Laboratory Objectives

Mapping the Lab
Following this exercise the student should be able to: 

1. Identify the location of lab supplies and materials

2. Familiarize yourself with microbiologic tools and equipment 

3. Describe the location for biohazards and waste streaming of cultures

Exercise 1-Creating Graphs and Tables in Science 

1. Properly prepare, title, and label a graph using EXCEL or another computer graphing tool. 

2. Define dependent and independent variable. 

3. Compare and contrast different types of graphs to represent data. 

4. Evaluate and interpret data presented in tables and/or graphs. 

Exercise 2 - The Microscope - Learning Objectives
Following this exercise the student should be able to: 

1. Properly care for and confidently use a microscope. 

2. Identify the structures on a microscope. 

3. Use proper technique with oil immersion lens and wet mounts.

4. Compare and contrast various microscopes.

Exercise 3 - Culturing Microorganisms
Following this exercise the student should be able to: 

1. Explain the principles behind the use of solid and broth media for culturing. 
2. Perform an environmental culture using the appropriate tools and techniques. 
3. Identify and describe three different colony morphologies grown from their specimen. 
4. Interpret the significance of growth in a broth culture. 
5. Evaluate the purity of a culture. 
Exercise 4 - Staining Microbes
Following this exercise the student should be able to: 

1. Prepare a smear properly from broth or solid cultures. 

2. List reagents, functions and steps of a Gram stain. 

3. Evaluate a Gram stain reaction quality and troubleshoot causes of Gram staining problems. 

4. Describe the Gram stain reaction, cell shape, and arrangement of S. aureus, E. coli and Bacillus sp.
5. Interpret unknown slides for Gram stain reaction, cell shape and arrangement. 

6. Explain the information gathered from AFB, endospore, capsule, flagella and inclusion body stains

Exercise 5 – Selective and Differential Media
Following this exercise the student should be able to: 

1. Compare and contrast enriched, differential, and selective media. 

2. Explain the strategy behind the use of selective and differential media. 

3. Interpret the results of bacterial growth on EMB and MSA agar. 

4. Predict the appearance of a bacterial species on MSA or EMB given data regarding fermentation & Gram stain reaction 

Lab 6 - Prokaryotic Identification and Flow Charts 
Following this exercise the student should be able to:
1. Explain key characteristics in differentiating prokaryotes 

2. Interpret flow charts for identification 

3. Create flow charts for identification 

Lab 7 - Microbial Metabolism and Fermentation 
Following this exercise the student should be able to:              
1. Describe the indicators and tests used for fermentation. 

2. Perform a fermentation test aseptically. 

3. Explore fermentation resulting in various food products. 

4. Interpret fermentation test results and confirm results with identification tables. 

5. Trouble shoot unexpected fermentation results. 

6. Differentiate between glycolysis, fermentation, and aerobic respiration including Kreb's Cycle and Electron Transport Chain 

Lab Exercise 8 - Extraction of Bacterial DNA 
Following this exercise the student should be able to:

1. Describe the DNA within bacterial cells. 

2. Perform a DNA extraction isolating a DNA molecule. 

Lab Exercise 9 – The Anatomy and Function of DNA
Following this exercise the student should be able to: 
1. Describe the molecular composition and bonding in DNA. 

2. Draw a DNA molecule from memory with no references – labeling phosphate, deoxyribose sugar, nucleotide bases (A, T, G, and C), covalent and hydrogen bonds.

3. Construct a molecule of DNA with a specific nucleotide sequence.

4. Simulate the replication of DNA before cell division.

5. Construct a molecule of messenger RNA from the DNA template.

6. Construct an amino acid sequence (polypeptide) from the mRNA.

7. Evaluate the effect of a change in the base sequence due to a variety of mutations.

Exercise 10 - Bacterial Transformation
Following this exercise the student should be able to: 
1. Compare and contrast bacterial mechanisms of genetic variation 

2. Describe the lab methods used to bioengineer traits 

3. Perform a bacterial transformation 

4. Evaluate the role of bacterial transformation and use of DNA to modify organisms in light of current information on the biotech industry, biological warfare, and medical applications 

Exercise 11 - Controlling the Growth of Microorganisms 
Following this exercise the student should be able to: 

1. Describe factors that contribute to effective control of microbial growth.

2. Test the effectiveness of selected disinfectants by aseptically preparing a standard concentration stock culture, performing a lawn culture, and creating disinfectant test discs. 

3. Interpret and graph the data from the experiment .

4. Evaluate the role of time, dose, concentration, and load in effective microbial control.

Lab Exercise 12 - Controlling Microorganisms with Antimicrobials
Following this exercise the student should be able to: 

1. Discuss factors effecting chemotherapeutic agent effectiveness. 

2. Perform a Kirby Bauer test for antimicrobial sensitivity. 

3. Interpret zone sizes correctly. 

4. Explain the characteristic antibiograms of bacterial species and geographical variations. 
5. Use the Sanford guide to identify antibiotic uses and side effects. 

6. Describe the major modes of actions of the various antibiotics. 

7. Interpret and evaluate sensitivity results with regards to clinical; applications. 

8. Analyze the presence of resistant and contaminating organisms during the     testing procedure. 

9. Compare and contrast narrow and broad spectrum drugs 

Exercise 13  Bacterial Identification  Characteristics and Multitest Kits
Following this exercise the student should be able to: 

1. Perform and explain the biochemical significance of the oxidase test, name a common genus that is oxidase positive and one that is oxidase negative.

2. Describe the test results and interpretation of  the TSI test.

3. Determine when to use an Oxiferm or Enterotube.

4. Explain and use a flow chart, based upon the oxidase and TSI results, to presumptively identify GNR.

5. Successfully set up and interpret the biochemical reactions in both Enterotubes and Oxiferm tubes.

6. Troubleshoot any errors or questions that may arise.

7. Evaluate the role of Enterobacteriaceae as indicators of fecal contamination in water and food.

Exercise 14 Protozoans, Fungi, and Animal Parasites  
Following this exercise the student should be able to:

1. Identify microscopic characteristics of organism   belonging to the Kingdom Protozoa.
2. Identify macroscopic and microscopic characteristics of an organism belonging to the Kingdom Fungi.
3. Identify macroscopic and microscopic characteristics of an organism belonging to the Kingdom Animalia particularly helminths and arthropods.
4. Compare and contrast methods for controlling health risks and treating each of these types of infections.
5. Describe the important role of biomagnification and evaluate its impact on disease.

Exercise 15 Infections, Infectious Disease, and Epidemiology
Following this exercise the student should be able to:

1. Describe the portals of entry and relate these to the routes of transmission for common infections

2. Describe the important components in controlling an epidemic.

3. Analyze the source, transmission, and potential impact of an epidemic when provided pertinent data.

4. Use appropriate types of graphs to display the data and interpret epidemic trends.

5. Critically evaluate and suggest methods to prevent or control an epidemic.

6. Describe the unique social conditions that surround the STD epidemic in the U.S.

7. Access and use the MMWR to look up epidemiologic information.

Lab Exercise 16 - Handwashing 
Following this exercise the student should be able to:

1. Evaluate the advantages of normal flora. 

2. Identify body locations associated with normal flora and those locations that should be sterile. 

3. Describe the factors involved in effective hand washing. 

4. Differentiate between residential and transient bacteria. 

5. Chart and interpret the data from the handwashing experiment. 

6.  Analyze factors affecting hand washing with regards to residential and transient bacteria. 

7. Integrate information from the hand washing experiment and the importance of normal flora with patient care 

Exercise 17 Blood Typing and Specific Immunity 
Following this exercise the student should be able to: 
1. Describe the components of a CBC and WBC differential and interpretation of the results.

2. Define antigen, antibody, and blood type.

3. Accurately perform and interpret a simulated blood typing test.Draw a Punnett square to explain the way blood types are inherited.

4. Interpret immunological reactions that occur in a typical blood typing test.

5. Evaluate the significance of blood types with regards to transfusions, transplants, paternity, and forensics.

Exercise 18 - Lab Tests and Hypersensitivities 
Following this exercise the student should be able to: 

1.      Describe the four types of hypersensitivity or immune disorders.

2.      Explain anaphylaxis, the contributing factors and its medical significance.

3.      Characterize the cause hay fever and other atopic diseases.

4.      Define hemolytic disease of the newborn and explain the cause, effect and means of prevention.

5.      Explain the Immune Complex diseases, the important mediators, symptoms and examples.

6.      Describe cellular hypersensitivity specifically explain what is meant by infection allergy and contact dermatitis.

7.      Describe and perform a pregnancy test as a sample of immunologic lab tests.

8.      Perform an ELISA tutorial online and explain the mechanism for ELISA testing.

Exercise 19 Bacterial Identification of Gram Positive Cocci  
Following this exercise the student should be able to:

1. Perform, interpret and define the relevance of the catalase test. 

2. Perform, interpret and define the relevance of the coagulase test. 

3. Perform, interpret & define the relevance of the test for hemolysis on BAP. 

4. Describe the Gram stain & arrangement of major GPC families. 

5. Determine the identification of an unknown GPC organism using the above tests. 

6. Relate the medical significance of each of the GPC covered in the lab. 

Exercise 20 - Throat Culture 
Following this exercise the student should be able to: 

1. Describe the correct technique used for throat cultures and incubation. 

2. Correctly perform and interpret the results of a normal throat culture. 

3. Describe the normal bacterial flora of the throat. 

4. List the medical significance of the major pathogens found in the URT 

The Senior Picnic: An Investigation into Foodborne Illnesses
Following this exercise the student should be able to: 

1. List the key bacterial agents associated with foodborne illnesses. 

2. Identify relevant symptoms, onset, and food sources to evaluate potential agents. 

3. Determine and justify the causative agent using the appropriate laboratory tests. 

4. Report the identification, transmission, treatment, and method of control for their etiologic agent. 

The Unknown Lab 

1. Integrate lab skills and tests to identify an unknown.
2. Report on justification for the identification and treatment of the patient.
3. Evaluate the patient in light of the unknown identification and suggest a course of action.

UCLA Clinical Microbiology Lab Field Trip 
Following this exercise the student should be able to:

1. Exposure to lab techniques and pathogens that can not be done in our class lab.
2. Synthesis of information and skills learned in class with real world applications.
3. Introduction to medical technology.
4. Integration and application of the semester content and skills in a medical laboratory setting.
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