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Eukaryotes stem from a symbiosis event
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Eukaryotes stem from a symbiosis event, but a binary scenario does 
not encompass all data

(Pittis & Gabaldón, 2016)
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Eukaryotes stem from a symbiosis event, but a binary scenario does 
not encompass all data - open questions remain

(Pittis & Gabaldón, 2016)

● Nature of the additional 
partners

● Tempo of acquisitions
● Function in proto-eukaryote
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Why now? New (mostly) eukaryotic lineages reshape our understanding 
of LECA
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Why now? New (mostly) eukaryotic lineages reshape our understanding 
of LECA

P03.082 “Widespread intra- and inter-domain horizontal 
transfer and bursts of gene duplication shape the size and 
content of Asgard archaeal genomes”
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Why now? New (mostly) eukaryotic lineages reshape our understanding 
of LECA

(Torruella et al., 2025) 
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(Bernabeu et al., 2024) (in rev.)
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● Reference Viral DataBase (RVDB)
● Genome Taxonomy Database (GTDB)

○ Genus representatives clustered 
at order level 

(Bernabeu et al., 2024) (in rev.)
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● Reference Viral DataBase (RVDB)
● Genome Taxonomy Database (GTDB)

○ Genus representatives clustered 
at order level 

○ Pangenome approach

Clustered broad non-eukaryotic db

(Bernabeu et al., 2024) (in rev.)
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What did LECA look like?
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LECA:  not (all that) unlike 
modern eukaryotes

(Bernabeu et al., 2024) (in rev.)



What processes shaped LECA?
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A mosaic of acquisitions and innovations 
generated the LECA proteome

(Bernabeu et al., 2024) (in rev.)
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A mosaic of acquisitions and innovations 
generated the LECA proteome

(Bernabeu et al., 2024) (in rev.)

● Impact of innovations on LECA proteome
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A mosaic of acquisitions and innovations 
generated the LECA proteome

(Bernabeu et al., 2024) (in rev.)

● Significant contributions from outside 
Asgard archaea and Alphaproteobacteria

*Deltaproteobacteria
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A mosaic of acquisitions and innovations 
generated the LECA proteome

(Bernabeu et al., 2024) (in rev.)

● Viral contribution
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Informational/metabolic divide



How did this proteome evolve?
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Relative timing of gene acquisitions reveals stepwise evolution in a 
bacteria-rich environment

(Bernabeu et al., 2024) (in rev.)

“Probabilistic modelling improves relative 
dating from gene phylogenies” 
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The footprints left in LECA can aid our understanding of the putative 
donors

(Gabellone, 2015)
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1. Diverse gene flow from prokaryotes to the 
(pre-mitochondrial) proto-eukaryote 

2. Non-negligible role of viruses as vectors

3. Gradual and complex prokaryote-to-eukaryote 
transition

4. Likely ecological interactions - bacteria-rich 
environment

Take-home messages
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