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Helix H1

———————————————————————————————————————————————————————————— GLVRDIRRRYPYYLS
————————————————————————————————————————————————— MEETFV--PFEGTKNDLKGRLMCYKQ
MLKDSTGVTISRGFTASRECTQPSEETNDEPNTESSVVDSRNDEESHEKLSRRRLPKLGMGIWLDLKDRI PYYKS
MSNESTRVTVSRGCTASDECAQALERTNDELDRESSVSESRSDEESHEKLSRRRFPTLGIGTWLDLKDRI PYYKS

™1 T™M2

DITDAFSP--QVLAAVIFIYFAALSPAITFGGLLGEKTRNQMGVSELLISTAVQGILFALLGAQPLLVVGFEFSGPL

DWTGGFKAGFRILAPTTYIFFASAIPVISFGEQLERSTDGVLTAVQTLASTAICGMIHSIIGGQPLLILGVAEPT

DWVDAFNY--RVIPSTVDTYEFNNLLPATAFAQDMEFDRTDNSYGVNEVLLSSAMAGIVEGVLAGQPLCIVGVTGPI

DWVDAFNY--RVIPSIVDTYFNNLLPATAFAQDMFDRTDNSYGVNEVLLSSAMAGIVFGVLGGQPLCIVGVTGPI
N96 G135

T™M3 T™M4 TM5

LVFEEAFFSFCETNG----LEYIVGRVWIGFWLILLVVLVVAFEGSFLVRFISRYTQEIFSFLISLIFIYETESK
VIMYTFMFNFAKARPELGRDLFLAWSGWVCVWTALMLEVLAICGACSIINRFTRVAGELFGLLTAMLEMQQATIKG

SIFNYTVYEIIKPLN----TSYFGFMFWICLWSMIFHLLLAFTNVVCLLOYVTTFPCDIFGLEFINVVYIQKGIQTI
SIFNYTVYEITIKPLN----TSYFGFMFWICMWSMIFHLVLAFTNAVCLLOQYVTTFPCDIFGLEFINVVYIQKGIQT
Y212
T™6

LIKIFODHPLOKTYNYNVLMVPKPOQGPLPNTALLSLVLMAGTFFFAMMLRKEFKNSSYFPGKLRRVIGDEGVPIST
LVDEFRIPERENQK-LKEF---LPSWRF-ANGMFALVLSFGLLLTGLRSRKARSWRYGTGWLRSLIADYGVPLMV

LTRQFHNTSGEKSV-—=====———————— QDGFASVVVALVMTAFGLFFKSFHHYPLFTHKIRTFISDYSTALSV
LTRQFSAKSGEKSV-—-=-=-=----——————— ODGFASVVVALVMTAFGLFFKLFHYYPLFSHRIRTFISDYSTALSV
T™M7 ™8
LIMVLVDEFFIQ---DTYTQKLSVPDGFKVSNSSARGWVIHPLGL-—-——-—— RSEFPIWMMFASALPALLVEFILIFL
LVWTGVSYI-—=—————— PAGDVPKGIPRRLEFSPNPWSPGAYGNWTVVKEMLDVPIVYIIGAFIPASMIAVLYYFE
LEWSSFTHFGGYLNDVKFKKLPITK-—-—--- SFFPTSKENRPONTWLAYE---PIPVKDVFIALPFGIILTILEYF
LEFWSSFTHFGGYLHDVKFKKLPITK-—-—--- AFFPTSKVNRPONTWLAYE---PIPVKDVFIALPFGIFLTILEYF
™9 __TmM10

ESQITTLIVSKPERKMVKGSGFHLDLLLVVGMGGVAALFGMPWLSATTVRSVTHAN-———-———————————————
DHSVASQLAQQKEFNLRKPSSYHYDLLLLGFLTLMCGLLGVPPSNGVIPQSPMHTKSLATLKYQLLRNRLVATAR
DHNVSSLMAQRHQYKLRKPSSFHYDFALLGLTTCISGVLGIPAPNGLIPQAPLHTETLLVRDS————————————
DHNVSSLMAQRHQYKLKKPSSFHYDFALLGLTTCISGVLGIPAPNGLIPQAPLHTETLLVRDS——-—-————-—————

D347 D371 N391 Q396A
———————————————————————————————————————————— ALTVMGKASTPG--------—--AAAQIQEV
RSIKTNASLGQLYDNMQOEAYHHMQTPLVYQQPQGLKELKEST IQATTFTGNLNAPVDETLFDIEKE IDDLLPVEV
———————————————————————————————————————————————————————————————————— NONVVRC
———————————————————————————————————————————————————————————————————— NQKVISC

TM11 T™12

KEQRISGLLVAVLVGLSIL--MEPILSRIPLAVLFGIFLYMGVTSLSGIQLFDRILLLFKPPKYHPDVP--———-—
KEQRVSNLLQSTMVGGCVA--AMPILKMIPTSVLWGYFAFMATESLPGNQFWERILLLFTAPSRREKVLEDYHAT
VEQRLTNTFQGLMILGTMTRPLLVCLGEIPQAVLSGLFFIMGINGLMTNVIIHRIVFLFSDPKRRDNNSPL————
VEQRFTNTFQGLMILGTMTRPLLVCLGEIPQAVLSGLFFIMGINGLMTNSIIQRLVFLFSDPNRRDNTSPL——-—

R420 T422 G458
T™13 T™14

YVKRVKTWRMHL----FTGIQI ICLAVLWVVKSTPASLALPFVLILTVPLRRVLLPLI FRNVELQCTLDADDAKAT
FVETVPFKTIAMFTLFQTTYLLICFGLTWIPI---AGVMFPLMIMFLIPVRQYLLPRFFKGAHLQDLDAAEYEEA
—-AKISKRSMVIF----LCFSLAGFTGEFAITNTIAAIGFPLVLLLSVIVS-FSFTYIFPSEELKVLDNNVAQRF
~-MKVSKKSMLIF----LSFSLTGFAGEFATTNT IAATGFPLVLLLSVLVS-FSFAYTFPTEELKI LDTNVAQKF
FDE---—--—- EEG--——-—————=———————— RDEYDEVAMPV- 911
PALPFNLAAETETIGSTTSYPGDLEILDEVMTRSRGEFRHTSSPKV 650
TLKNLLLENT-——--—=--—=—————— RDAKFSDRHKF—-—-——--— 576
TIKNLLLENI-——--—--——-————— RDAKFCDKHED---——--- 576
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ScBorlp SmBorlp  AtBOR1  HsSLC4Al

ScBorlp plo vy RERPFY 27.79% 24.69%

smBorlp i BUUGZ 27.98% 24.69%

AtBOR1 27.79% 27.98% plaskunys 28.24%

HsSLCAAT  24.69% 24.69% 28.24% pLlXiys

Figure S1. Alignment of borate transporters with human SLC4A1. (A) Alignment was performed in UniProt using
the full-length sequences for ScBorlp, SmBorlp, AtBOR1, and the membrane domain sequence for human
SLC4A1. Marked in red are residues investigated in this study, with S. cerevisiae numbering below. Helix H1 and
all 14 transmembrane helices are indicated above their respective sequences. In blue are regions which when
deleted result in lost function. (B) UniProt output for the percent identity matrix for the four sequences.



+DMSO (0.6%) 200 uM H,DIDS
YYI '

Aqyil I L K Rcis 00&

sceor1 LI X IR XXX RN (Y Y BA
oo s vy QOGO OO«
AQY1
+BA

scBor1 CX E X 08
Ateora L X L E NI

Figure S2. Sensitivity to H,DIDS. Plasmids encoding the specified gene were tested against
H,DIDS in 0.6% DMSO or just 0.6% DMSO in the presence or absence of 20mM boric acid and
plated on CSM-His selective media. Plates were incubated at 30°C and imaged after 5 days.



