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The regulatory landscape of the human HPF1- and ARH3-
dependent ADP-ribosylome
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Supplementary Figure 1. Evaluation of HCD, ETD, and EThcD fragmentation. Distribution of ADPr-
reactive amino acids as detected using HCD, ETD, and EThcD fragmentation, by measuring HelLa total cell
lysate. Data are presented as mean values, n=3 technical replicate measurements from the same HeLa total cell
lysate. Source data are provided as a Source Data file.
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Supplementary Figure 2. Evaluation of different erasers and enrichers for the purification of ADPr. (A)
Overview of the ADPr site abundance across experimental conditions. Data are presented as mean values +/—
SD, n=4 purification replicates. “C”; control, “P”; PARG, “A”; ARH3, “MBR”; matching between runs. (B)
Scaled Venn diagram depicting overlap between ADPr sites in Afl1521-enriched samples. (C) Immunoblot
analysis showing that PARGi treatment of HeLa cells results in a large accumulation of ADPr signal in the
context of H,O,-treatment. Treatment with PARGI was performed for 2 days at 25 uM, and treatment with H,O,
was performed for 10 min at 1 mM. Ponceau-S analysis serves as loading control. This experiment was
performed as two independent biological replicates, with similar results. Source data are provided as a Source
Data file.
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Supplementary Figure 3. Investigation of hydroxylamine-induced chemical artefacts. (A) Overview of the
experimental design. (B) Visualization of the number of peptide-spectrum-matches (PSMs) identified with
hydroxamic acid on aspartate and glutamate residues. n=4 technical replicates. Data are presented as mean
values +/— SEM. (C) As B, but showing the fraction of modified PSMs in relation to all PSMs. Additionally,
breast cancer cell line ADPr proteomics data from Zhen et al.!, was re-processed and inspected for hydroxamic
acid on aspartate and glutamate residues, using computational settings identical to those used for the BSA data.
n=9 distinct cell lines, as derived from Zhen et al. (D) Visualization of the abundance (intensity, arb. unit) of
peptides modified with hydroxamic acid. n=4 technical replicates. Data are presented as mean values +/— SEM.
(E) As D, but showing the fraction of modified abundance in relation to total abundance, with inclusion of the
re-processed data from Zhen et al. (as C). (F) Visualization of the number of PSMs identified with oxidation of
asparagine, glutamine, and methionine residues. n=4 technical replicates. Data are presented as mean values +/-
SEM. (G) As F, but showing the fraction of modified PSMs in relation to all PSMs, with inclusion of the re-
processed data from Zhen et al. (as C). (H) Visualization of the abundance (intensity, arb. unit) of peptides
modified with oxidation. n=4 technical replicates. Data are presented as mean values +/— SEM. (I) As H, but
showing the fraction of modified abundance in relation to total abundance, with inclusion of the re-processed
data from Zhen et al. (as C). (J) Schematic representation of BSA, visualizing which part of the sequence was
detected (in blue). Aspartate and glutamate residues which were modified by hydroxamic acid after HA
treatment are indicated in red, non-modified residues are indicated in grey. Source data are provided as a Source
Data file.
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Supplementary Figure 4. The ADP-ribosylome in HPF1 and ARH3 knockout cells. (A) ‘B-2 bomber plot’
visualizing the correlation of ADPr site intensities between all H,O,-treated control samples and untreated
ARH3 KO samples. Numbers indicate Pearson correlation = SD. (B) Term enrichment analysis using Gene
Ontology annotations, comparing ADPr target proteins detected in both H,O,-treated control cells and untreated
ARH3 KO cells, to the total proteome. Relative score is based on multiplication of logarithms derived from the
enrichment ratio and the g-value. Terms were significant with g<0.02, as determined through Fisher Exact
Testing with Benjamini-Hochberg correction. “BP”; biological process, “CC”; cellular compartment, “MF”;

molecular function. Source data are provided as a Source Data file.



a . Class 0

C

5
7]
7]
N

C

oy
[}
(%]
N

oy
[}
7]
w

C

100

75

50

Cumulative fraction (%)

25

0

Wildtype

0147101316 0 1
Time (min)

3SA mutant

4 7101316 0
Time (min)

Wildtype + PARPi

3SA mutant + PARPI

4 7101316 O 4 7 1013 16

Tlme (min)

T|me (min)

Class




Supplementary Figure 5. Analysis of PARP1 recruitment to DNA damage. (A) Representative live cell
microscopy images, visualizing stratification classes. “0”; laser stripe not visible, “1”; laser stripe barely visible,
“2” laser stripe moderately visible, “3”; laser stripe strongly visible. The scale bar represents 5um. (B)
Quantification of recruitment of GFP-PARP1 to damage stripes, as monitored via all stratification classes.
PARP1 kinetics were significantly different between WT and 3SA mutant in the absence of PARPI, at p<0.001
for T=1,4,7,10,13, and at p<0.05 for T=16. In presence of PARPI, a significant difference was observed between
WT and 3SA at T=7, at p<0.05, with no significant differences at other time points. Significance determined via

Chi-squared testing, n=109 cells per condition.
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Supplementary Figure 6. ADPr modification of histone family members. (A) Overview of the fraction of
ADPr residing on histones, merged for all experimental conditions. n=4 cell culture replicates, data are presented
as mean values +/— SD. (B) Input and loading control immunoblots and Ponceau-S analysis corresponding to
Figure 4D. This experiment was performed as two independent biological replicates, with similar results. Source

data are provided as a Source Data file.
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Supplementary Figure 7. Validation of Histone H1.2 and H1.4 serine ADPr. (A) Immunoblot experiments
performed in wild-type or ARH3 KO HEK293T cells, transiently transfected with the indicated GFP-tagged
histones for 24 h. H,0, treatment was performed at 2 mM for 10 min, after which cells were lysed and GFP-1P
was performed. Ponceau-S analysis serves as a loading control. This experiment was performed as two
independent biological replicates, with similar results. (B) As A, but analyzing serine-to-alanine substitution
mutants of GFP-tagged Histone H1.2, using wild-type HEK293T cells. “4xSA”; mutant with all four serine-to-
alanine mutations. (C) Visualization of the fractional abundance of S11-ADPr co-modifications occurring on
Histone H3. n=4 cell culture replicates, data are presented as mean values +/— SEM. Source data are provided as
a Source Data file.



Primer name

Primer sequence

H1.2 S36A forward 5-CGGGGGACCGGCCGCCTTACGAG-3

H1.2 S36A reverse 5-CTCGTAAGGCGGCCGGTCCCCCG-3

H1.2 S55A forward 5-CTCTAAAGAGCGTGCCGGAGTTTCTCTG-3'

H1.2 S55A reverse 5-CAGAGAAACTCCGGCACGCTCTTTAGAG-3'

H1.2 S150A forward 5-TCGGTGTTTTCTTAGCGGCCTTCTTCGGAGTTGCGC-3'
H1.2 S150A reverse 5'-GCGCAACTCCGAAGAAGGCCGCTAAGAAAACACCGA-3
H1.2 S188A forward 5'-CGAAGCCCAAGAAAGCTGCCAAAGCTGCTGCTAAGGC-3'

H1.2 S188A reverse

5-GCCTTAGCAGCAGCTTTGGCAGCTTTCTTGGGCTTCG-3'

Supplementary Table 1. A list of all primers used in this study.
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