
Evolution 

άbƻǘƘƛƴƎ ƛƴ ōƛƻƭƻƎȅ ƳŀƪŜǎ ǎŜƴǎŜ  
except in the light of ŜǾƻƭǳǘƛƻƴέ 

Theodosius Dobzhansky 1973 
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¢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 

{ǳƳƳŀǊȅ ƻŦ 5ŀǊǿƛƴΩǎ ǘƘŜƻǊȅ ƻŦ ŜǾƻƭǳǘƛƻƴΥ 
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Mayr (1991) and Coyne (2007) 

http://www.sciencemag.org/content/vol284/issue5423/images/large/se2497604001.jpeg


The universalities of life: 
1. Life on Earth is carbon-based 

ά¢ƘŜ ŦƻǳƴŘŀǘƛƻƴ ƻŦ ƻǊƎŀƴƛŎ ŎƘŜƳƛǎǘǊȅ ƛǎ ƴƻǘ ǎƻƳŜ ƛƴǘŀƴƎƛōƭŜ ƭƛŦŜ ŦƻǊŎŜΣ ōǳǘ ǘƘŜ ǳƴƛǉǳŜ 
ŎƘŜƳƛŎŀƭ ǾŜǊǎŀǘƛƭƛǘȅ ƻŦ ǘƘŜ ŜƭŜƳŜƴǘ ŎŀǊōƻƴΦέ 

Campbell, N.A., Reece, J.B., Mitchell, L.G. (1999). Biology.  
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2. All organisms use the same* genetic code 

or almost the same* 4 



3. All organisms on earth use the same operating system 
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4. Similar genes are found across organisms 

Multiple sequence alignment of bacterial IF-1, eukaryotic eIF-1A, and their archaeal 
homologs (aIF-1A). 

Krypides and Woese. PNAS 1998 95: 224-228 6 



Complementation used to clone a human homologue of the fission yeast 
cell cycle control gene cdc2 
 
A human homologue of the cdc2 gene has been cloned by expressing a 
human cDNA library in fission yeast and selecting for clones that can 
complement a mutant of cdc2. The predicted protein sequence of the 
human homologue is very similar to that of the yeast cdc2 gene. These 
data indicate that elements of the mechanism by which the cell cycle is 
controlled are likely to be conserved between yeast and humans. 

Lee & Nurse. Nature 327, 31-35 (7 May 1987) 

http://www.pbs.org/wgbh/evolution/library/04/4/l_044_02.html 

Deep molecular universalities: 
Human cell-cycle genes can rescue yeast defective  

with the corresponding cell cycle genes 

Paul Nurse demonstrated that a strain of yeast with a 
defective gene could use the human version of that gene 
to repair itself. That we not only share a common genetic 
code with other organisms, but that we actually share 
specific genes, is powerful evidence of our common 
ancestry. 
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http://en.wikipedia.org/wiki/Chirality_(chemistry) 
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5. Shared biochemistry is largely arbitrary 
Left-handed is used but a right handed biochemistry would work just as well 

 



Image by Noller, Ramakrishnan, and Steitz  

RNA molecules involved in key steps ς hinting an RNA world 
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Evolution leads to the development of new drugs 
 

P. falciparum: 
Å is an infectious parasite that leads to malaria 
Å is a eukaryote, so drugs that attack it also harm humans 
Å was discovered to have an organnelle called the apicoplast 
 
The apicoplast: 
Å was acquired by the ancestors of P. falciparum when they were 

in a symbiosys with an algae. 
Å absence of the apicoplast in mammals suggested promising 

new targets for medications 
 

Evolution, pg. 3 10 



Evolution, pg. 4 

The pattern of evolutionary change can be used to 
determine the structure of bio-molecules 

11 



12 

Molecular evolution can be used to improve proteins for use 
in biotechnology 



The Texas horned lizard 
 
 
 
 
 
 
 
 

Å When threatened by a predator, a horned lizard will puff up its body to cause its spiny scales 
to protrude, making it difficult to swallow.  

Å The Texas horned lizard can squirt a stream of blood from the corners of the eyes and 
sometimes from its mouth for a distance of up to 1.5 meters.  

Å This not only confuses would-be predators, but also the blood is mixed with a chemical that 
is foul-tasting to canine predators such as wolves, coyotes, and domestic dogs. 

http://en.wikipedia.org/wiki/Texas_horned_lizard 

Creature Feature! 
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Certain embryonic stages tend to be similar, even 
between species that have very different adult forms 
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Linnaean taxonomy 
A descending hierarchy of categories 

http://scienceblogs.com/evolvingthoughts/2007/01/clade.php 

Carl Linnaeus 
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Hierarchical Classification 
The Linnaean system of species, genera and families is immediately explained by 

descent with modification 

Å Directly reflects shared ancestry 
Å The characteristics most useful in 

classification are not those that 
adapt species to their individual 
way of life but rather those that 
retain their ancestral state. 

Å Homologous structures are 
explained by common descent. 

Å Molecular characteristics support 
the nested classification 

Å Distinguishes this process from a 
designed process 

 



Alfred Russel Wallace (1823 ς 1913) 
Co-discoverer of Natural Selection 

 

There is a sharp boundary between distinct fauna and flora that runs across the East Indies 
in an apparently arbitrary location 17 

The Wallace Line demonstrates relationship 
between geographical distribution and geological history 
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Marsupial fossils in Antarctica 


