GLYCOLYSIS AND CELLULAR RESPIRATION


A.  http://www.science.smith.edu/departments/Biology/Bio231/glycolysis.html
1. What happens after the glucose molecule is activated by two ATP?
2. How many ATP and NADH molecules are harvested from glycolysis of one glucose molecule?  
3. What is the net yield of ATP molecules per molecule of glucose?  
4. What is the fate of the carbon atoms of the original glucose molecule after glycolysis?

B.  http://www.science.smith.edu/departments/Biology/Bio231/krebs.html
1. What are the 3 stages of the Krebs cycle?
2. How does the remainder of the glucose molecule from glycolysis (pyruvate) get transferred into the mitochondrion?
3. What is the fate of the 3 carbons of the pyruvate molecule?  Where are these CO2 molecules generated?
4. What is the fate of the hydrogen atoms of the pyruvate molecule in the mitochondrion?
5. What is the yield of ATP, NADH, and FADH2 from the oxidation of one molecule of pyruvate?
6. What is the yield of ATP, NADH, and FADH2 from the oxidation of one molecule of glucose?

C.  http://www.science.smith.edu/departments/Biology/Bio231/etc.html
1. What is the ETC and where is it located in the mitochondrion?  How many protein complexes are there in the ETC?
2. What are the 3 stages of the ETC?
3. What is the primary electron donor and the terminal electron acceptor of the ETC?
4. What becomes of the O2 that accepts electrons from the ETC?
5. What becomes of protons as the electron is passed down the ETC?
6. How many protons are pumped across the membrane for each electron donated by NADH?
7. How many protons are pumped across the membrane for each electron donated by FADH2?
8. How many ATP are produced for each proton allowed back across the membrane by the ATP synthase enzyme?
9. How many ATP are produced for each NADH that donates electrons to the ETC?
10. How many ATP are produced for each NADH that donates electrons to the ETC?

PHOTOSYNTHESIS ANIMATIONS

A.  http://www.stolaf.edu/people/giannini/flashanimat/metabolism/photosynthesis.swf
1. Watch the animation and trace the electrons: 
a. Where do they originate and what is the product of this reaction?

b. Where do the travel?

c. Where to they end up and what is the product of this reaction?

2. Watch the animation again and trace the protons:  
a.    Where do they originate?

b.    Where do the travel?

c.    Where to they end up?
3. Watch the animation and describe how the light energy is transformed into a form of energy that can be used to create ATP molecules.  What is the key enzyme for harvesting this energy in the synthesis of the ATP molecules?
4. Where is oxygen formed?

B.  http://www.cnr.vt.edu/dendro/forestbiology/photosynthesis.swf
1. What are some subcellular structures of a plant cell?

a. Which structure is responsible for photosynthesis?

2. The light reactions:

a. What provides the P680 reaction center of Photosystem II with the necessary energy to become oxidized, and how does it capture electrons to become reduced again?

b. Where do protons get pumped into the lumen of the thylakoid membranes?

c. What provides the P700 reaction center of Photosystem I with the necessary energy to become oxidized, and how does it capture electrons to become reduced again?

d. What is the final electron acceptor of the electron transport system, and what is the product of this reaction?

e. How does ATP synthase power its phosphorylation of ADP?

f. Contrast the light reactions with cellular respiration in the mitochondria:  how are they similar and how do they differ from each other?
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