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# E:. B HWEESH (OM) i iR ERA Ak (LTC-14) H miR-211-5p {75 TLR4/NF-xB 8 #8514
Mo F5iE RAEMT. SCERAHTTELE L H G miR, JE2 8 (LPS) il LTC-14 4 hl& AR, @it seid 59t & PCR
(qRT-PCROVERII miR (284 LA K OM % H 1) i35 E H 5 il 7% 4% mimics F inhibitor i R IAFKEIE H I miR J&5, LA Western
Blotting ¥ T2} %¢ %5 & PCR (qRT-PCR) A&l LTC-14 4H/fdH TLR4/NF-kB {55 @ AH 5T (TLR4. MyD88. NF-kB)
I IE B, ELISA A A AE 37 o 2 YERF TNF-o IFRIATE N 455 SRS B 2T I7E 1 1) H 1 miR 25 miR-211-5p;
EXTHEZH LB, LPS il LTC-14 405 miR-211-5p FEW R T (P<0.001); SEMAHK, £ OM TH/5F miR-211-5p %
EEZE ETF (P<0.001). 131k miR-211-5p J§, TLR4. MyD88. NF-kB [l mRNA A& /K, PAK KR T TNF-o Fik i
FE R (P<<0.05. 0.01. 0.001); {&#FiA miR-211-5p J&, TLR4. MyD88. NF-kB [{] mRNA FEF/KF, LA EPERET TNF-o
Fik BT (P<0.05. 0.01. 0.001). £5if PSCs ) miR-211-5p jEid iﬁ*ﬁ TLR4/NF-xB 155 i@ B 75 28 0E fiﬁ OM 7 LA
T HORERTY h miR-211-5p HIERIE, OM 1Y 4k SN AE AL AT g 2 85T miR-211-5p 875 TLR4/NF-xB {5 5 8 S .
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Oxymatrine participates in regulation of TLR4/NF-kB inflammatory response
pathway via miRNA-211-5p in PSCs
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Abstract: Objective To investigate the anti-inflammatory mechanism of oxymatrine (OM) on targeting TLR4/NF-«xB signaling
pathwayby regulating miRNA-211-5p in LTC-14 cells. Methods The target miRNAs were screened by biological prediction and
literature analysis. Lipopolysaccharide (LPS) stimulates LTC-14 cells to prepare inflammatory models, and miRNAs expression
variation and the regulation of OM were detected by real-time fluorescence quantitative PCR (RT-qPCR). Up-regulation and
down-expression of miRNAs were manufactured by mimics and inhibitor transfection. The expression of related molecules (TLR4,
MyD88, and NF-«B) in TLR4/NF-kB signaling pathway of LTC-14 cells was detected by Western blotting and RT-qPCR. The
expression of inflammatory factor TNF-a was detected by ELISA assay in cell supernatant. Results miRNA-211-5p was chosen as
target for further study after bioinformatics screening. The expression of miR-211-5p in LTC-14 cells stimulated by LPS decreased
significantly (P <0.001) compared with the control group. The decreased expression of miRNA-211-5p induced by LPS was promoted
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by OM administration (P < 0.001) compared with the model group. After up-regulating of miRNA-211-5p, the expression of
TLR4/NF-kB signaling pathway related molecules (TLR4, MyD88, and NF-kB) and TNF-adecreased significantly (P < 0.05, 0.01,
and 0.001). After down-regulation of miRNA-211-5p, the expression of TLR4, MyD88 and NF-kB TNF-a were increased (P < 0.05,
0.01, and 0.001). Conclusion OM can modulate TLR4/NF-kB inflammatory response signaling pathway by regulating the expression

of miRNA-211-5p in the PSCs.
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Toll #5244k 4 (Toll-like receptor 4, TLR4) &
R 2 AR K T S B 5246 (PRRs) [ —Fh, #]
UM 2 B8 (lipopolysaccharide, LPS) 7%,
JA B AR 9 RE B 2 R, AT AR 3F 98 3 A Joid 7= A= A
R0, AR SRR, TLR4 1E AR MR ZH 2R
HhRIE, ARELE R 28 R R FEAE T miRNAs
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e, [FE S OM 2 il it %00 miRs PHIT TLR4
B8, @i TLR4 J@%S miRs L& OM K
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LPS. OM, g H Sigma A #]; fG4EME, WH
Gibco A F); HiEHRIEGW, WH Solarbio A Fl;
IMDM ¥5353%, W H HyClone A ; FREFH LR

750 mL/L &% (OpdrdiD. &4 (i), JAEE
(/M) DEPC 7K. BCA EHEERN &, WH
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1.2 FENEHE

ABI 7500 PCR 1% (Applied Biosystems, Foster City,
CA, %[HED; ABI2720 PCR {X (Applied Biosystems,
Foster City, CA, 3E[E); JY92-IIDN 5 il 40 iy
FENL G Z AR AR A D 1510-01959
LK BEARIY (Thermo Fisher, Waltham, MA, 3%
); HLEAL (Bio-Rad, FE[E); M H AR L KAE
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CREERHETA R A A ; 457748 (Thermo Fisher,
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2.1 ZHREEEFE

JERR R MIRE (LTC-14), Hif#[E Rostock K
Z2EEFE ) Robert Jaster 2% HBIE22, 4IRS 10%
a4 MiE ) IMDM B33k, BT 37 C. 5% CO:2
FIMEE A CFXHRE N 95%) HlEsE. fraifdik
FIEEFHL 70%~80% % FERT, H 0.25% R 241 A
HAEEAR . U AR K 40 i FH 1 S50 7L
2.2 RAEMAAREAYHIE S A AR

fE 6 LT R AR IR T & 10% 06 4 5
IMDM #5353, Fpgiil A=K BB FRIZ 70%~80%
S, EHONTCIMIE K] IMDM 15955 2 mL gk4E87
F% 4 ho WHEAL: ASINZ54LEE, LPS 4: oA 10 pg/mL
LPS 20 pL #J# 3 h; OM~+LPS 41: FiinA 0.5 mg/mL
OM 10 uL, 30 min J5 /A 10 pg/mL LPS 20 pL 4l 3
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h; OM 4: JIA 0.5 mg/mL 10 uL OM Hlli# 3 h(%1,
2.3 ST

F| I TargetScan7 ( http://www.targetscan.org/
vert_70/) BEAT AV A TLR4 (1) miR, 2%
HH IR STHR /A 51 G P A T T
2.4 SERTRHAEE (qRT-PCR) EME OM 3t
miR-211-5p RiXH SN

¥ “2.27 TUEHANMIIE TRIzol VAR HUANM S
RNA, HU 1 pg RNA 4% 5% 5 & il B kAT 18
BN A cDNA. Fil ABI 7500 PCR 1X{% qPCR
Ui B 45K cDNA 47 PCR Y48, LLU6 AN S .95 C
TANE 3 min, SAJEHEATIEHY 3G, 95 CAM: 1255,
60 CIiBKINAIEMH 40 s, F& 40 MEA, [ R Gk
ITHERR R ZE M, miRNA FIAN FIAE DL 27"
B KR . miR-211-5p 510 H 75 5 B 3L R e A A
RAF W, 5P FIE 1,

%1 qRT-PCR 3|47
Table 1 Primer sequences of qRT-PCR

kY IMFE (5'—>3")
RmiR-211-5p-forward CAGTGCTGTTCCCTTTGTCATC
RmiR-211-5p-reverse TATGGTTGTTCACGACTCCTTCAC
R-U6 (NZ) -forward ATTGGAACGATACAGAGAAGATT
R-U6 (N3) -reverse GGAACGCTTCACGAATTTG
TLR4-forward GGAGTACAAAACTCTGCGCC
TLR4-reverse ACTTCCTTGTGCCCTGTGAG
MYD88-forward ATGGTGGTGGTTGTCTCTGATG
MYD88-reverse GACAGGATGAACCTCAGGATGC

NF-kB p65-forward ~ CATACGCTGACCCTAGCCTG
NF-kB p65-reverse TTTCTTCAATCCGGTGGCGA
B-Actin -forward TGCCTGACGGTCAGGTCA

B-Actin -reverse CAGGAAGGAAGGCTGGAAG

2.5 ¥R oligo

¥ LTC-14 4T 6 fLAR+, HIA 1.8 mL
Briedk, BT 37 C.5%CO, 55 RETE, Y
BEIL T0% T4 0s . $EUAT 4 h 40 s Rkt
BN IS - A EPURIIRT R . F YR
KPR 5eH 5 uL X-treme GENE HP DNA #4443
7. 5 uL oligo (miR-211-5p mimics. mimics NC+
inhibitor. inhibitor NC) I 200 uL ] IMDM HiE
AIEIREE 15 min, # DNA-lipo & &KiZH 2]
M NGH M RE 75, 4~6 h JE A s . Filk
AR R 7R 0, 0T YL B L miR-211-5p mimics.
inhibitor 73 7lid ik, (KFIE miR-211-5p, FF77l
¥4 mimics NC. inhibitor NC 1 [ 18 . AH R )
miRNA [1)7 51 L3 2.

2 miR-211-5p T FRIEMRRIES HFF
Table2 Primer sequences of miR-211-5p over/low expression
519 S (5'>37)
miR-211-5p UUCCCUUUGUCAUCCUUUGCCU
mimics —sense
miR-211-5p

mimics -antisense

GCAAAGGAUGACAAAGGGAAUU

mimics NC-sense UUCUCCGAACGUGUCACGUTT
mimics NC-antisense ACGUGACACGUUCGGAGAATT
miR-211-5p inhibitor AGGCAAAGGAUGACAAAGGGAA
inhibitor NC CAGUACUUUGUGUAGUACAA
miR-211-5p mimics £ 4% 0. 24, 48, 72 h J5i¢
HU RNA & A, 2 J miR-211-5p A1 TLR4.MyDSS.
NF-kB H AFRIAKF, 078 i G Ja f A ik (1]
TG 720 J5, friigifig TLR4. MyD88. NF-«kB
mRNA /KF, EjEH TNF-o K. miR-211-5p
inhibitor % 4% 72 h J53EH40A RNA F&EH,
TLR4. MyD88. NF-kB mRNA FIZE /KT, ik
t1 TNF-o 7K.
2.6 qRT-PCR %iMZE TLR4. MyD88. NF-«kB
mRNA Ri&

& HA M T2 TRIzol AT AU ML S RNA, L 1
pg RNA % 5 sl m) G vl I kAT W i s OB
B ¢cDNA. FH ABI 7500 PCR {%i% qPCR it H-H#
cDNA 1T PCR ¥4, mRNA LA B-actin NS
94 CHIALYE 30 s, SRJGHHATIRIAY 1Y, 94 CAME
55, 60 CiB-k 20s, 72 ‘CHE{H 34 s, 3L 40 NMER,
SRNLEE R G AT I A 2820 T mRNA [RIFH X R IA
BUL2T AR IR BT AILE 1.

2.7 Western blotting ;% TLR4/NF-kB {55188
XEBRIL

Fi RIPA ZfRIEHUAIL SR, 4 BCA EEA
ER, SRR I, FUEF 20, —h
4 CWEHILRA, TBST FEIRFEM 3 K, &K 15 min;
THUEERIRRIEE 2h, TBST #RAREEN 3 ¥, FHK
15 min. ECL V5405 K 48 Tanon 5 200 4= H sh{b2%
RICEG I Rtk B E#E— 25041, Image ]
B IR P L AT o
2.8 ELISA JEME TNF-a FIAKF

440 3 000 r/min &0 20 min Ji5, B EIE.
FLEL 50 pL Fig i RS BAR I R P
FRAZE, a1 37 CHFE 60 min; BEHUEIMA L
@il A, B, 37 C#EEM 10 ming ALK L,
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SEETPAZS BFLIAE, 450 nm BAKIMEROE (4) 1. 2,01
FVUZ% (logistic BhZR) fitbriErhZk, F mELISA 1.5
HEAT S TNF-o & & S 10m
2.9 GZitF4AE 5 sl
% F GraphPad Prism 6 4t i122 5K 420 B A 5L 5 1
5, Bl H X £ s R, AR IR =TT 2 701 E 0.03
3 &R 0.02
31 T o
TargetScan7 &> FH I DIEETE miRs #E XL 0t i

IR A= P00 35 o F TargetScan7 W93k, Fii K 5

JELL TLRA SHHE AR miRs; 275 2400 5k

ek 23, fiidk t PSCs ¥ fa R A AR AL miRs.

ST I 3 AT LR 5 7 s A SE 11 miRs, FE4E 1 OM Xf LPS iESH) LTC-14 4HBE miR-211-5p FKikH
1 SNl 75 . P = > %Zu" X *x =

S PR A ROROREY miRs BURHE, kTE MW (X Esn=)
iR-211-5p ST Fig. 1 Effects of OM on miR-211-5p expression after LPS

mik- = IV o

X stimulation in PSCs (X s, n=4)
3.2 OM %} LPS i#55H) LTC-14 4R miR-211-5p

SRHRALLLE: TP<001 T"P<0.001: 5 LPS 4LLE: #¥P<0.001
“P<0.01 "P<0.001vs control group; #*P < 0.001 vs LPS group

FILHIBN o
WK 1 s, S5 HRZE LA, LPS 2H miR-211-5p .
A RIE R, ZRE% (P<0.00D). 5 LPS ;f; .
HEH#E, (LPSH+OM) ZH miR-211-5p IRk & B # S
[E 7+ (P<<0.001); 5% FHZLAT LPS b4, OM 4 ? 50
miR-211-5p RIEEHE LA (P<0.01. 0.001), S
3.3 miR-211-5p % TLR4 i@ &AM 3
330  jb#ik miR-211-5p % TLRA @I 5 0
0 h ZHEH#E, PSCs 1 miR-211-5p [HFREEAER Y e B
48. 72 h JFR#ETFE (P<0.001), 7EF:Y48 h /5 L o b AL "P<0001
NESST LT N P <0.001 vs 0 h group
WK 3 fiizn, miR-211-5p mimics 73 H#5 4% 0. El2 PSCsH miR-211-5p T RIEMHERHE (X £s5,n=3)
24. 48. 72 h )5, TLR4/NF-xB {E 5 iHE &35 A Fig. 2 Transfection efficiency of overexpression of
5F (TLR4. MyDS88. NF-xB) & 1k /K Fha# miR-211-5p in PSCs (X 5,1 =3)
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&3 PSCs # miR-211-5p i3 FKIA/G TLR4 BEERKFERIETHE (X £s,n=5)
Fig.3 Expression of protein levels of TLR4 pathway decreased after overexpression of miR-211-5p in PSCs ( X %5, n =5)
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FEYL R O E KT R F%, 72 h L R &HE, 5 0h
ML, ZrAEASHE L (P<0.01. 0.001),
miR-211-5p mimics ¥ %% 72 h 5, TLR4/NF-xB
GBS S F (TLR4. MyD88. NF-xB)
mRNA RiEKF R, 50 hdbbi, ZRAAS
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G, SxTHEA LR, TLR4/NF-kB {5 5l i (1) &5
B (TLR4. MyD88. NF-kB) & [ Fik/KF
BF LA, HERAEGS %R L (P<0.05),
WK 5.

#&Y% inhibitor 72 h J5, TLR4/NF-xB {55 i# %
()% 57 (TLR4. MyD88. NF-kB) mRNA %
KR E BT BEREA G E X (P<0.05.
0.01. 0.001), Z5EH LA 6.

1.5+

NF-kB/B-actin

Hkok

DN\

mimics NC

miR-211-5p mimics miR-211-5p mimics

""P<0.001

P <0.001 vs mimics NC group

4 PSCs 1 miR-211-5p T 3RiA G TLR4 B2 mRNA /K PRIATE (X £5,n=5)
Fig. 4 Expression of mRNA levels of TLR4 pathway decreased after overexpression of miR-211-5p in PSCs ( X X5, n =5)
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Fig. 5 Expression of protein levels of TLR4 pathway increases after low expression of miR-211-5p in PSCs (X *s, n =4)
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Fig. 6 Expression of mRNA levels of TLR4 pathway increases after low expression of miR-211-5p in PSCs ( X s, n=4)



Hh¥igda % Drug Evaluation Research %5 413% #5438 201844 A * 545

3.4 MiR-211-5p ¥} TNF-a BE20T

MiR-211-5p iIdFIE S5, TNF-o RIEELZE NF%,
5 mimics NC HH#H, ZRAARITFEL (P<
0.05); miR-211-5p {K3KIAf5, TNF-o RiAEE# FF,
5 inhibitor NC A, 27 EE (P<0.0D), WK 7.
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55 mimics NC Z1Et4E: "P<<0.05; 4 inhibitor NC 41EL#: #P<<0.01
P < 0.05 vs mimics NC group; #P < 0.01 vs inhibitor NC group

7 miR-211-5p ¥t PSCs L7&® TNF-o &R FRIARF M
(X Es,n=4)
Fig. 7 Effect of miR-211-5p on expression of TNF-a
protein in PSCs supernatant ( X *s, n=4)
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AT BB FC R R B, LPS W] LABE LTC-14 4 fia
TLR4/MyD88 15 ‘5%, 1 OM W Ll T
LTC-14 4Ha " TLR4. NF-xB HIiE, i 40E H
- TNF-o BTG R0 K BRASE BRR % 2 2R T
FIVEFRIY, S ibER, OM X K BB IR 4T 4k AL Ak 7Y
AIRITAER, T H AR AR @] PSCs 0TS
i 5 ok R 8 Tk SE B 26280, 3T SR BT A iR
AL 25t LA IR T PSCs SIS ML K 4]
ThbE, W ABLR . PrEE. (REEBOER) PSCs £k
by K ECM AR 55 J7 12932, AR SIS0 3 A
75 OM 7EHH| PSCs Hid o Pt ML -

miRs & KA EERIESRALS/N RNA, K
TR miRs 7] LA R TLR4/NF-«xB 155
B, H miR-211-5p Al 25 JORE M i #54,
{H miR-211-5p 7E1E 4 g It ¢ 4H A 7Y b %) TLR4 {5
5 IR % B A DG S I SR TR MANIE R . ARSE
U HE LM, PSCs #% LPS ¥ J5 miR-211-5p ik
HHE TR, HAEN miR-211-5p 7€ PSCs H )%
K5 RRE N AH I . 454 PSCs H' TLR4 RIATE LPS
5 EiE, miR-211-5p 1E 2 fEAR AL A il A8k 5
TLR4 HAZ AL 2L I AHIE, 5 miR-211-5p 427 TLR4

IFRIMVIA . AWFFAE PSCs H%f miR-211-5p #EATid
FIRAMLFIL, W% TLR4/NF-«B (5 5@, Kt —
AISUERE IR T, FHASIIAH R RREH . SR EIR,
miR-211-5p Wi FIART LA R i TLR4/NF-«B {5 518§
FHOCER RN JSE R 7 (193 ; #0i) miR-211-5p [HRIA
&5 A o 3JFE—AESE T miR-211-5p 5 TLR4 174K
K&, [FERHERE T miR-211-5p A L@ 75
TLR4/NF-kB 155 18 B 77 4R SN o

7R, OM BA e i R yrer4etu /e A,
B ACBEZH /T HAERA OM AT LT TLR4/NF-xB 15
SiEM, {H OM FF3F TLR4 K47 ERCIE, OM 1
fA[ 75 TLR4/NF-kB 15 T8 Z 5 R0E S S HL]
MAER . 145Nk, W FERP OM X PSCs
tH miRs FIAMIBERIFZ . AWK I, PSCs 2
% LPS M35 miR-211-5p (EEEHE N, &
OM T #ijF miR-211-5p RiLEEFFF, "I
miR-211-5p FRIAEMZNZ OM AT . OM 1 fg
LA miR-211-5p #2285 9855 S S FAE FH o

PSCs H'f) miR-211-5p 31 5 TLR4/NF-«xB {55
ST JORE N, OM AT #ER A miR-211-5p
PIZRIR, OM YT 28RE S B 1A FA AL AT e A2 i i
miR-211-5p {7 TLR4/NF-xB {5 5B H LB .
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