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Figure S1. Phylogenetic tree of Mcm proteins inferred from maximum likelihood analysis. Numbers on the
branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was
corrected using two gamma distributed substitution rate categories and LG substitution model for amino acid
substitutions (LG+G). Diatom sequences are indicated in bold. The codes before the taxon name are the
corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S2. Phylogenetic tree of Smc proteins inferred from maximum likelihood analysis, rooted with bacterial
Smc proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000
replicates. Among-site substitution rate heterogeneity was corrected using two gamma distributed substitution rate
categories and LG with frequencies substitution model for amino acid substitutions (LG+G+F). Diatom sequences
are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective
databases refer to materials and methods section).
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Figure S2. Phylogenetic tree of  Smc proteins inferred from maximum likelihood analysis. Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using two gamma distributed substitution rate categories and LG with frequencies (LG+G) substitution model for amino acid substitutions. Diatom sequences are indicated in bold.
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Figure S3. Phylogenetic tree of Pds5 proteins inferred from maximum likelihood analysis.
Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site
substitution rate heterogeneity was corrected using three gamma distributed substitution rate
categories and LG substitution model for amino acid substitutions (LG+G). Diatom sequences are
indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For
respective databases refer to materials and methods section).
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Figure S3. Phylogenetic tree of  Pds5 proteins inferred from maximum likelihood analysis. Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using three gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S4. Phylogenetic tree of Scc3 proteins inferred from maximum likelihood analysis.
Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site
substitution rate heterogeneity was corrected using an invariable and three gamma
distributed substitution rate categories and LG substitution model for amino acid substitutions
(LG+G+l). Diatom sequences are indicated in bold. The codes before the taxon name are the
corresponding sequence IDs (For respective databases refer to materials and methods

section).


Figure S4. Phylogenetic tree of  Scc3 proteins inferred from maximum likelihood analysis. Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using an invariable and three gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G+I). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S5. Phylogenetic tree of Rad50 proteins inferred from maximum likelihood analysis, rooted with bacterial
Rad50 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000
replicates. Among-site substitution rate heterogeneity was corrected using two gamma distributed substitution rate
categories and LG with frequencies substitution model for amino acid substitutions (LG+G+F). Diatom sequences
are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective
databases refer to materials and methods section).


Figure S5. Phylogenetic tree of Rad50 proteins inferred from maximum likelihood analysis, rooted with bacterial Rad50 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using two gamma distributed substitution rate categories and LG with frequencies substitution model for amino acid substitutions (LG+G+F). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S6. Phylogenetic tree of Mre11 proteins inferred from maximum likelihood analysis, rooted with
archaeal Mre11 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap
support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using two
gamma distributed substitution rate categories and LG substitution model for amino acid substitutions
(LG+G). Diatom sequences are indicated in bold. The codes before the taxon name are the
corresponding sequence IDs (For respective databases refer to materials and methods section).


Figure S6. Phylogenetic tree of Mre11 proteins inferred from maximum likelihood analysis, rooted with archaeal Mre11 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using two gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S7. Phylogenetic tree of Mer3 proteins inferred from maximum likelihood analysis, rooted with archaeal
Mer3 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000
replicates. Among-site substitution rate heterogeneity was corrected using an invariable and two gamma
distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G+l). Diatom
sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For
respective databases refer to materials and methods section).


Figure S7. Phylogenetic tree of Mer3 proteins inferred from maximum likelihood analysis, rooted with archaeal Mer3 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using an invariable and two gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G+I). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S8. Phylogenetic tree of Mnd1 proteins inferred from maximum likelihood analysis. Numbers on the
branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was
corrected using two gamma distributed substitution rate categories and LG substitution model for amino acid
substitutions (LG+G). Diatom sequences are indicated in bold. The codes before the taxon name are the
corresponding sequence IDs (For respective databases refer to materials and methods section).


Figure S8. Phylogenetic tree of Mnd1 proteins inferred from maximum likelihood analysis. Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using two gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S9. Phylogenetic tree of Msh proteins inferred from maximum likelihood analysis, rooted with bacterial
MutS proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000
replicates. Among-site substitution rate heterogeneity was corrected using two gamma distributed substitution
rate categories and LG substitution model for amino acid substitutions (LG+G). Diatom sequences are
indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective
databases refer to materials and methods section).
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Figure S10. Phylogenetic tree of Rad52 proteins inferred from maximum likelihood analysis, rooted with
archaeal Rad52 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap
support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using two
gamma distributed substitution rate categories and JTT substitution model for amino acid substitutions
(JTT+G). Diatom sequences are indicated in bold. The codes before the taxon name are the
corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S11. Phylogenetic tree of Rad1 proteins inferred from maximum likelihood analysis. Numbers on the
branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was
corrected using an invariable two gamma distributed substitution rate categories and LG substitution model for
amino acid substitutions (LG+G+l). Diatom sequences are indicated in bold. The codes before the taxon name
are the corresponding sequence IDs (For respective databases refer to materials and methods section).


Figure S11. Phylogenetic tree of Rad1 proteins inferred from maximum likelihood analysis. Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using an invariable two gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G+I). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S12. Phylogenetic tree of Mlh proteins inferred from maximum likelihood analysis, rooted with
bacterial MutL proteins (underlined). Numbers on the branches indicate bootstrap support from 1000
replicates. Among-site substitution rate heterogeneity was corrected using three gamma distributed
substitution rate categories and LG substitution model for amino acid substitutions (LG+G). Diatom
sequences are indicated in bold. The codes before the taxon name are the corresponding sequence
IDs (For respective databases refer to materials and methods section).
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Figure S13. Phylogenetic tree of Mus81 proteins inferred from maximum likelihood analysis.
Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site
substitution rate heterogeneity was corrected using an invariable and two gamma distributed
substitution rate categories and LG substitution model for amino acid substitutions (LG+G+l).
Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding
sequence IDs (For respective databases refer to materials and methods section).


Figure S13. Phylogenetic tree of Mus81 proteins inferred from maximum likelihood analysis. Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using an invariable and two gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G+I). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S14. Phylogenetic tree of Fancm proteins inferred from maximum likelihood analysis.
Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution
rate heterogeneity was corrected using an invariable and two gamma distributed substitution rate
categories and WAG substitution model with frequencies for amino acid substitutions (WAG+G+I+F).
Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding
sequence IDs (For respective databases refer to materials and methods section).


Figure S14. Phylogenetic tree of Fancm proteins inferred from maximum likelihood analysis. Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using an invariable and two gamma distributed substitution rate categories and WAG substitution model with frequencies for amino acid substitutions (WAG+G+I+F). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).


ﬁ[ 0006800.1 Pseudo-nitzschia multistriata Fen1 7]

9 L jgilPsemu11260195 Pseudo-nitzschia multiseries Fen1
100 —— jgilFracy11206746 Fragilariposis cylindrus Fent
jgilThaps31269347 Thalassiosira pseudonana Fen1
79 92 jgilPhatr2/48638 Phaeodactylum tricornutum Fen1
67 Semro comp51200 c0 seq1 Seminavis robusta Fen1
34 — AED93576.1 Arabidopsis thaliana Fent

Fenl
100—— B8AWG7.1 Oryza sativa Fen1

NP 012809.1 Saccharomyces cerevisiae Fen1

67_|: A5ABUS.1 Aspergillus niger Fent
85

NP 594972.1 Schizosaccharomyces pombe Fen1
CAG38799.1 Homo sapiens Fent

100' AAH27295.1 Mus musculus Fen1

| ADG91261.1 Thermosphaera aggreqgans Flap endonuclease 1
100! AGK62060.1 Archaeoglobus sulfaticallidus Flap endonuclease 1

0.2



Figure S15. Phylogenetic tree of Fen1 proteins inferred from maximum likelihood analysis, rooted with archaeal
Fen1 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000
replicates. Among-site substitution rate heterogeneity was corrected using two gamma distributed substitution
rate categories and LG substitution model for amino acid substitutions (LG+G). Diatom sequences are indicated
in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer

to materials and methods section).


Figure S15. Phylogenetic tree of Fen1 proteins inferred from maximum likelihood analysis, rooted with archaeal Fen1 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using two gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).


0

9 NP 003677.4 Homo sapiens Exo1
37 L NP 036142.2 Mus musculus Exo1
10 NP 001083827.1 Xenopus laevis Exo1
NP 998634.1 Danio rerio Exo1

Q8L6Z7.2 Arabidopsis thaliana Exo1
100 i Q60GC1.1 Oryza sativa Exo1

29— XP 008673051.1 Zea mays Exo1
KEY78768.1 Aspergillus fumigatus Exo1
NP 596050.1 Schizosaccharomyces pombe Exo1

48 AAB47428.1 Saccharomyces cerevisiae Exo1

Y] XP 716765.1 Candida albicans Exo1
jgilThaps3l4742 Thalassiosira pseudonana Exo1

o2l

jgilPhatr2/48206 Phaeodactylum tricornutum Exo1

—— Semro comp61722 c0 seq1 Seminavis robusta Exo1

— jgilFracy11261553 Fragilariopsis cylindrus Exo1

100

[ 0067080.1 Pseudo-nitzschia multistriata EXo1
100 - jgilPsemu11110816 Pseudo-nitzschia multiseries Exo1
—_EJNb58365.1 Halogranum salarium Exo1

05

100 — ELY27476.1 Halogeometricum borinquense Exo1

Exol



Figure S16. Phylogenetic tree of Exo1 proteins inferred from maximum likelihood analysis, rooted with
archaeal Exo1 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from
1000 replicates. Among-site substitution rate heterogeneity was corrected using an invariable and two gamma
distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G+l).
Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence
IDs (For respective databases refer to materials and methods section).


Figure S16. Phylogenetic tree of Exo1 proteins inferred from maximum likelihood analysis, rooted with archaeal Exo1 proteins as an outgroup (underlined). Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using an invariable and two gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G+I). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S17. Phylogenetic tree of Dna2 proteins inferred from maximum likelihood analysis, rooted with
archaeal Dna2 proteins (underlined). Numbers on the branches indicate bootstrap support from 1000
replicates. Among-site substitution rate heterogeneity was corrected using an invariable and two gamma
distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G+l).
Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding
sequence IDs (For respective databases refer to materials and methods section).


Figure S17. Phylogenetic tree of Dna2 proteins inferred from maximum likelihood analysis, rooted with archaeal Dna2 proteins (underlined). Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using an invariable and two gamma distributed substitution rate categories and LG substitution model for amino acid substitutions (LG+G+I). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).
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Figure S18. Phylogenetic tree of Brca proteins inferred from maximum likelihood analysis rooted. Numbers on
the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was
corrected using three gamma distributed substitution rate categories and WAG substitution model with
frequencies for amino acid substitutions (WAG+G+F). Diatom sequences are indicated in bold. The codes
before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and
methods section).


Figure S18. Phylogenetic tree of Brca proteins inferred from maximum likelihood analysis rooted. Numbers on the branches indicate bootstrap support from 1000 replicates. Among-site substitution rate heterogeneity was corrected using three gamma distributed substitution rate categories and WAG substitution model with frequencies for amino acid substitutions (WAG+G+F). Diatom sequences are indicated in bold. The codes before the taxon name are the corresponding sequence IDs (For respective databases refer to materials and methods section).


