STA 6178

Introduction to Statistical Genetics

Spring 2005 (3 credits)

Instructors

Rongling Wu/Chang-Xing Ma

Department of Statistics

University of Florida



Gainesville, FL 32611



Phone: 392-3806 (Wu); 334-1331 (Ma) 

Email: rwu@stat.ufl.edu (Wu); cma@biostat.ufl.edu (Ma)
Times and Locations

8:30 – 9:20, Tuesday, 230 FLO

9:35 – 10:25, Tuesday, 230 FLO

9:35 – 10:25, Thursday, 230 FLO

Office hours

2:00 – 3:00 pm Tuesday (Wu), McCarty Hall C

2:00 – 3:00 pm Thursday (Ma), Biostatistics

Web site for announcements and lecture notes

http://www.stat.ufl.edu/genetics/academics.html
Grading

30%
Homework (1 per two weeks)

70% 
Research project

· Class presentation (20%)

· Written report (50%)

Research Project

The instructors will conceive of multiple problems related to the topic of this course.  Many of these problems are from the instructors’ current research projects and, therefore, can reach a publishing level.  Each student will choose one of these problems as his/her final project.  Different students may choose the same problem, but they should accomplish their projects independently.

Alternatively, the students are also strongly encouraged to base their class projects on one of their own problems (if any).  However, for this option, the students should obtain advice from the instructors.

This course will enjoy every new and innovative idea each individual student may have.

Attendance

Attendance is required unless you obtain a permission from the instructors.

Basic skills necessary for this course

Calculus

Regression analysis

Maximum likelihood

Bayesian statistics (desirable)

Computer software (e.g., SAS, R, Matlab)

Familiarity with basic genetics is desirable

Format of written reports

Follow the format of a refereed journal, e.g., Genetics or Biometrics;


-Introduction


-Statistical Models


-Results


-Discussion


-References

Page limit: ( 20 double-spaced pages (including tables, figures and references)
    
Tentative Schedule

______________________________________________________________________________

Week 

Date 

Topic

______________________________________________________________________________

1

1/04

Overview of this course





Overview of genome mapping

1/06
No class, attend UF winter workshop http://www.stat.ufl.edu/symposium/2005/longitudinal/index.htmlWrite a short summary of one talk (of your choice)




2

1/11

Basic genetics: Mendelian genetics



Basic genetics: Population & quantitative genetics

1/13

Basic genetics: Marker segregation analysis

3

1/18

Linkage analysis





Map function and map construction


1/20

Full-sib family marker analysis

4 

1/25

Computational issues for two-point analysis 
Computational issues for three-point analysis

1/27

Computational issues for partially informative markers

5  

2/1

Marker regression analysis of quantitative trait loci (QTL)
Mixture models for QTL mapping: Structure and estimation 
2/3

Regression method: Interval mapping 

6 

2/8
 
Maximum likelihood method: Interval mapping


Maximum likelihood method: Interval mapping

2/10

Composite method for QTL mapping: Theory

7 

2/15

Composite method for QTL mapping: Estimation


Multiple-QTL mapping

2/17

Multiple-trait mapping

8 

2/22

Computational issues for Interval mapping

Computational issues for Interval mapping
2/24 

Computational issues for Composite interval mapping
9

3/1
 
Spring/summer break




 
Spring/summer break

3/3

Spring/summer break

10 

3/8

Linkage disequilibrium (LD) analysis


Haplotype blocks

3/10

LD–based QTL mapping

11

3/15

Joint models of linkage and LD mapping


Quantitative trait nucleotides (QTN)



3/17

Sequencing complex traits 

12 

3/22

Computational issues for LD-based mapping

Computational issues for LD-based mapping 

3/24

Functional mapping: Introduction

13

3/29

Functional mapping: Dimension reduction 



Functional mapping: Biomedical implications 



3/31

Computational issues for functional mapping

14 

4/5

QTL mapping of gene expression profiles

QTL mapping of gene expression profiles
4/7

QTL mapping of gene expression profiles
15 

4/12

Student presentations


Student presentations



4/14

Student presentations

16

4/19

Student presentations





Student presentations



4/21

Student presentations
18

4/26

Student presentations




Student presentations



4/28

Student presentations
______________________________________________________________________________

The final project report is due May 2 at 5:00 pm
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