
 

 

 

ADVANCED MICROBIOLOGY 
  

Revised 9/22/09 C - L - CR 

 3 - 3 - 4 
 

COURSE NUMBER: MLT 205 

 

PREREQUISITE(S): Successful completion of earlier program requirements 

 

CO-REQUISITE(S): None 

 

COURSE 

DESCRIPTIONS 

This course provides a detailed study of microorganisms and 
the currently accepted procedures for identification of these 
microorganisms in the clinical laboratory. 

 

TEXTBOOK(S): Mahon, Connie R. and George Manuselis.  Textbook of 
Diagnostic Microbiology.  3

rd
 ed.  Philadelphia: W.B. 

Saunders Company,2007. 
 

 

REFERENCE(S): Polansky, Valerie D. Quick Review Cards for Laboratory 
Science Examinations. Philadelphia: F. A. Davis Company. 
2000. 

 

OTHER REQUIRED 

MATERIALS, TOOLS, 

AND EQUIPMENT: 

A uniform is required.  Students must buy disposable lab 
coats, gloves, and face shields.  Lab coats and gloves must 
be worn during all lab procedures.  Face shields which cover 
the entire face and neck must be worn when there is danger 
of body fluid or chemical splash. 

 

METHOD OF 

INSTRUCTION: 

Course content will be taught by lecture, laboratory 
exercises, demonstrations, projects, and audiovisuals.  
Lecture material is enhanced with the aid of transparencies, 
powerpoint presentations and supplemental materials 
available to the students through Blackboard. 

 

GRADING SYSTEM: 94 - 100 = A   
86 - 93 = B 
80 - 85 = C 

75 - 79 = D 

Below - 75 = F 
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GRADE 

CALCULATION 

METHOD: 

Tests =   55%  
Homework, Quizzes, Affective Skills =     5%   
Labs, Lab Unknowns and Practicals =   15%  
Final Exam =   25%  

 = 100%  

 

ATTENDANCE 

POLICY: 

 

The student is responsible for punctual and regular 
attendance in all classes, laboratories, clinical practical, 
internships, field trips, and other required class activities.  
The College does not grant excused absences; therefore, 
students are urged to reserve their absences for 
emergencies.  When illness or other emergencies occur, the 
student is responsible for notifying instructors and completing 
missed work if approved for late submission by instructors. 
 
A student who is absent more than 20% of the time (14.0 
hours) will initiate withdrawal from the class in accordance 
with policy described under withdrawal policy below. 
 

Program Specific Attendance Policy: 
After an absence, the student is responsible for contacting 

the instructor upon returning to school (not the next time 
the class meets) to schedule a time to make up tests, labs, 
or other assigned work missed due to absence. Failure to 
contact the instructor or to complete the test, lab, or other 
assigned work on the agreed upon day will result in a grade 
of “0”. The student is responsible for all lecture notes, 
assignments, etc. missed due to absence. (Any pop quizzes, 
assigned homework, or other unannounced work which is 
discussed in class cannot be made-up and the absent 
student will receive a “0” daily grade for the assignment.) Any 
other assignments not returned on the designed day must be 

turned in to the instructor on the day the student returns to 
campus. Due to the complexity of the test and lab 
preparation time, tests and/or labs cannot be completed 
before the schedule date and time.   
 
The student will be counted absent for the number of 
minutes the class is left early. After the second offense of 
leaving class early, the student will be counted absent for the 
whole class (55 minutes). 
 
It is common courtesy to inform the instructor if an 
emergency arises and you must leave the class early.  
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The student is tardy if not in class at the time the class is 
scheduled to begin.  The door will be locked when the class 
begins. After class begins, the student should not knock on 
the door but should wait until the first break to enter the 
classroom. The student will be counted absent for the 
missed time. Excessive tardiness may result in dismissal 
from the program due to violation of the attendance policy. 
 
Instructors maintain attendance records.  However, it is the 

student’s responsibility to withdraw from a course.  A 
student enrolling in and attending at least one course 
session remains enrolled until the student initiates a 
withdrawal. 
 

Withdrawal Policy:  During the first 75% of the course, a 
student may initiate withdrawal and receive a grade of W.  A 
student cannot initiate a withdrawal during the last 25% of 
the course.  Extenuating circumstances require 
documentation and approval by the appropriate department 
head and academic dean. 
 

Absences for Religious Holidays:  Students who are 
absent from class in order to observe religious holidays are 
responsible for the content of any activities missed and for 
the completion of assignments occurring during the period of 
absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class 
and do not wish such absences to penalize their status in 
class should adhere to the following guidelines: 
 

1. Observance of religious holidays resulting in three or 
fewer consecutive absences:  Discuss the situation 
with the instructor and provide written notice at least 
one week prior to the absence(s).  Develop (in writing) 
and instructor-approved plan which outlines the make 
up of activities and assignments. 

 
2. Observances of religious holidays resulting in four or 

more consecutive absences:  Discuss the situation 
with the instructor and provide the instructor with 
written notice within the first 10 days of the academic 
term.  Develop an instructor-approved plan with 
outlines the make up of activities and assignments. 
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CLASSROOM 

CONDUCT:  

 

ACADEMIC DISHONESTY:  Students are expected to uphold the 
integrity of the College's standard of conduct, specifically in 
regards to academic honesty.  All forms of academic 
dishonesty including, but not limited to, cheating on 
assignments/tests, plagiarism, collusion, and falsification of 
information will call for disciplinary action.  Disciplinary action 
imposed may include one or more of the following: written 
reprimand, loss of credit for assignment/test, termination 
from course, and probation, suspension, or expulsion from 
the College.  For further explanation of this and other 
conduct codes, please refer to the Student Handbook. 
 

CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, 
pagers and beepers are not permitted to be turned on or 
used within the classroom.  Use of these devices during 
classroom time will be considered a violation of the student 
code as it relates to “disruptive behavior.”   

 

CLASS/LAB 

PROCEDURES: 

SAFETY GUIDELINES 
 
Students are required to wear personal protective equipment 
and closed toe shoes when working in the laboratory.  The 
lab coat, gloves, and face shield must be removed before 
leaving the lab area. Contaminated equipment must be 
properly disposed of and replaced.  Universal precautions 
must be practiced as mandated by the Occupational Safety 
and Health Administration (OSHA).  The safety rules learned 
in MLT 101 must be practiced at all times.  Any accidents 
should be reported to the instructor immediately. 
 

MISSED TESTS/QUIZZES: 
 
Any student absent on a test day will be responsible for 
making up the test and any other material covered on the 
day of absence.  The student must take the missed test by 
the end of the second day the student returns to school (not 
the next time the particular class meets) in the testing center 
(Room E-3) unless other arrangements are made.  The 
Testing Center's operating hours vary and are posted on the 

door of E-3. All makeup tests and quizzes will be in a 

discussion format.  
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MISSED LABORATORY EXERCISES: 
 
It is very difficult to reconstruct laboratory exercises.  
Therefore, every effort must be made to be present for each 
laboratory exercise.  If the student is absent for a laboratory 
exercise, the student will receive a zero (0) for that lab.  The 
student will still responsible for any information covered in 
the laboratory during the absence. If the skills are something 
the student needs to progress, it is the responsibility of the 
student to arrange with the instructor a suitable make-up 
time; however, the grade will not change. 
 

SPECIMEN COLLECTION: 

 
Students in the MLT Program are responsible for assuming 
the roles of health care provider and patient in MLT 
laboratory sessions.  In order to fulfill this responsibility, 
students must obtain, as well as provide, clinical specimens. 

 

READING REQUIREMENTS: 
 
Reading assignments are given in the class schedule.  
Objectives for each unit have been prepared to guide the 
reading of assignments.  It will be very important for students 
to come to class prepared to discuss the reading 
assignments, to ask questions, and to clarify difficult 
concepts.  In addition to required readings, books and 
journals are available which can be loaned to students. 
These materials have been selected to provide both basic 
and more advanced reading materials, depending on the 
individual needs of the student. 
 

LAB PRACTICALS: 
 
Lab practicals are given from time to time to assess the 
student’s ability to perform basic laboratory skills, and to 
accurately perform and interpret laboratory tests. 
 

USE OF CALCULATORS DURING TESTS/EXAMS: 
 
Only the uses of basic mathematical calculators are allowed 
during a test/exam and are provided by the instructor. This 
would also exclude the use of PDA (Personal Digital 
Assistants), Laptop Computers, Cell Phones or any other 
device that may double in use as a storage or recording 
device of any test materials. 
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USE OF BLACKBOARD DURING TESTS/EXAMS; 
Some MLT quizzes, tests and exams are in Blackboard; 
most of these assessments will be administered in the Open 
Computer Lab (Room 314) and proctored by the instructor. 
 

 

ACCOMMODATIONS: 

 

Students who need special accommodations in this class 
because of a documented disability should notify Student 
Disability Services.  You may contact Student Disability 
Services by calling, (864) 592-4811, toll-free 1-800-922-
3679; via email through the Spartanburg Community College 
web site at www.sccsc.edu/SDS/; or by visiting the office 
located in the Dan Lee Terhune Student Services Building, 
room 112 of the Spartanburg Community College campus.  
By contacting Student Disability Services early in the 
semester, students with disabilities give the College an 
opportunity to provide necessary support services and 
appropriate accommodations. 

 

http://www.sccsc.edu/SDS/
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COURSE 

COMPETENCIES & 

OBJECTIVES: 

Upon satisfactory completion of this course, the student 

will be able to: 
 

COMPETENCY I:  Demonstrate basic microbiological techniques    

                                   and knowledge for identifying the clinically  

                                   significant bacteria. 

          

Cognitive Objectives:  

  

1. Define the following terms: 

               A.  Clinical microbiology   E.  Opportunistic pathogen   

               B.  Bacteriology                    F.  Virulence    

C. Infectious disease           G.  Normal (resident) flora 

D. Pathogen                                    

2. Describe how bacterial names are correctly written.       

3. Discuss the five general steps in processing a patient specimen  

       received by the microbiology section. 

4. State how colony morphology is described. 

5. Differentiate between the three types of hemolysis produced by 

colonies on sheep blood agar. 

6. Describe the three basic shapes of bacteria and types of    

arrangements in which they occur and define pleomorphism. 

7. Describe a capsule and discuss its importance to virulence and  

      identification of some bacteria. 

8. Describe the structures that permit some bacteria to move 

around, and describe how motility testing is done. 

9. Define bacterial spores and state their significance to bacterial  

      survival under harsh conditions. 

10. Distinguish between the oxygen requirements of aerobes, 

anaerobes, microaerophiles and capnophiles, and describe their 

appearance in thioglycollate broth. 

11. Describe facultative bacteria based on their oxygen 

requirements and growth in thio. 

12. A. Describe the Gram stain procedure and state the purpose of    

    each reagent used. 

      B. Correctly prepare, stain and interpret a Gram stained smear. 

13. Differentiate between the various categories of culture media 

used in microbiology; list and define common primary isolation 

media: 

A.  general/supportive  C. selective 

B.  enriched   D. differential 

14. Describe the safety precautions and safety equipment used in 

the microbiology laboratory. 
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15. Distinguish between disinfection and sterilization with respect 

to the effect on bacterial vegetative and spore forms, and list the 

disinfectants that are most effective. 

16. Describe the correct sterilization conditions of the autoclave and 

drying oven, and describe when each is used. 

17. Describe the categories and give examples of quality control 

methods used in the microbiology laboratory. 

          

 Psychomotor Objectives: 

 

1. Correctly prepare, stain, and read a Gram stained smear. 

2. Perform the streaking for isolation technique and adequately 

isolate colonies on laboratory media. 

3. Demonstrate proper technique for the handling and disposal of  

      bacterial specimens. 
 
 

COMPETENCY  II:  Master all processes and procedures to 

                                     identify the clinically significant            

                                     staphylococci and distinguish them from the  

                                     micrococci. 

          

 Cognitive Objectives:   

          

1. List two major characteristics of the family Micrococcaceae  

that distinguish its members from other gram positive cocci, 

and identify PIM on which they grow. 

2. A. Explain the purpose, major constituent /inhibitors of the 

following media for the isolation and identification of the 

Micrococcaceae:           

     (1)  Sheep blood agar (SBA)  

     (2)  Thioglycollate Broth (Thio) 

     (3)  Colistin naladixic acid (CNA)  

     (4)  Phenylethyl  alcohol agar (PEA)   

     (5)  MacConkey (MAC) 

     (6)  Eosin Methylene Blue (EMB) 

3. Describe the major biochemical test results that distinguish the 

micrococci from the staphylococci. 

4.  A . Describe the colony morphology of Staph aureus on  SBA   

     and CNA. 

       B. Describe the  biochemical test results that  distinguish Staph   

          aureus from the coagulase negative staphylococci and   

          micrococci. 

(1) Coagulase (slide/tube) 

(2) Latex agglutination  
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           (3) DNAse (thermonuclease) production 

           (4) Mannitol fermentation 

     C.  Describe the major infections caused by Staph aureus, and  

          associated patient specimens for its recovery in the clinical    

          lab. 

     D.  List and describe the effect of 4 toxins and 6 enzymes that   

          contribute to the virulence of Staph aureus. 

     E.  Describe antibiotic resistance of Staph aureus including     

           beta- lactamase and MRSA/ORSA detection methods. 

5. Distinguish between the coagulase negative staphylococci, and 

the major test for distinguishing them when recovered from 

urine specimens. 

A. colony characteristics C. Novobiocin susceptibility 

B. coagulase test results          D. Mannitol  fermentation 

6. Compare the major infections associated with Staph 

epidermidis and Staph saprophyticus. 

7. List how wound and urine specimens should be properly stored 

in the lab if they cannot be processed in a timely manner, and 

list/describe the normal flora associated with wound or urine 

specimens. 

8. Calculate a urine colony count when a urine is plated with 

either a 1.0uL or 10 uL loop. 

 

 

Psychomotor Objectives: 

          

1. Perform and interpret biochemical tests to distinguish the 

staphylococci. 

2. Observe distinguishing colony traits of the staphylococcus 

species and prepare and read Gram stained smears of them. 

         
 

COMPETENCY III:  Master all processes and procedures to  

                                   identify the clinically significant streptococci. 

 
 

Cognitive Objectives:   

          

1. Describe the general traits of the genus Streptococcus that 

       differentiate them from staphylococci. 

2. Describe the general colony traits and three hemolytic 

patterns that characterize streptococci on SBA or CNA. 

3. Associate the following streptococci with the type of 

hemolysis they produce: 

                A.  Group A streptococci (Streptococcus pyogenes) 
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                B.  Group B streptococci (Streptococcus agalactiae) 

                C.  Group D Enterococcus (Enterococcus faecalis) 

                D.  Group D streptococci (Streptococcus bovis) 

                E.  Viridans streptococci 

                F.  Streptococcus pneumoniae 

4. Demonstrate the ability to distinguish the streptococci based on 

their colony appearance, hemolysis,  and recovery from various 

patient specimens or the patient’s infection. 

5. Describe the significance of Streptolysin O and Streptolysin S 

to the streak/stab method of isolation of Group A streptococci, 

or to incubation in increased CO2. 

6. Describe how the streptococci are grouped based on the 

Lancefield typing system. 

7. Compare the serological identification of: 

            A.  Streptococcal Groups A, B, C, D, F, and G colonies    

                  by latex agglutination (i.e., Streptex) and Group A   

                  sequellae by ASO testing. 

B. Pneumococcus by latex agglutination and the Neufeld                        

Quelling test. 

C. Direct antigen detection of Group A strep from throat 

swabs 

D. Direct antigen detection of Group B strep from vaginal 

swabs 

8. Interpret biochemical tests to identify the streptococci ,  noting  

positive results  and  

      stating the principles of each test. 

      A.  Beta hemolytic strep (Groups A B, C, F, G)  

            (1) Bacitracin (Taxo A) susceptibility 

            (2) Latex agglutination testing 

            (3) Pyrrolidonyl arylamidase (PYR)    

            (4) CAMP test 

            (5)  Sodium hippurate hydrolysis 

      B.  Alpha strep (viridans and Strep pneumo) 

            (1) Optochin susceptibility (Taxo P/ethylhydrocupreine  

                  di HCl) 

            (2) Bile solubility (sodium deoxycholate) 

      C.  Group D streptococci (Enterococcus faecalis/Streptococcus     

            bovis) 

           (1) PYR      

           (2) Salt tolerance  (growth/6.5% NaCl)  

           (3) Bile esculin 

9. Describe the nutritionally variant streptococci 

(Abiotrophia): 

         A.  State 3 alternative names for them 

B.  Describe how they may be isolated on SBA 
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C.   Describe what they lack nutrionally. 

10. Demonstrate the ability to correctly interpret biochemical tests 

to differentiate the streptococci using the Strep ID Quad plate. 

11. State the antibiotic generally used to treat streptococcal 

infections and state the exception related to: 

                 A.  Pneumococcus:  the 1.0 ug oxacillin screen 

                 B   Enterococcus:  susceptibility testing 

12. Identify the major diseases associated with major 

streptococcus pathogens, and list the associated body sites that 

might be cultured. 

13. Describe the proper collection and storage and the normal 

flora associated with respiratory (throat,sputum) and vaginal 

specimens. 

 

  Psychomotor Objectives: 

 

1. Select, perform, and interpret biochemical tests for the              

identification of an unknown streptococcus streptococci. 

2. Prepare and read Gram stained smears of the streptococci. 

3. Evaluate a Gram stained sputum smear for the presence of 

pneumococcus.          

          

  Affective Objectives: 

          

1. Demonstrate appropriate problem solving techniques by 

independently identifying an unknown streptococcus. 

          

 
 
 
 

COMPETENCY IV:  Master all processes and procedures to  

                                      identify the clinically significant Neisseria  

                                      and Moraxella catarrhalis. 

    

       

Cognitive Objectives:   

          

1. Describe the general traits of genus Neisseria and Moraxella  

      catarrhalis: 

A. Gram stained appearance 

B. Catalase reaction 

C. Oxidase reaction 

2. Explain the major ingredients and purpose of the following 

media for the isolation and identification of  Neisseria and state 
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the best incubation conditions. 

A.  Chocolate agar (CA) with Isovitalex 

B.  Modified Thayer-Martin agar (MTM) 

C.  Cystine tripticase semisolid agar (CTA) 

3. Identify the major infections associated with Neisseria 

gonorrhoeae, Neisseria meningitidis and Moraxella catarrhalis, 

and state the satisfactorily collected patient specimens 

associated with these infections. 

4. Interpret biochemical test results and growth and appearance 

on laboratory media to differentiate the pathogenic Neisseria 

from the saprophytic Neisseria and Moraxella catarrhalis: 

                A.  Growth on SBA             D.  CO2 requirements 

                B.  Growth on CA              E.  CTA sugar utilization 

                C.  Growth on MTM            F.  DNAse   methyl green 

1. Describe for the typical arrangement and location of Neisseria 

gonorrhoeae in Gram  

      stained smears, and differentiate its presumptive identification    

      in male urethral versus female cervical specimen smears. 

2. State the special antibiotic susceptibility testing done on 

Neisseria gonorrhoeae isolates: 

                   A.  Beta lactamase 

       B.  Modified Kirby-Bauer 

3. Describe the nutritionally variant gonococci and state their  

         significance. 

4. Describe the serological identification of Neisseria gonorrhoeae 

and Neisseria meningitidis. 

                  A.  Direct antigen detection from specimens 

                  B.  Serological detection of culture isolates 

5. Describe the normal flora contaminants associated with 

cerebrospinal fluid (CSF), ear and eye cultures, and state the 

normal ranges for CSF test results. 

       

Psychomotor Objectives: 

          

1. Perform rapid presumptive identification tests to identify 

Neisseria gonorrhoeae and Neisseria meningitidis. 

2. Observe direct Gram stained smears for the presence of 

Neisseria gonorrhoeae or Neisseria meningitidis. 

 

 Affective Objective: 

1. Appreciate the importance of maintaining the confidentiality of 

patient test results, and accurately performing and interpreting 

test results. 

2. Demonstrate effective written communication skills to address 

each issue raised in a laboratory scenario. 
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COMPETENCY V:  Master all processes and procedures to  

identify the clinically significant Haemophilus,  the HACEK Group 

and Capnocytophaga. 

                                     

Cognitive Objectives:   

          

1. Describe the general traits of genus Haemophilus: 

A. Gram stained appearance 

B. X and V factor requirements (and ALA porphyrin test) 

C. Growth on SBA and MAC 

D. Growth on CA/incubation atmosphere 

2. Differentiate the Haemophilus species based on the X and V 

factor tests and the ALA porphyrin test. 

3. Describe the major infections and clinical specimens cultured 

to recover Haemophilus influenzae. 

4. Distinguish between the Haemophilus influenzae variants and 

state their clinical significance: 

                  A.  Encapsulated and non-encapsulated forms 

B. Type b 

C. Biotypes I-VI 

3. Interpret biochemical test results and observations to identify  

         Haemophilus influenzae: 

                A.  X and V factor requirements 

                B.  Growth on SBA, MAC, and CA 

                C.  Colony appearance and odor on CA 

6. Describe Haemophilus influenzae as related to: 

                A.  Satellitism 

                B.  Direct antigen detection 

                C.  Antibiotic susceptibility testing: 

                     1.  Beta lactamase 

                     2.  Modified Kirby-Bauer 

7. Describe the infections caused by Haemophilus ducreyi and 

Haemophilus influenza, biotype III (Haemophilus aegyptius). 

8. Describe the appearance of Haemophilus ducreyi in a direct 

smear of a "soft" chancre. 

9. Identify the bacteria included in the HACEK Group of 

fastidious bacteria. 

10. Describe Capnocytophaga and the HACEK bacteria with    

respect to: 

A. major infection each causes 

B. growth requirements and distinctive colony traits 

C. distinctive gram stain morphology 

11. Describe the normal flora associated with blood culture 

specimens. 
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   Psychomotor Objectives: 

          

1. Perform and interpret biochemical tests for the rapid 

presumptive identification of Haemophilus influenzae. 

2. Observe direct specimen (sputum/CSF) smears for the presence 

of Haemophilus influenzae. 

 
 

 

COMPETENCY VI:  Master all processes and procedures to  

                                     identify the clinically significant  

                                     Enterobacteriaceae. 

            

Cognitive Objectives:   

          

1. Differentiate between the terms enteric, coliform and enteric 

pathogen.  

2. Describe the general characteristics of enterics: 

A. Gram stained morphology 

B. Colony morphology of SBA, MAC/Eosin Methylene 

Blue (EMB), and growth in Thio 

C. The four major biochemical characteristics: 

                      1.  oxidase      3.  glucose fermentation 

                      2.  catalase      4.  nitrate reduction 

3. Differentiate motile enterics from nonmotile ones: 

A. State the type of flagellae most motile enterics possess. 

B. Describe how motility media is inoculated and 

incubated. 

C. Compare the appearance of the motile and nonmotile 

enterics in motility media. 

D. List the three major genera of enterics that are nonmotile 

at 35
o
C. 

E. Identify the enteric that is motile at 25
0
C, but 

nonmotile at 35
0
C. 

4. List and describe the general serological characteristics of the  

        members of Enterobacteriaceae. 

5. Describe the diseases associated with the enterics. 

6. Define Eosin Methylene Blue (EMB) and MacConkey 

(MAC) as to: 

A. purpose 

B. type of medium 

C. inhibitory agents/differential agents  

D. indicator dyes 

E. appearance of lacotse -/+ ones 

7. List and describe the tests incorporated in Triple Sugar Iron 

(TSI) and interpret TSI reactions to determine the positive and 
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negatives for each of the following: 

A.  Glucose fermentation       

B.  Lactose fermentation   

C.  Sucrose fermentation        

D.  Gas production  

E.  H2S production 

8. Define the stool isolation medias Xylose Lysine Deoxycholate 

(XLD), Hektoen (HE), Salmonella Shigella (SS), and Bismuth 

Sulfite (BS): 

               A.  purpose 

               B.  type of medium 

               C.  most common inhibitors 

               D.  purpose of dye indicators 

               E.  appearance of Salmonella and Shigella 

F. appearance of non-enteric pathogens 

9. Describe the use of Gram Negative (GN) broth, Selenite broth, 

and Tetrathionate broth for the recovery of Salmonella and 

Shigella from stool specimens. 

10. Describe the principle of each biochemical test listed below 

and give the positive and negative reations of each: 

A. Indole 

B. Methyl Red (MR) 

C. Voges-Proskauer (VP) 

D. Citrate 

E. Urease 

F. DNAse 

G. Decarboxylase: Lysine/Ornithine 

H.  Phenylalanine deaminase (PD/PAD) 

I. ONPG 

11. Interpret TSI reactions and the key biochemical tests for  

                distinguishing:       

                A.  E. coli/Shigella/Edwardsiella 

                B.  Klebsiella/Enterobacter/Serratia 

                C.  Citrobacter/Salmonella 

                D.  Proteus/Providencia/Morganella 

                E.  Yersinia species 

12. Describe the serological screen/testing for Salmonella and 

Shigella. 

13. Explain how ONPG is used to rule in/out Shigella sonnei and 

Salmonella arizonae. 

14. Describe the isolation and/or identification of Yersinia 

enterocolitica: 

A. Cefsulodin-irgasan-novobiocin (CIN) media 

B. Motility  

C. "sick" TSI reaction 
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15. Describe MAC with sorbitol (SMAC) media used to screen for  

E. coli (0157/H7), and  the serological identification of culture 

isolates. 

16. Describe the characteristic colony traits on SBA and/or 

EMB/MAC and biochemical tests (including IMViC if 

applicable) to provide the rapid, presumptive identification of: 

                A.  E. coli 

                B.  Klebsiella species 

                C.  Proteus species 

                D.  Serratia species 

17. Describe the correct storage conditions for patient specimens 

for routine, aerobic bacterial culture:  sputum. urine, CSF, 

stool. 

18. Describe how the quality of sputum specimens is determined 

by a Gram stained smear. 

                     

Psychomotor Objectives: 

          

1. Select media, perform and interpret biochemical test results to 

identify unknown enterics, using both rapid, presumptive tests 

and the Enterotube II. 

2. Observe and evaluate direct specimen smears for the presence 

of enterics.         

          

Affective Objective:          

1. Demonstrate effective written communication skills by    

describing the principle of the (TSI) reactions used to screen for 

enteric pathogens. 
 

 
 

 

COMPETENCY VII:  Master all processes and procedures to  

                                       identify the clinically significant  

                                       nonfermentative gram negative bacilli. 

            

Cognitive Objectives:   

 

1. Differentiate the nonfermentative bacilli from the 

Enterobacteriaceae: 

A. carbohydrate utilization 

B. TSI reactions 

2. Interpret Hugh Leifson oxidative-fermentative (OF) media to  

      differentiate fermenters, oxidizers, and non-utilizers. 

3. Interpret lab test results to identify Pseudomonas aeruginosa: 
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A. Gram stain and colony morphology on SBS, MAC/EMB 

B.   Characteristic odor 

            C.  motility, oxidase, and catalase reactions 

            D.  the two major pigments it produces 

            E.  key positive biochemical test results 

            F.  antibiotic resistance 

            G.  major infections it causes 

4. Distinguish Pseudomonas aeruginosa from the Pseudomonas  

        fluorescens/putida group with respect to pigment production       

        and growth at 42
o
C. 

5. Describe Acinetobacter baumannii: 

A. Gram stain and colony morphology of SBA, MAC/EMB 

B. oxidase and catalase reactions 

C. carbohydrate utilization 

D. most common infections it causes 

6. Differentiate Acinetobacter from Moraxella and Neisseria 

based on their oxidase reactions. 

7. Describe Stenotrophomonas maltophilia: 

                A.  Gram stain morphology        

                B.  oxidase reaction 

                C.  pigment production 

                D.  key carbohydrate used 

                E.  major infections 

8. Describe the infections most often associated with 

Burkholderia cepacia, and its rapid presumptive identification. 

9. Describe the characteristic colonies of  Chryseobacterium 

meningosepticum and Alcaligenes, their rapid presumptive  

         identification, and infections they cause. . 

10. Describe the unique distinguishing traits of the following 

bacteria that  may cause endoocarditis: 

A. Cardiobacterium 

B. Actinobacillus 

C. Capnocytophaga 

 

Psychomotor Objective: 

          

1. Perform rapid laboratory tests to presumptively identify 

unknown nonfermenters.       

             

Affective Objective: 

          

1. Demonstrate effective team-building skills to identify 

unknown nonfermenters. 
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COMPETENCY VIII:  Master all processes and procedures    

                                         To identify the clinically significant  

                                         miscellaneous gram negative  bacilli. 

Cognitive Objectives:  

          

1. Interpret laboratory test results to identify Vibrio cholerae: 

A. Gram stained and colony morphology on SBA/MAC 

B. halophilic trait (growth in 0% and 7-8% sodium 

chloride) compared to Vibrio parahaemolyticus 

C. glucose metabolism 

D. oxidase reaction 

E. colonies on Thiosulfate Citrate Bile salts Sucrose 

(TCBS) media 

F. distinction between classic and El Tor biovars 

G. usual habitat and infections it causes 

H. how to quickly distinguish it from enterics 

2. Describe  Vibrio parahaemolyticus and Vibrio vulnificus: 

A. halophilia 

B. appearance on TCBS 

C. major infections 

3. Describe the habitats and infections caused by  Aeromonas 

hydrophilia and Pleisomonas shigelloides, and describe how 

each is best distinguished from enteric. 

4. Interpret biochemical test results, make observations, and 

describe Campylobacter jejuni:  

A. Gram stained morphology using enhancement 

counterstaining and characteristic motility 

B. growth on Campy-blood agar plate/Skirrow's/Blaser's 

media 

C. atmospheric/temperature requirements 

D. rapid presumptive identification from a stool culture 

E. susceptibility to cephalothin and naladixic acid 

F. usual habitat and infections it causes 

5. Describe Helicobacter pylori: 

A. Gram stained morphology 

B. condition with which it is often associated 

C. rapid identification in stomach/duodenal biopsy 

6. Describe Bartonella Quintana and Bartonella henselae: 

A. usual habitats and how infections occur 

B. Gram stain morphology 

C. special media/incubation required for recovery 

D. best clinical specimens for recovery 

7. Describe Bordetella pertussis: 

A. usual habitat and the infection it causes 

B. Gram stained morphology 
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C. special media required for isolation (Bordet Gengou/ 

Regan Lowe) and characteristic colonies  

D. the best clinical specimen for its recovery 

B. direct specimen identification (DFA) 

8.   Describe Bordetella bronchioseptica: 

       A.  usual habitat , transmission and infection it causes 

       B.  growth on SBA/CA/MAC 

       C.  Gram stained morphology 

       D.  rapid presumptive identification: catalase/oxidase/ urease 

9.   Describe Pasteurella multocida: 

A. usual habitat and infections it causes 

B. Gram stained morphology and growth on SBA, CA, and 

MAC 

C. rapid presumptive identification 

10.  Describe Legionella pneumophila: 

A. usual habitat and infections it causes 

B.specimen of choice for its recovery 

C.DFA identification 

D. special media required for its culture:  Buffered                      

Charcoal-Yeast Extract (BCYE) 

E. modified Gram stained morphology/special stains 

11.  Compare Brucella species with respect to: 

A. Gram stained morphology 

B. associated animal reservoir hosts and infections they                            

    cause 

C. two specimens of choice for recovery 

D. length of time blood cultures must be held 

E. key  speciating  tests:  CO2 requirements, H2S   

     production, and dye susceptibility testing 

12.  Describe Francisella tularensis: 

A. usual habitat and infection 

B. Gram stained morphology 

C. specimen of choice for its recovery and special media                         

     required for  isolation 

D. lab safety precautions required 

E. serological identification  

13.  Describe Gardnerella vaginalis: 

A. infection it causes 

B. Gram stained morphology 

B. C.  rapid presumptive identification by "Clue Cells"                       

     and/or the "Whiff" test 

C. growth on SBA, CA, MAC/incubation conditions 

D. special media used to recover it 

E. rapid presumptive identification tests 

14.  Define zoonosis and state which pathogens above cause 
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zoonoses. 

 

COMPETENCY IX:  Master all processes and procedures to  

                                      identify the clinically significant aerobic  

                                     sporeforming and non-sporeforming gram  

                                     positive bacilli. 

          

Cognitive Objectives:   

          

1.     Differentiate Bacillus anthracis and Bacillus cereus: 

A. usual habitats and infections they cause 

B. specimens of choice for recovery  

C. Gram stained morphology, including endospore position 

and size 

D. colonies on SBA 

E. effect of bicarbonate agar on capsule production 

F. infections 

G. key biochemical tests used for rapid presumptive 

identification 

H. safety precautions necessary when handling specimens 

2. Interpret laboratory test results to identify Listeria 

monocytogenes as to: 

            A. usual habitat and infections it causes 

            B.  Gram stained and colony morphology on SBA 

            C.  cold enrichment isolation  

D. key biochemical tests used for rapid presumptive   

     identification 

E. differentiation from the Group B streptococci 

3. Describe Erysipelothrix rhusiopathiae: 

    A. usual habitat and infections 

             B. Gram stained and colony morphology on SBA 

             C. key biochemical tests for rapid presumptive     

                 identification: 

                     1.  H2S in TSI 

                     2.  appearance in a gelatin stab 

             D.  motility/catalase 

4. Describe genus Lactobacillus: 

             A.  Gram stained and colony morphology on SBA/CA 

             B.  normal flora sites 

             C.  catalase reaction 

             D.  pathogenicity as opportunists 

             E.  media and atmospheric conditions for growth 

5.  Define diphtheroids and state their usual clinical significance  

         when isolated from a single blood culture bottle. 

6.     Describe Corynebacterium jeikeium (formerly group JK): 
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            A.  normal flora sites and infections 

            B.  Gram stained and colony morphology on SBA/CA 

            C.  incubation atmosphere/temperature for the best recovery   

            D.  from clinical specimens 

            E.  key biochemical tests for identification  

            F.  antibiotic resistance           

7.      Describe Corynebacterium diphtheria                                                                       

            A.  usual habitat, transmission and infections it causes 

            B.  Gram stain and colony morphologies on SBA 

            C.   specimen of choice for culture and toxigenic    

                   identification 

D.   purpose of Loeffler medium and Methylene Blue stain    

       Morphology of Babes-Ernst bodies (metachromatic   

       granules) 

            E.  expected appearance on Cystine Tellurite and Tinsdale's    

                  media 

            F.   key biochemical tests 

            G.  significance of toxigenic strains and their ELEK test    

                  identification 

8. Review common viral and bacterial bioterrorism agents.  

           

Psychomotor Objective:         

1. Observe a laboratory demonstration of Gram positive rods. 

 

Affective Objective: 

          

1.      Work  in teams to prepare a poster that  helps students  learn    

         the identifying characteristics of  one of the following gram    

         positive pathogens: 

A. Listeria monocytogenes 

B. Erysipelothrix rhusiopathiae 

C. Corynebacterium diphtheriae  

D. Bacillus anthracis 

 

 

 
 


