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For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
n/a
Confirmed
Our web collection on statistics for biologists contains articles on many of the points above.
Software and code
Policy information about availability of computer code
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	CurrentPageNumber: 
	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Bart Vanhaesebroeck
	YYYY-MM-DD: 2023-02-08
	na: 
	y: 
	Provide a description of all commercial, open source and custom code used to collect the data in this study, specifying the version used OR state that no software was used.: Biacore Control Software 1.0; PR.ThemControl 2.3.1.9682; BMG Reader Control 5.41; Generic Data Acquisition (DIamond Light Source); Exactive Series 2.9.4 Build 2954 (Thermo Scientific); MAGEQUANT 800 (Cytiva (GE Healthcare));  NovoExpress® Software (Agilent).
	Provide a description of all commercial, open source and custom code used to analyse the data in this study, specifying the version used OR state that no software was used.: GraphPad Prism 8; Flowjo v10; Protein Lynx Global Server; Compass for SW 4.0; XDS package; AIMLESS; XDS; MOLREP; PHENIX 1.20; COOT 0.9.8.5; CCP4 8.0; Synthego’s open-source ICE tool; MaxQuant; MSstats; Fiji open source image analysis package; Odyssey imaging system (Image Studio Lite); Opera; CSIRO Neurite Analysis 2 logarithm in Columbus analysis software; Cytation 3; Gen 5; Volocity; Protein Lynx Global Server 304 (Waters); DynamX (Waters); PR.ThermControl v2.3.1 (NanoTemper); Marvin Sketch 21.14, pKa calculator plug-in using standard settings (macro mode, Min Basic pKa -2, Max acidic pka 16, Temperature 298K), Chemaxon Ltd, Váci út 133, 1138 Budapest, Hungary; Schrodinger Suite 2022-4; RStudio 1.3; ImageJ 1.45; MOGUL 1.8.5.
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: All raw images, macros and R analysis scripts for the TIRF experiments are provided via the Open Science Framework (https://osf.io/gzxfm). The hydrogen deuterium exchange mass spectrometry data have been deposited to ProteomeXchange with identifier PXD037721. The mass spectrometry proteomics data have been deposited to the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXD027993. Crystallography data have been deposited in PDB Protein Database (https://www.rcsb.org/) with the following IDs: PDB:7PG5, 7PG6, 8BFU, 8OW2. The other data that support the findings in this study are available from the corresponding author upon request. Protein structures used for analysis are available from the PDB database (4JPS, 4ZOP, 4OVV). Protein sequences (PIK3CA, PIK3CB and PIK3CD) are obtained from the UniProt database (https://www.uniprot.org/). 
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: Sample sizes were chosen based on published studies to ensure sufficient numbers of mice in each group enabling reliable statistical testing and accounting for variability. Sample sizes are indicated in Figure legends. For the in vivo mouse experiment, a priori calculation determined N=8 mice were required to detect a 50% reduction in infarct size with 30% SD at a power of 0.9, 5% type I error rate, analysed by 2-tailed unpaired Student T-test. For ex vivo rat experiment, the same calculation with 25% SD determined N=6 hearts were required. No power calculation was performed for Western blots, but these were in accordance with Botker HE et al Basic Res Cardiol. 2018 Aug 17;113(5):39. Practical guidelines for rigor and reproducibility in preclinical and clinical studies on cardioprotection. 
	life: 
	behavioural: 
	eee: 
	If no data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the rationale behind them, indicating whether exclusion criteria were pre-established.: Outliers due to obvious technical issues were excluded.
	Describe the measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.: Data were reliably reproduced in independent experiments at least twice.
	Describe how samples/organisms/participants were allocated into groups. If allocation was not random, describe how covariates were controlled. If this is not relevant to your study, explain why.: Not applicable for most experiments. For neuro-regeneration studies, rats of same sex and age were randomly assigned to experimental groups. For cardio-protection experiments, randomization was used for rat and mouse experiments.
	Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why blinding was not relevant to your study.: Most employed methods involve unbiased quantification and did not require blinding.  For neuro-regeneration studies, the experimentor and the analyst were doubly-blinded. For cardio-protection experiments (both mouse and rat infarct experiments), the experimenter was blinded to treatment and the histological analysis of infarct size was performed blinded to treatment group.
	Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative cross-sectional, quantitative experimental, mixed-methods case study). : 
	State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For studies involving existing datasets, please describe the dataset and source.: 
	Describe the sampling procedure (e.g. random, snowball, stratified, convenience). Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and what criteria were used to decide that no further sampling was needed.: 
	Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, computer, eye tracker, video or audio equipment) whether anyone was present besides the participant(s) and the researcher, and whether the researcher was blind to experimental condition and/or the study hypothesis during data collection.: 
	Indicate the start and stop dates of data collection, noting the frequency and periodicity of sampling and providing a rationale for these choices. If there is a gap between collection periods, state the dates for each sample cohort. Specify the spatial scale from which the data are taken: 
	State how many participants dropped out/declined participation and the reason(s) given OR provide response rate OR state that no participants dropped out/declined participation.: 
	If participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if allocation was not random, describe how covariates were controlled.: 
	Briefly describe the study. For quantitative data include treatment factors and interactions, design structure (e.g. factorial, nested, hierarchical), nature and number of experimental units and replicates.: 
	Describe the research sample (e.g. a group of tagged Passer domesticus, all Stenocereus thurberi within Organ Pipe Cactus National Monument), and provide a rationale for the sample choice. When relevant, describe the organism taxa, source, sex, age range and any manipulations. State what population the sample is meant to represent when applicable. For studies involving existing datasets, describe the data and its source.: 
	Describe the data collection procedure, including who recorded the data and how.: 2
	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.: 
	Describe the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).: 
	State the location of the sampling or experiment, providing relevant parameters (e.g. latitude and longitude, elevation, water depth).: 
	Describe the efforts you have made to access habitats and to collect and import/export your samples in a responsible manner and in compliance with local, national and international laws, noting any permits that were obtained (give the name of the issuing authority, the date of issue, and any identifying information).: 
	Describe any disturbance caused by the study and how it was minimized.: 
	Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number.: AKT Rabbit (CST #9272)AKT pan 40D4 Mouse mAb (CST #2920)Beta-actin 13E5 Rabbit mAb (CST #4970)Beta-actin  Mouse mAb (Santa Cruz Biotechnology #sc-47778)choline acetyltransferase (Millipore #AB144P) IgG 488 (DyLight Vector #DI-1488)IgG 549 (DyLight Vector #DI-2549)IRDye fluorescence-tagged secondary antibodies (LI-COR Biosciences #926-32211 and #926-68020)neurofilament (Biolegend #835604) S6 Ribosomal Protein 54D2 Mouse mAb (CST #2317).pAKT-S473 Rabbit (CST #9271)pAKT-S473 D9E Rabbit mAb (CST #4060)pPRAS40-T246 Rabbit (CST #2640)pS6-S240/44 Rabbit (CST #2215)Vinculin Mouse mAb (Sigma #V9131) p110alpha C73F8 Rabbit mAb (CST #4249)p110alpha Rabbit (CST #4255)Beta III Tubulin - Neuronal Marker Rabbit polyclonal (abcam #ab18207)
	Describe the validation of each primary antibody for the species and application, noting any validation statements on the manufacturer’s website, relevant citations, antibody profiles in online databases, or data provided in the manuscript.: All antibodies have been validated by the respective manufacturers via western blotting with at least 1 cell line.
	State the source of each cell line used.: 1. Human cell lines (A549, HeLa, MCF10A, MCF7) were purchased from ATCC. 2. CRISPR human cell lines: generated and validated by Synthego + in-house validation (shown in Extended Data Figure 9)3. Mouse lines: MEFs: primary mouse cell lines derived from our PI3Ka mutant mouse lines (published in PNAS June 22, 2010 107 (25) 11381-11386; https://doi.org/10.1073/pnas.0906461107), by Lazaros C. Foukas (University College London). 4. Sf9 insect cells were obtained from JianGuo Shi (Medical Research Council, Laboratory of Molecular Biology).
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: Our human cell lines are authenticated lines purchased from ATCC. To avoid phenotypic drift, cell lines are not passaged beyond 3 months (25-30 passages). Sf9 cells are authenticated lines purchased from ATCC by JianGuo Shi. Our in-house created MEF cells lines were not authenticated. 
	Confirm that all cell lines tested negative for mycoplasma contamination OR describe the results of the testing for mycoplasma contamination OR declare that the cell lines were not tested for mycoplasma contamination.: All our cell lines are screened monthly for mycoplasma and microbial contamination, and test negative.
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: No commonly misidentified lines were used in this study.
	Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the issuing authority, the date of issue, and any identifying information). Permits should encompass collection and, where applicable, export.: 
	deposition: 0
	If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are provided.: 
	datescheck: 0
	Identify the organization(s) that approved the study protocol.: All experiments were conducted in accordance with the UK Animals (Scientific Procedures) Act (1986) and the European Communities Council Directives (86/609/EEC), with approval from the University College London Animal Welfare and Ethical Review Board. 
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: Wistar or Sprague Dawley rats were obtained from Charles River (UK) or bred at central animal unit in University College London. Adult rats (Charles River, UK) were housed in groups of 4-5 per cage and maintained on a 14:10-h light/dark cycle with ad lib access to food and water. Male Wistar rats were used at a weight of >250g. Male Sprague–Dawley rats were used at a weight of 250–350 g. Female Sprague–Dawley rats were used at a weight of 230–280 g. Male mice C57Bl/6 12-15 weeks were housed under a standard 12h/12h light/dark system with a dawn and dusk period, and the relative humidity is maintained around 55% (+/- 10%), and were used at 25-30g.  
	Provide details on animals observed in or captured in the field; report species, sex and age where possible. Describe how animals were caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, say where and when) OR state that the study did not involve wild animals.: Wild animals were not used in this study.
	For laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, photoperiod and end-of-experiment protocol OR state that the study did not involve samples collected from the field.: Field-collected samples were not used in this study.
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, gender, genotypic information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study design questions and have nothing to add here, write "See above.": 
	Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and how these are likely to impact results.: 
	Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.: 
	Note where the full trial protocol can be accessed OR if not available, explain why.: 
	Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.: 
	Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.: 
	Describe any other significant impacts.: 
	calculatehazards: 
	Please describe the agents/technologies/information that may pose a threat, including any agents subject to oversight for dual use research of concern.: 
	Describe any other potentially harmful combination(s) of experiments and agents.: 
	calculateexperiments: 
	calculatehazardsexperiments: 
	Describe the precautions that were taken during the design and conduct of this research, or will be required in the communication and application of the research, to minimise biosecurity risks. These may include bio-containment facilities, changes to the study design/methodology or redaction of details from the manuscript.: 
	Describe any evaluations and oversight of biosecurity risks of this work that you have received from people or organizations outside of your immediate team.: 
	Describe the benefits that application or use of this work could bring, including benefits that may mitigate risks to public health, national security, or the health of crops, livestock or the environment.: 
	Describe whether the benefits of communicating this information outweigh the risks, and if so, how.: 
	graphfiles: 0
	For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, provide a link to the deposited data.: 
	Provide a list of all files available in the database submission.: 
	Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to enable peer review.  Write "no longer applicable" for "Final submission" documents.: 
	Describe the experimental replicates, specifying number, type and replicate agreement.: 
	Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and whether they were paired- or single-end.: 
	Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot number.: 2
	Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files used.: 
	Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.: 
	Describe the software used to collect and analyze the flow cytometry data. For custom code that has been deposited into a community repository, provide accession details.: Novoexpress software, Agilent.
	axislabels: 1
	axisscales: 1
	plots: 1
	numberpercentage: 1
	Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.: Cells used: immortalised MEFs as described in M&M .  Cells were then pulsed for 3 h with 10 µM EdU, followed by collection by trypsinization and fixation with 3.7% FA in PBS for 15 min in the dark, washed in 3% BSA and permeabilized in 1x saponin-based permeabilization buffer for 20 min in the dark. EdU was then detected using the FAM-azide assay cocktail for 30 min in the dark.
	Identify the instrument used for data collection, specifying make and model number.: Novocyte Advanteon flow cytometer, Agilent.
	Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the samples and how it was determined.: More than 2000 events were recorded from a 96 well plate format
	Describe the gating strategy used for all relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell population, indicating where boundaries between "positive" and "negative" staining cell populations are defined.: Forward versus side scatter density plots (FSC vs SSC) gating was used identify cell population of interest based on size and granularity and to exclude debris . A forward scatter height (FSC-H) vs. forward scatter area (FSC-A) density plot was then used to exclude doublets. Single parameter histograms was next used to further identify cell population FITC positive (Edu+). The gating strategy is depicted in Extended data Fig.10.
	gatingcheck: 1
	Indicate task or resting state; event-related or block design.: 
	Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial or block (if trials are blocked) and interval between trials.: 
	State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across subjects).: 
	Specify: functional, structural, diffusion, perfusion.: 
	Specify in Tesla: 
	Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size, slice thickness, orientation and TE/TR/flip angle.: 
	State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.: 
	Specify # of directions, b-values, whether single shell or multi-shell, and if cardiac gating was used.: 
	Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, segmentation, smoothing kernel size, etc.).: 
	If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for transformation OR indicate that data were not normalized and explain rationale for lack of normalization.: 
	Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g. original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.: 
	Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and physiological signals (heart rate, respiration).: 
	Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.: 
	Specify type (mass univariate, multivariate, RSA, predictive, etc.) and describe essential details of the model at the first and second levels (e.g. fixed, random or mixed effects; drift or auto-correlation).: 
	Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether ANOVA or factorial designs were used.: 
	whole: 
	ROI: 
	both: 
	Describe how anatomical locations were determined (e.g. specify whether automated labeling algorithms or probabilistic atlases were used).: 
	Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.: 
	Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).: 
	Report the measures of dependence used and the model details (e.g. Pearson correlation, partial correlation, mutual information).: 
	Report the dependent variable and connectivity measure, specifying weighted graph or binarized graph, subject- or group-level, and the global and/or node summaries used (e.g. clustering coefficient, efficiency, etc.).: 
	Specify independent variables, features extraction and dimension reduction, model, training and evaluation metrics.: 
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