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miR-146a #8175 IRAK1 5502 PRI R S0E H v LRI i 58
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HE B RS miR-146a 76 2 PR PR 48 F A 78 A R bl
Wil Ak FAEEAIHER 3 SRR (TCLs ) Hl# AR42] 4008
PR AR A AR S A AR ) | qPCR % ELISA ¥E45 I 41 miR-
146a HANEANF | 2L 1 (TRAKL) DL RAER
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11 23K miR-146a F1 IRAK1 , K 1L-6 \ TNF-o \LC3 Fl p62 55
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partial mechanism. Methods With informed consent, the articular cartilage of KOA patients was collected , shred-
ded and treated with IL-1B (10 ng/ml) to stimulate 96 h, and then different numbers of iPSC-MSCs (1 x10*, 1 x

10°, 1 x10°) cells were added and cultured for 3 d in a 37 °C, 5% CO, incubator. In addition, 1L-18 (10 ng/

ml) induction group and culture medium control group were set up. Chondroitin sulfate assay method was used to
detect glycosaminoglycan content in cartilage tissue,, immunohistochemical method was used to detect the expression
of type I collagen and type II collagen in the tissue, and ELISA method was used to detect the level of MMP13,
IL-6 and IL-10 in the co-culture supernatant , HE staining was used to detect the pathological changes of cartilage
tissue in vitro. Results Compared with the control group, IL-13 could induce swelling and death of chondrocytes
in the cartilage tissue of KOA , increase the proportion of inflammatory cells, increase the level of type I collagen,
decrease the level of type Il collagen, and the level of MMP-13 and IL-6 in the culture supernatant significantly in-
creased (P <0.05), and the content of IL-10 and glycosaminoglycan was significantly reduced (P <0.05) ; com-
pared with the IL-13 induction group, the co-culture of iPSC-MSCs with different cell numbers could reduce the
MMP-13, 1IL-6 level and type I collagen level in the supernatant, promote the expression of type Il collagen, in-
iPSC-MSCs can regulate the lev-

el of inflammatory factors in vitro, inhibit the degradation of chondrocyte matrix, and have a protective effect on ar-

crease glycosaminoglycan content and IL-10 level in cartilage tissue. Conclusion

ticular cartilage tissue.

Key words iPSC-MSCs; osteoarthritis; matrix protection
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1 #R5TE%

1.1 ##l TLCs(3EE Sigma-Aldrich 23 7] ) , miR-
146a mimic M FAPEXT BB (miR-ctrl) (si-IRAK1 & BT
X R (si-etrl) (MBI A EARBIRAA) 519
(N S MER AR A BRA R L TL-1 324 G
fifi 1 (IRAK1) ,actin HTi& (& [E Abcam 24 7)) (LC3
p62 Fidk H P (EE CST AF), H4N £ 6
(interleukin-6,IL-6 ) F1 488 R %8 K -0 ( tumor nec-
rosis factor-ac, TNF-a ) 3057 &5 (TN BRBHE Y £ AR F
FRZSF]) ,Hams F-12K 555723 M7 (32 E Gibeo 2
Al o W SR & M qPCR 58] & ( H A& Takara

NGO
1.2 FHiE
1.2.1 @i B AP BEAKE WG N T4

Maks g, & 20% (0BG 4 L7 9 Ham's F-
12K 5 R H 5 F%, AL 3 FR 48 h i B W R
37°C 5% CO,, MM 3 A0, 76 40 Ak T % Fi ek
KT T M D e 5o g, At Ah T 6 LR
YL 100,200 wmol/L TLCs,40 min J5 W 4E
) IR R S A

1.2.2 RNA #2245 3 OB Ab PRAF (A 41 3 &)
AT AERE AR N, 35 9708 2 i) (] J5 3 KG9 2,
PBS V& 1 ¥, LI A 1 ml TRIzol, 643 Ui 4 40
JA 200 wl &5, Fo/MRA) G Z R E 5 min;4°C |
12 500 r/min B5.0> 15 min; W W, B 285K
1.5 ml B.08 A SR R, 7K E#RE 10
min,4°C .12 500 t/min Z.L> 10 min; 7 EIFR, A
1 ml R AF0) 75% L FER W, EREDLWE, 4 C,
12 500 r/min &5.0> 5 min, #1350, FFU0HE AL BTG
B WPIR, N AGE Y RNase-free 7K f# RNA |, IT46
AW . RNA 3057 5% [ 5 6 52 28 i PCR 1)
RS AR &, 51WFsI g1,

®1 51957

FEH FFHI(5'3")
GAPDH F:TCCACTGGCGTCTTCACC

R:GGCAGAGATGATGACCCTTTT
1L-6 F:ACTCACCTCTTCAGAACGAATTG
R:CCATCTTTGGAAGGTTCAGGTTG
F:CCAGGCAGTCAGATCATCTTCTC
R:AGCTGGTTATCTCTCAGCTCCAC
IRAK1 F:CACCTTCAGCTTTGGGGTGGTAGTG
R:CCAGCCTCCTCAGCCTCCTCT
F:GGCCCAGGCTGTTCATAGTT
R:CAGCTCCCGGATTTGATGGT

TNF-a

TRAF6

1.2.3 FORB AT 40 i 2 5] Mo B A 1
FEMN 3 7708 M i) A S 2 s R 2, O PBS Bk 1
WAL 300 ! 4R AW, VK L # & 15 min,
4 °C 13 000 r/min Z5.0> 15 min; WH EIER R E
B 1.5 ml B0 T B ER— 5640 FH ok 2 vk
B AR BB LB 5 x loading , 7 10 min , i
A =20 CHEfF#H .

1.2.4 miadkd A% ERK 2R 80%
~90% , FEATEE YetfifE . B S5 50 pl opti-medium
i 1 wl Lipofectamine 3000, £ H 50 wl opti-medi-
um i B¢ 500 ng UKL, MIA 1 pl T3000; 7E4ME A1)
4 J5RE AT T3000 IR A ¥3i% i Lipofectamine 3000
TR b S IREE 15 ~ 20 min, NS 24 fLAR 5
FRFEEH, miRNA YT 5 TR L Y ik
1.2.5 RAZFHBRELARAEZE HHE pMIR-I-
RAK1 wt 3’ UTR 4561 12828 pMIR-IRAKI mutl
Fl mui2 3° UTR b, K Lk 3 w43 ) e e 2]
203T AR, 15K 5% Y4 miR-146a mimics B B Xt
HEL, G I 26 S 2 G 1

1.3 itz E SR SPSS 21. 0 #7483
OB, VAL OB Z [ ) LR ¢ Ao, B
Pha x5 Fom, ZAREAR Z (A1 FL AR FH O 22 50 W0, P
<0.05 HESAGIHFE L,

2 FR

2.1 TLCsiES AR42) WRIRGE KA &
(0,100,200 wmol/L) TLCs 55 AR42J 4i 1, {fi 41
JH e HE AR S g, A DU ARE 4% PRl F- TNF-o A1 IL-6 1Y
mRNA S35 UK A8 4k, 25 53R WD 76 A ) vk
B TLCs 4 B A AR42] 40 i, TNF-a F1 1L-6 1)
mRNA Fk/KFETHE (K 1A) , ELISA 4387 s, 78
ANFHERE TLCs BIBLAY AR42) 40 M0 1% 3% i b,
TNF-o Fl IL-6 A8 Kt i E 38 m (1 1B) .

2.2 TLCs #1%] miR-146a 12 i# IRAK1 K iXHiF
S5 AR42) A B & AR B TLCs b #
AR42] 4l i 3 qPCR 1 Western blot Il %€ miR-
146a F1 IRAK1 HyFik, 4558 WK, 5XHBAM I,
FH 100 wmol/L TLCs ZL 31 AR42J 401, miR-146a 3
IKFEARE R (40 +1.22) % , FH 200 pmol/L TLCs 4k
T AR42] 4Hfifl, miR-146a FIAFEMEZ (60 +0.98) %
(F 2A); &, A 100,200 pmol/L TLCs 4b H
AR42] 401, IRAK] mRNA 7K F-2XF A1 (2.5 +
0. 12) f5H1 (4 +0.08) i, & H /K R AL A LTt
(I 2B.C), W miR-146a Fl IRAK1 FJHELE AP )
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RIEREZAER, b, 7EH TLCs AbBEfAY AR42]
N, @ WA OCAR B LC3-T1/ 1 A p62 fY
FOKELA B AL, B Le3-T0/ T FefE 3 , p62
W/ (FE2D) 8 TLCs 1T LU ] miR-146a i i7F
IRAK1 #3AIF15 S AR42] 40 & A= A W,

2.3 @3&3IE miR-146a FTILINE TLCs SRR E
MEE  HTHYE miR-146a 75 AP HOIEEVE, T
Lipofectamine 3000 435!l [1] AR42]) 41 i %% 4% miR-146a
mimic 1 miR-control , %% J5 F TLCs (200 pmol/L) 4k
B, qPCR I ELISA Z3H748 52429, 76 A h TLCs b
PR 2 E R, 5 #2385 miR-146a K 5 W 2 HY 1L-6
1 TNF-a 254k, 76 TLCs AbFRLAH T, i 3R 3K miR-
146a i A% 1L-6 F1 TNF-o (1] mRNA F17E 47K °F
(KI3A.B), HMERIRZE R WoR, 757 4 miR-con-
trol FYALHEZ5 T, TLCs 512 LC3-T1/ 1 HfE T+
il p62 FRIK T FE XL R GATR 25 R — 3 S
miR-control H. % il TLCs Ab P AH Fb, i 22 35 miR-
146a, B %% 44 miR-146a mimic + TLCs Zb 3, I} F &
R LC3-1/ T e H B p62 ik (K 3C), Lh L
25 Ry , 1 miR-146a 1] L) E B TLCs 51

SAE WL 2

2.4 BUE IRAK1 AT TLCs B SR AEF B
W AT HE— 5T IRAKL 16 AP TR YT fE, 18
AR42] i b 4 si-IRAK1 B siRNA-control, 2R 5
FH TLCs AL #H (200 pwmol/L), Western blot 4% J 5%
B, 5 siRNA-control 414 I, si-IRAK1 £ H' IRAK1
I 68 TRE( 4A) . BE IRAK] i AR T
TNF-a Fil IL-6 F) mRNA FIFE K (K 4B.C) ., b
Hh B IRAKL U855 T TLCs Y5309 LC3-1/ 1 il
ThiE A p62 FRIKFAR (K 4D) o R4 R TR | i
5 IRAKI 5 |9 miR-146a ik %} TLCs i S AP
2 LAY h B AL VR

2.5 miR-146a 7£ AR42] fifEH#0[E IRAK1 H
T — & AP 1 miR-146a 5 IRAK1 Z[A] 4 56
A, fE AR42] 4Hfi i ik miR-146a, A TLCs &b
PR, Western blot Fl1 qPCR K&l IRAK1 ik, &%
R/ . miR-146a 1] LB B 4] IRAK1 %35, TLCs
a] g #E IRAKL 2235, [ABS T miR-146a £ TLCs,
5 HA TLCs ARG, IRAKD Fik 51 i B A% (&
S5A) X UL miR-146an] LI H IRAKT B9 3k

B 1 TLCs %S AR42) HfHAE
A :qPCR ¥ TL-6 1 TNF-o mRNA 357K ; B ELISA #:AG TL-6 I TNF-o 25 H F3k5K¥F ;5 0 pmol/L TLCs #H I * * * P <0. 001

B 2 TLCs #P#] miR-146a 1€ IRAK1 FKixFHiES AR42) 20 A6 B 1
A :qPCR & miR-146a mRNA K254k ; B: qPCR &l IRAK1 mRNA /K454 ; C . Western blot & TRAK1 2 F1/K 454k ; D : Western blot
R LC3-T/ T HfE A p62 /K F-A54k ;5 0 pmol/L TLCs 4L ELEE . * * * P <0. 001
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3 33X miR-146a ## TLCs F S AR EN B L
A qPCR ¥ TL-6 I TNF-a mRNA 357K ; B: ELISA #:0 11.-6 Fl TNF-a 2 [ 334 7K ;G Western blot %3l 1L.C3-11/ I HLAE M p62 A
7K¥ ;5 miR-control 41 AL * * * P <0. 001 ;5 miR-control + TLCs 41 4% . * P <0. 001

4 FUR IRAK1 AT LMH TLCs S KAEF B 1
A ; Western blot /& IRAK1 357K ; B qPCR ¥l IL-6 1l TNF-oe mRNA 357K ; C . ELISA #:30 IL-6 Al TNF-o 75 F1635 7K ; D : Western
blot K LC3-11/ T HAEF p62 & /K FAE4k ;55 siRNA-control 4 HLEE: ** * P <0. 001 ; 55 siRNA-control + TLCs 41 FL# . ¥ P <0. 001

THERAEI miR-146a 5 IRAKI AR, @it 3'UTR MIIEELS A 00, IR a8 B A R4S A0 R
Targetscan 7F 2% M 3% #i ] T miR-146a 5 IRAK1 A8 RUECKE 3 i 98OE K B R — L KAIE miR-146a
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B 5 miR-146a 7£ AR42J AP ¥0[E IRAK1
A:qPCR Kl IRAKI mRNA Fik7KF; B: miR-146a F1 IRAK1 3 <UTR %5 & £ /5 ; C o 4 2 FORL S #6029 5 2 W65 1 5 miR-control 41 1t
""" P <0.001 ;5 miR-control + TLCs 2H AR . # P < 0. 001 ; 5 miR-control-wt ZH L% ¥4¥ P <0. 001 ; 55 miR-146a mimic-wt 2 I35, 222 P <

0. 001

5 IRAKI #m 2GR, 45 3RW], miR-146a 1Yt 3Rk
SRZLREAR T IRAKL-wt )78 )6 2 8 15 M, 1M 5% e
miR-146a J& , IRAKI-mut [ 7 't 2 i 16 M K 32 2] B
WM (E5B.C), & LTk, X2 BRI miR-
146a 7] LA EL#E481] IRAKI ,

3 itig

AP A AR BIG IR L, KEZEERFHE RN
R AP, B ARRME, EE A 1 HNIEER, K4
20% BB R BBl EE AP, P TR i R
HLVRIE, SR E Wiy, NS SR, LR
K 20% ~40% "2 oM TEE RS, H AT, IR i
TR LIS AP SR E AR 25, R, IR AR AT
AP (R HLEL, 7T RE R AP B AL AT 5% 42 11t 7 S
i, BT e A HAR T R AT A A

AT WK, AP 23S B 0 40 1D Y 40 2%
(PIBTI ZRi R FA B A — AR RS 3240, IF(f
NS T RESE AL, P TS B0 A 1 D5 2 i 3
PRI o 1 W2 2 L 1 B A 4 e A B e 2 40
T AZ L R E R A B A A BN T E R MRS R
FS RIS A5, I 7= A e o it 2 A0 AR I A 22, AR
FKeWFoE) BoR  FEE LR GFP-LC3 /NP, GFP-LC3
0T ST RV £ 1 s S MR N B8 S

AT DL 25 3 R AR AR v A B b ) A AR A, D —
WRFFE N W ] AP /N BUAY B T ARk /N B
TG, ARRFFE R, 7E AP B4 MY | Bt
TLCs Y B By B s, LC3- 11/ T He Al 38 7 T i
p62 ZREAR, [RIHT, 7E S RE F1 46 R A S0 22 10 25 ol
HEEAVER T E B miR-146a 223k 5105 W%
&, 78 miR-146a 1] L) & 2 1 TLCs i 51
AR42] 400 AW, Ui miR-146a AT JH#E TLCs 155
f) AR42] 400 1 H miR-146a BYFEiLk 5 AP [k
JREVIFC

AR FEV N, LG A4 L 98 B g Pl B AR
5 I 200 i 7 A A5 40 B DR R 5 A B, A0 D18
IL-6 \IL-8 F1 TNF-au , "B AT AT 453 403 B 3 20 2L R Ab
B T AR 4 A S M 40 ) T AR AN D8 T
PRA iy BRA 7, 0 HLAE— e R B T 25
RIER L AIE R Z 8 B RE sl i A oF
g2 R o M E VT PR E WIS AP /MR
TNF-o \IL-6 Fil TL-10 I35 7K F-FEAK, A 5T s,
TLCs 7] LA #E 98 5 A 1 1L-6 Al TNF-a 430, HLF
# TLCs [P BE 2 88 0, 1L-6 FIl TNF-o 1 £ 315
W03 W 4 fn, R, TLCs A] 408 AR42] 4 i Y
miR-146a AL fEdF IRAKI ik, IRAKI 25
%) NF-kB 1% bS48 i B2 0, NF-xB X F R M2
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MiR-146a ameliorates inflammation and autophagy by targeting

IRAKI1 in TLCs-induced AR42]J cells

Zheng Chuanming, Ji Zhong, Xu Zhipeng, Du Zhaohui, Dou Hehe, Jiang Hai, Wang Zhenjie
(Dept of Emergency Surgery,The First Affiliated Hospital of Bengbu Medical College, Bengbu 233000)

Abstract Objective To explore the role and mechanism of miR-146a in acute pancreatitis. Methods The ex-
pression of miR-146a, interleukin-1 receptor associated kinase 1 (IRAK1 ) , inflammatory cytokines interleukin-6
(IL-6) and tumor necrosis factor-a ( TNF-a) was detected by qPCR and ELISA, and the expression of autophagy
related molecules LC3 and p62 was detected by Western blot. miR-146a and IRAKI1 were overexpressed to detect
the expression changes of IL-6, TNF-a, LC3 and p62. A mutant plasmid at the binding site of IRAKI 3’ UTR and
through luciferase reporter gene assay. Results The results showed that taurolithocholic acid 3-sulphate ( TLCs)
inhibited miR-146a and IRAK1 expression in a concentration-dependent manner, promoted the expression of 1L-6,
TNF-a and LC3, and inhibited the expression of p62. Overexpression of miR-146a could block the effect of TLCs
to a certain extent. The luciferase reporter gene results showed that miR-146a directly targeted IRAK1 and nega-
tively regulated it. Conclusion These results suggested that miR-146a inhibited inflammation and autophagy in
TLCs-induced AR42]J cells by targeting IRAKI.

Key words miR-146a;IRAKI ;acute pancreatitis ; autophagy



