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Sigirr i T2 NF-wB JF5 518 PV i /b bl 5 A2 W Rl 21 i ik

OO R E YLD

WE HM WIS Sigirr FERE /N B AEE 55 (CKD)
I &5 1) T4 4k (RIF) g /EHFIALHL, ik FIH
PCR %878 1E 5 FE R 1 ( Sigirr YN Sigirr F&F B (Si-
girr ™7 ) /Nl B 0. 2% i IR RS GRDRL IR RN L, LR IR SR
12 Ja, AN P P T 505 5 e RIF RCAY Wi /) LR AHE
BRI AR 0 5 T R 5 R HE S 0 B 5 Ik 4 20 B AR
A, i i Masson Y (0 W0 2% B J0E 21 2 {1k B2 B, R THC A0
Western blot &l 1 41 f A2 (T1L) -18 \ MyD88 Fil NF-«B 25
S FARA, T B AR Ak A K R T (TGF) -B1 . E-cadherin
I Vimentin FYRILZEM, SR B IREARI 2R R & iR
WA IR /N BRI L V3 UL DR 3R /U R4 38 i HE 0
Masson Y225 R B /R . 5 Sigirr ™ /NRLES, Sigirr ™~ /MR
BB 2R e | S A 32 T R R S 47 AR UAR ST W 2 . THC AN
Western blot Z5 5 i /8 1L-18 S H:F i MyD88 ik,
p-P65 7K V- 5B % T Sigirr ™~ /N U B 4L TLA1B
MyD88 .p-P65 S5 AR{b 4 Sigirr * /NE B 3 ; R AT TGF-B1 i
FEI, B Vimentin ()5 1, E-cadherin () 2 15 W] [
%, Western blot #21 Vimentin . E-cadherin %% % 5 505 4k —
HH o-SMA R EFm, &ie SRS IR T Ly
CKD % RIF /NRAERL, Sigirr AOERISHE N B 18] B TL-18 v
S NF-«B {5 ‘538 #1015 1L, et TCF-B1 ik, A HF T 1%
— (8] B 40 % 43 A AH DG RIF 372

KGR Sigirr FED 5 1EPEE G ;B R FEF4E(L  1L-18 ;NF-kB

FESES R34
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(single immunoglobulin interleukin-1 related receptor,
SIGIRR ) 41 B 5 8 i AT ) 3 48 A 3% (im-
terleukin, TL) -1 A6 P, ATAAF 7T & B NF-xB/
SIGIRR ¥ IL-1B8 5 0B /NE LB - i eF 4
MM e, BESE Y IESEAE IL-1 WHTECT, SI-
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HRBE MATE JAE

GIRR DABCHARIPE ) X5 IL-1 Z RS S WA E AR
o B[] i £F 4 4k (renal interstitial fibrosis , RIF)
SN MBI ( chronic kidney disease , CKD) & J& i
FErhEy UL B ECAE S R R PL R 2 5 R AE
F 4 R 7 R A A K R F ((transforming growth
factor, TGF) -B1 S5 (LAH AT Sl A " 0 H
HIBFSE CKD J & RIF [R5 8 T 5 S i i 8000 i PR
LR & I 20bE B 05 10 R RUBE R 1
H5 I R b DR EME B 0T & RIF A fe HAT 5L
RESE, WV SIGIRR 76 CKD Jf& RIF HifE
H W58 B Sigirr J5 DR B 7N B ( Sigirr ™)
T v RN TR K B IS P 0, 57 CKD Ik
RIF /LB R W4 RIF (14355 3145 i B SIGIRR 7
RIF A i f rp AR HTRILA

1 #B5FEE

1.1 EELF B C5TBL/6( Sigirr ™'+ ) /NELL
Sigirr ™~ /NI H A o A A 24 B I A PR ) A
FET SPF HEhW 55 A3 55 MR (22 £2)C,
TR EE 60% , WS IR 12 h/12 h /N R (22 =
2) g, A B S5 1 A S5 5 3 4 3R A ]
e ) MZBEFR R MIE™M (85,
LISC20200007) , IR E-cadherin HTK  FiF Vimen-
tin PUIA& IR «-SMA Uik i P65 HLik i p-
P65 ik | PR B SRBUA I E T [H Cell Signaling
Technology A, IR IL-18 Hilk HIF TGF-B1 4t
il B BRI IS ARARA R, B p-p65 Bt
I A _Eg 2w S ARG IRA ], BEREER
W A TACER A YR A R A, e gl
f2EiR & DAB B A A Attt 2 S A
HARBRAF, BE Masson = @Y @HM H AL 5T
RKFEERHEABRAR, IEH/NEIAEFS A 0.2%
IR Ay (1 e AR SR DL X5 ) T 08 B ok A R
AR, PCR I FH e 5t o e A ) B I
WA E . HT PCR il /N LB 41 DNA 1
Sigirr P54 . P1.5-TTCCAGTAGTCGGTTCTGA-
ACTCAG-3",P2:5'-TGTGGAGGTCAAACCTCTTAGG-
3" PCR 34724 4 900 bp; T PCR 6 i B A A
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Sigirr 514 : P3.5'-AGCCTAAATCTGCAATCTCTC-
CC-3', P4. 5'-GAAACCTGTGCCCTAATCCATG-3',
PCR ¥ 347284 496 bp; 519X e bt R 49
BHEABR A F A

1.2 CKD #% RIF /MRARBIFEST HL7 ~8 JA
W) Sigirr ™+ /NEUFD Sigirr =~ /NERAS 8 H, P
PE/NE . K/ N ERBENLIETT o0 40, A4 = B R IR 5
21 . B R R T R SR 12 JE (4 H Sigirr T 4 B
Sigirr =~ B) 5 1IEH TRk IR 59 X R AH . 1E H 1R R R
F12 Ji (4 2 Sigirr’ " 4 H Sigirr ™" ), 12
J&i , S FRGE R/ B R HEE K AR 1l FH T Je 22424k
G0 AR B HUOR 5350 [ T 4% 22 5 W R
£ -80 CokFaH , % H.

1.3 BHANMNRBEAAREFERE DEEFHAW
SR Y] R, 45 s oK, 64T HE 4§46
Fl Masson Je @, PR g3 R 55 T AR IR,

1.4 S®EHALKZESH (immunohistochemistry a-
nalysis, IHC) U] 5 0% 28 7K, 1) A7 168 1R 3k 2% o
WHATHRAE R, 3% i S A 2 R 55 41 21 BH Wt
A 4 CIEE —Piad i, B E R A, E
TP, DAB W DR AKE L B, ERRRIRG A1k, K
BRI,

1.5 Western blot 3838  HUARA7E /N RS A4 4
50 mg, MR AL EUS B A, Bl 10% SDS-PAGE
8, B FLEE A BAE 6 L, LYk AT B L I, SR 5 5% it
BRI 2 IR R E ] 2 h,4 CMFH —buad i, Ve,
X AT A IRIBEE 2 b, YRR B AN ECL BBt

GIEZ)

B, HEERER AL B R G (Image J 3K1F) 15 K
JEAE,

1.6 MREFEBA PCR EE 57k —BUMNR
BB, HOMAR IR AV SE R 41 DNA 1 At 14k
X PCR =Wk A 7 BrHe e e L Uk 43 AT

1.7 Sit=ZF43B  RJH SPSS 19. 0 3417583t
OIHT BRI v = s o, A1) FL Al B Ry
25001, P <0.05 HEFHGITFEE L,

2 R

2.1 Sigir” T INREBRBEE R Sigir /0
SUFN Sigirr ™+ /NEURUR SE AL, 4390 1 vt bR 5 1 49
FWT 51 9iE47 PCR 3%, 253 WoR Sigirr ™~ /1N
FEERIZHTE P1-P2 5190415 J5 900 bp 55+ 4547, H
P3-P4 59 1 R BAPESE S ; Sigirr 7 /NI R 2
FES| Y)Y WG R4S 496 bp RS 45T, i P1-P2 5]
Py R LA (B 1) o PR S S AR Y /)
BN C5TBL/6 i & Sigirr ™~ F Sigirr /" 457N,
2.2 CKD #% RIF /MNREB K E L R EXIER
Peie MR 2A (95 22, SR HH e B MG R8s ) ) A IE
WA SR Sigirr ™~ /NEURD Sigirr T /N, FREERT
]2k 12 J8 B AN « e M MG na TRk IR /N B )
JUE B S 7R B P e R ARk B2 B S 4 5 L A
N R B, WA S T (T e A W
Fip A R DR T B o BUK B4, %o R A /)N R
IR R WL 5% (&1 2B)

5 Ty RE ARG I 25 SR 38 R P 2L /N BRI 9 PR 2 RURIAL

5192

Sigirr”

. +/+
Sigirr

9 10 11 12 13 14 15 16 C M bp

«— 1000
=750

«— 500
=250

E1 PCREE/NMNRREEEZL DNA M Sigirr EE
FEBRG YT PCR %552 Sigirr J P REBR (1 /8 B DR s WT 514 FH 60 00 10 5 35 DI R ) /N BROBE PR A 51 ~ 8 WKGE <8 I Sigrirr JE PRI /1N FRURR,
R DNA 1Y PCR 9 G255 59 ~ 16 Ykl .8 HUIEH S AN R B L4] DNA [ PCR 38455 C. 25 FIXT IE4L ;M. DNA Marker
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BB ERA G5 L (F =92.10,P <0.001; F
=16.5,P <0.001) , 5 @RISR Sigirr '+ 417\
ﬁ[ﬁ[ﬁﬁ,%ﬂ%n%uﬁ-‘%%éﬁ Sigirrf/’ /N BT R A K
FHE L, ERASITFE L (¥ P<0.01), HIER
TR SR Sigirr** /NEURN Sigirr ™~ /ANEELER, 15
IES IR SR LH Sigirr ™ /NN Sigirr = 7INEUAY ILIE JR
KA (¥ P<0.001) FALEF (P <0.05,P <0.01) 7K
FIE, EZRAGIEE L (KB 2C.D),

HE a7 AL 1)/ BV L 8UB 8 S 454

A 3 20/H BRI b BT
RIS R4 % WACERE LT A I
N igirr+//+4 R
Sigirr 4} o
MY IE R o
3JE 20/H BRI )5 Ab 5T
BRI DR 4 % WA I 7 I
Si girr+/+4 H
Si girr-/-4 H 8J%
MLy 7o R P A T e
C
600 "
— sk
S
T 400 F e
£
I
4% 200 -
%
0 1 1 - 1 1 -
WT Sigirr’” WT-RIF  Sigirr’ -RIF
E
WT WT-RIF
HE
Masson

TEH TR = RIS IR 4 /N U I Hhoul g ) /N
sk R R M A i i L B /R AL S 20
B, B Sigirr ™" /INEUE IEZH S, A8V 4 i
T /INIK 7 L S5 B AR A BO6 FRAH ST I (&1 2E)
Masson G (2,45 5 0 75 « 1 i B2 02 i Aol L 7% 24 18
PLE TR S50 B B IEZH 2L LU A, v R PR RS T 5
ZH /0N BV HP e DR AR S 2 R 0, L Sigirr T /N
20 21 I SRR Sigirr ™ /INERUTE P 8 (1K 2E)
2.3 Sigirr & F &k 5% 3 IL-1 BiE £ MyD88/NF -kB

B .
WT WTRIF  Sigirr~  Sigirr” -RIF
D
300
sk
2 200}
-—04 *
g
=
=
=100+
=
0 1 1 — 1 1 "
WT  Sigin”~ WT-RIF Sigir’ -RIF
.. e~ ..
Sigirr Sigirr -RIF

E 2 CKD #% RIF /NRERI
WT . Sigirr*/ * 20/INEL; WT-RIF ; Sigirr */ * /N CKD-RIF #5841 ; Sigirr = = 41 : Sigirr F R BRI B ; Sigirr =/~ -RIF 41 . Sigirr =/~ /NELAY
CKD-RIF HIHIZ s A #57. CKD & RIF BRI 28 5 B IE 8 R /N BUBF I R A5 18 5 C . 1 8 AASE L /N BRI 375 DR 38 RUMH LU 285 D « I 8 AR Y
/BT AILEFE L35 B A /N RV 2T B HE Y2 {6 F1 Masson e {6 x 40 ; 5%} BEZ4H H A, * P <0.05,* * P<0.01,*** P <0.001; 5

WT-RIF 3. %P <0. 01
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ESEBARN  F Y THC A I AR 8L/ BB ZH
ZU IL-1B MERIK K, 4528 7R : CKD-RIF AU
INEUBF L2 TL-1 8 32 38 7K S 5 0 BE A1 55 ik 4
AU ERN; H. Sigirr FER BT, TL-18 (3G fin 38
B (I 3A) . #E—2 R THC R R S 55
T MyD88 Fl#iiz 1k P65 (p-P65) By 284k, 45 % %k
L, H¥FE CKD-RIF /NS B 212U i 1L-18 Rk T
S BEZH LA, MyD88 | p-P65 1 1 B i 4 i 5 4
W& CKD-RIF #8811 Sigirr ™ /N BUH B 421 1
5, CKD-RIF 1 Sigirr =~ /INGUE 2208 I BB 3
(] EE FH A i 5 20 21 SR BV B F13E 4T Western blot 47
Mr, &5 R s (B’ 3B, C) : Sigirr ™~ F Sigirr™’* #Y
CKD-RIF /)N BB 20 20 HE X 7 i FF AR Y 2 /)N BB

A WT WT-RIF

IL-1p

MyD88

p-P65

WT  WTRIF Sigi  Sigirr’ -RIF
IL-1B
MyD88 il
X

p-P65

DO SRS

P65

GAPDH

A IL-18 EKIAKF I BIE, B Sigirr - B
() CKD-RIF /)N §LES Sigirr™'* 4 8 F W (P <
0.001) ; MyD88 . p-P65 21k 5 THC M5 R —3, H
WA E L (P<0.001),

2.4 TGF-B1 " SM'SERLERE - LK F4HHHH
# 1Y, ( epithelial-myofibroblast transition, EMT ) 1@
it CKD-RIF By& 4 FIF THC 6045 4R /)N Bl
A ZH 2R H ) TGF-B1  E-cadherin , Vimentin 45 36345
KV, RN XA /NRE AL, &
A RIF /N H ST ) TCF-B1 ik /K1 i
= (E4A) 5 RIF /NEUE 209, E-cadherin 22 3k [
KA B Vimentin 34 1, H Sigirr ™~ /N B JE &
E - cadherin [ & /> F1 Vimentin %) 34 fill L Sigirr ** /N

Sigirr” Si girrr/;-RIF

WT

B WT-RIF
L
Sigirr

20 W Sigir RIF

feiaad H
Hokk sk

i

HoHE R

Hokok

IL-1B3/GAPDH MyD88/GAPDH p-P65/P65

B3 IHC,Western blot #& 2 /NG A 40 41 IL-18,MyD88 , p-P65 4L
A THC K DU/INEUBF 2020 IL-18 MyD88 Fl p-P65 2 17K 3215 x40;B . C: Western blot Kl /IN BB ZH 21 IL-18 \MyD88 #11 p-P65 2 [ K £ 43
Bt BB Rk K- 5 G XS REX HRZH LA * * * P <0. 00155 WT-RIF 3. P <0. 001
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SR BHS (&1 4B)  [R) ) FH 43 5 3R i) i
HA LB R B AT SR B 4B, 45 R o (&
4C) : Sigirr =~ 1 Sigirr " # CKD-RIF /N F A9 B 21
AU hy AR A 20 /N BV ZH 4L a-SMA FRakoK
SEXARH S, EL Sigirr ™'~ B9 CKD-RIF /N FRU# Si-
girr*/ " [#) CKD-RIF /ML B 3 m (P <0.01,P <
0.001) ; E-cadherin , Vimentin Z8ft 5 THC )45 55—
2, HERAGIEE (P <0.001),
3 g

FAE N A IS % CKD %4 RIF, CKD 3%
RIF 7EM5 B 6 B0 EMT H A B B 1] S5 48 i 40

A
WT WT-RIF

TGF-1

WT-RIF

E-cadherin

Vimentin

WT  WTRIF Sigi’™  Sigirr -RIF

o-SMA

E-cadherin
Vimentin

GAPDH

=Y HRTFERFSE RIF MR K 2 502 R H A4
M PRAS A FL IR BB, 551 PR B RIF Fr) 5 (R A
RN T AR 2 SR IRIERS TR 57
/I BRGSO 8 P40 3 £ 635 CKD-RIF AL B A
—E ML, ARBFFEE T 0. 2% BRIERE TR 53 /)N
12 B JE R BUE E R o i, HEHR NS
DR B (TR R, AT I B A SO,
AT FAUKBIG LA AT AR/ NIRRT
VR RE AR Y 2, 8- R BRI S S B B 4 R
RO ST S T ARG g 4 MR 5 2 /N B
LY PR 2R LT i 7% BRAL /N B, HE 34 (3 R
PRI TR AL/ U R 4 SURE AR i R A NV A

Sigirr” Sigirr” -RIF

Sigirrr/r Sigirrr/r-RlF

3 WT
i B WT-RIF
= Sigirr,
M Sigirr -RIF

skoskook

- ks
2 sk Ak i

i i

AR i A

ok

a-SMA E-cadherin Vimentin

B4 HAHNREHLE TGF-1  E-cadherin, Vimentin &K i%
A THC K B IEZH 2R TGF-B1 Y335 x40 ;B THC Kl B JIE2H 21 E-cadherin , Vimentin 2635 x40 ; C; Western blot K0l /)N U 2HZH a-SMA |

E-cadherin , Vimentin £ [ MK BE 53T KA XT 335 7K 5 5 %0 o xd BEZH Lo .

*P<0.01,""* P<0.001;5 WT-RIF b4 . # P <0. 001
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fi B /NE ZE e H B/ NERBEAL PR ) P R
WA e Al M7 /N BB Dl ST T v B A 40 1 /) B
,

FRL2 M B B 45 25 2 15 & RIF, 32229 PEAR
A2 20 B A0 R T SR AR A B [R) SRV /N R L, 53K
B R EF AL FAE L™ ASHF ST Masson Ye ff () 24
SR B R K A RRDOE, 1R
CKD % RIF 38 Y), 7EX5 B E2H 2Lk 47 THC
Fl Western blot 43 #7, 7~ b B2 41 i A9 A5 i 4> F E-
cadherin &35 i 2 FEAIK, 1M WL EF 4 4 fl A 12 93+ Vi-
mentin FILRSEF 4EFR 1070 F «-SMA Fik# I, Gk
SRR FS A 18 PR B A 5 3 RIF 5 EMT (194
R,

IL-1B & — i UL B A RAE | 12 £F 4k Ak 19 48
7, 78 CKD B HoIf & 1 RIF 53 F2 rp & 4% 5 224
Mo IL-1B B A5 A IL-1 324k, 4R MyD88 i 11 L
i NF-xB {5 538 %, 8 0 TGF-B1 1y F k>S5
TGF-B1 J& EMT ()5 2475 740+, fe i RIF 1 & 2E
AR, kA S IR 20 IL-18  MyD8S8 | p-
P65 Fll TGF-B1, 45 5 & ¥ ey R i M 7 4 /)N i ik 4
21 IL-1B . MyD88 Fll TGF-B1 254 T W /R = =
RAOF, M HS Pe5 MG AR A R FE— 2, Hik
JIRIEE A LR35 & CKD-RIF () ML S M8 T 1L-18
W% NF-xB/TGF-B1 {5538 5% , {23 RIF,

SIGIRR fE IL-18 Myt PEIR 240+ fig 5 1L-1
SEARFHARAE 5 53710 MyD88 AHEAE T, A1
IL-1B/IL-1 Z A3 NF-«B {5 538 B s 112120,
J TR N BESE SIGIRR 78 CKD-RIF % AE H AR,
FIIH Sigirr F PR /I B 388 Ao R 5 R 2 04y ) e A
57 CKD-RIF #5551 5 Sigirr*/* HOREHL/IN R LSS, B
It B MER KRR IE A (AL ZU45H  Masson Y (055 %
BRI, Sigirr = B MEASIO B O 7 6 21 4R AR R B
B & ; [A s THC A1 Western blot 43 H1iiE 5L ; CKD-RIF
) Sigirr_/_ INERBEEH LT Vimentin . a-SMA ik
Y8 Sigirr ™ B A2 B ZE G TN, E-cadherin /) 3 35
BEW, I, Sigirr B0 E IR P, £
ERIF, 8 KPR 25 58 % BX . CKD-RIF 1 Si-
girr_/_ N BB IE 2 2R TL-1 B . MyD8S8 . p-P65 59
CKD-RIF [ Sigirr*"* (R RL/IN U R 2H 20 1 3
. BEBL, Sigirr FEP BRI RIF B & A & RE X
2 558 1L-18/NF-kB/TGF-B1 1551 & 1 16 A
Ko

L5 TR R e i A ) s A I [ MR /)
B, FTAEEST CKD & RIF B/ RUBEHY | 75 B As Y
o, FE R I 118 1 1k NF-xB/TGF-B1 {5 53
B 18] & A2 EMIT; SIGIRR AF 0 TL-1B 1Y 6 ik
P 531, Sigirr BRI B F T 1% Ak IL-1B8/NF-
kB/TGF-B1 {5 Zid i, i 7 RIF B R AE K RE,
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Sigirr deletion upregulates NF-kB and is involved in the development of

renal interstitial fibrosis in mice with chronic kidney disease
Tong Ziwen' ,Xu Deping' , Wang Zhe’, Yang Ping' , Tu Zhenzhen', Zang Dandan’ , Zhou Haisheng'~
(' Dept of Biochemistry ,” School of Basic Medical Science ,” Center for Scientific
Research , Anhui Medical University ,Hefei 230032)

Abstract Objective To investigate the role and mechanism of Sigirr deletion in chronic kidney disease compli-
cated with renal interstitial fibrosis ( CKD-RIF) in mice. Methods polymerase chain reaction (PCR) was used for
identification of gene types of mice. Mice were continuously fed with the foods containing 0.2% adenine for 12
weeks to establish the CKD-RIF models. Then,serum was collected to detect levels of creatinine and nitrogen when
mice were killed. H&E staining was used to analyze the pathological changes of kidney tissues. Masson staining was
used to observe the degree of renal fibrosis. Immunohistochemistry was used to detect the changes of the interest pro-
teins, such as IL-1B,MyD88 , activated NF-kB,TGF-B1,E-cadherin and Vimentin. Results Serum creatinines and
urea nitrogens of mice fed with high adenine ( CKD-RIF groups) significantly increased ,compared with those of the
control groups. H&E and Masson staining results showed that there were more infiltrated inflammatory cells and
more critical collagen fiber deposition in the renal tissues of the Sigirr '~ mice with CKD-RIF. Western blot and Im-
munohistochemical analysis showed that the expression of IL-13 and its downstream MyD88 increased , and the level
of phosphorylated NF-kB ( p-P65) significantly increased in the renal tissues of CKD-RIF mice compared with the
controls. And upregulation of these proteins in renal tissues of Sigirr '~ mice with CKD-RIF was more obvious than
that of the CKD-RIF Sigirr ™" mice. TGF-B1,as a key cytokine involved in renal interstitial fibrosis, significantly
increased , followed by the increase of vimentin,as well as the decrease of E-cadherin . The results of vimentin and
cadherin E detected by Western blot were consistent with those of immunohistochemistry ,and a-SMA also increased
significantly. Conclusion Adenine diet successfully induces CKD-RIF mice models. Sigirr deletion is beneficial to
activation of the IL-1( mediating NF-kB signal pathway,which promotes TGF-f1 expression in the renal interstiti-
ums to induce renal interstitial fibrosis.

Key words Sigirr deletion ;chronic kidney disease ;renal interstitial fibrosis;IL-13 ;NF-«B

(L% 723 W)

healthy controls,and miRNA was extracted from exosomes which were identified by transmission electron microsco-
py , nanoparticle tracking analysis and western blotting. The expression of serum exosomal miR-30d-5p was detected
by real-time fluorescence quantitative PCR ,then the correlation with liver function was analyzed. The target genes of
miR-30d-5p were predicted by the miRWalk and miRBD databases. Gene ontology analysis and KEGG pathways a-
nalysis were performed. Finally, RHOB was verified by Dual-luciferase reporter assay. Results The expression of
serum exosomal miR-30d-5p significantly decreased in 6 OMDT patients at the peak of the disease( P <0.05) ,and
it was negatively correlated with the level of AST,ALT and GGT ( correlation coefficient;r, = —0. 943 ,P =0. 005;
r.= —-0.886,P =0.019;r, = —0.886,P =0.019). Bioinformatics analysis and dual-luciferase reporter assay
showed that RHOB was the target gene of miR-30d-5p. Conclusion The expression of serum exosomal miR-30d-
5p decreases in OMDT patients, which is negatively correlated with the level of liver function, and the target gene
RHOB may be involved in the process of liver injury induced by trichloroethylene.
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