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Supplemental Fig. S1 Multiple sequence alignment and structural features of 14 CePIPs. Sequence alignment was performed using MUSCLE.

Transmembrane helices (TM1-TM6) and the two half helices forming the two NPAs (HB and HE) (shaded), NPA motifs (shown in red), ar/R filter residues

(shown in green), and six Froger’s positions (shown in blue) are indicated. The highly conserved cysteine residues in LA are shown in gold, whereas the

residues at the position corresponding to H'*3 in SoPIP2;1 (PDB accession number 1Z98) are shown in brown. The residues at the position corresponding to

S%, S5, S188S274 "and S?76 in SoPIP2;1 are highlighted in bright green, whereas the residues at the position corresponding to L'*7 in SoPIP2;1 are underlined.

(Abbreviations: Ce: C. esculentus; HB: half helix in loop B; HE: half helix in loop E; So: S. oleracea; PIP: plasma membrane intrinsic protein; TM:

transmembrane helix)

______________ MSKEVSEEA-QAHQH---GKDYVDP---PPAPFFDLGELKLWSEFWR
MEAKEQDVQLGANKFAERQPIGTAAQSQD--EGKDYKEP---PPAPFFEPGELSSWSEYR
MEDKEQDVRLGANKFSERQPIGTAAQVPD----KDYHDS---PATPLFDPSELGSWSEYR
MQOAKDEDVKLGANKFSERQPIGTAAQSQDQVQDKDYKEP---PPAPLFEPGELKSWSEYR
______________ MGKDTEIGVEPSSYSG---KDYTDP---PPAPLIDVEELGKWSLYR
>>>>>>>>>>>>>> MELQVKEAAGQSSSKL---PPLSTLKRPPPAPFLGLDELSKWPLYR
,,,,,,,,,,,,,, ME---DPSNGHARSPL---AKFETP--PPPAPFLGAHELGKWSLYR
¥¥¥¥¥¥¥¥¥¥¥¥¥¥ MAKDVE----GGEYTT---KDYTDP---PPAPLFDVEEITKWSLYR
______________ MAKDVEAGT-GGEYTT---KDYIDP---LPAPFVDLEEITKWSLYR
77777777777777 MAKDIEAGI-GIEYAI---KDYTDP---PPAPLVDLEEITKWSLYR
,,,,,,,,,,,,,, MAKDVEA---VADSGT~--RDYTDP--~-PPAPLVDIEELTKWSLYR
______________ MSKEVSEEA-EHHHAP--AKDYTDP---PPAPLFDMAELKLWSEYR

—————————————— MSKHVTVVEEVESGKKP----YNEP---KPTPLLYMGELSKWSLYR
************** MSKVDAGVKGLEGGAKK---——---——--—--WSLIKPGEFTDWSLYR
—————————————— MSKADAGVEELEGGAKKP---YFEP---KPTPLIDAGEFTKWSLYR
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AATAEFIATLLFLYITVATVIG--H-SK---——-— ETVVCGSVGLLGIAWAFGGMIEFVLVYC
AGIAEFMATFLEFLYITILTVMGVNN-—----—-— SPSKCASVGIQGIAWAFGGMIFALVYC
AGIAREMATEREHENVARIVNIVMGVK S == — — - — — SPTKCUSTVGIQGIAWAFGGMIFALVYC
AGIAEFVATFLFLYITILTVMGVSK-—--——--— SSSKCATVGIQGIAWAFGGMIFALVYC
AVIAEFIATLLFLYVTVATVIGYKHQSDAAVNGTDAA SGVGILGIAWAFGGMIFILVYC
ATITEFTATLLFLYITILTVIGYGHONDK----PNSPCGGVGVEGIAWAFGGMIFILVYC

AVLTEFVATFLFLYVLALTVIGYSHQSDAKA-FPSAP GSVGLQGIAWAVGGMIFILVYC
AVIAEFIATLLEFLYVTVATVIGYKHQSDPNVNTTDAACSGVGILGIAWAFGGMIFILVYC
AVIAEFVATLLEFLYVTVATVIGYKHOSDPNVNTTDAACSGVGILGIAWAFGGMIFILVYC
AVIAEFVATMLELYVTVATVIGYKHQSDPNVNTTDAACSGVGILGIAWAFGGMIFILVYC
AVIAEFVATMLEFLYVTVATVIGYKHQSDPNVNPADAACSGVGILGIAWAFGGMIFILVYC

ALIAEFIATLLFLYVSIATVIGYKV-—-—---— QNQADQCSGVGILGIAWAFGGMIFILVYC
AVIAEFVATLLFLYISIATVIGYKNQS—-----— RADSCTGIGFLGVAWAFGASIFVLVYC
AATAEFVATLLFLYVSIATVIGYKNQS-—---—-— SAEACNGVGELGVAWGFGASIFVLVYC
AATAEFVATLLEFLYISIATVIGYKNQS----—- SAEACNGVGELGVAWGEFGASIFVLVYC
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BacT é%HIN?XVTFEZ?EXRK LI RALVYMIAQCLGAICGVGLVKAEMKGPYNQFGGG
TAGISGGHINPAVTEGLFLARKLSL. TRAVEYIVMQCLGATICGAGVVKGYOKGLYQSTGGG
TAGISGGHINPAVTEGLEFLARKLST TRAVEYMIMOCLGATCGAGVVKGEQOKGLYENNGGG
TAGISGGHINPAVIFGLFLARKLSL. TRALEFYMVMQCLGAICGAGVVKGEQSGLYEANGGG
TAGISGGHINPAVTIEGLFLARKVELVRALLYMIAQCLGAICGVGLVKSEQKSFYNRYGGG
TAGISGGHINPAVTEGLFLGRKVELIRALEY IVAQMLGATICGVGLVKGEQOKSLENRYGGG
TAGISGGHINPAVIFGLFLGRKVPLIRAILYMLAQVAGAICGVGLVKGEQKELFNRYGGA
TAGISGGHINPAVTEGLFLARKVELVRAVLYIIAQCLGAICGVELVKGEQKSFYVRYGGG
TAGISGGHINPAVTEGLFLARKVEL IRAVLYITAQCLGATICGVGLVKGEQKSFYVRYGGG
TAGISGGHINPAVTEGLFLARKVEL I RALLYMVAQCLGATICGVGLVKGEQSAY YVRYGGG
TAGISGGHINPAVTEGLFLARKVELVRAILYIIAQCLGAICGCGLVKGEQRAFYVRYGGG
TAGISGGHINPAVTEGLFLARKVELVRAVLYIIAQCLGAICGVGIVKGIMKHPYNSLGGG
IAGISGGHINPAVTEGLLVGRKISLARAVLYITAQCLGATICGAGIVKGVMKHPYNSLGGG
INGISDGHINPAVTEGFLVRRE ISLYRAVLY IVVQCLGAICGAGIVKGVMKEPYNSLGGG
IGGISGGHINPAVTEGLLVGRKISL.GRAVLY IVAQCLGATCGAGIVKGVMKEPYNSLGGG
***.**********... *::.* **:.*:: * XKk kKK *:**. = **.
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ANSVALGYNKGTALGAEIIGTEVLVYTVESATDPKREARDSHVPILAPTPIGEAVEMVEL
ANVVAHGYTKGSGLGAEI IGTFVLVYTVESATDAKRNARDSHVPILAPLPIGFAVELVEL
ANVVAPGYTKGDGLGAETIVGTFILVYTVESATDAKRNARDSHVPILAPLPIGFAVELVEL
ANVVNPGYTKGDGLGAEI IGTFILVYTVESATDAKRNARDSHVPILAPLPIGFAVFLVAL
ANTLSSGYSKGTGLGAEI IGTFVLVYTVESATDPKRNARDSHI PVLAPLPIGFAVEMVAL
ANFVHEGYTKGTALGAEIVGTEVLVYTVESATDEKRRARDSHVPILAPLPIGFSVELVEL
TNTVSSGYSRATGLGAEIVGTFILVETVESATDDKRRARDSHVPILAPLPIGFSVEIVHEL
ANELSSGYSHGTGLAAEI IGTFVLVYTVESATDPKRNARDSHVPVLAPLPIGFAVEMVAL
ANELSSGYSHGTGLAAEI IGTFVLVYTVESATDPKRNARDSHI PVLAPLPIGFAVEMVEL
ANEVSSGYSNGTGLAAET IGTFVLVYTVESATDPKRNARDSHI PVLAPLPIGFAVEMVEL
ANSLSSGYSKGTGVGAEIIGTFVLVYTVESATDPKRNARDS HVPVLAPLPIGFAVEMVEL
ANEVAHGYSRGTALGAEIIGTEVLVYTVESATDPKREARDSHVPVLAPLPIGFAVEMVEL
TNSVSEGYSKGAALGAEIMGTEVLVYTVESATDPKRTARDSFVPVLVPLPIGFAVETAHL
ANSVADGYSKSGALGAEIMGTFILVYTVESATDRKRTAQEPFVPVLVPLPIGFAVETARL
ANSVADGYSKAGALGAEIMGTEVLVYTVESATDPKRTARDSFVPVLVPLPIGFAVEIAEL
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ZTIP1TGTG1N§§§§?EEEVT?NSNKVWDDQ%IFWVGPFIGAAVAAAYHQYVLRAAAIKA
ATIPITGTGINPARSLGAAIIYNKDHAWDDMW IFWVGPFIGAALAAIYHOIVIRAIPFKS
ATIPITGTGINPARSLGAAIIYNKSQAWNDHWIEWVGPEIGAALAAMYHQIVIRAIPFKS
ATIPITGTGINPARSLGAAIIYNRDHAWDDHWIEWVGPEIGAALAAVYHOVVIRAIPFKT
ATIPITGTGINPARSFGAAVILGSDKAWDDQWIEFWVGPEIGAATAATYHOFVL.RAGAVKA
ATIPITGTGINPARSEGAAVIYNHDKPWDDHWIEWLGPFIGAAIAAIYYEYVLRGSALKA
ATIPITGTGINPARSLGAAVIYNKEKAWDDQWIEWVGPLVGAAAAATYYEHILKASALKA
ATIPITGTGINPARSEGAAVIYNEDKAWDDHWIEWVGPLIGAATAALYHOFVLRASTTKA
ATIPITGTGINPARSEGAAVIYNEDKAWDDHWIEWVGPEVGAAIAAVYHQFVLRASAAKA
ATIPITGTGINPARSLGAAIIYNQDKPWNDHWIEWVGPFAGAATAAAYHOYILRANSAKA
ATIPITGTGINPARSLGAAVVYNHETTWHDHWIEWVGPFAGAATAATYHOFVLRASAAKA
ATIPITGTGINPARSLGAAVIYNQDKAWDDHWIEWVGPLVGALAAAVYHOYILRAAATKA
ATIPITGTGINPARSLGAAVVYNQKQIWDEHWIEWVGPLVGASTAALYYKEVLRGGAVKA
ATIPITGTGINPARSLGAAVVYNQOKAIWDDHWIFWAGPLIGALLAALYYQFVLRG-AAKA
ATIPITGTGINPARSLGAAVVYNQKT IWDDHWIEWVGPLIGALLAALYYOFVL.RGGAAKA
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