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circ_0091579/miR-330-3p/RNF126 axis affects the proliferation, invasion and
apoptosis of colorectal cancer LoVo cells

YANG Xingguang, Al Kewei, YANG Jiwu, CHENG Wei, ZHAO Pengju (Department of General Surgery, the First Affiliated
Hospital of Dali University, Dali 671000, Yunan, China)

[Abstract] Objective: To identify the effect of circRNA circ 0091579 on the proliferation, apoptosis and invasion of colorectal
cancer (CRC) cells by functioning as a molecular sponge of miR-330-3p and mediating ring finger protein 126 (RNF126).
Methods: Sixty pairs of cancer tissue and adjacent normal tissue of CRC patients receiving surgical treatment in the First
Affiliated Hospital of Dali University from February 2019 to May 2020 were collected. CRC LoVo cells with over-expression or
knockdown of circ_0091579 and miR-330-3p were constructed. The expression of circ 0091579, miR-330-3p and RNF126 in CRC
tissue and cell lines (HCT116, SW620, CW-2 and LoVo cells) was detected by qPCR. The proliferation, invasion and apoptosis were
measured by MTT assay, Transwell assay and Flow cytometry, respectively. The targeting relationship between circ 0091579 and
miR-330-3p, miR-330-3p and RNF126 was predicted by bioinformatics tool and verified by Dual luciferase reporter assay and RNA
immunoprecipitation experiments. Results: In CRC tissues and cell lines, circ 0091579 and RNF126 were both highly expressed,
and miR-330-3p was lowly expressed (all P<<0.05). Knockdown of circ 0091579 could inhibit the proliferation and invasion, but
promote the apoptosis of CRC cells ( P<< 0.05); however, this effect was reversed by miR-330-3p-inhibitor. Over-expression of
miR-330-3p could suppress the ability of proliferation and invasion, but enhance the apoptosis of LoVo cells ( P<<0.05), and this effect
was rescued after the participation of RNF126. There is a targeting relationship among circ_0091579, miR-330-3p and RNF126.
Conclusion: circ 0091579 promotes the proliferation and invasion, and inhibits the apoptosis of LoVo cells via miR-330-3p/RNF126

axis.

[Key words| circ_0091579; miR-330-3p; ring finger protein 126 (RNF126); colorectal cancer (CRC); LoVo cell; proliferation;
invasion; apoptosis
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%5 B M (colorectal cancer, CRC) 18 #f K
i, TR GR WACEYEMR, PEE R NE
KRN cireRNA FE 1R FH A 4ROk 1 34 7
7%, U circRNA-UBAP2 #liiE 52 BERS i sk b S93 114
HEJE, circ_0007766 fEfiE U B A9 0E DT AR,
circRNA 12 5% T CRC 1, Ul circAGFG1 7£ CRC
ek i, fEfe s HOR AR RS ; circ 0038646
il 3 miR-331-3p/GRIK3 fi¢ i CRC 41 i frY 38 5 Al 4=
72 (AR ARG R Z circRNA 76 CRC F1 T g
e — R circ_0091579 #iiE WA 78 fT9 |
P&, UUER circ_0091579 R LAl JiT-Jea 20 it () 14 5 | 4
7 J R U0 AR BT HR T cire 0091579 7E CRC
B Y2AVE R . gt BB, 1) K R i A v A e
miR-330-3p 410 il 71| BE 8 42 1 K g 95 4N i 1) 34 5
MR AIZZE . miR-330-3p WLk & BLAE B e b KA
e AE M, PR 48 5 1 126 (ring finger protein 126,
RNF126) s&—ff E3 2 R &, HAE N miR-330-3p
AR I 05, Bl R BRAE S 5 B i A i Al 1 i ),
{HJEXTHAE CRC IFE IS M AN 25 . ARWFSE
B 15 3 — 2 B circ_0091579/miR-330-3p/RNF126
Hh7E CRC WRIVE, S CRC B TR LA M2 Wik Iy
FRE B (A5 55

1 #MRETE

1.1 EZRXAE5ME
Dulbecco 24 K Y Eagle 55 ## 3 (125 C11965
500BT) M4 H b 5 46 filt i gk = 25 B £ A7 FR 2 A
Lipofectamine™ RNAIMAX % 4t i 7| ( 9% %= .
13778075) . qPCR 1% (7500) . NE-PERTM #% F14H ifg
B BGAF (78833) #7115 H Thermo /3 A, Invitrogen
TRIzol X7 & (555 : 15596026) W [ At 5t I BHAR A=
IR AR AR, W SRR & 1T (5% RP1400)
WA &R ABRAR, qQPCRIAN & (1845 .
SR1110) 1 At 5 & ERH AT R A F], RNase R i
$25 . RO301) W H T MIEFEAEM AR A A, R
FE B IMES (F5. STELLARIS 8) W F kR BiM &R %
/v H], pMIR-REPORT #ifk (1555 : VT1399) I [ 1k
TR A R T, BUE 2 R 5 ARG I 3t
A& (585 RG027) M4 H L8 = RAYRHE A R
A, RIPIRAE (589 KT102-01) 14 [ ) MM FE
YRR A, MTT iR7 & (575 . E606334)
W A TAEY TRA RN, s (5
5+ HBS-1096C) I [ Fg 5t fEek SL g i 25 A BRA A
—PU [ BT Ago2 (B85 : ab186733) . Bt 1gG (185 .
ab186233) 1 ¥y H 7% & Abcam 2\ #), Transwell /)N
= (525 353090) W4 H AL BHEER YR A TR A
A, Annexin V -FITC/PI ¢ XGL 4 Ao 8 1=K 3 55]
& (585 . E-CK-A211) I [ #7X Elabscience 4= ¥R+

FARAH, fagpi (A5 .
Beckman Coulter 22 #] -
1.2 FARF Ao 52 50 20

60 2 CRC 4 4URE 55 21 20 (F /D HE B IR & ki
% 3 cm) HHCH 2019 4 2 H F 2020 4F 5 H 76 K
K —M R EBAT FARIGITHY CRC 3%, Hf
PE 33 4], Lotk 27 ], AR RS 44.4 5, S IAR RS
(47.848.2) %, 78 TR A 4 52 1 HA BT IR 97 o
JrA AN R S T WA R E . AR
14 3] R B K 25— B 5 B 4 B 2% B3 2 AL v
CRC 40 /s (HCT116. SW620, CW-2, LoVo) 4%
Rz 4 (NCM460) #2% A v B R 2= B i AE ik
2= 5 A YA ST T . 45 AL £ Dulbecco 2
R 1Y Eagle i R A7 85 5%, IFE T8 A 5% CO.,.
37 C M¥EFFE T E R
1.3 fmppsk i

¥ LoVo 4 i 53 I LA T 4 5 si-NC, si-circ_
0091579,  si-circ_0091579+anti-miR-NC,  si-circ_
0091579+miR-330-3p-inhibitor, miR-NC, miR-330-
3p-mimic, miR-330-3p-mimic+vector il miR-330-3p-
mimic+RNF126 4 . it FH (%) Bk S A% i Be 34 i
M = FHEYRH A BRA RISl
A Lipofectamine™ RNAIMAX ¥4 % 2 77| 52 hi it #i
5L, TR0 B E A0 TR0 BB A% e iR & o 1 i 45
A7,
1.4 qPCR # M| CRC 40 4% F= 48 Jo ¥ circ_0091579.
miR-330-3p #= RNF126 mRNA # % ik

FHl TRIzol i 7 & )\ CRC 4141 | sz v %
Fh CRC 4 ifg b $2BUH B RNA, R 3055 S50 &
I 8 & RNA i %% 58 & i cDNA, F§ qPCR X circ_
0091579, miR-330-3p 1 RNF126 #7475 A, 2
I : 95 °C (10 min) ; 95 °C (20's) . 60 °C (30
$) .72 C(60s), HI 45 K. TEANHERAESL B+ IR
AR & 51T, GAPDH #1 U6 1E M bruEfk
Z2% , WEBWEIEH 2 AR 0. ik
05190 i A6 R I8 AR R A R Rl
AR P 1,
1.5 RNaseR Bty £ 5

M CRC 2141, Ji 55 40 21 ) 4% CRC 40 p 43 5
B RNA, {5 RNA Fl RNase R i 7E 37 °C 3145
N 15 min, 2K FH qPCR S5 5646 0 2H 28 A0 41 i v
circ_0091579 &5,
16 @B R S EBAEN @iy @ik b
circ 0091579 #3 % ik

TEEON BUE KW LoVo 40, 4325 2441
Mg f#F NE-PERTM 41 ffd 2 1 20 g Joi $2 B3t 57 A
YA H 43 B AR BB RN AR A%, qPCR 7 & 3 il
AR A% 5 AR R cire 0091579 BRIk

CytoFLEX) 4 [
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Tab.1 Primer sequences

Target

Sequence (5°-3”)

F: TGAGCCAGTGGT CAGTCAAA

circ_0091579

R: GTGGAGTCAGGCTTGG GTAG

F: GCAGAGATTCCGTTGTCGT

miR-330-3p

R: GCGAGCACAGAATTAATACGAC

F: AAAAGAATTCGCCGAGGCGTCGCCGCATCC

R: AAAACTCGAGTCACGAGTTGCTTGTGGCGTTCTCG
F: CTTTGGTATCGTGGAAGGACTC

R: GTAGAGGCAGGGATGATGTTCT

F: CTTCGGCAGCACATATACTA

R: AACTGGTGTCGTGGAGTC

RNF126

GAPDH

U6

1.7 R K F B R E FE B4R circ_0091579.
miR-330-3p 5 RNF126 Z 4] 69 326 % %

fE Circular RNA Interactome % ¥4 ( https://
circinteractome.nia.nih.gov) H 47T HUN 4347, 455K B
71k circ_0091579 Fl miR-330-3p =2 6] 77 75 45 4 i 1,
BEFM ) cire_0091579 J¥ 51 F BRI 2748 B B 43 7
F&%| pMIR-REPORT #if&H, #9% circ_0091579-WT,
circ_0091579-MUT W F iz 45 oo br o K Hi 45 52 bz il
miR-330-3p mimic 5{ miR-NC F:44 4% 293T 40, JH
XL 2E I 2 Tt 41 15 35 PR ARG I3 5] 8 A I 2% s 28 g 7
P . TargetScan % ¥} ( http://targetscan.org/vert 72/)
i %] miR-330-3p 5 RNF126 45 & 51, # gt
RNF126-WT, RNF126-MUT W it 4% 45 Jii i FH F K6
Il miR-330-3p 5 RNF126 [HRHIEER, HAUE N E.
1.8 RNA %% %005 55 (RIP) #M circ_0091579
F2 miR-330-3p. miR-330-3p #= RNF126 #) %4

K RIP G & AT 9050, X BAE K
LoVo 4l L, PBS i ¥, I AR KATH5), F
4 °C FWFE | he &UFHESR, #REERSTENSUARTR S
YIRIE 6 h, e Ja ke =P alifh . A0 IR K
F e B T . H qPCR & H B RNA f4 41 Xt
FIRIK, LIRS Ago2 HLik (1:1 000) Al
IgG LA (1 : 5000) .
1.9 MTT A 4m A6 o 38 75

AR R 96 LA, BEALIN 2x10° 4
A . AL 100 pl, 78 DMEM H5 3% (B4 10%
JEAIMYE ) , 24 h J5 5% B, mFLAimA MTT %
W, 515 1E 5%CO0,, 37 C B M3 4 h,
FLANA 100 pl %7, =% #8725 10 min 2 T
SEAVS . FHEEAR AT AR 570 nm &b R LG
& (D), LA DAEARRA MGG KT,
1.10  Transwell 5% 3&Am) 4m feL 69 12 2 48 A

44 LoVo 4 M FH I B 1k, PBS PRIk,
FebE I W, 2 A R T A A AR, 2 2

Transwell /NE 1, | T4 Matrigel J& A 4 i
W, THEMSA 20% BG4 3G B RER 5L, & TR
itk 24 ho AT 0.5% 255 50T A T g (@,
AR I 4, 15 min J5 7 2R T
NEL AN AR E I
111 A 2m e ARG ) 2m fiel o8 =

#41 LoVo 444 Y 48 h J=, W5 PBS ¥k
¥, FH Annexin V-FITC/PI ¢ ' XU 4% 40 J 8 1A 3
FIE XTI T Y, I R AE R = rh i T,
20 AL SRS 000 240 e T 0 o LA D R A AR
VAT,
1.12 %itsam

K SPSS 22.0 B A4 53Hr, AT S 7 A
3, A IESAG TR TR Dxss 378, PI4L[A]
FLRCRH ¢ R, 2o ia) bRk H LR 207 25 0 #
AHFME 53 B K H Pearson A SCPEKE B, DL P<0.05 1§
P<0.01 Fn R BHA G E L.

2 # R

2.1 CRC %Azt circ_0091579 5 miR-330-3p
9 &k R

DbDEMC M3 (https://www.picb.ac.cn/dbDEMC/
index.html) i 25 5 (& 1A) 78, miR-330-3p 7£
2 i IR 955 (colorectal adenocarcinoma, COAD) #H 21
H IR Ik . qPCR Kl 45 51 Wos, AT IEwW 4
UMM, circ 0091579 1£ CRC ZH 23 F 40 fitg v 24y 5
R #ik (¥ P<0.05, € 1B, C), 1fii miR-330-3p N &
k335 (¥ P<0.05, A 1D, E) , LK KFEEF
I . 1Y LoVo 20 ML A7 5 B2 55 5 o AH 1 2 iy
.75, circ_0091579 1 miR-330-3p %% ik 5 171 #H
(r=-0.6995, P<0.01, ¥ 1F) . 434t circ_0091579 %
EHBREERRFESHZH R KN, circ_
0091579 5 ¢35 Al CRC & 19 TNM 43 H1 | Jifgd K
INCA BRI O (R 2) ¢
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Differential expression profile in cancer vs normal
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330-3 -1
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200038553290 32755582857835058295388¢
R REFES5C0CER8SE5023 "S55 2C83288R%5EERS
B 8 C 3pF
n=60, P<0.01
G o A [
= o i
S o i 1 S o
ag 4 = i ) : fadd a%
5 < ._=_I 5 <
22 ata =
E o : E S 1
¢ 2r ] &
L 0
Adjacent Tumor
non—tumor
D n=60, P<0.01 E F
L 4r S o Llsr 3
=} =}
2t fa 8 ;
3 8 L1.0F T2k
= < 1] = < o
IS a A =3
XN (] > on L]
5 2k b Hio [ ‘P
- anl i o X ~
£E | HE gy £ 2l
e 1 L l!!t;%{ g r=0.699 5
i
- ' P<0.01 H
1 i 0 0 1 L 1 ]
Adjacent Tumor o N N o 2 4 6 8
non-tumor F TS cire_0091579
T

"P<0.05 vs NCM460 cells
A: The expression level of miR-330-3p in different cancer tissues predicted by the dbDEMC website; B, C: circ_0091579 expression
was increased in CRC tissues and cells; D, E: miR-330-3p expression was decreased in CRC tissues and cells;

F: There is a negative correlation between the expression levels of circ_ 0091579 and miR-330-3p
1 circ_0091579.miR-330-3p £ CRC ALAFNMAAEFHENRIEE
Fig.1 Relative expressions of circ_0091579 and miR-330-3p in CRC tissues and cells

22 XK FAESE circ 0091579 f£ LoVo 48 MR ¥ 7T 4k
S BA ceRNA B4k 9 R K 25 4

RNase R iff Y] 52 5 25 B (K 2A) BR, circ
0091579 %} RNase R fiff H. A 4t 14 (P<0.05) , uF H
circ_0091579 H A FAR &5 4, L4 RNA B A
FE o I 3 B BT g B SE 5 A I B cire_0091579 TE
LoVo 40 Jifd i v 5 2 35 (P<0.05) (& 2B) , It
circ_0091579 Al fig & ## ceRNA HJLIRE .
2.3 miR-330-3p 5 circ 0091579 #Edem o % &

He W) 245 BB B A3 T R B cire_0091579 Fil
miR-330-3p FAAELE G A (B 3A) , 3# 4t RNA FIXYL
PEOCR MRS LI i — LRk, 458 (K 3B, C) i
N, SXTEAA L, circ_0091579-WTAI miR-330-3p
mimic 5% G4 (19 48 J X 5¢ O F IS M W R AR
(P<0.05) , HHIL 1gG HiLik, Ago2 HiiikH RNA &4
B Z (P<0.05) o LA EZ5RF5UEH] cire_0091579

Fl miR-330-3p HA LG KR,
2.4 FiME circ 0091579 i it miR-330-3p #7%) LoVo
2m i, 0 38 75 e 2 42 SH AR LR

MTT 45 5 (& 4A) 7R, 48 hife, si-circ
0091579 #4H ) LoVo 2 ift 3 5t /K F 5. 3 K T si-NC
2l (P<0.05) ; Transwell S& 55 Ay =X 2 HE A A i 45
B (K 4B, C) R, 5 si-NC 44, si-circ 0091579
112 2% 20 Jf KR W 2 R B [ (6245) vs (103+9) 1>,
P<0.05], M T-R B F I+ [(10.7£1.0) % vs (5.2+
0.5) %, P<0.05] 5 si-circ_0091579+anti-miR-NC
H A H, si-circ_0091579+miR-330-3p-inhibitor ZH A
0 M1 3G 58 (P<0.05) A= ZE [ (110£10) vs (70£6) 1>,
P<0.05] it J1 4 5k, 100 4 T R BEAK [(6.120.6) %
vs (9.240.9) %, P<0.05], vt B @ B& circ_0091579 1]
DI LoVo 4 iy s Az 28 | A HR -, (HIE
Y miR-330-3p-inhibitor J5 1% 5 MBI .
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R 2 circ_0091579 Ri£5 CRC BEIGKRKESHHEXED A |5 _ EERNascR(-)
Tab.2 Correlation between circ_0091579 expression and W RNase R (+) P<0.05
clinicopathological parameters of patients with CRC g
% 1.0F
circ_0091579 expression (n 2
Parameter N—= P y ) 2
Low High °
B
Total case 60 26 34 Z05F
[} —
Age (t/a) &
<65 28 9 19 0.1232 0
265 32 17 15 GAPDH circ_0091579
Gender
Male 20 7 13 04162 Boor
Female 40 19 21 P<0.01
TNM 8 15}
0-1 22 17 5 0.000 1 4
-1V 38 9 29 5 10F
o
Tumor size (d/cm) é
<5 24 18 9 0.0015 2 05F
25 36 8 25
Lymph node metastasis 0
Yes 49 2 27 07419 Nucleus Cytoplasm
No 11 4 7 A: circ_0091579 can not be digested by RNase R; B: Results of
Differentiation grade nucleus-cytoplasm separation
Medium/Low 42 14 28 0.0238 E 2 qPCR #& circ_0091579
High 18 12 6 Fig.2 Characteristics of circ_0091579 detected by qPCR
A
hsa circ 0091579 5 CAUCAGCUUCUAUAGUGCUUUGC
hsa-miR-330-3p 3 AGAGACGUCCGGCACACGAAACG
B miR-330-3p-mimic 2 BN G Bl Ago2
> P<0.05 o
s 8| P<0.05 :
131 2] ¥
; 1.0 F E 10
< =}
£ 5
205F & Sk
©
0 =0
WT MUT miR-NC miR-330-3p-mimic

A: There were binding sites between circ_0091579 and miR-330-3p predicted by online website; B: The targeting relationship between

circ_0091579 and miR-330-3p was confirmed by Dual luciferase reporter assay; C: The targeting relationship
between circ_0091579 and miR-330-3p was confirmed by RIP assay
3 circ_0091579 1 miR-330-3p $8[E X RIGIF LR
Fig.3 Verification of the targeting relationship between circ_0091579 and miR-330-3p

2.5 RNFI126 £ CRCA L Fotm o F & £ ik B2
miR-330-3p #9322 B

UALCAN [ % (http://ualcan.path.uab.edu/index.
html) 000 25 5% (& SA) 7, AHXTFIE & 440,
RNF126 7E COAD ZH 4 KA 958 . qPCR 2%
(K 5B, C) B7x, X T IE % 41 8UF 41 g,
CRC HZUHI4H i b RNF126 ik 5 5 (1) P<0.05) .

RNF126 Fl miR-330-3p [ 3% ik Z 0] &2 i AH 3¢ (=
—0.7167, P<0.01, ¥ 5D) . ¥ ¢ R T )34 Target
Scan (http:/targetscan.org/vert_72/) Tl 2553 (15 5E)
578, RNF126 #l miR-330-3p 77 7E 45 & i 15,
RN R MRS LI 45 R (B SF) 25 R IR, #
RNF126-WT 2 &5 i ki J5 , 1 2635 miR-330-3p 414
i H A X5 2 ' i R A X6 BB A B (P<0.05) , ik e
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RNF126-MUT % 45 J5 b7 Je 0 41 19 FH X 5% S 588 JiE G
BEZER,; RIPEKLER (K 5G6) Bn, Rk
miR-330-3p £ ' RNF126 /K V- & 3% & T X B8 41
(P<0.05) . DA g5 —LESE T miR-330-3p 5
RNF126 Z Al E R .
2.6  miR-330-3p it % ik i@ if ¥2 & RNF126 #7 #)
LoVo %0 A 64 3§ 78 Fe iz 42 S22 H 8 =

MTT. Transwell A1 =0 40 g R 25 5% (K] 6)
7~ , 5 miR-NC 41 # kv, miR-330-3p-mimic 21 LoVo

- si-NC

- si-circ_0091579
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i B 15 5 (P<0.05) Fil = 28 [ (48+4) vs (112+10)
A, P<0.05] RES1085 . JAT-RESI385E [ (13.2+£1.1) % vs
(6.7£0.6) %, P<0.05]; 5 miR-330-3p-mimic+vector
ZH M I, miR-330-3p-mimic+RNF126 21 LoVo 4 Jfi
T (P<0.05) FIZZ% [ (105+9) vs (52+4) />, P<0.05]
RE 17229l A To AR EE U 55 [ (7.240.7) % vs (12.4+
1.1) %, P<0.05]. VA b #4845 R Ui, miR-330-3p
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