Figure S8. SDP analysis of OeuAQPs from the wild Olive species Olea europaea var. sylvestris from
alignments with putative amino acid sequences of AQPs transporting non-aqua substrates. Multiple
alignments were performed using ClustalW. Shown are the sequences containing the nine SD positions
which are highlighted in yellow and the representative sequences are marked in blue. The Genbank
accession numbers: AtPIP1;2 (Q06611), AtPIP2;1 (P43286), AtPIP2;4 (Q9FF53), AtTIP1;1 (P25818), AtTIP1;2
(Q41963), AtTIP1;3 (NP;192056), AtTIP2;1 (Q41951), AtTIP2;3 (Q9FGL2), AtTIP4;1 (O82316), AtTIP5;1
(NP;190328), AtNIP1;1 (CAA16760), AtNIP1;2 (Q8LFP7), AtNIP5;1 (NP;192776), AtNIP6;1 (NP;178191),
CmNIP2;1 (BAK09176), CpNIP1 (CAD67694), GmNOD26 (P08995), GmNIP2;1 (XP;003534451), GmNIP2;2
(NP;001240190), HvPIP1;3 (BAA23745), HvPIP1;4 (BAF33068), HvPIP2;1 (BAA23744), HuNIP2;1
(BAH24163), NtAQP1 (024662), NtTIPa (Q9XG70), NtXIP1;1ax (ADO66667), NtXIP1;13 (ADO66666),
OsNIP2;1 (Q6Z2T3), OsNIP2;2 (Q67W]8), OsNIP3;2 (Q7EYHY7), SIXIP1;1aa (ADO66672), SIXIP1;1f3
(ADO66671), StXIP1;1a (ADO66669), StXIP1;13 (ADO66670), TaLsil (ADM47602), TaTIP2;1 (AAS19468),
TaTIP2;2 (AAS19469), TqTIP1;1 (BAL41683), TgTIP1;2 (BAL41684), ZmPIP1;1 (Q41870), ZmPIP1;5
(Q9ARI14), ZmNIP2;1 (Q19KC1), ZmNIP2;2 (Q9ATN2).

Boric Acid Transporters

OeuPIPl;1la KTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLGRKLSLTRAVFYMVMQCLG
OeuPIPl;1b KTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLGRKLSLTRAVFYMVMQCLG
OeuPIPl;1c KTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLGRKLSLTRAVFYMVMQCLG
OeuPIP1l;2 STVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAIFYMVMQCLG
OeuPIP1;3 ASVGVQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLIRALFYMVMQCLG
OeuPIPl;4 ASVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAIFYIVMQCLG
OeuPIP1l;5 ASVGIQGIAWSFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAIFYIVMQCLG
OeuPIPl; 6 TSVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFVARKLSLTRAIFYIVMQCLG
OeuNIP5;1 QAETLIGNAACAGLAAMIVILSTGHISGAHLNPSLTIAFAAVRHFPWAHVPGYIVAQISA
OeuNIP5; 2 QAETLIGNAACAGLAVMIVILSTGHISGAHLNPSLTIAFAALRHFPWAHVPAYIAAQVSA
OeuNIP6;1 GSETLLGLAVSTGLAVMIVILSTGHISGAHVNPSVTIAFAALKHFPWKHVPVYIGAQILA
OeuXIP1l;1 PNLIIS---ILIAIVVAILLLAVHPVSGGHINPVISFSAGLVGLISMSRAIVYILAQCIG
OeuXIP1l;2 PNLVLS---ILAAITIIAILLLAVHPVSGGHINPVISFSAALVGLISMSKAFIYIVAQCLG
OeuXIP1;3 PNLVLS---ILAAIIIAIVLLAVHPISGGHINPVISFSAALVGLISVSKALIYISAQCLG
HvPIP1;3 GTVGIQGIAWSFGGMIFVLVYCTAGISGGHINPAVTFGLFLARKLSLTRAVEFYIVMQCLG
HvPIP1l;4 GTVGIQGIAWSFGGMIFVLVYCTAGISGGHINPAVTFGLFLARKLSLTRAVEFYIVMQCLG
ZmPIP1;1 ATVGIQGIAWSFGGMILALVYCTAGISG-HINPAVTFGLFLARKLSLTRAVFYIIMQCLG
NtXIP1l;1la PNLIMS---ILIAIVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYMVAQCVG
NtXIP1;1p PNLIMS---ILIAIVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYMVAQCVG
StXIPl; la PNLIMS---ILIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYIVAQCLG
StXIP1;1R PNLIMS---ILIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYIVAQCLG
AtNIP5;1 GAETLIGNAACAGLAVMIIILSTGHISGAHLNPSLTIAFAALRHFPWAHVPAYIAAQVSA
AtNIPG6;1 GAETLIGCAASAGLAVMIVILSTGHISGAHLNPAVTIAFAALKHFPWKHVPVYIGAQVMA
OsNIP2;1 SRISQLGQSIAGGLIVTVMIYAVGHISGAHMNPAVTLAFAVFRHFPWIQVPFYWAAQFETG
HH HOE I HN H *
OeuPIPl;la AICGAGVVKGFGKTLYMT--——-——————— KGGGANVVAHGYTKGDGLGAEIIGTFVLVY
OeuPIPl;1b AICGAGVVKGFGKTLYMT---————————— KGGGANVVAHGYTKGDGLGAEIIGTFVLVY
OeuPIPl;lc AICGAGVVKGFGKTLYMT--——-——————— KGGGANVVAHGYTKGDGLGAEIIGTFVLVY
OeuPIP1;2 AICGAGVVKGFGKTLYMS--——--——-——- KGGGANVVAHGYTKGSGLGAEIIGTFVLVY
OeuPIP1;3 AICGAGVVKGFMKGQYER--——-———-——— LOGGANIVQHGYTKGDALGAEIVGTFILVY
OeuPIP1;4 AICGAGVVKGFQPSFYKA--——-——————- NGGGANVVSHGYTKGDGLGAEIIGTFVLVY
OeuPIP1;5 AICGAGVVKGFMEGPYQR--——-———-——- LOGGANVVQHGYTKGDGLGAEIVGTFILVY
OeuPIPl; 6 AICGAGVVKGFGPSFYKA--—————————- NGGGANVVAHGYTKGDGLGAEIIGTFVLVY
OeuNIP5;1 SICASFALKGVFHPFMSG---——-———-———-——- GVTVPSVSIGQAFALEFLITFNLLF
OeuNIP5; 2 SICASFALKGVFHPFMSG---——-———-———-——- GVTVPSVSTGQAFALEFLITFNLLF
OeuNIP6;1 STCAAFLLKAIFHPIMGG---——-———-———-——- GVTVPSGGFAQAFALEFVISFNLMF
OeuXIP1l;1 AILGALALKAVVSSTIEQNFSLGGCTLTVIAPGPNGPITLGLETAQAFWLEIFCTFVFELF



OeuXIP1l;2
OeuXIP1l;3
HvPIP1;3
HvPIP1;4
ZmPIP1;1
NtXIP1l; la
NtXIP1;1B
StXIP1l;1la
StXIP1; 1R
AtNIP5;1
AtNIPG6;1
OsNIP2;1

OeuPIPl;1la
OeuPIPl;1b
OeuPIPl;1c
OeuPIP1;2
OeuPIP1;3
OeuPIPl;4
OeuPIP1;5
OeuPIPl; 6
OeuNIP5;1
OeuNIP5;2
OeuNIP6; 1
OeuXIP1l;1
OeuXIP1l;2
OeuXIP1l;3
HvPIP1;3
HvPIP1;4
ZmPIP1;1
NtXIP1l; la
NtXIP1;1B
StXIP1l;1la
StXIP1; 1R
AtNIP5;1
AtNIPG6;1
OsNIP2;1

AVLGALALKAVVSSTTEETFSLGGCTLTVIAPGLNGPATVGLETVQAFWLEIFCTFVFELFE
AALGALALKAVVSSTIEQTFSLGGCTLTVIAPGPNGLVTIGLETAQAFWLEIICTFVLLE

ATICGAGVVKGFQTTLYQG-—--————===——— NGGGANSVAAGYTKGDGLGAEIVGTEVLVY
ATICGAGVVKGFQTTLYQG---————==—-—— NGGGANSVAAGYTKGDGLGAEIVGTEVLVY
ATICGRGVVKGFQQGLYMG---——=—==—-—— NGGRRNVVAPGYTKGDGLGAEIVGTFILVY

ATILGALALKAVVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLEIFCTFVFELE
ATILGALALKAVVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLEIFCTFVFELE
AVLGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVIVGLETAQALWLEIFCTFVFELFE
AVLGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVIVGLETAQALWLEIFCTFVFELFE

SICASFALKGVFHPFMSG--—-————=—=—-—-=————— GVTIPSVSLGQAFALEFIITFILLF
SVSAAFALKAVFEPTMSG---—————=—-—-—-—-———— GVTVPTVGLSQAFALEFIISEFNLMF
ATICASFVLKAVIHPVDVI--—-———————-——————— GTTTPVGPHWHSLVVEVIVTEFNMMF

oLoo*

TVFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIL
TVEFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIL
TVFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIL
TVEFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIL
TVEFSATDAKRNARDS---HVPLLAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAII
TVEFSATDAKRNARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIL
TVEFSATDAKRNARDS---HVPLLAPLPIGFAVFLVHLATIP--ITGTSINPARSLGAATIIL
TVEFSATDAKRNARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIL

VVTAVATDTR-—-=—-———-— AVGELAGIAVGATVMLNILVAGP--SSGGSMNPVRTLGPAVA
VVTAVATDTR-—-=—-———-— AVGELAGIAVGATVMLNILVAGP--SSGGSMNPVRTLGPAVA
VVTAVATDTR-—-==-———— AVGKLAGIGVGATVMLNILIAGE--TTGASMNPVRTLGPATIA

ASTIWMAYDHRQAKNLGLVLVEFSIIGLVLGLLVFISTTVTAKKGYAGAGMNPARCLGAATIV
ASIWMAYDPRQAKELGHVLIFSIVGVVLGLLVFISTTVTAKKGYAGAGMNPARCFGPAIV
ASVWMAYDHRQAKALGRVLVFEFSIVGVVLGLLVFISTTVTAKKGYAGAGMNPARCFGAAVV
TVFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAATII
TVFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIL
TVFSATDAKRRARDS---HVPILAPLPIGFAVFLVHLATMG--ITGTGINPARSLGAAVI
ASTIWMAYDHRQAKALGLVTVLSIVGIVLGLLVFISTTVIMKKGYAGAGMNPARCFGAAVV
ASTIWMAYDHRQAKALGLVTVLSIVGIVLGLLVFISTTVIMKKGYAGAGMNPARCFGAAVV
ASTWMAYDHRQAKALGHVTVLSIVGLVLGLLVFISTTVTAKKGYGGAGINPARCLGPATITI
ASTIWMAYDHRQAKALGHVTVLSIVGLVLGLLVFISTTVTAKKGYGGAGINPARCLGPAIT

VVTAVATDTR-—-=————-— AVGELAGIAVGATVMLNILVAGP--STGGSMNPVRTLGPAVA
VVTAVATDTR-—-=—-———-— AVGELAGIAVGATVMLNILIAGP--ATSASMNPVRTLGPATIA

VILAVATDTR-—-=—-———-— AVGELAGLAVGSAVCITSIFAGA--ISGGSMNPARTLGPALA
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Carbon dioxide (CO,) Transporters

OeuPIPl;4
OeuPIPl; 6
AtPIP1;?2
NtAQP1
HvPIP2;1

OeuPIPl;4
OeuPIPl; 6
AtPIP1;?2
NtAQP1
HvPIP2;1

OeuPIPl;4
OeuPIPl; 6
AtPIP1;?2
NtAQP1
HvPIP2;1

HINPAVTFGLFLARKLSLTRAIFYIVMQCLGAICGAGVVKGFQPSFYKANGGGANVVSHG
HINPAVTFGLFVARKLSLTRAIFYIVMQCLGAICGAGVVKGFGPSFYKANGGGANVVAHG
HINPAVTFGLFLARKLSLTRAVYYIVMQCLGAICGAGVVKGFQPKQYQALGGGANTIAHG
HINPAVTFGLFLARKLSLTRAIFYIVMQCLGAICGAGVVKGFMVGPYQRLGGGANVVNHG
HINPAVTFGLFLARKVSLIRALLYITAQCLGAICGVGLVKGFQSSYYVRYGGGANELSAG

KAX Kk hhrhkhk e kxkohh Kk *k. hhxkkhhx Kok rxk * * Kk kkkx . *

YTKGDGLGAEIIGTEFVLVYTVFSATDAKRNARDSHVPILAPLPIGFAVFLVHLATIPITG
YTKGDGLGAEIIGTEFVLVYTVFSATDAKRNARDSHVPILAPLPIGFAVFLVHLATIPITG
YTKGSGLGAEIIGTEFVLVYTVFSATDAKRNARDSHVPILAPLPIGFAVFLVHLATIPITG
YTKGDGLGAEIIGTEFVLVYTVFSATDAKRNARDSYVPILAPLPIGFAVFLVHLATIPITG
YSKGTGLAAEIIGTEFVLVYTVFSATDPKRNARDSHIPVLAPLPIGFAVFMVHLATIPITG

Kook k kKA KAKRKI A KA AKX IR I A A K Ak xkhohh s ok s hhdkkhhkxkkoh s Ak kkhrxkkx

TGINPARSLGAAIIYNKDHAWDDHWIFWVGPFIGAALAALYHQVIIRAIPFKSSS——-—
TGINPARSLGAAIIYNKDHAWDDHWIFWVGPFIGAALAALYHQVIIRAIPFKSGN—-———
TGINPARSLGAAIIFNKDNAWDDHWVEFWVGPFIGAALAALYHVIVIRAIPFKSRS————
TGINPARSLGAAIIYNTDQAWDDHWIFWVGPFIGAALAAVYHQIIIRAIPFHKSS————
TGINPARSLGAAVIYNTDKAWDDOWIFWVGPLIGAATAAAYHQYVLRASAAKLGSYRSN

KAX Kk hhrdhhh ok ok Kokkhhokohhhrkahhrkhh *%k R



H20; Transporters

OeuPIPl;1la
OeuPIPl;1b
OeuPIPl;1c
OeuPIP1l;2
OeuPIP1;3
OeuPIPl;4
OeuPIP1l;5
OeuPIPl; 6
OeuPIP2;1
OeuPIP2;2
OeuPIP2;3
OeuPIP2;4
OeuPIP2;5
OeuPIP2;6
OeuPIP2;7
OeuPIP2;8
OeuPIP2;9
OeuPIP2;10
OeuTIP1l;7
OeuTIP2;1
OeuTIP2;2
OeuTIP5;3
OeuNIP1l;1
OeuNIP1;3
OeuXIP1l;1
OeuXIP1l;3
AtTIP1;1
AtTIP1;?2
TgTIP1;1
TgTIP1l;2
AtTIP2;3
AtPIP2;1
AtPIP2;?2
AtPIP2;4
ZmPIP2;5
AtPIP2;5
AtPIP2;7
NtXIP1l; la
NtXIP1;1pB
StXIP1l;1la
StXIP1; 1R
SIXIP1l;1la
SIXIP1;1R3
AtNIP1;?2

YMVMQCLGAICGAGVVKGFGKTLYMT—-=-=-=-=—————— KGGGANVVAHGYTKGDGLGAEI
YMVMQCLGAICGAGVVKGFGKTLYMT——-=-=-==-—————— KGGGANVVAHGYTKGDGLGAEI
YMVMQCLGAICGAGVVKGFGKTLYMT—--=-==-—-————— KGGGANVVAHGYTKGDGLGAEI
YMVMQCLGAICGAGVVKGEFGKTLYMS—==-=-=-=-—————— KGGGANVVAHGYTKGSGLGAEI
YMVMQCLGAICGAGVVKGFMKGQYER-—-=-=-==—————— LOGGANIVQHGYTKGDALGAET
YIVMQCLGAICGAGVVKGFQPSFYKA-—-—-=-=-=-—————— NGGGANVVSHGYTKGDGLGAET
YIVMQCLGAICGAGVVKGFMEGPYQR-=-=-=-==—————— LOGGANVVQHGYTKGDGLGAET
YIVMQCLGAICGAGVVKGFGPSFYKA-—-—-=-=-=-—————— NGGGANVVAHGYTKGDGLGAET
YMVAQCLGAICGVGLVKAFQKSYYHK---=-=-=-—-————— YGGGANELAPGYNKGVGLGAEI
YMVAQCLGAICGVGLVKAFQKSYYNL--=-=-=-=—————— YGGGANELAPGYNKGVGLGAEI
YMVAQCLGAICGVGLVKAFQKAYYKK--=-=-=-=-—-————— YGGGANELADGYSTGVGLSAEI
YMVAQCLGAICGVALVKALQKSHYKK---=-=-=-—-————— YGGGANELADGYSTGVGLSAEI
YMVAQCLGAICGCGLVKAFQKSYYVK-=-=-=-==—————— FGGGANELADGYSNGTGLAAET
YMVAQCLGAICGVGLVKAFQKSYYKK--=-=-==—-————— YGGGANVLADGISTGVGLAAEI
YMVAQCVGAICGCGLVKAFQRAYYVR-=-=-=-==—————— YGGGANELGDGYSTGTGLAAEI
YMIAQCLGAVCGVGLVKAFMKSYYNR-—-=-=-==—————— LGGGANVVSHGYNIGTALGAET
YMIAQCLGAICGVGLVKAFMKGYYNR-—-=-=-==—————— LGGGANSVSHGYNTGTALGAET
YMVAQCLGAICGVALVKAVQKSHYKK--=-=-=-=-—-————— YGGGVNELSDGYSTGGGLAAETI
YWIAQLLGSVVACLLLKFATGGLTTA---=-—-=-—-——————-—-—— AFSLSAGVNVWNAFVLEI
YWIAQLLGSIVACYLLVFVTGGLAIP------—-——————-—-—— IHGVGAGVGAFEGVVMETI
YWIAQLLGSIVACYLLVFVTGGLAIP-----=--——————-—-—— IHGVGAGVGAFEGVVMETI
YSISQTFGSVMACLLLKATTAGQHVP-------—-—————-—-—— THAIEHEMTGEFGGAVLEG
YISAQMIGATLAGGTLRLLF---—-——===-=-—-———————— QGKHDHFGGTFPTGSDMQSFEV
YIAAQVIGATLASGTLRLLF---—-——==-=-—-—-—-——————— MGKHDHFAGTLPTGSDLQSFEFV

YILAQCIGAILGALALKAVVSSTIEQNFSLGGCTLTVIAPGPNGPITLGLETAQAFWLEI
YISAQCLGAALGALALKAVVSSTIEQTFSLGGCTLTVIAPGONGPVTIGLETAQAFWLEI

YWIAQLLGSVVACLILKFATGGLAVP----—--—-——————-—-—— AFGLSAGVGVLNAFVFEI
YWIAQLLGSVAACFLLSFATGGEPIP-------—-—————-—-—— AFGLSAGVGSLNALVFEI
YITIAQLLGSSVACLLLRFTTG-LGTG-—-=-=-=-=-—-————=—=——-—— TFGLVAGVSVWSGLVMET
YITAQLLGSSVACLLLRFTTG-LGTG-—-=-=-=-=-—-—————=——-—— TFGLVAGVSVWSGLVMET
YWIAQCLGSIVACLLLVEVTNGKSVP---=---—-—-—————-—-—— THGVSAGLGAVEGVVMETI
YITAQCLGAICGVGEVKAFQSSYYTR-—-=-=-=-=-—————— YGGGANSLADGYSTGTGLAAET
YMVAQCLGAICGVGEFVKAFQSSYYDR-—=-=-==—————— YGGGANSLADGYNTGTGLAAET
YIVAQCLGAICGCGEFVKAFQSSYYTR-—-=-=-=-=-—————— YGGGANELADGYNKGTGLGAET
YIVAQCLGAICGVGLVKGFQSAFYVR-=-=-===—————— YGGGANELSAGYSKGTGLAAET
YMVAQCLGAICGVALVKAFQSAYFTR-—-—-=-=-=-—————— YGGGANGLSDGYSIGTGVAAET
YMIAQCLGAICGVGEFVKAFMKTPYNT-—--=-=--—————— LGGGANTVADGYSKGTALGAET

YMVAQCVGAILGALALKAVVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLE I
YMVAQCVGAILGALALKAVVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLE I
YIVAQCLGAVLGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVTVGLETAQALWLET
YIVAQCLGAVLGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVTVGLETAQALWLEI
YIVAQCVGAILGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVIVGLETAQALWLEI
YIVAQCVGAILGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVIVGLETAQALWLEI
YVISQVIGSTLAAATLRLLFGLDQDV—-=====—————— CSGKHDVEVGTLPSGSNLQSFV

* * K. .



OeuPIPl;1la
OeuPIPl;1b
OeuPIPl;1lc
OeuPIP1;2
OeuPIP1;3
OeuPIPl;4
OeuPIP1l;5
OeuPIPl; 6
OeuPIP2;1
OeuPIP2;2
OeuPIP2;3
OeuPIP2;4
OeuPIP2;5
OeuPIP2;6
OeuPIP2;7
OeuPIP2;8
OeuPIP2;9
OeuPIP2;10
OeuTIP1l;7
OeuTIP2;1
OeuTIP2;2
OeuTIP5;3
OeuNIP1l;1
OeuNIP1;3
OeuXIP1l;1
OeuXIP1l;3
AtTIP1;1
AtTIP1;?2
TgTIP1;1
TgTIP1l;2
AtTIP2;3
AtPIP2;1
AtPIP2;?2
AtPIP2;4
ZmPIP2;5
AtPIP2;5
AtPIP2;7
NtXIP1l; la
NtXIP1;1pB
StXIP1l;1la
StXIP1; 1R
SIXIP1l;1la
SIXIP1;1R3
AtNIP1;?2

IGTFVLVYTVFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPA
VGTFILVYTVEFSATDAKRNARDS---HVPLLAPLPIGFAVFLVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDAKRNARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPA
VGTFILVYTVEFSATDAKRNARDS---HVPLLAPLPIGFAVFLVHLATIP--ITGTSINPA
IGTFVLVYTVFSATDAKRNARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRNARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRNARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRSARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRSARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRNARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRSARDS---HVPVLAPLPIGFAVFMVHLATIP--VTGTGINPA
IGTFVLVYTVFSATDPKRSARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRSARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRSARDS---HVPVLAPLPIGFAVEVVHLATIP--ITGTGINPA
IGTFVLVYTVFSAIYAKRKARDS---HVPVLAPLSIGFAVFMVHLATIP--ITGTSINPA

VMTFGLVYTVYATAVDPKRGSLG-——---- TIAPIAIGFIVGANILAGGA--FDGASMNPA
VITFALVYTVYATAADPKKGSLG-—-—---- TIAPIAIGFIVGANILAAGP--FSGGSMNPA
VITFALVYTVYATAADPKKGSLG-—-—---- TIAPIAIGFIVGANILAAGP--FSGGSMNPA
VMTFALVYTVYVASN-LRPVSAG-—----- AIGPLAIGLIAGANVLASGP--FTGGSMNPA
VEFIITFYLMFVISGVATDNRAIG----- ELAGLAIGATILLNVMIAGP--VSGASMNPA
MEFIITFYLMFVISGVATDNRAIG----- ELSGLAIGATILLNVMFAGP--VSGASMNPV

FCTFVFLFASIWMAYDHRQAKNLGLVLVESIIGLVLGLLVFISTTVTAKKGYAGAGMNPA
ICTFVLLFASVWMAYDHRQAKALGRVLVFSIVGVVLGLLVEFISTTVTAKKGYAGAGMNPA

VMTFGLVYTVYATAIDPKNGSLG-——---- TIAPIAIGFIVGANILAGGA--FSGASMNPA
VMTFGLVYTVYATAVDPKNGSLG———-—-— TIAPIAIGFIVGANILAGGA--FSGASMNPA
VMTFGLVYTVYATAVDPKKGDIG-—---- TIAPIAIGFIVGANILVGGA--FTGASMNPA
VMTFGLVYTVYATAVDPKKGDIG-—---— TIAPIAIGFIVGANILVGGA--FTGASMNPA
VVTFALVYTVYATAADPKKGSLG-——---— TIAPIAIGFIVGANILAAGP--FSGGSMNPA

IGTFVLVYTVFSATDPKRSARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRNARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRNARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRNARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRSARDS---HVPVLAPLPIGFAVFIVHLATIP--ITGTGINPA
IGTFVLVYTVFSATDPKRSARDS---HIPVLAPLPIGFAVFMVHLATIP--ITGTGINPA
FCTFVFLFASIWMAYDHRQAKALGLVTVLSIVGIVLGLLVEFISTTVTMKKGYAGAGMNPA
FCTFVFLFASIWMAYDHRQAKALGLVTVLSIVGIVLGLLVEFISTTVTMKKGYAGAGMNPA
FCTFVFLFASIWMAYDHRQAKALGHVTVLSIVGLVLGLLVEFISTTVTAKKGYGGAGINPA
FCTFVFLFASIWMAYDHRQAKALGHVTVLSIVGLVLGLLVEFISTTVTAKKGYGGAGINPA
FCTFVFLFASIWMAYDHRQAKALGHVTVLSIVGLVLGLLVEFISTTVTAKKGYGGAGINPA
FCTFVFLFASIWMAYDHRQAKALGHVTVLSIVGLVLGLLVEFISTTVTAKKGYGGAGINPA
IEFIITFYLMFVISGVATDNRAIG----- ELAGLAVGSTVLLNVIIAGP--VSGASMNPG
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RSLGAAITYNKDKAWDDHWIFWVGPFIGAALAALYHVVVIRAIPFKK----—-————-—-—-—-—
RSLGAATITYNKDKAWDDHWIFWVGPFIGAALAALYHVVVIRAIPFKK----—-————-—--—-—
RSLGAAITYNKDKAWDDHWIFWVGPFIGAALAALYHVVVIRAIPFKK----—-————-—--—-—
RSLGAAITYNKDKAWDDHWIFWVGPFIGAALAALYHVVVIRAIPFKNK---—-—-———-—--—--—
RSLGAAITYNRDHAWDDOWIFWVGPFIGAALAAIYHQIVIRAIPFKSRA-—-—————-—-—-—-—
RSLGAAITYNKDHAWDDHWIFWVGPFIGAALAALYHQVIIRAIPFKSSS-—-—-————-—----—
RSLGAAITYNRDNAWDDHWIFWVGPFIGAALAAIYHQIVIRAIPFKSSQAC-————-—---—
RSLGAAITYNKDHAWDDHWIFWVGPFIGAALAALYHQVIIRAIPFKSGN-—-—-————-—---—
RSFGAAVIYNEDKPWDDHWIFWVGPEFVGALIAAIYHQYILRAGAIKALGSFRSNA----—
RSFGAAVIYNKDKPWDDHWIFWVGPFIGAAIAAFYHQYILRAAATKALGSFRSNN-----
RSFGAAVIYNQEKAWDDOWIFWVGPFIGAAIAAFYHQFILRAGAAKALGSFRSSYHV---
RSLGAAVIYNQEKAWDDOWIFWVGPFFGAAIAAFYHQFILRAGAAKALGSFRSSSHV---
RSLGAAVIYGKDKAWDDOWIFWVGPFIGAAIAAFYYQYILRAGAVKALGSFRSTAH----
RSLGAAVIYDQHKAWDDHWIFWVGPFIGAAVAAFYHQFILRAGAAKALGSFRSSASHH--
RSFGAAVIYGKDKAWDDOWIFWAGPFIGAAIAALYHQYILRAGAVKALGSFRSSASAY--
RSFGAAVIYNNDKVWDDHWIFWVGPFVGALAAAAYHQYILRAAATKAIGSFRSNPTN---
RSFGAAVIFNNDKVWDDHWIFWVGPEFVGALAAAAYHQYILRAAATKALGSFRSNPTN---
RSFGPAVIYNQKKAWDDOWIFWVGPFIGAAMAALYHQCILRA---KAFRSYRSSSRI---
VSEFGPAVVSW-—--TWDNHWVYWAGPLIGGGLAGLIYEFFFINQ-THEQLPTTDH---—-—--
RSFGPAVASG---NFSGIWIYWVGPLIGGGLAGLVYAYVFMSH--EHAPLPTDF-----—
RSFGPAVASG---NFSGIWIYWVGPLIGGGLAGLVYAYVFMSH--EHAPLPTDF------
YAFGSAIVGG---SFKNQAVYWVGPLFGAAIAGILHDNVVCPAPVPDSFRGNADGVGV--
RSLGPAIVSN---KYKGIWIYIVGPTLGAVAGAWVYNIIRFTNKPLREITKSASFLKSSA
RSLGPAIVSN---RYEGIWIYIVGPTLGAIAGAWAYNIIRFTDKPLREITQTASFLKILA
RCLGAAIVRG-GHLWDGHWVFWAGPAIACVAFYLYTKIIPRQHHHAK-GYGHDFFDTVKA
RCFGAAVVRG-GHLWNGHWIFWVGPAIACVAFYLYTKIIPRQHYQAKF-YDHDFFNVVKA
VAFGPAVVSW---TWTNHWVYWAGPLVGGGIAGLIYEVFFINT-THEQLPTTDY--—-—-—--
VAFGPAVVSW---TWTNHWVYWAGPLIGGGLAGIIYDFVFIDENAHEQLPTTDY--—-—-—--
IAFGPALVSW---SWTSHWVYWVGPLIGGGIAGIVYDLFFINS-THEQLPSTDY-----—
IAFGPALVSW---SWASHWVYWVGPLIGGGIAAIVYDLFFISG-THEQLPTTDY-----—
RSFGPAVVSG---DLSQIWIYWVGPLVGGALAGLIYGDVFIGS--YEAVETREIRV----
RSFGAAVIYNKSKPWDDHWIFWVGPFIGAAIAAFYHQFVLRASGSKSLGSFRSAANV--—
RSFGAAVIYNKSKPWDDHWIFWVGPFIGAAIAAFYHQFVLRASGSKSLGSFRSAANV--—
RSFGAAVIYNNEKAWDDOWIFWVGPMIGAAAAAFYHQFILRAAATIKALGSEFGSFGSFRSFE
RSLGAAVIYNNDKAWDDHWIFWVGPFIGAAIAAAYHQYVLRASAAK-LGSSASFSR----
RSLGAATITYNKDKAWDHHWIFWVGPFAGAAIAAFYHQFVLRAGAIKALGSFRSQPHV---
RSFGAAVIYNNEKAWDDOWIFWVGPFLGALAAAAYHQYILRASATKALGSFRSNATN---
RCFGAAVVRG-GHLWDGHWIFWVGPTIACVAFYVYTKIIPPKHFHAD-GYKYDFIGVVKA
RCFGAAVVRG-GHLWDGHWIFWVGPTIACVAFYVYTKIIPPKHFHAD-GYKYDFIGVVKA
RCLGPAITRG-GHLWDGHWIFWVGPTIGCVAFYVYTKIIPPKHFLAEYGFKHDEFVGVVKA
RCLGPAITRG-GHLWDGHWIFWVGPTIGCVAFYVYTKIIPPKHFLAEYGFKHDEFVGVVKA
RCLGPAITRG-GHLWDGHWIFWVGPTIGCVAFYVYTKIIPTKHFLAEYGFKHDEFVGVVKA
RCLGPAITRG-GHLWDGHWIFWVGPTIGCVAFYVYTKIIPTKHFLAEYGFKHDEFVGVVKA
RSLGPAMVYS---CYRGLWIYIVSPIVGAVSGAWVYNMVRYTDKPLREITKSGSFLKT-V

sk k. .. *



Urea Transporters

OeuPIPl;1la
OeuPIPl;1b
OeuPIPl;1c
OeuPIP1;2
OeuPIP1;3
OeuPIPl;4
OeuPIP1l;5
OeuPIPl; 6
OeuPIP2;1
OeuPIP2;2
OeuPIP2;3
OeuPIP2;4
OeuPIP2;5
OeuPIP2; 6
OeuPIP2;7
OeuPIP2;8
OeuPIP2;9
OeuPIP2;10
OeuPIP2;11
OeuTIPl;1
OeuTIP1l;2
OeuTIP1;3
OeuTIPl;4
OeuTIP1l;5
OeuTIPl; 6
OeuTIP1l;7
OeuTIP2;1
OeuTIP2;2
OeuTIP2;3
OeuTIP2;4
OeuTIP2;5
OeuTIP3;1
OeuTIP4;1
OeuTIP5;1
OeuTIP5;2
OeuTIP5;3
OeuNIP1l;1
OeuNIP1;2
OeuNIP1;3
OeuNIP3;1
OeuNIP4;1
OeuNIP5;1
OeuNIP5; 2
OeuNIP7;1
OeuXIP1l;2
OeuXIP1l;3
NtTIPa
AtTIP4;1
AtTIP1;1
AtTIP1;?2
AtTIP1;3
AtTIP2;1
AtTIP5;1
NtAQP1
ZmPIP1;5
NtXIP1l;lo
NtXIP1;18
StXIPl; la
StXIP1;1
CpNIP1
OsNIP2;1
AtNIPG6;1

GVSKSDS——-—-—=---- KCKTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLGR
GVSKSDS—-—-—-=——---- KCKTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLGR
GVSKSDS—-—-—-—=---- KCKTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLGR
GVSKSDS—-—-—=—=——--- KCSTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLAR
GVFSAKN-—-—-———---— KCASVGVQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLAR
GVSRSGS——————-- KCASVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLAR
GVGRSNS-——-———--- KCASVGIQGIAWSFGGMIFALVYCTAGISGGHINPAVTFGLFLAR
GVSRSNS—-—-———--- KCTSVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLEVAR

GYKSQIDPAHG--GDDCGGVGILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLGR
GYKSQIDPAHG--GDQCGGVGILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLGR
GYKSQTDTNAGHGGDQCGGVGVLGIAWAFGGMIFVLVYCTAGISGGHINPAVTFGLFLAR
GYKSQIDTTVGHGGDQCGGVGILGIAWAFGGMIFVLVYCTAGISGGHINPAVTFGLFLAR

GYKSESA--—-——- ADKCGGVGILGIAWAFGGMIFVLVYCTAGISGGHINPAVTLGLFLAR
GYKSQTDPDLK--GDQCDGVGILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLAR
GYKSQSA-—-—-——- TDECGGVGILGIAWAFGGMIFVLVYCTAGISGGHINPAVTFGLFLAR
GHKKLNA---—--- ADQCDGVGILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLAR
GHKKLNA---—--- ADQCDGVGILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLAR
GYKSQNDTHCG----- GGGVGILGIAWAFGGMIFVLVYCTAGISGGHINPAVTFGLFLAR
GYKSHLDTDLK--GDQCGGVRILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLAR
AFAKLTDNE-—-—---— STTPAGLIAASIAHAFALFVAVSVGANISGGHVNPAVTLGAFVGG
AFAKLTDGG---—--— SSTPAGLIAAATAHAFALFVAVSVAANISGGHVNPAVTEFGAFVGG
AYNKLTGNA--—-—-—-— PTSPSGLVAAAVAHGFALFVAVAVSANISGGHVNPAVTFGLFLGG
AFAKLTNNG------ STTPTGLIAEATIAHAFALEFVAVSVGANISGGHVNPAVTEFGAFVGG
AFAKLTNNG------— STTPTGLIAEATIAHAFALEFVAVSVGANISGGHVNPAVTEFGAFVGG
AFNKLSNDG---—--— SPNPSGLLAAALAHAFALFVAVSVGANISGGHVNPAVTFGAFIGG
AFNKLTDDG-----— ATTPAGLIAAAVAHAFALFVAVSVGANISGGHVNPAVTEFGAFVGG
AYNKLTADA-—-—--—-— ALDPAGLVAVAICHGFALFVAVSIGANISGGHVNPAVTEFGLAVGG
AYNKLTADA-—-—--—--— ALDPAGLVAVAICHGFALFVAVSIGANISGGHVNPAVTEFGLAVGG
AYNKLTYDA-—-—-—-—-— ALDPAGLVAVAVCHGFALFVAVSIGANISGGHVNPAVTFGLAVGG
AYNKLTSDA--—-—---— ALDPPGLVAVAVAHAFALFVGVSMAANVSGGHLNPAVTFGLAIGG
AYNKLTSDA--—-—-—--— ALDPPGLVAVAVAHAFALFVGVSMAANVSGGHLNPAVTFGLAIGG
ALDKMYKDT-—-—---— ALGASSLVVIALAHALSLFAAVASSMNVSGGHVNPAVTFGALVGG
ATDKLNGD----—-—---- PLVGLFFVAMAHALVVAVMISAGFRVSGGHINPAVTLGLLAGG
STLKMMPDA--—-—--— ASNSSGLVAIAVANAFALSVAVYIAYNISGGHVNPAVTEFGMAIGG
STLKMMPDA--—-—-—— ASNSSGLVAIAVANAFALSVAVYIAYNISGGHVNPAVTEFGMAIGG
SSRKMMPDA--—-—-— ASDSSSLVAIAVANAFALSVTVYISANISGGHVNPAVTEGMVVGG
VNADKDKIIT----—-—-—-———-— MPGIAIVWGLVVMVMIYSVGHISGAHFNPAVTIAFASCK
VNKNMENVVT-—==-——————— LPGIAAVCGLVVVVMIYSVGHISGAHLNPAVTIAFATEFK
VNADKEEVIT----—-—-—-—-—-—— QPGIAIVWGLVVMAMVYSVGHISGAHFNPAVTIAFATCK
VDR--EKTLT----——————— VVGLAMVWGLALMAMIYALGHVSGGHFNPAVTIGFAAAR
VNKLYGGTVT-—-——===-=-—-—-— FPGICATWGLIVMVMVYSVGHISGAHFNPAVTITFAIFR
VNQKYNQAET-—————-—--—-—--— LIGNAACAGLAAMIVILSTGHISGAHLNPSLTIAFAAVR
VNQKYNQAET-————=-—--—-—--— LIGNAACAGLAVMIVILSTGHISGAHLNPSLTIAFAALR
IMHLIGLEAG-——==—————— LMEYAATAALTVTVIVESIGAISGAHVNPAVTIAFATVG
STIESDI-—-—-—-—=————— KIPNLVLSILAAITIIAILLLAVHPVSGGHINPVISFSAALVG
STIETDV-—-—-—-—=————— KMPNLVLSILAAITIIAIVLLAVHPISGGHINPVISFSAALVG
AANKLNGD----—----- PLVSLFFVAMAHALVVAVTISAGFRISGGHLNPAVTLGLCMGG
ATDSLVGN--—-————--— TLVGLFAVAVAHAFVVAVMISAG-HISGGHLNPAVTLGLLLGG
AFNKLTENG------ ATTPSGLVAAAVAHAFGLFVAVSVGANISGGHVNPAVTFEGAFIGG
AFNKITDNG------ ATTPSGLVAAALAHAFGLFVAVSVGANISGGHVNPAVTFEGVLLGG
AYGKLTGDG------ PATPAGLVAASLSHAFALFVAVSVGANVSGGHVNPAVTEFGAFIGG
AYAKLTSDA--—-—--- ALDTPGLVAIAVCHGFALFVAVAIGANISGGHVNPAVTFGLAVGG
SSRKLMAGD------ VSGPFGVLIPAIANALALSSSVYISWNVSGGHVNPAVTFAMAVAG
GLKRSDS—=-———--- LCSSVGIQGVAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLAR
GVSKSSS———=———-- KCATVGIQGIAWSFGGMIFALVYCTAGISGGHINPAVTFGLFLAR
STFESDV--—-———=—-—--- KMPNLIMSILIAIVITILLLAVVPVSGGHINPVISEFSAALVG
STFESDV--—-———=—-—--- KMPNLIMSILIAIVITILLLAVVPVSGGHINPVISEFSAALVG
STFESDT---—-———=—-—---— KMPNLIMSILIAVVITILLLAVVPVSGGHINPVISEFSAALVG
STFESDT---—-————-—---— KMPNLIMSILIAVVITILLLAVVPVSGGHINPVISEFSAALVG
LNGSDAQRVS—=====————-— QLGASVAGGLIVTVMIYAVGHISGAHMNPAVTTAFAATR
ISGSDLSRIS-=-=-———=———— QLGQSIAGGLIVTVMIYAVGHISGAHMNPAVTLAFAVEFR

VNQKTDGAET-—-————=---—--— LIGCAASAGLAVMIVILSTGHISGAHLNPAVTIAFAALK
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KGDGLGAEIIGTFVLVYT-VFSATDAKRSARDSHVPILAPLPIGFAVFLVHLATIPI-TG
KGDGLGAEIIGTFVLVYT-VFSATDAKRSARDSHVPILAPLPIGFAVFLVHLATIPI-TG
KGDGLGAEIIGTFVLVYT-VFSATDAKRSARDSHVPILAPLPIGFAVFLVHLATIPI-TG
KGSGLGAEIIGTFVLVYT-VFSATDAKRSARDSHVPILAPLPIGFAVFLVHLATIPI-TG
KGDALGAEIVGTFILVYT-VFSATDAKRNARDSHVPLLAPLPIGFAVFLVHLATIPI-TG
KGDGLGAEIIGTFVLVYT-VFSATDAKRNARDSHVPILAPLPIGFAVFLVHLATIPI-TG
KGDGLGAEIVGTFILVYT-VFSATDAKRNARDSHVPLLAPLPIGFAVFLVHLATIPI-TG
KGDGLGAEIIGTFVLVYT-VFSATDAKRNARDSHVPILAPLPIGFAVFLVHLATIPI-TG
KGVGLGAEIIGTFVLVYT-VFSATDPKRNARDSHVPVLAPLPIGFAVFMVHLATIPI-TG
KGVGLGAEIIGTFVLVYT-VFSATDPKRNARDSHVPVLAPLPIGFAVFMVHLATIPI-TG
TGVGLSAEIIGTFVLVYT-VFSATDPKRSARDSHVPVLAPLPIGFAVFMVHLATIPI-TG
TGVGLSAEIIGTFVLVYT-VFSATDPKRSARDSHVPVLAPLPIGFAVFMVHLATIPI-TG
NGTGLAAEIIGTEFVLVYT-VFSATDPKRNARDSHVPVLAPLPIGFAVFMVHLATIPI-TG
TGVGLAAEIIGTFVLVYT-VFSATDPKRSARDSHVPVLAPLPIGFAVFMVHLATIPV-TG
TGTGLAAEIIGTFVLVYT-VFSATDPKRSARDSHVPVLAPLPIGFAVFMVHLATIPI-TG
IGTALGAEIIGTFVLVYT-VFSATDPKRSARDSHVPVLAPLPIGFAVFMVHLATIPI-TG
TGTALGAEIIGTFVLVYT-VFSATDPKRSARDSHVPVLAPLPIGFAVFVVHLATIPI-TG
TGGGLAAEIIGTFVLVYT-VFSAIYAKRKARDSHVPVLAPLSIGFAVFMVHLATIPI-TG
TSVGLS--IIGTFVLVYT-VFSATDPKRSARDSHV-VLAPLPIGFAVFMIHLATIPI-TG

VWNAVIFEIVMTEFGLVYTVYATAVDPKK----GNLGIIAPIAIGFIVGANILAGGAF-DG
SWNALVFEIVMTEFGLVYTVYATAVDPKR----GDIGIIAPIAIGFIVGANILAGGAF-DG
VWNAFVFEIVMTFGLVYTVYATAVDPKK----GEIGIIAPIAIGFIVGANILAGGAF-TG
VWNAVVFEIVMTEFGLVYTVYATAVDPKR----GNLGIIAPIAIGFIVGANILAGGAF-DG
VWNAVVFEIVMTFGLVYTVYATAVDPKR----GNLGIIAPIAIGFIVGANILAGGAF-DG
VWNALVFEIVMTEFGLVYTVYATAVDPKK----GNLGNIAPIAIGFIVGANILAGGPF-DG
VWNAFVLEIVMTEFGLVYTVYATAVDPKR----GSLGTIAPIAIGFIVGANILAGGAF-DG
AFEGVVMEIVITFALVYTVYATAADPKK----GSLGTIAPIAIGFIVGANILAAGPF-SG
AFEGVVMEIVITFALVYTVYATAADPKK----GSLGTIAPIAIGFIVGANILAAGPF-SG
ATEGVVMEIVITFALVYTVYATAVDPKK----GSLGTIAPIAIGFIVGANILAAGPF-SG
AVEGVVMEIVITFALVYTVYATAADPKK----GSLGIIAPIAIGFIVGANILAAGPF-SG
AVEGVVMEIVITFALVYTVYATAADPKK----GSLGTIAPIAIGFIVGANILAAGPF-SG
EWNALVMEIVLTFGLVYTVYATAIDPKR----GSLGTIAPLAIAFIVGANVLVGGPF-SG
FAQGVIMEIVLTFSLLFTVYATIVDPKK----GFLEGMGPLLTGLVVGANVMAGGPF-SG
GFGAAILEGVMTFTLVYTVYA-AADPRR----GSMSIIGPLAIGLVSGANVLASGPF-TG
GFGAAILEGVMTFTLVYTVYA-AADPRR----GSMSIIGPLAIGLVSGANVLASGPF-TG
GFGGAVLEGVMTFALVYTVYV-ASNLRP----VSAGAIGPLAIGLIAGANVLASGPF-TG
DMQSFVVEFIITFYLMFVISGVATDNRA-—----— IGELAGLAIGATILLNVMIAGPV-SG
DVQSFMIEFITTFYLMFVISGVATDNRA-—----— IGELKGIAIGATLSLNILFAGPI-SG
DLOSFVMEFIITFYLMEFVISGVATDNRA-----— IGELSGLAIGATILLNVMFAGPV-SG
DLEAITWEFVITFIFMLTIRGVASDDRA-—----— L--—— QLELQPI-TG
NGQSFAIEIIISFLLMFTISGVATDSRA-—-——-—-- IGDLAGLVVGMTIMLNVEFVAGPI-SG
IGOAFALEFLITFNLLFVVTAVATDTRA--—-——--— VGELAGIAVGATVMLNILVAGPS-SG
TGOQAFALEFLITFNLLEFVVTAVATDTRA-----— VGELAGIAVGATVMLNILVAGPS-SG
CTAAFWVELIATFIILFLTASLSNDPQS-—----- IGQVSGFVVGVAIGLGVLISGPVSGG

TVOAFWLEIFCTFVFLFASIWMAYDPRQAKELGHVLIFSIVGVVLGLLVFISTTVTAKKG
TAQAFWLEIICTFVLLFASVWMAYDHRQAKALGRVLVESIVGVVLGLLVFISTTVTAKKG

YGQGIIMEVILTFSLLFTVYTTIVDPKK----GILEGMGPLLTGLVVGANIMAGGPF-SG
YTQGIIWEIILTFSLLEFTVYATIVDPKK----GSLDGFGPLLTGFVVGANILAGGAF-SG
VLNAFVFEIVMTEFGLVYTVYATAIDPKN----GSLGTIAPIAIGFIVGANILAGGAF-SG
SLNALVFEIVMTEFGLVYTVYATAVDPKN----GSLGTIAPIAIGFIVGANILAGGAF-SG
PWNAVVFEIVMTEFGLVYTVYATAVDPKK----GDIGIIAPLAIGLIVGANILVGGAF-DG
SIEGVVMEIIITFALVYTVYATAADPKK----GSLGTIAPLAIGLIVGANILAAGPF-SG
GFGASVLEGVLAFVLVYTVFT-ASDPRR----GLPLAVGPIFIGFVAGANVLAAGPF-SG

KGDGLGAEIIGTFVLVYT-VFSATDAKRNARDSYVPILAPLPIGFAVFLVHLATIPI-TG
KGDGLGAEIVGTFVLVYT-VFSATDAKRSARDSHVPILAPLPIGFAVFLVHLATIPI-TG
MAQALWLEIFCTEFVFLFASIWMAYDHRQAKALGLVTVLSIVGIVLGLLVEISTTVTMKKG
MAQALWLEIFCTEFVFLFASIWMAYDHRQAKALGLVTVLSIVGIVLGLLVEISTTVTMKKG
TAQALWLEIFCTFVEFLFASIWMAYDHRQAKALGHVTVLSIVGLVLGLLVFISTTVTAKKG
TAQALWLEIFCTFVEFLFASIWMAYDHRQAKALGHVTVLSIVGLVLGLLVFISTTVTAKKG
DLOALVMEIVVTEFSMMFVTCAVATDTKA-—-———- VGELAGLAVGSAVCITSILAGPV-SG
HWHSLVVEVIVTFNMMEFVTLAVATDTRA-----— VGELAGLAVGSAVCITSIFAGAI-SG
LSQAFALEFIISFNLMEFVVTAVATDTRA-—----— VGELAGIAVGATVMLNILIAGPA-TS
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-——-TGINPARSLGAAIIYNKDKAWDD-HWIFWVGPFIGAALAALYHVVVIRAIPFKK---
-——-TGINPARSLGAAIIYNKDKAWDD-HWIFWVGPFIGAALAALYHVVVIRAIPFKK---
-——-TGINPARSLGAAIIYNKDKAWDD-HWIFWVGPFIGAALAALYHVVVIRAIPFKK---
-—-TGINPARSLGAAIIYNKDKAWDD-HWIFWVGPFIGAALAALYHVVVIRAIPFKNK--
-——-TGINPARSLGAAIIYNRDHAWDD-QWIFWVGPFIGAALAAIYHQIVIRAIPFKSRA-
-——-TGINPARSLGAAIIYNKDHAWDD-HWIFWVGPFIGAALAALYHQVIIRAIPFKSSS—-
-—-TSINPARSLGAAIIYNRDNAWDD-HWIFWVGPFIGAALAAIYHQIVIRAIPFKSSQA
-——-TGINPARSLGAAIIYNKDHAWDD-HWIFWVGPFIGAALAALYHQVITIRAIPFKSGN-
-——-TGINPARSFGAAVIYNEDKPWDD-HWIFWVGPFVGALIAATIYHQYILRAGAIKALGS
-——-TGINPARSFGAAVIYNKDKPWDD-HWIFWVGPFIGAATAAFYHQYILRAAAIKALGS
-——-TGINPARSFGAAVIYNQEKAWDD-QWIFWVGPFIGAATAAFYHQFILRAGAAKALGS
-——-TGINPARSLGAAVIYNQEKAWDD-QWIFWVGPFFGAATAAFYHQFILRAGAAKALGS
-——-TGINPARSLGAAVIYGKDKAWDD-QWIFWVGPFIGAATIAAFYYQYILRAGAVKALGS
-——-TGINPARSLGAAVIYDQHKAWDD-HWIFWVGPFIGAAVAAFYHQFILRAGAAKALGS
-——-TGINPARSFGAAVIYGKDKAWDD-QWIFWAGPFIGAATAALYHQYILRAGAVKALGS
-——-TGINPARSFGAAVIYNNDKVWDD-HWIFWVGPFVGALAAAAYHQYILRAAAIKAIGS
-——-TGINPARSFGAAVIFNNDKVWDD-HWIFWVGPFVGALAAAAYHQYILRAAAIKALGS
-——-TSINPARSFGPAVIYNQKKAWDD-QWIFWVGPFIGAAMAALYHQCILRA---KAFRS
-——-TGINPARSLGAAVIYNQDKAWDD-LWIFWVGPFIGAATAAFYHQFILRAGAVKALGS
-——ASMNPAVSFGP---AVVSWIWDS-HWVYWLGPFVGAGIAALVYEILFINQS---—-—--
—-——ASMNPAVSFGP---AVVSWIWDS-HWVYWLGPFVGAGIAAIVYEIVFINQT----—--
-——-ASMNPAVSFGP---ALVSFTWTH-HWVYWAGPLIGGGLAGIVYEVFFVNH-----—-
-——-ASMNPAVSFGP---AVVSWIWDN-HWVFWLGPFVGAGIAALIYDILFINQS---—-—--
-——-ASMNPAVSFGP---AVVSWIWDS-HWVFWLGPFVGAGIAALIYEILFINQS----—--
-—-—-ASMNPAVSFGP---AVVSLS—-——=-=-—-——————————————————— VFDQKD-—-—-—-—
-——ASMNPAVSFGP---AVVSWIWDN-HWVYWAGPLIGGGLAGLIYEFFFINQ---—-—-—-—
-——-GSMNPARSFGP---AVASGNFSG-IWIYWVGPLIGGGLAGLVYAYVFM-SH--—--—-
-——-GSMNPARSFGP---AVASGNFSG-IWIYWVGPLIGGGLAGLVYAYVFM-SH----—-
-——-GSMNPARSFGP---AVASGDFAD-NWIYWVGPLIGGGLAGLVYAYVEFM-VH--—-—-—--
-——-GSMNPARSFGP---AVAAGDFSQ-NWIYWVGPLIGGGLAGLVYGYVFIASY---—-—-—
-——-GSMNPARSFGP---AVAAVDFSQ-NWIYWVGPLIGGGLAGLVYGDVFIGSY--—-—-—--—
—-——ASMNPARAFGP---ALVGWRWKD-HWVYWLGPFVGAALAGVIYEFGVIQTETPHPTH
-——-ASMNPARSFGP---ALVSGDWTD-HWVYWVGPLIGGGLAGYIYENFFIVRS--—-—-—--
-——-GSMNPAYSFGS---ALVGGSFKN-QAVYWIGPLIGAATAGILYEHVVFPAQQ-—-——-
-——-GSMNPAYSFGS---ALVGGSFKN-QAVYWIGPLIGAATAGILYEHVVFPAQQ-—-—-—-
-——-GSMNPAYAFGS---AIVGGSFKN-QAVYWVGPLFGAATIAGILHDNVVCPAP---—-—--
-——-ASMNPARSLGP---AIVSNKYKG-IWIYIVGPTLGAVAGAWVYNIIRFTNKPLREIT
-——-ASMNPVRSLGP---AIVSNRYEG-IWIYIVGPTLGAIAGAWAYNIIRFTDKPLREIT
-——-ASLNPARSLGP---AIVYNRYEG-LWNYILAPISGAIAGAWVYNFIRFTDKPLREITI
—-——ASMNPARSMGP---AIVSGVYKN-QWVYVVAPILGAIAASLIYSLLOPWKPEKHRES
-——-ASMNPARSIGP---AIVKHTYKG-LWVYIFGPLIGTILGGFAYNLIRYTNKPLRELT
-——-GSMNPVRTLGP---AVAAGNYKA-VWIYLLAPTLGALAGAGIYTLVKLNGEEEEAPS
-——-GSMNPVRTLGP---AVAAGNYKV-IWVYLLAPTLGALAGAGIYTLVKLNGQEEEVPR
-——-GSMNPARSLGP---ALVSWKFDDHLWIYLVAPTIGAIAGVFVYRILRLOGWSCESSQ
YAGAGMNPARCFGPAIVRG-GHLWNV-YWVFWAGPTIACVAFYLYTQIIPCQHHRSKYSY
YAGAGMNPARCFGAAVVRG-GHLWNG-HWIFWVGPATIACVAFYLYTKIIPRQHYQAKF-Y
-——-ASMNPARSFGP---AFVSGIWTD-HWVYWVGPLIGGGLAGFICENFFIVRT---—-—--
-——-ASMNPARSFGP---ALVSGNWTD-HWVYWVGPLIGGGLAGFIYENVLIDRP---—-—--
-——ASMNPAVAFGP---AVVSWIWTN-HWVYWAGPLVGGGIAGLIYEVFFINT---—-—-—-
-——ASMNPAVAFGP---AVVSWIWTN-HWVYWAGPLIGGGLAGIIYDFVFIDEN---—-—--—
-——ASMNPAVSFGP---AVVSWIWTN-HWVYWVGPFIGAATIAAIVYDTIFIGSN--—-—-—--—
-—-—-GSMNPARSFGP---AVAAGDFSG-HWVYWVGPLIGGGLAGLIYGNVEFMGSS---—-—--—
-——-GSMNPACAFGS---AMVYGSFKN-QAVYWVGPLLGGATAALVYDNVVVPVED-----
-——-TGINPARSLGAAIIYNTDQAWDD-HWIFWVGPFIGAALAAVYHQITIIRAIPFHKSS-
-——-TGINPARSLGAAIVYNRSHAWND-HWIFWVGPFIGAALAAIYHVVIIRALPFKSRD-
YAGAGMNPARCFGAAVVRG-GHLWDG-HWIFWVGPTIACVAFYVYTKIIPPKHFHAD-GY
YAGAGMNPARCFGAAVVRG-GHLWDG-HWIFWVGPTIACVAFYVYTKIIPPKHFHAD-GY
YGGAGINPARCLGPAIIRG-GHLWDG-HWIFWVGPTIGCVAFYVYTKIIPPKHFLAEYGF
YGGAGINPARCLGPAIIRG-GHLWDG-HWIFWVGPTIGCVAFYVYTKIIPPKHFLAEYGF
-——-GSMNPVRTLGP---AMASDNYKG-LWVYFVGPVTGTLLGAWSYKFIRASDKPVHLIS
-——-GSMNPARTLGP---ALASNKFDG-LWIYFLGPVMGTLSGAWTYTFIRFEDTPKEGSS
-——-ASMNPVRTLGP---AIAANNYRA-IWVYLTAPILGALIGAGTYTIVKLP-EEDEAPK
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