
 

 

 

 

ADP + P + Energy            ATP + H2O      

Objective:  You will be able to explain the role of the IMM in ATP 
synthesis. 

Do Now: 

Write down the 2 equations below 



Identify the parts of the mitochondria below 

Now draw this in your notes but leave a much larger 

intermembrane space.  Take up at least ½ of a page. 



Cellular respiration in eukaryotes involves a series of coordinated 
enzyme-catalyzed reactions that capture energy from biological 
macromolecules. 



 The flow of protons (H+) through membrane-bound ATP synthase is what 

creates the ATP.  
 Add ATP synthase to you diagram 

 

 The flow occurs because there is a high concentration of H+ in the 

intermembrane space and low in the matrix.  
 Add H+ to your diagram…be aware of the proton gradient 

 



 ATP is generated from adding an inorganic phosphate  to ADP. 

 

 This flow of electrons to create ATP is called chemiosmosis .   



This is called the electron 

transport chain (ETC) 

 

 

Work with a partner to 

describe what is happening. 



 NADH and FADH2 are dropping 

off electrons 

 

 The electrons are finally given 

to oxygen forming water 

 

 Along the way, energy is 

released by the electrons 

 

 



Combination of both diagrams 
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 The electron transport chain (ETC) 

captures free energy from electrons in a 

series of coupled reactions that 

establish an electrochemical gradient 

across membranes. 

 

 Notice its location (add to your diagram) 



 The use of the ETC to create a proton gradient for chemiosmosis to 

make ATP is called oxidative phosphorylation. 



 

 

 

 

Objective:  You will be able to describe the processes that allow 
the cell to generate NADH and FADH2. 

Do Now:  Go over online AP questions 





Glycolysis is a biochemical pathway that releases energy in glucose to 
form ATP from ADP and inorganic phosphate, NADH from 
NAD+, and pyruvate. 





Glycolysis 

Occurs in the cytosol 

 

Catalyzes glucose molecules, releasing free energy 

 

This energy is used to form ATP from ADP and inorganic 

phosphate 

 

Electrons are transferred to NAD+ to form NADH 

 

Pyruvate is produced at the end 

 



Pyruvate is transported from the cytosol to the 
mitochondrion, where further oxidation occurs.   
 



Figure 7.10 
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In the Krebs (Citric Acid) cycle: 
 

• Carbon dioxide is released from organic intermediates 

 

• ATP is synthesized from ADP 

 

• Inorganic phosphate via substrate level phosphorylation and 

electrons are captured by coenzymes. 



Electrons that are extracted in the series of Krebs cycle 
reactions are carried by NADH and FADH2 to the 
electron transport chain (ETC). 
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Construct an explanation on how glycolysis and the 

citric acid cycle of respiration contribute to capturing 

and storing energy for the cell.  
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ADP + P + Energy            ATP + H2O      

C6H12O6                     Lactic Acid + Energy 

C6H12O6                     Alcohol +  CO2 +  Energy 

Objective:  You will be able to differentiate between the various strategies used 

by living things to capture and store energy.  

Do Now: 

Compare and contrast the equations below. 

Strategies 

used if no O2 

available 

• Fermentation and cellular respiration use energy from biological 

macromolecules to produce ATP.  

 

• Aerobic respiration and fermentation are characteristic of all forms of life.  
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Prokaryotic Cells and Aerobic Respiration 

• No internal membranes so where does ETC happen in 

aerobic prokaryotic cells? 

– The cell membrane! 
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Fermentation 
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C6H12O6                     Lactic Acid + Energy 

C6H12O6                     Alcohol +  CO2 +  Energy 
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Propose a question that could be answered from 

this diagram. 
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Energy-related pathways in biological systems are sequential 

and may be entered at multiple points in the pathway.  
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• In cellular respiration, decoupling oxidative phosphorylation from electron 

transport generates heat.  
 

• This heat can be used by endothermic organisms to regulate body temperature.  


