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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.
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- A description of any restrictions on data availability
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PDB accession numbers for the crystal structures in Figure 2 are: PDE3A+cAMP, 7L29; PDE3A+DNMDP, 7KWE; PDE3A+trequinsin, 7L28; PDE3A apo structure, 7L27.
The HDX summary data for Figure 2 can be found in Supplementary Dataset 1. The original mass spectra for Figure 2 and the protein sequence database used for
searches have been deposited in the public proteomics repository MassIVE (http://massive.ucsd.edu) and are accessible at ftp://MSV000087620@massive.ucsd.edu
when providing the dataset password: structure. If requested, also provide the username: MSV000087620. This dataset will be made public upon acceptance of the
manuscript. The PDB accession numbers for the Cryo-EM structures in Figure 3 and Figure 4 are: PDE3A, 7LRC; SLFN12, 7LRE, PDE3A-DNMDP-SLFN12 complex,
7LRD. The raw data for the Deep Mutational Scanning experiment in Figure 6 can be found in Supplementary Dataset 2. The EMDB accession numbers for the Cryo-
EM structures in Figure 3 and Figure 4 are: PDE3A, EMD-23494; SLFN12, EMD-23496; PDE3A-DNMDP-SLFN12 complex, EMD-23495

Sample sizes were chosen based on the anticipated variance in the data and the technical limitations of each experiment. A minimum of
three replicates were included for any experiment in which standard deviations were calculated.

No data were excluded.

For Figure 5B, similar results were obtained using a different ectopic expression system (CMV promoter-driven). For Figure 6C and 6E, similar
results were obtained using an independent PDE3A knockout cell line. For Fig 6D, similar complex formation results were obtained using the
SLNF12-EEAA variant, which was determined to maintain DNMDP-induced complex formation with PDE3A. For Fig 7A, DNMDP-induced
PDE3A-SLFN12 complex formation has been repeated >3 times for wild type and the EEAA mutant of SLFN12. In addition, DNMDP-induced
PDE3A-SLFN12 complex formation for wild type and all active site mutants were assayed independently using doxycycline-induced SLFN12

expression in HeLa-Res cells (lacking endogenous SLFN12 expression). Results were very similar for all experimental trials. The E200A and
E205A single mutants were only assayed once. For Fig 7B, similar results were obtained using a different ectopic expression system (CMV
promoter-driven constitutive expression). All RNase assays in Figure 7 were performed at least twice with consistent results.

Cell lines were split into identical samples and randomly allocated for all cell-based experiments.

Investigators were not blinded to sample ID in biochemical, biophysical, or cellular experiments in order to track sample identity and avoid
errors in sample naming.
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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

Antibodies
Antibodies used

Validation

anti-PDE3A antibodies (Bethyl A302-740, Bethyl A302-741), anti-FLAG M2 antibody (Sigma-Aldrich F1804), anti-VCL antibody (Sigma-
Aldrich V9264), anti-ACTIN antibody (CST 3700), anti-V5 antibody (Thermo Fisher Scientific R960-25), anti-V5 magnetic beads (MBL
m167-11)

Bethyl A302-740: Rabbit anti-PDE3A Antibody, Affinity Purified. Reactivity: Human. Applications: WB, IP. Immunogen: between 450
and 500. (https://www.bethyl.com/product/A302-740A/PDE3A+Antibody).

Bethyl A302-741: Rabbit anti-PDE3A Antibody, Affinity Purified. Reactivity: Human. Applications: WB, IP. Immunogen: between 575
and 625. (https://www.bethyl.com/product/A302-741A/PDE3A+Antibody).

Sigma-Aldrich F1804:The ANTI-FLAG M2 mouse, affinity purified monoclonal antibody binds to fusion proteins containing a FLAG
peptide sequence. The antibody recognizes the FLAG peptide sequence at the N-terminus, Met-N-terminus,C-terminus, and internal
sites of the fusion protein. For highly sensitive and specific detection of FLAG fusion proteins by immunoblotting,
immunoprecipitation (IP), immunohistochemisty, immunofluorescence and immunocyotchemistry. Optimized for single banded
detection of FLAG fusion proteins in mammalian, plant, and bacterial expression systems. Western Blotting and EIA. (https://
www.sigmaaldrich.com/catalog/product/sigma/f1804?lang=en&region=US).

CST 5174: GAPDH (D16H11) XP® Rabbit mAb detects endogenous levels of total GAPDH protein.(https://www.cellsignal.com/
products/primary-antibodies/gapdh-d16h11-xp-rabbit-mab/5174).

Sigma-Aldrich V9264: Monoclonal Anti-Vinculin antibody produced in mouse. Specifically labels vinculin at cell-cell and cell-substrate
contacts. Reacts strongly with human vinculin. Shows cross-reactivity with smooth muscle metavinculin.Anti-Vinculin antibody,
Mouse monoclonal has been used in

• immunoblotting

• immunofluorescence staining

• immunocytochemistry

• immunohistochemistry and enzyme linked immunosorbent assay (ELISA).

(https://www.sigmaaldrich.com/catalog/product/sigma/v9264?lang=en&region=US)

CST 3700: "-Actin (8H10D10) Mouse mAb detects endogenous levels of total "-actin protein. Due to the high sequence identity
between the cytoplasmic actin isoforms, "-actin and cytoplasmic #-actin, this antibody may cross-react with cytoplasmic #-actin. It
does not cross-react with !-skeletal, !-cardiac, !-vascular smooth, or #-enteric smooth muscle isoforms. (https://
www.cellsignal.com/products/primary-antibodies/b-actin-8h10d10-mouse-mab/3700).

Thermo Fisher Scientific R960-25: R960-25 recognizes amino acid sequence: -Gly-Lys-Pro-Ile-Pro-Asn-Pro-Leu-Leu-Gly-Leu-Asp-Ser-
Thr-.

This antibody is functionally tested against 20 ng of an E. coli expressed fusion protein containing a V5 epitope using a
chemiluminescent substrate at a 1 minute exposure. This antibody has also been tested in Western blot against 25 ng of recombinant
Positope™ protein. The Positope™ control protein is a 53 kDa recombinant protein that contains seven epitope tags, including His (C-
term), HisG, c-myc, and V5. Low background was observed using chemiluminescent or alkaline phosphatase reagents for detection.
For Western blot, dilute in PBS or Tris-Buffered Saline (TBS) containing 0.05% Tween-20 and 5% nonfat, dry milk (PBSTM or TBSTM).

Using chemiluminescence as the detection method, no cross-reactivity has been observed in bacterial lysates. In mammalian lysates,
a few cross-reactive proteins have been observed upon overexposure of blots. (https://www.thermofisher.com/antibody/product/
V5-Tag-Antibody-Monoclonal/R960-25).

MBL m167-11: Monoclonal Antibody conjugated to magnetic beads of 20 tests targeting V5-tag for IP. (https://www.mblintl.com/
products/m167-11/)




