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Supplementary material

Table S1. Identification of C. jadinii carboxylate transporter homologs of the distinct
transporter families. For ScAtol and Sclenl homologs, homology search was performed by
BlastP. Protein conserved domains were determined in the Conserved Domain Database
(CDD) and the number of transmembrane segments (TMSs) was determined with TMHMM

Server v.2.0.
E-
Accession number Query Query Identity TMSs ID gene
cover alu
XP_020070445.1 98 % 56 % 2e® 4 CjAtol
XP_020073179.1 NP_009936.1 96 % 57 % 2e% 6 CjAto2
XP_020073031.1 Ady2p 91 % 55% 2e100 5 CjAto3
XP_020073178.1 [S. cerevisiae] 98 % 57%  4e® 5 CjAtod
XP_020067765.1 94 % 41 % 6e”? 6 CjAto5
CEP23088.1 82 % 58 % 0 10 Cjlenl
CEP21966.1 NP 012705.1 85 % 51% 1el? 11 Cjlen2
CEP22358.1 _Jenl ) 77 % 40 % 1e1 12 Cjlen3
CEP21989.1 p . 76 % 11 % 5el16 12 Cjlen4d
[S. cerevisiae] i
CEP21602.1 67 % 43 % 17103 10 Cjlen5
CEP25129.1 82 % 11 % 8e1¥’ 12 Cjlen6
Accession Domain . . ™ ID
. . Accession Description E-value
number designation Ss gene
Monocarboxylate
transporter (MCT) family
XP_020067635.1 MFS—C'\;':;T—SL cd17352 of the Major Facilitator 2.27e% 12 CjSlcle
Superfamily of
transporters
SLC5-6- Solute carrier families 5
XP_020068154.1 like_sbd super cl00456 and 6-like; solute binding  3.25e4 11  CjSlc5
family domain
DT ; Tellurite-
XP_020068891.1 far:i‘lpe cl04176 resistance/Dicarboxylate ~ 1.19¢ 9 CTDT
y Transporter (TDT) family
Permease SLC13 (solute
carrier 13); o8 CjSlc13-
XP_020069270.1 Sodium/dicarboxylate 1.56e 12 1
SLC13_perme d01115 cotransporter NaDC-1
ase Permease SLC13 (solute
carrier 13); 103 CjSlc13-
XP_020073044.1 Sodium/dicarboxylate 7.26e 12 )

cotransporter NaDC-1




Table S2. Oligonucleotides used for strain construction, cloning and expression.

Name

Sequence

p416-CJAd1_fwd

GCAGGATCCATGTCAGACAAGGAAAGC

p416-CJAd1_rev

GCAGAATTCCTAGGAGTGCACTTGAGC

p416-CJIAd2_fwd

GCAGGATCCATGTCTAGTATTAATGAG

p416-CJAd2_rev

GCAGAATTCTCACAAATGGCTAGCACC

p416-CIAd3_fwd

GCAGGATCCATGGCCGCCAACGTTGAC

p416-CJAd3_rev

GCAGAATTCTCAGGCACGCTTTGCACC

p416-CIAd4_fwd

GCAGGATCCATGTCGGACAAGGAAAAC

p416-CJAd4_rev

GCAGAATTCTCAAGAACGCTTTGCACC

p416-Cllenl_fwd

GCA GGATCCATGCACAAACTTGAAGAG

p416-Cllenl_rev

GCAGAATTCTCACTTCTTCTCCTGTGG

p416-Cllen2-new_Fwd

GCAGGATCCATGACTTCACCATTGCCT

p416-Cllen2-new_Rev

GCACTCGAGTCACTCACTTGAAGAGCC

p416-Cllen3_fwd

GCAGAATTCATGGCAATGTCTGATGTT

p416-Cllen3_rev

GCAGAATTCTCAGGTTTTTTCATTATG

p416-Cllen4-new_Fwd

GCAGGATCC ATGACTGCTGGGAGATAC

p416-Cllen4-new_Rev

GCACTCGAGCTAGTCTCTAGCAGATTC

p416-Cllen5_fwd

GCAGGATCCATGGACTGGGATGCTTTC

p416-Cllen5_rev

GCAGAATTCTCACTTTGGCTCTATCTT

Cut-Jen6_Fwd

GCCTCTAGAATGGGATTCAAGACGTAC

Cut-Jen6_Rev

GCCGAATTCTCATTTAACCTCAGAAAC

ct1.635_Fwd GCCACTAGTATGACTGAAATCATCACT
ct1.635_Rev GCCGTCGACTCAGAATTTACAAATTCT
ct2.154_Fwd GCCACTAGTATGTTTGCAGAGACCGAG
ct2.154_Rev GCCGTCGACTCACGAGTTGTCAGCACA
ct3.891_Fwd GCCACTAGTATGACATCTGATGAGAAT
ct3.891_Rev CCGTCGACTCAATTCCTTTCACTGTT
ct4.270_Fwd GCCACTAGTATGAAATTCTCCCTCTCT
ct4.270_Rev GCCGTCGACTTAACCGTGTAAAGTTGC
ct8.044_fwd GCCACTAGTATGAAGTTCTCCCATTCG
ct8.044_rev GCCCTCGAGTCACATCCCTGTTAATCT

ct9.7765_fwd

GCCACTAGTATGTCGACCTCTTCTCTC

ct9.7765_rev

GCCGAATTCCTAAACTCTTGGTGCATG




Table S3. Parameters obtained with HHPred for 3D-model construction.

tep::lzitr;s PDB Hit Organism E-value Similarity Identity Score Prol:(a;l:))ility
ScAtol 5YS3  Citrobacter koseri = 3.7e 0.566 35% 236.5 100.0
EcSatP 5YS3  C(itrobacter koseri  1.5e ° 1.498 92% 235.4 100.0
CjAto2 5YS3  C(itrobacter koseri = g.7e 0.538 32% 237.2 100.0
CjAto5 5YS3  C(itrobacter koseri 76 0.525 26% 252.0 100.0

Table S4. Residues of Ato homologs presenting strong intramolecular interactions with
lactate, succinate and citrate identified by molecular docking studies.

3D-Protein Lactate Succinate Citrate
templates (1) (1) (-2) (-3)
R111; T238; ] _ ] _ _ _
ScATO1 T102; S106; ’ ’ ’ T222; T209; S208; ’ ! ’
£140. 1209, $208; N145; N255; N145 T238; H230; R111;
N'255 ’ T209; E140 N179
K244; S189; N236; K244; S189;
! ’ ! ! ! $189; K244; N127;
N127; N91; C185; T203; N91; T84; ’ ’ ’
jATO2 ¢ ! T o T203; W144; T99; ND
GiATO T203; 197; T99; T99; D150; R214; Q219; chfg’_ R214"Yf:é
Y158 $211; W144; Y158 ’ ’
N101; G220; N137; $199; K198;
CjATOS5 Q103; T229; E125; K221 K221 N81; K221; Q103;
K230 T229; K230; G220

Note: ND - not determined.

Table S5. Average of the binding affinity values [kcal/mol] calculated with PyRx software for
the docking of Ato proteins with the distinct charged substrates tested.

Average of binding affinities (kcal/mol) at different binding sites

3D-Protein Lactate (-1
templates Y s1
S3 S2
a b c a b
ScAtol - -3.8 - -4.1 -3.9 -3.3 -3.1
EcSatP -3 - - -3.6 -3.8 -3 -
CjAto2 -3.4 - -3.4 -4.2 -2.6 -3.4 -3.1
CjAto5 -3.2 -3.1 - -3.3 -3.8 -3.4 -
Succinate (-1)
S4 S1
S3 S2
a b c a b
ScAtol - -4.0 - -5 -4.5 -3.9 -3.8




EcSatP -3.6 - - -4.5 -4.6 -4.2 -
CjAto2 -4.2 - -4.2 -4.7 -3.2 -3.9 -4
CjAto5 -3.8 - - -3.9 -4.7 - -
Succinate (-2)
S1
S4
S3 S2 a b
a b c
ScAtol - -4.0 - -5 -4.4 -3.7 -
EcSatP -3.4 - - -4.4 -4.7 -4.3 -
CjAto2 -4 - -4.1 -4.8 -3.1 -4.1 -4
CjAto5 -3.8 - - -3.9 -4.6 - -
Citrate (-3)
S4 S1
a b c 53 52 a b
ScAtol - -5.0 - -6.1 -3.7 -4.6 -
EcSatP -4.2 - - -5 -4.3 -4.2 -
CjAto5 -4 -4 - -3.5 -5.5 -4.5 -4.2




Figure S1. Multiple sequence alignment of Ato homologs from Saccharomyces cerevisiae
(Atol, Ato2, Ato3), C. jadinii (CjAto1-5) and the Escherichia coli SatP. The sequence alignment
was built with ClustalOmega (https://www.ebi.ac.uk/Tools/msa/clustalo/). Localization of
transmembrane segments (TMSs) was predicted by the PSI/TM-Coffee software
(http://tcoffee.crg.cat/apps/tcoffee/do:tmcoffee). Grey background highlights the previously
identified and characterized signature motifs of the AceTr family (Ribas et al., 2019). Blue
rectangles indicate residues from the narrowest hydrophobic constriction site F98-Y155-L219
(refer to ScAtolp) (Qiu et al., 2018).

15tTTMS
Schtol GRQKFLKSDLYQAFG—GTLNPGLAP—APVHKFﬁEEQPLGLSﬁEALTTFVLSMFNARAQGI 115
Schto?2 GROQKFLRDDLFEAFG-GTLNPGLAP-APVHEFANPRAPLGLSQFALTTFVLSMFNARAQGTI 114
ScAto3 GSSTYRERDLLNALDRGDGEEGNCRAKYTPHQFANPVPLGLASFELSCLVLSLINANVRGY 112
CjAtol GRTEKVLESELWNAFG-GDLOPGIHA-PPPRRFANPAPLGLCHFALTTEFVLSMSNARAMGI 110
CjAto2 GRMEVRESELWSAFG-GDLQPGVHA-QPOREFANPVPIGLCEHFALT TLVLSMANARAMGT 97
CjAtO3 GRTEVLRSELWNAFG-GDLQPGIHA-TPPREFANPRAPLGLCAFALTTFVLSMVNARAMGI 104
CjAtO4 GHQKVLRESELWTAFG-GDLQPGVHA-PPPQRLANPAPLGLCHFALT TEVLSMANARAMGY 106
CjAtob GNQAFSKKDLFNAFA-GDLQPGLHA-TPHRPMGNEPVPMGLTYFCICCEVVSLVNAQARGY 107
EcSatp @ @-——————————————— MGNTELANPAPLGIMEFEMT TILLNLHNVGYFA- 33
HRL A R I HE R B
2MTMS 3r4TMS

Schitol TVEPNVVVGCAMFYGGLVQLIAGIWE IALENTFGETALCHYSGFWLSFAATY I-PWFGILE 174
Schto?2 TIPNVVVGCAMFYGGLVQLIAGIWE IALENTFGGTALCYFGGFWLSFGATY I-PWEGILD 173
ScAto3 TDGEWALSLFMFFGGAIELFAGLLCFVIGDTYAMTVEFSYFEGFWICYGYGLT-DTDNLVS 171
CjAtol TVANVAVGPAFFYGGIIQLLSGMWE ISLDNTFGGTVLSYYEGFWLSWAATQI-DWFGIQR 169
CjAto2 RTPNVAVAPAFFYGGFAQILAGMWE IALENTFGSVVLTYYSCFWLSWAATETI-DWFGIKA 156
CjAtOB TTPNIVVGLALFYGGEFVQLLAGMWE IALDNTFGGTALSYYGGCFWMS YAATQI-DWEGIKS 163
CjAto4 TIPNAAVGRACFYGGLVQLLAGMWEISLDNTFGGTALSYYGGFWMSWRAATQI-DWFGIKK 165
CjAto5 TNAKVIASCALFFAGVVETISGLWCLVIENTFAATALGYFEGFWMGYAGLLI-DAFGITS 166
EcSatp ~LDGITLAMGIFYGGIAQIFAGLLEYKKGNTFGLTAFTYYSFWLT LVATLLMPKLGLTD 92

LA HE--E - tFLL L. FoF OFEg :

4thTMS 5thTMS
ScAtol AYEDNESDLNNALGFYLLGWAIFTFGLTVCTMKSTVMFFLLFFffiLTFLLLSIGHFANR 234
Schto?z AYKDEESDLGNALGEFYLLGWALFTEFGLSVCTMESTIMFFALFFILAVTFLLLSIANFTGE 233
Schto3 GYTDP-TMLNNVIGFFLAGWTVFTFLMLMC TLESTWGLFLLLTHLPLTFLLLCIGTFIDN 230
CjAtol AYDDP—IMLNNGLGFFLLGWVIFTLMVLICTVKSTVAFFSLFFELEMTFLLLTIGEFTRS 228
CjAto2 AYDDP-IELENAIGFFLLGWVIFTFLILLCTMESTVAFFSMEFFILEITFILLTVASFTREH 215
CjAtOB AYTDP-IELANAVSFFLLGWTIFTFMILLCTVESTVSFESLEFFHLEITFLLLTIGDFTRR 222
CjAto4 AYDDP—IMLANAVGFFLLGWTIFTFMLVLCTVKSTVAFFSLFFEL}ITFLLLTIGEFTRK 224
CjAto5 SYSTT-EELGNALGFYLTAWTIFAFLMWLCTFESTWPFFILFLIVWVFLMCLATIGKYNDN 225
EcSatp A————— PNAQFLGVYLGLWGVFTLFMFFGTLKGARVLQFVFFEEEVLFALLAIGNIAGN 1l4¢

HEH LR L - : HH HE- * o1

6thTMS

Schtol LGVTRAGGVLGVVVAFIAWYNAYAGVATKQNSYVLARPFPLPSTERVIF—- 283
ScAto2 VGVTRAGGVLGVIVAFIAWYNAYAGIATRONSY IMVHPFALPSNDEVEF——— 282
ScAto3 NNLEMAGGYFGILSSCCGHY SLYCSVVSPSNSYLAFRAHTMPNAP-—————— 275
Cjatol VGVTRAAGVFGVITS FLGWYNALAGFATRENSYFVATAVPLPGAKRAQVHS- 279
CjAto2 VGCORAGGVFGVITGFLAWYNAYAGIATKEISYFVPKPWPLPGASHL————— 262
CjAto3 VGVTRAGGVFGVITAFIAWYNAFAGIATKENSY ITIKAWPLPGAKRA————— 269
CjAtod TGVSRAGGVEGVITSFIAWYNAFAGLATKENSYVVAIPLPLPGAKRS————- 271
CjAtos TTATKAGGVLGLVAT FVGFFIVYAGVADSSNSYLTI PASPMPHAPRV-———— 272
EcSatp

AATTHFAGWIGLICGASAIY LAMGEVLNEQFGRTVL---PIGESH-—————— 188

E A S .


https://www.ebi.ac.uk/Tools/msa/clustalo/
http://tcoffee.crg.cat/apps/tcoffee/do:tmcoffee

Figure S2. Molecular docking of Escherichia coli Satp 3D-model, based on SatP_Ck structure,
with the substrates lactate (blue ligand), succinate (orange ligand) and citrate (green ligand).
The four binding sites are depicted from S1 to 54 sites, including the localization of N- and C-
terminal of the protein. The narrowest hydrophobic constriction of the anion pathway formed

by F17, Y72 and L131 is also represented.




Figure S3. Predicted 3D structures of Ato proteins visualized with Maestro and HOLE
softwares. On the left are the pore predictions: blue (larger aperture), green (intermediate
pore size) and red (constricted pore). The top view of the narrowest hydrophobic constriction
site of the anion pathway is also presented, including the predicted distances (A) between

represented residues.
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Figure S4. Multiple sequence alignment of Jen homologs from Saccharomyces cerevisiae, Candida albicans (Calen1-2), Kluyveromyces lactis
(KlJen1-2) and C. jadinii (Cjlen1-6). The sequence alignment was built with ClustalOmega (https://www.ebi.ac.uk/Tools/msa/clustalo/) and the
localization of transmembrane segments (TMSs) predicted by the PSI/TM-Coffee (http://tcoffee.crg.cat/apps/tcoffee/do:tmcoffee). Grey
background highlights the previously identified and characterized motifs of the SHS family for carboxylate transporter affinity (Soares-Silva et al.,
2007; 2011).

15TMS
Scdenl ALTRFTSLLHIHEF————— SWENVNPIPELRKMTWONWNYF FMGY FAWLSAAWAFFCVSV 1lel Scdenl FLPILLIFWRLLWPETKYFTKVLEARKLILSD-——-AVKANGGEPLPK-ANFKQKMVSMK 358
CaJenl FATRLTTLLDLPLYHTHKKWYEVINPIPGLKSMSKSDWNFEFYCLGFFAWALDAMDEFCVSV 112 Cadenl GLSLILIVWRLFTPESPDYIKMKIKKEKFNQQORLKEQEQNGGVAVKEKKFWQKIDKSTIL 3le
CaJden2 AITRVISLWVGWDELKQYSWHEVLNPFEPLVEMNLHOWNEFFFLGFWAWTWDALDFFVTSL 95 CaJen2 GPPIILIIWEFINPETDSYQROQKERFDQGAVQ——————K————- NSKAAREFKS-———QAK 282
KlJenl AITREFTTLTELHRV-———— SMENINPIPELRKMTLHNWNYFFMGYAAWLCAAWAFFAVSV 154 KlJenl WLPAVLILWRLVWPETKYFTKVLEARQIMRDD———-ATAKNGGQPLPK-LSFKQKFANVK 352
KlJen?2 LATRIPTLFPTKASIREARKEYPINPFPALRSMNWLOTQYFIVGFLAWTWDALDFFAVSL 100 KlJen2 GPPVLFIAWRLMLPESQHYVERVRLEKL ———E———-] NDGKSQFWK-———NAK 302
CjJdenl SKTRFTSLTHLHLH-———— AVGDLNPLPSLREMSWNNWNEF FMGEFVAWE SASFDFFLTAV 94 CjJenl CFPFILICWELVFPETRYFTRVLKARELIKQD-——-QIEAGV-——YVK-PTLKTKWGSVK 287
CjJen2 SRTRFTTLGELHLD-———— SLSDLNPLPALKEMTPRNWNEFF FMGF IAWF SASFAFFLTAV 111 CjJen2 GIPFVLIIWRLLYPETIYFTELLKVKKLIKEE-——-AST—————————— SPKISKWAKTK 289
CjJen3 ILSRVPTLFCIPGT---——SFQALNPVPALSALSRNDWNYFLMGYAAWT IDAFDFFCVSA 64 CjJen3 APPAILFVWRMFFPEHPHFTALKRVQREKAL —— ——SEGKHHQASSPWAQFFADLK 273
CciJend IATRIPSLFTLEGT----—-PVKSLNPAPAMRALSRSDWNYFAMGY CAWVIDAFDFFCVSA 61 CjJend APPAILFMWRLMF PEHPHFVEHKRVQREKAL —— ~—AEGNHAQAASPWRQFYSDLK 253
CiTens = mmmmm e MDWDAFDFFVMSL 13 CjJens GPPKL--————————— KPFLQQQLHM-——————————————~—-] KNKNT SFSE ----DAC 182
CcjJené TRERFTTLLPSREQWE--VEKSHMNPF PGLRAMTWRNWQFY T TGMLAWTWDALDFFAMSL 72 CjJen6 GPPVLFILWRAFLPETEEFLQQKLHM-————————————————~— SNRKSTFRR--——DAW 252
>k . .
204TMS ’ ’ " 7%TMS ) 8" TMS
ScJdenl SVAPLAELYDRPTKDITWGLGLVLFVR-————————————————, SAGAVIFGLWTDKSSR 204 Scdenl RTVOKYWLLFAYLVVLLVGENYLTHASQDLLPTMLRAQLGLSKDAVTVIVVVTNIGAICG 418
CaJdenl AAPEIANTLNISVIDVIWGVILVLMIR-———————————————— SVGAVIFGIASDYFGR 155 CaJenl VIFKTEWLIFSYLVLLYAGWNFTTHGSQDLYVIMITKQYHVGLDKKTVIIVVSNIGGIIG 376
CaJden?2 NVSNIAEDLDSTVKDVSWGITLVLMLR-— ——TVGALIFGAIGDTYGR 138 Caden?2 KALNQYWLIIVYLIFIMAGENFSSHGSQDLY PTMLTKQYHYGKDKSTVVNVCANLGALAG 342
KlJenl STAPLATLYGKETKDISWGLSLVLFVR{— ——SAGAITIFGIWTDNYSR 197 KlJenl KTVSKYWLLFGYLILLLVGENYLTHASQDLFPTMLRAQLRFSEDAVTVAIVVVCLGSIAG 412
KlJen2 NMTNLAKDLDRPVKDISHAITLVLLIR———————————————— VIGALIFGYLGDRYGR 143 KlJen2 LACSQYWLSMIYLVLIMAGENFES SHGSQDLFPTMLTSQYQF SADASTVINSVANLGAIAG 362
Cjdenl SGTYIAQSLDVSTADITWGLSAV! = ——SAGAVIFGLWTDNYSR 137 CjJenl AMLEKKDWLLFTYLVILLAGTNYLTHASQDMY PTMLRSQLEWSLDAQTVAIVVVNLGAICG 347
CjJen2 SGTVIAESLEVSTKDITWGLSSV! = ——SAGAVIFGLWTDNYSR 154 CjJen2 TMESKYWLLFTYLVLLLASSNFLTHASQDMY PTMLRSQFGWSNDAQTVAIVVTNLGGVIG 349
CjJden3 CAPALAQATLDRSVIDITWGITLVIMIREYFAHRIDGQLTDIFEIGSLGAVIFGSLSDTYGR 124 CjJen3 SAMEEHWLMFVYLVIYMSLMNES SHASQDIMPTMLONQLGFEANDRT IIMVVINIGAIFG 333
CjJend CAPALAKAFDRSIHDITWGITLVLM —SLGAVIFGSLSDTYGR 104 CjJend KALSNHWLMFVYLVEYLSLMNFSSHASQDLMPTMLONQLFFSANQRTATIMIVVNLGAMVG 313
CjJenb NVSKLATDLDRSVKDISWGITVVLMER-— ——SVGAIVFGYFGDRYGR 56 CjJen5 KVFKEQWLKMIYLVLIMAGMNFMSHGSQDLY PTMLTVQLNY SPNRSTVTNSVANLGALAG 242
CjJdené NMSNISEDLNRSVKDVSWGITLVLMER-———————————————— SVGAIFFGYFGDRYGR 115 CjJené NTFKQOWVKMGYLVLIMAGMNFMSHGSQDLY PTMLTKQLGFSSDRSTVINSVANLGAMAG 312
. ke o1 Kk ox ke Kk * L * ke or ks *y sk kkkr Kk K . Y
319TMs 4thTMS gthT\vS 10thTMS
ScJdenl KWPYITCLFLEVIAQLCTPWCDTYEKFLGVRWITGIAMG—— -GI 245 ScJdenl GMIFGQFMEVIGRRLGLLIACTMGGCFTYPAFMLRSEKATILGAGFMLYFCVFGVWGILPI 478
CaJdenl KWTYISIVTLEVVVEVGTGFVQTYQQFLGVRATFGILMG—— 196 Cadenl GIIMGQASELLGRRLTVVISIVCAGAFLYPSFFNPD--RNWPAYIFLNAFVFGSFSVGPA 434
CaJen?2 KWPYIINLSCLMVIQIGTGFVTTFQQFLGLRALFGVAMG——————————————————— 179 Caden?2 GIVIAHLSTFIGRRTAILIGNVIAGIMIYFWAFHP--——-MWITAFFMQFGIQGSWSVVPI 398
KlJenl KWPYITCLGLFLICQLCTPWAKTYTQFLGVRWISGIAMG——————————————————— 238 KlJenl GMFFGQLMEITGRRVGLLLALIMAGCFTY PAFMLKTS SAVLGAGFMLWEFSILGVWGVLPI 472
KlJen2 KYSFVLTMALI IVIQIGTGFVNSFSAFLGCRATFGIIMGSVEGSAFLGCRAIFXITIMGSV 203 KlJen2 GIIVAHASSFFGRRFSIIVCCIGGGAMLY PWGFVANKSGINASVFFLQFFVQGAWGIVPI 422
CjJenl KWPFITTAAMFCALQIGTGFCKTYQQFMAVRAT SGTAMG—- -GT 178 CjJenl GLIAGTFMEVTGRRLATILICCVIGGCFVYPAYMMHNNSAVLGGGFFLFFAVIGVWGVLPI 407
CjJden2 KWPFIATAAMFCVILQIGTGFCNTYTQFL————————— AG—— 186 CjJen2 SLVTGIVMEVLGRRLSILLCCVIGGSFIYPALMLHTT SATLGCGFFMMEFGVLGVWGVIPA 409
CjJen3 KPTYLAVMCLFCIIEVGTGFVONYTQFLVVRAMFGICMG——————————————————— 165 CjJen3 GLCVGTISEYTGRRLAVEFVCTICSSALIYPAFYTTDMAGLICGGFFMQFFVMGCWGVTSV 393
CjJend KPTYLAVMALFSIIEIGTGFVONYTQFLIVRLLFGICMG—- 145 CjJend GLCVGTLSEFTGRRLATIFSCAVGSSALIYPAFFSTSIGGLMAGGFFMQFFVMGCWGVCSV 373
CjJdenb KWPLIVNLFCLVVIQIGTGFINTYAEFIGVRALFGVFMG—— 97 CjJenb GMTFGHF SGFLGRRSGIIICSILGACMIYPWAFVRN-SGINAGVFFLQFFVQGAWGVIPI 301
CjJené6 KWPLIVNLICLIVIQIGTGFVKTYSEFLGVRALFGIFMG——————————————————— 156 CjJen6 GMVIGHFSGFIGRRAATMVCCICGGAMIYPWAFVTG-NGINAGVFFLQFFVQGAWGVIPI 371
* : : HE A * - R EAE L. . F : RN
5thTMS 6"TMS 11TMS lZ‘”TI\E
ScJdenl YGCASATATIEDAPVKARSFLSGL AMGFIFAITIFYRAFGYF--RDDGWKILFWEST 303 Scdenl HLAELAPADARALVAGLSYQ! T TIETQLADRYPLERD-ASGAVIKEDYAKVM 537
CaJenl YPIAMVTALEGQPTAARSVISGL CEFGYIMAMVWYRAFAGT YKEGEGWRSLIWFSG 256 CaJdenl YLLELVNSTHRTLLSGVAYQLGNLVSSASATIEAKIGERFPLKDQ —-—-PGMFDYGKVM 489
CaJden2 FGICAAEALGDAPKKARGVLS(I AFGYLLAVVFQRATADTT--EKTWRSVFWFSA 237 Caden2 HLSELSPPHFRSFVSGVSYQLGNLVSSASSTIEATIEE ——QIHDYGKTM 445
KlJenl YACASATATEDAPVKARSFLSGL AMGFIFAITIFYRAFLNVN-GENYWKVQFWEFST 297 KlJenl HLSELSPPEARALVSGLAYQ! T VVIENDLADLYPIEWN-SAVKVTNKDYSKVM 531
KlJen2 FGVASXTALENAPNKAKSILSGT AFGXLLGVVFQRAIVDNS--PHGWRAIFWFSA 261 KlJen2 HLTELAPTEFRALITGVAYQLGNMISSASSTIEASIGERFPLE————— GREDAYDYGKVM a77
CjJdenl YATAAATSMDDAPLKARSFLSGL AFGMIFAATFWRAFES——-TKHSWKALFWESS 235 CjJdenl HLSELSPPDARALVSGLAYQLGNLASSASSTIETRLAKLWPLEWD-AEGNPIKYDYAKTI 466
CjJen2 YATAAATSLEDAPLKARSTLSE: PEGMVFAATFWRAFQE——-TDHTWKALFWEFSA 243 CjJen2 HLSELSPPDARVLVSGLAYQLGNLASSASSTIETDLAQRWPLEWD-AEGNVIRLDYAKTI 468
CjJen3 YTTASATALESQPVGSRSVILGEH NLGYILAVAFYRAFEFT---EHGWRALFWFSA 222 CjJen3 YIMELSPNAFRALFGGLAYQLGNLASSASSTIEAEISEAFPLSDI----GPEVYDYARSM 449
CjJend YTTASATALESQPTTSRSVLGH NLGYILAVAFYRAFEFS-—--THGWRALFWFSA 202 CjJend YIMELSPPAFRALFGGLAYQLGNLASSASSTIESEISSSFPLPDL——--GPSVYDYAKSM 429
CjJenb YGLASATAMEGLPTSARSFLSGV ALGYLLGVIFQRAITDTT--THTWRSLEFWFSA 155 CjJen5 HLSELSPPEFRAFVVGVSYQLGNLASSASSTIESTLGERYPLYDDNGDVIEGVYDYARVM 361
CjJené YGLASATALEGLPTDARSFLSGV! ALGYLLAVIFQRAITDTT--EKGWRSLEFWFSA 214 CjJené HLSELSPPEFRAFVVGVSYQLGNLVSSASSTIETTIGERFPLYTETGERREGVYDYAKVM 431
. * * ok . o kA

ik ko Lok LE KK *%k * oy, kpak kyky L kxn *x Ly


https://www.ebi.ac.uk/Tools/msa/clustalo/
http://tcoffee.crg.cat/apps/tcoffee/do:tmcoffee

emb|CCD24434.1|_hypothetical protein NDAI_0D01210 Naumovozyma_dairenensis CBS 421
Figure S5. Detailed phylogenetic tree of Ato homologs, with all

,0'33 emb|CCC71206.1|_hypothetical protein NCAS_0G03190 Naumovozyma_castelli CBS_ 4309
emb|CCE90708.1|_hypothetical_protein_ TDEL_0B05790_Torulaspora_delbrueckii
nominations and bootstrap values.

002 gb|EJS41886.1| fun34p_Saccharomyces_arboricola H-6
0.94 b|KOG97156.1| ATO2-like_protein_Saccharomyces_eubayanus

0,01 {ﬁog-jb V08629.1| ATOZ2_Saccharomyces_cerevisiae
emb|CCE62059.1|_hypothetical_protein. TPHA 0B03870_Tetrapisispora_phaffi_ CBS 4417

emb|CCE90707.1|_hypothetical _protein_ TDEL _0B05780_Torulaspora_delbrueckii
gb|KOHO00670.1|_ADY2-like_protein_Saccharomyces_eubayanus

OJ@[% JS44523.1| _ady2p Saccharomyces_arboricola_H-6
g

KZV12856.1| ADY2_Saccharomyces_cerevisiae
emb|CCK71846.1| hypothetical protein KNAG_0l00550 Kazachstania naganishii CBS 8797

,Ug 21 gb|OXB46167.1|_hypothetical_protein_ B1J92 L07766g_Candida_glabrata
emb|CCC67417.1|_hypothetical protein NCAS_0A08590 Naumovozyma_castelli CBS 4309

emb|CCK73487.1]_hypothetical_protein_NDAI_0G05040_ Naumovozyma_ dairenensis_CBS 421

emb|CCF58744.1| _hypothetical protein. KAFR_0F01480_ Kazachstania_africana_ CBS 2517

003 gb|OXB45648.1|_hypothetical_protein_B1J92 MO03465g_Candida_glabrata
emb|CCH59921.1|_hypothetical protein_ TBLA 0C01060_Tetrapisispora_blattae CBS 6284

0
emb|CCD26417.1| _hypothetical_protein_ NDAI_0H02430_ Naumovozyma_dairenensis_CBS 421

0,03
0,39 emb|CCF59710.1] hypothetical protein KAFR_0H03000 Kazachstania_africana CBS 2517
emb|CCK71598.1|_hypothetical protein KNAG_0H01840 Kazachstania_naganishii CBS_ 8797

| 06 emb|CCF59709.1|_hypothetical protein KAFR_0H02995 Kazachstania_africana_CBS 2517
012 emb|CCH60930.1|_hypothetical protein. TBLA 0D04340 Tetrapisispora_blattae CBS 6284
0,22 0,37 1 emb|CCH59890.1| hypothetical protein_ TBLA 0C00740_Tetrapisispora_blattae CBS 6284
—L emb|CCH59920.1|_hypothetical_protein TBLA_0C01050_Tetrapisispora_blattae CBS_6284

8 |CDH11623.1|_probable_ Ammonia_transport_outward_protein_2_Zygosaccharomyces_baili ISA1307

1gb QZ718618.1| (ZYROOE04158g) Zygosaccharomyces parabailii
|CDH16625.1| probable_ Ammonia_transport_outward protein_2_Zygosaccharomyces_bailii ISA1307

0,98 §§§Q215417.1| (ZYROOEQ4158q) Zygosaccharomyces parabailii
bj|GAV54431.1| hypothetical_protein_ ZYGR_0AL01630_Zygosaccharomyces_rouxii NBRC 110957

d
01054& dbj|GAV49519.1|_hypothetical_protein_ ZYGR_0P01630_Zygosaccharomyces_rouxii NBRC 110957
emb|CCE66070.1|_hypothetical_protein TPHA 0001010 Tetrapisispora_phaffii CBS 4417

| GAV49520.1|_hypothetical_protein_ZYGR_0P01640_Zygosaccharomyces_rouxii NBRC_110957

019 — o _ | _.
" dbj|GAV54432.1|_hypothetical protein_ZYGR_0AL01640_Zygosaccharomyces _rouxii NBRC_110957

097 gb]AQZ18617.1| ADY2 (YCRO010C) and ATOZ2 (YNROO2C) Zygosaccharomyces parabailii
L Bmb|CDH11624.1|_probable_Ammonia_transport_outward_protein_2_Zygosaccharomyces_bailii ISA1307

|CDH16626.1|_probable_ Ammonia_transport_outward_protein_2_Zygosaccharomyces_baili ISA1307

'I gbiAQ215416.1| ADY2 (YCRO010C) and ATO2 (YNRQ02C) Zygosaccharomyces parabailii
dbj|BAP70104.1|_hypothetical_protein_ KLMA 20099 _Kluyveromyces_marxianus

Mb|CA699574.1|_KLLAOE11881p_KIuyveromyces_lactis
096 emb|CAH02598.1] KLLAOAOD242p_Kluyveromyces_lactis

_CLE 0 dbj|BAP70019.1|_hypothetical _protein_ KLMA 20009_Kluyveromyces_marxianus
L—— dbj|BAP73695.1|_hypothetical_protein_ KLMA_70455_Kluyveromyces_marxianus

gbJAMD22149.1| HGL191Cp_Eremothecium_sinecaudum
gb]AAS52873.2|_AER192Wp_Eremothecium_gossypii ATCC_10895

0.69
| 0,49 gb|AET38441.1|_Hypothetical protein_ Ecym_ 2741 Eremothecium_cymbalariae_ DBVPG_7215
r Pb|ESW99411.1|_Accumulation_of dyads_protein_2_Ogataea_parapolymorpha_DL-1

L '?ef|XP_018210782.1|_hypothetical_protein_OGAPODRAFT_49212_Ogataea_po|ymorpha

013 W& gb|ONH64878.1|_Ammonia_transport_outward_protein_2_Cyberlindnera_fabianii
emb|CCH40892.1|_putative_membrane_protein_Wickerhamomyces_ciferrii

— 0,12
— 0,13 | 9b|ANZ73976.1|_BA75_O1381TO_KomagataeIIa |_pastoris
0.82 L~ gbJAOAG0831.1|_GQ67_02736TO_Komagataella_phaffii
’ 1gb|ANZ?5127.1|_BA75_02508T0_KomagataelIa_pastoris

| gb|AOA62987.1| _GQ67_00713TO_Komagataella_phaffii
emb|CCH42686.1|_Glyoxylate pathway regulator Wickerhamomyces_ciferrii

_E emb|CCH42689.1|_putative_membrane_protein_Wickerhamomyces_ciferrii
091 gb|ONH69633.1|_Ammonia_transport_outward_protein_2_Cyberlindnera_fabianii

0,96—

— 0,15

4,25

0,05

— 0,74

| 0,84

emb|SGZ58340.1| CIC11C00000002607_Candida_intermedia
ref|XP_002619494.1|_hypothetical_protein CLUG_00653_Clavispora_lusitaniae_ ATCC_ 42720

ELOI emb|SGZ52386.1|_CIC11C00000005825 Candida_intermedia
’ ref|(XP_025340936.1|_hypothetical_protein_CXQ85_001773_Candida_haemulonis

0,62 El ref[XP_028889701.1| uncharacterized protein_CJI97_002436_Candida_auris
——— gbJ|ABN66073.2|_accumulation_of dyads Scheffersomyces_stipitis CBS 6054

A5  ref{XP_001484751.1|_hypothetical_protein_ PGUG_02480_Meyerozyma_guilliermondii ATCC_6260
] O’ZQW emb|CAG90152.2| DEHA2G03564p Debaryomyces_hansenii CBS767

’ emb|CAR65881.1| DEHA2E24222p Debaryomyces hansenii CBS767
i emb|CCE85794.1] Piso0 005425 Millerozyma_farinosa CBS 7064
L— emb|CCE86906.1| Piso0_005425 Millerozyma farinosa_ CBS 7064

0,75
emb|CAG89524.1| DEHA2F17996p Debaryomyces_hansenii CBS767
emb|CCE45313.1|_hypothetical_protein_ CPAR2_703260_Candida_parapsilosis

— D,08
0,95 0.98 emb|CCG25019.1|_hypothetical_protein. CORT_0G03430_Candida_orthopsilosis_Co_90-125
emb|CCG25030.1|_Yhr032w_protein_Candida_orthopsilosis_Co_90-125

6%mb|CCE44055.1|_hypothetica|_protein_CPAR2_502800_Candida_parapsilosis

1
046 _E emb|CCG22017.1|_Atol fungal-specific_transmembrane_protein_Candida_orthopsilosis_Co_90-125
’ emb|CCG21967.1|_hypothetical_protein. CORT_0B02520 Candida_orthopsilosis_ Co 90-125

@emMCCEMOOQ.1|_hypothetica| | protein CPAR2_502340 Candida_parapsilosis
9g'nb|CCE44056.1|_hypothetica| | protein. CPAR2_502810 Candida_parapsilosis

- 0’01 O,'_E 5 0,3
EO’ emb|CCG22016.1|_Ato2_fungal-specific_transmembrane_protein_Candida_orthopsilosis_ Co_90-125
——— emb|CCG22018.1|_hypothetical protein_CORT_0B03060_Candida_orthopsilosis_Co_90-125

. emb|CCE44054.1|_hypothetical_protein_ CPAR2_502790 Candida_parapsilosis

ref[XP_002549734.1|_protein_FUN34_Candida_tropicalis_MYA-3404
1 1gb|AOW2814O.1|_At01p_Candida_albicans_SC5314
| emb|CAX42614.1| acetate_transporter_putative_Candida_dubliniensis_CD36

0.89 egggb|CAX42615.1|_ammonia_export_protein_putative_Candida_dubliniensis_CD36

L { 008 — 0 gb|JAOW28141.1| Ato2p_Candida_albicans_SC5314
gbJABN68420.2| predicted_protein_Scheffersomyces_stipitis CBS 6054

——— emb|CAX43490.1|_acetate_transporter_putative_Candida_dubliniensis_CD36

0,3

o

01
1 ! g]jb|AOW27287.1|_Ato7p_Candida_anicans_SC5314
0,56 ref|XP_002547090.1|_conserved_hypothetical_protein_Candida_tropicalis_MYA-3404
1 emb|CAX39632.1|_acetate_transporter_putative_Candida_dubliniensis_CD36
0,49 ' reflXP_002546210.1|_conserved_hypothetical_protein_Candida_tropicalis MYA-3404
| Emb|CCE84008.1|_PisoO_004608_MiIIerozyma_farinosa_CBS_7064
0,58 | emb|CCES85039.1|_Piso0 004608 Millerozyma_farinosa_CBS_7064
053 ref[XP_001487639.1|_hypothetical_protein PGUG_01016_Meyerozyma_guilliermondii ATCC_ 6260
028 095 emb|CAR65583.1] DEHA2C15180p_Debaryomyces hansenii CBS767
' 045 ’ emb|CAG86423.1| DEHA2C15158p Debaryomyces_hansenii CBS767
’ o9 1ef|XP_025341450.1|_hypothetica| |_protein_CXQ85_002302_Candida_haemulonis
L——— ref|[XP_028890274.1|_uncharacterized_protein_CJI97 003024 Candida_auris
1 emb|SGZ58037.1] CIC11C00000002140 Candida_intermedia
0,59 5 JefiXP_002618879.1|_hypothetical_protein_CLUG_00038_Clavispora_lusitaniae_ATCC_42720
’ reflXP_002617751.1| hypothetical protein_ CLUG_01210_ Clavispora_lusitaniae_ ATCC_42720
0,56 o9 mb|CAX43055.1|_acetate_transporter_putative_Candida_dubliniensis_CD36
073 - ’g§)|AOW28571.1|_Ato6p_Candida_albicans_SC5314
’ b|CAX43057.1|_acetate_transporter_putative_Candida_dubliniensis_CD36
1 {O’%%]AOWZSWS.1|_At05p_Candida_albicans_805314
refjXP_002546727.1|_hypothetical protein CTRG_06205_ Candida_tropicalis MYA-3404
0,3] gb|EAZ63460.1| putative_transporter Scheffersomyces_stipitis CBS 6054
097 gb|ABN66333.1|_predicted_protein_Scheffersomyces_stipitis CBS_6054
004 34 0,66 | - gb|ABN66334.2|_membrane_protein_Scheffersomyces_stipitis CBS 6054
’ gbJABN66332.2|_FUN-related_protein_Scheffersomyces_stipitis CBS_ 6054
— 0,28 ) emb|CCE39768.1|_hypothetical_protein CPAR2_ 601880 Candida_parapsilosis
L= emb|CCG24508.1|_Frp6_protein_Candida_orthopsilosis_Co_90-125
037 ref|[XP_002548540.1|_conserved_hypothetical_protein_Candida_tropicalis MYA-3404
0,96 gb|JAOW30085.1|_Frp5p_Candida_albicans_SC5314
ﬂ'j emb|CAX41082.1|_ammonia_transport_protein_putative_Candida_dubliniensis_ CD36
gbJAOW30084.1|_Frp6p_Candida_albicans_SC5314
| imb|CC622276.1|_Frp3_ammonium_transporter_Candida_orthopsiIosis_Co_90-125
L— emb|CCE40409.1| hypothetical protein CPAR2_104450 Candida_parapsilosis
' — ref[XP_001483402.1|_hypothetical_protein PGUG_04131 Meyerozyma_guilliermondii ATCC 6260
1emblCAX43879.1|_acetate_transporter " putative_Candida_dubliniensis_ CD36
69— O, 70b|JAOW27669.1|_putative_ammonium_permease_Candida_albicans_SC5314
0,05 0,31 ref|XP_002547488.1|_protein_FUN34_Candida_tropicalis_MYA-3404
L gb|ABN66862.1| Accumulation_of DYads Scheffersomyces_stipitis CBS 6054
emb|CAG86082.1| DEHA2C07810p_Debaryomyces_hansenii CBS767
4 emb|CCE79746.1| Piso0_001833_Millerozyma_farinosa_ CBS_7064
L “emb|CCE89035.1| Piso0 001833 Millerozyma _farinosa CBS_7064
emb|SGZ50394.1| CIC11C00000001001 Candida_intermedia
094 reflXP_002618592.1|_hypothetical protein_ CLUG_02051_Clavispora_lusitaniae_ ATCC_42720
089 _ reflxP_025341341.1| hypothetical_protein_CXQ85 002189 Candida_haemulonis
ref|XP_028890140.1|_uncharacterized protein_CJI97 002886 _Candida_auris
gb|ANB15918.1| putative_ammonium_permease_ATO2_Sugiyamaella_lignohabitans
0,34 036 gb|ANB13223.1| putative_ammonium_permease_ATO2_Sugiyamaella_lignohabitans
L 0. gbJANB15919.1|_putative_ammonium_permease_ATO2_Sugiyamaella_lignohabitans
emb|CAG82510.1| YALIOC23617p_Yarrowia_lipolytica CLIB122
0,23 emb|CAG82495.1| YALIOC23298p_Yarrowia_lipolytica CLIB122
027 1 ——— emb|CAG78166.1|_YALIOF13145p_Yarrowia_lipolytica_ CLIB122
1 emb|CAG79470.1| YALIOE12837p_Yarrowia _lipolytica CLIB122
% emb|CAG78298.1| YALIOF16225p_Yarrowia_lipolytica_ CLIB122
’ emb|CAG80062.1| YALIOE27291p Yarrowia _lipolytica CLIB122
0 9|:?f|XP_029320117.1|_uncharacterized |_protein_C5L36_0A12170_Pichia_kudriavzevii
1 I: reffXP_029320118.1|_uncharacterized protein_C5L36_0A12180_Pichia_kudriavzevii
reflXP_029320119.1|_uncharacterized_protein_C5L36_0A12190 Pichia_kudriavzevii
gb|ANZ73545.1|_BA75_01115TO_KomagataeIIa |_pastoris
0.99 gbJAOA61549.1|_GQ67_02230T0_Komagataella_phaffii
’ gb|ANZ73648.1|_BA75_01114TO_KomagataeIIa_pastoris
0,99 | gb|AOA60896.1| GQ67_02229T0_Komagataella_phaffii
reflXP_029319710.1| uncharacterized_protein_C5L36 _0A08310_Pichia_kudriavzevii
1 0qé:}ESW98909.1|_putative_transmembrane _protein_involved_in_export_of_ammonia_Ogataea_parapolymorpha_DL-1
0,94 L ref(XP_018211073.1|_hypothetical_protein OGAPODRAFT 15977 Ogataea_polymorpha
027 4 gb|ANZ73092.1|_BA75_01155T0_Komagatae|Ia_pas:[oris
I gb|AOA61343.1| GQ67_02964T0_Komagataella_phaffii
0,61 1 ref[XP_029320379.1|_uncharacterized_protein_C5L36_0B01660_Pichia_kudriavzevii
0,99 | 9b|ESX01134.1| |_putative_transmembrane_protein_involved_in_export_of ammonia_Ogataea_parapolymorpha_DL-1
0,55 L “reflXP_018209951.1|_hypothetical protein OGAPODRAFT_77222_ Ogataea_polymorpha
gb|ONH68976.1|_Glyoxylate pathway_regulator Cyberlindnera_fabianii
emb|CCH41253.1|_Glyoxylate_pathway_regulator_Wickerhamomyces_ciferrii
0,99 o emb|CCH45519.1|_Glyoxylate pathway _regulator Wickerhamomyces_ciferrii
_ 094 . . . -
0.75 L gb|ONH66172.1|_Ammon|a_transport_outward_proteln_2_CyberI|ndnera_fab|an||
I emb|CAGQ9164.1|_I_<LLAOE02927p_KIuyverqmyces_la_ctls _
dbj|BAP70568.1|_hypothetical protein. KLMA 20586 _Kluyveromyces marxianus

gbJAAS53515.1| AFR144Wp_Eremothecium_gossypii ATCC 10895
gb|AET38063.1|_Hypothetical _protein_ Ecym 2321 Eremothecium_cymbalariae DBVPG_ 7215

1 0 §é11b|SCU95012.1|_LAM E OF10330gl_1 Lachancea meyersi_CBS 8951
l éé@mbBCVOGO?Q.1|_LANO_OH2163891_1_Lachancea_nothofagi_CBS_l1611

[ 1

, emb|SCU79922.1| LADA 0B04038gl 1 Lachancea dasiensis CBS 10888
048 emb|CAR24413.1| KLTHOF15268p_Lachancea thermotolerans CBS 6340
054 _| 038 emb|SCU93461.1| LAMI_0E14444g1 1 Lachancea_mirantina
’ 035 L= emb|SCW02329.1| LAFE_0F04038g1 1 Lachancea_fermentati
i) 7§bj|BAP70569.1|_ammonia_transport_outward_protein_3_KIuyveromyces_marxianus
|_—’ emb|CAG99163.1| KLLAOE02905p Kluyveromyces_lactis
gb]AQZ16663.1| ATO3 (YDR384C) Zygosaccharomyces parabaili
4L |CDH12022.1| related_to_Ammonia_transport_outward_protein_3_Zygosaccharomyces_bailii_ISA1307

0,99 gb? QZ12435.1| ATO3 (YDR384C) Zygosaccharomyces parabailii
dggGAV52108.1|_hypothetical | protein_ ZYGR_0AGO00990_Zygosaccharomyces_rouxii NBRC_ 110957

0,39
— 0% —0o dbj|GAV47096.1|_hypothetical protein ZYGR_0E01110_Zygosaccharomyces_rouxi NBRC_110957
gh|KOG99274.1|_hypothetical protein_DI49 2619 Saccharomyces_eubayanus

emb|CCE89660.1| hypothetical_protein_ TDEL 0A03280_Torulaspora_delbrueckii

emb|CCH58060.1|_hypothetical protein TBLA 0A02610_Tetrapisispora_blattae CBS 6284
emb|CCH58589.1|_hypothetical_protein_ TBLA 0A07990_Tetrapisispora_blattae CBS 6284

0,77

76

0,19
0,78 1T
emb|CCK69570.1|_hypothetical_protein. KNAG_0C04690_Kazachstania_naganishii CBS 8797

emb|CCE63248.1|_hypothetical_protein TPHA OE01550 Tetrapisispora_phaffi_ CBS 4417

0 670’24 emb|CCF58519.1| hypothetical protein KAFR_0E03680_ Kazachstania africana_CBS 2517
’ emb|CCC67746.1|_hypothetical protein NCAS_0A11880_ Naumovozyma_castelli CBS 4309

|:0’86¢=,‘mb|CCD22597.1|_hypothetica|_protein_NDAI_0A04410_Naumovozyma_dairenensis_CBS_421
042 gb|OXB50701.1|_hypothetical protein_ B1J92 A03212g_Candida_glabrata

gb|KZV12628.1| ATO3_ Saccharomyces_cerevisiae

0,39
4'_':10%%]51842246.1|_at03p_Saccharomyces_arboricola_H-6
'gb|KOH01204.1|_ATO3-like_protein_Saccharomyces_eubayanus
KJ68640.1| hypothetical protein FPSE_11186 Fusarium_pseudograminearum_CS3096

_1| ggESUOQSSS.1|_hypothetica| | protein FGSG_12406 Fusarium_graminearum_PH-1
b|[EWG42632.1|_hypothetical_protein_ FVEG_04387_Fusarium_verticillioides_7600

I: O’g?b:ﬂgKN B20685.1|_hypothetical protein FOXG_ 22898 Fusarium_oxysporum_f._sp._lycopersici_4287

054
I — emb|CAB10857.1| acetate transmembrane transporter (predicted) Schizosaccharomyces pombe
ref|[XP_013016294.1| acetate transporter_Schizosaccharomyces_octosporus_yFS286

gb|KZN87915.1|_Acetate_permease_A Penicillium_chrysogenum
SU15945.1| hypothetical protein FGSG_09374 Fusarium_graminearum_PH-1

_|1 gg:{EKJ74750.1|_hypotheticaI | protein_ FPSE_05085_Fusarium_pseudograminearum_CS3096
_eLmb|CCT64543.1|_re|ated_to_Y.Iipolytica_gIyoxylate_pathway_reguIator_GPRl_Fusarium_fujikuroi_IMI_58289

0,93 _l gb|EWG41941.1| hypothetical protein FVEG_03920_Fusarium_verticillioides_7600
b|OAQ63013.1| GPR1/FUN34/yaaH_family_domain-containing_protein_Pochonia_chlamydosporia_170

g
— o039 —08 gb|KYK57565.1] GPR/FUN34_family protein_Drechmeria_coniospora
gb|AEO60148.1|_hypothetical_protein._ MYCTH_2309049 Thermothelomyces_thermophila_ ATCC_42464

o’889b|AE067808.1|_hypothetica|_protein_THITE_2155054_ThieIavia_terrestris_NRRL_8126
UL TA— gb|EAA30570.2| GPR/FUN34_family protein_Neurospora_crassa OR74A

086 gb|KUI70088.1| Acetate permease A Valsa mali
gb|EHA57233.1|_hypothetical _protein_MGG_09225 Magnaporthe_oryzae 70-15
03 T emb|SMY24185.1|_unnamed_protein_product_Zymoseptoria_tritici ST99CH_1A5
' 0,27 |_— gb|PIB01991.1| Acetate_permease A Cercospora_beticola
gb|ATZ56664.1|_hypothetical_protein_ BCIN_ 13904980 Botrytis _cinerea_B05.10
gb|APA06978.1|_hypothetical protein_sscle_02g017480_Sclerotinia_sclerotiorum_1980 UF-70

048—|
1 gb|ATZ45736.1|_hypothetical_protein_BCIN_01g04600_Botrytis_cinerea_B05.10
gb|KZN93809.1| Acetate_permease_A Penicillium_chrysogenum

012 0’94[ 052 refXP_001396340.2|_hypothetical_protein_ANI_1_674114 Aspergillus_niger CBS_513.88
tpe|CBF85662.1| TPA: conserved hypothetical protein Aspergillus nidulans FGSC A4

ref(XP_001391955.1|_hypothetical protein_ANI_1 1090064 Aspergillus_niger CBS 513.88
1 dbj|BAE56448.1|_unnamed_protein_product_Aspergillus_oryzae RIB40
gb|KZN92297.1| Acetate_permease A Penicillium_chrysogenum

0’966 46gb|EAL87502.1|_GPR/FUN34_fami|y _protein_Aspergillus_fumigatus_Af293
’ tpe|CBF81120.1| TPA: Acetate permeasePutative uncharacterized protein Source:UniProtKB/TrEMBL Acc:Q5B2K4 Aspergillus nidulans FGSC A4

0,83

0,6

0,32

gb|PIB02163.1|_Accumulation_of dyads_protein_2_ Cercospora_beticola
tpe|CBF78629.1| TPA: conserved hypothetical protein Aspergillus nidulans FGSC A4

dbj|BAE64559.1]_unnamed_protein_product_Aspergillus_oryzae RIB40
mb|CCT75985.1|_probable FUN34-transmembrane_protein_involved _in_ammonia_production_Fusarium_fujikuroi_IMI_58289

r e
L1 gb|KNB20419.1|_hypothetical protein_ FOXG_17487_Fusarium_oxysporum_f._sp._lycopersici_4287
gb|ATZ48287.1|_hypothetical_protein_ BCIN_039g05160_ Botrytis_cinerea_B05.10

dbj|BAE62495.1|_unnamed_protein_product_Aspergillus_oryzae RIB40
gb|KYK54830.1|_Gprl_family_protein_Drechmeria_coniospora

05

0,62

1 _@ gb|OAQ66447.1| GPR1/FUN34/yaaH_family domain-containing_protein_Pochonia_chlamydosporia_170
gb|ESU12128.1|_hypotheticaI | protein FGSG_06081_Fusarium_graminearum_PH-1

1
_l gb|EKJ75593.1|_hypothetical_protein FPSE_04236_Fusarium_pseudograminearum_CS3096
emb|CCT67092.1|_related to Y .lipolytica. GPR1_protein_and Fun34p_Fusarium_fujikuroi_IMI_58289
gI98WG43098.1|_hypothetical_protein_ FVEG_04717_Fusarium_verticillioides_7600
g%%NBOSMB.1|_hypothetica|_protein_FOXG_07791_Fusarium_oxysporum_f._sp._chopersici_4287
gb]KNB05544.1|_hypothetical protein_ FOXG_07791_Fusarium_oxysporum_f._sp._lycopersici_4287
|CCT74568.1|_related _to_Y.lipolytica_ GPR1_protein_and Fun34p_Fusarium_fujikuroi_IMI_58289

e
OC,)@ EWG49215.1|_hypothetical_protein. FVEG_08800_Fusarium_verticillioides_7600

-269b|KNB08999.1|_hypothetical_protein_FOXG_09672_Fusarium_oxysporum_f._sp._lycopersici_4287
1gb|ESU09548.1|_hypothetical _protein_ FGSG_03652_Fusarium_graminearum_PH-1
| gb|EKJ77957.1|_hypothetical_protein FPSE_01883_Fusarium_pseudograminearum_CS3096

1 gb|KZN83926.1|_Protein_alcS_Penicillium_chrysogenum
0,96 r gb|EWG45761.1|_hypothetical protein FVEG_ 15857 Fusarium_verticillioides 7600
emb|CCT64135.1|_related_to Y lipolytica_ GPR1_protein_and_Fun34p_Fusarium_fujikuroi_IMI_58289

L|| % NB06800.1|_hypothetical_protein_ FOXG_19778 Fusarium_oxysporum_f._sp._lycopersici_4287
— "~ gb|JKNB06801.1|_hypothetical protein FOXG_19778 Fusarium_oxysporum_f._sp._lycopersici 4287

0,32
emb|SMY29801.1| unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5

0,91
—{0%8 gb|PIA97100.1|_Accumulation_of dyads_protein_2_Cercospora_beticola

1 gb|ATZ56169.1|_hypothetical_protein_ BCIN_139g00180_Botrytis_cinerea_B05.10
gb|OBR11585.1| Acetate_transporter_Colletotrichum_higginsianum_IMI_349063

reflXP_001402324.1| acetate_transporter Aspergillus_niger CBS 513.88

07 tpe|CBF89632.1| TPA: conserved hypothetical protein Aspergillus nidulans FGSC A4
gb|ATZ46145.1|_hypothetical_protein_ BCIN_01g07980_Botrytis_cinerea_B05.10

0,99

1
emb|SMY27991.1| unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5

|
! gb|PIA95755.1| Protein_alcS_Cercospora_beticola

gb|PIA90738.1|_Protein_alcS_Cercospora_beticola
gb|PIA93418.1|_Protein_alcS_Cercospora_beticola

0,73 . -
{ gb|KZN89801.1| Protein_alcS_Penicillium_chrysogenum

1 tpe|CBF84523.1| TPA: AlcS Source:UniProtKB/TrEMBL Acc:Q460G9 Aspergillus nidulans FGSC A4
gb|EAL84794.2|_transcriptional_activator_of ethanol_catabolism_AlcS_Aspergillus_fumigatus_Af293

emb|SMY28037.1|_unnamed_protein_product_Zymoseptoria_tritici ST99CH_1A5

1 gb|PIA92310.1|_Protein_alcS_Cercospora_beticola
gb|EHA51885.1|_hypothetical protein. MGG _05863 Magnaporthe _oryzae 70-15
gb|OAQ71960.1| GPR1/FUN34/YaaH-class_plasma_membrane_protein_Pochonia_chlamydosporia_170

0,97

011
[

0f11 j ,
0.99 gb|PIA89187.1|_Protein_alcS_Cercospora_beticola
gb|EAL86189.1| plasma membrane ammonium transporter (Ato3) putative Aspergillus fumigatus Af293

|
S tpe|CBF80443.1| TPA: plasma membrane ammonium transporter (Ato3) putative (AFU orthologue AFUA 5G01140) Aspergillus nidulans FGSC A4

gb|PIA99153.1|_Protein_alcS_Cercospora_beticola

0
emb|SMY25548.1|_unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5
emb|SMY26739.1|_unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5

8@ |CCT61732.1| related_to Y lipolytica GPR1 protein_and_Fun34p_Fusarium_fujikuroi_IMI_58289
‘r @b NB11109.1| hypothetical_protein_ FOXG_11131 Fusarium_oxysporum_f._sp._lycopersici_4287

1gb|EWGSO436.1|_hypothetical_protein_FVEG_09658_Fusarium_verticiIIioides_7600
9b|EK368837.1|_hypotheticaI |_protein_FPSE_11003_Fusarium_pseudograminearum_CS3096

0,02 |
0,73 gb|ESU06911.1| hypothetical protein. FGSG_01580 Fusarium_graminearum_PH-1
r £mb|CCT73175.1|_related_to_Y lipolytica GPR1_protein_and_Fun34p_Fusarium_fujikuroi_IMI_58289

|—le gb|EWG52159.1|_hypothetical protein FVEG_ 16935 Fusarium_verticillioides 7600
0.2 gb|OAQ61098.1| plasma membrane ammonium transporter (Ato3) Pochonia chlamydosporia 170
gb|OBR02432.1| GPR1/FUN34/YaaH-class_plasma_membrane_protein_Colletotrichum_higginsianum_IMI_349063

APA13810.1|_hypothetical _protein_sscle 119085800 _Sclerotinia_sclerotiorum_1980_UF-70

0,03 gbj
—{ 1" gb|ATZ57988.1|_hypothetical_protein BCIN_15g04840 Botrytis_cinerea_B05.10
emb|SMY24613.1| _unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5

0,03 099
""gb|PIA92628.1| Protein_alcS_Cercospora_beticola
0,03 gb|PIA92847.1|_Protein_alcS_Cercospora_beticola
gb|OAQ64965.1| plasma membrane ammonium transporter (Ato3) Pochonia chlamydosporia 170

b|CCT73901.1| related_to_Y.lipolytica GPR1 protein_and_Fun34p_Fusarium_fujikuroi_IMI_58289

0,15
1 I_I:Io’eé§|EW650882.1|_hypothetica|_protein_FVEG_10004_Fusarium_verticillioides_7600
| gb|KNB12179.1|_hypothetical_protein_FOXG_11828 Fusarium_oxysporum_f._sp._lycopersici_4287

0,7

0,27 58 emb|CCT75690.1|_related_to Y lipolytica_ GPR1_protein_and_Fun34p_Fusarium_fujikuroi_IMI_58289
0.99 ’gg|KN B12701.1|_hypothetical protein FOXG_12242 Fusarium_oxysporum_f._sp._lycopersici_4287
’ KJ73152.1| hypothetical protein FPSE 06765 Fusarium_pseudograminearum_CS3096

[ §2ESU10328.1|_hypothetica|_protein_FGSG_02968_Fusarium_graminearum_PH-l

0.3
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Figure S5. Detailed phylogenetic tree of Ato homologs, with all nominations and bootstrap values.


0,46

0,48

0,73

0,64

8% BAX57464.1|_sugar_transporter_Burkholderia_stabilis

O,g;o|AKM01829.1|_sugar_trans.por‘ter_Burkholderia_pyrrocinia
%li|AOJ24710.1|_sugar_transporter_Burkholderia_seminalis
gb|AOJ33028.1|_sugar_transporter_Burkholderia_metallica

0, B|ARF84711.1|_major_faciIitator_superfamiIy_protein_Burkholderia_cenocepacia

_ ’zgaKW235130.1|_sugar_transporter_Burkholderia_anthina

_l— 0'g‘EJ|AO|57372.1|_sugar_transporter_Burkholderia_diffusa
09pIAOI65493.1|_sugar_transporter_Burkholderia_territorii

- gb]AJY22779.1| sugar (and other) transporter family protein Burkholderia ambifaria AMMD
'gbJATF78858.1| _MFS_transporter_Burkholderia_cepacia
%@|AKM41427.1|_sugar_transporter_Burkholderia_contaminans
,4§;b|AOJ39579.1|_sugar_transporter_Burkholderia_lata

— gb|AJY12097.1| sugar (and other) transporter family protein Burkholderia dolosa AU0158

|.rf6gb|AOK69072.1|_sugar_transporter_Burkholderia_multivorans

|AOI92191.1| sugar_transporter_Burkholderia_pseudomultivorans
gbJAOK04340.1|_sugar_transporter_Burkholderia_latens
—0’86b|AOK4O794.1|_sugar_transporter_Burkholderia_vietnamiensis
o g&blAOK54340.1|_sugar_transporter_Burkholderia_stagnalis

gb|KWZz60423.1|_sugar_transporter_Burkholderia_ubonensis

0,

?b|AJK46158.1|_genera|_substrate_transporter_Burkholderia_glumae_PGl

0 SPIALK30425.1|_major_facilitator_superfamily_protein_Burkholderia_plantarii

gb|AJW98760.1| sugar (and other) transporter family protein Burkholderia gladioli
08 8'Q£ATE43012.1|_sugar_transponer_Burkholderia_mallei
gb|OMO13983.1|_sugar_transporter_Burkholderia_pseudomallei
! gb|AIO66762.1| sugar (and other) transporter family protein Burkholderia oklahomensis
Og‘}§l,ATF:-’>7781.1|_MFS_transporter_Burkholderia_thailandensis
gb]KST74640.1|_sugar_transporter_Burkholderia_humptydooensis
— gb|ACC70880.1|_major_facilitator_superfamily MFS_1_ Paraburkholderia_phymatum_STM815
L gb|AMV42873.1|_sugar_transporter Paraburkholderia_caribensis

9

1

0,52

gb|APA85104.1|_MFS_transporter_Paraburkholderia_sprentiae WSM5005
2 gb|AJZ57376.1| sugar (and other) transporter family protein Paraburkholderia fungorum
7gb|AFT85514.1| MFS_transporter SHS_family lactate_transporter_Paraburkholderia_phenoliruptrix_BR3459a
0’(?1%ACD16088.1|_major_faciIitator_superfamin_MFS_l_ParaburkhoIderia _phytofirmans_PsJN

gb|AIP31679.1| sugar (and other) transporter family protein Paraburkholderia xenovorans LB400

gb|AOZ49004.1|_MFS _transporter_Chromobacterium_vaccinii

0,29

0,27

011

gb|APR96410.1|_sugar_transporter Pandoraea_thiooxydans

gb|ANC46777.1|_sugar_transporter_Pandoraea_pnomenusa
4‘ I:l 06emb|SNU84790.1|_Sia|ic_acid_permease_Pandoraea_sputorum

" gbJALS63394.1|_sugar_transporter Pandoraea_norimbergensis
0% emb|CDM57825.1| _major_facilitator _superfamily MFS_1 Rhizobium_favelukesii
| 026 gb|APO67942.1|_major_facilitator_superfamily_protein_Rhizobium_gallicum

0,12

0,05

4+— gbJAGB71473.1| major facilitator superfamily (MFS) transporter Rhizobium tropici CIAT 899
L gb|]ACM26872.1|_transporter_Agrobacterium_radiobacter K84

0,2

gb|AOH84988.1|_sugar_transporter Sphingomonas_panacis
gb|AEH86372.1|_major_facilitator_superfamily MFS_1_Mesorhizobium_opportunistum_WSM2075
| gb|AGB44361.1| arabinose_efflux_permease_family protein_Mesorhizobium_australicum WSM2073

0,15

, @bﬂBAV47744.1|_arabinose_efﬂux_permease_famiIy_protein_Mesorhizobium_Ioti
3('14b|AID32370.1| sugar (and other) transporter family protein Mesorhizobium huakuii 7653R
’()%g|AMX97264.1|_sugar_transporter_Mesorhizobium_ciceri

gb|ANT53466.1| sugar_transporter Mesorhizobium_amorphae CCNWGS0123

) emb|SDT31978.1|_MFS_transporter SHS family lactate transporter_Bradyrhizobium_canariense

emb|SHN85244.1|_MFS_transporter_ SHS_family _lactate_transporter_Bradyrhizobium_erythrophlei

0,35

0,72

gb|ASG67911.1| MFS_transporter_Francisella_halioticida
gS&AIR87513.1|_sugar_transporter_Pantoea_rwandensis

56gb|ALV93557.1|_sugar_transporter_Pantoea_vagans

A gb|ARF48665.1| MFS_transporter Pantoea stewartii_subsp._stewartii DC283
gbJASN16569.1| MFS_transporter_Pantoea ananatis
gb|APQ13130.1|_MFS_transporter_Pseudomonas_psychrotolerans

gb|ARU99275.1|_sugar_transporter_Tatumella_citrea

gb|AFJ48446.1| putative_transporter_Shimwellia_blattae DSM_4481 NBRC 105725

1gb|AGR57494.1|_Putative_metabo|ite_transport_protein_SaImonella_bongori_N268-08

086 gb|ATQ13171.1|_MFS_transporter_Salmonella_enterica

085 gb|AIR00748.1|_sugar_transporter_Pluralibacter_gergoviae

gb|ALR77335.1|_sugar_transporter_Enterobacter_lignolyticus

01

0,93

1]:0 4(lamb|CAX58098.1|_metabo|ite_transport_protein_ErWinia_biIIingiae_Eb661
’ gb|AHF76084.1| Metabolite_transport_protein_Sodalis_praecaptivus
aE

emb|CAO95649.1|_Putative_metabolite_transport_protein_Erwinia_tasmaniensis_Et1/99
gbJAEX54136.1|_arabinose_efflux_permease_family protein_Rahnella_aquatilis CIP_78.65 ATCC 33071

emb|CAY73001.1|_putative_metabolite_transport_protein_Erwinia_pyrifoliae DSM_12163
%)|ADNOO481.1|_SiaIic_acid_transporter_Dickeya_dadantii_3937

0GRIATZ96257.1|_MFS_transporter_Dickeya_fangzhongdai
0,@h|AUH13321.1|_sugar_transporter_Dickeya_solani

gb|ATO35197.1| Putative_metabolite_transport_protein_Dickeya dianthicola RNS04.9
gb|ACZ78749.1| _major_facilitator_superfamily MFS_1 Dickeya zeae Ech586
%)|AIJ08294.1|_Putative_metabo|ite_transport_protein_EdwardsieIIa_anguiIIarum_ET080813
AILI; gbJARD18219.1|_ MFS_transporter Edwardsiella_piscicida
1 gb|ARD39923.1| _MFS _transporter Edwardsiella_ictaluri
—— gDbJ|ATI64127.1|_MFS_transporter Edwardsiella_tarda
%rgmb|CZQ47060.1|_metabo|ite_transport_protein_KIebsieIIa_pneumoniae
0, §P|ASR29163.1|_sugar_transporter_Klebsiella_qguasipneumoniae
19b|ASV20279.1|_MFS_transporter_Klebsiella_guasivariicola
07 gb|AQL27032.1|_sugar_transporter_Klebsiella_variicola
—— gbJ|ATY07766.1| MFS_transporter_Klebsiella_aerogenes
24 gb|AML56437.1|_Putative_metabolite_transport_protein_Serratia_rubidaea
gb|AMO79998.1|_sugar_transporter_0besumbacterium_proteus
P50 [

0,37

—{ 0,16

gb|ANC39972.1|_sugar_transporter_Hafnia_alvei
—— gb|ATA20051.1|_sugar_transporter_Gibbsiella_quercinecans
—0.059h|ATM76349.1| MFS_transporter_Serratia_fonticola
,&%|ABV43854.1|_major_faciIitator_superfamily_M FS 1 Serratia_proteamaculans 568
gbJAMHO00034.1|_sugar_transporter_Serratia_liquefaciens
o’7ggb|AN K00953.1|_sugar_transporter_Serratia_plymuthica
O*Qemb|SNW06167.1|_Sia|ic_acid_permease_Serratia_ﬁcaria
'?;%|PIC09289.1|_M FS_transporter_Serratia_marcescens

0,28

dbj|BAM07968.1|_putative_major_facilitator_superfamily MFS_1 Leptospirillum_ferrooxidans_C2-3

021

gb|APT56701.1|_sugar_transporter_Roseomonas_gilardii
gbJAQS88572.1| sugar_transporter Neoasaia_chiangmaiensis

056— 9b|ATU72886.1|_MFS_transporter_Komagataeibacter_xylinus

Lo47— QgbJAOX21240.1|_sugar_transporter_Kozakia_baliensis

(1emb|CEF42035.1|_putative_metabo|ite_transport_protein_Acetobacter_senegalensis

gb|ATJ92769.1| MFS_transporter_Acetobacter_tropicalis
emb|CEF57258.1|_major_facilitator_superfamily MFS_1 Acetobacter_ghanensis

- gb|ASL39367.1|_MFS_transporter_Acetobacter ~_pasteurianus
gb|ATI11955.1| MFS_transporter Acetobacter pomorum

0,62

0,48

gb|AND69138.1|_hypothetical protein ATSB10 16840 Dyella_thiooxydans

0,99

gb|APG02609.1|_MFS_transporter_Luteibacter_rhizovicinus_ DSM_16549

gb|AGG88315.1| arabinose_efflux_permease_family protein_Rhodanobacter denitrificans

087 gb|AFC85638.1|_arabinose_efflux_permease_family protein_Frateuria_auranta DSM_ 6220

0,99

0,99

0,61

gbJAHX12439.1|_sugar_transporter_Dyella_jiangningensis
L gDb|AIF47448.1|_sugar_transporter_Dyella_japonica_A8

gb|ACO32581.1| transporter_major_facilitator _family Acidobacterium_capsulatum_ATCC 51196
gb|AEU37075.1|_major_facilitator_superfamily MFS_1 Granulicella_mallensis MP5ACTX8

0,49

0,75

emb|SDF26040.1| MFS_transporter_ SHS family_lactate_transporter_Terriglobus_roseus
gbJADV82482.1| major_facilitator_superfamily MFS 1 Terriglobus_saanensis SP1PR4

0,57

gb|ADW69145.1|_major_facilitator_superfamily MFS_1 Granulicella_tundricola_ MP5ACTX9

gb|AGT84772.1|_MFS_transporter_lactate transporter Amycolatopsis_mediterranei_RB

0,12

0,24

——— gbJANS70284.1|_sialic_acid-transport_integral_membrane_protein_NanT_Streptomyces_lincolnensis

0 emb|SDT44803.1|_MFS_transporter SHS family lactate_transporter_Microlunatus_soli

042

gb|ADG97034.1|_major_facilitator_superfamily MFS_1_Segniliparus_rotundus_DSM_44985
emb|SDU87187.1| MFS_transporter SHS family lactate_transporter Friedmanniella_sagamiharensis

0,56

gb|AFA74056.1|_sialic_acid_transporter_NanT_Gordonia_polyisoprenivorans_VH2
gb|AHH94452.1]_major_facilitator_superfamily_protein_Kutzneria_albida_DSM_43870

28— (gbJAEA28298.1| major_facilitator_superfamily MFS 1 Pseudonocardia_dioxanivorans_CB1190
—— QgbJAQT83166.1|_MFS_transporter Mycobacterium_litorale

o7 gb|AHH15773.1|_putative_sialic_acid_transporter_Nocardia_nova_SH22a

01

L gb|ATL65781.1|_MFS_transporter Nocardia_terpenica

% — emb|SNV65696.1|_sialic_acid-transport_integral_membrane_protein_NanT_Mycobacterium_terrae
— gb|AEF35473.1|_sialic_acid-transport_integral_ membrane_protein_NanT_Mycobacterium_sinense
0,49 8t1)]7AN690471.1|_sugar_transporter_Mycobacterium_bovis
gB%PU27885.1|_sugar_transporter_Mycobacterium_caprae
Q,QBAMQ4O657.1|_sugar_transporter_Mycobacterium_africanum
07 e,r1nb|CCC44250.1|_putative_sia|ic_acid-transport_integral_membrane_protein_NANT_Mycobacterium_canetti i_Cl
' b|AMC59540.1|_sialic_acid-transport_integral_membrane_protein_NanT_Mycobacterium_microti

gb|OMH59831.1| putative_sialic_acid_transporter _Mycobacterium_tuberculosis
gb|ARG95382.1|_MFS_transporter_Mycobacterium_kansasii

0,77

gb|ACC41239.1|_sialic_acid-transport_integral_membrane_protein_NanT_Mycobacterium_marinum_M
o gsbj|BAX92835.1|_MFS_transporter_Mycobacterium_shigaense

) gb|AMP25793.1|_sugar_transporter_Mycobacterium_simiae
gb|AKN18680.1|_sugar_transporter Mycobacterium_haemophilum_DSM_44634

0 88I8$ANR94190.1|_sugar_transporter_Mycobacterium_avium

gb|ATA28526.1|_sialic_acid_transporter_NanT_Mycobacterium_lepraemurium

1 gbJASW90495.1| MFS_transporter Mycobacterium_marseillense

1 gb|ARR83234.1|_sugar_transporter_family protein_Mycobacterium_yongonense
g,%)LAFC54001.1| MFS transporter sialate:H+ symporter (SHS) family protein Mycobacterium paraintracellulare
8%AF814776.1|_Carboxy|ic_acid_transporter-like_protein_Mycobacterium_indicus_pranii_MTCC_9506
8%LASW95559.1|_MFS_transporter_Mycobacterium_intracellulare
gb|ASX00696.1| MFS_transporter_Mycobacterium_chimaera

0,93

gb|ABF41560.1| major facilitator superfamily (MFS) transporter Candidatus Koribacter versatilis Ellin345

gb|AHG88245.1|_major_facilitator_superfamily MFS 1 Gemmatirosa_kalamazoonesis
gb|ABJ83693.1| _major_facilitator_superfamily MFS_1 Candidatus_Solibacter_usitatus_EIlin6076

0,63

gb|ADW71043.1| major facilitator superfamily MFS 1 (plasmid) Granulicella tundricola MP5ACTX9

dbj|BAB59736.1|_sugar_transporter_Thermoplasma_volcanium_GSS1

— emb|CAC11721.1|_sugar_transport_protein_related protein_Thermoplasma_acidophilum

gb|KIS70048.1|_hypothetical_protein UMAG_05122 Ustilago_maydis_521
1—’ emb|CBQ72319.1|_related_to_carboxylic_acid_transport_protein_JEN1_Sporisorium_reilianum_SRZ2

0,78

emb|SAM81792.1| related to_carboxylic_acid_transport_protein JEN1 Ustilago_bromivora

0,88

~ gb|AUB27544.1|_hypothetical protein_CKF44 004214 Cryptococcus_neoformans_var._grubii

097

L “gbJADV22083.1|_carboxylic_acid_transport_protein_putative_Cryptococcus_gattii WM276

— gb|KIS72107.1|_putative_carboxylic_acid_transport_protein_JEN1_Ustilago_maydis 521

—— emb|SAM68120.1|_probable_carboxylic_acid_transport_protein_JEN1_ Ustilago_bromivora
gb|PIA97966.1| Carboxylic_acid_transporter_protein_Cercospora_beticola

1 [ emb|SMY24056.1|_unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5

gb|EAA32361.2| carboxylic_acid_transporter Neurospora_crassa_OR74A
gb|EHA50270.1|_carboxylic_acid_transporter_Magnaporthe_oryzae 70-15

051 . . :

B2 dbj|BAE65195.1| unnamed_protein_product_Aspergillus_oryzae RIB40
gb|EAL93241.1|_carboxylic_acid_transport_protein_Aspergillus_fumigatus_Af293

0,65

340,53
L gb|KYK61705.1| carboxylic_acid_transport_protein_Drechmeria_coniospora
0,47

056 gb|EAL85090.1|_sugar_transporter_family_protein_Aspergillus_fumigatus_Af293

0,97

gb|OAQ60656.1| carboxylic_acid_transporter Pochonia_chlamydosporia 170

emb|SMY22408.1|_unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5

0,44

——r

0,68

0!
1
-

emb|CCG25453.1| Jenl_protein_Candida_orthopsilosis_Co_90-125

0,99 094

4[1

gbJAOW28664.1| Jenlp Candida_albicans_SC5314

0,51

emb|CAG89500.2| DEHA2F17402p_Debaryomyces_hansenii CBS767
emb|CAG89946.2| DEHA2F27126p Debaryomyces hansenii CBS767

0,87

0,29

0,69

0,94

0,79

0,71

1 L emb|CAG99769.1| KLLAOE16259p Kluyveromyces lactis
emb|SCV99651.1| LAFE_0AQ07888gl 1 Lachancea_fermentati

0,85

I: gb|KZV09719.1| JEN1 Saccharomyces_cerevisiae
emb|CCH46564.1|_Carboxylic_acid_transporter_protein_Wickerhamomyces_ ciferrii

gb|ONH67566.1|_Carboxylic_acid_transporter_protein_Cyberlindnera_fabianii

1

0,79

4 g?er|CCT73545.1|_re|ated_to_carboxy|ic_acid_transporter_protein_Fusarium_fujikuroi_lMI_58289
1 gb|EWG51422.1| MFS_transporter SHS family lactate_transporter_Fusarium_verticillioides_7600
O%gEKJ69418.1|_hypothetica| | protein_FPSE_10408 Fusarium_pseudograminearum_CS3096
0’81_[ gb|[ESU08925.1| hypothetical_protein FGSG_04204 Fusarium_graminearum_PH-1
03— 9b|OAQ62176.1|_sugar_transporter_family_protein_Pochonia_chlamydosporia_170
gb|OBR12832.1|_H+_symporter_family protein_Colletotrichum_higginsianum_IMI_349063
gb|EAA33605.3|_sugar_transporter Neurospora_crassa_OR74A

gb|EHA48046.1|_sugar_transporter Magnaporthe_oryzae 70-15

0,15
0,65

091

4'__1 gb|APA12974.1| hypothetical protein_sscle_10g077440_Sclerotinia_sclerotiorum_1980 UF-70
027 gb|ATZ55700.1|_Bcjenl Botrytis_cinerea_B05.10
gb|PIA99438.1|_Carboxylic_acid_transporter_protein_Cercospora_beticola

o5 gb|EAL86916.1|_sugar_transporter_family _protein_Aspergillus_fumigatus_Af293

021
0,93

gb|KZN84915.1|_Carboxylic_acid_transporter_protein-like_protein_Penicillium_chrysogenum
0’3856 dbj|BAES5486.1|_unnamed_protein_product_Aspergillus_oryzae RIB40
ref[XP_001391338.1|_carboxylic_acid_transporter_Aspergillus_niger. CBS_513.88

o |

0,56

gb|OAQ63702.1| MFS_transporter_Pochonia_chlamydosporia 170
emb|CAG81250.1|_YALIOD20108p_Yarrowia_lipolytica CLIB122

T emb|CAG81440.1|_YALIOD24607p_Yarrowia_lipolytica CLIB122
'—Q%emb|CAG82184.1|_YALIOC15488p_Yarrowia_Iipontica_CLI8122

emb|CAG82410.1| YALIOC21406p_Yarrowia_lipolytica CLIB122

089 emb|CAG80310.1|_YALIOE32901p Yarrowia_lipolytica CLIB122
emb|CAG83351.1|_YALIOB19470p_Yarrowia_lipolytica_ CLIB122

— 088

0,46

0,98

0% emb|SCU92745.1| LAMI_OE11848g1 1 Lachancea_mirantina
L emb|SCWO00203.1| LAFE 0B11716g1 1 Lachancea fermentati
L emb|CCE85945.1| Piso0_005587_Millerozyma_farinosa CBS_7064
1 |: emb|CCE87050.1|_Piso0_005587_Millerozyma_farinosa_ CBS_7064
emb|CAG87482.2| DEHA2D18920p Debaryomyces_hansenii CBS767
reflXP_025341422.1|_hypothetical_protein_CXQ85 002273 Candida_haemulonis

05

0,77 1

emb|SGZ58571.1|_CIC11C00000005784 Candida_intermedia

s gb|ESW98136.1| putative_sialic_acid_transporter_Ogataea_parapolymorpha_DL-1

L TeffXP_018211824.1|_hypothetical protein. OGAPODRAFT 16373 _Ogataea_polymorpha

ref|[XP_029319245.1|_uncharacterized_protein_C5L36_0A03680_Pichia_kudriavzevii
ref[XP_029319440.1| uncharacterized_protein_C5L36_0A05580 Pichia_kudriavzevii

—0’72emb|SCU88406.1|_LANO_OD02014g1_1_Lachancea_nothofagi_CBS_11611
oy emb|SCU95322.1| LADA 0G14950g1 1 Lachancea dasiensis CBS 10888

—Lq— emb|SCV04563.1] LAME 0H19416g1 1 Lachancea meyersii CBS 8951

99— emb|CAR24692.1| KLTH0G02024p_Lachancea thermotolerans CBS 6340

emb|SCW02888.1| LAFE_0F16490gl 1 Lachancea fermentati

emb|SCU97836.1|_LAMI_0F11650g1 1 Lachancea mirantina

— emb|CAG98245.1| KLLAOF10043p_Kluyveromyces _lactis

—— dbj|BAP70260.1|_putative_sialic_acid_transporter_Kluyveromyces_marxianus

0,99

0,71

0,99

08 gb|ONH69072.1|_Carboxylic_acid_transporter_protein_Cyberlindnera_fabianii

T emb|CCH43458.1|_Carboxylic_acid_transporter_protein_Wickerhamomyces_ciferrii
emb|CCH43459.1|_Carboxylic_acid_transporter_protein_Wickerhamomyces_ciferrii
emb|SGZ53326.1| CIC11C00000002797_Candida_intermedia

0,7

— 022

— ref|XP_025341865.1|_hypothetical_protein_CXQ85_004438_Candida_haemulonis
— reflXP_028889124.1| uncharacterized_protein_CJI97 004268 Candida_auris

r 1gb|ANZ?3229.1|_BA75_00466TO_KomagataeIIa_pastoris

L "gb|AOA63681.1] GQ67_03508T0_Komagataella_phaffi

0,64

emb|CAR65879.1| DEHA2E24024p Debaryomyces _hansenii CBS767

0,35

—! 1
1 062 9PIAOW29153.1| JenZp_Candida_albicans_SC5314

091

S

emb|CCG23796.1| Jen2_protein_Candida_orthopsilosis_Co_90-125

0.3

Figure S6. Detailed phylogenetic tree of Jen homologs, with all
nominations and bootstrap values.

— dbj|BAK82911.1| major_facilitator_superfamily sugar_transporter Komagataeibacter medellinensis_ NBRC_ 3288

gb|EFG83337.1|_major_facilitator_superfamily MFS_1 Komagataeibacter hansenii ATCC_ 23769
emb|CAP53980.1|_putative_sugar_transporter_protein_Gluconacetobacter_diazotrophicus_ PA1 5

emb|CCB76045.1|_Sialic_acid-transport_integral membrane_protein_nanT_Streptomyces_cattleya NRRL 8057 DSM_46488

PT_140010059

1 9bj|BAV41584.1|_sia|ic_acid-transport_integraI_membrane_protein_Mycobacterium_uIcerans_subsp._shinshuense

emb|SHO76643.1| Similar to S.cerevisiae protein JEN1 (Monocarboxylate/proton symporter of the plasma membrane) Malassezia sympodialis ATCC 42132

gb|AEO62951.1|_hypothetical_protein_ THITE 2042844 Thielavia_terrestris NRRL_8126
;55'— gb|AEO56506.1|_general _substrate transporter  Thermothelomyces_thermophila_ ATCC_ 42464

ref[XP_001397997.1|_carboxylic_acid_transport_protein_Aspergillus_niger_CBS_513.88

tpe|CBF70194.1| TPA: carboxylic acid transport protein (AFU orthologue AFUA 2G09450) Aspergillus nidulans FGSC A4
gb|KZN92938.1|_Carboxylic_acid_transporter_protein-like_protein_Penicillium_chrysogenum
gb|OBR15164.1| Major_facilitator_superfamily_transporter_Colletotrichum_higginsianum_IMI_349063
gb|OAQ65171.1| sialate:H+ symporter (SHS) family MFS transporter Pochonia chlamydosporia 170

gb|EWG42839.1| hypothetical protein FVEG 04557 Fusarium_verticillioides 7600
1lemb|CCT66944.1| related_to_carboxylic_acid_transport_protein_JEN1_Fusarium_fujikuroi_IMI_58289
YBIKNB05311.1|_hypothetical protein FOXG_07631 Fusarium_oxysporum_f._sp._lycopersici_4287
O'49(1;b|EKJG7583.1|_hypothetica| |_protein_FPSE_12257 Fusarium_pseudograminearum_CS3096
gb|ESU11911.1| hypothetical protein_ FGSG_05882_Fusarium_graminearum_PH-1

—O,Memb|CCE44927.1|_hypothetica| |_protein_ CPAR2_407290 Candida_parapsilosis
oycam— emb|CCE44928.1|_hypothetical protein CPAR2_407300_Candida_parapsilosis
- emb|CCE44923.1|_hypothetical protein. CPAR2_407250 Candida_parapsilosis
32 emb|CCE44586.1|_hypothetical_protein. CPAR2_403890_Candida_parapsilosis

e emb|CCE44209.1|_hypothetical_protein CPAR2_400100_Candida_parapsilosis
emb|CCE44929.1| hypothetical_protein CPAR2_ 407310 Candida_parapsilosis
emb|CCE42284.1|_hypothetical_protein_ CPAR2_808330_Candida_parapsilosis
emb|CCG25461.1|_tRNA-Arg_Candida_orthopsilosis_Co_90-125

— emb|CCE42290.1| hypothetical protein. CPAR2 808390 Candida_parapsilosis

- emb|CCG25455.1|_hypothetical_protein. CORT_0C00780_Candida_orthopsilosis_ Co 90-125
emb|CCE42292.1|_hypothetical_protein_ CPAR2_808410_Candida_parapsilosis

reflXP_002551411.1|_hypothetical protein CTRG_05709_Candida_tropicalis MYA-3404
emb|CAX43151.1| carboxylic_acid_transporter_putative_Candida_dubliniensis_CD36

gbJABN65148.2| carboxylic_acid_transporter_protein_Scheffersomyces_stipitis CBS 6054
1 L ref|[XP_001484059.1|_hypothetical protein PGUG_03440_ Meyerozyma_guilliermondii ATCC_ 6260

o !7gmb|CCH43335.1|_Carboxy|ic_acid_transporter_protein_Wickerhamomyces_ciferrii

1 =—— emb|CCH43336.1|_Carboxylic_acid_transporter_protein_Wickerhamomyces_ciferrii
emb|CCH43337.1|_putative_membrane_protein_Wickerhamomyces_ciferrii

gb|ONH70146.1|_Carboxylic_acid_transporter_protein_Cyberlindnera_fabianii

— dbj|BAP72814.1| carboxylic_acid_transporter_protein_homolog_Kluyveromyces marxianus

Q88 emb|CCE93840.1| hypothetical protein TDEL 0G04730_Torulaspora_delbrueckii
gh|KOG98125.1|_hypothetical _protein_DI49 3168 Saccharomyces_eubayanus

ijb|KN B11574.1]_MFS_transporter SHS family lactate transporter Fusarium_oxysporum_f. sp._lycopersici_4287

tpe|CBF71283.1| TPA: sugar transporter family protein (AFU orthologue AFUA 7G05550) Aspergillus nidulans FGSC A4

— gb]AAS50559.1] AAR192Cp Eremothecium_gossypii ATCC 10895

1 —— gbJAAS53704.1| AFR333Wp_Eremothecium_gossypii ATCC 10895
gbJAAS50561.1| ABL210Cp_Eremothecium_gossypii ATCC_10895
gb|AMD22015.1| HGL325Wp_Eremothecium_sinecaudum

1 L gbJAET40429.1| hypothetical protein_Ecym 6024 Eremothecium_cymbalariae DBVPG_7215

ref| XP_002617815.1|_hypothetical_protein_ CLUG_01274 Clavispora_lusitaniae_ ATCC_42720

ref|XP_002614689.1|_hypothetical_protein_ CLUG_05468 Clavispora_lusitaniae_ ATCC_42720

0,24
_‘ oes—— ref|XP_001484060.1|_hypothetical_protein_PGUG_03441_Meyerozyma_guilliermondii ATCC_6260

gb|ABN68003.2|_Carboxylic_acid_transporter_protein_homolog_partial_Scheffersomyces_stipitis CBS_6054
emb|CAX42258.1| carboxylic_acid_transporter_protein_putative_Candida_dubliniensis_CD36

ref(XP_002545520.1|_hypothetical protein CTRG_00301_Candida_tropicalis MYA-3404

1 emb|CCE40688.1|_hypothetical protein_ CPAR2_107230_Candida_parapsilosis
emb|CCE44404.1|_hypothetical_protein CPAR2_402050 Candida_parapsilosis

emb|CCE44403.1|_hypothetical_protein. CPAR2_402040 Candida_parapsilosis
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Figure S6. Detailed phylogenetic tree of Jen homologs, with all nominations and bootstrap values.


0 BAP73281.1 N-amino_acid_transport_system_protein_Kluyveromyces _marxianus
0,92 CAG97975.1 KLLAOF04125p_Kluyveromyces_lactis

. . . CAG97980.1 KLLAOF04257p Kluyveromyces_lactis
Figure S7. Detailed phylogenetic tree of Slc5 homologs, M SCU92918.1_LADA 0G00320g1_1. | achancea_dasiensis CBS_10833

. . . SCU82311.1 LAME _0C00584gl 1 Lachancea meyersi_CBS 8951
with all nominations and bootstrap values. — 008 058 CAR21390.1_KLTHOBOOS36p Lachancea thermotolerans CBS_6340

053 SCU97708.1_LANO_0E16732gl 1 Lachancea nothofagi CBS 11611
’ SCV99664.1 L AFE 0A08174gl 1 Lachancea fermentati
SCU91882.1 LAMI_OEQ7734gl 1 Lachancea_ mirantina
— (078 CCE93881.1_hypothetical protein_ TDEL _0H00220_Torulaspora_delbrueckii
. CCH59337.1_hypothetical protein TBLA 0B05020 Tetrapisispora_blattae CBS 6284
0,77 . GAV49369.1 hypothetical protein_ ZYGR_0P00120_Zygosaccharomyces_rouxi NBRC 110957
L— GAV54279.1 hypothetical protein ZYGR_0AL00110 Zygosaccharomyces rouxi NBRC 110957
0,98 CDH18101.1_related to_neutral_amino_acid_permease_Zygosaccharomyces_baili ISA1307
—Dlﬁ 12682.1 hypothetical protein_ BZL39 E00210 Zygosaccharomyces_parabailii
13248.1 related to neutral amino_acid permease_Zygosaccharomyces_baili ISA1307

0,98

047

— 0,74
06

ONH68088.1 N _amino_acid_transport_system_protein_Cyberlindnera_fabianii
CCHA41201.1_Auxin_transporter_protein_1_Wickerhamomyces_ciferrii
f\OW28318.1_hypothetical | protein CAALFM_C302870CA_Candida_albicans SC5314
063 L CAX42805.1_neutra|_amin(_)_acid |_permease J)utative_Candi_da_dub!inie_nsis_CD36
’ 599 XP_002548261.1 hypothetical protein CTRG_02558 Candida_tropicalis MYA-3404
0,32 0,87 ’ XP_002548262.1_hypothetical_protein CTRG_02559 Candida_tropicalis MYA-3404
1 1CCE40210.1_hypotheticaI |_protein CPAR2_102480_Candida_parapsilosis
r— CCG22084.1_hypothetical_protein. CORT_0B03760_Candida_orthopsilosis_ Co_90-125
ABNG67177.1 predicted_protein_Scheffersomyces_stipitis CBS 6054
1 014 CAG90021.2_DEHA2600946p_D¢baryomyges_hansenii_CBS?67 B )
1 019 : XP_001482680.1_hypothetical protein_ PGUG_04635 Meyerozyma_guilliermondii ATCC 6260
' | C©CE83140.1_Piso0_003712_Millerozyma._farinosa_CBS_7064
053 ! CE84171.1_PisoO_003712_MiIIerozyma_far_inosa_C_BS_7064
' 089 SGZS4636.1_CICl1COOOOOOO_4058_Cand|da_lntermed|a _ o
087 : XP_002618466.1 hypothetical protein CLUG 01925 Clavispora_lusitaniae ATCC_ 42720
' T XP_025341920.1 hypothetical protein_ CXQ85 004496 Candida_haemulonis
0,68 L— XP_028889077.1 uncharacterized protein_CJI97 004218 Candida_auris
ONH68308.1_N_amino_acid_transport_system_protein_Cyberlindnera_fabianii
CAG79866.1 YALIOE22506p_Yarrowia_lipolytica CLIB122
ANB13273.1_hypothetical_protein. AWJ20 1557 Sugiyamaella_lignohabitans
r FSW97907.1_N_amino_acid_transport_system_protein_Ogataea_paraponmorpha_DL-l
L= XP_018212738.1 hypothetical_protein OGAPODRAFT 15962 Ogataea_polymorpha
L 057 EAL90404.1 neutral_amino_acid permease_putative_Aspergillus_fumigatus _Af293
53" XP_001392407.1_amino_acid_transporter_Aspergillus_niger CBS 513.88
06—— BAE64141.1 unnamed_protein_product_Aspergillus_oryzae_RIB40
1 CBF87950.1 TPA: amino acid transporter (Eurofung) Aspergillus nidulans FGSC A4
0,85 KZN83945.1 N _amino_acid_transport_system_protein_Penicillium_chrysogenum
1 PIB02012.1_hypothetical_protein_ CB0940 01013 Cercospora_beticola
| SMY19970.1_unnamed_protein_product_Zymoseptoria_tritici ST99CH_1A5
1 T APA14813.1 hypothetical _protein_sscle_13g095830_Sclerotinia_sclerotiorum_1980_UF-70
L— ATZ55027.1 hypothetical protein_ BCIN_11g03330_Botrytis_cinerea_B05.10
EAA31375.2 _neutral amino_acid_permease_Neurospora_crassa OR74A
0,81 075 AEO59685.1_amino-acid_permease_Thermothelomyces_thermophilus ATCC_42464
025~ OBR04196.1 Transmembrane_amino_acid_transporter _Colletotrichum_higginsianum_IMI_349063
09 033 KUI71411.1_N_amino_acid_transport_system_protein_Valsa_mali
EHA56888.1_N_amino_acid_transport_system_protein_Pyricularia_oryzae 70-15
(40850.1 _hypothetical protein FVEG 03106 Fusarium_verticillioides_7600
1 0,55 @ 01936.1_hypothetical protein_ FOXG_05027_Fusarium_oxysporum_f._sp._lycopersici_4287
1 CCT68298.1 related_to_neutral amino_acid_permease_Fusarium_fujikuroi_IMI_58289
17082.1_hypothetical_protein FGSG_10375_Fusarium_graminearum_PH-1
0.82 8600.1_hypothetical _protein_ FPSE_01194 Fusarium_pseudograminearum_CS3096
' OAQ61547.1 neutral_amino_acid permease_Pochonia_chlamydosporia_170
é@T 72230.1 related_to_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
0,7 _f lﬁ_ G47357.1_hypothetical_protein FVEG_07486_Fusarium_verticillioides 7600
1 KNBO01015.1 hypothetical protein FOXG_04364 Fusarium_oxysporum_f. sp._lycopersici_4287
_[ (E 74655.1 hypothetical protein FPSE 05123 Fusarium_pseudograminearum_CS3096
07419.1 hypothetical protein FGSG_02032_Fusarium_graminearum_PH-1
005 KIS68686.1_hypothetical_protein UMAG_11954 Ustilago_maydis 521
L—— SAMB82686.1 related to neutral amino_acid_permease Ustilago bromivora
CBQ73658.1 related to_neutral amino_acid_permease_Sporisorium_reilianum_SRZ2
056 UB25678.1_hypothetical_protein. CKF44 06541 Cryptococcus_neoformans_var._grubii
' | UB25679.1_hypothetical_protein CKF44 06541 Cryptococcus_neoformans_var._grubii
L ADV22814.1 Conserved_hypothetical protein_Cryptococcus_gatti WM276

0,91

0,38

05

XP_001398511.2_amino_acid_transporter_Aspergillus_niger CBS 513.88
L o7 PIA91704.1 N _amino_acid_transport_system_protein_Cercospora_beticola

SMY29892.1 unnamed_protein_product_Zymoseptoria_tritici ST99CH_1A5

[ T74762.1 probable_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
BiB09259.1_hypothetical_protein_FOXG_09879_Fusarium_oxysporum_f._sp._lycopersici_4287
EWG48978.1_hypothetical protein_ FVEG_08612_Fusarium_verticillioides_7600

059 — EKJ71474.1 hypothetical_protein_FPSE_08344 Fusarium_pseudograminearum_CS3096

0,85 OBR13122.1 Transmembrane_amino_acid_transporter_Colletotrichum_higginsianum_IMI_349063

1 OAQ69208.1_amino_acid_transporter_Pochonia_chlamydosporia_170

KYK60623.1_amino_acid_transporter_Drechmeria_coniospora

0,22 ‘[[ 164729.1 probable_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289

KZN93369.1 N amino acid transport system protein Penicillium chrysogenum
047 - 0,38 _IN_ _acld_ port_sy: _p _ _CNrysog

0B03325.1_hypothetical_protein_FOXG_05857_Fusarium_oxysporum_f._sp._lycopersici_4287
1EWG41664.1_hypothetical_protein_FVEG_03735_Fusarium_verticilioides_7600
%74729.1_hypothetical | protein_ FPSE_05064 Fusarium_pseudograminearum_CS3096
| 15926.1 N _amino_acid_transport_system_protein_Fusarium_graminearum_PH-1
I — AEO60870.1_amino-acid_permease_Thermothelomyces _thermophilus ATCC 42464
0,98 L—  AEO066370.1 hypothetical protein. THITE 2114432 Thielavia_terrestris NRRL 8126
1 EAA33125.1 neutral_amino_acid_permease_Neurospora_crassa OR74A
@J15397.1_N_amino_acid_transport_system _protein_Fusarium_graminearum_PH-1
I_lr— J77491.1 hypothetical_protein FPSE_02364 Fusarium_pseudograminearum_CS3096
0,89 L~ CcCT72010.1 _probable_neutral amino_acid_permease_Fusarium_fujikuroi_IMI_58289
093 KZN86117.1 N _amino_acid_transport_system_protein_Penicillium_chrysogenum
’ KZN94459.1 N_amino_acid_transport_system_protein_Penicillium_chrysogenum
0,61 I — KZN85636.1 N _amino_acid_transport_system_protein_Penicillium_chrysogenum
033 01 L—  XP_001393683.2_N amino_acid_transport_system_protein_Aspergillus_niger CBS 513.88
BAE66367.1_unnamed_protein_product Aspergillus_oryzae RIB40
I — BAE55170.1_unnamed _prot_ein _pro_duct_AspergiIIus_oryzae_RIB4O _ _
L—  XP_001397896.1 N amino_acid transport_system_protein Aspergillus_niger CBS 513.88
07933.1_hypothetical_protein FOXG_08979 Fusarium_oxysporum_f._sp._lycopersici_4287
07935.1_hypothetical_protein_ FOXG_08979_Fusarium_oxysporum_f._sp._lycopersici_4287
o!é@BO?934.l_hypotheticaI | protein FOXG_08979 Fusarium_oxysporum_f._sp._lycopersici_4287
090T70880.1_probable _neutral_amino_acid _permease_Fusarium_fujikuroi_IMI_58289
0,17 1 EWG45927.1 hypothetical protein FVEG_06564 Fusarium_verticillioides 7600
EKJ72441.1 hypothetical protein FPSE 07322 Fusarium_pseudograminearum_CS3096
0.16 | I]:'SU15558.1_N_amino_acid_transport_system _protein_Fqsarium_graminearum_PH-l _ . .
’ Wil : : EHA50681.1_N__am|no_aaq_transport_system_proteln_PyrlcuIarla_oryzae_70-15
019 1 021 OBRO7967.1_Am|no_amd_transporte_r_CoIIgtotnchum_hlgg|n3|anum__lMI_349063
' 007 KYK60841.1 amino_acid_transporter_Drechmeria_coniospora
1092 OAQ65468.1 N_amino_acid_transport_system_protein_Pochonia_chlamydosporia_170
05 CBQ67436.1 probable neutral amino_acid _permease_Sporisorium_reilianum_SRZ2
= KIS71614.1_putative_neutral amino_acid_permease_Ustilago_maydis 521
0,18 0.4 SAM72935.1 probable_neutral_amino_acid_permease_Ustilago_bromivora
. = PIB00815.1 N _amino_acid_transport_system_protein_Cercospora_beticola
0,19 L SMY24157.1 unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5
—r 25 KUI63671.1 N_amino_acid_transport_system protein_Valsa_mali
ATZ52223.1 hypothetical protein_ BCIN_07g07110_Botrytis_cinerea_B05.10
03 EAL85480.2_amino_acid_transporter_putative_Aspergillus_fumigatus_Af293
043 XP_001397276.1 N_amino_acid transport_system_protein_Aspergillus_niger CBS 513.88
— 0,02 | 015— BAE62416.1_unnamed_protein_product_Aspergillus_oryzae RIB40
’ o060 KZN86243.1 N_amino_acid_transport_system_protein_Penicillium_chrysogenum
95— 0. KZN88741.1 N _amino_acid_transport_system_protein_Penicillium_chrysogenum
CBF69463.1 TPA: amino acid transporter (Eurofung) Aspergillus nidulans FGSC A4
OBR11600.1_Amino_acid_transporter_Colletotrichum_higginsianum_IMI_349063
0 G44590.1_hypothetical_protein FVEG_05608_Fusarium_verticillioides 7600
_FO A97951.1 hypothetical_protein_ FOXG_02424 Fusarium_oxysporum_f._sp._lycopersici_4287
CCT66442.1_probable_neutral amino_acid_permease_Fusarium_fujikuroi_IMI_58289
_[ 12641.1 N _amino_acid_transport_system_protein_Fusarium_graminearum_PH-1
8259.1 hypothetical protein FPSE 01720 Fusarium_pseudograminearum_CS3096
.[ § G51829.1_hypothetical_protein FVEG_10704_Fusarium_verticillioides_7600
1

(@]

0,2

12554.1 hypothetical protein FOXG_ 12132 Fusarium_oxysporum_f. sp._lycopersici_4287

CCT75779.1 related to_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289

68698.1 hypothetical protein FPSE 11144 Fusarium_pseudograminearum_CS3096
0,69 _[ 13771.1 hypothetical_protein_ FGSG_07502_Fusarium_graminearum_PH-1
|— 0l2 EHA46974.1_hypothetical_protein MGG_01921_Pyricularia_oryzae_70-15

+—— OBR14784.1 Transmembrane_amino_acid_transporter_Colletotrichum_higginsianum_IMI_349063
| 051 KUI70339.1_N_amino_acid_transport_system_protein_Valsa_mali
0,88 ’ OAQ71968.1_amino_acid_transporter Pochonia_chlamydosporia_170
099 EAL91688.1 neutral_amino_acid_permease_putative_Aspergillus_fumigatus_Af293
: XP_001391479.1 amino_acid_transporter_Aspergillus_niger CBS 513.88
1 PIB00646.1_hypothetical_protein_ CB0940 00444 Cercospora_beticola
SMY20124.1 unnamed_protein_product_Zymoseptoria_tritici. ST99CH_1A5
083 KZN83916.1 N _amino_acid_transport_system_protein_Penicillium_chrysogenum
0,95 1 0oa BAE62246.1_unnamed_protein_product_Aspergillus_oryzae RIB40
: CBF88138.1 TPA: amino acid transporter (Eurofung) Aspergillus nidulans FGSC A4
OAQ71370.1_amino_acid_transporter_Pochonia_chlamydosporia 170
& 174475.1 related to neutral amino_acid_permease_Fusarium_fujikuroi_IMI_58289

1 ""EWG49311.1_hypothetical_protein FVEG_08878 Fusarium_verticillioides 7600

KNBO08880.1_hypothetical protein FOXG_09582 Fusarium_oxysporum_f. sp._lycopersici_4287
041 BAE55719.1_unnamed_protein_product_Aspergillus_oryzae RIB40
0 EWG48580.1 _hypothetical _protein. FVEG 08292 Fusarium_verticillioides_7600
’ 0 T65315.1 related to neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
0,69 _I;EO B17215.1 hypothetical_protein FOXG_15322 Fusarium_oxysporum_f._sp._lycopersici_4287

1= EWG54422.1 hypothetical_protein_FVEG_12640_Fusarium_verticilioides_7600
|_70 83ESU05 EKJ71681.1 hypothetical protein FPSE 08127 Fusarium_pseudograminearum_CS3096

187.1 hypothetical_protein_ FGSG_00076_Fusarium_graminearum_PH-1
ADV23043.1_Hypothetical Protein. CGB_F4640C_Cryptococcus_gatti WM276

OBR15697.1_Amino_acid_transporter_Colletotrichum_higginsianum_IMI_349063
1 . CCE44498.1_hypothetical protein. CPAR2_ 403000 Candida_parapsilosis

L—  (CCG23892.1 hypothetical_protein. CORT OE03030_ Candida_orthopsilosis Co 90-125
1 059 CAG90321.2 DEHA2G07172p_Debaryomyces _hansenii CBS767

0,45

0,64 XP_001486466.1 hypothetical protein PGUG_02137_Meyerozyma_guilliermondii ATCC_ 6260

0,95 I XP_025343286.1 hypothetical protein. CXQ85 005374 Candida_haemulonis
XP_028892402.1_uncharacterized protein_CJI97_001773_Candida_auris

051 XP_025343279.1_hypothetical protein_ CXQ85_005367_Candida_haemulonis

I E— XP_025343278.1_hypothetical protein_ CXQ85 005366 Candida_haemulonis

' XP_028892397.1_uncharacterized protein_CJI97_001768_Candida_auris
| — ADV22913.1 neutral_ amino_acid_transporter_putative_Cryptococcus_gatti WM276

L= AUB25869.1 neutral amino_acid_transporter_Cryptococcus_neoformans_var._grubii
UB24814.1 neutral_ amino_acid_transporter_Cryptococcus_neoformans_var._grubii
1 | UB24815.1 neutral amino_acid_transporter_Cryptococcus_neoformans_var._grubii
0,95 0,85 —— ADV21810.1_Conserved_hypothetical protein_Cryptococcus_gatti_WM276
ADV24806.1 Conserved hypothetical _protein_Cryptococcus_gatti WM276
1 PIA90969.1 N_amino_acid_transport_system_protein_Cercospora_beticola
PIA93403.1_ N _amino_acid_transport_system_protein_Cercospora_beticola
0,71 I — APA14752.1 hypothetical protein_sscle 139095220 Sclerotinia_sclerotiorum_ 1980 UF-70
0,46 L— ATZ55207.1 hypothetical protein BCIN_119g04900 Botrytis cinerea_B05.10
SMY28461.1 unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5
1 4@ CCT66311.1 related to_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
1 : EWG44384.1 hypothetical protein FVEG_ 05460 Fusarium_verticillioides 7600
1 ——— KNA97716.1_hypothetical_protein_ FOXG_02284 Fusarium_oxysporum_f._sp._lycopersici_4287
r £KJ78127.1_hypothetical _protein_ FPSE_01588_Fusarium_pseudograminearum_CS3096
L "ESU12778.1 hypothetical_protein FGSG_ 06657 Fusarium_graminearum_PH-1
g\%‘d 74285.1 related to_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
1,
1

0,98

0,86 0,48

G55779.1_hypothetical protein FVEG 13729 Fusarium_verticillioides_7600
KNB19048.1_hypothetical protein FOXG_16499 Fusarium_oxysporum_f. sp._lycopersici_4287
1EKJ67664.1_hypotheticaJ | protein FPSE 12181 Fusarium_pseudograminearum_CS3096
[ ESU09694.1 hypothetical protein FGSG_ 03516 Fusarium_graminearum_PH-1
(G53833.1_hypothetical_protein FVEG_12173 Fusarium_verticillioides 7600
4ﬂ 1l 14553.1_hypothetical_protein FOXG_13373_Fusarium_oxysporum_f._sp._lycopersici_4287
1 CCT67799.1 related to_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
| EKJ74141.1 hypothetical_protein_FPSE_05680_Fusarium_pseudograminearum_CS3096
L "ESU18351.1 hypothetical protein FGSG_11274 Fusarium_graminearum_PH-1
08 BAE66370.1_unnamed_protein_product_Aspergillus_oryzae RIB40
0,19 | KZN89789.1 N _amino_acid_transport_system_protein_Penicillium_chrysogenum
007 KZN89261.1 N_amino_acid_transport_system_protein_Penicillium_chrysogenum
_'l O BAE61753.1_unnamed_protein_product_Aspergillus_oryzae RIB40
: OBR06402.1_Transmembrane_amino_acid_transporter_Colletotrichum_higginsianum_IMI_349063
[ G35975.1_hypothetical_protein_ FVEG_ 00155 Fusarium_verticillioides 7600

0,06

(@)}

1KNA95960.1_hypothetical _protein_ FOXG_01332_Fusarium_oxysporum_f._sp._lycopersici_4287
1 CCT63175.1 related to_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
0 EKJ69731.1 hypothetical protein. FPSE 10047 _Fusarium_pseudograminearum_CS3096
0,46 [ ESU05254.1_hypothetical | protein FGSG_00136_Fusarium_graminearum_PH-1
OAQ61115.1 amino_acid_transporter_Pochonia_chlamydosporia_170
o6a EAL86295.1 amino acid transporter (Mtr) putative Aspergillus fumigatus Af293
1 0 PIA89404.1 N _amino_acid transport_system_protein_Cercospora_beticola
— D 099 CBF73730.1 TPA: amino acid transporter (Eurofung) Aspergillus nidulans FGSC A4
08 L O, XP_001395627.2_amino_acid_transporter_Aspergillus_niger CBS 513.88
0,2 KNB06325.1 hypothetical_protein FOXG_07078 Fusarium_oxysporum_f._sp._lycopersici_4287
0.2 OAQ60695.1_amino_acid_transporter Pochonia_chlamydosporia 170
L1 0 | o3 KN820133.1_hypothetica|_protein_FOXG_17241_Fusarium_oxysporum._f.__sp.._lycopersici_4287
012 — OBR09176.1_Transmembrane_am|no__aC|d_t_ransporter_CoIIetotrl_chum___hlgglnsmnum_lMI_349063
’ 0 }%T69221. 1 related_to_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
1[ B10629.1 hypothetical_protein FOXG_10779 Fusarium_oxysporum_f._sp._lycopersici_4287
_[ EKJ75991.1_hypothetical |_protein FPSE_03763_Fusarium_pseudograminearum_CS3096
YB31020.1 hypothetical protein FGO5 02357 Fusarium_graminearum
0,13 EO T72337.1_related_to_neutral amino_acid _permease_Fusarium_fujikuroi_IMI_58289
1

G47197.1_hypothetical_protein_ FVEG_07377_Fusarium_verticillioides_7600
KNBO00839.1 hypothetical_protein FOXG_04256 Fusarium_oxysporum_f._sp._lycopersici_4287
- 1EKJ74437.1_hypothetical_protein_ FPSE_05402_Fusarium_pseudograminearum_CS3096
L %SUO7241.1_hypothetical | protein FGSG_01876 Fusarium_graminearum_PH-1
0,94 G54730.1_hypothetical protein FVEG_12861 Fusarium_verticillioides 7600
$rdB19582.1_hypothetical_protein_FOXG_16832_Fusarium_oxysporum_f._sp._lycopersici_4287
CCT75447.1 related to_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
|_‘._ EKJ76333.1_hypothetical protein_ FPSE_03469 Fusarium_pseudograminearum_CS3096
1&%)09410.1_hyp0thetical | protein FGSG_03778_Fusarium_graminearum_PH-1

[ T70916.1 related_to_neutral amino_acid_permease_Fusarium_fujikuroi_IMI_58289
1

[9HG45961.1_hypothetical _protein_FVEG_06592_Fusarium_verticillioides_7600
KNBO07888.1_hypothetical protein FOXG_08937_Fusarium_oxysporum_f._sp._lycopersici_4287
KJ72484.1 hypothetical_protein FPSE_07365_Fusarium_pseudograminearum_CS3096
0.93 [ SU15601.1 hypothetical protein FGSG_ 09078 Fusarium_graminearum_PH-1
' CCT63188.1 related to_neutral_amino_acid_permease_Fusarium_fujikuroi_IMI_58289
1 [ %WG35966.1_hypothetica|_protein_FVEG_OOl45_Fusarium_verticillioides_7600
69739.1 hypothetical protein FPSE_10055 Fusarium_pseudograminearum_CS3096
[ 05235.1 hypothetical_protein FGSG_00118 Fusarium_graminearum_PH-1
rgggJ71924.1_hypothetical | protein FPSE_07927 Fusarium_pseudograminearum_CS3096
! 14125.1 hypothetical_protein FGSG_07810_Fusarium_graminearum_PH-1
028 T173361.1 related to neutral amino_acid permease_Fusarium_fujikuroi_IMI_58289
’ _[{ 15024.1 hypothetical _protein FOXG_13748 Fusarium_oxysporum_f. sp._lycopersici_4287
EWG52425.1_hypothetical_protein FVEG 11179 Fusarium_verticilioides 7600
_|. 08630.1_hypothetical protein FGSG_04468 Fusarium_graminearum_PH-1
71552.1 hypothetical protein FPSE_08293 Fusarium_pseudograminearum_CS3096
SU10349.1 hypothetical protein. FGSG_02950 Fusarium_graminearum_PH-1
[ KJ73129.1 hypothetical_protein FPSE_06742_Fusarium_pseudograminearum_CS3096
1 5 T76051.1 related to neutral amino_acid permease_Fusarium_fujikuroi IMI_58289

0,14

0,55

0,28

G52077.1_hypothetical_protein FVEG_10900_ Fusarium_verticillioides_7600
12663.1 hypothetical_protein FOXG_12214 Fusarium_oxysporum_f._sp._lycopersici_4287
12664.1_hypothetical protein FOXG_12214 Fusarium_oxysporum_f. sp._lycopersici_4287

1 OAQ61465.1_amino_acid_transporter _Pochonia_chlamydosporia_170
EHA49606.1_amino_acid_transporter_Pyricularia_oryzae 70-15
PIA93489.1 N_amino_acid_transport_system_protein_Cercospora_beticola
_@CBQHZO&1_reIated_to_neutral_amino_acid_permease_Sporisorium_reilianum_SRZZ

1— KIS69947.1 hypothetical_protein UMAG_02459 Ustilago_maydis 521
1 —— SAM67126.1 related_to_neutral_amino_acid_permease_Ustilago_bromivora
0,56 SHO76171.1 Uncharacterized protein MSYG_0506_Malassezia sympodialis ATCC 42132

= PIA93255.1 N _amino_acid_transport_system_protein_Cercospora_beticola

0,23 ' SMY29638.1_unnamed_protein_product Zymoseptoria_tritici ST99CH_1A5

023 1 OAQ63690.1_amino_acid_transporter _Pochonia_chlamydosporia_170
’ PIA94364.1 N _amino_acid_transport_system_protein_Cercospora_beticola

98425.1 hypothetical protein. FOXG_02785_ Fusarium_oxysporum_f._sp._lycopersici_4287
§$98427.1_hyp0thetical | protein_ FOXG_02785_Fusarium_oxysporum_f._sp._lycopersici_4287
o!&fl“ydA98426.l_hypothetical | protein_ FOXG_02785_Fusarium_oxysporum_f._sp._lycopersici_4287
006T70589.1 related to neutral amino_acid permease_Fusarium_fujikuroi_IMI_58289
EWG38356.1 hypothetical protein FVEG_01600_Fusarium_verticillioides 7600

EKJ77443.1_hypothetical |_protein FPSE_02316_Fusarium_pseudograminearum_CS3096

[ SU15344.1 hypothetical _protein_ FGSG_08055_Fusarium_graminearum_PH-1

0,82 OBR02607.1_Transmembrane_amino_acid_transporter_Colletotrichum_higginsianum_IMI_349063

0,98

0,25 0,99 OBR09895.1_Transmembrane_amino_acid_transporter_Colletotrichum_higginsianum_IMI_349063
1 EHA49663.1_aromatic_and_neutral_aliphatic_ amino_acid_permease_Pyricularia_oryzae 70-15
S AEO55911.1 hypothetical_protein. MYCTH_2089733 Thermothelomyces_thermophilus ATCC_42464
0,94 L— AEO068578.1 hypothetical_protein THITE_128080 Thielavia terrestris NRRL_8126
| ATZ58468.1_hypothetical_protein_BCIN_16902440_Botrytis_cinerea_B05.10
0,51 | ATZ58469.1_hypothetical protein_BCIN_16g02440_Botrytis_cinerea_B05.10
0.68 I — APA05823.1 hypothetical protein_sscle _01g005930_Sclerotinia_sclerotiorum_ 1980 UF-70
' L—  ATZ46813.1 hypothetical protein BCIN_02g01660 Botrytis cinerea B05.10
1 PIA98405.1 N _amino_acid_transport_system_protein_Cercospora_beticola
' SMY28985.1 unnamed_protein_product_Zymoseptoria_tritici ST99CH_1A5
1 EAL85095.2 _amino_acid_transporter_putative Aspergillus_fumigatus Af293
0,98 1 | XP_001401336.1_amino_acid_transporter_Aspergillus_niger CBS 513.88
XP_001391581.1_amino_acid_transporter_Aspergillus_niger CBS 513.88
093 KZN84468.1 N _amino_acid transport_system_protein_Penicillium_chrysogenum
0,85— XP_001397083.2_amino_acid_transporter_Aspergillus_niger CBS 513.88
0,95 EAL93843.2_neutral amino_acid permease_putative_Aspergillus_fumigatus_Af293
I E— CBF83940.1 TPA: ar_nino a<_:id transporter (Eurofung) As_pergillqs_nidulans FGSC A4
0.77 - KZN86454.1_.N_am|no_amd_tran§port_systern_prote|p_PemcHhum_chrysogenum
' 098 EAL94045.1 amino_acid_transporter_putative Aspergillus_fumigatus_Af293
0,42 1 ' XP_001402298.1 _amino_acid_transporter_Aspergillus_niger CBS 513.88
XP_001390417.1 amino_acid_transporter_Aspergillus_niger CBS 513.88
—1|W EAL87116.1 neutral amino_acid_permease_Aspergillus_fumigatus _Af293
. KZN85696.1 N_amino_acid_transport_system_protein_Penicillium_chrysogenum
XP_001397349.2_amino_acid_transporter_Aspergillus_niger CBS 513.88
0,46 045 CBF83190.1 TPA: neutral amino acid transporter (Eurofung) Aspergillus nidulans FGSC A4
. XP_001400898.1 _amino_acid_transporter_Aspergillus_niger CBS 513.88

0,81

BAE60325.1_unnamed_protein_product_Aspergillus_oryzae RIB40
0.75 083 EAL84942.1 neutral_amino_acid permease_Aspergillus_fumigatus_Af293
’ lel ’ KZN83521.1 N _amino_acid_transport_system_protein_Penicillium_chrysogenum
09 CBF84423.1 TPA: amino acid transporter (Eurofung) Aspergillus nidulans FGSC A4
' XP_001398067.1_amino_acid_transporter_Aspergillus_niger CBS 513.88
_0|810 5 CBF85002.1 TPA: amino acid transporter (Eurofung) Aspergillus nidulans FGSC A4

EAL85274.1 neutral_amino_acid_permease_Aspergillus_fumigatus_Af293

0.3
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Figure S7. Detailed phylogenetic tree of Slc5 homologs, with all nominations and bootstrap values.


