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Interferon-a1b ameliorates EMT and fibrosis of renal tubular epithelial cells in IgA
nephropathy by miRNA-141 suppressing ZEB1/SIP1 signaling pathway

LIU Hongyan, FENG Qi, HU Xiaojuan, LIU Ying, XU Chao, BUHELIQI Maimaiti
Department of Nephrology, the Fifth Affiliated Hospital of Xinjiang Medical University, Urumqi 830054, China

Abstract: Objective To investigate the effect of interferon-a1b on improving EMT and fibrosis of renal tubular epithelial cells in
IgA nephropathy by inhibiting ZEB1/SIP1 signaling pathway through miR141. Methods MDCK cell model was used to verify the
effects of interferon-alb on miR-141 expression and ZEB1/SIP1 signaling pathway. Rats model of IgA nephropathy was established,
and randomly divided into control group, model group, interferon-olb (15, 30 pg) group, and prednisone group, with 8 rats in each
group, for continuous treatment for 8 weeks. Renal function, levels of inflammatory factors, IgA deposition and renal pathological
changes were monitored. The expression levels of miR-141, ZEB1, SIP1 and E-cadherin were analyzed. Results /n vitro experiments
showed that interferon-alb could significantly up-regulate the expression of miR-141 in MDCK cells, and reduce the relative
expression levels of ZEB1 and SIP1 proteins (P < 0.05). In the rat model of IgA nephropathy, compared the model group, the renal
function of the rats in the interferon-o1b group was significantly improved, the secretion levels of inflammatory TNF-a and IL-6 were
significantly decreased, the deposition of IgA was reduced, and the kidney injury was alleviated (P < 0.05). Interferon-a1b can induce
significantly up-regulated miR-141 in rat kidney, inhibit the relative expression of ZEB1 and SIP1 proteins, up-regulate the relative
expression of E-cadherin protein, and inhibit EMT and fibrosis in epithelial cells (P < 0.05). Conclusion Interferon-alb effectively
improves IgA nephropathy by upregulating the expression of miR-141 in the kidney, inhibiting the expression of transcription factors
ZEBI and SIP1, reducing the inhibition of E-cadherin, and ultimately inhibiting renal tubular epithelial cell EMT and fibrosis.
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FhaT BRI 155 A R B AR AL, R L ke e st
& 5y BRI BRI OG1R), IX SU R SRR LR B = 1
IgAl (Gd-IgA1) WIr=4. 41X Gd-IgAl HIPiIEE
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1 #MREFE
1.1 Kz

6~8 JE W HEM: SD K 50 K, & &E 220~
250 g, TEAHXTIREIE 50%~55%. % 22 C, Ji
12 h/d, 4 EBsEERLR LR G . KR
A SPF Wit HA A48 5, T E sk Al g sy
SZHG o A T B4 S A6 8 5 S R K 2 5 L R
P& P fe B & o H A dE (45 TACUC-
20220803401).
1.2 MR

MDCK 41l 5 _EdRHE R AR A,
DU LT (CCly) (£S5 289116). Z-ILiE A &EH
(BSA, 175 A4628). liZHE (LPS, Ti'5 L9641)
Y T-3£1H Sigma AF], HFHAWAKKET-B (TGF-B,
%5 TG1H25) W4T Acro A, AN T EK-alb
FESTIE T A6 = Ju kR 25 IR 10 pg, A== 4t
5 325632-4986642), BEFRIRJENS W T-Ib 5 BE:
AR TR AR GRS 5 mg, AE77#HES 100199-
201503); MEERBEN F-a (TNF-0). H4HHEN %
(IL) -6 k& (F2 5 JL-21342. JL-28741) ¥JIyT
FHTSRAEYRHA R A
1.3 ‘ApEIEFRsoIg

%+ MDCK 4iiffl, 575 a7t T A, Om
NBEHANFIFR-alb 5 ng/mL FHATHE K7, B4
B 2 K, AT -alb. 7R3 6. 12, 18
KAy AEAT AR g-PCR #E4T miRNA141,
@ EXTEA, A PBS, TGF-p 4NN TGE-B 10
ng/mL, TH#E-alb HRH T4 % -alb 5 ng/mL i
T E R IR, R 2 K, 7RSS 18 RIS,
F] ] Western blotting %f ZEB1. SIP1 & A& #HT
5E
14 IgA BRRARREET. THEMGHA

#$E BSA+LPS+CCly B A 15 T/ 5T TgA B
KRB, e, KR ig 400 mg/kg BSA, FEXK 1
W, it 8 ARJE, sc CCly, 0.1 mLAKR, HAE 1
W, it 8 s &, 1 CCLEA TR 6 KR iv
LPS (0.05 mg/H ) 131, 5 HE2H AR 20 45 ol Bl AL e
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iRt JT NG NG R =N Ry ARt S S
JOR M AR A AR IR s TR ZH K R SRS
JINER 2R YT B DI S W SR 3G A, BN TR 6 e
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F-alb (15, 30 pg/d) 4H. KJEMAH, FHECTIEA
KEAAEEE, FH -8 R, ELRIT 8 . THiE-
alb A7 sc 15, 30 pg FHEE-alb, JKJEFL po
3 mg/d KR 13,
1.5 ELISA £ MME®H TNF-o. IL-6 AR INE
ALET (SCr). FRER (BUN) H7KFE

FEASE TR S0 26 SN, SRR K BRUIR 32 3 ik ofi
4 000 r/min, &5.(» 10 min, 43 & _E)Z M35, FIH ELISA
ARG L A TNF-o A1 IL-6. SCr F1 BUN [5 &
8 FH 4 B Bl it AR AASGEEA T I 5 AT
1.6 24h REBS=N

TEREISIO 2% 55, URAE 24 h KRR, FF4eit
JRiE. RHAREARFE (LD SNREAR
W

24 h JREEH =REEIRAE X 24 h K&
1.7 'Z4A%0 HE #0 Masson & 71

B SIG 2% o, IR K ERE AL, B THER
R AT E 24 he 2 JEHAZ S, YR G
#E4T HE A1 Masson ey, FEXF A I 2H 2R )9
PR EEARAHEAT ST
1.8 q-PCR #&M miRNA-141 FRiA7KF

147 Trizol 4% e il & v 1 350 B SR LA RNA X
F mRNA 437, f#H Omniscript 13055 3355 &M
2.0 pg = RNA FEHLII Y& S H A4 DNA (¢cDNA).
& J5 7E Rotorgene 6000 R %] PCR X L i H
Quantitect SyBr green PCR &4t i#47 3£} PCR,
AN NAEF 10 4 iR cDNA . $i SRR fif
HIfEFE PCR 1% ¥] Rotorgene 4. fiiH Rotorgene
I B E B T RE A B AN R IB UK. BT
mRNA & & #0476 A A B B CH b b A e
(GAPDH) EN % . %tF miRNA 23 #7, 15 miRNA
B A T [F— A AT 1) U6 /MZFER (sn)
RNA TagMan PCR £k
1.9 Western blotting #4041 ZEB1. SIP1 &
E-cadherin EBFRIAKE

W 2SR K R T IE A 24T ) R A B
HH2E FFARIH BCA B St R EE AT DI AE
Z Jai47 SDS-PAGE HiJk7r B e H, JPREBE
F2 % PVDF Jii [, {1 5% BSA £ K - AR A
GRSy, DR ARRE R4S G . ] TBST BEik
3K, B:X 10 min 5 , ¥ PVDF i & & —Pi(ZEB1.
SIP1. E-cadherin. B-actin) HI¥HH, 4 CiF gL
o F TBST %% 3 Ik, #EX 10 min 5, ¥ PVDF

PR & —PLriE R, 37 C#E 2 hoe H TBST
ek 3 K, BHK 10 min 5, I ECL KRG T
W 2 AN HT o
110 SRS IgA T

KRB SLIG 2% 55, REEEMALR, FIHBA
R EIATHLY) A . FIH PBS Sl 3 1%,
R 5 mine ZJE M FITC Aric i IgA difk, 37 C
% E 2he F PBS ZerPilek 3 X, X 5min, I
FHMEEATE o G AEDE R T AT W2
EENGE T
.11 SitERE

KH SPSS 20.0 #AFGuit o8t , =R
P X s Fomo PIALEURE LR ST REA ¢ F56
% HBE L one-way ANOVA, 2H 8] 5 4 L 43¢
LSD-t ¥ 56
2 2
2.1 F#tZE-alb ¥ MDCK ZHAIH miRNA-141.
ZEB1 #1 SIP1 FRiA7KFHIF N

SER R BN, fE TR -alb 4 FE 5 ) MDCK
M, miRNA-141 PRI K BT, 255 18
RIS SHIEERS A . miRNA-141 )26k B2 80
(P<<0.05),

Western blotting 25 5 7R, 55 %) B4 LR, TNF-
B ZH ZEBI1 Al SIP1 i FAHX A B W2 T, 1M
FHhZE-alb TTLLES EMT ST ZEB1 M
SIP1 8 A 3Rk & B IR (P<<0.05), LK
1. 2.
22 KR 24hREH. IERZRMMALE KFE

SEIGAE R IR, SXRRATAEL, AR KR

g
=1

1.5

miRNA-141 Fixt &k &
.O —
% (=]

[=]

0 6 12 18
LI 1)/ d

HH 0 REH#: "P<0.05.
P < 0.05 vs 0 day group.
1 MDCK #4BBfiHh miRNA-141 FRIAKF ( x+s, n=5)
Fig.1 Expression level of miRNA-141 in MDCK cells

(;ign=5)
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24 h JREM. Ser Ml BUN /K FEEEHE (P<
0.05). SHEMHAMLIL, THFE-alb KK 24 h J§

20.

ZEB| - W L ou 100 .
’;'QI.S-

SIP1 e 157108 K
C-— - : '51_()

=

. @
Actin S — —12 100 0

X TGF-B  IFN-alb

il

TGFB T FE-alb RS

H M~ Sers BUN /KPR E[FK (P<0.05), H 25
BN, WE 1.

2.04

I# 1.5

ik

1.0

SIP1 AHX}

TGF-f  F#iZK-alb

HXA R "P<0.05; 5 TGF-p AHE: "P<0.05.
P <0.05 vs control group;*P < 0.05 vs TGF-B group.

2 MDCK #4iffish ZEB1. SIP1 ZEARIAKTE ( x+s, n=5)
Fig.2 Protein expression levels of ZEB1 and SIP1 in MDCK cells ( x= s,n=5)

£1 FHFE-alb 3 IgA BHEARBINEMNEM ( x+s, n=5)
Table 1 Effect of interferon-a1b on renal function in IgA nephropathy rats ( x£s,n=5 )
2H ) &/ (ug-d™) 24 h JREEF/(mg-24 h™) Scr/(mg-L™) BUN/(mg-L™)

Xof HEt — 18.23+2.89 401.1+53.1 157.3+£39.9
e — 58.53+3.11" 1006.9+66.7 316.7+14.3"
THHE-alb 15 37.98+2.19% 653.2+38.5% 234.8+20.1%

30 33.71+£3.72% 516.7+50.1% 190.0+10.2*
DALY 3000 29.23+4.70% 494.1+63.9% 190.1+-48.3"

SRR "P<0.05; SRR LLE: *P<0.05,

*P < 0.05 vs control group; *P < 0.05 vs model group.

23 KRMEREREFRIZKFE

SEIGAEREOR, SRR, AR S
o TNF-o, fl TL-6 7K 5275 (P<0.05). s
HAEL, THH-alb 4. TNF-o fil IL-6 /KT EEF
B (P<<0.05), W% 2.

®2 FHFE-alb 3 IgA BHERRKRERFKFEHFM
( X+s, n=5)
Table 2 Effect of interferon-a1b on the level of inflammatory

factors in IgA nephropathy rats ( x*s,n=5)

45 7/ (ug-d") TNF-o/(pgmL™") IL-6/(pgmL™)
it — 29.03+4.51  300.01+9.01
BT — 60.82+4.55° 599.01+1.43"
FHiFE-alb 15 45.63+6.32% 407.90+7.54*

30 38.82+4.99* 360.01+5.89¢
R 3000 35.73+8.22*  340.02+2.22*

XA L "P<0.05; HBAAELLE: #P<<0.05,
*P < 0.05 vs control group; *P < 0.05 vs model group.

24 KRSRALREBRESENT

o HEZH K BB AEF HE A Masson 4eff 45 5L i
INE/NERVE NEREE IR, JE 54 AR LB B
Az o BERYZH KRB AT R R PRI IR B, E
AN b R 2 S I R AT AR R B G A .
PLE-alb AR B0 B 18] 5T A £F 410 7K TR0 28 1 4
MR b, HIEREARIEE, RPTFIE-
alb BEA A 1gA BRI B IERE, WK 3.
25 KRBIEHALES 1gA BT

SEE6 R R IR, S IR 2R B B R 2 2 A R W
SR HEE [gA %I E-EWUIR, TR ZH K B
B /INER 2R X RO W ) TgA S B AT, &
FHE-alb ¥BITE, KRB FHLR T 1gA FZESE
GYUTR B>, WA 4.
2.6 KFIE4EL] miRNA-141 RikKF

M TR, BRI KR miRNA-141 (3R
IR E R E K (P<0.001), THLE-alb KR B4
21 miRNA-141 RIARHE T (P<0.01), 1L 5.
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Fig. 3 Pathological results of renal tissue in rats (x 200)

200 um

o

b JEL VS T F-alb 15 pg-d!

. 200 pm

FHFE-alb 30 pg-d!

4 KEBHAAF IgA TRER (X200)
Fig. 4 Results of IgA deposition in rat renal tissue (x 200)

1.57]
i
)
ﬂg 1.0 wo
=
s #it
< 0.5
< kkk
z
E -
PON IR RV Y=Y /N b 30
T E-alb/(ug-d™
SxHEA R P<0.001; SHRHLE: #P<0.01.

**P <0.001 vs control group; #P < 0.01 vs model group.

5 HEKRRBHLAT miRNA-141 FiZKF
( X+s, n=5)
Fig. 5 Expression level of miRNA-141 in renal tissue of

rats in each group ( xts,n=5 )

2.7 KRIS¢HL ZEB1. SIP1. E-cadherin EH %
1KIKE

SER IR, S5 RRALAR LG, B4 ZEB1 FI SIP1
TAMNRIEEEEWIN, E-cadherin & (AN £
RERERIK (P<0.01). SHAHMEL, THER-
alb 2K EHEH ZEB1 F1 SIP1 & (AN RIA & i
Z#{%, E-cadherin & FMX RIAE B ETH (P<
0.01), WK 6.
3 Wig

IgA "B 2 A BRI oAl 1 J5 R PEAS 1 1 /N ek

PRI, I B AR T A /N R R I A B
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PRI, {5 FH I A S8 5K 2 I 4 Wi 1) 79 CACED
BRI BTk R SZARBEBIR CARB), LA KE R i
A0, R, 6 IgA B AR HLEIRA
TR Z 96T 2 BT R B BRI R A E

FHF-alb FER—F ISR R, 1E
IgA B R AR A B RGE, Rl 7E Ry
B EER A0 EMT MIZ4efeJrmm. Bk, AR5
Jeik$ MDCK 40, fEMRsbsEset R, FHE-
alb 2 I 74T miRNA-141 (RIE, 0]
TR ZEB1 A SIP 5k X KRBT E -alb 1]
REBEITINHIE - R4 EMT R 1gA B
JRELAERE . TEULEEAE B, ABFRESL T IgA 'BRK
BUBLALIEHEAT T TR -alb IZGMIRTT . SIS
BIR, THE-alb BENGE T E IR, WD 790
K7 R B IEA TgA RIDTRURIR B 4545 . 3 —
SHERBLEI TR, THER-alb B2 [gA 'F
TR RS IE T miRNA-141 (%65 Fif, A
FEIK 7 ZEB1 1 SIP1 £ I IERIA KT, B4 1
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B4 4 # B E
E-cadherin | - -II‘ZOX105 Ez z - 9
el il 1
Actin I'-'--——ILZOXW 0
A B C D E A B C D E A B C D E
A-XFR, B-AEAL, C-RERS, D-THiZF-alb 15 pg-d™, E-TH#FK-alb30 ug-d!; SXHIEAH LA “P<0.01; SHAELHLE. #P<0.01 #p<

0.001.

A-control, B-model, C-prednisone, D-interferon-alb 15 pg-d~!, e-interferon-alb 30pg-d~'; P < 0.01 vs control group; P < 0.01 ##P <0.001 vs model

group.

6 RBAR'EWH ZEB1. SIP1# E-cadherin ERMEXRIEE ( x s, n=5)
Fig. 6 Relative expression of ZEB1, SIP1 and E-cadherin protein in kidney of rats in each group ( xts,n=5)
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