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Module 1, Lectures 7 and 8 – Phylogenetics
Goals:
1. Describe the role of phylogenetic reconstruction in evolutionary modeling.


2. Understand how phylogenetic trees are made and the differences between techniques for doing so.
Learning outcomes:
1. Be able to interpret a phylogenetic tree.

2. Be able to describe the construction of a phylogenetic tree and distinguish the major models for doing so.
A. How to speak phylogenetics
1. Tree thinking

Terminology: Represented by “Graph Theory”
· Edges/Branches (peripheral and internal)
· Nodes 
· Leaves/Terminal node

· Root

· Monophyletic

· Paraphyletic

· Polyphyletic

· Binary tree (bifurcating) vs polytomy

· Hard and soft polytomy

2. Viewing phylogeny along time – Tree is a reflection of sampling

It is a reconstruction – an inferred relationship!

Character/State distinction
3. Rooting

Outgroup

Flow of time 

How does rooting impact the appearance of the tree

vs flipping branches

B. Tree Building
1. Data collection
2. Homologous sequence search

BLAST search


BLAST Algorithm



E-values and what they mean 



Database size, sequence length impacts
3. Multiple sequence alignment


Mutation types - indels, substitutions


Data matrix
Score gaps vs mismatches – What is optimal?
4. Model Selection


Need model to infer which trait is ancestral and which derived


Distance, Liklihood

UPGMA, Parsimony, NJ, ML, Bayesian

Neighbor-Joining (NJ) Method
5. Assessing confidence


Bootstrapping

C. Manuscript preparation

Methods

Results/Discussion

Introduction/background/significance

Abstract

Time and rewriting!
