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Figure S1. Pharmacological inhibition of Vps34 rapidly dissociates PI3P-binding proteins from EEs (related to Fig. 1C).
(A) Dissociation of fluorescent PI3P-binding domains. Images of Balb 3T3 cells transfected with YFP-PXpsophox MSCV (p40PX)
or EGFP-2xFYVEr:s MSCV (2xFYVE) and after 48 hrs treated with various concentrations of VPS34-IN1 for 1 and 4 hrs. (B)
Images of cells transfected either with YFP-PXpraophox?Q MSCV (p40PXR7Q), YFP MSCV, EGFP-2xFYVEm:125 MSCV
(2xFYVE®?%S), or EGFP MSCYV after 48 hrs post-transfection. (C-D) Dissociation of EEA1. Balb 3T3 cells were treated with
various concentrations of IN1 for 1 and 4 hrs, fixed, permeabilized, and stained with mAb against EEA1 and anti-chicken
IgG AF>%. Colocalization analysis was performed by plotting fluorescence intensity profiles along white dashed lines. Cell
borders are indicated by fine dotted lines and nuclei by fine dashed lines. Bars, 10 um.
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Figure S2. Rapid restoration of endosome-associated EEA1 after VPS34-IN1 washout (related to Fig. 1E). Subcellular
distribution of EEA1 in untreated and VPS34-IN1 (IN1)-treated Balb 3T3 cells after IN1 washout. Cell borders are indicated
by fine dotted lines and nuclei by fine dashed lines. Bars, 10 um.
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Figure S3. Original raw blots and unprocessed ECL images of EEA1 and B-actin used as a representative western blot in
Fig. 1F of the manuscript. The original membrane with various samples (A), including samples presented in Fig. 1F
(labeled lines), used for staining against EEA1 (B), and -actin (C) after stripping off the anti-EEA1. The expected
molecular weight of EEA1 was 170 kDa. For staining of EEA1 we used rabbit monoclonal antibody (C45B10 #3288 - Cell
signaling 1:1,000) followed by anti-rabbit IgG-POD (Jackson 1:50,000). For staining of p-actin we used mouse monoclonal
antibody (Millipore, Cat.No. MAB1501; 1:80,000) followed by anti-mouse IgG-POD (Jackson 1:50,000). The reaction was
visualized using SignalFire (TM) Plus ECL Reagent (Cell Signaling, 12630S, LOT No:6). The molecular weight markers
used in these experiments are PageRuler Prestained Protein Ladder (Thermo Scientific, Product: 26616, LOT: 00515508).
For blotting, we used PVDF membranes (Merck Millipore, size: 0.45um, Immobilon-P Transfer Membranes CAT:
IPVHO00010, LOT: R6PA1239C). M, marker line. Densitometric analysis of western blot signals shown in A, analyzed by
Image J 1.53 software and normalized to actin signal used as a loading control. We first calculated the normalization factor
for every lane according to the formula: Lane normalization factor = Observed signal of actin for every lane/Highest observed
signal of actin for the blot. Following that, Normalized experimental signals were calculated as the Observed experimental

signal/Lane normalization factor ratio.
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Figure 54. Dissociation of early endosomal sorting nexins (SNX) after PI3P depletion (related to Fig. 1H). Representative
images (N=8-12) of internalized Tf-AF*® and SNXs (SNX1 and SNX3) in untreated and VPS34-IN1-treated Balb 3T3 cells.
In untreated cells, Tf-AF#8 (50 ug/ml) was added directly to the tissue culture medium, whereas in 3uM IN1-treated cells
Tf-AF*% was added 15 min after IN1, without IN1 washout, and incubated for 45 min. The antibodies used are listed in
Table S1, and each marker is described in Table S2. Insets present zoomed area box. Cell borders are indicated by fine
dotted lines and nuclei by fine dashed lines. Bars, 10 pm.
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Figure S5. Colocalization analysis of internalized Tf with membranous organelle markers in long-term PI3P-depleted
cells (related to Fig. 3). (A) Colocalization of internalized Tf-AF** (45 min) with Rab5a, Rablla, APPL1, and Lamp1 in
control and 24 hrs IN1-treated (3 uM) Balb 3T3 cells. Shown are the representative confocal images (N=8). Cell borders are
indicated by fine dotted lines and nuclei by fine dashed lines. Bars, 10 um. (B) Quantification of APPL1 signal by Image]
analysis. Dots represent the Total Corrected Cell Fluorescence (TCCF) of individual cells in a representative experiment
(N=3), and red bars the median value (C). The 3D colocalization of Tf with organelle markers and organelle markers with
Tf in control and 24 hrs IN1-treated cells based on M1/M2 coefficients of pixel overlap measured across the Costes-
algorithm thresholded z-stacks of confocal images. Data represent mean+SEM per cell (number of cells indicated within
bars).
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Figure S6. Colocalization analysis of internalized Tf with Rab11a in short-term PI3P-depleted cells (related to Fig. 3). (A)
Representative (N=13) images of internalized Tf-AF** (10 min uptake) and Rab11la in control and IN1-treated Balb 3T3
cells. Cell borders are indicated by fine dotted lines and nuclei by fine dashed lines. Bars, 10 um. (B) Representative (N=25)
focal-plane images of internalized Tf-AF>** (45 min uptake) and Rab11la in control and 60 min IN1-treated cells. Inserts
present zoomed area box. Colocalization analysis was performed by plotting fluorescence intensity profiles along white
dashed lines. Cell borders are indicated by fine dotted lines and nuclei by fine dashed lines. Bars, 10 pm.
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Figure S7. Subcellular distribution of internalized Tf relative to mature late endosomes in short-term PI3P-depleted
cells (related to Fig. 3). Representative (N=8-12) images of internalized Tf-AF** (45 min uptake) and EE internal membrane
budding markers and steady-state LE markers in control and IN1-treated Balb 3T3 cells. Antibody reagents used are listed
in Table S1, and each marker is described in Table S2. Cell borders are indicated by fine dotted lines and nuclei by fine
dashed lines. Bars, 10 pm.



0 min

5 min

10 min

20 min

30 min

60 min

120 min

Figure S8. Reorganization of Rablla endosomes in PI3P depleted cells (related to Fig. 4). Representative images (N=8-12)
of simultaneously stained EEA1 and Rab11a in control (0 min) and 10-120 min IN1-treated Balb 3T3 cells. Cell borders are
indicated by fine dotted lines and nuclei by fine dashed lines. Bars, 10 pm.
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Figure S9. Subcellular distribution of Rablla-positive compartments in Balb 3T3 and HeLa cells treated for 120 mins
with PI3K inhibitors (related to Fig. 4).
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Figure S10. Restoration of pericentriolar Rabl1la accumulation after lifting the reversible Vps34 inhibition (related to Fig.
4F and 4I). Representative images (N=6-8) of Rab11a distribution (red fluorescence) relative to centrosomes stained by vy-
tubulin (green fluorescence) after 120 min of IN1-treatment followed by IN1 washout and incubation in IN1-free medium

for 2-30 min. Cell borders are indicated by fine dotted lines and nuclei by fine dashed lines. Bars, 10 pm.
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Figure S11. Restoration of pericentriolar Rabl1la accumulation after lifting the reversible Vps34 inhibition is dynein
dependent (related to Fig. 4H and 4I). Representative images (N=6-8) of Rab11a distribution relative to centrosomes (y-
tubulin, green fluorescence) after 120 min of IN1-treatment followed by IN1 washout and incubation in IN1-free medium
containing 250 uM Ciliobrevin D (Cib D) for 0-30 min. Cell borders are indicated by fine dotted lines and nuclei by fine
dashed lines. Bars, 10 pm.
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Figure S12. Co-localization of Rabl1la with the Golgi markers in long-term PI3P-depleted cells (related to Fig. 5). (A)
Representative images (N=10-12) of Rab11a and cis-Golgi (GM130), medial/trans-Golgi (Gs15), and trans-Golgi network
(Vtila and TGN38) markers in control and IN1-treated Balb 3T3 cells. Insets present zoomed area box. Cell borders are
indicated by fine dotted lines and nuclei by fine dashed lines. Bars, 10 um. (B) The 3D colocalization of Rabl1a with the
Golgi markers based on M1/M2 coefficients of pixel overlap measured across the Costes-algorithm thresholded z-stacks of
confocal images. Data represent mean+SEM per cell (number of cells indicated within bars).
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Figure S13. Colocalization of Rab11-FIP5 with internalized Tf and Rab5a in PI3P-depleted cells (related to Fig. 7). (A)
Representative (N=8-12) images of internalized Tf-AF* (45 min uptake) and Rab11-FIP5 (FIP5) in control and IN1-treated
Balb 3T3 cells. (B) Representative (N=8-12) images of endogenous Rab5a and FIP5 in control and IN1-treated cells. The
antibodies used are listed in Table S1, and each marker is described in Table S2. Insets present zoomed area box. Cell
borders are indicated by fine dotted lines and nuclei by fine dashed lines. Bars, 10 um.
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Figure S14. Prolonged expression of PI3P-binding domains alters TfR trafficking (related to Fig. 8). Balb 3T3 cells were
transfected with EGFP-2xFYVE MSCV, YFP-p40PX-MSCV, YFP-p40PX®7Q-MSCV, or YFP-MSCV. 48 hrs after transfection
(p-t.), the cells were incubated for 45 min with Tf-AF5% at 37°C and analyzed by confocal microscopy. Arrowheads point to
the juxtanuclear endosomes loaded with internalized Tf-AF>%. Cell borders are indicated by fine dotted lines and nuclei by
fine dashed lines. Bars, 10 pm.
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Figure S15. Pulse-chase analysis of TR recycling in YFP-PX and EGFP-2xFYVE transfected cells (related to Fig. 8). Balb
3T3 cells transfected for 48 hrs either with EGFP-2xFYVE-MSCV or YFP-PX-MSCV were incubated 45 min at 37°C with
AF5-Tf (pulse), chased 0-30 min at 37°C in medium containing unlabeled Tf, and analyzed by confocal imaging.
Colocalization analysis was performed by plotting fluorescence intensity profiles along white dashed lines. Cell borders
are indicated by fine dashed lines and nuclei by fine dotted lines. Bars, 10 pm.
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Figure S16. Colocalization of EGFP-2xFYVE and YFP-PX with Rab9a and APPL1 (related to Fig. 8). (A-B) Balb 3T3 cells
were transfected either with EGFP-MSCV, EGFP-2xFYVEC25-MSCV, EGFP-2xFYVE-MSCV, or YFP-p40PX-MSCYV for 48
hrs. Fixed and permeabilized cells were stained with rabbit Abs against Rab9a (A), Vps35 (B), and APPL1 (C), followed by
the secondary anti-rabbit AF** Abs. Cell borders are indicated by fine dotted lines and nuclei by fine dashed lines. Bars, 10
pm.
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Supplementary tables

Target

molecule

Reagent

Table S1. List of antibody and ligand reagents used in this study

Reference

Rab proteins

Rabbit polyclonal (Thermo Fisher Scientific, Cat.No. PA3-

Rab4 Kane et al., 2019
912)
Rab5a Rabbit monoclonal (Cell Signaling, Cat.No. 3547) ad sc28570 - Meister et al., 2014
Mouse monoclonal (Cell Signaling, Cat.No. 46449) ad 46449 - Malik et al., 2019
H t al., 2015; Hubert et al.,
Rab7a Rabbit monoclonal (Cell Signaling, Cat.No. 9367) ZO(Eg aa ubereta
Mouse monoclonal IgGi (Santa Cruz Biotechnology, . .
Rab8 G tti et al., 2020
abea Cat.No. sc-81909) lacometiieta
Rab9a Rabbit monoclonal (Cell Signaling, Cat.No. 5118) Liu et al., 2012
Rabbit monoclonal (Cell Signaling, Cat.No. 5589) .
Rab11 d 5589 - Di Matteo et al., 2017
abiia Mouse monoclonal IgG: (Proteintech, Cat.No. 67902-1-Ig) . Fateocta
Membranous organelle effector proteins and markers
HRS Rabbit monoclonal (Cell Signaling, Cat.No. 15087) Jones et al., 2020
APPL1 Rabbit monoclonal (Cell Signaling, Cat.No. 3858) Jung et al., 2017
ad 40-5700 - Mu et al., 1995;
Si t al., 1998;
EEA1 Chicken polyclonal (Invitrogen, Cat.No. 40-5700) 1m.onsen ‘_3 .a
Rabbit Jonal (Cell Signals Cat.No. 3288) Christoforidis et al., 1999;
abbit monoclonal (Cell Signaling, Cat.No. .
onocio & & © ad 3288 - Jimenez-Orgaz et al.,
2018; Tan et al., 2020
Lamp1l Rat monoclonal IgGza (BD Pharmigen, Cat.No. 553792) Belaid et al., 2014; Garg et al., 2011
GM1 Alexa Fluor CTxB 488 conjugate (Invitrogen, Cat.No. Bavari et al,, 2002
C22841)
Transferrin Alexa Fluor 594 (Invitrogen, Cat.No. TI3343) .
] . ad TI3343 - Steinert et al., 2008
Transferrin Alexa Fluor 555 (Invitrogen, Cat.No. T35352) .
] . ad T3535 - Razi et al., 2009
TfR (CD71) Transferrin Alexa Fluor 488 (Invitrogen, Cat.No. T13342)
. ad T13342 - Barysch et al., 2010
Monoclonal antibody, clone R17 217.1.3 (rat IgG2a; ATCC L,
mADb - Mahmutefendi¢ et al., 2011
TIB 219).
GS15 Mouse monoclonal IgG: (BD Biosciences, Cat.No. 610960) Williams et al., 2014
GM130 Mouse monoclonal IgG: (BD Biosciences, Cat.No. 610823) Bagh et al., 2017
Crawford et al., 2017; W d
Vtila Mouse monoclonal IgG: (BD Biosciences, Cat.No. 611220) rawlorc et a ong an

Munro, 2014

17



Sheep polyclonal (Bio-Rad AbD Serotec Limited, Cat.No.

TGN-38 AHP499G) Tenorio et al., 2016
SNX1 Mouse monoclonal IgG: (Santa Cruz Biotechnology, Cat.
No. Sc-376376)
SNX3 Rabbit polyclonal (Proteintech, Cat.No. 10772-1-AP) McGough et al., 2018
Rabbit polyclonal (Invitrogen, Cat.No. PA5-101907)
SNX4 Mouse monoclonal IgG2a (Santa Cruz Biotechnology, Cat. -
No. sc-271147)
Walia et al., 2019; I t d
Rab11FIP3 Rabbit polyclonal (Proteintech, Cat.No. 25843-1-AP) anaectd annantiono an
Emeri, 2021
Rab11FIP5 Rabbit polyclonal (Proteintech, Cat.No. 14594-1-AP) He et al., 2018
Cytoskeleton
Actin Mouse monoclonal (Millipore, Cat.No. MAB1501) Treda et al., 2016
Gamma . .
tubulin Mouse monoclonal IgG: (Invitrogen, Cat.No. MA1-19421) Simula et al., 2018
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Table S2. Reported subcellular localization and function of used markers

Marker Subcellular localization and function

Markers of the EE, ERC, TGN, and their activity at EE-ERC-TGN interface

Recruits to membranes of a subset of cortical pre-EEs. Displays the size of a subset of pre-EEs.

Defines a subset of precursor EEs, which are stable sorting stations - often called very early
APPL1 endosomes or pre-EEs. Enables rapid cargo recycling (Kalaidzidis et al., 2015). APPL1 localizes to a

subset of Rab5-positive endosomes via interaction with Rab5 and competes with EEA1 for Rab5

binding (Zoncu et al., 2009; Diggins and Webb, 2017).

Displays the tubular recycling domain of EEs.

Occupy distinct domain than Rab5 at EEs (Sonnichsen et al., 2000). Reported to be >90% (Marzesco et

al., 1998) and almost 100% (Mari et al., 2001) membrane-associated. Activates on EEA1-positive EEs
Rab4 and generates a highly dynamic tubular domain. Activates Arll, which recruits BIG1 and BIG2 and

thereby activates ARF1 and ARF3 to promote assembly of AP-1 and AP-3 and GGA-3 (D'Souza et al.,

2014). Constantly nucleates Rab4 domain at Rab5-positive endosomes and generates Rab4-positive

tubules that mediate the exit of recycling cargo from EEs (Rink et al., 2005).

Displays the vacuolar domain of EEs.

Rab5-positive endosomes are continuously generated/renewed in the cell periphery and move
toward the cell center while growing in size (Rink et al., 2005). Reported to be ~50% in a membrane-
associated form (Massignan et al., 2010; Liu and Grant, 2015). Targeted to membranes of EEs by
Rabex-5/Rabaptin-5 complexes (Zhu et al., 2009). Activates generation of phosphatidylinositol
(PtdIns)3P (PI3P) and generates PI3P-domain at early endosomes. Binds a large number of effector
proteins, including EEA1 (required for fusion of endosomes) and Hrs/HGS (required for sorting of
ubiquitinated cargo) (Frankel and Audhya, 2018). Excludes RAB-10 and thereby prevents the
progression of membranes at the Golgi—endosomal interface, including the progression of EE
membranes towards the ERC (Sasidharan et al., 2012).

Rab5a

Recruits to Rab5-positive EE and Rab7a-positive LE membranes.
Sole class III phosphoinositide 3-kinase that generates PI(3)P (Marat and Haucke, 2016; Schink et al.,
Vps34 (PI3 2016). In complex with Vps15, Beclinl, and UVRAG targets early endosomes through the interaction
Kinase Class III) between Vpsl5 and Rab5 (Murray et al., 2002). Through autophagy-specific subunit, ATG14 recruits
to contact sites between mitochondria and the ER for localized PI3P production and the formation of
autophagosome precursors (Hamasaki et al., 2013).

Displays EE membranes
Sorting nexin 1. Enriched on tubular elements of the early endosome membrane (Cozier et al., 2002;
Carlton et al., 2004). Binds preferentially to highly curved membranes enriched in PtdIns(3)P or
PtdIns(3,5)P2 through its PX domain. For efficient membrane association, SNX1 also requires a
SNX1 functional BAR domain (Carlton et al., 2004). Colocalizes with SORT1 to tubular endosomal
membrane structures called endosome-to-TGN transport carriers (ETCs), which are budding from
early endosome vacuoles (Mari et al., 2008). Acts in part as a component of the SNX-BAR retromer. It
regulates tubular-based endosome-to-TGN retrieval of the CI-MPR and SORT1 (Carlton et al., 2004;
Mari et al., 2008). Regulates the targeting of internalized epidermal growth factor receptors for
lysosomal degradation (Cozier et al., 2002).

Displays EE membranes.

Sorting nexin 3. Associated with the early endosomes through a single PI3P lipid-binding PX
domain. Mediates the transport of anti-TfR from the early to the recycling endosome (Xu et al., 2001;
Chen et al., 2013). Interacts with the Vps35 component of retromer (Lucas et al., 2016). SNX3-
retromer complex mediates the retrograde endosome-to-TGN transport of WLS (McGough et al.,
2018; Harterink et al., 2014). Recruits to phagosomes (Chua et al., 2013).

SNX3
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EEA1

Recruits to the vacuolar domain of EEs and indicates PI3P membrane composition.

Rabb5 effector protein present at the subdomain of EEs that acts as a tether for incoming vesicles
during homo- and heterotypic fusion of EEs. Defines a subset of EEs (Simonsen et al., 1998; Wilson et
al., 2000).

HRS

Recruits to a subset of EEA1-negative peripheral pre-EEs and vacuolar domain of EEs. Displays the PI3P
domain of EEs and the site of MVB biogenesis.

ESCRT-0 component that initiates the formation of multivesicular body (MVB) vesicles (McCullough
et al., 2013). Localizes in a population of peripheral EEAl-negative endosomes distinct from APPL1-
containing endosomes and EEA1-positive endosomes (Flores-Rodriguez et al., 2015). Contains PI3P-
binding FYVE domain and localizes at different regions than EEA1 of EEs (Raiborg et al., 2001).

TfR

Traffics the endosomal recycling route (PM-pre-EE-EE-ERC-PM). Displays a significant retention localization
within the ERC.

TR localizes at the PM and after binding of the ligand (Tf) undergo rapid clathrin-dependent
endocytosis, internalization into several subsets of pre-EEs, sorting into the tubular domain of EEs
and recycling via the fast (Rab4-dependent) and slow (Rab11-dependent) recycling route (Grant and
Donaldson 2009; Kalaizidis et al., 2015; Villasenor et al., 2016, Mahmutefendi¢ et al., 2017).

Rab1lla

Displays a subset of REs within the ERC and recycling carriers that tether to PM.

Localizes at the ERC in the pericentriolar region (Sénnichsen et al., 2000) and peripheral recycling
vesicles around the cellular tips where it regulates their tethering to PM (Takahashi et al., 2012). In
BHK21 cells, almost the entire intracellular pool in a membrane-bound form (Chen et al., 1998); in
N2a cells, 65% in a membrane-bound form (Massignan et al., 2010). Functions along the same
sequence with ARFs (especially ARF1 and ARF3) at the ERC (Takahashi et al., 2012). Associates with
late Golgi/TGN compartments (Goud et al., 2018).

GM130

Resides at membranes of the cis-Golgi.

Cis-Golgi localized member of the Golgin family. Attached to the membrane via GRASP65 (rev by
Witkos and Lowe, 2016). Cycles via membranous tubules between the cis-Golgi and late IC stations
(Marra et al., 2001).

GS15

Displays transport between medial- and trans-Golgi.

A v-SNARE that complexes with t-SNAREs syntaxin-5, GS28, and Ykt6 (Xu et al., 2002). Mainly
found in the medial-Golgi and adjacent tubulo-vesicular elements. Redistributes from the Golgi to
the endosomes when the recycling endosome is perturbed, suggesting that GS15 may cycle between
endosomes and the Golgi (Tai et al., 2004).

Vtila

Displays entry sites of EE/RE derived carriers to the TGN.

Found predominantly on the Golgi and TGN (Kreykenbohm et al., 2002). Interacts with STX6 and
ST16 to form TGN-localized t-SNARE complex involved in the retrograde transport between
EEs/REs and TGN (Mallard et al., 2002). May also form the t-SNARE complex STX5 and STX16 at
the cis- and medial-Golgi membranes (Mallard et al., 2002).

TGN-38

Traffic TGN-PM-EE-RE-TGN route. Displays a major retention localization within the TGN.
Integral membrane protein predominantly localized in the TGN. Travels TGN-PM-EE-RE-TGN
route and delivered to TGN via REs (Mallet and Maxfield, 1999).

Rab9a

Displays intermediates in the transport between TGN and EEs, and membrane domains of LEs distinct from
Rab7-positive domains.

Localizes at LEs and the Golgi. Reported to be ~95% in a membrane-bound form (Seaman et al.,
2009). At LEs, defines distinct domain than Rab7 (Barbero et al., 2002). Detected at Rab5-EEs before
Rab/Rab7a conversion (Gillingham et al., 2014). Acts downstream of Rab5a and inactivates Rab5a
by recruiting Rab5 GAP SGSM3 (Gillingham et al., 2014). It can be activated at TGN and mediate
transport to EEs and either transport or conversion from EEs to LEs (Kucera et al., 2016). Recruits
Rab36 GAP RUTBC2 and inactivate Rab36 in the endosomal system (Nottingham et al., 2012).
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Rab8a

Displays the subset of REs within the ERC and exocytic vesicles derived from the TGN. Indicates tubulation.
Localizes at the ERC (Rahajeng et al., 2012; Vetter et al., 2015), PM (Weekes et al., 2016), late TGN,
exocytic vesicles (Grigoriev et al., 2011), and stressed lysosomes (Eguchi et al., 2018). In BHK21
cells, almost the entire intracellular pool is in a membrane-bound form (Chen et al., 1998). It can be
activated at Rab11-positive membranes by recruitment of Rabin8 (Rab8-GEF) to Rab11-GTP and
mediate the conversion of Rab11-positive membranes to Rab8-positive membranes (Vetter et al.,
2015). Rabin8 also recruits Rab8 at ARF6-REs (Homma and Fukuda, 2016). ARF6 regulates Rab8a,
and both stimulate the formation of recycling tubules and cell protrusions (Kobayashi and Fukuda,
2012). At late Golgi/TGN compartments, Rab6a mediates recruitment of Rab8a to exocytic vesicles,
and Rab8a is required for their fission from the Golgi (Grigoriev et al., 2011; Goud et al., 2018).
Mediates Golgi-to-RE transport in polarized MDCK cells (Babbey et al., 2006). Localizes to tubular
membranes (Perdnen et al., 2011). MICAL-L1 recruits Rab8a to tubular endosomes (Sharma et al.,
2009; Giridharan et al., 2012; Kobayashi et al., 2014).

Rab11FIP3

Displays the ERC.

Rab11-Family Interacting Protein 3. Effector of Rab11 GTPases (Horgan and McCaffrey, 2009). Its
binding to Rabl1la is dependent upon a conserved carboxyl-terminal amphipathic alpha-helix
(Prekeris et al., 2003). FIP3 recruits to recycling sorting endosomes by active Rab11 leading to the
formation of a heterotetrameric Rab11-FIP3 complex. FIP3 recruits a dynein motor complex that
moves cargo to the pericentrosomal ERC (Horgan et al., 2007; Horgan et al., 2010). FIP3 localizes to
the ERC and is required for structural integrity and pericentrosomal positioning of the ERC
(Horgan et al., 2007; Horgan et al., 2004). It binds to Rab11 and Arf6 simultaneously to form a
ternary complex (Fielding et al., 2005).

Rab11FIP5

Displays EEs and tubular recycling endosomes.

Rab11-Family Interacting Protein 5. It can be targeted to membranes independently of Rab11, and
Rab11 might be required to stabilize FIP5 association with membranes (Meyers and Prekeris, 2002).
FIP5 associates with peripheral tubular recycling endosomes, from where it regulates the sorting of
internalized receptors to a slow recycling pathway (Schonteich et al., 2008). FIP5 is known to bind
motor protein kinesin II which is required for directing endocytosed proteins into the same
recycling pathway (Schonteich et al., 2008). Rab11FIP5 is part of FERARI complex and provides the
link to Rab11 (Solinger et al., 2020).

Lampl

Displays a subset of LE limiting membranes and LE-derived organelles (LRO) and transport carriers.
Mainly present on LEs and lysosomes and at low levels on the PM and EEs (Cook et al., 2004;
Janvier and Bonifacino, 2005). Reaches the PM through LRO secretion in a process that requires
Rab27a and Gadkin, which recruits AP1 and AP2 (Laulagnier et al., 2011). Present at the early
subset of Rab7-positive and Rab7-negative LE membranes and Rab7-positive subset of late LE
membranes (Humphries et al., 2011). Present at limiting membranes of LEs. Traffic to lysosomes via
the direct route (TGN-EE-LE-Ly) or indirect route (TGN-PM-EE-LE-Ly) (Cook et al., 2004; Lebrand
et al., 2002; Janvier and Bonifacino, 2005).

Rab7a

Displays a subset of LE limiting membranes.

Small GTPase that controls transport towards late endosomes and lysosomes (Bucci et al., 2000).
Localize at both EEs and LEs. Reported to be ~95% in a membrane-bound form (Seaman et al.,
2009). Dispensable for transferring cargo from the LE/MVB to the lysosome and endocytic organelle
maintenance (Vanlandingham and Ceresa, 2009). Defines a distinct domain of LEs than Rab9
(Barbero et al., 2002). Recruits retromer on endosomes (Rojas et al., 2008).

GM1

Displays luminal membranes of LEs and PM.
Ganglioside (glycosphingolipid) that can be found at the PM and luminal membranes of LEs
(Mobius et al., 1999).
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