Introductory Microbiology Lab

Furlong/McFarlane

Optimal Growth Conditions




Name__________________________________________________________
The Investigation of the Optimal Growth Conditions of Three Microoganisms
The objective of this laboratory is to learn about the different salt and temperature requirements of extreme halophiles, halotolerant organisms, and non halophiles.  You will also learn how competition can influence growth when microorganisms are placed in sub-optimal conditions.  You will be working with three organisms:  Halobacterium halobium, Serratia marcesscens and Staphylococcus aureus.  
Halobacterium halobium is an extreme halophile that is classified in the domain Archaea.  It requires a large concentration of sodium chloride to grow well.  When it is cultured in the laboratory it requires at least 15% (wt./vo.) sodium chloride in the growth medium.  It grows optimally when the salt concentration is above 15%.  This bacterium produces light pink colonies when grown optimally, due to a pigment called rhodopsin.  Its optimal temperature for growth is 37 degrees C.  While it can grow at 25 degrees C, it requires a longer incubation time for growth and the growth is sparse.  

Serratia marcesscens is a non halophile.  It grows optimally at a 1% salt concentration in its media.  It can tolerate salt concentrations up to 5%, but it doesn’t grow very well when the salt concentration is above 3% (sparse growth and the colonies lack color).  Serratia marcesscens produces bright pink colonies when it is grown optimally, due to a pigment called prodigiosin.  Its optimal temperature for growth is 25 degrees C.  It also grows well at 37 degrees C, but sometimes loses that bright pink pigment at 37.  

Staphylococcus aureus is halotolerant.  It grows optimally at a salt concentration that is between 1% and 5%.  Sometimes it can tolerate salt concentrations up to 15%, but the growth is sparse when the salt is above 7.5%.  This bacterium produces creamy and sometimes yellowish colonies.  Its optimal temperature for growth is 37 degrees C.  It can grow at 25 degrees C, but does not grow well at that temperature.
Procedure Day One (homework):  
Your instructor is going to give you a sample that contains all 3 organisms.  You will be asked to perform an experiment that will isolate each individual organism from the sample.  The goal is to get isolated colonies of each of the 3 organisms.  Your homework is to design an experiment that will allow you to obtain isolated colonies of each organism.  Describe the experimental approach you would take and your expected results.  Make sure you describe any additives to the media you propose to use and the temperatures you plan to incubate your plates cultures in the experiment.  I have listed some hints below.

Hints

· You can use as many different plates as possible in this experiment.

· You can add whatever you like to the media.

· You can incubate the plates at whatever temperatures you desire.

· Describe the technique you will use to get isolated colonies and predict the appearance of each organism on each plate.  For example, for each plate state how much growth you would expect for each individual culture (sparse or abundant growth) and explain what color each culture should appear to be.  
· When writing your predictions you should remember that competition between two different organisms will influence the ability of each to grow.

Procedure Day Two:
Class Discussion:

The instructor will lead a group discussion on the problem you were asked to tackle.  Each person will be asked to volunteer their possible solutions for obtaining isolated colonies of the 3 organisms in the mixed culture.  You should take notes during this process as you learn what would work and what may not work.  

Small group discussion.  

You will work in groups of 3-4.  Your group members should share ideas and collaborate to create a single protocol for isolating the 3 microorganisms (Serratia marcesscens, Halobacterium halobium and Staphylococcus aureus).   All group members should agree with the final.  The protocol should be written with sufficient detail so that the instructor understands your approach and so that all group members can follow the protocol when you use it to perform the experiment.  Below is a list of materials that we have available to do the experiment.  Use this list as you write the protocol.  
List of materials available:  

· Nutrient Agar Plate media containing 1% NaCl 

· Nutrient Agar Plate media containing 5% NaCl 

· Nutrient Agar Plate media containing 10% NaCl 

· Nutrient Agar Plate media containing 20% NaCl 

· 25 degree C incubator

· 37 degree C incubator

After writing the protocol your group should include your predictions about the growth of each organism on each plate incubated under each condition chosen in your protocol.  Use a table similar to the sample below.  

Assign one person to write the protocol and predictions and include the name of each person in your group.  Email the protocol to your instructor.  Your instructor will post each protocol on the course web page for all group members to access later.  
Experiment


Your group will now perform the experiment as described in your protocol.  
Hints:  

· Be very careful to label everything well (include temperature and salt concentration)

· Remember you are trying to obtain isolated colonies (streak well!)

· Be careful to incubate in the correct incubators as indicated on your labels.  

Your plates will incubate for 3 days.  After 3 days you will make observations about the growth on each plate.  Try to identify each of the 3 microorganisms on your plates based on the descriptions you were given.  Identify the conditions where each organism actually grew optimally on your plates.  Finally, draw some conclusions about your data.  

Try to answer the following questions in your conclusions:

· Do you think you have the 3 organisms you were looking for?  How do you know?  

· Under what conditions did each organism grow?  Did that meet your expectations?

· Were you able to get isolated colonies of each?  Why or why not?  If you did not get isolated colonies of each then what would you do differently to get them?

· Does the amount of growth for each different kind of organism differ under the different conditions?  Explain.

· Does the amount of growth for each organism under each set of conditions match what you would have expected?  Why or why not?

· Is there a table or a graph that you can use to effectively show your results in a simple way rather than describing them in words only?  Please try to make a table or a graph to do this.  You can also take pictures if you have the means to do so (cell phone or camera).    

Homework:

Each person will write a laboratory report OR each group will make a presentation about the results and conclusions.  Ask your instructor.  See attachment for details about Laboratory Report and Presentation.  
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