Teacher Resource


Testing the Aerobic Growth of Halobacterium in Light and Dark Conditions using Stir Plates – Teacher Copy
Objective:  To test how gene expression in Halobacterium changes in response to environmental conditions. 

Advanced Teacher Preparation:


Take the eight Halobacterium samples out of the kit and leave them outside of the box.  If the samples stay in the box without light for a long period of time the Halo may begin to express different genes, turning it white.

Materials for 8 groups (those in italics are provided in your kit):

	Magnetic stir stations*
	Kim wipes

	Lamp with a full-spectrum light bulb
	8 test tube racks

	12, 50mL flasks**  (3 replicates ea. group)
	24 magnetic stir bars (~0.5”)

	12, 50mL flasks covered in electrical tape**
	Microcentrifuge

	8 tubes each containing at least 12mL of Halo
	64 microcentrifuge tubes

	8 bottles each with 125mL of Complete Media (CM). This is enough to repeat once if needed
	48 beral pipets

	Spectrophotometer(s)
	Labeling Tape and permanent marker

	25 or more cuvettes, 24 for samples, plus one for each spectrophotometer blank
	Distilled water for clean up

	Piece of cardboard the size of the stir plate,  scissors
	8 ring stands with test tube clamp


*if you have access to a shaker incubator, substitute Falcon tubes for 50mL flasks and no stir stations (with magnetic bars).  For the opaque tubes, cover in foil or electrical tape to block the light.  

**Flasks will move off of the stir station so you will need an anchoring system.  Covering flasks in foil does not sufficiently block the light; use electrical tape or paint.  If you have room (enough stir stations) include at least one control flask for both light and dark.
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To set up this 3 day lab for 8 groups of 4 students:

· At 4 lab stations: place 3 flasks, 1 falcon tube of (at least) 12 mL Halo, 1 tube with (at least) 60 mL of Complete Media (CM), a test tube rack (optional), 4 beral pipets, 3 microcentrifuge tubes, labeling tape, a permanent marker, graduated cylinder (to measure 15 mL) , ring stand with clamp, cardboard, and 3 cuvettes.  Have scissors available for making cardboard stabilizer.

· At the other 4 lab stations: place the same items as stated above.  However, instead of the 3 clear flasks, place 3 electrical tape-covered flasks at each station.

· Place the given (full spectrum) bulb in a lamp and place the lamp so the rays from the bulb shine on the flasks.  The light bulb should be approximately 7 inches away from the flasks. 

· Warm up the spectrophotometers at least 15 minutes before the students will be completing the lab. At each spectrophotometer, place a blank (fill a clean cuvette about half full with CM) and a box of Kim wipes. 

· On day 3 you will need to have the above equipment, along with the microcentrifuges for the students to use.  Also, add 4 more beral pipets to each lab station, remember to warm up the spectrophotometers, and place a blank at each spectrophotometer.

Important notes:  This lab needs at least 72 hours to see a difference in the light and dark phenotypes.  At 72 hours you should see a progressively greater difference in the amount of cell growth between the light and dark samples. 

Be certain to arrange the samples so that the light samples will have ample light moving through them.  The opaque flasks can be set behind the clear ones.  The ‘dark’ flasks will heat up if too close to the light bulb.  Place a heat sink (large beaker full of water) between the flasks and bulb if you don’t have clear flasks in front.

Please remind students of proper spectrophotometer and centrifuge techniques.  Also, have students use the Data Sheet in addition to their lab notebook as a way to track needed data.

Please Note:  Students must save their samples (spun in microcentrifuge tubes) to be used for comparison with the mutants in Lesson 4.
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Environmental Influence on Gene Networks – Lesson 2 

