
Metallothionein complexes 
 with superoxide dismutase 

 
Marta Zalewska 
Datum :  18.7.2014 

Reg.č.projektu: CZ.1.07/2.3.00/20.0148 

Název projektu: Mezinárodní spolupráce v oblasti "in 

vivo" zobrazovacích technik 



human MT 1a, well-known to 
coordinate 7 Zn(2+) or Cd(2+) 
ions with 20 cysteinyl thiols, will 
bind 8 structurally significant 
Cd(2+) ions, leading to the 
formation of the supermetalated 
Cd(8)-βα-rhMT 1a species, for 
which the structure is a novel 
single domain.  

Sutherland DE, Willans MJ, Stillman MJ. Single domain metallothioneins: Supermetalation of human MT 1a. J Am Chem Soc. 2012. 

Cd7-βα-rhMT 1a 

MTs 



Comparison of MT sequences  
in human and rabbit 

Thompson J., Higgiin D., Gibson T.: CLUSTALW: improving the sensitivity of progressive multiple sequence  alignment through sequence 
weighting, position specific gap penalties and weight matrix choice.  Nuc. Acids Res., 1994, 22, 4673-4680. 



MT interactions 

Zalewska M, Trefon J, Milnerowicz H. The role of metallothionein interactions with other proteins. Proteomics. 2014 Jun;14(11):1343-56. 



The role of Zn-MT in providing 
homeostatic control in cells 

Summers KL, Sutherland DE, Stillman MJ. Single-domain metallothioneins: evidence of the onset of clustered metal binding domains in Zn-
rhMT 1a. Biochemistry. 2013  9;52(14):2461-71. 

Roles of MT in Zn2+ trafficking  
-zinc sequestering and zinc storage proteins 
-donate zinc ions to apoproteins  
-upon oxidation realeasing bound metal ions 
-intracellular zinc reservoirs and as ROS  ‘sensors’ 
-exchanging metal ions, such as Cd2+ for Zn2+  
-cellular antioxidant reducing agent 



• SOD is a representative of the primary defense against 

oxidative damage. 

•  It is a metalloenzyme that exists in all oxygen consuming 

organisms. 

• There are three forms of SOD differentiated by the metal ions: 

– Cu2+/Zn2+ SOD => cytoplasm, mitochondrial intermembrane space 

– Mn2+SOD => mitochondrial matrix space 

– Fe2+SOD => Procaryota, and some plants 

Fridovich I. Superoxide dismutases. Annu Rev Biochem. 1975;44:147-59. 



• MT and SOD have been proposed as biomarkers  indicative of metal 

exposure and oxidation stress. 

 

•  They also could act as parameters for estimating the efficiency of the 

detoxification and antioxidation mechanisms in organisms. 

 

 

• Interaction of Zn-MT with Cu/Zn-SOD will be analyzed.  

 

• Apo and holo forms of MT and SOD and influence of Zn association with 

proteins on  their interaction will be verified. 
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Binding of Zn2+ (ZnCl2) by MT1/2 
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Thank you for your attention 

 

Děkuji za pozornost 

 



Ba LA, Doering M, Burkholz T, Jacob C. Metallomics. 2009;1(4):292-311. Metal trafficking: from maintaining the metal homeostasis 
to future drug design. 

Roles of MT in Zn2+ trafficking 
 

http://pubs.rsc.org/en/content/articlehtml/2009/mt/b904533c


Thank you for your attention! 
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