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Eukaryotes are cool




- Methods Results Summary

... but the vast majority of life on Earth is prokaryotic!

‘PLANTS 0.02%

FUNGI 7.4%
ANIMALS 7.3%‘

%ROTISTS 7.3%

(Lanson et al. 2017)
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Asgard archaea have a unique phylogenetic placement

A Bacteria
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Results

Asgard genome size is significantly larger than other archaea
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Genome evolution
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Genome evolution

Increase

7~

——

Duplication

Common in eukaryotes

- Methods Results Summary

Foreign DNA

Transfer

—

Common in prokaryotes

15
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Asgard genome size is significantly larger than other archaea
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Phylogenomics workflow

12 Asgard genomes
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Phylogenomics workflow

12 Asgard genomes

|

38007 proteins

reconstruct evolutionary history
(31 Asgards + 30 outgroups)

320643 trees
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Phylogenomics workflow

12 Asgard genomes

\ HGT screening

38007 proteins

Introduction - Results

6486 HGT

reconstruct evolutionary history
(31 Asgards + 30 outgroups)

320643 trees

candidates

Summary

20



Introduction - Results

Phylogenomics workflow

12 Asgard genomes

\ HGT screening

38007 proteins -

reconstruct evolutionary history reconstruct evolutionary history
(81 Asgards + 30 outgroups) (oroadDB)

320643 trees

6486 HGT
candidates

|

6486 trees

Summary
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Phylogenomics workflow

12 Asgard genomes

\ HGT screening
38007 proteins 6486 HGT
| : candidates
reconstruct evolutionary history . .
\ (31 Asgards + 30 outgroups) reconstruct evoluhon?g;r/ogzgg l
32643 trees 6486 trees

1 tree = 2h x4 CPU
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Duplication/loss played a part in the development of the lineages
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Asgard archaea have significantly higher duplication rates than

their prokaryotic sisters...

Normalized
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Asgard archaea have significantly higher duplication rates than
their prokaryotic sisters...
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...despite comparable transfer rates!
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Asgard duplication rates are an intermediate between “typical”
prokaryotes and eukaryotes
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Asgard duplication rates are an intermediate between “typical”
prokaryotes and eukaryotes

Did Asgards expand their genome in a
prokaryote-like or eukaryote-like
manner?
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Eukaryotic Signature Proteins are more prone to intra-Asgard
gene transfer
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Eukaryotic Signature Proteins are more prone to intra-Asgard
gene transfer
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... explaining their patchy distribution
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Bacteria-Asgard HGT has been a constant, on-going process

across Asgard evolution...
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...leading to varying percentages of HGT-derived proteins across
lineages...

,—O Odinarchaeia ||
L  Bararchacia [

Wukongarchaeia
Heimdallarchaeia 9 _
Heimdall (otner) |
" Hodarchacates [ NN

‘V,—. Hermodarchaeia _
@ L mowms EE—
Lokiarchaeia
Helarchaeales _
L B35 |

® 100 @ 200 @ 300 @ 400 @ *

P synrophicur |

0

5 10
% HGT

31



Introduction Methods Summary

...from a variety of sources
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Introduction Methods Results -

Take-home messages

e Arrole for both gene duplication and gene transfer in shaping Asgard
archaeal genomes
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Take-home messages

A role for both gene duplication and gene transfer in shaping Asgard
archaeal genomes

Pervasive inter- and intra-domain horizontal gene transfer of metabolic
genes
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Introduction Methods Results -

Take-home messages

e Arrole for both gene duplication and gene transfer in shaping Asgard
archaeal genomes

e Pervasive inter- and intra-domain horizontal gene transfer of metabolic
genes

e [ntegration in PPI network
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