


2

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
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

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Flow cytometry data were analysed using FlowJo X (v10.0.7r2, BD Bioscience)

The deAMPylation complex crystal structures of monomeric FICD and AMPylated BiP have been deposited in the Protein Data Bank (PDB) with the following
accession codes: 7B7Z [https://www.rcsb.org/structure/7B7Z] (state 1) and 7B80 [https://www.rcsb.org/structure/7B80] (state 2). Crystal structure data from
previous studies are also available in the PDB, deposited with the following accession codes: 5O4P [https://www.rcsb.org/structure/5O4P], 4U0U [https://
www.rcsb.org/structure/4U0U], 5E84 [https://www.rcsb.org/structure/5E84], 7A4U [https://www.rcsb.org/structure/7A4U], 6I7K [https://www.rcsb.org/
structure/6I7K], 6I7L [https://www.rcsb.org/structure/6I7L] and 6ZMD [https://www.rcsb.org/structure/6ZMD]. Raw SANS data is available from doi:10.5291/ILL-
DATA.8-03-96370. Source data are provided with this paper.

For the majority of independent repeats protein binding or enzymatic activity assays were conducted with a sample size of 1. The
reproducibility/robusteness of any observed differences between samples was then confirmed through independent repeats (see below). For
the FACS experiments 20,000 live singlets were collected per sample. This number of cells is known to produce a signal-to-noise ratio (in the
fluorescent ER-stress reporter) which is more than sufficient to glean variations (if present) between different cell populations.

Parallel analyses of model goodness of fit to SANS scattering data were conducted with and without the scattering data derived from the
sample of dFICD•hBiP-AMP in 100% D2O buffer. The choice to conduct the analysis following the exclusion of this data ('reduced dataset') was
made on the basis that all heterotetramer deAMPylation complex models appeared to fit this one scattering curve anomalously poorly
(relative to all other scattering curves). Exclusion criteria were not pre-established.

A number of independent replicates were conducted to verify reproducibility of experimental findings. The number of independent repeats is
indicated in the relevant figure legends.

Randomization is inherent to the experimental design, and needs no specific comment. For example, cells are grown as a large batch and
randomly distributed to the various manipulations (e.g., different transfections or drug treatments), by dilution and aliquoting. Note, that by
comparison few if any human drug trials or animal studies ever approach this level of randomization.

Blinding was not carried out as the vast majority of experiments were carried out by a single investigator.




