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BacterioRhodopsin (Purple Membrane) Network Simulation
Web address to access simulation model – http://bit.ly/PurpleMemSim
Description: This model simulates the biological pathway that produces bacterioRhodopsin (bR) in Halobacterium. This model only represents the qualitative changes in the physical amounts of each compound. The appearance of the nodes does not change to scale.  Many details are left out to focus only on the major components.

Instructions: 

· Click 'start/reset' to set up the model. 
· Next, click 'go' to begin the model. You can now change the amounts of oxygen and light in the environment using the slider bars on the top left. 
· To find out more about a particular node, position your mouse over the center of that node and a short description will print in the output window under the diagram. 
· To knock out one of the four proteins (the white squares) and observe the effect on the rest of the nodes, either click on one of the knockout buttons on the left side or position the mouse over the protein and left click the square. 
· To reactivate a protein, click the corresponding reactivate button. You can also reactivate all deactivated proteins by clicking on 'reactivate all'.
1. Fill in the missing pieces of the following table:

	Action
	Action
	Result

	light 50%
	oxygen 20%
	

	light 90%
	
	phytoene, lycopene, betaCarotene, retinal, and bacterioRhodopsin are all increased as bat is increased and therefore increases the transcription of the enzymes crtb1, brp and bot.

The cells would appear purple!



	light 60%
	oxygen 60%
	


Set your light at 85% and the oxygen at 10% for each of the following:
	Action
	Result 

	
	GG-PP is increased greatly and the cells would appear tan.  (simulation actually shows more color than the cells would really appear.)

	knock out brp
	

	knock out bat
	


1.   Which variable causes the most change in nodes?
2.   With no light for a week, what color would you expect Halobacterium to turn?
3.   What color would you expect a mutant with brp knocked out to be?
4.   List 3 environmental variables that affect Halo’s phenotype.
5.   What happens to bop when bat receives light?  How does the simulation show this?
6.   What happens to GG-PP when the enzyme CrtB1 is not made? Why?
7.   When oxygen increases in the presence of light, what happens to bR production? Why might this be so?

8.   Could you make yellow Halo? Explain.

9.   Would Halo, without Bacteriorhodopsin, be making ATP? Explain.
10.  What type of data do you think was used to create the network module this simulation is based on?

11.  How does this model provide insight into the interplay between genes and the environment?
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