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hsVps24/CHMP3 (PDB 3FRT)

scIST1 (PDB 3GGY)

Species Common
name
sc (23%) Vps20
E dm (29%)  Vps20 Vps20 family
hs (26%) CHMP6
sc (38%) Snf7
E dm (100%) Shrub Shrub family
hs (59%) CHMP4B
sc (13%) Vps24
dm (14%) Vps24 Vps24
hs (13%) CHMP3
sc (16%) Vps2
dm (17%)  Vps2 Vps2
hs (16%) CHMP2A

C al a2
sScVPS20 1. LEVKRSKDEIHKFTRRTDNLILVEKSQLKDLIRKNPENYKSNMKVRFLLKRIHYQEHLLQQASDQEJINLENM
dmvPS20 1 MGAL LOLKQQRDRLKQYQKRIETQLENDRLLARKCLQQG. .. .. RKDRAKLLLRKKKYQESLLTNADKQELENLEKL
hsVPS20 1 MGNL| LOLKQQRDKLRQYQKRIAQQLERERALARQLLRDG. . RKERAKLLLKKKRYQEQLLDRTENQ|I[SSLEAM
scShrub 1 MWSSL VRLREHINLLSKKOSHLRTOITNOENEAR! INKVMAKNALRKKKRKTIEOLLSKVEGIMESMEQO
dmShrub 1 .MSFFGKM
hsShrub 1 .MSVFGKI
scVPS24 1 MDYIKKAI EQQRRIRSV[LRKNGRNIEKSLRELTVLONKTQQL. . .IKKSAKKND.VRTVRLYAKELYQINKQYDRMYT.SRAQ
dmvPS24 1 ... MG KEQVOEWTHK|IRKEGNQLDRQIRSIQREEEKVKRS . . . LKOAAQKND .RDTCVILAKEIVNARKAINRIYT.SKAH
hsVPS24 1 ... MG L] ELVNEWS LRIRKEMRVVDROIRDIOREEERVER VKD AAKIK GO KDVCIVLAREMIRSREK KLY KAH
ScVPS2 1 .MSLFEWYV| OERLKKNQRA[LERTQRELEREKRKLELQDKKLVSE. .. IKKSAKNGQ.VAAAKVQAKDLVRTRNYIQKFDN.MKAQ
dmvPS2 1 MDWL| DEMLRKNQRA[LNKAMRDLDRERMKMEQQEKKIIAD. .. IKKMAKEGQ.MDAVKIMAKDLVRTRRYAKKFML . MKAN
hsVPS2 1 MDLL| ELLRQNQRALNRAMRELDRERQKLETQEKKIIAD...IKKMAKQGQ.MDAVRIMAKDLVRTRRYVRKFVL.MRAN

a3 a4 ad
ScVPS20 90 VSTLEFKMVEKQFING[LKNGNEI[LJKKLNK..EFSNVDELMDDVODQIAYQNEINETLSRSLVGTS..NYEDDLDKELDALESEL KM...NNAKVANM
dmvPS20 92 AADIEFAQVEMKVLDGELKAGNAALKKVHEMLDIDEVERIMDETREGIEKQQEIDAILTDVLT....TQDEEDVLAELDALEAEEEQQKG. .
hsVPS20 88 VQSIEFTQIEMKVMEG|LQFGNECLNKMHQVMSIEEVERI[LDETQEAVEYQRQIDELLAGSFT. ... .QEDEDAILEELSAITOE. .. ..Q . oovu.n. ..
scShrub 91 [LFSTESANLNLETMRAMOEGAKAMKT IHSGILD IDKVDE TMDETIREOVELGDEI SO AT SO ITGANEVDEDELDEELDMLAQENANQETSKIVNNNVNAA
dmShrub 89 [REALECANTNTAUVLTTMKNAADALRKRAHONMDVDRVADMMDID] AEGODVARELSDATS AFGA.DLDDEDLERELDELEQENFDKEIIGI@HD. ... .
hsShrub 93 NANTNTEVLKNGYAAKAMKAAHDNMDIDKVDELQDIADQQELAEEISTAIS GFGE.EFDEDELMAELEELEQEELDKNLLEISAD. .. ..
SCVPS24 89 RMKIDEAIRMNTLSNQMADSAGLMREVNSLVRUBOLRNTMIELEKELMKSGIISEMVDDTMESVG..DVGEEMDEAVDEEVNKIVEQYTN. . .
dmvPS24 88 QMOMKNQLSTLRVAGSLQKSTEV[LQAMOSLVRWPELAGIMRDMSKEMMKAGIIEEMLDETMDSLE SE.ELEEEASKEVDKVLWEIT
hsvPS24 88 [LUGMRNOLAVILRVAGSLQRSTEVMKAMOSLVE (D)ETOATMRELSKEMURAIGT IFENTEDTEESMA 0F EMESEEEMEIDRITEE T
sScVPS2 90 SLRIQAVRSSDOMTRSMSEATGLLAGMNRTMNIEOLORIISMEFEKQSDLMGOROQEFMDEAIDNVM. . GDEVDEDEEADEIVNKVLDEIGVDLNSQ
dmvPS2 87 SLKIQTLKSONTMAQAMKGVTKAMONMNROLNUROTQKILODFEKQSEMMDMKEEMINDATIDDAM. . EDEGDE . EETDAVVSQVLDELGLOLGEQ. . . . .
hsVPS2 87 SLKIQTLKSNNSMAQAMKGVTKAMGTMNRQLKIEQIQKIMMEFERQAEIMDMKEEMMNDAIDDAM. .GDEEDE.EESDAVVSQVLDELGLSLTDE. .. ..
scvPS20 183 @5 .. .TEGURSIEOGEQTEQKEREEF L vt vttt ittt e ettt e e e it e et e e e e e ATEERSDTKH®LALLS. ...
dmvPsS20 177 ......AQURDVRTEDIAIEAEIESVE . . vttt et ie e ie e ea e en s E. . .AKTKATKKVLVEA......
hsvPS20 168 . .....IEMBEVBRSEPIEEKIOEN. . . ..ottt in i v....®..... VKA QAELVAAS.....
scShrub 191 @ISENKVSHUE)SWESNKIKOSENSVEDG . o v v v vttt e e e ieie e ie e e ie e EEEEDEEDEDEKALRELQAEMGL
dmShrub 183 ....TQ®. TUBEADTEDUREKAKEKKKA . « vt vt ittt in e ie e ie e en s T....TTTAVEDDD MKQLLSWSN. . ..
hsShrub 187 ... .ETVOUBNUDSITAIESKORKK . « v vttt i et it e e it it i e e e i e KEEEDDDMKELENWAGSM. .
ScVPS24 179 ... . .FEKNVDOWEDTVELAANEE . . ..ttt n e inne i eie e EQ.E EKVDEEADRMVNEMRERLRALON. . .
dmvPS24 A . .ASAARVEAEQDDEEGEELQEMQSRLASLRS .
hsVPs24 PP -
ScVPS2 CIOE@rc. .. UL T
dmvPS2 B)SASGSLSIAGGAGAQKAQAVAAGGVGGGGAAGGGGASGGGACADCADGGSGAS S@MSDADADLOARLDKLRKD .
hsVPS2 179 .. ...LSNIEB)STGGSLSVAAGGKKAE . . . ot vttt et ie ittt eeeeen s

hsShrub (CHMP4B): PBD 4ABM
scShrub (SNF7): PDBs 5FD7, 5FD9
hsVps24 (CHMP3): PBDs 3FRT, 2GD5

Figure S1, related to Figure 1. 4, Superposition of the closed helical bundles of human Vps24/CHMP3 (colored on a

sliding scale from N- (blue) to C-terminus (red)) and yeast IST1 (light blue) B, Phylogenetic tree of four core ESCRT-

III members across yeast, fly and human sequences. The percent identity relative to the Shrub protein from Drosopila

melanogaster is listed in parentheses. D, Primary sequence alignment of proteins in the phylogenetic tree, annotated

using crystal structures information when available. Helical numbering is based on the representative crystal structure.

Sc: Saccharomyces cerevesiae, dm: Drosophila melanogaster; hs: homo sapiens.



Porifera Placozoa
(Amphimedon queenslandica) (Trichoplax adherens)

Cnidaria Bilateria
(Nematostella vectensis) (Drosophila melanogaster)

Figure S2, related to Figure 2. Homology models for diverse metazoan orthologs based on the structure of fly Shrub.
The structures are shown as an open book representation of the putative monomer-monomer interface, and colored by

charge (blue, positive to red, negative).
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Figure S3, related to Figure 1. Comparison of the Shrub lattice with packing of CHMP1B subunits of a CHMP1B/IST1
copolymer. A4, Cartoon representation of a five protomer unit from the Shrub lattice and the CHMP1B subunit in
CHMPI1B/IST1 copolymer filaments. Structures are aligned based on the helical hairpin of each “yellow” protomer.
B, Superposition of the core helical hairpins from Shrub (18-95) and CHMP1B (4-82). C, Electrostatic surface
representation of the Shrub and CHMP1B hairpins (blue, positive to red, negative). D, Primary sequence alignment
of Shrub (18-95) and CHMP1B (4-82). Residues at the contact interfaces (within 5 A of the neighboring protomer)
are boxed and colored by class (acidic, red; basic, blue; polar, green; non-polar, gray). Residues involved in salt-bridge
interactions (dotted lines) indicated by residue number and with a colored circle above (Shrub) or below (CHMP1B)

the aligned sequences.
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