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paper. The following public datasets available from ArrayExpress database were utilized in this study: E‐MTAB‐741626 and E-MEXP-150340.
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Predetermination of main response variable and its sample size was not meaningful due to the nature of this study. For the AOX intervention,
a priori power analysis (80% power, 0.05 significance) indicated that to be able to detect 20% increase in the survival of Bcs1l mutant mice, we
would need at least 5 mice per group, both genders included. For most of the biochemical assays we had no a priori knowledge on variation,
and therefore it was not possible to perform power calculations to estimate sample sizes. The sample sizes in many biochemical analyses (e.g.
Western blot analyses) were partly determined by the nature of the method. We aimed for maximal feasible and available sample sizes for the
given method, e.g. 25 protein samples in one large SDS-PAGE gel, typically 7-9 samples per group/genotype. We were interested only in
robust changes, and we base our conclusions on highly significant robust effects sizes as can be seen from the figures. Moreover, not a single
statistical comparison is critical for the main conclusions of this study. Thus, the sample sizes were sufficient.

In Fig. 4j, two extreme outliers (+38.8 SD and +8.5 SD differences to the mean value of mice of the same genotype) were excluded due to the
lack of similar variation in replication experiments (Source Data file). In Fig. 6c, one extreme outlier (+13.6 SD difference to the mean value of
mice of the same genotype) was excluded from descriptive statistics, but this data point is shown in the figure itself as described in the figure
legends. Regarding Fig. 8a, one extreme outlier (+28.7 SD difference to the mean value of mice of the same genotype) with a strong suspicion
of incorrect genotyping result was excluded. Regarding Fig. 10 b,c, two rAAV-injected mice were excluded prior to the data analysis due to the
lack of detectable expression of the recombinant protein. The excluded data points are included in the Source Data.

We analyzed several tissues from two different mouse strains and mice of different ages to corroborate the robustness of the findings. We
utilized maximal feasible sample sizes for most assays. We utilized several different approaches to examine the biological processes of interest
(mouse phenotyping, histology; and mRNA, protein and metabolite level data) so that no single parameter is critical for our main conclusions.
Where the number of biological replicates were minimal e.g. cell culture work, the experiments were repeated at least three times. All
technically successful replication experiments showed consistent results.

The Bcs1l genotypes were randomized by the Mendelian rules. The experiment was designed so that other genetic factors were essentially
fully controlled. The order of sample collection and fresh sample analyzes was dictate by the birth date of the mice. All stored samples were
analyzed in randomized order.

The personnel evaluating the mice were blinded to the genotype information. However, due to striking size difference, Bcs1l mutant mice can
be easily distinguished from wild-type littermates. The data were collected and analyzed without awareness to group allocation, though, no
strict blinding was applied.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Supplementary Table 1 list the antibodies used and their identifiers.

Antibodies from Abcam:

CDKN1A (Clone EPR18021, ab188224) (0.125-0.25 µg/ml, WB)

yH2AX (Clone EP854(2)Y, ab81299) (70 ng/ml, WB and IHC)

UQCRFS1 (Clone 5A5, ab14746) (0.25 µg/ml WB)

UQCRC1 (Clone 16D10AD9AH5, ab110252) (0.25 µg/ml, WB)

PRDX3 (ab73349) (0.5 µg/ml, WB)

PRDX1 (Clone EPR5433, ab109498), (12 ng/ml, WB)

VDAC1 (clone 20B12AF2, ab14734) (0.2 µg/ml, WB)

c-MYC (Clone Y69, ab32072), (0.1 µg/ml, WB)

Cyclin A2 (Clone EPR17351, ab181591) (0.125 µg/ml WB; 0.5 µg/ml, IHC)

Ki67 (Clone SP6, ab16667) (15 ng/ml, WB)

Antibodies from Cell Signaling Technologies

Cleaved histone H3 (Clone D7J2K, 12576) (1:2000-1:4000, WB)

Histone H3 (Clone 96C10, 3638), (1:4000, WB)

GPNMB (Clone E7U1Z, 90205) (1:4000 WB)

Lamin A/C (2032) (1:2000-1:4000, WB; 1:1000 IHC)

Lamin A/C (Clone 4C11, 4777), (1:8000, WB)

TP53 (Clone 1C12, 2524) (1:2000-1:4000, WB)

P(Ser51)-eIF2-alpha (Clone 119A11, 3597) (1:4000, WB)

eIF2-alpha (9722) (1:4000 WB)

ATF4 (Clone D4B8, 11815) (1:4000, WB)

P(S240/244)-RPS6 (2215) (1:4000, WB)

RPS6 (Clone 5G10, 2217) (1:4000 WB)

P(Thr172)-AMPK-alpha (Clone 40H9, 2535) (1:4000, WB)

AMPK-alpha (Clone 23A3, 2603) (1:2000, WB)

Cyclin D1 (Clone E3P5S, 55506) (1:4000, WB)

P(Ser10)-histone H3 (9701) (1:1000, IHC)

Anti-rabbit IgG (7074) (1:2000-1:15000, WB)

Anti-mouse IgG (7076) (1:2000-1:15000, WB)

Anti-mouse IgG light chain (58802) (1:4000, WB)

Antibodies from Dako

PCNA (Clone PC10, M0879) (1:2000-1:3000, WB)

BrdU (Clone Bu20a, M0744) (0.1 µg/ml, dot blot; 1.1 µg/ml IHC)

Antibodies from other sources

GFP (Invitrogen, A-11122) (0.4 µg/ml, WB; 0.67 µg/ml IHC)

53BP1 (Novus Biologicals,NB100-304) (0.2 µg/ml, IHC)

Omomyc (Custom antibody produced by Prof. Laura Soucek’s laboratory) (1:5000, WB; 1:2000, IHC)

DHODH (Proteintech,14877-1-AP) (42 ng/ml, WB)

GPNMB (Santa Cruz,sc-47006) (0.5 µg/ml, IHC)

High-quality antibodies from reputable manufacturers and with extensive validation data (knock-out-validated whenever available)
and citations were used. The antibodies were further validated technically in-lab and accepted only if they gave a single band or band
pattern of predicted size in Western blot, as shown by the manufacturers validation data and relevant publications, and/or if possible
non-specific bands were clearly possible to discriminate from the specific one(s). mRNA expression changes between genotypes
observed in transcriptomics data or by qPCR were one validation criterium. GPNBM antibody was validated by reproducing similar
staining of the foci with another antibody. BrdU immunodetections were validated by parallel staining of control samples from




