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2. Source Data for figures are provided in the accompanying “Source Data File”.

The sample size was estimated based on the experience and according to results from pilot experiments. For viability/survival curves, when a
clear phenotype was observed in the pilot experiment, a minimum of 3 replicates were performed. For Mass spectrometry and ESR we
arbitrary performed a minimum of 5 biological replicates, based on previous expertise. For ESR, the experiments were set up to obtain 6
independent measurements of each condition/cell line (total of 72 samples). After processing, 4 samples were below the minimum number of
cells (2x106) required and were not run in the EPR machine.

Principal component analysis (PCA) was conducted using MATLAB R2015a (The MathWorks, Natick, MA, USA) with the PLS Toolbox version 8.1

(Eigenvector Research, Inc., Manson, WA, USA). PCA was used to track data quality and to identify and remove outliers in the dataset. Two

samples were identified as outliers by PCA, one from WT and one from 'ADH5 cells, and were not further considered for data analysis. For
experiment in Fig. 7a strain 'FANCI, one of the replicates was contaminated and only 2 biological independent replicates are available, which
present similar profiles.

Multiple independent repeats were included for related experiments and shown as dots in figures. Each experiment was performed for at
least twice to corroborate data are reproducible.

The allocation of samples in this study was performed according to their genetic background (usually WT vs knockout). Then, the allocated
samples were exposed to the experimental conditions simultaneously, and results collected at the indicated end point. For example, for a
viability assay, technical triplicates of both groups were contained in the same plate, exposed to the drug(s) and revealed simultaneously by
the selected readout method. The same process was applied to all the experiments comparing different genetic backgrounds and different
conditions. For UPLC-HRMS experiments, samples were generated according to the allocation protocol described above. Frozen extracts were
labeled as a1, b1, c1, etc. The samples were randomly analyzed within a defined template of spiked QC samples, and the analysis order was
balanced based on sample classes. QC samples were used to condition the LC-MS system before sample analysis.

Blinding was used for collection and scoring of metaphases and imaging of C. elegans (gst4-GFP induction). Researcher (R1) generated slides
(or samples for UPLC-HRMS) and labelled them as A1, A2, A3, etc. R1 was not blinded, and provided the anonymized slides to a microscopy
technician, who took images assigning a name to every image (SlideA1_1, SlideA1_2, etc). The images were provided to a researcher (R2) that
scored every image into an excel file. (SlideA1_1 X abnormalities, SlideA1_2 no abnormalities, etc). The excel file was provided to R1, who
assigned the id of each slide and plot the data.

Blinding was not relevant on viability/survival and ROS detection experiments because the readout (FACS data collection, viability readout,
etc) and the calculations were performed by a computer.

Antibodies from Cell Signaling Technology: p53 Cat#9282/RRID: AB_331476; p-p53 Cat#9284/RRID: AB_331464; p21 Cat#2947/
RRID:AB_823586; phospho-CHK1 Cat#2348/RRID:AB_331212; phospho-CHK2 Cat# 2661/RRID:AB_331479; phospho-histone H2A.X
Cat#9718/RRID: AB_2118009; alpha-Tubulin Cat#2144/RRID:AB_2210548; HRP-linked anti-rabbit Cat#7074/RRID:AB_2099233; HRP-
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Validation

linked anti-mouse Cat#7076/RRID:AB_330924; antiDyLight-800 4x PEG-linked anti-rabbit Cat#5151;DyLight-680-linked anti-mouse
Cat#5470. Antibodies from Santa Cruz Biotechnology: Vinculin, Cat#sc-73614/ RRID: AB_1131294; beta-actin Cat#sc-47778/
RRID:AB_626632. Antibodies from Atlas Antibodies: GCLM Cat# HPA023696/RRID:AB_1849560. Anti-DDDDK tag (FLAG) from Abcam
(ab49763/RRID:AB_869428). Antibody against ADH5 was obtained from KJ Patel laboratory (Pontel, et al 2015). Anti-Annexin V
antibody was from BD (BD Biosciences Cat# 559763, RRID:AB_2869265)

Antibodies from Cell Signaling Technology:

p53 Cat#9282/RRID: AB_331476

Antibody was validated against human by the manufacturer, stating “p53 Antibody recognizes endogenous levels of total p53
protein. This antibody binding has been mapped to the amino terminus and DNA binding domain of human p53 protein.”

p-p53 Cat#9284/RRID: AB_331464

Antibody was validated against human by the manufacturer, stating “Phospho-p53 (Ser15) Antibody detects endogenous levels of
p53 only when phosphorylated at serine 15. The antibody does not cross-react with p53 phosphorylated at other sites.”

p21 Cat#2947/ RRID:AB_823586

Antibody was validated against human by the manufacturer, stating “p21 Waf1/Cip1 (12D1) Rabbit mAb detects endogenous levels
of total p21 protein. The antibody does not cross-react with other CDK inhibitors.”

phospho-CHK1 Cat#2348/RRID:AB_331212

Antibody was validated against human by the manufacturer, stating “Phospho-Chk1 (Ser345) (133D3) Rabbit mAb detects
endogenous levels of Chk1 only when phosphorylated at serine 345.”

phospho-CHK2 Cat# 2661/RRID:AB_331479

Antibody was validated against human by the manufacturer, stating “Phospho-Chk2 (Thr68) Antibody detects endogenous levels of
Chk2 only when phosphorylated at threonine 68. The antibody does not cross-react with Chk2 phosphorylated at other sites.”

phospho-histone H2A.X Cat#9718/RRID: AB_2118009

Antibody was validated against human by the manufacturer, stating “Phospho-Histone H2A.X (Ser139) (20E3) Rabbit mAb detects
endogenous levels of H2A.X only when phosphorylated at Ser139.”

alpha-Tubulin Cat#2144/RRID:AB_2210548

Antibody was validated against human by the manufacturer, stating “The $-Tubulin Antibody detects endogenous levels of total $-
tubulin protein, and does not cross-react with recombinant %-tubulin.”

Antibodies from Santa Cruz Biotechnology:

Vinculin, Cat#sc-73614/ RRID: AB_1131294

Antibody was reported to detect human vinculin by the manufacturer, stating “vinculin (7F9) is a mouse monoclonal antibody raised
against vinculin of human origin. Vinculin Antibody (7F9) is recommended to detect vinculin of human, mouse, rat and avian origin”

beta-actin Cat#sc-47778/RRID:AB_626632

Antibody was reported to detect human vinculin by the manufacturer, stating “%-Actin (C4) is a mouse monoclonal antibody raised
against gizzard Actin of chicken origin. beta-Actin Antibody (C4) is recommended to detect %-Actin of mouse, rat, human, avian,
bovine, canine, porcine, rabbit, Dictyostelium discoideum y Physarum polycephalum origin

Antibodies from Atlas Antibodies:

GCLM Cat# HPA023696/RRID:AB_1849560

Antibody was verified to detect human GCLM by the manufacturer, stating “Orthogonal validation of protein expression using WB by
comparison to RNA-seq data of corresponding target in high and low expression cell lines”

Antibodies from Abcam:

Anti- DDDDK tag (FLAG) from Abcam (ab49763/RRID:AB_869428)

Antibody was verified to detect DDDDK tag (FLAG) in a species independent manner. This antibody was stated to detect DDDDK -
tagged proteins by Western Blot by the manufacturer, stating that “This is a useful tool for the localisation and characterisation of
DDDDK tagged proteins (Binds to FLAG® tag sequence”

BD Biosciences antibodies:

BD Biosciences Cat# 559763, RRID:AB_2869265 - Annexin V

Antibody is routinely tested by flow cytometry by the manufacturer. No information about validation is provided.

Other antibodies:

Antibody against ADH5 was obtained from KJ Patel laboratory (Pontel, et al 2015). We confirmed the validation by using extracts
from Nalm6 cells deficient in ADH5.




