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Changes and significance of SIRT3 expression in cellular

transdifferentiation induced by uric acid
Zhu Yanlin ,Gan Hua
(Department of Nephrology,The First Affiliated Hospital of Chongqing Medical University)

[ Abstract]Objective : To explore the role of the silent information regulator 3(SIRT3) in the transdifferentiation process of mouse’s
glomerular mesangial cells(MC53) caused by high levels of uric acid. Methods:The MC53 cells were cultured in media containing
different concentrations of uric acid(0.05,0.1,0.3 mmol/L)) for 48 h. The intracellular reactive oxygen species(ROS) level was deter—
mined with fluorescence microscope and flow cytometry. The mRNA and protein expression levels of SIRT3, a—smooth muscle actin
(a—SMA) , transforming growth factor—1(TGF-B1),fibronectin (FN) were evaluated through real-time PCR and Western blot. The
effect of SIRT3 on oxidative stress and cell transdifferentiation was assessed by transfection of siSIRT3 into MC53 cells. Results . UA
increased ROS production in a concentration—dependent manner with a maximal stimulation at 0.3 mmol/L. UA stimulated the down
regulation of SIRT3 and upregulation of the a—SMA ,TGF-B1 and FN mRNA and proteins in a concentration manner. The ROS level
and the expression of a—=SMA ,TGF-B1,FN proteins were elevated in cells transfected with siSIRT3 after incubation with uric acid.
Conclusion : High concentration of uric acid can induce MC53 cells transdifferentiation, SIRT3 may play an important role in cell trans—
differentiation.
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Tab.1 Primer and reaction condition of real-time PCR

SR ek el PR

GAPDH  Lif  GGTGAAGGTCGGTGTGAACG 233
T CTCGCTCCTGGAAGATGGTG

SIRT3 Fif  TGCCCCGACTGCTCATCAA 114
T GGTCCACCAGCCTTTCCACA

a-SMA  Ljif  CTGAACCCTAAGGCCAACCG 146
Ti# CCATCTCCAGAGTCCAGCACAA

TGF-B1 ki ATTCCTGGCGTTACCTTGG 110
Ti#  TCCGTCTCCTTGGTTCAGC

FN Li# AGGTTCGGGAAGAGGTTGTGA 103

T  GCGTAATGGGAAACCGTGTAA

1.2.5 Western blot Kzilll SIRT3 .«~SMA [ TGF-B1.FN 2 11
Fik  MC53 YR SE R A PSR 5 FR T,
PBS PEAANML 2 YK, HEIMA LI 2L RIPA 246 A, 4
BN R T BCA MR AR T B, 2k e BT
JE 43945 SIRT3 . a-SMA TGF-B1 FN K GAPDH(NZ) [1)—
HUMBOR A AL AR IC A L SE BT R TeC —HifE I, e fa R
A R CIAI B (55, FHEE R RGN IR0 o 45 B €6
A IREAE , LA 2 BFREL /GAPDH BB 1 LU S 45 2
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B 1 MC53 41 ROS KFRZ L BRI ERLER
Fig.1 ROS level was imaged by fluorescence microscopy

22 JREEXT MCS3 4m Bt SIRT3 89 &k B AE ALt # v

¥ 0.05.0.10.0.30 mmol/L [ Rz 5 MC53 4 g dLis &
48 h J5 (0 mmol/L i FRERAE M5 B4 ) , FH real—time PCR FlI
Western blot £l SIRT3 ,a~SMA . TGF-B1.FN mRNA FlEH

Mk, 50 REZLM B, PR IR B 2 v B AR M T I 400 i
SIRT3 mRNA FIZE 2635 (mRNA ; F=81.622, P=0.000; % 11 ;
F=38.551,P=0.000) ; M a~SMA . TGF-B1 FN mRNA F1ZE [
HIZER N e BEAMSPE [ THmRNA  F=162.222 22,111 26.960,
P=0.000,0.000.0.000; 75 [1 : F=31.431,39.381 44.642, P=0.000 ,
0.000.,0.000), W.3¢ 3,3 4, [ 2,

% 2 MC53 4t ROS /K ERAAMER (x +5)
Tab.2 The ROS level was quantified using flow cytometry

(xxs)
ZH 51 (mmol/L) ROS /K-

0.00 16.34 £ 2.90
0.05 2041 +4.42°

uA 0.10 49.00 + 3.25%
0.30 65.24 + 4.26%
F1E 98.018
P1E 0.000

7 ra,P<0.05 vs. X5 BB ZH 31, P<0.05 vs. 0.05 mmol/L;e, P<0.05 vs. 0.1

mmol/L,

FN Q 70 kD
— a— S

TCF-B1 e e G G - >

G-SMA min AN AN AN D

siers (D S e W 00
carpt (D GNP 4D & >

XTERZH 0.05 0.1 0.3 (mmol/L)

& 2 Western blot #&illFREEXT SIRT3.0~SMA. TGF-B1.
FN EBFRIEH T
Fig.2 Effect of uric acid on SIRT3,a-SMA, TGF-1,

FN protein expression level

2.3 SIRT3 siRNA %t % J B 3 7 69 MCS53 28 it SIRT3 & ik
EORAG)

# SIRT3 siRNA #44% A MC53 4, 0.10 mmol/L FY bR 2
SR YIS (9 MCS3 40 (UA+siSIRT3) L4 5% 48 h J7 , real -
time PCR K45 5 WK%, 5 UA AL SIRT3 ik T, 25

%3 REME/NKREMAM SIRT3.0-SMA . TGF-B1.FN mRNA 3k HI S0 (x £5 )
Tab.3 Effect of uric acid on SIRT3,a-SMA,TGF-B1,FN mRNA expression level( x s )

20531 (mmol/L) SIRT3 o —-SMA TGF-B 1 FN
0.00 1.04 = 0.07 0.05 +0.05 0.28 +0.27 0.35+0.10
0.05 0.89 = 0.12° 0.17 £0.07" 0.39 £ 0.26° 0.67 £ 0.10"
uA 0.10 0.32 £0.10" 0.52 +0.14" 1.04£0.11% 0.99 £ 0.08"
0.30 0.07 £0.02°" 1.13 £0.17% 1.64 £ 0.26™ 1.20 +0.19™
F1H 81.622 162.222 22.111 26.960
Py 0.000 0.000 0.000 0.000

T :a, P<0.05 vs X HE4H 5 b, P<0.05 vs.0.05 mmol/L; ¢, P<0.05 vs.0.1 mmol/L
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%4 REEXT SIRT3.0c-SMA.TGF-B1.FN EH KX

Q80 (x +5)

Tab.4 Effect of uric acid on SIRT3,a-SMA,TGF-B1,FN protein expression level ( x +s )

2H 5% (mmol/L) SIRT3 a-SMA TGF-B 1 FN
0.00 1.04 +0.08 0.22+0.10 0.55 +0.07 0.19 +0.03
0.05 0.88 +0.05° 0.41 +0.12° 0.70 + 0.05° 0.31 +0.03"
0.10 0.74 + 0.04" 0.54 +0.10" 0.95+0.11% 0.44 +0.07"
0.30 0.61 + 0.04% 0.93 + 0.04% 1.17 + 0.06" 0.62 + 0.06™
FiE 38.551 31.431 39.381 44.642
P 0.000 0.000 0.000 0.000
i :a,P<0.05 vs. XFIRZH ;b, P<0.05 vs.0.05 mmol/L; ¢, P<0.05 vs. 0.1 mmol/L

B Yiiteras i UA 45 UANC 4N 2 F g F i X
(F=28.766,P=0.001) ,SIRT3 JE£HFTLERRIL 78%, W S,

#& 5 siSIRT3 Xf SIRT3 mRNA &

IR (x £5)

Tab.5 Effect of siSIRT3 on SIRT3 mRNA expression level 4 a -SMA TGF-B 1 FN
UA 042+003  063£003 037002
P e UA+NC 042+005"  0.66+0.04"  0.36+0.04"
AL 0492007 UA+siSIRT3  0.55+005°  091+0.02° 061 +0.05"
UA+NC 24 049 +0.10" F{A 8.741 78.778 45.403
UA+siSIRT3 41 0.12 £ 0.03" P 0.017 0.000 0.000
FAE 28.766 TE:a, P<0.05 vs.UA Fll UA+NC;b, P>0.05 vs.UA
PAH 0.001

* 7 SIRT3 ¥t a-SMA.TGF-B1.FN EARIEMFM (x +5)
Tab.7 Effect of SIRT3 on a-SMA, TGF-B1,FN protein

expression level (x+s)

#:a,P<0.05 vs.UA Fll UA+NC;b, P>0.05 vs.UA

2.4 SIRT3 #F MC53 @afL ROS K-F 65 %k

SIRT3 siRNA %YL 2 B 40 i1 28 0.10 mol/L 1) IR iR 35 37
J5 , TS AAG I 40 ROS /K, 5 Eonh RER4H R R+
BF X R ZEAH L3S B T iR, 25 A e a2 S0 T B R
PR 2H 15 PRI + B X IR 22 [ 22 S JEGe vt 0 S (F=24.883,
P=0.001), W6,

%6 SIRT3 X4AM ROS KFHIZM (x £5 )
Tab.6 Effect of SIRT3 on ROS level ( x +5 )

51 ROS 7K F
UA 21 46.07 +4.97
UA+NC 21 45.69 +2.82"
UA+siSIRT3 21 64.80 + 3.25°
F{H 24.833
P 0.001

¥ :a,P<0.05 vs.UA Il UA+NC;b, P>0.05 vs.UA

2.5 SIRT3 *F MC53 % ek 54009 % v

SIRT3 siRNA % Y& 20 ) 41l i 28 0.1mmol/L (¥ IR % K5 77
J7i , J Western blot K41 «—SMA TGF-B1 . FN &K 4 #£ 1k,
5 UA 41 UA+NC 4L, S ARSI BT m, 254
Getbaag 3, T UA 415 UA+NC AW 2e R egeiam X (F=
8.741.78.778.45.403,P=0.017 ,0.000.,0.000) , W3 7 & 3,

FN o s ~ 70 kD
Tcr-p1 - S S 4 <D
a-SMA e S - /3D

UA UA+NC  UA+siSIRT3

3 SIRT3 X o« -SMA.TGF-B1.FN EHRIZH =M
Fig.3 Effect of SIRT3 on o -SMA,TGF-p1,FN protein

expression level
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SEPR TR e FE#E 3 0.05 mmol/L J BV AT 52 e B 44 i 4
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G AR IE v PR IR ILAE A8 1A 2 A ) 21 41 I 38 ™
Py yg i AAE PR 1 b DA 5 S0 M A L e
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Al UL SIRT3 5 ROS WG BR EAAAE— 2 B G 2R , J5
SIRT3 AIREME N ROS MIIEBRA T  FEFE /b i AR
Wk AR, T siSIRT3 S5 A4,
i — P HRT SIRT3 78 IR R 175 5 1 20 it 5z A a0
HEVEH SR R FEA R RER -1 T, SIRT3RNA
FHSE A0 ROS B8 BT, &5 b i 253k
T, R I PR 7T 3 5 R SIRT3 A9 ik (il
ROS 1385 BRIg />, i = A0 1z 8, AT 1 5 /N
BR AR WA M AL AR

ARSI K B MCS3 AR RETH 52 1) DR IR0 75 vk i
300 wmol/L, PR AR S HeRKs HLAE A fe i I 7 MR
7 PR R A JF S 6] R sk 48 h LA 20 B TF 46 s A [+
FREEMAET ., PRUHE IR 48 h K PRIR TR E] . Ry T
T PRI PR R 5 1 /N ER R A i i TR A S &R
ARSEYGARG I T HFA AR, 45 & PR BR Uk B R i
0.05 mmol/L J& B ] LU AR SR/ BUE /N ek 2 B4
i A A R AR

ARSI A5 W] SIRT3 75 IR IR S 19 B /N ER
RN G oy A i FE v AT B8 & ¥ 2 AR, H 4
ASJEME—(1), BEIAF 58 A BRI R IR T4 SIRT3 1Y
HEAREARAN SIRT3 555 ROS Ay HARHLH] , #aaling 40
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