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NA P74 70 A 5% & K 39 FT 4K miRNA (pre-miR-
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Fig.1 The regulation of miRNAs
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miR168 3 3 ) LA 6] LOX T 78 APk R i 2635, 31X
B miRNA AT GE 52 00 i 3L sh 9 2% B b 10 56 [
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Table I Main abnormally expressed endogenous miRNAs in breast cancer and their target genes

B miRNA K HEIE FUBEE AR DGR L] 2L/ 7N BB AR SCifk
No.  miRNA name Target Functions related to the formation of BACA Cells/mouse model ~ Reference
MDA-MB-231,
1 miR-30b-5p ASPP2 miR-30b-5p A ~ASPP2 A —~AKT A —~TNBC 4 . [25]
HCC 1937 cells
. HMGA2,ERK/AKT/  miR-142-3p A =HMGA2 § — BC ¥
2 R-142-3 BC cells 31
m P STATS3 miRs-142-3p A ~ERK/AKT/STATS ¥ > BC ¥ ¢ cells I
3 miR-146a NM23-H1 miR-146a 4 >=NM23—H14—BC ¥ BC cells [26]
4 miR-934 PTEN miR-934 A ~PTEN y —~BC 4 BC cells [27]
5 miR-205 VEGFA,FGF2 miR-205 4 = VEGFA,FGF2 v —~PI3K/AKT ¥ = BC ¥ BC cellss [32]
6 miR182-5p CMTM7,EGFR/AKT — miR182-5p # = CMTM7 v ~EGFR/AKT » =BC 4 BC cells [28]
7 miR-29/miR-30 EZH2,LOXL4 EZH2 \ —miR-29/miR-30 A >~LOXL4 ¥y — BC 4 BC cells [29]
8  miR-9 FOXO1 miR-9 4 = FOXO1 y —~BC 4 BC cells [30]
9  miR-96-5p CTNNDI1 miR-96-5p A = CTNNDI ¥ —~BC ¥ BC cells [33]
miR-1591 miR-142-3p1 miR-146al miR-2057 miR-96-5p1
==0 ==0 =) ==0 ==0
VE@FA@
NM23-H1
T e
i
®ahg | O
% . CTNNP | )
(+)
AKT 1 WRERASOXE NANOG 1
Effect on breast cancer
miR4{161
A AKﬁ d——.
PTEN | %5/ ' Foxo1l —
CMTM7|
miR-306-5p1 miR19341 miR-182-5p1 miR-29/miR-301 miR-91 miR-302/3671
=0 #=0 =0 =0 #=0 =0

S0, Sk R X FLIE A TUUR R A I, 21T Sk FOR X FLE A IE PSR . The green arrow indicates the pathway that negatively
regulates breast cancer, the red arrow indicates the pathway that positively regulates breast cancer.
2 IAEILBRER) X 5 miRNA
Fig.2 Key miRNAs in regulating breast cancer
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200 L9180 T R0 ) S0 4 L R 8 41 T L g R 4
JfL g AR FITE#% . Hoseinbeyki 259 % Bl miR302/
367 R 11k Ik AR S5 5 LM 40 ML %) o g L O
b5 1) S8 5T B b B 0 A A 0 T R A e

FR i /D A T 4 I Jed 4 i 4 L 9F HL miR16 9 40 1 g
g H%IH miR302/ 367 75 3L Ji g8 4 M v %) 5 g 72 A
FPLIIR DhBE . Chin 55 o A= W {5 8 2% T EL HiL

Ji A ST 20 AR 5 Sl W A A G o R 4R 58 | g
1k . Western blot , % 3 2 B I 6 UE A5 4 miR159
R 6% 38 o 40 10 2 B W {55 55 5% [ 1 TCF7 4
il 35 5E L 5 3 MY C 8 17K BRI, AT 4 ) 2L A
PEM R (R 2) o 48 BTk MW ookt T AZEEH K
95 0 L2 LR e 0 R A RE AR i — B IR A
5T,

R2 IAREPEERERAHIMNEME miRNA K3 ERE

Table 2 Main abnormally expressed exogenous miRNAs in breast cancer and their target genes

R miRNA £ HUIER FUBRIEE AR IR AL 2/ /)N BB 2R SCHK
No. miRNA name Target gene Functions related to the formation of BACA Cells/mouse model Reference

TGFBR2,SMAD2Z,
SMAD3,BUBI, j3-
catenin

1 miR-16,miR-34a

)CT4A ,SOX2,
2 miR-302/367%% ,miR-16 ¢

miR-302/367#% 4 = miR-16 # >~ OCT4A,

miR-16,miR-34a * >TGFBR2,SMAD?2,
SMAD3,BUBI,3- catenin—~>BC ¥

MDA-MB-231,SK-BR-3 cells [34]

MDA-MB-231 #1 SK-BR-3
i [35]

NANOG SOX2.NANOG A > BC v cells
3 miR159 TCF7, MYC miR159 A —>TCE7 y ~MYC ¥ — BC ¥ BC cells [36]
4 miR168a LDLRAPI miR168a A — LDLRAPI { ~LDL § Caco-2, HepG2, rats [19]
hvu-Mirl68-3p A = OXPHOS ¥ —~SLC2A1
5 hvu-Mirl68-3p OXPHOS, sLc2ap Vi Mirl6s-3pt \ rice [20]

A—>GLU Y

23 H£YWEEREMMNEFEEERAN MRNA
2 B SR B S . KIILUR (B4
216 FE RPN I B IR 5 A TR B B s 7, 1
ZAHY) C AR L B3R 28 55 rh A5 21 A Ry
UUE . B P B P 2 F S AR A (S A e
2B W R FUIR IR TT O N — AR S sy i
BT — I A IR YT O & HYT ROR A B
TR, E E bR BRI T T EMAR T M
2S5 i BOIR IS AR B ik X 249 AR E 2 b AT
RAT, I S A AR S AR 338
TEIRT T FLIIE TP A PR B R A h 24

MepmiRDB J& — 4~ 25 F #i1 #) miRNA %45 4
AT 29 Fh 2 FAE W B 0T A B 45 7E 19 miRNA
P& AL miIRNA J7 41 R385 B AT b 245 5 5505
2o I AE MepmiRDB W3 [ X 4448 5 145 2
R 25 9 miRNA 48 78, & BT 28 A AH [A] Y miR-
NA JFF, EAT AT AR H A VAT 7LV FH A miR-
NA. PsRNATarget (https://www. zhaolab. org/
psRNATarget) s —MEY) /N RNA K61 #E 25 %L
i P2, ¥ bR miRNA J¥ 5 7E psRNATarget B 3 |-
55N L P HEAT UGB, I R 4% ) R R A7 0 A
EE 18 AN HMIEE miRNA FIFXF R 1) 44 A~ LI g A1 G
UL (£3) . X% miRNA 5 %07 40 &5F B T ik —
R R IR R IR 515 5 B, R FLIR IR YT 5
HEE A,

3 B E

JUE FLRIRR AR OG0 S 0 = W S IR R I SY B 4
Frel 7847 I 9 A & R A FE R 2 1Tt
UEAE SR miRNA FEGE IR 1) & Ak et # v b7
(18 IR 42 A T kg 2L g 1) S5 38 LA S I DR AR FRE 15
(g4 . AETE T AL P9 A P9 R miRNA AT 38 o 14
PR SE N mRNA 338, JE s m & (1 &k, I
S5 KRGS W, A TS e SNR T
miRNA 1.4 & Bl RE 0% JE A DL P9 % 74 28 1L P TR 1
miRNA [ F 1E , R FLIR S 2 W0 SR TP 4R 448 T
B A bR B 5 1R P AR

B 2 3 BURL AR 0 & miRNA A G A9 7L IR
S W B iR T Bt B W G 2 (8 B AT AE AE N TR M
miRNA & AR o1 & it S MEPE miIRNA [ 42
B $ 40 A 35 R o 35 R AR VR MR 2R 1) In) R, S5 30RF
FREER A —E R RBRME . B A N TR miIRNA
IHYT FLIR I IO 980 T B — AR, T L K
AR AR SIS B0 IE miRNA 5 48 W 7L AR 9 mRNA 2 [H]
M F . [, PR op B 2 7 g i2 06 vh A7 76 RIE
F/NH A 5 R 3 SRR miRNA J6 77 7L g
(RRFF 55 A 1 A 1 — 2B R T 2 i, b i 3o 2 A
B2 DTS 0 4 T B, LA & BT 2% 3L e B oA U
TEIG T VE A R0 U8 miRNA |, g LI b7 14 32 11t
B
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*3 MIREEFEBERTEAN MIRNA
Table 3 miRNAs with potential therapeutic effects on breast cancer
5 miRNA £ F5 J751 HERE BTy
No miRNA name Sequence Target gene Expectation score
NM_005737|ARLAC 2.0
NM_014873|LPGATI 2.0
NM_001031848SERPINBS 2.5
NM_001128933|SYNPO2 2.5
1 miR156 UGACAGAAGAGAGAGAGCACA NM_001199876|SERF2 2.5
NM_001199878|SERF2 2.5
NM_207645|C1101/87 2.5
NM_014048MKL2 2.5
NM_006241|\PPPIR2 2.5
2 miR157 GCUCUCUAUGCUUCUGUCAUC NM_001011718 XKR7 2.5
3 miR159 UUUGGACUGAAGGGAGCUCUA NM_014906|PPM IE 2.0
NM_133454SGSM 1 2.5
4 miR160 UGCCUGGCUCCCUGUAUGCCA NM_001080471[PEAR 2
NM_031904|FRMDS8 2.5
NM_001029883|C20rf71 2.5
NM_022492|TTC31 2.5
5 miR164 UGGAGAAGCAGGGCACGUGCA NM_014982|PCNX 2.5
NM_016257[HPCAL4 2.5
6 miR168 UCGCUUGGUGCAGGUCGGGA NM_145166|ZBTB47 2.0
7 miR172 GUAGCAUCAUCAAGAUUCACA NM_0012014071ZNE778 20
NM_020200|PRTFDC1 2.5
8 miR390 AAGCUCAGGAGGGAUAGCGCC NM_005885|MARCHG6 1.5
NM_007029|STMN2 2.5
9 miR393 UCCAAAGGGAUCGCAUUGAUC NM_001199214|STMN2 2.5
NM_005099ADAMTS4 2.5
NM_001135188lAGFG1 2.0
10 miR395 UGAAGUGUUUGGGGGAACUC NM_L44G61SESNS 20
NM_004252|SLCIA3R 1 2.5
NM_001042573IENGASE 2.5
11 miR396 UUCCACAGCUUUCUUGAACUA NM_199131|VAX1 2.0
NM_001203244|SEMA4G 2.0
12 miR397 UCAUUGAGUGCAGCGUUGAUG NM_017893|SEMA4G 2.0
NM_000655\SELL 2.5
13 miR398 UUGUGUUCUCAGGUCACCCCU NM_001190708lM TRNR2L. 10 2.5
14 miR399 UGCCAAAGGAGAGUUGCCCUG NM_016449|C220rf43 2.5
15 miR408 UGCACUGCCUCUUCCCUGGC NM_001258374|[EPS15L1 2.0
16 miR482 UUUCCAAUUCCACCCAUUCCUA NM_01527613ASHI 2
NM_025142|]TAOK 1 2.5
17 miR5139 AAACCUGGCUCUGAUACCA NM_006319|CDIPT 2.5
NM_001135188|AGFG1 2.5
NM_001145204|SHISA 9 2.5
18 miR528 UGGAAGGGGCAUGCAGAGGAG NM_003468|[F ZD5 2.5
NM_020645|NRIP3 2.5
NM_032236|USP48 2.5
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LEI Zhixin, YANG Haiyi, XIE Hao, HUAN Shijiao, SUN Taolei

School of Chemistry, Chemical Engineering and Life Science/ Hubei Provincial Key Laboratory of
Nanomedicine for Neurodegenerative Diseases , Wuhan University of Technology, Wuhan 430070, China

Abstract Breast cancer is one of the three most common cancers with the highest mortality rate in
the world and poses a serious threat to human health. MicroRNA (miRNA) , as a small molecule of gene
regulation , can mediate cellular target genes to regulate the occurrence and development of breast cancer.In
this paper, we classified miRNA according to their sources, reviewed the currently known functional proper-
ties of endogenous and exogenous miRNA (botanmin ) , and explored their regulatory mechanisms in breast
cancer.At the same time, the potential targets of exogenous miRNA associated with breast cancer were pre-
dicted by bioinformatics , which provided a reference for their application in breast cancer therapy.
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