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21 SUMO1,SUMO2/3 % & = mRNA % ik 3 5% (P<{0.01); 5 Angll 4Lk ,MT 4 SUMOL,.SUMO2/3 % & f= mRNA &%
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Effects of angiotensin [[ and losartan on expression of SUMO in rat glomerular mesangial cells
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Abstract: Objective

related modifier(SUMO) protein (SUMO1, SUMO2/3) in cultured rat glomerular mesangial cells(GMCs). Methods

tured HBZY-1 rat GMCs were divided into 5 groups:normal control group(NC group) . different concentrations of Ang [[ interven-

s Yang Maojun

To investigate the effects of angiotensin [| (Ang [l ) and losartan on the expression of small ubiquitin-

In vitro cul-

tion groups(Al,A2, A3 groups) and losartan treatment group(MT group). The expression of SUMO1 and SUMO2/3 protein and
mRNA of each group was measured by Western blot and RT-PCR. Results Compared with the NC group, the expression of SU-
MO1 and SUMO2/3 protein and mRNA in the Ang ][] intervention groups and the losartan treatment group was increased signifi-
cantly (P<C0.01) ;Compared with the Ang [l intervention groups, the expression of SUMO1 and SUMO2/3 protein and mRNA in
the losartan treatment group had no statistically significant difference. Conclusion Ang [ up-regulates the expression of SUMO
protein in rtGMCs by a dose-dependent manner in certain range, this effect is not blocked by losartan, Ang || may be involved in
the pathogenesis of diabetic nephropathy.
Key words: small ubiquitin-related modifier proteins;angiotensin || ;losartan;diabetic nephropathies
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i, LHEHE 3 k., SUMOL, SUMO2/3 & 1 ¥ Jif LI SU-
MO1,SUMO2/3 5 GAPDH & [ &4 P ¥ e % B 2 I
FR,

1.2. 4 RT-PCR &l & SUMOI, SUMO2/3 mRNA
RNA 8 Bl 70 G 32 0% 21 B R 40 i S RNAL HUEL RNA 4
p L g BEAR S s i cDNA F PCR S B 4 i 7 3%, SUMOL |
Ws1#:5'- TAT GGA CAG GAC AGC AG-3', FifEal#.5'-
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*x1 NCAE5 A3 AAXFE A E s SUMO1,SUMO0O2/3

ERFRIE(TLy)
20 51 SUMO1 SUMO2/3
NC 4 0.34140.001 0.11240.011
A3 4 24 h 1.2244-0.078 0.44020. 032
A3 4] 48 h 0.84240.020 0.1844-0. 006
A3 72 h 0.52240.030 0.14540.032

x2 Western blot # il &40 24 h SUMO1,SUMO2/3

ERMRIE(TLS)
20 51 SUMO1 SUMO2/3
NC 4 0.11840.037 0.54840. 001
Al 41 0.33340.034 0.72140.010
A2 4 0.488=+0.083 0.94040. 042
A3 21 0.50040.009 0.62740.051
MT 41 0.54120. 011 0.95020. 100

*x3 RT-PCR #&]& 40 24 h SUMOL1,
SUMO2/3 mRNA FRi%k (T+s)

2057 SUMOI1 SUMO2/3
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Al 4 0.5454-0. 030 1.33040. 101
A2 4 0.740=£0. 050 1.86040.118
A3 2] 0.8114-0. 064 1.5414-0. 139
MT 2 0. 84240. 050 1.52040. 168
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Jili 3 fk 5 HE CHPHD 8 i Bt o SUMOL 36 3k 38 4005 DL &
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L% SUMO R FIE AW RE., FRPEET K. X Ang
T 33, SUMO ZE [ 1 7% 15 38 B i AR 98 1) I 201 4% SR 4t
SUMO ZE HRIATE 24 h A S IE G2 3B . EH 72 h )5
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SUMO2/3 ik . 43 Hr i B . — J5 1 45 2 8 SUMO 2 [ 16 41
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0 S AN AR [R5 Rl A8 R BE B G U LT BELNT L TT RE S
DN 1) &9 » H A DI DL e ilk— 5 052 .

2% 3k

[1] Lomeli H, Vazquez M. Emerging roles of the SUMO
pathway in development[ J]. Cell Mol Life Sci, 2011, 68
(24):4045-4064.

275

[2] Ulrich HD. Ubiquitin, SUMO, and Phosphate: How a trio
of posttranslational modifiers governs protein fate[ ] ].
Mol Cell,2012,47(3) :335-337.

[3] Wang YE,Pernet O,Lee B. Regulation of the nucleocyto-
plasmic trafficking of viral and cellular proteins by ubig-
uitin and small ubiquitin-related modifiers[ ] ]. Biol Cell,
2012,104(3):121-138.

[4] Hannoun Z,Greenhough S, Jaffray E, et al. Post-transla-
tional modification by SUMO[ J]. Toxicology, 2010, 278
(3):288-293.

[5] Sarge KD, Park-Sarge OK. SUMO and its role in human
diseases[ J]. Int Rev Cell Mol Biol, 2011, 288 (2); 167-
183.

[6] Wang CY,Yang P,Li M,et al. Characterization of a nega-
tive feedback network between SUMO4 expression and
NF-kappaB transcriptional activity[ J]. Biochem Biophys
Res Commun,2009,381(4) .477-481.

[7] Liu L,Omata W,Kojima I,et al. The SUMO Conjugating
Enzyme Ubc9 is a Regulator of GLUT4 Turnover and
Targeting to the Insulin-Responsive Storage Compartment
in 3T3-L. Adipocytes[ J]. Diabetes, 2007, 56 (20) . 1977-
1985.

[8] Woo CH, Shishido T, McClain C,et al. Extracellular sig-
nal-regulated kinase 5 SUMOylation antagonizes shear
stress-induced anti-inflammatory response and endothelial
nitric oxide synthase expression in endothelial cells[J].
Circ Res,2008,102(5) :538-545.

[9] Lai KN, Leung JC, Tang SC. The renin-angiotensin sys-
tem[J]. Contrib Nephrol,2011,170(2) :135-144.

[10] Kim JM,Uehara Y,Choi YJ,et al. Mechanism of attenua-
tion of pro-inflammatory Ang || -induced NF-¢B activa-
tion by genistein in the kidneys of male rats during aging
[J]. Biogerontology,2011,12(6) :537-550.

[11] Doi T, Mima A, Matsubara T, et al. The current clinical
problems for early phase of diabetic nephropathy and ap-
proach for pathogenesis of diabetic nephropathy[ J]. Dia-
betes Res Clin Pract,2008.13(8) :82-90.

[12] H &4, akae, 5k 7 F. SUMO-1 78 52 5 M K BN 41 4k
FLTE il 72 v i 7 T LD A A9 Ak 4 &, 2010, 18
(14) :1422-1427.

[13] kA, w4, B B, 5. SUMO-1 SEH siRNA 1
JF A 40 SMMC-7721 A= K B BF 52 [T ], KPR 25, 2010,
38(1) :4-6.

[14] Galanty Y, Belotserkovskaya R, Coates J, et al. RNF4, a
SUMO-targeted ubiquitin E3 ligase, promotes DNA
double-strand break repair[ J]. Genes Dev,2012,26(11):
1179-1195.

(157 BEREE 5 Uk, 22 K s B 45 A AiE R BB /D 3k i 4%
K2 11 32 Ay e Ak B AL [T ], B JE s 5 35 A7 ' #% A
J47,2003,12(2) :122-125.

Clficfs B #1:2013-08-18 &[] H 1. 2013-10-27)





