Chemistry 4203
Clower

Exam 2 Review Topics


Lipid Biosynthesis (Chapter 21):

· 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?
Amino Acid Oxidation and the Production of Urea (Chapter 18):
· What are the sources of amino acids?
· Which amino acids are essential? Nonessential?

· Are amino acids stored? If so, how?

· When are amino acids used as fuel? How are they used as fuel?

· What are the three stages of amino acid catabolism?

· What is an -keto acid?

· Which amino acids are present in higher concentrations than other amino acids in most tissues?

· Which reactions in amino acid catabolism take place in the cytosol? The mitochondria?

· Be able to describe the following processes:

· Degradation of dietary protein to form amino acids
· Why are proteins continuously degraded and synthesized?

· What enzymes are involved in degradation process?

· Where does this process occur?

· What is a zymogen?

· Transfer of amino group from amino acids to -ketoglutarate
· What type of reaction is this?

· What enzymes are involved?

· What coenzyme is required? How does this cofactor function? How is it attached to the enzyme? What other types of reactions use this cofactor?

· What is a bimolecular ping-pong reaction?

· Transport of ammonia from muscle and other tissues
· Why doesn’t ammonia simply transport through the bloodstream as NH4+?

· How is ammonia typically transported from other tissues through the bloodstream? What enzyme is involved? Describe the reaction. What happens to the ammonia once in the liver? What enzyme is involved?

· How is ammonia typically transported from the muscle? Describe the glucose-alanine cycle. What enzymes are involved?
· The synthesis of aspartate from glutamate.

· Glutamate releases amino group as ammonia
· What is this process called?

· Where does it occur?

· What is the enzyme? What is special about this enzyme?

· What is meant by transamination? Oxdative deaminiation? Transdeamination?
· What is the fate of ammonia once released from Glu? How does this differ in different organisms?

· Describe the urea cycle. How many reactions? What enzymes? Intermediates? Where does each reaction occur? Where does nitrogen enter the cycle? What is the overall reaction? How is free energy recovered from this process?

· Describe the Krebs bicycle (aspartate-argininosuccinate shunt).

· How is the urea cycle regulated?

· How does production of urea depend on diet?

· What happens to the carbon skeleton of amino acids once they lose the ammonia? What 7 molecules are involved in the degradation of the 20 standard amino acids? What is meant by glucogenic? Ketogenic? Which amino acids are glucogenic? Ketogenic? Both?

· What cofactors are involved in the degradation of the carbon skeleton? What is the function of each cofactor?

· Be able to describe the pathways involved in the degradation of amino acids (at the level of detail of our discussion in class).

· How does amino acid catabolism differ for branched-chain amino acids?
Biosynthesis of Amino Acids and Related Molecules (Chapter 22):

· What similarities are there between amino acid synthesis and nucleotide synthesis?
· What is nitrogen fixation? Describe the nitrogen cycle. 

· Where do animals get the nitrogen needed for amino acid synthesis?

· How is ammonia incorporated into amino acids?

· How is nitrogen metabolism regulated?

· What are the common types of reactions in amino acid synthesis?

· Describe the structure and mechanism for amidotransferase enzymes.

· What are the 6 families (precursors) in amino acid synthesis?

· What is PRPP?

· Be able to describe the pathways involved in the biosynthesis of amino acids (at the level of detail of our discussion in class). What are some ways that the pathways differ in mammals and bacteria?

· How is amino acid synthesis regulated? Describe the three types of regulation.

· What molecules are derived from amino acids?

· Describe the synthesis of heme. What are the amino acid precursors? What intermediates and enzymes are involved?

· Describe the synthesis of neurotransmitters. What reaction is typically involved? What are the amino acids precursors?

· Describe the synthesis of creatine and glutathione. What are the amino acid precursors?

· What plant substances are derived from amino acids? 

Nucleotide structure, biosynthesis, and degradation (Chapters 8 and 22):

· What is a nucleotide? Nucleoside? Nucleic acid? Describe the structure of each.

· What are the four major functions of nucleotides/nucleotide derivatives?

· How is nucleotide biosynthesis similar to amino acid synthesis?

· What are the two types of nucleotide synthesis pathways? How do they differ?

· Describe de novo synthesis of purines and pyrimidines. What precursors form the atoms in the purine ring? The pyrimidine ring? How are these pathways regulated?

· How are deoxyribonucleotides formed? What is the electron donor?

· How is thymidylate synthesized? What cofactor is used?

· Describe nucleotide degradation. What are the products?

· What is gout? What causes gout?

