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e Z AWM T A oM dn b4 i 25 F (acute ischemic stroke, AIS) & # f i F 4 RNA
32-3p(miR-32-3p)K-F, it T H HAISK megAn X . R %0 K 2 RE B4k R % (RT-
qPCR)M| 7 894 AIS % # A 894 & B xt F& A& o A miR-32-3p/K-F-. 15 A & 4 5 445 B T miR-32-3p
o9 ¥e K, K F DAVID#IE Fst ¥e K B £ ot AT ) ez o tr. SR BT, SrRasarbin, A1S4
A FmiR-32-3p K- H 5 £93.284%, £ F AT FH M (P<0.001). miR-32-3p7T ft AL £ do i 25 & 84 i
B MG . BRI A s S B . 45 R AR, f A miR-32-3p KT H 5 AISH F i
A, TR A AISH B AW IFEHZ —.
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The Study of Serum MicroRNA 32-3p as Potential Noninvasive
Biomarker in the Diagnosis of Acute Ischemic Stroke

Han Bing'¥, Yao Yuan'*, Guo Xiaoliang', Li Pan', Yuan Jun', Zhu Runxiu'*

("Department of Neurology of Inner Mongolia People's Hospital, Hohhot 010017, China;
“School of Life Sciences, Inner Mongolia University, Hohhot 010021, China)

Abstract  This work was aim to explore the association and role of serum miR-32-3p in patients with acute
ischemic stroke (AIS). Blood samples were obtained from AIS patients (7=89) and controls (healthy, #=89). miR-
32-3p was measured by RT-qPCR. Bioinformatics database assay was used to predict comprehensively target genes,
and the gene ontology and enriched pathway of target genes were analyzed by DAVID database. The results showed
that the serum miR-32-3p level was significantly increased about 3.28 times in stroke patients compared with the
controls (P<0.001). The miR-32-3p was associated with the cerebral ischemia, reperfusion injury and apoptosis
after cerebral ischemia. The results suggested that the miR-32-3p level was significantly increased in serum of
patients, and serum miR-32-3p might be a novel potential biomarker for clinical diagnosis of AIS.
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MW 2R ZERNEERR. B, e
(32 Wik 2 K T CT i A% 2% SR, IR IR
b R A AR K R A, REAE O B R . BEE IR
R FUII A WIIR N, A% 2 B SCHE i3 i FR
microRNAs(miRNAs) A A2 e 14 & i H. -5 6 ifi 14
A H R SRS, A5 L i e i AR PR ER AR 2
WibR EP BTG TT HAR .

miRNAs/Z T 4 5K K I — 28 9 U P 50 8% /)
S FARGRILRNA, KN N18~25 M H IR, il 54
mRNAPJ3'AERIEIX 456, 155 55 KB fiFmRNA
BE PIHImRNA M BHE, M50 #E L R ) k021,
miRNAsZ 5117 AR & 14 28809 (1) 99 25
P2, GngEgR. O IR WE RFMERFES.
EmiRNABF 78 IR N, miRNAZ i 53 3% 31 4h 78,
ZEREOL T miRNASCE, X8 B miRNA AT S il Al
w4, B HAT AL, A3 518 R miRNA S L
VEME, [ A ke 22 K F T AR E miRNA S e if 1
i Z MR R HATCZ KL FimiRNAsS
557 e i P i A A R R R . 5, KR B I
T E VE24 h, Il #ZmiR-19b. miR-290. miR-292-5p
KT, X e b I miRNAs A BE B A i 26 1 (1)
SEIG E Wb BV . BT W 7S HRIE, Dicerfi ) G
Z [ SR TR ETAR M, T S W Dicerf 1 1 3 K]
miR-8 U 7] DL T miRNA 24 (1) O 8 PR T, T PH
IEMZ IeA PES, miR-146A/G2E 7 8 R 4 18 5 B
LA g 2 H A

FRATT 2 Bl AE A R B ot o 2 e R R R R AT T
miRNAsH 3% 24 3 Hr, 383 br e B afn 4 o 2 b/ i
KB AN E K OImiRNAs & = 484k, K BL T #H10.
A g I miRNAs 7+ b & #ImiR-32-3p, 18 1o S 2
I e B R B Wi 20U M 1A (RT-qPCR) X #4 55 2H 25 )
BEATIIE, R IUAHE T T AR, miR-32-3p7K P1E R
SEHEVESDOK BB 4l fixg 26 v 4H R T 150(6.23+0.71), %
5 BHA B EHWP<0.01)(CR kK E ). miR-32-3p7E
I 0 2 R 2 R KT A L R 5 A DL 4
AHIE ST H FH SE I 9% 96 58 B PCR I 5 1EA8 MmiR-32-3p
S I P o 2 e 5 0 R N A i i R K 2
S, BRI 2 Wk iV v A o ) IS 2R bR A

1 MRE57FZE
1.1 —R&#ER
ARSI 2016556 H 2016412 H N5

HiA XA REFL S R 202 R0 1 R 14 dN
R K602 1) 2 Sl 14 fidg 4% v 28 2 L8945l (ATS
MHyo FrA NikBE R HEDReskdi. Iy
PRGBS 2. A% WA LR AR L IR 1 g 45 21, 3
2 L2 DY Jis i o 9 2 R 2= 0D 5 PR I RE A8 12
W bR AES X HEZE K 5 R AR B A A v O {3 2
) ekt i B ML AN 1R L85 (tef B ZH): N 3 ANk ok b 1
ZERTHIOT I Fra i U R B e ) Fn it A =
IEBAEFAES. AHACHES TAZFEHBEBX
N REREAS B ZS 51 2 ik
1.2 miRNAsHz BV R

BT 520 2 1405 3538 AR A0 G ik 1M 2 miL,
IR 2 000 t/min Ly 5 min, Y58 EJE 115 500 uL,
80 °CLRA7F % H . KH Qiagen miRNeasy® Serum/
Plasma(QiagenA ] )ik 71 & £ 1F 2P 3% 3 17 miRNAs
AIHE Y, Iy & # 200 L, 1 FAmiRNeasy” Serum/
Plasma Spike-In Control(QiagenA )i 7TmiRNAsH]
i 5 il cDNA A B 1% M TagMan®™ MicroRNA
Reverse Transcription Kit California 94404(Applied
Biosystems 2 A )il #% 5 i ) & 5 4 A0 R EAT
(ClontechA ). 101 4% 3 A FH 253072, miR-39P4 S 2
X35 5| ¥ ~: 5-GTC GTA TCC AGT GCA GGG
TCC GAG GTA TTC GCA CTG GAT ACG ACA
AAG C-3', miR-32-3pZE3 5| #)°4: 5'-GTC GTA TCC
AGT GCA GGG TCC GAG GTA TCGC ACT GGA
TAC GAC AAA TAT-3'.
1.3 miRNAsSEE

R Mir-X™ miRNA qRT-PCR SYBR® Kit
(Clontech 2y &1 )i 71 & #4420 B3 AT . cDNARLAR i
FE2015 5 1 FH, LAmiR-39 A Y 3L MY, 5 & i 5
Y. 5'-CAC TCC GTC ACC GGG TGT AAA TC-3"; &
&= NF514: 5-TCC AGT GCA GGG TCC GAG GT-3'.
miR-32-3pE & _LJiE 517 5-GAA TTT AGT GTG TGT
GAT ATT TGT CG-3'; €& Fi5149): 5-CAG TGC
AGG GTC CGA GGT AT-3'. M 4 #4857 &
YL P REAT o SR MR FAEN KT, AR
HAT3REZ R
14 EYEERENH

5 F AR A5 R O B s PR T miR-32-3p
AT RE R FEHL DR, HUH = 2 %45 FE (miRanda. picTar,
targetScanS)H: A AZ £ AE N R W E S, JFil il
DAVID ik PR B B 2 P o) Bk R AR (1) D g
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TEEDT
1.5 GitEoth

Jt A 54 K FSPSS 13.08E 17 G it o0 1. it &
SRR R AT B BURHIA Dlxs RoR, 412 (8] EL
BOR Hde I oiE R OT R K. BLP<0.058 % 57 A 4t

HEI-PE

2 HR
2.1 lfmpRZER

AISZH 55X R E R 250 AFle . AR AR
O e T 22 S T e vk 3 o AISZELAE w5
WK S RS S B A o A B R G R 1T
PR, FERR S ImH =, /% EREA.
[7) 25~ Jfe 2 R A PR R 7 T B i v 1% I 2H.(P<0.05)
(E1).
2.2 [EmiR-32-3p7kF

12 FHRT-qPCRAG M ATSZH AT B 2H ifiL i miR-32-
3p/KF, SR LR, AISZHL I EmiR-32-3p/K - #H
T E(3.28%1.31), Z A WEMEWP<0.001)(E1).
2.3 5B X miR-32-3pTHREAI TN K 5547

81 FH A= W0A5 B2 3 H s 22 Tl miR-32-3p ]
RE A BIRR O], B = A0 3 A SR R R AR
HAE30RANERE . BEE AR T E TR TR,
miR-32-3p Tl ¥ 2L R 4R & 11 43 7 Dh e B AR AE
BT4E . 55 S AMDNAK HI 55 (3R2), HLIER4E

GV SR T EEREGE G TE. p38L
R F IR A B (mitogen-activated protein kinase,
MAPK){5 5 i@ A TAH A 1225 (3£3) .

AR TR, G E RIS AR AT ME 3R 0 ik
Sl LA 4 PR OR3P, %A AT RE S 40 i B4 AR bk 298
FE[A -24H 2% X&E H (B cell lymphoma-2 assaciated X
protein, Bax) & 41 ffl 2 2% (cytochrome, Cyt)/ 5 #7141
HPT-AT R0 p38S1h3 1 KGR I JE P4 e T, ok

5.07

Relative expression
T e
(e} w (=) W (=) W (e} w
: ! : ! ’ ! : 1

(=]
W
i

0 l
Control AIS
#ExP<0.001, 55X IRALELEL
**%P<(0.001 vs control group.
Bl AIS{A 5% ER4E MEmiR-32-3p7K FELER
Fig.1 The comparison of serum levels of miR-32-3p

between the AIS group and the control group

=1 AIS A5 3 BLE—AR G R B R EL 45

Table 1 Clinical characteristics of AIS group compared with control group

AIS4] X HE A Pl

AIS group Control group P value
Number 89 89
Age, mean (SD) 65+5.9 64+2.7 0.063
Female sex 43(48%) 42(47%) 0.881
Smoking 33(37%) 11(12%) <0.001
Hypertension 51(57%) 33(37%) 0.007
History of alcohol intake 22(25%) 8(9%) 0.008
Diabetes mellitus 18(20%) 8(9%) 0.034
Hyperlipemia 21(24%) 10(16%) 0.301
PHS/TIA 8(8%) 0(0%) 0.004
TC (mmol/L) 4.23+1.67 4.01£0.87 0.132
TG (mmol/L) 2.17£0.60 1.56+0.30 0
Hey (umol/L) 24.0342.17 13.2622.07 <0.001
LDL-C (mmol/L) 4.43+0.65 2.89+0.12 <0.001
HDL-C (mmol/L) 0.88+0.45 1.06+0.12 <0.001
UA (umol/L) 413.2+14.7 355.3+21.6 <0.001

PHS/TIA: BEA: A< o B33 40 8 e Bk i & AF 52 TC: RBEEE; TG: Hil =5; Hey: FIAL:HEZR; LDL-C: K3 R

F—JIE [ % HDL-C: % FEJS 32 A -IE 0 UA: JRIR

PHS/TIA: previous history of stroke or transient ischemic attacks; TC: total cholesterol; TG: triglyceride; Hey: homocysteine;

LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; UA: uric acid.
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A A i 2 v ) R TR o 2 B AR Y e, e i X )
TUAE TR 57 4 rhp38 43 12k 19 58, $27p38 T fig
25 7wk B O RE 1015 5 2, KRR
i R AL P VRE V24 b, I DX 2H 2 p3 8 F) i P 4 i
PERERPZ TT RO TS, KW p38FE MK BRI f5 #h &2 ToIH T
Fty e e i A O,

&2 miR-32-3pTUNEEEREMEEAFIL D5 FINRELR

Table 2 The molecular function of predicted target genes of
miR-32-3p by GO term

4TI PR
Molecular function The number of genes
Membrane 84

Zinc ion binding 60

Transcription factor activity 59

Integral to membrane 56

Transcription 55

Nucleotide binding 53

Metal ion binding 51

Signal transduction 39

DNA replication 44

Transferase activity 42

ATP binding 41

Protein binding 125

Calcium binding 22

RNA binding 13

I BRI FTAE B, BRI i AR RS A T 40
TS 0 2H 2 1 0 A ), A T PR (R 1
VEFH, 8 By 1 T4 b 50275 3 T 400 e w4 K fi 6 1f 5
o 158 B () AR AR i B A 28 R G 3, 1 R T PE T 40 A
11 T 6 2 sk /) i AR A A Rk 55 JRK i T g B
T HAH G PR 40 B R - 40 R SR BRI - 1 4 A
F-2. AN -8 A4 2-8 4 I E w4121
s, MH 2 BT E 4/ =4 E4I/ 3=-10
AR A I R A RO

DL B 2 43 BT iR, miR-32-3p ] A S Sk
R A H [ s I A P VA 45343 AR i R 1T 4
HET

3 itie

AT R, 5 X P, AISZH B3 ik
miR-32-3p7K-F-BH & EF, FfidE— il A MG B
KO B oy M 7 LR BE AR L R Th Ak, T AR Bl
P G 2 o R 7 S

FIH A AL, X FmiR-32-3pREE &5 K2
55 AIS R Ji 45493 A 493 J5 18 52 R A SSIF 9 i oA DL
RIE. AW, miR-324% K ILAE 2 Fft 83 1) & o5 1ok 7
A HUE JE RN, miR-327K T i e % 48 52 45 1)
Y 4k 820735, AT S BRI R A Rt . AR

R3  miR-32-3pTUNEEEEMERRMFIL ST EDFIIRER
Table 3 The biological process of predicted target genes of miR-32-3p by GO term

Biological process The number of genes
Repression of pain sensation by the transcriptional regulator 4
DREAM

G protein signaling

Agrin in postsynaptic differentiation
MAPK signaling pathway

G13 signaling pathway

Angiotensin II mediated activation of JNK pathway via Pyk2

dependent signaling

p38MAPK signaling pathway

Signaling of hepatocyte growth factor receptor

mTOR signaling pathway

Melanocyte development and pigmentation pathway

Neuropeptides VIP and PACAP inhibit the apoptosis of activated T

cells
Calcium channels

Wnat signaling

Calmodulin-dependent protein kinase activation

Integrin signaling pathway

Fc Epsilon receptor I signaling in mast cells

11
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TR I, AIS B MIEmiR-32-3p/K -8 & 7w, ik
VG BT BoR, miR-32-3piR KA W e s 5
GEAE Tl k. p38SMAPK/SE 5 il & A1 T4H g I T
o XPEIN, miR-32-3p 1] REAE i 4% H & H T A
BT VE FH, T I PR 1 AT R e e A R R
KEHRIYReMZ 5 1G5k, H+, MAPKE 5
WAL T S M, 24 NS S
SRR A, A AR AME B AL s Al k%, EAE A
TR i, AR FRIA . p382MAPK(E 5
PR E B, R SRR L, RFE. 4
TR QHRRIETS O I 55 0 T R PR 45 B AR
FHU, i FE R IR, p3 815 53 % -5 i il L 1 452473
AEY)RRM, G AE 50 %18 5 40 15
SHBS 5 MERA. RESHBE RN,

M2, MiEmiR-32-3p 5 AISH % V) AH 1, H
IKF T T A 2 B ATS T8 7 L3 AE W bs S 2
—, NAISILE F 2 Wi AR TSt 7R n k. 841
TEAE F S A v 1) 46 S P AT 42 1 e O B 2 Hp A 2
W ZZmiR-32-3p A FrmRNA . #5515 5 3 1% ¢
TR AE L, B Al ER AR R FE . R ZE TR A
06 7K B A7 150 LA B PR T2 K, DAITE SR Y b 4
miR-32-3pXf S i A H (R 52 AL o
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