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E BRI ATE miR-124 f= MAPK/ERK #7254 A 58 K R AT 2 a8 o) Hwa A L T AR ALl . 73k AFF R4 SD K R KA
4 AAEF R4 (Sham 41 ) AEA 28 (CI 40) \miR-124 28 (miR £8) &A% 58 +miR-124 48 (Cl+miR 28 )fefi5i 4% 52 +MEK/ERK F2Lit 7] 28
(CI+U0126 48), K JA mNSS #4536 K KAV Z 2 e B4 A2 5, R A TTC F: &AM Az st 6 AR, R B X 3 e e & IR 2249 %
L, £ 8 TUNEL 3 & 34m & R b 4 29 108 =, TRIzol %3250 % RNA,RT-PCR #1 miR-124 ERK1 #= ERK2 4 H & i&,
8 B oS5 6P ik sk Aam) Caspase-3 . Bax Bel-2 MEK2 #= ERK1 % & & ik K-F, £8R: 5 Sham 284» miR 2848t ,Cl 41 . Cl+miR 28
Fo CI+U0126 40 X 2,49 i 4% 84k A2 .mNSS 3% 5 Fo i 47K 3 £ 2 3 Hn(P<0.01), Sham 1. miR 28 CIl+miR 284+ CI+U0126 21 X
R IRAE P BRI R IR E ST CLA, B4 28 K R 49 Al 2 7045 M4 s 37 B b ILAS A 45 e 20 I3RS 55 9% 32 B 4L ; 55 Sham
A4+ miR 284838, Cl 2 K & P miR-124 9 & ik K -F B E H%4K(P<0.01),ClH+miR 284 CI+U0126 28 K A, P miR-124 ¢ &L K-F 2
# FiA(P<0.01), TUNEL # &4 % 27, 58 440k, ClHmiR 204 CI+U0126 4 kK & F A =3 % 2 % (P<0.01),ERK] #=
ERK?2 # mRNA #a5% & ik K-F34) 8% FiH(P<0.01), 54 m4a, Cl+miR 284= CI+U0126 20 X R s 2 4% F Caspase-3 #= Bax &
b & A KF B ETIA,Bel2 HEag A AT B E EA(P<0.01l), 5HEA 44 L, Cl+miR 284+ CIHU0126 28 K R H 4L 4R P BRER AL
9 p-MEK-2 #= p-ERK1/2 & & A& ik K -F 3 22 F#(P<0.01), £5i8:miR-124 7T #id i 374 MAPK/ERK 43 5 38 2869 30 7%, ik Y i
AR K B AGAP 2 ey B, AR BRI ER

4815 : miR- 124 ; MAPK/ERK 4% 5 38 % ; s A% 70, ; A 2 4 LA T
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ABSTRACT Objective: To investigate the effects of miR-124 and MAPK/ERK pathways on neuronal apoptosis in rats with cerebral
infarction and the possible underlying mechanisms. Methods: In this experiment, SD rats were randomly divided into a sham operation
group (sham group), a cerebral infarction group (CI group), miR-124 group (miR group), a CI+miR-124 group (CI+miR group) and cere-
bral infarction+tMEK/ERK blocker group (CI+U0126 group). The mNSS scoring method was used to evaluate the degree of neurological
damage in rats. The cerebral infarction volume and pathological conditions of rat brain tissue were detected by TTC staining and Nissl
staining, respectively. TUNEL staining was used to detect rat brain neuronal apoptosis, TRIzol method was used to extract total RNA,
RT-PCR was used to detect miR-124, ERK1 and ERK2 gene expression, and Western blot was used to detect Caspase-3, Bax, Bcl-2,
MEK?2 and ERK1 protein expression. Results: Compared with the sham group and miR group, the cerebral infarct volume, mNSS score
and brain water content of the CI group, CI+miR group and CI+U0126 group increased significantly (P<0.01). The results of Nissl stain-
ing of rat brain tissue showed that the number of Nissl's body of rats in the sham group, miR group, Cl+miR group and CI+U0126 group
was higher than CI group, and the brain neuron structure of the CI group was destroyed and showed nuclear shift and cell pathological
changes such as necrosis. Compared with Sham group and miR group, the expression level of miR-124 in CI group rats was significantly
reduced, while the miR-124 expression level in rats of the CI+miR group and CI+U0126 group were significantly up-regulated (P<0.01).
The results of TUNEL staining showed that compared with the CI group, the number of apoptosis in rats in the CI+miR group and
CI+U0126 group was significantly reduced (P<0.01), and the relative expression levels of ERK1 and ERK2 mRNA were significantly
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down-regulated (P<0.01). Compared with the CI group, the relative expression level of Caspase-3 and Bax protein in the brain tissue of

the CI+miR group and CI+U0126 group was significantly down-regulated, and the relative expression level of Bcl-2 protein was signifi-

cantly up-regulated (P<0.01). Compared with the CI group, the relative protein expression level of phosphorylated p-MEK-2 and

p-ERK1/2 in the brain tissue of the CI+miR group and CI+U0126 group was significantly down-regulated(P<0.01). Conclusion: miR-124

might inhibit the activation of MAPK/ERK signaling pathway, reduce neuronal apoptosis in rats with cerebral infarction, and finally play

a protective role.
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RS

fIiA5i 7L (cerebral infarction, CI )& —F Bl i P4 i 1 & 0
SRRSO IR 25 BEE —REEERY, CLJ2 b v 4t
S R Y A2 2Lk, I 15 R o 5 R e SE T2 ™ o A\ Sffit
JRRERY F e 0 7 | R ) P A SEAR A B S BUAS Pt ) pr 28 e )
B A ZE 32 S AR R IR | 7R i IUE O PR sk
SRS R ZAH G, (R, CT /Y 2T fnR Y A R L,
B2, BRTC T REAE 05518 B 1% ALK RIS 2

2 B E IR AL 14 (mitogen-activated protein kinase,
MAPK)ZE(F 5% i SCsVE R, 5T 3RI , MAPK/ERK {5
SSIBA N TR AR S L R ) SERE RN A L T 2 O R
MAPK/ERK 34 12 75 717 i 45 70 1) 184 58 Fn 43 Ak v o e 31 24
Fo miRNA 75 20 A 375 Sl h R AR EEEAEM , i i . o
AT, miR-124 75 AZSFIREL ) B AR 2 R g by
Fik,miR-124 BAERHMZITTE T WIER, WIEfEdpas
fil ) R A 35 T A 1) e 28 0T a3 A R S A 2 5 A4 e )
A, miR-124 BT S5 Z /MM LIT B RS, TR, £/ R
CI R miR-124 W] 0% Wnt/B-catenin %53 % , 5 230
CLRBRAMZITI T, Yu FHIESE miR-124 ({40 /E 7T &g
EFX C/EBP-o AL [l A4 2GSRI, 56T K RIGAAE S5
MAPK/ERK {55 & 2% 72 5 i & 4 L R T 22 1Al 1Y 56 &R DA )
miR-124 X CI < BRUPH 22 241 Jf 94 T Y 5% M AT X MAPK/ERK {5
I P VR R i O SR HRGE . R, AEARHESR P, LA SD R
Royxi gy CIRRY BF5E miR-124 3@ i3 9775 MAPK/ERK 1%
FXF CI K B b 2 4H 8 T s i B i i 2 2 A U4 Ve o

1 pR 5 07

1.1 #4

12-14 JH k8 (270+ 13.1)g A4 1 P Sprague-Dawley
(SD) KB 74 22 3830 K 2 PR 2 R R 22 S i gl ) Hho (SYXK
(8)2018-001) H24Hk, JCELAY Ji e FiA i JE g8 114 22 57 (P>0.
05), TRIzol i&F| (Invitrogen, 15596026-JY ), micrON™ miRNA
agomir (Ribobio, miR12130042 ), Super-Script IV S #% 5% (RT)
i & (GeneBetter,P414-100),RIPA %1 % 5% i ( Amresco,
N653-100ML ), — $it ERK1 F1 ERK2 (Bioss,bs-0022P), — #i
caspase-3 (ThermoFisher,437800), — i Bax (Sigma-Aldrich,
B8429), —3#i Bel-2 (Bioss,bs-0032P), —#i p-MEK-2(Omn-
imAbs,OM187874), — #i 1gG (Santa CruzBiotechnology,
sc-2004 ), ECL 2& [ J5t B35 #6; 132, 37 ( Solarbio , PE0010 ), PVDF
i BioRad, 1620177), — 3] i (BCA ) (TCI, B3509)..

1.2 7k

12.1 RIGHAFMZIYRBIET RIS R Y Longa Jrikmg
57k vh 3 ik 4] 22 (middle cerebral artery occlusion, MCAO ) K Fil
FRAD AR B CLASEAY 4 B B 2% 8 2 E 224 SRR 7
JEE R, RGBS 22 TR B KRN 34 36 w48 s 5 4L 22 TR Bl ik AN
TNk IAE LTS B WK se T 4G , /3 B BN KA TIN )
fiE s IO, AN SV D45 A e AL T sh 29 18
mm, Fifif5 25 LI N B ik PR B 4es% 5 91 . ¥ SD KBkl
WA R BF AR AR FEA L (CT 2 ) \miR-124 20 (miR 41)
Ji#EFE +miR-124 £ (Cl+miR 41) kA5 +MEK/ERK BH i
4 (CHU0126 41), &40 5 Ko CLBE IR RIE 23
HLBET 2 H(Hk CL4]) ., ClHmiR 2R B PG o7 4 5 154X
# micrONTM miRNA-124 agomir {1 A K K% ,24 h J5 0 gE
LGRS JF TR 823280 5E . CI+U0126 4K B« CT AR 7Y
AT SrJE, f#H A MEK/ERK BH ¥ 71 (U0126, & 41 19
MEK/ERK FE¥# 30 )AL 3R, 4 U0126 ¥ fig T B RR 52 viold h - Fi
BERL 40 umol/L ¥ Edt 10 pL iFWRIFEA 5 H CLES AL AR
SN K . AR A KBRS L, HARHRAER] CUBTRIZ
{F s miR-124 20 R 7R TF-A 4 I FRAE Al 07 37 A 8 16 430Ky
micrONTM miRNA-124 agomir 7 A K FUK % .

1.2.2 KR mNSS S S/KERN  ARFREMPLIEE
007 72 JF 3T 4> (Postoperative modified neurological severity
score, mNSS )Z% Schabitz H 7 (15K, I T MBS . A
S PR IR MR IR O 0-20, Horpr 0 ARRIEH, 1-5 fURER
FEB , 6-10 AR B, 11-20 AR FE B3, 20 TR E™
WP TIRERA o IS K A < 45 415 BIE 5 R R, 952
IR i 2 2, 2 o v I L I L IR S FH BB NI TSR E K
43 ARG IRGHFRE S BN &, ARG A TR NS T(85C)
5 h EFRECTE , BUAEI R A Sk E .

1.2.3 TTC &N piE AR e XL B EhE R RHE
R SEERR R 2%80 I L 240 RR B S OE 5 s =k UG
T BRI B R R S AW B £, BT -80°CUkAH
PV R 30 min, HCH KLY, DA 9 057 B FH AU 1) )i 4 P
1.0 mm FEARVIBUR AL R, B H LU R BOAMIET 6 F
KUl R BT 2% TTC %, 37°C ok ik ke i &
30 min, 85T 4%2 5 H S [ 8 DT IR, SR g0 A Ab B ZH )
R 3 W EH NS AT 6, FEAEHS A M 2 2 0, e tn,
JEERSAHHLE AR, ] Image T 3.0 IR 53 BT (AL BLITAL
Ji 20 25055 A ST TR A FEAR R . BUOR BRI W) R, #847
Je Yy £ (Nissl staining ), 15 51 B S L R0 A, £ 20
min, Ji5 FH 218 7K % - Nissl Differentiation 434k 8s, Ji5 B2 K HE
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YRR BR . SRIGHRIK I JGK 2 BEAN R SR AN B R
AR TSR, e ARG 0 RS (0, AR IR

124 TUNEL 8 A RRNAZY R (FAYES 3 R)E
F 60°CHYBEFE P LS 30 min, SRJ5H FHRBE (5 minx 3
W), I 100% 21 95% 2. B 70% LB K 3 Y. SR H)
5 A K E 30 min, JfF PBS Yk, REHII R 5K
Uit o E A% T R R RS WA 9 L B W AR 12 9 dUTP 7E 37°CF L b
1 h, AR A AR ARIE PR SRR, BEAE 37 C ORGSR
FiHPRE3% 1 h, TUNEL Je(a)5 , X0 R AT E 9O i
BN

1.2.5 RNA #2E0#0 RT-PCR #&iUEREFRIE  f#/H] TRIzol i&H|
FEAR Y UG AT A5, K SRASTFE AL B4 fili 4 2 P i BIUR, RNA, &
HE 3 WRER, IFHEIMHOEETHGTIE RNA Bk B
glifiz, BV ND-2000 %2 & &t 43 B4 43 31 4E 260 nm F1 280 nm
AbIN B RNA MO . ARYE SuperScript IV RT 3277 & 15
B AR T R SR . R, FHPORE i PCR SO0 B SR =)
#17 qRT-PCR 4l RT-PCR #2574 95°CAEME: 10 min, SR /5 7F
95°C #£47 30 s, 60°C #E4T 30 s Fll 72°C #E4T 30 5,40 MEH, i@
g 200 T B mRNA AR SR KR, AHF5E il F Y
2 ¥ ¥ % 4 T :miR-124,F.5'-CA-GAGTCCAAAACGT-
GTTCTCGCTC-3',R:5-CTAGACAGATTACACTGTTGAAGG-
A-3';ERK1,F;5-GGCTCTATGGATTACCCAATC-3',R:5'-CC-
AGTGTTCGTTCCTCGGA-3';ERK2,F.5'-GCAGGACCTTTGA-
AGATTTTGTGAG-3',R: 5-GACTTTATTCTGCTGGGTGAAC-
TCTCCG-3'; GAPDH, F: 5'-CGCTCTCTGCTCCTCCTGTTC-3',
R:5-ATCCGTTGACTCCGACCTTCAC-3',

A

Sham CI miR CI+miR

CI+U0126

12.6 ERREENT HHKRROKNHRFTTES A
5% v (RIPA ) AT 4% o 850 IF ISR LI W i =3 mT
TR (BCA)EFIEIM ot A R B 2 1 TR R %
A TR o i A RIR B, ORAFAE -80°C kA h 45
SR P R BB B 1 T 5 e S TR M R TR T M 5 e
7k (SDS-PAGE )4y 85 , 8% F B A — 5 L 45 (PVDF )L I, ¥
555 —Piik (Caspase-3.Bax Bcl-2 .p-MEK-2 Fil p-ERK1/2)
TE4CHEE R . HIES LS5 =0 (1gG) 7L % IR B W i
F 1 h, il Odyssey T I E B H 1 B, H Image
MR . B e TR I R IA KT, 3- B Hm
T i Z i ( GAPDH)fE N S X IR, AL SCIe I A 3 Ik
L3 SitZE5Hh

FH SPSS 21.0 350 A 8iE, BT B =08 R 3B Y F-
YifEx bR, PILLER D2 5 HUBCR A t i B oA, 2 415K
022 5 LU0 B TR 38 5 2250 BT il LSD A& 35 534 P<0.05
N2 R EEASI AR

2 R

2.1 CI kX RA#ESEAF . mNSS {44 7k ST

KEMAL TTC fetr 25 7R, 5 Sham 41 H1 miR 214
., CI 41 .CIH+miR 41 F1 CI+U0126 4 J B 114 i A% F {4 A2 Fn
mNSS FEAFHE EH (P<0.01), KB & /K SR 45 R B
7 L,ClL 41K B % 5 F Sham 41 .miR 41 .Cl+miR 41 F1
CI+U0126 2 (P<0.01), 245 F 13 B R BRI AR SEAR 2 A 5T il Ty
TR, H g5 ] W MEK/ERK BH 7] U0126 FI
miR 124 2:982% K BUMATIZEE i fi. DL 1.
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Fig.1 Results of cerebral infarct volume, mNSS score, and brain water content in rats with cerebral infarction (n=5)

Note: A: cerebral infarction in rats; B: cerebral infarct volume in rats; C: brain water content in rats; D: mNSS score in rats; compared with sham group,

*P<0.01; compared with miR group, *P<0.01.

2.2 miR-124 FER R AL P HIFRIE

KER 28 G o 25 R 7R, Sham 2 \miR 41 .CHmiR
ZH AN CI+U0126 21K BRI i 2 20 b JB sk i it i 25 & CI
21 T CT 2 K BRI i il 22 e85 A 5 e B B AL (6 R4

WIEAEREA L, R BURZHZH miR-124 1) mRNA ik @)
K28 5 7R , 5 Sham 26 71 miR £HAH [X , miR-124 7F CI 40K
P I R B K F B BEAL (P<0.01), T #E CHmiR 4
CI+U0126 ZH K R H YRk R EIR(P<0.01), DL 2,
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A
Sham ClI miR CIl+miR CI+uU0126
NS eSO e, MW W, N : .
”.-.’,’ f'_, -'-‘f = ; \'. - - : p v ; o
N et - ‘e - . L S, WP Y v - o .~ & " «’
-, L . -t = [ 4 LA iy 4 - = .- = > 4 .
L= . ol Tt - e ‘ L = - o - o . .
. ~ o T - . T, - b~ Ni e e A
-4y - T 'O' .‘~‘_. < - . " & » ”
3 Fo »  o.* : . . - s . e £ 4
’ 2 - ‘0.0' p .o ".I. "’ " - O 5 7 < ‘o .
X .. D L R e - . . S LB, 4, .
S T A SRR O i ~
» S e \ - = e
‘- e 48 < [ ad . o = e . g . “
“‘ P = ot e < ‘;“' i "“ N e T - ] ' L

miR-124 expression levels

Sham ClI miR Cl+miR CI+U0126
B2 XRMALRHLEE(200% )F0 miR-124 ) mRNA FRik7KF-R(n=5)

Fig.2 Nissl staining of rat brain tissue and miR-124 mRNA expression levels in rat brain tissue (n=5)

Note: A: TTC staining of rat brain tissue; B: miR-124 mRNA expression levels in rat brain tissue; compared with sham group, *P<0.01;

compared with miR group, #P<0.01.

2.3 CI 3tk FRAGH 240 E T ERK1/2 BEERIEN T FRK B E LI (P<0.01); 5 CLAHH LK, Cl+miR 41F0

TUNEL 6,25 5 58 7%, 5 Sham 200 miR 4HAH I, CTZH Kk CI+U0126 41k Bl ERK1 il ERK2 [ mRNA A5 %} 2k 7k F
B4 T 5 H BRI (P<0.01); 5 CI41AH L, CHmiR 4@ T (P<0.01), %25 K32 W] miR-124 1] GBS K BN
2T CIHUO0126 21 K B PR T %0 i /> (P<0.01) . 55 Sham MR AR T(W &AL, DT 28 A M A A8 I B %) i A 40483 47
ZHAN0 miR ZHAH HE, CT 2H K Bl R ERK1 Al ERK2 f9 mRNA A%} BE. LA 3.

A Sham CI miR CIl+miR CI+U0126
B C D
80 ” S=
2]
S 5 * #
& = 44 4
—_ 60 s
3 Z Z
3 2 2
° g g3
Z 40 Z ?
2 < <2
a Zz z
2 & &
Z 20 £ & £
= = 19 SRk
= v, %
X =
0 =l =

Sham Cl miR Cl+miR CI+U0126 Sham Cl miR Cl+*miR CI+U0126 Sham Cl miR Cl+miR  CI+U0126

3 KRERMZ4MIET (200 )1 ERK1/2 mRNA ik K F42(n=5)
Fig.3 Results of detection of rat brain neuronal apoptosis and mRNA expression of ERK1/2 (n=5)
Note: A: TUNEL staining results of rat brain neuronal apoptosis; B: Positive rate of rat brain neuronal apoptosis; C: mRNA relative expression of ERK1
in rat brain tissue; D: mRNA relative expression of ERK2 in rat brain tissue; compared with sham group, *P<0.01; compared with miR group, “P<0.01;

compared with CI group, “P<0.01.

2.4 CI¥kE Caspase-3.Bax #1 Bel-2 B A RiAHI M J(P<0.01);5 CI 414 L, CI+miR Z1H1 CI+U0126 21k B4l
5 Sham £ F1 miR 4148 Lt , CT 41 K B 4L 41 Caspase-3  41rf Caspase-3 il Bax & [13357KF B2 F i, Bel-2 & 103
Al Bax 85 [ARBACE R LIH ,Bel-2 SEAMRBAFERET 2K FEREELFP<0.01), W 4,
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Sham  CI miR Cl+miR CI+U0126
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Fig.4 Detection results of Caspase-3, Bax and Bcl-2 protein expression in rat brain tissue (n=5)
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Sham miR Cl+miR  CI+U0126

@
g

(o §

miR Cl+miR  CI+U0126

Note: Compared with sham group, *P<0.01; compared with miR group, “P<0.01; compared with CI group, “P<0.01.

2.5 CI X KF MEK-2 #1 ERK1/2 EEREHZM
KRR PR LAY MEK-2 F1 ERK1/2 £ 4 & ik KF

5 CI #4140 b ,CH+miR £ 1 CI+U0126 40 Kk B P 8 ik 1k 1
p-MEK-2 il p-ERK1/2 2 kK44 8% FH(P<0.01). WL

A5 R 7R , 55 Sham ZHF0 miR ZHAH L, CLAH K R a4t &l 5,

i) p-MEK-2 il p-ERK1/2 2 1R AK T 2% 1 (P<0.01);

o
3

Sham  CI

- -
LI

GAPDH l- - e a9 o

miR  Cl+miR CI+U0126
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S
)
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p-MEK-2 protein expression levels
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p-ERK1/2 protein expression levels
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B S XRAEHRA DB p-MEK-2 70 p-ERK1/2 EHRIZE(n=5 A NER
Fig.5 Detection of phosphorylated p-MEK-2 and p-ERK1/2 protein expression in rat brain tissue

Note: Compared with sham group, *P<0.01; compared with miR group, “P<0.01; compared with CI group, P<0.01.

3 Phig

oA 02— UL AN T 457 , B T M 3t A A2, AT
SR PRSI . A SEAE TP AN B, BEE
ABRER A MR AN A: 35 7K T 48 5, IR B 174 2 9 6 22 2 T
TR, i PR TR A ZESE R BN , N E
fa3E T NI, 04 B Bt 277 2k B R A A 3,
AR, BREE 2 F ARG T H KB, (02 i 565 [
FIFRIEABET RARIR R, B IESL, A N R 4 . A ARA%
15 200 M AN T 5 i 4[] 200 B A T A 3 1) % s Lt e 5 2
ST ELAYMEFNS, BRI, S i Ao A5 6 A5 PR RN & JE ML 4T3 4%
SEARKING . B, BIFFE I ASTAE 1Y) & R ILA, BRI A T 2
YR B AR TR LN B,

Teid 2 IUAE v, MO AR £ AIEdE 2 B, R 4% RNA 7E5 I
PERAEFE 9 A AL P 2= O EZLAAE T, 1 miRNA  IncR-
NA Fl circRNA % 19, Frt miRNA 15 A 75 B B2k B (C.
elegans ) 11 & B & 0] DUTE % 55 5 KT AR A 8 1 T 4 A 2
] 19 S A R R 9 R 1), B miRNA KT H Ry 22 4>
AR, ) 22 53y Qa0 ARF5T M miR-124
JATT MAPK/ERK {5538 B I F1 B2 4307 T miR-124 A48 K
F MAPK/ERK 3 - FITAH G IRl 1323 LA B T o0 22 20 M ] 7 1)
M. miR-124 2L KFIEFLEN YN R s 2 RGP = LR
i) microRNA, 5% & 3, miR-124 A EITCEH NS5
B ZHMATC, OIFEE I 22 A i ST 40h 1k A
Z2T0 AR FEAH 22 B2 BT 20 ML B, miR-124 00 B 473 A5t
P/ N R TT I JERE RN, F O 2 HC A 05 P 26 5 1 B 22 5 A=
H L0 A 3 1 9/ BRUBE Y i, miR-124 £ bt 47 DX dal i) 2Rk 7K
N, HAR R N AR AR R IR, ARFSEAY

SERFR W], miR-124 7] 5 ZF A0 K CL 3 i i) oK B i 28 243 1
FERE , AT R I ZH SUER B4R

JCRTBIRRIT R, 2PEMIIZESS ERK 1938 SRR
BIEMRR, AT S5 RS Z A — 5, KR SE IR FE CI
20 v i B i, ERK 1 I ERK2 ) mRNA %5k 7K A7 i 4 5E
KB 2 E I, T miR-124 7] LU 40 ) K U A ZE 14
AR T, ATREIL I T BRK1 Al ERK2 FkK 0 . 5
Ab, FATTE LI miR-124 BT MAPK/ERK 315 iR
{1y MEK2 I ERK1/2 # [ #iA7KF-. MAPK/ERK il & —
FRORSF I = mi=, 2 5 m A K e R iR
IO\ HAE SN 2 BTG ™, Hodh ERK AT A8 -5 40 A7 3 %,
MAPK {ffb S 40P T 6. Bk, FRATTAR 4f 45 SR 4l
miR-124 1] B 4313 17 MAPK/ERK 38545 58 5 i) K B pf 48
AT

AN BFSE R  ANRAME 5 R B/ 2 R TEIRER A
P (MAPK/ERK) {5530 B IR 5 M e 28 it vl 98 1, 2 5 2
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