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[# E] HBHr it miR-301a sF B 000 £ g8 B F Ak R -F 6930, AR microRNA A 19 9 5 Bk 35 AR AR AL o &
AR, A B R BARRRAC O B s A HT R B8, ik BRI ApoE 7T RE L F R B AR ALEE R K E DR E
F ke E A A real-time PCR #2822 F miR-301a % & i K F ;A B A5 Ak 2 RAW264.7 48 8 P 25 4« miR-301a
mimic ﬁ\? miR-301a inhibitor, | real-time PCR #&| 28 J& ¥ miR-301a /K, 54wl F 738 3756 B -F o ( TNF-a) . & 28 2
AF 6(1L-6) Ao A7 dn f A4 AL B & 1(MCP-1) #9 % 5 KT, Bl Western blot 4 NF-«B #74) B -F (NKRF) & & KT,
A SRR AN p65 MR AL, R A FH SR ApoE” N R £ F Bk F B L8 4R P miR-301a 8 F ik K
& ;£ RAW264.7 2aJit, i3 & 35 miR-301a 7T 474 NKRF & & /K -F 423k p65 &0 Az 45, F+ & 20 i+ TNF-o IL-6
F2 MCP-1 # mRNA &k ; £ RAW264.7 @mfe + {& % & miR-301a 7T #+ & NKRF & & K F 42t p65 @ 245,
b 2 F TNF-o 1L-6 #= MCP-1 89 mRNA &i& . 458 & SMERING ApoE™ ™) B £ 5 bk & B 28 22 F miR-301a
F kKT F £ RAW264.7 28 F miR-301a i@l i 38 % NKRF ) £k %k p65 &t it/ #3% TNF-o 1L-6 F= MCP-
1 %) mRNA &34 325 microRNA /23 Bk 85 AR AL K s vy Ko Lkl b A 216,
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MiR-301a regulates the expression of inflammatory factors in macrophages
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[ ABSTRACT] Aim  To explore the effect of miR-301a on the expression of inflammatory factors in macrophages,
from the perspective of microRNA to clarify the pathogenesis of atherosclerosis, then provide a new way of prevention and
treatment of atherosclerosis. Methods ApoE”™ mice was fed with high fat diet to establish atherosclerosis model, the
expression of inflammatory factors in the atery were analyzed by real-time PCR. MiR-301a mimic and miR-301a inhibitor
were transfected into RAW264.7 cells, the expression of inflammatory factors was analyzed by real-time PCR, the protein
level of NF-kB repressing factor (NKRF) was measured by Western blot, the cellular location of p65 was determined by
immunofluorescence. Results The level of miR-301a was increased in ateries of ApoE™~ mice. Overexpression of
miR-301a decreased the protein levels of NKRF and increased the mRNA levels of inflammatory factors, p65 was located in
nuleus in the RAW264.7 cells transfected with miR-301a mimic. Inhibition of miR-301a increased the protein levels of
NKRF and decreased the mRNA levels of inflammatory factors, p65 was located in cytoplasm in the RAW264.7 cells trans-
fected with miR-301a inhibitor. Conclusion MiR-301a regulates the mRNA expression of TNF-a, IL-6 and MCP-1 in
RAW264.7 cells via targeting NKRF to regulate the cellular location of p65.
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A3 22 M SE A, 49 A i R IR BE T o (tumor
necrosis factor-o., TNF-a) . 2l i/ 2 6 (interleukin-
6,1L-6) MR AN HEALEE 1T 1 (monocyte chemoattrac-
tant protein-1, MCP-1) , 3 6 53 Jit: (K T RE 45 it — 2 ik
KA SN , 348 17 St st ok ok B BB A 14 2 g e
PRI, /D Wk A AR AR A PR 1 Dl 2 sl Dk oA A i
ERIHABRTBZ—,

microRNA J&— &K JE J 21 ~23 MEITIR
e /N5 RNA, BEATBERE F) FH H Fh 1 17 51
eSS A BIARIE N 37 -UTR I, 7655 S J5 /K P17
PATE N IR R 5L, microRNA 72 Kk
THMAL G E T FEH AL ST LT YREh
RAERERTAER™ ) microRNA [RVBE IR AR5 250 AT R
SIERY & AR DI AR OC, JOF 2 5 O 155 5 I 400 i 19 2
BN miR-301a 25 4 22 F A ) 2 L B 0ot
e, BN % B Aok SAE SO | A0 O T
FEREN AEIBERR A Y, miR-301a 3K Th T, i
FH T NF-xB #01 l Kl ¥ ( NF-xB repressing factor,
NKRF) JEF#E NF-«B {5 5% . miR-301a 7£
B BRI O L Hh 3B /K BRAIT, 8 5 B H45 B 7
Kv4.2 ¥ 3'-UTR b ATHE FHKF, 25 IR0 R
PRI KA ASBESE B FESRT miR-301a
7 E R A A R RN T

| EEETE

1.1 ¢ARaR F E# R

/NECE ¥ 48 bk RAW264.7 1 B E E ¥ AL
W% 48 i, BE . Trizol i 7 A1 H-DMEM £ % 3£ 1§ & In-
vitrogen /A & ; f 4 L 7 W B Hyclone /2 ] ; SYBR
Green Kt ik 7l & W B TaKaRa /» 7 ; NKRF #n
GAPDH 1K 1§ # Proteintech A 3| ; p65 — 41 ¥ B
CST 2~ 5 ;HRP Axit b F 4 — W 8 # & & 2
7 ;b & b W B Millipore 2 7] ; {4 % 4 A miR-
301a mimic 7 miR-301a inhibitor % 2 [ 4 %t B | B
Hwm LlEEDRB A RAE TR,
1.2 INRBIBRSHFRE R B A 5L

8 AWM ApoE” /N R At E A B & 8 A
WA CSTBL/6) B AR N A 5 R, A B db
REEFH LY, AW H S T & A
B(21% Fig B \19.5% B % & 11 1.25% fE & &) 16
Bl /ANREEA 12 h RERE L), B8 E SR E %
#4(50 mg/kg) BEAT BREE, (W EML B =, 4T I M9
M B0, £ AR T (100 mmHg) 45 A PBS

BECERTLGER, #HEXRZA PN LA,
TR B0 JE A B I AR 46 E B Bl ko AL B
3 ik, SR B0 Bk fn E B2 41 K RNA SHEATARM
1.3 RAW264.7 fHARI IS 3%

RAW264.7 40 1 4 10% f 4F i1 7% & H-DMEM
FRIET 37C 5%CO, HRENFER, T2 REH
B — K, 40 M35 80% ~90% £ JE BT, 0.25% &
BB, LM 24 h B EMNT 6 ILRF,
B2 ML 50% LA Ja, %0 o B F B TR M At R
(negative control, NC) | inhibitor [f 14 %t # ( inhibitor
negative control, NCI) ,miR-301a mimic 7 miR-301a
inhibitor, #% %% 4¢3 7 i 7 & VL 9 B HATH 4,48 h
Ja W& e e KR B A R RNA SEHATAR I,

1.4 miR-301a RiZHIHEM

gL 5 48 h 1 JH| Trizol X7 FR B 40 A % RNA, B
1 pg RNA 3# # 5% 4 B ¢DNA, | SYBR Green 7% % & &
WAl &A%t 2 & PCR AT PCR, KA ACt k4 3
SR TEMtREE, B 274 miR-301a K4 %5
#MFF| A 5'-GTC GTA TCC AGT GCA GGG TCC GAG
GTA TTC GCA CTG GAT ACG ACG CTT TG-3',U6 K %
KB 4 F 7 A 5'-GTC GTA TCC AGT GCA GGG TCC
GAG GTA TTC GCA CTG GAT ACG ACA AAT ATG-3',
miR-301a PCR 3|47 57| % 5'-GCG AGC AGT GCA ATA
GTA TTG T-3',U6 PCR 5 4 )7 %] % 5'-GCG CTC GTG
AAG CGT TC-3' , Universe primer PCR 5| 4 7 % % 5'-
GTG CAG GGT CCG AGG T-3',

1.5 miR-301a Xt B W& 4 Bl 58 7 B F R IZ A &
e

M miR-301a mimic , miR-301a inhibitor & %t
TR M Aot B 4 ] 5% e RAW264.7 48 4 48 h J5 , & 41
8., Trizol # B & RNA, | Random primer X %% 3k 5|
MR HEF 1 pg RNA; R %2 5 7 4 X Al SYBR Green
KN EEIRF| &KL EE PCR SLEAT PCR, &7
TNF-a,IL-6 2 MCP-1 # % 3£, PCR 3| 4 )7 %1 .
TNF-a Forward % 5'-CAC AGA AAG CAT GAT CCG
CG-3', TNF-a Reverse ¥ 5'-ACTG ATG AGA GGG
AGG CCA T-3';IL-6 Forward # 5'-AGC CAG AGT
CCT TCA GAG AGA-3',IL-6 Reverse % 5'-TGG TCT
TGG TCC TTA GCC AC-3';MCP-1 Forward % 5'-GTC
TGT GCT GAC CCC-3', MCP-1 Reverse % 5'-AAG
GCA TCA CAG TCC GAG TC-3';18 s Forward ¥ 5'-
GGA AGG GCA CCA CCA GGA GT-3",18 s Reverse
¥ 5'-TGC AGC CCC GGA CAT CTA AG-3',

1.6 miR-301a ¥t NKRF & 87k 89 8 0m W 22
A5 b A miR-301a mimic ,miR-301a inhibitor &
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FLIR M X PR 4% RAW264.7 40/ 48 h 5, 4k &£ 4 e,
JH 28 g 34 fR R B2 B 28 KR A, Western blot £ ]
NKRF 78 GAPDH % & A& -F, 4 fl 10% SDS-PAGE #
K48 30 wg & 4,300 mA Bk # B E PVDF ¥ b,
{# A 1 : 1000 NKRF ## GAPDH /& T 4°C 1% & 1 7%,
TBS-T ¥/ 3 & ;6 A 1 : 5000 HRP 4732 1L ¥ 45 % =
P, EEBEH 2 h, TBS-T HE 3 K ¥ K bR
A A
1.7 miR-301a X} NF-«B ZHREK & B E LRI E2
H RAW264.7 R B M T 23, 25 A
miR-301a mimic .miR-301a inhibitor & £ PH P % B 3
T84 48 h Ja,# 4% % R ¥ B T 37C H % 15
min, PBS % 3 X, 4 %X 5 min; |l 3% BSA/PBS % i #
10 min; H 1% BSA/PBS DL 1 : 50 i Bt p65 — i
T4CHEIEF;PBS ¥ 3 K, F X 5 min, A 1%
BSA/PBS f Bty 41 (1:50) T 37ClE & B XL ET
1 h,PBS # 8 T 7k 3 K5 F Hochest 4% % I it &
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Figure 1. The expression of miR-301a was increased in the arteries of ApoE™~ mice(n=35)
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2.2 BEMEAEFIERIE miR-301a 12 3 K E EF
Fix

H T #E— 0 5E miR-301a % E W20 M 48 e K
T-FIRHIRN 76 RAW264.7 40 g v ) g 5 44 5
Z4 miR-301a mimic 48 h, 458 75, miR-301a £ ik
JKF- B T, NKFR 25 HKF BRI, NF-xB H p65
L RE A T AU AZ Y, A A R S RE R TNF -
IL-6 Fll MCP-1 KKK F-Fhm (B 2) b4,

10 min, PBS # 5t Tt 2 K5 248 A 1K A o
RE TR A 48 T ol R O R RE RO
EHHENE,
1.8 GEiHEEoAR

BiFl SPSS 13.0 40t #4447 HAB AL T, R R 4
todh fo 8 B & 7 2 400 4T S F M, P<0.05
HERHELFEL,

2 &% R

2.1 ApoE” /MRIMEH miR-301a FRIEHS

WA IE /N BRI R B M 97 ApoE ™™ /NER 32 3 ik
M4, BEBUE RNA Kol miR-301a 35K, HIE
H/ANERAAEE, ApoE™" /) BUE s ik 1L 45 o miR-301a
PRV B B T 5 RAE T TNF-au \IL-6 il MCP-1
ZRIEACFE TS (B 1) o HO I, miR-301a 7]
A 7] L W41 i R PR 2R 1 2 AH O
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miR-301a 13 73K AENSHLIE 5 4T 9 i IR 2R 38
2.3 EEZEAEFITTE miR-301a & K EREFRIE
15 RAW264.7 i il vh F1) 4] i B2 A& 5% %4 miR-
301a inhibitor 48 h, %58 7K, miR-301a ik /K0
T FEAS, NKFR 25 17KV T, NF-kB H1 p65 3 E
A7 F UM TE P, B WA b 98 5E - TNF-a \ T1-6 Al
MCP-1 #9335 K- AR (1 3) o Ha g4, miR-
301a {ERFEIK AEDS T Wk LI 5 i IR 2R3k
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Figure 2. The expression of inflammatory factors in macropahges transfected with miR-301a mimic(n=3)
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Figure 3. The expression of inflammatory factors in macrophages transfected with miR-301a inhibitor(n=3)
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3 % i

3 W 4T e 7 5 Pk ks A0 e o R 10 2 e e 6
SEAEF . M1 7B A0 BE 5 5 W 2 Fh R AE ¥,
T BN M SRE BN, B0 I A N B T g, AR ISR
IS E IR TR ApoE ™ /N RUHEST Sl bk i A AL AR
YA F2 3 KA, A8 & B miR-301a Fik T
H T ek R E S, 0 T i — 1 E miR-
301a 7EE W2 AL A4 R, A1 B 044 3 G 1 7 1
TE RAW264.7 4 i v ik 2 3Kk FI X £ 35 miR-301a,
GEW L 5E F 35 miR-301a HE U5 #E 5 W5 41 i
TNF-a \IL-6 Fl MCP-1 #9381k J)x Z , UL#K miR-301a
REAZ AR —Fh RAE T 1835, o SEHEN], miR-
301a AJ fE [F] E 20 B A 0 PRl - IR 1S ZAH G

microRNA VE R —Fh % 53¢ J5 7K S8 35 /N 43+
RNA , g i 2R L 8 1 3R3K . microRNA 7E45
s 11 2 Joe v % 4 E B AR . W Sk i i
miR-301a 7E/BEMR I | JH96 | 96 0 2L B 98 vh 3R 55 T
B o AT AT R, miR-301a i I T
UiF ¥ 3L R PTEN 520 /)N B 40 it [ £ 28 ffae 7
NKRF /& miR-301a 1Y FFHE R Z —, NKRF &
NF-kB 5 #E - 1 B9 & 3R, 76 g 41 it o
miR-301a A% 3 45 NKRF 3 i 520 NF-«B i
Pk, NF-xB 553 F 02 R AE 0 820 {5 5
H . LIS Y NF-kB REAE 607 1 A 40 LA, AT i
HEIE R R YRk, U0 TNF-o AT IL-6 5, TNF-a
IL-6 Fl MCP-1 45 4 4E K 2 5 3l ik ok B 8 1k %
AR, AR B, FE E VE AN A id #238 miR-301a
REAE A ) ¥ 55 ) NKRF & 1334, NKRF FH% p65
AR E] NF-xB 1%, NKRF X} p65 8 [k
AR, NF-«B iELAEHE N IERIEH T 55, 3h
KSR RERE AL 28 2 1L 35 P TNF-o IL-6 il MCP-1 7K
T EEREIN KT ST PR 44 il A N B TR
PRI IS PN B 200 53 A R B IR 1, SR B 2 1 LA
G R AR SZ AL, T B A R A AR 1Y R T

A5 LB, 76 B ELR M Tt 38 miR-301a g
AR 29 H T~ TNF-o IL-6 F1 MCP-1 B30, 3%
AT E A Bl K ok A A Ak TR T B LB i) L
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