AP Biology

Cellular Respiration – Part 3
(Associated Learning Objectives: 1.15, 1.16, 2.2, 2.4, 2.5, 2.14, 2.16, 2.18, 2.22, 4.1, 4.4, 4.17)
Important concepts from previous topics:

1) All cells, prokaryotic and eukaryotic, can perform Glycolysis in the cells cytoplasm.

2) Since all organisms can perform Glycolysis, they must have unity by common ancestry.
3) Enzymes control most processes within cells; therefore the must be regulated (controlled). Most are controlled at the allosteric site using inhibitors and activators.
I.     If NO OXYGEN is present within the cell (“Anaerobic” means “without oxygen”):

A. Fermentation will occur to free up the electron carriers to keep at least Glycolysis going making ATP.


1. Two types of fermentation can occur. It depends on the organism doing it. 



a. Alcohol Fermentation (This occurs in bacteria and Yeast –a fungus.)




i. They convert the two Pyruvate molecules to 2 molecules of Ethanol by cutting
                                                             off CO2 and filling the open bond with H from the electron carriers. This frees
                                                             up the electron carrier to keep Glycolysis going and thereby making some ATP 
                                                             which is needed to stay alive.




ii. Beer, wine, and bread are made by this type of fermentation.



b. Lactic Acid fermentation (This occurs in animals mainly.)





i. Converts Pyruvate into Lactic Acid by breaking the ketone, the double bonded
                                                             Oxygen in the middle, and adding H. The H comes from the electron carrier. 

                                                             Here again keeping the process of Glycolysis going to make a little amount of 

                                                             ATP to keep the cells alive in the absence of Oxygen.




ii. Cheese, yogurt, and muscle cramps (These force you STOP exercising.) are
                                                              all created by this type of fermentation.
II.    Facultative Anaerobes
A. These organisms can perform both Aerobic and Anaerobic Respiration, but prefer to use oxygen – because it produces more ATP than by using fermentation.
III.   Evolutionary Significance of Glycolysis

A. Early Earth had no free Oxygen – Since Glycolysis doesn’t need Oxygen to occur it and all organisms
 can perform  the process; it  most likely would have been the first energy making process to evolve.
       1.  Remember, there was no free Oxygen gas in the Miller/Urey experiment.


B.    Common Ancestory – All living organisms continue to use the process because it works effectively!


C.    Endosymbiant Hypothesis – mitochondria are found in all eukaryotic cells because they are effective 

                                                                      at getting more energy from the pyruvate by breaking in down further!

IV.   Versatility of Respiration 

A. Amino Acid Utilization (These must undergo Deamination to be used in the Kreb’s cycle.)



1. Cut off the Amine group (Hence DE amination) and put on Coenzyme  A using a sulfur
                                 molecule to the remaining 2 carbon skeleton  from the Amino Acid. Then Feed into the Kreb’s
                                 cycle to make energy. The resulting NH3 (Ammonia) is put into the blood stream for disposal 
                                 by the  kidneys using water in the form of urea (mammals) or uric acid (birds and reptiles). Fish 

                                release the NH3 directly into the water.

B. Lipid Utilization (These undergo Beta Oxidation.)(Beta is second letter of Greek Alphabet.)


1. Cut the Fatty acid tails of the lipid molecules up into 2 carbon skeletons and attach Coenzyme A 
                                 using a sulfur molecule to each 2 Carbon skeleton. Then feed them into the Kreb’s cycle to 
                                 make energy.
V.    Biosynthesis – This is using food building blocks to make self. (Basically it is Anabolism.) (It requires ATP.)

VI.   Feedback Inhibition – The enzyme Phosphofructokinase acts as the “on/off switch” for whole process – in 
                                               Glycolysis. When there is plenty of ATP in a cell, the excess ATP and Citrate, from the 

                                               Kreb’s cycle, work together as co-inhibitors, attaching at the allosteric site, to shut 
                                               down the whole process until energy is needed again by the cell.
