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REE HA A B L 22 =9I Xt /B 4 i synaptopodin #0175 4 RY 22 i
R, FRIRIE,H A, rH gL, R RIR T (510630 J 9, o Ll A2 g &5 = B2 e ' I )

(=] HAY WL L2578 (advanced glycation end-products, AGEs) Xt /& 2l ifi synaptopodin P52 i A1 7E /&
AMERSAE T O /R I R B FIRLR . J7ik  RIRIYEIE AGEs (0,20 .40 80 pg/mlL) T HU A1 24 b, Gyt EVSE Kl A2 48
M synaptopodin 92 , OIS 5 BOBEEE L AN NEE 1 F-actin A1 synaptopodin (9534, Transwell 41 1E55 5250 £
I 0 A AL, S VP E (100 pmol/L) FiAL B JE 41 J5 , Wi%K synaptopodin A1 F-actin AYERAE . 454 AGEs 80 pg/mL Af
WEAT 2 40 synaptopodin ({122 IK[ (50 £ 11)% v 100% , P <0.05] JFFMLENE FIF4E Factin %A K, L 40 I TR
B (47 £6) us (13 %3), P<0.05], S HIATIAES AGEs £ S synaptopodin 1y [ (80 +12)% s (50 %11)% , P<
0.05 ] Fil F-actin f T, MR ALAMMLIIEREHEL (25 £4) w5 (47 £6),P<0.05] . B AGEs ] AU AL AL 1)
-8 Sk Z RS AIHLE], T 18 synaptopodin ik, /S B 498 A, BN,

[ 4R WeWIREIEALA 1) 5 I 40 ; synaptopodin; TS 1k

[FREES2%S]  R322.61;R329.28;R587.102 [ XmkiRERD] A

Effects of advanced glycation end-products on expression of synaptopodin and podo-

cyte migration
Cheng Cailian, Zheng Zhenda, Tang Ying, Ye Zengchun, Li canming, Lou Tanqi ( Department of Nephrology, Third Affilia-
ted Hospital, Sun Yat-sen University, Guangdong Province, Guangzhou, 510630, China)

[ Abstract | Objective To investigate the effects of advanced glycation end-products ( AGEs) on the
expression of synaptopodin and podocyte migration, and to explore their mechanisms. Methods Podocytes
were incubated with different concentrations of AGEs (0,20,40 and 80 pg/mL)for 24 h, the expression levels
of synaptopodin were measured by Western blotting, and cytoskeleton reorganization were observed by laser
scanning confocal microscopy. Podocyte migration were assayed by Transwell assay. Then podocytes were pre-
treated with losartan for 60 min, and the changes of synaptopodin and cytoskeleton were observed. Results
Incubation with AGEs resulted in a significant decrease in the expression of synaptopodin[ (50 + 11)% wvs
100% , P <0.05] , AGEs also induced F-actin reorganization and increased podocyte migration(47 +6 vs 13
3, P<0.05). However, pretreatment with losartan (100 pmol/L) alleviated the effects induced by AGEs in
podocytes. Conclusions AGEs downregulate the expression of synaptopodin, induce cytoskeleton reorgani-
zation, and increase podocyte migration via activation the local renin-angiotensin system in podocytes.

[ Key words | advanced glycation end-products; podocyte; synaptopodin; migration
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JRUR I A L 2 4 ) SR AL R A R /N R D
o B A R S — T R B, R S A AR A, S ECR AL
LA 2, e ot B A S B PR RO, AR (R
TR R 2 DN S R S5 7 UL A I R 2 8, AN E AT i
B R A4 1 IR T LR M LA 9 05 B Ik ST SE
2, AR ETEMEL AGEs X J& 40 Il 4 8 1 syn-
aptopodin [ 5210 Jf F — 2 B3 HAE 2 4 i % o
HIAE FH B T s pIL ]

1 #REFE

1.1 ##

/NEUBUR B 3% 2 40 bk MPCS i b Ll R A 05 AR B
4, AGEs (fH[E Merck) , 40 i 3% 3% 9 4= i ¥ 1 2 11 ( Bovine
Serum Albumin, BSA,Z&[E MP Biomedicals) , #2 3t GAPDH £ 7%
[P (32 [# Proteintech Group) , #ai synaptopodin £ BT [ Hi {4
(3EH Santa Cruz) /N y-TH K Rl VP AISE § 48 (£ H Sig-
ma-aldrich) , & P} 52 25 35 1K ( 35 [# Invitrogen ) , DyLight 488 1
FEhi/NEL 1gG (£ [E Jackson ImmunoResearch ) , Transwell 1% 3%
B (8 pum, 3 Corning) , oL 5 £ 10 f5E LSM510 ({&# [ ME-
TA ZEISS) ,
1.2 F#*
12,1 4R XL sr 4 SR ALY 33 C A &
10% & 2F 1137 10 U/mL y-T-48Z (9 RPMI1640 3557 5 rh 43 2438
B SR IE5E E 10% R4 MG AR & y-THRE 1Y RPMI1640 £33
1E 37 CHr4k 10 ~ 14 d, By b i ) R 40 i E AT S0 00 . S8
SRR FE AGEs 21 (0.20,40.80 pg/mL) BSA 41, £ Ul
synaptopodin [] 3¢ 35 Fl F-actin {34 , 4% J5 G870 HH 70 4k 2 5 0
Z2 FIRFRFR BRI S R A LT RS
1.2.2 fEEpil B 5 UE U 5317, R BCA 1
DU E B MR B, 8% TR TN 7 IOk WA 15 JBe P Uk, T S, 3 AT, S B
synaptopodin (1:200 ) , BAR 52 %Ak ¥ W b i — Bt (1: 60 000) 5
TRIFHE 1 h, TBST ¥ 3 IR, 3% 5% . H BIORAD HH§ (A
JBE R, Quantity one G 43 #7342 4341 H Ak 45717 RN 206 5%
H, BAr&an/ WS AIZ B WE A A & &
1.2.3  SUSEsessh A B 0. 1% BIRIB R bl s 3t A
B 6 FLARH A 25 T AL G 0 A0 i B, R R AR R
70% 247, A B, InAb BEPR R85 77 24 h RIRE: 4% 2%
FH /% [ %€ ,0. 25% Triton X-100 ¥TFL, #1141, # & —Pi synaptopo-
din(1: 100) A% FHH R IR (5 wL/F) W F DyLight 488 (1)
FPU/NR TgG(1:1 000) , Hoechst 33342 Je AR etz , il b w28
FEVRIG T8 1, WO ER A B AUEE T AT IEAHER R
1.2.4 Transwell 2 01T 58 5556 [ L 2 AN 6] PR & Ab B
{9 S 40, 1147 0. 1% FBS ) RPMI1640 55 7 3 2L , 7 4 4y
BE(1~10) x 10°, ANHLEW 200 wL(1 x 10°) fif A Transwell
Wb L%, FEinA 500 pL & 10% FBS figsds i 37 C

BEFRAEIE SR 24 h, W REIE G2 , 205 S e 6, R R 48 /N 0o 2 B T
RS - 2 PN PO 40, 1 B RS B AR SRR
BEALYEIR 10 NPLEF , 35545 WL 40 5
1.3 %itss&

KRR FE3 WL S, Dox 2 s Fom, KA
SPSS 16. 0 GEi i, Z A FEAR BB L3R A R 7 2247
7, B He R ) LSD 7 ik

2 HR

2.1 AREKEZE AGEs 5t 2 48 it synaptopodin #) 3% @

AIE M BER AGEs (0,20,40.80 pg/mL) T-Hi/) BLE 41 i
24 h, GPEENE A I synaptopodin #Y 2 FR Ik, Z5 R BR, 5 X
FRA 3,80 wg/ml AGEs REW 2 T 14 /& 4l il synaptopodin F
Fik(P <0.05),0,20,40,80 pg/mL AGEs KK}y 100% .
(91 £13)% (80 £13)% (50 +11) % , Tj BSA %} synaptopodin
M A RIR A B[ (98 £10)% vs 100% , P >0.05],
T 1,

synaptopodin—

(100x10*)

GAPDH—
(37x10°)

1 #H8840;2: 20 pe/mL;3: 40 wg/mL;4; 80 pe/mlL;5; BSA
B 1 SEENTENARERE AGEs 31 2 4 synaptopodin §80

1 2 3 4 5

2.2 &Y 33t AGEs A5 synaptopodin #% v

100 wmol/L & ¥0 1L FU % & /)5 BLUE 40 iE 60 min J5, A
80 pg/mL AGEs fEF 24 h, 255 577, AGEs gl i 1 synap-
topodin [J#35[ (50 £11)% vs 100% , P <0.05 ], % vb 3 Fi kb
HREN] k2 AGEs 4 1 synaptopodin (5 F 72 8 [ (80 =
12)% vs. (50 +11)% , P <0.05], VL& 2,

1 2 3 4

(100x10*)
e -
(37%x10°)
1.2 R 40;2: 80 pg/mL AGEs;3: 80 wg/mL AGEs + 100 pmol/L
Losartan; 4; BSA
B2 &R E A2 E E 3 R A synaptopodin B Z20H

2.3 RArEs AGEs A FH R M T REG EHHY
AL

ANEUEZ S 100 pmol/L S VM Hi I 7 60 min J5, A
80 pe/mL AGEs /] 24 h, 03t 5 £ MU B 4% 1 R - AGEs
5| A2 synaptopodin [ 7% Y5 B8 55 , F-actin DA JP B9 AT AR EF
YR TN R AELTCE I RR Y . VD AL PR BEVEEE AGESs /i
11 synaptopodin 1) 2¢ )t 5 FE W6l 55 1 2 BE, 92D F-actin i 5
¥, WL 3,
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Xt B4

synaptopodion

F-actin

Merge

AGEs

AGEs+Losartan

E 3 80 pg/mL AGEs 3t Zi}fl synaptopodin #1 F-actin BN (LR F LR LR A ZRE x630)

2.4 Zi¥3ast AGEs A-F % 28 g it 4 M 49 %0

SXTHEZ A B, AGEs B BN iR & transwell N E 1) £
Y[ (47 £6) vs (13 £3), P <0.05],100 pmol/L S VP il
SR 60 min J5 , #4T 80 we/mL AGEs T-#i24 h, 45 5 &% 9, &
VPIHRER] BB /D T B & ranswell FEM LA (25 £4) s
(47 £6) , P<0.05], 1 BSA X & 4 A E B M 38 B . 5 i)
[(16 £5) vs. (13%3), P>0.05],

3 it

2 710 DN LGP0 Y B N KR A R X R R
(C S oW AIUUE 00 NI R NS L SN o € EY
SRR R AT — A G Hy B K A T RE RS, 5
K7 R LB A 1 DA IR 1) Wi i 2 11 o732 30 1Y) PR
G54 A R R RS A R, R A A T E
F-actin 2 i{,, synaptopodin I a-actinin4 ¥4 F-actin %

FEAE i, H s sl A 4 m] (i JE 20 K A2 AR I R4 B0
PEIEIN AR SR A R AN E AT R B ST R L 4R
MuR ARk AR 1 HA o] 5 5 R AR T WS R B
P TR 25 R R LBl 8 1 440 v 22, e L Lk 08 2 11
Ho Rl W] UL NLEh B I A L % 1 B SR
AR OCEEVE H

synaptopodin J&—F 5 Ll & H M2 B & 1,
FERLAR DY T8 F B /INER 1) F2 240 i R i 198 2 fi o
A58 3 AAS AR B2 1Y AGEs (0,20,40.80 pg/ml)
TN 20 24 h, K P 80 we/ml AGEs figB] i R
& synaptopodin ik, WOGILRAELE R BIR, 24l
MIP synaptopodin ¢ 558 5 B {2 ek 55 , /& 2 ffl F-actin
WLBHEE R P47 HES 09 £F 4 A8 S 2% 6L TE 7 19 R
¥, synaptopodin 3 i B Smurf-1 /-5 RhoA 17z %
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b AR k5K Ty £F 4R IE A, DA T 145 2 40 ML L3N 2 1 3l
J3%¢, BELIK A 20 A UL 3 2 40 M 2R AL S RS Y R
Y, 40 A0 M 0 G 3h P, DA AR GE N BR s A
REEL T WS K BB 2 P UE T 44k 9 BN S, synaptopo-
din (1 2238 % Wi s /0 ) synaptopodin () 5 7% B Bt
R HOVRT LS B AN S RO , B R FE /N
BREEALAG & A2, 240 RNA T4 T2k synaptopodin )5,
LA A3 5 5K 0 25 4E 0 PR 8, F-actin 38 /D,
FRIEW G e K PR fE 77, H. synaptopodin 5 a-
actinin-4 JE R WLEN 8 (1 4F 4k 22, B 2 M AL 3 2 1
S 0 B AR 0 P S T R A UL 4 i synaptopodin 5,
XU E A P X SR ST R R, AGEs A R
synaptopodin [ R {8 AN(H AT S B 4 f B 42 8 H 1Y &
¥, 70 HR 25 A B O S e 48 52 b /8, A
M3 B0 R 7Nk b4k
AT A ST & B AGEs 1] 3800 2 40 L 7 14
E-1148 5K £ £ 4 (renin angiotensin system, RAS),
BT AGEs Xif f& 40 g B 2228 (1 52 M0 B2 RAS 7EH
POV AT S o FoA Tt i B TR R 1 A2 R4 ht
FRV GV IE T A0 B A0 A, R AR AR A I 1Y RAS 3% 2
25 AGEs X R 40 Ml B 288 F AT PR R s, 25
U H, AGES I S 40 J Y R M, T b
Ak #E AT LA #% AGEs /5 1Y synaptopodin 9T I Fil
F-actin [ 544, 3f H AGEs /i3 Y & 40 Jf 1T B P 1 4%
RS XS AR, R AN Y RAS W
AIEZ 5 T AGEs /319 2 40 i B 28 8 (1 iy L AG AT
ok F-actin (1% 51 F4) 5 B0 M AR 3R B8 5 A8 Oy i
FERAY AT RS MRS I, S BCE R E AW S,
THFERE &, 2900 2 20 M B 7% . 7 EL 20 i Y 3T B8 T AR
synaptopodin, [fij synaptopodin F¢]Jii 20> X i — 4 fii 5k 7
YRR RS , S B R S B R e T TR B
CEPETERN . BIFTE A B A Bk AR T3 s A B
I racl A4 M 22 98 75 25 1 (ezrin radixin moesin,,
ERM) , (i L0 3 1 AR R A i i B sR
LR/ BRF 2 21 synaptopodin A 235 T B, PR ] 2Kl
i FEE synaptopodin [}3R35 , 4EHF 2 40 i (1) 2 A, pi b
SRR, T BE RN . i e 28 LR R 1 40 i
WEY RAS Gl REZS 5 T B R E LW EA, W
AGEs X 1 4 i B 22 85 1 1Y 52 e 7] e 2 0 $H s/ 3,
IR o5 —VEFIBLE . ML sh & B 2R84 T a2
A, L R A R A U N SR AL
JEERT SR AT Y FRELE IR S BUL A T
FEICIEE % | e 3 i iy B /N IR A Ak R 2R W

o PRLMG, IS 20 i B 2 T 1) 91 AL A X T 2 2
JHL ) B 4 B R Y A

2% F iR, AGEs T i synaptopodin 831545
AR R E R B AN A R, T D 3H AL
PEAT DA% AGEs 41T Ak S 228, Syl PR b et HT
- I8 B TR R RGN HRG YT HE BRI s, M4 K
O R AR B A T BB
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