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Sample size

Data exclusions

Replication

All mass spectrometry raw data were analyzed with the Xenopus laevis FASTA database downloaded from Uniprot on the 13th of May 2020 for the total proteome
and UBIMAX experiments and on the 3rd of September 2021 for the IP-MS experiments.

The mass spectrometry proteomics data have been deposited to the ProteomeXchange Consortium via the PRIDE partner repository (Perez-Riverol et al., 2022) with
the following dataset identifier PXD042086. Source data are provided with this paper.

N/A

N/A

N/A

N/A

N/A

Sample size calculation was not performed.

Mass spectrometry experiments were performed in triplicate or quadruplicate (independent egg extracts or egg extract reactions). The size of
the individual samples (amount of protein starting material) was determined through pilot experiments.

Biochemical analyses (western blots and autoradiographs) were performed at least in duplicate (independent egg extract reactions or
independent cell cultures, as applicable). This was considered sufficient based on 1) the reproducibility of results and 2) the consistency of
positive and negative controls included in these experiments.

The original analysis of the total proteome included triplicate samples of both HSS and nucleoplasmic extract (NPE). However, as all Xenopus
egg extract experiments in this study are otherwise performed in HSS, only this extract was included in the further analysis of the total
proteome.

The original analysis of the DPC-UBIMAX experiment included four replicates but one replicate was excluded due to significant technical
variance.

The samples of the Dbn1 IP-MS experiment was aquired as two technical replicates on the basis of C18 StageTip method, with runs resulting
from high-pH StageTip clean-up denoted by “H” in the raw files and replicates 01-04 in the analysis, while runs resulting from low-pH StageTip
clean-up are denoted by “L” in the raw files and replicates 05-08 in the analysis. Furthermore, this experiment originally included a condition
treated with ubiquitin E1 enzyme inhibitor and DSB-mimicking plasmid DNA, but as this condition did not yield significant additional
information, it was excluded for further analysis. In figure 3h, only the samples resulting from high-pH StageTip clean up are presented.

Mass spectrometry experiments were performed in triplicate or quadruplicate to ensure reproducibility, as shown by pearson correlation (Fig.
1e), coefficients of variation (Supplementary Fig. 1d), and principal component analysis (Supplementary Fig. 1e-f) for the UBIMAX-DSB
experiment. All other MS experiments similarly showed reproducibility.

All western blot and autoradiographic analyses were performed at least in duplicate. All attempts at replication were successful.

For the experiment shown in Fig. 4c, the reaction containing recombinant Dbn1-S609D was done only once as production of the recombinant
protein was possible only in the presence of Cullin inhibitor (Supplementary Fig. 4c).
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Randomization

Blinding

Reporting for specific materials, systems and methods
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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
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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Samples were not divided into experimental groups.

All replicates for all individual mass spectrometry experiments were simultaneously prepared, handled, and statistically processed while taking
multiple-hypotheses testing into account.

Further randomization was not considered relevant for the experimental design of the biochemical analyses of this study.

All samples relating to each experiment were handled simultaneously. Samples were clearly labeled (and thus not blinded), which is important
to both MS, western blot and autoradiographic experimental designs. During handling, all samples were numbered and processed in random

order to avoid introduction of bias into the samples.

For MS data acquisition, the performance of the MS instrument drifts over time, and there can be power outages and other factors outside of
our control. Therefore, it is important to run samples in an order where the least technical variance is introduced between runs (e.g.
control_rep1, treatmentA_rep1, treamtentB_rep1, control_rep2, treatmentA_rep2, treatmentB_rep2, etc.). Further, this lets us account for
the limited degree of sample carryover as a result from column carryover.

All MS data analysis was performed with unbiased software, in an unsupervised manner, and therefore blinding is not applicable in this
context. All MS data is publicly available and may be re-processed and investigated by any external party.

Antibodies against Xenopus Mcm6 (Semlow et al., 2016, 1:5000), Orc2 (Fang and Newport, 1993, 1:5000), Rpa (Walter and Newport,
2000, 1:1000) as well as M.HpaII (Larsen et al., 2019, 1:1000) were previously described.

The following antibodies were raised against the indicated peptides derived from Xenopus laevis proteins (New England Peptide now
Biosynth): Dbn1 (Ac-CWDSDPVMEEEEEEEEGGGFGESA-OH, 1:1000), Ku80 (CMEDEGDVDDLLDMM, 1:1000), Cul1 (H2N-
MSSNRSQNPHGLKQIGLDQC-amide, 1:2500), Fbxl12 (Ac-CRGIDELKKSLPNSKVTN-OH, 1:2500), Psa3 (Ac-CKYAKESLEEEDDSDDDNM-OH,
1:5000), !-Trcp1-INT (Ac-GQYLFKNKPPDGKTPPNSC-amide), !-Trcp1-N (H2N-MEGFSSSLQPPTASEREDC-amide), and Dbn1-pS609/611
(Ac-CSEGYF(pS)Q(pS)QDED-amide, 1:2500).

The antibodies against His (Fisher Scientific, 631212, lot: 1909019A, 1:1000), Ubiquitin (Santa Cruz, sc-8017, P4D1, lot: B1422,
1:1000), CHK1-pS345 (Cell Signaling, 2341, 133D3, lot: 18, 1:1000), DBN1 (Thermo Fisher Scientific, TA812128 , clone OTI4B1,
1:1000), CUL4A (Cell Signaling, 2699S, lot: 1, 1:1000), GAPDH (Santa Cruz, sc-20357 HRP, lot: G2512, 1:1000) and CYCLIN B (610220,
Lot:84924, BD Biosciences, 1:1000) are commercially available.

Secondary antibodies used were Peroxidase AffiniPure Goat Anti-Rabbit IgG (H+L) (111-035-003, lot: 156592, Jackson
ImmunoResearch, 1:10.000) or Goat Anti-Rabbit IgG Antibody (H+L) (PI-1000, lot: ZJ0211, Vector Laboratories, 1:10.000) and
Peroxidase AffiniPure Rabbit Anti-Mouse IgG (H+L) (315-035-003, lot: 127130, Jackson ImmunoResearch, 1:10.000) or Horse Anti-
Mouse IgG Antibody (H+L) (PI-2000, lot: ZJ0428, Vector Laboratories, 1:10.000).

References for previously described antibodies raised against Xenopus proteins and M.HpaII are given above.

Antibodies raised against Xenopus proteins for this study were validated through their ability to immunoprecipitate and consequently
immunodeplete the protein in question from Xenopus egg extract.

!-Trcp1-INT and !-Trcp1-N antibodies were validated by immunoprecipitation from Xenopus egg extract followed by mass
spectrometry (Supplementary Fig. 3i).

All commercially available antibodies were used as per the manufacturer's guidelines and used for the techniques in which they had
been validated by the manufacturers.

The following antibodies have been validated by the manufacturers for western blotting:

His: https://www.fishersci.com/shop/products/6x-his-monoclonal-antibod/NC9720312

Ubiquitin: https://www.scbt.com/p/ubiquitin-antibody-p4d1?requestFrom=search

CHK1-pS345: https://www.cellsignal.com/products/primary-antibodies/phospho-chk1-ser345-antibody/2341

CUL4A: https://www.cellsignal.com/products/primary-antibodies/cul4a-antibody/2699

GAPDH: https://www.scbt.com/es/p/gapdh-antibody-v-18

DBN1: https://www.thermofisher.com/antibody/product/DBN1-Antibody-clone-OTI4B1-Monoclonal/TA812128

CYCLIN B: https://www.bdbiosciences.com/en-us/products/reagents/microscopy-imaging-reagents/immunofluorescence-reagents/
purified-mouse-anti-cyclin-b.610220




