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The expression of miR-34¢ in rat model of focal cerebral ischemia
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Abstract : Objective To detect the expression of miR-34c in middle cerebral artery occlusion ( MCAO)

model of rats and to preliminarily explore the function of miR-34c and its target genes in MCAO. Methods

MCAO model of rats were prepared using thread embolism method. The expression of miR-34c was detected

in model of MCAO at different times using qRT-PCR. The targets of miR-34c¢ were predicted using bioinforma-

tics methods. RT-PCR and qRT-PCR were further used to evaluated the expression of targets in model of

MCAO at different times. Results MCAO model of rat was successfully prepared. The expression of miR-34c

was gradually decreased in model of MCAO at different times. However, predicated targets were obviously

up-regulated in model of MCAO at different times. Conclusion

miR-34c and its targets are involved in the

process of MCAO which play an important protective role.
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SIS TS KB SPF 2 e Wistar KB,
HILAREGHE 2 By A R A F 5255 3h ) iy i 57
VA FEARR R 6] 5% 512 56 3 0 1) 5 45 B R 0 77 B 2 Bt
SEY S PO AT . 5L Zh R 3R ) T
FEHITE 22 ~26 C,IJETE 50% ~60% , 52403 2
FRAHOCHH 2= Frds A, SE 90 sh W 24 B i 4 & oK,
TEAS B A S 56 LR RS 95 45 SR 1 e hlt 1 SR
WD PEARE 3R TR
1.2 A r sk fo MCAO BEAY 4 ) &

15 H Wistar K 5 27 2 5% 6 ~7 Ji, (K&
180 ~200g I, 38 i ki o 2l ik BH € ( middle cere-
bral artery occlusion, MCAO) ¥ il £8 Jy kP4 fi e 1.
B BEAEfT AR IR KR & 10% KA &
(0.3ml/100g) 8 Fi T 5 BRI i, 2% 588 A O 50 A 3
ik \Zh A1 Bh ik | £ P Bh ik, 45 FL 38 3h bk A2 A 3
Jik . V3 Sl Tk G2 18 4 AR 2k 38— B 45 1k i
& HAKEL (18 £2) mm, JHEELSEFLIEH &
WLk B G Rk, oy alik 5 e R b 3l ik B 2E 2
h 6h } 24h J& , BOR I R BT 5 i 2H 2R 2R A7 AH 5%
S, 5 HRBREF T IR T AR A Lt , AP gR
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1.3 miR-34c¢ & & A

Trizol B R Th 4 21K 5 RNA | 284N
AN g 32 0 PR 72 P P DK ARG DL RINAL 1 ¥R 82 4
B, FIH miRNA cDNA 55— & a1 & (KR
AR A BR A T ) B B RNA 33 5% 52 ¢DNA
FEHH miRNA 2 il & ( RAR AR A
FRAF]) X miR-34c (KB HATHM, qRT-PCR
SRR 28 (20l) :2 x Premix 25 PR 10, 10 M 45
59 0. 6pl,10puM 38 H 514 0. 61, cDNA 2pl,
dd H,0 6.8pl, FLL LR RN A 96 fL I A
DAL, ] B T A AR Al P B X6 L | B 7 A & FG e
Y65 i PCR Y ( Roche 480) #E17, qRT-PCR S )}
2495 °C 15min;95°C 10s,60 °C 20s,72 °C 30s,
40 MG 5 37 CORAF, THEDLA B3 B4 miR-
34c MIPNZHE U6 1Y CT E, A HA XI5 miR-34¢
FIRFAXS K, BN 3 DAL, SR A 3
RS (P34
1.4 miR-34c-5p ¥k B &9 Fm)

FIFH A= 9 2 8 A (9 808 E miRBase ( ht-
tp://www. mirbase. org/) | TargetScan ( http ;//www.
targetscan. org/) & miRDB ( http://mirdb. org/
miRDB/ ) X} miR-34c T BE 44 14 0 JE R R4 7 Faim]

SRIGAIFH Venny 2.0 ¥ 3 AN B e B kG 2% 21 1 #8
FEPH #4732 % (http://bioinfogp. cnb. csic. es/
tools/venny/index. html) , #— 4538 i & K D RE
B (https ://www. ncbi. nlm. nih. gov/pubmed) 5 3C
BRI 2, Pk miR-34c M REAGHDIELIA

1.5 RT-PCR #al #e25 B /£ mRNA 7K-F 09 &k

FIH FastQuant RT kit with gDNase ( KR4 1L
BHEA BRI D) B T HE A RNA 3555 4 cDNA | B
JoBCE 25 oDNA /R Z (10pl) ;& RNA 1pg,5 x g
DNA Buffer 2ul,dd H,0 %2 F] 10w, R%2],42°C
JE 3min, ZJEETUK L, SRIGHECE LSRR R
(20pl) : 10 x Fast Buffer 2ul, RT Enzyme Mix 1pul,
FQ-RT Primer Mix 2pl,dd H,0 10ul, IR5JE A
£ sDNA KRN, 42°CHEHE 15min, SR )5 95°C 7%
4 3min,

B IR SR DNA HEAT PCR 714 9 184
AZ (20]) 41 F:2 x PCR Mix 10pl,10pM |37
19 0. 4pl, 10pM R ESIH) 0. 4pl, eDNA 524
1pl,dd H,0 8.2ul, #3444 4 :94°C 3min;94°C
40s,55°C 40s,72°C 50s,30 MMEH;72°C 10min, Hx
J5 4°C 117, [FIRFLL B-actin A Z NI (51 %
W 1), PCR U Y45, 9 14 7= Wy k47 5 N A 5
JEEHLPK (100V,30min ) , HL Yk 45 oI5 78 B 8 43 41X
C SRS IR A5 L I I R AR E Dk SR R AT 4
Bro

A1 BB FI AR R

AR LA HE Y21 BB R
B-actin Forward ;5 -tggaatcetgtggeatccatgaaac-3’ 249bp
Reverse:5’ -taaaacgcagctcagtaacagiceg-3

Hspalb Forward ;5 -tctaacacgctggctgagaa-3 233bp
Reverse:5’ -agcagccatcaagagtetgt-3

Cacna2dl Forward ;5 -aagtggacctggtgcctatg-3’ 243bp
Reverse:5’ -ttggccatcagaagaaatce-3’

Sperpingl Forward ;5 -ccgecctecacagectcage-3 186bp

Forward ;5 -tiggtcteagecttcttegt-3
Cntn2 Forward ;5 -gcagcagtggggtatigttt-3 728bp

Reverse:5’ -cttcageteccgtagtetgg-3’

1.6 qRT-PCR #m| 3ok B 69 & &

FIH SuperReal PreMix Plus i85 & ( KAR A4k
PHEABRA A)) ¥ ER i 51 cDNA 4T qRT-
PCR 473 (20ul) : E¥FS19 0. 6ul, THE514 0.
6l A 2ul,dd H,0 6.8ul, 2 x SYBR Premix Ex
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Taq 10pl, & &8 [ E LC480 %% i f& PCR X
W, I N RR R AR PR 95°C 15min A8 1 95°C
10s,i8 k 60°C 20s, #EfHi 72°C 20s,40 MEFR, H
o B-actin NS IR, Z5H K 3 LT 45 R
PoE ., AR Bk 2 A R A H RS
(AR IR K
1.7 %it o

K H GraphPad Prism5. 0 B4 X} Fr 4552 56 %0 4
AT HT AL B, SIS SR x =5 Row, AL LA
K K56 P < 0.05 NEFAGHFE XL,

2 #HR

2.1 miR-34c £ K RS fo BE A R ) B 14 &%, 44 &
B

H A qRT-PCR 7 4501 miR-34¢ 76K B
JRFR BRI 2h, 6h K 24h AR R kAL, 5
X HEAH G, 2480 2h B, miR-34c &KL E T
27.4% 2R BB GI¥E (P < 0.05) ; Bl 6h
Bl ,miR-34c (FRIER FHET 57.76% , 22 R B A5
TR (P < 0.05) ; GRIALET A5 F] 24k, miR-34c
kB R T 74.16% , 25 BAGHFRE X (P
< 0.05), 455 BH R S BUR & Ak SR 1] )
B, miR-34c W RB BT REBE 2R
miR-34¢ 7£ K R #5475 1 2o 2 v ke 3] o 22
R ERT . WL 1,

1.2+

T
iﬁa.s- .
g
0.6 ke
g T
3 *dk
= 0.3
‘g
0.0 —
BFEARL Stmoh Seimeh Hhm24h

‘/‘i:lﬁﬂ’i%?ﬁé}l?}ﬂkt, *P<0.05;"*P<0.01
A1 miR -34c £ X R4k R F) B ) SAE R B 64 Rk

2.2 miR-34 ¥ L B 89 Tl

Fl ™ %P5 8 ( TargetScan, miRbase,
miRDB) Tl miR-34¢ MFEEER il T R85
A8 TN S TE A F AR AR 22 0], PR, 3 AR08 e o
) miR-34c $BIE R B H ANHIIE . 285 FH Venny
2.0 R it 3 AHCHE A I 3 A Bk PR T AL AR

Mro g5SaniE 2,76 3 AN 27 AN FE
W F) A miR-34c ML

B2 3 AN AETANE M miR - 34c ek B R E

T FE R DI HE T BE (GO : Gene Oncology ) 5 X
BRAG 2, R3S 4R 1 27 AN #JE [R] v gt — A5 ki
4 A HE DR A — 20 B SEER IR IE, 3X 4 S FE A3 )
A :Hspalb ( Heat shock 70kDa protein 1B) , Cac-
na2dl ( calcium channel, delta subunit 1) , Sperpingl
( serpin peptidase inhibitor, member 1) & Cntn2
(Contactin-2) , 2 43+#FH T miR-34¢ 5iX 4 4~
FEREDY 37 -UTR X PRRCAYTE O

%2 miR-34c 5¥ LR TR HL

AR Ak HE V27!

CUGCGAACACCUCAGCACUGCCA. ..
AR

CGUUAGUCGAUUGAUGUGACGGA

Hspalb3’-UTR 5
miR-34¢ 3’
Cacna2dl 3’ -UTR 5’ GCCUGAAGCAAAUCUCACUGCCU. ..
miR-34¢ 3’ CGUUACUCGAUUGAU(E[G(I;/I\EQGA
Sperpingl 3-UTR 5 GAGUCAGGCUUGAAGCACUGCCA. ..
miR-34¢ 3’ CGUUAGUC(l}AUUGAUéllj(‘;J\(ll(lg(EA
Cntn2 3 -UTR 5’ UCCCCUCUCACCCAG—(IIJ?(?[{?(‘:(EA

miR-34¢ 3’ CGUUAGUCGAUUGAUGUGACGGA

2.3 RT-PCR #n| ¥k B 89 & A

FIFH RT-PCR J7 i A6 4 A3 R 7E KBS
PR Gk I0 2h ,6h [ 24h BRI G RIRARE . Z5 R
anpE 3, #83E A Hspalb, Cacna2dl, Sperpingl 2
Cntn2 Y62 SR il sy ) 9 385 hn , FLERak B e & 1 7t
¥, Hspalb FEH FFRIATES M 2h B8 _E T, 5k
I 6h HE ek 8 i K, Bl 24h Fik & O R R,
Cacna2dl FEPIAYFIATEGRIM 2h B3 FIF, HARGR
I 24h N— B AR FRRC R R IR B . HE K Sperpingl
MYFEIRTESLIMN 2h EAABIE Sl 6h Fik B3 I
Ft, HFE 24h FRibFe8iTt i, B Cnm2 M3RAE
#55 Sperpingl [WFRIK— 3, BE & Bk I B 1] (9 3 fin
HARRFFE . X EELE R R IX 4 A HEHITER
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B Jey 0 it ot A e HE EE LA T EL AR FH AL
AR, F T e it e 2 v Bl 2 i iy FsF ] £
O miR-34c HYFIAE I TR 4 S
PR 2RIk S B b a3 BT DL tE— 20 ] ik S 5L
AT BE J& miR-34c B9 0 3L [, fib AT 7T B J2 3
miR-34¢ M IHEEAE R ZFEDIRERY

b 1.2
X 1.0 3 BFARE
B 0.8 EX) skin2hl
o 3 stumehid

Z 0.6 I Shin24hiA
=

Kl 0.4
i

8 0.2

0.0~

Hspalb Cacna2dl Sperpingl Cntn2

55 RaAk, " P<0.05;* " P<0.01;" " " P <0.001
B3 RT-PCR #de ik B 69 %A T 1L

2.4 qRT-PCR # ) e 3k B 64 & ik 1oL

i —2EFIH qRT-PCR Jy ¥ K6 I 4 4~ $8 3 R 7
KEURHBIR B2, 6h Az 24h BRI rp i) ik A8 4k
K25 5 5 RT-PCR Jy ¥ 36 A — %, Hspalb & [H
IR EAEGRIN2h BN T 4. 6%, Stifieh ¥ hn 1
8. 6fi%, B i124h EAR T (H 560 AH LA W35 2
5o Cacna2dl FE K Y Ik B AE B M2h T 1724
i Bkifi6h _EF 175, 7145, BRkii24h B T6. 6845,
FEIA Sperpingl B IATEGRM2h _EFABA KR 1t
SR Hieh B ge it e X, 24h ik B E T
L SRR IR AL, 4545 SR Cntn2 1Y 26 35 4 3R] B
JE24h Ik 3 JEXT A4, 1965, qRT-PCR &5
i — 5 2 BH 33044 3 PR A R S B sl i 54 45 38
PR R HEAEH LR,

o
L

O BFAE
, B3 gm2h
£ stimeén

‘ ‘m D si24h

Hspaib Cacna2d1 Sperpingl Cntn2

BREMERRE

2 N & @ @
L X L 1 '

E.5MF RaA, "P<0.05; "P<0.01; " "P<0.001
B4 qRT-PCR ¥ fe ik B #) A T AL

3 itig

S LA AR 1 A I R 28 R e WL, Tl 5
LB 1L 2 28 200 B Bl ., e 2 B A I IR B, 1 K
AR R, E RTS8 7 T RE S R AE SN
AT R MR SE AR A O, (AR AL
HIEANTERE AR 7~ , I SR e it ml 5
AL ZH 2 miRNAs 3515 & A4 i 1 284k, &
miRNAs 25 T Fii S 1L 59 #5245 35 #2 . Dharap e
TS, R BRI 65 1015 KA B2 22 Y miRNAs R
KA, BL)E 6h % 3d, 4 20 4> miRNAs AU
IR RAEAR  HA = 9 4~ miRNAs I EREEH
B3, Lee 5 ESLK BUKSL I 3h &5, miR-200 %
% ( miR-200a, miR-200b, miR-200¢, miR-141 and
miR-429) Fl miR-182 ZX % ( miR-182, miR-183 and
miR-96 ) ik 1 ; ix Bk Il 24h /5, miR-19 Fl miR-
681 ik FIH I miR468 F35 N M, A#F5Eh Ik
ARSI T miR-34¢ 76K BRI AR AR SR 101 J5 1h,2h [
24h J5 YRR, & IR A R s A 3E K miR-34c
TEMF D2 R R I T ka3, R miR-
3dc FER N R i ik P & #E B A

miRNA 3= 5238 o ] 45 HOAS [R]85 [ Y R 58
RV FhAE YRR o A By 2 i
I miRNA ¥EEEDH 1 8 25 4% . Zhang 25 I 4R
Y5 B AT miR-34¢ FFEREA 3] 3 4~
FEIN . 4238 & M 148 (2nf148) , Kruppel F£ K T 4
(KLF4 ) Al i, /s #3744 K IR F Z 4K o« ( PDG-
FRA) ,3X 3 3L PRRS 7 & Az Ffe v 2B 5 & & A
5%, Song % UM 2 BEE C K (MARCKS)
miR-34¢-3p 5 0 3 [, miR-34¢-3p i i I
MARCKS & Al 11 & 25 Sf 100 161 -9 40 J ) 3 4% 142
7. AW IRATE R 3 B B RS A
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FOIL T BE & 4R, e 40 4 N SEE N miR-
34c WEEEL A, Jf i — 20 3@ & RT-PCR J5 i A6l
S TLAFEHE PR AR A BR300 A e o A55 78 o (1 3K
47 i 5 ke ot s 0 18 4 o i B B S b Tk A i —
B 4 A FEF AT AR miR-34c RYSESERH . TR
NI AE 5 SR RF ST FPERIEIX 4 HEJE R B oh B, 1F
— 5 3R miR-34¢ RLIAER X,

25 Lk AW A TR E] miR-34¢ 7EK
B 0 ik 8 o AN [+ B[] s RS TR o ) ek AR 4k, I
FHAEIE B 207 BT miR-34¢ AOFLEED , DL KA
I 281 A 35 R A A L 08 i e i AN [ i (1] 5 A5 75 v
[ FRRNEN, XN G SR ABEIY miR-34¢ 7E BRI
05 T A VR FE AL 4 At B 2 P i 0 S0 A
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