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Mg b e R AL, ik RSN EE IR Rk A AR R I 2R 5 A . IE 5 X BR 4 ( control
ZH) \LPS 4 \LPS + ZS £ % YL 241 (LPS + si-NC 41) \LPS + IRAK1 T4 J5i fi % 4L 21 ( LPS + si-IRAK1
41) \LPS + BlRi R FE R F Z AR SE R F 6 (TRAFG ) 4 R Ye 41 (LPS + si-TRAF6 41) . R &
B B3 BRI 7 ( Western Blot) S S s 9¢ Y6 52 1 38 & WHGE SO ( RT-PCR) 43 BRI 5 20 /2 40 A
IRAK1 1 TRAF6 2 [ K mRNA BAHXS F3K7K 5 R e 90kl 5 4 R 4 i B % im0
(Z20)-1 . 558 H ( Desmin) i 78 i SAEXS FRIK K5 R Western Blot £ 5 41 2 4 ffd IL-18 ,1L-6
iR RBE R F- (TNF) -, A% R F-(NF) -«B #1025 1 (IKB) o [NF-«B( p65 ) B#R b NF-kB (p-p65)
TR AR R IR KT 5 R SRR HLITIE ( Co-IP) LRI IRAKL F11 TRAF6 455160, &R LPS
ZH R IRAKT \ TRAF6 25 [ & mRNA Xt 23k 7K 4495 T control 21, LPS + si-IRAK1 2H /2 41 /ity
FIRFEAR MR T LPS 4 (P <0.05), LPS 44 . LPS + si-NC £H &£ 4 il Desmin , IL-18 1L-6 . TNF-a
p65 .p-p65 T FHAHXTF IR KL 5 T control 4H, Z0-1  IKB-a 25 FH A X 2 3K 7K MK T control 4H 5
LPS +si-IRAK1 2H \LPS + si-TRAF6 ZH & 40y Desmin  IL-1B .1L-6 \ TNF-a . p65 . p-p65 & H A X} ik
TKEPIET LPS 4\ LPS + si-NC 4, ZO-1 . IKB-a 5 [ A5 357K FH 8 F LPS 4 LPS + si-NC 44
(P<0.05), Co-IP LHn&5 R /N IRAKL 5 TRAF6 fRE4s G, 4518 LPS I R R A it
BRSSP 4E IRAK] 3 5t #[] TRAF6/NF-kB 18 BU8% LPS S 2l e 4 i35
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Role and its mechanism of interleukin-1 receptor associated kinase 1 in lipopolysaccharide-induced
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[ Abstract] Objective To explore the role and its mechanism of interleukin (IL.)-1 receptor
associated kinase (IRAK) 1 in lipopolysaccharide ( LPS) -induced podocyte injury. Methods Immortalized
human podocytes cultured in vitro were divided into 5 groups:normal control group ( control group) , LPS
group, LPS + null transfection group( LPS + si-NC group) , LPS + IRAK1 interference plasmid transfection
group( LPS +si-IRAK1 group ) ,LPS + tumor necrosis factor receptor-associated factor 6( TRAF6) interference
plasmid transfection group(LPS + si-TRAF6 group). Western blotting and real-time quantitative polymerase
chain reaction( RT-PCR) were used to detect relative expression levels of IRAK1 and TRAF6 protein and
mRNA in podocytes of 5 groups. Localization and relative expression levels of zonula occludens ( ZO) -1
and Desmin in podocytes of 5 groups were detected by immunofluorescence. Relative expression levels of
IL-1B,IL-6 , tumour necrosis factor ( TNF ) -, human nuclear factor ( NF)-kB inhibitor (IKB) o, NF-kB
(p65) and phosphorylated NF-kB( p-p65) in podocytes of 5 groups were detected by Western blotting.
CO-Immunoprecipitation ( Co-IP) experiment was used to detect the combination of IRAK1 and TRAF6.
Results Relative expression levels of IRAK1 and TRAF6 protein and mRNA in podocytes of LPS group
were higher than those in control group, and above indexes in podocytes of LPS + si-IRAK1 group were
higher than those in LPS group (P <0.05). Relative expression levels of Desmin, IL-1B,1L-6, TNF-a,
p65 ,p-p65 protein in podocytes of LPS group, LPS + si-NC group were higher than those in control group,
relative expression levels of Z0O-1 and IKB-a protein were lower than those in control group; relative
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expression levels of Desmin, IL-13, IL-6, TNF-a, p65, p-p65 protein in podocytes of LPS + si-IRAK1
group, LPS + si-TRAF6 group were lower than those in LPS group and LPS + si-NC group, relative expression
levels of ZO-1 and TKB-a protein were higher than those in LPS group and LPS + si-NC group(P <0.05).

Co-IP experiment showed that IRAK1 and TRAF6 were combined. Conclusion

LPS induces injury to

podocyte and activates inflammatory response,and regulation of IRAKI1 attenuates lipopolysaccharide-induced

podocyte injury by targeting TRAF6/NF-kB pathway.
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1. RE KA R A 2 52 [E Peter Mundel 2
P2 RPMI-1640 35575 G4 175 1 H 35 [F Gibeo
/5 F] 3 TRIzol W H TaKaRa A A \HiScriptllQ RT SuperMix
for gPCR ,.ChamQ SYBR qPCR Master Mix 4 [ ¥ 5% i
WMEBE A= PR B0 A1 BR 23 W) 5 RIPA 24\ LPS 14 B
eI R TR BRA T WU 3R Z IR AT %
LTy A G [ Ve il A A s 2 R A PR D
— PSR E AR AR IC I L AT BT - Abcam
3] BT IR IRAKL & TRAF6 T3 5k i 75 1 A=
YR LA BRA FIA

2. 7k

(1) LPS S I B - K5 1 mg LPS Ky K 58 42
fi#T 1 ml RPMI-1640 58 285523, 154 5] 1 mg/ml BI6E
FEWR, A TR (2 BT s v B Ol 50 ng/ml

(2) dHff R B 2 . FE A MIAE % 10% IR 4 M3
1% 5585 £ 1Y RPMI-1640 5555 5L 37 °C 5% CO, 555
FAPRE IR, AN BE 3K 50%-~ 60% B 4% Lipofectamine™

Interleukin-1 receptor associated kinasel ;

3000 UEEH PG Y THLROR, K R A5y 5 4, Rdl
1 x 10° A4 . DIE # X B 4H ( control 4H) . IE 15 57
FERE RN 48 h;QLPS 4. 7% LPS [WEE S5 FR 4 g
48 h; 3 ~ BLPS + 25 3 FE Ye 41 (LPS + si-NC 41) | LPS
+ IRAK1 THBRi 5, Y420 (LPS +si-IRAK1 2H) |LPS +
TRAF6 T30 kL4 YL 2H (LPS + si-TRAF6 #4H) : 53 W%
A #BURL  IRAKT T4 Bk TRAF6 - HI0 ou fr % 4y
8 ~12 h J5 ¥4 LPS %5 3740 48 h,

(3) 4L RNA $2 B S 26 o't i o 2 5 Tl
S (RT-PCR) #i ; 5% I TRIzol 32 2 B 20 At 19 2
RNA, Kl RNA ¥ JE S 088 Je EA Tl S AR 34
SKFH 240 H A9 3 (TRAKL, TRAF6 mRNA)
AR IR IKF-

(4) 2N AR T B R B 11 5 e 3 B3 ( Western
Blot ) A - $2 HAS 2 B A 1, 00 VA B 1) 109% B 23R
PRTERE (SDS-PAGE ) BEE FREFLIPIIA 20 pg 2511,
FL UK M B RS B 1 h,4 % E —$i[ IRAKL . TRAF6 |
ERERE M (Z20) -1 58 1 (Desmin) (1L-18 116,
TNF-a A% K+ (NF) -«B #1fil # 1 (1KB) -, NF-kB
(p65) W21k NF-xB (p-p65) J &I, ZilREE —Ht
1 h VRIS AT R OCUR , T Image J #RAF AT
8 i AT R R R R X SRR KO

(5) FPEVENG AN IC i 2 R R AL B 4% 22 T
FH i 25 9L 81 52 ,0. 1% Triton X-100 A% 5% BSA KK
FiRBH ,—3 TAEM ( Desmin . Z0-1)4 CHHF 7K,
THUTAHEW 37 CHREOCIHEE 1 h, DAPI B YL 5 B 98 6 Ve
KE R E R 96 BB R

(6) FPEFLIIVE ( Co-1P) 210 . $RHUE A B
FH IRAK1 HfRsE R A& 1gG Hiik 5 protein A/G BEEE
KOBGE 4 CHRBR R R E KR A kg &
E M RERR GEG  FH SDS-PAGE #:1ll IRAK1 5 TRAF6
BEEES,
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AT ZRIRACE LU . LPS 4R 4 fifs IRAKT 2 H A mRNA
AN FIE K- T control 2H (1.39 £0.09 . 0. 66 +
0.08;1.67 +0.12 . 1.06 +0.06,P 3] <0.05) ,

2. control ZH LIPS ZH IPS +si-NC 2H fz 1PS + si-IRAK1
2R AL Desmin ,ZO-1 &5 H AT 3K 7K FL 35« control
2H LPS 4 \LPS +si-NC ZH 2 LPS + si-IRAK1 ZH /& 4l jifd
Desmin ,\ZO-1 & FAHX FE KV LR 2 T A G2
X (P<0.05), LPS 4 LPS +si-NC 4 £ 4 il Desmin
B AT ik K 5 T control 41, 20-1 2 AT £
IKIKERHET control (P <0.05), LPS +si-IRAK1 ZH
SEYAAE Desmin 25 AR XK IK AKCF 4% T LPS 2 | LPS
+5si-NC 2, Z0-1 I A X Rk K3 m T LpS 4|
LPS +si-NC (P <0.05) . 1M1 A4 241 1] P 4 L4 2%
FHHGEIFEXL(P>0.05), WK 12 kK1,

&1 control 241 LPS 4 LPS +si-NC 2 Az LPS + si-IRAK1 2H /&
408 Desmin ,ZO-1 F& AN Rk KFE A (x 5,0 =3)

20 5 Desmin 70-1
control ZH 1.21 £0.11 1.26 £0.11
LPS 41 1.87 £0.08% 0.53 +0.06°
LPS +si-NC 41 1.77 £0.08* 0.57 +0.07°
LPS +si-IRAKI #{ 1.14 £0.09" 1.15 0. 19"
F1H 41.768 31.413
P1H <0.001 <0.001

5 control A HEZ,*P <0.05;5 1PS 4l HL#,"P <0.05;5 LPS
+si-NC 4l Hb%8,°P <0.05
3. control ZH LPS ZH IPS +5si-NC ZH 5 LPS + si-IRAK1
ZH 40 M TIL-18 , IL-6 . TNF-a  IKB-at , p65 . p-p65 &
AR F 3R K L%« control 2H  LPS 2H | LPS + si-NC #H
K 1PS +si-TIRAK1 21 /2 41l TL-1B . IL-6 . TNF-a . IKB-ax
p65 .p-p65 FFIAHXTRIB AT L 22 R A Gt &
X (P<0.05), LPS 41 LPS + si-NC 20 /£ 400 TL-1B .
IL-6 \ TNF-a | p65 , p-p65 & [ A XF 35 K F ¥/ F
control 21, IKB-a £ FH AH Xf 2 3K 7KK F control 4H
(P<0.05), LPS + si-IRAK1 2 /& 40 g 1L-1B8 . 1L-6,
TNF-a ,p65 . p-p65 & FI A X} 235 K F T LPS 41,
LPS +si-NC 41, IKB-o & 1 AH XS R 357K F- ¥ 5 T LPS

BESMEGEITHEL(P>0.05), W2,

BE 1 control 1 LPS 41 . LPS + si-NC 41 % LPS + si-IRAK1 41 & 4
Jiti Desmin & 1263455 (A ~ D ; control 21 \LPS £ | LPS + si-NC £
K LPS +si-IRAK1 41 DAPI 455 E ~ H:4 4 Desmin & [k
TEOL;1 ~ L4 IS Desmin 25 merge 25 ; ToRE 9 YLt
x200)

B2 control 41 LPS #1 LPS + si-NC £ 5 LPS + si-IRAK1 21 /& 41 /ity
Z0-1 EHFIKEH (A ~ D; control £ \LPS 41 . LPS + si-NC 41 }2 LPS
+si-IRAK1 41 DAPT B Y455 . E ~ H.4 40 20-1 BHFIXTEM 1~ L,
4 AR S Z0-1 B merge 254 ; IO LY, x200)

4. control 20 LPS 2 LPS +si-NC 24 Az LPS + si-TRAF6
ZH R 0B Desmin . ZO-1 55 A AN F2 15 7K 3 L2 - control
41 LPS 4 LPS + si-NC 41}z LPS + si-TRAF6 41 J 4
Jd Desmin \ZO-1 £ A X & i8 7K P FL A 22 S+ 396 48
(P <0.05), LPS 20 LPS + si-NC 20 & 2 ity
Desmin & [ 45 % & i35 /K SE ) 5 T control 4, Z0-1 &
F AR 22 3R 7K SE K T control 41 (P <0.05) . LPS +
si-TRAF6 41 £ 21/l Desmin 2 FH AT 235 K (KT
LPS ZH |LPS + si-NC 41, Z0-1 & P4 AH X 2635 K F 24 55

ZH LPS +si-NCHL (P <0.05) , ifif H: 43 4% 25 [6) 9 794 b FLPSZH (LPS + si-NCZH (P <0.05) . M He 43 4% 4H 1]
%2 control 4 LPS ZH \LPS +si-NC ZH & LPS + si-IRAK1 2 £ 40 Y IL-1B . IL-6 .TNF-a .
IKB-a ,p65 \p-p65 T H AN kK K (2 5,0 =3)

2H 5 IL-1B IL-6 TNF-a IKB-a p65 p-p65
control £ 1.12 +0.06 1.51 +0.25 1.48 +0.18 1.12 +0.20 0.74 +0.26 0.66 £0.21
LPS 21 1.65 +0.13® 2.40 0. 38" 2.66 +0.10° 0.70 +0.26° 1.67 +0.18° 1.54 +0.19°
LPS +si-NC 20 1.63 +0.08" 2.61 +0.17° 2.59+0.11° 0.64 +0.17* 1.60 +0.20* 1.61 £0.25*
LPS + si-IRAK1 4H 1.16 +0.08" 1.64 £0.07" 1.61 £0.14% 1.08 +0. 19" 0.80 +0. 13" 0.60 0. 15"
F 14 29.778 14. 858 61.056 5.145 19.183 21.731
P14 <0.001 <0.001 <0.001 0.031 <0.001 <0.001

1 : 5 control 4 HHL,*P <0.05; 5 LPS #H 4 ,"P <0.05; 5 LPS +si-NC #H 048, P <0.05
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R4 control 4 LPS ZH \LPS +si-NC £l & LPS + si-TRAF6 41 £ 40/l IL-1B . IL-6 . TNF-a ,
IKB-ou \p65 . p-p65 B MR kAT (x 25,0 =3)

20531 IL-1B8 IL-6 TNF-a IKB-a p65 p-p65
control 41 1.39 +0. 14 1.28 +0.07 1.39 0. 07 1.02 +0.24 0.69 +0.16 0.66 +0.19
LPS # 2.67 £0.11° 2.97 0. 16" 3.14 £0.20° 0.61 £0.16* 1.33 £0.21° 1.32 £0.13®
LPS +si-NC 41 2.66 +£0.21% 2.92 +0.20° 3.20 0. 06" 0.67 £0.20* 1.39 £0.13% 1.36 £0.19*
LPS + si-TRAF6 24 1.49 £0.08" 1.31 £0.07"% 1.36 +0.11% 1.08 £0. 19" 0.76 £0. 14" 0.58 +0.11%
F {4 75.214 145.172 200. 926 4.763 15.352 20. 647
P1ii <0.001 <0.001 <0.001 0.029 <0.001 <0.001

1 : 5 control 41 L4 ,*P <0.05;5 LPS 4 [14:,"P <0.05; 5 LPS +si-NC 4 [L4Z,°P <0.05

WM b 22 T RG22 L (P >0.05) , WK 3 4
K3,

3 control ZH .LPS 4 LPS + si-NC 2H £z LPS + si-TRAF6 4H /& 4fi
Bl Desmin 5 FFRIKIEH (A ~ D control 41 . LPS 41 . LPS + si-NC £H
K LPS +si-TRAF6 ZH DAPI B Y45 E ~ H:4 2H Desmin R H KA
TEOL;1 ~ L4 AR Desmin 25 merge £5 0% ; Sy o8 e 4L
x200)

B4 control 41 LPS £ LPS + si-NC £ & LPS + si-TRAF6 #1 /& 4 Jifd
70-1 BEHFIXFEB (A ~ D; control £ LPS 41 | LPS + si-NC 41 /% LPS
+si-TRAF6 4 DAPI B Y45 E ~ H.4 41 Z0-1 BHFIXHEM 1~ L,
4 HANNER S Desmin H 1 merge 2520 HIEVOEYLE, x200)

&3 control 241 LPS 4 LPS + si-NC 2H Az LPS + si-TRAF6 21
SR Desmin ZO-1 25 AR RIBAKF L (2 £5,n =3)

20531 Desmin 70-1
control ZH 0.74 £0.06 1.09 +0. 14
LPS 44 1.14 +0.13® 0.62 £0.07*
LPS + si-NC £ 1.16 £0.11* 0.64 +0.06"
LPS + si-TRAF6 41 0.64 £0.09" 1.15 £0.08"
F {4 21.737 28.082
Py <0.001 <0.001

1.5 control 41 H#E,*P <0.05; 5 LPS #4114, P <0.05; 5 LPS

+si-NC 4 3 ,°P <0.05

5. control ZH IPS ZH LIPS +si-NC ZH A2 LPS + si-TRAF6

ZH L A0 IL-1B  IL-6 \ TNF-a , IKB-a , p65 , p-p65 & I
FENFFE 3K K HL L - control ZH  LPS 2H . 1PS + si-NC 21
J2 LPS + si-TRAF6 21 2 41 fifd 1L-18 ,1L-6 ,\ TNF-a \ IKB-a |
p65 . p-p65 H FIFHXT FK KT HL iR 22 A G it &
Y (P<0.05), LPS £ \LPS + si-NC £H £ 40 fifd TL-1B .
IL-6 \TNF-o, p65 | p-p65 & 1 AH X & ik /K 7 2 i T
control 20 ,1KB-a 25 1 AH %f 22 35 7K SE Y ME T control 4
(P <0.05), LPS + si-TRAF6 4H J& 4 fifd TL-1B8 . 1L-6 .
TNF-a ,p65 . p-p65 & P AN 6 35 /K F K F LPS 4
LPS +si-NC 4, IKB-a £ FAAHXT G5 7K V5 T LPS 41 |
LPS +si-NC 41 (P <0.05) , 11 HA 4420 1a] P 9 L A 2
S EX(P>0.05), WE4,

6. control ZH | LPS #H & LPS + si-IRAK1 #H /& 40 it
TRAF6 & 1 M mRNA FHXT Rk 7KF L # . LPS 41 /2 4f
il TRAF6 75 11 M mRNA A5 7K 3475 T control 20
(1.87+0.23 1,1.12 +0.17;1.79 £0.09 [ 1. 15 +0. 10,
P<0.05), LPS +si-IRAKI 40 2 41 g TRAF6 & 1 K&
mRNA FHXT KK LT LPS 44(0.93 £0.21 b
1.87 +0.23;0.87 +0.16 . 1.79 +0.09,P ¥ <0.05) ,

7. Co-IP SLE KM IRAK1 5 TRAF6 45415 I . I
PEXT HE S5 15 IE B 40 i 7] 2235 TRAK1 \ TRAF6 £ [
BPEVTTE (IP) [gG AR W25 A 4571, UE B 52 56 th AN AF 7
5 1gG BYARFR 45 4 1P IRAKL £ Ron F & A
IRAK1 #ATULIE L%, IRAKL 5 TRAF6 8% UiIE,
IESE TRAKT 5 TRAF6 Z[fAE A EAER, WA S,

IRAK1

-—
TRAF6 -
a

B 5 Co-IP SLERZE R (a: FHMXT ;b . IP IgG;c. IP IRAKI)

——
b c
DKD S bR i UL 3 K e 2 — , e e 1k

R 1) 2 2 i P, e 26 ] BRI B e A
FEZMLE WEIE S DKD A B 7 ) B SR A A4
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FERa s Jr T I R R pR AR R AN A R R
RSP A T, A245 nephrin \WT1 & ZO-1 (13] ; Desmin
JE— AN A A2 4, R 20 A2 5 A N ER v
FAk A0 A 5 A M R AR AR AR S R
LPS AbFR A5, He Z0-1 Desmin 25 H 7% &k, IE
A R DI RG £ DKD 2 40 5t 13 i (AR MBS

KEiEdE R, IRAKL 2R fF 5o,
SRR K R A R A IS EL (ki
PRI ) B AR A et S e e Y ARBIESE R LPS
2 L Z0HE TRAKT 25 1A mRNA AH X 26 38 7K F & 3% 7t
5, ST R AR AR AL TR I, R DKD {55
B R Rl SR R, (H AR I TR A
PRI SR | P8 K S 22 S8 BT A A RE BIL
FE DKD 4 & i HL i e B EBAE S AL
LPS 2H /& 4 5 P K IL-1B \IL-6 \ TNF-a , p65 | p-p65
R AEXT 35 K 5 T control 41, LPS + si-IRAK1 4
SEAINE FIRFEAR IR T LPS 40, W] LPS 55 2 41 i
S HE S N, B TRAKL AT JE 4 NF-kB 38 1% i 17
il &P PR - Bl T s i 40 S D) B, TIERH IRAKT 7€ DKD
)R AR PR G AR,

NF-kB {5 5l S 50058 S RN A AE K &
FabA T HS A0 A (S A IR B
PSR S S Sam ™ . TRAF6 15 B3 2 i
FERG , RIS IkB 3RS (IKK) , $ 3 IkBa [ f# A1 P65
AT, Jt NF-kB 1553806 05 51, AR
H LPS 41 JE 4l TRAF6 £ 11 5 mRNA FHXT 3% ik 7K F-
1% T control £, H LPS + si-TRAF6 4H /& 40 il ZO-1 |
IL-1B8 IL-6 \TNF-a . p65 . p-p65 2E FAAH X} 3 18 7K - H 11K
F LIPS 41, UE W TRAFG i i NF-kB {5 53 5 98 15 R
FESL AR, 5 Gao SO FIRAE IR —3, N T HIT IRAKI
5 TRAF6 Z[H 4% 0¢ &, FATEIK IRAKT J&5 K I
JEARfL TRAF6 25 (A1 mRNA AR 2235 K | 45 5
78, LPS +si-IRAK1 41 /& 40 e TRAF6 & 1 & mRNA #H
X B ACERE T LPS 4, % W] TRAF6 52 %] IRAKI
VRS, H Co-TP SZIRIESE — B AF LS &, I IRAT
HEWT ,LPS 5 3 AN )5 , IRAK] i it 5 TRAF6 454
FERE HIE P, OF MR ) NF-«B 38 5%, 5 80L g0 i
PR 9 E SN Y &

SR, B GEAT A AE— 5 S BR A, (R T IRAK1
T JE 20 A0 (A SIMEE RS o (4 4 FERBIL TR , O oK 85 R 44
P AZERR Ay, AT PR AR R i — DR

2% TR IRAK1 J& DKD J& 240 4 515 5 5 S
B T R A, UUER TRAK] 23k Al @ 1 TRAF6/
NF-kB 15538 [ 40 ] 2 5 52 07 DA 17T ok 35 55 ik 46 4

IRAK1/TRAF6/NF-«kB ¥ 0] g &y DKD 1) 43 F HL il 5
THEALGH UWLAE T 697 DKD #2055 A FEIS Ak 4 .

2 % x #
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