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Why Do We Get Sick? (Darwinian Medicine) 

Vemeduni Vienna (500 208) 
 

Dustin Penn & Kirsten Senti 
 
Winter Semester Dates:  Nov 6, 2017 to Jan 25, 2018 (see 
Course Schedule below) 
 
Course Description:  Why are we vulnerable to so many 
diseases?  The biomedical sciences address the proximate 
mechanisms that cause disease (how we get sick), but they 
only rarely consider the evolution of these mechanisms (why 
we get sick). In this course, we examine how evolutionary 
analyses that provide interesting and important insights into 
health and disease.   
 
Audience: The course is for advanced undergraduate students 
and MSc (Diplom) students in biomedicine and biotechnology, veterinary medicine, and biology. 
Ph.D. students and postdocs are also welcome to participate, and it will be taught in English. 
 
Course Requirements:  preparing for lectures in advance (we provide read-ahead slides so that 
students can prepare to ask and answer questions), participating in group discussions, writing an 
essay or review from the scientific literature (see details below), and passing a written exam, which 
will cover information from lectures and discussions.  
 
Course Structure: Each Lecture (ca. 45 min) will be followed by a Discussion session (ca. 45 
min); 15 classes with 2 ECTS (European Credit Transfer System).  
Locations: the course will take place at the following locations, depending on the date (see below): 
 

(1) Wilhelminenberg: Department of Integrative Biology and Evolution (Conference 
Room/Besprechungszimmer WT06047, next to the Sekretäriet), Savoyenstrasse 1 (16th 
District). For directions: http://www.vetmeduni.ac.at/konrad-lorenz-institute-for-
ethology/ueber-uns/standortanreise 

 
 (2) Pop Genetics Library (HA09P40), Institut für Populationsgenetik (Gebäude HA), 4th Floor, 

Vetmeduni (Main campus). 
 
Reading Material. We provide reading material (pdfs) to help students better understand the 
lectures and discussions, and we encourage students to read before lectures.  
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Course Schedule:  Please note locations! 

 
Nov 6, MONDAY, 1300-1700, Wilhelminenberg 

1.1 Lecture: Introduction to Course and Darwinian Medicine (Penn) 
1.2 Discussion  
2.1 Lecture: General Principles of Evolutionary Biology (Penn)  
2.2 Discussion  

 
Nov 16, THURSDAY, 1300-1700, Wilhelminenberg 
 3.1 Lecture: Evolution of Infectious Diseases (Penn)  
 3.2 Discussion   

4.1 Lecture: Evolution of Virulence (Penn) 
 4.2 Discussion session  
 
Nov 23, THURSDAY, 1300-1700, Wilhelminenberg 

5.1 Lecture: Genetics I: Evolution of Variation in Health/Disease (Smith) 
 5.2 Discussion   

6.1 Lecture: Evolution of Major Histocompatibility Complex (MHC) Genes (Penn) 
 6.2 Discussion  
 
Nov 30, THURSDAY, 1300-1700, Pop Genetics Library (VetMed campus) 

7.1 Lecture: Biomedical Arms Races: Antibiotics, Vaccines, Allergies (Penn) 
 7.2 Discussion  
 8.1 Lecture: Selfish DNA/Genomic Conflicts (Senti) 
 8.2 Discussion  
 
Dec 7, THURSDAY, 1300-1700, Pop Genetics Library (VetMed campus) 
 9.1 Lecture: Genetics II:  Geographic Variation, Skin Color, and Vitamins (Senti)  

9.2 Discussion  
 10.1 Lecture: Genetics III: Copy Number Variation and Mental Retardation (Senti) 
 10.2 Discussion  
 
Dec 14, THURSDAY, 1300-1500, Pop Genetics Library (VetMed campus) 

11.1 Lecture:  Metabolic Diseases, Diabetes and Obesity (Senti) 
 11.2 Discussion   
 
Dec 21, THURSDAY, 1300-1700, Pop Genetics Library (VetMed campus) 

12.1 Lecture: Evolution of Cancer (Senti) 
 12.2 Discussion  
 
 13.1 Lecture: Evolution and Aging (Senti) 
 13.2. Discussion  
 
Dec 7, THURSDAY (6 pm):  Deadline to hand in Essay/Review (see more information below) 
 
Jan 25, THURSDAY, 1300-1500, Pop Genetics Library (Senti) 
 Final Written Exam (KS) 
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Essays/Reviews  

Essay Aims (our criteria for grading) 
• Demonstrate an ability to critically evaluate research in scientific literature, and write clearly 

about scientific and biomedical issues.  
• Demonstrate the ability distinguish between proximate mechanisms vs. evolutionary 

explanations, and apply evolutionary analyses to understanding biomedical problems. 
 

Essay Guidelines and Format 
• Students select a topic from list below (or if not from this list, it must be about evolution and 

disease – and students must send us their topic in advance for approval). 
• Conduct online literature searches and read the most recent publications on the topic.  
• Format: written in clear English, ca. 10 pg maximum length, font 12, Font Arial or Times New 

Roman, 1.5 line spacing, type-written, including (optional) figures and tables. 
• Before writing, read how to write scientific essays or reviews (e.g., clarify your goals, use topic 

sentences for paragraphs, only cite papers that you have read, etc.), such as: 
 http://www.monash.edu.au/science/about/schools/biological-sciences/current/docs/essay-

writing-guidelines.pdf 
 https://www.st-andrews.ac.uk/media/school-of-

psychology/teachingdocs/currentstudents/A_Guide_To_Writing_Scientific_Essays.pdf 
• Plagiarism is strictly forbidden (Plagiat ist verboten)! 
• E-mail your paper (label .doc file with student’s last name) to us by Dec 7, 6 PM, deadline. 

 
Essay Topics:   

• Sickness behaviors and other symptoms (e.g., fever, coughing, sneezing, anemia, diarrhea, morning 
sickness, tonsillitis, lethargy and depression): are they adaptive defenses, and if so, should they be 
treated? 

• Adaptive mismatch? What are examples, particularly ones not discussed in lectures (e.g., exposure to 
artificial light, transfats in diet), the evidence and possible solutions in our rapidly changing world?   

• Virulence: why do some infectious diseases cause more harm than others?  How are we influencing the 
evolution of virulence, and how might we manage the evolution of virulence? 

• Inflammatory diseases:  why does the immune system cause disease – and is this more common, and if 
so, why?  How to improve prevention and treatment? 

• Hygiene hypothesis:  what is the evidence, and has it produced any effective prevention/treatments? 
• Antibiotics: do they promote the evolution antibiotic resistant-pathogens, and if so how, and how to 

address? Do antibiotic treatments cause health problems? 
• Vaccines:  Do they influence pathogen virulence, if so, how and how to improve vaccines and use?  
• Genetic diseases:  Why are they so rare, and what are possible treatments now and future (e.g., gene 

editing)? 
• Genetic conflicts:  what is the relevance for health and disease? 
• Obesity: why increasingly common, and what is the most effective prevention/treatment? 
• Infertility:  why is it increasingly common, and what is the most effective prevention/treatment? 
• Aging diseases:  extend lifespan) 
• Medicine and biotechnology: How can evolution be used to improve biotechnology, drug design, 

animal models (genetic engineering), or animal breeding? 
• Toxicology:  why are some compounds harmful and others not, and what maintains the variation in 

tolerance to toxins?   
• Veterinary medicine:  how might evolutionary biology help improve?   

------------------------------------------------------------------------------------------------------ 
Contact  
Dr. Dustin Penn, Konrad Lorenz Institute of Ethology, Dept Integrative Biology and Evolution, 

Vetmeduni Vienna, +43-1-25077-7323, dustin.penn@vetmeduni.ac.at 
Dr. Kirsten Senti, Institute of Population Genetics, Vetmeduni Vienna, +43-1-25077-4334, 

senti.kirsten@gmail.com 
 


