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Skill Builder #3 Cellular Respiration
I. Background:
All cells break down complex organic compounds into simpler molecules before they can use them. This break down occurs through a series of complex chemical reactions referred to as metabolism. One of the most important of these reactions is known as cellular respiration. Cellular respiration is the process of breaking down organic compounds in order to release energy from the food we eat, and convert it into form for storage known as Adenosine triphosphate or simply ATP. ATP is an energy storage molecule which occurs in three forms: adenosine triphosphate (ATP), adenosine diphosphate (ADP), and adenosine monophosphate (AMP).
Cellular respiration occurs in two ways anaerobically (without O2), and aerobically (with O2). Whichever way it occurs, it always begins with a process called glycolysis. Glycolysis converts 1 molecule of glucose (C6H12O6) into 2 molecules of pyruvic acid aka pyruvate. The end products of glycolysis are 2 pyruvic acid molecules, 4 ATP’s, and 2 NADH2 . 
Anaerobic respiration (aka fermentation) is a type of cellular respiration which takes place in the location of the cytoplasm where there is no oxygen. When plant and yeast cells conduct this type of respiration the products are ethyl alcohol (aka ethanol) and CO2 gas. Very little energy is released from this process therefore most of the energy is left in the product ethyl alcohol, and generally 2ATP molecules are generated. When animal and bacteria cells conduct this type of respiration the products are lactic acid.  Very little energy is released from this process as well. This is not the preferred method if cells require lots of energy.
Aerobic respiration is a type of cellular respiration which takes place in the location of the mitochondrion, where oxygen is present. Each molecule of pyruvic acid from glycolysis gets converted to Acetyl Coenzyme A, then enters a biochemical pathway called the Krebs Cycle. The Krebs Cycle cycles through twice generating 2 ATP molecules, and 32 Hydrogen ions.
Electron Transport Chain (ECT) is a sequence of reactions in which an electron is passed from one molecule to another in the chain of molecules. It occurs in the inner membrane (cristae) of the mitochondria. In a process known as chemiosmosis electrons move down the energy gradient in the inner membrane. Hydrogen ions are pumped across the membrane into the mitochondria matrix. An electrochemical gradient forms, and the hydrogen ions diffuse through channels that contain ATP Synthetase. The energy generated by the movement of hydrogen ions is used by ATP Synthetase to make ATP. The reaction occurs much like dragging your feet across a carpet generating an electrostatic charge.
Hydrogen and hydrogen carriers NAD and FAD are used in glycolysis, pyruvic acid conversion, and the Krebs cycle to transport all of the hydrogen ions released at each stage, to the electron transport chain to generate ATP from ADP. This process generates most of the ATP.
II. Identification:

1. Equation for cellular respiration:
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3. The Krebs Cycle: Discovered by Sir Hans Adolf Krebs in 1937, at the University of Sheffield.
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4. Electron Transport Chain (ETC): Chemiosmosis occurs here.                                                    

                      
[image: image4]
III. Assessment:

1. Define cellular respiration. _________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

2. Write the chemical equation for cellular respiration. _____________________________________

_________________________________________________________________________________

3. What six-carbon molecule begins glycolysis, and what three-carbon molecules are produced at the end of glycolysis? __________________________________________________________________

_________________________________________________________________________________

4. At the end of glycolysis how many ATP molecules are produced? __________________________

_________________________________________________________________________________

5. What condition must exist in a cell for the cell to engage in fermentation? ____________________

_________________________________________________________________________________

6. In what location of the cell does glycolysis take place, and in what location of the cell does the Krebs cycle take place? ______________________________________________________________

_________________________________________________________________________________

7. In all of the reactions that take place as part of cellular respiration, which generates the most ATP? _________________________________________________________________________________
_________________________________________________________________________________

8. What importance if any does anaerobic respiration (fermentation) have? _____________________

_________________________________________________________________________________

9. Why is the Krebs cycle also called the citric acid (citrate) cycle? ___________________________
_________________________________________________________________________________

10.  How is the synthesis of ATP in the electron transport Chain (ETC) of the mitochondria similar to the synthesis of ATP in the chloroplast? ________________________________________________
_________________________________________________________________________________
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CeH1206 + 602 + 6H20 = 12H20 + 6CO2 + Energy (38 ATP)

Looks like photosynthesis in reverse!

12H20 + 6CO2 + Light Energy = C6H1206 + 602 + 6H20



