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miR-136-5p effect on A20 expression in interleukin-17-stimulated astrocytes

Shi Xiong-zhi, Zong Shao-hui, He Ji-chen, Peng Xiao-ming, Gao Yun-bing, Deng Gui-ying (Department of Spine
Osteopathia, the First Affiliated Hospital of Guangxi Medical University, Nanning 530021, Guangxi Zhuang Autonomous
Region, China)

Abstract

BACKGROUND: miRNA plays a critical regulatory role in the development and plasticity of spinal cord, and pathological
changes after spinal cord injury.

OBJECTIVE: To study the effect of miR-136-5p on the A20 expression in mouse astrocytes stimulated by interleukin-17
(IL-17).

METHODS: C57BL/6 mouse astrocytes were cultured in vitro, identified by immunofluorescence staining, and then
stimulated by 100 pg/L IL-17 for 0, 3, 6, 12 and 24 hours, respectively. The relative mRNA expression levels of IL-6 and
tumor necrosis factor-a were detected by RT-PCR to determine the optimal stimulation time of IL-17. The mouse
astrocytes were respectively stimulated by 10, 20, 50, 100 and 200 pg/L IL-7 for 6 hours, and similarly, the relative
mRNA expression levels of IL-6 and tumor necrosis factor-a were detected to determine the optimal concentration of
IL-17. At 6 hours after IL-17 (50 pg/L) stimulation, the mRNA expression levels of miR-136-5p and A20 in mouse
astrocytes were detected by RT- PCR, and the protein expression level of A20 was detected by western blot assay. In
addition, the lentiviral expression vector (miR-136-5p-inhibition) was constructed and transfected into the mouse
astrocytes that were also stimulated by IL-7 to detect the expression levels of miR-136-5p, A20 mRNA and A20 protein.
RESULTS AND CONCLUSION: Compared with the blank control group, the expression level of miR-136-5p in the
miR-136-5p-inhibition group was significantly decreased after 6-hour IL-17 stimulation (P < 0.05). The expression levels
of A20 mRNA and protein in each group were significantly decreased after 6-hour IL-17 (50 pg/L) stimulation (P < 0.05).
The expression levels of A20 mRNA and protein in the miR-136-5p-inhibition group were significantly higher than those
in the blank control group (P < 0.05), while there were no significant differences in the expression level of A20 protein
between blank control and negative groups (P > 0.05). To conclude, miR-136-5p makes certain effect on the expression

of A20 protein in astrocytes after IL-17 stimulation.
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1 ##FN755%  Materials and methods
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1.2 BRI R MeE RIS T 2015412 A £220164E9 H 7E)
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1.3 A
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1.4 /NEUE TR T AN B R A A o3 25 S AR AR AR 9%
Z IR SCHR[14, 21-22] 1) )77, BUBi4:0-2 difIC57BLI6/N L,
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ZAE T PR BY BY TR 3K, /N PR T U0 K il 2 )i
70 S BOBE T 30 o RS, K D H I O M B R TR
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FRHEMPEIUR, IR BPRE A i iz o 89 i FLBEIR , F110.25%
IEERE37 CIHAE10 min, 2R AL & AR 2010%
5245 M35 O DMEM/F1285 32 it 1T, BB 2 E 08,
800 r/minZL>10 min, F&Z: LiEW, 1 IDMEM/F12553%
TR ODPEEPI, B o I IE EEDMEM/FA255 983, FWR
TR BT R RN R, EA3T C, B
5%COIFRM PRI FE, 24 W miil. LUSRRM —K
A VEEIRI, RIS B A e i 2E K
g it K 280%-90% mil A5 1), AT AL RN ¢ 34LARES
I, VEHUEK RIF R 3-5A0 40 Mo b AT 5 25206

1.4.2  /NRUE TR BTN ML) S e e I i £ 4 2 e i
YRR O, SRR BRI TR R B
U, % SRR AN M T DR I B R AT e R 1 B A Uik
FREDI Y . R 3T TR M LA 1.0 10° L7 ()
IR FE R T 124080, 10 HL P UG HCE A PLD A 1) 55
PeFr. BA37 C, B H5%CO 85+ 41 54 d, KRG
FHT IR R AT Yt R 1 e 98 e e (i, AT St
TEOL, PR Rt [ 5 s N S 41 R

1.4.3 (NS FAT RS AEROR B R T e e @©
T HCERE 3AR /IS B R R 40 M LA 1.0x10° L7 F 41 ffu ik J3
P F6ALAE I3 dfis, 23 Al gl #1750, 3,
6, 12, 24 har RI$2H 40 e 1) E\RNA, RT-PCRAG M 141 i
A ZOA PR IEN 1o mRNA LA, OMAE A0 it
SRS T, AT 40 6 5 SRR FEE PRI 5 o PR 2R 3401
B2 TR 40 i L 1.0 10° L7 F 48 i 3k 5 b A T~ 6 L AR I
F3dJ5, R4 Ta1E10, 20, 50, 100, 200 pg/LiIH
MM ZATHL, SRS PRI RN A RNA, RT-PCREL #F
140 A 2 6 F R IR AL IR al ) mRNAZR L .

1.4.4  miR-136-5p 1 1 il 1) 15 995 15 48 4 (1) ) 4t 15 3 12
/b B miR-136-5p ) /7 41l #r $k 5 miR-136-5p-
inhibition ) 15 11 F1 i WLA Y A 7 5E e B4 FILV-miR-136-
5p-inhibition F1LV-control 12 ¥ i & 1A 248 1 5 9L A 7 &
B, FELM AT IAE . K3 TR : GV2804% 44 Tk
pHelper 1.0% 44 it ki . pHelper 2.0 #% 44 )5t ki i Y HEK
293T4 M, LAIKFFLV-miR-136-5p-inhibitions i & ik ,
SR G BEAT 12 08 B LW T, A% 8 S T AR R AR
-80 ‘C F#A%.

1.4.5 LV-miR-136-5p-inhibition 1 J 7 &k i 8% 4 12 T IR
AN REERE YT d, JHO0.25% Wl AL Ak TR B E K
WA It E, K M bl 124l A0 M b IR, RRfLEE
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24 hiG, SRJG I ADMEM/FA25 374k 5155748 hiG, 2¢
T BB SR S AN MR R, LAVPAG IR IR,
ARG G AN TR, oA 5 7 e 2 AL BEAR )
1.4.6 5¢ 6 0 FU B WL B A e e 45 45 A A L s
H48 hjm, H4 CHIPBSIEVE3 G ML, WA 5
{26 BT F SRS el s . A3,
IFEREIWR.

1.4.7 RT-PCREZMI/IN U TP I i 4 fiumiR-136-5p 2 A20
MRNA# 4 K B RNA 2> 85 MR IO vE, e
Trilzola 71 & (136 W 3EF T RNABEEL, 1117 J5 A8 458 Ah9¢ il
J& 71-ND-10003E 47 W I Age01280 F1 Azeor230 1 ELARL A 22 LA
iff 5 B it RNA SE PRI B o 43 3 B B A J5 1 8
RNA%-500 ngi#ht7 [ s, UBTEN NS, SEi e iR,
42 °C 60 min, 70 C 5 min, 3475 EEPCRRN,
2xSYBR Green qPCR Mix 10 yL, 10 umol/LfiE 75| 4)
1 L, 10 umol/Lff & 514 uL, Ik 4 B4R 420 L,
ARG SFE S H FImIRNAFT Y 2 U64) Hil7/EABI 7500 133
ATREI . SEIGEE R 3R, BRI M ONEIEAT T -

1.4.8 Western blot Il /> AL 5 B 41 Hiu A20 2 1 1R K
KT A AES U T AL RS FR6 hig, Jr Bl E
0.1 mmol/L PMSF )4 24/ w1 mL, 4 C T 3@
30 min. WS AP A S 'C 12 000 r/ming.L
10 min i W4 L35 W, BCA Ll & A& & 5 AT
SDS-PAGE Hijk , - T PVDF i, 5% g 93#337 C
H1 h, —#Hi(A20), 4 C WE A, TBST Wl
5 minx37%, Dylight 6804RiCA%¢ 5t — (1 : 500)% i 1 i
BH2h, TBST M5 minx37k, ECLIL k6 B4, Image
JERAFI 52 K A - B-actint i NS, HEAMFEATEE IR
1.5 2R O/ RAETERT RS %
g s @/ BUAL TR e 0T 4N M S A o) 3R ) R A
@MIR-136-5p & 12 1 il {18 o 75 2 14 4 A4 1) Fg 4 15 U0 )
Y g gy @189 R R 1A M (LV-miR-136-5p-inhibition)
SRR Y R T4 L % © & AL/ B TR I o 4
miR-136-5p 2A20 mRNA KB KA1k @541/ RlUE
TEI T AN A0 1 1 K IA KT A8 4k

1.6 Rt FoH KA HER I SPSS19.04 v # i
WHATGE T, Llxxs®or, P<0.05%/RZE50 B &
B Sl R R H R 5 5 A B AL T ZE A b
(ANOVA), HRAILSD-t Kt ilb A7 ¥ LA o

2 #R Results

21 PREBBRA@IeAERE LT FRIUH/NRIER
ST IR TN M 28 3 S ARG 57 5 70 5 e RS, 4
SRR ARG, MKFE, 2R, ks gz,
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AN HUAZ NG TE, H A —0 . S o 2 4 1 1 2
122 5 B P A EAT 20 10 G 038 A0 2 e (0 J2 Ha e 9 e 0 %
ST LR TR T 4N M e 5 4T 4 B P 2 11 PR R T K
R 3k B A 400 i % (B 4 0 PR K/ i 4 B 80)x 100%, - ZE i34
RREF, 43 S H5BH P 40 e g A BRI 4 i S B, TE 5 R R
CFUERRYE R (I PH IR AT IR 95% LA L.
2.2 D REMRR IR AR R A R AR B N T
FIANH A FA 7RI AR RN ), 3100 pg/LI (140 i A
FA7 A3, 6, 12, 24 hJF1TRT-PCRANI 140 o/
Z6H PRI IE R TaffimRNAFR A . 45 B inR1FT5,
FIL A1 A 256 1 IR SR JE R T a I mRNAF 783 hIT44 |
TF, 6 hidETh 2k, 12 hDURRIAT R, 24 hilh
HERTXIRA, 25T 2EMEE L (P<0.05), Fit, A
h6 A IS BT 5 4 L 5 A RS T

S E A A AT I AR RO S, 2 BE 10,
20, 50, 100, 200 ug/Li 41/ ZA7HIE6 hiE1T
RT-PCRKLI 1 41 B /i 2% 680 181 41 46 Fl F o mRNAZK &
. GRMR22PTR, 10 pg/Lif TR R, (AT A
Z6H IR TIERH FaffimRNA B TT 44 1 TF, #8105
20 pg/Lif, A4 Ze MR AIER Toa mRNAFJE
FFtwE, EFEIEINE]200 pg/LE, mRNAFIRIE R KR
g2 FTh. T 7E50-200 pg/L i, mRNAKZEILZE 7T
BFEEE (P > 0.05). Fit, A A50 pg/Li 41N 2
17 A AR
2.3 miR-136-5p& & 4741 4 1% ya & & X HAk ey M L5 )
B SIS T miR-136-5p & ik 41 (LV-miR-136-5p-
inhibition) (1) 1295 1 K IA Bk . NP RAE, ZR)T 55
LV-miR-136-5p-inhibition /5> 41 5¢ 4= — 3. &M, LV-miR-
136-5p-inhibition 127 15 F A B A B Th . /N BlmiR-136-
5p/z i T AMNF%1: CCATCATCAAAA CAAATG GAGT.

&HioligofE&.:

NO. 5 STEM 3
mmu-miR-136-5p-inhibiton-a  AAT TCA AAA  ACT CCATTT GTT
A TTGATGATG G

mmu-miR-136-5p-inhibition-b  Ccg g CCATCATCAAAA TTTTTg

CAA ATGGAGT

2.4 %9k F & & BAK(LV-miR-136-5p-inhibition) &% # 2
IR i g YN RUR BRI ET2 h, NSRS
BERITIE2RG, 50 B GEv25 2 (9 2 5 G gl A 21) AN )
PR RGO M EL, TG, 4R RS,
Pk ik H92% LA BRI F D5t . R3KW, WA
Y G ROR AL, ZR BB RS Pk, 344, 2
9L PR 22 L B MR X (P > 0.05).

2.5 &R EHIEFE mIEmiR-136-5p%A20 mMRNA#
FIERKFEA LL50 pg/LIf 40 M A 2517 0 4 B
ERRFTANES h, 52 A4MLL, miR-136-5p-inhibition
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FTHIZLIMIR-136-5p ik i I 3 P, ZRfA &R X
(1.015£0.035, 0.160+0.019, P<0.05), ifjBIME4] 5451
4l 2 [ miR-136-5p % 1A # & W] & % 5 (1.016+0.055,

1.01520.035, P > 0.05). 521 P4 /s B 0 o 4 it 46
50 pg/LI 4l A 27 HI6 h)E, 5 REETAH EEA20
MRNAZLIA W BRAG, 75 m A R L (P<0.05). %41
/N G T B T 40 M 5 11 4 A AT RS, I 41A20
MRNAR A & 525 (A4 L BT e, 227 e X
(P<0.05), #0M PIPEA L 2 4 2 MA20 mRNARIA & 22
SEEEMNEX(P>0.05), W.3k4.

26 A4 REHIRK MIRA20% & o9 &K KF T AL
HHE— P HAUEPCREE L, HE4T T Western blotfrill. #4541
N R T ST 40 R 2250 pg/L I 1 40 i/ 2517310346 h
Ji . SREETA EEA208 (RIS B EE AL, R A RENE
HX(P < 0.05). #41/NATEIR Tl fiZe 42217
FBE, HIAIA20%8 (A R IA 5 28 L AU B T

ZERA BEMERE X (P < 0.05), R4l 52 (412 0m]
A0 IR IA 75 G W PR (P > 0.05), L3R5

3 1€ Discussion

MicroRNAs(miRNAs) & 71 Z A% A=) i — 28 P
() AT DR I ARG IBRNA,  HAK R 20-254N % HR 1)
Koo —REZBREE BT VIR TR MWILEE 4, i
FEAE T BGATIMIRNAS, Fifi 5 BT mMIRNAS 4134 3ERNA
SUTERE AR (RNA-induced silencing complex, RISC)H,
I BT B AN 77 U EMRNA,  HR I AN
(A 75 FRISC AR FE MRNAEL # FH 8 FEmRNAFK B 2% .
VFZFREMIRNAS Y T % AL @ ee, asE
KRE . Wb, il $8 e i sE A T
R I A% 2 0l A T B g S 2328,

TR, HIAIE RGN E KRG KNS RGN
KA RIERREEE R AR VFZ mIRNAZ 5, i
BT IR HEERI « WAG ARG AL . = S R 3 25 25 22 ol ol
L RGNESG . BT PO R B miR-21 T R i 1 1
PRI T RE D W RIE,  ATIAE K SR A i 40 4 vh k4
PURT-MVER . BRIZEEP R IImIiR-15278 4 il 40 07 4z il F
HPILRIA ARG N, R E RAE A KR H
B0 B R b R T B . e A
PSEIG AR R, mIR-87 3 ik e A L0 M [ £ S e ik
o 18 4 /N R A PER T B R T K p-NF-kB/p65 17/
W%, [FIETA20% IR IA A S gl 23Uk %0
SE/N U BEI 2 PR R e LB BN s Rz, Ui
B miR-873M KL, LR EMEHEF. BEF K&
p-NF-kB/p65[# £ i) 5 miR-873id %k 46 WMl e, I HA
B P 2 P 40 v 0 R i O B SR . DRI, A ER R
AR A R0 5 2 FhIE R R B KT R A, miIRNA
Tk AOPBE 2 B, XARUE T A a0 s B
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R1 BEBRNE 17 RHREMRRARFREN BB HENTE 6 FIEIRTEE T o mRNA X RiAFR

(xts, n=3)

Table 1 The relative mRNA expression levels of interleukin-6 and tumor necrosis factor-a in mouse astrocytes at different time points after

interleukin-17 stimulation

)OS TS Oh 3h

6h 12h 24 h

1.802+0.526%
1.502+0.320

1.015+0.104
1.139+0.270

3% 6
IR ZERA T o

7.510+0.080%
18.926+0.007°

3.955+0.308"
7.460+0.066°

2.553+0.074°
2.653+0.240°

FiE: HohdlbE: *P<0.01.

®2 TRIREREBMEBNE 7R NREMKRAEE M R 6 TR E T o mRNAEX REER

(xxs,n=3)

Table 2 The relative mRNA expression levels of interleukin-6 and tumor necrosis factor-a in mouse astrocytes after stimulated by different

concentrations of interleukin-17

SRS FIA NI 3 17 R

0 pg/L 10 pg/L 20 pg/L 50 pg/L 100 pg/L 200 pg/L
SENIPhE 1.00940.112 3.151+0.526° 5.252+0.320° 7.458+0.099° 7.479+0.408° 7.590+0.420°
Jir R o 1.074+0.040 8.383+0.080° 13.131£0.007% 14.182+0.154° 15.232+0.083% 15.548+0.002°

ik 50 pg/l 4ltk#%, *p <0.01.

%3 miR-136-5p ¥ RWERITE (n=3)
Table 3 Transfection efficiency of miR-136-5p

Eibl] HLET 1 HEF 2 LT 3 R (xts, %)
WA Sl 95 91 90 92.00+2.64
kI 92 9 92 93.33£2.30

HVE: 2 AU YR R BENE X (P> 0.05),

*5 BMANE 17 FHEENRERRRMAMEAN A20 EHEHE
FIXER (xts, n=3)
Table 5 The relative protein expression level of A20 in mouse
astrocytes before and after interleukin-17 stimulation

415 A20 H[

FHEE: (o1 S FIA A 32 17 H%
EEE 0.787+0.012 0.401+0.028°
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Table 4 The relative mRNA expression level of A20 in mouse
astrocytes before and after interleukin-17 stimulation
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inhibition 15 % & ¥ % 1) /N B2 2 i B 4i g, A% 40 i Y
miR-136-5p & LA, MR/ B2 BB e A i £ 140
HEA ZFEATRBCT miR-136-5p (& IA G OL, LUk — 3
MIR-136-5p 2 7 AT LA 4% 11 40 M A 3 A7 00T /N B B
AN A0 1 IL . BRFTEE R BoR: fE s 3%
17 ¥ T miR-136-5p-inhibition i 28 ) /) fl A2 T K54l
Mg, 525 A AUAHEEmIR-136-5p At &k i 3% R i, A20
EHREEYEHET R, ZRYAEAHEITFREN(P <
0.05). Zg Lk, fE# A hmiR-136-5pXf 40/ =17
IR 2 IR TR L TR A20 88 (B4R T RPN o

. @) BEAKREE S ER T SR B e BARA R AT
#t.

TEZ TR FEkit A F — A B4, Fabh emAEL,
F—MH R, WA H T,

2591



JEHEE, 5. miR-136-5p 1515117135 17 R TEETANNE J7 A20 25 1111974

@]%2 www.CRTER.org

FZEHTE. AT E ERIAT L E LM A B R,

OFEEE: AR T BIREEFHENA (X TFTahmitr
LigAlagtE £ 35 En) A AR AR Rk, EIh IR E EA
JREE T HATITA 69 F R, FA—IE AR KIRERR Y AR FAE
T, XFWIRE 55\ ELEET T (W LKA LIt
TAREATEIEHY (ARRIVE 45 #).

XELE: LE BRI L CNKI B2 5 LAk 4 %t 4T 3
REFE,

XENE: LFZENDFTHEFERREISFT, FoRFLE
R H o

1EZFRG: % —VEE TR R AR S 6946 X 8 TLeG TRk AT A R
TAE., WP HRARIEA R . 53 (O3 AR & )i R BAER
TARRA AMERA . S EA4E %, THIHEE,

XEMIR: LFRRAT L E T ML BBRALEZ T B X
WL,

TR R —BFFRBRLE, LFERATLELs5e
AR AL E T A E W, RIE (Grink T FETH) “F
LR LKA R -AAE 5 X & F3.07 &%, ESEIAGELT,
AHFAAEF LB 9 AT RN S %, AEFY R, R AH
AEFTR P IR, T HN. AR, T80, k. RBARAIEIE UK,
HAZET RG], AR AR LTI AR A R,

03

3

4 BEXHEE References

(11 TEf A e— T AN AT TR P o 2009 BRI S
R £ RI[D]. 28 DU % 1 K%y, 2011,

[2] RostamiA, Ciric B.Role of Th17 cells in the pathogenesis of
CNS inflammatory demyelination. J Neurol Sci.2013;333(1-2):
76-87.

[3] Volterra A, Meldolesi J.Astrocytes, from brain glue to
communication elements: the revolution continues.Nat Rev
Neurosci.2005; 6(8):626-640.

[4] Pierson E, Simmons SB, Castelli L,et al. Mechanisms
regulating regional localization of inflammation during CNS
autoimmunity.Immunol Rev.2012;248(1): 205-215.

[6] K& ATHEA LI BN CXCLA S 5 4 £ B AR T 1Y
MIHLHIET[D]. 75 M K 52,2012,

[6] Miyoshi K,Obata K,Kondo T,et al.Interleukin-18-mediated
microglia/astrocyte interaction in the spinal cord enhances
neuropathic pain processing after nerve injury.J Neurosci.
2008; 28(48): 12775-12787.

[71 JiRR, Kawasaki Y, Zhuang ZY, et al.Possible role of spinal
astrocytes in maintaining chronic pain sensitization: review of
current evidence with focus on bFGF/JNK pathway.Neuron
Glia Biol.2006; 2(4):259-269.

[8] T A AT LA TG 5 45 5 A T REWE T[], 1 41
W], 2011,33(4): 345-357.

[9]  EREWNH, & WIEE, BU5 A, 25 IL-174E 2B JORE HR I i AR 9
1EFHSHLHI]. g 222k, 2015,31(7): 553-556.

[10] TAf, #A4fh, SFHHE. Th79005 3 &tk mit R M
WU SR [J]. AR S g% 2, 2015,35(6): 524-526+506.

[11] Bettelli E, Korn T, Oukka M, et al. Induction and effector
functions of T(H)17 cells.Nature.2008;453(7198): 1051-1057.

[12] O'Connor W Jr, Kamanaka M, Booth CJ, et al.A protective
function for interleukin 17Ain T cell-mediated intestinal
inflammation.Nat Immunol.2009;10(6): 603-609.

[13] Wong CK, Ho CY, Ko FW, et al.Proinflammatory cytokines
(IL-17, IL-6, IL-18 and IL-12) and Th cytokines (IFN-gamma,
IL-4, IL-10 and IL-13) in patients with allergic asthma. Clin
Exp Immunol.2001;125(2): 177-183.

2592

[14]

(18]

[16]

(7]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Liu X, He F, Pang R, et al.Interleukin-17 (IL-17)-induced
MicroRNA 873 (miR-873) Contributes to the Pathogenesis of
Experimental Autoimmune Encephalomyelitis by Targeting
A20 Ubiquitin-editing Enzyme. J Biol Chem. 2014;289(42):
28971-28986.

HAE 0453, TR M A2010 B S 5 PR e R A It 4
FEIY. 0 [ R 2B a7 24k, 2013,20(1): 42.

Vereecke L,R Beyaert G. van Loo. The ubiquitin-editing
enzyme A20 (TNFAIP3) is a central regulator of
immunopathology.Trends Immunol.2009; 30(8):383-391.
Song XT, Evel-Kabler K, Shen L, et al.A20 is an antigen
presentation attenuator, and its inhibition overcomes regulatory T
cell-mediated suppression.Nat Med. 2008;14(3):258-265.
VR, MK, Sm, S AR AT R K microRNARIFFTBE SR [J].
T R AR HE S 5 sk, 2013,19(7):635-639.

Jee MK, Jung JS, Choi JI, et al.MicroRNA 486 is a potentially
novel target for the treatment of spinal cord injury. Brain.2012;
135(Pt 4): 1237-1252.

Tang G. siRNA and miRNA: an insight into RISCs.Trends
Biochem Sci. 2005;30(2): 106-114.

Ma X, Reynolds SL, Baker BJ,et al.IL-17 enhancement of the
IL-6 signaling cascade in astrocytes. J Immunol.2010; 184(9):
4898-4906.

WA T R R A BT A M A 40 DR - AR A D).
Wik K %2,2010.

Bak M, Silahtaroglu A, Mgller M, et al.MicroRNA expression in
the adult mouse central nervous system.RNA (New York,
N.Y.).2008;14(3): 432-444.

Bartel DP.MicroRNAs: genomics, biogenesis, mechanism,
and function.Cell. 2004; 116(2):281-297.

Pauley KM, Cha S, Chan EK. MicroRNA in autoimmunity and
autoimmune diseases. (New York, N.Y.)J Autoimmun.2009;
32(3-4):189-194.

T, MicroRNA-217E S B 40 0 45 T 2R 47
P DL FY[D]. Hh e K %,2013.

4. /N R 630107 J5 microRNA-152060 1125 TG 582 T 2E A8 Fi Al
BN RS [D]. 565 PU = K %,2014.

Wi (. microRNA-124ar kB EH TR (1 41 1 15 5 26 11
1 (R AH G 43 M [D] A A B B K 2#,2013.

FE4M 5. miR-140-5P 2 5 i 4 0HE 4B 8 ARGR AR [J]. B9 B K42
oEE AR, 2014,54(5):1-5.

T4 .miR-27b%f K ELHIC 2L LN At - MCP-1 32k i1 il 4
[D]. 1 K%%,2014.

S, KoK, FRHEAE. miR-125a-3pAImiR-17-5p il
JBeE SRE P E ], P22 A8 0 K A B 4R, 2015,
36(2): 210-214.

Makeyev EV, Zhang J, Carrasco MA, et al. The MicroRNA
miR-124 promotes neuronal differentiation by triggering
brain-specific alternative pre-mRNA splicing.Mol Cell.2007;
27(3): 435-448.

24735k A 2000 S0 88 U 15 PR HEN PR L), o 26 92
24, 2011,19(4):851-856.

AR S5 B S 1 A0 25 R 15 T B SRR A1 M F 32
AT I] R 25°%, 2012,24(5):8-10.

Coornaert B, Baens M, Heyninck K,et al.T cell antigen
receptor stimulation induces MALT1 paracaspase-mediated
cleavage of the NF-kappaB inhibitor A20.Nat Immunol.2008;
9(3): 263-271.

P.O. Box 10002, Shenyang 110180 www.CRTER.org



