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Preexisting NMR resonance assignments used in this study are available under the accession codes 10062 [https://bmrb.io/data_library/summary/index.php?
bmrbId=10062] (His-tagged NEDD8), 36082 [https://bmrb.io/data_library/summary/index.php?bmrbId=36082] (pUb relaxed state), and 36081 [https://bmrb.io/
data_library/summary/index.php?bmrbId=36081] (pUb retracted state).

The NEDD8 crystal structure data, the NMR solution structure of NEDD8, and the NMR solution structure of ubiquitin used in this study are available in the Protein
Data Bank under the accession codes 1NDD [https://www.rcsb.org/structure/1NDD], 2KO3 [https://www.rcsb.org/structure/2KO3], and 1D3Z [https://
www.rcsb.org/structure/1D3Z], respectively.

The mass spectrometry proteomics data have been deposited to the ProteomeXchange Consortium (http://proteomecentral.proteomexchange.org) via the PRIDE
partner repository67 with the dataset identifier PXD021143 [https://www.ebi.ac.uk/pride/archive/projects/PXD021143] for the affinity enrichment data and the
dataset identifier PXD027477 [https://www.ebi.ac.uk/pride/archive/projects/PXD027477] for the pNEDD8 analysis data.

Figures with associated raw data: Figures 1-6 and Supplementary Figures 1-7

Sample sizes were not predetermined based on statistical methods, but were chosen according to the standards of the field (at least three

independent biological replicates for each condition). AE-MS samples were prepared in biological triplicates for all investigated samples, and
each of these was measured with technical duplicates.

In cellulo NEDD8 phosphorylation MS samples were prepared in biological quintuplicates and measured in technical duplicates for replicate
1&2 and in triplicates for replicate 3-5 for the CCCP treatment. For the etoposide treatment the MS samples were prepared in biological
duplicates and each of these was measured with technical duplicates.

HSP70 ATPase activity measurements were analyzed in triplicates.

No data was excluded, only search criteria applied as described in the mansucript.

AE-MS samples were prepared in biological triplicates for all investigated samples, and each of these was measured with technical duplicates.

In cellulo NEDD8 phosphorylation MS samples were prepared in biological quintuplicates and measured in technical duplicates for replicate
1&2 and in triplicates for replicate 3-5 for the CCCP treatment. For the etoposide treatment the MS samples were prepared in biological
duplicates and each of these was measured with technical duplicates.

In vitro ubiquitylation and phosphorylation experiments were performed at least three times.

HSP70 ATPase activity measurements were analyzed in triplicates.

All attempts at replication were successful.

n/a, No human or animal subjects were used in the study. Randomization is generally not used in the field and not applicable for the
approaches used.

n/a, Investigators and samples were not blinded. Blinding is not used in the field.




