Molecular and Genetic Epidemiology I
Epidemiology 217
Winter 2014
Objectives
This course introduces the concepts, principles, and use of genetic methods in epidemiologic and clinical research. Specifically, students will learn about: common molecular and genetic measures available; searching for disease-causing genes, and their interaction with environmental factors; pharmacogenomics; ethical issues; and genetic testing. Ultimately, students will develop a framework for interpreting, assessing, and incorporating genetic measures in their research.
Prerequisites
Some background in genetics and epidemiology / biostatistics.
Faculty
Course Directors: 
- Tom Hoffmann, HoffmannT@humgen.ucsf.edu 

- John Witte, WitteJ@humgen.ucsf.edu
Lecturers:
- Joe Wiemels, joe.wiemels@ucsf.edu
- Eric Jorgenson, eric.jorgenson@kp.org

- Neil Risch, rischn@humgen.ucsf.edu
Teaching Assistant:

- Kirsten Kangelaris, kkangelaris@medicine.ucsf.edu
Location & Time
01/07/2013 – 03/18/2013, Tuesdays, 1:10-3:00 pm, CB6702 (China Basin)
Textbook
Genetic Epidemiology: Methods and Applications, by Melissa A. Austin. CABI, 2013. ISBN: 978-1780641812.

Books may be purchased either through the publisher or a variety of commercial venues (e.g., Amazon.com), where you can also read the beginning of the first chapter.
We will read portions of this book and do some of the exercises in conjunction with the lectures. This required reading provides important information and should be completed before the start of the corresponding lecture. Students may be called upon during class to answer questions about the assigned chapters.
Other useful texts:
- The Fundamentals of Modern Statistical Genetics by Nan M. Laird and Christoph Lange (Springer, 2011). Available online through UCSF library http://www.springerlink.com/content/q56714/#section=830241&page=1. This text goes into more statistical detail than the Austin text.

- Human Evolutionary Genetics by Jobling et al. (Garland Science, 2014). This text describes the genetics aspect in further detail, and also goes much further into evolutionary genetics.
Grading
Grades will reflect scores on: 

- Homework (50%) [e-mail to TA by noon on due date, the day before the next class, late assignments will not be accepted]

- Class participation, including discussion of readings / homework (20%); and 

- Final project (30%)

Syllabus: Molecular and Genetic Epidemiology I (Epidemiology 217)
	Date
	Topic / Content
	Lecturer
	Required Reading (pre-lecture)
	Assignment Due

(Monday @ noon)

	01/07/2014


	Introduction: The Big Picture
The process of genetic epidemiology; general approaches to assess the genetic basis of disease.
	T Hoffmann
	Austin Chapter 1
	

	01/14/2014


	Population Genetics, Modeling Genetic Inheritance
Basics of population genetics; Hardy-Weinberg Equilibrium; aggregation; heritability. 
	T Hoffmann


	Austin Chapter 2


	Assignment 1

(Due 1/13 at Noon)

	01/21/2014


	Mendel’s Laws and Molecular Genetics
Mendel’s laws (segregation, assortment); molecular measures; genotyping; arrays; sequencing. 
	J Wiemels


	Austin Chapter 3
	Assignment 2

(Due 1/20 at Noon)

	01/28/2014
	Family-based Studies
Linkage analysis, Family-based association studies, TDT, FBAT
	T Hoffmann
	Austin Chapter 4
	Assignment 3

(Due 1/27 at Noon)

	02/04/2014


	Genetic Association Studies
General principles; candidate gene studies. 
	J Witte
	Austin Chapter 5 
	Assignment 4

(Due 2/03 at Noon)

	02/11/2014
	Genome-wide Association Studies (GWAS)
Agnostic searches across genome for associated SNPs; multiple testing; Imputation; Consortia.
	J Witte
	Austin Chapter 6
	Assignment 5

(Due 2/10 at Noon)

	02/18/2014
	Gene-Environment Interactions and Epistasis 
Interactions; pharmocogenetics; less common & rare variants
	J Witte
	Austin Chapter 7
	Assignment 6

(Due 2/17 at Noon)

	02/25/2014
	Non-mendelian genetics 

Mitochondrial (MT), De novo, Parent-of-origin, Methylation
	E Jorgenson
	Austin Chapter 8
	Assignment 7

(Due 2/24 at Noon)

	03/04/2014
	Next Generation Sequencing
Full genome and exome sequencing studies. Software for genetic analysis. 
	E Jorgenson


	Austin Chapter 9
	Assignment 8

(Due 3/03 at Noon)

	03/11/2014
	Admixture Analysis
Population substructure, admixture mapping.
	N Risch 
	Winkler et al., Admixture mapping comes of age, Ann Rev Genom Human Genet 2010 11:65-89, read through the “Admixed populations” section.
	

	03/18/2014
	Putting it all Together: Incorporating Molecular and Genetic Measures into Your Research
Final Project presentations
	T Hoffmann,

J Witte
	Austin chapters 10 and 11
	Final Project

Due Friday 3/14 @ noon


