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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.
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n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

No statistical methods were used to determine sample size prior to experiments. Sample sizes were decided by the previous experience of
the group in in vitro molecular experiments and in vivo experiments and/or on previously published similiar experiments.

Exact information on the sample numbers being analyzed can be found in Figure legends and in Supplementary Information.

The majority of biochemical assays were repeated at least three times in order to derive statistical information such as error bars, p values
and significance.

No data were excluded from analyses.

In vitro: experiments were done from 3 to 5 times with independent biological samples and the necessary technical replicates for each

technique (tipically, 4-6 replicas), in order to reproduce the results found. In vivo: the sample size of the behavioral studies was higher than in
the in vitro experiments given the variability in the parameters measured in order to confirm a reliable result. This information has been
added in the Statistical section of the manuscript. All attempts at replication were successfull.

For all mouse experiments, animals were chosen based on genotypes. Aged-matched wild-type and mutant littermates were compared to

minimize variance in age, genetic background and environment. Then ageneral method of randomization to assign experimental groups was
not performed because all experiments were conducted with appropiate positive and negative controls, therefore it was not applicable.

For in vitro studies, randomization is not applicable as cells with different treatments or genetic knockdown cannot be randomized. However,
for imaging experiments, cells were chosen at random within each condition.

Blinding was not considered to be necessary in biochemical, blotting and imaging experiments because they were analyzed in exactly the
same manner.

For in vivo analysis, all experiments were done by experienced researchers blind for the experimental conditions.

Primary antibodies:

ATP-C (SCMAs) (ab181243; Abcam 1/1000), VDAC (PC548; Calbiochem 1/666), HSP60 (ab46798; Abcam 1/666), PINK1 (sc-33796;
Santa Cruz Biotechnology 1/500), NDUFS1 (sc-50132; Santa Cruz Biotechnology 1/500), PFKFB3 (H00005209-M08; Novus Biologicals
1/500), p25/35 (2680; Cell Signalling 1/666), caspase-3 (9661S; Cell Signalling 1/2000), "-Actin (A5441; Sigma 1/30000), cdk5
(sc-6247; Santa Cruz Biotechnology 1/500), lamp1 (1D4B; Developmental Studies Hybridoma Bank 1/100), LC3 (2775; Cell Signaling
1/1000), Parkin (sc_32282; Santa Cruz Biotechnology 1/100), OCT4 (ab19857; Abcam 1/200), SOX2 (AF2018; R&D Systems 1/100),
Nanog (ab21624; Abcam 1/100), Tra-1-60 (MAB4770; R&D Systems 1/100), TUJ-1 (MAB1195; R&D Systems 1/200), ATP5A (ab14748;
Abcam 1/100), GFAP (G6171; Sigma 1/500), IBA1 (019–19741; Wako 1/500), Nestin (MA1-110; Thermo Fisher 1/100), GFAP (AB5541;
Millipone 1/800), B-Tubulin III (ab18207; Abcam 1/500), CD45 (553076; BD 1/200), "-Tubulin III (T2200; Sigma 1/300) and CLN7
(donated by Dr. Stephan Storch 1/500).
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Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Secondary antibodies:

Goat anti-rabbit-HRP (sc-2030; Santa Cruz Biotechnology 1/10000), goat anti-mouse-HRP (170-6516; Bio-Rad 1/10000), rabbit anti-
goat-HRP (ab6741-1; Abcam 1/10000), goat anti-rabbit-HRP (170-6515; Bio-Rad 1/3000), Cy2 goat anti-mouse (115-225-003; Jackson
Immuno-Research 1/500), Cy3 goat anti-rabbit (111-165-003; Jackson Immuno-Research 1/500), Cy3 donkey anti-rat (712-165-153;
Jackson Immuno-Research 1/800), Alexa Fluor 568 goat anti-mouse (A-11031; Invitrogen 1/500), Alexa Fluor 488 goat anti-rabbit
(A-11008; Thermo Fisher 1/500), Alexa 488 donkey anti-rabbit (A-31573; Molecular Probes 1/500), Alexa 647 goat anti-rat (A-21247;
Thermo Fisher 1/500)

Antibodies used in this study were validated by the manufacturer who provided references on their websites using the catalog

number provided and/or proven to work in the following papers (references belong):

-ATP-C (SCMAs) (ab181243; Abcam 1/1000) was already employed in Centa JL et al. 2020; Wang QJ et al. 2020; among others.

- VDAC (PC548; Calbiochem 1/666) was already employed in Crompton M et al. 1999; Yu, W.H., et al. 1995; among others.

- HSP60 (ab46798; Abcam 1/666) was already employed in Lee Y et al. 2021; Sánchez-Morán I et al. 2020; among others.

- PINK1 (sc-33796; Santa Cruz Biotechnology 1/500) was already employed in Sengupta A et al. 2011; Polletta L et al. 2015; among
others.

- NDUFS1 (sc-50132; Santa Cruz Biotechnology 1/500) was already employed in Martin MA et al. 2005; Duncan AM et al. 1992;
among others.

- PFKFB3 (H00005209-M08; Novus Biologicals 1/500) was already employed in Almeida A et al 2010; Desideri E et al. 2014; among
others.

- p25/35 (2680; Cell Signalling 1/666) was already employed in Shuo Wang et al 2020; Christina Ising et al 2019; among others.

- caspase-3 (9661S; Cell Signalling 1/2000) was already employed in Mi Hye Kim et al 2021; Jasmin Morandell et al 2021; among
others.

- "-Actin (A5441; Sigma 1/30000) was already employed in Melanie Si Yan Tan et al. 2019; Lorraine Springuel et al 2014; among
others.

- cdk5 (sc-6247; Santa Cruz Biotechnology 1/500) was already employed in Song B et al 2000; Tuo QZ et al 2018; among others.

- lamp1 (1D4B; Developmental Studies Hybridoma Bank 1/100) was already employed in Martinez-Lopez M et al 2016; Garcia-Macia
et al 2021; among others.

- LC3 (2775; Cell Signaling 1/1000) was already employed in Martinez-Lopez M et al 2017; Garcia-Macia et al 2019; among others.

- Parkin (sc-32282; Santa Cruz Biotechnology 1/100) was already employed in Nguyen TN et al 2021; Padman BS et al 2019; among
others.

- OCT4 (ab19857; Abcam 1/200) was already employed in Trujillo CA et al 2021; Jin X et al 2019; among others.

-SOX2 (AF2018; R&D Systems 1/100) was already employed in Gao X et al 2020; Lazarus KA et al 2018; among others.

-Nanog (ab21624; Abcam 1/100) was already employed in Alici-Garipcan A et al 2020; Chikina AS et al 2019; among others.

-Tra-1-60 (MAB4770; R&D Systems 1/100) was already employed in De Sousa PA et al 2017; Kim SY et al 2012; among others.

-TUJ-1 (MAB1195; R&D Systems 1/200), was already employed in Brodie-Kom J et al 2021; Men Y et al 2019; among others.

-ATP5A (ab14748; Abcam 1/100), was already employed in Jo DS et al 2020; Lieber T et al 2019; among others.

-GFAP (G6171; Sigma 1/500), was already employed in Vinukonda G et al 2012; Tse KH, et al 2014; among others

-IBA1 (019–19741; Wako 1/500), was already employed in Stowell RD et al 2019; Jacob F et al 2020; among others.

-Nestin (MA1-110; Thermo Fisher 1/100), was already employed in Ahn LY et al 2021; Mendivil-Perez M et al 2017; among others.

-CD45 (553076; BD), was already employed in Johnson P et al 1997; van Ewijk W et al 1981; among others.

-GFAP (AB5541; Millipone 1/800), was already employed in Zhang L et al 2020; Lavrov I et al 2016; among others.

-B-Tubulin III (ab18207; Abcam 1/500), was already employed in Choi YS et al 2020; Navneet S et al 2019; among others.

-"-Tubulin III (T2200; Sigma 1/300) was already employed in Nancy S V et al 2018; Hummel T et al; among others.

-CLN7 antibody (donated by Dr. Stephan Storch) was validated in whole cell total membrane extracts of primary cultures of neurons
of wild type and CLN7!ex2 mice as shown in Supplementary Figure 1a and previously published in Brandenstein L et al 2016.

Induced pluripotent stem cells (iPSC) and Neural Progenitor Cells (NPC)

Cell line was authenticated by Prof. Sara Mole. The use of human derived cells were approved by the UCL Research Ethics
Committee (IRAS Reference number 95005). Written informed consent was obtained from the patients.

Cells were tested negative for mycoplasma contamination.

No misidentified cell lines were used in this study.

Cln7!ex2 mice (PMID: 26681805) in C57BL6/J background were used: Cln7#ex2 or +/+ (WT) genotypes. Animales were crossed with
mCATLoxP/+ CAMKIIaCre/+ mice to obtain animals with conditional reduction of mitochondrial ROS (PMDI: 33711713). Male mice
were used for in vivo experiments, from 2 to 8 months of age.

No wild animals were used in the study

No field collected samples were used in the study.
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Ethics oversight

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

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Cell population abundance

Gating strategy

Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

Acquisition

Imaging type(s)

Field strength

Sequence & imaging parameters

Area of acquisition

Diffusion MRI Used Not used

Preprocessing

Preprocessing software

Normalization

Normalization template

Noise and artifact removal

Volume censoring

Procedures were approved by the Bioethics Committee of the University of Salamanca and or CIC bioGUNE (PET and MRS) in
accordance with the Spanish legislation (RD53/2013).

Mice cortical neurons from primary cultures or freshly isolated from brain were used. These cells were treated with the
corresponding probes (Mitosox, DilC1),following manufacturer instructions, during a determined time. After incubation with
the corresponding probe, the cells were centrifuged and the pellets were resuspended in PBS for further analysis.

FACScalibur flow cytometer (BD Biosciences), equipped with a 15 mW argon laser

CellQuest ™ v5 for adquisition and Paint-A-Gate ™ PRO (BD Biosciences) and FlowJo v10 for data quantification.

At least 100,000 events were acquired in triplicate and by condition.

The threshold of the analyzer was adjusted in the corresponding channel of the flow cytometer to exclude most subcellular

residues or cellular aggregates in the SSC/FSC plot. The median intensity values were obtained for each sample, and the FMO
(unstained cells) substracted.

single imaging session per animal

minimum of 2 spectra per animal per session. Imaging sessions were repeated after 1 week if spectra did not fit well by
the LC Model software.

N/A

1H-MRS (proton Magnetic resonance spectroscopy) localizaed in voxel

11.7 T

PRESS with water suppresion, TE=17 ms, TR = 2500 ms, 2048 points covering a width of 11 ppm

ca. 3.5 uL voxel centered in the striatum of the animal, with slight variations in position and voxel individual dimensions
to avoid the iclusion of ventricles (CSF) inside the voxel.

LC Model with default parameters

N/A

N/A

N/A

N/A




