  
 
 
 
 
 
 
 
Biology 3060-03: Medical Microbiology (1, 2, 0) 
Department
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of
 
Science
 

Winter 2025 
 
Instructors: 
	Dr. Naowarat Cheeptham 	 	Office: S354 
	Phone: 371-5891 	Email: ncheeptham@tru.ca 
 
Dr. Joanna Urban 	Office: S352 Phone: 371-5542 	Email: jurban@tru.ca 
Office Hours: by appointment  
Course Description: 
Given how quickly infectious diseases have evolved and festered in our societies throughout the world, medical microbiology as a discipline needs to be viewed and taught with diverse and holistic mind-set. There has always been a strong connection in infectious diseases between human, animal and environmental settings. The approach in learning and teaching medical microbiology needs to bring in aspects of infectious diseases that are relevant to health of us all as a whole. An emerging discipline called “One Health” encompasses human, animal and environmental health aspects of pathogenesis, epidemiology, immune responses, treatment, identification, antibiotic resistance and infection control. We are all connected in this system. 
 
This introductory course in medical microbiology is intended for CMMB upper level students. This course is designed to meet the “One Health” concept of medical microbiology. The textbook used in this course is customary created by the instructor after each chapter of background information of selected infections categorized following some, but not all, human body systems. While in the second half, case studies are used. A case study is associated with each chapter (chapters are mainly selected from the “Microbiology with Diseases by Body System” by Robert W. Bauman). These case studies are handpicked from “The Microbe Files: Cases in Microbiology for the Undergraduate” by Marjorie Kelly Cowan. The first half of the course begins with basic information surrounding infectious diseases. This includes chosen pathogenic microorganisms according to human body’s main organs such as respiratory tract, skin, reproductive, and digestive system. Methodically, lectures discuss the causative organisms, their structures and pathogenicity. With each body system, the normal flora of each system is to be also discussed in tandem with pathogenic/opportunistic microorganisms for students to understand differences between normal flora and causative agents in regards to diagnosis. Additionally, transmission of infection, epidemiology, treatment, identification, and control of infection are also introduced. The second half of the course concentrates selected infectious diseases caused by pathogenic microorganisms in humans, animals and wildlife through interactive and experiential learning including case studies, literatures and guest speakers. 
 
Prerequisites: Fourth year standing or permission of the instructor, BIOL 2160 and BIOL 3130. 
 
Recommended course: BIOL 3110 and BIOL 3200 strongly recommended. 
 
Recommended reading: 
 
1) One Health: Humans, Animals and the Environment By Ian Lipkin, Columbia University Medical Center, Ronald Atlas, Univ. of Louisville, and Nikos Gurfield, County of San Diego (On overnight reserve at TRU library) 
 
“The health of humans, animals, and the environment are inextricably interconnected. Disruption of the environment often creates new niches for the evolution of infectious diseases and provides opportunities for the transmission of pathogens to animals or humans. The majority of infectious diseases that affect humans are acquired from animals. The ease and speed of travel make it possible for a new human disease acquired from the environment or animals in one part of the world to rapidly spread to the rest of the world. Animals also often acquire infectious diseases from humans. Thus, human health depends upon the health of animals and the environment. However, the fields of human and veterinary medicine and environmental sciences often fail to recognize this linkage. Participants will discuss the impact of this One Health concept on the future of human and veterinary medicine and environmental policy.” 
 
Listen to the authors at the American Society for Microbiology (ASM) website at: 
 
http://gm.asm.org/index.php/scientific-activities/asm-live/archives/371-one-health-humans-animals-and- the-environment 
 
2) Germs, Genes, & Civilization: How Epidemics Shaped Who We Are Today by David P. Clark (On overnight reserve at TRU library) 
 
“In Germs, Genes and Civilization, Dr. David Clark tells the story of the microbe-driven epidemics that have repeatedly molded our human destinies. You'll discover how your genes have been shaped through millennia spent battling against infectious diseases. You'll learn how epidemics have transformed human history, over and over again, from ancient Egypt to Mexico, the Romans to Attila the Hun. You'll learn how the Black Death epidemic ended the Middle Ages, making possible the Renaissance, western democracy, and the scientific revolution. Clark demonstrates how epidemics have repeatedly shaped not just our health and genetics, but also our history, culture, and politics. You'll even learn how they may influence religion and ethics, including the ways they may help trigger cultural cycles of puritanism and promiscuity. Perhaps most fascinating of all, Clark reveals the latest scientific and philosophical insights into the interplay between microbes, humans, and society - and previews what just might come next.” 
3) Antibiotic Resistance: Understanding and Responding to an Emerging Crisis by Karl Drlica and David Perlin (On overnight reserve at TRU library) 
 
Educational Objectives: 
 
Upon successful completion of this course, students will be able to: 
1. Recognize the role of pathogenic microorganisms in medical microbiology. 
2. Discuss different microbial diseases, including the properties of diverse types of pathogens according to the chosen body system reviewed in the course, and the mechanisms of pathogenesis, laboratory diagnosis, treatment, prevention, and control measures of specific bacterium and its disease. 
3. Develop an awareness of the importance of “One Health” concept in the realm of medical microbiology. 
4. Specify interconnectedness of human, animals, ecology and evolution in the spread of infectious diseases and infection controls. 
5. Read and critically evaluate scientific literature through case studies. 
6. Able to communicate and present information well in both written and oral form. 
 
Student Evaluation: 
Dr. Cheeptham’s portions 
	Disease and pathogen case studies 	 	 	20% 
	One-minute write in-class assignments 	 	10% 
	Pop quizzes 	 	 	 	 	 	10% 
	Interactive participation 	 	 	 	5% 
Dr. Urban’s portions 
	 	Quizzes 	 	 	 	 	 	15% 
	 	COVID-19 or other viral infection group project/presentation 15% 
	 	Critical review of assigned medical articles (individual)10% 
Interactive participation 	 	 	 	5% 
Take home final exam  	 	 	 	10% 
(The final exam will be given out on the last day of the class April 3, 2025 and the due date will be on 
April 10, 2025) 
 
Important Note: Attendance is mandatory 
 
Lectures/seminar: Tuesday 1:30 AM to 2:20 PM and Friday 1:30 to 3:20 PM in IB1023 
 
Guest Speakers: 
1) Dr. John Church: Date TBA: Domesticated animal health (cows and bison) 
2) Ms. Sue Whitehead: Date TBA: Emerging infectious diseases and antibiotic resistance in hospital and community cases. 
3) Dr. Laura Sierra Zapata, Universidad EAFIT, Colombia: March 13, 2025 - The microbiome's 
One Health connection: linking pets, people, and the environment 
 
 
 
Tentative Outline of Lecture and Discussion Topics (Topics are subject to change and not in order): 
 
1) Infection, infectious diseases, and Epidemiology 
2) Immunization and Immune testing 
3) Diagnostic Microbiology 
4) AIDS and other Immune Disorders 
5) Microbial Diseases of the Skin and Wounds 
6) Microbial Diseases of the Respiratory System 
7) Microbial Diseases of the Digestive System 
8) Microbial Diseases of the Urinary and Reproductive System 
9) Antibiotic Resistance 
a. Introduction to Resistance Problem 
b. Working with pathogens 
c. A Course of Action 
10) Case Studies 
a. Diseases of the Skin and Wounds 
b. Diseases of the Respiratory System 
c. Diseases of the Digestive System 
d. Diseases of the Urinary and Reproductive Systems 
 
Medical Laboratory diagnostics/identification 
Part I. Growth-Dependent Diagnostic Methods 
1) Isolation of Pathogens from Clinical Specimens 
2) Growth-Dependent Identification Methods 
3) Antimicrobial Drug Susceptibility Testing 
 
Part II. Immunology and Clinical Diagnostic Methods 
1) 4. Immunoassays for Infectious Diseases 
2) 5. Polyclonal and Monoclonal Antibodies 
3) In Vitro Antigen-Antibody Reactions: Serology, Agglutination,  
4) Fluorescent Antibodies 
5) Enzyme-linked immunosorbent Assay and Radioimmunoassay 6) Immunoblot Procedures 
 
Part III. Molecular and Visual Diagnostic Methods 
1) Nucleic Acid Methods  
2) Diagnostic Virology 
3) Proteomics 
 
PART IV. Novel Technologies 
1) MALDI- TOF MS  
2) Other emerging technologies 
3) AI  
  
 
List of some electronic journals related to topics in this course which are available in TRU library on online database 
1) Canadian Journal of Microbiology 
2) Canadian Journal of Infectious Diseases and Medical Microbiology 
 
Detailed information on interactive class participation and assignments: 
1) Interactive class participation: a total of 10% is given to students who regularly attend classes and show enthusiasm through class discussion contribution such as asking and answering questions. 
2) Critical Review of assigned articles: Each student will be assigned questions relating to given original research article on the diagnosis. The student will have to orally present the answers to those questions in an informal/chalk talk manner in class. This assignment is worth 10%. 
3) COVID-19 or other viral infection group project/presentation:  
Guidelines: Please write a 1,000 – 1,500 word research paper, typed, double spaced, 12 point font, exclusive of references and figures; (this is a minimum- you can go over this a bit, but try to be concise). Due dates to be announced by Dr. Urban in class. Please also submit copies (electronic) or URLs for the major reference materials you used (review articles and primary research papers). Late papers will be penalized 5% per day and will not be eligible for revision. Some suggested topics are listed below, or you may choose your own, please consult with Dr. Urban. These are general topics only and are very broad in scope. Your first job will be to narrow down the topic to a workable level for this length essay. I would like you to include material from 1 primary scientific research article that describes the methods and results of actual experiments or clinical studies. Review articles are fine for background, but these summarize the work of many groups who work in that particular field rather than describe actual experiments performed by the authors. A review can lead you to the primary literature. Be cautious of internet resources as some of these are not properly documented; check to ensure that any websites you use for information are reputable sources.  
 	Possible General Essay Topics:  
Any emerging viral infection 
Coronaviruses (general) 
Covid-19,  
SARS 
MERS  
Characterizing COVID-19 Disease 
Developing Therapeutics and Vaccines for Coronaviruses  
Covid-19 Clinical Research 
Covid-19 and Animals 
Covid-19 emerging and existing variants 
 
Please be careful of plagiarism (see the Departmental policy in Moodle) and provide citations for all of your sources and figures in one of the two formats specified in the “CSE Citation Style Guide” 
(http://www.tru.ca/library/pdf/csecitationstyle.pdf and in Moodle). References on the Internet may be useful for background, but be careful that the information is current (shows a date when the site was last updated) and comes from a reputable source.   
4) One-minute Writes: "One-minute writes" are short written responses to questions posed during class (10 times) on Monday. Each one-minute write that you turn in will receive 1% (10%), whether or not the answer is correct. The important point is that you think about the question and try to answer it in your own words with concise manner. However, to receive credit the 1 
minute write response must be turned in before leaving class on the day the question isa sked. The answers to one-minute write questions will be discussed in class. 
Class Etiquettes: 
Cellphone must be turned off during class however if may be set to a vibrate mode only if you really have to be available via cellphone for potential emergency. Use of laptop during class is restricted to only note-taking and class related search activities; Facebook, email and surfing are not allowed. Please be considerate of how the use of cellphones and laptop during class can be very disruptive/distractive to your neighbors. Students who do not follow these class’s rules may be asked to leave the class. 
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