812

ISSN 1007-3949 Chin J Arterioscler, Vol 25,No 8,2017

[X

BEHS]

1007-3949(2017) 25-08-0812-06

miR-4463 1E B 5 2l bk B Ak P ZE0E H 1) 2638 fe &

I

X

€

MEE, TEE, & &°, K %, 2EB', £ F', A
(BHEAXFIWEEREFZER TS 2 GAES R 3 HEERLE M w4 %M T 646000)

[XEiA] miR-4463; TFRMRAMMERE,; miRNA GH F %
[ ZE] HBHH E microRNA-4463(miR-4463) F£ T B3 AR ARAC ] 2 (ASO) & & o 2 Fo 20 22 P 64 R ik T AL,

FERETRRESL, Hikx KA miBNA SR F ik ik ASO B X fext BA B £ R P £ F K& miRNA, Real time PCR
HARIAE ASO & & Foxt AL T miR-4463 69 £ A K-F | SF 347 W6 AR o 2, Sk B FRm 244 5 miR-4463 ¥e
B, Gene Ontology F# KEGG ## B 5 AT AR iAoz 585, HR  LABamik ASO & F hik ¥4 51
A miRNA Z LA it 1.5 45 (P<0.05) , miR-4463 £ ASO & H e R fem T o & MR R P R k3 B HBIK, A
Fontaine 521 22 % TP AMEEFHTEIN miR-4463 e X A 5@t AR ASERE4E,
518 miR-4463 £ 5 7 ASO #9mA2 Ak THTARIET ASO ¥4 4

[FESZES] RS89 [CERARIEAE] A
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[ ABSTRACT ]
obliterans of lower limbs ( ASO).
miRNA in the plasma of three ASO patients and three controls.

Arteriosclerosis obliterans;  miRNA microarray method

Aim To observe the expression of miR-4463 in the plasma and tissues of patients with arteriosclerosis
Methods miRNA microarray method was used to screen the differentially expressed
Real time PCR technique was carried out to verify the ex-
pression level of miR-4463 in the plasma and tissues of 50 patients with ASO and 50 healthy controls, and the relationship of
clinical stage with miR-4463 level was analyzed. Target gene prediction software was used to predict target genes of miR-

4463, and then the function and signaling pathways of predicted target genes were analyzed by Gene Ontology and KEGG

- KR -

pathway. Results
times (P<0.05).

creased, and decreased gradually with Fontaine stage.

were related to cell polarity, migration, lipid metabolism and endocytosis.

Compared with the controls, 51 miRNAs changed in the plasma of patients with ASO more than 1.5
The expression of miR-4463 in plasma and vascular intimal tissues of ASO patients was significantly de-

Bioinformatics analysis revealed that the target genes of miR-4463

Conclusion miR-4463 is involved in the

pathogenesis of ASO, and decreased miR-4463 level may indicate the occurrence of ASO.
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Table 1. General data of study population

— BBt ASO 4 (n=50) XFHEZH (n=50)
AR (%) 75.72+10.52 73.67+7.92
$/ 4 (1) 27/23 26/24

W AR () 10 8

R (1) 9 6

f= ML (48] 17 0

Wi PRI (1)) 13 0
1.2 RNA $2E

B 400 pl i % 4% B8 3% 7 & 9 % 4 (miRNeasy
Serum/Plasma Kit, QIAGEN) # H & RNA, /A
7 wL 1.6x10° # I Spike-In ( Caenorhabditis elegans
miRNA 39, cel-miR-39) fE b % J LL3F f o %
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W 80 4 (miRNeasy Mini Kit , QIAGEN) # 47,
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david.nciferf.gov/ ) .
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Figure 1. Altered miRNA expression in plasma of ASO patients
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Figure 2. miR-4463 expression in plasma ( A) and intima
(B) detected by qPCR

2.3 miR-4463 HFRIXKFES ASO T HIRX R

TSI ASO B miR-4463 AYARL SRR 5
IIf R4 ¢, 85 50 1] ASO 3% 4% Fontaine 433
N 4 3 3T BN R 4030 A8 2 TP miR-4463 13K
KK, S5RFRI miR-4463 HEIBKTTE 1 1 8
R IR R PSR (E 3)

121

1.0
50.8 r
$06[
o
20.4r
[}

0.2t

miR-4463 relative

Stage | Stage Il Stagelll StagelV
3. miR-4463 &%k T 5 ASO £:E Fontaine 9 HiHI X &
a N P<0.05,b 24 P<0.01, 5% B4 HA ¢ S P<0.05,%5 Fontaine I LK,

Figure 3. The correlation of miR-4463 expression with Fon-

Control

taine stages in ASO patients
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BCL2L11 BCL2-like 11 osis facilitator | Related Genes Homo sapiens
GOTERM_MF_FAT microtubule binding, cytoskeletal protein binding, tubulin binding,
1QSEC2 1Q motif and Sec7 domain 2 | Related Genes Homo sapiens
GOTERM_MF_FAT small GTPase regulator activity, guanyl-nucleotide exchange factor activity, ARF guanyl-nucleotide exchange factor
activity, GTPase regulator activity, nucleoside-triphosphatase regulator activity,
AMOT angiomotin | Related Genes Homo sapiens
GOTERM_MF_FAT angiostatin binding,
ARRB1 arrestin, beta 1 Homo sapiens
GOTERM_MF_FAT enzyme inhibitor activity,
CLDN1 | claudin 1 | Related Genes Homo sapiens
GOTERM_MF_FAT structural molecule activity, protein domain specific binding, PDZ domain binding, identical protein binding,
CLDN19 claudin 19 | Related Genes
‘GOTERM_MF_FAT magnesium ion binding, structural molecule activity, identical protein binding, ion binding, cation binding, metal ion
binding, —
CYTH3 | ohesin 3 | Related Genes Homo sapiens

‘GOTERM_MF_FAT small GTPase regulator activity, guanyl-nucleotide exchange factor activity, ARF guanyl-nucleotide exchange factor
activity, phospholipid binding, phosphatidylinositol binding, phosphatidylinositol-3,4,5-trisphosphate binding, inositol-
1,4,5-trisphosphate receptor activity, lipid binding, GTPase regulator activity, phosphoinositide binding, nucleoside-
triphosphatase regulator activity,

FGF1 | fibroblast growth factor 1 (acidic) | Related Genes Homo sapiens
GOTERM_MF_FAT pattern binding, glycosaminoglycan binding, growth factor activity, heparin binding, binding,

polysaccharide binding,

FGF2 fibroblast growth factor 2 (basic) | Related Genes
GOTERM_MF_FAT attern binding, ion channel activity, voltage-gated ion channel activity, voltage-gated calcium channel activity, cation
channel activity, calcum channel activity, glycosaminoglycan binding, growth factor activity, heparin binding, channel
amv?, paseive transmembrane transporter activity, voltage-gated channel activity, gated channel activity, substrate
ecific channel activity, voltage-gated cation channel activity, carbohydrate binding, polysaccharide binding, metal ion
t b

ransmembrane transporter activity, —

FGF5 | fibroblast growth factor 5 | Related Genes Homo sapiens
GOTERM_MF_FAT growth factor activity,
FZD4 | frizzied homolog 4 (Drosophila) | Related Genes
GOTERM_MF_FAT Wnt-protein binding, Wnt receptor activity,
HK2 hexokinase 2 pseudogene; hexokinase 2 | Related Genes Homo sapiens
GOTERM_MF_FAT nucleotide binding, nucleoside binding, purine nucleoside binding, hexokinase activity, ATP binding, sugar binding,
glucose binding, purine nucleotide binding, carbohydrate kinase activity, carbohydrate binding, adenyl nucleotide
binding, nbonuclectide binding, purine ribonucleotide binding, adenyl nbonucleotide binding, monosaccharide binding,
s ecopr tomosapens
GOTERM_MF_FAT nucleotide binding, nucleoside binding, purine nucleoside binding, protein kinase activity, protein tyrosine kinase
insulin-like growth factor

activity, transmembrane receptor protein tyrosine kinase activity, insulin receptor activity, i
receptor binding, insulin-like growth factor binding, ATP binding, GTP binding, peptide hormone binding, purine
nucleotide binding, guanyl nucleotide binding, growth factor binding, enzyme binding, kinase binding, protein kinase
binding, phosphatase binding, protein phosphatase blndm&, rotein domain specific binding, adenyl nucleotide
inding, ipoic acd binding, carboxylic acid binding, insulin-like grow(ﬁ factor [ élnalng, insulin-like growth factor 11
binding, protein complex binding, ribonucleotide binding, gurlne ribonucleotide binding, adenyl ribonuclectide binding,
guanyl ribonucleotide binding, SH2 domain binding, Eegh e binding, hormone binding, 3-phosphoinositide-dependent
rotein kinase binding, phosphoinositide 3-kinase binding, insulin binding, insulin receptor substrate binding, cofactor
binding, coenzyme bindin , PTB domain bindin 3
I e —
GOTERM_MF_FAT nucleotide binding, nucleoside binding, purine nucleoside binding, endopeptidase activity, metalloendopeptidase
activity, ATP binding, gegtldase am";x' metallopeptidase activity, zinc ion binding, ATPase activity, Fegtxde hormone
inding, purine nucleotide binding, adenyl nucieotide binding, beta-endorphin binding, ribonucleotide binding, punne
ribonucleotide binding, adenyl ribonucleotide binding, neurotransmitter bindin . peptide binding, hormone binding,
identical protein binding, protein homodimerization activity, ion binding, cation binding, insulin élnalng, metal ion
binding, transition metal ion binding, protein dimerization activity, peptidase activity, acting on L-amino acid peptides,
PDE3B Related Genes Homo sapiens

‘GOTERM_MF_FAT c¥cllc-nucleotlde phosphodiesterase activity, 3',5'-cyclic-nucleotide Ehosghodlesterase activity, 3',5"-cyclic-AMP
phosphodiesterase activity, cGMP-inhibited cyclic-nucleotide phosphodiesterase activity, phosphoric diester hydrolase
activity, enzyme binding, kinase binding, protein kinase binding, protein kinase B binding,

it e gt o copr e T ——
GOTERM_MF_FAT rotein kinase activity, protein tyrosine kinase activity, transmembrane receptor protein tyrosine kinase activity,
platelet activating factor receptor activity, platelet-derived growth factor receptor activity,
PTGER3 prostaglandin E receptor 3 (subtype EP3) Related Genes

GOTERM_MF_FAT ligand-dependent nuclear receptor activity, icosanoid receptor activity, prostanoid receptor activity, prostaglandin
receptor activity, prostaglandin E receptor activity,
Dt inse, P actvto, s 2 catotic sbun T ——
GOTERM_MF_FAT nucleotide binding, magnesium ion binding, nudleoside binding, purine nucleoside binding, protein kinase activity,
rotein serine/threonine kinase activity, AMP-activated protein kinase activity, ATP binding, purine nucleotide binding,
adenyl nucleotide binding, protein binding, bridging, ribonucleotide binding, purine ribonucieotide binding, adenyl
ribonudeotide binding, ion binding, cation binding, metal ion binding,
R cons | i sapns |
GOTERM_WF_FAT enzyme binding, kinase binding, protein kinase binding,
PPPIR10 rot atase 1, requiato tor) subunit 10 |  RelatedGenes |  Homo sapiens
GOTERM_MF_FAT DNA binding, RNA binding, enzyme inhibitor activity, phosphoprotein phosphatase inhibitor activity, protein
hosphatase 1 binding, zinc ion binding, phosphatase requlator activity, phosphatase inhibitor activity, protein
hosph:

atase regulator activity, enzyme binding, phosphatase binding, protein phosphatase binding, transcription
regulator activity, ion binding, cation binding, metal ion binding, transition metal ion binding,

4. miR-4463 T8 E F Gene Ontology 73 45 R
Figure 4. Gene ontology analysis of miR-4463 predicted target genes

msice T o motanssecrgonan2 | lascones | _tonosapers |

KEGG_PATHWAY Endocytosis,
[ wwn it | lescenes | Honosapens
KEGG_PATHWAY MAPK signaling pathway, Chemokine signaling pathway, Endocytosis,
e et | colesouss | amosamens |
KEGG_PATHWAY Ww(%)r Tight junction, Leukocyte transendothelial migration, Pathogenic Escherichia coli
infection,
[ oo T s T faescenes | tamosapens
KEGG_PATHWAY Cell adhesion molecules (CAMS), Tight junction, Leukocyte transendothelial migration,
o wrobestarowacior s s | Reliogcenes | _tiamasapens |
KEGG_PATHWAY MAPK signaling pathway, Regulation of actin cytoskeleton, Pathways in cancer, Melanoma,
s gown acorz00s) | uscenes | _tomosapens
KEGG_PATHWAY MAPK signaling pathway, Regulation of actin cytoskeleton, Pathways in cancer, Melanoma,
 sownmews | eesceses | omosaens
KEGG_PATHWAY MAPK signaling pathway, Regulation of actin cytoskeleton, Pathways in cancer, Melanoma,
[ e mmttonoomsbump | celscores | tomosapens
KEGG_PATHWAY Wnt signaling pathway, Melanogenesis, Pathways in cancer, Colorectal cancer, Basal cell carcinoma,
hexokinase 2 pseudogene; hexokinase 2 Homo sapiens
KEGG_PATHWAY Glycolysis / Gluconeogenesis, Fructose and mannose metabolism, Galactose metabolism, Starch and sucrose
metabolism, Amino sugar and nucleotide sugar metabolism, Insulin signaling pathway, Type I diabetes mellitus,
insulin receptor Related Genes
KEGG_PATHWAY Adherens junction, Insulin signaling pathway, Type II diabetes mellitus, Aldosterone-regulated sodium reabsorption,
[ retsoscenes | tomosapens |
KEGG_PATHWAY Alzheimer's disease,

PDE38 phosphodiesterase 38, cCGMP-inhibited Related Genes

KEGG_PATHWAY Purine metabolism, Insulin signaling pathway, Progesterone-mediated oocyte maturation,

KEGG_PATHWAY Calcium signaling pathway, Neuroactive ligand-receptor interaction,

oo, AP 2ttt Beggees | ooz |
KEGG_PATHWAY Regulation of autophagy, mTOR signaling pathway, Insulin signaling pathway, Adipocytokine signaling pathway,
fiyperrophic cardiomyapathy (HOM)
PRKAB2 rotein kinase, AMP-activated, beta 2 non-catalytic subunit Related Genes

KEGG_PATHWAY Insulin signaling pathway, Adipocytokine signaling pathway, Hypertrophic cardiomyopathy (HCM),

[ 5. miR-4463 T EE KEGG pathway 73 #1455
Figure 5. KEGG pathway analysis of miR-4463 predicted target genes
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i/ RNA 437, 2 5.0 108 KRG IR E, 645
ShGKAE Ak | LR AR | PN R B I PR A A B
AP AR miR-21 2 I A P W UL G B T
Fo A T 0 EE A5 Y, miR-155, miR-221
miR-222 Fl miR-126 J2 L4548 P S vy 4 5 B il 5 [
T miR-210 . miR-126 , Let-7 H A4 {12 7 1L 45 387 4k
AIThAE M BFSE R miRNA 1Y %35 HA A% 1Y
B2 RS AL SURE S AR A2 ) miRNA 4
BEL A6 B0 0l 51 R 1E 2R miRNA 2 35 7K 2K
AR IR miRNA HH ) T3 i ) F BEIR AT,
A R R I R IR S L R R R D
KA W R I, PR miRNA 2 37 150 12
Wrbr&d ., HAT, P62 miRNA 75 Z R85 bR &
VI 4% 4R 1 . miR-130a, miR-27b  miR-210 7E Ifil
BRI ORI ¥ & A I S R IR A A

LWREY " M miR-25-3p Fl let-7d-5p AT 1EH
VERTEARAE o0 Uk R R R M AT Ak

X UELE AR R miRNA EA 54 (I RIZ Wi A
Wang AT R R R R T ASO AR 1A N
2% 52835 miRNA, R BLH A 12 4 B 2 £5 U
L33 AT 1A%, Zad o dr & BLERATT A 1M 2K
IOVAEAE =R AN I R S S o T R
I3 miRNA (475 Ak AT B e 1M 8 2 8L A% . 4B
RI ASO HEAA 3K FZH 20 3% 1 A9 miRNA R i
(1 miRNA (5 240, X 1] RS R 7E ASO &, i
F el koA P T 2 kOB AL T B IR A X
PG 5 50 RNA =5 [ MR, DR e 2 I 45 41 41
FRLILE TR I 2 221> miRNA BT FE
ARWFFE 1 Sem i ASO H 3 I IE B X HE A4 afi 2%
miRNA 05 F i 26 7T GE 48 78 ASO % 7% ) miRNA , If:
Wit qPCR 7E ASO £85I JE RN ML 487 PN 1 40 2 v ik
FTHE, LU ASO 112 Wi Ik i 2R AR i .
F AT T Real time PCR B iiF & B miR-4463 7478
A5 P R ot 25 39 4 25 e LR UK 7E Fon-
taine 1 3] BB S [RAE, TFBEE ASO /™ FEFR K ik
BT R, B8 miR-4463 1E ASO By & A4 & it 72
T 25 T B 40, PR miR-4463 JKF 0] fE R
ASO By KA, BFFE K B miR-4463 235 7K 78 HiAth
PR AT MU, Ding %517 & BUOE 2R miR-4463 7F
LRI LA R T B ETE, Lu 2T K B
I miR-4463 FIR /K- 75 30 ke P vk 5T st
(aneurysmal subarachnoid hemorrhage, SAH) & Jf 4k
K AERKIAEFE ( delayed cerebral infarction, DCI) Hi 3
TR, MAETC DCL Y SAH Bk [T, xuegh
FABUER] miR-4463 B 2 35 7K -5 505 Y 28 Rl 25 )

AR AELR XTI 12 WA T 245 6 1 TR ¢ B A HeAth
oRIE L

SRR R AL B T8 B P R 0 A0 47 AR Ak
BRI AT LA M A R SR T R
A AR A AR A O IR E A R B
S3HT R I miR-4463 1) #E Ik R4 45 55 0 T AH G JE
BCL2L11, 5% # & H K AMOT , CLDN1, 5 41 iy
IWAEVE A 2 ) IQSEC2 , ARRB1 45, X 4% L
it — L Ut miR-4463 ik 7K 1 AR 5 Bl ik o A
ALt R UIAH G, JLHL I 7T BE ¥ B 3 5% ) if A
LIRS T A0 I B A W 55

25 LTk, ASO FRAA 2K HH 2> miRNA FKikK
R AR  miR-4463 78 ASO & L3¢ 5 45 P ik
FRI AT B, H M 2K 3k /K5 Fontaine 4341 4H
X, H-1E Fontaine 1 JRD & 2 T U, #5111 3¢ miR-
4463 [ TR VE TR /R ASO KA M TERR
SCHA A Z Ak, R R ko LSRR, 5 3
AHIGE HIEH SO BRA D KRR TR YRR AR i
FPBE, ABFFE HEAT T 12K miRNA kil o,
FrAERIPRE 2K 5 ASO B 396 78 IfL & 717 miRNA
FEIRTEAT, 0T DIHERR H B o] 68 I AT M 2K miRNA
FEIRTER T, IR i 3 2o HE 5, ek 25 57, o B AR
2% rh 22 5% 33k miRNA F2 Wi (8, 5 2278 145
VA B2 24t R 0t A5 - 9 AL &4 e R A 9 miR-4463
FIT)HE B R R, T 7R miR-4463 (1) 55 Rk e
T Bh kA Ak P ZE AR R A9 VE L, R HAE A ASO fY
ISR bR AR Y7 5 S B
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