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Extended DataFig.10|VDIMsform by ESCRT-mediated, microautophagy-
like process. a, Representative images showing TOM20 (cyan), mitotracker
(magenta) and LAMP1 (green). Higher magnifications of indicated regions are
showninFig.5g. b, Representativeimages showinglocalization of TOM20 (cyan),
mitotracker (magenta) and TRPML1(green). Cells were transiently transfected
with TRPMLI1-YFP. Higher magnifications of indicated regions are shownin
Fig.5h.c, Localization of TOM20 (cyan) and mitotracker (magenta) in cells
expressing mCherry-Parkin. Higher magnification of indicated regionis shown
inFig. 5i.d, Effect of Parkin overexpression on VDIM formation. Cells were
transiently transfected with (top) GFP or (bottom) pEGFP-Parkin. Red circlesin
inverted micrographs for mitotracker indicate VDIMs. e, Representativeimages
showing VDIM formationin Parkin-/- MEFs compared to WT controls. Circles in
theinverted mitotracker micrographindicate the VDIMs. f-h, Representative
images showinglocalization of TOM20 (cyan), mitotracker (magenta) and
LAMP1 (green)incells transiently transfected with (f) Tsgl01-GFP (grey),
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(g) Chmp2a-GFP (grey) or (h) Chmp4b-RFP (grey). Higher magnifications of
indicated regionsare showninFig. 6a-c.i, Live-cellimaging sequence showing
recruitment of Tsg101 (green) at sites of VDIM scission. Images were acquired
every5s.Arrowheadsindicate the VDIMs and arrows indicate the Tsg101
puncta. j, Representative images showing mitotracker (magenta), TOM20
(cyan) and ALG-2 (grey). Higher magnifications of the indicated regions are
showninFig. 6g.k, Representative western blot showing the efficiency of
TsglOldepletion compared to non-targeting (NT) controls. |, Representative
images showing VDIM formationin cells treated with Tsg101siRNA compared
to NT controls. Right: Higher magnification of indicated regions. Red circles
ininverted micrograph for mitotracker indicate the VDIMs. All datashown are
representative fromthreeindependent experiments. d,e, Representative
spinning disc confocal images are shown. Gel source data for (k) are providedin
Supplementary Fig.1.Scale bars: main panels 10 pm, magnified panels 3 pm.
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Reporting Summary
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in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
X| A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

X

A description of all covariates tested

X [

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

X

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

XXX [0 O OX O O0Os
X

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

HEEEN

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  Confocal images were acquired using Ziess LSM880 Airyscan microscope or Quorum Spinning disc confocal microscope with built in software,
Zen Black with Airyscan super resolution module (v2.3 SP1, Zeiss) and Volocity (v6.3, Perkin Elmer), respectively. Western Blot membranes
were obtained using an Odyssey FC instrument with Image Studio Software (LI-COR, v5.2.5).

Data analysis Fixed and live-cell images were processed in Fiji (v1.0), 3D reconstructions of fluorescence images was performed in Imaris Bitplane (v9.5,
Oxford Instruments) using the default settings. Quantifications of number of VDIMs were performed on maximum intensity projections of
images acquired using a Spinning disc confocal microscope, using Image J (Fiji, v1.0). Quantifications of recruitment of the different markers to
VDIMs were performed manually using Fiji (v1.0) using maximum intensity projections of Airyscan superresolution images. Confocal images
were aligned to EM micrographs with Icy software (v2.0.3.0,Institut Pasteur, France), using the ec-CLEM plugin (v1.0.1.5).

Statistical significance was determined using Unpaired, two-tailed t-tests or One Way ANOVA as indicated using Graph pad prism (v6.0) and
graphs were generated using Graph pad prism (v6.0). Western blot data was quantified using Image Studio (v5.2.5, LI-COR)

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.




Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All data supporting the conclusions of this study are available in the main text or extended figures. Source data for all the graphs are provided as separate excel files.
Full versions of blots and gel are provided in Supplementary Figures.1-2.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

>
Q
]
(e
D)
1®)
O
=
S
c
-
(D
©
O
=
5
(@}
wn
[
3
=
Q
<

Reporting on sex and gender NA

Reporting on race, ethnicity, or NA
other socially relevant

groupings

Population characteristics NA
Recruitment NA
Ethics oversight NA

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences |:| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size No statistical method was used to predetermine sample size. In order to ensure reproducibility and statistical significance, sample sizes were
based on previously published studies assessing similar events (PMID: 27458136, PMID: 35025629). At least three biological replicates were
used to test for statistical significance. The exact number of events analysed for each experiment are indicated in the Figure legend or
Methods section

Data exclusions | No data were excluded from analysis

Replication All experiments, with the exception of the correlative light and electron microscopy experiments (which were performed once) were
performed with at least three independent repeats as detailed in the figure legends. All attempts at replication were successful

Randomization For all analyses and quantifications, cells were randomly selected. To avoid bias, same software with identical settings between conditions
was used for quantifications. The experimental setup included clearly defined conditions

Blinding No blinding was performed for this study. Blinding was not necessary as quantifications were performed using software with identical settings

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.




Materials & experimental systems Methods

Antibodies

Antibodies used The following primary antibodies were used for immunofluorescence analysis: anti-TOM20 (Proteintech, #11802-1-AP, 1:500), anti-

cytochrome C (Abcam, #ab110325, 1:500), anti-PDH (Abcam, #ab110333, 1:500), anti-Atp5L (Proteintech, #16483, 1:500), anti-Atp5
(Abcam, #ab14748, 1:500), anti-VDAC1 (Abcam, #ab154856, 1:500), anti-COXIV (Proteintech, #11242-1-AP, 1:500), anti-UCQCRC2

(Proteintech, #14742-1-AP, 1:500), anti-8OHdG (Santa Cruz, #393871, 1:100), anti-CD63 (Abcam, #ab8219, 1:100), anti-LBPA
(Echelon Biosciences, #z-PLBPA, 1:500), anti-ALG2 (Proteintech, #12303-1-AP, 1:100). The following secondary antibodies were used
for immunofluorescence analysis at 1:1000 dilution: Goat-anti-rabbit Alexa 647 (Invitrogen, # A21244), donkey-anti-rabbit Alexa 405
(Invitrogen, # A48258), goat-anti-rabbit Alexa 488 (Invitrogen, # A11011), goat-anti-mouse Alexa 488 (Invitrogen, # 11029), goat-anti-
mouse Alexa 647 (Invitrogen, #A21235), goat-anti-rat Alexa 647 (Invitrogen, #A21247).
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Validation All the antibodies purchased have been validated in multiple previous studies accessible at the manufacturer's website.

anti-TOM20 (Proteintech, #11802-1-AP) https://www.ptglab.com/products/TOM20-Antibody-11802-1-AP.htm

anti-cytochrome C (Abcam, #ab110325) https://www.abcam.com/products/primary-antibodies/cytochrome-c-antibody-37bal1-
ab110325.html

anti-PDH (Abcam, #ab110333) https://www.abcam.com/products/primary-antibodies/pyruvate-dehydrogenase-e2e3bp-
antibody-13g2ae2bh5-ab110333.html

anti-Atp5L (Proteintech, #16483) https://www.ptglab.com/products/ATP5I-Antibody-16483-1-AP.htm

anti-Atp5  (Abcam, #ab14748) https://www.abcam.com/products/primary-antibodies/atp5a-antibody-15h4c4-mitochondrial-
marker-ab14748.html

anti-VDAC1 (Abcam, #ab154856) https://www.abcam.com/products/primary-antibodies/vdaclporin--vdac2-antibody-epr10852b-
mitochondrial-loading-control-ab154856.html

anti-COXIV (Proteintech, #11242-1-AP) https://www.ptglab.com/products/COX411-Antibody-11242-1-AP.htm

anti-UCQCRC2 (Proteintech, #14742-1-AP) https://www.ptglab.com/products/UQCRC2-Antibody-14742-1-AP.htm

anti-80HdG (Santa Cruz, #393871) https://www.scbt.com/p/8-ohdg-antibody-e-8

anti-CD63 (Abcam, #ab8219) https://www.abcam.com/products/primary-antibodies/cd63-antibody-mem-259-ab8219.html
anti-LBPA (Echelon Biosciences, #z-PLBPA) https://www.echelon-inc.com/product/purified-mouse-anti-lbpa-bmp/

anti-ALG2 (Proteintech, #12303-1-AP) https://www.ptglab.com/products/PDCD6-Antibody-12303-1-AP.htm

Goat-anti-rabbit Alexa 647 (Invitrogen, # A21244) https://www.thermofisher.com/antibody/product/Goat-anti-Rabbit-IgG-H-L-Cross-
Adsorbed-Secondary-Antibody-Polyclonal/A-21244

Donkey-anti-rabbit Alexa 405 (Invitrogen, # A48258) https://www.thermofisher.com/antibody/product/Donkey-anti-Rabbit-1gG-H-L-
Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A48258

Goat-anti-rabbit Alexa 488 (Invitrogen, # A11011) https://www.thermofisher.com/antibody/product/Goat-anti-Rabbit-lgG-H-L-Cross-
Adsorbed-Secondary-Antibody-Polyclonal/A-11011

Goat-anti-mouse Alexa 488 (Invitrogen, # A11029) https://www.thermofisher.com/antibody/product/Goat-anti-Mouse-1gG-H-L-
Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A-11029

Goat-anti-mouse Alexa 647 (Invitrogen, #A21235) https://www.thermofisher.com/antibody/product/Goat-anti-Mouse-lgG-H-L-Cross-
Adsorbed-Secondary-Antibody-Polyclonal/A-21235

Goat-anti-rat Alexa 647 (Invitrogen, #A21247) https://www.thermofisher.com/antibody/product/Goat-anti-Rat-IgG-H-L-Cross-
Adsorbed-Secondary-Antibody-Polyclonal/A-21247

Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) AGS, Hela, ModeK, Cos-1 and NCI-H292 were from ATCC. Drp1 KO and littermate WT MEFs, Parkin KO and littermate WT
MEFs, Atg5 KO/Atg12KO/Atg14KO/Atg16KO and respective littermate WT controls have been previously described as
indicated in the methods section. TRPML1 KO and littermate WT MEFs were generated for this study as described in the
methods section

Authentication Cells lines used in this study have different morphologies and growth characteristics. TRPML1 KO cells were authenticated by
PCR as described in the methods section

Mycoplasma contamination All cell lines utilized were free of mycoplasma




Commonly misidentified lines
(See ICLAC register)

Plants

No ICLAC cell lines were used in this study

Seed stocks N/A

Novel plant genotypes ~ N/A

Authentication N/A
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