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ABSTRACT TITLE 

 

COMET ("COalescence with Multiple Mergers Employing Thermodynamic Integration") 

 



ABSTRACT: Alternatives to the Kingman coalescent have recently been developed 

proposing hypothetical genealogies with simultaneous multiple mergers [1, 2].  These 

multiple merger models differ in several assumptions from the classical Kingman 

coalescent, viz., overlapping generations, reproductive variance between individuals and 

no limitations on the number of offspring an individual can contribute to the effective 

population size.  We want to model such demographic parameters with multiple merger 

coalescent gene genealogies that are ignored by the Kingman coalescent (e.g. Y the 

"degree of simultaneity of multiple mergers" and φ a "generational overlap factor" from 

"Algorithm #1" in [2]). Further, to aid in model selection, we desire to compute Bayes 

Factors [3].  To accomplish such tasks so we have written an MCMC computer program 

in the Java programming language called COMET ("COalescence with Multiple Mergers 

Employing Thermodynamic Integration") that samples from the posterior distribution of 

parameters of the models [2,3,4] by sampling genealogy trees.  COMET, an 

independence-style sampler incorporating multiple algorithms for sampling (e.g. 

Kingman Coalescent [4] and "Algorithm #1" from [2]), implements a heated chain 

MCMC approach that allows for the calculation of marginal probabilities using 

thermodynamic integration.  As genealogies are considered, parameters from the 

simulation (e.g. Tree Height for any tree, and Y and φ, from "Algorithm #1" in [2]) are 

logged and thus sampled from the posterior distribution.  The program computes 

likelihoods using the HKY substitution model with PhyML (v20150115) [5] or BEAGLE 

[6].  By allowing for overlapping generations and reproductive variance in genealogies, 

COMET has potential to improve coalescence analyses for organisms that depart from 

the assumptions of the Kingman coalescent.  Improved coalescence analyses could have 

an immediate benefit for scientific research aiming to conserve biodiversity and manage 

natural resources, such as wild stocks of fishery species and tourist-attracting ecosystems 

like coral reefs.  Here, we present initial use and output of COMET and results 

suggesting validity.  We also demonstrate computation of marginal likelihoods and Bayes 

factors using an empirical mtDNA population genetic dataset from the blue-spine 

unicornfish (Naso unicornis).  COMET formats its output for easy use with the Tracer [7] 

program; inspection of traces indicates good mixing is necessary.  We finally briefly 

describe current and future steps to improve both mixing and efficiency and new datasets 

to explore and characterize.  Our code is accessible via the bitbucket repository here: 

https://bitbucket.org/eddieasalinas/comet 
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