Chemistry 4203
Clower

Exam 1 Review Topics


Metabolism Review:

· Be able to define the following: metabolism, pathway, metabolite, catabolism, anabolism, amphibolic.
· Why do metabolic pathways typically require multiple steps?

· How are pathways regulated? Which step(s) in a pathway are typically regulated?

· Describe energy flow through a pathway. What are high-energy compounds?

· Describe the structures of ATP, ADP, AMP, Pi, PPi
· Describe the structure of coenzyme A. What type of high energy bond does coenzyme A make?

· What types of reactions are typically involved in metabolic pathways?

· What redox coenzymes are typically used in catabolism? Anabolism?
Oxidative Phosphorylation (Chapter 19):
· What happens in the respiratory chain? What is oxidized? What is phosphorylated?
· Where does oxidative phosphorylation occur?

· Describe the anatomy of the mitochondrion, including permeability of the outer and inner membranes and which enzymes are associated with each membrane or the matrix.

· Redox review:

· Define oxidation, reduction, oxidizing agent, reducing agent

· Given a reaction, be able to identify the species oxidized, reduced, etc.

· What are the oxidized and reduced forms of NAD+, FAD, NADP+, Q?

· What is standard reduction potential? Given a table of E° values, can you determine which species is more likely to be reduced?
· What are universal electron acceptors? How many electrons can each accept? Which are water soluble? Lipid soluble?
· What is a flavoprotein? 

· What is a cytochrome? Where are cytochromes a, b, and c typically located?

· What are iron-sulfur proteins? What is special about Rieske iron-sulfur proteins?

· What is the sequence of electron carriers? In other words, what will pass electrons to what? Where does oxygen fit into this order? What experiments were conducted to confirm this order?

· The inner membrane is impermeable to NADH. How does cytosolic NADH transfer reducing equivalents? Describe both shuttles (malate-aspartate and glycerol 3-phsophate).

· Describe the complexes of the respiratory chain. 
· How many are there? How were they separated?
· What electron acceptors are associated with each complex?

· What does each complex do? Be able to write appropriate equations.

· Which complexes are associated with pumping protons out of the matrix? How many protons?
· How are electrons transferred to Q? Describe four ways.

· What is the overall reaction for the respiratory chain?

· What are the two energetic components associated with a proton gradient? How much energy is conserved in the proton gradient? What is the energy used for?
· What is chemiosmotic theory? What is meant by coupling reactions? Explain why this oxidation-phosphorylation coupling occurs. What are uncouplers? Describe experimental evidence that supports the chemiosmotic theory.

· Describe the ATP synthase complex. What is the structure of the enzyme? Where are the active sites? What reaction is catalyzed? Describe rotational catalysis.
· How many protons are moved back into the matrix for each ATP synthesized? 

· What is meant by P/O? What is the P/O ratio when NADH is the electron donor? What about when succinate or FADH2 is the electron donor? 
· Be able to calculate the yield of ATP for the complete oxidation of glucose to CO2. Be able to take into consideration how this yield will change depending on whether the NADH enters the mitochondiran via the malate-aspartate shuttle or the glycerol 3-phsophate shuttle.

· How is oxidative phosphorylation regulated?
Fatty Acid Catabolism  (Chapter 17):

· Why is the yield of energy from fatty acid catabolism so large compared to glucose metabolism?
· Describe lipid structure and properties. Which lipids are storage lipids? Structural lipids? In unsaturated fatty acids where are the unsaturations typically located and what is the stereochemistry of the double bond?
· Describe the processing of dietary triacylglycerols. 
· Where does digestion occur? 
· What are bile acids, and what is their role in lipid digestion? 

· How are lipids transported through the bloodstream? Describe chylomicrons, VLDLs, LDLs, and HDLs (composition, size, density, etc.)
· What is the function of cytoplasmic intestinal fatty acid binding proteins?

· What are lipases, and where do they function?
· Describe the mechanism of action (interfacial activation) of pancreatic lipase. What well known weight loss drugs target pancreatic lipase? How do they work? 
· What happens to the glycerol formed from lipase action on TAGs?

· Fatty acid oxidation
· What is it? Why is it called -oxidation?

· Where does -oxidation occur? What are the differences between -oxidation in the mitochondrion and peroxisomes?
· What is the rate-determining step of fatty acid oxidation (i.e. where does regulation occur)?

· How are the fatty acids activated? What drives the formation of this high energy bond?

· How are activated fatty acids transported into the mitochondrion? What molecule inhibits this process?
· What are the four steps in -oxidation? What enzymes are involved in each step? Coenzymes? 

· When are the enzymes involved in -oxidation complexed as trifunctional protein? When are they soluble?

· How many times must palmitoyl-CoA go through the -oxidation cycle to completely degrade? Which two carbon atoms are removed from the fatty acid chain in each cycle? How many molecules of acetyl-CoA are formed? 
· Be able to write an overall equation for the degradation of a even-chain fatty acid and determine the yield of ATP.
· Why can’t unsaturated fatty acids go through the same four steps as saturated fatty acids? How does -oxidation differ to account for saturations?
· What is the final product from the oxidation of odd-chain fatty acids? What is the fate of this product?
· What is the fate of acetyl-CoA produced from -oxidation?

· Describe the synthesis of ketone bodies (ketogenesis) and their use as fuel. Under what conditions does this occur? Describe the relationship between fatty acid oxidation, the citric acid cycle, gluconeogenesis, and ketone body formation 
Lipid Biosynthesis (Chapter 21):

· Describe some functions of lipids. Why is lipid synthesis essential?
· Describe the major differenced between fatty acid oxidation and biosynthesis.

· How is acetyl-CoA transported into the cytosol for fatty acid synthesis?
· How is malonyl-CoA synthesized from acetyl-CoA? What enzyme is involved? Describe the enzyme structure and the role of biotin in this reaction.

· Assembly of fatty acids:

· How are longer chain fatty acids synthesized from malonyl-CoA? 

· Where do the initial 4 carbons atoms come from? 

· How is the acyl groups activated?
· Account for the carbons in the fatty acid chain (i.e. which came from the original acetyl-CoA, which are from malonyl-CoA, which are added through the 4-step process?).

· Describe fatty acid synthase. How does this enzyme complex differ in bacteria and animals? Describe the long and short arms used to bond acyl groups.

· Describe the four reactions involved. What happens in each step? What enzymes are involved? Which coenzymes are used?

· What is the driving force for the first reaction?

· Be able to write an equation for the overall process for the synthesis of plamitate. Where does the energy required for this biosynthesis come from?

· Where does this process occur in animal cells?

· Where does the NADPH come from that is required for fatty acid synthesis?

· Where does regulation of fatty acid synthesis occur? How is this step regulated?

· Where does elongation and desaturation of palmitate occur? How?
· What are the essential fatty acids? What makes them essential?

· What is a mixed-function oxidase?

· Synthesis of TAGs:

· Describe the synthesis of L-glycerol-3-phsophate from:

· DHAP

· Glycerol

· Pyruvate (glyceroneogenesis)

· Describe the structure and synthesis of phosphatidic acid

· Describe how phosphatidic acid is converted to TAGs

· How is the synthesis of TAGs regulated?

· Describe the triacylglycerol cycle. How is this cycle involved in the regulation of the TAG cycle?
· Synthesis of membrane lipids:
· Where do these processes occur in the cell?

· What are the four steps to forming glycerophospholipids? How are head groups attached?
· What are the four steps to forming sphingolipids? What enzymes/coenzymes are involved?
· Synthesis of cholesterol:

· What is isoprene? An isoprenoid? Give some examples of isoprenoids.

· What is the structure of cholesterol?

· What is the function of cholesterol?

· How does the body obtain cholesterol? Where does the synthesis occur?

· What are the five stages in the synthesis of cholesterol from acetate? What is the rate-limiting step? What enzymes/coenzymes are involved?

· What are the structures of isopentenyl pyrophosphate and squalene?

· How is cholesterol synthesis regulated?

· How is cholesterol transported through the blood?

· How is cholesterol stored?
