(a) sasira:
MAVAAVALGWQGITVACTLAASLIVMGFDLVGPDLVFGGLTALYVTSGIISIRDGAAGFANTGVLTVLVL
YLVAEGVSQTGGLDLAMNEMLGRASTVEWAQVRMMIPVMVASAFLNNTPICALMIPILISWGRRCGISPK
KLLIPMSFATVLGGTVTLIGTSTNLVVSGLQQEKYGTTDPSKVFQFFTITPYGLPYAIWGMAYIILESkw
Llpgedaaddlnygllvprtsplvgrtakaaglaggkltitgiskghrtpavpytpdmiihegdtlfvtg
svtaveqsvksfalvLLTSDDDVARKSTPGAAVFGAAAADVEegfdiaasegttnllqvnllkgsqglvgq
svrgigfrgrfgaaviavkrskalgpgrigdivlgandvlllstgalfdastedftknFRGlmyldeala
rgfttavrvgkrskeagktiaevglrginglflfeieradgsllkavdhdtvlamgdvlwfagdldgvay
lgkyttlEHMQAdgvaklpsdiiyrrlvqgvvvshhdlvgkklkevrfrhtygaavlglhrsggpvagnis
evplkagdvlvveagpefatnfknnrafSLISEVPNSSPMKRSKMWIALALTVAMVLTQIIGGAIDKEVI
HLWPCAMLTAGAMLAFKCLSADQARESIEWEVYICIAFAFAVSTAMEKTKLALATIANVEVALAQAIGGQT
AALACIYLVTALLSELLTNNAAAAIMYPIASAAAEKLLINPNIMSVAVMLGGSAGWILPYSYQCNLMVYA
AGKYRTKDFVKIGTPYHVWLEFVGVVLILGSGDRWQIPVIASLVFTGLVILLPAAYEYLLNDSQKLAVDKK
LHALGSSFRRKRSSNSGEEALVEVYGNGSSKDVSDAANNGAYNGVVAPASLGHRNRSSAGGVA

(b)

SaSLTb:
FTTDLDGVKYLLKDPRLEATQAADAHKLKGRQIYRHl1vgatvspdsalightvremrfrtyyegvvlaih
rgsgyvslrdvcdvelragdvllleadqsFKKRFKANPAFGLVADVPRSAPLKTRLMWPALGLTAAMVAT
QITISGFTGTSYIDLWPAAILTAAAMLLIGCMTSDQAVEAIDWTVYITIAFAFGVSSAMERSKVAAATAST
FVKISHATGGRTAALGSMYLVTGLLSEVLTNNAAAALMYPIAANVGDDMGIQPKLMSVAVMLGASAAFIS
PFGYQCNLMVEFTAGDYKTMDFVRLGVLLOVWQLVAACTIFSLPSWWMILCAISLAVVALAVTYAVASSLL
AKRRLKQLKAAASSAGK

Figure S1. SaSLTs amino acid sequences and conserved motifs. Predicted TrkA-C domains were highlighted in
lowercase italic and bold font, Anion ArsB/NhaD permease domains were highlighted in underlined font, whereas the
Prosite pattern PS01271 highlighted in yellow in both SaSLTa (a) and SaSLTD (b),
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Bacteria and algal SAC1 proteins
[STACPI]-S-x(2)-[FY]-x(2)-P-[LIVM]-[GSA]-x(3)-N-x-[LIVM]-V

SLT Proteins:

Chlorellales:
[STACPI]-S-x(2)-[FY]-x(2)-S-[FLIVM]-[GSA]-x(3)-N-x-[LIVM]-[ VAL ]
Chlamydomonadales/Volvocales:
[STACPI]-S-x(2)-[FY]-x(2)-P-[FLIVM]-[GSA]-x(3)-N-x-[LIVM]-V
Sphaeropleales:
[GSTACPI]-S-x(2)-[WFY]-x(2)-P-[ YLIVM]-[GSA]-x(3)-N-x-[LIVM]-V
Bryophyta:

[STACPI]-S-x(2)-[FY]-x(2)-P-[ YLIVM]-[GSA]-x(3)-N-x-[LIVM]-V
Mamiellales:
[STACPI]-S-x(2)-[FY]-x(2)-P-[FLIVM]-[GSA]-x(3)-N-x-[LIVM]-V
Diatoms:

[STACPI]-S-x(2)-[FY]-x(2)-P-[FYLIVM]-[GSA]-x(3)-N-x-[LIVM]-[ V1]

Figure S2. Weblogo (a) and Consensus pattern (b) of Sodium:sulfate symporter family signature prosite pattern
PS01271. In red were highlight the differences between the sequences belonging to the various algal taxa.
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Figure S3. Alignment between SaSULPs and C. reinhardtii SulPs amino acid sequences: conserved motifs
and transit peptide. According to Lindberg and Melis (2008) [25], in both SaSULP1 (a) and SaSULP2 (a), in
lowercase italic and bold font were highlighted the predicted chloroplast transit peptide; in red font the
transmembrane domains; in green font the regions of protein lie in the chloroplast stroma; yellow: regions
of protein lie in the intermembrane space.
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Figure S4. Weblogo of Sabc and CysA amino acid sequences. In the box were highlighted the conserved

motifs common to ATP hydrolyzing subunits of ABC transporters: Blue box, motifs involved in binding
and hydrolysis of ATP; Orange box motifs postulated to be involved in ATP hydrolysis and/or interaction

with the membrane-spanning subunits.
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SaSabc mlpagragalrssrdstacaakpgprs----vgsssrssfprrwvavqaldtsALEEQQQ 56

CrSabc ma---sllagttsrlgarpaagagpvagmapmasrvgpampsallplharatttsv---- 53
* * :** . **: * * . :_* . . ok . .:* *::
SaSabc QOQAAQLNGNGSSTAHQHRAAAAAGVSRPSGPTATLTDEDVNGMQLDGIQLEQQQQPTGL 116
CrSabc acrAASIDKPVVYT---PRDSSQQSSNGAGEVSMSISSMDEVGPSYEGIITDAPTRPTGL 110
HERAI I * *ore .. . HEEH O O HEa
SaSabc YVRVRGMVKHFNTAKGVFKAVDGVDVDIPPSSICALLGPSGSGKTTLLRLVAGLELPTGG 176
CrSabc YVRVRNMVKHFSTAKGLFRAVDGVDVDIEPSSIVALLGPSGSGKTTLLRLIAGLEQPTGG 170

KAhkKhkKhkhk KhAXNA A,k KAhkAKekekAhkAhAkAAK Ak K kK k * hkdkhkhAAkhkkhkkhkhkkhkhkhkhkhkoekkhkhk *kk%k

SaSabc KIYFDDLDATDLAVQDRQVGMVEFQSYALFNHMTVSENIKFGLQVRKLPVDHDKRAADLLE 236
CrSabc NIYFDDTDATNLSVQDRQIGEVEFQSYALFNHKTVAENIKFGLEVRKLNIDHDKRVAELLA 230

s kAR AKk KAk Ke ke kAkAA Ak eXke kAXAAXAXAA, *hkeohkkhkhkhkhkkhk o kkk%k s kAhkkhkKk ke kK

SaSabc LVQLTGLGDRYPRQ LARALASNPRLLLLDEPF VVRKQLRAGLKETI 296
CrSabc LVQLTGLGDRYPRQ LARALASNPRLLLLDEPF VVRKQLRTGLREI 290

kA Ak Ak kA hkhk kA A Ak hhkhA A Ak hh kA A Ak hkhhk kA hkhkhhkhkhkhkhkhkhkhkhkrhkhkhkhkhkrAhhkhkhk o Kk kk

SaSabc VRSVGVTTIIVTHDQEEAFDLADQVVIFNRGLIEQSGSPNEIIKRPATPFVMGFVGDTNS 356
CrSabc VRSVGVTTIIVTHDQEEAFDLADKVVVENRGLVEQQGSPTEIIKRPRTPFIMKEVGETNV 350

khkkhkAhkhkhkhkkhkkhkhhkhkkhhhhkdhkhhkrhkhoehkkoehhhhkhkohkh K,khkk ,khkhkhkkk *hkkok *kkok%k

SaSabc VPAGCMLVRRSGENPRLGKARVMFRPSDIRLSKEYVATL-DGQQVVTPATVNEAANMGWT 415

CrSabc VPATSLLAKRMRENT--SKTSVMFRPHDIKLFKTVPPESGEGALTTVGANVADKANLGWV 408
* kK .:*.:* * K .*: * Kk k Kk Kk **:* * :* e *.* . **:**.

SaSabc MKYTLKFDDDVEVEFSVTRAQADKEFKLDVGQRIYVVVPPSAMMEFDETELGSAPIT 472

CrSabc VKYTLRFDDDVECELQLSRDODEREYNLVVGSRVEVHVPHRTMMGEFNASDVDSTPIV 465

ehkkkhkkekhkhkkhkkhkk ke ook Kk e ekeoek kk ke ok kK ekk ke ee e kekkoe

Figure S5. Alignment between SaSabc and C. reinhardtii Sabc amino acid sequences: conserved motifs.
Lowercase bold predicted transit peptide. Bold fonts conserved motifs common to ATP hydrolyzing
subunits of ABC transporters: Blue bold, motifs involved in binding and hydrolysis of ATP;

motifs postulated to be involved in ATP hydrolysis and/or interaction with the membrane-
spanning subunits, according to Lindberg and Melis (2008) [25].



SASBP s oo 0

CrSBP MSFLAPSLGVARGILEPASAARPPAHAAGHAPVLTSDRTGGPAANHDRPAGAPSPHAASL 60

sasBp = =---—-—"-"""-----""""""""""""""""""—"—"—"\—"\—"—"—"—"—"—(—(—(—(—~—~—~—~—~—~———————— 0

CrSBP TPSSSGQASQOGDPORSQHOOAQRODOOQOSQOSRSLOSHLITAATLLPALPPPPPGGNGDG 120

SaSBP -—-—-NPGPQPLALLAAANKEPLVLTVASFAVTKLAYVRLTKLFREKYLQEKGVDVRFRLT 56

CrSBP DGGEAAGPQPLADVAA-QPPEVVLTLASFAVTKLAYVRVTRAFREWYERTKGVDVRFRLT 179

Kkkkkk s kKk . ckkk ok kkkkAkhkkkAkhk ks Kkk K 2 Kkkkkkkkkk

SaSBP FAGSGVQARAVIDGLPADMVALALPLDVQKIADAGLLSANWQKGFPLGSVVCETTVALVV 116

CrSBP FAASGVQARAVIDGLPADIVALALPLDLDKIVSAGLIRPDWRSAYPAASVVCETTVAFVV 239
Kk kkkkkkkkkkkkkhkk s khkkkhkk o o kk Kk Kk s sk sk kkkkkkkkok sk

SaSBP RPGNPKNIQSWEDLTQPGLQVIVANPKTAGVARWIFLALWGSKMKKGAAAAKEYITKVFED 176

CrSBP RQGNPKNIRTWEDLTRAGVEVVLANPKTAGVARWIFLALWGAKMKKGNAAALAYVQRVFE 299
K okkkkkk s skkkkk: kesksekkkkkhkkAhkhk Ak hkkkhk o khkkk Kkk ks kK.

SaSBP NVLVQPRDAREASDVFYRQRLGDVLLTYENEVVLTNQVYGPEKALPYVVPSPNVRIECPM 236

CrSBP NVVVQPRDAREASDVFYKQKVGDVLLTYENEVILTNEVYGD-KALPYLVPSYNIRIECPL 358

hhk ek hkhhhhkhhkhAhkhhkhkhoekoohhhhkhArhkhhhkh o kxhk o kkik khkkkhkkokhkk Kkokhhkko.

SaSBP ALVDKVLDARPAAAREAAHAFGKFCFTPEAQVEFGRVGFRTNRKLCKTPPAHLAGQPQIK 296

CrSBP ALVDKVVDARGPEVREAASEFCRFLFTPAAQHEFARLGFRVNPRTCKEVAAQQTGLPPAN 418
Kokk kA Kk s kKK URKKK ok ek kkk Kk KK Kakkk Kk . kK koK k.

SaSBP MWTVDKELGGWGSAQRRFFDAGEILDQIQADVGARKAEARKAGKK---- 341

CrSBP LWQVDKELGGWAAAQKKFFDAGAILDDIQSAVGKLRVEQRKAAQAAARR 467

ek kAhkAk KKk KKK ekk e okkhkhkk hkhkk o kKoo * * . * kKK .

Figure S6 Alignment between SaSBP and C. reinhardtii SBP amino acid sequences: conserved
motifs. Lowercase bold predicted transit peptide. Bold fonts conserved region homologous to sulfate-

and thiosulfate-binding proteins in cyanobacteria and other organisms according to Lindberg and Melis
(2008) [25].
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sulfate- and thiosulfate-binding (CysA) proteins and to SBP of eukaryotic organisms. Orange line

Figure S7. Weblogo of SBP and CysA amino acid sequences. Conserved region homologous to
denotes the position of SaSBP in the alignment.



