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Overview

--Who is Saccharomyces cerevisiae and how is it related 
to its congeners?

--The evolutionary and ecological status of natural 
Saccharomyces populations.

--Genetic structure of natural Saccharomyces populations.

--Patterns of reproductive isolation in S. paradoxus.

--Conclusion and future prospects.
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Sampling oak exudate in Ontario, Canada





Testing for reproductive isolation

Heterospecific test cross Conspecific test cross
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Testing population structure using multilocus
sequence data

Index of Association (IA): Tests for linkage disequilibrium, the 
nonrandom association of alleles in haplotypes, by 
analyzing the distribution of genetic distances. 

Incongruency Length Difference (ILD): Tests whether different
gene trees are congruent (clonality) or incongruent.

Consistency Index (CI): Compares trees for homoplasy (obs.
character state arising more than once in tree by 
nonhomologous means). Recombination is a source
of homoplasy.
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“Mystery” isolates

Four isolates fertile with neither test species





What are the mystery isolates?

Three possibilities (assuming that they are all the same thing).

1. Hybrids. This appears to be ruled out by recent sequence 
data.

2. S. cariocanus. Sequence data can’t rule this out, as S. cariocanus
is closer in sequence to NA S. paradoxus (indeed, almost 
identical) than to EU S. paradoxus. (Interesting, huh?)

3. A newly diverging, previously unknown lineage closely related to 
S. paradoxus; a species in statu nascendi. (Most exciting to 
me…)



Conclusions
--Evidence suggests the existence of natural S. cerevisiae

populations.

--S. cerevisiae and its known wild congener S. paradoxus are sympatric in 
nature and occupy the same habitat, at least in North America.

--Within geographical region (e.g., NA, Eurasia) neither species 
shows much evidence of geographic population structure.

--The two species exhibit markedly different genetic population structures in 
nature: cerevisiae populations are clonal, paradoxus populations 
are recombining.

--paradoxus exhibits genetic differentiation between continental regions and 
shows evidence of multiple, genetically isolated sympatric lineages, 
at least one of which is likely to have initially diverged in allopatry.

--There is emerging evidence (Duncan Greig, Helen Murphy) that prezygotic
isolation and reinforcement are involved in speciation in yeast.



Some Future Prospects
--Does S. cerevisiae exhibit global population differentiation like 
paradoxus? (Are there globally distributed natural cerevisiae
populations and are they genetically differentiated?)

--Nagging question: Are S. cerevisiae natural populations truly wild, 
or just feral?

--What is the nature of speciation processes in Saccharomyces? How 
many sympatric, genetically isolated lineages are there related to  S.
paradoxus, and what keeps them apart genetically?  How big  
a role does mating behavior play in reproductive isolation? How 
important is allopatric divergence? Etc. 

--What are the important ecological differences between natural S. 
cerevisiae and paradoxus populations? 

--What are the important ecological, genomic and physiological 
differences within and between natural Saccharomyces populations? 
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