Chapter 5 Objectives:  Metabolism

· Understand the overall difference between catabolism and anabolism and how these process must work together

· What is the fate of nutrients taken in by a cell (all possibilities)?

· What must be supplied in media?  (list everything and typical forms of nutrients) What is the difference between chemically defined versus chemicaly complex?

· Know all the various types of nutrients required by cells, in what general amounts are they required and essentially what they are used for.

· What are growth factors and know examples of growth factors?

· What is ferric iron and how does a cell get ferric iron across it’s plasma membrane in an aerobic environment?

· What is PMF and what is it used for?

· What is free energy and free energy of formation and how do they relate to energy transfer in a reaction?

· Energy producing reactions versus energy requiring reactions

· Be able to calculate ΔGº’ if given the free energy of reactants and products. Or if given the reduction potential the number of transferred electrons.
· Be able to do calculations similar to the assignment.  
· Why can’t most biological reactions take place without enzymes in the cell? Describe
· What is activation energy?  Does activation energy change the free energy of a reaction?  Does an enzyme change the free energy of a reaction?  

· How does an enzyme change the activation energy of a reaction?
· What are coenzymes and prosthetic groups and what do they do?

· Be able to use the electron tower to determine which is the electron donor and which is the acceptor in a redox pair (Like we did in class).

· Recognize what is being oxidized and what is being reduced in a reaction.

· Be able to distinguish which redox reactions would yield the most potential energy based on the change in redox potential (you will be provided with an electron tower for the exam).

· Know which in a pair donates and which accepts electrons.

· What are NAD+/NADH and NADP+/NADPH used for specifically?

· Which type of high energy phosphate compounds can supply the most potential energy?

· Ester versus anhydride

· ATP versus PEP

· What metabolic options do chemotrophs have for energy production?  What options do phototrophs have for energy production?

· Compare and contrast substrate level phosphorylation and oxidative phosphorylation

· Which have the potential to yield the most ATP
· How does each work in general?

· What is used during fermentation and what is used during respiration

· Fermentation

· Understand the overall process and net results, overall reactions.  
· Know the overall reaction for yeast and lactobacillus and enzymes used for this last step of fermentation (reduction of pyruvate) in these organisms.  
· What is the point of the last step?  No energy is made!  And some pretty dangerous waste products are produced!  So why do it?  
· Know the net ATP/glucose

· SLP or Oxidative Phosphorylation?

· I gave several examples of different microbes and their fermentation by products along with interesting aspects of these products.  Know these examples.  

· Difference in energy yields between fermentation and aerobic respiration.

· What can be used in place of glycolysis during respiration

· Anaerobic respiration.  What does this mean?  Energy yields of anaerobic respiration versus aerobic respiration.  
· Electron Transport

· Know the general flow of electrons in the electron transport chain (ETC) in E. coli aerobic and anaerobic (use figure 17.37 a and b)

· You don’t have to memorize it here, but you should be able to recognize the flow of electrons based on reduction potential of various electron carriers in the electron transport chain.  You will be given reduction potentials.  
· What is PMF, how is it generated and what is it used for?

· ATP synthase (know each component and role of each component)
· How many protons involved in ATP synthesis

· Examples of uncouplers and inhibitors and how they affect ATP synthesis

· Involvement of PMF

· What is torque and what causes it and what is it used for during ATP synthesis?

· What does anaerobic respiration mean?  

· What can be used other than oxygen as a terminal electron acceptor?

· What can be used besides glucose as an electron donor for organotrophs?  How about lithotrophs?

· What are the electron donors and/or electron acceptors for the following organisms?

· Methanogens

· Acetogens

· Iron reducers

· Fermenting organism

· Aerobic sulfur oxidizers

· Aerobic hydrogen oxidizers

· Pseudomonas aeruginosa

· Compare and contrast chemolithotrophy and chemoorganotrophy

· How is pentose phosphate pathway useful?

· Phototrophy

· Photoheterotrophs

· Where does C come from and how about energy

· Photoautotrophs

· C?  energy?

· Oxygenic versus anoxygenic

· How do we get hexoses when not grown on hexose

· How do we get pentoses?

· Where do carbon skeletons of amino acids?

· Amino groups?

· What major pathways do we get alpha ketoglutarate, oxalacetate, pyruvate, 3-phosphoglycerate, chlorismate from and what amino acids is each a precursor for?

· What is the precursor to all purines and all pyridmidines?

· What is the basic subunit to fatty acids in fatty acid biosynthesis?

