Chondrus_crispus_T00007503001
Gracilariopsis_chorda. GRC0152RA00100_1
Porphyra_umbilicalis.esContig5291

Pyropia_yezoensis.ctg18051_g4417
Rhodosorus_marinus.MMETSP0011_2.4718_1
Compsopogon_coeruleus.MMETSP0312_1346_1
Erythrolobus_madagascarensis.MMETSP1354.3035_1

Porphyridium_purpureum_contig_707.2
Galdieria_sulphuraria.stig_7.Gs12550.1
Picochlorum_SE3.contig_180.g833.t2

Nitzschia_punctata. CCMP561.9577 1
Thalassiothrix_antarctica.L6 _D1.11485 1
Extubocellulus_spinifer. CCMP396.73738_1
Ditylum_brightwelli. GSO104.141355_1
Vaucheria_litorea. CCMP2940.48222 1
Saccharina_japonica.SJ07532
Albugo_laibachi.CCA17213
Pythium_ultimum.G014068
Aphanomyces_astaci.GI.698792776
Lotharella_globosa_ CCCMB811.82289
Paulinella_chromatophora.scaffold315.9.6644

Physcomitrella_patens_patens.Gl.168035531
Sélaginella_moellendorffii.G1.302773133
Arabidopsis_thaliana.Gl.79570971

Mimulus_guttatus.mgv1a000416m
Klebsormidium_flaccidum.kflo0018_0150
Mantoniella_antarctica.SL175.16088_1
Micromonas_pusilla_CCMP1545.G1.303276689
Chlorella_variabilis_1429.1GS.gm_12_00318
1 Porphyra_umbilicalis.esisotig06185
Pyrt;gla 7}l/ez.o,ens:sAct_c721236 > 95216
orphyridium_purpureum_contig_437.1
Chondrus_crispus_T( 277001
Gracilariopsis_chorda. GRCO006RA00110_1
Timspurckia_oligopyrenoides. MMETSP1172.3909_1
Rhodosorus_marinus.MMETSP0011_2.3046_1
Compsopogon_coeruleus. MMETSP0312_1699_1
Galdlieria_sulphuraria.stig_19.Gs25980.1
Guillardia_theta.jgiGuith1.134673
Lottia glganteafg:Lot i1_139905
Ixodes_scapularis.G1.241262615
Branchiostoma_floridae.GI.260814065
Saccoglossus_kowalevskii.GI.291233414
Homo_sapiens.Gl. 18375676
Hydra_magnipapillata. GI.449663470
Nermatostella_vectensis.Gl. 156400766
Gibberella_zeae_PH-1.Gl.46110132
Thielavia.Gl.367045960
Sclerotinia_sclerotiorum.Gl. 156063538
Phaeosphaeria_nodorum_SN15.Gl. 169605799
Aspergillus_flavus_NRRL3357.Gl.238482637
Talaromyces.Gl.242810481

— 0.2 substitutions/site

Mantoniella_antarctica.SL175.3691_1
Oxyrrhis_marina.2203_1
Chrysochromulina_ericina. CCMP281.10791
Reticulomyxa_filosa.gi_569338394
Ditylum_brightwelli. GSO104.2890_1 0%
Glycine_max.Glyma11904310.1 5
Mimulus_guttatus.mgv1a000320m
Oryza_sativa_Japonica_Group.Gl.115472199
Physcomitrella_patens.Gl.168016276
Klebsormidium_flaccidum.kfl00044_0020
Pyramimonas_parkeae.CCMP726.14495_1
Gloeochaete_witrockiana. MMETSP0308_46125_1
09— Homo_sapiens.Gl. 18375673
Ciona_intestinalis.GI.459178836
Daphnia_pulex.jgiDappu1_57163
Nasonia_vitripennis.Gl.345491346
Strongylocentrotus_purpuratus.GI.390344703
Saccoglossus_kowalevskii.GI.291243686
Stylophora_pistillata_18842
. 0.98, Botryotinia_fuckeliana.10.Gl. 154305574
Arthroderma.G1.315049715
Tuber_melanosporum.Gl.296423838
Phaeocystis_cordata.RCC1383.64465

— 0.07 substitutions/site

09

Sordaria_macrospora_k-hell. GI.336262497
Myceliophthora.G1.367034768
lectria_haematococca_mpVI_77-13-4.G1.302907552
Magnaporthe_oryzae_70-15.G1.389644656
Neosartorya.Gl.119472065
Postia_placenta_Mad-698-R.GI.242209718
Coprinopsis_cinerea_okayama7130.Gl. 169862567
Schizophyllum_commune_H4-8.G1.302682602
Ustilago.Gl.71003399
Monosiga_brevicollis_MX1.Gl. 167535258
hlamydomonas_reinhardtii. Gl.159465777
Dunaliella_tertiolecta. CCMP1320.6160_1
Coccomyxa_subellipsoidea_3366. Ig%%nesh % 17_108
Gloeochaete_witrockiana.MMETSP0308_15846_1
Oryza_sativa_dJaponica_Group.Gl. 115458546
Arabidopsis_thaliana.Gl.18t 168
Physcomitrella_patens_patens.Gl.168052934
Klebsormidium_flaccidum.kfl00024_0520
Pyramimonas_parkeae.CCMP726.135964_1
Gracilariopsis_chorda. GRCO035RA00340 _1
Calliarthron_tuberculosum.ORF_CLC _contig_155189_13
Chondrus_crispus_T00007369001
Compsopogon_coeruleus.MMETSP0312_1772_1
Timspurckia_oligopyrenoides.MMETSP1172.2360_1
Galdlieria_sulphuraria.stig_24.Gs31370.1
Rhodosorus_marinus. MMETSP0011_2.7398_1
Togula_jolla.CCCM725.9787 1
Crypthecodinium_cohnii.Seligo. 139062
Oxyrrhis_marina.5886_1
Chromera_velia.Cvel13987
Vitrella_brassicaformis.Vbra10065
Guillardiia_theta.jgiGuith1.142255
1 Homo_sapiens.Gl.12711676
Anolis_carolinensis.GI.327268038
0 Daphnia_pulex.jgiDappu1_216440
Ixodes_scapularis.Gl.241723783
Metaseiulus_occidentalis.GI.391331227
o Aedes_aegypti.Gl. 157137885
’ Acropora_digitifera.adi_v1.14164
Strongylocentrotus_purpuratus.Gl.390348029

U PF3 0.96

0.3 substitutions/site
Figure S9. Phylogenetic trees of UPF1, UPF2, and UPF3. The trees are built using FastTree
(13) with branch support values (shown when larger than 0.9) estimated using the Shimodaira-
Hasegawa test. Species are shown in difference colors including red (red algae), green
(Viridiplantae), glaucophytes (purple), orange (chromalveolates), and Metazoa and fungi

(brown).



