Example of Student Network for Metabolism Data
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Note:  Bop combines with retinal to form bacteriorhodopsin

1. In a metabolic network the nodes are metabolites and the edges are enzymes.

2. In the network if there was more GG-PP, then there would be more of all of the other metabolites including bacteriorhodopsin.  With more GG-PP to begin with, more phytoene can be formed.  With more phytoene, more lycopene can be formed.  With more lycopene, more beta carotene can be formed.  With more beta carotene, more retinal can be formed.  If there is more retinal to combine with the bop protein, then more bacteriorhodopsin will be produced.

3.  If the amount of lycopene in the network decreased, then the amounts of the metabolites beta carotene, retinal and bacteriorhodopsin would also decrease. With less lycopene, less beta carotene can be formed.  With less beta carotene, less retinal can be formed.  If there is less retinal to combine with the bop protein, then less bacteriorhodopsin will be produced.

4. If the reaction converting beta carotene to retinal was not able to take place then no retinal or bacteriorhodopsin would be formed.  There would be a build up of beta carotene because it wouldn’t be able to be converted to retinal.  The other metabolites (GG-PP, phytoene, and lycopene) would be unaffected.
5. The amount of product is regulated by the amount of substrate (and the activity/amount of the enzyme that converts the product to the substrate.  Possible explanations for what regulates the network include:  controlling the amount of enzyme produced, controlling the amount of substrate in the cell, etc.  All of the reactions are not occurring simultaneously.  The cell regulates the metabolic pathway depending on the products needed.

6. Answers may vary.  Possible student responses include:  (1) the amount of metabolites are controlled in the cell or (2) the enzymes that convert the substrate to product are regulated.  In order to test (1) information on how the cell obtains the metabolites and information on how the cell regulates the metabolites. In order to test (2) information about the enzymes involved in the reactions would be needed.  Information about how the over expression or under expression of these enzymes and their affect on the chemical reactions
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