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Purpose:  Identification of unknown bacteria from any one of a variety of sources, such as diseased plants or animals, contaminated food or water, or unique environments is an important skill required of microbiologists. Bacteria may be identified on the basis of cellular morphology, cultural traits, physiological characteristics, and in some cases, pathogenicity. In addition, some highly specialized techniques may be used to characterize a specific component of the bacterial cell.
Steps to Identify an Unknown:  The combined use of these features permits the identification of most bacterial species. You will be accumulating information necessary to identify your unknown starting with observations of results from Lab 4. 
1. Once the purity of the isolate has been established, the microbiologist performs procedures to obtain a morphological, cultural, and physiological profile that will aid in identification. Each test should be controlled to make sure that the culture medium is sterile and suitable for the test performed, the reagents are able to detect the desired products, and lab techniques are adequate. Known positive and negative controls are designated for each test.

2. To begin your identification, collect all your data on each unknown. It is probably best to begin eliminating possibilities and narrowing down your choices by first using the basic information on the cellular morphology and growth characteristics of our unknown bacterial species. Knowledge of the source of the unknown and the conditions under which it was originally isolated is often helpful in delimiting the genera to which the bacterium may belong (you do not have this information for this assignment). Indeed, this information, together with details of cellular morphology and the Gram stain reaction will frequently enable a microbiologist to narrow the search to a small group of genera. For example, a Gram-positive, motile, spore-forming rod isolated from soil by aerobic incubation on a non-selective medium is almost certainly a Bacillus and there is no need to look elsewhere. 

3. To continue your identification, examine the results of your biochemical tests and consult references, Bergey’s, and your text. Compare the results you have obtained with descriptions of bacterial genera and species in the references. Try to match your results with a particular genus and species. Note any discrepancies and try a different organism, or try to explain the discrepancy. In identifying microorganisms, you must be sure of your results; often repeating a test procedure is prudent. If the results are still inconclusive, consider this when making a final decision on identification. Ask your instructor for assistance only after you have exhausted all other resources!

4. The observations and results obtained following these experimental procedures will be your basis for identification. The science of classification is called taxonomy and deals with the separation of living organisms into interrelated groups. Bergey’s Manual of Determinative Bacteriology is the official taxonomic key containing the orders, families, genera, and species of all known, classified bacteria. 

5. Your report should contain all data on your unknown from Labs 4, 6, 7, 8, and 9, the published test results for possible genera and species, and a narrative explanation of how you went through the process of identifying your unknown. If you cannot define the genus and species, explain why in your report. Include other tests described in the references that were not done in the laboratory but could have helped you with your identification. The assignment instructions will provide more explanation. 


Assignment Instructions:  Unknown Report
Prompt:  You are a microbiologist employed by a major company. You have been asked to identify a particular troublesome microorganism that has been isolated from a source somehow related to the company. You must identify the organism. Based on the identity of the microbe, you will create the fictional scenario (type of company, source from which the microbe was isolated, and specific problem it caused). It may be directly health-related (i.e., your employer is a medical facility), food-borne (you work for a restaurant or food producer), or anything in which a product your employer produces has been contaminated. Be creative! Your target audience is the institution in charge of overseeing the quality of your company’s services or products. You must convince them the problem has been solved and will not recur. 
Listed below are the main components of the report as well as the expectations for each section.
Introduction:
· The introduction should describe the situation, including the type/name of the company and any relevant background leading to the isolation of the microorganism. (How was the problem first noticed? Symptoms in the patient? Problems with quality of product? etc.)
· Background relevant to the specific organism as it relates to your scenario. Introduce microbiological concepts and theories that will be needed to explain results later in the paper. Think of environmental conditions preferred/required by the microbe, etc. 
· Start broad, with a discussion of the family or genus, and lead up to the species name.
Materials and Methods:
· Briefly describe the most important tests used to identify the unknown organism. 
· Make it known what each test was testing for and how you would read the results. 
Results:
· Add your descriptive chart to the report of this section. This includes results from labs 4, 6, 7, 8, and 9.
· This chart tends to get messy as we do more labs. You may want to retype it. 
· Add it as an appendix to the end of your report. 
Discussion:
· Use this section to describe why you believe your unknown is a particular bacterium and the thought process that led to that conclusion. 
· Make sure all your reasoning is based on data, information and evidence and that all your reasoning has a purpose.  
· Identify any key tests that aided in the identification of your unknown. 
· If there were any problems, mention them and explain why the tests were misinterpreted. Discuss possible improvements or changes that could be made for future tests.
· Mention two additional tests that could be performed to further prove the unknown is correctly identified.
· Make sure you give some background on the organism. Where is the organism found and how might it have contaminated your product?
· Use the final statements to explain steps that your company has taken (or will take) to correct the problem and try to ensure it won’t happen again. If this is a specific medical case, this may include treatment and education to the patient regarding future prevention. 

Unknown Descriptive Chart (Results)

Student: ________________________________                  Culture Number: ___________________________

Morphological Characteristics
Gram stain: negative _______ positive ________
Cell shape: cocci ____________ rod ______________
Motility: motile ___________non-motile__________

Cultural Characteristics
Oxygen requirements: aerobic ___________ facultative ________________
Colony color:  white __________  red ____________  yellow ___________  clear _____________
Growth at:  4°C __________  23°C ___________ 37°C __________

Physiological Characteristics
Fermentation		Acid		Gas
     Glucose		_____		______
     Lactose		_____		______
     Sucrose		_____		______
Urease:  _________________________________________
Sulfide:  _________________________________________
Indole:  __________________________________________
Nitrate reductase:  _____________________________
Casein hydrolysis:  _____________________________
Catalase:  ________________________________________
Cytochrome oxidase: ___________________________
Growth on MacConkey? Yes _____ No __________                       If yes:  Colony color on MacConkey:  red ______ clear _____


