Table S1: datasets used

Species common name’ Kingdom Phylum/class Dataset number Reference
Amphimedon queenslandica sponge Metazoa Porifera SRR1511621 (1)
Nematostella vectensis starlet sea Metazoa Cnidaria SRR836055 (2)
anemone
Danio rerio zebrafish Metazoa Chordata/Actinopteri SRR2733359 -
Xenopus tropicalis tropical clawed Metzoa Chordata/Amphibia SRR2105090, SRR1795664 (3, 4)
frog
Sarcophilus harrisii Tasmanian devil | Metazoa Chordata/Mammalia SRR1793358 -
Homo sapiens human Metazoa Chordata/Mammalia ERR789216 -
Anopheles gambiae African malaria Metazoa Arthropoda/lnsecta ERX502992 -
mosquito
Coboldia fuscipes Metazoa Arthropoda/lnsecta SRR5559333, SRR5559334 -
Proctacanthus coquilletti Metazoa Arthropoda/Insecta SRR4346725 -
Drosophila melanogaster Fruit fly Metazoa Arthropoda/lnsecta SRR070395, SRR1197414 -
Caenorhabditis elegans nematode Metazoa Nematoda SRX1130124 -
Trichuris muris Metazoa Nematoda ERR279681 -
Crassostrea gigas pacific oyster Metazoa Mollusca SRR334212, SRR497890 (5, 6)
Capsaspora owczarzaki N.A° SRR515464, SRR515465 -
Spizellomyces punctatus Fungi Chytridiomycota SRX096917 -
Lichtheimia corymbifera Fungi Zygomycota ERX300995 -
Rhizopus delemar Fungi Mucoromycota SRR1013688 -
Ustilago maydis Fungi Basidiomycota ERX159409, ERR184023, SRR3038908, (7)
SRR5002417
Cryptococcus neoformans Fungi Basidiomycota SRR1796376, SRR1796479, SRR1797881, | (8)
SRR1797885
Lachancea kluyveri Fungi Ascomycota SRP129038 This study
Neurospora crassa Fungi Ascomycota SRR100067, SRR1043827, SRR1055985, (9-11)
SRR1562549, SRR1588284, SRX042065
Fusarium graminearum Fungi Ascomycota SRR1185280, SRR1596060, SRR1772865, (12-14)
SRR3168567, SRR3203806, SRR4372406
Aspergillus fumigatus Fungi Ascomycota SRR1171330 -
Dictyostelium discoideum slime mold N.A° Amoebozoa SRX256341, SRX256342, SRX757000, (15-19)
SRR867011, SRR867006, SRR1593424,
SRR1593442, SRR1593443, SRR5099646,
SRR5099649, SRR5099652, SRR5099655,
Arabidopsis thaliana thale cress Viridiplantae | Streptophyta ERR754085, ERX546050, SRR1773578, -
SRX1166222
Oryza sativa rice Viridiplantae | Streptophyta SRR1952788, SRR1952808, SRR1976517 (20, 21)
Pinus lambertiana sugar pine Viridiplantae | Streptophyta SRR3723921 -
Physcomitrella patens spreading Viridiplantae | Bryophyta SRR1798064, SRR1798065, SRR1798066, | (22)
earthmoss SRR1798067, SRR2225590
Chlamydomonas reinhardtii green alga Viridiplantae | Chlorophyta ERR1000644, ERR1000645 -
Phytophthora infestans SAR® Oomycetes SRR5208985, SRR5208986, SRR5208987, | -
SRR5208988, SRR5209018
Tetrahymena thermophila SAR® Ciliophora SRR5077779, SRR3470619 SRR3145125 (23-25)
Leishmania donovani Excavata® Euglenozoa SRR5272531, SRR5272535 (26)

www.pnas.org/cgi/doi/10.1073/pnas.1801997115




Excavata®

Metamonada

SRR5004966, SRR5004967, SRR1156251

Trichomonas vaginalis
Giardia intestinalis

Excavata®

Sarcomastigophora

SRR445165, SRR445166

1If available

2 N.A: Not applicable. Dictyostelium and Capsaspora fall between kingdoms.

3 Although not officially a kingdom, SAR and Excavata are unranked clades equivalent to one.
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Figure S1. Protein sequence alignment that include protein sequences from five diverse plant species including: two
splice isoforms of Arabidopsis thaliana (At), the moss Physcomitrella patens (Pp), and the alga Chlamydomonas
reinhardtii (Cr) as well as duplicated genes from Oryza sativa (Os; rice) and Pinus lambertiana (PI; pine). Sequences
were aligned using Clustal Omega. The sequences from the land plants (all but Cr) share a Zn finger that is not in the
algal sequence or in animals and fungi (CxxCxxxxxxxxxxCxxC; conserved cysteines underlined in the consensus
sequence). Letters in bold span an exon junction.
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Figure S2. Duplication of YSH/SYC1 in the Saccharomyces lineage was also followed by loss of alternative
splicing. A. RNA sequencing analysis identifies a novel intron in the 5’ UTR of a single YSH1/SYC1 gene
(SAKLOAO08096) in Lachancea kluyveri. Expression of the annotated Ysh1-like protein is mediated by 3’ splice sites at -90
and -72 relative to the AUG start codon. Expression of an alternative Syc1-like protein is mediated by a 3’ splice site at
+1592. B. Depiction of the YSH1 and SYC1 genes from Saccharomyces cerevisiae aligned with panel A. SYC1 is named
because it is “Similar to Ysh1 C-terminal”. C. rtPCR conformation of the Lachancea kluyveri alternative splicing. A primers
to the shared first exon was combined with primers downstream of the 3’ splice sites for rt-PCR. The rt-PCR products
were directly sequenced. Arrow indicated the exon junction. D. Clustal Omega alignment that of the Lachancea kluyveri
splice isoforms and S. cerevisiae proteins
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Figure S3. Sequence alignment of Hbs1 from diverse eukaryotes.
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HVDSGKSTMLGRIMFELGEINSRSMQKLHNEAANSGKGSFSYAWLLDTTEEERARGVTMD
HVDAGKSTMMGRLLYDIGAVDERTIQKFRKESEKMGKGSFALAWVMDSTDEERARGVTVD
HVDAGKSTLMGRLLYDLNIVNQSQLRKLORESETMGKSSFKFAWIMDQTNEERERGVTVS
HVDAGKSTLMGRLLYDVGAVNYKLIRKLKKESEQAGKGSFHLAWVMDQTSEERDRGVTVD
HVDAGKSTMMGRLLLDLNVVDQRTVDKLRKEAEKIGKTSFALAWVLDQRHEERSRGVTID
HVDAGKSTLMGRLLLELKFVEKHTIDRYRKQAEKSGKQSFALAWVMDQRSEERERGVTID
HVDAGKSTLMGRLLADLKAVDQRTLERYQREAEKIGKGSFALAWVLDQGTEERARGVTID
HVDAGKSTTMGHILFKLGYVDKRTMSKFENESNRMGKSSFHFAWVLDEQEEERERGVTMD
HVDSGKSTLSGRLLHLLGRISQKQMHKYEKEAKLQGKGSFAYAWALDESAEERERGITMT
HVDSGKSTLSGRLLHLLGRISKKDMHKNEKEAKEKGKGSFAYAWAMDESSEERERGVTMT
HVDAGKSTLTGRLLHLMGRVSQKEMHKYQREAKQKGKESFAYAWVLDESTEERERGVTMT
HVDAGKSTLMGRILHLLGRVSQKEMHKNEKESKQQGKGSFAYAFVLDEGAEERARGVTMT
HVDAGKSSLMGRLLHDLGLVSAKEAHKFQRDAAAAGKGSFAWAWVLDERPEERERGVTMD
HVDAGKSTITGHLLYRLGYVSKRLMHKYEKESREAGKSSFAYAWVMDADEEERSRGVTMD
HVDSGKSTLVGHLCHLKKVIDQKLAHKNEKESKNIGKESFKFAWVNDEFEAERQRGITID
HVDAGKSTIFGHLAVLSGSVSMRERTRTQALADTYNKSTFSYAFLLDTNDEERQRGVTMD
HVDAGKSTTLGHLLLLLGRVSIQDVERNEKADRTHRKDSFKYAWLLDQCEEERRRGVTID
HVDAGKSTLIGHVLLLSNFVEKQRMDKIMEDSKATGHGQDYLAWIMAEDESERSHGVTID
HVDaGKStlmGhllf 1lg v r mhkyehes k gkasfayAwvldet eER rGvTmd



Amphimedon
Nematostella
Danio

Xenopus
Sarcophilus
Homo

Anopheles
Coboldia
Drosophila
Caenorhabditis
Trichuris
Crassostera
Capsaspora
Batrachochytriu
Spizellomyces
Lichtheimia
Rhizopus
Ustilago
Cryptococcus
Schizosaccharom
Saitoella
Saccharomyces
Lachancea
Neurospora
Fusarium
Aspergillus
Dictyostelium
Arabidopsis
Oryza

Pinus
Physcomitrella
Chlamydomonas
Phytophthora
Tetrahymena
Giardia
Leishmania
Trichomonas
consensus

Amphimedon
Nematostella
Danio

Xenopus
Sarcophilus
Homo

Anopheles
Coboldia
Drosophila
Caenorhabditis
Trichuris
Crassostera
Capsaspora
Batrachochytriu
Spizellomyces
Lichtheimia
Rhizopus
Ustilago
Cryptococcus
Schizosaccharom
Saitoella
Saccharomyces
Lachancea
Neurospora
Fusarium
Aspergillus
Dictyostelium
Arabidopsis
Oryza

Pinus
Physcomitrella
Chlamydomonas
Phytophthora
Tetrahymena
Giardia
Leishmania
Trichomonas
consensus

259
333
326
322
328
328
349
319
315
238
270
364
406
317
334
274
267
266
267
245
262
235
256
228
224
236
270
308
290
378
3717
326
305
246
195
294
258
601

309
383
376
372
378
378
399
369
365
288
320
414
456
367
384
324
315
316
317
295
312
285
306
278
274
286
318
358
340
428
427
376
355
296
255
344
308
661

IAQQQFET——===—==——— EHLKIHLLDAPGHRDFIPNMITGAAQADVAVLVVDATIGSFE
VGLTRFQT---———==——— KNKVITLMDAPGHKDFIPNMITGAAQADVAILVVDAITGEFE
VGMTKFET---———==——— DSKVVTLMDAPGHKDFIPNMITGAAQADVAVLVVDASRGEFE
VGMTKFET---———==——— KSKVITLMDAPGHKDFIPNMITGAAQADVAVLAVDASRGEFE
VGMTKFET---———==——— KTKVITLMDAPGHKDFIPNMITGAAQADVAVLVVDASRGEFE
VGMTKFET---———==——— TTKVITLMDAPGHKDFIPNMITGAAQADVAVLVVDASRGEFE
VGSTRFET---———==——— AKKEITLLDAPGHKDFIPNMISGANQADVALLVVDATRGEFE
IGESRFET-—-==—==——— DTKQITLLDAPGHRDFIPNMISGVTQADVALLVVDATTGEFE
VGOSRIET-—--=—===——— KTKIVTLLDAPGHKDFIPNMISGATQADVALLVVDATRGEFE
IGRTSFET-—-=-==—==——— SHRRIVLLDAPGHKDFISNMITGTSQADAAILVVNATTGEFE
IAQTRFET-—=-=——=——— EKFSFILLDAPGHKDFIPNMITGASQADVALLVINATRGEFE
IAQTAFET-——-———=——— PHKQITLLDAPGHKDFIPNMITGAAQADVAILVVNATRGEFE
VAMTSFET---———==——— KTKRITLLDAPGHRDFIPNMISGAAQADVAVLVVNAGVGEFE
VAVSKFET---=—===——— PNHSFTLLDAPGHKDFIPNMISGASQADVALLVVDSIQGEFE
VAITKFHT---—-——=-——— PHRKFTLLDAPGHRDFIPNMMSGAAQADVAILVVDATPGEFE
IATNNFET---====——— DHRSFTLLDAPGHRDFIPNMISGTAQADAAVLVVDASTGGFE
IGTNYFET--=-=-===——— RHRHITILDAPGHRDFIPNMISGTAQADAAILVA--PASGFE
IAQDHFST-—=====——— QHRTFTLLDAPGHRDFIPNMISGAAQADSALLVVDSIQGAFE
IATTHEVT——=-=——==——— PHRNFTLLDAPGHRDFIPAMISGAAQADVALLVIDGSPGEFE
VASTTFES-—--———==——— DKKIYEIGDAPGHRDFISGMIAGASSADFAVLVVDSSQNNFEFE
IATNQFET-—=-====——— PKRKFTILDAPGHADFVPNMIAGAAQADFAVLVIDASTGGFE
ICTSHFST-—--=-——==——— HRANFTIVDAPGHRDEFVPNAIMGISQADMAILCVDCSTNAFE
ICTSDFET-—-=====——— DRATFTIIDAPGHRDFVPNAITGISQADAAVLTIDCCVDAFE
IATNRFET-—--====——— ETTSFTILDAPGHRDFIPNMIAGASQADFAILVIDASTGAFE
IATNHFET----——==——— EKTSFTILDAPGHRDEVPNMIAGASQADFAILVIDANTGAYE
IAMNKFET-—-=-=——==——— ENTVFTIVDAPGHRDEVPNMIAGASQADFAVLVIDSGTGNFE
VCVRYFET---—===——— EHRRITLLDAPGHRDFIPNMISGTTQADVAILLINA--SEFE
VAVAYEFNS-—--———==——— KRHHVVLLDSPGHKDEFVPNMIAGATQADAAILVIDASVGAFE
VAVAYLET---—===——— NKYRVVLLDSPGHKDEVPNMISGATQADAAILVVDACTGSFE
VAVAHFDT---=-—==-——— VKFHVVLLDSPGHKDFVPNLIVGASQADAAVLVVDASTGAFE
VAVAHFET----=—==-——— PKLRVVLLDAPGHRDFVPNMISGASQADAAILVVDASIGAFE
VAMTRFAT---———==-——— NRFAVTLLDAPGHRDEFVPNMIAGAAQADAALLLVDGSPGGFE
VGTSHFET---—===——— ETKHVTLLDAPGHRDFIPKMIAGAAQADVAVLVVPAVTGEFE
IGYRVIQT-—-=-=—==——— KNKNITFLDAPGHKDEVPNMIQGVTQADYALLVIEGSLQAFE
VCNHTLTLAFPELGDNYSVPHTVFLQDCPGHRDEVPSLIRAVSQPDAAVLVLDASPKEFE
SGSFCFET--——==———— EHRRVHILDAPGHKDEVLSMISSATQADAALLVVTAATSEFE
VALNNFET----===——— EDRKITVLDAPGHRDEVPNMIAGASQADSAILVVDVSNPNIE
va trfet hk itllDaPGHrDFipnmitgatgaD AvLvvdat gefE

SGFES--------- GGQTREHALLVRSLGVTQLVVAINKMDTVSWSRERFDEIVTKLKSE
AGFES--------- GGQTREHAILVRSLGVTQLIVAINKLDMMSWSEERYLHIVSKLKHF
AGFEA----—-—-—-—-— GGQTREHALLVRSLGVTQLAVAVNKMDQVNWQQERFQEIISKLGHF
AGFEA----—-—-—-—-— GGQTREHALLVRSLGVTQLAVAVNKMDQVNWQQERFNEVISKLRHF
AGFET--------- GGQTREHGLLVRSLGVTQLAVAVNKMDQVNWQQERFQEITGKLGHE
AGFET--------- GGQTREHGLLVRSLGVTQLAVAVNKMDQVNWQQERFQEITGKLGHE
TGFEQ--—-—————- GGQTREHALLVRSLGVSQLGVVVNKLDTVGWSKERFDE IVNKLKVE
SGFEQ----=---—-- GGQTREHALLVRSLGVSQLGVVINKLDTVEWSKERFDEIVGKLRLEF
SGFEL--------- GGQTREHAILVRSLGVNQLGVVINKLDTVGWSQDRFTEIVTKLKSFE
TGFEN--—-—-————— GGQTKEHALLLRSLGVTQLIVAVNKLDTVDWSQDREFDEIKNNLSVE
SGFDL--=-=-=---—--— GGQTREHTVLVRSLGVVQLLIAVNKMDTVEWSEERFVEVKNRVGNE
TGFES--—-—————-— GGQTREHALLARSLGVSQLLVAVNKMDTVDWSQSRYDDIVKKLGLE
AGFEG---=-—---—-- GGQTREHALLVRSLGVNQLIVAVNKLDACDWSKARFDELVARLSLEF
AGFDN--------- GGQTREHAILIRSLGVSQIIVAINKLDAIDWSMVRFEQIQAQLQTE
TGFDS---—————— GGQTREHAVLLRSLGVTQLIVAVNKLDVVDWSKTRFDEISEKLSHF
SGFEA---—---—-—-— NGOQTKEHALLARSLGVQOMIIAVNKLDTLNWDQGREDTIVEKLNLFE
AGFEA----—-—-—-—-— GGQTKEHAILARSLGVQQVIVAVNKLDLVGWSQERFME IKDKLSTY
AGFGP---=-—-—-—-—-- NGQTREHALLVRSLGVQQOLVVVVNKLDAVGYSQERYDEIVGKVKPFEF
AGFER--------- GGQTREHAWLVRSLGVKEIIVGVNKMDLVSWSQDRYEEIVESLKPF
RGFLE-—-————--- NGOQTREHAYLLRALGISEIVVSVNKLDLMSWSEDRFQEIKNIVSDF
SGENV------—-—-— RGOTKEHALLVRSLGVONLIVAVNKLDSVDWNHERFEEIEMQVSQF
SGFDL--=-=-=---—--— DGOQTKEHMLLASSLGIHNLIIAMNKMDNVDWSQQRFEEIKSKLLPY
SGFSL--------- DGOTKEHTLLARSLGARHIVVAMNKMDHEGWYPTREFFDIKWELESEF
SGL-—=—=—-————-— KGOQTREHSLLIRSMGVSRIIVAVNKLDTVNWSQERFDEITHQVSGFE
KGL-—-====————- KGOTREHVLLLRSLGVQRLVIAVNKLDMVGWSQERYDEIAQQVSGFE
SGL-—=—=—-————-— RGOTKEHALLVRSMGVQRIIIAVNKMDAVEWSRDRYEEIEQQISSF
AGFSA----—-—-—-—-— EGQTKEHALLAKSLGIMELIVAVNKMDSIEWDQSRYDYIVETIKTFEF
AGFDN----L----KGQTREHARVLRGFGVEQVIVAINKMDIVGYSKERFDLIKQHVGSF
AGMDG----EGGKSVGQTKEHAQLIRSFGVEQLIVAVNKMDAIGYSKERFEFIKVQLGSF
AGMDG----QGT--GGOQTKEHAQLIRSFGVEQLITIAINKMDVVDYSKERFDFIKSQLGLF
AGLEG----EGQ-GRGQTREHAQLVRSLGVEQLIVAVNKLDAVDFSKERFDFIRGTLQPF
AGFSEGSGGLHGAPGGOQTREHAALARSLGIEQMAVVVSKLDTCGYDQSRFESIRAALLPY
AAFEN--------- SGOQTKEHTLLVRSLGVAQMVVAVNKMDMVNWDKEREFDSIVTSLSMF
RGFEF-—-—-————--- GGQTKEHAFLVKQLGVQRLIVLINKMDTVNWDRNRFEY IKLELTRF
KGLSD--——=——--- DGOTREHLQLLMIFGVKHIMVAVNKLDRTDWNEGREVEIVTVLTKV
TGLHH--——==————- GTKSHLLVLKTLGVGSIVVAVNKMDAVAYSQERYDYVVRELQLL
R-——— GOAGEHILLCRSLGVKHLIVAINKMDSLEYMQSAYEDVCNTLTEH

gggtreHallvrslGv glivavnKmD v ws erfdei 1 £



Amphimedon
Nematostella
Danio

Xenopus
Sarcophilus
Homo

Anopheles
Coboldia
Drosophila
Caenorhabditis
Trichuris
Crassostera
Capsaspora
Batrachochytriu
Spizellomyces
Lichtheimia
Rhizopus
Ustilago
Cryptococcus
Schizosaccharom
Saitoella
Saccharomyces
Lachancea
Neurospora
Fusarium
Aspergillus
Dictyostelium
Arabidopsis
Oryza

Pinus
Physcomitrella
Chlamydomonas
Phytophthora
Tetrahymena
Giardia
Leishmania
Trichomonas
consensus

Amphimedon
Nematostella
Danio

Xenopus
Sarcophilus
Homo

Anopheles
Coboldia
Drosophila
Caenorhabditis
Trichuris
Crassostera
Capsaspora
Batrachochytriu
Spizellomyces
Lichtheimia
Rhizopus
Ustilago
Cryptococcus
Schizosaccharom
Saitoella
Saccharomyces
Lachancea
Neurospora
Fusarium
Aspergillus
Dictyostelium
Arabidopsis
Oryza

Pinus
Physcomitrella
Chlamydomonas
Phytophthora
Tetrahymena
Giardia
Leishmania
Trichomonas
consensus

360
434
427
423
429
429
450
420
416
339
371
465
507
418
435
375
366
367
368
346
363
336
357
327
323
335
369
410
396
482
482
436
406
347
306
393
354
721

408
486
479
475
481
481
502
472
468
386
423
517
558
469
486
424
419
419
419
398
414
390
410
378
374
386
422
462
448
534
534
490
457
398
363
444
401
781

LK-QGGYKEGDITYVPCSGMTGDNLT--STL----- TDSWY-K-GPSLAQSIDRFRPP--
LK-QVGFKDSDVVYVPVSGLSGENLV--KPCTE-EKLKKWY-Q-GQCLVDRIDEFKSP--
LK-QAGFKDSDVEFYVPTSGLSGENLT--TKSKV-ADLTAWY-T-GPCLVEQIDAFKPP--
LK-QAGFKESDVYYIPTSGLSGENLV--KRSQI-SELVGWY-K-GPCLLEQIDSFKAP--
LK-QAGFKESDVAFIPTSGLSGENLI--TKSQS-SELTKWY-K-GQCLLEQIDSFKPP--
LK-QAGFKESDVGFIPTSGLSGENLI--TRSQS-SELTKWY-K-GLCLLEQIDSFKPP--
LK-QAGFRDADVTYVPCSGLTGENLV--KDPTD-PALTAWY-S-GPTLLKVIDSFKTP--
LK-QAGFKDSDVTYVPCSGLTGENLV--KPATD-PILLSWY-K-GPTLLAVIDSFTVP--
LK-LAGFKDSDVSFTPCSGLTGENLT--KKAQE-PALTNWY-S-GRHLLDVIENFKIP--
LTRQAGEFS--KPKFVPVSGFTGENLI--KRME-—---- LDWY-D-GPCLLELIDSFVAP--
LK-QVGFGA-KCLEFVPCSGLTGENLK--TVPDDSCPLTRWY-S-GPTLVQALDSMEPI--
LK-QAGYKDIDLSYIPCSGLGGENLT--KAVSE-PKLASWY-K-GSTLVEQIDKFKAV--
LK-TSGYRLDNVTEFVPVSGLIGENLI--ERK-E-PKLTQWY-S-GPTLVEQIDQFQPP--
LV-QVGFKKQRIVFIPCSGFSGENLK--ERQ-V-DGLCRWY-S-GPTLIEALDALEAP--
LS-QVGFRKQKVAFIPTSGYTGENLV--KRE-S-DKLNAWY-S-GSTLVEQIDAFEAP--
LV-QAGYRKSNLTYIPVSGLTGENLI--KKSD----LVNWY-S-GPSLLELIDAFEPP--
LL-QIGFKKSNLFFVPISGLTGENLV--EKSAI-PELTSWYQA-GPSLIEQIDQLEPP--
LM-SCGFDAAKLREFVPCGGSVGENLA--VRERG-GALSAWY-S-GPTLVELLDELEPP--
LL-SAGEFNSTKTTFLPLAAMEGINIL--D-NDQ-PELKKWY-S-GPALIDALDDVEVP--
LIKMVGFKTSNVHEVPISAISGTNLI--QKD-S-SDLYKWY-K-GPTLLSALDQLVPP--
LT-NAGEFDPQONVQYIPCSGLTGENLV--KRSAE-P-ALTWEF-N-GPTVLGALESIAPT--
LV-DIGFFEDNINWVPISGFSGEGVY--KIEYT-DEVRQWY-N-GPNLMSTLENAAFKIS
FK-DIGIKKEQVSWVTCSGLSGEGVY--NIKRP-LG-IDWY-N-DPSLVDCLEDVAKKLN
LT-ATGFQPKNIAFVPVSGLHGDNLV--RKSTD-P-AASWY-T-GKTLVEELEASEPS--
LA-GLGFVSKNIDEFVPISGLNGDNLA--RRTED-P-AASWY-T-GPTLIEALENSEPT--
LT-TAGFQAKNIAFVPCSGFRGDNVT--RRSDD-P-NASWY-T-GRTLVEELEATEPY--
LV-HAKFNEKNIRFIPISGFTGENLI--DRQ-E-SKLLKWYDSKQPTLIECIDSFSVG--
LQO-SCRFKDSSLTWIPLSAMENQNLV--AAPSD-NRLSSWYQ--GPCLLDAVDSVKSP--
LR-ACNFKDSSVTWIPLSAVENQNLI--KIPSD-VRLTSWYQ--GFCLLDAIDSLQLP--
LR-RCGFKESSLMWIPMSVIENQNLV--TSTSD-GRLMSWYT--GPHFLESIDLFKPP--
LK-QCGFKDGSLQWVPVSASEGONLT--MASTE-SALKAWYN--GPCLIELVDSLKPP--
LK-SVGFKESGLQWLPAAGPLGENLV--GPPQD-PALKAWWGPGRPCVTDAIDAFAPR--
LO-GAGFRPKNLREFVPLSGITGANLE--KTGGV--DECSWY-S-GPSLVEAIDTFAPP--
LT-SIGYSEDNLIFVPISAFYAENIV--EKSKL--PEAGWY-E-GKCLMELLDTLPVP--
LRKDIQFG-GEVTFIPVSGIGEDGSHNLTPGNA-GCLPDWVRK-HTSLGEEIYKTQSIRS
LKQTRIPEEAIIGFCPISGMAGVNIT--QRGAK---ETPWYH--DLSLIEMIDKCPLE--

LK-RISW--SAVHFIPTVATDKSVLL--NPKE----KMPWY-K-GPTILQAINQIPPY--
1k gfke 1 fvpvsgmtgenlwv k 1 Wy gpslve id el

—-—--—-PRPVEKPFRC---CIADIFKGQ-G----AGICVAGKIESGYVQSGETVLVVPAN-E
——-—-KRDMDKPWRF---CVSDVYKGL-G----TGINLAGKMEAGHIQTGDKALAMPAG-E
—-—-—-QRSVEKPFRL---CVSDVFKDQ-G----SGFCVTGKIEAGYIQTGDKVLAMPPN-E
—-—-—-QRSIDKPFRL---CVSDVFKDQ-G----SGFCVTGKIEAGFVQTGDRLLAMPPN-E
—-—--QRSIEKPFRL---CVSDVFKDQ-G----SGFCVTGKIEAGYIQTGDRLLAMPPN-E
—-—-—-QRSIDKPFRL---CVSDVFKDQ-G----SGFCITGKIEAGYIQTGDRLLAMPPN-E
—-—---DRAIDKPFRL---SVADIFKGT-G----SGFCLCGRIESGMVCVNDKVLVCPSK-E
—-—--VRSISKPFRM---SINDIFKGT-G----SGYCLSGRLETGMISVNDKILIMPCR-E
—-—-—-—-ERAIDRPLRM---SVSDIYKGT-G----SGFCISGRVETGVLCLNDKVLVGASR-E
—-—-—-QPPSDGPLRI---GISDVLKVA-S----NQLVVSGKIESGEVEKDDKVYIMSSV-T
——-—-KRLVERPLRF---TVSNVFKAQRG----SNFYVAGKVATGSVSNGDKLVVVPSG-Q
—-—--—-ERPMDKPFRL---IISDVFKGL-G----SGFSVVGRVSSGSVQAGDRVLVQPAG-D
—-—---ERPIDKPLRF---SVNDIFSRP----- NSGVSLGGKVISGSVQIGDKVLIAPINQE

—-—-—-—-PRSIERPFRI---SVQDLFKGAMAAGTSGDVTVSGRIESGSVQLGDTMMAMPIF-E
————-QRAVDKPFRL---STIADYFKGGIGAGGGGAVSVSGRIEAGGIQVGEVVLVMPIN-E
————-VRALDKPLRM---GVTDFFKGGIGS--SGGVSVGGSIDAGHVOQVGEQVMVVPGG-E
———-TRLLDKPLRM---RVADFFKGGIGS--SGGVSVAGHIESGSVQVGEQVMVVPGN-E
————-ARQLDSPLRL---PVTNVFKGQTAI--ASGVAVSGRVVSGIVQIGDRVRPVPGD-E
———-TRPYDSPLRI---PLSNVFKGQTAI--ASGVAVSGRLCSGVVQVGDRLRAVPGD-E
—-—-—-EKPYRKPLRL---SIDDVYRSP------ RSVTVTGRVEAGNVQVNQVLYDVSSQ-E
————-ARAIEKSLRI---SVQDVYKAGVT---GGSVTISGRVDAGNVOQVGETVHAAPSG-E
KENEGINKDDPFLF---SVLEIIPSKKT--SNDLALVSGKLESGSIQPGESLTIYPSE-Q

KDESSEAIEANFLF---SILDVSPTSK--—--NNEVIVSGKVEAGSIQPGETITIYPSE-Q
———-ARALAKPLRM---TISEVMRTP-Q----SSISITGRIDAGSLOMGDALLVQPSG-E
—-—--TARALKSPFRM---AISEVFRSQ-L----GTTTIAGRVDAGSFQIGDALLVQPSG-E
—-——-SYALDKPLRM---TISDVFRGGVQ----NPLSISGRIDAGSLOVGDQILTMPSG-E
————-ERLLNKPFRM---NISDVYKSSSK----GYVAVGGKIEAGLLGNGDKILISPGN-D
———-DRDVSKPLLM---PICDAVRSTSQ----GQVSACGKLEAGAVRPGSKVMVMPSG-D
———-SRDVSKPLIL---PICDVIKSQST----GQLAAFGKLETGAIRIGSKVLISPCG-E
———-TRDISRPLRI---PISEVIQSRTL----GQVAASGKLDAGAIKVGTKLLVMPAG-Q
——-——-PRLVARPLRL---TIAEVMKTRTL----GPSAFGGKLESGAIHSGTKVRVMPSG-E
—-—-—-ERAVSRPLRL---PVSDVFKSKT----- GAVVLGGKLEGGAMRPGSRVVLVPGPAQ
————-QRQISKPFRM---TVSDVSKSM-S----LGQTISGRVYAGAAAVGDSFLLMPIG-L
—-——-TRPVNTPLRL---NIYNSFYQK----- NKGLIIQGKVEGGVIFEKSKALIMPQG-L
TSQIKGEKTSPTIILFDVTPDTYEGK-————— KVFAANCVVESGILQLSDSIVHLPSM-Y
—-—-—--SRLLNRPLRL---SLQDVQGT-------—-—-— TLYAKVESGRLFTGDTVHFVPSE-V
—-—-—-EYDINDSFLM---CISEAVETSR----- NSITVSGRVESGYVAIGDNVKVLPGE-Q

r vekplrl isdvfk gl vtgkieaG vgvgdkvlvvp e



Amphimedon
Nematostella
Danio

Xenopus
Sarcophilus
Homo

Anopheles
Coboldia
Drosophila
Caenorhabditis
Trichuris
Crassostera
Capsaspora
Batrachochytriu
Spizellomyces
Lichtheimia
Rhizopus
Ustilago
Cryptococcus
Schizosaccharom
Saitoella
Saccharomyces
Lachancea
Neurospora
Fusarium
Aspergillus
Dictyostelium
Arabidopsis
Oryza

Pinus
Physcomitrella
Chlamydomonas
Phytophthora
Tetrahymena
Giardia
Leishmania
Trichomonas
consensus

Amphimedon
Nematostella
Danio

Xenopus
Sarcophilus
Homo

Anopheles
Coboldia
Drosophila
Caenorhabditis
Trichuris
Crassostera
Capsaspora
Batrachochytriu
Spizellomyces
Lichtheimia
Rhizopus
Ustilago
Cryptococcus
Schizosaccharom
Saitoella
Saccharomyces
Lachancea
Neurospora
Fusarium
Aspergillus
Dictyostelium
Arabidopsis
Oryza

Pinus
Physcomitrella
Chlamydomonas
Phytophthora
Tetrahymena
Giardia
Leishmania
Trichomonas
consensus

455 LTSVKTIFGGDD-—-—-—-—--- I-SAWAVAGDQVVLTLI---==————— GID--=—===————-—
533 KGLLKALNIHDE------- P-TOQWACAGDHVTLTLS--—-=-———=-—— GID--=—===————-—
526 TCTVKGISLHDE------- A-LDWAAAGDHVSLTVT-—=———==——— GMD--—===———=——
522 TCTVKGITLHQE------- A-VDWAAAGDHVSLTLT--=-———=——— GMD--====———=——
528 TCTAKGIMLHDE------- P-VDWAAAGDHVSLTLV-=-===——=—— GMD--—===———=——
528 TCTVKGITLHDE------- P-VDWAAAGDHVSLTLV-=-===———-—— GMD--—===———=——
549 QAVVKNITIDEL------- P-QQTAFAGDQVSLTLA-—-—=———=—— NID----=-===———
519 QTQIKSITIDEG---—---- S-RTKAFAGDQIVVTLS-—-——-=———— SAVD-—-=——=—————
515 QAQVKSLTMNEF-—-—-—-——- P-QTCVFAGDQVSVTLP-—-—==——=-—— ALD--=-=-=—==———
433 AATVKECANNDG------- S—--RHCFAGDYILLTLQ--—-—-=-———-— GTFE-—-——==—=-———
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Figure S4. Sequence alignment of Ski7L1s from diverse eukaryotes.
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Figure S5. Sequence alignment of Ski7L2s from diverse eukaryotes.
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