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Loss of alcoholic fermentation in a yeast lineage
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Most recent common ancestor probably
lost ADH1 and PDC1

Wickerhamiella
Starmerella

Gongalves C. et al., 2018, eLife



The Wickerhamiella/Starmerella (W/S) clade ECFG15

Saccharomycotina sweenromyeerceas SACHAIOMYCES cerevisiae

phylogeny

Pichiaceze

Thrive in sugar (fructose) rich environments

Dipodascaceae/Trichomonascaceae

Starmerelia bombicola

ST Metabolism:

r Wickerhamiefla domercqiae

. WIS clade Prefer fructose over glucose (fructophily)

Wickerhamiella cacticola

Sophorolipid producers (eco-friendly biosurfactants)

Strong mannitol and erythritol producers

Weak fermenters But some do ferment!

Adapted from Shen XX, Opulente DA, Kominek J, Zhou X et al., CELL, 2018



Loss and reacquisition of alcoholic fermentation ECFG15
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Incidence of HGT in the W/S clade ECFG15
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S. lignohabitans

Carbohydrate metabolism
B. adeninivorans Gongalves C. et al., 2018, eLife

Biosynthesis of secondary metabolites

T. petasosporus
Kominek J, Droering D, et al., CELL, 2019
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TPP (active form of thiamine) is an essential cofactor = ECFG15
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Bacterial genes form a thiamine salvage pathway in W/S yeasts ECFG15
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Independent acquisitions of a thiamine operons/genes
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16B027 Opitutaceae bacterium
AODA1B7GJNS Opitutaceae bacterium
ADA2T6DMRS Opitutaceae bacterium
AODA2TBD9K2 Opitutus sp.
AOA178IMZ7 Opitutaceae bacterium
AOA2U8BDZJ3 Ereboglobus luteus
ADA1H2PMY4 Burkholderia sp.
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Adaptation and function of thiamine “operons” ECFG15
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 How did these “operons” evolve in the new eukaryotic
setting?

Promoter

Operon :‘-: Gene 1 Gene 2 :Gene3 -
-~ ) 1 i N Operons/Polycistronic mMRNAs are rare in
- v

Prokaryotic polycistronic mMRNA d |
0 0 3 eukaryotes

Prot 1 Prot 2 Prot 3 Prot 4

* Are they functional?



Adaptation and function of thiamine “operons” ECFG15
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Adaptation and function of thiamine “operons” ECFG15
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Adaptation and function of thiamine “operons” ECFG15
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Adaptation and function of thiamine “operons” ECFG15
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