Syllabus for Population Genetics: BIOL 4103

Instructor Dr.  Ruth Waldick 

National Wildlife Research Centre, Raven Road. University of Carleton Campus.

Office hours: TBA 

Class Time: 6:30-9:30 pm Tues. Rm 312 Steacie Bldg. 

Email: ruth.waldick@ec.gc.ca
Phone: (613) 998-7314


Summary 

This course will provide the student with the intricacies of the organization, dynamics, and importance of genetic variation in populations.  We will investigate factors that serve to maintain or diminish variation, change gene frequencies, and alter quantitative characteristics. We will explore the evolution of animal behaviors that and how these behaviors have shaped the gene diversity within and among population subunits by looking at case examples from the literature. The class will focus on understanding theoretical constructs in order to provide clearer interpretation of empirical data in population genetics.

Prerequisites

Introductory genetics, familiarity with algebra and statistics.  

Textbooks:

Halliburton, R. 2003. Introduction to Population Genetics. Pearson, Prentice Hall. 650 pp. General introduction to topic, recommended as the first choice for most students.
Hartl, D.L. and A.G. Clark. 1997. Principles of Population Genetics. 3rd ed. Sinauer Associates. 542 pp. More detailed discussion of topics. Highly recommended for students interested in investing in a reference textbook.
Required Readings (additional readings to be assigned in class)
Cain, A.J. Introduction to General Discussion. Proceedings of the Royal Society of London, Series B. Vol. 205, 599-604.

Dawkins, R. 1978. The Selfish Gene. Oxford University Press.

Gould, S. J. and Lewontin, R. C. (1979). The spandrels of San Marco and the panglossian paradigm: a critique of the adaptationist programme. Proceedings of the Royal Society of London, Series B. Vol. 205, 581-598.

Thurtle, P.S. (accessed website Dec 29, 2003). The G Files": Linking "The Selfish Gene" And "The Thinking Reed". (http://prelectur.stanford.edu/lecturers/gould/commentary/thurtle.html) 

Reading assignments from the book and from additional papers will be made during regular classes. 

Students are encouraged and expected to review current literature and to discuss current papers/topics. The lectures are intended to clarify, conceptualize, and to supplement the detailed information given in the text and other reading materials. Exams will contain information from the lectures, the text, and from additional assigned readings. 

References (will be made available throughout course)
Exam Delivery Format/Policies

Exams will consist of a variety of questions, including: 

1) Short answer/definitions/brief explanations 

2) Interpretive – integrate concepts and illustrate comprehension for various scenarios

3) Numerical – calculations using equations given in text (use of pocket calculators is encouraged; no notebooks, palm pilots, etc.)

Review Sessions- A one-hour review session will be scheduled prior to an exam. The review session is intended only to answer questions rather than for presenting additional lecture material. 

Tentative Course Outline 

Note: This outline is a general guideline and summary of topics to be covered. All lectures will be organized such that the theoretical component of lectures is augmented by a review and discussion of studies from the current scientific literature. Variations in topics and organization may occur.

I. POPULATION GENETICS 

(i) Basic Concepts

- General introduction, Definitions and concepts

(ii) Natural Selection and Fitness

· Natural selection, Types of selection, Fitness, mutation and selection balance 

(iii) Hardy-Weinberg Principle

- Allelic and Genotypic Frequencies, Hardy-Weinberg equations

(iv) Genetic Variation

· Sources of variation, Role in evolution, Measuring variability

(v) Mutation

- Types of mutation, Effect on allele frequencies

(vi) Migration

- Effect of migration on allele frequencies

(vii) Genetic Drift

- Effective population size, Sampling, Genetic drift

(viii) Inbreeding

- Effects, Inbreeding coefficient, Kinship, Inbreeding and selection

(ix) Quantitative Genetics 

- Characteristics of quantitative traits, Statistical methods, Genotype and environment interactions

(xi) Heritability & Animal Behaviour

- Estimating heritability, Kin selection

II. Possible topics for discussions

(i) Adaptation and Speciation

- Phylogenetic Variation

(ii) Conservation Genetics 

- Diversity, Evolutionary potential, Heterosis, Conservation in practice

Introduction to Population Genetics - Readings as of January 13, 2004: 
Lecture 1 Hardy-Weinberg and the History of Population Genetics 

All definitions and concepts presented in lecture 1

Halliburton 
Chapter 1 – Background Review (concepts & Definitions)

Chapter 2 – p 27-36 Genetic Principles Review




       p 36-66 Review of Techniques

Chapter 3 – Hardy-Weinberg Principle

Lecture 2 Natural Selection I

Halliburton 
Chapter 9 – Hardy-Weinberg & Wright’s F-statistics p 315-330


Chapter 5 – Natural Selection and Fitness



Chapter 8 – Selection p. 286-293

Lecture 3 Natural Selection II – Levels of Selection
Required Background Readings for Class Discussion during Lecture 3: 

Dawkins, R. 1978. The Selfish Gene. Oxford University Press. (should have begun survey of this book!!)

Gould, S. J. and Lewontin, R. C. (1979). The spandrels of San Marco and the panglossian paradigm: a critique of the adaptationist programme. Proceedings of the Royal Society of London, Series B. Vol. 205, 581-598.

Thurtle, P.S. (accessed website Dec 29, 2003). The G Files": Linking "The Selfish Gene" And "The Thinking Reed". (http://prelectur.stanford.edu/lecturers/gould/commentary/thurtle.html) 
Grading (revised)
Exams 


Mid-term   

   
20% (1 ½ hours in class – February 24th?)


Final 
    

   
25% (3 hours in last scheduled lecture of semester






March 30th?)

Written Work


All papers should include 6 references from the primary literature (i.e., journals). Web citations are acceptable in addition to these primary sources. All papers should be heavy in content, references and concepts. Descriptive or philosophical papers are discouraged due to their tendency to be subjective.

A ) Short paper 
3 double-spaced, typed pages
   
20%   (Due March 1st)


Levels of Selection (Dawkins vs. Gould)

1) What level does selection occur at?  Why? Overview of possible levels with examples of pros/cons.

2) Review of discussion of the debate: genes vs. individuals vs. populations (use of empirical studies from literature is expected)

3) Critique of Dawkins ‘Selfish Gene’ theory.

4) Other – your choice, subject to my approval in advance

B) Research paper/presentation   (subject to topic approval by Feb 30) Paper will include reference to technical and theoretical approaches. General level discussion is adequate.

3 double-spaced, typed pages
   25%    (Due March 30)




1) proposal of research question of interest to student





(eg., disease transmission, inbreeding, mating systems)

2) Review of techniques and applications used in population genetics

3) Review of approaches to testing population genetics theory (focus on one area/question)

4) other – your choice, subject to my approval in advance

Participation
10% (includes optional computer based assignments of basic nature)
Note: Canadian spelling is requested for all assignments!
