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BSC 2085: Glycolysis and Cellular 

Respiration 

 

BACKGOUND INFORMATION: 

You should know this material before you begin studying Glycolysis and Cellular Respiration: 

I. What is the function of mitochondria? 

a. Production of ATP, a molecule that stores and releases energy for cells to use. 

 

II. Key Molecules that are involved during Cellular Respiration: 

a. ATP: Adenosine Triphosphate, a carrier of energy 

b. ADP: Adenosine Diphosphate, the molecule that is produced when one phosphate 

group leaves from ATP 

c. NAD: Nicotinamide Adenine Dinucleotide, a coenzyme that removes Hydrogen ions 

from a reaction.  Once the reaction occurs, NAD becomes NADH. 

d. FAD: Flavin Adenine Dinucleotide, a regulated coenzyme that removes Hydrogen ions 

from a reaction.  Once the reaction occurs, FADH becomes FADH2. 

 

III. Cellular Respiration is a process where the cells of the body produce ATP. 

a. Each step of Cellular Respiration will produce ATP molecules.   

b. Occurs in three steps: 

i. Glycolysis: Breakdown of Glucose into Pyruvate.  This takes place in the cytosol. 

ii. Citric Acid Cycle: Breakdown of Acetyl Co-A and Carbon Dioxide.  This takes 

place in the mitochondrial matrix. 

iii. Oxidative Phosphorylation: Generation of ATP. This takes place in the inner 

mitochondrial membrane. 

IV. There are many processes that occur in the cells that aid in the production of ATP, the end 

result of Cellular Respiration.  The most important factor to remember during this process is 

that these steps have to occur in order, or in other words; the end result of one process 

begins or starts the second process. 
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The Cell 

 

In the Cytosol: 

Glucose, a six-carbon chain sugar, is broken down 

into two three-carbon chain molecules, pyruvate.   

This process is known as glycolysis, which occurs in 

a series of seven steps: 

 

 

   

                      
 

 During Glycolysis, 4ATP molecules are created, but 2ATP molecules are used during the process 

of Glycolysis.  The net result of ATP molecules created from Glycolysis is 2ATP. 

4 ATP created (energy payoff)  - 2 ATP used (energy invested) = 2 ATP created 

 Once Glycolysis is completed, Pyruvate is converted into Acetyl Co-A: 
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 Acetyl Co-A then travels to the Mitochondria to begin the Citric Acid Cycle. 

o The Citric Acid Cycle is a process that removes Carbon Dioxide and produces 1 ATP 

molecule during each turn of the cycle.  

o Remember during Glycolysis, Glucose, a six-carbon structure is broken down into 2 two-

carbon structures known as Pyruvate.  Since there are two pyruvate molecules, each 

pyruvate molecule can enter the Critic Acid Cycle once.  So with one glucose molecule, 

we can have two cycles of the Citric Acid Cycle. 
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 Once the Citric Acid Cycle is completed, NADH and FADH2 enter the inner mitochondrial 

membrane and ‘dumps off’ the hydrogen ions into the Electron Transport Chain.   

 The Electron Transport Chain consists of a sequence of proteins called cytochromes that 

transfers/releases the hydrogen ions (also called electrons) from one cytochrome to another 

until reaching Oxygen. 

 

 Once the Electron Transport Chain is completed, there will be a total of 32 ATP molecules 

generated, bringing the total amount of ATP generated during Glycolysis and Cellular 

Respiration to 36 ATP. 
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