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SYLLABUS


COURSE NUMBER: BIO 2215	COURSE TITLE: Microbiology


CREDITS:	4


PRE-REQUISITES: Writing: Placement in ENGL-1100 Composition I Science: Completion of BIO 0100 or Higher

COURSE DESCRIPTION: BIO 2215 is a general microbiology course for biology majors (non-microbiology majors). General concepts in microbial diversity, metabolism, physical and chemical methods for microbial control, immunology, host defense mechanisms, and specific microbial diseases are covered. This course includes a hands on laboratory component covering topics such as staining and culture techniques, identification and clinical applications.

COURSE LEARNING OUTCOMES:
· Distinguish between microorganisms of different domains based on key characteristics
· Describe taxonomic hierarchy and demonstrate use of proper scientific nomenclature
· Compare and contrast prokaryotic and eukaryotic cells
· Trace the history of microbiology, detail key scientists and their contributions
· Explain present and future challenges in microbiology
· Use a brightfield microscope to locate microorganisms and identify cellular structures
· Explain the principles of light microscopy and characteristics to look for when viewing microorganisms under the microscope
· Classify and describe cellular structure and function properties of both prokaryotic and eukaryotic cells
· Illustrate and explain the differences between cell envelope structures in different types of bacteria and detail their relevance
· Detail principles behind and procedures of differential staining techniques
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· Categorize bacteria into major categories using basic staining techniques
· Explain the process of binary fission
· Calculate generation time and number of cells in a bacterial population
· Define the stages of the bacterial growth curve and correlate them with nutrient availability in a closed system
· Describe bacterial growth techniques
· Define terms associated with carbon sources, energy sources, and environmental factors influencing microbial growth
· Discuss the complex behavior of microorganisms in biofilms and mixed microbial communities
· Predict how changes in growth conditions/nutrient availability will affect bacterial growth
· Explain the general categories of culture media and the benefits of using special types of media
· Compare and contrast growing organisms in the laboratory vs. growth in their natural environment
· Understand the importance of pure cultures in a laboratory setting and how such cultures can be obtained
· Discuss the importance of anabolism inside a microbial cell
· Describe the role of enzymes in metabolic pathways and how their regulation leads to changes in cellular growth
· Compare and contrast catabolism and anabolism
· Discuss the importance of how microorganisms obtain their energy and how this relates to their nutritional requirements
· Distinguish between respiration, fermentation, and photosynthesis in prokaryotes and be able to describe and diagram each process in detail
· Explain how organic compounds can be catabolized for an energy source when glucose is limited
· Summarize the importance of anabolism inside a cell
· Summarize main characteristics and give examples of anaerobic chemotrophs, anoxygenic phototrophs, oxygenic phototrophs, aerobic chemolithotrophs, and aerobic chemoorganotrophs
· Explain structural characteristics and host restrictions of animal viruses, plant viruses, bacteriophage, viroids, and prions
· Compare and contrast lytic and lysogenic viral life cycles
· Describe how viruses invade and replicate within host cells
· Analyze differences in structure and life cycle between viruses and prokaryotes
· Compare and contrast acute, chronic, and latent infections
· Discuss the connections between viruses and human tumors
· Identify methods used to study viruses and the complications of growing them in a laboratory setting

· Differentiate between sterilization, disinfection, decontamination, pasteurization, and preservation
· Utilize their knowledge of microbial growth to understand how microbial growth can be regulated not only in the laboratory, but in their daily lives
· Describe the basic physical and chemical approaches used to remove or destroy microbes
· Debate important considerations in selecting the proper antimicrobial procedure when given specific scenarios
· Apply knowledge of bacterial cell structure to understanding how antimicrobial medications target bacterial cells
· Describe the history of antimicrobial medications and how this led to the current epidemic of antibacterial drug resistance
· Detail the major classes of antimicrobial drugs and give examples of each class
· Compare and contrast selective toxicity of the major classes of antimicrobial drugs
· Illustrate the mechanisms of antibacterial drug resistance
· Explain the mechanisms of antiviral and antifungal medications
· Know the structure and function of red blood cells, platelets, and the various types of white blood cells
· Describe the physical and chemical barriers that make up the first line of defense
· Explain the importance of cellular communication (including surface receptors, pattern recognition receptors, and cytokines) in the immune response
· Illustrate each process (interferons, complement system, inflammation, phagocytosis) in the second line of defense
· Utilize real world scenarios to explain how both the first and second lines of defense are constantly at work to protect the body
· Distinguish between the roles of B lymphocytes and T lymphocytes in the third line of defense
· Illustrate B lymphocyte and T lymphocyte development, activation, and effector function
· Identify the structure of each antibody class and explain the protective outcomes of antigen-antibody interactions and their importance in humoral immunity
· Understand the role of major histocompatibility complex receptors and antigen presentation in the cell mediated response
· Compare and contrast the primary and secondary responses to infection and relate them to real-life examples
· Apply the properties of the immune system to explain what happens in allergic reactions, autoimmune diseases and immunodeficiency disorders
· Explain the principles of immunization and describe their importance in disease outbreak prevention
· Compare and contrast active, passive, natural, and artificial forms of immunity and provide examples of each

· Understand the importance of blood and tissue typing when patients need a blood transfusion or organ transplant
· Compare and contrast the different relationships microorganisms can have with each other and/or their host and provide examples
· Understand the protective role and dynamic nature of normal microbiota
· Detail the events necessary for the establishment of an infection
· Apply their knowledge of the immune system to learn how microorganisms can avoid host defenses to cause damage and promote disease
· Describe different exit strategies used by pathogens and relate it to disease transmission
· Detail the steps involved in the chain of infection
· Explain how the epidemiology of an infectious disease is influenced by the specific characteristics of the pathogen, host, and/or environment
· Describe the basic anatomy of the upper and lower respiratory systems and outline their functions
· List common normal flora of the respiratory system and describe their roles in health and disease
· Apply knowledge gained throughout the semester to compare & contrast infections such as influenza, strep throat, tuberculosis, and whooping cough among other common infections of this area
· Apply their knowledge of the first line of defense to understand the anatomy and physiology of the skin
· Describe the physiology of a wound and how microorganisms can colonize these locations
· List common normal flora of the skin and describe their roles in health and disease
· Apply knowledge gained throughout the semester to compare & contrast chicken pox, “flesh eating” bacterial infections, gas gangrene, measles, Pseudomonas aeruginosa infections, staphylococcal wound infections, tetanus, toxic shock syndrome, warts, and wound abscesses
· Describe the anatomy and physiology of the digestive system
· List common normal flora organisms of the digestive system and describe their roles in health and disease
· Apply knowledge gained throughout the semester to compare & contrast cholera, E. coli gastroenteritis, and oral herpes among others
· Describe the anatomy and physiology of both the cardiovascular and nervous system
· Apply knowledge gained of the immune system to understand the possible outcomes when an infection occurs in the cardiovascular system or nervous system
· Apply knowledge gained throughout the semester to compare & contrast septic shock, Lyme disease, Ebola, malaria, polio, rabies, leprosy, and meningococcal meningitis among others
· Describe the anatomy and physiology of the genitourinary system

· List common normal flora organisms of the genitourinary systems and describe their roles in health and disease
· Apply knowledge gained throughout the semester to compare & contrast genital herpes, gonorrhea, syphilis, and HIV among others


OHIO TRANSFER 36 NATURAL SCIENCE LEARNING OUTCOMES

1. Understand the basic facts, principles, theories, and methods of modern science.
2. Explain how scientific principles are formulated, evaluated, and either modified or validated.
3. Use current models and theories to describe, explain, or predict natural phenomena.
4. Apply scientific methods of inquiry appropriate to the discipline to gather data and draw evidence-based conclusions.
5. Demonstrate an understanding that scientific data must be reproducible but that it shows intrinsic variation and can have limitations.
6. Apply foundational knowledge and discipline-specific concepts to address issues or solve problems.
7. Explain how scientific principles are used in understanding the modern world and understand the impact of science on the contemporary world.
8. Gather, comprehend, apply, and communicate credible information on scientific topics, evaluate evidence-based scientific arguments in a logical fashion, and distinguish between scientific and non-scientific evidence and explanations.

OHIO TRANSFER 36 NATURAL SCIENCE LABORATORY LEARNING OUTCOMES
1. Realistic measurements of physical quantities.
2. Data analysis, using data that are unique and/or physically authentic and that include random and/or systematic (natural) variability.
3. Interactions with experimental apparatus, and realistic manipulation of tools/ instruments and/or observed objects in space and time.
4. Synchronous feedback on safety (and consequences of unsafe actions), correctness of procedure, and progress toward experimental goals.
5. Effective interaction with the instructor at several points during each lab activity.

TAG LEARNING OUTCOMES: Not applicable

COURSE MATERIALS:
· Textbook: Anderson, Salm, Beins, Nester, and Allen. Nester's Microbiology: A Human Perspective, 10th Edition. 2022. McGraw Hill: New York (Instant Access)

· Laboratory Manual:

Romain and Wohlgamuth-Benedum. Introduction to Microbiology Laboratory Manual, 5th edition, TopHat

OR

Kidane, A. Microbiology Laboratory Manual, 9th Edition, McGraw-Hill: New York.

STANDARDS AND METHODS FOR EVALUATION:

630-700 points: A
560-629 points: B
490-559 points: C
420-489 points: D
0-419 points:	E
**EN grade given if less than 70% of points were attempted

SPECIAL COURSE REQUIREMENTS:

ATTENDANCE POLICY: Students are expected to arrive at the start of all laboratory sessions. Students who arrive up to 10 minutes after the scheduled start time will be able to participate in laboratory exercises. Arriving more than 10 minutes late to a laboratory session will preclude a student from performing scheduled exercises and will count as an absence for this laboratory period. Students are required to complete 80%-85% of the laboratory sessions in order to pass this course. Proper attire (no open toed shoes, no exposed legs, your shirt must have some sort of sleeve) will be strictly enforced in the laboratory at all times. If you are asked to leave class due to your attire this will count as a laboratory absence that day.

COLLEGE SYLLABUS STATEMENTS

Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.

UNITS OF INSTRUCTION, OUTCOMES, AND ASSESSMENT ALIGNMENT

Week 1
· Unit of Instruction: Introduction to the Microbial World
· Assigned Reading:
· Textbook: Ch. 1 Humans and the Microbial World, Ch. 10 Identifying and Classifying Microorganisms (selected portions)
· Laboratory Manual: Safety, Ex. 1 Microbial Ubiquity, Ex. 2 Introduction to Microscopy

· Lecture Learning Outcomes:
· Distinguish between microorganisms of different domains based on key characteristics
· Describe taxonomic hierarchy and demonstrate use of proper scientific nomenclature
· Compare and contrast prokaryotic and eukaryotic cells
· Trace the history of microbiology, detail key scientists and their contributions
· Explain present and future challenges in microbiology
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory students should be able to:
· Describe laboratory safety rules, expectations for safe laboratory operation, and safe handling of laboratory equipment, and proper disposal of waste.
· Describe the widespread nature of microorganisms
· Recognize the value of microbes in our environment
· Culture microorganisms from the environment
· Define nosocomial infection and explain the importance of aseptic techniques in the healthcare environment
· Give examples of normal flora found on the hands
· Evaluate the effectiveness of handwashing
· Identify and explain the function of the parts of a compound microscope
· Learn to carry and focus a microscope properly
· Use both a compound microscope and stereomicroscope to examine specimens
· Prepare a wet mount
· Determine the total magnification of a microscope
· Laboratory Activities:
· Laboratory safety training. Review the expected rules and regulations in the laboratory for a safe and successful laboratory operation including proper handling of the laboratory equipment, glassware, microscopes. Students are required to agree to abide by the safety rules and sign a safety agreement form.
· Students begin Ex. 1 Microbial Ubiquity where they will sample around the room and complete a handwashing experiment
· Students begin Ex. 2 Introduction to Microscopy where they will learn the parts of a compound microscope and stereomicroscope and the proper use of the microscope. Students will view a variety of samples under different magnifications and practice focusing and determining total magnification.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 1, laboratory safety quiz, pre-lab and post-lab assignments related to the laboratory exercises.

Week 2

· Unit of Instruction: Prokaryotic and Eukaryotic Cellular Structure
· Assigned Reading:
· Textbook: Ch. 3 Cells and Methods to Observe Them
· Laboratory Manual: Ex. 3 Preparation of Smears and Simple Stain
· Lecture Learning Outcomes:
· Use a brightfield microscope to locate microorganisms and identify cellular structures
· Explain the principles of light microscopy and characteristics to look for when viewing microorganisms under the microscope
· Classify and describe cellular structure and function properties of both prokaryotic and eukaryotic cells
· Illustrate and explain the differences between cell envelope structures in different types of bacteria and detail their relevance
· Detail principles behind and procedures of differential staining techniques
· Categorize bacteria into major categories using basic staining techniques
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Describe importance of preparing a bacterial smear
· Discern the difference between a simple stain and a differential stain
· Prepare smears from several microbial cultures
· Laboratory Activities:
· Students will complete Ex. 1 Microbial Ubiquity by collecting and analyzing results as well as connecting to Ex. 2 Introduction to Microscopy where they will use the stereomicroscope to further observe their Ex. 1 results.
· Students will complete Ex. 3 Preparation of Smears and Simple stain where they will learn how to apply aseptic techniques to successfully create smears and complete simple stains on multiple microbial samples. Students will practice focusing the microscope and calculating total magnification while comparing a prokaryote, eukaryote, and different cell morphologies.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 3, pre-lab and post-lab assignments related to the laboratory exercises.

Week 3
· Unit of Instruction: Bacterial Growth in Nature and in the Laboratory
· Assigned Reading:
· Textbook: Ch. 4 Dynamics of Microbial Growth
· Laboratory Manual: Ex. 4 Differential Stains of Bacterial Cell Walls and Ex. 6 Culturing Techniques
· Lecture Learning Outcomes:
· Explain the process of binary fission
· Calculate generation time and number of cells in a bacterial population

· Define the stages of the bacterial growth curve and correlate them with nutrient availability in a closed system
· Describe bacterial growth techniques
· Define terms associated with carbon sources, energy sources, and environmental factors influencing microbial growth
· Discuss the complex behavior of microorganisms in biofilms and mixed microbial communities
· Predict how changes in growth conditions/nutrient availability will affect bacterial growth
· Explain the general categories of culture media and the benefits of using special types of media
· Compare and contrast growing organisms in the laboratory vs. growth in their natural environment
· Understand the importance of pure cultures in a laboratory setting and how such cultures can be obtained
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Perform a Gram staining procedure and understand the purpose of each reagent utilized in the staining process
· Differentiate between Gram-positive and Gram-negative bacteria as well as between different cellular morphologies
· Describe the purpose of each staining reagent in the acid-fast staining procedure
· Name an example of an acid-fast pathogen
· Differentiate between acid-fast and non-acid-fast cells in an acid-fast stain
· Describe the purpose of the streak plate method
· Explain the difference between isolated colonies, pure culture, and mixed culture
· Perform a quadrant streak resulting in well-isolated colonies
· Describe colony morphology using macroscopic observations
· Interpret and explain results of growth on various enriched, selective, differential and selective-differential media
· Explain the advantages of using enriched, selective and differential media
· Laboratory Activities:
· Students will complete Ex. 4 Differential Stains of Bacterial Cell Walls where they will apply last week’s techniques to complete Gram stains on multiple microbial samples. Additionally, prepared acid-fast stained specimen will be observed microscopically. Students will continue their microscopy work while determining the Gram reaction for six different bacterial species as well as observe acid-fast and non-acid fast organisms.
· Students will begin Ex. 6 Culturing Techniques where they will continue learning aseptic techniques and applying them to streak plate techniques. Additionally, they will experiment with culturing different organisms using different types of culture media.
· OT36 Natural Science Learning Outcomes: 1-8

· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 4, pre-lab and post-lab assignments related to the laboratory exercises.

Week 4
· Unit of Instruction: Mechanisms of Microbial Metabolism
· Assigned Reading:
· Textbook: Ch. 6 Microbial Metabolism: Fueling Cell Growth, Ch. 11 The Diversity of Bacteria and Archaea (selected portions)
· Laboratory Manual: Ex. 5 Observation of Bacterial Structures
· Lecture Learning Outcomes:
· Discuss the importance of anabolism inside a microbial cell
· Describe the role of enzymes in metabolic pathways and how their regulation leads to changes in cellular growth
· Compare and contrast catabolism and anabolism
· Discuss the importance of how microorganisms obtain their energy and how this relates to their nutritional requirements
· Distinguish between respiration, fermentation, and photosynthesis in prokaryotes and be able to describe and diagram each process in detail
· Explain how organic compounds can be catabolized for an energy source when glucose is limited
· Summarize the importance of anabolism inside a cell
· Summarize main characteristics and give examples of anaerobic chemotrophs, anoxygenic phototrophs, oxygenic phototrophs, aerobic chemolithotrophs, and aerobic chemoorganotrophs
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Perform an endospore stain and a capsule stain
· Describe the purpose of each staining reagent in the procedures
· Name two endospore forming genera and two capsule forming genera
· Understand how bacterial capsules contribute to virulence
· Explain why heat treatment is omitted during the capsule staining procedure
· Recognize the different types of flagellar arrangements and detail the purpose of flagella
· Interpret the results of a motility agar test
· Laboratory Activities:
· Students will continue Ex. 6 Culturing Techniques where they will observe growth results and analyze colony morphology. Students will then learn subculture techniques in order to obtain pure cultures.
· Students will begin Ex. 5 Observation of Bacterial Structures where they will complete and analyze endospore stains and capsule stains. Additionally they will observe prepared flagella stains and begin a motility agar test on various bacteria.
· OT36 Natural Science Learning Outcomes: 1-8

· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 13, pre-lab and post-lab assignments related to the laboratory exercises, lecture exam.

Week 5
· Unit of Instruction: Viruses and Other Infectious Agents
· Assigned Reading:
· Textbook: Ch. 13 Viruses, Viroids, and Prions
· Laboratory Manual: Ex. 7 Biochemical Testing and the Impact of Nutrients on Growth, Ex. 8 Effects of Oxygen on Growth and the Production of Catalase
· Lecture Learning Outcomes:
· Explain structural characteristics and host restrictions of animal viruses, plant viruses, bacteriophage, viroids, and prions
· Compare and contrast lytic and lysogenic viral life cycles
· Describe how viruses invade and replicate within host cells
· Analyze differences in structure and life cycle between viruses and prokaryotes
· Compare and contrast acute, chronic, and latent infections
· Discuss the connections between viruses and human tumors
· Identify methods used to study viruses and the complications of growing them in a laboratory setting
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Determine carbohydrate fermentation using glucose and lactose broth
· Perform and analyze the indole, methyl red, Voges-Proskauer, citrate, KIA and starch hydrolysis tests in order to differentiate between various organisms
· Describe the importance of the IMViC series of tests
· Explain the importance of the enzymes lactase, tryptophanase, citrase, desulfhydrase, and alpha-amylase
· Argue that organisms vary in their abilities to utilize carbon and energy sources
· Describe the oxygen requirements for obligate aerobes, obligate anaerobes, facultative anaerobes, aerotolerant anaerobes, and microaerophiles
· Describe how an anerobic jar works
· Differentiate the growth patterns for obligate aerobes, obligate anaerobes, facultative anaerobes, aerotolerant anaerobes, and microaerophiles
· Explain the importance of oxygen detoxification and the role enzymes play in this process
· Diagram the chemical equation showing the use of catalase in the breakdown of hydrogen peroxide into water and oxygen gas
· Laboratory Activities:
· Students will continue Ex. 6 Culturing Techniques where they will observe growth results and analyze colony morphology.

· Students will continue Ex. 5 Observation of Bacterial Structures where they will interpret the results of their motility agar test.
· Students will begin Ex. 7 Biochemical Testing and the Impact of Nutrients on Growth where they will use aseptic culturing techniques to run a variety of biochemical tests on selected bacterial organisms.
· Students will begin Ex. 8 Effects of Oxygen on Growth and the Production of Catalase where they will utilize various aseptic culturing techniques to grow aerobic and anaerobic bacteria. Additionally, students will complete catalase tests on each organism.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 13, pre-lab and post-lab assignments related to the laboratory exercises.

Week 6
· Unit of Instruction: Physical, Chemical and Medication Based Approaches to Microbial Control
· Assigned Reading:
· Textbook: Ch. 5 Control of Microbial Growth, Ch. 20 Antimicrobial Medications
· Laboratory Manual: Ex. 9 Environmental Factors Impacting Growth
· Lecture Learning Outcomes:
· Differentiate between sterilization, disinfection, decontamination, pasteurization, and preservation
· Utilize their knowledge of microbial growth to understand how microbial growth can be regulated not only in the laboratory, but in their daily lives
· Describe the basic physical and chemical approaches used to remove or destroy microbes
· Debate important considerations in selecting the proper antimicrobial procedure when given specific scenarios
· Apply knowledge of bacterial cell structure to understanding how antimicrobial medications target bacterial cells
· Describe the history of antimicrobial medications and how this led to the current epidemic of antibacterial drug resistance
· Detail the major classes of antimicrobial drugs and give examples of each class
· Compare and contrast selective toxicity of the major classes of antimicrobial drugs
· Illustrate the mechanisms of antibacterial drug resistance
· Explain the mechanisms of antiviral and antifungal medications
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Understand the importance of temperature in microbial growth
· Classify microbes based on their optimal growth temperature

· Describe how the physical requirement of pH affects bacterial growth
· Categorize microorganisms according to their pH optima
· Discuss the concept of osmotic pressure and how it relates to water activity
· Specify the effects of salt concentration on the growth of several microbes
· Laboratory Activities:
· Students will continue Ex. 7 Biochemical Testing and the Impact of Nutrients on Growth where they will complete and interpret a variety of biochemical tests
· Students will continue Ex. 8 Effects of Oxygen on Growth and the Production of Catalase where they will analyze growth results and utilize the data to classify organisms based on oxygen gas requirements
· Students will begin Ex. 9 Environmental Factors Impacting Growth where they will use aseptic culturing techniques to test how varying temperature, pH and salt concentration impacts growth
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 5 and Ch.20, pre-lab and post-lab assignments related to the laboratory exercises.

Week 7
· Unit of Instruction: Innate Immune Defenses
· Assigned Reading:
· Textbook: Ch. 14 The Innate Immune Response
· Laboratory Manual: Ex. 10 Physical Control of Microbial Growth
· Lecture Learning Outcomes:
· Know the structure and function of red blood cells, platelets, and the various types of white blood cells
· Describe the physical and chemical barriers that make up the first line of defense
· Explain the importance of cellular communication (including surface receptors, pattern recognition receptors, and cytokines) in the immune response
· Illustrate each process (interferons, complement system, inflammation, phagocytosis) in the second line of defense
· Utilize real world scenarios to explain how both the first and second lines of defense are constantly at work to protect the body
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Understand that boiling and radiation, as physical control methods, have limitations
· Gain an appreciation for the protective effects of endospores
· Describe differences between sterilization and disinfection
· Explain the impacts of boiling and ultraviolet light on bacterial cells
· Laboratory Activities:

· Students will continue with Ex. 9 Environmental Factors Impacting Growth where they will analyze growth under varying temperatures, pH levels, and salt concentrations and use their data to classify organisms based on their optimums.
· Students will begin Ex. 10 where they will test different organisms for varying amounts of time under different physical control methods: boiling and UV radiation.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 14, pre-lab and post-lab assignments related to the laboratory exercises, lecture exam.

Week 8
· Unit of Instruction: Humoral and Cellular Immunity
· Assigned Reading:
· Textbook: Ch. 15 The Adaptive Immune Response
· Laboratory Manual: Ex. 11 Chemical Control of Microbial Growth
· Lecture Learning Outcomes:
· Distinguish between the roles of B lymphocytes and T lymphocytes in the third line of defense
· Illustrate B lymphocyte and T lymphocyte development, activation, and effector function
· Identify the structure of each antibody class and explain the protective outcomes of antigen-antibody interactions and their importance in humoral immunity
· Understand the role of major histocompatibility complex receptors and antigen presentation in the cell mediated response
· Compare and contrast the primary and secondary responses to infection and relate them to real-life examples
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Define disinfectant, antiseptic, and chemotherapeutic agent
· Explain why the chemicals would affect Gram-positive and Gram-negative cells differently based on their cell envelope structure
· Discern the difference between microbicidal and microbiostatic agents
· Describe the methods by which chemotherapeutic agents affect microbes
· Perform the Kirby-Bauer method to determine the effectiveness of chemical control agents
· Correctly interpret the Kirby-Bauer method by measuring the zones of inhibition
· Laboratory Activities:
· Students will continue Ex. 10 where they will collect growth results of different organisms for varying amounts of time under different physical control methods and analyze their impact.

· Students will begin Ex. 11 where they will use a Kirby-Bauer method to test different chemical control agents against various organisms.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 15, pre-lab and post-lab assignments related to the laboratory exercises.

Week 9
· Unit of Instruction: Immunizations and Disorders of the Immune System
· Assigned Reading:
· Textbook: Ch. 17 Application of Immune Responses (selected portions), Ch. 18 Immunological Disorders
· Laboratory Manual: Ex. 18 Identification of Unknown Microbial Species
· Lecture Learning Outcomes:
· Apply the properties of the immune system to explain what happens in allergic reactions, autoimmune diseases and immunodeficiency disorders
· Explain the principles of immunization and describe their importance in disease outbreak prevention
· Compare and contrast active, passive, natural, and artificial forms of immunity and provide examples of each
· Understand the importance of blood and tissue typing when patients need a blood transfusion or organ transplant
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Isolate bacteria from a mixture and use colony morphology to distinguish between different species
· Determine the Gram reaction and cellular morphology of unknown bacteria
· Determine appropriate biochemical tests needed for obtaining metabolic information from unknown bacteria
· Interpret biochemical test results and apply them to identify unknown bacteria
· Laboratory Activities:
· Students will continue Ex. 11 where they will collect quantitative results of Kirby-Bauer tests of different chemical control agents against various organisms. The data will be used to determine the effectiveness of various antiseptics, disinfectants, and chemotherapeutic drugs.
· Students will individually begin Ex. 18 Identification of Unknown Microbial Species where they will utilize skills and knowledge they have learned in lab to isolate, separate, and identify two unknown bacterial species.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 17 and 18, pre-lab and post-lab assignments related to the laboratory exercises.

Week 10

· Unit of Instruction: Mechanisms of Disease Pathogenesis
· Assigned Reading:
· Textbook: Ch. 16 Host-Microbe Interactions, Ch. 19 Epidemiology
· Laboratory Manual: Ex. 12 Microbial Interactions
· Lecture Learning Outcomes:
· Compare and contrast the different relationships microorganisms can have with each other and/or their host and provide examples
· Understand the protective role and dynamic nature of normal microbiota
· Detail the events necessary for the establishment of an infection
· Apply their knowledge of the immune system to learn how microorganisms can avoid host defenses to cause damage and promote disease
· Describe different exit strategies used by pathogens and relate it to disease transmission
· Detail the steps involved in the chain of infection
· Explain how the epidemiology of an infectious disease is influenced by the specific characteristics of the pathogen, host, and/or environment
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Compare and contrast parasitism, amensalism, commensalism, and synergism
· Discern how to visualize the presence of a bacteriophage
· Calculate the PFU/mL of a sample of virus
· Laboratory Activities:
· Students will continue Ex. 18 where they will utilize skills and knowledge they have learned in lab to individually isolate, separate, and identify two unknown bacterial species.
· Students will begin Ex. 12 where they will investigate examples of microbial interaction. They will complete serial dilutions and set up a phage assay as a demonstration of parasitism. They will use sugar tubes with various organisms to demonstrate synergism. They will culture aerobic and anaerobic organisms in broth to demonstrate commensalism and they will utilize an antibiotic producing bacterium to illustrate amensalism.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 16 and 19, pre-lab and post-lab assignments related to the laboratory exercises.

Week 11
· Unit of Instruction: Physiology and Common Infections of the Respiratory System
· Assigned Reading:
· Textbook: Ch. 21 Respiratory System Infections (selected portions)
· Laboratory Manual: Ex. 13 Human Microbiome
· Lecture Learning Outcomes:

· Describe the basic anatomy of the upper and lower respiratory systems and outline their functions
· List common normal flora of the respiratory system and describe their roles in health and disease
· Apply knowledge gained throughout the semester to compare & contrast infections such as influenza, strep throat, tuberculosis, and whooping cough among other common infections of this area
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Understand the importance of and the prevalence of normal microbiota on body surfaces
· Culture mixed populations from their mouth, nose, and skin
· Draw conclusions as to what types of microbiota are present on different body surfaces
· Analyze results on common selective & differential media
· Laboratory Activities:
· Students will continue Ex. 18 where they will utilize skills and knowledge they have learned in lab to individually isolate, separate, and identify two unknown bacterial species.
· Students will complete Ex. 12 where they will analyze culturing results and relate the data to various microbial interactions. They will calculate PFU/mL in their phage assay as a demonstration of parasitism. They will interpret acid and gas production in sugar tubes to find synergistic interactions. They will complete a simple stain to observe cellular morphology and compare that to turbidity measurements to understand commensalism. Finally, they will observe and measure zone of inhibitions of various organisms around an antibiotic producing bacterium to determine amensalism.
· Students will begin an analysis of their own normal flora of the nose, mouth, and skin by collecting samples and culturing them on various types of media.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to 21, pre-lab and post-lab assignments related to the laboratory exercises, lecture exam.

Week 12
· Unit of Instruction: Physiology and Common Infections of Skin and Wounds
· Assigned Reading:
· Textbook: Ch. 22 Skin Infections (selected portions), Ch. 23 Wound Infections (selected portions)
· Laboratory Manual: Ex. 14 Virulence Factors
· Lecture Learning Outcomes:
· Apply their knowledge of the first line of defense to understand the anatomy and physiology of the skin

· Describe the physiology of a wound and how microorganisms can colonize these locations
· List common normal flora of the skin and describe their roles in health and disease
· Apply knowledge gained throughout the semester to compare & contrast chicken pox, “flesh eating” bacterial infections, gas gangrene, measles, Pseudomonas aeruginosa infections, staphylococcal wound infections, tetanus, toxic shock syndrome, warts, and wound abscesses
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Explain the role of a virulence factor and list common examples
· Discern how to detect a positive reaction for gelatinase, DNase, and coagulase
· Describe the actions of gelatinase and explain how its presence influences disease spread
· Describe the actions of coagulase and explain how its presence influences disease spread
· Describe the actions of DNase and explain how its presence influences disease spread
· Laboratory Activities:
· 	Students will continue Ex. 18 where they will utilize skills and knowledge they have learned in lab to individually isolate, separate, and identify two unknown bacterial species.
· Students will complete Ex. 13 where they will analyze growth characteristics of samples of their normal flora and apply their knowledge of the selective and differential nature of various types of media to determine the types of organisms present in their samples.
· Students will begin Ex. 14 where they will set up tests for three common virulence factors (coagulase, DNase, and gelatinase) in various bacteria.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to 22 and 23, pre-lab and post-lab assignments related to the laboratory exercises.

Week 13
· Unit of Instruction: Physiology and Commons Infections of the Digestive System
· Assigned Reading:
· Textbook: Ch. 24 Digestive System Infections (selected portions)
· Laboratory Manual: Ex. 15 Transmission of Disease and the ELISA
· Lecture Learning Outcomes:
· Describe the anatomy and physiology of the digestive system
· List common normal flora organisms of the digestive system and describe their roles in health and disease

· Apply knowledge gained throughout the semester to compare & contrast cholera, E. coli gastroenteritis, and oral herpes among others
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Perform an ELISA
· Provide two applications of the ELISA
· Understand how an ELISA can be used to detect both antigens and antibodies
· Describe the basic principles of an ELISA
· Explain how you can map disease transmission among affected individuals
· Explain antibody–antigen interactions
· Laboratory Activities:
· Students will continue Ex. 18 where they will utilize skills and knowledge they have learned in lab to individually isolate, separate, and identify two unknown bacterial species.
· Students will complete Ex. 14 where they will analyze the results of virulence factor tests and determine which organisms have which virulence factors.
· Students will complete Ex. 15 where they will simulate an outbreak of disease through a population and use an ELISA test as a diagnostic tool. They will then use contact tracing to determine the index case and the first case of transmission.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 24, pre-lab and post-lab assignments related to the laboratory exercises, lecture exam.

Week 14
· Unit of Instruction: Physiology and Common Infections of the Cardiovascular System and Nervous System
· Assigned Reading:
· Textbook: Ch. 25 Blood and Lymphatic Infections (selected portions), Ch. 26 Nervous System Infections (selected portions)
· Laboratory Manual: Exercise 16 Food Microbiology
· Lecture Learning Outcomes:
· Describe the anatomy and physiology of both the cardiovascular and nervous system
· Apply knowledge gained of the immune system to understand the possible outcomes when an infection occurs in the cardiovascular system or nervous system
· Apply knowledge gained throughout the semester to compare & contrast septic shock, Lyme disease, Ebola, malaria, polio, rabies, leprosy, and meningococcal meningitis among others

· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Describe the important contributions of microbes in food production
· Explain how and when microbial contamination of food occurs
· State how the microbial count in some foods can be reduced
· Discuss how to minimize microbial growth in foods
· Understand the importance of serial dilutions in determining microbial counts in a product
· Perform serial dilutions and pour plate techniques
· Calculate the total microbial count and coliform count of a food product
· Laboratory Activities:
· Students will continue Ex. 18 where they will utilize skills and knowledge they have learned in lab to individually isolate, separate, and identify two unknown bacterial species.
· Students will begin Ex. 16 Food Microbiology where they will perform and plate serial dilutions of three food samples to collect data on total number of bacteria as well as number of coliforms present in the samples.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 25 and 26, pre-lab and post-lab assignments related to the laboratory exercises.

Week 15
· Unit of Instruction: Physiology and Commons Infections of the Genitourinary System
· Assigned Reading:
· Textbook: Ch. 27 Genitourinary Tract Infections (selected portions)
· Laboratory Manual: Ex. 17 Antigen-Antibody Interactions
· Lecture Learning Outcomes:
· Describe the anatomy and physiology of the genitourinary system
· List common normal flora organisms of the genitourinary systems and describe their roles in health and disease
· Apply knowledge gained throughout the semester to compare & contrast genital herpes, gonorrhea, syphilis, and HIV among others
· Laboratory Learning Outcomes: Upon completion of this week’s laboratory
students should be able to:
· Describe the components of whole blood
· Explain the processes of agglutination and precipitation with regard to antigens and antibodies
· Demonstrate the proper procedure for blood typing for ABO and Rh factors and describe the importance of blood types for transfusions
· Demonstrate the proper procedure for combining a soluble antigen with a serum to cause a precipitin

· Describe how a precipitin reaction can be used to detect immunoglobulin
levels in a patient’s serum
· Laboratory Activities:
· Students will complete Ex. 17 Antigen-Antibody Interactions where they will perform blood typing reactions as well as precipitin reactions to observe the antigen-antibody interaction outcomes of agglutination and precipitation.
· Students will continue Ex. 16 Food Microbiology where they will collect data on colony number on each food sample plate, calculate colony forming units or coliforms per gram of sample, and analyze final calculations to rank the samples from highest microbial count to lowest microbial count.
· OT36 Natural Science Learning Outcomes: 1-8
· OT36 Natural Science Laboratory Learning Outcomes Covered: 1-5
· Assessment Methods: Homework related to Ch. 27, pre-lab and post-lab assignments related to the laboratory exercises, formal scientific lab report.
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