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FSHN 517X  

(AN S 517X, MICRO 517X, V MPM 517X) 

GUT MICROBIOME: IMPLICATIONS FOR HEALTH AND DISEASES 

(Fall 2017) 

Course information: 3 credits 
Tuesday-Thursday: 9:30 AM - 10:50 AM 
Location: Heady 0162 
 
Instructor 
Melha Mellata, PhD. 
Food Science and Human Nutrition 
Email: mmellata@iastate.edu 
Phone: 515-294-9220 
 

Office Hours: Tuesday-Thursday (PM) by appointment. You may also contact me by e-mail or phone with 
questions  
 
Co-instructors 
Karin Allenspach, DVM, PhD. College of Veterinary Medicine, ISU 
Albert Jergens, DVM, PhD. College of Veterinary Medicine, ISU 
Mark Lyte, PhD. College of Veterinary Medicine, ISU 
Greg Phillips, PhD. College of Veterinary Medicine, ISU 
Stephan Schmitz-Esser, PhD. Animal Science, ISU 
Jan Suchodolski, DVM, PhD. College of Veterinary Medicine, Texas A&M (Online) 
Mike Wannemuehler, PhD. College of Veterinary Medicine, ISU 
Auriel Willette, PhD. Food Science and Human Nutrition, ISU 
 
 
Introduction 

The gut microbiota is the complex community of microbes that live in the digestive tract of human and animals. 
In recent years, extensive research into the association of the gut microbiota with health, weight, and even 
behavior and mood, continue to expand. Food is a major factor that shapes the proportional representation of 
microorganisms present in the gut microbiota and the relative abundance of its genes (the microbiome). 
Reciprocally, the configuration of the microbiota/microbiome influences the nutritional value of food.  

Through a series of lectures and discussions, we will explore current research on the link between the gut 
microbiota and health and diseases, among others obesity, diabetes, allergies, Alzheimer, and inflammatory 
diseases. Topics will include diet-, gut immunity-, and brain-gut microbiome interactions that could lead to 
diseases or improved health. Modern tools used to study and analyze the microbiome will also be discussed.  

Learning objectives 

Pre-req. Students should have some knowledge in Microbiology (few credits of Micro, and/or Bio, Genetic, Immun. Etc….) 

By participating in the course, students will be able to: 

- Use critical thinking skills to analyze and evaluate the role of gut microbes in health and diseases 

- Describe how different factors could improve or disturb the gut microbiome  

- Describe the most modern techniques used to study the composition and the functions of gut 
microbiome 

- Describe different animal models used to study the gut microbiome  
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- Become a critical reader of scientific research articles on gut microbiome 

- Work with a team to give an oral presentation that identifies a scientific question related to gut 
microbiome, proposes a hypothetical answer to this question, and lays out a novel strategy to test this 
hypothesis.  

- Write research reports on different aspects of gut microbiome interaction with host, food, host-
pathogen interactions or its role in diseases and health. 

 

FSHN Department and Program Outcomes Assessment for FSHN517X: 

All students should be able to demonstrate the General FSHN Department Outcomes. This course will contribute to your ability to: 

1. Communicate effectively with others in one-on-one, small group, and large group situations. 

2. Accurately interpret data and research literature to solve complex problems. 

3. Conscientiously apply your profession's code of ethics in your work. 

4. Demonstrate social and cultural competence relative to diversity and inclusions.  

5.   Facilitate and participate effectively in a team. 

6.   Plan and implement purposeful life-long learning activities with the aim of improving professional 
competence. 

7.   Demonstrate creativity in the discipline in ways that have practical benefits. 

Students should also be able to demonstrate FSHN Program-Specific Outcomes, grouped by program: Culinary Food Science (CS), 
Food Science (FS), Dietetics/Diet and Exercise (KRDN), Nutritional Sciences-pre health professional (NSH), Nutritional Sciences-
wellness (NSW). This course will contribute to your ability to: 

CS 13. Identify and explain nutrients in foods and the specific functions in maintaining health. 

FS 13. Explain functions of specific nutrients in maintaining health. 

KRDN 1.1 Demonstrate how to locate, interpret, evaluate and use professional literature to make ethical, 
evidence-based practice decisions. 

KRDN 1.3 Apply critical thinking skills. 

KRDN 2.1 Demonstrate effective and professional oral and written communication and documentation. 

NSH 1. Demonstrate how to locate, interpret, evaluate and use professional literature to make ethical 
evidence-based practice decisions. 

NSH 2. Use current information technologies to locate and apply evidence-based guidelines and 
protocols. 

NSH 3. Demonstrate effective and professional oral and written communication and documentation and 
use of current information technologies when communicating with individuals, groups and the public. 

NSH 4. Apply knowledge of biochemistry and physiology to human nutrient metabolism. 

NSH 5. Explain rationale for nutrient intake recommendations across the lifespan. 

NSH 6. Design and critique evidence-based nutrition interventions for the prevention and control of 
chronic diseases. 

NSH 7. Develop a research proposal, conduct research, interpret and report research results. 

NSW 1. Apply knowledge of the role of nutrition and healthy eating for disease prevention and wellness. 

NSW 3. Explain the structure and components of food systems and analyze the relationships between 
nutritional health and food selection. 

Health Coach Option: 

1. Apply knowledge of the role of physical activity in disease prevention and wellness. 

2. Synthesize strategies that facilitate behavior changes for enhanced health. 

Family Health Option: 

1. Synthesize approaches to wellness across the life span that strengthen families. 
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FSHN 517X Lecture Topics 

Date Class Subject Instructor 

8/22 1 Introduction of the course Mellata 

8/24 2 Establishment and development of the gut microbiota  Mellata 

8/29 3 Genetic tools for studying the microbiota (e.i 16S, bioinformatic analysis) Schmitz-Esser 

8/31 4 Genetic tools for studying the microbiota - Functional microbiome genetic-analysis Phillips 

9/5 5 Gut microbiome and immune system-1 Wannemuehler 

9/7 6 Gut microbiome and immune system-2 Wannemuehler 

9/12 7 Research in practice - Experimental design and 16S sequencing Mellata/Van Goor 

9/14 8 Class assignment-Team work Mellata 

9/19 9 Animal models for studying the gut microbiota (Mice) Wannemuehler 

9/21 10 Animal models for studying the gut microbiota (others) Jergens/Allenspach 

9/26 11 Gut Microbiota in ruminant health and production (Dairy cows) Schmitz-Esser 

9/28 12 Class assignment-Team work Mellata 

10/3 13 Gut Microbiota disturbance : impact on health Mellata 

10/5 14 Gastro-intestinal diseases (infectious): early life Mellata 

10/10 15 Gut Microbiome and foodborne illnesses Mellata/Stromberg 

10/12 16 Class assignment-Team work Mellata 

10/17 17 Genetic of inflammatory bowel disease (IBD) Allenspach 

10/19 18 Techniques for measuring gastrointestinal inflammation Mellata/Stromberg 

10/24 19 Class assignment-Team work Mellata 

10/26 20 Diet/nutrition and gut microbiota : implication for health & diseases Mellata 

10/31 21 Chronic GI diseases (inflammation-mediated intestinal cancer) Jergens  

11/02 22 Gut-brain connection/diseases and behavior Lyte 

11/07 23 Aging and gut microbiota Willette 

11/09 24 Class assignment-Team work Mellata 

11/14 25 Gut Microbiota and metabolite diseases (obesity, diabetes..) Suchodolski (online) 

11/16 26 Manipulation of gut microbiome to improve clinical health 
(antibiotics/prebiotics/probiotics) 

Jergens 

11/21  Thanksgiving break  

11/23   

11/28 27 Student presentations  Mellata 

11/30 28 Student presentations Mellata 

12/05 29 Student presentations Mellata 

12/07 30 Student presentations Mellata 

12/12 31 Student presentations Mellata 

12/14 32 – Final project report due Mellata 

 

Assignments and grading 

Written Reflections: 10 x 15 points (150 points) 
Students will each submit a one-page written reflection on 10 selected presentations delivered by instructors. 
The written reflection will be due before the next class period. No late submissions will be accepted. 

Quiz questions: 6x 5 (30 points) 
Some classes will begin with one or two quiz questions (5 min).  Answers to the quiz will be graded and will 
be used to evaluate whether material is being understood.   

Active learning exercises/class participation/in-class assignments/homework etc.: 5x 30 (150 points) 
Students are expected to attend and participate in class. Active learning exercises and active participation will 
be included in your assessment. In the team-work assignment, small groups of students (3-4) will work 
together on an exercise that is related to topics previously covered.     
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Final student presentations: Group of students formed at the beginning of the semester will present (orally 
and in writing) a topic of choice related to gut microbiome. Guidelines will be provided by the instructor (oral 
50 points; written 50 points) 

Grading: Grades will be based on points obtained for the following: 

 Attendance and participation     (32 x 2.5 points)                       80 points 

 Quizzes                                      (6  x 5 points)                                                             30 points 

 Written reflections                      (10 x 10 points)                                                        100 points 

 In class Team work assessments (5 x 30 points)                        150 points 

 Final project reports (written & oral)                  100 points  
           Total                                                                                                                           460 points 
 
Grading Scale: Final grades will be assigned based on percentage of points earned at the end of the 
semester, as follows. 
 

A> 93% A- > 90.0-92.9%  B+ 87.0-89.9% B 83.0-86.9% B- 80.0-82.9% 

C+ 77.0-79.9% C 73.0-76.9% C- 70.0-72.9% D+ 67.0-69.9% D 63.0-66.9% 

F < 63.0%     

Academic Dishonesty 

The class will follow Iowa State University’s policy on academic dishonesty. Anyone suspected of academic 
dishonesty will be reported to the Dean of Students Office. Please see this link for more information: 
http://www.dso.iastate.edu/ja/academic/misconduct.html 

Disability Accommodation 

Iowa State University complies with the Americans with Disabilities Act and Sect 504 of the Rehabilitation 
Act. If you have a disability and anticipate needing accommodations in this course, please contact your 
instructor to set up a meeting within the first two weeks of the semester or as soon as you become aware of 
your need. Before meeting with your instructor, you will need to obtain a SAAR form with recommendations 
for accommodations from the Disability Resources Office, located in Room 1076 on the main floor of the 
Student Services Building. Their telephone number is 515-294-7220 or email: disabilityresources@iastate.edu. 
Retroactive requests for accommodations will not be honored. 

Harassment and Discrimination 

Iowa State University strives to maintain our campus as a place of work and study for faculty, staff, and 
students that is free of all forms of prohibited discrimination and harassment based upon race, ethnicity, sex 
(including sexual assault), pregnancy, color, religion, national origin, physical or mental disability, age, marital 
status, sexual orientation, gender identity, genetic information, or status as a U.S. veteran. Any student who 
has concerns about such behavior should contact his/her instructor, Student Assistance at 515-294-1020 or 
email dso-sas@iastate.edu, or the Office of Equal Opportunity and Compliance at 515-294-7612. 

Religious Accommodation  

If an academic or work requirement conflicts with your religious practices and/or observances, you may 
request reasonable accommodations. Your request must be in writing, and your instructor or supervisor will 
review the request. You or your instructor may also seek assistance from the Dean of Students Office or the 
Office of Equal Opportunity and Compliance. 

Contact Information 

If you are experiencing, or have experienced, a problem with any of the above issues, please email: 
academicissues@iastate.edu. 
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