Directions:  Fill in the gene name (protein) that catalyzes each reaction using the information provided on the Homology Data Table.  Your goal is to determine how light affects the amount of bacteriorhodopsin in the halo cell.   
1. How does the amount of light affect the amount of bacteriorhodopsin in halo?
Increase light = increase bacteriorhodopsin
2. Using your data table as a guide, which protein is likely the sensor that detects the presence of light and oxygen?  What specific information suggests this?
bat-- Binds DNA at sequences called "UAS" and increases transcription by binding to RNA polymerase or related transcription proteins.

 Oxygen = more likely to bind at UAS = more transcription

Oxygen affects bat’s ability to bind UAS

Light affects bat’s ability to bind UAS.
3. What does UAS mean?  Which genes have a UAS?  How does having a UAS affect the amount of transcription of the genes? 
“UAS” regulatory sequence in promoter:
Some genes have activator sequences in their promoters called “Upstream Activator Sequences”.  Transcription regulator proteins bind to the UAS and RNA polymerase to increase the amount of mRNA transcription.
4.  Which protein binds to the UAS?    bat
5. Thinking of your responses to the above questions, suggest a hypothesis for how the network is regulated in response to light and oxygen.  You can explain your hypothesis with a diagram in addition to words.
Responses will vary-students should note a connection between bat and bR

6. What data/information would help you test the hypotheses or support or refute the hypothesis you suggested in question #5?  Students may ask what light has to do with Halo (metabolism).
crtB1





Protein





Protein





Protein





lycopene





beta-carotene





Protein





crtY





phytoene





brp





retinal





GG-PP





ATP





Bop



























































bacteriorhodopsin












































