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pypi.org/project/trackpy/), Scikit-Image (v0.16.2, https://pypi.org/project/scikit-image/) and SciPy (v1.4.1, https://pypi.org/project/scipy/).

Accession codes, unique identifiers, or web links for publicly available datasets: SMART V.8.0 (http://smart.embl-heidelberg.de/, RRID:SCR_005026), PDB
(PDB:2RPN, 10.2210/pdb2RPN/pdb), BioGRID (version 3.5.16, https://thebiogrid.org/, RRID:SCR_007393), RefSeq (v. 57 (01/30/2013), NCBI, https://
www.ncbi.nlm.nih.gov/refseq/), Common mass spectrometry contaminants (Max Planck Institute, http://141.61.102.106:8080/share.cgi?ssid=0f2gfuB), Global
Proteome Machine (https://www.thegpm.org/crap/index.html), Ensembl Compara (https://www.ensembl.org/info/genome/compara/index.html), NCBI
(NP_035009.3, https://www.ncbi.nlm.nih.gov/protein/NP_035009.3) and Uniprot (O55033, https://www.uniprot.org/uniprot/O55033).

A list of figures that have associated raw data: Figures 1-5 and Supplementary Figures 1-6. For every figure panels corresponding to new results, the associated data
are in the Source Data file. In addition, large datasets corresponding to the raw data of the high-throughput screens or MS experiments are also available with the
manuscript as Supplementary Data 1-3.

The MS datasets generated during this study are available at MassIVE (http://massive.ucsd.edu) MSV000085092 (DIA SWATH MS) and MSV000085093 (DDA MS).
The files can be accessed using the following links: ftp://MSV000085092@massive.ucsd.edu and ftp://MSV000085093@massive.ucsd.edu. The deep sequencing
datasets generated during this study are available at NCBI as BioProjects; (https://www.ncbi.nlm.nih.gov/biosample/14752885) SAMN14752885 (Abp1-Hua2 DMS
reference condition), (https://www.ncbi.nlm.nih.gov/biosample/14752886) SAMN14752886 (Abp1-Lsb3 DMS reference condition), (https://www.ncbi.nlm.nih.gov/
biosample/14752887) SAMN14752887 (Abp1-Hua2 DMS DHFR-PCA condition) and (https://www.ncbi.nlm.nih.gov/biosample/14752888) SAMN14752888 (Abp1-
Lsb3 DMS DHFR-PCA condition).

Sample size for statistical analysis were based on our biological data. All statistical analysis were performed with a minimum of n = 3. For
Figure 1C-D and Supplementary Figure S2G, the random distribution was calculated with n =10 000. This number is much higher than the
biological sample sizes in the boxplot, allowing us to be confident that there will be no random/stochastic variation that would affect the
results generated in these analyses.

In all DHFR-PCA screens on solid media, Bait-Prey pairs with colony growth that was detected for less than two replicates were excluded. For
the growth screens on solid media, strains with high variance between plate replicates were excluded. In yeast microscopy experiments, cells
were filtered out based on anomalies (e.g. circularity) to remove poorly detected cells. In addition, cells that were out of focus were also
filtered out.

Protein-Protein interaction detection was assessed in 4 biological replicates for all DHFR-PCA screens on solid media (Figures 1B. 2B, D, E. 4B,
D. S2C, F and S5A). For the growth screens on solid media, colony growth was followed in 12 biological replicates (Figures 1E-F. S2D and S5B).
The DMS experiments were performed in two biological replicates in the reference and DHFR-PCA conditions (Figures 3B-D. S3A, B, E, G). The
yeast microscopy experiments were performed multiple times with a total of Sla1-GFP foci followed of: n = 3286 for Sla1 1|2|3, n = 473 for
Sla1 D|D|D, n = 755 for Sla1 D|2|3, n = 1530 for Sla1 1|D|3, n = 1734 for Sla1 1|2|D, n = 686 for Sla1 2|1|3, n = 963 for Sla1 1|3|2, n = 652
for Sla1 3|2|1, n = 745 for Sla1 2|3|1 and n = 994 Sla1 3|1|2 (Figures 5F, G, H. S5F-I). The DDA and DIA MS experiments (for SAINT and
SWATH analysis) were both performed in two biological replicates (Figure 5A-C). FP binding assays were done in biological triplicates (each
binding assay was also assessed in technical duplicate, Figures 5D. S6E-F). Phase separation experiements in low salt concentration were
executed in 7 biological replicates (Figure 5E) and in 3 biological replicates in other conditions (Figure S7A-C). The validation of protein
interaction alterations following SH3 deletion by a liquid DHFR-PCA screen was performed once (Figure S1D-E). WB Protein expression levels
of yeast baits were either validated once (Figures S1F. S5C) or twice (Figures S2A. S3C). The growth of Abp1 SH3-swapped strains in liquid
media containing hygromycin was assessed in 3 biological replicates (Figure S2E). The liquid DHFR-PCA validation assay of selected Abp1 SH3
mutants was performed in 4 biological replicates (Figure S3F). The Co-immunoprecipitation WB experiments with NCK2-PAK and NCK2-
P130CAS were also done in 4 biological replicates (Figure S6A-D). Finally, the CD analysis were performed in 3 biological replicates (Figure
S6G).

Strain positions on solid plates were randomly attributed for all DHFR-PCA and growth screens to limit possible plate effects. For the other
smaller scale experiments, randomization was not performed.




