Appendix I

Annotated protein sequence alignments of human SLC4s (see Figures
3 and 15)

This appendix includes two sequence alignments. Alignment 1 compares the protein sequences of
example variants of all ten human SLC4s. Note that AE4 and BTR1 include unusual sequence that can
complicate alignment of the remaining 8 SLC4s in some regions, thus we align the AEs and NCBTs
without AE4 and BTR1 in Alignment 2. Both Alignments 1 and 2 display the putative positions of
transmembrane spans (gray shaded areas), substantial extracellular loops (ELs), putative glycosylation

sites (_), conserved cysteines in EL3 (I), lysine residues in TM5 that form a DIDS-

interaction site in some SLC4s (I), NBCel residues substituted in proximal renal tubular acidosis (X),
splice cassettes (yellow=cassette |, cyan=cassette |l, green=cassette A, ). Alignment 2
displays, in addition, the boundaries of NCBT subdomains defined in the review and depicted in Figure
15. Sequence accession numbers are provided in Appendix IV.

Alignment 1. Clustal W alignment of human SLC4 proteins sequences.
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GETPT IEEGEEDEDEASEAEGARALTQPSPVSTPSSVQFFLQEDDSADRKAERTSPSSPA 175
EGTPPIQEEGGAGVDEEEEEEEEEEGESEAEPVEPPHSGTPQKAKFS IGSDEDDSPGLPG 180
——————— MEELQDDYEDMMEENLEQEEYEDPD I PESQMEEPAAHDTEATATDYHTTSHPG 53

----- MSTENVEGKPSNLGERGRARSSTFLRVVQPMFN-~———————————————————— 33
----- MKVKEEKAGVGKLDHTNHRRRFPDQKECPP IHIGLPVPTYPQRKTDQKGHLSGLQ 55
—--MEMKLPGQEGFEASSAPRN I PSGELDSNPDPGTGPSPDGPSDTESKELG-—-—-——- 49

-MPAAGSNEPDGVLSYQRPDEEAVVDQGGTST ILNIHYEKEELEGHRTLYVGVRMPLG-R 58
-MEIKDQGAQMEPLLPTRNDEEAVVDRGGTRSILKTHFEKEDLEGHRTLFIGVHVPLGGR 59
-MEADGAGEQMRPLLTRGPDEEAVVDLGKTSSTVNTKFEKEELESHRAVY IGVHVPFS-K 58
GGRGDRCTQEVQGLVHGAGDLSASLAENSPTMSQNGYFEDSSYYKCDTDDTFEAREEILG 64

PLPHQEATPRASKGAQAGTQVEEAEAEAVAVASGTAGGDDGGASGRPLPKAQPGHRSYNL 235

RAAVTKPLPSVGPHTDKSPQHSSSSPSPRARASRLAGEKS ————————- RPWSPSASYDL 231
———————————————————————————— HSIFTSAVSPAA---————————————————— 45
KVHWGLRPDQPQQELTGPGSGASSQDSSMDLISRTRSPAA-——————————————————— 95
————————————————————————————— VPKDPLLFIQL-----======—==—————- 60
QSHRHHRTHGQKHRRRGRGKGASQGEEGLEALAHDTPSQR--—————————————————— 98
KSHRRHRHRGHKHRKRDRER-DSGLEDGRESPSFDTPSQR-—---—===—==———————— 98
ESRRRHRHRGHKHHHRRRKDKESDKEDGRESPSYDTPSQR-——-——————=—=———————— 98

QERRRIGSMTGAEQALLPRVPTDEIEAQTLATADLDLMKSHRFEDVPGVRRHLVRKNAKG 295
RERLCPGSALGNPGGPEQQVPTDEAEAQMLGSADLDDMKSHRLEDNPGVRRHLVKKPSRT 291

STQSGREGREPGPTPRARPR--APHKPHEVFVELNELLLD-KNQEPQWRETARWIKFEED 352
QGGRGSPSGLAP I LRRKKKKKKLDRRPHEVFVELNELMLD-RSQEPHWRETARWIKFEED 350
__________________________ THKVYVELQELVMDEKNQELRWMEAARWVQLEEN 87
——————————— ERIRFILGEEDDSPAPPQLFTELDELLAV-DGQEMEWKETARWIKFEEK 93
——————————— EQLQDILGEEDEAPNP--TLFTEMDTLQH-DGDQMEWKESARWIKFEEK 141
——————————— NELLGWPQALEWRETGSSSASLLLDMGEM-PSITLSTHLHHRWVLFEEK 108
——————————— VQFILGTEED-EEHVPHELFTELDE ICMK-EGEDAEWKETARWLKFEED 145
——————————— VQFILGTEDDDEEHIPHDLFTELDE ICWR-EGEDAEWRETARWLKFEED 146
——————————— VQFILGTEDDDEEHIPHDLFTEMDELCYR-DGEEYEWKETARWLKFEED 146
__________________ DEAFDTANSSIVSGES IRFFVNVNLEMQATNTENEATSGGCY 106

VEEETERWGKPHVASLSFRSLLELRRTLAHGAVLLDLDQQTLPGVAHQVVEQMVISDQIK 412
VEEETERWGKPHVASLSFRSLLELRRT IAHGAALLDLEQTTLPGIAHLVVETMIVSDQIR 410
LGEN-GAWGRPHLSHLTFWSLLELRRVFTKGTVLLDLQETSLAGVANQLLDRFIFEDQIR 146
VEQGGERWSKPHVATLSLHSLFELRTCMEKGS IMLDREASSLPQLVEMIVDHQIETGLLK 153
VEEGGERWSKPHVSTLSLHSLFELRTCLQTGTVLLDLDSGSLPQIIDDVIEKQIEDGLLR 201
LEVAAGRWSAPHVPTLALPSLQKLRSLLAEGLVLLDCPAQSLLELVEQVTRVESLS---- 164
VEDGGERWSKPYVATLSLHSLFELRSCL INGTVLLDMHANSIEEISDLILDQQELSSDLN 205
VEDGGERWSKPYVATLSLHSLFELRSCILNGTVLLDMHANTLEEIADMVLDQQVSSGQLN 206
VEDGGDRWSKPYVATLSLHSLFELRSCILNGTVMLDMRASTLDE IADMVLDNMIASGQLD 206
LLHTSRKYLKLKNFKEE IRAHRDLDGFLAQASIVLNETATSLDNVLRTMLRRFARDPDNN 166
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DSMRVKVREALLKKHHHQNEKKRNNL I P 1 VRSFAEVGKKQSDPHLMDKHGQTVSPQSVPT 265
EDVRHRVHEALMKQHHHQNQKKLTNR 1P I'VRSFAD I GKKQSEPNSMDKNAGQVVSPQSAP 266
ESIRENVREALLKRHHHQNEKRFTSR IPLVRSFAD I GKKHSDPHLLERNGEGLSASRHSL 266
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———————————————————————————————————————————————————————— PVDL 283
———————————————————————————————————————————————————————— TVDF 284
RSSQKSQRQAPELLVSPASDDIPTVV IHPPEEDLEAALKGEEQKNEENVDLTPGILASPQ 386

Cassette A
________________ LPPPAPPAG I TRSKSKHELKLLEKIPENAEATVVLVGCVEFLSR 529
________________ AKEKPLHMPGGDGHRGKSLKLLEKIPEDAEATVVLVGCVPFLEQ 528
________________ ETQLFCEQGDGGTEGHSPSGILEKIPPDSEATLVLVGRADFLEQ 239
______________ NLTSSSLND I SDKPEKDQLKNKFMKKLPRDAEASNVLVGEVDFLDT 253
____________ LCHAQSRSMND I SLTPNTDQRKNKFMKK IPKDSEASNVLVGEVDFLDQ 317
_______________ THPRKASDNEEAPLREQCQNPLRQKLPPGAEAGTVLAGELGFLAQ 239
SKm o m e e VDLHFMKK IPTGAEASNVLVGEVDILDR 313
SKGLEGGQQKGCHTSPCGMKORHEKGPPHOOEREVDLHFMKK IPPGAEASNILVGELEFLDR 344
SAPGNLDNSKSGE IKGNGSGGSRENSTVDFSKVDMNFMRK IPTGAEASNVLVGEVDFLER 446
__________________________ KVHLLSDT IQGVTATVTGVRYQQSWLCI ICTMKA 223

PTMAFVRLREAVELDAVLEVPVPVRFLFLLLGP--SSANMDYHEIGRSISTLMSDKQFHE 587
PAAAFVRLNEAVLLESVLEVPVPVRFLFVMLGP--SHTSTDYHELGRSIATLMSDKLFHE 586
PVLGFVRLQEAAELEAVELP-VPIRFLFVLLGP--EAPHIDYTQLGRAAATLMSERVFRI 296
PFIAFVRLQQAVMLGALTEVPVPTRFLFILLGP--KGKAKSYHEIGRAIATLMSDEVFHD 311
PFIAFVRLIQSAMLGGVTEVPVPTRFLFILLGP--SGRAKSYNEIGRAIATLMVDDLFSD 375
PLGAFVRLRNPVVLGSLTEVSLPSRFFCLLLGP--CMLGKGYHEMGRAAAVLLSDPQFQW 297
PIVAFVRLSPAVLLSGLTEVPIPTRFLFILLGP--VGKGQQYHEIGRSMATIMTDEIFHD 371
TVVAFVRLSPAVLLQGLAEVPIPTRFLFILLGP--LGKGQQYHEIGRSIATLMTDEVFHD 402
P1I1AFVRLAPAVLLTGLTEVPVPTRFLFLLLGP--AGKAPQYHEIGRSIATLMTDEIFHD 504
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GGLVRDVRRRYPHYPSDLRDALH-—-——-~- SQCVAAVLFIYFAALSPAITFGGLLGEKTEG
GGLVRDIRRRYPYYLSDITDAFS--———- PQVLAAVIFIYFAALSPAITFGGLLGEKTRN
GGL IKDIKRKAPFFASDFYDALN-—-———- 1QALSAILFIYLATVTNAITFGGLLGDATDN
GGLCLDIKRKLPWFPSDFYDGFH-————- 1QSISAILFIYLGCITNAITFGGLLGDATDN
GGL IQDVRRKVPWYPSDFLDALH--———~- LQCFSAVLY IYLATVTNAITFGGLLGDATDG
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GIWVATFCLVLVATEASVLVRYFTRFTEEGFCAL ISLIF1YDAVGKMLNLTHTYP IQKPG
GLWTAFLCIVLVATDASSLVCY ITRFTEEAFASLICIIFIYEAIEKLIHLAETYPIHMHS
GLWTATLCI ILVATDASSLVCY ITRFTEEAFASLICIIFIYEALEKLFELSEAYP INMHN

IFQEHPLHGCS
LYKVFTEHPLLPFY
L 1K1 FQDHPLQKTY

GLWNSFFLALYAFENLSLVMSLFKRSTEEIIALFISITFVLDA GTV.IFWKYYYGHYL

* - - k- *-k - sk - k- -

RPTLGPG

DAGLEP

KVGYNTLFS PPDP TLAPEYLPTMSSTDMYH FDWAFLSKKE
KPNFITTYK@E! APDTV PLAPDT-[ESL YNL L JISRAL DWSLLSKKE
SS----AYGEL QYPGPG————G WIRTRPKDRDDIVSMDLGLI
QLDHLSLYYBR@TLPENP—--———————-
DLELLTQYS@NBVEPHNP——————————- LKEWRES
NLDKLTSYS@VETEPPNP LAQWKKD

DDYHTKRTSSLVSLSGLG -~ == === mmm—mm e e

TM6 T™M7

LAGQSGQGKPRGQPNTALLSLVLMAGTFF IAFFLRKFKNSRFFPGRIRRV IGDFGVP
LPPTEGPPSPRNQPNTALLSL ILMLGTFF IAFFLRKFRNSRFLGGKARRI IGDFGIP

————— VLMVPKPQGPLPNTALLSLVLMAGTFFFAMMLRKFKNSSYFPGKLRRV IGDFGVP
GGNLVGNNB----NFVPDITLMSFILFLGTYTSSMALKKFKTSPYFPTTARKLISDFAII
GGRLLGNSE----KFIPDLALMSFILFFGTYSMTLTLKKFKFSRYFPTKVRALVADES IV
GGHPRGPGE----HTVPDIAFFSLLLFLTSFFFAMALKCVKTSRFFPSVVRKGLSDFSSV

HGEFMGSABGHHGPYTPDVLFWSCILFFTTFILSSTLKTFKTSRYFPTRVRSMVSDFAVFE
HGEYVGRABGHDHPYVPDVLFWSV ILFFSTVTLSATLKQFKTSRYFPTKVRSIVSDFAVFE
RGVFLGSAGGHHGPY I PDVLFWCV I LFFTTFFLSSFLKQFKTKRYFPTKVRST I SDFAVFE
IFLASPTELPSATHSGQATAVLSLLIMLGTLWLGYTLYQFKKSPYLHPCVREILSDCALP
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1SILIMVLVDFFI1Q---DTYTQKLSVPDGFKVSHBBARGWY IHPLGLRSEFP IWMMFASA
LSILIFCVIDALVG----VDTPKLIVPSEFKPTSPN-RGWFVPPFG---ENPWWVCLAAA
FSILMFCGIDACFG----LETPKLHVPSVIKPTRPD-RGWFVAPFG---KNPWWVYPASI
LAILLGCGLDAFLG----LATPKLMVPREFKPTLPG-RGWLVSPFG---ANPWWWSVAAA
LTIFTMVIIDFLIG----VPSPKLQVPSVFKPTRDD-RGWI INP1G---PNPWWTV IAAI
LTILCMVLIDYAIG----1PSPKLQVPSVFKPTRDD-RGWFVTPLG---PNPWWTV IAAI
LTIVIMVTIDYLVG----VPSPKLHVPEKFEPTHPE-RGWI I SPLG---DNPWWTLL 1AA
IAVLAFSLISSHGFREIEMS —————— KFRYNPSESPFAMAQIQSLS-—---- LRAVSGAM
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LPAILVFILIFMETQITTL I ISKKERMLQKGSGFHLDLLL IVAMGGICALFGLPWLAAAT
VPALLVLILIFMETQITAL1VSQKARRLLKGSGFHLDLLLIGSLGGLCGLFGLPWLTAAT
LPALLVFILIFLESQITTL IVSKPERKMVKGSGFHLDLLLVVGMGGVAALFGMPWLSATT
IPALLVTILIFMDQQITAVIVNRKEHKLKKGAGYHLDLEWVAILMV ICSLMALPWYVAAT
LPALLVTILIFMDQQITAV IVNRKENKLKKAAGYHLDLFWVG I LMALCSEMGLPWYVAAT
LPALLLSILIFMDQQITAVILNRMEYRLQKGAGFHLDLFCVAVLMLLTSALGLPWYVSAT
IPALLCTILIFMDQQITAVI INRKEHKLKKGCGYHLDLLMVAIMLGVCS IMGLPWFVAAT
IPALLCTILIFMDQQITAV I INRKEHKLKKGCGYHLDLLMVAVMLGVCS IMGLPWFVAAT
IPALLCTILIFMDQQITAVI INRKEHKLKKGAGYHLDLLMVGVMLGVCSVMGLPWFVAAT
GLGFLLSMLFFIEQNLVAALVNAPENRLVKGTAYHWDLLLLAIINTGLSLFGLPWIHAAY
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TM10 T™M11
VRSVTHANALTVMSKAVAPGDKPK-1QEVKEQRVTGLLVALLVGLS1VIGDL-LRQIPLA
VRSVTHVNALTVMRTAIAPGDKPQ-1QEVREQRVTGVLIASLVGLS IVMGAV-LRRIPLA
VRSVTHANALTVMGKASTPGAAAQ-1QEVKEQRISGLLVAVLVGLSILMEP I -LSRIPLA
VISIAHIDSLKMETETSAPGEQPK-FLGVREQRVTGTLVF ILTGLSVEMAP I -LKF IPMP
VISIAHIDSLKMETETSAPGEQPQ-FLGVREQRVTGI IVFILTGISVFLAPI-LKCIPLP
VI1SLAHMDSLRRESRACAPGERPN-FLGIREQRLTGLVVFILTGAS IFLAPV-LKFIPMP
VLSITHVNSLKLESECSAPGEQPK-FLGIREQRVTGLMIFVLMGCSVFMTA I -LKF 1 PMP
VLSITHVNSLKLESECSAPGEQPK-FLGIREQRVTGLMIFILMGSSVEMTS 1 -LKF IPMP
VLSI1SHVNSLKVESECSAPGEQPK-FLGIREQRVTGLMIF I LMGLSVFMTSV-LKF I PMP

PHSPLHVRALALVEERVENGHIYDTIVNVKETRLTSLGASVLVGLSLLLLPVPLQWIPKP
* * -* . - -**-- ***--: _* **-
Span 12 TM13

VLEGIFLYMGVTSLNGI1QFYERLHLLLMPPKHHPDVTYVKKVRTLRMHLFTALQLLCLAL
VLFGIFLYMGVTSLSG IQLSQRLLL ILMPAKHHPEQPYVTKVKTWRMHLFTCIQLGCIAL
VLEGIFLYMGVTSLSGIQLFDRILLLFKPPKYHPDVPYVKRVKTWRMHLETGIQI ICLAV
VLYGVFLYMGVASLNGVQFMDRLKLLLMPLKHQPDFIYLRHVPLRRVHLFTFLQVLCLAL
VLYGVFLYMGVASLNG I QFWERCKLFLMPAKHQPDHAFLRHVPLRRIHLFTLVQILCLAV
VLYGIFLYMGVAALSS1QFTNRVKLLLMPAKHQPDLLLLRHVPLTRVHLFTAIQLACLGL
VLYGVFLYMGVSSLQG I QFFDRLKLFGMPAKHQPDF I YLRHVPLRKVHLFTLIQLTCLVL
VLYGVFLYMGASSLKG I1QFFDR IKLFWMPAKHQPDF1'YLRHVPLRKVHLFET 1 1QMSCLGL
VLYGVFLYMGVSSLKG IQLFDRIKLFGMPAKHQPDL I YLRYVPLWKVHIFTVIQLTCLVL

VLYGLFLYIALTSLDGNQLVQRVALLLKEQTAYPPTHYIRRVPQRKIHYFTGLQVLQLLL
** *x - ***:- ::* . *- -* * _ - :-* ** -*- -
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LWAVMST---AASLAFPFILILTVPLRMVVLTRIFTDREMKCLDANEAEPVFDEREGVDE
LWVVKST---AASLAFPFLLLLTVPLRHCLLPRLFQDRELQALDSEDAEPNFDE-DGQDE
LWVVKST---PASLALPFVLILTVPLRRVLLPLIFRNVELQCLDADDAKATFDEEEGRDE
LWILKST---VAAI IFPVMILALVAVRK-GMDYLFSQHDLSFLDDV I PEKDKKKKEDEKK
LWILKST---VAAI IFPVMILGL I IVRR-LLDFIFSQHDLAWIDN I LPEKEKKETDKKRK
LWI IKST---PAAI IFPLMLLGLVGVRK-ALERVFSPQELLWLDELMPEEERSIPEKGLE
LWVIKAS---PAAIVFPMMVLALVFVRK-VMDLCFSKRELSWLDDLMPESKKKKLDDAKK
LWI IKVS---RAAIVFPMMVLALVFVRK-LMDLLFTKRELSWLDDLMPESKKKKLEDAEK
LWVIKVS---AAAVVFPMMVLALYVFVRK-LMDLCFTKRELSWLDDLMPESKKKKEDDKKK
LCAFGMSSLPYMKMIFPLIMIAMIPIRYILLPRIIEAKYLDVMDAEHRP ———————————
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1058
1050
728
801
896
780
847
878
982
722

1116
1108
786
859
954
838
905
936
1040
782

1176
1168
846
919
1014
898
965
996
1100
842

1233
1224
903
975
1070
954
1021
1052
1156
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PEHSFSGSDSEDSE-—————————————————— LMYQPKAPE INISVN———————————— 983
KAKEEEEAEKMLE I GGDKFPLESRKLLSSPGKN I SCRCDPSE IN1SDEMPKTTVWKALSM 1081
EE--EQSMLAMEDEGTVQLPLEG--————————— HYRDDPSV INISDEMSKTALWRNLL1 1099

KEKEEAERMLQDDDDTVHLPFEGGSLLQ IPVKALKY S\l AN ISl SVA QPO ARSI 1216

SKPSDRERSPTFLERHTSC————————————— e 1035
KRSSSWSYSL———— == == ———m oo 1121
NSGNAKEKSLFN——— === == oo 1093
TADNSKDKESSFPSKSSPS—————————————— o - 1118



Alignment 2. Clustal W alignment of human AE and NCBT proteins sequences, showing NCBT
subdomains.

NDCBE-A = e
NBCn2-B = e
NBCnN1l-D = = e
NBCel-A = e
NBCe2-C = = = — e e e
AE2a MSSAPRRPAKGADSFCTPEPESLGPGTPGFPEQEEDELHRTLGVERFEEILQEAGSRGGE 60
bAE3 MANGV IPPPGGASPLPQVRVPLEEPPLSPDVEEEDDDLGKTLAVSRFGDL I SKPPAWDPE 60
eAEl =032 m————————
NDCBE-A = ——mmmmm MPAAGSNEP 9
NBCn2-B ~ = ——— e MEIKDQGAQ 9
NBCn1l-D = e MEADGAGEQ 9
NBCel-A = e MSTENVE 7
NBCe2-C = e MKVKEEK 7
AE2a EPGRSYGEEDFEYHRQSSHHIHHPLSTHLPPDARRRKTPQGPGRKPRRR----~- PGASPT 115
bAE3 KPSRSYSERDFEFHRHTSHHTHHPLSARLPPPHKLRRLPPTSARHTRRKRKKEKTSAPPS 120
eAEl == e
NDCBE-A DGVLSYQRPDEEAVVDQGGTSTILNIHYEKEELEGHRTLYVGVRMPLG-RQSHRHHRTHG 68
NBCn2-B MEPLLPTRNDEEAVVDRGGTRS I LKTHFEKEDLEGHRTLFIGVHVPLGGRKSHRRHRHRG 69
NBCn1-D MRPLLTRGPDEEAVVDLGKTSSTVNTKFEKEELESHRAVY IGVHVPFS-KESRRRHRHRG 68
NBCel-A GKPSNLGERGRARSSTFLRVVQPMFN-—— === === — e 33
NBCe2-c AGVGKLDHTNHRRRFPDQKECPP IHIGLPVPTYPQRKTDQKGHLSGLQKVHWGLRPDQPQ 67
AE2a GETPT IEEGEEDEDEASEAEGARALTQPSPVSTPSSVQFFLQEDDSADRKAERTSPSSPA 175
bAE3 EGTPPI1QEEGGAGVDEEEEEEEEEEGESEAEPVEPPHSGTPQKAKFSIGSDEDDSPGLPG 180
eAE1l @ - MEELQDDYEDMMEENLEQEEYEDPD I PESQMEEPAAHDTEATATDYHTTSHPG 53
NDCBE-A QKHRRRGRGKGASQGEEGLEALAH-—————— === = e 92
NBCn2-B HKHRKRDRERDSG-LEDGRESPSF--———————————— e 92
NBCn1-D HKHHHRRRKDKESDKEDGRESPSY - ————— === = = = e o e e e 92
NBCel-A = —————————— HSIFTSAV-————— - e 41
NBCe2-c QELTGPGSGASSQDSSMDLISRTR-————— == === m e e e e 91
AE2a PLPHQEATPRASKGAQAGTQVEEAEAEAVAVASGTAGGDDGGASGRPLPKAQPGHRSYNL 235
bAE3 RAAVTKPLPSVGPHTDKSPQHSSSSPSPRARASRLAGEKS-——————-—— RPWSPSASYDL 231
eAEl == e
NDCBE-A =
NBCn2-B @ e
NBCN1l-D = = e
NBCel-A = e
NBCe2-C = @ m e
AE2a QERRRIGSMTGAEQALLPRVPTDEIEAQTLATADLDLMKSHRFEDVPGVRRHLVRKNAKG 295
bAE3 RERLCPGSALGNPGGPEQQVPTDEAEAQMLGSADLDDMKSHRLEDNPGVRRHLVKKPSRT 291

EAEL e
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NBCnl1l-D
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NBCe2-c
AE2a
bAE3
eAE1l

NDCBE-A
NBCn2-B
NBCnl1l-D
NBCel-A
NBCe2-c
AE2a
bAE3
eAE1l

NDCBE-A
NBCn2-B
NBCnl1-D
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NBCe2-c
AE2a
bAE3
eAE1l

NDCBE-A
NBCn2-B
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NBCel-A
NBCe2-c
AE2a
bAE3
eAEl

NDCBE-A
NBCn2-B
NBCn1-D
NBCel-A
NBCe2-c
AE2a
bAE3
eAEl

————— DTPSQRVQFILGTEED-EEHVPHELFTELDE I CMK-EGEDAEWKETARWLKFEED
————— DTPSQRVQFILGTEDDDEEHIPHDLFTELDE ICWR-EGEDAEWRETARWLKFEED
————— DTPSQRVQFILGTEDDDEEH IPHDLFTEMDELCYR-DGEEYEWKETARWLKFEED
————— SPAAERIRFILGEEDD--SPAPPQLFTELDELLAV-DGQEMEWKETARWIKFEEK
————— SPAAEQLQD I LGEEDE--APNP--TLFTEMDTLQH-DGDQMEWKESARW IKFEEK
STQSGREGREPGPTPRARPR--APHKPHEVFVELNELLLD-KNQEPQWRETARWIKFEED
QGGRGSPSGLAP I LRRKKKKKKLDRRPHEVFVELNELMLD-RSQEPHWRETARWIKFEED
—————————————————————————— THKVYVELQELVMDEKNQELRWMEAARWVQLEEN

- * * ***---**

VEDGGERWSKPYVATLSLHSLFELRSCL INGTVLLDMHANSIEEISDLILDQQELSSDLN
VEDGGERWSKPYVATLSLHSLFELRSCILNGTVLLDMHANTLEEIADMVLDQQVSSGQLN
VEDGGDRWSKPYVATLSLHSLFELRSCILNGTVMLDMRASTLDE I ADMVLDNMIASGQLD
VEQGGERWSKPHVATLSLHSLFELRTCMEKGS IMLDREASSLPQLVEMIVDHQIETGLLK
VEEGGERWSKPHVSTLSLHSLFELRTCLQTGTVLLDLDSGSLPQI IDDVIEKQIEDGLLR
VEEETERWGKPHVASLSFRSLLELRRTLAHGAVLLDLDQQTLPGVAHQVVEQMVISDQIK
VEEETERWGKPHVASLSFRSLLELRRTIAHGAALLDLEQTTLPGIAHLVVETMIVSDQIR

LGEN GAWGRPHLSHLTFWSLLELRRVFTKGTVLLDLQETSLAGVANQLLDRFIFEDQIR

- - *_:*::: *-- *k - *** - : - - _ --- _ -
Cassette 1

—————— Nt core 1-———————————

DSMRVKVREALLKRHHHQNEKKRNNLIPIVRSFAEVGKKQSDPHLMDKHGQTVSPQSVPT
EDVRHRVHEALMKQHHHQNQKKLTNRIP IVRSFAD I GKKQSEPNSMDKNAGQVVSPQSAP

ESITRENVREALLKRHHHQNEKRFTSR IPLVRSFAD I GKKHSDPHLLERNGEGLSASRHSL
PELKDKVTYTLLRKHRHQTKK-=-—--- SNLRSLAD IGKTVSSASRMFTNPDNGSPAMTHR
PELRERVSYVLLRRHRHQTKK------ PIHRSLAD IGKSVSTTNRSPARSPGAGPSLHHS

AEDRANVLRALLLKHSHPSDEKD-FSFPRNI1SAGSLGSLLGHHHGQGAESDPHVTEPLMG

PEDRASVLRTLLLKHSHPNDDKDSGFFPRNPSSSSMNSVLGNHHPTPSHGPDGAVPTMAD
PQDREELLRALLLKHSHAG ————————————————————————— ELEALGGVKPAVLTRS
*- -* *

TNLEVKNGYNCEHS == = === = = m oo oo
ACVENKNDVSRENS — == = = = = = = — e
RTGLSASNLSLRGESPLSLLLGHLLPSSRAGTPAGSRCTTPVPTPQNSPPSSPSISRLTS
TEDLRMRQSANYGR—— = = == = = —m o oo oo
GVPETRLEVERERE —— = = == = — — m o o e
DLGEPAPLWPHDPD— = = = = = = = — m o oo o
GDPSQPLLPQHSSL == === = mm m

145
146
146
93

141
352
350
87

205
206
206
153
201
412
410
146

265
266
266
207
255
471
470
181

279
280
326

269
485
484
195

283
284
386
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Cassette A

SKeroooo oo i i oo oo oo oo VDLHFMKKIPTGAEASNVLVGEVDILDR
SKGLGGQOKGHTSPCCMKORHEKGPPHQQEREVDLHFMKK IPPGAEASNILVGELEFLDR
SAPGNLDNSKSGE IKGNGSGGSRENSTVDFSKVDMNFMRK IPTGAEASNVLVGEVDFLER
—————————————— NLTSSSLND I SDKPEKDQLKNKFMKKLPRDAEASNVLVGEVDFLDT
———————————— LCHAQSRSMND ISLTPNTDQRKNKFMKK I PKDSEASNVLVGEVDFLDQ
———————————————— LPPPAPPAG I TRSKSKHELKLLEKIPENAEATVVLVGCVEFLSR
———————————————— AKEKPLHMPGGDGHRGKSLKLLEKIPEDAEATVVLVGCVPFLEQ
———————————————— ETQLFCEQGDGGTEGHSPSGILEKIPPDSEATLVLVGRADFLEQ

== k=% -k - -k*kk -%

P1VAFVRLSPAVLLSGLTEVPIPTRFLFILLGPVGKGQQYHE IGRSMAT IMTDEIFHDVA
TVVAFVRLSPAVLLQGLAEVPIPTRFLFILLGPLGKGQQYHEIGRSIATLMTDEVFHDVA
P11AFVRLAPAVLLTGLTEVPVPTRFLFLLLGPAGKAPQYHEIGRSIATLMTDEIFHDVA
PFIAFVRLQQAVMLGALTEVPVPTRFLFILLGPKGKAKSYHE IGRAIATLMSDEVFHDIA
PFIAFVRLIQSAMLGGVTEVPVPTRFLFILLGPSGRAKSYNEIGRATATLMVDDLFSDVA
PTMAFVRLREAVELDAVLEVPVPVRFLFLLLGPSSANMDYHEIGRS I STLMSDKQFHEAA
PAAAFVRLNEAVLLESVLEVPVPVRFLFVMLGPSHTSTDYHELGRSIATLMSDKLFHEAA

PVLGFVRLQEAAELEAVELP VPIRFLFVLLGPEAPHIDYTQLGRAAATLMSERVFRIDA
B **** -, o -* ****- *** . :-** * * - *
————————————————————— Nt _core 2-———————————————-

YKAKERDDLLAGIDEFLDQVTVLPPGEWDPSIRIEPPKNVPSQEKRKMPGVPNGNVCHIE
YKAKDRNDLVSGIDEFLDQVTVLPPGEWDPS IR IEPPKNVPSQEKRKIPAVPNGTAAHGE
YKAKDRNDLLSGIDEFLDQVTVLPPGEWDPSIRIEPPKSVPSQEKRKIPVFHNGSTPTLG
YKAKDRHDL IAGIDEFLDEVIVLPPGEWDPAIRIEPPKSLPSSDKRKNMYSGGENVQMNG
YKARNREDL IAGIDEFLDEVIVLPPGEWDPN IR IEPPKKVPSADKRKSVFSLAELGQMNG
YLADEREDLLTAINAFLDCSVVLPPSEVQGEELLRSVAHFQRQMLKKREEQGRLLPTGAG
YQADDRQDLLSAISEFLDGS1VIPPSEVEGRDLLRSVAAFQRELLRKRREREQTKVEMTT
YMAQSRGELLHSLEGFLDCSLVLPPTDAPSEQALLSLVPVQRELLRRRYQSSPAKPDSSF

* * * -7\'- - *xx *=-kk -

QEP=—HGGHS = === m oo GPELQRTGRLFGG
AEP-~HGGHS —— = === === m o oo GPELQRTGRIFGG
ETPKEAAHHA - - - - — oo GPELQRTGRLFGG
DTPHDGGHGGGGHG ———— == == == — = m e DCEELQRTGRFCGG
SVGGGGGAPGGGNGGGGGGGSGGGAGSGGAGGTSSGDDGEMPAMHE I GEEL INTGRFFGG
LEPKSAQDKALLQMVEAAGAA-~— === — e e E-DDPLRRTGRPFGG
RGGYTAPGKELSLELGGSEAT - ————— == ——m o= PEDDPLLRTGSVFGG
YKGLDLNGG === === — == —mm - mm oo PDDPLQQTGOLFGG
* *x
---------- 15 P I P —

LVLD IKRKAPWYWSDYRDALSLQCLASFLFLYCACMSPVITFGGLLGEATEGRISAIESL
LILDIKRKAPYFWSDFRDAFSLQCLASFLFLYCACMSPVITFGGLLGEATEGRISAIESL
LI1LDIKRKAPFFLSDFKDALSLQCLASILFLYCACMSPVITFGGLLGEATEGRISAIESL
LIKDIKRKAPFFASDFYDALNIQALSAILFIYLATVTNAITFGGLLGDATDNMQGVLESF
LCLDIKRKLPWFPSDFYDGFHIQSISAILFIYLGCITNAITFGGLLGDATDNYQGVMESF
LIRDVRRRYPHYLSDFRDALDPQCLAAVIFIYFAALSPAITFGGLLGEKTQDLIGVSELI
LVRDVRRRYPHYPSDLRDALHSQCVAAVLF 1'YFAALSPAI TFGGLLGEKTEGLMGVSEL
LVRDIRRRYPYYLSDITDAFSPQVLAAVIFIYFAALSPAITFGGLLGEKTRNQMGVSELL

* *--*- * - X% * - * === -k =% -- ******** *

313
344
446
253
317
529
528
239

373
404
506
313
377
589
588
298

433
464
566
373
437
649
648
358

454
485
589
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684
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514
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FGASMTGIAYSLFAGQALTILGSTGPVLVFEKILFKFCKDYALSYLSLRACIGLWTAFLC
FGASMTGIAYSLFGGQPLTILGSTGPVLVFEKILFKFCKEYGLSYLSLRASIGLWTATLC
FGASLTGIAYSLFAGQPLTILGSTGPVLVFEKILYKFCRDYQLSYLSLRTSIGLWTSFLC
LGTAVSGAIFCLFAGQPLTILSSTGPVLVFERLLFNFSKDNNFDYLEFRLWIGLWSAFLC
LGTAMAGSLFCLFSGQPL I ILSSTGP ILIFEKLLFDFSKGNGLDYMEFRLWIGLHSAVQC
MSTALQGVVFCLLGAQPLLVIGFSGPLLVFEEAFFSFCSSNHLEYLVGRVWIGFWLVFLA
VSTAVLGVLFSLLGAQPLLVVGFSGPLLVFEEAFFKFCRAQDLEYLTGRVWVGLWLVVEFV
ISTAVQGILFALLGAQPLLVVGFSGPLLVFEEAFFSFCETNGLEYIVGRVWIGFWLILLV

- == % -*- **-- -***** -- % - x- *

IVLVATDASSLVCY ITRFTEEAFASLICIIFIYEAIE
1 1LVATDASSLVCYITRFTEEAFASLICIIFIYEALE
IVLVATDASSLVCY ITRFTEEAFAALICIIFIYEALE
LILVATDASFLVQYFTRFTEEGFSSLISFIFIYDAF
LILVATDASFI IKYITRFTEEGFSTLISFIF1YDAIKKMIGAFKYYPINMDFKPNFITTY
LLMVALEGSFLVRFVSRFTQEIFAFLISLIFIYETFEY| LVI\I/FQEHPLHGCSAS-EVD

LIHLAETYPIHMHSQLDHLSLY
LFELSEAYP INMHNDLELLTQY
LFDLGETYAFNMHNNLDKLTSY
MIKLADYYP INSNFKVGYNTLF

LALVAAEGSFLVRY ISPFTQEIFAFLISLIFIYETFYKLYKVFTEHPLLPFYPP-————-
VLVVAFEGSFLVRFISRYTQEIFSFLISLIFIYETFS LIKIFQDHPLOKTYNYN-—-——-

e s mk-k k- kk -okkkk- - -

TAEVHW VSEBQEMHGEFMGSA
ASDIIW VSEBKSLHGEYVGRA
LAQWKKD - VSE KKLRGVFLGSA
TLAPEYLPTMSSTDMY FDWAFLSKKE SKYGGNLVGNN

PLAPDT- -LYNLL ALDWSLLSKKEBLSYGGRLLGNS
RPTLGPG LAGQS
DAGLEP LPPTE

GHHGPYTPDVLFWSCILFETTEILSSTLKTFKTSRYFPTRVRSMVSDFAVELTIETMV I
GHDHPYVPDVLFWSVILFFSTVTLSATLKQFKTSRYFPTKVRSIVSDFAVFELT ILCMVL
GHHGPY I PDVLFWCV ILFFTTFFLSSFLKQFKTKRYFPTKVRSTISDFAVELT IVIMVT
-—-——-NFVPDITLMSFILFLGTYTSSMALKKFKTSPYFPTTARKLISDFAIILSILIFCV
—-———KFIPDLALMSF ILFFGTYSMTLTLKKFKFSRYFPTKVRALVADFESIVESILMFCG
GQGKPRGQPNTALLSLVLMAGTFF IAFFLRKFKNSRFFPGRIRRVIGDFGVPIAIL IMVL
GPPSPRNQPNTALLSL ILMLGTFFIAFFLRKFRNSRFLGGKARRIIGDFGIPISILVMVL
VPKPQGPLPNTALLSLVLMAGTFFFAMMLRKFKNSSYFPGKLRRVIGDFGVPISILIMVL

Ak X - k- k- - - * - kk - --k

IDFLIG-VPSPKLQVPSVFKPTRDD-RGWI INPI1G—--PNPWWTVIAATIPALLCTILIF
IDYA1G-1PSPKLQVPSVFKPTRDD-RGWFVTPLG---PNPWWTVIAALIPALLCTILIF
IDYLVG-VPSPKLHVPEKFEPTHPE-RGWI I SPLG—--DNPWWTLLIAAIPALLCTILIF
IDALVG-VDTPKLIVPSEFKPTSPN-RGWFVPPFG---ENPWWVCLAAAIPALLVTILIF
IDACFG-LETPKLHVPSVIKPTRPD-RGWFVAPFG—--KNPWWVYPASILPALLVTILIF
VDYSIEDTYTQKLSVPSGFSVTAPEKRGWV INPLGEKSPFPVWMMVASLLPAILVFILIF
VDYSITDTYTQKLTVPTGLSVTSPDKRSWF IPPLGSARPFPPWMMVAAAVPALLVLILIF
VDFFIQDTYTQKLSVPDGFKVSNSSARGWVIHPLGLRSEFPIWMMFASALPALLVFILIF
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804
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864
858
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714
818
641
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889
881
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743
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798
829
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847
1009
1001
679
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MDQQITAV I INRKEHKLKKGCGYHLDLLMVAIMLGVCS IMGLPWFVAATVLSITHVNSLK
MDQQI TAV I INRKEHKLKKGCGYHLDLLMVAVMLGVCS IMGLPWFVAATVLS I THVNSLK
MDQQITAV I INRKEHKLKKGAGYHLDLLMVGVMLGVCSVMGLPWFVAATVLS ISHVNSLK
MDQQI TAV IVNRKEHKLKKGAGYHLDLFWVA T LMV ICSLMALPWYVAATVISIAHIDSLK
MDQQITAV IVNRKENKLKKAAGYHLDLFWVG I LMALCSFEMGLPWYVAATVISTAHIDSLK
METQITTL I I SKKERMLQKGSGFHLDLLLIVAMGG ICALFGLPWLAAATVRSVTHANALT
METQITALIVSQKARRLLKGSGFHLDLLLIGSLGGLCGLFGLPWLTAATVRSVTHVNALT

LESQITTLIVSKPERKMVKGSGFHLDLLLWGMGGVAALFGMPWLSATTVRSVTHANALT
- - ***--*:_: _ -* ***** : - ____:__** *** *-*-*
--------- TM10-————==—=  ———eee e TM11l-——— ==

LESECSAPGEQPKFLGIREQRVTGLMIFVLMGCSVEMTAILKFIPMPVLYGVFLYMGVSS
LESECSAPGEQPKFLGIREQRVTGLMIFILMGSSVEMTS 1 LKF IPMPVLYGVFLYMGASS
VESECSAPGEQPKFLGIREQRVTGLMIF ILMGLSVFEMTSVLKF IPMPVLYGVFLYMGVSS
METETSAPGEQPKFLGVREQRVTGTLVFILTGLSVFMAP I LKF IPMPVLYGVFLYMGVAS
METETSAPGEQPQFLGVREQRVTGI IVFILTGISVFLAP ILKCIPLPVLYGVFLYMGVAS
VMSKAVAPGDKPKIQEVKEQRVTGLLVALLVGLSIVIGDLLRQIPLAVLFGIFLYMGVTS
VMRTAITAPGDKPQIQEVREQRVTGVLIASLVGLSIVMGAVLRRIPLAVLFGIFLYMGVTS

VMGKASTPGAAAQIQEVKEQRISGLLVAVLVGLSILMEPILSRIPLAVLFGIFLYMGVTS
- -** o --***--* - * * *--: :* ** ** * ***** -*
————————————— Span 12-—————-———————————————-TM13-—-——- —-——

LQG1QFFDRLKLFGMPAKHQPDF I YLRHVPLRKVHLETLIQLTCLVLLWV IKASPAAIVE
LKGI1QFFDRIKLFWMPAKHQPDF 1 YLRHVPLRKVHLET 1 IQMSCLGLLWI IKVSRAAIVFE
LKGIQLFDRIKLFGMPAKHQPDLIYLRYVPLWKVHIFTVIQLTCLVLLWV IKVSAAAVVE
LNGVQFMDRLKLLLMPLKHQPDF1YLRHVPLRRVHLFTFLQVLCLALLWILKSTVAAIIF
LNG 1QFWERCKLFLMPAKHQPDHAFLRHVPLRRIHLFTLVQILCLAVLWILKSTVAAILIF
LNGIQFYERLHLLLMPPKHHPDVTYVKKVRTLRMHLFTALQLLCLALLWAVMSTAASLAF
LSGIQLSQRLLL ILMPAKHHPEQPYVTKVKTWRMHLFTCIQLGCIALLWVVKSTAASLAF

LSGIQLFDRILLLFKPPKYHPDVPYVKRVKTWRMHLFTGIQIICLAVLWVVKSTPASLAL
* * *- -* *- * *::*- - - * *x :*: *- -** - - *-- -
-TM14—— e Ct_core—————————————mm

PMMVLALVFVRK-VMDLCFSKRELSWLDDLMPESKKKKLDDAKKKAKEEEEAEKMLE1GG
PMMVLALVFVRK-LMDLLFTKRELSWLDDLMPESKKKKLEDAEKEE--EQSMLAMEDEGT
PMMVLALVFVRK-LMDLCFTKRELSWLDDLMPESKKKKEDDKKKKEKEEAERMLQDDDDT
PVMILALVAVRK-GMDYLFSQHDLSFLDDV I PEKDKKKKEDEKKKKKKKGSLDSDNDD-~-
PVMILGLIIVRR-LLDFIFSQHDLAWIDN I LPEKEKKETDKKRKRKKGAHEDCDEEPQ--
PEILILTVPLRMVVLTRIFTDREMKCLDANEAEPVFDEREGVDEYNEMPMPY - =—————-
PELLLLTVPLRHCLLPRLFQDRELQALDSEDAEPNFDE-DGQDEYNELHMPV-——————-
PFVLILTVPLRRVLLPLIFRNVELQCLDADDAKATFDEEEGRDEYDEVAMPV ————————

*x == - = - -

Cassette 111
————————————————————— Ct_appendage—--—--—-——-——————————————————
DKFPLESRKLLSSPGKNISCRCDPSE INISDEMPKTTVWKALSMNSGNAKEKSLFN----
VQLPLEG----—-——-—- HYRDDPSV INISDEMSKTALWRNLL I TADNSKDKESSFPSKS
VHLPFEGGSLLQIPVKALKY SR NN Sy e NN VSR P DK
———————————————————— SDCPYSEKVPS1K1PMD IMEQQPFLSDSKPSDRERSPTFL
———————————————————— FPPPSVIKIPMESVQSDPQNGIHCIARKRSSSWSYSL---
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NDCBE-A = o
NBCn2-B SPS—————————— 1118
NBCn1-D PVSVKISFEDEPRKKYVDAETSL 1255
NBCel-A ERHTSC---—————————————- 1035
NBCe2-¢  ————mmmmmmmm
AE2a = e
bAE3 = e
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	Annotated protein sequence alignments of human SLC4s (see Figures 3 and 15)

