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Catalog Number S5389
Storage Temperature –20 °C

CAS RN 9054-89-1
EC 1.15.1.1
Synonyms: Superoxide:superoxide oxidoreductase; 
SOD

Product Description
SOD from bovine erythrocytes was the first SOD to be 
found in mammalian tissues. Before its enzymatic 
activity was discovered the protein was known as 
haemocuprein or erythrocuprein.1

Superoxide Dismutase (SOD) catalyzes the conversion 
of superoxide radicals into hydrogen peroxide and 
molecular oxygen.

SOD
2 O2

– + 2 H+   → O2 + H2O2

SOD plays a critical role in the defense of cells against 
the toxic effects of oxygen radicals. It competes with 
nitric oxide (NO) for superoxide anions, which react with 
NO to form peroxynitrite. SOD has suppressed 
apoptosis in cultured rat ovarian follicles, neural 
apoptosis in neural cell lines, and transgenic mice by 
preventing the conversion of NO to peroxynitrate, an 
inducer of apoptosis.2-4

Molecular weight:5 38.7 kDa (ultracentrifugation)

E. coli can produce two SODs depending on growth 
conditions.6 Fe-SOD is a homodimeric non-covalently 
bound protein with one iron per mole and Mn-SOD has 
1.6–1.8 moles Mn per mole.5,7 There is high structural 
homology between these two enzymes.8 This product 
(Catalog Number S5389) is a Fe-SOD.

Metal content (mole/mole):
Fe 0.8 Mn 0.0039

There are three forms of SOD differentiated by the 
metal ions in the active site. These are Cu2+/Zn2+, Mn2+, 
and Fe2+ SOD. In vertebrate organisms Cu/Zn-SOD is 
found in the cytoplasm and the mitochondrial 
intermembrane space, while Mn-SOD is found in the 
mitochondrial matrix space and in prokaryotes.9
Fe-SOD is found in prokaryotes and some higher 
plants.10

Extinction coefficient:5 EmM = 55 (280 nm) 

pH optimum:11 7.8

Isoelectric point:12 4.93

Inhibitors:
Halides,13 azide,13,14 H2O2,14 perchlorate15

This product (Catalog Number S5389) is highly purified 
from E. coli. It is supplied as an off-white to light tan 
lyophilized powder.

Protein:  ∼70% (biuret), balance primarily Tris buffer 
salts.

Specific activity: ≥1,000 units/mg protein

Unit Definition: One unit will inhibit the rate of reduction 
of cytochrome c by 50% in a coupled system, using 
xanthine and xanthine oxidase, at pH 7.8 at 25 °C in a 
3.0 ml reaction volume. The xanthine oxidase 
concentration should produce an initial (uninhibited) 
∆A550 of 0.025 ± 0.005 per minute.

SOD is assayed spectrophotometrically in a 3.00 ml 
reaction mix. The final concentrations are 50 mM 
potassium phosphate, 0.1 mM EDTA, 0.01 mM 
cytochrome c, 0.05 mM xanthine, 0.005 unit of xanthine 
oxidase, and 1 unit of superoxide dismutase at pH 7.8 
at 25 °C.

SOD has also been assayed photochemically in a 
system containing methionine, riboflavin, and nitroblue 
tetrazolium.16

Precautions and Disclaimer 
This product is for R&D use only, not for drug, 
household, or other uses. Please consult the Material 
Safety Data Sheet for information regarding hazards 
and safe handling practices.  



Preparation Instructions 
SOD is soluble in water (20 mg/ml) yielding a colorless 
to light red solution. SOD is also soluble in aqueous 
buffers such as 0.1 M potassium phosphate, pH 7.5.

Storage/Stability 
Store the product at –20 °C. When stored at –20 °C,
the enzyme retains activity for at least two years.

A solution of SOD in 0.1 M potassium phosphate, 
pH 7.5, shows no loss of activity after one hour at 
60 °C, after six hours at room temperature, or at least 
two days at 4 °C. For long term storage, store in 
aliquots at –20 °C.

References
1. McCord, J.M., and Fridovich, I., Superoxide 

dismutase. An enzymic function for erythrocuprein 
(hemocuprein). J. Biol. Chem., 244, 6049 (1969).

2. Tilly, J.L., and Tilly, K.I., Inhibitors of oxidative 
stress mimic the ability of follicle-stimulating 
hormone to suppress apoptosis in cultured rat 
ovarian follicles. Endocrinology, 136, 242-252 
(1995).

3. Keller, J.N., et al., Mitochondrial manganese 
superoxide dismutase prevents neural apoptosis 
and reduces ischemic brain injury: Suppression of 
peroxynitrite production, lipid peroxidation, and 
mitochondrial dysfunction. J. Neuroscience, 18,
687-697 (1998).

4. Beckman, J.S., et al., Apparent hydroxyl radical 
production by peroxynitrite: implications for 
endothelial injury from nitric oxide and superoxide.  
Proc. Natl. Acad. Sci. USA, 87, 1620-1624 (1990).

5. Yost, F.J., Jr. and Fridovich, I., An iron-containing 
superoxide dismutase from Escherichia coli. J. Biol. 
Chem. 248, 4905-08 (1973).

6. Takeda, Y., and Avila, H., Structure and gene 
expression of the E. coli Mn-superoxide dismutase 
gene. Nucleic Acids Res., 14, 4577-89 (1986).

7. Keele, B.B., Jr., et al., Superoxide dismutase from  
Escherichia coli B. J. Biol. Chem., 245, 6176-81 
(1970).

8. Hunter, T., et al., Thermostability of manganese-
and iron-superoxide dusmutases from Escherichia 
coli is determined by the characteristic position of a 
glutamine residue. Eur. J. Biochem., 269, 5137-48 
(2002).

9. Marklund, S.L., Extracellular superoxide dismutase 
in human tissues and human cell lines. J. Clin. 
Invest., 74, 1398-1403 (1984).

10. Bannister, J.V., et al., Aspects of the structure, 
function, and applications of superoxide dismutase. 
CRC Crit. Rev. Biochem., 22, 111-80 (1987).

11. Keele, B.B., Jr., et al., Further characterization of 
bovine superoxide dismutase and its isolation from 
bovine heart. J. Biol. Chem., 246, 2875-80 (1971).

12. Daugherty, H.W., et al., A new iron-containing 
superoxide dismutase from Escherichia coli. J. Biol. 
Chem., 253, 5220-23 (1978).

13. Slykhouse, T.O., and Fee, J.A., Physical and 
chemical studies on bacterial superoxide 
dismutases. Purification and some anion binding 
properties of the iron-containing protein of 
Escherichia coli B. J. Biol. Chem., 251, 5472-77 
(1976).

14. Beyer, W., et al., Superoxide dismutases. Prog. 
Nucleic Acid Res. Mol. Biol., 40, 221-53 (1991).

15. Cass, A.E.G., Superoxide dismutases. Top. Mol. 
Struct. Biol., 6, 121-56 (1985).

16. Beauchamp, C.O., and Fridovich, I., Superoxide 
dismutase: improved assays and an assay 
applicable to acrylamide gels. Anal. Biochem., 44,
276-87 (1971).

KAD,RBG,JWM,MAM 11/07-1

Sigma brand products are sold through Sigma-Aldrich, Inc.
Sigma-Aldrich, Inc. warrants that its products conform to the information contained in this and other Sigma-Aldrich publications. Purchaser 

must determine the suitability of the product(s) for their particular use.  Additional terms and conditions may apply.  Please see reverse side of 
the invoice or packing slip.


