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Hsa-miR-148a-3p DUSP1
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FE. B W TS5 S A A2 B 0 E Hsa-miR-148a-3p 45 SR SEVEREIRTE 1 (DUSP1) % 7L Hms 4 it AE 1244 7R i
M. F7iE TCGA KU R U I 458 22 75 RNA (miRNA) 5 8 RNA (mRNA) 3 80308 R i 8 22 57 miRNA #LEE K] ;
String il Cytoscape #4 2 £ [ 5t B4 9 265 K fifi i TOP10 hub 2[5 ; TCGA #4422 55:31E TOP10hub 3 [H 1) #%3X ; Cytoscape 14 7
miRNA-TOP10hub JE[F M4 . 22 4% 5% PCR(RT-qPCR) SZH A5 Hsa-miR-148a-3p A1 DUSP1 #£ A FLARIE LS URIANAE i)
ik . K Hsa-miR-148a-3p mimic Hsa-miR-148a-3p inhibitor KX} H NC ¥4 4% MCF-7 41fid . 4> NCZ,NC mimics 2 , Hsa-
miR-148a-3p mimics 4 ,NC inhibitor £ , Hsa-miR-148a-3p inhibitor H ; ¢ 2 B 75 3 K 52 IR I8 IF Hsa-miR-148a-3p F1 DUSP1
M4k 4 s CCK-8, RIYRSLLR , Transwell FIZHMEIH 1525658 1F Hsa-miR-148a-3p X FLAR @ A58 , 1248 AR 22 M T- A5, 22
STAR SRR AR )N BRI 3 AR Kaplan-Meier A= A7 BHZE ST/ N RAE AP L 5 Se e 41 ARG DUSP (3R K. 45
B PAEFUREZS miRNA 54084 T, 464~ L1H) , 2253 mRNA 799 1~(509 4~ R 1,290 4L ) ;54 2% 5 miRNA T
HEPRI37161, 5255 mRNA BUSCAR 7551 150 M AC AR BE A 5 4R 1 -aR U AR 45 14 i TOP10hub 5455 MET, LPAR1T,LAMCI,
FOS,EGFR,PIK3R1,DUSP1,GNAIl,LAMA4,NR3C1, 3% BRI 7E LA 21 40 340 0 28 T 1 5 WU G 3R BT 15 Jik PR S B E 52
Hsa-miR-148a-3p A5 DUSP1 454 ; RT-qPCR 45 R 351 , Hsa-miR - 148a-3p £EFL R4 - 2% L3 (P<0.01) , i DUSP1
3% R (P<0.01) ., 4NAESCEGE5E I, Hsa-miR-148a-3p fEutFUARREANMIEE A  iF RS R 22, M ANARAYI T (P<0.01) . Z)
WIS 45 59 B , Hsa-miR-148a-3p {2/ N FRA P e ot it AVAFR A8 (P<0.01) , 48 /N AFIE D (P<0.01) , S 2 Ab2h
JE7R , Hsa-miR-148a-3p #lifil DUSP1 257K F-(P<0.01). £5if Hsa-miR-148a-3p il il DUSP1 iR IMAE A S &
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Hsa-miR-148a-3p promotes malignant behavior of breast cancer cells by downregulating
DUSP1

XU Jiaming', LIN Long', CHEN Qionghuf’, LI Lar’
"Hainan Provincial Hospital of Traditional Chinese Medicine, Haikou 570000, China; *Department of Cancer Chemotherapy, Haikou People’s
Hospital, Haikou 570208, China; °First Affiliated Hospital of Hainan Medical College, Haikou 570102, China

Abstract: Objective To investigate the role of Hsa-miR-148a-3p in regulating biological behaviors of breast cancer cells and
explore the mechanism. Methods TCGA database was used to identify the differential miRNAs and mRNAs in breast cancer,
and the protein-protein interaction (PPI) network was constructed using String and Cytoscape to screen the top 10 hub genes
and construct the miRNA-TOP10hub network. RT-qPCR was used to detect the expressions of Hsa-miR-148a-3p and DUSP1 in
breast cancer tissues and cell lines. The effects of Hsa-miR-148a-3p mimic and inhibitor on proliferation, migration, invasion
and apoptosis of MCE-7 cells were analyzed, and luciferase reporter gene experiment was performed to verify the binding of
Hsa-miR-148a-3p to DUSP1. The effect of Hsa-miR-148a-3p overexpression on breast cancer cell xenograft growth was
evaluated in nude mice. Kaplan-Meier survival curve analysis was used to analyze the survival of the tumor-bearing mice, and
the expression level of DUSP1 in the xenografts was detected using immunohistochemistry. Results A total of 54 differential
miRNAs and 799 differential mRNAs were identified in breast cancer; 3716 target genes were intersected with the differential
mRNA, resulting in 150 intersected genes. The top 10 hub genes were downregulated in breast cancer tissues in the PPI
network. Double luciferase reporter gene experiment confirmed that Hsa-miR-148a-3p was capable of binding to DUSP1. Hsa-
miR-148a-3p was up-regulated and DUSP1 was down-regulated significantly in breast cancer tissues and cells (P<0.01). In
breast cancer cells, Hsa-miR-148a-3p mimic strongly promoted cell proliferation, migration and invasion and inhibited cell
apoptosis (P<0.01). Hsa-miR-148a-3p overexpression obviously promoted xenograft growth in nude mice (P<0.01), shortened
survival time of the mice (P<0.01), and reduced the expression of DUSP1 in the xenografts (P<0.01). Conclusion
Hsa-miR-148a-3p promotes malignant behavior of breast cancer cells by inhibiting the expression of DUSP1.
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R, AFUBYEAII R MCF-7 FIMDA-MB-231
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B2 (Sigma) M8 %518 2 1 DMEM-F12(Invitrogn)
3% . Hsa-miR-148a-3p mimics, NC mimics, Hsa-
miR-148a-3p inhibitor, NC inhibitor 1] RiboBio(H[EJ™
MOMEE, B 40 R L) 5x 10 BR EELE 6 f LA %
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1.5.3 & % 4 5% PCR(RT-qPCR) M H i 38 R (134
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PrimeScript RT master mix(TaKaRa)a{ miScript j#i% 5%
i 7 & (Qiagen) # 17 mRNA 1%, miRNA HY i3 % 5%
(RT), SIS Y3579 1% . SYBR Green i &
PCR S W 7E 20 pL JZ WAKFR , &4 2xPCR Master Mix
(Applied Biosystems) ., i1 2" Jr i Xt B AMEA A 5
R TR E R, B —C =, BIWFAI
UWI'F :hsa-miR-148a-3p: [1i7514):5'-TCAGTGCACT
ACAGAACTTTGT-3'; MiE5 |4 :5'-GTGCGTGTCGT
GGAGTCG-3'; DUSP1: L1i#5[%) : 5'-AGAGCCCCAT
TACGACCTCT-3"; Fi#5[4) : 5'-CCAGAGGAACTC
GGGTGAAG-3"; U6: L 514 : 5-CTCGCTTCGGC
AGCACA-3'; TUiF51 ¥ : 5-AACGCTTCACGAATTT
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1.5.4 3R ZEREEMWNZ FF DUSP1 3'UTR f1Ef
A RIFNZRZ5 4 Hsa-miR-148a-3p 454 41 el pGL3
Basic /& H (Promeg) . Hsa-miR-148a-3p A1 DUSP1
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FHBUE G 3 BT &5 A 2 48 (Promega) K 2 3R &
TR PE

1.5.5 CCK-8 523 4 i %5 B %% 4 20 000/mL, JH
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5T FH 0.1%245 2L (015 min, SR 76 8] 8 A0 22 i
5% (Olympus) 2/ 3Bl EF 4L

1.5.8 WA i F Annexin V/PTiR 7 & (KeyGen
Biotech) il i AN IAAS I AR A 70 fa S =2,
ERYLS RANIE TN LB BHL A 2.0 10141
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i RIE T ) edge R T EAIAbFREE , e LR
T BUEATIIE S5 SV A h 22 53 335 1) miRNA
mRNA, H45 L F B, L0 vk 0 LIRS T AH G 22 5
miRNA H: 54/~ = 84~ 46 4~ i, ok L& 1
HE(F 1A B) . Mkt 2RI AT 22 55 mRNA
H:799 4, Hirp 509 4,290 4~ FH , H U RIHA
K(K1C.D).
2.2 SUMRE £ - miRNA $e bk B Fuml & 51

544225 miRNA TS RIEIEE 371614, 5225
mRNA B, A3 150 MR (B 2A) , 5045
PRIHA T8 1 -85 U EARESAT , BR A 2K (81 2B) .
15 176 2 11 -2 11 LA 26 1€ 9 TOP10hub SE A, 1551
10/~ hub & X, 43 5] & MET, LPAR1, LAMC1, FOS,
EGFR,PIK3R1,DUSP1,GNAIl,LAMA4,NR3C1 (4]
2C). il Cytoscape3.7.1 14 # miRNA-TOP10hub J
BRI R 2 (5], o DUSP 1 JE R miRNA 2, 1]
HAl gty # %, H Hsa-miR-148a-3p Al J##% DUSPI,
e H A Y Hsa-miR- 148a-3p/DUSP1 {5 Sl THT
55 (E2D).
2.3 TCGA # 4% a4 TOP10 hub & B 44 £k K-

TCGA ¥R ZEHE TOP10 hub 5E P 7EFLNRE Y
FERANF HEE R R, SRR 42U L ,MET,LPAR1,
LAMCI1, FOS, EGFR, PIK3R1, DUSPI, GNAII,
LAMA4, NR3C1 & 5 7 31 i 9 2H 23 rp 34 4 35 1 4
(P<0.05,K3),
2.4 Hsa-miR-148a-3p #» DUSP1 & $UA% I8 20 22 Fo 20 L
Jr g F A K

RT-qPCR L4045 53R W], 59855 H UM L, Hsa-
miR-148a-3p 7E A FLAR I ZH 21 ik 25 19 (P<0.05, [&]
4A), 1M DUSP1 7E A FLI 414 rh i 25 R 9 (P<0.01,
K14B). 5 MCF10A4MfiEAHEE hsa-miR-148a-3p fEAFL
H9E MCF-7, MDA-MB-231 4fifitirf i 2 1% (P<0.01)
(E14C), M DUSP1 7EZLAR S 20 b 2 25 T 9 (P<0.01,
K4D).,
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Fig.1 Volcano plot and Heat map of the differential miRNAs and mRNAs in breast cancer. A: Differential miRNA heat map in
breast cancer. B: Volcano plot of differential miRNA in breast cancer. C: Differential miRNA heat map in breast cancer. D:

Volcano plot of differential miRNA in breast cancer.

2.5 Hsa-miR-148a-3p #= DUSP1 {2 5L P Y@ % &
I

RT-qPCR S 25 K], i3 %1k Hsa-miR-148a-3p
Ji7 ,Hsa-miR-148a-3p [ A7KF- T (P<0.01) ,DUSP1
(22K KFFEAIL (P<0.01) 5 Rl Hsa-miR-148a-3p )7,
Hsa-miR-148a-3p FKik/KF R (P<0.01) ,DUSP1 1
IKAKETEE (P<0.01, 18] 5A B) . TargetScan (45 /4 &
i Hsa-miR- 148a-3p A DUSP1 EA L5 407 4 (K 5C)
WP C R BRE PR AS SL I 25 5 i/, Hsa-miR- 148a-3p
mimic YLK T 5 wt-DUSP1 BRI G G
P:(P<0.01)(E5D).
2.6 Hsa-miR-148a-3p *FUIRJE 20 i3 75 69 %57

CCK-8 5286025 KM, Hsa-miR-148a-3p it ik
Al e FL e AN Y345 (P<0.01) , Hsa-miR-148a-3p
S F DU L s A A 58 (P<0.01, 181 6) o

2.7 Hsa-miR-148a-3p T UL 2m it 45 69 %R
KR SLIE L5, Hsa-miR-148a-3p i F 1A f5 1]
PEPEFLU IR AN AR (P<0.01) ,Hsa-miR- 148a-3p il
s IR LSRR A )R8 (P<0.01, 81 7) .
2.8 Hsa-miR-148a-3p &I $URES 40 ie1% 22 5 /) 9% vm)
Transwell 35025 K], Hsa-miR-148a-3pid ik
Je AT R A 42 28 (P<0.01) , Hsa-miR - 148a-
3p el D LA A ) 222 (P<0.01, [518)
2.9 Hsa-miR-148a-3p 2T UBEE 2m B 49 %R
T UM AR ICERAE AR, Hsa-miR - 148a-3pid ik
Je LA T-(P<0.01) ,Hsa-miR-148a-3p
S e R s A PR T (P<0.01, 1K1 9)
2.10 Hsa-miR-148a-3p #f /s K75 % DUSP1 693 7f
FEFLAR IR AR A /N R T b 5 NC 4l A L,
Hsa-miR-148a-3p mimics 21 /) B A4 g ot e AR (2
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Fig.2 Prediction and analysis of differential miRNA the of in breast cancer. A: Venn diagram of the target
genes of the Differential miRNA and mRNA. B: PPI analysis of differential miRNA target genes. C: TOP10
hub gene network. D: MiRNA-top10hub gene network. DEMs: Differential expression miRNA; DEGs:

Differential expression mRNA.

Z 1 (P<0.05) , Hsa-miR- 148a-3p inhibitor ZH /)N B
i 93 J5T et FH A R G 3 R IR (P<0.05, K] 10A~C) .
Kaplan-Meier 2= £ T2 50 Hrai A s, 5 NC AAH L,
Hsa-miR-148a-3p mimics ZH/)NRUKIAAG S [R] 4G, 17 Hsa-
miR-148a-3p inhibitor ZH/N R AEAFZK -5 T NC /)y
FL(P<0.05, 18 10D), 2 fbs5 R B, 5 NC M
It , Hsa-miR-148a-3p mimics 2{ DUSP1 [ 5215 7K F- i
F A% (P<0.01) , Hsa-miR-148a-3p inhibitor 41 DUSP1
MR- B E G N (P<0.01, BT 10E . F)

3 itig

AR RIS DR B, AR [RIZH o HAT A3
2% PRI P SR I B 1 BT Y RNA, 98% LA A BE A
Bk S AR AL R 1 RNAY . A58 439 TCGA
ECHE PR b A I A L 43 A LR R A D¢ miRNA-
mRNA X, SEHIHFFEIAN , miRNA DISE 2R 5E 4 H.
M5 S mRNA £93'-UTR XA EAEA 2 7F mRNA
AR M miRNA BE, AEAMAE R R E ik 3

A AT AH AR AR A A A T o R R A EEA R
FHOR S SE i — RVEHE PR BT AW 2 AT 4
Hsa-miR-148a-3p X HAL ALK DUSPL . 58 & 8K,
miR-148-3p 7EHB /3 A A s JE ], 7R3 /e
o SCRTVE AR RE DN, LA, miR-148-3p VM L A
F0 =] f0 3 DNMT1 mRNA () 3'-UTR, [#{fk DNMT1
BT, E M A G5 (228, e A A Y
T~ s miR-148a-3p it 1] SRPK2 #2574 iy
R RARZ2HE 111 s miR-148a-3p 1 Fk ] L i 441
HHPIL ERBB3 Al AKT2 ) mRNA FIEE (7K, E—
A S MR A A 4 B R ZERERS R )" AR S
A I, hsa-miR-148a-3p TEFLRm AN ANZH 21 i 2 |
A, HAT R B A P A iR AR 28 R FLAR
PR AT, TES SR & PE, hsa-miR-148a-3p
PR g 20 AU R AVAER B3 I, 4 /N BRA A0 16
WAL A R P A

DUSP1 L FR Ay 22 24 [ 175 Ak 2 11 800 it gl 1R 1t - 1
(MKP-1) , s ¥ 7E3E 55 0/ N A A rp e 7 HE XL
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Fig.4 Expression levels of Hsa-miR-148a-3p and DUSP1 in breast cancer tissues and cells
detected by RT-qPCR. A, B: Expression of Hsa-miR-148a-3p and DUSP1 in breast cancer and
adjacent tissues detected by RT-qPCR; **P<0.01, *P<0.05 vs normal tissues group. C, D: The
expression of Hsa-miR-148a-3p and DUSP1 in MCF10A cells, MCF-7 cells and MDA-MB-231
cells by RT-qPCR. **P<0.01, *P<0.05 vs MCF10A group.
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Fig.5 Targeting relationship between Hsa-miR-148a-3p and DUSP1 in breast cancer. A, B: After overexpression of Hsa-miR-148a-3p,
the expression level of Hsa-miR-148a-3p and DUSP1 was detected by RT-qPCR; C: Prediction of the binding sites of Hsa-miR-148a-3p
and DUSP1 using TargetScan database; D: Target binding of Hsa-miR-148a-3p to DUSP1 detected by double luciferase activity
reporting assay. **P<0.01 vs NC group, NC WT group; “P<0.01 vs NC mimics group, NC inhibitor group.
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Fig.8 Hsa-miR-148a-3p promotes invasion of breast cancer cells (x100). **P<0.01 vs NC group, “P<0.01 vs NC mimics group and NC
inhibitor group.
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inhibitor group.
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