSE
1.1 #H WEARE2020-03/2020-074 57 B 2E 1612 (1169
151 45 Py e BE 3 ) b JRg B 55 i 4, R G AR A S B B T
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-80 CLRAF. H539%, 304, F#%(48-67)%, “FHFI%
(5321+4.16)% . AWFFTE (HFAEFDSHf/RE5
HE) MHRER, rA 2l D58 iR 4. At
FOMEFABEAC T2 A 2.

N HT2940 Mo B Bl iy, TRE
Gibcoll) EDMEMEF TR 5 liG 4 ;T35 ElInvitrogen
T S Trizolik7f)(cat. no. 15596-018). Lipofectamine20005%
PeirFll(cat. no. 11668-019); b 5t RARA A2t s 5 (cat.
no. KR107)-5 % 6 5& EPCRIAF i (cat. no. KR123); T/~
JHETE AP SE T sh-NC. sh-circSHKBP1. miR-NC.
miR-125a-5p mimics. anti-miR-NC. anti-miR-125a-5p; -t
ERSKEE IR T MTTEG & (cat. no. M1020). 4HfI)H T
KR £ (cat. no. CA1040)5 % 6 R BEE TEA IR
&5 T35 EPromegalld) B XUt R Mk 5 FE K 24, T-3%
[ECSTHIAbcam&/ & T %Pt ABax. Bcl-2. GAPDHFL{&
JHRPHRIC T L =EHT felgG .

1.2 ik

1.2.1 E%s4a: S0 T6FLIRAX10°4/4L), FFHT29
IR AR K R 80% R A B I JEAT i . RS I o A A
%, ¥ish-NC. sh-circSHKBP1. miR-NC. miR-125a-
5p mimicsZy XS 40 M BEAT # 4%, i sh-NC4. sh-
circSHKBP141. miR-NC#1. miR-125a-5pPY4i. tt4h,
#tsh-circSHKBP147 7] Hanti-miR-NCfllanti-miR-125a-
SpAF i L, Aric lish-cirecSHKBP1+anti-miR-NC41
Flsh-circSHKBP 1+anti-miR-125a-5p2H.

1.2.2 qRT-PCR# M circSHKBP1. miR-125a-5p#) %
KK K Trizo I, MRNAK H 2H 23R40 f ol
PRI W 5 FLH B2 FH R A0 ot BE . B
kG HicDNA, G TqRT-PCRY 3, 5/4/7 %1
circSHKBP1 |i#5-CTTGTCAGCGAGCTCTATCG-3’,
N5 -GTAAATGGAGCCGTTGTTGC-3’; miR-125a-
5p L35’ -TCGGCAGGTCCCTGAGACCCTT-3",
T#5-CTCAACTGGTGTCGTGGA-3"; U6 L
J#5-TCCGACGCCGCCATCTCTA-3", N
5>-TATCGCACATTAAGCCTCTA-3’; B-actin_L.Jif
5’-GGCCCAGAATGCAGTTCGCCTT-3", R
5-AATGGCACCCTGCTCACGCA-3". N AR/ 95 “CHil
A2 min, 95 ‘CAEME30 s, 60 ‘CIE-K30 s, 72 CIEMHI3Z0 s,
FL40MEFR. B Z K LightCyclerd80%¢ ) E BPCRAY,
circSHKBP1. miR-125a-5p#H X #ei B4R PAG.

1.2.3 MTT# W 2m i3 28 B E02E K HAHT2940 f 32
FF96FLAR(2x10° /4L 5, #4520 uL MTTGR i
RRLAR SR IR S FR4 h, 77 138, 150 uL DMSOMMA
BEEPR. 5 minfg, BEARXA90 nm A IR FE AE(A)
FETH 4 38 5 H 1 R [ O BRZHOD-31 5 41O D)/ (it R
ZHOD-%* F1410D)*100%.
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1.2.4 T LET R 5= B BTS00 H T2941 il T 6 FLAR
b SR RS B A A HR AT AL PR 4 e . A
PBSYEE G, 4HA#E500 pLH EERE 220 min, 485400
uL 1%%5 K ge 15 min. e, 400 50 B BB A
HERIL 2%

1.2.5 @ e 8 o FAeml: R ABEHE S, HT2940 fu g
Wbk, HTIPBSHEYS. )5, IhN 500 pLgh& 2z oot
YA HEAT BB, ARJEEINANS pL Annexin V-FITC% 5
5 min. AT ETHIAS uL PIEA) 75 E S min, @ ITFACS
Caliburyt =04 Mo A58 E 40 M 8 T 15 00

1.2.6 356 Z B4R 34 M circSHKBP1 5 miR-
125a-5pg 3ed) % A B He PO R Al i 2 R R AL 4
B2 R A wt-circSHKBP1AIH 2k miR-125a-5p 4t £ [X
i AR R B AR mut-cire SHK BP 1 R 2. 447 g J5i 44
gLy, miR-NCE{miR-125a-5p mimics% 4] 5 wt/mut-
circSHKBP 1344 4« NHT2940 0. 353724 h, B3, &
T2 e e 2 Bl M. 5T AR 4eik, sh-NC.
sh-circSHKBP1/3 5l 4 ZHT2940 i, 147748 h, miR-
125a-5pH) 31k B QRT-PCR 73T

1.2.7 Western blot#mBax. Bcl-2%& & &k % KT
RIPAZLAM, R B S B 1, BEJEBCAMEXS
BEAKEBATS — 2 . 5xSDS_EREZ ik s,
K310 min. B:AL40 ng#& FFE M 1E47SDS-PAGE, #%
JIE J5 S iR 3, I\ —$iBax(1:1000). Bcl-2(1:1000)
5 GAPDHFI4(1:2000), 4 CHFE L. HIERIEAE
PUMIRE(1:3000), 1 hiG, ML, Horth ik KE
B M B Image 4K 4.

ST TFE IR A AR ESPSS 21.04
H2E AT, FHA(mean®SD)E R, JhA7AEAAS I
VEPRZE I LA, BRI 36 5 22 i VR 2 4 TR LA, P<0.05
KPHAE R L

2 BR

2.1 %5157 FeircSHKBP1 ##miR-125a-5p & ik 558
AL, AL P circ SHKBP1 IR =4 &
(P<0.05), miR-125a-5pIFRIA FEFEK(P<0.05), WL 1.

2.2 FH#circSHKBPIA 2 )5 4% # 2 F a4 S5sh-NC
Y EE#L, sh-cireSHKBP14H Hicire SHKBP1 13- 1A & A%
(P<0.05), W12, R B YL R R AFIER] T e 225056,
2.3 FH#circSHKBPIATHT29%m i3G5 . A 49 %A
Esh-NCHLHL#E, 1BkcircSHKBP1R] LASR s 2 1 541
i3, TR ABaxRIA/KF(P<0.05), /b valE T Rl
(P<0.05), FHKBcl-2 K IA /K F-(P<0.05), W3, 1.

2.4 circSHKBP1#2 %3 miR-125a-5p 1EWIEI4A T
JE7R, circSHKBP1AImiR-125a-5Sp /A 45 &6 . Fedll
F) 45 S B 7R miR-125a-5pid 38 1K ik /b B A R 3 Akwt-
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&= 1 FHicircSHKBPIXTHT29MkRI%E . AT VM (mean +SD, 7 = 9)

parcl HHIZR/% SRR/ BTER/% Bax Bcl-2
sh—NC 0.00+0.00 124.44 +5.81 6.98 + 0.53 0.23+0.02 0.76 +0.07
sh—circSHKBP1 45.00 + 1.96° 56.33 + 4.03° 22.53 +1.24° 0.67 +0.05° 0.31+0.03°
t 68.878 28.897 34.594 24512 17.726
P 0.000 0.000 0.000 0.000 0.000

°P<0.05, S5sh—-NCZE18LE,. Bel-2: BANIRMEERE-2; Bax: Bel-2/8AXERS.
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B 1 i#REPcircSHKBPIRIMIR-1250-5pBIRIK. A: 5178 1cireSHKBP1 751K, B: 570 T miR —125a—5pfIRFK (6911). LhH73EdH vs o5
2H, 'P<0.05.
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2 FifcircSHKBPIEELAEREVFIMN. sh—circSHKBP14H vs sh—NCZH, '£<0.05.

circSHKBPIHOERMHGVE(P<0.05), TX AR ffkmut- 4 NN

cireSHKBPURIFOCHRBHAIEE IO, 4B, 55 G o N AT miRNAZEA T F [ AR R R 2 e
sh-NC41 b4, sh-circSHKBP14H FFmiR-125a-5p7K 7 & T G A 22T, FOFk R S s i
THEi(P<0.05), JEAC.  BRIE IR, IFAT A B o 7 AR
2.5 miR-125a-5p# @ HT294m i3 74 A= ) = 5miR-NC 1509 752 e 2 SR 2 hcire RN AZIATT B |
2505 b, miR-125a-5p4 Al DASE s A A a4l 2. AT EEL T8, circRNAZEE b I A 4 i 5 R T {ek 5
HABaxFILAKCT (P<0.05), MHEETLREP<0.05). W iy 47, TicireRNAZEE I AT /E g 3 S 09 T

/B Bel-2RIE K F(P<0.05), LS. 2. I 25 s 0 RO,
2.6 #pHlmiR-125a-5p*F T #HcircSHKBP1 4k 22 49 HT29 circSHKBP 1 75 i R 4R o 22 1 K 7T, Ff i

miedgga. AT Fm Hsh-cireSHKBP1+anti-miR-NC 5342 miR-544a/F O X P15 T 375 12 J5 Jea 40 il I 5 2
XS, sh-cireSHKBP1+anti-miR-125a-5pH T DAREARAN g™, SR, WANIE 28 FL7E 45 I v (1 2k Jont 4 A
JEIEFEAIHI A BT R MNIBax(P<0.05), MM EEL  W2pA7 NI, ATFT4: R, circSHKBPZ &%
(P<0.05), $#&71Bcl-2(P<0.05), MLIE6. 3. B INEIFE L e A2 b, SLUTBR AT LA o 46 i o 4 i 1Y
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& 2 miR-1250-5pXSHT294RIRIBIE ., JAT AV (mean +SD, 7 = 9)
papic] miR-125a-5p EI=/% 25 U BT=R/% Bax Bdl-2
miR—-NC 1.00+0.00 0.00+0.00 120.89 +8.76 7.03+0.61 0.25+0.03 0.78 +0.07
miR-125a-5p 2.47 +0.10° 38.35+ 1.85" 69.56 +2.01° 19.71 +£0.91° 0.53 +0.05° 0.39 + 0.04°
t 44.100 62.189 17.134 34.723 14.406 14.512
P 0.000 0.000 0.000 0.000 0.000 0.000
P<0.05, SmiR-NCZEA8EL. Bel-2: BABIEIEREE-2; Bax: Bel-2/8KXES.
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3 FHlcircSHKBPIXHT29MBER AT RABXEBRIABIFMN. A: Western blotklIBcl—2F1BaxZE F KiK; B: i AIIEAK AN IET . Bel—
2: BYANEHRELEE—2; Bax: B2 XE T ; GAPDH: HHEE3— LA S8, Annexin—V—FITC: SHREEIOEE; PIIIVEALE.
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(] x
[n] [}
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‘© ©
0.0 . . E 0 . .
wt-circSHKBP1 ~ mut-circSHKBP1 g sh-NC sh-circSHKBP1
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B 4 circSHKBPIEEEIEIEMIR-1250-5p. A: circSHKBP1 &7 miR —125a—5pl G A4 MNFH1; B: WA EEEHR S0 C: miR —125a—5pfi 7k
circSHKBP1IEA. miR—NCZ vs miR —125a—5pZH, "<0.05; sh—circSHKBP14H vs sh—NC4H, "P<0.05.

BEANHI R, Wb 50 b T kR, S &5 T e 2 P 6 5 %
R T AT W F-Hicire SHKBP 1M, 13 AR KIFHE IR 1 2%
R P PR 5 5 R R R 6 R i R, LR TOAR G
H ABcl-2/Bax FE FRARSE InyE -1, A 7t 45 R o,
1B cireSHKBP 13818 n] S8 4t A A T2 Re ), IFn]
(R Bax X MANHIBel-2R15, $&7nTHicirecSHKBP1#
eIE (S eig 2 77y it o e

AR R IR, cireSHKBPREIE 92 7] LU ) 47,
FFmiR-125a-5p. miR-125a-5pidk FIA Al 1 45 i Jes 40
WO XhE . 3T f 42281 miR-125a-5p ik bR Al it
VAIE TAZ/EGFRAS 5 I8 1% 1 4] O SLR 40 i f1. A
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I FUIE B miR-125a-5pXi 45 B A R #8 =7 7%
M TS, A ST, miR-125a-5p F] 0 25 i e
SRR TR D 3T K e b T A, T LA T S LR
circSHKBP1 5| & (F355E . e B i s T e k. %
BHcireSHKBP 1 R] {2 ik 45 i /< JE2 i 1 [ miR-125a-5p.

4 g

22 FRnR, 44 circ SHKBP1# A i, miR-
125a-5pFik R, T-HicircSHKBP1 A 3@ 42 7 T fimiR-
125a-SpRIA A 25 i 40 M A 3 A AR 12 X e R I
% circSHKBP1/miR-125a-5pli 1R 45 7] G N 4h B 1)
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& 3 {HlImiR-1250-5p X FHficircSHKBPIAMBHIHT294BIRIEIE . FATAVAM(mean £ SD, 77 = 9)

pap'c] miR-125a-5p  HDTHIE/% SR/ ET=R/% Bax Bd-2
sh—circSHKBP1 +anti-miR-NC 1.00£0.00 44.89+198 57.78+3.85 2245+145 0.68+0.03  0.30+0.03
sh—circSHKBP1 +anti-miR—-125a-5p  0.24+0.03° 1527+ 1.40° 112.78+6.25° 11.16+0.55 0.32+0.03°  0.65+0.04°
¢ 76.000 36.644 22.478 16.849 25.456 21.000
P 0.000 0.000 0.000 0.000 0.000 0.000

?P<0.05, Ssi—circSHKBP1+anti—-miR—-NCZE48tt,. Bel-2: BZBIRMEEE-2; Bax: Bel-248RXEE.
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B 5 miR-1250-5pXIHT29BIRA T RABXKEBRIXAVEI. A: Western blotkillBel-2A1BaxE FH3%1K; B: i AN ARUATIEIET . Bel-2:
B ELE—2; Bax: B2k XEE H; GAPDH: Hidli%3—FAiL i S0i; Annexin—V—FITC: gl PIIUEALE.
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6  HIHIMIR-1250-5pXFHficircSHKBPIMERYHT29RRIA T RASXE B RIAAVFZI. A: Western blotkllBel—2A1BaxE -4 7RiK; B: {7040
B ARATAE AT, Bel—2: BATEMRELRE —2; Bax: Bl-28H26XEE H; GAPDH: Hilg3 — R S; Annexin—V—FITC: S g7 #; PIAl
TEATE.
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FHICHIVE FHRLEIIA Fr 4k St 7. RHETR— R &R, N e IR TR AL T HT
DL S E T #EAR.
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