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Mn-SOD candidate
gene Mn-SOD mitochondrial targeting sequence
Ala-9vd T C Mn-SOD
27 cTt 77 1T
(25mM) chemiluminescence
CT 1T 4
309 248 57
114 CcC CT 717
Mn-SOD Ala-9va
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Free radicals can attack macromolecules in the body and may contribute to the
development of long-term complications of diabetes mellitus. Several reports have shown
that mutations of mitochondrial DNA are associated with the susceptibility of diabetes
mellitus. Type Il superoxide dismutase or Mn-superoxide dismutase (Mn-SOD) is encoded
in nuclear DNA and it is, then, sent into mitochondria for metabolizing superoxide. If there
is an Mn-SOD gene mutation, the metabolism of free radicals may change and the risk of
mitochondrial DNA and proteins damage by free radicals may increase, which may lead to
increased susceptibility to diabetes mellitus. Therefore, Mn-SOD gene may be a potential
candidate gene for diabetes mellitus and its complications. Previous studies had found an
Ala-9Vval polymorphism (T to C change in nucleotide) in the mitochondrial targeting
sequence of human Mn-SOD. The polymorphism may affect its effective transport to
mitochondria and ability to metabolize free radicals. To determine the clinical significance
of the polymorphism, we performed this study.

We first recruited 104 healthy volunteers with different genotypes (27 CT and 77 TT
cases) to observe the difference of chemiluminescence released from leukocytes in high
glucose state (25mM). There was no statistical difference in chemiluminescence (or
oxidative stress) between the CT and TT group. Then, another 4 groups of volunteers were
enrolled, including 309 normal controls, 248 nondiabetic uremic subjects, 57 diabetics
without apparent complications and 114 patients of diabetic nephropathy in end-stage renal
disease. The distribution of CC/CT and TT genotypes was not statistically different among
the 4 groups. Therefore, Ala-9Va polymorphism in Mn-SOD gene probably does not
contribute to the increased susceptibility of diabetes or diabetic nephropathy.

Keywords: superoxide dismutase, diabetes mellitus, mitochondria
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freeradicals

Mn-superoxide dismutase, Mn-SOD

Mn-SOD candidate gene

Mn-SOD

superoxide
hydrogen peroxide hydroxy radical nitric oxide

(oxidative stress) 1,2
DNA
glucose autoxidation polyol pathway protein glycation
free radicals 34
3,5,6 7-9
superoxide dismutase, SOD superoxide
SOD SOD 1
(Zn,Cu-SOD) 2 Mn-SOD 3 (EC-SOD)
1,2 95%
DNA histone DNA
DNA
2 DNA 10-12
(microabuminuria)
13 Mn-SOD
Mn-SOD 14,15
introns 5
58 lle Thr
16 Mn-SOD
mitochondrial targeting sequence 9
Ala Val T cC 17,18 Mn-SOD
Parkinson’s disease 18
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Mn-SOD

48
SSCP Mn-SOD 6 exons Ala-9val
-9val Cadlee 14.6% 11e58Thr
Mn-SOD
Mn-SOD
1
10 ml
genomic DNA
2.
5CTGTGCTTTCTCGTCTTCAG3  5CGCTCAGCCTGGAACCTAC®
primers genomic DNA Mn-SOD  exon 2
SSCP -9vVal homozygote (CC)
band -9Ala homozygote (TT) band heterozygote (CT)
bands sequencing
3.
5mM  25mM RPMI medium lucigenin
lucigenin chemiluminescence(CL) CL
CL
Mn-SOD
1
2.
genomic DNA SSCP
3.
CC CT TT CCICT
Mn-SOD
104
RPMI medium lucigenin CL 27
CT 77 TT CL Mann-Whitney
U-Wilcoxon rank sum W testx CtT TT
2.2
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309 248 57

114 728 SSCP
CcC CT TT
6 72 231 309
3 67 178 248
1 11 45 57
3 23 88 114
13 173 542 728

Chi-sguare test
p 0.05 t-test
CC/CT 55.4+/-15.6 1T
53.3+/-15.2
Mn-SOD
9 Ala Val T C
Mn-SOD
Mn-SOD
Mn-SOD Mn-SOD
glutathione peroxidases
Mn-SOD Ala-9va
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