S6 File. SDP analysis of castor bean AQPs from alignments with amino acid sequences of AQPs transporting
non-aqua substrates. Multiple alignments were performed using ClustalW. Shown is 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 (082316),
ALTIP5;1 (NP_190328), AtNIP1;1 (CAAL16760), AtNIP1;2 (Q8LFP7), AINIP5;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), HYNIP2;1
(BAH24163), NtAQP1 (024662), NtTIPa (Q9XG70), NtXIP1l;la (ADO66667), NtXIP1;1f (ADO66666),
OsNIP2;1 (Q622T3), OsNIP2;2 (Q67WJ8), OsNIP3;2 (Q7EYHT7), SIXIP1;1a (ADO66672), SIXIPL;1p
(ADO66671), StXIP1;1a (ADO66669), StXIP1:1B (ADO66670), Talsil (ADM47602), TaTIP2;1 (AAS19468),
TaTIP2;2 (AAS19469), TgTIP1;1 (BAL41683), TgTIP1;2 (BAL41684), ZmPIP1;1 (Q41870), ZmPIP1;5 (Q9AR14),
ZmNIP2;1 (Q19KC1), ZmNIP2;2 (QATN2).

Ammonia (NHs) Transporters

RcTIP2;2 TGIFYWIAQCLGSIVACLLLQFVTNGKSIPTHGVASGMSAIEGVVMEIVITFALVYTVYA
RcNIP1;1 QVPAYIACQVIGSTLAAGTIRLIFTGKQDHFTGTMPAGSDMQSEFVVEFIITFYLMFIISG
AtTIP2;1 TGVEFYWIAQLLGSTAACFLLKYVTGGLAVPTHSVAAGLGSIEGVVMEIIITFALVYTVYA
AtTIP2;3 TGFFYWIAQCLGSIVACLLLVEVTINGKSVPTHGVSAGLGAVEGVVMEIVVTFALVYTVYA
TaTIP2;1 TGIFYWVAQLLGAIVGAFLVQFCT-GVATPTHGLS-GVGAFEGVVMEIIVTFGLVYTVYA
TaTIP2;2 TGIFYWVAQLLGAIVGAFLVQFCT-GVATPTHGLS-GVGAFEGVVMEIIVTFGLVYTVYA
GmNOD26 QVPAYVVAQLLGSILASGTLRLLEFMGNHDQFSGTVPNGTNLQAFVFEFIMTFFLMEVICG
* LK ouRe .. : * . P I I
RcTIP2;2 TAADPKKGDLGIIAPIAIGFIVGANILAAGPFSGGSMNPARSFGPAVVSGDFSENWIYWV
RcNIP1;1 VATDNR--AIGELAGLAVGATVLLNVMFAGPISGASMNPARSLGPAIVSHKYKGLWIYIV
AtTIP2;1 TAADPKKGSLGTIAPLAIGLIVGANILAAGPFSGGSMNPARSFGPAVAAGDESGHWVYWV
AtTIP2;3 TAADPKKGSLGTIAPIAIGFIVGANILAAGPFSGGSMNPARSFGPAVVSGDLSQIWIYWV
TaTIP2;1 TAADPKKGSLGTIAPIAIGFIVGANILVAGPFSGGSMNPARSFGPAVASGDEFTNIWVYWA
TaTIP2;2 TAADPKKGSLGTIAPIAIGFIVGANILVAGPFSGGSMNPARSFGPAVASGDFTNIWIYWA
GmNODZ2 6 VATDNR--AVGEFAGIAIGSTLLLNVIIGGPVTGASMNPARSLGPAFVHGEYEGIWIYLL
.*:* . :* :* :*:* . *:: _**.:*.*******:***_. . *:*
RcTIP2;2 GPLIGGGLAGLVYSCSFIGSYSAAPSSEEYA-————————
RcNIP1;1 SPTLGAQAGAWVYNMIRYTDKPLREITKSASFLKSTGRA-
AtTIP2;1 GPLIGGGLAGLIYGNVFMGSSEHVPLASADF———-—————-—
AtTIP2;3 GPLVGGALAGLIYGDVFIGSYEAVETREIRV-—-—-—-——-—-——
TaTIP2;1 GPLIGGGLAGVVYRYLYMCD-DHSSVAGNDY---——=—-————
TaTIP2;2 GPLIGGGLAGVVYRYVYMCD-DHSSVAGNDY-—-—-=—=—————
GmNOD2 6 APVVGAIAGAWVYNIVRYTDKPLSETTKSASFLKGRAASK
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Boric Acid Transporters

RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcNIP5;1
HvPIP1;3
HvPIP1;4
ZmPIP1;1
OsNIP2;1
AtNIP5;1
AtNIP6;1
NtXIP1l;la
NtXIP1;1p
StXIP1l;1lx
StXIP1;18

RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcNIP5;1
HvPIP1;3
HvPIP1;4
ZmPIP1;1
OsNIP2;1
AtNIP5;1
AtNIPG6;1
NtXIP1l; lax
NtXIP1;1p
StXIP1l;la
StXIP1;1p

RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcNIP5;1
HvPIP1;3
HvPIP1;4
ZmPIP1;1
OsNIP2;1
AtNIP5;1
AtNIPG6;1
NtXIP1l;lo
NtXIP1;1p
StXIP1l;lax
StXIP1;1p

VGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAVEYMIMQCLGAT
VGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRALEFYMVMQCLGAT
VGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRALFYMVMQCLGAT
VGTQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRALFYMVMQCLGAT
VGVQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLLLARKLSLNRAIFYMVMQCLGAT
ETLIGNAACAGLAVMIIILSTGHISGAHLNPSLTIAFAALRHFPWVQVPAYTIAAQVSASI
VGIQGIAWSFGGMIFVLVYCTAGISGGHINPAVTFGLFLARKLSLTRAVEFYIVMQCLGAT
VGIQGIAWSFGGMIFVLVYCTAGISGGHINPAVTFGLFLARKLSLTRAVEYIVMQCLGAT
VGIQGIAWSFGGMILALVYCTAGISG-HINPAVTFGLFLARKLSLTRAVFYIIMQCLGATI
ISQLGQSIAGGLIVTVMIYAVGHISGAHMNPAVTLAFAVEFRHFPWIQVPEYWAAQFTGAT
ETLIGNAACAGLAVMIIILSTGHISGAHLNPSLTIAFAALRHFPWAHVPAYIAAQVSASI
ETLIGCAASAGLAVMIVILSTGHISGAHLNPAVTIAFAALKHEFPWKHVPVYIGAQVMASY
MPNLIMSILIAIVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYMVAQCVGAI
MPNLIMSILIAIVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYMVAQCVGATI
MPNLIMSILIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYIVAQCLGAV
MPNLIMSILIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYIVAQCLGAV

HE I H H *
CGAGVVKALEKGHEYERLGGG-—-=-===—=———— ANTVSSGYSKGDGLGAEIVGTFILVYTV
CGAGVVKGFEGSHDYTRLGGG—-——-=——=————— ANSVNPGYTKGDGLGAEIVGTFVLVYTV
CGAGVVKGFEGSHDYTRLGGG-——-===—=———— ANSVNPGYTKGDGLGAEIVGTFVLVYTV
CGAGVVKGFEGDRTYETLGGG-——-——=————— ANVVNAGYTKGDGLGAEIVGTEFVLVYTV
CGAGVVKGFQP-TPYERVGGG-——-———————— ANMVNPGYSKGDGLGAEIVGTFVLVYTV
CASFALKGVFHPFMSG--—-——-———————=————— GVTVPSVSTGQAFALEFLITENLLEVV
CGAGVVKGFQT-TLYQGNGGG-—=-==—————— ANSVAAGYTKGDGLGAEIVGTEFVLVYTV
CGAGVVKGFQT-TLYQGNGGG—————=————— ANSVAAGYTKGDGLGAEIVGTEFVLVYTV
CGRGVVKGFQQ-GLYMGNGGR-—-=-=-===———— RNVVAPGYTKGDGLGAEIVGTFILVYTV
CASFVLKAVIHPVDVI-=-==-=-——=—————————— GTTTPVGPHWHSLVVEVIVTENMMEVT
CASFALKGVFHPFMSG-—-—-—-————————————— GVTIPSVSLGQAFALEFIITFILLEVV
SAAFALKAVFEPTMSG-—==—===—=——=——————— GVTVPTVGLSQAFALEFIISEFNLMEVV

LGALALKAVVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLEIFCTEFVELEFAS
LGALALKAVVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLEIFCTEVEFLFAS
LGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVIVGLETAQALWLEIFCTEFVELEFAS
LGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVIVGLETAQALWLEIFCTEVEFLFAS

* .-k

FSATDAKRNARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAALIYN
FSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAITIFN
FSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAITIFN
FSATDAKRNARDS---HVPILAPLPIGFAVFLVHLATIP—ITGTGINPARSLGAAIIFN
FSATDAKRSARDS---HVPVLAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAITIYN
TAVATDTR-—-—-——-—-—— AVGELAGIAVGATVMLNILVAGP--SSGGSMNPVRTLGPAVAAG
FSATDAKRSARDS---HVPILAPLPIGFAVFELVHLATIP--ITGTGINPARSLGAAIIYN
FSATDAKRSARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAITYN
FSATDAKRRARDS---HVPILAPLPIGFAVELVHLATMG--ITGTGINPARSLGAAVIYN

LAVATDTR-—-———-——— AVGELAGLAVGSAVCITSIFAGA--ISGGSMNPARTLGPALASN
TAVATDTR-—-—————— AVGELAGIAVGATVMLNILVAGP--STGGSMNPVRTLGPAVASG
TAVATDTR-—-———-—-—- AVGELAGIAVGATVMLNILIAGP--ATSASMNPVRTLGPAIAAN

IWMAYDHRQAKALGLVTVLSIVGIVLGLLVEISTTVTMKKGYAGAGMNPARCFGAAVVRG
IWMAYDHRQAKALGLVTVLSIVGIVLGLLVEISTTVTMKKGYAGAGMNPARCFGAAVVRG
IWMAYDHRQAKALGHVTVLSIVGLVLGLLVEISTTVTAKKGYGGAGINPARCLGPAIIRG
IWMAYDHRQAKALGHVTVLSIVGLVLGLLVEFISTTVTAKKGYGGAGINPARCLGPAIIRG
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Carbon dioxide (CO,) Transporters

RcPIP1;1
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcPIP2;2
RcPIP2;4
AtPIP1;2
NtAQP1

HvPIP2;1

RcPIP1;1
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcPIP2;2
RcPIP2;4
AtPIP1;2
NtAQP1

HvPIP2;1

RcPIP1;1
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcPIP2;2
RcPIP2;4
AtPIP1;2
NtAQP1

HvPIP2;1

GGHINPAVTFGLFLARKLSLTRAVFYMIMQCLGAICGAGVVKALEKGHEYERLGGGANTV
GGHINPAVTFGLFLARKLSLTRALFYMVMQCLGAICGAGVVKGFEGSHDYTRLGGGANSV
GGHINPAVTFGLFLARKLSLTRALFYMVMQCLGAICGAGVVKGFEGDRTYETLGGGANVV
GGHINPAVTFGLLLARKLSLNRAIFYMVMQCLGAICGAGVVKGEFQ-PTPYERVGGGANMV
GGHINPAVTFGLFLARKVSLVRAIMYMVAQCLGAICGVGLVKAFQ-SSHYKRYGGGANTL
GGHINPAVTFGLFLARKVSLIRAVAYMVAQCLGAICGVGLVKAFM-KNPYNRLGGGANSV
GGHINPAVTFGLFLARKLSLTRAVYYIVMQCLGAICGAGVVKGEFQ-PKQYQALGGGANTI
GGHINPAVTFGLFLARKLSLTRAIFYIVMQOCLGAICGAGVVKGEM-VGPYQRLGGGANVV
GGHINPAVTFGLFLARKVSLIRALLYITAQCLGAICGVGLVKGFQ-SSYYVRYGGGANEL

KAk AAkhkKAhkhAk khkkehkkhkhkoekk K%k Koo oo kAhkkhkkhkKhkkk Kk okKk . * * Kk Kk kK

SSGYSKGDGLGAEIVGTFILVYTVESATDAKRNARDSHVPILAPLPIGFAVFLVHLATIP
NPGYTKGDGLGAEIVGTFVLVYTVFSATDAKRSARDSHVPILAPLPIGFAVFLVHLATIP
NAGYTKGDGLGAEIVGTFVLVYTVFSATDAKRNARDSHVPILAPLPIGFAVFLVHLATIP
NPGYSKGDGLGAEIVGTFVLVYTVFSATDAKRSARDSHVPVLAPLPIGFAVFLVHLATIP
DDNYSTGVGLGAEIIGTEVLVYTVESATDPKRSARDSHVPVLAPLPIGFAVEFMVHLATIP
ASGYSNGTALGAEIIGTFVLVYTVFSATDPKRSARDSHVPVLAPLPIGFAVFMVHLATIP
AHGYTKGSGLGAEIIGTFVLVYTVEFSATDAKRNARDSHVPILAPLPIGFAVEFLVHLATIP
NHGYTKGDGLGAEIIGTFVLVYTVFSATDAKRNARDSYVPILAPLPIGFAVFLVHLATIP
SAGYSKGTGLAAEIIGTFVLVYTVESATDPKRNARDSHIPVLAPLPIGFAVEMVHLATIP

* e K Kk hkkkekhkkoekhkhkhkkhkhkhkhkhkh dk hhhkkeookeoehkhkhkrhkhkhhhkrkhk e khkkhkxk

ITGTGINPARSLGAALIYNKDQAWDDHWIFWVGPFIGAALAALYHQIVIRAIPFQSK---
ITGTGINPARSLGAAIIFNKDQGWDDHWIFWVGPFIGAALAALYHQVVIRAIPFKKC-—--
ITGTGINPARSLGAAIIFNKDHAWDDHWIFWVGPFIGAALAAVYHQIVIRAIPFKSRA--
ITGTGINPARSLGAAIIYNKDHAWDDHWIFWVGPFIGAALAALYHQIIIRAIPFKARA--
ITGTGINPARSLGAAVIYNQDKAWDDOWIFWVGPFIGAAIAAFYHQFILRAGAVKALGSE
ITGTGINPARSFGAAVIYNNDKVWDDHWIFWVGPFVGALAAAAYHQYVLRAAGIKALGSE
ITGTGINPARSLGAAIIFNKDNAWDDHWVEWVGPFIGAALAALYHVIVIRAIPFKSRS——
ITGTGINPARSLGAAIIYNTDQAWDDHWIFWVGPFIGAALAAVYHQIITIRAIPFHKSS--
ITGTGINPARSLGAAVIYNTDKAWDDOWIFWVGPLIGAAIAAAYHQYVLRASAAK-LGSY
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H,0, Transporters

RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcPIP2;1
RcPIP2;2
RcPIP2;3
RcPIP2;4
RcPIP2;5
RcTIP5;1
RcNIP2;1
RcNIP3; 1
RcNIP4;?2
RcNIP5;1
RcXIP1;1
RcXIP1;2
RcXIP1;3
AtPIP2;5
AtPIP2;1
AtPIP2;2
AtPIP2;4
ZmPIP2;5
AtPIP2;7
NtXIP1l;la
NtXIP1;1p3
StXIP1l;1la
StXIP1;1p
S1XIP1l; lax
S1XIP1;1p
AtTIP1;1
AtTIP1;2
TgTIP1l;1
TgTIP1;2
AtTIP2;3
AtNIP1;2

AFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAVEYMIMQCLGAICGAGVVKA
AFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRALEFYMVMQCLGAICGAGVVKG
AFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRALFYMVMQCLGAICGAGVVKG
AFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRALEFYMVMQCLGAICGAGVVKG
AFGGMIFALVYCTAGISGGHINPAVTFGLLLARKLSLNRAIFYMVMQCLGAICGAGVVKG
AFGGMIFILVYCTAGISGGHINPAVTFGLFLARKVSLVRAIMYMAAQCLGAICGCGLVKA
AFGGMIFILVYCTAGISGGHINPAVTFGLFLARKVSLVRAIMYMVAQCLGAICGVGLVKA
AFGGMIFILVYCTAGISGGHINPAVTFGLFLGRKVSLIRALGYMVAQCLGAICGCGLVKA
AFGGMIFILVYCTAGISGGHINPAVTFGLFLARKVSLIRAVAYMVAQCLGAICGVGLVKA
AFGAMIFVLVYCTAGISGGHINPAVTFGLLVARKVSLDRAVSYMISQCLGAICGVGLVKA
ANAFALSSAVYIAANISGGHVNPAVTFSMAIGGHISVPTALFYWVSQLVASVMACLLLRV
AGGLIVTVMIYAVGHVSGAHMNPAVTTAFAAVRHFPWKEVPYYAAAQLTGAISASEFTLKV
AWGVVLMALIYAVGHVSGAHFNPAVSIAFAAGRKFPWKHVPMY ILAQVLGSTLASLTLRV
TWGLIVAVMIYSVGHISGAHFNPAVTITSAIFHRFPMHEVPLYIVAQVMGSILASGTLAL
CAGLAVMITIILSTGHISGAHLNPSLTIAFAALRHEFPWVQVPAYIAAQVSASICASFALKG
AVFFIAFLWLMVTVPLSGGLEFSPAFSFIAALRGVITEFVRALFYSLGQLLGALIAYLILKG
VVFLIAFFWLLTTVPLSGGFFSPTFAFMAALSGVISEFVRALFYCLGQCFGAIIGYMILKS
AVFFIALFWLLPTVPLSGGEFFSPTFTFMAALRGVISFTRALFYCLGQCLGAIIGYIILKS
AFGGMIFILVYCTAGISGGHINPAVTFGLLLARKVTLVRAVMYMVAQCLGAICGVALVKA
AFGGMIFILVYCTAGISGGHINPAVTFGLFLARKVSLPRALLYITAQCLGAICGVGEVKA
AFGGMIFILVYCTAGISGGHINPAVTFGLFLARKVSLIRAVLYMVAQCLGAICGVGFEFVKA
AFGGMIFVLVYCTAGISGGHINPAVTVGLEFLARKVSLVRTVLYIVAQCLGAICGCGEFVKA
AFGGMIFILVYCTAGVSGGHINPAVTFGLFLARKVSLVRALLYIVAQCLGAICGVGLVKG
AFGGMIFVLVYCTAGISGGHINPAVTFGLFLARKVSLVRALGYMIAQCLGAICGVGEVKA
LIAIVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAITIYMVAQCVGAILGALALKA
LIAIVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAITIYMVAQCVGAILGALALKA
LIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYIVAQCLGAVLGALALRA
LIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYIVAQCLGAVLGALALRA
LIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYIVAQCVGAILGALALRA
LIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRAIIYIVAQCVGAILGALALRA
AHAFGLEFVAVSVGANISGGHVNPAVTFGAFIGGNITLLRGILYWIAQLLGSVVACLILKE
AHAFGLFVAVSVGANISGGHVNPAVTFGVLLGGNITLLRGILYWIAQLLGSVAACFLLSF
AHAFALFVAVSVGANISGGHVNPAVTFGAFLGGNITLLRGVLYITAQLLGSSVACLLLRE
AHAFALFVAVSVGANISGGHVNPAVTFGASLGGNITLLRGVLYIIAQLLGSSVACLLLRF
AHAFALFVGVSIAANISGGHLNPAVTLGLAIGGNITLITGEFEFYWIAQCLGSIVACLLLVE
VWGLTVMVLVYSLGHISGAHFNPAVTIAFASCGRFPLKQVPAYVISQVIGSTLAAATLRL
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RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcPIP2;1
RcPIP2;2
RcPIP2;3
RcPIP2;4
RcPIP2;5
RcTIP5;1
RcNIP2;1
RcNIP3;1
RcNIP4; 2
RcNIP5;1
RcXIP1;1
RcXIP1;2
RcXIP1;3
AtPIP2;5
AtPIP2;1
AtPIP2;2
AtPIP2;4
ZmPIP2;5
AtPIP2;7
NtXIP1l; la
NtXIP1;1p
StXIP1l; lax
StXIP1;1p
S1XIP1l; lx
S1XIP1;1p
AtTIP1;1
AtTIP1;2
TgTIP1l;1
TgTIP1;2
AtTIP2;3
AtNIP1; 2

LEKGHEYER--LGGGAN-TVSSG-—-—-————— YSKGDGLGAEIVGTFILVYTVFSATDAKR
FEGSHDYTR--LGGGAN-SVNPG-——————— YTKGDGLGAEIVGTFVLVYTVESATDAKR
FEGSHDYTR--LGGGAN-SVNPG----—-——-— YTKGDGLGAEIVGTEFVLVYTVFSATDAKR
FEGDRTYET--LGGGAN-VVNAG-——————-— YTKGDGLGAEIVGTFVLVYTVESATDAKR
FOP-TPYER--VGGGAN-MVNPG----—-——-— YSKGDGLGAEIVGTEFVLVYTVFSATDAKR
FOR-AYYN--RYGGGAN-ELADG-——————-— YSTGTGLGAEIIGTFVLVYTVFAATDPKR
FOS-SHYK--RYGGGAN-TLDDN----—-——-— YSTGVGLGAEIIGTEFVLVYTVFSATDPKR
FOK-AYYN--RYGGGAN-ELADG-——————-— YNKGTGLGAEIIGTFVLVYTVESATDPKR
FMK-NPYN--RLGGGAN-SVASG----—-——-— YSNGTALGAEIIGTEFVLVYTVFSATDPKR
FME-HDYINITLGGGAN-SVATG-——————-— YSKGAALGAEIVGTFVLVYTVESATDPKR
AAVGONLPT-—-——----- YIIAEE-——------ MTGFGASIVEGVLTFGLVYTVYA-AGDPR
LLHPVKH--——————— IGTTSPS——=————-— GSDFQALVMEIVVTFCMMEVTSAVATDTK
LENDLDD-———— IEVIVTQYKDS——--—-—-—-—- TSDLEAIIWEFIITFILMENILAVATDYR
VV-DVNP---—-——- KAYFGTVPV--=-=-———- GSNWQSLIMEITIITFLLMEVISGVTTDDR
VFHPFMSG-———————— GVIVPS———————— VSTGQAFALEFLITEFNLLEFVVTAVATDTR
VMDPNMAHKYALAGCMVNGNGAG----———-— VSVGTALIIEILCTFMVLYVAMTIILDKQ
VMDPTIAHKYALGGCMVNGGGEG-——-————-— VSAGTALMVEFSCTFLVLYVAMTIILDKK
VMDPTIAHKYALGGCMVNGNGEG----—-—-—-- VSAGTALMIEFSCTFLVLYTAMTIVLDKK
FOS-AYFT--RYGGGAN-GLSDG-—-—————— YSIGTGVAAEIIGTFVLVYTVESATDPKR
FOS-SYYT--RYGGGAN-SLADG----—-——-— YSTGTGLAAEIIGTFVLVYTVEFSATDPKR
FOS-SYYD--RYGGGAN-SLADG-—-——-———— YNTGTGLAAEIIGTFVLVYTVESATDPKR
FOS-SYYT--RYGGGAN-ELADG----—-——-— YNKGTGLGAEIIGTFVLVYTVEFSATDPKR
FOS-AFYV--RYGGGAN-ELSAG-—-—-—-———— YSKGTGLAAEIIGTFVLVYTVESATDPKR
FMK-TPYN--TLGGGAN-TVADG----—-——-— YSKGTALGAEIIGTFVLVYTVEFSATDPKR

VVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLEIFCTFVFLFASIWMAYDHR
VVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLEIFCTEFVFLFASIWMAYDHR
VVSSSIEDTFSLGGCTVTIIAPGPNGPVTIVGLETAQALWLEIFCTFVFLFASIWMAYDHR
VVSSSIEDTFSLGGCTVTIIAPGPNGPVIVGLETAQALWLEIFCTEFVFLFASIWMAYDHR
VVSSSIEDTFSLGGCTVTIIAPGPNGPVIVGLETAQALWLEIFCTEFVFLFASIWMAYDHR
VVSSSIEDTFSLGGCTVTIIAPGPNGPVIVGLETAQALWLEIFCTEFVFLFASIWMAYDHR

ATGGLAVPA--—————— FGLSAG-——————- VGVLNAFVFEIVMTFGLVYTVYATAIDPK
ATGGEPIPA-———-----— FGLSAG--—-—-———-— VGSLNALVFEIVMTFGLVYTVYATAVDPK
TTG-LGTGT-——————— FGLVAG-——————-— VSVWSGLVMEIVMTFGLVYTVYATAVDPK
TTG-LGTGT-—-—-—-—-—--— FGLVAG----———-— VSVWSGLVMEIVMTFGLVYTVYATAVDPK
VINGKSVPT-—-—————— HGVSAG-—-—————— LGAVEGVVMEIVVTFALVYTVYATAADPK
LF-GLDQDVCSGKHDVEFVGTLPS———-————— GSNLQSEFVIEFIITFYLMEVISGVATDNR
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RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcPIP2;1
RcPIP2;2
RcPIP2;3
RcPIP2;4
RcPIP2;5
RcTIP5;1
RcNIP2;1
RcNIP3;1
RcNIP4; 2
RcNIP5;1
RcXIP1;1
RcXIP1;2
RcXIP1;3
AtPIP2;5
AtPIP2;1
AtPIP2;2
AtPIP2;14
ZmPIP2;5
AtPIP2;7
NtXIP1l; la
NtXIP1;1p
StXIP1l; lax
StXIP1;1p
S1XIP1l; lx
S1XIP1;1p
AtTIP1;1
AtTIP1;2
TgTIP1l;1
TgTIP1;2
AtTIP2;3
AtNIP1; 2

NARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAALIYNKDQAWDDH
SARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIFNKDQGWDEH
SARDS---HVPILAPLPIGFAVFLVHLATIP— ITGTGINPARSLGAAIIFNKDQGWDDH
NARDS---HVPILAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIEFNKDHAWDDH
SARDS---HVPVLAPLPIGFAVFLVHLATIP--ITGTGINPARSLGAAIIYNKDHAWDDH
NARDS—---HVPVLAPLPIGFAVFMVHLATIP--VTGTGINPARSFGAAVIYNKEKAWDDQ
SARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPARSLGAAVIYNQDKAWDDQ
SARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPARSFGAAVIYNKEKAWDDQ
SARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPARSFGAAVIYNNDKVWDDH
KARDS---HVPILAPLPIGFAVFAVHLATIP--ITGTGINPARSLAAAIIYNTRKVWEEH
R---——- SLLGATGPLVIGLMAGANVLAAGP--FSGGSMNPACAFGSAVVAG---REFKNQ
———————— AIGELAGIAVGSAVCITSILAGP--ISGGSMNPARTLGPATIASA---YYKGI
———————— AVKYLSGVAIGGTLLFNALLAGP--ITGASMNPARSLGPAIVSG---VYKNL
T-——--—- TAGPLGGIGVGMTILLNVEVAGP--VSGASMNPARSIGPAIVKH---VYKGL
———————— AVGELAGIAVGATVMLNILVAGP--SSGGSMNPVRTLGPAVAAG---NYRAL
KCMDLGLTTVCVIISGIYAASVEFVSITVTGRPGYGGVGLNPARCLGPVLLMG-GALWEGH
KCQELGLTMVCVIISGAYAVSVEVSTTVTGRIGYGGVGLNPARCLAPALLLG-GSLWDGH
KCQODLGLTMVCIIISGAYAVSVEFVSTTVTGRVGYGGVGLNPARCLAPALLLG-GALWDGH
SARDS---HVPVLAPLPIGFAVFIVHLATIP--ITGTGINPARSLGAAIIYNKDKAWDHH
SARDS---HVPVLAPLPIGFAVFMVHLATIP--ITGTGINPARSFGAAVIYNKSKPWDDH
NARDS---HVPVLAPLPIGFAVEMVHLATIP--ITGTGINPARSFGAAVIYNKSKPWDDH
NARDS---HVPVLAPLPIGFAVEMVHLATIP--ITGTGINPARSFGAAVIYNNEKAWDDQ
NARDS---HVPVLAPLPIGFAVEMVHLATIP--ITGTGINPARSLGAAVIYNNDKAWDDH
SARDS---HIPVLAPLPIGFAVFMVHLATIP--ITGTGINPARSFGAAVIYNNEKAWDDQ
QAKALGLVTVLSIVGIVLGLLVFISTTVTMKKGYAGAGMNPARCEFGAAVVRG-GHLWDGH
QAKALGLVTVLSIVGIVLGLLVFISTTVTMKKGYAGAGMNPARCFGAAVVRG-GHLWDGH
QAKALGHVTVLSIVGLVLGLLVFISTTVTAKKGYGGAGINPARCLGPAIIRG-GHLWDGH
QAKALGHVTVLSIVGLVLGLLVFISTTVTAKKGYGGAGINPARCLGPAIIRG-GHLWDGH
QAKALGHVTVLSIVGLVLGLLVFISTTVTAKKGYGGAGINPARCLGPAIIRG-GHLWDGH
QAKALGHVTVLSIVGLVLGLLVFISTTVTAKKGYGGAGINPARCLGPAIIRG-GHLWDGH

N-————- GSLGTIAPIAIGFIVGANILAGGA--FSGASMNPAVAFGPAVVSW---TWTNH
N-—-———- GSLGTIAPIAIGFIVGANILAGGA--FSGASMNPAVAFGPAVVSW-—--TWTNH
K-=———- GDIGTIAPIAIGFIVGANILVGGA--FTGASMNPAIAFGPALVSW---SWTSH
K-===—- GDIGTIAPIAIGFIVGANILVGGA--FTGASMNPAIAFGPALVSW-—--SWASH
K-=———- GSLGTIAPIAIGFIVGANILAAGP--FSGGSMNPARSEFGPAVVSG---DLSQI

———————— AIGELAGLAVGSTVLLNVIIAGP--VSGASMNPGRSLGPAMVYS---CYRGL
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RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcPIP2;1
RcPIP2;2
RcPIP2;3
RcPIP2;4
RcPIP2;5
RcTIP5;1
RcNIP2;1
RcNIP3; 1
RcNIP4;?2
RcNIP5;1
RcXIP1;1
RcXIP1;2
RcXIP1;3
AtPIP2;5
AtPIP2;1
AtPIP2;2
AtPIP2;4
ZmPIP2;5
AtPIP2;7
NtXIP1l;la
NtXIP1;1p
StXIP1l;1la
StXIP1;1p
S1XIP1l;1la
S1XIP1;1p
AtTIP1;1
AtTIP1;2
TgTIP1;1
TgTIP1l;2
AtTIP2;3
AtNIP1;2

WIFWVGPFIGAALAALYHQIVIRAIPFQSK-——————-———-—————————
WIFWVGPFIGAALAALYHQVVIRAIPFKK--—-—-—-—-----—-—————————
WIFWVGPFIGAALAALYHQVVIRAIPFKKC-——————————————————
WIFWVGPFIGAALAAVYHQIVIRAIPFKSRA-————-—-—-—-——————————
WIFWVGPFIGAALAALYHQIIIRAIPFKARA-————————-—————————
WIFWVGPFIGAATIAAIYHQYVLRASAAKALGSFRSSSNI-—-————--—-—--—
WIFWVGPFIGAAIAAFYHQFILRAGAVKALGSFRSNPTV-—-—-—-——————
WIFWVGPFIGAAIAAFYHQYILRAAATIKALGSFRSNA-—-—-—————-—-—-——
WIFWVGPEVGALAAAAYHQYVLRAAGIKALGSFRSNPTN-—-—-—-——————
WIFWVGPLVGALLAAVYYQYVIKGGAIKSLGSFRSSNLM-—-————----—
AVYWVGPLLGATVAGLLYDNVVEPNQVPDSIRGISDGVGA-————————
WVYIVGPVVGTLLGSWSYNFIRVTDQPLOAISPRSEFSAKLRRIRSTNEQ
WVFIVSPIFGALAATYVYNMLR-VPEPEKSEEKT--KNIFNHLYTATDP
WVYIVGPIVGAILGASAYNLLR---SPYNQTP-------—-—-————————
WIYLVAPTLGAIAGAGTYSAVKLREEEVDP-—-———-----— PRPVRSFRR-
WVEWVGPFCACMIYYAYSLMLPKRGEFVRADIEEDITIKLVRASCSGSDCP
WVEWVGPICSCSVYYVEFSLLLPKQGFVRADEQQHLIQLVRSSCLGSESP

PTNKDPFDAL-

SCVEKKVTSLY
DYFEGKV----

WVEWVGPVCACSVYYVCSLMLPKQGEFVRADEEQHVLQLVRSSCLGSESANYFEGKV-——--

WIFWVGPFAGAAIAAFYHQFVLRAGAIKALGSFRSQPHV-—--—-——————
WIFWVGPFIGAAIAAFYHQFVLRASGSKSLGSFRSAANV-——————————
WIFWVGPFIGAAIAAFYHQFVLRASGSKSLGSFRSAANV-—————————
WIFWVGPMIGAAAAAFYHQFILRAAAIKALGSFGSFGSFRSFA-————-
WIFWVGPFIGAAIAAAYHQYVLRASAAK-LGSSASFSR-———————-———
WIFWVGPFLGALAAAAYHQYILRASAIKALGSFRSNATN-—————————
WIFWVGPTIACVAFYVYTKIIPPKHFHAD-GYKYDFIGVVKASFGLHE-
WIFWVGPTIACVAFYVYTKIIPPKHFHAD-GYKYDFIGVVKASFGLHE-
WIFWVGPTIGCVAFYVYTKIIPPKHFLAEYGFKHDFVGVVKALSNV--—
WIFWVGPTIGCVAFYVYTKIIPPKHFLAEYGFKHDFVGVVKALSNV---
WIFWVGPTIGCVAFYVYTKIIPTKHFLAEYGFKHDFVGVVKALSNV--—
WIFWVGPTIGCVAFYVYTKIIPTKHFLAEYGFKHDFVGVVKALSNV---
WVYWAGPLVGGGIAGLIYEVFFINT-THEQLPTTDY--—-—-—————————
WVYWAGPLIGGGLAGIIYDFVFIDENAHEQLPTTDY-——-——————————
WVYWVGPLIGGGIAGIVYDLFFINS-THEQLPSTDY-—-—-—-—————————
WVYWVGPLIGGGIAAIVYDLFFISG-THEQLPTTDY-——-——————————
WIYWVGPLVGGALAGLIYGDVFIGS--YEAVETREIRV-——————————
WIYIVSPIVGAVSGAWVYNMVRYTDKPLREITKS--GSFLKTVRNGSSR

*



Silicic Acid Transporters

RcNIP2; 1
HVNIP2; 1
TaLsil
ZMNIP2;1
OsNIP2;1
ZMNIP2; 2
OsNIP2;?2
CmNIP2;1la
CpNIP1
CmNIP2;1b
GmNIP2;1
GmNIP2; 2

RcNIP2;1
HVNIP2;1
TaLsil
ZMNIP2;1
OsNIP2;1
ZMNIP2; 2
OsNIP2;?2
CmNIP2;1la
CpNIP1
CmNIP2;1b
GmNIP2;1
GmNIP2; 2

RcNIP2;1
HvNIP2;1
TaLsil
ZmNIP2; 1
OsNIP2;1
ZmNIP2; 2
OsNIP2;?2
CmNIP2; la
CpNIP1
CmNIP2;1b
GmNIP2;1
GmNIP2; 2

VRHFPWKEVPYYAAAQLTGAISASFTLKVLLHPVKHIGTTSPSGSDFQALVMEIVVTFCM
FRHFPWIQVPEYWAAQFTGAICASEVLKAVLHPITVIGTTEPVGPHWHALVIEVVVTENM
FRHFPWIQVPEFYWAAQFTGAICASEVLKAVLHPITVIGTTEPVGPHWHALVIEVVVTENM
FRHFPWIQVPEYWAAQFTGSICASEVLKAVLHPIAVLGTTTPTGPHWHSLVIEIIVTENM
FRHFPWIQVPEFYWAAQFTGAICASEFVLKAVIHPVDVIGTTTPVGPHWHSLVVEVIVTENM
FRHFPWIQVPEYWAAQFTGAMCAAFVLKAVLHPIAVIGTTTPSGPHWHALLIEIVVTENM
FRHFPWIQVPFYWAAQFTGAMCAAFVLRAVLYPIEVLGTTTPTGPHWHALVIEIVVTENM
TRHFPWKQVPLYAAAQLSGATCAAFTLRLLLHPIKHLGTTTPSGSDLQALVMEIVVTESM
TRHFPWKQVPLYAAAQLSGATCAAFTLRLLLHPIKHLGTTTPSGSDLQALVMEIVVTESM
TRHFPWKQVPLYAAAQLSGATCAAFTLRLLLHPIKHLGTTTPSGSDLQALVMEIVVTESM
VRHLPWPQLPEFYIAAQLTGAISASYTLRELLRPSNEIGGTSPAGSHIQALIMEMVTTYTM
VRHLPWPQLPFYVAAQLTGAISASYTLRELLRPSDEIGGTSPAGSHIQALIMEMVSTYTM

FRgRF gk ok kkkgakr kopl ko ¥ A A A

MEVTSAVATDTKAIGELAGIAVGSAVCITSILAGPISGGSMNPARTLGPATIASAYYKGIW
MEVTLAVATDTRAVGELAGLAVGSSVCITSIFAGAVSGGSMNPARTLGPALASNRYPGLW
MEVTLAVATDTRAVGELAGLAVGSSVCITSIFAGAVSGGSMNPARTLGPALASNRYPGLW
MEVTLAVATDTRAVGELAGLAVGSAVCITSIFAGAVSGGSMNPARTLGPALASNLYTGLW
MEVTLAVATDTRAVGELAGLAVGSAVCITSIFAGAISGGSMNPARTLGPALASNKEDGLW
MEVTCAVATDSRAVGELAGLAVGSAVCITSIFAGPVSGGSMNPARTLAPAVASNVETGLW
MEVTCAVATDSRAVGELAGLAVGSAVCITSIFAGPVSGGSMNPARTLAPAVASNVYTGLW
MEVTCAVATDTKAVGELAGLAVGSAVCITSILAGPVSGGSMNPVRTLGPAMASDNYKGLW
MEVTCAVATDTKAVGELAGLAVGSAVCITSILAGPVSGGSMNPVRTLGPAMASDNYKGLW
MEVTCAVATDTKAVGELAGLAVGSAVCITSILAGPVSGGSMNPVRTLGPAMASDNYKGLW
VEFISMAVATDSNATGQLSGVAVGSSVCIASIVAGPISGGSMNPARTLGPATIATSYYKGLW
VEISMAVATDSNATGQLSGVAVGSSVCIASIVAGPISGGSMNPARTLGPAIATSYYKGLW

eke o khkkhkhkke Kk Kekoekhkoekhkkhkhkoerkhkhkokk *k ochxkkhkhkkhhkdx *kk K*koko o kK ek

VYIVGPVVGTLLGSWSYNFIRVTDQPLOQAIS--PRSFS-AKLRRIRST-NEQPTNKDPFD
LYFLGPVLGTLSGAWTYTYIRFEDPP--KDA--POKLSSFKLRRLOSQ-SVAADD-DELD
LYFLGPVLGTLSGAWTYTYIRFEDPP--KDG--POQKLSSFKLRRLQSQ-SVAADD-DELD
IYFLGPVLGTLSGAWTYTYIRFEEAPSHKDM--SQKLSSFKLRRLQSQ-SVAVDD-DELD
IYFLGPVMGTLSGAWTYTFIRFEDTP-KEGS--SQKLSSFKLRRLRSQQSTAADDVDEME
IYFLGPVIGTLSGAWVYTYIRFEEAPAAKD---TQRLSSFKLRRMQSQ--LAADEFDTV-
IYFLGPVVGTLSGAWVYTYIRFEEAPAAAGGAAPQKLSSFKLRRLOSQ-SMAADEFDNV -
VYFVGLVTGTLLGAWSYKFIRASDKPVHLIS--PHSFS-LKLRRMSRS-DVGEGER-—-—
VYEFVGPVTGTLLGAWSYKFIRASDKPVHLIS--PHSFS-LKLRRMSRS-DVGEGER-—-—--
VYFVGPVTGTLLGAWSYKFIRASDKPVHLIS--PHSFS-LKLRRMSRS-DVGEGER—-—-—
VYEFVGPITGAVLAAWSYNVIRDTEHPGFPIS--LSSIS-SKVRQSIGGTEQKSDQRCLV-
VYFVGPITGAVLAAWSYNVIRDTEHPGEFPIS--LSSIS-SKVRQSIGGTEQKSDQRCLV-
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Urea Transporters

RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcPIP2;1
RcPIP2;3
RcPIP2;2
RcPIP2;4
RcPIP2;5
RcTIP1;1
RcTIP1;2
RcTIP1;3
RcTIP1;4
RcTIP2;1
RcTIP2;2
RcTIP3;1
RcTIP4;1
RcTIP5;1
RcNIP1;1
RcNIP2;1
RcNIP3;1
RcNIP4;1
RcNIP4;?2
RcNIP5;1
RcNIPG6;1
RcNIP7;1
CpNIP1
OsNIP2;1
AtNIPG6;1
NtAQP1
ZmPIP1;5
AtTIP1;3
AtTIP1;1
AtTIP1;2
AtTIP2;1
NtTIPa
AtTIP4;1
AtTIP5;1
NtXIP1l;la
NtXIP1;1p
StXIP1l;la
StXIP1;1p

SK-————- CSTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAV
TK-————— CSTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAL
TK-—-—-—--- CSTVGIQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAL
NK-—-———- CATVGTQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAL
NK-—-—-——- CASVGVQGIAWAFGGMIFALVYCTAGISGGHINPAVTFGLLLARKLSLNRATI

DPAKNADACGGVGILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLARKVSLVRAI
DPDKNADACGGVGILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLGRKVSLIRAL

E----SDSCGGVGILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLARKVSLVRATI
DP-——---- CGGVGILGIAWAFGGMIFILVYCTAGISGGHINPAVTFGLFLARKVSLIRAV
SP-————- CDGVGILGIAWAFGAMIFVLVYCTAGISGGHINPAVTFGLLVARKVSLDRAV
NNG----AATPSGLVAAATIAHAFALFVAVSVGANISGGHVNPAVTFGAFVGGNITLLRGI
DGG----STTPSGLVAASLSHAFALFVAVSVGANISGGHVNPAVTFGAFIGGHITLLRGI
SDG----ATTPAGLVAASLAHGFALFVAVSVGANISGGHVNPAVTFGAFVGGHITFIRSI
DDG----SSTPAAIIMASLAHAFGLFVGVSTAANISGGHCNPAVTFGAFLGGNISLLRGI
SDA----ALDPAGLVAIAICHGFALFVAVAVGANISGGHVNPAVTFGLALGGQITILTGI
TDA----ALDPPGLVAVAVAHAFGLFVGVAIAANISGGHLNPAVTFGLAVGGNITILTGI
RET----GPPASGLVMVALAHGLALFSAVSASINISGGHLNPAVTFGALVGGRISVVLAF
GD-—————- SLVGLFFVAMAHTLVVAVMISAG-HISGGHLNPAVTLGLLAGGHITVVRSI
P-——--- AADPSNLVIVALANAFALSSAVYIAANISGGHVNPAVTEFSMAIGGHISVPTAL
KV-==—————— VILPGISIVWGLAVMVLVYSVGHISGAHENPAVTLAFATCKREPWKQVP
KR-—===———- ISKLGASLAGGLIVTVMIYAVGHVSGAHMNPAVTTAFAAVRHEFPWKEVP
——————————— LTMVGIAIAWGVVLMALIYAVGHVSGAHFNPAVSIAFAAGRKFPWKHVP
—S—=—====——= VIFPGICVVWGLIVMVMVYSVGHISGAHFNPAVTITFAIFRQFPYKQVP
—S————————- VIFPGVCVTIWGLIVAVMIYSVGHISGAHENPAVTITSAIFHRFPMHEVP
GV-==—————= ETLIGNAACAGLAVMIIILSTGHISGAHLNPSLTIAFAALRHEPWVQVP
GT-—-——————- ETLIGLAVSTGLAVMIVILSTGHISGAHLNPSITIAFAALRHEPWKHVP
GQ-—-=-—————- VGLLEYAATAGLTVIVLVFAIGPISGAHVNPAVTIAFATEFGHFPWSKVP
QR-===————- VSQLGASVAGGLIVTVMIYAVGHISGAHMNPAVTTAFAATRHFPWKQVP
SR————————— ISQLGOSIAGGLIVTVMIYAVGHISGAHMNPAVTLAFAVEFRHEFPWIQVP
GA-—-——————— ETLIGCAASAGLAVMIVILSTGHISGAHLNPAVTIAFAALKHEPWKHVP
SL-—————- CSSVGIQGVAWAFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAT
SK-—————- CATVGIQGIAWSFGGMIFALVYCTAGISGGHINPAVTFGLFLARKLSLTRAL
GDG----PATPAGLVAASLSHAFALEVAVSVGANVSGGHVNPAVTFGAFIGGNITLLRATI
ENG----ATTPSGLVAAAVAHAFGLEVAVSVGANISGGHVNPAVTFGAFIGGNITLLRGI
DNG----ATTPSGLVAAALAHAFGLFVAVSVGANISGGHVNPAVTFGVLLGGNITLLRGI
SDA----ALDTPGLVAIAVCHGFALFVAVAIGANISGGHVNPAVTFGLAVGGQITVITGV
GD-—————- PLVSLFFVAMAHALVVAVTISAGFRISGGHLNPAVTLGLCMGGHITVERSI
GN-=-=———- TLVGLFAVAVAHAFVVAVMISAG-HISGGHLNPAVTLGLLLGGHISVERAF
AGD----VSGPFGVLIPAIANALALSSSVYISWNVSGGHVNPAVTFAMAVAGRISVPTAM
VK-———————- MPNLIMSILIAIVITILLLAVVPVSGGHINPVISFSAALVGIISMSRATI
VK-———————— MPNLIMSILIAIVITILLLAVVPVSGGHINPVISFSAALVGIISMSRATI
TK-—==-———- MPNLIMSILIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRATI

TK-—==————- MPNLIMSILIAVVITILLLAVVPVSGGHINPVISFSAALVGIISMSRATI

«ckx Kk kX



RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;4
RcPIP1;5
RcPIP2;1
RcPIP2;2
RcPIP2;3
RcPIP2;4
RcPIP2;5
RcTIP1;1
RcTIP1;2
RcTIP1;3
RcTIP1;4
RcTIP2;1
RcTIP2;?2
RcTIP3;1
RcTIP4;1
RcTIPS5;1
RcNIP1;1
RcNIP2;1
RcNIP3;1
RcNIP4;1
RcNIP4; 2
RcNIP5;1
RcNIPG6;1
RcNIP7;1
CpNIP1
OsNIP2;1
AtNIPG6;1
NtAQP1
ZmPIP1;5
AtTIP1;3
AtTIP1;1
AtTIP1;2
AtTIP2;1
NtTIPa
AtTIP4;1
AtTIP5;1
NtXIP1l; lax
NtXIP1;1p
StXIP1l; lax
StXIP1;1p

FYMIMQCLGAICGAGVVKALEKGHEYER--LGGGANTVSS—-—--=-—-———— GYSKGDGLGAE
FYMVMQCLGAICGAGVVKGFEGSHDYTR--LGGGANSVNP-———————— GYTKGDGLGAE
FYMVMQCLGAICGAGVVKGFEGSHDYTR--LGGGANSVNP-—-—-—-—-———— GYTKGDGLGAE
FYMVMQCLGAICGAGVVKGFEGDRTYET--LGGGANVVNA-———————— GYTKGDGLGAE
FYMVMQCLGAICGAGVVKGFQP-TPYER--VGGGANMVNP---—-—-———— GYSKGDGLGAE
MYMAAQCLGAICGCGLVKAFQR-AYYN--RYGGGANELAD-———————— GYSTGTGLGAE
MYMVAQCLGAICGVGLVKAFQS-SHYK--RYGGGANTLDD----—-———— NYSTGVGLGAE
GYMVAQCLGAICGCGLVKAFQK-AYYN--RYGGGANELAD-———————— GYNKGTGLGAE
AYMVAQCLGAICGVGLVKAFMK-NPYN--RLGGGANSVAS-—--—-—-———— GYSNGTALGAE
SYMISQCLGAICGVGLVKAFME-HDYINITLGGGANSVAT-———————— GYSKGAALGAE
LYWIAQLLGSTVACLLLKFSTG-—-——-—-—-- GLTTSAFALSS----—-———-— GVGVWNAEFVFE
LYWIAQLLGSVVACLLLKEFSTG-—————— GLETSAFALSS————————— GVSSWNAVVFE
LYWIAQLLGSVVACLLLKFSTG-—————— GLETSAFALSS————————— GVGAWNAVVFE
LYWIAQLLGSTVACLLLKFSTH--—----- GMTTSAFALSS---—-—-———-— GVNVWNAEFVFE
FYWIAQLLGSIVACFLLKVVTG-—————-— GLATPIHSVAA-———————— GVGAIEGVVME
FYWIAQCLGSIVACLLLQFVTN---=——- GKSIPTHGVAS----—-———— GMSAIEGVVME
YYWIAQLLGAIVASLLLRLVTN-—-—-———— GMRPVGFHVTS-————-———— GVGEVHGLIME
LYWIDQLLASSAACFLLNYLTG-—-—-—-—-- GMATPVHTLAS----—-———— GVGYVQGIVWE
FYWVSQLVASVMACLLLRVAAV-—-————— GONLPTYITAE-—-——————— EMTGFGASIVE
AYTACQVIGSTLAAGTIRLIFT----GKQDHFTGTMP-————--=-—-———— AGSDMQSFVVE
YYAAAQLTGAISASFTLKVLLH----PVKHIGTTSPS-——--————————— GSDFQALVME
MYILAQVLGSTLASLTLRVLEN----DLDDIEVTVTQYKD---=-—-———— STSDLEAIIWE
IYIVAQVVGSLLASGTLYYIFS----VITDEAFFGTVP-——————————— VGPPMRSFVLE
LYIVAQVMGSILASGTLALVVD----VNPKAYFGTVP-----—-—————— VGSNWQSLIME
AYTAAQVSASICASFALKGVFH----PFMSGGVTVPS-————————————— VSTGQAFALE
VYIGAQVSASVCAAFALKVIFH----PFMSGGVTVPS————-—-—-=-—-————— GGYGQAFALE
FYVVAQTVGSVLATYAAKLVYG----IKADLMVTRPV-—-—-—-————————— QGCNSAFSVE
LYAAAQLSGATCAAFTLRLLLH----PIKHLGTTTPS———-—-—--=-=-————— GSDLQALVME
FYWAAQFTGAICASFVLKAVIH----PVDVIGTTTPV-—-—-—-————————— GPHWHSLVVE
VYIGAQVMASVSAAFALKAVFE----PTMSGGVTVPT-—-—-—————-—-—-——— VGLSQAFALE
FYIVMQCLGAICGAGVVKGEMV-GPYQR--LGGGANVVNH----————-— GYTKGDGLGAE
FYMVMQCLGAICGAGVVKGEFQE-GLYMG--AGGGANAVNP----————-— GYTKGDGLGAE
LYWIAQLLGAVVACLLLKVSTG-—-—-———-— GMETAAFSLSY-———————— GVTPWNAVVFEFE
LYWIAQLLGSVVACLILKFATG---———-— GLAVPAFGLSA----—-———-— GVGVLNAFVFE
LYWIAQLLGSVAACFLLSFATG-—-—-———— GEPIPAFGLSA-—-——————-— GVGSLNALVFE
FYWIAQLLGSTAACFLLKYVTG---———-— GLAVPTHSVAA----—-———-— GLGSIEGVVME
LYWIDQLLASVAACALLNYLTA--—-———-— GLETPVHTLAN--—-—-—-———-— GVSYGQGIIME
LYWIDQLLASSAACFLLSYLTG---———-— GMGTPVHTLAS-—---—-———-— GVSYTQGIIWE
FYWTSQMIASVMACLVLKVIVM--—-———-— EQHVPIYKIAG-—-——————- EMTGFGASVLE

IYMVAQCVGAILGALALKAVVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLE
IYMVAQCVGAILGALALKAVVSSTIAQTFSLGGCTITVIAPGPNGPITVGLEMAQALWLE
IYIVAQCLGAVLGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVTVGLETAQALWLE
IYIVAQCLGAVLGALALRAVVSSSIEDTFSLGGCTVTIIAPGPNGPVTVGLETAQALWLE

* * . *



RcPIP1;4
RcPIP1;1
RcPIP1;2
RcPIP1;3
RcPIP1;5
RcPIP2;1
RcPIP2;2
RcPIP2;3
RcPIP2;4
RcPIP2;5
RcTIP1;1
RcTIP1;2
RcTIP1;3
RcTIP1;4
RcTIP2;1
RcTIP2;?2
RcTIP3;1
RcTIP4;1
RcTIPS5;1
RcNIP1;1
RcNIP2;1
RcNIP3;1
RcNIP4;1
RcNIP4; 2
RcNIP5;1
RcNIPG6;1
RcNIP7;1
CpNIP1
OsNIP2;1
AtNIPG6;1
NtAQP1
ZmPIP1;5
AtTIP1;3
AtTIP1;1
AtTIP1;2
AtTIP2;1
NtTIPa
AtTIP4;1
AtTIP5;1
NtXIP1l; lax
NtXIP1;1p
StXIP1l; lax
StXIP1;1p

IVGTFILVYTVEFSATDAKRNA---RDSHVPILAPLPIGFAVFLVHLATIPI--TGTGINP
IVGTFVLVYTVFSATDAKRSA---RDSHVPILAPLPIGFAVFLVHLATIPI--TGTGINP
IVGTFVLVYTVEFSATDAKRSA---RDSHVPILAPLPIGFAVFLVHLATIPI—TGTGINP
IVGTFVLVYTVEFSATDAKRNA---RDSHVPILAPLPIGFAVFLVHLATIPI--TGTGINP
IVGTFVLVYTVEFSATDAKRSA---RDSHVPVLAPLPIGFAVFLVHLATIPI--TGTGINP
IIGTFVLVYTVFAATDPKRNA---RDSHVPVLAPLPIGFAVFMVHLATIPV--TGTGINP
IIGTFVLVYTVEFSATDPKRSA---RDSHVPVLAPLPIGFAVEFMVHLATIPI--TGTGINP
IIGTFVLVYTVFSATDPKRSA---RDSHVPVLAPLPIGFAVFMVHLATIPI--TGTGINP
IIGTFVLVYTVEFSATDPKRSA---RDSHVPVLAPLPIGFAVEFMVHLATIPI--TGTGINP
IVGTFVLVYTVFSATDPKRKA---RDSHVPILAPLPIGFAVFAVHLATIPI--TGTGINP

IVMTFGLVYTVYATAVDPK--—---- KGSLGTIAPIAIGFIVGANILAGGAF--DGASMNP
IVMTFGLVYTVYATAVDPK-————- KGNIGIIAPIAIGFIVGANILAGGAF--DGASMNP
IVMTFGLVYTVYATAVDPK-————-— KGNIGIIAPLAIGFIVGANILAGGAF--DGASMNP
IVMTFGLVYTVYATAIDPK--—-—--- KSEVGITAPLAIGEFVVGANILAGGAF--EGASMNP
IVITFALVYTVYATAADPK-————- KGSLGTIAPIAIGFIVGANILAAGPF--SGGSMNP
IVITFALVYTVYATAADPK--—-——- KGDLGITAPIAIGFIVGANILAAGPEF--SGGSMNP
MVMTEFGLVYTVYATAIDPK--—-——- RGSLGITAPLAIGFIVGANILVGGPE--DGASMNP
IVLTFSLLFTVYATIVDPK--———- KGSIDGLGPTLTGFVVGANILAGGPEF--SGASMNP
GVLTFGLVYTVYA-AGDPR-—-—-—-—-- RSLLGATGPLVIGLMAGANVLAAGPFEF--SGGSMNP
FIITFYLMFIISGVATDNR-—-—------— AIGELAGLAVGATVLLNVMFAGPI--SGASMNP
IVVTFCMMFVTSAVATDTK-——————— AIGELAGIAVGSAVCITSILAGPI--SGGSMNP
FIITFILMFNILAVATDYR-—-—------ AVKYLSGVAIGGTLLFNALLAGPI--TGASMNP
IIISFLLMFVISGVATDNR-—-—-————— AIGELAGIAVGMTIMLNVFIAGPV--SGASMNP
ITITFLLMFVISGVTTDDRT-—-———-- TAGPLGGIGVGMTILLNVEFVAGPV--SGASMNP
FLITFNLLEVVTAVATDTR-—-—————— AVGELAGIAVGATVMLNILVAGPS--SGGSMNP
FIISFNLMFVVTAVATDTR-——------— AVGELAGIAVGATVTLNILIAGET--TGASMNP
FITTFLMMFLAASLAYQAA-———————— TRHLSGFVIGLSIGLAVLISGPV--SGGSLNP
IVVTFSMMFVTCAVATDTK-—-—-————= AVGELAGLAVGSAVCITSILAGPV--SGGSMNP
VIVTEFNMMFVTLAVATDTR-—-—————— AVGELAGLAVGSAVCITSIFAGAI--SGGSMNP
FIISFNLMFVVTAVATDTR-—-—------ AVGELAGIAVGATVMLNILIAGPA--TSASMNP

IIGTFVLVYTVFSATDAKRNA---RDSYVPILAPLPIGFAVFLVHLATIPI--TGTGINP
IVGTFVLVYTVEFSATDAKRSA---RDSHVPILAPLPIGFAVFLVHLATIPI--TGTGINP

IVMTFGLVYTVYATAVDPK-—-—-—--— KGDIGIIAPLAIGLIVGANILVGGAF--DGASMNP
IVMTFGLVYTVYATAIDPK-—-—-——- NGSLGTIAPIAIGFIVGANILAGGAF--SGASMNP
IVMTFGLVYTVYATAVDPK-—--—--— NGSLGTIAPIAIGFIVGANILAGGAF--SGASMNP
ITITFALVYTVYATAADPK-—-———— KGSLGTIAPLAIGLIVGANILAAGPEF--SGGSMNP
VILTFSLLFTVYTTIVDPK-—-—-——-- KGILEGMGPLLTGLVVGANIMAGGPF--SGASMNP
IILTFSLLFTVYATIVDPK-—-———- KGSLDGFGPLLTGFVVGANILAGGAF--SGASMNP
GVLAFVLVYTVFT-ASDPR------ RGLPLAVGPIFIGFVAGANVLAAGPEF--SGGSMNP

IFCTFVELFASIWMAYDHRQAKALGLVTVLSIVGIVLGLLVEFISTTVTMKKGYAGAGMNP
IFCTFVFLFASIWMAYDHRQAKALGLVTVLSIVGIVLGLLVEFISTTVTMKKGYAGAGMNP
IFCTEFVELFASIWMAYDHRQAKALGHVTVLSIVGLVLGLLVEFISTTVTAKKGYGGAGINP
IFCTFVFLFASIWMAYDHRQAKALGHVTVLSIVGLVLGLLVEFISTTVTAKKGYGGAGINP
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