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Mechanism for Mitochondria 

Objective 
 To setup the optimized structure and to compute  

    the thermochemical energy of the cytochrome c  

    oxidase with different center molecular structure  

    according to the electron transport procedure. 

Theory : DFT(Density Functional 

Theory),  SCF( Self-Consistent Field) 
Reaction rate and activity 
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 This thesis mainly studies the electron transport 

mechanism of CcO by using density function 

theory（DFT）  with the B3LYP/6-31G(d, p) 

exchange-correlation function.  

 In this study, the functional models of the 

metallic active in CcO is simulated. Besides, 

thermochemistry data and reaction rate are 

discussed as well. 

 

Structures and HOMO/LUMO 
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 Both electron lost and obtainment mainly occur on the center of molecular structures. 

 The reaction rate and activity of the 

functional structure is higher than 

inorganic enzyme. 
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Sabatier Analysis: rate (k) & activity (A) 

 Quantum simulation results:  

  Thermochemistry energy 

  HOMO & LUMO 

  Reaction rate and Activity  

          Ref:  LadyofHats, M. R. V. Mitochondrion.Available from: 

http://commons.wikimedia.org/wiki/File:Animal_mitocho

ndrion_diagram_en.svg. 


