Bio 183 Lab – Summer SESSION 1, 2022
Proposed ExperimentAL DeSIGN
Make sure to keep a copy of this document for future reference
TITLE OF PROJECT: ___________________________________________________

_______________________________________________________________________

_______________________________________________________________________

GROUP MEMBER Names & Emails:

Group member 1:______________________________

Group member 2: ______________________________

Group member 3: ______________________________

Group member 4: ______________________________

Make sure to keep a complete record of your group members’ information and ALL data collections and writing in the Group Google folder that you will share with your TA.  You will need to get in touch with each other throughout the semester and especially during the preparation of your final group paper and presentation.
The oral presentations related to these experiments will take place on Tuesday, June 21st, and your final papers will also be due on that date (or earlier).
Below is a selected list of seven species of bacteria displaying diverse physical and metabolic properties. Choose one of the species listed below for each experiment.
Warning: Humans are a natural host for all these bacteria, so try to avoid direct physical contact. If direct contact occurs, wash the exposed area with warm water and soap (omit soap for mucous membranes). Drug therapy (penicillin and aminoglycosides), may be required in severe cases. If a spill occurs, the bacteria can be neutralized with disinfectants such as 1% sodium hypochlorite, 70% ethanol, glutaraldehyde, formaldehyde, and iodines.

Selected Species of Bacteria
a. Bacillus megaterium

This gram-positive bacterium grows on Soy Agar with 10% Sheep Blood, or either of the two Nutrient Agars. Sporulation is not repressed by exposure to air. Aerobic or facultatively anaerobic. Wide diversity of physiological ability with respect to heat, pH, and salinity. 

b. Branhamella catarrhalis

This gram-negative bacterium grows on any Agar containing blood. Mainly aerobic, but some may grow weakly under anaerobic conditions. Temperature will affect this bacterium. Highly sensitive to penicillin and tetracycline. 

c. Clostridium sporogenes

This gram-positive bacterium will grow on the Nutrient Agar. It will not grow unless it is grown anaerobically. If growth occurs in air, it is scanty and sproulation is inhibited. Not susceptible to temperature changes. (will grow 10°C-65°C) Susceptible to tetracycline. 

d. Micrococcus luteus

This gram-positive bacterium will grow in Nutrient Agar. Strictly aerobic. Is susceptible to temperature changes. (Optimum 25°C-37°C) Susceptible to antibiotics. 

e. Pseudomonas fluorescens

This gram-negative bacterium will grow on the Peptone Iron Agar. It is aerobic, having a strictly respiratory type of metabolism with oxygen as the terminal electron aceptro; in some cases nitrate can be used as an alternate electron acceptor, allowing growth to occur anaerobically. Susceptible to Penicillin.

f. Rhodospirillum rubrum

This gram-negative bacterium will grow on the Nutrient Agar. This microbe likes it in the light and in the dark. It grows anaerobically in the light when it is undergoing photosynthesis. In the dark, it can grow aerobically with oxygen. Growth temperature is 25°C-35°C. 

g. Serratia marcescens

This gram-negative bacterium grows best on the Nutrient Agar. Grows best in anaerobic situations. Ideal temperature is 30°C-37°C. Resistant to Penicillin but may be susceptible to other drugs.

Note: This basic information is suggested to help you design a project.  It is by no means an exhaustive list of all these organisms’ properties.  Make sure to consult other sources of information before suggesting your experimental design.
For your projects, choose one species of bacteria and design an experiment that tests 2 conditions of an experimental variable (examples of experimental variables are listed below).
*Note: Be sure to have a control in each experimental design

Suggested Experimental Variables:

1. Agar

a. Nutrient Agar – General purpose medium used for the isolation of wide variety of bacteria. 

b. Nutrient Agar 1.5% - A basic media composed of a simple peptone and a beef extract. The gelatin peptone contributes organic nitrogen in the form of amino acids and long-chained fatty acids. The beef extract provides additional vitamins, carbohydrates, salts and other organic nitrogen compounds.

c. LB Agar
d. Tryptic Soy Agar - General purpose medium used for the isolation of wide variety of bacteria. Contains tryptone, soy (source of B vitamins and amino acids)

e. Tryptic Soy Agar with Blood base 

f. BHI Agar (Brain Heart Infusion agar)

2. Anaerobic/Aerobic

a. Anaerobic - The creation of energy through the combustion of carbohydrates in the absence of oxygen. 
b. Aerobic - The creation of energy through the combustion of carbohydrates and fats in the presence of oxygen. The only byproducts are carbon dioxide and water.
3. Antibiotic Disks  
a. Ampicillin (10 mcg)

b. Chloramphenicol (30 mcg)       
c. Erythromycin (15 mcg)

d. Gentamicin (10 mcg)

e. Penicillin G (10 units)

f. Streptomycin (10 mcg)

g. Tetracycline (30 mcg)

4. Sugar Response

a. Dextrose

b. Lactose

c. Maltose

5. Temperature (check thermometers for actual temperatures)
a. Refrigerate (~4°C)

b. Room temperature (~25°C)

c. Incubator (~28°C)

d. Incubator (~32°C)

e. Incubator (TBD if needed)

Important Tips/Hints/Ideas:

1. Make sure to include a control group in all your experiments.

2. Use 2 dishes per condition (2 replicates).
3. LABEL the underside of ALL dishes with section number, group name, bacterial species, and variable to be tested.

4. Bacteria grow at such a rapid rate that we will have enough time to run 2 experiments in the next 2 weeks.
Collecting Data:

Data should be collected for 2 consecutive days after the start of the experiment (at 24 and 48 hours). When collecting data, make sure to:

1. Record all the changes (or lack thereof) that you can observe.
2. Sketch and/or take pictures of your observations and record the percentage of the dish covered by the bacteria (to be later used in the presentation) and/or record any other results and measurements (i.e. size of zones of inhibition, # colonies, % area…).

3. Take pictures of the various petri dishes and set up to be later used in the presentation.
Example of Experiment:
1. Choose a species of bacteria (ex: Vibrio fischeri)
2. Obtain six dishes of the same type of Nutrient Agar. 

3. Take the bacteria out of the refrigerator; shake the vial up for approximately 2 minutes.

4. Obtain a CLEAN inoculating loop and put it in the bacteria. (Note: if using two different bacteria, use two separate loops as to avoid contamination.)

5. Smear the bacterium in all the dishes, trying to put the same amount in each dish. 

6. Label each dish with lab section number and name, and since the same bacteria is in each dish, as well as the same agar, it was not imperative to write all that information on the bottom/side of the dish. 

7. Take two of the dishes and leave them out in the room as the control (white light). 

8. Take two more dishes and put them under red light.

9. Take the remaining two dishes and put them under blue light. 

10. The next day, come back to the lab, record all your observations, and take pictures of all dishes.  

Suggestions for final report/presentation:

The presentation should be in Power Point format and approximately 10 to 15 minutes long. All group members should take an active part in the presentation. 
All presentations should include AT LEAST:

1) Background on the Bacteria

a. Who discovered

b. When discovered

c. What affect it has on humans

d. Where it is predominately found.

e. Normal hosts/ host sites

2) Experimental procedure/setup, composition of the agar(s) you used, treatment(s), controls

3) The collected data (presented as a graph, chart, or other easily-interpretable visual support)
4) Drawings, diagrams, or pictures

5) Results
6) Discussion

A clear list of the references used for the design and interpretation of you experiments

7) Summary of your first proposed experiment

1. Objectives of the research:______________________________________________

_______________________________________________________________________

_______________________________________________________________________


2. Bacteria used for experiment:___________________________________________

_______________________________________________________________________


3. Control:______________________________________________________________


4. Variables to be tested:__________________________________________________

_______________________________________________________________________

_______________________________________________________________________


5. Hypothesis on the expected outcome of the experiment (with rationale):
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
List of items needed and quantity of each:
Summary of your second proposed experiment

1. Objectives of the research:______________________________________________

_______________________________________________________________________

_______________________________________________________________________


2. Bacteria used for experiment:___________________________________________

_______________________________________________________________________


3. Control:______________________________________________________________


4. Variables to be tested:__________________________________________________

_______________________________________________________________________

_______________________________________________________________________


5. Hypothesis on the expected outcome of the experiment (with rationale):

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

List of items needed and quantity of each:
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