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The interpretation of phylogenetic trees involves assigning all branchpoints to 
speciation or duplication events, and reconciling the inferred topology and 
assignment with the (known) speciation tree of the organisms that are represented. 
Definitions: 
-  orthologues arise through speciation; 
-  paralogues arise through duplicaion. 
cf. Koonin EV. (2005) Orthologs, paralogs, and evolutionary genomics. Annu Rev Genet. 39:309-338. 
The literature distinguishes between in-paralogues (within one species) and out 
paralogues (between species). However there is no distinct term for the RBM gene 
(or BBH – Bidirectional Best Hit), one just assumes that RBMs are orthologues 
although even in bacteria this is true in (only) about 95% of the cases. 
 
cf. Wolf & Koonin (2012) A tight link between orthologs and bidirectional best hits in bacterial and 
archaeal genomes. Genome Biol Evol. 4:1286-94. 
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To analyze mixed gene trees, we evaluate each branch point and determine whether 
it represents a speciation or a duplication event. 
Speciation events give rise to orthologues, duplication events give rise to 
paralogues. 
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Simply add up the vertical path lengths in this tree between all pairs across the 
speciation node to show that RBM indeed finds the two genes with conserved 
Function 1, and not the pairs with either of the novel Functions 2 or 3. 
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See also: http://en.wikipedia.org/wiki/Long_branch_attraction (this article deserves 
to be rewritten though, sounds a bit like a high-school project). 
 
Recent paper: Kück P, Mayer C, Wägele J-W, Misof B (2012) Long Branch Effects 
Distort Maximum Likelihood Phylogenies in Simulations Despite Selection of the 
Correct Model. PLoS ONE 7(5): e36593. doi:10.1371/journal.pone.0036593.  
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A worked example from course data, displayed in the Jalview tree window. 
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A worked example from course data, displayed in the Jalview tree window. 
 



39 


