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Objectives:  

General: 

A. To introduce in the role of metals in active centres of metalloenzymes.  

B. To show the interest to understand mechanisms in metalloenzymes. 

C. To present the relation between chemical behavior and the biological 
function of metalloenzymes, such as electron/oxygen carriers or catalytic 
activity. 

 

Competencies: 

By the end of the course the student should: 

A. Be able to interpret the chemical/biological processes that happen in 
metalloenzymes. 

B. Know some experimental methods to characterize these systems. 

C. Interpret the information obtained by the characterization techniques. 

D. Relate the specific physical/chemical properties of the active center with the 
biological activity of metalloenzymes. 

 

Recommendations / Previous requisites: 

Equivalent background in Physics, Chemistry or Pharmacy. 

 

Topics:  

1. Bioinorganic Chemistry. Metal ions in biology. Classification of 
metallobiomolecules. (1 hour).  

2. Principles of Coordination Chemistry. Effect of metal ions in the 
reactivity of ligands. (1 hour).  

3. Biological Ligands. Proteins. Nucleic Acids. Other biomolecules. (1.5 
hours).  

4. Metalloenzymes in Acid-Base Reactions. Hydrolases: carboxypeptidase, 
carboanhidrase. Alkaline phosphatase. Urease. (3.5 hours).  
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5. Electron Transfer Proteins. Iron-sulfur proteins. Blue cooper proteins. 
Cytochromes. (3 hours). 

6. Dioxygen Molecule: Uptake, Transport and Storage. Hemoglobin and 
myoglobin. Hemeritrine. Hemocyanin. (2 hours). 

7. Activation and Oxotransference (I): Dioxygen. Dioxygenases and 
monooxygenases. Oxidases. Oxotransferases. (2 hours). 

8. Activation and Oxotransference (II): Coenzymes B12. Hydrogenases. 
(1.5 hours). 

9. Mechanisms Implicated in the Cellular Defense. Superoxide 
dismutases. Catalases and peroxidases. (1.5 hours). 

10. Dinitrogen Molecule: Fixation and Activaction. Biological nitrogen cycle. 
Molybdenum nitrogenase. Alternative nitrogenases. (1.5 hours). 

11. Photochemical Reaction coupled to Redox Process. Photosystem I and 
II. Role of mangnesium and manganese in the center of photosysthesis. 
(1.5 hours). 

 
Planning:  

Lectures:    23 hours 

Independent Work:   10 hours 

Study:    36 hours 
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