ENVIRONMENTAL IMPACT ON GENE NETWORKS  
      Name: ________________________
Lesson 2: Growth and Phenotypic Response of Halobacterium in Different Environmental Conditions

Guiding Question:  What environmental conditions cause Halobacterium to turn on or off the gene coding for the protein, Bacteriorhodopsin?

Materials

Flask with initial Halobacterium culture

4, 125 mL flasks

2 tubes with Halobacterium culture medium

Beral Pipettes

Microcentrifuge tubes

Permanent Labeling Marker
Electrical Tape
Stoppers
Cuvettes

Spectrophotometer

Lamp with Full Spectrum Bulb

Kim Wipes

Distilled Water

Procedure: Day One
Culture Setup
1. Cover two of your flasks entirely in electrical tape so that no light could potentially get to the sample.
2. Label the two flasks you have covered, “dark with 02” and “dark without 02.”  Label the remaining two uncovered flasks “light with 02“ and “light without 02.”

3. Using a clean graduated cylinder measure out and pour 60 mL of the culture medium into each of the four flasks.

4. Gentle swirl your stock Halobacterium culture flask to create a more homogeneous solution, and then using a pipette, transfer 15 mL of the Halobacterium culture to each of your prepared experimental flasks.
5. Use the two-holed stoppers to close up the “with 02” flasks and use the two non-holed stoppers to close up the “without 02“ flasks.

6. Measure out ____ feet of clear plastic tubing, attach one end to the aquarium pump aerator, and place the other end through the holed stoppers so that the tubing will bubble air through those cultures.

Determining the Optical Density of the Cultures
1. Pour a 3 mL sample from each of your prepared cultures into separate clean cuvettes, and arrange the cuvettes in a test tube rack in an order that you won’t forget (or label the rack with temporary tape).
2. Make sure the spectrophotometer has been warming up and set the wavelength at 600 nm. 
3. Place the prepared blank cuvette in the spectrophotometer and use the zero button to set the absorbance to zero.

4. Clean the outside of a cuvette with a kim wipe, insert the tube into the spectrophotometer and read and record its absorbance.  Repeat for each sample.
5. When finished, pour each sample down the drain and clean the cuvettes by rising them out three times with warm tap water and a final time with distilled water.
Procedure: Day Two 
After at least 72 hours, stop your experiment by turning off the lamp and the bubbler.  Record the time and date the experiment stopped.  Record both visual data and quantitative data using the table below.
Determine the Optical Density of your Cultures

Make sure the spectrophotometer has been warming up and using clean cuvettes, and a reference blank, determine the optical density of your experimental samples using the same methods as before.  Make sure to swirl the cultures before pouring off samples so that the cultures are homogeneous.
Creating Cell Pellets
1. Use a pipette to transfer 1.5 mL from each culture into an appropriately labeled microcentrifuge tube.

2. Place your samples in the microcentrifuge so that they are balanced symmetrically.  If you need another microcentrifuge tube for that purpose, fill one with 1.5 mL of water to do so.

3. Run the microcentrifuge for 15 minutes.

4. When finished spinning, remove each microcentrifuge tube, and use a clean pipette to remove the liquid above the cell pellet at the bottom of each tube.  Observe and record the color of your pellets using the color chart, and observe and record the relative size of each pellet as well.

Lab Observations and Results

	
	Initial Optical Density
	Final Optical Density

	Light with Oxygen
	
	

	Light without Oxygen
	
	

	Dark with Oxygen
	
	

	Dark without Oxygen
	
	


	
	Color Observations of Initial Culture Before Experiment
	Color Observations of Final Culture
	Observations of Color and Size of Cell Pellet

	Light with Oxygen
	
	
	

	Light without Oxygen
	
	
	

	Dark with Oxygen
	
	
	

	Dark without Oxygen
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