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Fig. S1. Conservation of the ASH-RhoGAP-like module of OCRL and INPP5b. Boxed residues are mutations examined in this study (Fig. 4 and Fig. S2).
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Fig. S2. Western blots of GST pulldowns from extracts of HA-Ses1-transfected Cos7 cells showing that HA-Ses1 binds to the ASH-RhoGAP-like domains of WT
OCRL and INPP5b but not to GST or to the mutant ASH-RhoGAP-like domains of OCRL harboring the patient mutations V577E, AE585, N591K, C679W, L687P,
1768N, and A797P. All these mutations were shown previously to abolish APPL1 binding (1, 2). Clathrin heavy chain specifically binds the OCRL ASH-RhoGAP-

like domain and not INPP5B or GST alone, as expected (1).

1. Erdmann KS, et al. (2007) A role of the Lowe syndrome protein OCRL in early steps of the endocytic pathway. Dev Cell 13:377-390.
2. McCrea HJ, et al. (2008) All known patient mutations in the ASH-RhoGAP domains of OCRL affect targeting and APPL1 binding. Biochem Biophys Res Commun 369:493-499.

Fig. S3. tagRFP-t-Ses2 and GFP-OCRL colocalize on endosomal structures. Widefield microscopy. Magnification is 63x.

Fig. S4. GFP-OCRL and tagRFP-t-Ses1 colocalize on macropinosomes generated by overexpression of Hras''?C. Widefield image from live cells. Magnifica-

tion is 63x
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Majority AGQSPVSPE--——-—--- TSEFSRLED

T T T

300 310 320

1 1 1
maccaca 10%a APHGPLD--—--———-—- VAPFARLHE 215
pan 109%a BPHER].D——————-—==- MAPFARLHE 229
faml09%a homo BPHERT.D——————————— MAPFARLHE 229
tetraodon 109a VGEWPLVDLD-—----- PLQIFQORLHD 219
monodelphis 109a LVPEDEFEEG--—------ ATPFSRLHD 229
sus 109%a VPNGPLD SVPETQLHE 199
gallus 109%a GDTGTAE ISAFCRLHE 216
gallus 109 ALQESPVSPE———~——-~~ TTCFAKLHH 229
bos 109 PMG---LVEEGGSRP----AGRGLAEWELQGPASLLLG-——============ RGQSPVSPE----—==—~ TSCFSTLHE 229
mouse 109b SIG---TVEERGIRP----IGRDLTEWELQGPASLLLS-———=========—-| MGQSPVSPE-—--———=—- SSCFSTLHD 229
rat 109b SMG---TVEERGIRP----IGRDLTEWELQGPASLLLS—————=—==—==—=—-| MGQSPVSPE-———————- TSEFSTLHD 229
faml09%b hsap PVG---LVEEAGSRS----AGWGLAEWELQGPASLLLG--——————-——————— KGQSPVSPE———--———- TSEFSTLHD 229
tetracdon 2 R-—==—— AISQKCPTWLRRNALITPLN--GPATR-———===——————=——=== VGEWPLVDLD-—--—-~ PLODFQORLHD 219
macaca 109 PVG---LVEEGGSRS----SGRGLAEWELQGPASLLLG--————————————— TSEFSTLHD 229
monodelphis dom 109b PR----- LPAPSTR-——-—-- RRLADSYPWGPAGPPLN-——————————————| TSEFSKLHG 221
ornithorhychus 109b PN-------SGGPMG----EPPPLPPPRHPTGRGSLPA-- TACFARLHD 223
sus 109b PLG---LVEEGGSRP----TGRGMAEWELQGPANFLLG-——————==—=———~ TS(FFSTLHD 229
canis 109b PED---LVEERGSRP----AGRGLAEW--QGPAGLFLG-——————==—————— TSYFSMLHEN 227
ses PA LMSKQDANGNGSPSGTPRAQRRPTPAPAIANSVFYPDVRDPGAA-——————-] NNNHSTVNGAERQRRQVKALEEFARNHE 272
aedes cgl2393 PVPTGHQPPSESITTSTNSSNRPIQATTNSTSGGSALNMVDLLA-—-—————— IVGDGTDG---TATAPSEEYTFEEMHR 262
anopheles cgl2393 AAPTVHSPTVPDIGKLSPSADPTADGPVSRKATVTATKSSDAIA-———————— SMANGDQOORPLERGSVASF$FEAMHS 263

dpseu cgl2393
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Consensus #1
Majority WYGQEIMELRREWLQ-RAKQS@P-—-——————————=——=
1 1 1 1
330 340 350 360

maccaca 10%a CYGQEIRALIRGQWLS—SRVE}P : : 235
pan 109%a CYGQEIRALRGOWLS-SRVQP 249
faml09a homo CYGQEIRALRGOWLS-SRVQP 249
tetraodon 10%a YYGOQVKEAREEWRKSQGKEEQRGEGEVTDLG 251
monodelphis 109a WYGQEILALRSEWQQ-SRGQP 249
sus 109a WYGQEVRALRSQWLR-SQAQL 219
gallus 10%a RYGREVAQLRODWQH-RQCQHRP 238
gallus 109 WYGQEIAALRQOEWQE-RQOKRGHP 251
bos 109 WYGREIMELRRAWLQ-RAQEN@PECKDQDRP 259
mouse 109b WYGKEIMELRRGWQQ-RAKGS@TENKSQONRP 259
rat 109b WYGKEIMELRRRWQQ-RAKGS@PESKPHNRP 259
faml109b hsap WYGQEIVELRQCWQK-RAQGSHSKCEEQDRP 259
tetracdon 2 YYGOOVKEAREEWRKSKGKEEQRGEGEVTDLGVKPRTRK . 259
macaca 109b WYGOEIMELRQCWQO-RAQRSGPKCEEQDKP 259
monodelphis dom 109b WYGQEITGLRREWLOQARALAG WVKGS 249
ornithorhychus 109b WFGQEIAELRREWRAQRRGQS 244
sus 1090 WYGQEIMELRRVWLO-RAQGS@PEHEQQDRP 259
canis 109 WYGQEIVELRQRWLO-RAWASRLERENRDGH 257
ses PA RERRELMPDVSAYRERQ---G@PLIQL 296
aedes cgl2393 QLGVPVLADLKARKMAMEKSE@PLIMF 289
anopheles cgl2393 ALGVPVLADLCKWNASRQELE@QQQQQ 290
dpseu cgl2393 HFRKELMPGIVAYRATQ---KQPLI 300

Fig. S5. Conservation of a region of homology in Ses1/Fam109a, Ses2/Fam109b, and invertebrate DSes/CG12393. The C-terminal region of Ses-like proteins is
poorly conserved apart from the heavily conserved F-x-x-x-H motif (F&H) at or near the C terminus (red box).
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Movie S1. A 0.2-Hz widefield microscopy movie of a Cos7 cell transfected with OCRL, TagRFP-T-Ses2, and GFP-APPL1. Spontaneously generated macro-
pinosomes are initially APPL1 positive and then shed this protein. Some of them acquire Ses2 upon shedding APPL1.

Movie S1

-

Movie S2. A 0.2-Hz widefield microscopy movie of a Cos7 cell transfected with OCRL, TagRFP-T-Ses2, and GFP-APPL1. Spontaneously generated Ses2-positive
macropinosomes shed Ses2 and acquire APPL1 on treatment (wortmannin) with the PI3’-kinase inhibitor wortmannin.

Movie S2
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