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Sample size

Data exclusions

Replication

Randomization

Blinding

Scientific Inc. Germany) connected to an in-house server running the Mascot 2.7.0 software (Matrix Science). Data was searched against a
SwissProt (version 2021_2) database using Homo sapiens taxonomy filter. For phosphosite motif enrichment analysis, motifs were assigned
using NetworKIN algorithm (https://networkin.info). The proximity ligation slides were analyzed with laser scanning microscope Nikon Eclipse
Ti2-E at 60 × magnification, and images were processed with Fiji-ImageJ (version 2.9.0/1.53t).

Protein structures figures and analysis were generated using Pymol (version 2.3.1). All PDB files used for figures downloaded from the
www.rcsb.org database.

All mass spectrometry proteomics data have been deposited to the ProteomeXchange

Consortium via the PRIDE partner repository and are available with following identifiers:

PXD020636 [http://proteomecentral.proteomexchange.org/cgi/GetDataset?ID=PXD020636](XL-MS proteomics data)

PXD030297 [http://proteomecentral.proteomexchange.org/cgi/GetDataset?ID=PXD030297](AP-MS proteomics data)

PXD035179

[http://proteomecentral.proteomexchange.org/cgi/GetDataset?ID=PXD035179](Phosphoproteomics data from K21A mutant cells)

Structural data:

PDB: 5UFL [http://doi.org/10.2210/pdb5UFL/pdb]

PDB: 6NTS [http://doi.org/10.2210/pdb6NTS/pdb]

PDB: 2IAE [http://doi.org/10.2210/pdb2IAE/pdb]

For the orthotopic mammary fat pad xenograft assay, in total of 23 mice were used. Mice were allocated according to body weights to three
study groups MDA-MB-231 CIP2A_Control (n=7), MDA-MB-231 CIP2A_K21A Clone1 (n=8) and MDA-MB-231 CIP2A_K21A_Clone2 (n=8), using
published algorithm (Laajala, T.D. et al. Optimized design and analysis of preclinical intervention studies in vivo. Scientific reports 6, 30723
(2016).

For other experiments the sample size was determined based on similar experiments from previous publications. No statistical method was
used to predetermine sample size according to common scientific practices related to the field. In general all the experiments were
performed with at least two independent biological repeats.

For the orthotopic mammary fat pad xenograft assay, among the replicate values, the outliers were identified by Prism 9 using 5 % threshold
with ROUT algorithm.

For B56 interactome study, only peptides with a q value < 0.01 were considered.

For phosphoproteomics, only proteins with q-value < 0.01 (< 1 % FDR) as determined by percolator and detected in both replicates were used
for further analysis.

Number and type of repeats for the experiments is indicated in the figure panels.

For the orthotopic mammary fat pad xenograft assay, mice were allocated according to body weights to three study groups MDA-MB-231
CIP2A_Control (n=7), MDA-MB-231 CIP2A_K21A Clone1 (n=8) and MDA-MB-231 CIP2A_K21A_Clone2 (n=8), using published algorithm
(Laajala, T.D. et al. Optimized design and analysis of preclinical intervention studies in vivo. Scientific reports 6, 30723 (2016).

To our best understanding no randomization was needed for any other experiments based on common scientific practices related to the field.

Not used in this study based on common scientific practices related to the field and similar experiments from previous publications (in
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Materials & experimental systems
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Methods
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ChIP-seq

Flow cytometry
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Antibodies
Antibodies used

Validation

addition to this section, for explanation see also "Animals and other organisms" below).

The following antibodies were used: anti-V5 (monoclonal mouse (mM) Ab (E10/V4RR), Thermo Fisher Scientific, MA5-15253;
1:5,000), anti-V5 (mM, Thermo Fischer Scientific, R960-25; 1:2,000), anti-CIP2A (mM Ab(2G10-3B5), sc-80659, 1:1,000), anti-GST
(polyclonal rabbit (pR Ab), Thermo Fisher Scientific CAB4169; 1:10,000), anti-GST (pR Ab, Cell Signaling 2622S; 1:10,000), anti-GST
(mM Ab (B-14), sc-138; 1:10,000), anti-PR65 (pR Ab (H-300), sc-15355; 1:1,000 and 1:5,000), anti-B56! (mM Ab (23), sc-136045;
1:500 and 1:5,000), anti-"-Actin (mM Ab (C4), sc-47778; 1:5,000 and 1:10,000), anti-B56# (mM Ab (E6), sc-374380; 1:500), all from
Santa Cruz Biotechnology), anti-c-Myc (mM Ab (9E10), sc-40, 1:1,000), anti-PP2Ac (pR Ab, Cell Signalling 2038S; 1:1,000 and 1:5,000),
anti-GAPDH (mM Ab (6C5), Hytest 5G4-6C5 ; 1:10,000), anti-PR65 (clone C5.3D10, 1:1,000) and anti-PP2Ac (clone F2.6A10, 1:500
both generously supplied by Dr. S. Dilworth at Middlesex University, London, UK), anti-GFP (pRb Ab, 2555S, Cell Signaling, 1:1,000),
anti-cleaved PARP (mM Ab (E51), ab32064 abcam; 1:1,000), anti-Phospho-MEK1/2 (Ser217/221) (pRb Ab, Cell Signalling 9121S;
1:1,000), anti-phospho-Vimentin (Ser39) (pR Ab, Cell Signalling 13614; 1:1,000), anti-HA tag (mRb Ab (C29F4), Cell Signaling 3724;
1:200 and 1:1,000).

Secondary antibodies used were: polyclonal goat anti-mouse immunoglobulin-HRP (P0447), Dako, polyclonal swine anti-rabbit
(P0399), Dako, polyclonal rabbit anti-mouse, P0260, Dako, and anti-rabbit IgG HRP-linked, 7074S, Cell Signaling all used at 1:5,000
dilution. For assays with B56# and B56!(K181A/K217A/K227A), the following secondary antibodies (IRDye® 680RD Donkey anti-
Mouse IgG Secondary Antibody, #926-68072 and IRDye® 800CW Goat anti-Rabbit IgG Secondary Antibody, #926-32211) were used at
1:10,000 dilution.

All antibodies are validated for species and application by the manufacturer and validation can be found on manufacturers' websites
using antibody references provided in the section "Antibodies used": anti-V5 (monoclonal mouse (mM) Ab (E10/V4RR), Thermo
Fisher Scientific, MA5-15253, https://www.thermofisher.com/antibody/product/V5-Tag-Antibody-clone-E10-V4RR-Monoclonal/
MA5-15253), anti-V5 (mM, Thermo Fischer Scientific, R960-25, https://www.thermofisher.com/antibody/product/V5-Tag-Antibody-
Monoclonal/R960-25), anti-CIP2A (mM Ab(2G10-3B5), sc-80659, https://www.scbt.com/de/p/cip2a-antibody-2g10-3b5), anti-GST
(polyclonal rabbit (pR Ab), Thermo Fisher Scientific CAB4169, https://www.thermofisher.com/antibody/product/GST-Tag-Antibody-
Polyclonal/CAB4169), anti-GST (pR Ab, Cell Signaling 2622S, https://www.cellsignal.de/products/primary-antibodies/gst-
antibody/2622), anti-GST (mM Ab (B-14), sc-138, https://www.scbt.com/de/p/gst-antibody-b-14), anti-PR65 (pR Ab (H-300),
sc-15355, https://www.scbt.com/p/pp2a-aalpha-beta-antibody-h-300), anti-"-Actin (mM Ab (C4), sc-47778, https://www.scbt.com/
p/beta-actin-antibody-c4), anti-B56# (mM Ab (E6), sc-374380, https://www.scbt.com/p/pp2a-b56-gamma-antibody-e-6), all from
Santa Cruz Biotechnology), anti-c-Myc (mM Ab (9E10), sc-40, https://www.scbt.com/p/c-myc-antibody-9e10?requestFrom=search),
anti-PP2Ac (pR Ab, Cell Signalling 2038S, https://www.cellsignal.de/products/primary-antibodies/pp2a-c-subunit-antibody/2038),
anti-GAPDH (mM Ab (6C5), Hytest 5G4-6C5, https://shop.hytest.fi/product/glyceraldehyde-3-phosphate-dehydrogenase-gapdh-
antibody), anti-GFP (pRb Ab, 2555S Cell Signaling, https://www.cellsignal.de/products/primary-antibodies/gfp-antibody/2555), anti-
cleaved PARP (mM Ab (E51), ab32064 abcam, https://www.abcam.com/cleaved-parp1-antibody-e51-ab32064.html), anti-Phospho-
MEK1/2 (Ser217/221) (pRb Ab, Cell Signalling 9121S, https://www.cellsignal.de/products/primary-antibodies/phospho-mek1-2-
ser217-221-antibody/9121), anti-phospho-Vimentin (Ser39) (pR Ab, Cell Signalling 13614, https://www.cellsignal.de/products/
primary-antibodies/phospho-vimentin-ser39-antibody/13614), anti-HA tag (mRb Ab (C29F4), Cell Signaling 3724, https://
www.cellsignal.de/products/primary-antibodies/ha-tag-c29f4-rabbit-mab/3724).

Secondary antibodies used: IRDye® 680RD Donkey anti-Mouse IgG Secondary Antibody, #926-68072, https://www.licor.com/bio/
reagents/irdye-680rd-donkey-anti-mouse-igg-secondary-antibody, IRDye® 800CW Goat anti-Rabbit IgG Secondary Antibody,
#926-32211, https://www.licor.com/bio/reagents/irdye-800cw-goat-anti-rabbit-igg-secondary-antibody), polyclonal goat anti-mouse
immunoglobulin-HRP (P0447, https://www.agilent.com/en/product/specific-proteins/elisa-kits-accessories/goat-anti-mouse-
immunoglobulins-hrp-affinity-isolated-2717109), polyclonal swine anti-rabbit (P0399, https://www.agilent.com/store/
productDetail.jsp?catalogId=P039901-2), polyclonal rabbit anti-mouse (P0260, https://www.agilent.com/store/productDetail.jsp?
catalogId=P026002-2), all from Dako, and anti-rabbit IgG HRP-linked, 7074S, Cell Signaling. https://www.cellsignal.de/products/
secondary-antibodies/anti-rabbit-igg-hrp-linked-antibody/7074.




