Teacher Edition
Halobacterium Lab Investigation

Pre-Lab Questions
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1. What question are you investigating?

2. What is the manipulated (independent) variable in this experiment?

3. If we see an effect, what do you think the responding (dependent) variable will be?
4. Name two controlled variables in this experiment.
5. What is your hypothesis and prediction for this experiment? 
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State your question and hypothesis from the pre-lab activity in your lab book.
	Safety Equipment
	Materials per Group
	Equipment per Group
	Class Equipment

	Gloves
	Deionized water
	Spectrophotometer
	Shaker Incubator

	Goggles
	Complete Medium (CM)
	4 cuvettes 
	

	Apron
	Live Halobacterium culture
	Large rack for cuvettes/Falcon tubes

	
	Falcon Tube Labels
	Kim wipes

	
	
	Beral pipet 

	
	
	P200 micropipet w/tips

	
	
	400-1000 mL beakers for waste

	
	
	4 Falcon Tubes, 17x100 mm 

	
	
	Sharpie marker


Day One Protocol:

Note: Each group will be have ONE concentration of CM (2.3 M, 2.8 M, 3.3 M, 3.8 M, 4.3 M). You will prepare one control and three test samples.
1. Fill in the necessary information on the pre-made, color coded labels for all four Falcon tubes. 
Example Falcon Tube Labels:

Group ____________
       Group_____________
    Group____________

Group____________
Period ____Date____
       Period ____Date_____
     Period ___Date____

Period ____Date____
____M     CONTROL
       ____M        Tube #1
 
      ____M        Tube #2 

  ____M   Tube #3
2. Add 5.0 mL of your assigned concentration into each of the four Falcon tubes using a Beral pipet. 
3.  Add 100.0 μL of Halobacterium to each Falcon tube EXCEPT THE CONTROL using a micropipet.

4.  Dispose of Beral pipet and pipet tips in the designated waste container after preparing control and three samples. 
5.  Make sure Falcon tube caps are securely fastened, pressing cap to its second stop. 

6.  Place labeled Falcon tubes in incubating rack. The samples will incubate for 48 hours at 37° C & 220 rpm.  
7.  Record the date and time the samples are placed in the incubator.
8.  Copy the Day Two Class Data Table below into your lab notebook. 

Day Two Protocol:
 1. Obtain your four samples from incubator.
2. Gently agitate and pour each sample from the Falcon tube into a clean, empty cuvette.

3. Measure the cell density of each sample using the spectrophotometer. 
a. Set spectrophotometer reading to absorbance and the wavelength to 600 nm.  

b. Use Kim wipes when handling cuvettes. 
c. To zero spectrophotometer insert provided blank**, press blank button and wait for zero to appear.

d. Insert cuvette with sample, record absorbance reading.
e. Repeat a – d for each sample.  (Run blank before each sample.) 
4. Record data in your data table. 
5. RETURN CUVETTE SAMPLE TO FALCON TUBE - DO NOT DISCARD.

6. Clean up your lab space and equipment. 

a. Do NOT USE SOAP when cleaning equipment.  

b. Rinse cuvettes thoroughly three times with hot tap water. 

c. Rinse one more time with deionized water.

d. Return equipment to proper locations designated by the teacher.

Student Halobacterium Lab Investigation: Day Two Class Data Table
	
	
	2.3 M
	2.8 M
	3.3 M
	3.8 M
	4.3 M

	Control
	Description of Sample
	
	
	
	
	

	Control
	Absorbance (OD)
	
	
	
	
	

	#1
	Description of Sample
	
	
	
	
	

	#1
	Absorbance (OD)
	
	
	
	
	

	#2
	Description of Sample
	
	
	
	
	

	#2
	Absorbance (OD)
	
	
	
	
	

	#3
	Description of Sample
	
	
	
	
	

	#3
	Absorbance (OD)
	
	
	
	
	

	
	Average Absorbance using
sample values only.
	
	
	
	
	


*Set accurately and lock micropipet.


*Remind students about first and second stops.


*After transferring Halo, keep micropipet plunger fully depressed until tip is out of solution.


*Stress difference between solution discharge and micropipet tip release functions.


*Emphasize never leaving micropipet standing alone in a solution. 


*If you do not have micropipettes for your students, 10-1000μL disposable, needle point pipettes can be used.








*Text box items merit exceptional attention for teachers; items do not appear in the student protocol.








*Graduations on Beral pipet go up to 1 mL, students must transfer 1 mL 5 times.











*Emphasize complete and accurate Falcon tube labeling.





* Except for a small mark to regulate positioning of cuvette in the spectrophotometer, do not label cuvettes.


*Make sure students develop a tracking system for their cuvettes.





* Stress keeping the spectrophotometer set on absorbance.


* Spot check spectrophotometer settings when visiting lab groups.





*Absorbance may turn up as a negative value if students have not waited for zero on the blank or if a value is essentially zero.


* Assign each spectrophotometer specific concentration(s).


** Prepare blank for each concentration. ( i.e., the 2.3 M spectrophotometer needs a cuvette with2.3 M media.) 


*Blanks remain at spectrophotometers. 





* Students may need to redo a portion to verify their values.





* Instructors should wipe down lab tables between sections using isopropyl (rubbing) alcohol.
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