
1 
New Yorker Cartoon @1965 Evolution 134133  

3rd Lecture, November 8th 2011 
Itai Yanai 

Department of Biology, Technion 
 

The tree of life 



¢ƘŜ ƻƴƭȅ ŦƛƎǳǊŜ ŦǊƻƳ ά¢ƘŜ hǊƛƎƛƴ ƻŦ {ǇŜŎƛŜǎέ 

1. Species are not fixed 
2. Common descent 
3. Multiplication of species 
4. Gradualism 
5. Natural selection 
6. Change can also occur without  
 natural selection 
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{ǳƳƳŀǊȅ ƻŦ 5ŀǊǿƛƴΩǎ ǘƘŜƻǊȅ ƻŦ ŜǾƻƭǳǘƛƻƴ 

http://www.sciencemag.org/content/vol284/issue5423/images/large/se2497604001.jpeg
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5ŀǊǿƛƴΩǎ phylogenetic tree 
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Evolution can be represented as a branching process 
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Concepts for today 

1. What is a tree? 
2. Homology and convergence 
3. How to build an evolutionary tree 
4. The tree of life 
5. Lateral gene transfer 
 



Phylogenetic trees contain branches, nodes, and tips 
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Phylogenetic trees:  
Monophyletic, paraphyletic, and polyphyletic groups 
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An example of monophyletic and paraphyletic groups 
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A trees branching pattern allows for rotation of any branch 
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Polytomies: Soft vs. Hard 
ω Soft: designate a lack of 

information about the order 
of divergence. 

ω Hard: the hypothesis that 
multiple divergences 
occurred simultaneously 

A split with three (or more) branches is known as polytomy 



Richard Owen (1804-1892) 

ω Owen defined homology as άǘƘŜ same organ in 
different animals under every variety of form and 
functionΦέ ς 1843 

ω tƻǎǘǳƭŀǘŜŘ ŀ ŎƻƳƳƻƴ ǎǘǊǳŎǘǳǊŀƭ Ǉƭŀƴ όάŀǊŎƘŜǘȅǇŜέύ 
exists for all vertebrates.  

Owen, 1848 
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Homology of Structures 



In light of evolutionary theory, homologous features 
are defined as those that share a common descent 
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