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IDENTIFICATION OF OTHER UNKNOWN BACTERIAL 

SPECIES: OU 
 

 
I. OBJECTIVES 
 
• To demonstrate the capacity to utilize previous laboratory experiences to accurately 

interpret tests conducted to identify a certain organism. 
 
• To demonstrate skill in coordinating the usual laboratory work with that of identifying 

an unknown organism. 
 
II. INTRODUCTION 
 
 This is your other unknown identification project. The unknown species that will 
be given to you does not belong to the Enterobacteriaceae family and thus we call it the 
"Other Unknown" or OU. You need to go back and study the "Identification of Unknown 
Bacterial Species: General Aspects" chapter carefully to refresh your memory as to what 
is deemed important in this identification process. 
 

Your first step is to collect some preliminary information such as optimum growth 
temperature and colony morphology and perform a Gram stain to place the species in a 
broad taxonomic group (Gram positive versus Gram negative). Each subsequent test 
should narrow down the choices until the genus and then the species are identified. The 
tests that need to be done are determined by consulting Bergey's Manual. We have 
actually done this for you already and have selected a series of diagnostic tests that will 
simply, quickly, and economically identify the organism under study.  

 
There are hundreds of characterization tests that one could perform, but only a 

few need be used if the initial grouping of organisms is carefully done (see “Diagnostic 
Tests for Identification of Bacteria” chapter). Using too many tests to identify the 
organism is not only costly but might lead to misidentification. A properly planned 
schedule will permit you to easily complete all the work on your unknown within a very 
short time. 
 
 The identification keys that follow are made to include only the microorganisms listed 
in the following table. The way the key was constructed is described in the next chapter. 
You still need to consult the Bergey's Manual to find the differences between genera and 
species of these organisms. Several copies of Bergey's Manuals are available at the 
Reserve Section at the Biomedical Library. 
 
 The most frequent causes of misidentification are errors in Gram reaction, shape, 
and motility. It is also a known fact using inoculum from an inhibitory (selective) type of 
medium (that may contain the non-visible inhibited organisms plus the test organism) will 
produce erroneous test results. This type of error can be avoided by using only general 
growth media to inoculate diagnostic tests. 
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 Most diagnostic tests require fresh cultures (i.e., not older than 48 hours), so do all 
plate or tube inoculations on the first lab session in the week. It is necessary that you 
read the chapter on diagnostic tests carefully before performing the actual inoculations. 
Also all the rules mentioned in the "Identification of Unknown Bacterial Species: General 
Aspects" chapter apply here.  
 
Bacteria        _       Gram Reaction 
Acetobacter aceti Negative Rod 
Actinobacillus suis* Negative Rod 
Aerococcus viridans Positive Coccus 
Alcaligenes faecalis Negative Rod 
Bacillus cereus** Positive Rod 
 
Bacillus megaterium Positive Rod 
Bacillus pumilus Positive Rod 
Bacillus subtilis Positive Rod 
Corynebacterium diphteria Positive Rod 
Corynebacterium xerosis Positive Rod 
 
Enterococcus (Streptococcus) faecalis*** Positive Coccus 
Micrococcus luteus Positive Coccus 
Moraxella lacunata Negative Rod 
Neisseria flavescens Negative Coccus 
Neisseria mucosa Negative Coccus 
 
Planococcus citreus Positive Coccus 
Pseudomonas aeruginosa Negative Rod 
Pseudomonas mendocina Negative Rod 
Pseudomonas putida Negative Rod 
 
Staphylococcus carnosus Positive Coccus 
Staphylococcus epidermidis Positive Coccus 
Staphylococcus saprophyticus Positive Coccus 
Streptococcus bovis Positive Coccus 
Streptococcus pneumoniae Positive Coccus 
Streptococcus pyogenes Positive Coccus 
 
Vibrio cholerae Negative Rod 
Xanthomonas fragariae Negative Rod 
______________________________________________________________________ 
*Our strain is oxidase negative 
**Our strain shows weak positive oxidase test while B. cereus is usually oxidase negative. 
***Our strain shows alpha or gamma hemolysis while usually E. faecalis has beta hemolysis. 
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III. PROCEDURE 
 
First Session 
 
Note: You need to keep a log of every test you do on your OU. Make sure you take 
copious notes. Such notes will become the “Daily Log” section of your final OU report. 
Pay specific attention to details such as the date, plate type, temperature of incubation, 
how the tests were done, changes in color, morphology of colonies, etc. Many students 
also use a digital camera to take color pictures of test results that can later be included in 
their OU report. 
 
1. Receive your unknown tube and immediately record its code label in your 

notebook. OU stands for the "Other Unknown". Label the unknown tube with your 
initials. Do not let the tube stand at room temperature for long. After finishing your 
work, return the tube to the refrigerator as soon as possible. 

 
2. Inoculate 3 BHI plates and incubate one at room temperature, one at 30° C and 

one at 37° C for 48 hours. These will determine the optimum temperature to grow 
your organism from now on. 

 
Second Session 
 
1. At the end of the incubation period, observe and write down the colony shape, 

color and morphology on all plates.  
 
2. Perform a Gram stain and note the Gram reaction. Perform a nigrosin stain, 

measure the average cell size and note the spatial cell arrangements from the 
broth culture given you in the previous session. Sometimes, these measurements 
are the only differences needed to distinguish between two closely related 
species. Finally, do a KOH test as a confirmatory Gram test. 

 
Third and Subsequent Sessions 
 
 You have now performed some of the main tests used in the identification of a 
bacterial species. At this stage, you know the cell shape and size, colony morphology, 
and Gram reaction of you unknown. From here on, you are the one who decides which 
other tests are necessary to pinpoint the unknown to its scientific name. For this 
purpose, use one of the dichotomous keys provided and make sure that you frequently 
consult the Bergey's Manual to check the results of your tests and determine your next 
step in the identification process. Also make sure that you thoroughly read each test that 
you are going to perform and get familiar with all its details before you start the test. 

 
 
 

________________________________________________________________ 
Use of any section of this Lab Manual without the written consent of Dr. Eby Bassiri, 

Dept. of Biology, University of Pennsylvania is strictly prohibited. 
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Positive Rods 

Motility 

- + 

Maltose Oxygen Req 

+ - A FA 

Amylase 

+ - 
Nigrosin Stain  

Cell Size 

Smaller Larger 

M 

Abbreviations: 
A= aerobe; M= microaerophile; FA= facultative anaerobe 
 -= negative; += positive  
S= sensitive; R= resistant 
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      Negative Rods 

Oxidase 

- + 
Gelatin Liq Oxygen Req 

A FA 

Motility 

- + 

Nitrate Test 

- 

M 

+ 

Nitrate Test 

- + 

+ - 

- + 

Gelatin Liq Glucose 

Abbreviations: 
A= aerobe; M= microaerophile; FA= facultative anaerobe 
 -= negative; += positive  
S= sensitive; R= resistant 

+ - 
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         Positive Cocci  

Catalase 

- + 

Oxygen Req Oxygen Req 

A FA FA A 

MSA 

- + 
Nitrate 

Test 

α, γ 

- 

M 

Motility 

- + 

+ 

M 

Hemolysis 

R S 

β 

Optochin 
Test 

Glycerol 
Test 

- + 

Abbreviations: 
A= aerobe; M= microaerophile; FA= facultative anaerobe 
 -= negative; += positive  
S= sensitive; R= resistant 
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Some Rules and Regulation Concerning Your OU Report 
 
• A test may be run only once, without penalty for points. Duplicate tests run 

simultaneously are not allowed. 
 

• If you are unsure about the result of a test and want the help of your TA, you lose 5 
points (5%) of the OU grade for each such consultation. 
 

• After the second session, you need to hand in what is called a “partial ID key”. This is 
actually a sheet of paper containing your name, your OU number, its Gram reaction 
and its cell shape. Your lab instructor will let you know whether you are on a correct 
footing or not. If you were not, correct answer(s) will be provided but 5 points will be 
deducted from your OU report grade. Although you will loose some points, it will 
prevent you from continuing your ID tests based on erroneous Gram reaction or 
shape. 

 
• Students are not permitted to go to the hall refrigerators to obtain their diagnostic test 

materials themselves but they are welcome to use the designated incubators and 
student refrigerators.  

 
• When working on your OU, before coming to the lab, go over what you need to do 

that day and make a list of the material that you will need. Each student will be 
provided with a form called Supply Request Form (or SRF) on which you can check 
off the supplies that you may need at each date. As soon as you come to the lab, 
give the filled-out SRF to your TA so he/she can get you the supplies and test 
material. 

 
• The following is a description of the OU report: 
 
1. All parts of the report must be typed. The only exception is the dichotomous keys 

that may be neatly drawn, although it is preferred that you do them on a 
computer. 

 
2. Cover Sheet: This must include a title for your paper, your name, unknown 

number and the name of your lab instructor. 
 
3. Introduction: This section briefly describes the nature of the problem and what 

methods are available in the literature to solve the problem. 
 
4. Daily Log: This is a detailed record of your work progress and must contain dates 

of inoculations, times of incubations, temperatures, results and observations, etc. 
Color drawings of your results help your presentation. This is equivalent to the 
“Materials and Methods” of a scientific paper. If you have taken any color photos 
of your test results, they could be included here with proper descriptions. 
 

5. Summary Data Sheet. This includes a summary of the main points of the 
procedure and observations. The best way to present this section is in two 



Microbiology  BIOL 275 
 

    
Dr. Eby Bassiri        ebassiri@sas.upenn.edu 
 

8 

columns, one stating the test and the other the outcome of the test. This way, the 
reader would find out at a glance what you did and what results you obtained. 
 

6. Results and Discussion: This section describes how you reached your final 
conclusion. Discuss how your data weeded out certain groups of organisms and 
how it helped you narrow down your remaining choices to one organism. This is 
the most important part of your report and it should be rather detailed. Describe 
the species in detail (e.g., pathogenic capabilities, characteristics, habitats, etc.) 
of your species. Describe what experience you obtained by doing this project and 
if such an experience would be of importance in your future career. 

 
7. Summary: This is a statement that gives the species name of your unknown. 

 
8. Dichotomous Key: This is a re-drawing of one of the given keys that pertains to 

your OU.  Make sure that the end of each branch terminates with an organism’s 
name. (See next chapter “Constructing an Identification Key”). However, there 
may be one or two empty slots in each key. 
 
Note: No key is provided for Gram negative cocci, so if your species belongs to 
this group, you need to make the key yourself. 
 

9. References: Use the scientific method of acknowledging the citations in your 
paper, as posted on the course BlackBoard. 
 

Grading 
 

Presentationn       10% 
Introduction        10% 
Daily log       10% 
Summary data sheet      10% 
Results and Discussion     30% 
 -Narrowing down (10%) 
 -Discussion of the organism (15%) 
 -Experience (5%) 
Correct identification of the organism-Summary  10% 
Dichotomous keys      10% 
References         5% 
Plating✖         5%  
 
nThe 10% presentation is mainly for your efforts in providing a neatly done paper. Color 
drawings (by hand or computer) would add to the clarity of your report and ease of 
understanding by a reader. 
✖Sometimes close to the end of the term, your TA will ask you to re-plate your unknown 
species via the quadrant method on a fresh BHI plate. This is to specifically test your 
ability of inoculation and obtaining individual colonies on the third and/or fourth quadrants. 
 
 

Final Notes 
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• As mentioned before, if you have major mistakes in the partial ID key, five points are 
taken off of your OU grade. Also answers to main questions about test results could 
cause loss of points. 

 
• The due date of each report is clearly stated in the lab syllabus. Lateness will not be 

tolerated. Five points a day (including weekends) will be deducted from each late 
report grade. Exceptions are if you have an emergency and you notify your lab 
instructor immediately. 

 
• If your lab instructor decides that you also do a PCR-ID on your OU species, then 

you must just hand in a single report for OU+PCR-ID projects. However, this single 
report should incorporate all the points mentioned above and also those for PCR-ID 
into one paper. 

 
• __________________________________________________________________________ 

Use of any section of this Lab Manual without the written consent of Dr. Eby Bassiri, Dept. of 
Biology, University of Pennsylvania is strictly prohibited. 

 


