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This study by Lapao et al. uncovers a novel role for the Rab27A effector SYTL5 in regulating mito-
chondrial function and mitophagy under hypoxic conditions. Using a range of imaging and func-
tional assays, the authors demonstrate that SYTL5 localizes to mitochondria in a Rab27A-dependent
manner and impacts mitochondrial respiration and metabolic reprogramming. While the findings are
solid and valuable in the area of cancer biology, further mechanistic clarity and improved imaging
would strengthen the conclusions.

Abstract SYTL5 is a member of the Synaptotagmin-Like (SYTL) protein family that differs from
the Synaptotagmin family by having a unique N-terminal Synaptotagmin homology domain that
directly interacts with the small GTPase RAB27A. Several SYTL protein family members have

been implicated in plasma membrane transport and exocytosis, but the specific function of SYTL5
remains unknown. We here show that SYTL5 is a RAB27A effector and that both proteins localise to
mitochondria and vesicles containing mitochondrial material. Mitochondrial recruitment of SYTL5
depends on its interaction with functional RAB27A. We demonstrate that SYTL5-RAB27A positive
vesicles containing mitochondrial material, autophagy proteins and LAMP1 form during hypoxia
and that depletion of SYTL5 and RAB27A reduces mitophagy under hypoxia mimicking condi-
tions, indicating a role for these proteins in mitophagy. Indeed, we find that SYTLS5 interacts with
proteins involved in vesicle-mediated transport and cellular response to stress and that its depletion
compromises mitochondrial respiration and increases glucose uptake. Intriguingly, SYTL5 expression
is significantly reduced in tumours of the adrenal gland and correlates positively with survival for
patients with adrenocortical carcinoma.

Introduction

The Synaptotagmin-Like (SYTL) protein family consists of 5 members (SYTL1-5), each containing an
N-terminal Synaptotagmin homology domain (SHD) and two C-terminal C2 lipid-binding domains.
The SHD domains of SYTL1-5 have been found to directly interact with the small GTPase protein
RAB27 (Kuroda et al., 2002a; Kuroda et al., 2002b). The C2 domain is generally involved in
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phospholipid binding and interacts with cellular membranes (Nalefski and Falke, 1996), either in a
calcium-dependent or calcium-independent manner (Nalefski and Falke, 1996; Galvez-Santisteban
et al., 2012). Calcium was shown to be required for SYTL3 and SYTL5 phospholipid binding activity
(Kuroda et al., 2002a; Fukuda, 2002), whereas SYTL2 binding to phosphatidylserine (PS) was inhib-
ited by calcium (Yu et al., 2007).

The SYTL protein family is generally involved in plasma membrane transport and exocytosis
(Kuroda et al., 2002b; Galvez-Santisteban et al., 2012), mostly through their binding to RAB27
proteins. The main functions of RAB27 are related to vesicle budding, delivery, tethering and fusion
with membranes (Fukuda, 2013), and its activity is regulated by a cyclic activation and inactivation
state depending on its binding to guanosine-5'-triphosphate (GTP) or guanosine diphosphate (GDP),
respectively (Fukuda, 2013). RAB27A and RAB27B are the two RAB27 isoforms found in verte-
brates (Fukuda, 2013), and their binding to effector proteins occurs only when they are bound to
GTP (Fukuda, 2013). SYTL5 binds to the GTP-bound RAB27A form, indicating its possible role in
membrane trafficking events (Kuroda et al., 2002a).

Functional mitochondria are fundamental for normal cellular metabolism. Mitochondria are
the primary source of adenosine triphosphate (ATP) obtained through oxidative phosphorylation
(OXPHQOS) and are important for cellular calcium homeostasis, lipid metabolism, reactive oxygen
species (ROS) generation, and detoxification (Montava-Garriga and Ganley, 2020). Mitochondria
can integrate and generate signalling cues to adjust their metabolism and biogenesis to maintain
cellular homeostasis (Montava-Garriga and Ganley, 2020; Martinez-Reyes and Chandel, 2020).
Mitochondrial function and health are tightly regulated by several quality control processes involving
targeting of parts of mitochondria to lysosomes for degradation, including macromitophagy (Allen
et al., 2013; Lazarou et al., 2015; selective degradation of mitochondria by autophagy), piecemeal
mitophagy (Le Guerroué et al., 2017, Abudu et al., 2021), mitochondrial-derived vesicles (MDVs;
Neuspiel et al., 2008; Soubannier et al., 2012), and vesicles derived from the inner mitochondrial
membrane (VDIMs; Prashar et al., 2024). It has also been found that damaged mitochondria can be
directly released to the extracellular space (Choong et al., 2021), either contained within extracel-
lular vesicles (Phinney et al., 2015) or by mitocytosis, where damaged mitochondria are expelled in
migrasomes (Jiao et al., 2021).

Exposure of mitochondria to various stressors can affect their function and lead to severe diseases,
such as neurodegenerative disorders and cancer (Youle and Narendra, 2011; Ding and Yin, 2012).
Cancer cells can trigger a change in mitochondrial metabolism to promote cell proliferation and
survival by a process known as the Warburg effect, characterised by a switch from OXPHOS to ATP
production through glycolysis even under normoxic conditions (Liberti and Locasale, 2016). Adre-
nocortical carcinoma (ACC) is a rare type of cancer that develops in the adrenal gland cortex, having
a very poor prognosis and limited treatment options (Else et al., 2014). Most patients are diag-
nosed at advanced cancer stages and present an excess in adrenocortical hormone production (Else
et al., 2014). Mitochondria are known to be essential organelles in the synthesis of steroid hormones,
including cortisol, since they contain specific enzymes that catalyse steroid synthesis from cholesterol
delivered to the mitochondria (Miller, 2013).

Here, we demonstrate that SYTL5 localises to mitochondria in a RAB27A-dependent manner and
that both proteins regulate mitophagy and cellular metabolism. Cells lacking SYTL5 undergo a shift
from mitochondrial oxygen consumption to glycolysis, which may explain the correlation between low
SYTL5 expression and poor survival of ACC patients.

Results

SYTLS localises to mitochondria and endolysosomal compartments

SYTLS5 was identified as a putative candidate in a screen for lipid-binding proteins involved in the
regulation of mitophagy (Munson et al., 2021). To characterise the cellular localisation and func-
tion of SYTL5, we generated U20S cells with stable inducible expression of SYTL5-EGFP, as there
are no antibodies recognising endogenous SYTL5 and our efforts to tag endogenous SYTL5 using
CRISPR/Cas9 were also unsuccessful. Intriguingly, live cell imaging analysis revealed that SYTL5-EGFP
co-localised with filamentous structures positive for MitoTracker red (Figure 1A), which labels active
mitochondria. Moreover, several SYTL5-EGFP-positive vesicles were observed, including some small
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Figure 1. Lipid binding protein SYTL5 localises to mitochondria and endo-lysosomes. (A) Live confocal microscopy imaging of U20S stably expressing
SYTL5-EGFP co-stained with 50 nM MitoTracker red. SYTL5-EGFP expression was induced for 24 hr using 100 ng/ml doxycycline. MitoTracker Red was
added 30 min before imaging. Scale bars: 10 um, 2 um (insets). (B) Time-lapse video frames (Figure 1—video 1) tracking SYTL5 vesicle movement
along filaments positive for MitoTracker red (arrows). SYTL5-EGFP expression was induced for 24 hr using 100 ng/ml doxycycline. Scale bars: 3 pm.

Figure 1 continued on next page
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Figure 1 continued

(C) Live confocal microscopy imaging of U20S stably expressing SYTL5-EGFP co-stained with 50 nM LysoTracker red. SYTL5-EGFP expression was
induced for 24 hr using 100 ng/ml doxycycline. LysoTracker Red was added 30 min before imaging. Scale bars: 10 pm, 2 um (insets). (D) Confocal
imaging of U20S stably expressing SYTL5-EGFP stained for endogenous LAMP1. Nuclei were stained using Hoechst. Scale bars: 10 um, 2 ym (insets).
(E) Overview of domain structure of SYTL5 full length, ASHD and AC2AB mutants. (F) 3xFLAG fusion proteins expressed in U20S cells (SYTL5-EGFP-
3xFLAG, SYTL5 (ASHD)-EGFP-3xFLAG and SYTL5 (AC2AB)-EGFP-3xFLAG) were immunoprecipitated and added to membranes spotted with lipids
found in cell membranes: LPA (lipoprotein A); LPC (lysophosphatidylcholine); Pl (phosphatidylinositol); PI(3)P (phosphatidylinositol 3-phosphate);
PI(4)P (phosphatidylinositol 4-phosphate); PI(5)P (phosphatidylinositol 5-phosphate); PE (phosphatidylethanolamine); PC (phosphatidylcholine);

S1P (sphingosine-1-phosphate); PI(3,4)P2 (phosphatidylinositol 3,4-bisphosphate); PI(3,5)P2 (phosphatidylinositol 3,5-bisphosphate); PI(4,5)P2
(phosphatidylinositol 4,5-bisphosphate); PI(3,4,5)P3 (phosphatidylinositol 3,4,5-triphosphate); PA (phosphatidic acid); PS (phosphatidylserine); TAG
(triglyceride); DAG (diglyceride); PG (phosphatidylglycerol); CL (cardiolipin); Cholesterol; SM (sphingomyelin); Sulfatide. (G) Live confocal microscopy
imaging of U20S stably expressing SYTL5 (ASHD)-EGFP-3xFLAG co-stained with 50 nM MitoTracker red added 30 min before imaging. Scale bars:

10 pm, 2 pm (insets). (H) Live confocal microscopy imaging of U20S stably expressing SYTL5 (AC2AB)-EGFP-3xFLAG co-stained with 50 nM MitoTracker
red added 30 min before imaging. Scale bars: 10 um, 2 um (insets).

The online version of this article includes the following video, source data, and figure supplement(s) for figure 1:

Source data 1. Original image files for Figure 1A, C, D, G and H.

Source data 2. Original uncropped membranes for Figure 1F.

Source data 3. Uncropped membranes with the relevant spots clearly labelled for Figure 1F.

Figure supplement 1. Co-localisation of SYTL5 with RAB proteins.

Figure supplement 1—source data 1. Original image files for Figure 1—figure supplement 1A, B, C, D, E, F.

Figure 1—video 1. Live confocal microscopy imaging tracking SYTL5 vesicle movement along filaments positive for MitoTracker red.
https://elifesciences.org/articles/105541/figures#fig1video

and highly mobile SYTL5-EGFP vesicles moving along the mitochondrial network (Figure 1—video 1
and arrows in Figure 1B). SYTL5-EGFP staining at the plasma membrane was also seen, particularly
in cells with higher expression levels (Figure 1C), which may suggest a role for SYTL5 in secretion to
the plasma membrane.

To determine the identity of the SYTL5-positive vesicles, U20S SYTL5-EGFP cells were infected with
a panel of lentiviral RAB GTPase constructs representing different cellular compartments (Figure 1—
figure supplement 1A-F) and analysed by live cell imaging. SYTL5-EGFP-positive structures were
observed to co-localise with vesicles positive for RAB4 and RAB11, two GTPases that mainly localise
to recycling endosomes (Wandinger-Ness and Zerial, 2014) and to some extent with RAB5, mostly
localised to early endosomes (Wandinger-Ness and Zerial, 2014, Figure 1—figure supplement
1A-C). Co-localisation was also observed with RAB7, a marker of late endosomes, lysosomes, and
autophagosomes (Wandinger-Ness and Zerial, 2014) and partially with RAB9, which associates with
late endosomes and mediates the transport between late endosomes and the trans-Golgi network
(Wandinger-Ness and Zerial, 2014; Figure 1—figure supplement 1D-E). SYTL5-EGFP showed little
or no co-localisation with RABé-positive structures, representing Golgi-derived vesicles (Figure 1—
figure supplement 1F). In line with an endocytic identity of SYTL5-EGFP-positive vesicles, they were
also positive for lysosomal markers, including LysoTracker red, which labels acidic compartments in
the cell (Figure 1C), and the lysosomal membrane marker LAMP1 (Figure 1D).

Thus, based on live cell imaging analysis, we conclude that SYTL5 localises to the mitochon-
drial network and to mitochondria-associated vesicles that partly overlap with endolysosomal
compartments.

Mitochondrial localisation of SYTL5 requires both the RAB27-binding
SHD domain and the lipid-binding C2 domains

To investigate whether the observed intracellular localisation of SYTL5-EGFP depends on its binding
to RAB27 and/or lipids, we generated U20S cells with stable expression of EGFP-3xFLAG-tagged
wild type SYTL5 or SYTLS5 lacking either the RAB27-binding SHD domain (SYTL5(ASHD)) or the two
lipid-binding C2 domains (SYTL5(AC2AB); Figure 1E).

To validate the SYTL5(AC2AB) mutant and determine the lipid-binding specificity of SYTLS5, lysates
from these cells were incubated with membranes containing various phosphoinositides and other
lipids. Full-length SYTL5 was observed to bind to mono-phosphorylated phosphoinositides (PI(3)P,
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PI(4)P, PI(5)P), as well as PI(4,5)P2, PI(3,4,5)P3 and to some extent to phosphatidic acid (PA) and cardi-
olipin (CL) (Figure 1F). As expected, upon removal of the C2 domains, specific binding to all lipid
species was lost, while SYTL5 lacking the SHD domain retained the ability to bind to lipids (Figure 1F).

The SYTL5(ASHD)-EGFP and SYTL5(AC2AB)-EGFP expressing cell lines were then incubated with
MitoTracker red and analysed by live cell imaging. Indeed, the SYTL5 colocalisation to mitochon-
dria was lost, and both SYTL5(ASHD)-EGFP and SYTL5(AC2AB)-EGFP were dispersed in the cytosol
(Figure 1G-H), indicating that both the RAB27-interacting SHD domain and the lipid binding C2
domains are required for mitochondrial localisation of SYTL5.

Mitochondrial localisation of SYTLS requires RAB27A GTPase activity
Given that the SHD domain of SYTL5 has been shown to bind RAB27A (Kuroda et al., 2002a) and
our observations that the SHD domain is required for mitochondrial localisation of SYTL5, we asked
whether RAB27A activity is required for SYTL5 recruitment to mitochondria. U20S SYTL5-EGFP cells
were infected with a mScarlet-RAB27A lentiviral construct to generate a stable cell line. Co-expression
of SYTL5-EGFP and mScarlet-RAB27A resulted in a clear co-localisation of both proteins to filaments
positive for MitoTracker DeepRed (DR) (Figure 2A). The mitochondrial localisation of SYTL5-EGFP and
mScarlet-RAB27A was confirmed by correlative light and EM (CLEM) analysis using the same cell line
(Figure 2B, zoom in 1). Intriguingly, the mitochondrial localisation of SYTL5-EGFP was enhanced when
co-expressed with mScarlet-RAB27A compared to cells expressing SYTL5-EGFP only (Figure 1A-B),
indicating that RAB27A might facilitate mitochondrial recruitment of SYTL5. Indeed, in U20S cells with
stable expression of mScarlet-RAB27A only, RAB27A strongly co-localised with MitoTracker green
(Figure 2—figure supplement 1A), demonstrating its mitochondrial targeting. Moreover, SYTL5-
EGFP and mScarlet-RAB27A were both detected in the mitochondrial fraction (containing TIM23
and COXIV) of cells expressing SYTL5-EGFP or mScarlet-RAB27A (Figure 2—figure supplement
1B). Importantly, the mitochondrial localisation of SYTL5 and RAB27A is not specific to U20S cells
as Hela cells with stable expression of SYTL5-EGFP or mScarlet-RAB27A show a similar expression
pattern to U20S cells, as demonstrated by co-localisation of SYTL5-EGFP with MitoTracker Red and
plasma membrane staining in cells having higher expression (Figure 2—figure supplement 1C) and
of mScarlet-RAB27A with MitoTracker Green (Figure 2—figure supplement 1D). All further experi-
ments were conducted in U20S cells.

To further characterise mitochondrial recruitment of SYTL5 and RAB27A and elucidate their role
at the mitochondrion, we used CRISPR/Cas9 to knock out (KO) RAB27A and SYTL5 in U20S cells
(Figure 2—figure supplement 2A-D). This double-KO (dKO) cell line was further transduced with
lentiviral constructs to constitutively express SYTL5-EGFP, mScarlet-RAB27A, or both, and their mito-
chondrial localisation was analysed by live cell imaging (Figure 2C-E). Intriguingly, mScarlet-RAB27A
co-localised extensively with MitoTracker Green and to small vesicles dispersed in the cytoplasm and
located at or near mitochondria (Figure 2C), indicating that SYTL5 is not required for RAB27A mito-
chondrial localisation. In contrast, SYTL5-EGFP was not recruited to mitochondria when expressed
alone in dKO cells, although some SYTL5-EGFP vesicles were seen near mitochondrial structures
(Figure 2D). Upon co-expression of SYTL5-EGFP and mScarlet-RAB27A in dKO cells, the mitochon-
drial localisation of SYTL5-EGFP was rescued (Figure 2E), demonstrating that mitochondrial recruit-
ment of SYTL5 is dependent on RAB27A.

Since SYTL5 has previously been described as a RAB27A effector (Kuroda et al., 2002a), we asked
whether its mitochondrial recruitment depends on binding to the GTP-bound form of RAB27A. To
address this, dKO cells expressing SYTL5-EGFP were rescued with the constitutively active (RAB27A-
Q78L) or inactive (RAB27A-T23N) mutant forms of mScarlet-RAB27A. As expected, SYTL5-EGFP
interacted specifically with RAB27A wild type (WT) and RAB27A-Q78L, as well as with endogenous
RAB27A in control cells, while no interaction was detected with RAB27A-T23N, as assessed by GFP-
pulldown (Figure 2F). To our surprise, live cell imaging of the same cells revealed that, in contrast to
mScarlet-RAB27A WT, neither the RAB27A Q78L nor the T23N mutant localised to the mitochondrial
network when expressed together with SYTL5-EGFP in dKO cells (Figure 2E). Also, SYTL5-EGFP
failed to localise to mitochondria in cells expressing RAB27A Q78L, further demonstrating that mito-
chondrial recruitment of SYTL5 depends on mitochondrial RAB27A localisation (Figure 2E). Taken
together, our data indicate that the GTPase activity of RAB27A is required for its mitochondrial local-
isation, which facilitates further recruitment of SYTLS5.
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Figure 2 continued on next page

Figure 2. Mitochondrial localisation of SYTLS requires RAB27A GTPase activity. (A) SYTL5-EGFP expression was
induced for 24 hr with 100 ng/ml doxycycline in U20S cells with stable inducible expression of SYTL5-EGFP and
constitutive expression of mScarlet-RAB27A. Cells were co-stained with MitoTracker DR for 30 min before live
imaging. Arrows indicate mitochondrion filaments. Scale bars: 10 pm, 2 um (insets). (B) CLEM analysis of the cells

Lap&o, Johnson et al. eLife 2025;14:RP105541. DOI: https://doi.org/10.7554/eLife.105541

6 of 27


https://doi.org/10.7554/eLife.105541

eLife

Cell Biology

Figure 2 continued

described in A. Before imaging, cells growing in monolayer were fixed in warm (=37 °C) 3.7% paraformaldehyde
in 0.2 M HEPES (pH 7). After fixation, cells were imaged using a confocal microscope to acquire Z-stacks of optical
sections and DIC images to locate the cells of interest. The cells were finally fixed using 2% glutaraldehyde in

0.2 M HEPES (pH 7.4) for 120 min before sample preparation for TEM. Arrows in panel 1 indicate mitochondrion
filaments. Scale bars: 15 pm (left), 5 pm (middle) and 2 pm (right). (C) U20S dKO cells were rescued with mScarlet-
RAB27A and co-stained with 50 nM MitoTracker green for 30 min before imaging. Scale bars: 10 pm, 2 pm (insets).
(D) U20S dKO cells were rescued with SYTL5-EGFP and co-stained with 50 nM MitoTracker red for 30 min before
imaging. Scale bars: 10 pm, 2 pym (insets). (E) Live confocal microscopy imaging of U20S dKO cells rescued with
SYTL5-EGFP and mScarlet-RAB27A (upper panel); SYTL5-EGFP and mScarlet-RAB27A-T23N (middle panel) or
SYTL5-EGFP and mScarlet-RAB27A-Q78L (lower panel). All cells were co-stained with 50 nM MitoTracker DR

for 30 min before imaging. Scale bars: 10 um, 2 pm (insets). (F) Lysates from U20S cells stably expressing EGFP
(control) and U20S dKO cells expressing SYTL5-EGFP and/or mScarlet-RAB27A (wild-type, T23N, or Q78L
mutants) were immunoprecipitated using GFP-Trap beads and analysed by western blot using RAB27A and EGFP
antibodies.

The online version of this article includes the following source data and figure supplement(s) for figure 2:

Source data 1. Original image files for Figure 2A, B, C, D and E.

Source data 2. Original uncropped blots for Figure 2F.

Source data 3. Uncropped blots with the relevant bands clearly labelled for Figure 2F.

Figure supplement 1. Mitochondrial localisation of SYTL5 and RAB27A.

Figure supplement 1—source data 1. Original image files for Figure 2—figure supplement 1A, C, D, C, D.
Figure supplement 1—source data 2. Original uncropped blots for Figure 2—figure supplement 1B.

Figure supplement 1—source data 3. Uncropped blots with the relevant bands clearly labelled for Figure 2—
figure supplement 1B.

Figure supplement 2. Generation of RAB27A and SYTL5 knock out cells.

Figure supplement 2—source data 1. Original uncropped blots and gel for Figure 2—figure supplement 2B,
D.

Figure supplement 2—source data 2. Uncropped blots with the relevant bands clearly labelled for Figure 2—
figure supplement 2B, D.

SYTLS interacts with proteins involved in vesicle-mediated transport
and cellular response to stress

As few molecular interactors of SYTL5 are known (Kuroda et al., 2002a), we analysed the SYTL5
interactome by immunoprecipitating SYTL5-EGFP or an EGFP control, followed by mass spectrom-
etry (MS) and protein-hit enrichment analysis. RAB27A was one of the most significant hits found,
providing evidence that the IP was successful, together with several proteins known to participate in
secretion such as PDCD6IP (Baietti et al., 2012; Figure 3A). In total, 163 proteins were identified as
significant SYTL5-EGFP interactors compared to the EGFP control (Figure 3A, Supplementary file 1)
and were subjected to Gene Ontology (GO) term enrichment analysis. Considering GO enrichment
within the subcellular compartment ontology (GO-CC), we discovered the following compartments
as enriched (Figure 3B) (number of hits for each category in parentheses): cytoskeleton (43), intracel-
lular vesicle (38), extracellular vesicle (36), plasma-membrane-bound cell projection (33), endosome
(18), and focal adhesion (17). Furthermore, for biological processes, encoded in the GO-BP subon-
tology, we discovered the following categories as enriched (Figure 3A and C): vesicle-mediated
transport (38), cellular response to stress (34), response to oxygen-containing compound (31), intra-
cellular protein transport (22), secretion (21), autophagy (13), stress-activated MAPK cascade (10),
cellular response to oxidative stress (9), reactive oxygen species metabolic process (7), regulation of
mitochondrion organisation (6), endosome organisation (4), and protein insertion into mitochondrial
membrane (3). Taken together, the SYTL5 interactome implies a role for SYTL5 in mitochondrial
processes and cellular response to stress, in line with its localisation to mitochondria, as well as a
possible role in secretion and endocytosis, in line with its localisation to endocytic compartments and
the plasma membrane (Figure 1).
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Figure 3. SYTL5 interacts with proteins involved in vesicle-mediated transport and cellular response to stress. (A) SYTL5 interactome. SYTL5-EGFP
expression in U20S cells was induced for 24 hr using 100 ng/ml doxycycline, followed by immunoprecipitation of SYTL5-EGFP using GFP-Trap beads
and identification of co-purified proteins by MS analysis. The list of co-purified proteins was compared with that obtained from cells expressing EGFP,
and only significant (p<0.05) SYTL5-EGFP-specific protein hits are highlighted in colour. Protein hits falling into at least one of the biological processes:

Figure 3 continued on next page
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autophagy, regulation of mitochondrion organisation, protein insertion into mitochondrial membrane, or cellular response to oxidative stress are colour
coded according to plot legend. All other significant hits are indicated in blue. Non-significant (p>0.05) hits are indicated in grey. Data are from three
biological replicates. (B) GO cellular compartment term enrichment of significant protein hits co-purified with SYTL5-EGFP. Corresponding enrichment
false discovery rate (FDR) value is represented inside each bar and bars are ordered from smallest to largest FDR (g-value) from top to bottom. (C) GO
biological processes term enrichment of significant protein hits co-purified with SYTL5-EGFP. Corresponding enrichment FDR value is represented
inside each bar and bars are ordered from smallest to largest FDR (g-value) from top to bottom. Proteins corresponding to each biological process
category are listed in the table to the right.

SYTL5-RAB27A-positive vesicles contain mitochondrial components
Several proteins involved in autophagy were identified as specific SYTL5 interactors, including
SQSTM1/p62, ATG4B, TBK1, and ATP6V1A (Figure 3A), and given the mitochondrial localisation
of SYTL5, we first investigated a possible role of SYTL5 in mitophagy. To induce mitophagy, dKO
cells expressing mScarlet-RAB27A and SYTL5-EGFP were subjected to hypoxia or the drugs DFP
(deferiprone, an iron chelator) or DMOG (Dimethyloxalylglycine, a prolyl-4-hydroxylase inhibitor) that
mimics hypoxia by activation of HIF1a. We noticed an increase in the number and size of vesicles posi-
tive for SYTL5-EGFP and mScarlet-RAB27A that also contained MitoTracker Deep Red (MitoTracker
DR) in all conditions, compared to control cells (Figure 4A).

HIF-1atis a transcription factor that is a main driver of the Warburg effect (Soubannier et al., 2012)
and an inducer of mitophagy via upregulation of the outer mitochondrial membrane proteins BNIP3
and BNIP3L, which bind to LC3. To identify the nature of the SYTL5/RAB27A/MitoTracker DR-positive
vesicular structures that increase with HIF-1a stabilisation, dKO cells expressing mScarlet-RAB27A
and SYTL5-EGFP were immunostained with antibodies against various autophagy markers. Intrigu-
ingly, while observing strong co-localisation of SYTL5/RAB27A/MitoTracker DR-positive vesicles with
LAMP1 (Figure 4B), the same structures did not co-localise with LC3B or the autophagy receptor p62
(Figure 4—figure supplement 1A). However, as both LC3 and p62 are degraded in the lysosome,
we added the lysosomal V-ATPase inhibitor Bafilomycin A1 (BafA1) for the last 4 hr of DFP treat-
ment, resulting in the presence of some LC3 and pé62 positive SYTL5/RAB27A/MitoTracker DR vesicles
(Figure 4—figure supplement 1B). It should be noted that the SYTL5/RAB27A/MitoTracker-positive
vesicle structures do not always colocalise with LAMP1, LC3, and p62, and that the phenotype of these
cells is varied. The mitochondrial localisation of SYTL5 and RAB27A was not affected in cells treated
with the ULK1 inhibitor MRT68291 or with the class Ill phosphoinositide 3-kinase VPS34 inhibitor IN1
(Figure 4—figure supplement 1C), indicating that SYTL5 and RAB27A are recruited to mitochon-
dria independent of active autophagy. Thus, our data show that S