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Supporting Information

Table S1.1: Comparisons of 7. vaginalis meiotic genes with ESTs, among duplicates, and
with Saccharomyces orthologs. T. vaginalis nucleotide sequences from this study (strain G3)
are compared with ESTs and Genbank WGS from strain NIH-C1, and comparisons made among
gene duplicates. Inferred translations are compared with Saccharomyces proteins. Meiosis-
specific genes are highlighted in grey. Cell populations for ESTs from http://cgbc.cgu.edu.tw/est/
(now http://www.trichdb.org/trichdb) are identified as TVE = normal unsynchronized culture,
TvLI = low iron culture, TvG = G2/M trophozoite, TvC = cold-induced pseudocyst, TvV =
vaginal epithelial cell mediated cytoadherence. Both amino acid and nucleotide sequences of

duplicate genes were compared.



Table S1.1.

s t::ienntl\lltl}i-l(szl 5°-3> WGS aa matching strain G3  identity to l:);?;?}?:g
Gene strain G3  identity EST “homeolog" .
vs TIGR/WGS coordinates to yeast (GI or clone#) a.a. (nt.) alignment
strain G3 (GI#) T (PRSS)
Spoll  99% (66650271) 14495-15649  24% n/a n/a
Mrell  99% (66649716)  10936-12624  25% n/a n/a
Rad50a  99% (66651528)  52907-49258  26% 52151037, 52151036 37% (44%) 3.087 e-20
Rad50by 100% (66651528) 38884-41151  23% n/a (3.728 e-21)
Radl 99% (66651345)  40355-41997  28% TvE143B03 n/a
Hopl  100% (66651530) 11527-10544  29% n/a n/a
Hop2a  99% (66651652)  65469-64798  21% n/a 62% (63%) 5.653 e-14
Hop2b  99% (66651263) 926-174 26% n/a (1.791 e-14)
Mndl  100% (66651572) 13392-12775  28% n/a n/a
Rad5la 100% (66648917)  5593-6582 62% TvG004A11 82% (76%) 1.253 e-16
Rad51by  97% (66651508)  52204-51212  64% n/a (2.158 e-19)
Dmcl  99% (66650366)  9441-8425 53% TvE134E05 n/a
Msh2  99% (66649410)  5815-3260 31% TvE115E07 n/a
Msh4  99% (66651026) 27063-28729  23% n/a n/a
Msh5  99% (66649326) 1224-3530 28% TvLI170G03 n/a
Msh6  99% (66651668) 108481-105549  29% n/a n/a
Mlhla  99% (66651275) 13639-10943  30% n/a 22.31%
MIhlb ~ 99% (66650799)  4560-6941 28% n/a (40-46%)
Mlhlc  99% (66651671) 107169-105106 24% n/a
Mlh2a  99% (66651015) 28847-27459  26% n/a 14% (8%) 4.604 e-15
MIh2by  99% (66651592)  38497-36643  26% n/a (4319¢-2)
Pmsl  99% (66649895)  12908-14577  29% n/a n/a
MIh3  99% (66648511)  5757-4373 33% n/a n/a
Mer3  99% (66649372) 1181-3877 33% n/a n/a
Smcla n/a (66650970)  20649-23510  24% TvLI142A02 17% (45%) 1.499 e-16
Smclb n/a (66650109) 7300-10656 23%  TvCI128A03,TvE050F12 (4.352 e-05)
Smc2 n/a (66650746) 12261-8752 31% TvV057H06 n/a
Smc3a n/a (66650923) 8546-11953 25% n/a 25-30%
Smc3b n/a (66651268) 9173-12640 26% n/a (53-54%)
Smc3c  1n/a(66650705) 12278-8991 23% n/a
Smcda n/a (66651502)  17016-20549  30% n/a 35% (56%) 1.321 e-20
Smc4b n/a (66648681) 2200-5808 31% TvC041E10 (1914 e-12)
Smc5a n/a (66651662) 104193-107447 25% TvLI132C07 29% (53%) 1.126 e-27
Smc5b n/a (66649198) 7991-4830 23% TvE100G07 (3.279 ¢-9)
Smc6  99% (66650850)  14523-17637  23%  TvEO085E04, TVE046G10 n/a
Rad2la  99% (66649047)  4063-5232 25% n/a . . 156 e-10
Rad2Ib  99% (66651520)  47904-46444  23% TVEI9§€‘L)156€§IL){)O986H02° 18% (17%) (7755 ¢-3)
Pds5 99% (66651004)  28656-25033  24% TvE118B03 n/a
Sce3a 99% (66651519)  19579-22293  23% TvLI146B03 19% (50%) 5.817 e-41
Sce3b 99% (66650490)  18831-21434 19% n/a (3.186 e-4)



Table S1.2: Primers designed from strain G3 and used for PCR amplification of Trichomonas
vaginalis strain NIH-C1 meiotic genes and corresponding NCBI GI numbers for genes
sequenced in this study

. Meiosis-specific genes highlighted in grey.

Gene Name NCBI GI# Forward Primer (5° - 3°) Reverse Primer (5’ — 3°)
Spoll Do321760 F1: TTACTCAGGTTTACGAC R1: TTTAACTCAGACGTC
F2: CTCATAGATCAACAGCAGC R2: CGATGTTATCATTGGATG
Mrell DQ321776 GGAAAGGTGACCATC CTGGCGTGAAGCGTC
F1: GGCAGTTTTATCCATGTAG R1: GGATAGTGATCATATGAG
Rad50a DQ321780 F2: GATCTCAAGTCAAAATCCG R2: AACTAGATGTAGACA
F3: GTATTAAGAAAGCTACG R4: CACTTCTTAGTTCAGCATC
Rad50by  DQ321781 TAACAGTGAAGGGTATTCG CTGTAGATCTTGGGATGCC
. F1: CTCTTTGGTTGATTGGCTC R1: TGTGGAGCAAATCGACCAC
Radl (Mei¥)  DQ321779 " 1) 10CAAAGCCACAACAGTG R2: GATCACTATATGCTTTGCGC
Hopl DQ321759 GAGTCTTTCAATCAGC CGAGTTAATCATTCCAGG
Hop2a DQ321770 GAATCCAAAGGGAAG GAAGGTCCTATTCAAG
Hop2b DQ321771 GATATGGCATAATTTGGC GCAGTTCAATCAATG
Mndl DQ321773 GCGATCCTAAGAAACTC GCTGGATGAGAAATGGC
Dmcl DQ321768 AGGGTCCACGAGCAT TACTCATGCAGCAGA
Rad51a DQ321774 ACTGAGTCGATAGCTC CTCTTCCGGTATGAC
F1: TGCTATGAACAATGA R1: CTATCTGCGCTATAC
Rad3Iby  DQR2ITTS p) GGAACTTGGTTTACC R2: GGTGAATTTCAATTCGG
M2 Do321769 F1: TGAAGGGGTAAACACGAG R1: GAAATCAAAGCAGCAATGG
F2: CCAAGCAAGACATCCAATCC R2: CGAATCCAACATCGTAAA
Mshd DQ321778 TCGTCAGAGAATTGGCAG GCTGCATCAGCGATGACAT
Mshs Q321757 F1: GACTTCCATCAAAGAAGG R1: GGACATTGGATCAGACCA
F2: ATCAATGTCAGATAGAGG R2: CGTTATCGGAGCGATTAT
Mshé 321777 F1: GACTATTTGATAGGCAAGG R2: CAGGAATTGTCTTGAGCTCC
F2: CAATTGCAGCCTTAGGTGG R3: CCGAATGAGCTTGGACAC
F1: ATCGAATTCTCCAGCTCG R2: GCATTCCAACTCTCCATCCC
Mihla DQ321764 F2: GGGAACTACGATTATTTGAAGG R3: CGCAAATGTAACTGATGC
F3: GGGATGTTTAGAAGAGATGCCG
Minlb DQ321783 TGACGCATATTGGTGTGC GCTTGCATATGAACATCA
Mihlc DQ321784 CAGATATGATCAGAATCC GTCGAAGTTATGGAAGCG
Mih2 DQ321765 GGAATAATGACAAACACC GCAATTGAATCCATGTGC
Mih2by DQ321782 CACTAAGTGATAGGTTGG GGGAATCTCTTGTTGACC
Mih3 DQ321766 CTTGCATCTATATGAATAC GGCACAGCAGCATAAGTGC
Pmsl DQ321767 ACTAGGAGCACACTTACC CTTCCGTGCGGACAATTCC
Mer3 DQ4ss3ag OAATTCGATTAAGGTGGAG R1: TAGTTGAGATGGCAAGGAC
R2: CATAATTTGGAAGCCAAGC
F1: GGGAACAAGACGTTGTGG R1: AGCCAAGATAATGCC
Radl8 (Smc6) DQ321772 F2: GTGGATGATATAGAC R2: GGTCATAATGGAGTC
F3: CTAGATACGACATTGGC R3: CCATGTCCTGTCCGCTG
Red2la Do321758 P/ TACAAGATTCTCGGCATC R11: GCATTTCTCCATACGATG
F8: GCCATGAATTTTCCAGCAAC R12:GAGCAATTAGACATTGCGAG
Rad21b DQ321785 F4: TGAACCAGTTGATCTCGCTGA  R4: CTGGTAGAAAGCTCTTGC
F1: CACGAAGTGCCTGGAAGCC R1: AGAACGTGGCATCCCAG
Pds5 DQ321761 F2: AAGATGTTGATTTGCTCTG R2:GTAAGTTTACAGAACGTGGC
F3: AACCTATGCCAGCCTTACC R3:AGTGCTTTAAGGACATCTGG
Sec3a bo321762 Pl GAAATCCGAATGAGCATCC R1: TTTCACTGCTACGTTCGCC
F2: TTGCAGAGCTTTGCTCCG R2: CTGGAACTGACTTATGATCC
Secb bo321763 F1: TICTTCATAGTGTCGAGAG R1: CTTATGCTTGTCCAGCTGG

F2: AGTGTAAGAATCGCTGCTC

R2: ATCTTACCTGATGCTGCC



Table S1.3: Meiotic genes identified by BLASTp of public databases and verified reciprocally
by BLASTp of NCBI. These data are from September 2006, after our phylogenetic analyses
were completed.

Group Organism Protein Database Accession #
Animals Xenopus laevis Rad52 NCBI GI# 68533761
Msh6 NCBI GI# 58399508
Mih1 NCBI GI# 89269512
Rec8 NCBI GI# 56269132
Gallus gallus Msh4 NCBI GI# 50751778
Msh5 NCBI GI# 50798458
Msh6 NCBI GI# 50739008
Danio rerio Msh4 NCBI GI# 68388163
Tetraodon Msh4 NCBI Gl# 47230170
Fungi Candida albicans Radl NCBI GI# 68477617
Msh2 NCBI GI# 68481114
Pmsl NCBI GI# 68491028
Smcl NCBI GI# 46436700
Smc2 NCBI GI# 46436033
Smc3a NCBI GI# 46441945
Smc3b NCBI GI# 46441807
Smc4 NCBI GI# 68485641
Smc5 NCBI GI# 68485641
Smc6 NCBI GI# 46442783
Candida glabrata Msh2 NCBI GI# 50290307
Smcl NCBI GI# 50287267
Smc2 NCBI GI# 50286419
Smc4 NCBI GI# 50293773
Smc5 NCBI GI# 50287189
Kluyveromyces lactis Smcl NCBI GI# 50306843
Smc5 NCBI GI# 50310839
Gibberella zeae Smc2 NCBI GI# 46121453
Smc3 NCBI GI# 46124753
Smc6 NCBI GI# 46136645
Magnaporthe grisea Milh1 NCBI GI# 14029392
MiIh3 NCBI GI# 39942408
Smc2 NCBI GI# 39971565
Smc3 NCBI GI# 39940504
Smc5 NCBI GI# 86196520
Smc6 NCBI GI# 39942986
Cryptococcus neoformans Rad51 NCBI GI# 57223153
Amoebozoa Entamoeba histolytica Smcl NCBI GI# 67482463
Viridiplantae Oryza sativa Radl NCBI GI# 108705675
Msh4 NCBI GI# 113611196
Mer3 NCBI GI# 113536973
Chlamydomonas reinhardtii Hop2  JGI-Chlre3 1747501|fgenesh2.pg.c.scaffold.26000132
Mer3  JGI-Chlre3 142899|Chlre2 kg.scaffold4000022
Smc5  JGI-Chlre3 122088je gwW.56.45.1
Red algae Cyanidioschyzon merolae Smcl CMI192C
Smc2 CMG189C
Smc3 CML027C
Smc4 CME029C
Smc6 CMA066C
Chromalveolates Cryptosporidium parvum Smc5 NCBI GI# 66359718
Tetrahymena thermophila Msh4 NCBI GI# 89303698
Smc3 NCBI GI# 89294880
Thalassiosira pseudonana RadS0  JGI-thapsl 18982|newV2.0.genewise.222.1.1
Msh2  JGI-thapsl 20930|newV2.0.genewise.25.224.1
Msh4  JGl-thapsl 119515|newV2.0.genewise.13.54.1
Kinetoplastids Trypanosoma brucei MIh3 TIGR Tb927.5.2020

Diplomonads Giardia intestinalis Smc5 NCBI GI# 29250412



Figures S1.1-S1.33: Phylogenetic trees of eukaryotic meiotic proteins listed in Table 2. All
trees shown are the consensus Bayesian ML tree topologies derived from the > 400 trees with the
highest posterior probabilities inferred by Bayesian analysis using alignments of inferred
proteins. In general, proteins are labeled according to their names assigned in Saccharomyces
cerevisiae. Animals are indicated in red text, fungi in brown, ‘Amoebozoa’ teal, ‘Archaeplastida’
in green, Alveolates plum, ‘Chromista’ purple, and ‘Excavata’ in blue; prokaryotes are shown in
black. Numbers at nodes represent Bayesian posterior probabilities for that relationship. An
asterisk (*) indicates constrained nodes. The scale bars represent 0.1 amino acid substitutions per
site. Accession (NCBI GI) numbers for all sequences are provided alongside the taxon names.
See Materials and Methods for details on analytical methods. Meiosis-specific proteins shown
are Spol1, Hopl, Hop2, Mndl, Dmc1, Mer3, Msh4, Msh5 and Rec8. Figures S1.1-S1.4 are also

shown as Figure 2 (A — D) in the main text.

Figure S1.1: Hop2 homologs, unrooted, with Fungi and Opisthokonts constrained. 167
aligned amino acid sites were analyzed, this consensus topology derived from 900 trees, o = 3.86
(2.71 <a.<5.37), pl =0.014 (0.0004 < pI < 0.051) and InL =—-8363.01. (Same as Figure 2A)

For the unconstrained analysis, see Figure S1.18.
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Figure S1.2: Mnd1 homologs, unrooted, with Fungi and Opisthokonts constrained. 202
aligned amino acid sites were analyzed, this consensus topology derived from 850 trees, o = 2.80
(2.18 < <3.52), pl =0.01 (0.0005 < pI <0.043) and InL. =—-11589.94. (Same as Figure 2B)

For the unconstrained analysis, see Figure S1.19.



1.00/98 14149769 Homo GAJ .
0.54/54 L 55623338 Pan Figure S1.2
1.00/87|- 57097295 Canis

1185 M.
P18 Mus Mnd1

34857888 Rattus
1_56361/56461 XenopL'/s tropicalis
54038440 X. laevis

98/57 57525722 Danio
—— 47216280 Tetraodon

29841076 Schistosoma
1.00/73 27808704 Saccharomyces MND1

0.75/-f ——50293253 Candida glabrata
0098 L ——— 50306007 Kluyveromyces
1.00/87 —— 45185632 Ashbya
46433768 Candida albicans
50428201 Debaryomyces
40745852 Aspergillus nidulans
50255165 Cryptococcus
0.76/- 0.63/- 19113903 Schizosac.charomyces mcp7

] 19074771 Encephalitozoon
1.00/100] 71755455 Trypanosoma brucei
0.90/- —— 70871717 T. cruzi
56467809 Entamoeba
[] 1.00/99 50899410 Oryza
28973061 Arabidopsis
0.52/5 0.64/- (JGI 600038) Chlamydomonas

*1.00/-

—

0.99/- 11.00/84

*1.00/-
0.82/-

0.66/- 1.00/1 OO[ (JGI 156000002) Phytophthora ramorum
1.00/69 (JG1 60140) P. sojae

0.72/- (JGI 108214) Thalassiosira
(TIGR 10386) Tetrahymena
60463383 Dictyostelium
DQ321773 Trichomonas

33667824 Giardia

23479019 Plasmodium yoelii

D.59/-

— 0.1 substitutions/site



Figure S1.3: Spol1 homologs, rooted with the eukaryotic Top6A paralog outgroup, with
Fungi and Opisthokonts constrained. 148 aligned amino acid sites were analyzed, this
consensus topology derived from 700 trees, o = 1.76 (1.34 <a <2.23), pI = 0.10 (0.03 < pl <

0.17) and InL =-10624.08. (Same as Figure 2C) For the unconstrained analysis, see Figure
S1.6.
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Figure S1.4: Mer3 homologs, unrooted. 610 aligned amino acid sites were analyzed, this
consensus topology derived from 950 trees, o = 1.60 (1.39 <a < 1.83), pI = 0.04 (0.02 < pl <
0.06) and InL =-27086.67. (Same as Figure 2D)
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Figure S1.5: Spo11 homologs, rooted with the prokaryotic Top6A ortholog outgroup. 134
aligned amino acid sites were analyzed, this consensus topology derived from 970 trees, oo = 1.63

(1.18 < <2.10), pI = 0.10 (0.001 < pI < 0.17) and InL = —10611.60.
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Figure S1.6: Spo11 homologs, rooted with the eukaryotic Top6A paralog outgroup. 148
aligned amino acid sites were analyzed, this consensus topology derived from 925 trees, o = 1.69

(123 < <2.19), pI = 0.11 (0.04 < pI < 0.19) and InL = —10617.54.
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Figure S1.7: Spol1 homologs, unrooted. 138 aligned amino acid sites were analyzed, this
consensus topology derived from 980 trees, o = 1.40 (1.00 < a < 1.85), pI = 0.08 (0.01 < pl <
0.16) and InL =-9617.07.
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Figure S1.8: Mrell homologs, rooted with the archaeal SbcD homolog outgroup. 253
aligned amino acid sites were analyzed, this consensus topology derived from 850 trees, o = 1.68

(1.36 <a < 2.05), pI = 0.05 (0.02 <pI <0.09) and InL =—-17300.85.
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Figure S1.9: Mrel1l homologs, unrooted. 342 aligned amino acid sites were analyzed, this
consensus topology derived from 960 trees, o = 1.57 (1.30 < a < 1.86), pI = 0.027 (0.005 < pI <
0.055) and InL =-19374.82.
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Figure S1.10: Rad50 homologs, rooted with the archaeal SbcC homolog outgroup. 413
aligned amino acid sites were analyzed, this consensus topology derived from 970 trees, oo = 1.73

(1.48 <a < 1.97), pI =0.029 (0.010 < pI <0.056) and InL =-39542.71.
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Figure S1.11: Rad50 homologs, unrooted. 600 aligned amino acid sites were analyzed, this
consensus topology derived from 980 trees, o = 1.61 (1.41 <a < 1.83), pI = 0.033 (0.015 <pI <
0.054) and InL =-35954.03.
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Figure S1.12: Rad1 (MEI-9/ERCC4) homologs, rooted with the archaeal ERCC4 homolog
outgroup. 469 aligned amino acid sites were analyzed, this consensus topology derived from

980 trees, a0 =2.59 (2.23 <a < 2.99), pI = 0.0032 (0.0001 <pI <0.012) and InL =-31615.54.
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Figure S1.13: Radl (MEI-9/ERCC4) homologs, unrooted. 535 aligned amino acid sites were
analyzed, this consensus topology derived from 950 trees, o = 2.28 (1.99 <a <2.61), pl =
0.0028 (0.0001 <pI <0.011) and InL =-32135.51.
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Figure S1.14: Hopl1, rooted with paralogs Rev7 and Mad2, altogether known as HORMA
domain proteins. 155 aligned amino acid sites were analyzed, this consensus topology derived
from 850 trees, o = 3.63 (2.62 < a <4.83), pI =0.28 (0.17 < pl < 0.39) and InL =-22876.07.
Since REV7 and MAD2 homologs were not found in 7. vaginalis, only homologs found by PSI-
BLAST of the NCBI non-redundant protein database were included, and other protist genome
databases were not searched comprehensively for REV7 and MAD?2.
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Figure S1.15: Hop1 homologs, rooted with paralog Rev7, with Fungi constrained. 115
aligned amino acid sites were analyzed, this consensus topology derived from 990 trees, o = 4.31

(2.86 <0 <6.43), pI =0.034 (0.0008 <pI <0.11) and InL =-8966.90.



0.871 34853262 Rattus
48527198 Mus Nohma
50811634 Gallus .
0.59ly 7655959096 Homo
0.60|| 55588136 Pan Flgu re S 1 " 1 5
47215951 Tetraodon
0.53| - 56788982 Xenopus laevis
-00r 2175879 Homo H op 1

55660970 Pan o e
0756747 Gallus (meiosis-
47213721 Tetraodon H
0.97- 50539782 Danio specific)
0.65 56521031 Plasmodium chabaudi
0.62 1.00l 23489851 P. yoelii
1.00 = | 56500126 P.berghei
. 23619032 P. falciparum
0.81] 1.001 46227290 Cryptosporidium parvum
54659520 C._hominis
0.53. .DQ321759 Trichomonas
0.31r 23506946 Brassica
- 18408753 Arabidopsis ASYN1
37999050 Oryza
0.85 (TIGR 4664.m00005) Trypanosoma cruzi
‘J-‘-O—QE(TIGR 7052.m00026) T. cruzi
- (TIGR 337.m00525) T. brucei

0.62

0.79 6322118 Saccharomyces HOP1
49529212 Candida glabrata
49641672 Kluyveromyces
0. 44981414 Ashbya
0.77 49654788 Debaryomyces

46440163 Candida albicans
7106059 Schizosaccharomyces HOP1
50255507 Cryptococcus
19068650 Encephalitozoon
1.00 40743486 Aspergillus nidulans
33667816 Giardia
0 21 .00 54607220 Caenorhabditis elegans htp-2

1.00] 22532914 C. elegans htp-1
’ 39584164 C.briggsae
D.97 —— 39592201 C. briggsae
L 1.0 39580798 C.briggsae

9803046 C. elegans him-3

55591297 Pan
56203296 Homo Rev7
0.89f 61866960 Bos
57045194 Canis
7462650014 Rattus

50759443 Gallus
1.00||” 54261574 Xenopus laevis ReV7
47222778 Tetraodon
62204376 Danio
: 001 00— 54639292 Drosophila pseudoobscura

i 24644295 D. melanogaster

55234021 Anopheles
18394379 Arabidopsis

0.56 50948051 Oryza
[ 60468223 Dictyostelium
0.94 22164050 Neurospora mus26
: 42552667 Gibberella
40745051 Aspergillus nidulans

6681709 Schizosaccharomyces
6322052 Saccharomyces REV7

~ 0.1 substitutions/site



Figure S1.16: Hop1 homologs, unrooted. 188 aligned amino acid sites were analyzed, this
consensus topology derived from 940 trees, o = 3.16 (2.29 < a < 4.23), pl = 0.027 (0.005 < pI <
0.064) and InL =-9994.27.
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Figure S1.17: Hop2 homologs, rooted with Mnd1 paralog outgroup. 153 aligned amino acid
sites were analyzed, this consensus topology derived from 950 trees, o = 4.36 (3.02 < a < 5.90),

pl=0.13 (0.013 <pI <0.25) and InL =—-16760.34.
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Figure S1.18: Hop2 homologs, unrooted. 167 aligned amino acid sites were analyzed, this
consensus topology derived from 950 trees, o = 3.72 (2.66 < a < 5.16), pI = 0.016 (0.0005 < pI
< 0.054) and InL =—-8701.93. Numbers in parentheses represent the percent bootstrap support (if
above 50%) estimated with PROML from 100 bootstrap replicates.
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Figure S1.19: Mnd1 homologs, unrooted. 202 aligned amino acid sites were analyzed, this
consensus topology derived from 900 trees, o = 2.79 (2.15 <a < 3.52), pI = 0.01 (0.0004 < pI <
0.042) and InL = —-11953.15. Numbers in parentheses represent the percent bootstrap support (if
above 50%) estimated with PROML from 100 bootstrap replicates.
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Figure S1.20: Rad52 homologs, rooted with Rad59 paralog outgroup. 159 aligned amino
acid sites were analyzed, this consensus topology derived from 960 trees, o = 1.91 (1.46 < a <

2.46), pI = 0.02 (0.0006 < pI < 0.06) and InL =-9707.78.
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Figure S1.21: RecA homologs, Rad51 and Dmcl, rooted with the archaeal RadA ortholog
outgroup. 221 aligned amino acid sites were analyzed, this consensus topology derived from

900 trees, oo = 1.27 (0.99 < o < 1.55), pI = 0.08 (0.04 < pI <0.13) and InL =—-12602.85.
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Figure S1.22: Eukaryotic RecA homologs RadS51 and Dmc1, unrooted. 221 aligned amino
acid sites were analyzed, this consensus topology derived from 900 trees, o = 1.20 (0.92 < a <

1.52), pI = 0.10 (0.05 < pI < 0.15) and InL = —11879.27.
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Figure S1.23: Eukaryotic MutS homologs Msh2, Msh3, Msh4, Msh5 and Mshé6, rooted with
bacterial MutS ortholog outgroup. 220 aligned amino acid sites were analyzed, this consensus

topology derived from 450 trees, oo = 1.16 (0.99 <a < 1.33), pI = 0.04 (0.01 < pI <0.09) and InL
=-40768.12.
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Figure S1.24: Meiotic MutS homologs Msh4 and Msh5 arbitrarily rooted with Msh2. 375
aligned amino acid sites were analyzed, this consensus topology derived from 965 trees, o = 1.66

(1.44 < o < 1.88), pI = 0.03 (0.009 < pI < 0.06) and InL = —44872.06.
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Figure S1.25: Eukaryotic MutL homologs Mlh1, Mlh2, Mlh3 and Pmsl1, rooted with
prokaryotic MutL ortholog outgroup. 277 aligned amino acid sites were analyzed, this
consensus topology derived from 400 trees, oo = 1.39 (1.22 <a < 1.58), pI = 0.052 (0.014 < pI <
0.10) and InL =-51467.18.
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Figure S1.26: MutL homologs Mlh1, Mlh2, and Pmsl1, arbitrarily rooted with Mlh3. 293
aligned amino acid sites were analyzed, this consensus topology derived from 550 trees, oo = 1.58

(1.39 < < 1.80), pI = 0.02 (0.0008 < pI < 0.07) and InL = —52236.93.
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Figure S1.27: MutL homologs Mlh2 and Pmsl, arbitrarily rooted with Mlh1. 226 aligned
amino acid sites were analyzed, this consensus topology derived from 800 trees, . = 1.39 (1.19 <

a < 1.61), pI =0.05 (0.015 <pI <0.09) and InL. =-29759.05.
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Figure S1.28: Mer3 homologs, rooted with prokaryotic ortholog outgroup. 555 aligned
amino acid sites were analyzed, this consensus topology derived from 550 trees, o = 1.28 (1.14 <
a < 1.42), pl =0.03 (0.01 <pI <0.05) and InL =—-62607.95. Sequences are identified by either

their NCBI GI numbers or alphanumeric UNIPROT accession numbers (www.uniprot.org).
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Figure S1.29: Eukaryotic SMC homologs Smc1, Smc2, Smc3, Smc4, SmcS and Smc6,
outgroup-rooted with archaeal SMC. 378 aligned amino acid sites were analyzed, this
consensus topology derived from 550 trees, o = 1.39 (1.28 <a < 1.51), pI = 0.02 (0.0007 < pI <
0.07) and InL =—-104724.55. Thickened lines correspond to well-supported nodes with posterior
probabilities of 0.95 to 1.00.
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