Lecture 20

 
Outcomes

Distinction between parallelism and convergence, and how both of these differ from homologous similarities?
· Example - evolution of flight: parallel or convergent? 
·  If they look the same, are they closely related in an evolutionary sense? 
· There is a tendency among organisms living under the same conditions to develop similar body forms 
·  Can be called parallel or convergent evolution, depending on the evolutionary relatedness of the organisms involved 
· Convergent when organisms are phylogenetically distant, parallel when closely related

Whether carnivorous plants have likely evolved once or multiple times, and thus whether this trait is homologous or homoplasious?
· Plants trap insects in places where nitrogen supply is low
· [bookmark: _GoBack]For the most part, carnivorous plants do not share a common ancestor, with the different species of carnivorous plants having evolved to become carnivores several times
· This trait is homoplasious Homoplasious/analogous traits are shared by a set of species but not present in their common ancestor 
· Convergent evolution
· 
How the principle of parsimony informs outgroup analysis and helps identify the most likely phylogenetic tree?
· Whichever tree requires the fewest evolutionary changes (gains or losses of a trait is probably correct); the simplest explanation is usually the best, so whichever phylogenetic tree requires the fewest evolutionary changes is the one that’s the most parsimonious 
· The tree on the right left shows that Bat and Chipmunks are each others most closely related species, while the tree on the right shows that chicks and bats are the most closely related species in the phylogeny (sister taxa)
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· 

Traits that are, and are not, synapomorphies (given a suitable outgroup and a distribution of traits)
· Considering the above phylogenies, in order to decide which phylogeny is more parsimonious, we’d get a list of traits that we want to pay attention to
· Outgroup (shark):  No milk, no fur, no wings, no beaks
· Ingroup
· Chicken: No milk, no fur, wings and beak present
· Bat: Milk, fur and wings present but no beak 
· Chipmunk: Milk and fur present but no wings and no beak
· Having a beak isn’t a synapomorphies because while they’re derived, they’re not shared making them an automorphy, while lacking a beak is not a synapomorphy either because even though it’s shared it’s not derived so ignore these traits
· Having wings, milk, and fur are traits that are shared and not found in the outgroup but it’s found in some of the ingroup, making it derived, and since they’re shared, they’re all synapomorphies


Which phylogeny is more parsimonious, given a suitable outgroup and a distribution of traits
· Citing the above traits and the phylogenetic trees it can reasonably be thought that it’d be tree A that is more parsimonious, as opposed to tree B because there are fewer evolutionary steps that we need to get from the characteristics that sharks have to the characteristics that each of the other species have
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Distinction between homology and homoplasy
· Homology is a similarity in traits that reflect recent common ancestry; we use traits that reflect homology to construct phylogenetic trees.  
· However, not all traits that are similar between the species being compared but are not similar due to recent common ancestry. Traits such as these (ex. wings) are not a homology between bats and chickens. Traits such as there are called homoplasy; they’re misleading similarities or dissimilarities that arise due to species occupying common habitats 
· If you knew that their was a trait that was similar, that was only similar due to convergent evolution than you would not use that.  (ex. wings would be a homoplasious trait because while they’re a similarity that would be excluded because while they’re a similarity, they don’t indicate shared ancestry). 
· Homoplasious traits can be determined to be such through the evaluation of the structural or developmental similarities. This can help determine whether the path follows the same developmental pathway and whether the same genes are turned on. We have to look behind superficial morphological pathway and look towards structural and developmental similarities. Looking at bat wings and insect wings, even though they both have oblong shaped wings, they have different developmental pathways, and genetic control is different and there are underlying structural dissimilarities, indicating that wings in bats and wings in insects probably evolved multiple times and aren’t homologous.

Most likely phylogenetic tree of a group of organisms, given a suitable outgroup and a matrix of traits
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