
COARSE-GRAINED 
MICROBIAL ECOLOGY AND 
PHYLODYNAMICS

ALICE DOUCET BEAUPRÉ



Birth-Death-Heterogeneous innovation model

Doucet Beaupré & O’Dwyer, in submission

WHAT IS THE TEMPO AND 
DYNAMIC OF MICROBIAL 

DIVERSIFICATION?



ALTERNATIVE 
TAXONOMIC 
UNITS

URN CASCADE 
NULL MODEL

Doucet Beaupré et al, in preparation

HOW CAN WE DEFINE 
MEANINGFUL 
CONTEXTUAL 
MICROBIAL UNITS?



Spatiotemporal microbial evolution 

on antibiotic landscapes

Baym et al, Science (2016)
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12 days
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Hug et al., Nat Microbial 

Lett 2016

Baym et al, Science (2016)

HOW CAN WE INTERPOLATE 

MICROBIAL ECOLOGY AND 

EVOLUTION ACROSS SCALES?







COARSE-GRAINING STEP



∞ Model∞



∞

32

Model∞

Model32



∞

32

16

Model∞

Model32

Model16



∞

32

16

8

Model∞

Model32

Model16

Model8



∞

32

16

8

4

Model∞

Model32

Model16

Model8

Model4



∞

32

16

8

4

2

Model∞

Model32

Model16

Model8

Model4

Model2



Model∞

Model32

Model16

Model8

Model4

Model2

Theoretical 

microscope



Cohan & Perry (2007)
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Truszkowski et al (2012)

Owen and Provan (2011)

Fast coarse-grained 

O(nlogn) method

BHV tree space
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