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Supplementary Figure 1, related to Figure 1. Determination of candidate F&H proteins in humans
by peptide array. A) Western Blot on three candidate proteins in HKC lysates showed no specific
interaction with the OCRL F&H interface. B) ITC reveals the putative F&H peptide of Dynein heavy
chain to be a non-specific interactor. C) Summary of tested human F&H peptides. Proteins labelled in
red have been validated in previous publications. Proteins in yellow have been confirmed to be non-
interactors of the OCRL-F&H motif by Isothermal Titration Calorimetry. Red residues are common to
Sesl1/2 and APPL1, blue residues are conserved in Ses proteins. Purple residues are at key positions
and fall outside the Ses/APPL1 consensus. (MS= mass spectrometry on GFP-OCRL precipitates), WB
(Western Blot) ITC (Isothermal titration calorimetry). + published in Swan et al PNAS 2010 and

Pirruccello et al NSMB 2011; * Nandez et al eLIFE 2014.

Supplementary Figure 2, related to Figure 2. Sequence conservation between Dd5P4 and
human INPP5B and OCRL. Domains are indicated by lines under the sequence alignment.
Identical residues are shaded. Boxed residues: interaction motifs for clathrin and AP2 (unique to
OCRL). Dot: catalytic residue. Arrowhead: key Rab binding residue. Starred residues:

mediate contact with F&H peptides.Residues marked in red: mutated in this study.

Supplementary Figure 3, related to Figure 2: Analysis of peptide enrichment of GFP
immunoprecipitates from A) WT vs Dd5P4":GFP-Dd5P4"™ and B) WT vs Dd5P4";GFP-Dd5P4 %524
shows that putative F&H proteins (Figure 2B) are specifically enriched in precipitates from GFP-

Dd5P4"T expressing cells.



Supplementary Figure 4: related to Figures 3 and 4. Sequences of PIO and GxcU proteins A) The
predicted PH domains of D discoideum PIO (aa 543-741) and D. purpureum PIO partial sequence (aa
200-401). Identical residues are shaded. Boxed region was used to search crystal structures with
Phyre2 B) Conservation of amino acid sequence between D discoideum and D intermedium GxcU
genes. The Rho-GEF, PH and FYVE domains are strongly conserved, as is the F&H peptide sequence

(boxed residues).

Supplementary Figure 5, related to Figure 6: GFP-Dd5P4"°°* rescues many aspects of Dd5P4"
dysfunction. A) N-terminal and C-terminal GFP fusions of Dd5P4, and an N-terminal GFP labelled
mutant of the F&H surface (W620A) all restore growth in a Dd5P4" background. N=3 independent
growth curves per genotype. B) Both GFP-Dd5P4 and GFP-Dd5P4"%2°* are largely cytosolic (as seen
in previous publications), but GFP fluorescence is found on cytosolic organelles which are not part of
the endocytic system (negative for 7KDa Dextran label).Arrowheads show GFP accumulation at
collapsing contractile vacuole. C) Re-expression of GFP-tagged Dd5P4 restores osmotically-triggered
CV fusion in cells labelled with FM4-64, N=3 independent movies per genotype, normalised to
corresponding wildtype value. D) Lifetime of GFP-labelled CVs imaged at 0.2Hz prior to fusion in
Dd5P4"; GFP-Dd5P4"T cells is not significantly different to that of Dd5P4; GFP-Dd5P4620A
expressers: n= 28 GFP-Dd5P4"" labelled events, n=67 GFP-Dd5P4"%?°* [abelled events, Student’s t-
test. All CV exocytosis events which were GFP positive either in the pre-collapse or collapse phase
were analysed. The majority of GFP-Dd5P4"" CVs are positive for GFP only in the collapse phase

(i.e are recorded as zero frames before CV collapse).

Supplementary Movie 1, related to Figure 1: Ruby-OCRL (red) and Frabin-GFP (green) are found

together on pinosomal compartments in Cos7. Images 0.25Hz. Scale Bar 3um.



Supplementary Movie 2, related to Figure 4: GxcU-GFP can be detected on phagosomes

in WT cells. Images 0.25Hz. Scale Bar 15um.

Supplementary Movie 3, related to Figure 4: GxcU-GFP can be detected on phagosomes

in Dd5P4 cells. Images 0.25Hz . Scale Bar 15um.

Supplementary Movie 4, related to Figure 5: Recruitment of a C-terminal GFP fusion of OIBP

(green). Contractile vacuoles are labelled by FM4-64 (red). Images 0.25Hz. Scale Bar 10pum.

Supplementary Movie 5, related to Figure 6: 1:1 dilution-of imaging medium with distilled water

caused an increase CV exocytosis rate in WT. Images 0.2 Hz. Scale Bar 15um.

Supplementary Movie 6, related to Figure 6: 1:1 dilution-of imaging medium with distilled water

in Dd5P4” mutants does not change CV exocytosis rate. Images 0.2 Hz. Scale Bar 15um.

Supplementary Movie 7, related to Figure 6: the collapse/fusion phase of CV exocytosis in

Dd5P4" mutants re-expressing GFP-Dd5P4. Images 0.2Hz. Scale Bar 15um.

Supplementary Movie 8, related to Figure 6: the collapse/fusion phase of CV exocytosis in
Dd5P4" mutants re-expressing F&H mutant GFP-Dd5P4"%?%A |mages 0.2Hz. Scale Bar

15um.
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SFQORHESLYRP hAPPL1 N Y Y Y Y (+)
AFHQRHETFEFRNA Frabin N Y Y Y -
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