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MDA-MB-231. MDA-MB-468. MCF-7. BT-549 % IE% J.f# | 41 fIMCF-10A, R Sehf %t EPCR
(RT-qPCR)¥EFWestern Blot5i, 2B MmiR-423-3p & CARNS1 mRNAFIE EHXN R R,
MCF-741f1, Y45 A% Fmimics NCH(AH). ¥ %miR-423-3p mimics4 (B4). FFkinhibitors NC
H(CH). ¥ HinhibitorsH (DA). FE239TH 43 5% $ 3 5+ N CARNS1-3'-UTR-wt+miR-423-3p
mimics (EZ1). CARNS1-3'-UTR-wt-mimics NC (F4). CARNS1-3'-UTR-mut+miR-423-3p mimics (G
4H) % CARNS1-3'-UTR-mut+mimics NC (H4). X HRT-qPCRAIWestern Bloti%, #lA~D4H 40
miR-423-3p X CARNS1 mRNARIE HRiA BN, RACCKSHE:. HMEIRELLE . TranswellVEH 40
REEWAMIGHE. T, REAFECTHER. E£LEEEHNmiR-423-3p 5 CARNS1E H 3'EH %X
(B-UTR)WEAEEAL R, DR REFR G ER LR RIETM LR . &R : RT-qPCRE R &R, MCF-7,
MDA-MB-231. MDA-MB-468 } BT-5494 i+ miR-423-3p KX RIAEH A E & T EH LS LR
MCF-10A (P < 0.05), RT-qPCRMWestern Bloti#ll 45 £ E7~, CARNS1 mRNADA R EHMAHNREE
¥ G T IEHILAR £ IMCF-10A (P < 0.05). CCK8LW%ERBR, FEAMIEIRNE24. 48, 72
/NEF, BYHHUIMTENE R E R TAL, DAPHRMKTCH. ARRELRER, BAARESEXRHEST
AZ(P < 0.05). DA A S ELTCH(P < 0.05). TranswellSLH4ERER, &R EmiR-423-3p
JE PR BERL IR AN R R, T A miR-423-3p /5 I LB A MR R, ERFLAITER (P <0.05).
WA L4 R Eon, BHEAH R T/ 778 &K (P < 0.05), DA CHE /8 779 358 (P < 0.05).
starBaseZ(#% FE FiiMllmiR-423-3p 5 CARNS1 £ F 3'JEB % X (3-UTR)FE B L SO, PRI REER
HERALRERER, EARFAARMANRERBEE TP < 0.05), GHEFHAMRBMENTOLRE
EHEERLLHEZE (P > 0.05). RT-qPCRENSER R, BAZIMEAIMIR-423-3pXtREEHER
FA4 (P <0.05), TTCARNS1 mRNAMIXI RIXEH EKFAL (P <0.05), DASMAFIMIR-423-3pFXE
LR KT CAH (P < 0.05), CARNS1T mRNAMXT RAEHERTCH(P<0.05). 45i8: miR-423-3p
AL HE ) P2 CARNS 1R 2L A 40 i i B A # AT N
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Abstract

Objective: To investigate the effect and mechanism of miR-423-3p on the malignant biological be-
havior of breast cancer cells. Methods: Human breast cancer cells MDA-MB-231, MDA-MB-468,
MCF-7, BT-549 and normal breast epithelial cells MCF-10A were cultured in vitro, and the relative
mRNA and protein expressions of miR-423-3p and CARNS1 were detected by real-time quantita-
tive PCR (RT-qPCR) and Western Blot, respectively. MCF-7 cells were divided into mimics NC
transfection group (group A), miR-423-3p mimics group (group B), transfection inhibitors NC
group (group C), and transfection inhibitors group (group D). 239T cells were transfected and di-
vided into CARNS1-3'-UTR-wt miR-423-3p mimics (group E), CARNS1-3'-UTR-wt-mimics NC (group
F), CARNS1-3'-UTR-mut miR-423-3p mimics (group G) and CARNS1-3'-UTR-mut mimics NC (group
H). The mRNA and protein expressions of miR-423-3p and CARNS1 in group A~D cells were de-
tected by RT-qPCR and Western Blot, and the proliferation, migration, invasion and apoptosis of
cells were detected by CCK8 method, cell scratch assay, Transwell method and flow cytometry. The
complementary binding sites of miR-423-3p and the 3 untranslated region (3'-UTR) of CARNS1
gene were predicted by an online database, and the prediction results were verified by double lu-
ciferase reporter gene assays. Results: RT-qPCR results showed that the relative expression levels
of miR-423-3p in MCF-7, MDA-MB-231, MDA-MB-468 and BT-549 cells were significantly higher
than those in normal mammary epithelial cells MCF-10A (P < 0.05), and the relative expression
levels of mRNA and protein in CARNS1 were significantly lower than those in normal mammary
epithelial cells (P < 0.05). The results of CCK8 experiments showed that at the 24th, 48th and 72nd
hours of cell culture, the cell proliferation activity of group B was significantly higher than that of
group A, and that of group D was significantly lower than that of group C. The cell scratch test
showed that the cell healing rate of group B was significantly higher than that of group A (P < 0.05).
The cell healing rate of group D was significantly lower than that of group C (P < 0.05). The results
of Transwell assay showed that overexpression of miR-423-3p could promote the invasion of
breast cancer cells, while inhibition of miR-423-3p would inhibit the invasion of breast cancer
cells, and the difference was statistically significant (P < 0.05). The results of flow cytometry
showed that the apoptosis ability of group B was significantly lower than that of group A (P < 0.05),
and the apoptosis ability of group D was significantly higher than that of group C (P < 0.05). The
starBase database predicted that miR-423-3p had complementary binding sites in the 3" untran-
slated region (3'-UTR) of CARNS1 gene, and the results of double luciferase reporter gene assay
showed that the relative luciferase of group E was significantly down-regulated compared with
group F (P < 0.05), and there was no significant difference in relative luciferase activity between
group G and group F (P > 0.05). The results of RT-qPCR showed that the relative expression of
miR-423-3p in group B was significantly higher than that in group A (P < 0.05), while the relative
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expression of mRNA in CARNS1 was significantly lower than that in group A (P < 0.05), the relative
expression of miR-423-3p in group D was significantly lower than that in group C (P < 0.05), and
the relative expression of mRNA in CARNS1 was significantly higher than that in group C (P < 0.05).
Conclusion: miR-423-3p can promote the malignant biological behavior of breast cancer cells by
targeting CARNS1.
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1. 51§

FLHRJE (Breast Cancer, BC)J& P i # WG 2 —, H R RMIE T I N T Lo Ja ik o 07
[1]. /N RNA (microRNA, miRNA)Z —28KEH 19~22 MEH R IIAEG S RNA [2], AliEid 55
mRNA (1] 3-UTR it BAMICXS, 85 mRNA BRI, Somdi s . WAyt 23],
VT AESRAR R FE R B, miRNA R DU o 18 42 240 i o 1 25 b AR AR Sk R 1 BE Rl ek, b T i g B ol
JEERE R [4]. miR-423-3p n@ T # W] CYBRDL #ih FAK 15 518 B (L 3k il e b i 1m) o ek, idb i fie it
Jif A [5]. miR-423-3p Al 4% SUFU 2 25 I 4 B Xt 5-Fu RURYE[6], hah, AR R
B8 miR-423-3p ERFRAA T EE FiF, H miR-423-3p XN SRR EENARBUSHE, I
AL R PANX2 (e BRI A K . BERE[7]. SR, KT miR-423-3p 78 7L AR K 7E B A ML BE 78
AR DLHRE , A EEARIE miR-423-3p XL AN MG TE . LR RZBAE TR, DL miR-423-3p
5 CARNSYL FEH (R ) 4506 22, LR 0012 W AVE T S LB (R 3 A5

2. BRIMFGE
2.1. ARSI

FLERE 400 MDA-MB-231. MDA-MB-468. MCF-7. BT-549 /% 1FE# FLAR _F % 408 MCF-10A R B
By KBS TV SEMF LK R . DMEM K933k, PBS. EABHILR. HEEREAT
T FIEREE AR R A F, faA- s e T 2£ [ Gibco AF], CCK8 WAlfk. ZRHM. 4mEi
W T EE A REMBEARFRAF, WG, Trizol 14T 5@ MER YR AR, mimics &
inhibitors 2 44 T _Fifg % F9 5K, CARNSL. GADPH $ifk. —$Hily T Proteintech A#], MG
s BRI S0 T A RS M EARFRAF .

2.2. HREEF RS

B F A4 MDA-MB-231. MDA-MB-468. MCF-7. BT-549 K 1F & FLAR b 400 MCF-10A & T
B 10%J6 4 ML F1 1% 75 /5555 2R -A T DMEM 1553k, 18 37°C. 5% CO, KIZHf s R b ks 9%,
TH Rl G FEIA 80%~90% (£ 4K, BUME A K4 M, M T a4,

1 6 fLIR 35 7R MCF-7 4HM0F 0 B g%, M4 fb & B2 60%~80% fil % Ju ik Al AT i 44, 4
5 mimics NC 41(A 41). # 4% miR-423-3p mimics £H(B 41). %4 inhbitors NC 4H(C 41). 5% inhibitors £
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(D 41).
2.3. RT-gPCR #M miR-423-3p #1 CARNS1 H3&iA

£ MDA-MB-231. MDA-MB-468. MCF-7. BT-549, MCF-10A 4Hffia & HFin A\ Trizol X752 HL RNA,
Wy cDNA J 3. EHLZAF: © 78 95°C FTiAE % 3 min; @ 95°C, 15s; 55°C, 20s; 72°C, 155,

fiG ¥4 40 UK. miR-423-3p ]9 2}y U6, CARNSL (¥4 2224 GAPDH . R 27*“ i1 5 miR-423-3p 1 CARNS1
MARX RIL T . &IIMFHINE 1.

2.4. Western Blot #&3] CARNS1 ByRiA

g FIRGEH T EP B, IMANRRRIREEE, A BCA R &l E & AWK E, #Eid SDS-PAGE
STEEA IS PVDF B, (TH 5% 495 1 h, IIAANZ GAPDH —$i(1:1000). H K%
CARNS1 —$7(1:5000), 7F 4CUKAME IR . A TBST ¥k 3 K, MK 10 min, ZAJ5 I —Hi= R 6%
B 1h, FEKA TBST %3 K, Ik 10 min. ] ECL LK, MERGRE . I EKEHE.
CARNSL & (X &k & = CARNSL & [ 4 K E H/ M 2 GAPDH & [ 4 K E A

2.5. CCKS8 Scig

B Y 5 1 20 B B AP & 96 LA (10 pL/fL), 0 HIbnN 10 pL ) CCK8 va, B T-ZHMuss =48
WIEE Lh 5, A BERR OO 2 % FLIEB K 450 nm AL IR (A)

Table 1. PCR primers

#* 1.PCR 5|4
51 ¥R 51 Y5
CARNS1-F GGCTAAGCAGAAGAGCCTCA
CARNS1-R CACATCAGCCTCACTCTCCA
miR-423-3p-F GCGAGCUCGGUCUGAGGCCC
miR-423-3p-R AGTGCAGGGTCCGAGGTATT
GAPDH-F CAGCCTCAAGATCATCAGCA
GAPDH-R TGTGGTCATGAGTCCTTCCA
U6-F CGCTTCGGCAGCACATATAC
U6-R AAAATATGGAACGCTTCACGA

2.6. 4HREXIIRSCLE

RO A A i T 6 FUAG Frdifi A K =R LN, ] 200 L B30 A6 Sk iy BURUEE B
TR, JEIMATCHILEE; I3, £ 0 F1 48 h fi H g $kid 5.

2.7. Transwell &30 SC36

BOMBUERKIAM 40, H PBS FIJC MG R IR A5 Ja ek, MR bR %, HBIRER 2 x
10°/mL. 4 Matrigel B0 Transwell /NE [ E2, 0 150 L 4IAEW, 76 KM 800 uL & 10%!Ii
THMRE R, B THIRARETE 24 he T 4% 2 PRI B, 4Ry, 7R B BAss T it &R e
AU 5 MLEF g s, BCTIIME .
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2.8. WNLABAR

LG5 g ufsE A PBS i 3 Ik, BT AR, BFLEHEMA 5 uL FITC PfkF1 5 uL Pl $it
R, ZiR FEEY 30 min, FHIX PBS Peikdni, R A4 ie X Fn BD Cell Quest Pro #4443 Hr 4t g 7
TZHI L] .

2.9. WRARMREEENZE

starBase %4 7l miR-423-3p 5 CARNSL FE[K )45 & 47 25 o #4978 CARNSL B A= 7 (wi) R 945 4 (mut)
HYFRL, ¥4 239T ZHMd%Rh T 6 FLih 3537, 435l #% J« CARNSL-3'-UTR-wt+miR-423-3p mimics (E 41).
CARNS1-3-UTR-wt-mimics NC (F Z1). CARNS1-3-UTR-mut+miR-423-3p mimics (G 1)}z CARNS1-3"-
UTR-mut+mimics NC (H 41), 24 h J5, 55X ' 3 Mg i 1t 2 DR R0 8 T B b 00 g 2 5 s 1

2.10. RT-qPCR #&U% £ E 4+ miR-423-3p #1 CARNS1 mRNA FiZEBKIFRIX

TEFE YL JE AR 4 AN Trizol A7 HEH RNA, W%%5% 4 cDNA 4731 . miR-423-3p UL U6 NN S
f8, CARNSL L\ GAPDH AN Z I, fii | RT-qPCR il #% 44 J5 % 4140 e miR-423-3p Fll CARNS1 3£ 1X4,
AR S5 FIILE 1o WEERYYE I MCF-7 410, IMAZMBERIE A, f#/ BCA k)
N E R R EE, ] Western Blot 6l #4145 4 J5 41 i CARNSL & IR IA & .

211, GHFESH

i) SPSS 26.0 BAFHEAT M, FrASKIRBIMALE R 3 W, FIREBCFEIE. IESAHITHETREL
B £ PREZE(X £9)& R, WALLBCRM thal, LA ILBCR AR KT Z 0. BLP <0.05 NER
[ETHFE L.

3. R
3.1. miR-423-3p # CARNS1 mRNA & E R BEMEFRILE R

RT-qPCR sE4u 25 KB, miR-423-3p 7E 7L 40 . MDA-MB-231. MDA-MB-468. MCF-7. BT-549
R BOE R FUMR B R 4E i MCF-10A 2.3 iR, FIAE5r 708 4.012 +£0.438, 1.652+0.111, 5983+
0.431, 2.808 + 0.267, 1.000 + 0.056, 757 4iit & X (P <0.05), £ MCF-7 ik . 1l CARNSL
7E SRR T 3 R, _EIR R4 & b CARS1 mRNA (1224 & 3 5y 0.449 + 0.053, 0.601 + 0.056, 0.174
+0.010, 0.330 +0.020, 1.000 +0.062 (P < 0.05), 7£ MCF-7 "Rk k. Western Blot 45 R E/R, Fik%&
Y R CARNSL 25 A 3R IE 24374 0.660 + 0.026, 0.809 + 0.022, 0.278 +0.011, 0.508 + 0.028,
1.000 + 1.019, ZERFAH G157 (P <0.05),

3.2. miR-423-3p % FLBR 7= 4R A tE5E 5E RN

CCK-8 LI 45 R ox, miR-423-3p mimics #1(B 41)%: mimics NC ZH(A ZH)I4545E 710 B e, Heie
inhibitors ZH(D #H)#t%% 4 inhbitors NC 2H(C ) ZH IG5 /T B FRAK, ZRA ST E X (P <0.05). WL 2.

3.3. miR-423-3p M FLARE AT EE AV

A0 RIIR SEIR 45 R, mimics NC ZH(A 2H). #% % miR-423-3p mimics 41(B 4H). %% inhbitors NC
ZH(C 4H). ¥4 inhibitors £H(D ZH) 4 A& & 2 /3 74 39.540 + 5.897, 72.910 + 3.292, 39.750 + 2.780, 20.260
+1.789, H:rh miR-423-3p mimics ZH(B £H)% mimics NC 41(A 4H) &4 R B8 FH(P < 0.05), #% inhibitors
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(D 2H) % 4% 42 inhbitors NC 41(C 41) 41 & & R B E KPP < 0.05). LK 1.

Table 2. Comparison of MCF-7 cell proliferation activity
= 2. MCF-7 4AREHEIEE bR

ok 24 h 48 h 72 h

A4 0.480 + 0.010 0.623 0.013 0.840 + 0.019
B4 0.784 + 0.009 0.930 + 0.007 1.143+0.018
c4l 0.478 + 0.009 0.656 + 0.013 0.879 + 0.012
D4l 0.330 + 0.008 0.446 +0.014 0.622 +0.011

Oh 48h

Figure 1. Comparison of the migration ability of MCF-7 cells in groups A~D after transfection
Bl 1. #%3%E A~D 48 MCF-7 fpiT R aE b3

3.4. miR-423-3p X FLARFELRIR 2 BE SIHIRNT

Transwell 523645 IR, i RIA miR-423-3p J5 Al {E AL IR AR 28, TRk b% miR-423-3p Ja &l
HIF AR ZE, EZRA S FE (P <0.05). WK 2.

3.5. miR-423-3p XL BR = MR A TR

MAAMAR L R B, ERE miR-423-3p Ja s FUAREE MM T, Mimikk miR-423-3p J5 &1t
ANEABE T, ZRE 8= (P <0.05).

3.6. MiR-423-3p 5 CARNS1 ZEE.BEE PR E X &
B starbase 7£ 28 H 5 ZE T miR-423-3p 5 CARNS1 HAF 45 & 47 5 (14 3) . XU G 2 B M 4 4 52
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3645 LR E~H 2R 40 A AH X 2O R BEE T 22 7 A Giit = (p < 0.05), Hr E 415 F 4140 B AH Xt 5%
HEBEEE FH(p<0.05), G5 F AR R CREFEEER LG %2 X (p>0.05). WK 4.

; mimics NCZH(AZH)

Inhbitors NC4 miR-423-3p biors?ﬂ()

Figure 2. Comparison of the invasion ability of MCF-7 cells in groups A~D after transfection
2. ¥R A-D A MCF-7 4RRZE6E LLEE

Binding Site of hsa-miR-423-3p on CARNS1:

Target: 5' -GGGAGUGGGCC-CAAACCCAGCC 3' I

Fee e re e el
miRNA : 3' UGACUC-CCCGGAGUCUGGCUCGA 5'

Figure 3. Predicted binding sites of miR-423-3p and CARNS1
3. miR-423-3p 5 CARNS1 BIFNLE &L =

-
3,
|

-
o
1

Relative activity Rluc/fluc
o
(¢,
1

0.0-

E4 F4H G4 Hléﬂ

Figure 4. Dual luciferase activity reporter assay to detect the targeting relationship between miR-423-3p and CARNS1
B 4. WA REEMERE LN miR-423-3p 5 CARNSL HIFEEX FR
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3.7. miR-423-3p M%) CARNS1 FE R E P RYTRIE

RT-gPCR 25845 IR, A~D 52041l miR-423-3p AHXf %A & 4354 1.000 + 0.014, 3.168 + 0.289,
1.013 +0.064, 0.457 +£0.043, %A Gt X (P <0.05). Hr, miR-423-3p mimics Z1(B 41)%: mimics
NC ZH(A ZH)2H 2 T, %4 inhibitors ZH(D 2H)%%% 4% inhbitors NC 2H(C )4 W3 F# K. iR &40 &
Fi CARS1 mRNA [ i& 84374 1.000 +£0.091, 0.526 +0.019, 1.008 +0.043, 3.161+0.142, ZRH 4
T2 (P < 0.05). H:Hr, miR-423-3p mimics Z4(B 41)% mimics NC ZH(A 41)4H & ZB&{%, %% inhibitors
4H(D 2H) %% 4 inhbitors NC 41(C 41)41 & # 7.

4. ¥1ig

B AR BT R BRI, BREFAR BT 9T W, BRI T S LR 112
BRI KIS =, SR 55 B I i Rl , TS [8]. TR, BRZHT AR YT J5 =0t 7L i
HINEZ ., miRNA @5 mRNA (1] 3-UTR X 45G RIEMEA, (et RIS miRNA #11%, 7E40
MK i SG5E. TSR BORIEEZAE[9] [10] [11] [12], SFLMMERIARLE. KIEH VA I[13].
AW TN % miR-423-3p fEMRE[5] [14]. FFRE[15]. S5M7de(6]. wi AR [16] iR (715 s it
ARy B AL, T 7R 2 L8 iR bR AT AR D e R R [17] . AWPFLSE RN, miR-423-3p 7EFL B 40 i
ik, Wit CCK-8 Sz, 4HfRIJES2i . Transwell A9 = 40 M AR 2540 fo Th A SEIGTE RS, miR-423-3p
R ik L e 20 B RSV AR AT R, A SO R IPE A

CARNSL (JUk & 1)2& —FE AR gmis i, FES S5UUKAEYE A 2RI AR[18]. WUKSA]
SETEE RN IR, R—Fh RAREIEM & A KA AR, & DE RN pH Z2nP il fid s
[19]. REUESEARIN, CARNSL TETE Lol il B e — MR PER 2R [20]. Bh4t, 3G W50 s v UK AT 40
1)K BRI ) AT SRR 225 By, ek KRR 45 s A B K S B [21] . RSB FT A5 AR, CARNSL 1 7L s 41
W rb R PR A . U Bl R R R A SEIR IO IE 1 miR-423-3p 5 CARNSI (¥l A% %, Jfilid RT-gPCR
H1 Western Blot S256 i — H 581IF , % 4% miR-423-3p mimics 21 miR-423-3p %34 B & F1 &1, 1 CARNSL mRNA
N R R KT B BRAR, BYE miR-423-3p inhibitors 41 miR-423-3p FiA# T 2 10#], CARNS1 mRNA
JEARIE KR T S HIEATIER, CARNSL 52 2] miR-423-3p (1) f[a) 4%

LR LR, AHE TR miR-423-3p & — MR E B miRNA, 17 CARNSL & —FiiE LK . 78
FLIREAIHH, miR-423-3p i #H] CARNSL )5, (Rt AL AR g s TR REFF Mk A
T-. H1T miRNA 2 52 MR )5 588, miR-423-3p 1% CARNSI {4 i EARHLH] K AH 58
HEIE T — AT

SE
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