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1) What would happen if you gave allopurinol to a chicken? (just the biochemical consequences please!).

Besides an angry chicken, you would have an animal with a severely compromised excretory system.  Chickens, being birds, have no urea cycle and excrete all their excess nitrogen as semisolid uric acid crystals (presumably to save water).  However since allopurinol blocks xanthine oxidase, this route would no  longer be open.  The chicken would presumably start excreting xanthine and hypothanthine instead of urate.  Their serum levels of these products  would also elevate, perhaps leading to toxic effects.  The fact that xanthine and hypoxanthine are more soluble than urate might lead to increased fluid loss (chicken diarrhea).

2) Design a new anti-neoplastic (cancer) agent based on nucleotide metabolism.  Show how it works and give the rationale as to why it would kill cancer cells.  Use your imagination. MANY POSSIBILITIES. You must draw some kind of structure and mechanism not just a “miracle” scenario.
3) Propose a chemical mechanism for the second enzyme in purine biosynthesis, GAR synthase.

( phosphoribosylamine + ATP + glycine      GAR + ADP). Draw it out!

This is the most reasonable: 

[image: image1.wmf]

4) Gout resulting from de novo  overproduction of purines can be distinguished from gout caused by impaired excretion of uric acid by feeding a patient 15N labeled glycine and determining the  15N content in their excreted uric acid.  What is the expected distribution of 15N in each case?

In de novo excess production, too many new purines will be made and then degraded to uric acid. They will all be labeled as  shown below for  guanosine because glycine is incorporated in the 5 membered ring.

 However impaired excretion of uric acid will involve dietary and existent purine degradation. These will be mostly unlabeled (at least initially), since purine recycling will also be occurring and little or slow synthesis.

[image: image4..pict]
5) A newly discovered bacterial pathway (from the moon??)  for UMP synthesis is similar to our pathway but uses ß-alanine instead of aspartic acid.

[image: image3..pict]
a. Why would this pathway be shorter than ours? You can see that ß-alanine is analogous to a decarboxylated aspartate. Since the decarboxyation step necessary with the normal aspartic acid pathway would not have to occur, this pathway would have one fewer step.











ß-alanine
b. If every C in ß-alanine were 14C labeled, show where they would end up in UMP.

See stars. The carbonyl corresponds to the carboxylate
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