PSL 460 sec 003: Evolutionary Medicine (2019)
Professor Robert Root-Bernstein, 2174 BPS. Email: rootbern@msu.edu, phone 884-5039 OFFICE
HOURS: 10 am – noon on FRIDAYS or by appointment.
Class Schedule

TOPIC

ASSIGNMENT

Jan 8

INTRODUCTION TO EVOLUTIONARY MEDICINE

Jan 15

INTRO TO EVOLUTION BY NATURAL SELECTION

CH 2

Jan 22

MENDELIAN GENETICS, MUTATION, AND THE MODERN SYNTHESIS

CH 3

Jan 29

EVO-DEVO AND LIFE HISTORY THEORY

CH 4-1 TO 4-6

Feb 5

GENETIC DISEASES (e.g., Lesch-Nyhan; cystic fibrosis; Tay-Sachs)

CH 5

Feb 12

GENETIC ENGINEERING (PGD; germline manip; CRISPR; etc.)

Gen Dis

Feb 19

“RACE” and MEDICINE (hypertension; stomach cancer; melanoma, etc.) Gen Eng

Feb 26

EXTREME PHYSIOLOGICAL ADAPTATIONS (altitude; cold; gravity; etc.)

Mar 5

Spring Break – No class

Mar 12

COOPERATION (principles; mitochondria; microbiota; sociobiology)

Extreme

Mar 19

CO-EVOLUTION 1: IMMUNOLOGY/MICROBIOLOGY (self-nonself)

Coop

Mar 26

CO-EVOLUTION 2: CULTURE & AGRICULTURE (food adaptations)

CO-EVOL1

April 2

MALE PHYSIOLOGY: (galactorrhea; circumcision; male menopause)

CO-EVOL2

April 9

FEMALE PHYSIOLOGY: (menstruation; menopause; ART)

Male PHYS

April 16

THE FUTURE OF HUMAN EVOLUTION (are we still evolving?)

Female PHYS

April 23

THE EVOLUTIONARY PURPOSE OF AGING (is aging a disease?)

Future

April 30

FINALS WEEK (Final papers due)

Aging

Race

COURSE REQUIREMENTS: Students will give two 20 minute Powerpoint presentations on the
evolutionary significance of some medical practice or disease. Each student will write two 6-10 page
papers based on their presentations. Papers will be due TWO WEEKS AFTER the in-class presentation.
Students will also write one abstract each week summarizing either the assigned readings from the
textbook or the presentations made by the other students.
TEXTBOOK (REQUIRED): Gluckman, Beedle and Hanson, Principles of Evolutionary Medicine, Oxford
University Press, any year/edition.
ABSTRACTS: Each SET of in-class presentations will be abstracted and the abstract graded. (See
Abstract handout for details). These abstracts are due in class. Abstracts cannot be turned in late

without instructor permission (which will only be given in case of demonstrated illness, emergency,
medical school interview, etc).
GRADING:
Grades will be calculated based on 320 possible points:
Abstracts on readings (12 points x 10):
Student in-class presentations (50 points x 2):
Report papers (50 points x 2)

120 points
100 points
100 points

Grades will be awarded on a percentile basis. The first abstract will be graded but will not count toward
your grade. After that, the lowest abstract grade will be dropped. There will be no curve. There will be
no extra credit. I will, however, pre-grade all assignments if they are submitted a reasonable time in
advance of their due date.

95-100% = 4.0; 89-94% = 3.5; 83-88%= 3.0; 77-82= 2.5; 71-76%= 2.0; 66-70%= 1.5;
60-65%= 1.0; <60%= 0.0
HELP: I will read and comment on drafts of abstracts up to three days before they are due and
presentation- and paper-drafts up to a week before they are due. In addition, I will provide feedback on
in-class presentations within a couple of days of the presentation so that you have time to incorporate
corrections and additions into you written version. So with a bit of planning, you can therefore achieve
whatever grade you desire in this class!
Attendance is required and you are expected to be on-time. You will lose 10 points for each unexcused absence;
5 points for being tardy or having to leave early.

LETTERS OF RECOMMENDATION: Students who would like Dr. Root-Bernstein to write letters of
recommendation must meet with Dr. R-B in office hours during the semester: I do not write letters for students
based solely on their in-class performance.

MISSED WORK:
Missed work is expected to be made up when possible. If you must miss class to perform in an athletic or
other event, or if you have a professional interview, please let the professor know in advance and
arrangements will be made to excuse you from the work or to make it up in a appropriate matter.

Grief Absence Policy: Last year, academic governance developed and approved a university-wide grief
absence policy that provides clearer direction of student and faculty rights and responsibilities for
students who have lost an immediate family member or suffer a similar serious bereavement. Please
see the following website for university policy regarding missed work:
http://splife.studentlife.msu.edu/regulations/student-group-regulations-administrative-rulings-alluniversity-policies-and-selected-ordinances/grief-absence-policy

WRITING ABSTRACTS – PSL439 – DR. ROOT-BERNSTEIN
The purpose of writing an abstract is to condense the material you have read into the most succinct
form. To abstract is to pare away the unnecessary elements of an argument or its presentation to
discover its essence. Since every narrative contains many levels of discourse and many themes,
abstracting requires you to make informed decisions about what elements are most important. These
decisions will depend on the questions you are asking and the problems you are trying to solve. You
can’t do a good job of abstracting until you have a clear question or problem in mind! Before you start
reading, ask yourself what you want to know. Keep your question or problem in mind as you read!
It is often easiest to write out whatever comes to mind in answering your question without regard to
length and then to go back and pare away at it to make it suitably short.

If you have done your job well, your abstract should be able to achieve the brevity of a TV Guide
description of a movie plot. It should state the basic problem and its resolution: “Man meets married
woman, kills her husband, who turns out to be his twin brother who was adopted out at birth.” A line
this succinct should form the first sentence of your abstract. The abstract itself should then consist of a
short paragraph or two (no more than a page, single spaced – double preferred!) that describes the
most important elements of the plot line you describe in your first sentence. Try to balance
generalizations with one or two specific examples.

Your abstract must include:
1)
2)
3)

the main argument or arguments made by the author(s);
the key concept(s) upon which they base their argument(s);
the main points or data that support their argument(s).

You need to write one abstract for each reading that is assigned, and for each set of presentations that
we have in class.

Abstracts are due in class the week the reading is listed in the syllabus, and the week after the class
presentations. When more than one presentation is made, your abstract should compare and contrast
the major points, rather than simply summarizing each presentation. Do some intellectual work – digest
the material!

Presentation and Paper Guidelines
Bear in mind at all times that this course is about the influence of evolution on human physiology and
the ways in which adaptations can result in medical conditions that require treatment. Also bear in mind
that medical interventions can alter the processes of natural selection and can therefore have
intentional or unintentional evolutionary consequences. When devising your presentation and papers,
you must therefore focus on how evolution shaped the physiological process that you are discussing and
what evolutionary consequences may result from medical interventions in these processes.
For example, if we were to discuss birth control, the focus of a presentation/paper would not be on
methods of birth control and how they work, but on why human females may have evolved to be almost
continuously sexually receptive (unlike most animals); the physiological adaptations that make this
continuous receptivity possible; the risks and benefits associated with continuous receptivity; and the
evolutionary consequences of regulating fertility.
So, every presentation and paper must address the following issues:
1) What is the basic physiology/biology of the phenomenon being discussed? Is it inheritable
and if so, how?
2) What is the evolutionary context in which the phenomenon evolved and why may it have
been selected? (These questions may often involve comparative physiology.)
3) What are the biomedical benefits and risks associated with the phenomenon?
4) What types of medical interventions are possible?
5) What are the possible evolutionary consequences of these medical interventions?
Remember: Every evolutionary processes require four key elements and these must also be covered
in your presentation:
1) Inheritable variation of traits. (So: What is the source of variation? What trait is affected?
How inherited?)
2) Trait variations must affect fitness (So: Is fitness affected positively or negatively or both?
How is fitness reflected in prevalence of trait?)
3) Non-random selection among variations. (So: What are the selection pressures? How do
these affect trait prevalence?)
4) Different environments select for different traits (So: Does geographic or ethnic origin
matter?)
Papers are expected to be referenced and to use legitimate scientific sources such as journal articles,
reviews, textbooks, etc. You will be graded on the quality and extensiveness of your references!
Presentations should be appropriately illustrated. Most people remember what they are shown better
than what they are told. If you illustrate something, take the time to explain what is being shown and
how the illustration is pertinent to your presentation. Short videos can also be effective.

You are also encouraged to do “hands on” activities if they are appropriate. People remember what they
do even better than what they see.
You will also be graded on the quality and clarity of your writing. See the handout on writing papers for
suggestions.

Focus Questions for Note-Taking, Reading and Abstract Writing
This is an evolution course, so the focus of presentations (and therefore notes and writings) should be
on evolutionary processes. In addition, this is also a physiology/medicine course, so an additional focus
is how evolution affects human health and how our health system affects evolution. (Note-taking and
writing in other courses would have different foci!)
Evolutionary processes require four key elements:
1) Inheritable variation of traits. (So: What is the source of variation? What trait is affected? How
inherited?)
2) Trait variations must affect fitness (So: Is fitness affected positively or negatively or both? How is
fitness reflected in prevalence of trait?)
3) Non-random selection among variations. (So: What are the selection pressures? How do these affect
trait prevalence?)
4) Different environments select for different traits (So: Does geographic or ethnic origin matter?)
Medical issues and interventions raise four related additional elements:
A) What is the typical function of the trait in human health and how can it manifest itself in disease?
B) How can medical or public health interventions alter inheritability?
C) How can medical or public health interventions alter the fitness related to the trait?
D) How can medical or public health interventions alter selection among variations?
Finally, if you are asked to compare and contrast presentations or readings, you should focus on
discovering common principles:
i) What are the common principles that guide the evolutionary process across the set of material that is
being compared?
ii) If there are exceptions, what makes them exceptional and what additional principle makes them so?
iii) What’s the “BIG PICTURE” take-home message of the set of presentations or readings?
Not all nine of these focus questions will be relevant to every presentation or abstract, but one should
still consider each one to make sure! SO BEAR THESE QUESTIONS IN MIND WHEN YOU TAKE NOTES
AND START YOUR READINGS!

MAKING ORAL PRESENTATIONS – PSL 460 – DR. ROOT-BERNSTEIN
The content of an oral presentation is like writing a paper:
1) Tell the audience what you are going to tell them (i.e., begin with an abstract of your talk
outlining the flow of your key points or arguments)
2) Fill in the details, one key point or argument at a time. Think of the presentation in terms of
paragraphs, with ONE topic per paragraph, which means ONE major slide per point.
3) When you are done, recap the “take home points” – these should go on one slide. This is what
you want your audience to remember.
Tell a story. Every discovery and invention has a plot. Imagine it as a movie:
Don’t read from a script
1) It is best to know your material well enough to work from notes – spontaneous speaking is much
more effective than reading from a script.
2) If you must write out your talk to feel comfortable, go ahead – but then make notes of the talk
and use the notes, not the full text.
3) NEVER read your talk unless you are so pressed for time, or your argument is so intriciate, that
you need to make every word and slide count.
4) Practice! Good speakers practice their talks in advance, preferably before a friendly audience.
This way you can make your mistakes or find your oversights in advance and without
embarrassment!
Use visual aids effectively
1)
2)
3)
4)
5)
6)
7)
8)
9)

Don’t put your text on your slides
NEVER EVER read your slides (even if you need to read your talk)
At most, put brief phrases on your slides such as you would take for notes
Use pictures, graphs, tables, etc. that supplement your text rather than text itself
If you use graphs, tables, models or other illustrations, make sure you take time to explain them:
just showing a slide without describing what is important about it is not sufficient!
If there is more information on a slide than you need, try to modify the slide, or carefully point
out what is important and what can be ignored
In general, use only one slide per point
In general, put up only one slide per minute (average)
Rather than address controversial points in the talk, just make your point, but bring extra slides
to which you can refer if someone from the audience questions you on such points.

Talk to your audience
1)
2)
3)
4)

Talk to everyone in the room
Make your voice loud enough for the furthest person to hear you easily – project!
Speak slowly and clearly – take your time, don’t hurry.
Make eye contact – pay attention to how your audience is receiving your pearls of wisdom!

5) Appear confident and speak confidently, no matter how you actually feel – public speaking is a
form of acting! If you appear to be convincing, you will be convincing!
6) Better to put too little in a talk and generate questions than to put in too much and not finish.
7) Better to make your key points clearly and well than to overwhelm your audience with so much
information they don’t know what you told them.
Timing your presentation
1) In general, no more than one slide per minute.
2) In general, two to two-and-one-half minutes per page of written out text.
3) Cut your content to the bare minimum. Better to finish early and be able to expand on your talk
than not to finish.
4) So put things you had to take out of the main body of your presentation at the end of your
presentation (after its conclusion) that you can address in a question and answer period.

Writing well. It’s a deep subject!
Yes, that was a pun. If you can have fun writing, you can convey your interest and excitement for your
subject. So try to put some passion into your words!
Also try to avoid confusions such as those that I’ve modeled for the rest of this essay.
Writing well is more involved and better. The question is, more involved and better than what?
Writing well rocks, except when you use a verb that most people think is a noun, such as rocks, which
brings to mind wells filled with rocks.
It is always a bad thing to start a sentence with “it is”. Good sentences never start with “it is”. I never
know what “it is” anyway!
They say that starting a sentence with “they say” is also bad, but no one ever identifies who “they” are
so maybe their wrong!
Most do not write good sentences and many could be better because they don’t identify what “most”
refers to (geniuses? trained monkeys?), or whether they mean “many people” or “many sentences”.
The misuse of the word “lead” led me to write this sentence in the hopes the people might realize that
one can lead a horse to water and carry a lead weight but one cannot have “lead” the horse to water.
One cannot have an amount of people though the number of people who make this mistake is large:
discrete objects, such as people and pine cones, come in numbers; things that vary continuously (like
water, sound or sunlight) have amounts.
“However” is not “but,” however people use it instead of but, but incorrect it may be. The simplest way
to remember which to use is: “However” starts a sentence; “but” interrupts one.
Similar to me, many writers use “similar to” where they should use “like” and I don’t similar it.

People that use “that” after people’s names and professions depersonalize them, whereas people who
use “who” remind us that they are human!
“Which” follows a comma, except in an instance such as this, in which “which” is the subject of the
sentence. The rule is that, if there is no preceding comma, use “that”.
Barack or Donald may be your best friend, but it’s not polite to refer to either one by his last name in an
essay – assuming, of course, that Barack IS his first name! (You see the problem?)
So try to write clearly. It is best, however, that lead to large good outcomes!

University Policy on Use of Social Media Derived from the
Classroom
As members of a learning community, students are expected to respect the
intellectual property of course instructors. All course materials presented to
students are the copyrighted property of the course instructor and are
subject to the following conditions of use:
1. Students may (may not) record lectures or any other classroom activities
and use the recordings only for their own course-related purposes.
2. Students may (may not) share the recordings with other students
enrolled in the class. Sharing is limited to using the recordings only for their
own course-related purposes.
3. Students may (may not) not post the recordings or other course
materials online or distribute them to anyone not enrolled in the class
without the advance written permission of the course instructor and, if
applicable, any students whose voice or image is included in the
recordings.
4. Any student violating the conditions described above may face academic
disciplinary sanctions.

