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Abstracts

Background: We studied the impact of SUMO4 M55V polymorphism on susceptibility to diabetic nephropathy in
Iranian type 2 diabetes patients. Materials and methods: The patient group consisted of 50 Iranian type 2 diabetes
patients with nephropathy, and the control group consisted of 50 Iranian type 2 diabetes patients without
nephropathy. Genotyping was performed using polymerase chain reaction-restriction fragment length polymorphism
(PCR-RFLP) method for the M55V. Results: The frequency of SUMO4 AA, AG, and GG genotypes were 48%,
36%, and 16% in the patient group and 20%, 52%, and 28% in the control group. There was a significant increase in
frequency of SUMO4 AA genotype in type 2 diabetes patients with nephropathy compared to type 2 diabetes
patients without nephropathy (48% vs 20%, P=0.003). Discussion: These findings indicate that SUMO4 M55V
Polymorphism is associated with diabetic nephropathy in Iranian type 2 diabetes patients.
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1. Introduction cannot be ubiquitinated and is resistant to degradation
Many factors may be associated with the (14).
pathogenesis of diabetic nephropathy, a leading cause SUMOM4 protein is encoded by the SUMO4 gene
of end-stage renal disease, in individuals with type 2 located at chromosome 6925 (15). A common single
diabetes (1, 2). It is suggested that genetic nucleotide polymorphism encoding a methionine-to-
susceptibility plays an important role in the valine substitution at codon 55 (M55V) has been
development and progression of diabetic nephropathy recently identified in SUMO4 gene(11). Recent
(3, 4). Transcription factor of NF-xB in most cell reports showed that the SUMO4 M55V
types can be activated by various molecules (5, 6). polymorphism is associated with increased
The main determinant of the development of diabetic susceptibility to type 2 diabetes and diabetic
nephropathy is high glucose, and some studies have nephropathy in several populations (16, 17), whereas
demonstrated that high glucose levels can rapidly our pervious study (18) indicated not association of
activate NF-«B in renal cells (7, 8). the SUMO4 M55V polymorphism with the
Small ubiquitin-like modifier 4 (SUMO4) gene susceptibility of type 2 diabetes in Iranian population.
is located in a type 1 diabetes susceptibility locus These findings prompted us to investigate the impact
(IDDM5) and has been found to be involved in of SUMO4 M55V polymorphism on susceptibility to
immune responses including autoimmunity and diabetic nephropathy in Iranian type 2 diabetes
inflammation through NF-xB regulation and heat patients.
shock transcriptional factor activation. It is found that
SUMO4 be mainly expressed in the kidney and 2. Materials and methods
immune system (9, 10). SUMO4 can modify immune 2.1. Patients and Controls
response through the substrate inhibitor (IkB), a The patient group consisted of 50 types 2
negative regulator of NF-xB (11). IkB is bound to diabetes patients with nephropathy, and the control
NF-kB in the cytoplasm in unstimulated cells, and a group consisted of 50 type 2 diabetes patients without
variety of stimuli induce degradation of IkB by the nephropathy. The individuals were recruited from
proteasome. After release from IkB, NFkB different geographic area of the Tehran in Iran. The
translocates into the nucleus, where it induces the mean age individuals were range 25-45 years. The
transcription of genes associated with the immune diagnosis of type 2 diabetes was established
response, inflammation, and apoptosis (12). Human according to the report of the expert committee on
SUMO4 protein has been shown that can conjugate diagnosis and classification of diabetes mellitus (19).
to the same site of 1kB (13). SUMO4-modifiered IkB All samples were collected with the written consent
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of the patients or of their legal guardians. DNA
samples were prepared from peripheral blood
leukocytes by the salting-out method.
2.2. Genotyping

DNA samples were genotyped in a genotyping
assay as previously described (18). Genotyping was
performed using polymerase chain reaction-
restriction fragment length polymorphism (PCR-
RFLP) method. PCR was used to amplify the
fragments of SUMO4 that contained the site of 163
AJG polymorphism. PCR reaction were carried out in
a final volume of 25ul containing 50 ng/pl DNA, 2.5
pl of each primer (Metabion Company, Forward:
5TGTGAACCACGGGGATTGTCG3' and Reveres:
5TCAGTAGACACCTCCCGTACS3) and 12.5 of
10X buffer, ANTP and Taq polymerase master Kit.
All genotyping was reproduced by PCR-RFLP
methods with a second non-polymorphic cutting site
in the same PCR products using restriction enzyme
TSpR1 (boilable company). At 65 C for 16 h, then
separated on a 3% agarose gel. Three possible
genotypes were defined by three distinct patterns of
bands seen on the gel: AG (134 bp, 66 bp), GG (134
bp), and AA (66 bp) (18).
2.3. Statistical analysis

The frequency of SUMO4 genotypes were
calculated by direct counting. The Pearson chi-square
was performed to assess the association of SUMOA4
genotypes with diabetic nephropathy. The statistical
test was considered as significant if P value was less
than 0.05. The chi-square test was used for Hardy-
Weinberg equilibrium (HWE) by comparing the
observed number of subjects for each genotype with
the expected number of subjects, assuming the
existence of HWE.

3. Results

The frequency of SUMO4 genotypes in patients
and controls are illustrated in Table 1. The frequency
of SUMO4 AA, AG, and GG genotypes were 48%,
36%, and 16% in type 2 diabetes patients with
nephropathy and 20%, 52%, and 28% in type 2
diabetes patients without nephropathy. The results
indicated a significant increase in AA genotype (48%
vs 20%, P=0.003) and a non-significant decrease in
AG (36% vs 52%, P=0.107) and GG (16% vs 28%,
P=0.148) genotypes in type 2 diabetes patients with
nephropathy compared to type 2 diabetes patients
without nephropathy.

4. Discussion

The human population is heterogeneous in
terms of risk of disease. This is due to differences in
the genetic and environmental characteristics.
Another illustration, which may support genetic
heterogeneicity across population, is the ethnic
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difference (20). In this way, it has been demonstrated
that a number of genetic factors are involved in the
development of diabetic nephropathy (3, 4). In
present study we also investigated the association of
SUMO4 M55V  polymorphism  with  diabetic
nephropathy in Iranian type 2 diabetes patients.

Table 1. The frequency of SUMO4 genotypes in
the patient group and the control group.

SUMO4 | % of patient | % of control
genotypes | group (n=50) | group (n=50)
AA 48 20
AG 36 52
GG 16 28

“ Significant difference between the case and the
control groups (P<0.05)

In summary, this study indicates that the M55V
polymorphism of SUMO4 gene is associated with
diabetic nephropathy in Iranian type 2 diabetes
patients (Table 1). Lin et al (17) have recently
reported that the SUMO4 gene M55V variant is
associated with severity of diabetic nephropathy in a
Taiwanese cohort of 430 patients with type 2
diabetes. Interestingly, our results confirmed Lin et al
study regarding to this association. In other words,
this results show that distribution of SUMOA4
genotypes in the Iranian population has common
features with the Asian populations studied before.

On the other hand, Rudofsky et al (21, 22) have
reported no association of the M55V polymorphism
in the SUMO4 gene with diabetic nephropathy in 752
Caucasian patients with type 1 and type 2 diabetes. In
contrast to Rudofsky et al, we report significant
association  between the SUMO4 M55V
polymorphism and diabetic nephropathy in Iranian
patients with type 2 diabetes. We believe that the
reason for such opposing results may be related to
different ethnic groups of the studied cohorts, e.g.,
Caucasian and Iranian populations. Thus it requires
further studies in different ethnic groups to clarify the
effect of the SUMO4 M55V polymorphism in
diabetic nephropathy.

However the association between M55V
polymorphism of SUMO4 and diabetic nephropathy
in our study may be due to the insufficient sample
size. Thus, we imagine that further studies using the
larger sample sizes are needed to confirm the exact
role of SUMO4 M55V polymorphism both in
diabetic nephropathy and in type 2 diabetes in Iranian
population.

Acknowledgments

We would like to thank all patient participants
for their kind collaboration in the study.

lifesciencej@gmail.com




Life Science Journal 2013;10(5s)

http://www.lifesciencesite.com

*Corresponding author

Biochemistry,

MSc. Mehrzad Jafarzadeh, Department of

Faculty of Medicine, Tehran

University of Medical Sciences, Tehran, Iran.
E-mail: mehrzadjafarzadeh@yahoo.com

References

1.

10.

11.

Ritz E, Orth SR. Nephropathy in patients with
type 2 diabetes mellitus. N Eng J Med 1999;
341:1127-33.

US Renal Data System. USRDS annual data
report. Am J Kidney Dis 2005;45: S8-80.
Seaquist ER, Goetz FC, Rich S, Barbosa J.
Familial clustering of diabetic kidney disease:
evidence for genetic susceptibility to diabetic
nephropathy. N Eng J Med 1989; 320: 1161-5.
Imperatore G, Knowler WC, Pettitt DJ, Kobes
S, Bennett PH, Hanson RL. Segregation
analysis of diabetic nephropathy in Pima
Indians. Diabetes 49: 2000; 1049-56.

Ha H, Yu MR, Choi YJ, Kitamura M, Lee HB.
Role of high glucose-induced nuclear factor-xB
activation in monocyte chemoattractant protein-
1 expression by mesangial cells. J Am Soc
Nephrol 2002;13: 894-902.

Qian Y, Commane M, Ninomiya-Tsuji J,
Matsumoto K, Li X. IRAK mediated
translocation of TRAF6 and TAB2 in the
interleukin-1-induced activation of NF-xB. J
Biol Chem 2001; 276: 41661-7.

Lee FT, Cao Z, Long DM, Panagiotopoulos S,
Jerums G, Cooper ME, et al. Interactions
between angiotensin 1l and NF-kB-dependent
pathways in modulating macrophage infiltration
in experimental diabetic nephropathy. J Am Soc
Nephrol 2004; 15: 2139-51.

Starkey JM, Haidacher SJ, LeJeune WS, Zhang
X, Tieu BC, Choudhary S, et al. Diabetes
indused  activation of  canonical and
noncanoncial nuclear factor-KB-patways in
renal cortex. Diabetes 2006; 55:1252-9.

Bohren KM, Nadkarni V, Song JH, Gabbay KH,
Owerbach D. A M55V polymorphism in a novel
SUMO gene (SUMOA4) differentially activates
heat shock transcription factors and is
associated with susceptibility to type | diabetes
mellitus. J Biol Chem 2004; 279: 27233-8.
Owerbach D, McKay EM, Yeh ET, Gabbay
KH, Bohren KM. A proline-90 residue unique
to SUMO-4 prevents maturation and
sumoylation. Biochem Biophys Res Commun
2005; 337: 517-20.

Guo D, Li M, Zhang Y, Yang P, Eckenrode S,
Hopkins D, et al. A functional variant of
SUMO4, a new | kappa B alpha modifier, is

3/3/2013

http://www.lifesciencesite.com

487

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

associated with type 1 diabetes. Nat Genet
2004;36: 837-41.

Bayer P, Arndt A, Metzger S, Mahajan R,
Melchior F, Jaenicke R, et al. Structure
determination of the small ubiquitin-related
modifier SUMO-1. J Mol Biol 1998; 280: 275-
86.

Desterro JM, Rodriguez MS, Hay RT. SUMO-1
modification of IkB"alfa" inhibits NF-kB
activation. Mol Cell 1998; 2: 233-9.

Su H, Li SS. Molecular features of human
ubiquitin-like SUMO genes and their encoded
proteins. Gene 2002; 296: 65-73.

Davies JL, Cucca F, Goy JV, Atta ZA,
Merriman ME, Wilson A, et al. Saturation
multipoint linkage mapping of chromosome 6q
in type 1 diabetes. Hum Mol Genet 1996; 5:
1071-4.

Noso S, Fujisawa T, Kawabata Y, Asano K,
Hiromine Y, Fukai A, et al. Association of small
ubiquitin-like modifier 4 (SUMO4) variant,
located in IDDMS5 locus, with type 2 diabetes in
the Japanese population. J Clin Endocrinal
Metab 2007; 92(6): 2358-62.

Lin HY, Wang CL, Hsiao PJ, Lu YC, Chen SY,
Lin KD, et al. SUMO4 M55V variant is
associated with diabetic nephropathy in type 2
diabetes. Diabetes 2007;56: 1177-80.

Fallah S, Jafarzadeh M, Hedayati M. No
association of the SUMO4 polymorphism
M55V variant in type 2 diabetes in Iranian
subjects. Dia Res Clin Prac 2010; 90: 191-5.
The Expert Committee on the Diagnosis and
Classification of Diabetes Mellitus. Report of
the Expert Committee on the Diagnosis and
Classification of Diabetes Mellitus. Dia Car 23:
2000; S4-19.

Wang CY, Podolsky R, She JX. Genetic and
functional evidence supporting SUMO4 as a
type 1 diabetes susceptibility gene. Ann N Y
Acad Sci 2006; 1079: 257-67.

Rudofsky G Jr, Schlotterer A, Nawroth PP,
Bierhaus A, Hamann A. Comment on: Lin et al.
2007; SUMO4 M55V Variant Is Associated
With Diabetic Nephropathy in Type 2 Diabetes:
Diabetes 56: 1177-1180. Diabetes 2007; 56:
ell.

Rudofsky G Jr, Schlotterer A, Humpert PM,
Tafel J, Morcos M, Nawroth PP, et al. A M55V
Polymorphism in the SUMO4 Gene is
Associated with a Reduced Prevalence of
Diabetic Retinopathy in Patients with Type 1
Diabetes. Exp Clin Endocrinol Diabetes
2008;116: 14-7.

lifesciencej@gmail.com



mailto:mehrzadjafarzadeh@yahoo.com
javascript:AL_get(this,%20'jour',%20'J%20Mol%20Biol.');

