Supplementary Table: Systematic gene names and RNAseq data sets anaylyzed.
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Supplemental figure 1: Expanded species tree that includes full species names, and the position of three genera
(Eremothecium, Vanderwaltozyma and Kazachstania )that are mentioned in the main text, but not further analyzed
becuase no RNA sequencing data is avaiable.
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Supplemental figure 2: PTC7 sequences are aligned. For the species with alternative splicing the intron retained
sequence is shown and the sequences encoded by the retained intron are highlighted in yellow.
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SIDPKTDGPFAIEAQRQOMK-VLYKGGKPDDITALVMEVHQHVGGKTQEKL*
STNKQHLSPFAKEVQQVMK-VHYMGGKPDDITVLVVIVNE*——————————
SLNSNFKSVEFSQRLSDL-TGQDYIGGKPDDITSVVVYVQ*———————————
SKDQNFPSAFAQELSRL-TGQKYLGGKEDDVTVVMVEVL* —=—=———————
SKDSNFPSAFAQELSRL-TGQKYLGGKEDDITVVLVKVK*—-=—=———————
SLDENFPSVFSQELSQL-TGQFYSGGKEDDITVVMVKVQ* ———————————
SKNPHFPSVFAQEISKL-TGKHYTGGKEDDITVVVVKVE* —=——=———————
SKDPTFPSVEFSQEYSKL-AGQYYSGGKEDDITVVVIKVE* ——=——-———————
SKDPDFPSVFAQEVSRL-TGQRYMGGKEDDITLVVVKVE* —=—=———————
SKDPNYPSVFAQEITKL-TGKDYRGGKEDDITVVVVKVE* —=—————————
SKDPNYESVFAKEFTKM-SGQYYVGGKEDDITMIYVQVN* —=—————————
SKDENFPSVFAQEYTNY-TGVPCKGGKQDDITMILIRVN*—=—=———————
SKDPNYPSLFSQELSKL-TGKPYRGGKEDDITVVVVKVE* ——=—————————
SKDPEFPSVFAQEISRL-TGKLYKGGKEDDITMVVVKVE* —=—————————
SKDPNYPSVFAQEISKL-TGKNYSGGKEDDITVVVVRVD* —=—=———————
SkdpnfpsvFagevsrl tg vy GGKeDDitvvvvkv



Supplemental figure 3. Alignment of peroxisomal and cytoplasmic malate dehydrogenase sequences. The C-terminal
PTS1 signal is highlighted in yellow.

AfumMdh3 1 mmm e MVKAAVLGASGGIGQPLSLLLKACPLV-—-—-———-—-
AfumMdh?2 1 mmm e MVKAAVLGASGGIGOPLSLLLKACPLV-——-——————
Y1ipMdh3 1 mmm e MVKAVVAGAAGGTIGOPLSLLLKLSPYV-——-———-——
Y1ipMdh?2 1 mmm e MVKAVVAGAAGGTIGOPLSLLLKLSPYV-——-———=——
LstaMdh3 1 mmm e MVKAVVAGASGGIGQPLSLLLKLSPYI-—-—-———-—-
LstaMdh?2 1 mmm e MVKAVVAGASGGIGQPLSLLLKLSPYI-—-—-———-—-
OpolMdh?2 1 mmm e MVKVTVCGAAGGIGQPLSLMLKMNPYI-——-———-—-
CaurMdh3 1 mmm e MVKVTVCGAAGGIGQPLSLLLKLNARV-—-—-———-—-
CaurMdh?2 1 mmm e MVKVTVCGAAGGIGQPLSLLLKLNPQV-——-———-—-
CalbMdh3 1 mmm e MVKVTVAGAAGGIGQPLSLLLKLNPNV-——-———-—-
CalbMdh?2 1 mmm e MVKVAILGAAGGIGQPLSLLTKLNPNV-——-———-—-
CjadMdh3 1 mmm e MTKVTVLGAAGGIGQPLSLLLKLSPYV-—-—-———-—-
CjadMdh?2 I e et MKVTVCGAAGGIGQPLSLLLKLSPYV-—-—-—-———--
LkluMdh3 1 mmm e MVKVTVLGAAGGIGOPLSLLLKLSPYI-——-——————
LkluMdh?2 1 ———mmmmm MP-HS---L--TDKQVLKIAVLGAAGGIGQSFSMLLKTQLHTLLPPH----S
KlacMdh3 1 mmm e MVSVTVLGSSGGIGQPLSLLLKLDPHV-——-———-—-
KlacMdh?2 1 ———mmmmm MPAVN---A--QEKEILKISVLGAAGGIGQSLSLLLKSNAGFLLPHE----T
ZrouMdh3 I e et MKVAIVGASGGIGQPLSLLMKLNPLV-~--—-—-——--
ZrouMdh? 1 ———mmmmm MPHSI---N----- GDVKIAVLGAAGGIGQSLSLLLKTQLTRELP---—-- N
TdelMdh3 1 mmm e MVKVAVVGASGGIGQPLSLLLKLNPYV-——-———-—-
TdelMdh?2 1 ———mmmmm MPHIV---E--TIPQATKIAVLGAAGGIGQOSLSLLLKTQLR--———-———— S
TblaMdh3 I e et MKVSVLGACGGIGQPLSLLLKNNEYI--—-—-———--
TblaMdh2a 1 ———mmmmm MPVPTNTNANASNQPPLTLTVIGAAGGIGOSLSLLLKTSNYP-———-———— T
TblaMdh2b 1 MRQTKRAKLDLTTSDDGNINKDVVDNNQADAVKPVKITIIGAAGGIGQOSLSLLLKTQLLPNSSAS--KYR
NcasMdh3 1 mmm e MVKVTILGASGGVGQPLSLLLKLNKHI-——-———-—-
NcasMdh?2 1 ———mmmmm MPHSV---NPALQPNTLKIAILGAAGGIGQSLSLLLKTQLHFPLKTNSTQRD
CglaMdh3 1 mmm e MVKVAVLGASGGVGQPLSLLLKLNTMI - ——-——————
CglaMdh?2 1 ———mmmmm MPHIT---G--NNEADLKVSILGAAGGIGQSLSLLVKTQLQVLAGS-—-—-~ A
ScMDH3 1 mmm e MVKVAILGASGGVGQPLSLLLKLSPYV-——-———-—-
ScMDH2 1 ——————————————— MPHSV---TPSIEQDSLKIAILGAAGGIGQSLSLLLKAQLQYQLKES--NRS
consensus 1 mvkv v1GaaGGiGQplS1ll1lKlnp v

AfumMdh3 28 —---DELALYDVVN--TPGVAADLSHISSVAKVSGYLPKDDG----LKNALTGTDIVVIPAGIPRKPGMTR
AfumMdh?2 28 —---DELALYDVVN--TPGVAADLSHISSVAKVSGYLPKDDG----LKNALTGTDIVVIPAGIPRKPGMTR
Y1lipMdh3 28 —---TELALYDVVN--SPGVAADLSHISTKAKVTGYLPKDDG----LKNALTGANIVVIPAGIPRKPGMTR
Y1lipMdh?2 28 —---TELALYDVVN--SPGVAADLSHISTKAKVTGYLPKDDG----LKNALTGANIVVIPAGIPRKPGMTR
LstaMdh3 28 ---DELALYDVVN--SPGVAADLSHISTKAKVTGYLPADDG----LKAALTGADVVVIPAGIPRKPGMTR
LstaMdh?2 28 ---DELALYDVVN--SPGVAADLSHISTKAKVTGYLPADDG----LKAALTGADVVVIPAGIPRKPGMTR
OpolMdh2 28 ---NELSLFDVVN--VPGVGTDLSHIDTDTKVSYHLKSDD-NNTGLSQALKGSNEFVIIPAGVPRKPGMTR
CaurMdh3 28 —---SHLSLYDIVN--ARGVAADLSHINTPATVSGHQPANKEDKTALVEALQGSDVVIIPAGVPRKPGMTR
CaurMdh?2 28 —---TELSLFDVVN--VPGVGADLSHINTDAATKAFLPSSKEDKTALAESLKGADLVIIPAGVPRKPGMTR
CalbMdh3 28 ---DELALFDIVN--AKGVAADLSHINTPAVVTGHQPANKEDKTAITEALQGTDLVIIPAGVPRKPGMTR
CalbMdh2 28 —---DELALFDVVN--VPGVGADLSHINSDSKTQSYLPKDKEDKTALAAALKGSDLVIIPAGVPRKPGMTR
CjadMdh3 28 ---DELSLYDIRL--AHGVATDLSHINSSVKVSGFEPKDKNDQQATIKQALAGTDVVIIPAGVPRKPGMTR
CjadMdh?2 27 ---THLALYDVVN--APGVGADINHIDTDVVVSSHLPQDDG----LOMALTNADLVLIPAGVPRKPGMTR
LkluMdh3 28 —---STLALYDIRL--APGVAQDLSHINTNCSCKGYKKE------ EAREALQGAHVVIIPAGVPRKPGMTR
LkluMdh?2 43 DKHLHVAMYDINKDAIVGTVADLSHIDTPVTLSHHFPASRDDLSALKECLADAALIVIPAGVPRKPGMTR
KlacMdh3 28 ---SSLRLYDLKL--SHGNATDLSHIDTNSTSEGENTA------ EIGQALKGAQLVIIPAGIPRKPGMSR
KlacMdh?2 44 STHIRLSLYDVNKDAIVGTAADLSHIDTPITTTAHYPDDS--NGGIGQCLSNASVVIIPAGVPRKPGMSR
ZrouMdh3 27 ---TELSLYDIRL--APGVAQDLSHISTNSVCQGFEKD------ DIARALQGAHVVIVPAGVPRKPGMTR
ZrouMdh?2 39 HRHAQLALYDVNADAVRGVAADLSHIDTGVTVTG---YEG---DRIGEALEGTDIVLIPAGVPRKPGMTR
TdelMdh3 28 ---SELALYDVRL--AKGVAQDLSHISTNAECRGYDKE------ EIGQALKGAQVVLIPAGVPRKPGMTR
TdelMdh?2 38 TSHVHLALYDVNADGVNGVAVDLSHVDTPVTVSAHSPQT----NGMMECLAGADLVLIPAGVPRKPGMTR
TblaMdh3 27 ---DELALYDIRL--SQGVATDLSHINTNCRVQGYGKD------— QLSKALEGCDVVVIVAGIPRKPGMKR
TblaMdh2a 44 TRPVNVNLEDVNTTGLNGVATDLSHMNTQANVKAC---—-———— HSLODAVTDADLIVIVAGVPRKPGMTR
TblaMdh2b 69 YGTVHLALYDINKDGVNGVTTDLSHIDTAVHVTSHSGE--—--— DGLVESLTDSDLIVVTAGVARKPGMTR
NcasMdh3 28 ---TELALYDIKP--VEGISKDLSHINTNSECTGFKDS------ EIGEALHGSDIVLIPAGVPRRPGMSR
NcasMdh2 50 KNHIHLALFDVNEDAINGVVADLSHIDTPVSISNHSPK--—--- TGIEDCLKNCSLVVIPAGMPRKPGMTR
CglaMdh3 28 ---SELALYDIKL--AEGVATDLSHINTNADCVGYSTD------— DIGQALKGAAVVVIPAGVPRRPGITR
CglaMdh2 43 DKNLKLALFDVNKDAVNGVGTDLSHIDTQVEVSMHNPQEG---DGINSCLKGADIVVIPAGVPRKPGMTR
ScMDH3 28 ---SELALYDIRA--AEGIGKDLSHINTNSSCVGYDKD-—----- SIENTLSNAQVVLIPAGVPRKPGLTR
ScMDH2 48 VTHIHLALYDVNQEAINGVTADLSHIDTPISVSSHSPA--—-—-- GGIENCLHNASIVVIPAGVPRKPGMTR

consensus 71 elalyDv GvaaDlsHi t vsgy p 1 al gadivvipAGvpRkPGmtR



AfumMdh3
AfumMdh2
Y1lipMdh3
Y1lipMdh?2
LstaMdh3
LstaMdh?2
OpolMdh2
CaurMdh3
CaurMdh?2
CalbMdh3
CalbMdh?2
CjadMdh3
CjadMdh?2
LkluMdh3
LkluMdh?2
KlacMdh3
KlacMdh2
ZrouMdh3
ZrouMdh?2
TdelMdh3
TdelMdh?2
TblaMdh3
TblaMdh2a
TblaMdh2b
NcasMdh3
NcasMdh2
CglaMdh3
CglaMdh2
ScMDH3
ScMDH2
consensus

AfumMdh3
AfumMdh2
Y1lipMdh3
Y1lipMdh?2
LstaMdh3
LstaMdh?2
OpolMdh2
CaurMdh3
CaurMdh?2
CalbMdh3
CalbMdh?2
CjadMdh3
CjadMdh?2
LkluMdh3
LkluMdh?2
KlacMdh3
KlacMdh2
ZrouMdh3
ZrouMdh?2
TdelMdh3
TdelMdh?2
TblaMdh3
TblaMdh2a
TblaMdh2b
NcasMdh3
NcasMdh2
CglaMdh3
CglaMdh2
ScMDH3
ScMDH2
consensus

89
89
89
89
89
89
92
93
93
93
93
93
88
87
113
87
112
86
103
87
104
86
106
134
87
115
87
110
87
113
141

147
147
147
147
147
147
150
151
151
151
151
151
146
145
177
145
176
144
165
145
167
144
165
202
145
181
145
174
145
178
211

DDLFKVNAGIVRDLVTGIAQYCPK----AFVLIISNPVNSTVPIAAEVLKKQ-=-—-—===—— GVEDPKRLFG
DDLFKVNAGIVRDLVTGIAQYCPK----AFVLIISNPVNSTVPIAAEVLKKQ--—-—===—— GVEDPKRLFG
DDLFKINAGIVRDLVTGVAQYAPD----AFVLIISNPVNSTVPIAAEVLKKH--—-—-—-—-—-— NVENPKKLEG
DDLFKINAGIVRDLVTGVAQYAPD----AFVLIISNPVNSTVPIAAEVLKKH--—-—-—-—-—— NVENPKKLEG
DDLEFNINAGIVRDLITGIALYAPS----AFILIISNPVNSTVPIAAEVLKKH---—-—-=-—-- GVEDPKKLFG
DDLEFNINAGIVRDLITGIALYAPS----AFILIISNPVNSTVPIAAEVLKKH--—-—-—--—-— GVEDPKKLFG
DDLFKINAGICSELATGIAETCPD----ATVLVISNPVNSTVPVFAEVFKKK--—-——-—-—— GIFNPRKLFG
ADLFNINASIVRDLVANIGRTCPN----AAILIISNPVNATVPIAAEVLKKL--—-==-=-—-— GVENPRKLFG
DDLEFNINASIVKGLAEGIAENAPK----AFVLIISNPVNSTVPIVAETLKAK--—-—-—-—-—— GVEDPARLFG
ADLFNINASIIRDLVANIARVAPT----AAILIISNPVNATVPIAAEVLKKL---—-—-—-—-— GVENPRKLFG
DDLEFNINASIVQGLAEGIAANSPK----AFVLVISNPVNSTVPIVAETLQAK--—-——-—-—— GVYDPARLFG
DDLEFNINAGIIKSLASAIAETAPN----AFVLVISNPVNSTVPIVAETFKSY--—-——-—-—— GVENPKRLFG
DDLFAINAGIVRDLALAVATHAPN----AMVLVISNPVNSTVPIVAEVLKKA--—-—=—-—— QVENPRRLLG
DDLFKINAGIVKQLISQVGQYAPE----ARILIISNPVNSTVPIAVETLKQL--—-—-—-—-—-— GKFQAGKVMG
DDLFAINAKILLQLSDGIASFCDL--SKIFVLVISNPVNSLVPVMIKRLSQHAS----SRGSLIERRVEFEG
DDLFKINAKIIKSLTVQIAEHAPD----ARILVISNPVNSLVPIVYETLQSM-—-———=—=—— GKFQAGKVMG
DDLIGVNAKIIKSLGEDIAKYCDL--NKVHVLVISNPINSLVPLLTNTLIRSDA----NGNSNIESRVYG
DDLFKINASIVKGIVTSVAQYAPE----ARLLIVSNPVNSTVPIAVETLKSM--———-—-—— GKLQPGNVMG
EDLLVVNAKIVKSIGSSIAQHCDL--NKVFILLISNPINSLVPVLVKELESK--—-—--- SQGTQVERRVLG
DDLFKINAGIVRGICSSIAQYCPS----ARVLVISNPVNSTVPIAAETLKAA-—-—————— GCESAGNVMG
DDLFAINAKIVTSLADSVAQHCDL--GRTFVLVISNPVNSLVPAFVERLAQRVPE-—-—-—— GIDASRRVLG
DDLFSINAGIVKGLVLEVGRYCPE----SRVLIVSNPINSTVPIAVETLKSI--—-—-—-—-—— GKYQPGKVMG
DDLENINAGIIKNIATNIRQYSRNLDTSLFTLLISNPVNSLLPVLNNVLPSH----=-—-—==-—-—— AHSRCLG
EDLFQINGKIILNLMDQVVKNCDL--SKCFILMVTNPVNSLIPLVIRKLRKELKGKTTTSIDDISKRVLG
DDLFKINAKIVKSLVGATGKFAPD----ARILIISNPVNSMVPIAVETLKMM--————-—— GKFQAGKVMG
EDLFTINAKIMSSLTDSIAQNCDL--SKVEFVLIISNPVNSLVPVMVNRLWSKYPQ--LSKGTNIEKRIMG
DDLFKLNAGIVKNLVSNVAKHCPN----ARLLIISNPVNSLIPVAVETLKRC--—-=—-—-—— GVEFQAGNVMG
DDLENINAKIITQLTDSILENCDL--TRVVVLLISNPVNSLVPVMVNRMSQKVN----HKNTGIEKRVFEG
DDLFKMNAGIVKSLVTAVGKFAPN----ARILVISNPVNSLVPIAVETLKKM--—-——-—-—— GKEFKPGNVMG
DDLEFNVNAGIISQLGDSIAECCDL--SKVFVLVISNPVNSLVPVMVSNILKNHPQ---SRNSGIERRIMG
dDLf iNagIvr lvt ia ycp afvLiisNPvNstvPia e lkk gvf pkrl G
VITLDIVRAETFTQEYSG--—-—-—=——==——————— QKDPSKVQIPVVGGHSGETIVPLFSKASPA-———-——
VITLDIVRAETFTQEYSG--—-——==——==——=—=———— QKDPSKVQIPVVGGHSGETIVPLFSKASPA-———-——
VITLDVVRAQTFTAAVVG-—-—————————————— ESDPTKLNIPVVGGHSGDTIVPLLSLTKPK-—-—----
VITLDVVRAQTFTAAVVG-—-—————————————— ESDPTKLNIPVVGGHSGDTIVPLLSLTKPK-—-—----
VITLDVVRSETFTAAVVG-—-—————————————— KPDPSVFKIPVVGGHSGDTIVPLLSLSEPK-—-—----
VITLDVVRSETFTAAVVG-—-—————————————— KPDPSVFKIPVVGGHSGDTIVPLLSLSEPK-—-—----
VITLDSVRANTFISEVATNEA-—-—-—-—=-———=———— DKAPSAFNIRVVGGHSGETIVPLEFSVCAPH--VY--
VITLDSVRAETFLGGLIGE--—-=-=-===—=—==———— KPETLRGKISVIGGHSGDTIVPLTHIDPKIAAKV--
VITLDIVRANTFISQLYPS-—-—=—-——==———=———— ETKPTDFEIRVVGGHSGETIVPLYSLGAKA--HF--
VITLDSVRAETFLGELTNT--—-—==—==———=———— DPTKLKGKISVIGGHSGDTIVPLINYDAG----V--
VITLDIVRANTFISQLFLD--—-==-——=———=———— QTKPSDFNINVVGGHSGETIVPLYSLGNSK-QYY—--
VITLDIVRANTFLKEYDSS-—-—-—=—==——=—=———— LOGVESVKVDVIGGHSGETIVPVEFSTSNAR-DIF--
VITLDLVRANTFISQLSQG-—-——==-—==—=—=———— KLSSKQLNVPVIGGHSGETIVPLFSIGSPE--FY--
VITLDLVRAETFLAEVLGSS-—-—--———-————— HYSKEKMKGKVTVVGGHSGNTIVPLVRDKKYL-RHL--
LTQLDMVRASTFIQQLTGF----===-===——=———— ASNATPYIPVVGGHSGDTIIPMFSQVMFKDERL-—
ITTLDIIRSHTFLVDIIGRK-—===-==————— AYSVEKLKDAVTVVGGHSGETIIPIFTDQKEFY-RRL--
ITQLDLVRSSTEVQQLNGEF--—======——————— KSNTSPVIPVIGGHSGDTIIPVEFSTLERDPEYA--
VITLDCVRAETFLGEYLGR--—-==-=—==——==———— DKTQVNQDVSVIGGHSGNTIVPVILNPKLR-DGL--
LTKLDSVRASAFLHEVTIKHG--—-—-=————-—— LKPKSNTLDDVPVVGGHSGETIVPLEFSQAPN----G——
VITLDVVRAETFLADYLNASKRGGL---—-- TROQFDKTRMQOKDVTVIGGHSGTTIVPVLLGSSLN-AAL--
VINLDVIRASAFLHELAIAAH---—-——-————-— YKPRDNEMPRVPVVGGHSGETIVPLEFSLADQ----A-—
VIMLDLLRAETFLMEYARSKADG-—-—-—-—-—— WQIEDVKELKNQLCVIGGHSDKTMVPVLLNKYYQ-RRV--
ITNLDLIRASEFLSELLDT---——-=-——=———=—=————— QEKQONIPVIGGHSGNTIVPCFSYSKD--—--Y-—
VTRLDSVRAATFVHTSLRSKG-—--—-——-————— IVID-FESLRVPVIGGHSGLTIIPLISQTKNKKKTIAN
VIMLDLVRAETFLVDFLGLQOD-SSK-—-—--- KKGLDKGAMDKNITVIGGHSGNTIVPLFLNREFS-DAL--
VITKLDIVRASTFLHEVNIDAD---—-——-————— ITPRTNDMPDVPVIGGHSGETIMPLEFSQSRS——---Y--
VITLDLVRAETFLAEYLNTHEAKEIGGIAGERTYDKSKMYKYVGVIGGHSGETIVPLVENHMMT-RTL-—
VINLDLVRASTFLREVSED--—=-———=———=—=————— KIEKMPYVPVIGGHSGETIIPLEFSQNPH----S--
VINLDLVRAETFLVDYLMLKN-PKI----- GQEQDKTTMHRKVTVIGGHSGETIIPIITDKSLV-FQL-~-
VITKLDIVRASTFLREINIESG---—-—=-————— LTPRVNSMPDVPVIGGHSGETIIPLFSQSNF-—-—--L—-—
vTtLDivRa tFl ev k 1ipViGGHSgeTivPlfs



AfumMdh3
AfumMdh2
Y1lipMdh3
Y1lipMdh?2
LstaMdh3
LstaMdh?2
OpolMdh2
CaurMdh3
CaurMdh?2
CalbMdh3
CalbMdh?2
CjadMdh3
CjadMdh?2
LkluMdh3
LkluMdh?2
KlacMdh3
KlacMdh2
ZrouMdh3
ZrouMdh?2
TdelMdh3
TdelMdh?2
TblaMdh3
TblaMdh2a
TblaMdh2b
NcasMdh3
NcasMdh2
CglaMdh3
CglaMdh2
ScMDH3
ScMDH2
consensus

AfumMdh3
AfumMdh2
Y1lipMdh3
Y1lipMdh?2
LstaMdh3
LstaMdh?2
OpolMdh2
CaurMdh3
CaurMdh?2
CalbMdh3
CalbMdh?2
CjadMdh3
CjadMdh?2
LkluMdh3
LkluMdh?2
KlacMdh3
KlacMdh2
ZrouMdh3
ZrouMdh?2
TdelMdh3
TdelMdh?2
TblaMdh3
TblaMdh2a
TblaMdh2b
NcasMdh3
NcasMdh2
CglaMdh3
CglaMdh2
ScMDH3
ScMDH2
consensus

195
195
195
195
195
195
203
204
202
200
203
203
197
200
229
200
228
196
218
207
220
204
211
260
206
234
212
222
206
231
281

252
252
252
252
252
252
260
260
258
257
260
260
254
253
285
255
285
247
275
258
277
261
268
319
259
291
278

258
288
351

--LDIPADKYDALVNRVQFGGDEVVKA--KDGAGSATLSMAYAGFRFAEKVIRASQGQSGI————————~—
--LDIPADKYDALVNRVQFGGDEVVKA--KDGAGSATLSMAYAGFRFAEKVIRASQGQSGI————————~—
--VEIPADKLDDLVKRIQFGGDEVVQA--KDGLGSATLSMAQAGFRFAEAVLKGAAGEKGI ————————~—
--VEIPADKLDDLVKRIQFGGDEVVQA--KDGLGSATLSMAQAGFRFAEAVLKGAAGEKGI ————————~—
--VEISGSDRDALVHRIQFGGDEVVQA--KEGKGSATLSMAHAGFRFVDSILKAVAGETGV-—-——————
--VEISGSDRDALVHRIQFGGDEVVQA--KEGKGSATLSMAHAGFRFVDSILKAVAGETGV-—-——————
--ALEDEKKIDALVHRVQYGGDEVVQA--KNGAGSATLSMAYAGYKFLHAVLAASTGDTTI——-—————~—
--DKLSPSQYKEFVHRVQFGGDEVVKA--KNGAGSATLSMAYAGYRFAENILDSISGPG-F-———————~
--DKLSAEQKKELIHRVQFGGDEVVKA--KDGAGSATLSMAYAGYRLAESLLKAAAG-EDV-—-——————
--GVLSDSDYKNFVHRVQFGGDEVVKA--KNGAGSATLSMAYAGYRFADYVISSLTGGATP-————————
--DILSEEQKKELIKRVQFGGDEVVQA--KNGAGSATLSMAYAGYRLAESILAAVNGKTDI——-——————
--AKLSTDQKKQLVHRVQFGGDEVVKA--KNGAGSATLSMAYSGYTFAEALLRAVKGERGV-————————
--QSLNDEQRDALVHRVQYGGDEVVQA--KKGAGSATLSMAYAGFQLAERLMKSAHGDNES—————————
--R--DKHAWERYVKRVQFGGDEVVKA--KDGAGSATLSMALAGYAFAEKVLKSLHLET-——————————
-——PLDMEQRKSLIHRVQYGGDEIVKA--KNGAGSATLSMAYAAFKITRKFVDLLLGNATS——-—————~—
--R--DSNVYESYVHRVQFGGDEVVKA--KDGSGSATLSMAWAGYTFAKKLLNSLHLNTAG-—-——————

--FPLTKDQLQQLVHRVQYGGDEVVQA--KNGAGSATLSMAHAAFKCAQGFVALLGGEQEE-—-——————
--FNNDLEEYKGYIKRIKFGGEEVVKA--KEGSGSATLSMALAGYNFIEIILENIKIARRS——-—————-
--AKLSKDQIDSLIHRVQYGGDEVVQA--KNGQGSATLSMAFAAFKVIQLLVPLVLKKIDY-—-——————
INTLISEEDVAKLTKRIQFGGDEVVKA--KNGQGSATLAMALAGFRVLEDLTSLLLDEVET ————-————
--G---SQHYGEFIHRVQFGGDEIVKA--KNGEGSATLSMALAGYKFTEEILKSIVHEK-S——-——————
--KSLDRDQINYLVHRVQYGGDEVVKA--KNGLGSATLSMAHAAFKVVNKFVSLLLGNVDQ-—-———-——
--E--KTNKYDEFINRVQYGGDEVVKAKAKDGSGSATLSMALAGSKFVNEVLQSVHRRDEHRKRVNRTSD

-—-SRLNEDQLKYLIHRVQYGGDEVVKA--KNGKGSATLSMAHAGYKCVVQFVSLLLGNIEQ---=--———-

i d 1vhRvgfGGdEVVKA KnGaGSATLsMAyagfrfae vlr v g
————— VEP---TYIYLR-GVTGGE---EIAN-ETG-----------VEFFSTLVELGRN-GAEK-AINIL
————— VEP---TYIYLR-GVTGGE---EIAN-ETG-------—----VEFFSTLVELGRN-GAEK-AINIL
————— IEP---AYIYLD-GIDGTS---DIKR-EVG--—---—---—-—--VAFFSVPVEFGPE-GAAK-AYNIL
————— IEP---AYIYLD-GIDGTS---DIKR-EVG-----—---—-—--VAFFSVPVEFGPE-GAAK-AYNIL
————— VEN---TFVYLS-GIPGGD---AVKSIIPG--------—---LDFFSVPVELGPS-GAVK-VINVL
————— VEN---TFVYLS-GIPGGD---AVKSIIPG--------—---LDFFSVPVELGPS-GAVK-VINVL
————— IES---SYVYLDDSIPGAK---ETKEIIKG-LYG----GESLDYFAMPVVLSKE-GIKEIKSDIL
-SSKVPDS---AYVYLPGLRDGAD---LQAKL-ND--—-—==———=—-—— VSFEFSVPVHLLNG-EISAFEDPLK
————— TEC---TFLYLDSSIKGAS---EAKKLVNN--------—---LDFFSLPVKLSKN-GIAAVEYDVL
-AGRIPDS---SYIYLPGVSGGKE---FSAKYVDG-—-———-————-—— VDFFSVPVVLSQG-EIRSFVNPFE
————— VEC---TFLNLDSSIKGAS---EARKLVKD-------—----LDFFSLPVQLGKN-GITEVKYDIL
————— VED---SFVYLDASIPGAS---EVRS-KTG-----------VDYLSLPVELGPQ-GAVSVQGGIL
-A--KYAS---SFIYLDDRIPGAS---YAKE-KLG-—-———-————-—— VDYVSLPTVIGAE-GIESIDSSIL
-—--TETAP---SFVYLPGITGGKE---VQKKLGT---—-—==—-——-—— DVEYFAVPVVFYRG-NVVGIDSRCL
————— LODT--LYISLKEASGNYIAPGAQELMA----—-—--—-—-FINVSYFSIPVITVSTK-GVTHVDSEIL
--DQHPIP---TFVYLPGLPGGKE---LQKKLNT--—-—-—==———-—— SVEFFSAPVKLEKG-IVVAVEHEWV
————— IDDI-VMYVPLTNRNHQEIAPGSNELRS------—--RYINDLLYFSIPLSINRN-GIKKIHYEIL
---VSGVP---TFVYLPGINGGSE---VQSKL-G-—————-—-—-—-—— GVDYFALPVVFSNG-SVSKVDSSIL
————— ISGT--FYVALKDAQGQPINSSAKRLLG------—---SINDLPYFAVPLEITSQ-GVDELDTSVL
-—--TDPLP---AFVYLPGLENGSA---AQKKLKD--=-—==———-—— TVDYFALPITLVDG-RAAKVDSTVL
————— YOGT--YYVSLLDRVGQPIGAGAGKLLA----—---—--LVDGCSYFAVPVSVTVGGGIRDVDYKVV
-SQSNVSS---CFVYLNGITNGAE---AQELIRK--YTGL---—-— KVEYFALPVELMNG-TVKGINLHVL
————— VEGA--FYLELQONDILGSVK--LRNLLN------—-—---EPELNYFAAPCKINYT-GTYLIDYSII
————— ISDSPGFFLAIRDSNQKPLDITDNDKLTNWLDENFQEKSKNIEFFELPITIDKH-GVKKIDYELL
-—QVATIP---AFVYLPGVLNGKK---VQDKLGK-—-—-——=———-—— DLEYFALPVNLTNG-CVTSVDDKIL
————— IHGI--CYVSLKDADGSPIAPGAEQLLK-------—--SIDDCSFFSIPMSISKK-GVTAIDFDII
RKNVTISS---TYVYLPGLSNGKE---VQEKLKN--LAGIRDASVRCEYFALPVVLEDG-RVTRVDKSIL
————— FKGT--YYISLKDEFNNQPIAKNADALLP------—-—--LVNNVPFFALPMTLTLD-GVQSVDSDII
-—-ETESLS---AFVYLPGLKNGKK---AQQLVGD---——==———— NSIEYFSLPIVLRNG-SVVSIDTSVL
————— IHGT--YYVPLKDANNFPIAPGADQLLP---—---—-—--LVDGADYFAIPLTITTK-GVSYVDYDIV

v yvyl g 1 veyfsvpv 1 gi id il



AfumMdh3
AfumMdh2
Y1lipMdh3
Y1lipMdh?2
LstaMdh3
LstaMdh?2
OpolMdh2
CaurMdh3
CaurMdh?2
CalbMdh3
CalbMdh?2
CjadMdh3
CjadMdh?2
LkluMdh3
LkluMdh?2
KlacMdh3
KlacMdh2
ZrouMdh3
ZrouMdh?2
TdelMdh3
TdelMdh?2
TblaMdh3
TblaMdh2a
TblaMdh2b
NcasMdh3
NcasMdh2
CglaMdh3
CglaMdh2
ScMDH3
ScMDH2
consensus

296
296
296
296
297
297
313
310
305
308
307
306
302
302
337
305
340
295
328
307
331
316
318
383
309
344
339
332
309
341
421

-QGV----TEQE-KKLLEACTKGLKGNIEKGIEFVKNTPPKL* -
-QGV----TEQE-KKLLEACTKGLKGNIEKGIEFVKNTPPK---
-PEA----NDYE-KKLLKVSIDGLYGNIAKGEEFIVNPPPAKI*
-PEA----NDYE-KKLLKVSIDGLYGNIAKGEEFIVNPPPAN*-
-SQV----SEYE-KGLLEVAYTGLAANIKKGVDFIVGAPEAKM*
-SQV----SEYE-KGLLEVAYTGLAANIKKGVDFIVGAPEAK* -
-SRV----NNKE-KELLKICCKTLAGNIAKGASFSQ*-—-—————
-LKV----TSEE-QEFVKVALKGLSSSIAQGTNFVAGSKI*---
-EKA----SADE-KKLLEVAIDQLSKNIEKGVAFATK*—-—————
ELTV----TKEE-KKLVEVALKGLKGSITQGTEFVNASKL*---
-NQI----SDDE-KKLLEVAIEQLQKNIEKGVSFAKK*—-—————
-TQL----DTEE-QRLFATIAVNTLKKNIVKGVAFVNKVKAKL* -
-DKI----DEHE-EELLEVAIDQLKTNIAKGVSFIKGTAA*-—--
-DEM----DPEE-RGLVDTCLKELSTNIDKGKQFVIGGSKL*--
-NKM----DDYERNTLLPVCLKNLQGNIETGLNFVN*-—-—————
-DKL----NDDE-KKLIAKCLPILEKNIKKGLAFSKQTKL*---
-ENL----DSYERDTLLPICLKTLEGNIETGLKLV*-=——————
-SSL----SSQE-KKLVSESVRQLVGNIDKGKKFALGAKL*---
-ERM----TKYERERLLAPCLGKLEGGIRNGLSL*--=-—-—————
-DRL----SAQE-HQLVERAVLELSTSIQKGTGFVVGGSKL*--
-QAM----SEYERTSMLPLCFAKLKNGIQAGRDASIV*—-—————
-KEILETGSSYT-LGLLKESVVQVNKDVIKGKQFGLQSKL*—-—-—
-NGL----NQFEKDVLLPKAIDELKGNAQKGERY*-—-———————
~LNI----SEYEKKVLLPPCIDQLIENFDQAKTIEV*—-—-—————
-DHL----SSKE-TQLVKVAVSELIVNIEKGKKFVLGAAKL*--
-DRM----DNYERNEMLPLCLPKLKNSIATGSKFGSQD*—-————
-DSI----SPKE-KEMVKIAIQELEKNVNKGKDFVSGQTKL*-—
-ENM----NIHERKELLPICLDQLEKNIAKGLDFSA*—-—-—————
-EKL----SPRE-EQLVNTAVKELRKNIEKGKSFILDSSKL*--
-NRM----NDMERNQMLPICVSQLKKNIDKGLEFVASRSASS* -
v t ek ll vi 1 nikg f£fv



Supplemental figure 4: Alignment of Ysh1 and Syc1 sequences.

AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥Yshl
Cjady¥shl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥shl
Cjadyshl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

1 MATKRKASALNAAVDDEPVDPSDELAFYCLGGGNEVGRSCHIIQYKGKTVMLDAGMHPAK

1 ——————- MSAKRQADFEPVDQSDYLEFVALGGGNEVGRSCHIINYRGKTVMLDAGVHPAL
1 ——————- MAEK---RESQTDDSDTFSEFVALGGGREVGRSCHVISFKGKTIMLDAGVHPAH
1 - MSEELNFHCLGGGNEVGRSCHIVEYKGKVVMLDAGVHPAF
1 - MAIDNPSEDASENFKEFFGLGGCNEVGRSSHILEYKNKVIMLDSGVHPGL
1 - MNEQONEFSDEENFKEFFGLGGCNEVGRSCHIIEYKNKVIMLDSGMHPAL
1 - MDNKIDDTDSFKEFIALGGGSEVGRSCHIIQYKGKTIMLDAGVHPAF
1 - MVOQEQTSNTSFKEFFSLGGSNEVGRSCHILQYKGKTVMLDAGVHPAH
l ____________________________________________________________
1 - MTQLENEVPDKDHLREFFSLGGSNEVGRSCHILQYKGKTLMLDAGIHPAH
l ____________________________________________________________
1 - MDALGKNSLKFFALGGGNEVGRSCHILQFKGKTIMLDAGVHPAH
l ____________________________________________________________
1 - MMEQPRNNSFKEFSLGGSNEVGRSSHMLOYKNKTVMLDAGVHPAY
1 MDTK--—---- QOSITTTAGSIKPQODFKFFALGGANEVGRSCHIIQYKGKTVMLDAGIHPAY
l ____________________________________________________________
1 - MNEQGNTPFKFEFSLGGSNEVGRSCHILQYKGKTIMLDAGVHPAY
1 - MDVKERSNQFREFFSLGGGNEVGRSCHIIQFKGKTIMLDAGIHPAY
l ____________________________________________________________
1 - MERTNTTTFKEFFSLGGSNEVGRSCHILQYKGKTVMLDAGIHPAY
l ____________________________________________________________
1 kfy lgg nevgrschiigykgktvmldagmhpa

61 EGFSALPFFDEFDLSTVDILLISHFHVDHSSALPYVLSKTNFKGRVEMTHATKAIYKWLI
54 NGLSALPFYDDYDLSTVDILLISHFHLDHAASLPYVMTHTDFKGRVEFMTHPTKAIYRWLL
51 SGLASLPFYDEFDLSTIDILLISHFHLDHAASLPYVMQKTNFKGRVEFMTHPTKGIYRWLL
41 SGAESLPFYDDFDLSKVDVLLISHFHLDHAASLPYVMQHTNFKGRVEMTYPTKAIYKWLL
50 SGMNSLPFFDEYDLSKVDILLISHEFHLDHAASLPYVMQOQTNFKGRVFMTHATKAIYRWLL
49 SGHASFPYFDEYDISKVDILLISHEFHVDHSASLPYVMQOQSNFRGKVFMTHATKAIYRWLM
47 SGIAALPFYDEFDLATVDILLISHFHLDHAASLPYVMOHTNFKGRVFMTHPTKAIYRWLL
47 QGLASLPFYDEFDLETIDVLLISHFHLDHAASLPYVMORTNFQGRVFMTHPTKAIYRWLL

50 QGLASLPYYDEFDLSTIDLLLISHFHLDHAASLPYVMQRTNFRGRVFMTHPTKAIYRWLL
45 QGYSSLPEFYDEFDLSKIDVLLISHFHVDHAASLPYVMQOKTNFQGRVEFMTHPTKAIYRWLL

46 QGYASLPYYDEFDLSKVDILLISHFHVDHAASLPYVMQOKTNFQGRVFMTHPTKAIYRWLL
55 QGLASLPFYDDFDLSTIDVLLISHFHLDHAASLPYVMQRTNFRGRVFMTHPTKAIYRWLL

45 QGMASLPFYDEFDLSTIDVLLISHFHLDHAASLPYVMOKTNFKGRVFMTHPTKAIYRWLL
46 QGMASLPFYDDFDLSIVDVLLISHFHLDHAASLPYVMQKTNFKGRVEFMTHPTKAIYRWLL

45 QGLASLPFYDEFDLSKVDILLISHFHLDHAASLPYVMQRTNFQGRVEFMTHPTKAIYRWLL

61 g slpfydefdls vdillishfhldhaaslpyvmgktnfkgrvimthptkaiyrwll



AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥Yshl
Cjady¥shl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥Yshl
Cjady¥shl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

121
114
111
101
110
109
107
107

110

105

106
115

105
106

105
121
169
160
156
151
170
163
151
156
161
154

155
164

155
156

157

181

ODNVRVSNTASSSDQ-—-—==——==—=———— RTTLYTEHDHLSTLPLIETIDENTTHTVNSIRI
SDYVRVSAISSN-—-—-—=====—=———— DASTLYTDADLNASFERIEAIDYHSTTEVEGIKEFE
SDEFVRVTSGAES-—-——===—=—=————— DPDLYSEADLTASEFNKIETIDYHSTMEVNGVKFEF
NDEVRVTSIADDNDEN--—-=——=———— SANFLYTDEDLNESLDRIETIDEFHSTIEVEGIRF
SDEVRVTSMTGGGDEGRTENNLTNAAGSANLYTDEDLMTSFERIETIDYHSTIEVDGIRFE
QODFVRVTSIGNSRSED-—--—--- GGGGEGSNLYTDDDIMKSEFDRIETIDYHSTMEIDGIRE
TDEFVKVTSIGS—-—-——=======————— TNTLYSDEDLLESFDKIETVDYHSTIEVDGIRF
SDEVKVINIGSSS—-——=——=—=———— TSKDDNLYTDEDLAESFDRIETIDYHSTMDVNGIKE
NDEFVKVTSIGDSPG-Q—-——-——-——— DSSNDNLYSDEDLAESEFDRIETIDYHSTMEVNGIKE
RDEVRVTSIGVSS—-—=-=—===—=——— GGKDDNLYTDEDLAESFDRIETIDFHSTVDVNGIKEF
RDEVRVTSIGNSA-—-=-—===—=——— TGKDENLYTDEDLAESFDRIETIDYHSTVDVGGIKEF
RDEFVKVTSIGGDA-—-=-=—====——— ENKDENLYNDEDLVESFDRIETIDYHSTIDVNGIKEF
RDEFVRVTSIGVNS--T-—-=-—-=-—--- IGNDDNIYTDEDLAESEFDKIETVDYHSTVDVDGIKE
RDEFVRVTSIGSQSS—-—-=-=-=—-=—--- NAEDDNLYSNEDLIESEDKIETIDYHSMIDVNGIKFE
RDEFVRVTSIGSSSSSM-—--—-—-—--- GTKDEGLFSDEDLVDSEDKIETVDYHSTVDVNGIKE
dfvrvtsia lytdedl sfdrietidyhstmev girf

TPFPAGHVLGAAMFLISIAGLNILFTGDYSREEDRHLIPAEVPKGIKIDVLITESTEGIS
TAYHAGHVLGAAMYFIEIGGIKILFTGDYSREEDRHLNIAEVPT-ERPDILITESTYGTS
TAYHAGHVLGAAMYTIEVGGVKVLEFTGDYSREEDRHLNQAEVPP-MKPDILICESTYGTG
TAYHAGHVLGAAMFFVELGGLKFLFTGDYSREEDRHLSSAELPP-SRPDLLITESTEGTA
TAYHAGHVLGACMYFVEVGGLKVLFTGDYSREEDRHLKVAEVPP-TRPDILITESTEGTA
TAYHAGHVLGACMYFIEIGGLKVLFTGDYSREENRHLHAAEVPP-LKPDILISESTEGTG
TAFHAGHVLGAAMYMIEISGLKILFTGDYSREESRHLNVAEVPP-TKPDILITESTEGTA
TAFHAGHVLGAAMFQVEIAGLRVLFTGDYSREMDRHLNSAEIPP-LPSDVLVVESTEGTA

TAYHAGHVLGAAMFQIEIAGLRVLFTGDYSRELDRHLNSAEIPP-FPSDVLIVESTEGTA
TAYHAGHVLGAAMFQIEIAGLRILFTGDYSRELDRHLNSAEIPP-LASDILIVESTEGTA

TAFHAGHVLGAAMFQIEIAGLRVLFTGDYSREMDRHLNSAEVPS-LPSDVLIVESTEGTA
TAFHAGHVLGAAMFQIEIAGLRVLFTGDYSREIDRHLNSAEVPP-LPSDILIVESTEGTA

tafhaghvlgaamf ieiaglkilftgdysre drhln aevpp dvli estfgta



AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥Yshl
Cjady¥shl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥Yshl
Cjady¥shl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

229
219
215
210
229
222
210
215

220

213

214
223

214
215

216
241
286
276
272
267
286
279
267
275
280
273

274
283

274
275

276

301

TNPPRLEREAALMKSITGILNRGGRVLMPVFALGRAQELLLILDEYWETHPEL---QKIP
THQPRIEKETRLLNLITKTIVNGGRCLLPVFSLGNAQELLLILDEYWONHPDL---DGIP
THLPRLEREQRLTGLIHSTLDKGGKCLLPVFALGRAQEILLILDEYWEAHPDL---QEFS
THVPRVEREAKLTHVIHSTIQQGGRCLLPVFALGRAQEILLILDEYWONNPEL---QNVP
THEPRLEKEARLMKLVHSTILKGGRILFPVFALGRAQELLLILEEYWSQONKDI---QONIN
TLEPRIELERKLTTHIHATIAKGGRVLLPVFALGNAQELLLILDEYWSQONEDL---QNVN
THOPRLEKELRLTNLIHSTLVKGGNVLLPVFALGTAQELLLILDEYWSNHQDL---ENVR
THEPRVNREKKLTSLIHSTVSKGGRVLLPVFALGRAQEIMLILDEYWSQHADDLGGGQVP

THEPRINRERKLTQLIHSTVTKGGRVLLPVFALGRAQELMLILDEYWSQHAEELGGGQVP
THEPRLNREMKLTQLVHSIVSRGGRVLMPVFALGRAQEIMLILDEYWNNHHEELGGGQVP

THEPRLNREKNLTQLIHSTVSRGGRVLLPVFALGRAQEIMLILDEYWSQHAEELGSGQVP
THEPRLHREKKLTQLIHSTVNKGGRVLMPVFALGRAQELMLILDEYWSQHKEELGSNQIP

th prl re rlt lihstl rggrvllpvfalgragelllildeyw nh e nip

IYYIGNTARRCMVVYQTYIGAMNDNIKRLEFRQRMAEAEASGDKSASAGPWDEFKEVRSLRS

VEYASSLARKCLAVYQTYINMMNDSIRKKF-R-=-=-=--=—-—-—---— DDRSNPFQFKHIRSLKN
IYYASALAKKCIAVYQTYINMMNDNIRRRF-R-=-=-====-——-—— DOKTNPFREKYIKNIKN
IYYASDLAKKCMAVYQRYVNMMNDSIRKKEF-T--===—==———— ETNONPFHFKYIKNITN
IYYASNLARKCMAVYQTYTSVMNDSIKLNPTG--=-=-=-—==-—==-—— SSKSNPEDEFKEIKSIKS
VEYASNLAKKCMAVYETYTGIMNDKIRLSSAS--—-=-—-=-—-—-—---— SEKSNPEDEFKYIKSIKD
VYFASSLAKKCLTVEFQTYVNMMNDNIRKAF-R-=-=-=-—-=—-—-—-—-— DENTNPFLEFKHVKNIKN
VEYASNLARRCMSVEFQTYVNMMNDDIRKKFR--=-=-=—-=—=—-—— DSQTNPFIFKNISYLKN
IFYASNLAKKCMSVFQTYVNMMNDDIRKKFK-=--=-====———— DSQTNPFIFKNISYLKN
IYYASNLAKKCMSVFQTYVNMMNDDIRKKFR-=-=-=====———— DSQTNPEVEKNISYLRN
IYYASNLARKCMSVFQTYVNMMNDDIRRKFR-=-=-=====———— DSQTNPEVEKNISYLKN
IYYASSLAKKCMSVFQTYVNMMNDDIRKKFR-=-=-=====—=—— DSQTNPFIFKNISYLRN
IYYASNLAKKCMSVFQTYVNMMNDDIRRKFR-=--=====———— DSQTNPFIFKNISYLRN
IFYASNLARKCLSVFQTYVNMMNDNIRKKFR-=-=-=-====———— DSQTNPFIFKNIAYIKN
IFYASNLAKKCMSVFQTYVNMMNDDIRKKFR-=-======—=—— DSQTNPFIFKNISYLRN
iyyas larkcm vygtyinmmnd irrkf d snpf fk i 1lrn



AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥Yshl
Cjady¥shl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥Yshl
Cjady¥shl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

346
324
320
315
335
328
315
323

328

321

322
331

322
323

324
361
406
384
380
375
395
388
375
383
388
381

382
391

382
383

384

421

LERFDDVGGCVMLASPGMLOTGTSRELLERWAPNERNGVVMTGYSVEGTMAKQLLNEPEQ
LERFDDLGPCVMVASPGMLONGVSRELLERWAPEAKNALILTGYSVDGTLAKQILNEPSE
LDREFDDMGPCVMVASPGMLOSGVSRSLLERWAPDPKNTLILTGYSVEGTMAKQIINEPNE
IEKINDLDSSVLIASPGMLONGISRKMLEKWSPDPRNSCILTGYSVEGTMAKILLTEPSE
VDRVHDIGPCVVVASPGMLOSGVSRQLLERWAPDPKNAVIMTGYSVEGTLAKDLLREPTA
LSKEFQDMGPSVVVATPGMLOAGVSRQLLEKWAPDGKNLVILTGYSVEGTMAKELLKEPTM
LDRFEDFGPTVVVASPGMLONGVSRELLEKWAPDSRNSVILTGYSVEGTLAKTLITEPDM
LDEFQDFGPSVMLASPGMLONGLSRDLLEKWCPDEKNLVLITGYSVEGTMAKFLMLEPDT

IDEFQDFGPSVMLASPGMLONGLSREVLERWCPEGKNLVLITGYSVEGTMAKFLMLEPDT
LDNFEDFGPSVLLASPGMLOSGISRDLLERWCPEDKNMVLITGYSVEGTMAKYLMVEPDT

LEEFQODFGPSVMLASPGMLOSGLSRDVLEKWCPDEKNLVLITGYSIEGTMAKFIMLEPDT
LDEFQDFGPSVMLASPGMLONGLSRDLLERWCPDEKNLVLITGYSVEGTMAKYLLLEPDT

le £ d gpsvmlaspgmlg gvsrellerw pe kn vvmtgysvegtmak 11 ep

IPAVMSRSAGGVSRRGLAGTDEEQKIMIPRRCTVDEISFAAHVDGVENRNEIEEVAAPVV

FSSIAG--—-=-—=—=———=————— GGIKVPRRLYVEEISFAAHVDYKONSEFIDLVNASNI
IPSAQN-—-=-—=—=—=———————— PDLKVPRRLAVEELSFAAHVDFQONSEFIDLVDSKNI
IPSTIN---=-===—————————— PDVMIPRKINIEEISFAAHVDYEQNSKFIELVNPKAT
IPSITN---=-===—=———————— PDMSIPRRISVDEISFAAHVDFIENSGFIDEVSPKKI
IQSATN--=-=—==—=—=———————— PDMTIPRRIGIEEISFAAHVDEFQONSEFIEKVSPSKV
IPSINN----===—=—=—————— PEOMIPRRINIEEISFAAHVDYEQNSKFIELVDPKSIT
LPSINN---=-=-===—==—=————— PDLTIPRRCQVEEISFAAHVDFQENLDFIEKISAANI
IPSVHN---=-=====-———————— PEITIPRRCQVDEITFAAHVDFRENLEFIELIGASNI
IPSINN----===—=—=—————— PEATIPRRCQIEEISFAAHVDFRENLEFIEKISAPNI
IPSINN----===—=—=—————— PEITIPRRCQIEEISFAAHVDFQENLEFIEKISAPNI
IPSINN----===—=———————— PEISIPRRCKIEEISFAAHVDFQENLEFIEKINASNI
IPSINN----===—=———————— PEVTVPRRCNVEEISFAAHVDFQENLEFIEKISANNI
IPSVSN-=-=-=-===—————————— PEVTIPRRCRVEELSFAAHVDFQENLEFIEQINASNI
IPSINN----===—=———————— PEITIPRRCQVEEISFAAHVDFQENLEFIEKISAPNI
ipsv n pdi iprr veeisfaahvdf n efie v i



AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥Yshl
Cjady¥shl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

AfumYshl
Lsta¥Yshl
YlipYshl
OpolYshl
CaurYshl
Calb¥Yshl
Cjady¥shl
LkluYshl
LkSycl
KlacYshl
KlSycl
TdelYshl
TdelSycl
Zrou¥Yshl
TblaYshl
TblaSycl
NcasYshl
Cgla¥Yshl
CglaSycl
Yshl
Sycl
consensus

466
427
423
418
438
431
418
426

431

424

425
434

425
426

427
481
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Suplemental figure 5. In yellow highlighting is the Gle2 binding site in S. cerevisiae NUP116 experimentally defined
by Bailer et al 1998. A similar sequence is clearly conserved in other genes. Retained introns are highlighted in

green.
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DEKETANGGERMVLSSKNDGEDSAT--KHHSR-—-—--—-—--—-— NMDE-ENKENV-—-—--— AD-
SKLTEKAHSPQTDLKDDHD--—-=-——=———— ES-—-—-——-——- TPDP-—-—-———-— QSKSP---
-GNSQEPPAEISSTPKSV-SES-TSTNEEWPEGYWISPSLEELQKMSATQLKSVPDFKVG
————— G-—-—---—----DSK-PKA-IEHEDVDDDGYYTLPSLSELKKKPLGELRAVKDFTVG
-QGEQQ-——=————— KQO-0GQO-DODSDVDSEGYWMSPSLOELKKKSLLELKSIPKFKIG
—————— RASEVSETKNIKPTRE-EDISFVDEDGYWMSPSLDELENMSLLELRKVSGFVVG
LTGTTVK-NDISIAEKVKPRGIIGDDISFTDDGYYMTPSLETLSSMTLLOLRKVSGLTIG

—-—-SIII-DTDKKRKVFHKSKLVEDDISFTENGYYISPSFETLESLTLMDARKVENLVIG
LO-PQE--VQPKEANQSKPRGIIGDDISFTDDGYYISPSLDTLASKTLPQLRKVSGLVIG
RNQSSDL-EESASDKNIKTRGIIGEDISEFTDNGYYISPSFESLSTKSLPOQLRKLSGLVIG
———————— DFTQTNIMKKASIDDEDDITWLDNGYSISPSLETLSSMSILQOLRKVSGLTVS
——————— SSVTSATDDELPHGLNTDDISFE-DDYYISPSFTTLNSLPEFVOQLRNVKNLIIG
———————— DKNISIPVTNSLGIHKDDFSYVGDKYYISPSLDTLTSMSYLOLLKVKGLIVG
KATSITIEPLQSENTTAFMDKKPLKNDISEFLDNGYYISPSLETLESTSLLDLRHVKNLVVG
———————— DICNENAISESKLDGIDDLEFVDENYYISPSLDTLATLSKYEIQKVENLVVG
NTTSVNKSSAIDSNNTKKEQLSDVNDISEFTDHGYYIIPSLDTLNGMPLVELRSVNGLVVG
-—--LOKQ-EYSEDDKKAVFADVAEKDASFINENYYISPSLDTLSSYSLLOLRKVPHLVVG
-NGSTSIPMIENEKISSKVPGLLSNDVTEFFKNNYYISPSIETLGNKSLIELRKINNLVIG

k i ddisf deg¥YyisPSletL smsllglrkv 1lvvg



OGAPODRAFT 1550 925 RTGYGKIEFLKPVDLTSILL--QKI-PEIIVFDKQSCIIYPDLN-TRPPVGEGFNIPATV
CJI97 002114 904 RKHYGKVKFLEPVDLSA-FNLDEIC-GNLITFGPKNVVIYPEDD-EKPKEGEGENIPAQV
CAALFM C306440W 941 RKHYGELEFLEPVDLTSIVNLDDIA-GNLVTFSNKTCVVYPDD--NKPKPGEGLNLPARTI
CYBJADRAFT 168 918 RRGFGKIEFLKDVDLTTQGSLASIP-GGVIVFLRQSCVVYPQODLMIAPGKGEGLNIPAKI

SAKLO0B11770g 1103 HRDYGKIEFLEPVDLSN-ISLPALC-GQLVVFQPKTCSVYANST-NKPEKGEGLNVRARTI
KLLAO F26697g 1017 HDDYGKIEFLKPVDLSL-IPLPSLC-GKLVIFENRCCTV-SYIG-DKPEKGQGLNLPAKI
TDELOBO7030 1051 HKDYGKIEFLEPVDLSN-IPLPLLC-GKIICFEPRACIAYPNST-SPPAEGEGINVRARI
ZYROOF00660g 1108 HKNYGKIEFLEPVDLSN-IPLALLC-GNIIIFEPKSCEFVYPYSS-TVPEPGEGINVRARI
TBLA OA10170 1025 HPPYGKIEFQAPVDLST-VPIIPLC-GDIISLTNDSFLI-ENEE-GDGNALNGMNVAAKTI
TBLA 0B06810 940 HKKYGHIEFLQONVDLSN-VPLKLLAHGQLVAFYPKSCSIYANSR-SKPAKGEGINVKCRI
NCAS 0A08290 922 HEDYGKIEFLEPVDLSN-ISLTSLC-GDIIRFSSRTCLVGGSDE-ATLSQCKGIDVAAKI
NCAS 0OH03150 959 RKDVGKVEFLKPVDLSN-VALNSIC-EGIIAFEPESFVAFGNYS-NPPQIGEGLNVSARV
CAGLOFO06171 921 NKQYGKIEFLDPVDLSD-IPLGSIC-DDLVVEFQPMSVLLYNNST-NVPEKGKGLNVRARI
CAGL0L04928 932 HKDYGKVEFLEPVDLVN-VPLNSIC-DKLIHFEPKTCILYPNSP-IKPKKGEGMNVPAKI
NUP116 997 HKSYGKIEFLEPVDLAG-IPLTSLG-GVIITFEPKTCIIYANLP-NRPKRGEGINVRARI
NUP100 844 HRNYGKVEFLEPVDLLN-TPLDTLC-GDLVTFGPKSCSIYENCS-IKPEKGEGINVRCRV
consensus 1621 hk yGkieFlepVDLsn lpl slc g 1li f pksciiy n rp kgeGlnv ari

OGAPODRAFT 1550 981 SLEGCFPLSKDTKKPITDPHHAVVKKHIRRLOMIPNTEFVGYDSISGTWQFKLEHV*-—--—
CJI97 002114 961 TLEGCYPINKKTKLSILDPKDEIVKKHIEKLKALPDMTEFKDYEPTTGNWTEFTFEHV*--—
CAALFM C306440W 998 TLEGCYPINKADKLPILDPKSEIVKRHIENLKTIPEMKFISYDPTNGHWTFEVQEMD*--
CYBJADRAFT 168 977 TLEGCFPLARDTRKPIKDVSHALYKKHLQRLONQPGTKFESYDSKTGTWTESVEYTVA*—

SAKLO0B11770g 1160 STSGCYPINKSNREPIKDPNHPILKRHVEKMKAIPGVKFESYDPQSGTWVETVDHTVA* -
KLLAO F26697g 1073 TLVGCYPKDKSSGKPIKDPTHPILKKHIENLKSMKEAQFESYDPETGSWCEVTEEPVV*—
TDELOBO7030 1108 SLYKCYPSDKATREPIKDATHQLVKKHIEKMKRQKQAKFESYDPVTGCWTEFVVQHPAH* -
ZYROOF00660g 1165 SCYKCYPADKATRAPIKDANHQLVKRHIEKLKKLPNTKEDSYDPVTGCYRFVVEHPITS*
TBLA OA10170 1081 TRYNCFPIRKENKEYIKDPSHPLMQRHIERLKSMPGVTFESFDPTTGMYVESSPNIVSVF
TBLA 0B06810 998 TLYDCYPTNIATGQPVLDSKHPSVALHVNKLKKKYSECFESYNPMDGILTLMIDHPILED
NCAS 0A08290 979 TCYRCYPKDRSTRKIVNNPDHQIVKRHIEKLKRLDGRKYENYNPLTGEYTESVQHAVSG*
NCAS 0OH03150 1016 TLYHCYATDKATRKPIKDENHPLVKREFTANLKKRENSFFENYNPSSGEYTFILDQITA*-
CAGLOFO06171 978 SCYNCYPLDKSTRKPIKDPNHRIMERYSEKLKKIPHTHFESYDPASGTYCEFTVDHALI*-
CAGL0L04928 989 TCEFDCFPINKSTREPILDANSTLLKKHIDKLKKVPGTKEVSYEEKTGKYVETVDEPIL* -
NUP116 1054 TCENCYPVDKSTRKPIKDPNHQLVKRHIERLKKNPNSKFESYDADSGTYVFIVNHAAEQT
NUP100 901 TLYSCFPIDKETRKPIKNITHPLLKRSIAKLKENPVYKFESYDPVTGTYSYTIDHPVLT*
consensus 1681 tly Cypldk trkpikdp h lvkrhieklkrip kfesydp tG ytftveh v

OGAPODRAFT 1550 --
CJI97 002114 --
CAALFM C306440W --
CYBJADRAFT 168 --

SAKLOB11770g --
KLLAO F26697g --
TDELOB07030 --
ZYROOF00660g 1224 -~
TBLA_0A10170 1141 L*
TBLA 0B06810 1058 *-
NCAS 0A08290 1038 --
NCAS_0H03150 --
CAGLOF06171 --
CAGL0L04928 --
NUP116 1114 *-
NUP100 960 --

consensus 1741



Supplemental figure 6: Alignment of GND sequences. Alternative exons are highlighted in yellow. Predicted PTS2 is in bold.
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1 ———————- MSTQAVARLAGINVGAPAR-——————— PLPSADFGLIGLAVMGONLILNVADHGEFTVCAYNRT
1 - MSTQAV—-———————————————————————— ADFGLIGLAVMGONLILNVADHGFTVCAYNRT
1 ————————- MSEPVARLAGLAGGFTRN-—-—————— SYPSGDIGLIGLAVMGONLILNAADHGYTVVAFNRT
1 - MSEPV-=-—=————-——————mm—m——————— GDIGLIGLAVMGONLILNAADHGYTVVAFNRT
1 - MTDTSNIKLRLNQVMSQVKVK—-———-—-—-———— PVADIALIGLAVMGONLILNMADHGYEVVAYNRT
1 - MTDTSNIK--—-—=-—==———=———=————————— PVADIALIGLAVMGONLILNMADHGYEVVAYNRT
l ——— = MSEAQGDIGLIGLAVMGONLILNAADHGEFTVVAYNRT
1 MSTPTFLSRLIMGAQERLSIVRRHL----—-———— TNHSSGDIGLIGLAVMGONLILNAADHGFTVVAYNRT
1 MSTPT----=—————————————————————————————— GDIGLIGLAVMGONLILNAADHGFTVVAYNRT
1 MSSAPKKMKNEFNALSRLSILSKQLSF----NNTNSSIARGDIGLIGLAVMGQONLILNMADHGYTVVAYNRT
1 MSSAPK-=—=——————————————————————————————— GDIGLIGLAVMGONLILNMADHGYTVVAYNRT
1 ————————- MSEPKQRLHQFAHTLPNSPDPYTNSNASPRGDIGLIGLAVMGONLILNAADHGYTVVAEFNRT
1 - MSEPK-—-—==-—=—-———=—————————————— GDIGLIGLAVMGONLILNAADHGYTVVAFNRT
l ——— = MSQPTGDIGLIGLAVMGONLILNAADHGYTVVAYNRT
1l ———————— MSEPAGDIGLIGLAVMGONLILNAADHGEFTVVAYNRT
1l == MAAVADFGLIGLAVMGONLILNVADHGEFTVVAYNRT
l ————— === MSADFGLVGLAVMGONLILNVVDHGEFSAVVYNRT
l ————— === MSADFGLIGLAVMGONLILNAADHGFTVCAYNRT
l ———————— === MSADFGLIGLAVMGONLILNAADHGFTVCAYNRT
l ————— === MSADFGLIGLAVMGONLILNIADHGYTVVAYNRS
l ————— === MSADFGLIGLAVMGONLILNAADHGFTVCAYNRT
1l ———————— MSKAVGDLGLVGLAVMGONLILNAADHGEFTVVAYNRT
1 gDigLiGLAVMGQONLILNaaDHGftvvayNRt

56 TSKVDRFLANEAKGKSIVGAHSVEEFCAKLKRPRRIMLLVMAGKPVDDFIESLLPHLEEGDIIIDGGNSH
39 TSKVDRFLANEAKGKSIVGAHSVEEFCAKLKRPRRIMLLVMAGKPVDDFIESLLPHLEEGDIIIDGGNSH
55 VSKVDHFLANEAKGKSVVGAHSIAELCAKLKKPRRVILLVKAGKAVDDFIDLLLPHMEPGDIIIDGGNSY
38 VSKVDHFLANEAKGKSVVGAHSIAELCAKLKKPRRVILLVKAGKAVDDFIDLLLPHMEPGDIIIDGGNSY
56 TSKVDHFLENEAKGKSIIGAHSIKELCALLKRPRRIILLVKAGAAVDSFIEQLLPYLDKGDIIIDGGNSH
43 TSKVDHFLENEAKGKSIIGAHSIKELCALLKRPRRIILLVKAGAAVDSFIEQLLPYLDKGDIIIDGGNSH
38 VSKVDHFLANEAKGKSILGAHSVEELCAKLKRPRRVILLVKAGDAVDNFINQLLPHMEKGDIIIDGGNSH
52 VSKVDDFLNNEAKGKSIIGAHSIEELCANLKRPRRIVILVKAGKPVDAFIEQLLPHLEKGDIIIDGGNSH
38 VSKVDDFLNNEAKGKSIIGAHSIEELCANLKRPRRIVILVKAGKPVDAFIEQLLPHLEKGDIIIDGGNSH
68 TAKVDRFLENEAKGKSILGAHSIKELVDQLKRPRRIMLLVKAGAPVDEFINQLLPYLEEGDIIIDGGNSH
39 TAKVDRFLENEAKGKSILGAHSIKELVDQLKRPRRIMLLVKAGAPVDEFINQLLPYLEEGDIIIDGGNSH
64 VSKVDHFIENEAKGKSIIGARSIQELVDNLKRPRRIILLVKAGAAVDAFIEQLLPYLEKGDIIIDGGNSH
38 VSKVDHFIENEAKGKSIIGARSIQELVDNLKRPRRIILLVKAGAAVDAFIEQLLPYLEKGDIIIDGGNSH
38 VSKVDHFLENEAKGKSIIGAHSVKELIDNLKRPRRIILLVKAGAAVDAFIEQLLPYLDKGDIIIDGGNSH
38 VSKVDHFLANEAKGKSIIGAHSVEELCRNLKRPRRIILLVKAGDAVDAFIQQLLPFLEKGDIIIDGGNSH
37 TSKVDHFLENEAKGKSIVGAHSLEELVSKLKKPRKIMLLVKAGKPVDYLINDLVPLLDKGDIIIDGGNSH
35 TSRVDEFLANEAKGKNIQGAHSIKEFVDKLKRPRKLMLLVKAGKPVDYLIGDLLPYLEEGDIIIDGGNSH
35 TSKVDAFLANEAKGKSIVGAHSLQELVSKLKRPRRVMLLVKAGGAVDTTIDSLVPFLEKGDIIIDGGNSH
35 VSKVEHFLANEAKGKSIVGATSIDDFLSKLKRPRKVMLLVKAGAPVDALINELVPRLEKGDIIIDGGNSH
35 VDKVHQFLDNEAKGKSIIGAESIEDLVAKLKRPRKIMMLVKAGAPVDGLIAQLVPHLEKGDIIIDGGNSH
35 QSKVDHFLANEAKGKSIIGATSIEDFISKLKRPRKVMLLVKAGAPVDALINQIVPLLEKGDIIIDGGNSH
38 QSKVDRFLANEAKGKSIIGATSIEDLVAKLKKPRKIMLLIKAGAPVDTLIKELVPHLDKGDIIIDGGNSH
71 vskVdhF1laNEAKGKsiiGAhSieelvakLKrPRrimlLvkAGapVD fIeqllP 1lekGDIIIDGGNSh
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FPDSNRRTKYLKEKGIREFVGSGVSGGEEGARYGPSLMPGGNEEAWPFIKDIFQSIAAKSDGEACCDWVGD
FPDSNRRTKYLKEKGIREFVGSGVSGGEEGARYGPSLMPGGNEEAWPFIKDIFQSIAAKSDGEACCDWVGD
FPDSNRRCKELAAKGFLEFVGSGVSGGEEGARYGPSLMPGGNEAAWPYIKNIFQDIAAKSDGEPCCDWVGD
FPDSNRRCKELAAKGFLEFVGSGVSGGEEGARYGPSLMPGGNEAAWPYIKNIFQDIAAKSDGEPCCDWVGD
FPDSNRRYEELNEKGILEFVGSGVSGGEEGARYGPSIMPGGNKEAWPHIKKIFQDISAKADGEPCCDWVGD
FPDSNRRYEELNEKGILEFVGSGVSGGEEGARYGPSIMPGGNKEAWPHIKKIFQDISAKADGEPCCDWVGD
FPDTNRRYAELKEKGIYFVGSGVSGGEEGARYGPSLMPGGAPEAWPHIKEIFQSIAAKSDGEPCCDWVGD
FPDTNRRFEELKQQGILEFVGSGVSGGEEGARYGPSLMPGGHPDAWPHIKDIFQSIAAKSDGEPCCDWVGD
FPDTNRRFEELKQQGILFVGSGVSGGEEGARYGPSLMPGGHPDAWPHIKDIFQSIAAKSDGEPCCDWVGD
FPDSNRRYEELAKKGILEFVGSGVSGGEEGARTGPSLMPGGNEKAWPHIKDIFQDVAAKSDGEPCCDWVGD
FPDSNRRYEELAKKGILEFVGSGVSGGEEGARTGPSLMPGGNEKAWPHIKDIFQDVAAKSDGEPCCDWVGD
FPDSNRRYEELKGKGIREFVGSGVSGGEEGARYGPSLMPGGDAEAWPYIKEIFQSISAKSDGEPCCDWVGP
FPDSNRRYEELKGKGIRFVGSGVSGGEEGARYGPSLMPGGDAEAWPYIKEIFQSISAKSDGEPCCDWVGP
FPDSNRRYEELKGKGIYFVGSGVSGGEEGARYGPSLMPGGAEEAWPHIKEIFQAISAKSDGEPCCDWVGP
FPDSNRRYDELKEKGIYFVGSGVSGGEEGARYGPSLMPGGAEEAWPHIKDIFQSISAKSDGEPCCDWVGP
FPDSNRRFEELEKKGILEFVGSGVSGGEDGARYGPSLMPGGAEEAWPHIKPIFQAISAKSDGEACCDWVGP
FPDTNRRYEELKQKGIHFVGSGVSGGEDGARWGPSLMPGGDEAAWPATIKSIFQSVSAKSDGEPCCDWVGP
FPDSNRRYEALKEKGILEFVGSGVSGGEEGARNGPSLMPGGAEEAWPYIKDIFQSISAKADGEPCCDWVGP
FPDTNRRYEELKQKGILEFVGSGVSGGEDGARYGPSLMPGGAEEAWPHIKDIFQSISAKSDGEPCCDWVGP
FPDSNRRYEELKAKGILEFVGSGVSGGEDGARYGPSLMPGGAEEAWPHIKEIFQSISAKSDGEPCCDWVGP
FPDSNRRYEELKKKGILEFVGSGVSGGEEGARYGPSLMPGGSEEAWPHIKNIFQSISAKSDGEPCCEWVGP
FPDTNRRYEELTKQGILEFVGSGVSGGEDGARFGPSLMPGGSAEAWPHIKNIFQSIAAKSNGEPCCEWVGP
FPDsNRRyeeLk kGilFVGSGVSGGEeGARYyGPS1IMPGG eeAWPhIKdAIFQsisAKsdGEpCCAWVG

EGAGHFVKMVHNGIEYGDMQLICEAYDIMKRGLGMPVNEIADVFAKWNKGVLDSFLIEITRDVLYEFND-N
EGAGHFVKMVHNGIEYGDMQLICEAYDIMKRGLGMPVNEIADVFAKWNKGVLDSFLIEITRDVLYEFND-N
EGAGHFVKMVHNGIEYGDMQLICEAYDILKRGAGFTDKEIGDVFTQWNKGVLDSFLIEITRDILYEFND-D
EGAGHEFVKMVHNGIEYGDMQLICEAYDILKRGAGFTDKEIGDVFTQWNKGVLDSFLIEITRDILYEFND-D
AGAGHFVKMVHNGIEYGDMQLICEAYDLMKRGAGFTNEEIGDVFAKWNNGILDSFLIEITRDIFKYDD-G
AGAGHFVKMVHNGIEYGDMQLICEAYDLMKRGAGFTNEEIGDVFAKWNNGILDSFLIEITRDIFKYDD-G
AGAGHYVKMVHNGIEYGDMQLICEAYDLMKRVGGEFSDKEISDVFAKWNKGVLDSFLIEITRDILAYND-T
GGAGHYVKMVHNGIEYGDMQLICEAYDLLKRVGKFTDKEIGDVFAKWNKGVLDSFLIEITRDIMYFNDPT
GGAGHYVKMVHNGIEYGDMQLICEAYDLLKRVGKFTDKEIGDVFAKWNKGVLDSFLIEITRDIMYFNDPT
AGAGHYVKMVHNGIEYGDMQLICEAYDLMKRVGKFEDKEIGDVFATWNKGVLDSFLIEITRDILYYNDPT
AGAGHYVKMVHNGIEYGDMQLICEAYDLMKRVGKFEDKEIGDVFATWNKGVLDSFLIEITRDILYYNDPT
AGAGHYVKMVHNGIEYGDMQLISEAYYIMKTVGGLTDKEIGDVFAQWNKGVLDSFLIEITRDILYYND-T
AGAGHYVKMVHNGIEYGDMQLISEAYYIMKTVGGLTDKEIGDVFAQWNKGVLDSFLIEITRDILYYND-T
AGAGHYVKMVHNGIEYGDMQLITEAYDIMKRVGGEFTDKEIGEVFTKWNKGVLDSFLIEITRDILLYDD-V
AGSGHYVKMVHNGIEYGDMQLITEAYDIMKRIGGEFTDKEIGEVFSQWNKGVLDSFLVEITRDILLYDD-V
AGAGHYVKMVHNGIEYGDMQLICEVYDILKRVGGFEDKEISEVFAKWNTGVLDSFLIEITRDILKKND-T
AGAGHFVKMVHNGIEYGDMQLICEVYDILKRVGKFEDKEIGEIFEKWNKGVLDSFLIEITTDILKKND-K
AGAGHFVKMVHNGIEYGDMQLICEAYDIMKRVGGFTNKEIADVFATWNKGVLDSYLIEITRDILKEFDD-V
AGAGHYVKMVHNGIEYGDMQLICEAYDIMKRVGHFTDKEIGDVFETWNKGVLDSFLIEITRDILKEND-V
AGSGHYVKMVHNGIEYGDMQLICEAYDIMKRIGGFTDKEISEVFGKWDTGVLDSFLVEITTNILKKDD-V
AGAGHYVKMVHNGIEYGDMQLICEAYDIMKRLGGFTDKEISDVFAKWNNGVLDSFLVEITRDILKEFDD-V
AGSGHYVKMVHNGIEYGDMQLICEAYDIMKRIGREFTDKEISEVEFDKWNTGVLDSFLIEITRDILKEFDD-V
aGaGHyVKMVHNGIEYGDMQLIcEaYdimKrvggftdkEIgdvFakWnkGvLDSfLiEITrdil £fnD
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DGTPLVEKILDKAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSATIKDERIRASSLLDGPTPQ---FT
DGTPLVEKILDKAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSAIKDERIRASSLLDGPTPQ---FT
DGTPLVEKILDTAGQKGTGKWTAINALDLGMPVTLIGEAVFARTLSATKPERVRASKILTGPVPA---FK
DGTPLVEKILDTAGQKGTGKWTAINALDLGMPVTLIGEAVFARTLSATKPERVRASKILTGPVPA---FK
SGTPLVEKISDTAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSALKQERVRASKVLDGPEPV--KFT
SGTPLVEKISDTAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSALKQERVRASKVLDGPEPV--KFT
DGTPLVEKILDSAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSALKEERGRASTLLAGPSSA--PKI
DGKPVVEKILDTAGQKGTGKWTAVNALDLGMPVTLIGEAVFARCLSALKDERTRAANVLKGPIVEGESPI
DGKPVVEKILDTAGQKGTGKWTAVNALDLGMPVTLIGEAVFARCLSALKDERTRAANVLKGPIVEGESPI
DGKPLVEKILDTAGQKGTGKWTAVNALDLGIPVTLIGEAVEFSRCLSAMKAERVEASKALKGPQVTGESPI
DGKPLVEKILDTAGQKGTGKWTAVNALDLGIPVTLIGEAVFSRCLSAMKAERVEASKALKGPQVTGESPI
DGTPLVEKILDQAGQKGTGKWTAMNALDLGIPLTLVGEAVFARCLSAVKGERVKASSILPGPQIPK-DAV
DGTPLVEKILDQAGQKGTGKWTAMNALDLGIPLTLVGEAVFARCLSAVKGERVKASSILPGPQIPK-DAV
DGTPLVEKILDSAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSSLKDERIRASKVLPGPTIAK-DVV
DGTPLVEKILDSAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSSLKDERVRASKLLPGPQIPK-DAV
DGVPIVEKILDTAGQKGTGKWTAINALDLGQPVTLIGEAVFSRCLSALKAERGRASKVLPGPEIPK-NAT
DGVPLVEKILDTAGQKGTGKWTAVNALDLGQPVTLIGEAVFSRCLSATIKPERTRASKILPGPEIPD-GVV
DGKPLVEKILDSAGQKGTGKWTAMNALDLGMPVTLIGEAVFARCLSSLKSERTRASKVLPGPTVPK-DAV
DGKPLVEKIMDTAGQKGTGKWTAINALDLGIPVTLIGEAVFSRCLSALKSERIRASKTLLGPEVPK-DLI
DGKPLVEKIMDSAGQKGTGKWTAINALDLGMPVSLIGEAVFARCLSALKCERVKASKTLPGPEIPK-DLI
DGKPLVEKIMDTAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSALKNERIRASKVLPGPEVPK-DAV
DGKPLVEKIMDTAGQKGTGKWTAINALDLGMPVTLIGEAVFARCLSATIKDERKRASKLLAGPTVPK-DAT
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Supplemental figure 7. Alignment of Src1/Heh2 sequence. A: The alternative exon of
SCR1/HEH?2 orthologs is translated in two different reading frames. Sequence logos depict the
most conserved regions in each reading frame. B: alignment of the constitutive exons. C:
Alignment of the alternative exon in the full-length frame. D: Alignment of the alternative exon in

the truncated frame.

A.

Conservation in full length reading frame:

Conservation in truncated reading frame:
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AfumSrcl 1l === MADGLDYLSPDFDLNTLTVPRLRSILVSHDV
LstaSrcl 1l ————— === MDDLSYLEPNFDPQKLRVPELRRVLLMHDV
YlipSrcl 1l ————— === MDSYEYLTEGFDPKSLRIADLRRIFAHHDI
OpolSrcla 1 MQORRGAGLRDRVSIGDCFSFKAFSVTIAPIPQRQRALTPEFDLNSLRVIDLKKILHKRGV
OpolSrclb 1l ————— === MDSVEYLDPDFDPHKVTVPRLRSILVDRKI
CaurSrcl l ——————— === MEKDYLSNDFDPSRIKVAQLRSILRENDT
CalbSrcl l ————— MDHLKEDEFDPTTFTAAQLRKVLNLHETI
CjadSrcl 1l ————— === MDPEVYLQPDFDPAKHKMADLRNILLQNDV
LkluSrcl l ——————— === MDSEYLLEGFDPKTLKVAQLRRILVEHGV
KlacSrcl 1 - MSKEEDSSAADSSFNDSILKDDFDLSTLKIAQLKTVLTSNEI
TdelSrcl l ——————— === MDTKYLEPGFDPSSLKVAQLRRILTENGV
ZrouSrcl l === MDEYLKPGFDPRSLKVAQLRRILTENNV
TblaSrcla 1l ————— === MDSLEYLEDGFDPSSLTVKQIKRILDEHKV
TblaSrclb l ————— === MYTKHLEPGEFNTKLLKLAQLKQILRENGV
NcasSrcla 1l === MNNEYEYLKPNFKFKSLTVSQLRRILVENNV
NcasSrclb l ——————— === MEKKYLESGFDLKKLRVPELKKILAENNV
CglaSrcla l ——————— === MVTNILVPGFKPESLTVAKLRRVLTEHGV
CglaSrclb 1l ——— = MSENRQGIDLSKLTAAQLRFVLAENKV
Srcl 1l === MNSDLEYLEDGEFDPNSMKVATLRRILVENNV
Heh?2 1l = MDHRNLDPKTLKVSQLRRVLVENDV
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LstaSrcl 336 FRAECEPDYVYVASIWSLG--GIMPFAPKCVPDTEKLQRARILMEESLQLLRERYADVQC
YlipSrcl 636 FELECHEGFVAEAHPLSEFN--GFLPLPPKCVYDTR----IVSVAQQVLDYLRLQONSYAEC
OpolSrcla 467 SRLYCDRDYTIHKPLKSLEF--GLIPTYQTCVLDSVKVKKIDKMVKVATDLLNRRNAEYKC
OpolSrclb 384 SKLECKSGYTVSRPWQSLL--GLIPRMEQCVYDENRLEKIKLMTEFTLDILRRKNGKE--
CaurSrcl 523 LKLACYEDFVEYKPWYYDYWPAFDPKAKKCIPDTKKAEKVELMIEEALDLLRARNANIQC
CalbSrcl 654 LEIGCFEDFMEYKPWEDFI----VPGHKKCIPDTKKAEKLEIMIDVALDLLRSKNAAIQC
CjadSrcl 607 LTIKCKEDYIVNQPWYKFY--NVFPFPDYCVKDHEKENAISEVVAKSLDLLRTRNAAVKC
LkluSrcl 540 MRIKCKPDYAITPSKLSLY--GLFPVSDYCVKDSKKEKLISEVVKKSLELLRTKNSRIKC
KlacSrcl 488 LEIKCKPGYIVEESPLSLH--GLIPVHAKCVKDSRKQKLVQEVVKKTLELLRTKNAQESC
TdelSrcl 472 MKMKCGPEYTLQPNRWSLH--GLIPLSDACVKDSRREKLIGEVVKKSLEFLRTKNAQHSC
ZrouSrcl 441 MQLKCRPEYALKRNPFSLY--GLLPLSDSCVKDSEREKLIGEVVDKSLQFLRVKNARVAC
TblaSrcla 838 MQOMKCKPDHIIRKNIEFNLF--GSLPLPDSCVRDNKREKIVNEIVKKSLEFLRAKNSAVSC
TblaSrclb 580 MNANCQSGFEFTYSFENFY--GLIPMRRHCEKMKLDTKKLNKILTNIMAILTKKNTEAIY
NcasSrcll 724 LKLKCKPKYRLVKPLLGLN--GLLPLSDSCVRDDQREQLVSEAVRKSLDFLRSKNAQISC
NcasSrclb 554 MQLICDNNYERTTNYLSLEF--KLIPLADSCHEASA--ERVLEIANHLTDVLRKQNARIQC
CglaSrcla 505 LELRCKPGYRLQONSLYSLN--GLIPIGASCEKDDERERMISEIVAKALELLRIKNAQVEC
CglaSrclb 345 LOMSCKDGYVLRKSWWNLE--SLLPLADKCITKRKAANKKT-PLLFALDLLRTQNANTHC

Srcl 529 LKLKCKPDYKLAPSRLDFL--EIIPAQGKCVKDDKKQQLVSEVVEKSLEFLRAKNAQISC
Heh?2 394 MNVECEPGYEPKSSILETY--GIIPFPKYCAKDESKEKEVDELVWKVNEYLKKKNAQHEC
consensus 1 1kChpdy 1 wsl glipl Cvkdsrk rlv evv kslellLr kna v c
AfumSrcl 462 GERLEDGKEVTSPEMSEAD----LKQATIAQKRRRGMSDTEFDELWKGALG-EIVAKDEVVTKTKQ
LstaSrcl 394 GRG---GKGQNDPTVAVVD----LRAKLFSMKSPSLPDNAFQELWEQAFK-DLVEQEEVY
YlipSrcl 690 GSP--ESEA---TGFDVQVKTEFTYDELYDYGRKNV-HAFDDKVWAQAMK-AVGEQEDII
OpolSrcla 525 GRG--EDHE---VGMAIPH----LQONYIIETF--DLKDDDEFDYLWEKTFA-VLKQRPELV
OpolSrclb 440 --———=-—-=--————-— MTLEE----LHNFLKATKSADMVDEDFEEYWLRFVTEQISKEPETIK
CaurSrcl 583 GSTSVDNFE---AGIESRE----LHDLLLALKAPYITEEEFEELWKRSVV-ELEKEPEITV
CalbSrcl 710 GQNPND-EE---SGIKLND----LHDLLLSMKAPYITIDEFEELWDRSVI-ELEKEPDIIVR
CjadSrcl 665 GDG--DDLE---VGISDDE----LYEFFYNSKKPSISDEEFDNIWSKVLE-DLEKEPEIIVR
LkluSrcl 598 GES-DNDFE---SGITEEE----LHQIFYESRAPWINDEEFNDLWVQVVE-DLKNEPEIIW
KlacSrcl 546 GED-EDDYK---SGISNAE----LYEIFYESKKPWINDEEFDALWQQVEV-DLKEEPEIIW
TdelSrcl 530 GEG-KDDLK---SGMTEEE----LYQIFYESRAPWINDEEFDELWAQAVA-DLIQEPEITW
ZrouSrcl 499 GEC-SDDIK---CGILEDE----LYQIFYESKAPWINDEEFDELWIQAVA-DLKKEPEITW
TblaSrcla 896 GEG-TDDLK---SGVSSQD----LYNIFNEARPAWIDDSNFEEIWSQVVK-HLKDQKDILW
TblaSrclb 638 FLN------ SNYVTFSKDD----LYEFLLGR--YFNDGKEVDIYFETVVK-SLKNNPDIVW
NcasSrcla 782 GDG-NDDIK---SGLNENE----LFQIFNEARAAWISDEEFNEIWDQVVS-NLKNEPEIIY
NcasSrclb 610 GKG-ANDLK---SGLSEKH----IFNLLS-LWYTWVHEENFDDLWLNVQS-ELKKKPDISF
CglaSrcla 563 GES-SDDIE---SGITEEI----VYQIFEESKKDWISEEQFNELWSSVIK-QLEKEPEITM
CglaSrclb 402 GSTLPDNYQ---AGMLEKD----LENNVYEEYRDMMTKESFEKEWAVLSN-SLKRLPEIYY
Srcl 587 GDG-KDDIE---SGMTEDA----LYQIFNEARAPWIRDDEFEDLWIQVIK-DLTEEPEILW
Heh?2 452 GEG-ENLFE---SGETETK----LYDIFSHSRPSWESQREFNDHWKNVLE-ILKKKDDIIW
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C.

AfumSrcl dist
LstaSrcl
YlipSrcl prox
OpolSrcla
CaurSrcl prox
CalbSrcl prox
CjadSrcl_prox
LkluSrcl dist
KlacSrcl dist
TdelSrcl ret
TdelSrcl dist
ZrouSrcl ret
ZrouSrcl dist
TblaSrcla dist
TblaSrclb
NcasSrcla ret
NcasSrclb
CglaSrcla dist
CglaSrclb
Srcl dist
Heh2
consensus

AfumSrcl dist
LstaSrcl
YlipSrcl prox
OpolSrcla
CaurSrcl prox
CalbSrcl prox
CjadSrcl_prox
LkluSrcl dist
KlacSrcl dist
TdelSrcl ret
TdelSrcl dist
ZrouSrcl ret
ZrouSrcl dist
TblaSrcla dist
TblaSrclb
NcasSrcla ret
NcasSrclb
CglaSrcla dist
CglaSrclb
Srcl dist
Heh2
consensus

AfumSrcl dist
LstaSrcl
YlipSrcl prox
OpolSrcla
CaurSrcl prox
CalbSrcl prox
CjadSrcl_prox
LkluSrcl dist
KlacSrcl dist
TdelSrcl ret
TdelSrcl dist
ZrouSrcl ret
ZrouSrcl dist
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743
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636
763
717
650
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948
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834
661
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455
639
504
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740
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605
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643
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623

TblaSrcla distl1021

TblaSrclb
NcasSrcla ret
NcasSrclb
CglaSrcla dist
CglaSrclb

Srcl dist

Heh2

consensus

740
933
706
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504
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HLS------- QANGYEKNRVFRSTSKK----YIGLRC---RFEREISNTYHRFSHFIWTV
HLS------- QANGYEKNRVFRSTSKK----YIGLRC---RFEREISNTYHRFSHFIWTV
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LLIALATLFLYRLSSSYSE-—------ RKAKVQDLVRQSMSILSEQQTRSDS-DHSGNTPR
ASAAIVG--—-——————-- KEWYNQRKREQQHVSELVNQVNEMMMTQAREHDADSTGLKQPR
VLFASLIKYI---SVKFTQYRNKRIL----VNDLTTKTIEKLRKQAELY---RLGQSPQP
LLVVIMTFVI---RAKHREARLQAHR----VETLYNEVLSKLRKQARNA---RDSENVPA
VLAFITIKII---QYKYRQYQLYSVK----IDILYEEVLKKLKTQSNMT---KENPEVNP
LASLVIFTTL---YLWYSQYQQRQSK-—---IREVSAVIISKLOKQQORDA-INDTTGLTNR
SVILLMVQAI---KYKLOQRYFEEQKK----VETLTEQVIKKLKRTANE-—-—--— TVGNKPK
VSLLVIVQLL---KRYISKKLQERER----IEKISQQVIKRLQQAII-—-————- LOKQPR
ITISILIKLI---SYKIRNYYKQREA----VDHISKKVIIRLKATKKQ----- Q--QGAN
ITISILIKLI---SYKIRNYYKQREA----VDHISKKVIIRLKATKKQ----- Q--QGAN
ILGALLGKFL---LSINRKLSQEKAK----VDKLTRKVVDRLKSTKRS----- EE-SETP
ILGALLGKFL---LSINRKLSQEKAK----VDKLTRKVVDRLKSTKRS----- EE-SETP
SILVIIGKIL---HLKVKWTIQEQNR----INDIATDIIASLKKKKMEQ-L---HPNTPP
PLLYITIITIFLITLVSY-KTYLTRKK----VQHIVQRVVIDLKSAKR-—-————-- SDNSLD
VSILVLVKIL---ERKLRNYYETKVK----IINLTRKVINELKQVKK-—-—-——-- NGRSPK
LLLIFIIYGL---WNYVHGIFERRHGDAANIEQLFVTTLRLLODAKK-—--=--—---— EKDMP
LGFIISIAVI---RYRIKTYFEQKKK----IANYTNEVIELLKDKKA-—-----— TDKGDA
LTIFSCTVTL---EIILQKLWKCONRENAFVEKSTEKALEKLREAS————-—---— RDPEVK
FLLIVISKVI---EIKLKNYYRKKAR----IEELVTQTMEKLKFQKIKS-M--SDPKENA
LGVLFLIKKI---QSTLDNYVQGEQI----IEKLVKEAIDKLKDVKK------- NKGEEP
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AfumSrcl dist 611
LstaSrcl 540
YlipSrcl prox 862
OpolSrcla 661
CaurSrcl_prox 745
CalbSrcl prox 875
CjadSrcl prox 835
LkluSrcl dist 771
KlacSrcl dist 721
TdelSrcl ret 727
TdelSrcl dist 702
ZrouSrcl ret 696
ZrouSrcl dist 670
TblaSrcla dist1070
TblaSrclb 788
NcasSrcla ret 979
NcasSrclb 755
CglaSrcla dist 734
CglaSrclb 553
Srcl dist 762
Heh2 605
consensus

AfumSrcl dist 668
LstaSrcl 596
YlipSrcl prox 918
OpolSrcla 718
CaurSrcl prox 801
CalbSrcl prox 931
CjadSrcl prox 890
LkluSrcl dist 828
KlacSrcl dist 777
TdelSrcl ret 784
TdelSrcl dist 759
ZrouSrcl ret 753
ZrouSrcl dist 727
TblaSrcla distl1127
TblaSrclb 844
NcasSrcla ret 1036
NcasSrclb 812
CglaSrcla dist 790
CglaSrclb 609
Srcl dist 819
Heh2 663

consensus

YIPIGOLRDDVLRSEL-HGKRREELWRRVRNVV--EGNANIRAAVREGRGGDVARVWEWI
YVIMSOQLKDNLLEDTY-DAAERRRVWGSVQKLV--EANTNVRSROME-VHGEIMRIWEWI
FLPVPQLRDELLVDTA-TSKRKASLWKKVADTV--EQNANVESQTKE-VRGEVTRVWEWV
YIGKIQLRDYYLIDASLSPKQKAKVWNEVSRHV--ETNSNVKTYMME-VRGEMFKVWEWI
YIGSIHLRDLILSNEK-NSARKMRTWEAVSRKV--SRNTNVKAYQLE-YRGDIMKVWEWI
YIGASQLRDLILSNED-NLHQRITMWKDVSVKV--EHNSNISSQIVE-NNGEIMKVWEYTI
YLSTIQLRDELLAQVR--SKEKEFNIWASILSQV--EKNSNVRSSSKE-IHGDIVRVLEWI
FLSTVOQLRDVLLSDIV-DLKFKNHLWNKVAKKL-EHNNTNVKSSLME-VHGE IMKCWEWI
YMSSVOLRDLILNDMN-DLNEKNRLWALTTKKL-D-GNTNVKSTLME-IHGEIMKCWEWI
FLSTVQLRDVLLADIT-DLKRKNSMWQRVVRKL-ENNNTNVKSSLME-IHGE IMKCWEWV
FLSTVOQLRDVLLADIT-DLKRKNSMWQRVVRKL-ENNNTNVKSSLME-IHGE IMKCWEWV
FLSTVQLRDVLLSDVV-DLKYKNRLWQKCSKKL-EHNNTNIKSSLME-TIHGE IMKCWEWI
FLSTVOQLRDVLLSDVV-DLKYKNRLWQKCSKKL-EHNNTNIKSSLME-TIHGEIMKCWEWI
YLSSVOLRDVYLSDVN-NIQKKNILWKRISDKV-EYGNTNINSSLNE-VHGEIMKCWEWV
YRNTTOQIKELIFEEEK-DMKTLRNLWKLIRLEL--SNYLEVTNYIKE-QDGEITECWEWD
YLSSIQLRDIFLIEVV-NLKEKNQLWKQIERKL-ENNNSNIKSSLLE-VHGDIMKCWEWI
FVNTLOIKDQIFKDIK-DMRTRLNLWKKVSAKL-EEDKKQIKVYHLE-VDGEIMECWEWI
FISSVHLRDYILDGKG-STKTKNKLWEEILKKL--NQONTNIKSSLME-VHGDMMKCLEWV
FLDTVOQLREFLLSETT-NLKKKNQLWDKISSKL--LENENVEKRQME-LYGEVLGIWEWN
YLSIVOLRDIFLSDIV-DLKYKNQLWSEVVKYL-EHNNSNIKSNLTE-IRGEIMKCWEWI
FLTTVOQLRATLLSDIP-NIKEQNNLWAQTKEKIMKEQSENIELYLLE-ENGEIMTCWEWK
yvi glrd 1 r 1w v n ni e gdvm wewi
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D.

AfumSrcl prox
YlipSrcl dist
OpolSrclb
CaurSrcl dist
CalbSrcl dist
CjadSrcl _dist
LkluSrcl prox
KlacSrcl prox
TdelSrcl prox
ZrouSrcl prox
TblaSrcla prox
NcasSrcla spli
CglaSrcla prox
Srcl_prox
consensus

AfumSrcl prox
YlipSrcl dist
OpolSrclb

CaurSrcl dist
CalbSrcl dist
CjadSrcl _dist
LkluSrcl prox
KlacSrcl prox
TdelSrcl prox
ZrouSrcl prox

522
743
482
636
763
717
650
598
582
551
948
834
615
639

549
786
531

704

TblaSrcla prox1003

NcasSrcla spli
CglaSrcla prox
Srcl_prox

888

DH--—-——-—-——- NAITDPP—=-M-==-==-—=--—=-—=--—-—-- SLFSHLPQSHGSPSHAP
VRSDQFV-==—=——=——— SVNP-—-—-—-—-— KEQRDWLKENRKSTTRTSWLHRRRTSQSPTPTSL
VDFTTSSISIENKIPTQFLTRTPG-—-—-—-—-——————— ARRTKKSKFFQRYPPPTSTFGGFSA
RLSDLLI-TFV-PQVTMLTLL--=-=-———=———=———— ARKKSRTRFFDQRPYHTSH*—————
RDKQML--QPANLHLTLTTLK-—=——-=—=——————— RKSKTNTKFFDQRHYLTLV*—————
-YELSN--LAVPSLPKRTFPP---MKLK-RRQLFHKGPQRSFSDRILH*--——————————

SYSPVQ -LSFQQTPTTQLKP---MTFRNRRDIFNIQKT-KKRDFFARHPRSTSGSSVNSK
SYQQODQETILFQETPTTLIHPTGTLKLKDRRDIFKKQON--SSRGIFDLRLRSTSV*———-—
SYQTVN--LKSLIAPVTTLRP---MVFKGRKDIFHKQTDTKRTGFFARHPRSTSASGVDLK
SHQKVS--IEFTETPRTKLRP---MIFRGRKDIFQKQG--TRLGFFARHPRSTLA*—————
SYPPMR---YPKNHTRTSIKP---MGFKNKKDVFHKNQGHQKTRLFAQYPRNISALNVDLK
SPLTV----SLGMPPTSILDP---MTFRNRRDIFQKVTNRKNKGIFARHPRSTSVSDVNLK
SYQPID--IENRLSQDIKVKP---MTIKDRKNLFQKGEN-VKTSFFGHHPRSI*--—————
SYHPLT--TTLAEIPTTSLKP---MTFRDRRDIFQKNSS-PRRGIFGRRPRNTLE*-————
sy 1 i p ttlrp m k rrdlf kn ks ffahrprsts
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Supplemental figure 8. Alignment of nuclear and cytoplasmic Fes1 sequences. The C-termnal NLS
signal is highlighted in yellow.
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MDPNMNNLLKWSIENSTSARQAGNSNGTGPAPASRSNLNPEMLSALFGG——=—- PSDADLMKAAMEALHS
-——-MEKLLKWSIENSQEADT------- DPDSQRQKAPNPEVLAQLEFGQ----- PEDAQLMRAAMHTILD
-——-MDKLLAWSVKQQQEGT-—-—-=-=-===—-———— NEPPPDPKLLAQLFGA----- PDDAQLMVQAMVVITQ
-——-MEKLLQWSIANQSDDKE-———=—=---— LRAKTPAPDPELLAQLFGQ----AVDEPTQMKQNMAVITS
-——-MEKLLQWSTIANQSDDKE-————---— LRAKTPAPDPELLAQLFGQ----AVDEPTQMKQNMAVITS
-——-MEKLLQWSTIASQSGDKE-———==-=---— TMDKIGKPDPEMLSKLEFGN----GPDEPTLMKQSIEVVEN
-——-MEKLLHWTTIAQQSGDKA-—-———=-=--— ALEKIGEPDQKALNQLFGG-—-—--- PDEATLMKESIKVVES
-—-—-MDKILNWSLAQQ--DPE-—-———-----— TAGKVPAPDSKLLAKLFGA-——--- ADDPQLMKEAIAVVQS
-—-—-MDKILNWSLAQQ--DPE-—-———-----— TAGKVPAPDSKLLAKLFGA-——--- ADDPQLMKEAIAVVQS
-——-MEKLLHWSIANANGDKE-—-——=-=----— ATEKAGQPDPKLLQQOLFGS----GPDEPALMKQAILVITN
-——-MEKLLHWSIANANGDKE-—-——=-----— ATEKAGQPDPKLLQQOLFGS----GPDEPALMKQAILVITN
-—-—-MEKLLHWSIANAQGDDE-—-—-—-=----- AKARAGQPDPKLLEQLFGG----GPDEPTLMKHAMAVISN
-—-—-MEKLLHWSIANAQGDDE-—-—-—-—-=---- AKARAGQPDPKLLEQLFGG----GPDEPTLMKHAMAVISN
-—-—-MEKLLHWSTIANSQGDQQ--—-—------ TKERVGOQPDPKLLEQLFGT----GPDEPTLMKQSMTVITN
-——-MEKLLHWSTIANSQGDQQ-—-—-—------— TKERVGOQPDPKLLEQLFGT----GPDEPTLMKQSMTVITN
-——-MEKLLHWSIVNAQEDKE-—-——=-----— ATAKVGQPDPKLLQQOLFGGG---GPDDPTLMREAMAVVRN
-——-MEKLLHWSIVNAQEDKE-—-——------— ATAKVGQPDPKLLQOLFGGG---GPDDPTLMREAMAVVRN
-——-MEKLLHWSIVNAQGDKE-—-———-----— EIAKAGAPDPRLLEQLEFGKGN--QVDDPTLMKEALLVAKN
-——-MEKLLHWSIANAQGDKE-—-———-----— ATAKAGQPDPRLLQOLFGGAGSSGPDDPTLMKEQMEVIMN
-——-MEKLLHWSIANAQGDKE-—-———=----— ATAKAGQPDPRLLQOLFGGAGSSGPDDPTLMKEQMEVIMN
-——-MEKLLHWSIANAQGDKE-—-———-=---- ATEKAGAPDPKLLEQLFGGG---GPDDPTLMKEAMAVIMN
-——-MEKLLHWSIANAQGDKE-—-———-----— ATEKAGAPDPKLLEQLFGGG---GPDDPTLMKEAMAVIMN
-——-MEKLLQWSIANSQGDKE-———=—=----— AMARAGQPDPKLLQQLFGGG---GPDDPTLMKESMAVIMN
-——-MEKLLQWSIANSQGDKE-—-——=—=----— AMARAGQPDPKLLQQLFGGG---GPDDPTLMKESMAVIMN

MeklLhWsian ggdke amak ggpdpklL gLFGg gpddptlMkeamavi n

DEVDLENKMIAFDNFEQLIESIDNANNLEPLGLWTPLVELLKHE--EAEMRRMAAWCIGTAVQNNEKAQD
PNIDIETKETAFDNLEMLVENLDNANNLESLDLWAPLIEQLANP--SPVLRKMACWVIGTAVQNNPKSQA
PDNKLEDKEVAFDNFEMLVENLDNANMMKNLKLWEPLLAQLSSP--HPSLQKLAAWVVATATONNPKSQE
PEIDLENKLVAFDNFEMLIENLDNANNIENLKLWDPLLQQLSSP--EPKLQALACSCIGTATQNNPKSQH
PEIDLENKLVAFDNFEMLIENLDNANNIENLKLWDPLLQQLSSP--EPKLQALACSCIGTATQNNPKSQH
PEATDEAKETALENFEMLVENLDNANNIENLKLWPSVIAQLSSS--NLNLSVLAASIIGVATQONNPNSQK
TDVSLEDKEIALENFEMLIENLDNANNIGNLKLWNPLIDILAKEDTPVELKVLICGIIGTAVQNNPKSQE
EEAELETKLTALENFEMLIENLDNANNIENMKMWDAIIDLLSLEK-ELELQQLACSIVGTAVQNNDKSQA
EEAELETKLTALENFEMLIENLDNANNIENMKMWDAIIDLLSLEK-ELELQQLACSIVGTAVQNNDKSQA
PEAELENKLIAFDNFEMLIENLDNANNIENLKLWEPLISVLKSN--EEELRAFALSVIGTAVQNNTKSQE
PEAELENKLIAFDNFEMLIENLDNANNIENLKLWEPLISVLKSN--EEELRAFALSVIGTAVQNNTKSQE
PEATLENKLVAFDNFEMLIENLDNANNIENMKLWEPLITVLDDP--EPELRAFALSVTGTAVQNNDQSQON
PEATLENKLVAFDNFEMLIENLDNANNIENMKLWEPLITVLDDP--EPELRAFALSVTGTAVQNNDQSQON
PEADLENKLTAFDNFEMLIENMDNANNIENLKLWNPLLQQLESP--ETDLRTYALSCVGTASQNNVKTQD
PEADLENKLTAFDNFEMLIENMDNANNIENLKLWNPLLQQLESP--ETDLRTYALSCVGTASQNNVKTQD
QEAELENRLVAMDNFEMLIENLDNANNIENMKLWTPLLETLSDS--EEDLRAAALSVIGTAAQNNEPTQON
QEAELENRLVAMDNFEMLIENLDNANNIENMKLWTPLLETLSDS--EEDLRAAALSVIGTAAQNNEPTQON
KVATAENRITIALENFEMLIENLDNANNIENMKMWEPLINLLVEE--NLEIVALVCSIIGTAVQNNVDSQT
PDVELDIKLVAIDNFEMLIENLDNANNIENLKLWDPILKILEFE--EDELVSQALSIIGTSVQNNTNSQD
PDVELDIKLVAIDNFEMLIENLDNANNIENLKLWDPILKILEFE--EDELVSQALSIIGTSVQNNTNSQD
PEADLENKLIAYDNFEMLIENLDNANNIENMKLWEPILKTLEDN--EADLRASGLSVIGTAVQNNTDSQT
PEADLENKLIAYDNFEMLIENLDNANNIENMKLWEPILKTLEDN--EADLRASGLSVIGTAVQNNTDSQT
PEVDLETKLVAFDNFEMLIENLDNANNIENLKLWEPLLDVLVQTK-DEELRAAALSIIGTAVQNNLDSQON
PEVDLETKLVAFDNFEMLIENLDNANNIENLKLWEPLLDVLVQTK-DEELRAAALSIIGTAVQNNLDSQON
peadlenkliAfdNfEmLiEn1DNANnienlklWepll 1L e elra alsvigtavQONN ksQ
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134 KLIVEN----VLPTLVAMSTSD-PAPAARKKAVYAISSGVRNYQPAMDEFVKHLPEGYTS-—--—-——————
123 ALLMYPK---AVPNLLRIASTD-PSKEARLKAMYSLSSAIRNHASGYDSFKNAEGWQVLMSIIRQESQDK
117 ALVE--QGDAGIKKLVDLTSHD--DPEVVVKSLFALASAIRNCDDAYKLFESADGLKKVVGHLKP-D---—
122 NEFLQYAEGENGMAKLVELASDK--SPETNLKAIYALANIVRHNKEGVESFEKHNGWDIIAPILNSDK---—
122 NEFLQYAEGENGMAKLVELASDK--SPETNLKAIYALANIVRHNKEGVESFEKHNGWDIIAPILNSDK---—
122 AFLEKEN---GLEILINLVKADSTPRELALKALFALSCEFVRNYPEATERFTNLGGWEALH--LQGSH---
123 DENETE----GLSELIELAQDD-KKFELQSKALFAISSFIRNFQPGYAKFEKLQGLKLIN----FDN---—
120 DEFTKYPQ---GVPSLIALAHKK----ESRLKSLYALSSLIRNNTKAYESFDEHKGWELIGPILSDDE-—--
120 DEFTKYPQ---GVPSLIALAHKK----ESRLKSLYALSSLIRNNTKAYESFDEHKGWELIGPILSDDE-—--—
122 NFLKYED---GLPGVIEIAGNAKEVPAVRTKAFYALSNLIRHNSDVYEKFVSLGGLEIISPVLGDET---

122
122
122

NFLKYED---GLPGVIEIAGNAKEVPAVRTKAFYALSNLIRHNSDVYEKFVSLGGLEIISPVLGDET---
NEFAKYDG---ALAKVIKLASGRAEDAQVRTKAFYTLSNLIRHNKLIYDQFNQLNGLQITAPVLKDAN---
NEFAKYDG---ALAKVIKLASGRAEDAQVRTKAFYTLSNLIRHNKLIYDQFNQLNGLQITAPVLKDAN---

122 DFLKYDG---GLRKVIELASDINEPNEVRTKALYALSNLIRNHSKSSEAFCELRGLEVIPPIVHDTK---
122 DFLKYDG---GLRKVIELASDINEPNEVRTKALYALSNLIRNHSKSSEAFCELRGLEVIPPIVHDTK---
123 AFSKQEE---GLMKIIQLANDTKEPLNVRLKAFYALSNLIKNHTVLATEFLKSHGLDIIAPVLSDPS——--—
123 AFSKQEE---GLMKIIQLANDTKEPLNVRLKAFYALSNLIKNHTVLATEFLKSHGLDIIAPVLSDPS—-—--—
124 NEFTKYEN---GMKTLIELANTT-SNIDVKIKALYALSNTIRNNEKASAKFKELNGLDVISPILKDKT---

126
126

KFLKHEN---GLNKVIQLANDKSQSFEVRTKALYALSNLVRNHEHMATKFRELNGLDIIPPILNDPK---
KFLKHEN---GLNKVIQLANDKSQSFEVRTKALYALSNLVRNHEHMATKFRELNGLDIIPPILNDPK---

123 NFLKYEG---GLKILIATIAKSSEEPSDVRIKAFYALSNLLRNHIEAGKKFQALGGLDVFPVALNDPK---
123 NFLKYEG---GLKILIAIAKSSEEPSDVRIKAFYALSNLLRNHIEAGKKFQALGGLDVFPVALNDPK---
124 NEFMKYDN---GLRSLIEIASDKTKPLDVRTKAFYALSNLIRNHKDISEKFFKLNGLDCIAPVLSDNT---
124 NEFMKYDN---GLRSLIEIASDKTKPLDVRTKAFYALSNLIRNHKDISEKFFKLNGLDCIAPVLSDNT---
141 flkye gl 1i la evrlKavyalsnlirn adF 1 gldvi pil d

189 ——————— === GEKIDAADMEAIDALLDK-——=——=—=—— LRAHP---SEVSA--—-———-—————
189 FDEQTKNVPDSQRHWYESDEDIRRRSIFLLAGILSTEPF-DDKIEILRSLSAVPSLLELLHVEDSYSATE
179 ————————————————= ATAQVKSKTLGVLTGILESE---TDLMKPEEKRQVFDILVKELETDDHIPSLE
187 ———=—==——————————-— SSEKLKLRALSLLNAALSTS-IDSARLEKLQQDQVVKSLLGLIKVDGHIGCVD
187 ———=—==——————————-— SSEKLKLRALSLLNAALSTS-IDSARLEKLQQDQVVKSLLGLIKVDGHIGCVD
184 - —————---————————— EDHKLLLRKLSLTSALLSTG-LDEKKLDHFKNSREFVDNLISTED-SQNVGCID
181 —————=——————————-— KNNKYQLRILSLISSILSNG-LDDSLKAQFKEAKLPHYLASVLNEDSNTSLVD
180 ———====—————————- TDNKTKLRSLSLLSSILSSG-KQEDVWDHIRQYDIVIKLASLISKENDISLVD
180 ———====—————————- TDNKTKLRSLSLLSSILSSG-KQEDVWDHIRQYDIVIKLASLISKENDISLVD
186 —————==—————————— SNDKLKMRVLALLAAVLTAVEFNASFVEVLRKDGIIESTLDFLVPDGGLYIID
186 —————==—————————— SNDKLKMRVLALLAAVLTAVEFNASFVEVLRKDGIIESTLDFLVPDGGLYIID
186 ————===—————————- ASEKLKLRAMALLSTVLTVADMNADFFALLRAYNIIETTLEFLHPECNLYLID
186 ————===—————————- ASEKLKLRAMALLSTVLTVADMNADFFALLRAYNIIETTLEFLHPECNLYLID
186 —————==—————————- ANNKLKMRAISLLSAFLTSSTINEGLMDLLRKEGIVESTIDCLNMPEFDVYIAD
186 ————===—————————- ANNKLKMRAISLLSAFLTSSTINEGLMDLLRKEGIVESTIDCLNMPEFDVYIAD
187 ———=—==——————————-— SKPKLKTRAVSLLNAFLSSVEVTEGLISTLREDGVVEAAICCLRSDSEVSIVD
187 ———=—==——————————-— SKPKLKTRAVSLLNAFLSSVEVTEGLISTLREDGVVEAAICCLRSDSEVSIVD
187 ———=—==——————————=— VKPKIKLRTINLLSAYMSTININEEFVTALRKDNIISTIIERLQEDTDLNLID
190 ————===—————————= AKTKLKMRAIALLTAFLTSTEISESLISDMRKDGTIEATIDCLNSETDLNLID
190 ———====—————————= AKTKLKMRAIALLTAFLTSTEISESLISDMRKDGTIEATIDCLNSETDLNLID
187 ———====—————————=— ATPKLKMRAISALSAFLSSSKIDEQLLDTLRKDGVLVSVIENLGT-DNVNVID
187 ———====—————————=— ATPKLKMRAISALSAFLSSSKIDEQLLDTLRKDGVLVSVIENLGT-DNVNVID
188 ——————-—-————————— AKPKLKMRAIALLTAYLSSVKIDENIISVLRKDGVIESTIECLSDESNLNIID
188 ——————-—————————— AKPKLKMRAIALLTAYLSSVKIDENIISVLRKDGVIESTIECLSDESNLNIID
211 klklramsllta 1lss i e lie lrkdgvves ie 1 e 1 1lid



AfumFesl = =~ - oo oo oo o
LstaFesl 258 KIVQILLVIAKSQAGFTREEKEGIRRGLSRAKKDG--LLDLDETQNEELTAEWRLLEQELNSDKRE
YlipFesl 229 RSLHVLVLLNQKGFPFTPEETEQVKKAAKRVEG----KLDEEDVKYNEDLKYVNNL------—-——-—
OpolFeslNuc 239 SATSIVTTLMSHKYSFDDEEKKLVVQAVEQLE-KMKDQISHEDLQILKTYSKVDYLRSLKKKSG--
OpolFeslcyt 239 SATSIVITLMSHKYSFDDEEKKLVVQAVEQLE-KMKDQISHEDLQILKSVS-—-—-—-—————--—-—-——-—
CaurFesl 235 KALNIISQLQSLQYKFTSDEIKRLVSQLESVS-HLKDKFNEEDYHTATIIASQ-——————=—-—-———-—
CalbFesl 233 KSLNIVSQLNQLNYEFSLEEKYEINRGIQVVE-GLSEKLNIDDLNNAKQATSS-—————=—-—-———-—
CjadFeslNuc 232 KAINIIVELIRAGFKFTDSDRKVITEKVGFIETELMDVVNLDDVQILRSFYKLELIKNRKSHSK--
CjadFeslCyt 232 KAINIIVELIRAGFKFTDSDRKVITEKVGFIETELMDVVNLDDVQILRQVTL-=======——————
LkluFeslnuc 239 RVLNFLSQLISFGFKEFNKQEMSKLRQGYENIE-SLKDRLNEDDYQTVSTFHKMQFIKRIRISR---
LkluFeslCyt 239 RVLNFLSQLISFGFKEFNKQEMSKLRQGYENIE-SLKDRLNEDDYQTVRQVL*—-=-———————-—-————
KlacFeslNuc 239 RVLNFFSQLINVGFEFSATELEKLKVGVKNIE-PVEAQLNEDDYKTVHTFNYHLGHKRAKY-----
KlacFeslCyt 239 RVLNFFSQLINVGFEFSATELEKLKVGVKNIE-PVEAQLNEDDYKTVQYVSK*—-—————-—-—-—-———-—
ZrouFeslNuc 239 RVLNILAQMVTANVQEFTDGEKQKLQAGMQSIE-PEQDRLNEDDLQTVNTYYSVTFFKRHKQQQ---
ZrouFeslCyt 239 RVLNILAQMVTANVQFTDGEKQKLQAGMQSIE-PEQDRLNEDDLQTVKYVL*—-——--—-——-—————-
TdelFeslNuc 240 RVLNFLSRLITAGIKFTEEEVSELSLGMKNIE-GLKEKLNEDDFSTVNTFYKMQYIKRIRK-----
TdelFeslCyt 240 RVLNFLSRLITAGIKFTEEEVSELSLGMKNIE-GLKEKLNEDDFSTVKYVL*---————-—-—-———-—
TBlaFesl 240 RILNFLSQLYASKIKLTDAEKATLEKGENSIQ-HLODSLNEEDFASTKSFL*-—-——————---———-—
NcasFeslNuc 243 RVLNLLAQLISAGIKENQVEMEKLKTGFQKVE-PLKDRLNEDDYLTVKTFCKMQFIKRMRMSK---
NCasFeslCyt 243 RVLNLLAQLISAGIKENQVEMEKLKTGFQKVE-PLKDRLNEDDYLTVKYVL*—-——-----——————
CglaFeslNuc 239 RVLSVLSHLISSGIKFNDSELEMLQKEFEKID-SLKDRLNEDDYLAVKTYYTMLFIKKSRH-----
CglaFeslCyt 239 RVLSVLSHLISSGIKFNDSELEMLQKEFEKID-SLKDRLNEDDYLAVKYVFSKK*—-———--—-—-——-—
ScerFeslNuc 241 RVLSFLSHLISSGIKFNEQELHKLNEGYKHIE-PLKDRLNEDDYLAVNTFCKMEFIKKVRRGK---
ScerFeslCyt 241 RVLSFLSHLISSGIKFNEQELHKLNEGYKHIE-PLKDRLNEDDYLAVKYVL*----—-———————-——
consensus 281 rvlnils lis g kftd ei 1 gl ie 1lkdklneddy tvk



Supplemental Figure 9. Alignment of GCR1 orthologs from Saccharomycetacea. Many of these genes
have an alternate transcription and translation initiation sites within the intron. Yellow highlighting

indicates the sequence that is encoded within the intron.
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CIEFFKCNK-DELANLRLLDLTQDSTFPQTLTLRNM--QTE--NSHYKFEFNTINRDKSIT
LNKFYNVSDNSTIQSLKLIDLIVDQTYPESLTLRKL--NDSLSNRQYQYFNTISRNKDIT
LOAYFKVSF-TELRSLKLVDLIVDQTYAESLTLRKL--NEGASVRSYEYFNTVPRQEDIT
LOAYFKVSF-TELRSLKLVDLIVDQTYAESLTLRKL--NEGASVRSYEYFNTVPRQEDIT
LOIYYKVDF-SGLSSLKIVDLIVDQTYPDSITLRKL--NENTSIKPYEYFNTISRDEDIS
LOIYYKVDF-SGLSSLKIVDLIVDQTYPDSITLRKL--NENTSIKPYEYFNTISRDEDIS
LOSYFKVSN-NDLPPLRLVDLIVDQIYPDSLTLRKL--NENASMRPYHYYNTVSRDENIS
LOSYFKVSN-NDLPPLRLVDLIVDQIYPDSLTLRKL--NENASMRPYHYYNTVSRDENIS
LOYYCNVDL-IDVASIKLIDMYTTNKNANMLIVRKTQLTQSTGLVKAEYYQELQRDEDIT
LOTYFKVDL-NSLSSLKLIDLIVDQTYPDSLTLRKL--HEGSSVQPYEYFNTVSRDSDIS
LOTYFKVDL-NSLSSLKLIDLIVDQTYPDSLTLRKL--HEGSSVQPYEYFNTVSRDSDIS
LOSYFKANS-SDLASLKLVDLIVDQTYQDSLTLRKL--NETTAMQPYQYFNTVSRNPDIS
LOSYFKANS-SDLASLKLVDLIVDQTYQDSLTLRKL--NETTAMQPYQYFNTVSRNPDIS
LOSYFKVNV-DSLNSLKLVDLIVDQTYPDSLTLRKL--NEGATGQPYDYFNTVSRDADIS
LOSYFKVNV-DSLNSLKLVDLIVDQTYPDSLTLRKL--NEGATGQPYDYFNTVSRDADIS
lgsyfkv el slklvDlivdgtypdsltlRkl ne sv pyeyfntvsRd dIs

SCPVFAIALYSFITWKQT---AISWKNEMNLPLIFDSKDIIM-—-——-—-——— LOGNNQLRLP
RCPIFCIGIYSIFKWGGNRGNAIRFDNFTEVPLVGDISRSGTPTNEYTPSVSEIPHYSTN
RCPIFALATYFVIRWSHPN-PPISVENFDRIPLLDPTTITWNKG-FQ-E---L--—--NHT
RCPIFALATYFVIRWSHPN-PPISVENFDRIPLLDPTTITWNKG-FQ-E---L--—--NHT
RCPIFALAIYFVIRWSHPN-PPITIENFDNIPLLDPNFISINNTGAN-G---VNSAANSL
RCPIFALAIYFVIRWSHPN-PPITIENFDNIPLLDPNFISINNTGAN-G---VNSAANSL
RCPIFSLAVYFLIRWSHPN-PPITTENYMNIPLLDVSFLSLNQNVDY-K---GPVPLKTP
RCPIFSLAVYFLIRWSHPN-PPITTENYMNIPLLDVSFLSLNQNVDY-K---GPVPLKTP
QCPVFALTMFMFLVWHNPK-IPITAQNFESFPLLDPSSIINNIFNPLKSHIYSTPENLTD
KCPLFALAIYFITIRWSHPN-PPISIYNYSSIPLLDPEYISLDSNPLLYG---ENPDLSNI
KCPLFALAIYFITIRWSHPN-PPISIYNYSSIPLLDPEYISLDSNPLLYG---ENPDLSNI
RCPIFALAVYFVIRWSHPN-PPITINNYHLISLLDSNFIDPNAKLVN-N---ENPDHQQL
RCPIFALAVYFVIRWSHPN-PPITINNYHLISLLDSNFIDPNAKLVN-N---ENPDHQQL
KCPIFALTIFFVIRWSHPN-PPISIENFTTVPLLDSNFISLNSNPLL-Y---IQNQNPNS
KCPIFALTIFFVIRWSHPN-PPISIENFTTVPLLDSNFISLNSNPLL-Y---IQNQNPNS
rCPiFalalyfvirWshpn ppIsieNf ipLld fisin n

VYTSNMI-R----- STVTPKKEMLSFVFPWLPALERDYLNHDRSNYILFSIVELEFYFLAK
SHGNKIL-R----- SSLEPPNELIEVLFPWLNLLEEDFONKDRTNYNLHSLFELFHFLGK
KEGYKVSRS——--—-— VSFEPANELADIIFPWLPSLRODMEIMDRSNYKLHSFLELFEFMAR
KEGYKVSRS——--—-— VSFEPANELADIIFPWLPSLRODMEIMDRSNYKLHSFLELFEFMAR
MNTQKVSRS————— QLENPSQELINLIFPWLSPLKODMLEFIDRTNYKLNSFVELFEFFAT
MNTQKVSRS——-——— QLENPSQELINLIFPWLSPLKODMLEFIDRTNYKLNSFVELFEFFAT
TSSEKISRA-—-—---— NNFDPPKELIYLLFPWLPTLKQEIQLLERSNYRLYSLYELFEFIAK
TSSEKISRA-—-—--- NNFDPPKELIYLLFPWLPTLKQEIQLLERSNYRLYSLYELFEFIAK
ONDFLINKKLREFDNNGNNEFDKVLSNMVEFPWLPKLRSDMKYYHRTNFKLYSFCNLFEEFFGR
NSNVKIARS—-—-—-—--— ESFEPSRELIDIVFPWLPYLRQEMLLVDRTNYKLHSLCELFEFMGR
NSNVKIARS-—-—-—--— ESFEPSRELIDIVFPWLPYLRQEMLLVDRTNYKLHSLCELFEFMGR
SONTKILRS-—-—-—-- EIFHPSPDMIELVFPWLPALKQDMLLIDRTNYKLFSLCELFEFMGK
SONTKILRS-—-—-—-- EIFHPSPDMIELVFPWLPALKQDMLLIDRTNYKLFSLCELFEFMGK
NSSVKVSRS——-——- QTFEPSKELIDLVFPWLSYLKQDMLLIDRTNYKLYSLCELFEFMGR
NSSVKVSRS——-——- QTFEPSKELIDLVFPWLSYLKQODMLLIDRTNYKLYSLCELFEFMGR

kisrs tfepskelielvFPWLp LkgdmllmdRtNykLfS1l eLFeFmgk
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Supplemental figure 10: Ape2 and Aap1 orthologs from the Saccharomycetaceaa are aligned. Many of these genes have
an alternate transcription and translation initiation sites within the intron. Yellow highlighting indicates the sequence that is

encoded within the intron.
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v tei ddovt f Fp gtl vt1ldikFtGiLNDnMAGFYRAKY Dk TG

KTKYMATTOMEPTDARRAFPCEFDEPNLKATFAINLISDPSLTHLSNMDVKSESVVD-GKK
KTKYMATTOMEPTDARRAFPCEFDEPNLKATFAINLISDPSLTHLSNMDVKSESVVD-GKK
ETKYMATTOMEPTDARRAFPCEFDEPNLKASFEITLVSDPKLTHLSNMDVKKEETIFD-GKK
ETKYMATTOMEPTDARRAFPCEFDEPNLKASFEITLVSDPKLTHLSNMDVKKEETIFD-GKK
ETKYMATTOMEATDARRAFPCYDEPNRKATFDITLVSEPHLTHLSNMDVKKESVED-GKK
ETKYMATTOMEATDARRAFPCYDEPNRKATFDITLVSEPHLTHLSNMDVKKESVED-GKK
KTKYMATTOMEPTDARRAFPCEFDEPNLKATFDISLVSDKSLTHLSNMDVKSEENLDGNKK
KTKYMATTOMEPTDARRAFPCEFDEPNLKATFDISLVSDKSLTHLSNMDVKSEENLDGNKK
ETKYMATTOMEPTDARRAFPCEFDEPSLKATYAITLISDPTLTHLSNMDVKSENVVD-GKK
ETKYMATTOMEPTDARRAFPCEFDEPSLKATYAITLISDPTLTHLSNMDVKSENVVD-GKK
EVKYMATTQFEATDARRAFPSEFDEPKLKSTEFDITLISTPELTNLSNMDVKTEETI IN-GKK
ETKYMATTOMEPTDARRAFPCEFDEPNLKATFGITLISDPSLTHLSNMDVKNETISE-SKK
ETKYMATTOMEPTDARRAFPCEFDEPNLKATFGITLISDPSLTHLSNMDVKNETISE-SKK
ETKYMATTOMEATDARRAFPCEFDEPNLKSTEFDVTLISDKHLTQLSNMDVKSETIEG-EKK
ETKYMATTOMEPTDARRAFPCEFDEPNLKASFAITLVSDPSLTHLSNMDVKNEYVKD-GKK
ETKYMATTOMEPTDARRAFPCEFDEPNLKASFAITLVSDPSLTHLSNMDVKNEYVKD-GKK
ETKYMATTOMEPTDARRAFPCEFDEPNLKASFAITLVSDPSLTHLSNMDVKNEYVKD-GKK
ETKYMATTOMEATDARRAFPCEFDEPNLKATFAVTLVSESFLTHLSNMDVRNETIKE-GKK
etKYMATTOmEPpTDARRAFPcfDEPnl1KatfaitLvSdpsLThLSNMDVk E v d gKK

LTAFNTTPKMSTYLVAFIVAELNYVENKDFRIPVRVYATPGDEQHGQFAADLTAKTLAFF
LTAFNTTPKMSTYLVAFIVAELNYVENKDFRIPVRVYATPGDEQHGQFAADLTAKTLAFF
FTYFNPTPKMSTYLVAFIVAELEYVECKDFRIPVRVYATPGSEHLGOQYAANLTAKTLSFEF
FTYFNPTPKMSTYLVAFIVAELEYVECKDFRIPVRVYATPGSEHLGOQYAANLTAKTLSFEF
VTSENTTPKMSTYLVAFIVAELKYVENNDFRIPVRCYATPGYEHHGOQFAADLTAKTLAFF
VTSENTTPKMSTYLVAFIVAELKYVENNDFRIPVRCYATPGYEHHGOQFAADLTAKTLAFF
LTKENTTPKMSTYLVAFIVAELKYVENKDFRIPVRVYATPGNEKHGQYAADLTAKTLAFF
LTKENTTPKMSTYLVAFIVAELKYVENKDFRIPVRVYATPGNEKHGQYAADLTAKTLAFF
VTSENTTPKMSTYLVAFIVADLKYVECKDFRIPVRVYATPGNEKDGOFAADLTAKTLNEF
VTSENTTPKMSTYLVAFIVADLKYVECKDFRIPVRVYATPGNEKDGOQFAADLTAKTLNEF
ITKENTTPLMSTYLVAYIVADLRYVESNEFRLPVRIYSTPGDEHLGKFAADLSARTLTEFE
VTTENDTPKMSTYLVAFIVAELNYVENKEFRIPVRVYATPGDEHLGOQYAADLTAKTLAFF
VTTENDTPKMSTYLVAFIVAELNYVENKEFRIPVRVYATPGDEHLGOQYAADLTAKTLAFF
ITKENTTPKMSTYLIAFIVAELKYVESKEFRIPVRIYSTPGDEHLGEFAASLTARTLKEFE
VTLENTTPKMSTYLVAFIVAELKYVESKNFRIPVRVYATPGNEKHGOFAADLTAKTLAFF
VTLENTTPKMSTYLVAFIVAELKYVESKNFRIPVRVYATPGNEKHGOQFAADLTAKTLAFF
VTLENTTPKMSTYLVAFIVAELKYVESKNFRIPVRVYATPGNEKHGOQFAADLTAKTLAFF
YTTENTTPKMSTYLVAFIVADLRYVESNNFRIPVRVYSTPGDEKFGQFAANLAARTLREF
vT FNtTPkMSTYLVAfIVAeLkYVE kdFRiPVRvYaTPG EhhGgfAAdLtAkTLaFF



LkluApeZ2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApe2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

LkluApeZ2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApeZ2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

LkluApe2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApeZ2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

321
243
287
244
321
249
304
248
338
247
247
302
243
241
337
343
246
241
361

381
303
347
304
381
309
364
308
398
307
307
362
303
301
397
403
306
301
421

441
363
407
364
441
369
424
368
458
367
367
422
363
361
457
463
366
361
481

EKAFGIKYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDLLLDRENSTLERVQRVAEVVQH
EKAFGIKYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDLLLDRENSTLERVQRVAEVVQH
EKAFGIEYPLPKMDSVAVHEFSAGAMENWGLVTYRVVDLLLDEKNASLERIKRVAEVVQH
EKAFGIEYPLPKMDSVAVHEFSAGAMENWGLVTYRVVDLLLDEKNASLERIKRVAEVVQH
EKTENIKYPLPKMDNVAVHEFAAGAMENWGLVTYRVVDVLLDKENSTLDRIQRVAEVIQH
EKTENIKYPLPKMDNVAVHEFAAGAMENWGLVTYRVVDVLLDKENSTLDRIQRVAEVIQH
EKSFGIKYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDLLLDEENSTLDRIQRVAEVVQH
EKSFGIKYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDLLLDEENSTLDRIQRVAEVVQH
EKTFGIQYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDVLLDKENSTLDRIERVAEVVQH
EKTFGIQYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDVLLDKENSTLDRIERVAEVVQH
EKTFGIEYPLPKMDMVAVHEFSAGAMENWGLVTYRVADLLLDKENSTLDRIQRVAEVIQH
EKTFGIKYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDLLLDEENSSLDRIQRVAEVVQH
EKTFGIKYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDLLLDEENSSLDRIQRVAEVVQH
ESTFDIEYPLPKMDMVAVHEFSAGAMENWGLVTYRVVDLLLDKENSTLDRIQRVAEVIQH
EKTFGIQYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDLLLDKDNSTLDRIQRVAEVVQH
EKTFGIQYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDLLLDKDNSTLDRIQRVAEVVQH
EKTFGIQYPLPKMDNVAVHEFSAGAMENWGLVTYRVVDLLLDKDNSTLDRIQRVAEVVQH
EDTENIEYPLPKMDMVAVHEFSAGAMENWGLVTYRVIDLLLDIENSSLDRIQRVAEVIQH
EktFgI YPLPKMDnVAVHEFsAGAMENWGLVTYRVvD1LLDkeNstLdRigRVAEVvVQH

ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWYSCNEFEPEWKVWEQYVSDTLOHALALDA
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWYSCNEFEPEWKVWEQYVSDTLOQHALALDA
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWYACNQFQPEWKVWEQYVADDLOSALGLDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWYACNQFQPEWKVWEQYVADDLOSALGLDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNEFEPEWKVWEEYVADTLONALALDS
ELAHQWEGNLVTMDWWEGLWLNEGFATWMSWY SCNEFEPEWKVWEEYVADTLONALALDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNAFQPEWKVWEQYVTDTLQHALALDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNAFQPEWKVWEQYVTDTLQHALALDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNKFEPEWNVWQEYVTDTLOQHALALDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNKFEPEWNVWQEYVTDTLOQHALALDS
ELAHQWEGNLVTMEWWEGLWLNEGFATWMSWYACNDFQPDWKVWEEYVSDNLQRALGLDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWYSCNEFQPSWNVWQOYVTDTLOHALSLDA
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWYSCNEFQPSWNVWQOYVTDTLOHALSLDA
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNEFQPQWNVWQQYVADSLORALSLDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNEFQPEWKVWEQYVTDTLQHALSLDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNEFQPEWKVWEQYVTDTLQHALSLDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNEFQPEWKVWEQYVTDTLQHALSLDS
ELAHQWEGNLVTMDWWEGLWLNEGEFATWMSWY SCNKFQPEWKVWEQYVTDNLQRALNLDS
ELAHQWEGNLVTMAWWEGLWLNEGFATWMSWYsCNeFgPeWkViWegqYVtDtLQhALaLDs

LRSSHPIEVPVKRADEINQIFDAISYSKGSSLLRMISKWLGEDVEFIKGVSQYLNKFEYGN
LRSSHPIEVPVKRADEINQIFDAISYSKGSSLLRMISKWLGEDVEFIKGVSQYLNKFEYGN
LRSSHPIEVPVKRADEINQIFDHISYAKGSSLLRMISQWLGEDVEVKGVSQYLNKFKEGN
LRSSHPIEVPVKRADEINQIFDHISYAKGSSLLRMISQWLGEDVEVKGVSQYLNKFKEGN
LRSSHPIEVPVKRADEINQIFDAISYSKGSSVLRMVSKWLGEDVEFIQGVSKYLQKFKESN
LRSSHPIEVPVKRADEINQIFDAISYSKGSSVLRMVSKWLGEDVEFIQGVSKYLQKFKESN
LRSSHPIEVPVKRADEINQIFDAISYSKGASLLRMISKWLGEDVEVKGVSQYLSKFKYGN
LRSSHPIEVPVKRADEINQIFDAISYSKGASLLRMISKWLGEDVEVKGVSQYLSKFKYGN
LRSSHPVEVPVKKADEINQIFDAISYSKGASLLRMISKWLGEDVEFIKGVSQYLTKFKYGN
LRSSHPVEVPVKKADEINQIFDAISYSKGASLLRMISKWLGEDVEFIKGVSQYLTKFKYGN
LRSSHPIEVPVKNADEINQIFDAISYSKGSSLLRMISKWLGEDVEFIKGVSAYLKKFKYGN
LRSSHPIEVPVKRADEINQIFDAISYSKGASLLRMISKWLGEDVEFIKGVSNYLNNFKYGN
LRSSHPIEVPVKRADEINQIFDAISYSKGASLLRMISKWLGEDVEFIKGVSNYLNNFKYGN
LRSSHPIEVPVKNADEINQIFDAISYSKGSSLLRMISKWLGEDIFIKGVAEYLNKFKYGN
LRSSHPIEVPVKKADEINQIFDAISYSKGASLLRMISKWLGEETFIKGVSQYLNKFKYGN
LRSSHPIEVPVKKADEINQIFDAISYSKGASLLRMISKWLGEETFIKGVSQYLNKFKYGN
LRSSHPIEVPVKKADEINQIFDAISYSKGASLLRMISKWLGEETFIKGVSQYLNKFKYGN
LRSSHPIEVPVNNADEINQIFDAISYSKGSSLLRMISKWLGEETFIKGVSQYLNKFKYGN
LRSSHPiEVPVKrADEINQIFDaISYsKG S1LRMiSkWLGEdAvFikGVsgYLnkFkygN



LkluApeZ2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApe2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

LkluApeZ2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApeZ2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

LkluApe2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApeZ2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

501
423
467
424
501
429
484
428
518
427
427
482
423
421
517
523
426
421
541

560
482
526
483
560
488
543
487
577
486
486
541
482
480
577
583
486
480
601

620
542
586
543
620
548
603
547
637
546
546
601
542
540
637
643
546
540
661

AKTEDLWDALSSASGKDVRKVMNVWTKQVGEFPVVSVKEDE-GKITEFTONRYLTTGDVKPD
AKTEDLWDALSSASGKDVRKVMNVWTKQVGEFPVVSVKEDE-GKITEFTONRYLTTGDVKPD
AKTEDLWDALSEASGKDVRNVMDIWTKKVGEFPIVSVTEDGH-KITFKQONRYLNTADVKPE
AKTEDLWDALSEASGKDVRNVMDIWTKKVGEFPIVSVTEDGH-KITFKQONRYLNTADVKPE
ARTGDLWDSLSEASGKDVRKVMDIWTGKVGYPVISVKEDGK-KITEFTONRYLSTGDLKPE
ARTGDLWDSLSEASGKDVRKVMDIWTGKVGYPVISVKEDGK-KITFTONRYLSTGDLKPE
AKTEDLWESLSQASGKDVLKVMDIWTKKVGEFPVISVKEEGN-KVTEFTONRFLSTGDVKKE
AKTEDLWESLSQASGKDVLKVMDIWTKKVGEFPVISVKEEGN-KVTEFTONRFLSTGDVKKE
AKTEDLWEALSVASGKDVSAVMNIWTKKVGEFPVITVKEDGN-KITLTONRYLSTGDVKAE
AKTEDLWEALSVASGKDVSAVMNIWTKKVGEFPVITVKEDGN-KITLTONRYLSTGDVKAE
AKTEDLWDALSAASGKDVPMVMNIWTKKVGYPVITVKEDGN-NITEFTONRYLSTGDVKEE
AKTDDLWDALAKASGKDVRGVMNIWTKKVGEFPVISIEENGS-EIQFTONRYLTTGDVKPE
AKTDDLWDALAKASGKDVRGVMNIWTKKVGEFPVISIEENGS-EIQFTONRYLTTGDVKPE
AKTEDLWDSLSEASGKDVTKVMNIWTKQIGYPIVTVNEEGE-KISFTQHRFLSTGDVKPE
AKTEDLWDALADASGKDVRSVMNIWTKKVGEFPVISVSEDGNGKITEFRONRYLSTADVKPD
AKTEDLWDALADASGKDVRSVMNIWTKKVGEFPVISVSEDGNGKITEFRONRYLSTADVKPD
AKTEDLWDALADASGKDVRSVMNIWTKKVGEFPVISVSEDGNGKITEFRONRYLSTADVKPD
AKTGDLWDALADASGKDVCSVMNIWTKRVGEFPVLSVKEHKN-KITLTQHRYLSTGDVKEE
AkTeDLWdaLseASGKDVr VMniWTkkvGfPvisvkEdgn kitftQnRyLsTgDvKpe

EDNTLYPVFLALKTKDGVDSSLVLDERSKTVELKDSEFFKVNAEQAGIFITSYSDERWDK
EDNTLYPVFLALKTKDGVDSSLVLDERSKTVELKDSEFFKVNAEQAGIFITSYSDERWDK
EDKTLYPVFLSLKTNSGVDHSLTLDERELTVTVEDVDEFIKTNANQAGIYVTSYSDDRWTT
EDKTLYPVFLSLKTNSGVDHSLTLDERELTVTVEDVDEFIKTNANQAGIYVTSYSDDRWTT
EDETLYPVFLTLATNQGVDSSLVLDQRSKSIELQDPSFFKTNSAQSGIYITSYSDERWAK
EDETLYPVFLTLATNQGVDSSLVLDQRSKSIELQDPSFFKTNSAQSGIYITSYSDERWAK
EDETLYPVFLALATKDGVDNSLVLNERAKTVELKDPSFFKANGAQAGIYITSYSDERWAK
EDETLYPVFLALATKDGVDNSLVLNERAKTVELKDPSFFKANGAQAGIYITSYSDERWAK
EDETLYPVFLATKSKDGVDNSLTLNEKTKTVELKDSEFFKLNSEQSGIYITSYTDERWAK
EDETLYPVFLATKSKDGVDNSLTLNEKTKTVELKDSEFFKLNSEQSGIYITSYTDERWAK
EDKTLYPVFLALKTSNGVDSTNILNERTKTIELADAKFFKVNADQAGAYITSYSDERWTK
EDETLYPVFLALKTKSGVDNSLVLSERSKAVTIDDSSEYKVNTDOQSGIFITAYPEDRWEK
EDETLYPVFLALKTKSGVDNSLVLSERSKAVTIDDSSEYKVNTDOQSGIFITAYPEDRWEK
EDETLYPVFLATKTKDGIDNNINLDEREKTIELKDNEFFKINGNQAGVYVTCYSDERWAK
EDKTIYPVFLALKTKNGVDSSVVLSERSKTIELEDPTFFKVNSEQSGIYITSYTDERWAK
EDKTIYPVFLALKTKNGVDSSVVLSERSKTIELEDPTFFKVNSEQSGIYITSYTDERWAK
EDKTIYPVFLALKTKNGVDSSVVLSERSKTIELEDPTFFKVNSEQSGIYITSYTDERWAK
EDTTIYPILLALKDSTGIDNTLVLNEKSATFELKNEEFFKINGDOSGIFITSYSDERWAK
EDeTlYPvfLalktk GvD slvL ersktvel d sFfKvN eQsGiyiTsYsdeRWak

LGOQADKLSVEDRTGLVADAKALSASGYTSSTNFLKLISKWN-NESSEVVWEQIVNSLES
LGOQADKLSVEDRTGLVADAKALSASGYTSSTNFLKLISKWN-NESSEVVWEQIVNSLES
LSKQSDLLTVEDRTGLVADCKTLSLSGYTSTKNFLQLISQWK-NEDSEVVWEQMINSLGS
LSKQSDLLTVEDRTGLVADCKTLSLSGYTSTKNFLQLISQWK-NEDSEVVWEQMINSLGS
FGOQANLLSVEDRVGLVADSKALSASGYTSTKNEFLNLVSQWD-KEQSEFVVWEQILASLSS
FGOQANLLSVEDRVGLVADSKALSASGYTSTKNEFLNLVSQWD-KEQSEFVVWEQILASLSS
LGGQADKLTVEDRTGLVADVKTLSASGYTSTSNEFLKLVSQWE-NEKSEVVWEQIINSISS
LGGQADKLTVEDRTGLVADVKTLSASGYTSTSNEFLKLVSQWE-NEKSEVVWEQIINSISS
FGKQSELLSVEDRIGLVADAKSLASSGYTSTTNFLNLVANWN-KEESEFVVLEQILNSIGS
FGKQSELLSVEDRIGLVADAKSLASSGYTSTTNFLNLVANWN-KEESEFVVLEQILNSIGS
FSEQANLLSVEDRTGLVADVKNLSASGYTSTVNEFLNLIAKWRONEDSEVVWRQIINSISS
FGKOQSDLLSVEDRTGLVADAKALSSSGYINTTSEFFKLISNWK-DEKSEVVWDQITIISLAS
FGKOQSDLLSVEDRTGLVADAKALSSSGYINTTSEFFKLISNWK-DEKSEVVWDQITIISLAS
LSKQAEFLSVEDRTGLVADVKSLASSGYTSTTNFLNLISNWS-NEESEVVWTOMINSISA
LGOQADLLSVEDRVGLVADVKTLSASGYTSTTNEFLNLVSKWN-NEKSEVVWDQIINSISS
LGOQADLLSVEDRVGLVADVKTLSASGYTSTTNFLNLVSKWN-NEKSEVVWDQIINSISS
LGOQADLLSVEDRVGLVADVKTLSASGYTSTTNFLNLVSKWN-NEKSEVVWDQIINSISS
LSKQANLLSVEDRVGLVADAKALSASGYTSTTNFLNLISNWK-NEDSEVVWEQIINSLSA
1g QadlLsVEDRtGLVAD KtLsaSGYtsttnFlnLisgW nE SFVVweQiinSlss



LkluApeZ2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApe2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

LkluApeZ2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApeZ2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

LkluApe2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApeZ2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

679
601
645
602
679
607
662
606
696
605
606
660
601
599
696
702
605
599
721

739
661
705
662
739
667
722
666
756
665
666
720
661
659
756
762
665
659
781

799
721
765
722
799
727
782
726
816
725
726
780
721
719
816
822
725
719
841

LKTTWMFEPEEVNDALNEFTKELVADKAHSMGWEEFNSSDSFATQRLKVEMEGAACAAKDT
LKTTWMFEPEEVNDALNEFTKELVADKAHSMGWEEFNSSDSFATQRLKVEMEGAACAAKDT
LKAAWAFEPKETLEALDEFTRQLVSEKTHSLGWEEFSENESYASQRLKVEMESSSAAAKDP
LKAAWAFEPKETLEALDEFTRQLVSEKTHSLGWEEFSENESYASQRLKVEMESSSAAAKDP
LKAAWTFEPQETKEALNNETRKLVSSKAHNLGWEEFSSSDSFATQRLKVAMEGAAAGARDT
LKAAWTFEPQETKEALNNETRKLVSSKAHNLGWEEFSSSDSFATQRLKVAMEGAAAGARDT
LKSTWIFEPQEVKDALDTFTRKLVSPRAHSLGWDESGSDSFAEQRLKVTMEFGAAAAARDE
LKSTWIFEPQEVKDALDTFTRKLVSPRAHSLGWDESGSDSFAEQRLKVTMEGAAAAARDE
LKATWAFEPEEVRDALNTFTRGLVSKRAHELGYQEFSNSDSFATQRMKVALEFGAACSSRDP
LKATWAFEPEEVRDALNTEFTRGLVSKRAHELGYQEFSNSDSFATQRMKVALEFGAACSSRDP
LEGAWIFEDDEVKDALTGEFIHNLVSDKVHELGWDESSEDSYSVORLKVEFLEFGAACSSKDV
LKAAWLFESPEVKDALEAFSRNLVADKAKTLGWEFKESDSFATQRLKVALFGAACAARDE
LKAAWLFESPEVKDALEAFSRNLVADKAKTLGWEFKESDSFATQRLKVALFGAACAARDE
LESAWVFEDESIKTGLKNYVTKLSIEKAHKLGWEEFSNEDSYSTOKLKVLLEDVACSNDDE
MKSTWLFEPKETQDALDNEFTKQLISGMTHHLGWEFKSSDSEFSTOQRLKVTMEFGAACAARDA
MKSTWLFEPKETQDALDNFTKQLISGMTHHLGWEFKSSDSEFSTOQRLKVTMEFGAACAARDA
MKSTWLFEPKETQDALDNEFTKQLISGMTHHLGWEFKSSDSEFSTOQRLKVTMEFGAACAARDA
LKSTWVFEPEDILNALDKETLDLVLNKLSELGWNIGEDDSFATIQRLKVTLESAACTSGNE
1k tWmFEp evkdald ftr Lvs kah 1lGwefs sdSfatQrlKV mFgaacaard

RTETAALEMFEKYIAGDKKAIPALIKPIVENAVGRNGGVENYEKIYQIYLNPTSTDEKLA
RTETAALEMFEKYIAGDKKAIPALIKPIVENAVGRNGGVENYEKIYQIYLNPTSTDEKLA
VVVKAALKMFEKYTSGDSNAIPPLIKSSVEGTVARDGNAKNYEKLFAIYKNPSSSDEKLS
VVVKAALKMFEKYTSGDSNAIPPLIKSSVEGTVARDGNAKNYEKLFAIYKNPSSSDEKLS
EVEKSALDMFTKYAAGDKHAIPALIKPIVEFSAAARAGGVDNYEKILHIYKNPTSTDEKLA
EVEKSALDMFTKYAAGDKHAIPALIKPIVEFSAAARAGGVDNYEKILHIYKNPTSTDEKLA
KVEKAALEMEDKYIAGDKKAIPALIKPTVENTVARAGGLENYEKIFNIYNNPISNDEKLA
KVEKAALEMEDKYIAGDKKAIPALIKPTVENTVARAGGLENYEKIFNIYNNPISNDEKLA
IVEKAALDMFAKYVEGDKKAIPALIKPIVENAVARAGKPEDYERLENIYKNPINNDEKLA
IVEKAALDMFAKYVEGDKKAIPALIKPIVENAVARAGKPEDYERLENIYKNPINNDEKLA
KVESAALKMEDEYMKGNKEAIPALIKPDVESTVATMGGKDNYEKIFNIFKNPISTDEKMA
VVEKAALDMFEKYVSGDKKAIPALIKPSVENAVARKGGKDNYEKIFNIYKNPVSTDEKLA
VVEKAALDMFEKYVSGDKKAIPALIKPSVENAVARKGGKDNYEKIFNIYKNPVSTDEKLA
KAQSAAIDMENKYISGDKKAIPALIKPSVENTVASKGGEESYQKLYNIYKNPMATDEKLA
DVEKAALKMFTDYCSGNKEAIPALIKPIVENTVARVGGAENYEKVYKIYLDPISNDEKLA
DVEKAALKMFTDYCSGNKEAIPALIKPIVENTVARVGGAENYEKVYKIYLDPISNDEKLA
DVEKAALKMFTDYCSGNKEAIPALIKPIVENTVARVGGAENYEKVYKIYLDPISNDEKLA
KMQOSIAVEMEFEEYANGNKQAIPALFKAVVENTVARLGGENNYEKIEFNIYONPVSSEEKIT
vekaAleMFekYi GdkkAIPaLiKpiVFEntvar Gg enYekifnIyknPistdEKla

ALRTLGREFSDPALIERTLGYLLDGSVLTQDIYIPMOGLRTHKEGVNALWTWLONNWDE IV
ALRTLGREFSDPALIERTLGYLLDGSVLTQDIYIPMOGLRTHKEGVNALWTWLONNWDE IV
ALRCLGRFEDPALMKRTLGYLEFDGTVLNQDIYIPMGGMRGHKEGIKTLWAWTKENWDALH
ALRCLGRFEDPALMKRTLGYLEFDGTVLNQDIYIPMGGMRGHKEGIKTLWAWTKENWDALH
ALRTLGRFEDAKLLERTLGYLTDGTVLNQDIYIPMOGMRTHKQGIETLWSWLOTNWEDIS
ALRTLGRFEDAKLLERTLGYLTDGTVLNQDIYIPMOGMRTHKOQGIETLWSWLOTNWEDIS
ALRTLGRFTDAKLLDRTLSYLEDGTVLNQDIYIPMOGMRAHKEGIEALWSWVQTNWDEVV
ALRTLGRFTDAKLLDRTLSYLEDGTVLNQDIYIPMOGMRAHKEGIEALWSWVQTNWDEVV
ALRTLGRFKDSKLLERTLSYLLDGTVLNQDIYIPMOGMRSHKEGIEALWGWLOKNWDEVS
ALRTLGRFKDSKLLERTLSYLLDGTVLNQDIYIPMOGMRSHKEGIEALWGWLOKNWDEVS
ALKTLGLFKEPELIQRTLGYLLDGTILNQDFYTPMVGLRNHKEGIETMWKWLOKNWEDIV
ALRTLGRFKEADLLDRTLGYLEFDGTVLNQDIYIPMOGMRAHKEGVTALWKWLOQENWDEIA
ALRTLGRFKEADLLDRTLGYLEFDGTVLNQDIYIPMOGMRAHKEGVTALWKWLOQENWDEIA
ALRALGKFKEDKLITKTLSYLLDGTVLSQODFYIPMOGLRTHKEGILAMWEFLKQNWTETIT
ALRSLGRFKEPKLLERTLGYLEFDGTVLNQDIYIPMOGMRAHQEGVEALWNWVKKNWDELV
ALRSLGRFKEPKLLERTLGYLEFDGTVLNQDIYIPMOGMRAHQEGVEALWNWVKKNWDELV
ALRSLGRFKEPKLLERTLGYLEFDGTVLNQDIYIPMOGMRAHQEGVEALWNWVKKNWDELV
ALRALGRFEDKELLERTLSYLLDGTVLNQDFYIPMOGIRVHKKGIERLWAWMOQEHWDEIA
ALrtLGrFkd kLlerTLgYLfDGtvLnQDiYiPMgGmRgHkeGiealW wlg nWdeiv



LkluApeZ2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApe2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

LkluApeZ2spliced
LkluApe2unsplic
KlacApeZ2spliced
KlacApe2unsplic
ZrouApe2spliced
ZrouApe2unsplic
TdelApe2spliced
TdelApe2unsplic
NcasApeZ2spliced
NcasApe2unsplic
NcasAapl
CglaApe2spliced
CglaApe2unsplic
CglaAapl

Ape2 dist

Ape2 prox
Ape2unspliced
Aapl

consensus

859
781
825
782
859
787
842
786
876
785
786
840
781
779
876
882
785
779
901

919
841
885
842
919
847
902
846
936
845
846
900
841
839
936
942
845
839
961

DRLPAELSMLGSVVTITTSGFASLEAIKEIKQFFSTRSTKGEFDQSLAQSLDTITSKAQWV
DRLPAELSMLGSVVTITTSGFASLEAIKEIKQFFSTRSTKGEFDQSLAQSLDTITSKAQWV
KKFPPSLTMLGSILTVATSGFTSROQAIDEIEDFFKDKSTKGEDQSLAQTLDTITSKANWY
KKFPPSLTMLGSILTVATSGFTSROQAIDEIEDFFKDKSTKGEDQSLAQTLDTITSKANWY
KRLPPGMSMLGSVVIISTSAFTSLEVIDQIKKFESDKSTKGEDQSLAQSLDTIVSKAKWV
KRLPPGMSMLGSVVIISTSAFTSLEVIDQIKKFESDKSTKGEDQSLAQSLDTIVSKAKWV
RRLPPGLSMLGSVVVIGTSGFTSFEAISDIKKFEDKKSTKGEDQSLAQSLDTITSKAQWV
RRLPPGLSMLGSVVVIGTSGFTSFEAISDIKKFEDKKSTKGEDQSLAQSLDTITSKAQWV
KRLPPGLSMLGSVVVICTSGFTSFKSIDEIKKFENTKSTKGEDONLAQSLDTITSKAQWL
KRLPPGLSMLGSVVVICTSGFTSFKSIDEIKKFENTKSTKGEDONLAQSLDTITSKAQWL
KRIQPGSPVLGHILTVGITGFTSMEAYKNIEKFESDKDTKGYDOSLARVLDTVKSKAQWV
RRLPPGLSMLGSVVAISTSGFSSLEAVDEIKTFENTKSTKGEDQSLAQSLDTITSKAQWV
RRLPPGLSMLGSVVAISTSGFSSLEAVDEIKTFENTKSTKGEDQSLAQSLDTITSKAQWV
KKLOPGSPVLGGVLTVSVSSLASVEKIDDVKQFESDKPTKGEDOTLAQALDTATSKSKWV
KRLPPGLSMLGSVVTLGTSGFTSMOKIDEIKKFEFATKSTKGEDQSLAQSLDTITSKAQWV
KRLPPGLSMLGSVVTLGTSGFTSMOKIDEIKKFEFATKSTKGEDQSLAQSLDTITSKAQWV
KRLPPGLSMLGSVVTLGTSGFTSMOKIDEIKKFEFATKSTKGEDQSLAQSLDTITSKAQWV
KRLOPGSPVLGGVLTLGLTNFTSFEALEKISAFYSRKVTKGEDQTLAQALDTIRSKAQWV
krlppglsmLGsvvtiatsgftSleaideikkFf tksTKGfDQsLAgsLDTitSKagWv

NRDREVVSQYLKDNGYYKN*
NRDREVVSQYLKDNGYYKN*
DRDREVVVKFLKEHNYYK* -
DRDREVVVKFLKEHNYYK* -
NRDREVVKDYLKEHGYF*--
NRDREVVKDYLKEHGYF*--
NRDRDVVNKYLKNNGFYK* -
NRDRDVVNKYLKNNGFYK* -
NRDRDLVKDYLKKNGYSK* -
NRDRDLVKDYLKKNGYSK* -
ARDRAVVRKYLQECK*——--
DRDRESISKYLSDNGYM* ——
DRDRESISKYLSDNGYM* ——
ARDGEVVRKYLEDNGYFIN*
NRDRDVVNKYLKENGYY*--
NRDRDVVNKYLKENGYY*--
NRDRDVVNKYLKENGYY*--
SRDREIVATYLREHEYDQ* -
nRDrevv kyLkengyy



