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HE: HEREApoE/-/NRH, microRNA-155 (miR-155)7H#ENLRP3 & 5E/MES 5Bz Ik REE1L
(atherosclerosis, AS)BEHTERLAIT BebLE], AT FGITASIRLEREA . 77k 36 H6 AR IRENE
ApoE-/-/NRBEVL > N6 (46 R): blank4. NCAH. miR-155 mimicZl. miR-155 inhibitor4.
miR-155 mimic and NCZ. miR-155 mimic and P2X7R(-)4. FIFHPCREARKM /G Iz ikt
miR-155KFKIAKF, HEREERFZKAE, FIFHwestern blotBi RIEMIP2X7R. NLRP3 % fE/MaAH
XEH. IL-1BEEXKFE. Z58: ENCHME, miR-155 mimicFmiR-155%7i5. P2X7R. NLRP3#
SE/MBHRE A A RIL-1BRIEWFABE BEERSTE (P < 0.05), miR-155 inhibitorZd X .
miR-155 mimic and NCZ 5miR-155 mimicZA P NLRP3 R AE/MEAESXSEAMIL-1BRETLHEER,
miR-155 mimic and P2X7R(-) A K E B REHHERD (P < 0.05). £ FEApoE/~/NRH, miR-155
Al REIEIT AHEP2X7R, BENLRP3JGE/ME, HEAMERPL, MRt ASBESIITE MR .
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Abstract

Objective: To explore the possible mechanism of microRNA-155 (miR-155) involved in the regula-
tion of NLRP3 inflammasome mediated carotid atherosclerotic plaque formation in ApoE-/- mice,
and to provide theoretical basis for the prevention and treatment of atherosclerosis. Methods:
Thirty-six 6-week-old male ApoE-/- mice were randomly divided into six groups (6 in each group):
blank group, NC group, miR-155 mimic group, miR-155 inhibitor group, miR-155 mimic and NC
group, miR-155 mimic and P2X7R (-) group. The expression of miR-155 in carotid plaque of mice
was detected by PCR. HE staining was used to show the intima of carotid artery. The expressions of
P2X7R, NLRP3 inflammasome related proteins and IL-1f in plaque were detected by Western blot.
Results: The expression of miR-155, P2X7R, NLRP3 inflammasome related proteins and IL-1f in
miR-155 mimic group was significantly higher than that in NC group (P < 0.05). In miR-155 inhibi-
tor group, it was the opposite. There was no significant difference in the expression of NLRP3 in-
flammasome related proteins and IL-1 between miR-155 mimic and NC group and miR-155 mim-
ic group, but the protein expression of miR-155 mimic and P2X7R (-) group was significantly de-
creased (P < 0.05). Conclusion: In ApoE-/- mice, miR-155 may regulate P2X7R to activate NLRP3
inflammasome and enhance inflammatory response, thus promoting the formation and develop-
ment of atherosclerotic plaque.
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1. 518

G A 2 — o 7 L ) P P L, A ER E B R R 2 —[1] [2]. FEHE, SR PERAE
BT 2 A 1) 80% LA 1, & f i WLIHLA & AS BEERIITE . H AT IAN, Sl &0 RS2 AS KT
F AL Z —[3] [4].

NOD Hf52/k #E (A 45 M8 A 55 8 19 3 (nucleotide binding oligomerization domain-like receptors pro-
tein-3, NLRP3) 54 - AH Mokl 2% 1 (ASC)  pro-caspase-1 3L [RIZH % 1 NLRP3 #SE/MA, & fES kK REAE
T 1 S AE S AR o 408 S A [5] [6] [7] [8]. T RMIBIFUARI, 7EN AS 4141, NLRP3 #AE/MA
AHOC R [ A 2R 028 BH S 1 751 [9] [10] o T 24H Ffa &1 (R MR R4 e 25 ¥ i T A 5244 7 (purinergic ligand-gated ion channel
7 receptor, P2X7R) BE M LI I U 25 7, A2 0E NLRP3 20 /IMA I 8 B[R 7+ [11] [12].

MIiR-155 & %&EAH S 1 22 2801 1 15 (81, 7 22 P A SR R0 R rh AR 3 1 = A i 2 4 FH [13]
FAHERL 2 BORF 7T b & I, miR-155 BEWS 1% NLRP3 8 i /N, S0 B0 ik ik BERE AL BEBR A T AN R B [14]
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[Rl, FRATTHERT, miR-155 A]Rgididt P2XTR 4%, [A4ZHEGE NLRP3 S85E/MA, (it IL-18 B, s
RIERN, MITTHESD AS FIHERE . AHIEFEAE ApoE /IR A #7550 AS B2, BFAT miR-155 Xt P2XT7R LK
NLRP3 % fiE/NMAAH IR I RIA SN, JILIES AS BEERIE SR T REALE], TR FIIGIT AS At
AR

2. MR 55%
2.1 o8

FATMAL T 4B A A 7 SE ApoE ™ /INBRL(6 F IS, HEME, SPF %), /INRAAE A 23.60 + 1.69 g, 1A
FTHHRFEWBER VLR, FFRFEAN: ik BOLERL, SRR ERS: 15%/HE0 . 0.25%
JR [ (AL SRR A R R A ). AR 0.3 mm BRERRER (L AR BT 2T 0 PT) o 4803 25 (DUIE AE ) :
LV-miR-155 (HH20180330GZH-LV01), LV-miR-155-RNAi (HH20180330GZH-LV02); LV-P2X7R-RNAI
(HH20180330GZH-LV03). miR-155 5|#)(TIANGEN 4:47), SYBR gRT-PCR ijf| & (Takara) . JifA: p-actin
(Elabscience), P2X7R. NLRP3. IL-1f (abcam), ASC (CST), caspase-1 (Santa Cruz Biotechnology), ##i
/MR 19G (Elabscience). ECL & 52k (Millipore A 7).

2.2. BhiRE

TEIRTFTT B KM B R B R A B A 2 I 5, AT AR T S 92, FRATVIRUE B4 5 56
SEAHSVER LA E I, FE55 712 S P o o S BEBENLIE U, K 36 H/NEL 4 6 ZH(F54H 6 H): blank
HORFL G895 ), negative control (NC)ZH (% 44 818K 7%), miR-155 mimic H (%4 LV-miR-155),
miR-155 inhibitor 21 (%% %% LV-miR-155-RNAI), miR-155 mimic and NC ZH.(#: %% LV-miR-155 } %S 418 ),
miR-155 mimic and P2X7R(-)ZH (¥4 4% LV-miR-155 K LV-P2X7R-RNAI). 145 /s 53240 LA IR A £ (15% 08
i 0.25%fH [E ). /NERMEFEE 8 BN, A/ BRAFURSINKGE NRERRIR, 75 S HTE ApoE /MR I3z
K TE R AS BEER, AR J5 48 /N MR E BRI 8% 8 200 uL (2 x 10° TU-mL™), ZS7HT75 Sesb iRl 4ks:
8 AJE, H L5%RHbtls/NR 2RI, PAF/INRA BB KR A, JCE THE %A,

2.3. HANE - RLA(HE)RE

BUNBRA SR A, A4 HRABINKA 4%2 RP R €, AR, Y. HZH2K 110 min, —
2K 12 miny ZHZK 1L min, BAEEERS 10 min Bk, F/KMSE 2 min, A TRACK 44 5 min, 7K
Yoo SRJE, F 0.3%h R 2B 434k 2 s, F/K Pk 30 s. A 0.2% % /KIRHE 2 s, /KPR 3 WK, BRRPEE 2 min,
IR AEf b et 30 s, KBS 3 Uk, FBEEEWRE . R 1. ZHZK 11 Bk 3 min, BB 3 min.
EB A ER - HAREERTE, R rEstkemEs b, SRR %5 . £ RME FEim
EHREARAL .

2.4. SERPRYEER PCR

MR S5/ A SUa s fkAR A, ] Trizol $EEUFEA S RNA. 4F 20 mg BEAHIA 1 mL Trizol,
VIREAIGRE SIS, EIEE 15 min, 4°C. 12,000 rpm &0 10 min, HU B3, A0 200 pL &4, TahE
% 15s, FiRME 15min, 4°C. 12,000 rpm 250> 10 min, B EZ/KAMH. 0N 600 uL TR EE, 182,
—20°CJ# & 1 h. 4°C. 12,000 rpm #.0» 15 min, A UL RNA JUHE. F¢ L3, JEACT-2L IMATA R 75%
LFE1mL, P, 4°C. 12,000 rpm E5.0 10 min, 7 E3, ST 15 min, 152] RNA JTE. M 10 uL
DEPC /Ki#f#. 66 FETHAE 260 nm Jefe FIE RNA MRFE . HRHE 10 5 5 I SR 771 £5(112315, Takara)
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MILRE, 70 S e S N 2 Db AT I %, A R cCDNA MR, ik B4R 37°C, 1 h; 85T,
5min; JMAE 4°CZIE, P24 cDNA E-20°CUKFEfiffE. 45 SYBR qRT-PCR i/ 5 (639676, Takara)
M FHBEEA, K cDNA T SERF 58 8 & per, RVAKFR Y 20 uL, 4E: 10 pL SYBR Tiiik}, 2 pL cDNA
TR, 0.6 L 1E A1 514080 0.6 uL S I8 5147, 6.4 L ddH,0. MiR-155 5 #)(TIANGEN 4:41) 7415 TGC GGT
TAA TGC TAA TCG TGA TAG G, M2 U6 (SYBR gRT-PCR i %:, Takara)/¥%N: 5-TGA AGG TCG
GAG TCA ACG GAT TTG GT-3’ (forward)#1 5’-AAA TGA GCC CCA GCC TTC ATG-3’ (reverse). Jx )3 5
f£)y: 95°C A E 30 s, 95°CTHASHE: 45 MAWI 30 s, Bk 20s, 72°CHEM 30 s. BEJG, I 27289540t
miR-155 fAIAHXTRIEIKF o

2.5. Western Blot

MR A SRS /N AT SIS SRR AR, F RIPA $REURE S B8 H . %8 RIPA: PMSF: REEE RG]
A =100:1:1 B LI B B AR, B 20 mg FEAH I 200 L FIE F AR, HREARIIESIHR, 1K
EEE 10 min, AT M, HEEHEEARLE 4°C. 12,000 rpm 5.0 5 min, B L. fiif] BCA
IR EIREE, HFEM AR T —20°COKFE & o EAT 20 B IRIKFE N 12%, WRARIRIKE N 5%1) SDS-PAGE
HIPK SRS, FAERN 20 uL, B S IR B A% A 21 PVDF B8 L, 5%JBi 1 Wk K PVDF k4T 3
W, ISFR] 9 1.5 ho 2 J5 44 355 B 1) PVDF JE 73 3TN &4 B-actin (E-AB-20031, Elabscience, 1:1000).P2X7R
(ab229453, abcam, 1:1000). NLRP3 (ab210491, abcam, 1:1000). ASC (67824, CST, 1:1000). caspase-1
(sc-56036, Santa Cruz Biotechnology, 1:500). IL-14 (ab9722, abcam, 1:1000) ) —4i i & 1 4, 15 & i AN
4C. H R, B—H, FHE 0.1% tween 20 i TBST #E4T4EEK 10 min HI¥ERE, L=k, HIHLE 5%/
HE Wy e B 1 44t/ B 19G (E-AB-1003, Elabscience, 1:5000) 1 %605 & 1.5 h, %RJ5H TBST fi=&. &
J&, F ECLLHHT A, BRI 5 iT RS H T X+ PVDF B K5 825047

2.6. GiHESW

KH prism 5 1 spss22.0 ZE it AP BEAT W B AEAT et 0t H X+ s KRB TR SRR,
27N T 2 AR Z R IEEL 2 P <0.05 A ZERA ST Lo

3. &R
3.1. miR-155 X} ApoE™ /N FT AS BEREY TS R BV B2 I

8 HE Bt M52/ BRABN B B4 25, KL, blank & NC 417 ANk EE AL B S5, AT ULAH 2 P
JRAGJEE, YRR R T LS R AR VRN, 5 NCAHEL, miR-155 mimic ZH J LA S (145 1 A BRE B,
EREE DR, B EPAETE, JUATTIL, BT IR A 5 I [ 1 45 B RS 22 1 miR-155 inhibitor
RS I SR ek (] 1)
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Figure 1. Effect of miR-155 on the formation of cervical AS pla-
que in ApoE™" mice (HE, x 400)

& 1. miR-155 X ApoE ' /MR AS BESREOFL B BB (HE S22,
400 )

3.2. &4H/VR miR-155 &Ik

fi SR 5% 6 5E B PCR 4R, MI5E miR-155 7ERE4L/N R E AS BEH A [R5 /K F, 455 B8 blank
HANC HMFRIEKFLEEEZEZER: 5 NCAME, miR-155 f#7KF7E miR-155 mimic 4L+ & & 15, 1M
miR-155 inhibitior £ JUl & 3 F£ K (P < 0.05) (& 2).
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relative miR-155 level
%)
1

e [T

WE: "P<0.05, 5 NCAHtL.

Figure 2. The expression of miR-155 in carotid artery of mice
(QRT-PCR)
[& 2. miR-155 7E /)R HEh Bk 4R P EYFRIE K F(QRT-PCR)

3.3. MiR-155 X} ApoE /N AS BEsReh P2X7R. NLRP3 ZEfE/MEM 1L-14 BFRIAHR MR

JNHEFE miR-155 520 AS BEHUE BIIALE], A1 western blot 773, A&l T P2X7R. NLRP3 % i
/N FE R I (F14% NLRP3. ASC Al caspase-1)H1 IL-18 ik, &I, blank 2181 NC 41/ R &5k AS
B, P2X7R. NLRP3. ASC. caspase-1 UL IL-18 FIATCH 7% 55 1fi 1 miR-155, P2X7R. NLRP3.
ASC. caspase-1 fll IL-18 R A% NC ARG 2, FiH miR-155, LR A NC A EHEDP <
0.05). 4 3(a)f] Western blot %46l s-actin. P2X7R. NLRP3. ASC. caspase-1. IL-15 HI#ik. (b)-(f)
FIE 7 B JE2R P2XT7R (b). NLRP3 (). ASC (d). caspase-1 (e)~ IL-18 (F)FIAHX #iE (55 p-actin 7K P A%t
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tt: *5 NC A%, P <0.05).

(b)

densitometry fold change

(3) B-actin s s w— w— (© 1.0-
o . ()
) 5 * on
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& &

(e)

caspase-1/B-actin
densitometry fold change

densitometry fold change

VE: *P<0.05, 5 NC#itt.

Figure 3. Effect of miR-155 on the expression of P2X7R, NLRP3 inflammasome and IL-14 in cervical AS plaque of
ApoE ™" mice (western blot)

3. miR-155 Xt ApoE " /NER F AS BEsReh P2X7R. NLRP3 &FE/NMAFA IL-18 BIFRIEHI 208 (western blot)

3.4. miR-155 i#3id P2X7R $0 NLRP3 RAE/MER T IL-18 BIFRE

T PR FL miR-155 i 2 AE I IHLEL, F6AT150 545 miR-155mimic ZH/)N FRYFEST T 2% 2 18 25 A
LV-P2X7R-RNAI, F45ll 7 NLRP3. ASC. caspase-1 PA & #$FEH ¥ IL-18 FIE . 45K KB, miR-155 mimic
15 miR-155 mimic and NC 41 AT HRIEZ R AK, MH P2XTR BI/NRH, Fl 8 F IR IA KB
SR (P < 0.05) (& 4).

4. Wi
AS JERH AR B Bk I SR, I e e R G PE, BRI RERE L. AR, AT SR SN
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M BRIR AR AE , AS FE BRI G 2 H Y E RN 22— LRI RESE, 78 AS RA R B HIREA
PEFR T, SO N R K% T A 3] [4]. microRNA /& —28 K 5 A 21~25 MZAF IR /N7 T-AE 9w D RNA,
TERG SR Ja I L DR (1) 3R, 2 520 AS HRAS 545 18 I S B[Rl - miR-155 52 microRNA H1 ) — 51 . miR-155
R MEZMERRTET, S5RE. M. AR Z ROl RE, RERETE 2 Pt 0 N 1 13
P B B AR P 4E I [15] [16] [17]; RS, miR-155 #0225 AS #5 EZ 4> F[13] [14]. AR
T miR-155 7 ApoE " /INERIIF AS T R AR T AR I R AR S LA o

B-actin  ce— — c— B3 miR-155 mimic

P2X7R [ B3 miR-155 mimic and NC
B2 miR-155 mimic and P2X7R(-)

NLRP3 | i ———

ASC e w—

caspase-1  [EGCGEG—_—_— 8
IL-15  [—— g
.o < > %
& & =
X v v 5]
< & S|
S =
&S
&
S
&
S

(@ (b)
VE: *P <0.05, 5 miR-155 mimic and NC #H Lt .

Figure 4. miR-155 affects the expression of NLRP3 inflammasome and IL-14 through
P2X7R (western blot))
4. miR-155 & 3T P2X7R #201 NLRP3 Z&HE/MA K T ifF IL-18 HIFRIE (western blot)

WATHE MR &I ApoE /MR, FFA/NREATHEIKES, MmiiE MRS AS B, @it
gRT-PCR HARIEIE 1 AN [H] miR-155 FIA /K 15280/ BB (1 ey g r . fERA T st seh K, &
FIK[) miR-155 BEME /N ER 2 AS F2FEBH WA, & i A A BH 2 BB [ 14] « PRI, FRATTIAA miR-155
BEML Lt ApoE ™ /N AS IR .

NLRP3 J&—fi iR 532K (PRR), J&T NOD FEZANLR)FK KN 3 NMERKZ —, B ASC.
pro-caspase-1 FL[FIZ A T NLRP3 #iE/IMA . NLRP3 %5 /MARE 3 2 Fhii 47 40 5 7 i (PAMP) LA J
95 R AR AH 55 70 1A 2 (DAMP) B %, H 4k )5 (pro-caspase-1 1% 1L~ caspase-1), AEWH IL-15 AijfE
(pro-1L-18) 24k Ay A IL-18, JR BN JRE RN, 2k 98 5 AH DG PR ik Jg [8] . ISR B 8 R IR
miR-155 RES/E RGIEMEA. 4RIGH . FEMEYBUTE £ RS (GVHD) S 2 Fh 4OREAH M, % NLRP3
PERE/MARTEAT PREE , S BR AR [15] [16] [17]. A PR AE 1T 22 i 7 i B, 72 B4t , miR-155
RERF NLRP3 S /IMAOE, A8 F e I 28RE 7 e, (23 AS [RiERE[14]. AT western blot SE5
R /N R BKBE B, 485 5% B miR-155 f & 328 NLRP3 JORE/IMAMI K A K& IL-18 ik, X5
A5 22 AR AT 70 45 SR — 8 [14] . 1H miR-155 521 NLRP3 4 5E/IMA R IA i EAR1E I HLER AN B B A

P2X7R & purinergic 2GR I — AL, R —FEBMER R E . ST R R T s IE
A, R A SR E R R T . Piscopiello Z5[18]K B, P2XT7R 5 A AS BEHLJE Bt FE o ) 4
JONAG 95 Lin ZE[19] B 70 R B, 76 B4R, 01 P2XTR BE%% T 1 PMA 5511 EMMPRIN 1 MMP-9
IE, M AS [FdkfE . R I, 1EN—Fh ATP BCART 1981 RSS20k, 40 A1
P2X7R BEWS (S HH B 1AM, AEZH AR A 1B B8 IR FERRAIR . NLRP3 SIEAMABUE, /13 2OREAH Rk S B
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W %

&

RA[20], X R RIAE R AETE SRR RRAEAL AS S [12]. AR FC R western blot BiA, &I,
9 miR-155, BEWEAH/NERIT AS BEHL 1) P2XTR HIFRIA K3 Bt 7EHH] P2XTR A miR-155
mimic /MR, NLRP3 S5E /M AH IS ER 1 BA A R 28 RE K (IL-1p8) R IA 35 52 B3], IXHAESE T
P2XT7R 7E miR-155 i NLRP3 /Mt B bR ) 7 G IE, IFiema )5 L0 JRE SN, 13 & o

5. &hig

22 FRTIR, ARSZIAER], 78 ApoE /N, miR-155 REMSIEIL R P2XTR, i NLRP3 4/ MA
PeOE, BESRIG S 0ORE B, MR IEE AS BESRIIE . (HJ2, AS JERMLEIE 28, miR-155 1 HIALHi]
ZMErE, REFEHEMETFS5HG, IRKENTREERR: WH, iP5 AR 2 5 i CUE
o JRE W, miR-155 J P2XT7R 7 AS JE U2 i H EAE AN AT 280, IR T % miR-155 2 P2XT7R
1E AS HIIERT, K T AaTT AS SR AL EE R S

EEWMHE

K H AR5 4 VT Bh I H (81771259, 81971111), FH4%¥KE K & i & 11%1(2017YFC1310903).
B

SOV R OB R AR R R S B I H (81771259) K BB & & 5 A K i &I
(2017YFC1310903) X} T AW FL I SCHF, B 5 52 28 0% [ oK | A0k 2k 6 93 Bh T H (81971111) %) A8 5T
[ SCRE O T SE B0 BT IR 5, ERUHR IR AT SRS S IR AL IR S, R T ER AR R 1 S0
8.
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