Entomology/Genetics 606
Quantitative Phylogenetics
Spring 2008

Course Syllabus

Instructors:

Dr. Mariana Mateos

Dept. of Wildlife and Fisheries Sciences

979-847-9462

mmateos@tamu.edu

Office Hours at 320B Old Herman Heep Bldg. (HLB) by appointment.

Dr. Jim Woolley

Dept. of Entomology

979-845-9349

jimwoolley@tamu.edu

Office Hours at 305 Heep Center (HCPT) by appointment.

Purpose:
To provide students with hands-on experience in the inference of phylogenetic relationships
using current computer applications.
Course information:
Class meets:

- Lecture on Mon/Wed 11:30-12:20 AM at 104 Nagle Hall

- Lab on Fri 9:10 AM-12:00PM at 302 Nagle Hall
Course Description:
This course provides the theory and tools that are used to infer phylogenetic relationships using
morphological characters, and DNA and protein sequences. The course emphasizes a hands-on
approach to molecular phylogenetics and combines lecture presentations with computer exercises
and discussion of original scientific literature.

Course credit:

3 semester hours, based on 2 one-hour lectures per week and one three-hour laboratory session
per week.




Prerequisite:

A basic course in principles of systematic and comparative biology. Entomology 601 at Texas
A&M University provides the necessary background, but equivalent courses are fine with the
consent of the instructors.

Textbook (Optional):

-Felsenstein (2004). Inferring Phylogenies. Sinauer Associates, Inc.
Course Web Site: http://hymenoptera.tamu.edu/courses/ento606
Grading:

Grades will be based on:

Final project proposal (5%)

Alignment for Final project (5%)

First draft of Final project (10%)

Written review of peers’ projects (10%)

Final Paper (20%)

Homework/lab assignments (40%).

Class participation (includes leading paper discussions) (10%)

[90-100% = A; 80-90% = B; 70-80%= C; 60—70 = D; <60 = F]

Attendance:

Attendance to lectures and labs is optional but failing to attend will be detrimental to student’s
grade because in-class participation will be graded. Also, assignments will be given during
lectures. Student is responsible for assignments even if he/she did not attend lecture during

which the assignment was given.

Course outline (tentative):

Week 1 Introduction (JBW)
Mon Jan 14 Lecture: Introduction to Phylogenetics (read Holder & Lewis
2003)
Wed Jan 16 Lecture: Character homology.
Fri Jan 18 Lab: Introduction to computer lab; GenBank, BioEdit,

ClustalX, alignment

Week 2 Parsimony Analysis (JBW)
Mon Jan 21 Holiday
Wed Jan 23 Lecture: Basic parsimony analysis.
Discussion

Fri Jan 25 Lab: Data file formats, Winclada, MacClade, TNT, PAUP*




Week 3

Parsimony Analysis (JBW)

Mon Jan 28 Lecture. Character optimization.
Wed Jan 30 Lecture. Search strategies.
Discussion
Fri Feb 1 Lab: Advanced parsimony analysis, TNT
Week 4 Distance-Based Methods (JBW)
Mon Feb 4 Lecture. Measures of molecular distance.
One-page proposal for Final project due.
Wed Feb 6 Lecture. Clustering algorithms
Discussion
Fri Feb 8 Lab: Phenetic analysis of molecular data, MEGA/PAUP*
Week 5 Model-Based Methods: Maximum Likelihood Methods
(MM)
Mon Feb 11 Lecture. Substitution rate matrices, nucleotide frequencies,
other model parameters.
Wed Feb 13 Lecture. Likelihood Ratio tests and other criteria for
choosing a model and estimating model parameters.
Discussion: Sullivan & Swofford. 2001.
Fri Feb 15 Lab: PAUP* and ModelTest, PhyML, GARLI
Week 6 Assessing Reliability of Results (MM)
Mon Feb 18 Lecture. Resampling methods, Bremer Support,
Permutation Tail Probability test.
Wed Feb 20 Lecture. Continued
Discussion
Fri Feb 22 Lab: Non-Parametric bootstrap, Bremer Support, PTP test.
Draft Alignment for final project due
Week 7 Model-Based Methods: Bayesian Analysis (MM)
Mon Feb 25 Lecture. Bayesian inference methods in phylogenetics.
Wed Feb 27 Lecture. continued
Discussion
Fri Feb 29 Lab: Implementing a Bayesian analysis; MrBayes.
Week 8 Data Partitions (JBW)
Mon Mar 3 Lecture. Strategies for analysis of heterogeneous data sets
Wed Mar 5 Lecture. Partitioned Bremer Support, tests for data
congruence
Discussion
Fri Mar 7 Lab: MrBayes partitions and Partitioned Bremer Support,

tests for data congruence




Week 9 Spring Break
Mon Mar 10 Spring Break. No classes.
Wed Mar 12 Spring Break. No classes.
Fri Mar 14 Spring Break. No classes.
Week 10 Amino-acid analyses (MM)
Mon Mar 17 Lecture. Codon-based models of nucleotode sequences.
Wed Mar 19 Lecture: Analysis of amino acid sequences.
Discussion
Fri Mar 21 Reading day. No classes.
Week 11 Testing Hypotheses: comparative analyses (JBW)
Mon Mar 24 Lecture. Use of phylogenetic framework for hypothesis-
testing
Wed Mar 26 Lecture. Independent Contrasts.
Discussion
Fri Mar 28 Lab. Mesquite. First draft of final paper due
Week 12 Model-Based Methods: Implementing a ML analysis,
analysis and use of molecular clocks (MM)
Mon Mar 31 Lecture: Implementing a ML likelihood analysis.
Wed Apr 2 Lecture. Testing hypotheses associated with evolutionary
rates, estimating and calibrating molecular clocks.
Discussion
Fri Apr 4 Lab: Identifying Rate Heterogeneity among lineages (LRT
and relative rates tests). Written reviews of peer’s papers
due
Week 13 Methods for Large-Scale Analyses (JBW)
Mon Apr 7 Lecture. Tactics for large-scale analysis.
Wed Apr 9 Lecture. New and emerging search algorithms.
Fri Apr 11 Lab. TNT; CLANN.
Week 14 Phylogenomics (MM)
Mon Apr 14 Lecture
Wed Apr 16 Lecture:
Fri Apr 18 Lab: discussion
Week 15 Open Topic: unfinished topics or suggestions (MM)
Mon Apr 21
Wed Apr 23
Fri Apr 25
Week 16 Mon Apr 28

Tue Apr 29

Redefined day (Friday class): Open discussion, critique of




course, suggestions, problems encountered during course,
etc.

Wed May 7 Final Paper due.

Americans with Disabilities Act (ADA) Policy Statement

The Americans with Disabilities Act (ADA) is a federal anti-discrimination statute that provides
comprehensive civil rights protection for persons with disabilities. Among other things, this
legislation requires that all students with disabilities be guaranteed a learning environment that
provides for reasonable accommodation of their disabilities. If you believe you have a disability
requiring an accommodation, please contact the Department of Student Life, Services for
Students with Disabilities, in Cain Hall or call 845-1637.

Academic Integrity Statement

O/ Aggie does not lie, cheat, or steal or tolerate those who do.O
Refer to the Honor Council Rules and Procedures on the web http://www.tamu.edu/aggiehonor.




