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Raw MS data was analyzed using MaxQuant (developer version 1.5.1.0) to search the UniProt ProteomSet mouse database (release 12.2016, 58,430 protein entries) to search data with PRIDE ID PXD009117 (large-scale quantitative analysis), MaxQuant (developer version 1.5.1.1) to search the UniProt ProteomeSet E. coli database (release 01.2018, 4,326 protein entries) to search data with PRIDE ID PXD008893 (in-vitro kinase assay), MaxQuant (developer version 1.5.1.1) to search the Uniprot ProteomeSet mouse database (release 01.2016, 58,790 protein entries) supplemented with the fusion protein BirA*FLNc d 18-21 to search data with PRIDE ID PXD009159 (BioID experiments). For tha Raw MS data with the PRIDE ID PXD016721, MaxQuant 1.6.10.43 was used with the UniProt ProteomeSet mouse database (release 11.2019, 63,405 protein entries). Raw files from PRM analyses with the PRIDE ID PXD009228 (targeted PRM assay) were pre-processed into mascot generic files using the ProteomeDiscoverer 1.4. and searched against human Uniprot ProteomeSet database (release 11.2016, 92,933 protein entries) and analyzed with Skyline 4.1.0. Raw MS data from pull down analysis with the PRIDE ID PXD017670 (FilaminC pull-down experiment from myotube lysates) were analyzed using MaxQuant (developer version 1.6.10.43 using the UniProt knowledge base isoform mouse database (release 07.2019, 95,824 protein entries) with additional sequences from hFLNc d18-21 and hFLNc d1-3. Raw MS data from pull down analysis with the PRIDE ID PXD008875 (FILIP1 pull-down experiment) were pre-processed into mascot generic files using the ProteomeDiscoverer 1.4 and searched against Uniprot ProteomeSet mouse database (release 03.2016, 58,761 protein entries) with Mascot 2.4.0.Kinase-substrate enrichment analysis (KSEA) was performed with the PhosphositePlus kinase-substrate dataset (downloaded 07/2019), filtered for kinase-substrate interactions reported in vivo for mice.Functional enrichment analysis of Reactome terms was conducted as multi-query in the online tool g:profiler (version: e98_eg45_p14_ce5b097, database update: 02/10/2019) using default parameters.FRAP) experiments were performed with a Cell Observer Spinning Disk microscope (Carl Zeiss, Jena) equipped with an external 473 nm diode laser (Rapp OptoElectronic, Hamburg) allowing bleaching of precisely defined regions of interest (ROI) using a Plan-Apochromat 63x/1.4 oil objective.
Data analysis was performed with Perseus 1.5.0.31, Perseus 1.5.2.6, Excel2010, Origin 9.1, Skyline 4.1.0, Cytoscape 3.3.0 equipped with ClueGO 2.1.7, InstantClue and Graphpad PRISM.Phosphopeptide intensity ratios of all localized sites from IGF-1/LY study and LY/MK study were analyzed statistically at the log2-scale. A linear model was applied to jointly estimate IGF-1 and LY treatment effects and for assessing their significance. In the MK/LY analysis, the effects of the LY and MK inhibitors with simultaneous IGF-1 treatment were analyzed. In this analysis, two labeling effects were included into the linear model to adjust for a labeling bias. The estimated residual variances of the individual proteins were regularized by averaging with the median variance of all proteins. False-discovery rates were calculated by the linear step-up procedure introduced by Benjamini and Hochberg (Benjamini and Hochberg, 1995). In the IGF-1/LY study, phosphopeptides with a fold-change > 1.5 and a p-value < 0.05 were considered as regulated. These peptides were further analyzed with the R motif-X package (Wagih et al., 2016) motif-X to identify enriched motifs. The +/- 7 residues sequence windows of phosphorylated residues within the regulated peptides were used for the analysis. The default motif-X parameter, minimum motif occurrence of 10 and a p-value cutoff of 1e-6 were used. For the visualization of the sequence logos, the Python package Logomaker (Tareen and Kinney, 2019) was used. In the LY/MK study, phosphopeptides with a fold-change > 1.5 and a moderated adjusted p-value < 0.01 were deemed significantly regulated.For the kinase-substrate enrichment analysis (KSEA) quantified phosphopeptides were annotated with their respective kinases according to the PhosphositePlus kinase-substrate dataset (downloaded 07/2019), filtered for kinase-substrate interactions reported in vivo for mice. Kinase isoforms were grouped prior to calculating the kinase score and only kinases with at least 5 mapped substrates were regarded in the further analysis. The normalized kinase score was calculated with the following equation based on a z-score transformation (Casado et al., 2013): ((¯s-¯p)√m)/σ. Where, ¯s denotes the mean log2 fold-change of a kinase’s substrates, ¯p the log2 fold-change of all quantified phosphopeptides, m denotes the total number of quantified phosphopeptides attributed to the respective kinase and σ is the standard deviation of the log2 fold-change of all phosphopeptides.For the hierarchical cluster analysis, the IGF-1/LY and LY/MK datasets were combined and the phosphopeptides were filtered for at least one log2 fold-change above 0.58 and an adjusted p-value ˂ 0.05 and ˂ 0.01 for IGF-1/LY and LY/MK data, respectively. Missing values were imputed on the basis of a normal distribution (downshift: 2σ; width: 0.3σ). A Pearson’s correlation-based distance matrix was used for the hierarchical clustering with Ward’s method. For heatmap visualization row-wise z-score transformation was performed. Functional enrichment analysis of Reactome(Jassal et al., 2020) terms associated with the obtained clusters was conducted as multi-query in the online tool g:profiler (Raudvere et al., 2019) (version: e98_eg45_p14_ce5b097, database update: 02/10/2019) using default parameters.Quantification of Western blots was performed with QuantityOne 4.6.9.Evaluation of the auto correlated curves for FCS analysis was performed with the FCS ACCESS Fit (Carl Zeiss-Evotec, Germany) software package using a Marquardt nonlinear least-squares algorithm for a one-component fitting model.The ImageJ package Fiji was used to determine fluorescence intensity of bleached and unbleached FRAP areas at each time point.
All raw data and original MaxQuant result files have been deposited to the ProteomeXchange Consortium (http://proteomecentral.proteomexchange.org) via the PRIDE partner repository(Perez-Riverol et al., 2018) with the dataset identifiers PXD009117 (large-scale quantitative analysis with DMSO, LY, IGF-1), PXD016721 (quantitative EasyPhos analysis with IGF-1, IGF-1+LY, IGF-1+MK), PXD008893 (in-vitro kinase assay), PXD009228 (targeted PRM assay), PXD009159 (BioID experiments) PXD017670 (FilaminC pull-down experiment from myotube lysates) and PXD008875 (FILIP1 pull-down experiment). Processed data of in vitro and in cellulo kinase assays (https://panoramaweb.org/FLNc_d18-21_ivka_AKT_PKCa.url) and PRM assays (https://panoramaweb.org/FLNc_S2233_S2236_PRM.url) analyzed with Skyline and their results are available on PanoramaWeb interface (Sharma et al., 2014). Uncropped images of Western blots, sequence alignments, constructs used for cell transfection and bacterial transformation as well asnd fluorescence microscopic pictures are shown in Supplementary Figure 8. Molecular mass markers and the outlines of cropping presented in the main figures are indicated.
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The sample size was estimated on previous experiments and statistical tests were chosen based on published data with comparable methodology and are mentioned for each experiment in the manuscript.
Data not used for quantification of Western blot data are shown in Supplementary Figure 8. Data were excluded due to technical issues, e.g. air bubbles, wrong cutting.
(Phospho)proteomic experiments from LY/IGF-1 study were performed in three individual experiments with technical duplicates for enriched phospho fractions. Experiments from EasyPhos and SMOAC-based MK/LY study were performed in six individual experiments with technical duplicates for the enrichment step.In vitro kinase assay experiments were performed in triplicates with technical triplicates using different fragmentation methods.Targeted LC-MS analyses were performed from four individual experiments.BioID experiments were performed in triplicates with technical replicates.Co-immunopurification was performed in 3-6 individual experiments.FCS analyses were performed in individual experiments with 6 technical repetitions.FRAP analyses were performed in 17-20 individual myotubes.FLNc FILIP1 co-expression experiments were performed in 7 individual experiments.FILIP1 knock down experiments were performed in 7 individual experiments.Ubiquitin assays were performed in 5 individual experiments.
SILAC labeling  in (phospho)proteomics and BioID experiments was switched between biological replicate experiments to avoid biased introduced by SILAC labeling.
Mass spec analysis of (phospho)proteomics and targeted PRM experiments were performed in a randomized manner.
To minimize the effects of subjective bias, Western blot data were generated and analyzed by two different experimentators.
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Anti-Akt pan (1:1,000, #4691), anti-Akt-pT308 (1:1,000, #2965), anti-Akt-pS473 (1:1,000, #4060), anti-eEF2 (1:1,000, #2332), anti-eEF2-T56 (1:1,000, #2331), anti-eIF4B (1:1,000, #3592), anti-eIF4B-pS406 (1:1,000, #5399), (anti-GAPDH (1:1,000, #2118), anti-GSK-3β  (1:1,000, #12456), anti-GSK-3α/β-pS21/9 (1:1,000, #8566), anti-p70S6K (1:1,000, #2708), anti-p70S6K-pT389 (1:1,000, #9206), anti-phospho serine PKC substrate (1:1,000, #2261), anti-Rictor (1:1,000, #9476), anti-PKCalpha (1:1,000, #2056), anti-p44/42 MAPK (ERK1/2) (1:1,000, #4695), anti-p44/42 MAPK (ERK1/2)-pT202/pY204 (1:1,000, #4370) and anti Rictor-pT1135 (1:1,000, #3806) were purchased from Cell Signaling Technology (Leiden, the Netherlands). Anti-PKCalpha-pS657 (1:1,000, ab180848) was purchased from Abcam (Cambridge, UK). Anti-His (1:3,000, H1029) and anti-myc (1:2,000, #60003-2-Ig) antibodies were purchased from Sigma Aldrich and Proteintech (Manchester, UK), respectively. Anti-HA (1:2,000, 51064-2-AP), Anti-Bag3 (1:1,000, 10599-1-AP) and anti-LC3 antibody (1:1,000, 14600-1-AP) were purchased from Proteintech. Anti-Ubiquitin monoclonal antibody (P4D1) was purchased from Enzo Life Sciences (1:1,000, BML-PW0930-0100). FLNc antibody RR90 was used in 1:100 dilution as described before (van der Ven et al., 2000a), T12 anti-titin antibody was used as described before (Fürst et al, 1988) anti-FLNc-pS2233 antibody was purchased from Kinasource Limited (0.2 µg/ml, Dundee, UK). Another FLNc polyclonal antibody(Kley et al., 2012) was raised against recombinantly expressed FLNc d16-20 (1:50,000 BioGenes, Berlin, Germany). FLNa polyclonal antibody(Lamsoul et al., 2012) was raised against recombinantly expressed FLNa d16-20 (1:50,000, BioGenes). Alpha-tubulin and proteins with an EEF-tag were detected using monoclonal antibody YL1/2, diluted 1:2,000 (Wehland et al., 1983). A novel rabbit antiserum against FILIP1 was raised against the recombinantly expressed carboxy-terminus of FILIP1-2 (BioGenes, Berlin, Germany). The serum was affinity-purified against the antigen and preabsorbed against the carboxy-terminus of the highly homologous FILIP1L to avoid cross-reactivity and used in 1:250 dilution. Horseradish peroxidase (HRP)-conjugated anti-rabbit, anti-mouse, anti-rat, and anti-sheep immunoglobulins were used in 1:10,000 dilution if not otherwise stated and purchased from Sigma Aldrich, Thermo and Dianova (Hamburg, Germany), respectively. Alexa-594-conjugated goat-anti-mouse IgG1 secondary antibody was purchased from Thermo Fisher.
All antibodies that are commercially available have been tested for species reactivity and application by the manufacturers. All home made antibodies (FLNa, FLNc, FILIP1) were affinity purified against the antigen, and absorbed against the homologous region of other filamins, and FILIP1L respectively. Specificity was confirmed by testing on recombinant proteins, and successful blocking of the reactivity upon addition of the polypeptide used for immunization to the incubation
HEK293T cells (ATCC CRL-11268), C2 and C2C12 cells were provided by Dr. J. Ouwendijk, Nijmegen, the Netherlands to the lab of D.O. Fürst. Immortalized mouse myoblast were provided by Dr. L. Winter, Vienna, Austria
None of the cell lines were authenticated.
All cell lines were tested routinely negative for mycoplasma contamination during the span of the manuscript preparation.
No misidentified cell lines were used in this study.
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	Describe the measures taken to verify the reproducibility of experimental findings. For each experiment, note whether any attempts to repeat the experiment failed OR state that all attempts to repeat the experiment were successful.: 
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