5521 50 B RIUH & Vol.21 No9
2019 4E9 A Chin J Contemp Pediatr Sep. 2019

doi: 10.7499/j.issn.1008-8830.2019.09.017

B i SR

FINE o X SR RFivE X E TS /DB
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(H BARERIVE, H3% 20 730000 )

[WZE] BH WETIE o (INF-o) X OHBFRMEE X (HBx) EAFESFH/NELEER (MPCS)
TR Ry THLH . 3% LAY HBx JERI Y pEX FURIFEY: MPCS 400, % JH33: 5% PCR A8 A [] i
] 25, HBx mRNA ZRik7KF, ¥ MPCS 4ifid 7 Xt R4l . 1B &8 N1 3300 MPCS 410; INF-a 4. 1% MPCS
UMl INF-o L5737 HBx 41: HBx #5519 MPCS i fifd; HBx+INF-o 41: HBx %5319 MPC5 4115 INF-o JL5%
Fto ANFEEAMEF T 48 h 5, RAGAMEAK A MPCS ZUMJAT 00 ; SRASERIZEGRE 7t PCR A
Western blot B /2 40 il 24 LB AR G AL 1 (nephrin, CD2AP. synaptopodin ) FIZH-E ZRAHEEE 1 ( TRPC6 )
B mRNA M HE A, &R pEX-HBx Yt MPC5 40l J5 48 h HBx mRNA ik (P<0.05) ., HBx 41
MPC5 AP T3 8 T X IR2H . INF-o0 ZH A1 HBx+INF-0. 4 ( P<0.05) . 5% JRZH A INF-o ZHAH [, HBx ZH
nephrin. synaptopodin. CD2AP mRNA AR R IA/KT-WILFEAL, TRPCO mRNA J LA 1 Ay FRIA K- b 14
5 (P<0.05) . 5 HBx ZHA{ L, HBx+INF-o. £ nephrin | synaptopodin, CD2AP mRNA K H.ZE [ A8 2 8 7K - IH S 386
TRPC6 mRNA S HE Y FIA KT W RS (P<0.05) o 4518 INF-o nf#0] HBx /531 MPC5 4T, HH
ML PTRES INF-o ATRIY HBx 75 510 I A I 24FLIRRAT G EE . ( CD2AP ., nephrin, synaptopodin ) A2 E 4EAH
KA1 (TRPCO) M5 FRIBME IEH A K, [ HELARILBIZE, 2019, 21 (9) : 930-935]
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Effect and molecular mechanism of interferon-o on podocyte apoptosis induced by
hepatitis B virus X protein

SUN Yong-Hong, LEI Xiao-Yan, CHEN Xing-Xing, CUI Wei-Jing, LIU Jing. Department of Pediatrics, Gansu Province
People's Hospital, Lanzhou 730000, China (Lei X-Y, Email: leixiaoyan601@163.com)

Abstract: Objective To investigate the effect and molecular mechanism of interferon-o (INF-a) on the apoptosis
of the mouse podocyte cell line MPCS5 induced by hepatitis B virus X (HBx) protein. Methods  MPC5 cells were
transfected with the pEX plasmid carrying the HBx gene. RT-PCR was used to measure the mRNA expression of HBx
at different time points. MPC5 cells were divided into 4 groups: control group (MPC5 cells cultured under normal
conditions), INF-a group (MPCS5 cells cultured with INF-a)), HBx group (MPCS5 cells induced by HBx), and HBx-+INF-a
group (MPCS5 cells induced by HBx and cultured with INF-a)). After 48 hours of intervention under different experimental
conditions, flow cytometry was used to measure the apoptosis of MPC5 cells, and quantitative real-time PCR and
Western blot were used to measure the mRNA and protein expression of slit diaphragm-related proteins (nephrin, CD2AP,
and synaptopodin) and the cytoskeleton-related protein transient receptor potential cation channel 6 (TRPC6). Results
MPCS5 cells transfected by pEX-HBx had the highest expression of HBx mRNA at 48 hours after transfection (£<0.05).
Compared with the control, INF-a and HBx+INF-a groups, the HBx group had a significant increase in the apoptosis rate
of MPCS5 cells (P<0.05). Compared with the control and INF-o groups, the HBx group had significant reductions in the
mRNA and protein expression of nephrin, synaptopodin, and CD2AP and significant increases in the mRNA and protein
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expression of TRPC6 (P<0.05). Compared with the HBx group, the HBx+INF-a group had significant increases in the
mRNA and protein expression of nephrin, synaptopodin, and CD2AP and significant reductions in the mRNA and protein

expression of TRPC6 (P<0.05). Conclusions

INF-a can inhibit the apoptosis of podocytes induced by HBx, possibly

through improving the abnormal expression of slit diaphragm-related proteins (CD2AP, nephrin, and synaptopodin)
and cytoskeleton-related protein (TRPC6) induced by HBx.
Key words: Interferon-a; Hepatitis B virus X protein; Apoptosis; Podocyte cell line; Mice

LIV RIFREAHOCHEE & (HBV-GN) A 3=
BT /NER B AN AT 2, 2 40 Mo s g Hige
FEL, AT YRR e R BUE A
I AL o FE A AR 28 2 AT 2L IR SD )
JE YRR g I R B ) S A PR B 1E DR B R AR Y G
FEDIE o B /INER I AN 2 LR A DG 2 71 ( CD2AP)
FEEN T SD I, AN N L
RN FIRZE (nephrin ) J& SD AU 2454
H, KRR S AR kit B R A
H, it/ EHE A (synaptopodin ) Tl A- JL3hE
F 5 2 4 Rk 1 R i 45 S A AR, e
50 B E SRR A E R, DR 2 (A H Ao BH S -3
EHEF (TRPC6) HwiHSEHZA, SR/ NkiE
UIT - I R s e S e O = e e I S g
PRI I 2. TRPC6 7F /& 40 i v 3220 A TR 9%
JERAISD AL, IF B AL A SD AHOCHE 1 ( CD2AP,
nephrin ) AR S E N oA HREWE A BEAE T, SR
YERE SD WY IEF D Rg AR E o M. B U 4H L SD
HH G AR R A0 AR 2R DG B 1 D) g 1 Ak 38 % B
PR IIRYT EREEL,

Z T 46 9% B X (HBx ) 25 [ 38 of 7%
STAT3/JAK2 {5 5 3@ %, "~ % & 40l nephrin 2
s, M0/ BUR g s, fe ot HgE
&S, EAREJET-7E HBV-GN JR & B B
RAFEZEEMER 2GR T o (INF-a)
1AYT HBV-GN iyt fErph, FRATAM: (1) HBV-
GN BILATIRIBIT G, MNREAKTFHET
Fé. (2) HBV-GN 1A LI THE 2 K1 i
RFEH: O RFR T E I EE . SCEAFFTIESS HBx
£ HBV-GN & B 20 oA T B /NS R i,
5 HBV-DNA 165 48N 143 A X — 2, HAE
JAPE HBx kvl HiEA T 2 M-, Mgk
AT INF-o 1] fE8 53 U8 HBx EH, #0240
Mg T, MMk HBV-GN JREE Ko A5
PSP G G AR, A At 2 1 FE A 5T HBx 5 e
ANREGI AR (MPCS) J&, FIF INF-o 5 HBx %
T MPCS 8557, SRR ARG MPCS Y94

[Chin J Contemp Pediatr, 2019, 21(9): 930-935]

T8 00, [RIAS R ] Western blot #4601 /2 41 g SD
XL E H (CD2AP. nephrin. synaptopodin ) FIZH
fEA4AHEE I (TRPCO ) FREAKT, ITIE
Y7 HBV-GN St SN S 861K 3
1 #RERZX
1.1 R LERRFN TR
/NEUEIHE AR (mouse podocyte clone 5, MPCS,
% [# CHI Scientific A H] ) ; pEX-HBx Jitdi ( |
i R ARATBRA T ) o
1.2 FELFEE

2 1 76 . DMEM 3 37 & (28 [# Gibeo 24
H) ) ; Lipofectamine"LTX & PLUS B YeikH] & (£
[ Invitrogen A H] ) 3 MTT i & ( 3&E Biomol 2y
Al )5 4% ZRWEE (AL RERHEARA A ) ;
JEAE B . NC B (R TRARA
A ) 5 P/ B synaptopodin 2 wEBEHTAA (3£
Santa Cruz A H) ) 3 AP/ nephrin, TRPC6 £ 57,
REdiik (3E Abcam W] ) 5 fbi/NE CD2AP £
SLEPTIAR (3 Cell signaling A H] )
1.3 MPC5 13

3y URAE i AN E O0 5, ol 'E T
10% fi& 4= 1fiL 75 P9 IR DMEM 8532560, 5% CO,.
37CHIMI NG B TR AR N B 97, 3~4 d TPl iRl &
2 70% A AR, OO BRI A0 i kA7 DL T 52
1.4 pEX-HBx RIS

EEZ S R il A . BREIPE N UIBGEBGD] . 4%
Kk DNA 5 Fr Bt DNA (W3 45 S Ak 2 Bk 5
B3 340, R HBx 55442l (A +HBx BTkL ) ,
FIPEXT IR (AR + 25 B0k ) , 25 X IREE (g
i) o ¥ MPCS AL 5 x 10° A Jem® R B2 F2F
T ot b, R 3IANES, AR KRGS 2
N T0% W, o3 B 2 A T AN [ AR B SR FH AR B
R R G iR s (BRI ) |
VR RO B m W A T IR B2 5256

031



H21 4559 W
2019 4E9 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.21 No.9
Sep. 2019

1.5 FFR PCR %Ml HBx mRNA IR iE
53 0T MPC5 4 MU 4L 12 24, 48, 72h )5
FH PR AL IT 28 PBS VRS YR SE 4L, >R FH TRIzol
( 2 [ Invitrogen 23 7] ) $& HUAH 1) 5 RNA Ff 580
5% ¢DNA. HBx X NS 3 A ABL 59 h L ifg
B TAY TR A RARBIER (£1) , 3
B 5% PCR (RT-PCR) Jz W f& & (20 L) : 25 ng

c¢DNA 3 pl., 0.1 mmol/LL ANTP 3 pl., 2 mmol/LL MgCl,
2ul, 0.5pmol/L b, TG4 2 ul, 05U Taq
DNA 2 & B ( 22 [E MBI Fermentas 23 7@ ) 3 pL,

ddH,0 #b & F) 42 A B B 45 . 95 °C T A% 1
10 min; 95°C7EME 15 s, 60°CiE k 60s, fHH 40 K.,
PG Y2 1.5% HNREEERC UK, 25 R DL H 2
PR F NS 3R B LR, S d R 3 1R,

%1 RT-PCR3|#F%!
FEP 2R ElEzgdl R BHCEE (bp)
HBx 5. 5-TGCGGACGACCCTTCTCGGG-3! 195
THEGIY: 5'-GGGCAACATTCGGTGGGCGT-3'
ABL FE5I1Y: 5-TCCTCCAGCTGTTATCTGGAAGA-3' 118
FHFEIY: 5'-TCCAACGAGCGGCTTCAC-3!

1.6 HAE5 INF-o HiE3s

B MPCS A0 HE 7 4 4. XFREAL. 1E# &0
T30 MPCS 41 fif; INF-a 2H: 1E% MPC5 4 ifg
5 INF-a 3:853%; HBx 4. HBx %5510 MPC5 4iiJify;
HBx+INF-o 2 : HBx i/5' 3 MPC5 4l }i 5 INF-o Jt
Kigto FH 0.25% [ 8 1BV WO AL T 4R 45 41 2
YA, P AZE o ohk 2 Uk, (AR R 2k
JEH 1.0x 10" 4~ /mL, BUINF-0 JilIA 10% 54 117
) DMEM 54853755, 37°C | 5%CO0, {3558 N5 35
1.7 AR ZE AT

B A% 48 h, THALJS, 1000 t/min &5
L 10 min, FEEEEALI, A LIS TR R 4
WA 10° AN, IALE A28 ik 200 L 5Bk AH,
AN P1 AT Annexin-V 4% 5 ul, JUTE % 41
NN 30 min, 3 2 20 A3 ) ARG 0 45 2H 41
JHT -GN, SEgeay A 3 IR,
1.8 SLRFEHEE PCR iE#M mRNA RiAiKkE

MPC5 40 8 s RNA (% #2 B F1 cDNA iy &
B H% 3 0 & U6 W1 A5 #: /E. nephrin, CD2AP,
synaptopodin, TRPC6 NN Z B-actin FF A 095 91k
TR Primer 3 #1F, & i BigA TAEY T/
ARG AHRAR R, 5195750 X Bk
W2, PG ER PCR (qRT-PCR) JUWAAFR
(25 uL ) fI4E: 10 x Buffer 2.5 uLL, dNTP( 10 mmol/L )
0.5 uL, MgCl, (25 mmol/L.) 40 uL, F F g9

(10 pmol/uL ) 4% 0.5 pL, Taq DNA %47 1.0 pL,

20 x EvaGreen 1.2 pL., 50 x ROX 0.6 uL, ¢cDNA 5L
M 2.0 uL, ddH,0 12.2 uL. JZ Vi 7£ ABI7300 4 1%
10 CEE ABL AR ) BHi T, P4 HR: 94C
FRASPE 4 ming 94°CAR P 30s, B AWFE 2, 72°C
JEH 30 s, UNEEDOLILFE 2, ¥ 40 K, L) B-actin
ARSI, 278 2RI H B FE AR R A KR
Seu ST A 3 IR
1.9 Western blot i%# i E 5 FRiAKF

2% 41 MPCS 4i g & 11 2 A W b B, f
Braford £ & = A0 & UL BHEAE, e B A A&
i, SDS-PAGE sreiEH, HIKEH ZMRAYER
B, 5% Bifg Wik -TBST Z iR 90 min, JIIAZH
— P53 51 R G B/ B nephrin (1:200) , 4t
/N ELCD2AP (1:1000) , %4t /) B synaptopodin

(1:500) , 4°CWFFH F®&, DL FITC Frid iy 1L

LK B 1G5 ik (1:2000) , 37 CHEH
2h, FRsERfEE ROCE MR A B, S
QuantityOne RG34, 15 K EE
KFKmo LA Bractin HNZ, HAMXREREDH
(REE [ /B-actin LA R, SEHRAST FA 3 K,
1.10 Sit=EHH

K H SPSS 20.0 STt AR B 1 T 812
B, TFEBRILIEL £ brifE2E (Rxs) Bm, £
2 [H] Fb AR A 2R 07 220081, AL TR R EL AR
JH SNK-g K5y, P<0.05 2= AG 525 L,
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% 2 oRT-PCR 3|¥1F 5 K = Bz &4
FH 731 BB (bp) Bk RSO
nephrin I 5-CAGGGAAGACAGCAACAAACA-3' 197 58%C 30 s 80°C 30 s
THFE14: 5'-CAGGTTTTCAGATAGAGCCCAGA-3'
CD2AP LU514: 5'-AGGAATTCAGCCACATCCACA-3! 113 579 30 s 71C 34 s
NHEGI4: 5'-CGATCAATTCCAGTTCGTCCTC-3'
synaptopodin U514 5-GCTCGAATTCCGATGCAAATAAAC-3! 132 58°C 30 s 80°C 30 s
THEGIY: 5'-CAGGCCACAGTGAGATGTGAAGA-3'
TRPC6 F3E514: 5-GCGATTGCATAAAGACCTTCAGAGA-3' 155 60%C 30 s 76%C 30 s
TUEEIY: 5-GCGATTGCATAAAGACCTTCAGAGA-3'
B-actin FE5IY: 5-CTCCATCCTGGCCTCGCTGT-3! 268 60°C 30 s 80 30 s
TUBIY: 5-GCTGTCACCTTCACCGTTCC-3'
2 R WAZH . INF-o 2 F1 HBx+INF-a 41 ( P<0.05) , X}

2.1 pEX-HBx RHLE L MPC5 4R £ K 5%
R EHIE

39T pEX-HBx ¥4 MPC5 4iffl)5 12, 24,
48.72 h, RT-PCR %Al £5 41 HBx mRNA FRik7K -,
gER R, 48 h i HBx 444 HBx mRNA #£iAH
B, H12h, 24h K 72h W ZERA G FE XL

(P<0.05) , [A]HIHERIAACTH R 2 16 B

AT FEZH W E 180 ( P<0.05) , 1 FATEXS REZH
2% 4 X6 HR 2H 45 15 ] 25 HBx mRNA 2635 7K - FL i 2
SIGH#E L (P<0.05) , W3,
2.2 INF-o 3T HBx 552 40 hA TR 2200

T A AAG I 25 S e AR TR A X
HR2 (4.86% + 0.55% ) . INF-0. 41 (4.65% + 0.43% ) .
HBx 41( 10.82% =+ 0.45% )l HBx+INF-0. 241( 4.91% +
0.37% ) [a] bb ¢ 22 55 A 48 i 2% 3 L (F=8.351,
P<0.01) o Hi HBx 41 40 Mg 08 1= 2 0 3 & %

* 3 HBx EE7E MPC5 4Rt 5t &

HAZH . INF-o 411 HBx+INF-o 20 & 20 T3 L4k
Z R G E L (P>0.05) . W HBx Al ik
YT, H5 INF-o L5557 5 2L 0 T
B
2.3 INF-o X HBx S8 E AT EEE BRI
5 % B840 AH L, INF-a 41 J2 40} TRPC6 .
CD2AP. nephrin F synaptopodin i) mRNA K H: 2
HRIBIKFEZRYTGEITFE XL (P>0.05) 5 5
X BEZH R INF-o 440 He, HBx 41 2 41 il CD2AP,
nephrin I synaptopodin i) mRNA ;& H & H ik K
- AR, TRPC6 mRNA K H 2K [ #6357k 71
35 (P<0.05) . 5 HBx 41 M v, HBx+INF-a
2 SR CD2AP ., nephrin 1 synaptopodin ) mRNA
K HE AR B3 w, Hos T X EgL
INF-a. 41 (P<0.05) ; TRPC6 mRNA } H.ZE ik
IR IS ARG, ELAR X6 R AL AT INF-04H.( P<0.05 ).
W4, K1,

(x+s, n=3)

21 12h 24 h 48 h 72h FAH P
25 AT R 0.48 £0.14 0.51£0.12 0.54 £0.12 0.44+0.10 0.024 0.078
[k XoF A 0.53+0.13 0.65+0.11 0.64 = 0.20 0.58 +0.21 0.031 0.069
HBx F 4 0.64 +0.11" 18.30 £0.25""  593.42+0.56"™"  88.59 +0.33""" 12.634 0.001

F1H 1.642 2.841 13.397 6.309

P 0.041 0.031 <0.001 0.005

TE: am 54 12h [LE, P<0.05; brn 54 24 h FE#, P<0.05; ¢ 7n 5 A2 48 h LA, P<0.05; d 715 235 11 0 I 4 LE A,

P<0.05; e /R SHIPEXTIRAL AL, P<0.05,
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R4 REARMA TRPC6. CD2AP. nephrin X synaptopodin mRNA & HE H Xt RiZ 2 LR

(x+s, n=3)

mRNA HEH
215
TRPC6 CD2AP nephrin synaptopodin TRPC6 CD2AP nephrin synaptopodin

xR 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
INF-a 4 0.90+0.10 1.00+0.11 1.00+0.11 1.00+0.11 1.00£0.01  1.00£0.19 090+0.11 0.90+0.10
HBx 4 120+0.13" 0.30+0.04" 020+0.15" 030+0.02"" 1.70+0.14" 0.40%0.13"" 020+0.11"" 0.20 +0.06""
HBx+INF-o 20 0.30 = 0.01™" 1.30 = 0.01"™™ 1.40+0.10""" 1.30 £0.03""*  0.50 = 0.08™ 1.20 = 021" 1.30 = 0.11""™ 1.30 +0.10""*

F1{H 0.974 0.845 0.871 0.746 0.772 0.904 0.632 0.687

P8 0.024 0.036 0.032 0.040 0.032 0.022 0.041 0.036

e am GXTHRALIEL, P<0.05; b5 INF-o 41105, P<0.05; c7<5 HBx 41IL#E, P<0.05,

Xof i 2H

INF-a 41 HBx 4l  HBx+INF-a 41

TRPC6 156 KD

B 30KD

Q 138 KD

109 KD

CD2AP

nephrin

synaptopodin

42 KD

B-actin

B 1 Western blot 3% # Ml & 42 & 48 B TRPC6.
CD2AP. nephrin & synaptopodin & B &KiA

3 itig
JE 20 R AR /N SR ok B e R Y A
Mo, HErCA KEERY, Eapemio . B
7% I ) RE S0 AR SRy kb1 B bR R AL . B
FPIRT A EENMAA, KNIk, g R
CERFN IR (A e 8, (R4 R A Z 0, ©
BCRCRE BR DR TR IR YT ik T R AR T
SR AN B —Fh T, R AR R R
F R AH SC 89 i L [RlAR1iE, o2 3 350 /b ek i1k
VNS 1 5 s e e s B L 2 —

AWFFEEE R — I g7~ . HBx 7 Y L 4l i J5
R R YRR T F8 3 7S 1 S PR R A ¥ 2 3
Jn, X UERH T HBx A e A {2 SE R AR gE T B
LIS . nE A 2 5 R R TR
S — 7R . HBx F 442 nephrin 8 1 R IA
B X I 25 0 BEZ 5 R %, X Ui B HBx R T
P2 A M EsE . AR E R T AN, AT R X
nephrin 5 FH 14877 5 8 A R 19 7= A48 0w
58 & B HBV-GN 2 44 T~ Rl 58 5 HBx HE_L M
STAT3. JAK2 ik, MM % STAT3/JAK2 {55

A

TR KHAYIREE . SR L Bihh
FAVE R ARHa R 7 T, I R 2 IRk R A
IE B H B B 0 E A M TR K,
JLEE HBV-GN 457 TP FRIBIT IR, WREEK-F- I
JE RE W R, R TP 3 G 28 1 IRBL AT
AERE FIAI R T RS, Bt
THLFE 2R HBx (9TIRE, i HBV-GN (34
ST IR RIS HE 2

ARG TR 5 HBx 175 5 40 i By
I, KIS TR IR0 L 40M AR ARG,
CD2AP ., nephrin. synaptopodin )31k 7K Tt 5,
TRPC6 [ 5 7K F T . Russo 55 " AF 57 K B
CD2AP PR bR/ A IR, AT RE S ' /hBk
IEIT D RERERG A 56, CD2AP £ T L 4 SD
b, REAIEM A EENELEH, —H CD2AP
ZEWUG, AR E AR AR M e B R,
M RERRE R, A RERSE A K. nephrin 52
SD M EZLEME A, XFHERRAN IR A MR e g i
S5t B e 5 AR FH . Kim 45 ™™ & 3 synaptopodin ]
Wk A- WIhEH 4 5 24 RIA N B Eg E A
MACI-1 AHEAE I, RS 40 15 20 A i %
synaplopodin & /& 4 il 73Tk B A ) 28 bR i 2 —
synaptopodin 7E 22 B JIESR th ki b, A 2
MM EE A AT REAR b B 28 R 7242 ' Wilson
4 MRS B TRPCO ISR AR 287, 2285
ANERUE L B R SLRI LS A A e AR HE, S
OB AR G & . TRPCO 7 2 40 P 5 2200 A
THRIGE M SD &b, If H AT 40 SD AHOCE M
nephrin , podocin F-7EIEE 7531 HREWAH TAEH]
L [FEZEF SD WIEH UG, s kA, TR

934 -
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JEAHA SD AHICEE 1 S A B SR AR G I P RE A
—EREERRAYERT, TER} SD Y25 Ha A8 E Fl
SN E H IR, X R AR B
YER, HAHLHIA Rt DA

BZ, ZW SR TR AT LU HBx 5
T L 40 M 0 T2, 3@ & X CD2AP. nephrin,
synaptopodin £ [ I 5, I 4E 47 2 4 i SD 1Y
SERE M MM R RS e M, AR TR
F 67 HBV-GN £ H IR 92 B0 K, R iy
HBV-GN A e a6 r S LR 6

[&

5 % X ]

Mundel P, Reiser J. Proteinuria: an enzymatic disease of the
podocyte[J]. Kidney Int, 2010, 77(7): 571-580.

Clippinger AJ, Gearhart TL, Bouchard MJ. Hepatitis B virus
X protein modulates apoptosis in primary rat hepatocytes by
regulating both NF-kappaB and the mitochondrial permeability
transition pore[J]. J Virol, 2009, 83(10): 4718-4731.

oAb WONIR I A X REIN SR X I A BT DG
5 4% B DR AR R E A S (D). 1 BRI T 1 e
7R, 2018, 45(2): 85-88.

SKH , JHEAE  FUbE . 2RISR EEAR PR v L
JEATMIBR (ST [7]. HhAE JLRHAS A | 2007, 45(5): 344-348.
IR, PIKLL, BRER , 55 . ZTiEE X N
AR MPCS AL T ()], 2EAbEE2= SRR | 2019,
39(5): 617-622.

Asanuma K. The role of podocyte injury in chronic kidney
disease[J]. Nihon Rinsho Meneki Gakkai Kaishi, 2015, 38(1):
26-36.

RBER, EER, RIBIH , % . VEGF I TRPC6 131k 5 5
R 95 R B A A AL 005 R AR DAL [0, 7 O BE R R 2
il , 2018, 38(3): 296-304.

035

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Cai B, Cai JP, Luo YL, et al. The specific roles of JAK/STAT
signaling pathway in sepsis[J]. Inflammation, 2015, 38(4): 1599-
1608.

Zhang Y, Chen Y, Yang F. HBx transfection limits proliferative
capacity of podocytes through cell cycle regulation[J]. Acta
Biochim Biophys Sin (Shanghai), 2014, 46(12): 1016-1023.
Vit . TEIF , DEEE , 5F . HBx JEFE L RUIT 5 m s AT 56k
VR ECR AL B SEE RE )], PRI RIS L 2014,
7(3): 277-281.

Ma 'Y, Yang Q, Zhong Z, et al. Role of c-Abl and nephrin in
podocyte cytoskeletal remodeling induced by angiotensin II[J].
Cell Death Dis, 2018, 9(2): 185.

Kato T, Mizuno S, Kamimoto M. The decreases of nephrin and
nuclear WTI in podoeytes may callse albuminuria during the
experimental sepsis in mice[J]. Biomed Res, 2010, 31(6): 363-
369.

Lin SM, Lin CJ, Hsu CW, et al. Prospective randomized
controlled study of interferon-alpha in preventing hepatocellular
carcinoma recurrence after medical ablation therapy for primary
tumors[J]. Cancer, 2004, 100(2): 376-382.

Russo LM, Srivatsan S, Seaman M, et al. Albuminuria
associated with CD2AP knockout mice is primarily due to
dysfunction of the renal degradation pathway processing of
filtered albumin[J]. FEBS Lett, 2013, 587(22): 3738-3741.

Kim EY, Suh JM, Chiu YH, et al. Regulation of podocyte
BK(Ca) channels by synaptopodin, Rho, and actin
microfilaments[J]. Am J Physiol Renal Physiol, 2010, 299(3):
F594-F604.

Zuo Y, Yang HC, Pothoff SA, et al. Protective effects of PPARy
agonist in acute nephrotic syndrome[J]. Nephrol Dial Transplant,
2012, 27(1): 174-181.

Wilson C, Dryer SE. A mutation in TRPC6 channels abolishes
their activation by hypoosmotic stretch but does not affect
activation by diacylglycerol or G protein signaling cascades[J].
Am J Physiol Renal Physiol, 2014, 306(9): F1018-F1025.

(AR3CHitH: T



