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CREDITS: 1 credit | 30 lab hours | 1 term

DESCRIPTION

Study of microbes of medical importance through a series of practical laboratory
experiences under the online modality either with simulations, educational
experiences, or various educational means.

JUSTIFICATION

Every healthcare professional who directly handles patients should have knowledge
of the microbes that cause disease in humans. Through laboratory exercises, students
will be able to learn about the management and culture of those microbes that are
regularly found in the hospital. They will also know asepsis techniques that must
permeate the hospital environment.

COMPETENCES
The course develops the following competences in students:

e Research and exploration
e Communication

OBJECTIVES

After completion of the course, students will be able to:

1. Recognizing the role of microbes in health.

2. Learn techniques and procedures on proper management of microbes and
clinical samples.

3. Recognize the importance of Microbiology in health-allied professions.

4. Recognize the morphology of major microbes and demonstrate knowledge
about prokaryotic cells and viruses.



. Analyze cultures of common pathogenic bacteria in the hospital and know the

main bacteriological tests including those for microbe control.

. Analyze metabolism tests useful in taxonomic identification.

. Demonstrate ethical conduct in the handling of information related to the field

of microbiology.

. Show ability to work effectively both individually and in teams.

CONTENTS

LAB 0: INTRODUCTION LAB (Optional. Does not count towards course
grade)

This simulation provides the tools to understand and use the LABSTER
platform. In the introductory lab, students will learn about acids and bases, the
concepts of diffusion and osmosis, and blood typing.

LAB 1: LAB SAFETY (100 points)
Synopsis

Labs can be very dangerous, especially if you've never set foot in one. So, in
this simulation, you will have the opportunity to debut in a virtual one! You will
learn how to use laboratory safety equipment and react in case of emergency.
Detect and eliminate sources of danger and pass on your safety knowledge in
the lab to your friends.

Learning Objectives
At the end of this simulation, students will be able to:

Wear the right clothes to work in the lab
Describe do's and don'ts in a lab
Correctly use laboratory safety equipment
Reacting in an emergency situation
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LAB 2: MICROSCOPY
Synopsis

Join the microscopy lab and learn about the different types of microscopies to
understand the mechanisms behind it. You will receive training in light
microscopy, transmission electron microscopy, and fluorescence microscopy.

Learning Objectives
At the end of this simulation, students will be able to:

1. Understand the different microscopy techniques and their limitations.
2. ldentify various cell types and cell structures.



3. Understanding Celiac Disease and Gut Inflammation.
4. Understand staining techniques.

LAB 3: MICROBIAL GROWTH CONTROL: Explore decontamination and
selective toxicity (100 points)

Synopsis

What would you do if first-line treatment for an infection stopped working?
How can you help control the spread of infections in a clinical setting? In this
simulation, you'll work alongside a dentist to investigate a life-threatening
dental infection and figure out how to control the spread of microbes through
decontamination and sterilization processes.

Learning Objectives
At the end of this simulation, students will be able to:

1. Explain how and why microbial colonization occurs.
a. Recognize potential sources of contamination.
b. Describe the consequences of unregulated population growth.
c. Describe ideal environments for microbial growth and how they can be
manipulated.
2. Appreciate the different levels of selective toxicity.
a. Describe modes of controlling the growth of microorganisms.
b. Define selective toxicity and what it means for host organisms.
c. Differentiate between disinfectants, antiseptics, and antimicrobials.
3. Explain the usefulness of antimicrobial agents.
a. Appreciate why different antimicrobials are effective against different
infections.
b. Select an appropriate antimicrobial to attack a particular microorganism
c. Compare the effectiveness of different antimicrobial compounds.

LAB 4: BACTERIAL CELL STRUCTURES: Introduction to the Bacterial
Cell (100 points)

Synopsis

Global warming is causing ice to melt in Antarctica, leading to the discovery of
bacteria that have survived this extreme environment. In this simulation, you
will learn about the structures of bacterial cells and how these are important
for bacterial survival.

Learning Objectives

At the end of this simulation, students will be able to:
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1. Describe the overall structure and function of bacterial cells, including
differentiation between the most common forms of bacteria and cellular
arrangements.

2. Describe the general bacterial cytoplasmic content and compare it with the
eukaryotic cytoplasmic content.

3. Describe the special characteristics of bacteria, such as plasmids, flagella,
or inclusion bodies, and how they are necessary for bacteria to survive.

LAB 5: GRAM STAINING: Identifies and Differentiates Bacteria (100
points)

Synopsis

Did you know that there are approximately 5 million trillion trillion bacteria in
the world? Most of them are harmless, but some can induce disease in an
affected host. In this simulation, it will help doctors identify bacteria in a
sample of cerebrospinal fluid from a patient suspected of bacterial meningitis.

Learning Objectives
At the end of this simulation, students will be able to:

1. Describe the structure of Gram-positive and Gram-negative bacteria.

2. Appreciate the theoretical and technical aspects of the Gram staining
procedure.

3. Know the most common errors in Gram staining.

4. Critically interpret the results of a Gram staining experiment using an
optical microscope.

LAB 6: BACTERIAL ISOLATION (100 points)
Synopsis

In the bacterial isolation simulation, you will investigate the cause of poultry
meat contamination by a strain of dangerous bacteria that is resistant to
common antibiotics. After taking samples from the chicken farm, you'll work in
the virtual lab to isolate individual colonies of deadly bacteria among a variety
of different species. To do this, you will learn to work in sterile conditions and
will be able to practice and perfect your plate scratching technique.

Learning Objectives
At the end of this simulation, students will be able to:

1. Understand the importance of bacterial growth for the investigation of
pathological microorganisms.

2. Work under aseptic techniques.

Understanding the concept of a single colony.

4. Perform plate scratching techniques.
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5. Use selective means for isolation purposes.

LAB 7: BACTERIAL GROWTH CURVES: Experiment with Bacterial
Growth (100 points)

Synopsis

From a single cell to billions of bacteria in just a few hours... In this simulation,
you will experiment with bacterial growth and test the impact of different
factors on bacterial growth. Will you be able to graph the bacterial growth and
determine the different phases of growth?

Learning Objectives
At the end of this simulation, students will be able to:

1. Use the data provided to plot a growth curve on a semi-logarithmic scale.

2. Recognize the different phases of bacterial growth (lag, exponential,
stationary, decline).

3. Discover how the growth rate can be calculated from a growth curve.

LAB 8: CARBOHYDRATES: The Sugars that Feed Us (100 points)
Synopsis

Most people are familiar with carbohydrates, especially when it comes to what
we eat. For example, to lose weight, some people adhere to "low-carb" diets.
Athletes, by contrast, often "load carbs" before major competitions to make sure
they have enough energy to compete at a high level. Your goal in the
carbohydrate lab is to learn how the body digests and uses carbohydrates as
an energy source. Use the lab's molecule visualizer to study the chemical
structure of sugars and learn the basics of molecule structures and chemical
formulas. You will also perform a real experiment and get an idea of how
amylase breaks down starch. A 3D animation will visualize the molecular
process of carbohydrate digestion.

Learning Objectives
At the end of this simulation, students will be able to:

1. Understand the molecular structure of sugars and polysaccharides.
2. Understand digestion and appreciate the complexity of the human body.
3. Experiment with different foods and measure their impact on blood sugar.

LAB 9: PASTEURIZATION AND STERILIZATION (100 points)
Synopsis

In the pasteurization and sterilization lab, you'll help Adam, an organic farmer,
increase the shelf life of his peach juice. Together with Marie, a food scientist,
you'll learn the basics of food spoilage and shelf life by conducting a series of
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spoilage detection experiments. Later, you'll explore two types of heat
treatment, pasteurization and sterilization, to eliminate food spoilage in peach
juice. Finally, you will use their knowledge to determine what type of packaging
and heat treatment is suitable for Adam's peach juice. Will you be able to
eliminate the deterioration of Adam's peach juice?

Learning Objectives
At the end of this simulation, students will be able to:

1. Understand the concept of food spoilage and shelf life.

2. Understand the principle of pasteurization and sterilization.

3. Analyze High Temperature Short Time (HTST) treatment pasteurization
parameters.

4. Canning as a sterilization method.

5. Understand how plastic and metal can be used as packaging materials.

LAB 10: GENE TRANSFER IN BACTERIA: Avoid the appearance of
superbugs! (100 points)

Synopsis

Humanity is in grave danger because powerful antibiotics become ineffective in
treating multidrug-resistant bacteria, also called superbugs. In this simulation,
you will learn about the powerful abilities of these superbug bacteria. Your task
is to find out how they acquire the foreign DNA that allows them to become
superbugs.

Learning Objectives
At the end of this simulation, students will be able to:

Distinguish vertical gene transfer from horizontal gene transfer.

Understand the concept of genetic variability and survivability in bacteria.

Describe the concept of horizontal gene transfer.

Identify the genetic elements and cellular machinery necessary for DNA

transfer.

5. Summarize the main events that occur during conjugation, transformation,
and transduction.

6. Discuss the outcome and barrier of gene transfer in bacteria.

LAB 11: ELISA (100 points)
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Synopsis

Trying to capture a specific protein among thousands of types of protein is like
looking for a needle in a haystack. In the ELISA simulation, you will join
scientists using an innovative technique to detect and quantify substances,
such as proteins. The method is called an enzyme-linked immunosorbent assay
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(ELISA). You will help Dr. Lisa quantify the factor IX protein, which is used for
hemophilia medications.

Learning Objectives
At the end of this simulation, students will be able to:

Explain the principle of different ELISA techniques

Apply sandwich ELISA to quantify protein samples

Analyze the standard curve of the ELISA experiment
Understand the role of reagents and equipment used in ELISA
Describe the basic ELISA troubleshooting process

LAB 12: IDENTIFICATION OF UNKNOWN BACTERIA: Help save baby
Kuppelfangs from an epidemic! (100 points)

Al

Synopsis

Alien life has been found! Sadly, some of the creatures have become infected
with bacteria from Earth. In this simulation, you will learn how to identify
unknown bacteria. As in Earth’s clinical settings, it is important to identify
unknown pathogens for diagnosis and treatment. Explore clinical microbiology
techniques, such as differential staining, differential and selective media, and
biochemical assays, then use your new skills to identify bacteria.

Learning Objectives
At the end of this simulation, students will be able to:

1. Explain the importance of correctly identifying pathogenic bacteria

2. Summarize the principle of the main methods of bacterial identification

3. Describe the use and limitations of bacterial morphology and differential
staining techniques

4. Critically combine biochemical tests such as catalase, oxidase and indole
testing with staining and differential means to identify pathogenic bacteria

METHODOLOGY

The following strategies from the active learning methodology are recommended:

e Exercises and laboratory practice handling online simulations
e Analysis of clinical cases
e Use of videos
e Use of scientific pages and articles available on the internet
EVALUATION
Exams for each lab simulation 100%
(12 labs, 100 points each, average of 1200 points)
Total 100%



*There is no replacement of the aforementioned criteria. Online attendance will be
considered for on-time delivery of your lab work.

LEARNING ASSESSMENT

The institutional assessment rubric is applied to the course’s core activity.

BIBLIOGRAPHY

TEXTBOOK
Cappuccino, J., Sherman, N. (2014). Microbiology: A Laboratory Manual (101" ed.)

Pearson.

REFERENCES
Granato, P., Morton, V., Morello, J. (2014). Laboratory Manual and Workbook in

Microbiology: Applications to patient care (11" ed.). McGraw Hill Education.
Prescott, H. (2004). Laboratory Exercises in Microbiology (4™ ed.). McGraw Hill

Education.

INTERNET LINKS

https://www.asm.org/

https://www.cdc.gov/

For more information resources related to the course’s topics, access the library’s
webpage http://biblioteca.sagrado.edu/

REASONABLE ACCOMMODATION

For detailed information on the process and required documentation you should visit
the corresponding office. To ensure equal conditions, in compliance with the ADA Act
(1990) and the Rehabilitation Act (1973), as amended, any student in need of
reasonable accommodation or special assistance must complete the process
established by the Vice Presidency for Academic Affairs.

ACADEMIC HONESTY, FRAUD, AND PLAGIARISM

Any student who fails to comply with the Honesty, Fraud, and Plagiarism Policy is
exposed to the following sanctions: receive a zero in the evaluation and/or repetition


https://www.asm.org/
https://www.cdc.gov/
http://biblioteca.sagrado.edu/

of the assignment, an F(*) in the course, suspension, or expulsion as established in
the document Politica de Honestidad Académica (DAEE 205-001) effective in August
2005.

RESEARCH COURSES

This course may require students to perform tasks related to the research process,
such as: administering informed consent forms, managing instruments, and
performing interviews, observations, or focal groups, among others. These tasks are
part of an academic exercise and the information collected shall not be shared with
third parties, or disclosed in other scenarios outside of the classroom with the
professor teaching the course. Every student, and professor, interacting with human
subjects as part of their research practice must be certified in ethics in research with
human subjects by the Collaborative Institutional Training Initiative (CITI Program).
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