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[FE] B& T miR-9-5p 7EFLIEH LU )Rk KL 5 R ERAFE R C R B miR-9-5p #UAE K JF /0 Hr HAE 2L
PR R, AR W ST ARG & PCR KN 83 5L A A 58 1F A 4 4P miR-9-5p M ARRT T2k 8. A HT
miR-9-5p FIE7K V-5 FUIRR B I R BRI 0GR . (EHZEWE B2 07 5 B0 miR-9- 5p V1A RS R - 7 208 DG B R R A
JEXARIER AT E LT, HER miR-9-5p AEFMEAL P RIE R TR EFAL1.45(0.41,4.72) vs 1.01(0.35,
3.68) ,P<0.01] , HKEKF- %zLHJ%Jwéﬂ,AiZ&%U\Hﬂlﬂa‘é.?jtd\\ﬂfﬁﬂ?ﬁ,&%%?‘&@y}i’(?ﬁﬁﬂ&lﬁﬁ7 A+ BN 4343
FR(P<0.05) , S g FAL  TNM J3 30 bk L 5 B U M N SR B AR K L7324 2 IR TE R (P>0.05) miR-9-5pE
80.95% (17/21) B = FAEFLIRIE 32. 56% (14/43) A I ML 2 Sk, 2 R HA ST EE L (P<0.05) . EWFEESTr
BT AR EE A 138 A4S, R0 6 SIRT1 BCL6 . FOXP1 45 44 s 5L miR-9-5p #LJE R Th i 45 v 7 200 ity %o 18k 25 38 1Y)
SN HES R 2RSSl R ARSI, & miR-9-5p id FHA SRR EREY, 2 5MEZIRME
4 {5 5300 5 R 4 T B R T L A FH AL
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Expression and bioinformatic analysis of miR-9-5p in breast cancer tissues
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[Abstract ] Objective To investigate the expression level of miR-9-5p in breast cancer and its relationship with clinicopatho-
logical features, predict the target gene of miR-9-5p and analyze its role in the progression of breast cancer. Methods The relative
expression of miR-9-5p in 83 cases of breast cancer and adjacent normal tissues was detected by real-time fluorescent quantitative PCR.
The relationship between miR-9-5p expression level and clinicopathological features of breast cancer patients was analyzed.
Bioinformatic methods were utilized to predict the target genes of miR-9-5p and screen the key node genes, and enrichment analysis of
target genes was performed. Results The expression of miR-9-5p in breast cancer tissues was higher than that in adjacent normal
tissues[ 1. 45(0.41, 4.72)vs 1.01(0.35, 3.68), P<0.01]. The expression level was correlated with histological grade, tumor size,
estrogen receptor status, progesterone receptor status, Ki67 proliferation index and molecular typing of breast cancer (P<0.05), but
not with age, tumor location, TNM stage, lymph node metastasis and human epidermal growth factor receptor 2 status (P>0.05).
MiR-9-5p was highly expressed in 80.95% (17/21) of triple-negative breast cancer and 32. 56% (14/43) of luminal breast cancer,
and the difference was statistically significant ( P<0.05). There are 138 target genes predicted by bioinformatic methods, and key node
genes such as SIRT1, BCL6, FOXP1 were screened. The function of miR-9-5p target gene focuses on cellular response to hormone

stimulation, negative regulation of androgen receptor signaling pathway, growth regulation and so on.  Conclusion miR-9-5p overex-

pression is closely related to the progression of breast cancer, and the
E&WE RN TR R H (2018N132S) regulation of hormone receptor-related signaling pathways may be an
YEZ BAGL:362000 RN, AR 22 16 B £ e AR BA 26 JL— O B2 Bt important mechanism.
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FLIR I 2 A BRI R P9 2 Mt DL A P e g
FIRHATHEAN W E Tt 7 g 2 B AR, 5L
Jge A A Dl B v B S B, A 2R o B
BT S0 AR BT UG | 52 R A v AR 4
T ZE ZAK (estrogen receptor, ER) \ 23 52 1K ( pro-
gesterone receptor, PR) AR A K KT 32K 2 (hu-
man epidermal growth factor receptor 2, HER2) Fl Ki-
67 HYZIL, JP N EE A B B I B B HER2 i %k
AR =B . B/ RNA (microRNA , miR-
NA) B— R HEAL RS L R/ 2200 1 3 G 4% 505
RNA, 20 U mRNA B9 37 -4k B XA 5
LI A BRI A FE PR A T, T2 5 25 T2
BUAS FEE FE)  miR-9-5p 7E JF 40 | 2 U |
B ZMEAE T W R s, B MR B R A R
2 RS R A REEFY R miR-9-5p S5
S rReep T b AN (K= RA S AN o 2 L1 DDk = f e B 7]
FATNA O AL YT AR FALT AR At
FEE SR miR-9-5p fEFLUE R PRI, 70
FES 1 PR B AR ) 5 2 2R AR WA B 22 07 154
AR AR R e A e s A v A IR PRI

1 BERHS Tk

1.1 —HAER vEFE 2017 421 H-2021 4 12 A
W) Be ATl RARIA AR A 83 191 L R g £ B AR A iF
FENTGE, MARRUE . QLR FLA L2412 QA 5
WG A B R, B18% ER PR HER2 Ki67 13
R, HEBRAR . OF & B H ; QAR AT 323 Hr
HiBRYY . BEX LM, RIS 27~81 %,
AR Ry 48 % A2 AU AR AR R IR IR P
S 70 B AR BERERRAE AR I PR o B, fb A T
4 ), ASWFFEIE A B B B 2 A0 B2 DY S L (AL
S BEBEAR 202220 5) BB AIE R A
L2 FERKFIFME AEAHLY A RNA $2HL
R E(DP439) W [ A6 RARAE AL BHE A Wl 5 00 5
sl & (K1072) , 16 B S5 APEXBIO A W) 3 986 5E
i PCRIXAI & (Q111-02) , W F B B MERE A= BB
OS] S RE B PCR A (F5 qTOWER3) , W H
51 analytikjena 2\ )

1.3 FHik

1.3.1 # 3% RNA # A HEMEYIRE W

AR LIBE )i 5% >2 em 1Y IE 5 42
FXFRRL KA EEHZILL 20 wm RV B 4~6
F 8 HOR B S i BB RNA $2 BG5S Ui B B
PEATHAE B0 AR VEBE B RNA, K1 RNA )
PRI G | 3 HC ok B 0 4l JBE |, A260/A280 L i 7
1.8~2.1 Z[aJ5 Al 1T cDNA 145 A,

1.3.2 ##% 78 RNase free B0 RECHI 20 pL 2
RIAZ 2 RNA 10uL . Oligo d(T), VN 1 ul FEHLE 14 1
pL miRNA 354 5% 54 0.2 w10 nM dNTP 1 plL. 5%
First-Strand Buffer 4pl., RNase Inhibitor 1 plL. Reverse
Transcriptase 1 pL RNase free Water 0. 8 pL, miR-9-5p
WSS W8 : GTCGTATCCAGTGCAGGGTCCGAGG-
TATTCGCACTGGATACGACTCATAC,, 2 I 4% 4 . 25
°C 5 min,50 °C 50 min,75 °C 15 min, ¥ %% 5% J515 3
cDNA i B 10 175,-20 CIRAF4 A

1.3.3 fet% %% F PCR PCR§ H{KZ:cDNA
AR 2 wl 51445 0. 4 wL 2x SYBR Green PCR Master
Mix 10 pL. ddH,0 7.2 pL, miR-9-5p I %% 5] #.
GCGCGTCTTTGGTTATCTAGCT, F % 51 . AGTG-
CAGGGTCCGAGGTATT, Wi 4AF:95 °C5 min;95 C
155,60 C 30 5,72 °C 15 s, fE¥ 45 ¥R, ids%k Ct {H,
PL U6 VEN NS IR SR 27 et b TR RE 5T
1.3.4 AR es 2L FLRESTHAE
SBR[ 7], R St Gallen 231 35 4 4 93 41 21
fE2E B AL, ER PR Y e FATMAZ, L 1%
A B 235 I A s HER2. 2635 LA > 109% 15 11 43
200 2 BB T S0 S O A LG £ (3+) SR BHE , 2+ 11
FEARZ DI 243K NAFEAE HER2 FEPR 314 Sk BH
PE,0 F1 1+ BPE™ . ER PR 1 Ki67 40 g BH 1 %
=20% BN EFRIK, <20% B AR,

1.3.5 fet@FHotfg o4 (I ENCORI i/
(https ://starbase. sysu. edu. cn/index. php ) 1 7HE5E [H
T, T 3 miRNA-mRNA AHELAE SO, ik 45 R i
& TargetScan ,miRmap .microT ,miRanda #1 PicTar s
JE e [R) 0 25 5, 1 metascape 4 E (https://
metascape. org/ gp/index. html#/main/step1 ) X it i il
HREIE AR G 7L AAR ( Gene ontology ,GO) 43T
TUAR L PR 5 3 R 41 H B4 45 (Kyoto Encyclopedia of
Genes and Genomes ,KEGG) & %577,

1.3.6 %95 e ZkmMsat N sting 7EZE
$ed5 e (https ://en. string-db. org/ ) FEAT F HE L [A]
Yt B FH A 5.4 FH ( protein-protein interaction, PP1)
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W25 8T, S A Cytoscape 3. 9. 1 3 {F2: 1l PPI
£, {81 FH cytoHubbadi {4 57 176 DB 1 A5 L A

1.4 SeitZESH 2 SPSS 26. 0 AT 4T
bR i 25731 B TR BORE L AL RO Y S AL K [ M
(Q,,0Q,) 1, R 225 HLBER H Wilcoxon £375 Bk
Rrg . THECROREDLGITRI A 4y RN, HE T X R
ZAFEARPIPI L BT Bonferroni B 1E7%, UL P<
0.05 JyzEF BA G 3,

2 & R

2.1 miR-9-5p FiFKESGKFEFTEHEZE T
PRERZHZ U miR-9-5p AYFRIA/K V- 3 i T oo IR 4l
21 1.45(0.41,4.72)vs 1.01(0.35,3.68) ,P<0.01], Lk
FEAZ miR-9-5p FRIBIKF-M i ECh bR, ik it >
1.45 19 41 BIREAS I R = 2R 2, HoR i A IRERIA 4,
G4 R FLUE 2 miR-9-5p AR 52HLR
2O R K/ Ki67 SEFE R EUA O, A iA gl
412 3 g HAE>2em Ki67 BEFHTEEL =20% I FL IR b
Bl TARIA L, 22 R EA G4 L (P<0.05) .
miR-9-5p [WFIAACVAEAIR 53— WA LR rh s A
F e R BAT Gei 242 X, P A & B8, = B ML
NIRRT R T A B B RFLIE, 25 5
Gt L (P<0.05) , = B FLER S = 283k Lol B 8Kk
T HER2 i3 26340 (80. 95%1s52. 63%) ,{H 74 57+ TC
Gt L(P>0.05) o #2052 IRR L
MR, KB miR-9-5p FKik/KF5 ER PR Y2 A
K, FUBE ER (PR AR Y miR-9-5p Fk/K T4
1 (P<0.05) , AN, miR-9-5p AUZERIKAE R E AR |
JHIRL TNM 238 R EL S5 SR A R LU HER2 RS
A Z RSS2 L (P>0.05) , W& 1,

2.2 miR-9-5p MEREFMIMEESTER  F
25 RIS A I AR Y 138 ML, GO ZMHTd s
miR-9-5p ¥UEE K Ty i 32 22 v5 L 40 i ok 3 2R o B
SN HEELZR Z K (androgen receptor, AR) {55 53 1%
R AERKEEEAY IR, WE 1, KEGG 41
Bret A 7R miR-9-5p #UIE PR 2 2L 4L Tl = % |
B I SR S S i, R 2,

2.3 REBEATEMEIN PPLAMERLER,
89 MUEEH W g 8 2 SN T 106 4% H %%
2,8 cytoHubba i {4 EPC 530k ek (1, L
th 2k CMEALEE 1 (sirtuin 1,SIRT1) | B 4 i bk 12 96 A1
T 6 ( B-cell lymphoma 6, BCL6) . X 3k HE % 1 Pl

(forkhead box P1,FOXP1) S5, WWE 2.

F1 FLREALR miR-9-5p RikKFSIERFEFFMENX

FE[n(%)]
iH n B EE X P
EE (%) 2.138 0.144
<50 48 27(56.25) 21(43.75)
>50 35 14(40.00) 21(60.00)

it 0.589 0.443

FEM 42 19(45.24) 23(54.76)

A 41 22(53.66) 19(46.34)
LR 4.583 0.032
192 % 34 12(35.29) 22(64.71)

3% 49 29(59.18) 20(40.82)
TNM 4339 1.264 0.532
1 18 7(38.89) 11(61.11)

I 50  27(54.00) 23(46.00)

I8} 15 7(46.67) 8(53.33)
R K/ (em) 4.850 0.028
<2 30 10(33.33) 20(66.67)

>2 53 31(58.49) 22(41.51)

MRS 0.579 0.447

PR 46 21(45.65) 25(54.35)

PR 37 20(54.05) 17(45.95)

SRt 13.333 0. 004
EhE AR 21 7(33.33)  14(66.67)

El B 22 7(31.82) 15(68.18)

HER2 52355 19 10(52.63)  9(47.37)

il 21 17(80.95) 4(19.05)

ER %k 10. 122 0.001
<20% 40 27(67.50) 13(32.50)

=20% 43 14(32.56) 29(67.44)
PR %3k 4332 0.037
<20% 58 33(56.90) 25(43.10)

=20% 25 8(32.00) 17(68.00)

HER2 Fik 0.018 0.893
FH 33 16(48.48) 17(51.52)

FA4 50 25(50.00) 25(50.00)

Ki67 BTt 5L 8.820 0.003
<20% 27 7(25.93) 20(74.07)

=20% 56 34(60.71) 22(39.29)

% 2 miR-9-5p FMMEFE KEGG #EEAMEHER

wil5 WP loglO(P) HIN
CAPZA1,RAB8A, NEDD4, CX-
hsa04144  Endocytosis -3.79 CR4, PDCDO6IP, ARFGEF2,
LDLRAP1,RANBP2
Ubiquitin
. NEDD4, CUIAA, UBE3C,
hsa04120 med}ated prote-  —3.30 RHOBTB  UBE201
olysis
Cellular  senes- IGFBP3 ,NFKB1,SIRT1,TR-
hsa04218 - e SN o ik
o RAB8A, NEDD4, MAP2KT7,
hsa04530 Tight junction -2.96 YBX3.SCRIB
Transcriptional
hsa05202  misregulation -2.70 BCL6, DUSPS, HOXALL, IG-

FBP3,NFKB1

in cancer
Neurotrophin MAP3K3, NFKB1, MAP2K7 ,

hsa04722 signaling path- -2.66  SHC1, CCNG1, TNC, SIRT1,
way FOXP1,50CS5
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GO0:0010256: endomembrane system organization

G0:0006886: intracellular protein transport

G0:0030029: actin filament-based process

G0:2000819: regulation of nucleotide-excision repair

G0:0032870: cellular response to hormone stimulus

G0:0001655: urogenital system development

GO:0060766: negative regulation of androgen receptor signaling pathway
G0:0035239: tube morphogenesis

G0:0040008: regulation of growth

G0:0061462: protein localization to lysosome

G0:0003158: endothelium development

G0:0051603: proteolysis involved in cellular protein catabolic process
G0:0002009: morphogenesis of an epithelium

GO:2000765: regulation of cytoplasmic translation

GO:0007283: spermatogenesis

GO:0006468: protein phesphorylation

GO:0016197: endosomal transport

G0:0009896: positive regulation of catabolic process

0 1 2 3 4
-log10(P)

1 miR-9-5p FIMBERE GO S HER

miR-9-5p 4& miR-9 F M A Z —, FEAEH K
MAGRG P RIK, FEABEAF TR HEY X
F1 miR-9-5p 5 Z R R 2 VI 3¢, 76 A A
Jifrgeg S R v A FE A T 28 0, A6 8 39098 v T i
] 401 6 PR {5 5 A% A 7 5 R HEAR IS A A
20 AR Y 76 B bR M AR A
TR ) Ao 2 2T R -1 P AR A A R A
miR-9-5p 78 3L 88 25 23 F0 41 A rb nT 1 A i gge 40 41
&SP € e I ) ] I N o N [ K R
JEIKF{H H AT RIS i A 58 4 B i

ARWFFELE H R I, miR-9-5p TEFLIRIEEH L b %
ik R KO 5 S 5 M R/ Ki67
WEPEHEECA G, AR IS g AL TNM 43 4 ik 12
LERTEER T K, miR-9-5p i ik 5 B HAR 221k
14 L BRI 1 A SELREAE A G, $7 FLAE 2L s v &
FEGL VR, 55 b i B 45 56, Cheng 251 IAH
miR-9-5p 7EFLIRIE & Kb m B E TS A R K
FARM BA TR AE

miR-9-5p 7F = FIEFUE PRI B = T
Bl A B B AFLIE, 5 HER2 i ek RIR 22 598

G0:0031647: regulation of protein stability
GO:0060828: regulation of canonical Wnt signaling pathway

HAGHEE L, SR RFLURE R ER/PR A E
BUAE, Bi 45 R R miR-9-5p TEFLIEAZ1rh 3R
ik 5 ER PR HEFFRIBE A, $7R5 miR-9-5p [HIIfE
W SR AR TR ER {7 5B RHE 3K P RS HAE
ARV Y 22 8] 3R GR 7K AR 22 5 1 2 AL
Barbano 2519 % 121 BIFLAREEPE S4B 10 15)/N-
FEATERA URPRASHES TR , & B miR-9-5p 55 ER PR
(AR S5 TUAHG R I 78 R OB AIG, S AR
FEEWHA I, [HiZBF5EH HER2 3 RIAAZLARE
miR-9-5p FikKF- T = FAEFLIRE, SIS IR L
FHIC, 25 N — BT L6 B = B 1 S e o 4
TR 2E 5T EZ A AL B A L ZLF 2R bR AP A7 7
UL BREASE M, A, Gt 25 A 7R miR-9-5p
(KK -5 HER2 IR TEE, 7l fES HER2 i &k
FELZFLY B AT O, PR T & 06 R 22
YN Z HER2 {RRIAIRH)
AWFE R A5 B 2507 % miR-9-5p
FTIREFE FHBL] , #0 LR B e 4 A A 5 2R b s L)
FREVD AN A SO AR {7538 B B a9 |
AR S A et B Pillai 2502 76 ER FHME4H i
FHIESE miR-9-5p 7 ER {5538 A7 221~ Pt B 4
R 08 ER FIAROCHRRE R T, AR 7EFLIRE TPl
HEE AP  Bandini 251 & B miR-9-5p 5 AR %
KRR, HFAEFUIRIE A R HiESE miR-9-5p /& AR
SRR H H AT S A R, HAE
FLEE T R EF A R
I PPT 45 43 M i % miR-9-5p 114 O it # It
VS HRc i 2 SIRT1 BCL6 H1 FOXP1, miR-9-5p
AISE A ] SIRT FEMA 4 A0 e REAE 55200
EAZTERE RIE  SIRT1 &—Fh TIT B4 K
F 25 SRR, 5 755 s T FL e had 3Rk HERGR
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5 ER Z M2 (R s G 8 BB SZ RN S B (S
S A G, TEFLR I b e -Ia) JS  a  vh e EE E
PEHIM  SIRT1 78 =B h 360k B E AR, 5
iR (R v R G 224 . BCLG 2—Fh7E B
HH REIbk LR LA SO R S i B LR
ol P S AT LR R A oA, Il A5
B ARG FE 1P Sl 5 L - e 2
PR . BCLG E 242 B0 FL s s 9] b 47
FE IR, = B FLRRE R M 38 52 PR R i) Joi
T AR T A 2 I T REIE 5 Noteh {5538
AR U R R AR Bl AR AR T
AR SV HIESE FOX R L5 FOXPT J& miR-9-
5p AR B 2 —1%  FOXP1 EHEFLIR & & X%
BEEESEIR T, A 436 ER 78N I 248 I i1k
AHSCIE R &3 , ] 42 11 2L B 200 J6 1 38 2R A4
PERETE  FOXP1 7EFTA 20 T R A FLAR S 4]
Fik BAE ER BH P RGO FL AR 98 rh R 3k KT
B0 X EEHFST 4 AR miR-9-5p HYLIAE SR
ZARAF TR

2i I ik, miR-9-5p 78 FL AR S 4 24U rpoad 33K
S it e B U1 G, 2 5 IR Z U R ER M
KI5 30 B ] e R L AR L] . miR-
9-5p £ = Bk FL AR P A R IR OK O B TR
RUFLARIE , v g8 J AN [R] 0 0 3 R e #E A T, LAk
MLEHIA T T — 25 0F5T
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