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(1) Activation of fatty acids takes place on the outer mitochondrial membrane
 (2) Transport into the mitochondria
 (3) Degradation to two-carbon fragments (as acetyl CoA) in the mitochondrial matrix (-oxidation pathway)
 Stages of fatty acid oxidation

Page 3
                        

(1) Activation of Fatty Acids •Fatty acids are converted to CoA thioesters by
 acyl-CoA synthetase (ATP dependent)
 •The PPi released is hydrolyzed by a pyrophosphatase to 2 Pi
 •Two phosphoanhydride bonds (two ATP equivalents) are consumed to activate one fatty acid to a thioester

Page 4
                        

•The carnitine shuttle system.
 •Fatty acyl CoA is first converted to acylcarnitine (enzyme carnitine acyltransferase I (bound to the outer mitochondrial membrane).
 • Acylcarnitine enters the mitochondria by a translocase.
 •The acyl group is transferred back to CoA (enzyme - carnitine acyltransferase II).
 (2) Transport of Fatty Acyl CoA into Mitochondria

Page 5
                        

•Carnitine shuttle system
 •Path of acyl group in red

Page 6
                        

•The -oxidation pathway (-carbon atom (C3) is oxidized) degrades fatty acids two carbons at a time
 (3) The Reactions of oxidation
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1. Oxidation of acyl CoA by an acyl CoA dehydrogenase to give an enoyl CoA
 Coenzyme - FAD
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2. Hydration of the double bond between C-2 and C-3 by enoyl CoA hydratase with the 3-hydroxyacyl CoA (-hydroxyacyl CoA) formation
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3. Oxidation of 3-hydroxyacyl CoA to 3-ketoacyl CoA by 3-hydroxyacyl CoA dehydrogenase
 Coenzyme – NAD+
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4. Cleavage of 3-ketoacyl CoA by the thiol group of a second molecule of CoA with the formation of acetyl CoA and an acyl CoA shortened by two carbon atoms.
 Enzyme - -ketothiolase.
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The shortened acyl CoA then undergoes another cycle of oxidation
 The number of cycles: n/2-1, where n – the number of carbon atoms

Page 12
                        

Fatty acyl CoA-Oxidation of saturated fatty
 acids

Page 13
                        

•One round of oxidation: 4 enzyme steps produce acetyl CoA from fatty acyl CoA
 •Each round generates one molecule each of: FADH2
 NADHAcetyl CoA Fatty acyl CoA (2 carbons shorter each round)
 Fates of the products of -oxidation: - NADH and FADH2 - are used in ETC - acetyl CoA - enters the citric acid cycle - acyl CoA – undergoes the next cycle of oxidation

Page 14
                        

ATP Generation from Fatty Acid Oxidation
 •The balanced equation for oxidizing one palmitoyl CoA by seven cycles of b oxidation
 Palmitoyl CoA + 7 HS-CoA + 7 FAD+ + 7 NAD+ + 7 H2O 8 Acetyl CoA + 7FADH2 + 7 NADH + 7 H+ ATP generated
 8 acetyl CoA 10x8=807 FADH2
 7x1.5=10.5 7 NADH7x2.5=17.5
 108 ATP
 ATP expended to activate palmitate -2
 Net yield: 106 ATP
 Net yield of ATP per one oxidized palmitate
 Palmitate (C15H31COOH) - 7 cycles – n/2-1


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            LECTURE 4  Oxidation of fatty acids Regulation of Lipid...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            1 Oxidation of Fatty Acids. Digestion of Triacylglycerols...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid metabolism - كلية الطب · Page 2 Lipid...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid Oxidation – an Overvieduahn/teaching/Lipid...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Trans Fat Formation and Lipid Oxidation in Palm Olein ... ·...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Fatty Acids Oxidation

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            LIPID METABOLISM FATTY ACID OXIDATION - mgumst.org

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Chapter 25 LIPID METABOLISM - unifr.ch · PDF fileChapter 25...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Esterification of fatty acids - Lipid Library - Lipid...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid Oxidation-Theoretical Aspects

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid Oxidation Measurement Method

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Lipid and Phytosterol Oxidation in Vegetable Oils and...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















