Biochemistry Workshop for April 6
Some new (and old) CAL resources:

(The first part of this is on-line, to avoid some typing.)

The starting point for glucose metabolism is getting the glucose inside of cells. Go to OMIM and search for GLUT (or try the specific number-there are 5 major entries in the most commonly used classification.) These are the major glucose transporters. Which transporters are used where? Which one is insulin gated and in what tissues is it expressed? Where is the GLUT1 transporter used, and why is it important for brain function? There is a surprising link between this glucose transporter and vitamin C nutrition-what is it?

Since you have now seen the aldol reaction, using the search feature, how many aldolase genes are known for humans? What do they do, and are there any known mutants that have demonstrated human health effects? Make a table summarizing your findings.

Some overviews of metabolic pathways: 

The Kyoto Encyclopedia of Genes and Genomes (KEGG) www.genome.jp/kegg has an annotated list of all major metabolic pathways. Click on the pathway for glycolysis and gluconeogenesis. One difficulty is that this pathway covers all organisms. You can apply some limits by the pull-down menu in the upper left side, which will limit species. The Help button in the upper right explains the key. Clicking on an enzyme box (with the 4 number combination) gives you the identity of that enzyme and links it to genomic information. These numbers refer to the EC (enzyme classification), a standardized way of describing and sorting enzymes. The central reference for this system is at http://www.chem.qmul.ac.uk/iubmb/enzyme/.  I will run through this and show, as an example, how to find epimerases.
The legends for the Roche chart are at http://www.expasy.ch/tools/pathways/boehringer_legends.html
Go to this site and click on metabolic pathways.  By searching for a given enzyme, you can find its map coordinates. Again, recognize this is a composite and no organism has all of these pathways.

Now some problem practice:

1.  At equilibrium glucose in solution is 36 % α-D-glucopyranose and 64 % β-D-glucopyranose. What is the standard free energy difference between these two forms of glucose?
2. a. What is the standard free energy change for the transfer of phosphate from ATP to creatine, producing phosphocreatine and ADP as products?
b. A sample of skeletal muscle was examined. At rest, typical concentration values (all in mM) were [ATP]=10; [Pi]=10; [ADP]=1; [phosphocreatine]=30; [creatine]=1. Under these conditions, what is the free energy change for the transfer of phosphate from ATP to creatine?

c. In rapidly contracting muscle, ATP is utilized at a rate of approximately 3 μmol/sec-gram muscle. The concentration of ATP in similar muscle is about 4.5 μmol/g muscle, and the concentration of phosphocreatine is about 20 μmol/ g muscle. Using the data in this problem, describe a situation in which this reserve of phosphocreatine would be useful. Be quantitative-how long could the muscle use each energy supply? 

3. The structures shown below commonly occur in metabolic pathways. For each structure:

a. Give its name and the commonly used abbreviation.

b. Describe its normal role-what is it used to carry in metabolism?

c. These molecules usually are seen in pairs, with one form carrying a molecular fragment and the other form without the fragment. For the forms carrying the fragment, identify (name) and circle the fragment. What structural change occurs when the fragment is removed? If it is the form without the fragment, show where the fragment would be attached and the structural change that would occur on attachment. 

d. Are there components of these structures that humans cannot synthesize? If so, indicate them and their dietary source. 
