Suppl. Figure 5. Bayesian phylogeny of the PAP-motif phosphatases. Tree is unrooted and
reconstructed using 175 sequences and 124 conserved sites. Multifurcations correspond to branches
with Bayesian posterior probabilities <0.5, whereas numbers at nodes indicate Bayesian posterior
probabilities higher than 0.5. Colors on leaves represent the affiliation of sequences to their respective

domain of life: archaea (blue), bacteria (orange) and eukaryotes (purple).

Homologues of the PAP-motif phosphatase family are widespread among the three domains of
life. The eukaryotic sequences are monophyletic (BPP = 1) with a duplication in the chlorophytes, but
the relationships among the prokaryotic sequences are unclear. The tree is poorly resolved and, despite
some groups that correspond to particular prokaryotic taxa, it is dominated by many paralogues and
xenologues. This is unsurprising because these genes are already known to be frequently duplicated and
to have poor enzymatic specificity that could encourage neofunctionalization and transfer events (El
Ghachi et al., 2005; Touzé, Blanot & Mengin-Lecreulx, 2008; Bickford & Nick, 2013). This result does
not allow determining if the origin of this function was cenancestral or more recent. Despite the lack of
resolution in the eukaryotic clade, its monophyly suggests the presence of this gene in LECA. The

former origin of the eukaryotic PAP-motif phosphatases is elusive.

Bickford JS, Nick HS. 2013. Conservation of the PTEN catalytic motif in the bacterial undecaprenyl
pyrophosphate phosphatase, BacA/UppP. Microbiology. 159:2444-55. DOL:
10.1099/mic.0.070474-0.

El Ghachi M, Derbise A, Bouhss A, Mengin-Lecreulx D. 2005. Identification of multiple genes
encoding membrane proteins with undecaprenyl pyrophosphate phosphatase (UppP) activity in
Escherichia coli. Journal of Biological Chemistry. 280:18689-95. DOI:
10.1074/jbc.M412277200.

Touzé T, Blanot D, Mengin-Lecreulx D. 2008. Substrate specificity and membrane topology of
Escherichia coli PgpB, an undecaprenyl pyrophosphate phosphatase. Journal of Biological
Chemistry. 283:16573-83. DOI: 10.1074/jbc.M800394200.



Suppl. Figure 5.

R

Porphyridium purpureum@rutgers contig_4476, hodophyta
Fonticula alba@XP__ 009492719 1 Opisthokonta
Volvox carteri@XP_002945878.1
0.73 Micromonas pusilla@XP_003056589.1 Chlorophyta

Angomonas deanei@EPY40882.1
@shmama major@XP_001684630.1 Euglenozoa
- Trypanosoma brucei@XP_845303.1

athycoccus prasinos@XP_007511280.1

Schizochytrium aggregatum@jgi_20195 Stramenopiles
Aureococcus anophagefferens@XpP_( 009035501 1
Cyanophora paradoxa@ru\gers Cypara_1

aldieria sulphuraria@XP_( 005704596 1
Klebsormidium flaccidium@genome_00070_0330
Physcomitrella patens@jgi_28267014
Selaginella moell'endorffu@;gl 15423327
Amborella trichopoda@XP_00683647
Oryza sativa@ensembi-| plan(s BGIOSGA010949

£runus persica@xpP_007205854.1 .

Arabidopsis tﬁahanaé@NP 195928.1 o Archaeplastida

igelowiella natans(%ng 71877 Rhizaria

|1 — Chlamydomonas reinhardtii@XP_001701581.1

iy Volvox carteri@XP_002957310.1
hlorella vanab/l/sgjgu 135976Cv
Klebsorm/chum accidium@genome: 00001_0550
Ostreococcus lucimarinus@XP_001420094.1
Selaginella moellendorffii@jgi_15409305
Prunus persica@XP_007204903.1
Oryza 1sembl-plants_BGIOSGA008885

Monosiga brevicollis@XP_001743034.1

= erkinsus marinus@XP_002779063.1 Perkinsea
Trichoplax adhaerens@XP_002109426.1
Ap! %/Sla californica@XP_005104964.1

Strongylocentrotus purpuratus@ensemblmetazoa SPU_025535

Amphimedon queenslandica@ensemblmetazoa 15719367

= Mus musculus@ensembl_| ENSMUSP00000109242
lomo sapiens@KEGG-DOLP f
Spizellomyces punctatus@broad SPPG_07260T0 Opisthokonta

056 apsaspora owczarzaki@XP_004344390.1

[ Polysphondylium al/ldum@281204208

O Dictyosteliuin discord yeumé Amoebozoa
Ustilago maydis@XP_760264.1

Rhizophagus lrregulans@ESA17533 1

Schizosaccharomyces pombe@NP_595325.2
Cryptococcus neoformans@XP_569368.1

0.89

Saccharomyces cerevisiae@KEGG-CAX4
{1
0.82
1
1
Therm%?/adlus cellulolyticus@AFK50789.1 Crenarchaea
0.98 595 ermococcus kodakarens:s@BAD84877 1 Euryarchaea
1 = Fervidicoccus fontis@WP_014557625.1 Crenarchaea
archaeon Loklarchaeota@KKK44437 1 Proteoarchaea
Methanococcoides burtonii@YP_56679: Euryarchaea
Methanothermus fervidus@YP_004004470.1 Euryarchaea
—oes
l— 057 archaeon Lokiarchaeota@KKK41190.1
= Methanobacterium formicicum@WP_004029332.1 ———————— Euryarchaea Proteoarchaea
R - Nitrosopumilus maritimus@YP_001581835.1
Candidatus Nitrososphaera gargensis@WP_015018571.1
——0.96
Halothermothrix orenii@WP_012636053.1
82 Halobacteroides ha/%wus WP_015328139.1 e Euryarchaea
lyperthermus butylicus
0.9/ taphy/ot%ermus hellenicus@YP_003669401.1 Crenarchaea
[ {0.99
——0o.61
[
—0.51 [0.32 Caldivirga maquilingensis@WP_012186331.1 Crenarchaea
F——-0.92 Iy A T
I
 ———
e ———
P — Vulcanisaeta distributa@WP_013335912.1
11 | Acidianus hospitalis@YP_004457621.1
0.98 Sulfolobus so'lfatancus@WP 009988564.1 Crenarchaea
|—P_— Metallosphaera sedula@YP_001190526.1
Sulfulobos tokodaii@KEGG-sto
051 1

Methanobacterium formicicum@WP_004031955.1
Methanobrevibacter arboriphilus@WP_042704424.1
Methanococcus maripaludis@WP_011869521.1
Methanothermococcus thermolithotrophicus@WP_040682817.1 Euryarchaea
Methanotorris igneus@YP_004484394.1
Methanocaldococcus jannaschii@NP_247348.1
Methanocaldococcus fervens@WP_015791982.1

0.68
0.62 —
0.9 0.73
0.88
1
0.7

0.62 TET archaeon Lokiarchaeota@KKK43690.1 — Proteoarchaea

Eukaryotes



