
Evolutionary Medicine
Course Syllabus (Fall 2021) - Version 2021-09-12

Course number: 01:447:356
Class location: Livingston TIL-226
Class meeting times: Mondays and Thursdays from 9:00 AM - 10:20 AM
Course website: https://canvas.rutgers.edu/

Instructor: Christina M. Bergey, Ph.D.

Phone: 848-445-9628. (The preferred contact method is e-mail.)
Email: christina.bergey@rutgers.edu. Students can expect a response within two business days. All
email correspondence must use Rutgers email addresses.
Office Hours: Thursdays at 1pm and by appointment. Zoom-based. No in-person office hours.
Zoom link on Canvas. Please tell me via email if you plan to attend office hours. Requests to meet
outside of office hours must be made via email.

Syllabus is subject to change.

Catalog Description: In this course, we examine human health from an evolutionary perspective, explor-
ing the impact that our evolutionary heritage has on modern human diseases, both chronic and infectious.
We will learn how the framework of evolutionary biology and modern genetic tools can inform our under-
standing of issues relevant to clinical and public health. Rather than focus on the immediate mechanisms
underlying disease, we will endeavor to understand the ultimate factors that influence susceptibility, such as
past natural selection. The course topics are wide-ranging, but particular attention is paid to emerging infec-
tious diseases, as well as non-communicable diseases that may be exacerbated by facets of modern lifestyles.
Through lectures, critical analysis of the primary literature and popular science news, and class discussions,
participants will learn how evolutionary principles can be practically applied to medicine. Key readings each
session will focus on genetic techniques for understanding evolutionary medicine, while additional readings
will incorporate perspectives from diverse fields.

Course Goals: By fully participating in this course, students will be able to:

1. appreciate how modern susceptibility to non-communicable and infectious diseases has been influenced
by past evolutionary processes;

2. critically evaluate evolutionary hypotheses related to health and medicine, including those found in
popular science articles; and

3. know how genetic techniques are applied within an evolutionary framework to understand ultimate
reasons for disease.

Departmental Learning Goals:

– Integrate the material from multiple courses and research. That is, to think holistically and to see the
whole as well as the parts.

– Use genetic information and ideas to critically analyze published research articles in genetics.

Required textbook: None. Required and supplemental readings will be posted to course website.
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Technology requirements: A computer and internet connection are required for viewing course materials.
Additionally, an internet-enable device is required for in-class activities (ideally a laptop, but a smartphone
will often suffice).

“Please visit the Rutgers Student Tech Guide page for resources available to all students. If you do not have
the appropriate technology for financial reasons, please email Dean of Students deanofstudents@echo.
rutgers.edu for assistance. If you are facing other financial hardships, please visit the Office of Financial
Aid at https://financialaid.rutgers.edu/."

Academic integrity policy: “Rutgers University takes academic dishonesty very seriously. By enrolling
in this course, you assume responsibility for familiarizing yourself with the Academic Integrity Policy and
the possible penalties (including suspension and expulsion) for violating the policy. As per the policy,
all suspected violations will be reported to the Office of Student Conduct. Academic dishonesty includes
(but is not limited to): cheating, plagiarism, aiding others in committing a violation or allowing oth-
ers to use your work, failure to cite sources correctly, fabrication, using another person’s ideas or words
without attribution–re-using a previous assignment, unauthorized collaboration, sabotaging another stu-
dent’s work. If in doubt, please consult the instructor. Please review the Academic Integrity Policy:
http://academicintegrity.rutgers.edu/academic-integrity-policy/"

Honor pledge: All students will need to sign the Rutgers Honor Pledge on every major exam, assignment,
or other assessment as follows:

On my honor, I have neither received nor given any unauthorized assistance on this examination
(assignment, paper, quiz, etc.).

“Almost all original work is the intellectual property of its authors. This includes not just books and
articles, but the syllabi, lectures, lecture slides, recorded lectures, course materials, presentations, homework
problems, exams, and other materials used in this course, in either printed or electronic form. Providing
course materials to commercial suppliers such as CourseHero, Chegg, etc. and/or publicly distributing or
displaying course materials, or helping others to do so, is a violation of academic integrity."

“The authors hold copyrights in their works, which are protected by U.S. statutes. Copying this work or
posting it online without the permission of the author may violate the author’s rights. More importantly,
these works are the product of the author’s efforts; respect for these efforts and for the author’s intellectual
property rights is an important value that members of the university community take seriously. For more
instructions on copyright protections at Rutgers University, please refer to the Rutgers Libraries."

Rutgers mask policy: “In order to protect the health and well-being of all members of the University
community, masks must be worn by all persons on campus when in the presence of others (within six feet)
and in buildings in non-private enclosed settings (e.g., common workspaces, workstations, meeting rooms,
classrooms, etc.). Masks must be worn during class meetings; any student not wearing a mask will be
asked to leave. Masks should conform to CDC guidelines and should completely cover the nose and mouth:
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/about-facecoverings.html"

“Each day before you arrive on campus or leave your residence hall, you must complete the brief survey on
the My Campus Pass symptom checker self-screening app."

Course Structure and Requirements

Before class, students will read and/or watch course material. Each class will have key required readings that
give an overview of the topic (review articles or popular science articles) and illustrate how genetic techniques
can be applied to understand it (primary literature). Some classes will also have a range of supplemental
readings, and students will be able to pick which is most interesting or relevant to their future goals to read.
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Students will engage with the material and assess their comprehension via pre-class quizzes. Pre-class
quizzes (11 total) will consist of multiple-choice, short answer, or short essay questions due once per week,
before every alternating class. Quizzes are worth 10 points per week, up to a maximum of 100 points total.
Excess points (10) available during the course allow a buffer of one quiz that can be missed due to technology
issues, etc. Pre-class quizzes are due at the start of class, 9:00AM. For late submissions, 15% is deducted
per day past the due date.

Class time will consist of lectures as well as activities and small group/class discussions of case studies and
current events. During classes, there will be in-class activities, graded for participation only not graded due
to pandemic. Such activities will include: polls, multiple choice questions, interactive internet activities, and
short answer questions. As noted above, a laptop or phone with internet connection is required to complete
these activities. Students can earn two point per class up to a maximum of 50 points. This provides a buffer
of days that can be missed due to absence or technology issues without penalty.

Partway through the course, students will complete a short take-home essay and short answer test
covering topics covered so far in the course. Students will have a set time period, of at least 48 hours, after
the prompts are posted to submit their essay for full credit. For late submissions, 15% is deducted per day
past the due date.

The final portion of the grade will be based on a group presentation of a non-communicable disease-related
topic not covered in class, situating the condition in an evolutionary context. An individual presentation
option is available as an alternative. Presentations will include summaries of the topic, two recent scientific
papers, and a critical presentation of a relevant popular science article. Groups will be assigned, and I will
approve topics submitted via a written proposal. Group presentations will be 20 minutes in length with
each member speaking, followed by a 5-minute question session. Grade will be based on assessment of the
presentation by myself as well as classmates. Afterwards, students will submit a self-evaluation of their group
contribution which may be taken into consideration for adjusting the grade.

Grades will be based on performance and/or participation in (i) pre-class quizzes and responses to readings,
(ii) in-class activities, (iii) a take-home essay/short answer test, and (iv) a group presentation, as follows:

50% (100 points) Pre-class quizzes

In-class activities

30% (60 points) Take home essay test

20% (40 points) Group presentation†

†Group presentation grade consists of assessment of presentation by myself combined with assessment by
your peers (35 points total) and completion of the 1-page self and peer contribution assessment question
form (5 points).

Grading will be based on knowledge and mastery of evolutionary genetic concepts and their application as
follows. A: 90-100; B+: 87-89; B: 80-86; C+: 77-79; C: 70-76; D+: 67-69; D: 60-66; F: 0-59. Final grades
are rounded to the nearest whole number.

Please note my policy for missed assignments and presentations:

– Pre-class quizzes and take-home essays can be submitted late, with 15% deducted per day past the
due date.

– For only extenuating circumstances and only with the approval of Dr. Bergey, a make-up presentation
may be offered.

Class Attendance: Students are expected to attend all classes when possible. However, care must be taken
to not come to class if you may be infectious with COVID-19. If you expect to miss one or two classes, please
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use the University absence reporting website https://sims.rutgers.edu/ssra/ to indicate the date and
reason for your absence. An email is automatically sent to me.

Absence itself does not impact your grade, but you will not receive credit for that day’s in-class activities
(described above). If a particular class topic would be difficult for you due to personal or family circumstance,
please reach out via email before class so we can discuss an alternative.

Accessibility: “Students with disabilities requesting accommodations must follow the procedures outlined
at https://ods.rutgers.edu/students/getting-registered. Full disability policies and procedures are
at https://ods.rutgers.edu/"

Rules of conduct: No cell phones are allowed in class, unless to do in-class activities. Laptops are permitted
for the purpose of taking notes and doing in-class activities but not for behavior that would distract other
students.

Recording of lectures is not permitted. I may post audio recordings of select class meetings on our
Canvas course site. These recordings are for study purposes only and feature both my own intellectual
property and the contributions of your fellow classmates. Please respect your fellow students’ privacy and
do not share or distribute these recordings beyond our course site. Please see me with any questions or
concerns.
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Course Schedule

Module 1 - Introduction to Evolutionary Medicine

Class Readings and Pre-Class Activities Notable Class
Activities

CLASS CANCELLED (Hurricane Ida weather, Sept. 2)

NO CLASS (Labor Day, Sept. 6)

Day 1 (Wed., Sept. 8)

Topic: Intro to Course

None Syllabus Review

Day 2 (Sept. 9)

Topic: A Review of Evo-
lutionary Theory

Required Readings:

– Forbes and Krimmel 2010. Evolution is change in the
inherited traits of a population through successive
generations.

– Alveshere. Forces of Evolution in Explorations

– Gravlee 2020. Racism, not genetics, explains why
black Americans are dying of COVID-19.

Assignments:

– None

Evolution simu-
lations

Day 3 (Sept. 13)

Topic: Darwinian
Medicine and Evolu-
tionary Genetics

Required Readings:

– Hood and Jenkins 2008. Evolutionary medicine: A
powerful tool for improving human health

– Karlsson et al. 2016. Natural selection and infectious
disease in human populations.

Assignments:

– Pre-Day 3 Quiz

Day 4 (Sept. 16)

Topic: Human Evolution

Required Readings:

– Pain 2016. How to (seriously) read a scientific paper

– Raff 2016. How to read and understand a scientific
paper: a guide for non-scientists (blog post).

– Zeberg and Pääbo 2021. The major genetic risk
factor for severe COVID-19 is inherited from Nean-
derthals.

– Luo 2020. Neanderthal DNA raises risk of severe
COVID.

Assignments:

– None

“How to read a
scientific arti-
cle” activity
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Module 2 - Infectious Diseases

Class Readings and Pre-Class Activities Notable Class
Activities

Day 5 (Sept. 20)

Topic: Evolution of the
Immune System

Watch:

– How The Immune System ACTUALLY Works

Required Readings:

– Yong 2020. Immunology is where intuition goes to
die.

– Kwok et al. 2021. Host genetics and infectious dis-
ease: new tools, insights and translational opportu-
nities

Assignments:

– Pre-Day 5

Immune system
review ques-
tions (small
groups)

Day 6 (Sept. 23)

Topic: Ancient DNA
(via Zoom)

Required Readings:

– Marciniak and Perry 2017. Harnessing ancient
genomes to study the history of human adaptation.

Assignments:

– Pre-Day 6 Quiz

Day 7 (Sept. 27)

Topic: Emerging Infec-
tious Diseases

Watch:

– How do viruses jump from animals to humans? - Ben
Longdon (TED-Ed)

– Uganda Python Cave (CDC)

Required Readings:

– Morse et al. 2012. Prediction and prevention of the
next pandemic zoonosis

– Plowright et al. 2017. Pathways to zoonotic spillover

Assignments:

– None

Day 8 (Sept. 30)

Topic: Case Study -
SIV/HIV

Required Readings:

– Hahn et al. 2000. AIDS as a zoonosis: Scientific and
public health implications.

– Gao et al. 1999. Origin of HIV-1 in the chimpanzee
Pan troglodytes troglodytes.

Assignments:

– Pre-Day 8 Quiz

Phylogeny ex-
ercise (small
groups)
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Day 9 (Oct. 4)

Topic: Case Study -
Ebola and Filoviri-
dae Friends

Watch:

– Hunting for ’Disease X’

Required Readings:

– Peralta 2019. This Congolese doctor discovered
Ebola but never got credit for it — until now.

– Di Paola et al. 2020. Viral genomics in Ebola virus
research.

Assignments:

– None

Molecular
genomic epi-
demiology
exercise (small
groups)

Day 10 (Oct. 7)

Topic: Pandemic Day 1 -
Introduction and In-
fluenza

Required Readings:

– Taubenberger et al. 2006. 1918 Influenza: The
mother of all pandemics.

– McHardy and Adams 2009. The role of genomics in
tracking the evolution of influenza A virus.

Assignments:

– Pre-Day 10 Quiz

Day 11 (Oct. 11)

Topic: Pandemic Day 2
- Coronaviruses

Required Readings:

– Corum and Zimmer 2020. How coronavirus hijacks
your cells.

– Souilmi et al. 2020. An ancient coronavirus-like epi-
demic drove adaptation in East Asians from 25,000
to 5,000 years ago.

Assignments:

– None

Day 12 (Oct. 14)

Topic: Disease Ecology
and Vector-Borne
Diseases

Listen:

– To Fight Malaria, Scientists Try Genetic Engineering
To Wipe Out Mosquitoes (NPR)

Required Readings:

– Shaw and Catteruccia 2019. Vector biology meets
disease control: using basic research to fight vector-
borne diseases.

Assignments:

– Pre-Day 12 Quiz
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Day 13 (Oct. 18)

Topic: Fighting Back:
Vaccines, Vec-
tor Control, and
Eradication

Watch:

– How we conquered the deadly smallpox virus - Si-
mona Zompi (TED-Ed)

– Vaccine-Derived Polioviruses (Polio Global Eradica-
tion Initiative)

Required Readings:

– Levine and Funakoshi 2020. Vaccine bootcamp.

– Pardi et al. 2020. mRNA vaccines—a new era in
vaccinology.

Assignments:

– None
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Module 3 - Chronic and “Lifestyle" Diseases

Class Readings and Pre-Class Activities Notable Class
Activities

Day 14 (Oct. 21)

Topic: Impact of Agri-
culture on Health

Required Readings:

– Eaton et al. 1988. Stone agers in the fast lane:
chronic degenerative diseases in evolutionary per-
spective.

– Minster et al. 2016. A thrifty variant in CREBRF
strongly influences body mass index in Samoans.

Assignments:

– Pre-Day 14 Quiz

Discussion of
“evolutionary”
diets

Day 15 (Oct. 25)

Topic: Immune/Allergy
Disorders

Required Readings:

– Briggs et al. 2016. The hygiene hypothesis and its
inconvenient truths about helminth infections

– Kupferschmidt 2015. Got allergies? Blame parasites

Assignments:

– None

In-class group
breakout to
discuss presen-
tation topic

Day 16 (Oct. 28)

Topic: Fertility and Re-
production

Watch:

– Natural Selection & Sexual Selection: An Illustrated
Introduction [Cornell Lab of Ornithology]

– Optional: Reproductive System, Part 3 - Sex & Fer-
tilization: Crash Course A&P #42

Required Readings:

– Jokiniemi et al. 2020. Post-copulatory genetic
matchmaking: HLA-dependent effects of cervical
mucus on human sperm function.

– Sakkas et al. 2015. Sperm selection in natural con-
ception: what can we learn from Mother Nature to
improve assisted reproduction outcomes?

Assignments:

– Pre-Day 16 Quiz

Discussion:
Should fertil-
ity specialists
be interested
in post-
copulatory
sexual selec-
tion?
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Day 16 (Nov. 1)

Topic: Mendelian Disor-
ders

Watch:

– An evolutionary perspective on human health and
disease (Tay-Sachs)

Required Readings:

– Withrock et al. 2015. Genetic diseases conferring
resistance to infectious diseases.

– Orkin and Bauer 2019. Emerging genetic therapy for
sickle cell disease.

Assignments:

– None

Critiques of evo-
lutionary theo-
ries in pop sci-
ence articles

Day 18 (Nov. 4)

Topic: Recent Human
Adaptations

Required Readings:

– Scheinfeld and Tishkoff 2013. Recent human adap-
tation: genomic approaches, interpretations and in-
sights.

– Bigham 2016. Genetics of human origin and evolu-
tion: high-altitude adaptations.

Assignments:

– Pre-Day 18 Quiz

– Group Presentation Proposals Due
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Module 4 - Group Work

Class Readings and Pre-Class Activities Notable Class
Activities

Day 19 (Nov. 8)

Topic: Group Project
Work

Assignments:

– TAKE HOME ESSAY TEST DUE at
11:59pm

Breakout with
Group
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Module 5 - Other Health Topics

Class Readings and Pre-Class Activities Notable Class
Activities

Day 20 (Nov. 11)

Topic: “Race”, Racism,
and Colonialism

Watch:

– How should doctors consider race?

Required Readings:

– Jablonski and Chaplin 2010. Human skin pigmenta-
tion as an adaptation to UV radiation.

– Villarosa 2019. Myths about physical racial differ-
ences...

– Gravlee 2020. Systemic racism, chronic health in-
equities, and COVID-19: A syndemic in the making?

Assignments:

– None

Day 21 (Nov. 15)

Topic: Wealth and
Health

Required Readings:

– Sapolsky 2018. The health-wealth gap: The growing
gulf between rich and poor inflicts biological damage
on bodies and brains.

– Farmer et al 2006. Structural violence and clinical
medicine.

– Estes 2020. The empire of all maladies.

Assignments:

– Pre-Day 21 Quiz

Day 22 (Nov. 22)

Topic: Predicting Traits
from Genomes

Required Readings:

– Hirschhorn and Daly 2005. Genome-wide association
studies for common diseases and complex traits.

– Adhikari et al. 2019. A GWAS in Latin Ameri-
cans highlights the convergent evolution of lighter
skin pigmentation in Eurasia.

Assignments:

– None

Discussion of
direct-to-
consumer
genetic testing

Day 23 (Nov. 18)

Topic: The Future
of Evolutionary
Medicine

Required Readings:

– Carroll et al. 2014. Applying evolutionary biology
to address global challenges.

Assignments:

– Pre-Day 23 Quiz

Demonstration
of group
project
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Module 6 - Group Presentations

Class Readings and Pre-Class Activities Notable Class
Activities

NO CLASS (Nov. 25)

NO CLASS (Nov. 29) - Wednesday schedule

Day 24 (Dec. 2)

Topic: Group Presenta-
tions A, B, and C

Required Readings:

– Group A’s key paper

– Group B’s key paper

– Group C’s key paper

Present/Evaluate

Day 25 (Dec. 6)

Topic: Group Presenta-
tions D, E, and F

Required Readings:

– Group D’s key paper

– Group E’s key paper

– Group F’s key paper

Present/Evaluate

Day 26 (Dec. 9)

Topic: Group Presenta-
tions G, H, and I

Required Readings:

– Group G’s key paper

– Group H’s key paper

– Group I’s key paper

Present/Evaluate

Day 27 (Dec. 13)

Topic: Group Presenta-
tions J and K

Required Readings:

– Group J’s key paper

– Group K’s key paper

Present/Evaluate
Course Assess-
ment and
Reflection
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Student-Wellness Services

All of these services are being provided remotely during Fall 2020.

Counseling, ADAP & Psychiatric Services (CAPS):

(848) 932-7884 / 17 Senior Street, New Brunswick, NJ 08901 / http://health.rutgers.edu/medical-
counseling-services/counseling/

CAPS is a University mental health support service that includes counseling, alcohol and other drug assis-
tance, and psychiatric services staffed by a team of professionals within Rutgers Health services to support
students’ efforts to succeed at Rutgers University. CAPS offers a variety of services that include: individ-
ual therapy, group therapy and workshops, crisis intervention, referral to specialists in the community, and
consultation and collaboration with campus partners.

Crisis Intervention: http://health.rutgers.edu/medical-counseling-services/counseling/crisis-
intervention/

Report a Concern: http://health.rutgers.edu/do-something-to-help/

Violence Prevention & Victim Assistance (VPVA):

(848) 932-1181 / 3 Bartlett Street, New Brunswick, NJ 08901 / www.vpva.rutgers.edu/

The Office for Violence Prevention and Victim Assistance provides confidential crisis intervention, counseling
and advocacy for victims of sexual and relationship violence and stalking to students, staff and faculty. To
reach staff during office hours when the university is open or to reach an advocate after hours, call 848-932-
1181.

Disability Services: (848) 445-6800 / Lucy Stone Hall, Suite A145, Livingston Campus, 54 Joyce Kilmer
Avenue, Piscataway, NJ 08854 / https://ods.rutgers.edu/

Rutgers University welcomes students with disabilities into all of the University’s educational programs. In
order to receive consideration for reasonable accommodations, a student with a disability must contact the
appropriate disability services office at the campus where you are officially enrolled, participate in an intake in-
terview, and provide documentation: https://ods.rutgers.edu/students/documentation-guidelines.
If the documentation supports your request for reasonable accommodations, your campus’s disability services
office will provide you with a Letter of Accommodations. Please share this letter with your instructors and
discuss the accommodations with them as early in your courses as possible. To begin this process, please com-
plete the Registration form on the ODS web site at: https://ods.rutgers.edu/students/registration-
form

This course has received an ‘Open and Affordable Textbooks Program award
from the Rutgers University Libraries. The OAT Program supports textbook
affordability at Rutgers by encouraging courses to adopt educational materials
that are freely available, available at a low cost (compared to similar courses),
or part of the Rutgers University Libraries’ electronic collections, and thereby
free of charge to Rutgers University students. As a student in this course, you
will be asked to provide feedback on this initiative at the end of the semester.

14

http://health.rutgers.edu/medical-counseling-services/counseling/
http://health.rutgers.edu/medical-counseling-services/counseling/
http://health.rutgers.edu/medical-counseling-services/counseling/crisis-intervention/
http://health.rutgers.edu/medical-counseling-services/counseling/crisis-intervention/
http://health.rutgers.edu/do-something-to-help/
https://ods.rutgers.edu/
https://ods.rutgers.edu/students/documentation-guidelines
https://ods.rutgers.edu/students/registration-form
https://ods.rutgers.edu/students/registration-form

