Exam 1 454 Study Guide-

Glycolysis and Gluconeogenesis - 
Be able to:

· Recognize structures and write names of all intermediates in glycolysis and explain the  purposes of the steps of glycolysis

· outline the fates of pyruvate, the purposes, and the conditions under which each would happen

· explain the regulation of the pathway and the metabolic logic of the regulation

· Understand quantitatively and qualitatively the concept of flux through a pathway and the relationship to enzyme kinetics.

· Show the ATP requiring and generating reactions and the NADH requiring and generating reactions.

· Describe general aspects of free energy changes for glycolysis. Explain the energetics under standard and "real" conditions

· Calculate energy yields for glucose and glycogen synthesis and breakdown (ATP and NADH).

· Detail the additional steps required to synthesize glucose from pyruvate

Citric Acid Cycle
Be able to:

· Recognize structures of intermediates and describe sequence of reactions in the citric acid cycle.

· Be able to trace labeled carbons through the cycle

· Describe energy yields for the citric acid cycle.

· Describe the mechanisms for NADH equivalents and other transport across the mitochondral membrane.

· Describe the relationship between the citric acid cycle and other metabolic pathways, e.g. gluconeogenesis and the glyoxalate cycle.

· Explain the meaning and significance of anapleurotic reactions

Oxidative Phosphorylation 
Be able to:

· Identify the electron donor and acceptor, oxidizing agent, reducing agent, redox pair in an  oxidation-reduction reaction.

· Write oxidation-reduction reactions given the reduction potentials.

· Identify sources of electron for oxidative phosphorylation.

· Describe the organization of the mitochondria with respect to parts and location of enzymes.

· Describe the forms in which electrons are transferred.

· Describe coupling of electron transport to ATP formation using the Chemiosmotic

· hypothesis. 

· Understand the function of the membrane as a capacitor.

· Calculate free energy changes ∆Go from standard reduction potentials (∆Eo)
· Understand the principle of the ETS, i.e. that electrons are being passed from more negative to positive redox centers and work is being captured as proton pumping.
· Understand the detailed workings of the ATP synthase
· Understand how reactive oxygen species arise and can effect disease states.
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