Supplementary Figure 2

Helix 1. ... —--m- - ---------------=-=-= . mmmmmm=A
Dr Amph 36 DEIFDDHLNNFNRQQASANRILQREFNMNYI RCVRAAQAASKTLMDEVCET YEPQWSG
Hs Arf2 123 DLELELQIELLRETKREYESVLQEGRALT ARL¥SLLQTQHALGDAFADLSQ KSHEL
Hs End Al 30 DDDFREMERRVDVTSFAVMELMTKTIEYL QPNPASRARLSMINTMSKIRGQEKGPGYE-Q AFALLAEAMIEFGREL GDDCNF
Hs End A2 30 DDDFKEMERKVDVISFAVTEVLARTIEYL QPNPASRARLTMLNTVSKIRGQVENPGYP-Q SEGLLGECMIRHGKEL GGESNF
Hs End A3 38 DDEFLDMERKIDVINKVVAEILSKTITEYL QPNPAYRAKLGMLNTVSKIRGQVETTGYP-Q TEGLLGDCMLEYGKEL GEDSTF
Dm End A 30 DMDFMEMERKTDVIVELVEELQLKTKEFL QPNPTARAKMAAVEGISKLSGQAKSNTYP-Q PEGLLAECMLTYGKKL GEDNSVF
Ce End A 30 DDVENEMEKNVDTTYNLITDLVAGINEYL QPNPATRAKMATQVALSKVRGTTKTSPYP-Q TEGMLADVMQEYGQQL GDNSDL
Hs End B2 36 DAHFENLLARADSTENWIERILRQTEVLL QPNPSARVEEFLYEKLDREVPSRV----- TN GELLAQYMA-DAASEL GPTTPY
Dm End B 41 DLHFQNLAERADVTKTWTEKIVRDTESVL IPNPONRVEDFIFEKIEKSKPKRL----- SN LEHMLALDMI - EAGGDF GQDLPY
Ce End B 36 DSHFENLLQRADKTEDHTRRLLSAIEGYL QPNPTVRMEEVEYERLELKKDGAIRQ---NN LEQLSTAMT - EAGEQF GETTPY
Hs End Bl 39 DAHLENLLSKAECTKIWTERIMKQTEVLL QPNPNARIEEFVYEKLDREKAPSRI----- NN PELLGQYMI - DAGTEF GPGTAY
Hs Nadrin 26 SEDLLQIERRLDTVRSICEHSHERLVACF QGQHGTDA-------- ERRHRKL PLTALAQNMQEASTQL EDSLL
Sc Gvp36 53 PREYTELEDKVDTIKLIYNHFLGVIAIYE NGS¥DYPKYINESVNEFSRSVASKLTELTHATSASEATNILVAPGPIKEP KTLNYALSKVALNSSECLNKMFP TEEQPL
Sp SPBC19C2 26 SDDFCSLEGETDAWLVGMDKIHRSCTRWV R-NMDKRKGLLDEKDKQLPVT HVGSSFV- ELGQAL SHSSSN
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LA XXX ]
Dr Amph 92 ¥DALQAQTGASESLWADFAHKLGDQVEIPLNTYTG-QFPEMKRKVERRNRKLIDYDGQRESFONLQ ANANKRKDDV
Hs Arf2 179 QEEFGYNAETQKLLCKNGETLLGAVN- FFVSSINTLVTKTMEDTLMTVRQYEAARLEYDA¥RTDLEELSE GPRDAG
Hs End Al 111 GPALGEVGEAMRELSEVEDSLDIEVEQNFIDPLONLHDEDLREIQHEHLEKLEGRRLDFDYEKE RQGKIPD
Hs End A2 111 GDALLDAGESMKRLAEVEDSLDIEVEQNFIDPLONLCEEDLEEIQHHLEKLEGRRLDFDERKE RQGEIPD
Hs End A3 119 GNALIEVGESMKLMAEVEDSLDINVEQTFIDPLQLLQDEDLKEIGHHLEKLEGRRLDYDYKKE RVGEIPD
Dm End A 112 AQALVEFGEALKQMADVKYSLDDNIKQNFLEPLHEMQTKDLKEVMEERKKLQGRRLDFDCRRR RQAK--D
Ce End A 111 GKSLNDAAETYRQMADIKYQMEDNVKQNFLDPLTHLQNNELKDVNHERTKLKGRRLDYDCKKR QQRR--D
Hs End B2 112 GETLIKVAEAEKQLGAAERDFIHTASISFLTPLRNFLEGDWKTISKERRLLONRRLDLDACKA RLREARAAEARATTVPDFQETRPRNYILSASASALWNDEVDE
Dm End B 117 GQALIKVGQAEQKLGQCEHDFIATSGICFTQPLRKFLDGEMKTIGKERGILETKRLDLDACKN RVERARSMLGQQS
Ce End B 114 GSALLKVAQTENRLGQAERELCGQAATNTLLPIRRFLEGDMKTIQRERKVLNSKRLDLDACKS RLKKARTVDLQTVINSKTSGGFTIEQ
Hs End Bl 115 GNALIKCGETQKRIGTADRELIQTSALNFLTPLRNFIEGDYRKTIARERKLLONKRLDLDAAKT RLKRARAAETRNS
Hs Nadrin 91 GEMLETCGDAENQLALELSQHEVFVEKEIVDPLYGIAEVEIPNIQKQREQLARLVLDWDSVRARWNQ  AHKSSGINFQGLPS
Sc Gvp36 161 ASALLQFSDVQAKIAQARIQQDTLIQTKFNKNLRERLSFEIGKADKCREDVESMRLRYDVARTNL ANNKKPEKE
Sp SPBC19C2 94 SHTYIMYGKSMVEIGHLQEEFMDYLNNSFLANLENSL-AEFFALDVKERKMENRRLVFDALST KIQKARKEESKL
Color codes
Helix III o-helix
Dr Amph 167 KLTK-GREQLEEARRT!EILNTELHDELpAL!Dq[pLrLvrnﬂ@pLFATEQVE@WETAKIYSELEhIVDKLATES 240 Loop
Hs Arf2 254 TRGRLESAQATFQAHRDKYEKLRGDVAIKLKFLEENKIKVMERJLLLEHNAVSAYFAGNQRQLEQT 319
Hs End A1 181 EELRQALEKFDESKEIAESSMFNLLEMDIE-QVSQLEALVQAQLEYHRQAVQILQOVIVRLEERIR 245 Kink
Hs End A2 181 EELRQALERFEESKEVAETSMENLLETDIE-QVSQLEALVDAQLDYHRQAVQILDELAEKLERRMR 245 Basic residures on
Hs End A3 189 EEVRQAVEKFEESKELAERSMFNFLENDVE-QVSQLAVFIEAALDYHRQSTEILQELQSKLQMRIS 253 the concave surface
Dm End A 180 DEIRGAEDKFGESLQLAQVGMFNLLENDTE - QVSQLVTFAFALYDFESQCADVLRGLQETLQEKRS 244 . .
Ce End A 179 DEMIQAEERLEESKRLAEMSMFNVLSNDVE - QI SQLRALIEAQLDFHRQTAQCLENLQQOLGHRIK 243 Acidic residures on
Hs End B2 183 AEQELRVAQTEFDRQAEVTRLLLEGISSTHVN-ELRCLHEFVKSQTTYYAQCYREMLDLQKQLGRFPG 247 the convex surface
Dm End B 187 AERDLRVAQAEFDRQAEITKLLLDGISTSQAS - ELRHLHAFIQTQVRYYRQCGDVMEQLORELANL 251 [] Hydrogen bond formation
Ce End B 184 AEADVRVAQAEFDRQSEITKLLLEGIQTAHNN - QLECLRDFVEAQMSFYAQSHQLMADLQREL 248 between monomers
Hs End Bl 185 SEQELRITQSEFDRQAEITRLLLEGISSTHAH-HLRCLNDFVEAQMTYYAQCYQYMLDLQKQLGSFPS 249 Inside of packing
Hs Nadrin 174 KIDTLREEMDEAGNKVEQCKDQLAADMYNFMAKEGE - Y GRFFVTLLEAQADYHRKALAVLEKTLPEMRAHQ 241 .
Sc Gvp36 235 ASLRVQMETLEDQFAQVTEDATV - CLQEVISHAN - FSEDLKELARAQAEYFETSAGLMKEFLSNS 297 Hydrophobic resldues on
Sp SPBC19C2 168 EEDLRNARAKYEESLEEFEDRMVQLKELEPD - RVENVVRLLQMQIRFHQKSLDLLKGLEMNGFSKK 232 the concave surface

Supplementary Figure 2. Structure-based sequence alignment of the BAR domains of Drosophila amphiphysin,
human arfaptin2 and human endophilin-A1 (upper 3 rows). Secondary structure elements are shown at the top
(Amphiphysin, blue) and the bottom (Endophilin-A1, pink and red for the endophilin-specific insertion). Residues
underlined in the endophilin-A1 sequence are not seen in the crystal structure. Conserved motifs are indicated by
dots. Colors of amino acid letters: basic, blue; acidic, red; aromatic, brown; alcoholic, amines and histidine, green;
others, black.

Three amino acid sequences, each from three representative groups of known BAR-family proteins!, are aligned
along the spatially equivalent positions in the BAR domain structures. Total of 157 equivalent positions from
helical regions are counted and only 6 (4%) and 37 (24%) of them are occupied by identical and similar residues,
respectively. They are mostly hydrophobic residues involved in helix packing. Residues possibly important for the
three features of BAR domains, dimerization, membrane-binding and curvature-sensing1 are not well-conserved.

These are the residues connecting two monomers by hydrogen bonds (enclosed by red rectangles), basic residues
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in the concave surface (highlighted by blue) for the membrane binding, and those positioned at the kinks in the
helix II and III. Residues forming hydrogen bonds inside the monomer are not conserved (not shown). A dumpy
shape of the End-A1-BAR dimer is due to the truncation of the helices II and III at the far ends.

Two conserved motifs predicted earlier! are proved to be structurally conserved: I/L-D/E-Y/F-D-G/A/Y motif in
the helix II and Y/F-H/Y/F motif in the helix III. The former motif, which is positioned near the extreme ends of
the dimer, displays the first, the second and the 5th residues on the concave surface. The first and the 5th residues
represent only two conserved hydrophobic residues on this surface (Fig. 1A), suggesting that the motif plays an
important role in the lipid binding or serves as the binding site for a yet unknown protein. The latter motif is
located at the symmetric center of the dimer and thus is in close proximity to the same motif of the partner. This
motif appears to act as a reference point for the dimer assembly.

The lower rows shows predicted structure-based alignment of endophilins and related proteins. Data from the
secondary structure prediction by 3D-PSSM3 are included. Human endophilin A2 (NP_003016), endophilin A3
(NP _003018), Drosophila endophilin A (NP_732383), C. elegans endophilin A (NP_491424), human endophilin
B2 (NP_064530), Drosophila endophilin B (NP_725873), C. elegans endophilin B (NP_741756), human
endophilin B1 (NP_057093), human nadrin (NP_060524), and putative candidates of yeast endophilins, S.
cerevisiae Gvp36p (NP_012223) and S. pombe SPBC19C2 product (NP_595695).

The alignment predicts first that all these endophilin family proteins have the central appendages though the
length and the sequence are diverged. The N-terminal short helix of the appendage is conserved at least in
endophilins of both types. The second, acidic residues on the convex surface (highlighted by red) are conserved
only in the A-type endophilins. The dipole surface potential along the convex to concave surface axis (Fig. 1A),
which can facilitate proper orientation of the dimer on the negatively charged membrane, is a feature of the A-type
endophilins. The third, the core structure of the dimer appears firmly conserved but the over-all shapes can alter
due to the differences in the length of the appendages and of the loop localized at the extremities of the dimer, as

predicted for endophilin B2.



