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	CurrentPageNumber: 
	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Karine Chemin (Karine.Chemin@ki.se)
	YYYY-MM-DD: 18/04/2022
	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.: Flow Cytometry: BD LSR Fortessa (Diva 8.02), BD Influx (BD FACS Sortware 1.2.0.142)
	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.: Flow Cytometry: FlowJo 10.7.1. Statistics: Prism7.Single cell analysis is described in the method section and codes are available at: https://github.com/PfizerRD/Argyriou_Wadsworth_etal_2022Differentially expressed genes were analysed using the Enrichr interface at https://maayanlab.cloud/Enrichr/Figure 6f was generated using Biorender licence at BioRender.com
	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.: Raw data for all main and supplementary figures are included in source data file. Single cell data is deposited at the European Genome-phenome Archive (EGA) under accession number EGAS00001005241 (Dataset accession number: EGAD00001007586). 
	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.: This study was approved by the research ethics committee of Karolinska University Hospital and all patients signed informed consent according to the Declaration of Helsinki. All patients had established disease, based on the 1987 criteria from the American College of Rheumatology. Donors were not provided monetary compensation. Synovial fluid (n=29) and peripheral blood (n=22) were selected based on their autoantibody status (ACPA- versus ACPA+) (Supplementary Data 1). Depending on the number of recovered cells after thawing, 2 to 5 flow cytometry panels were run (Supplementary Data 9). No sample size calculation was made because we had no prior knowledge on the expected differences between groups. Our experimental set up was limited to nine independent experiments due to sample availability (Based on ACPA status, matched-age and number of mononuclear cells above 10×106).
	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.: No data were excluded in the flow cytometry experiments. For the cell sorting experiments n=3 ACPA+ RA samples could not be included due to low cell recovery after sorting (Fig. 6d).In the single cell analysis process, doublets, low quality cells and non-CD3+ cells were excluded from the analysis as described in material and method section.
	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.: Initial flow cytometry data are from a pool of nine independent experiments (processed on different days) showing similar results. Flow cytometry confirmation experiments (Figure 3e) are from a pool of  five independent experiments (processed on different days). The main conclusions of the papers are confirmed by flow cytometry and single cell sequencing data. Single cell data populations observed in SF and PB were present across all patients tested (See supplementary Fig. 4). All attempts of replication were successful and included in the manuscript.
	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.: For each  flow cytometry experiment, one ACPA- and one ACPA+ RA samples were included to avoid technical variability. PB and SF from the same patient were run in the same experiment. Pair of ACPA- and ACPA+ RA samples were randomly selected based on their ACPA status and the number of cells available (above 10×106).
	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.: Data collection and analysis were not blinded as samples were processed and analyzed by the same researcher.
	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.: CD14 APC-H7 MφP-9 BD Biosciences, ref: 560180, dilution: 1.5:50CD3 BV786 UCHT1 BD Biosciences, ref: 565491, dilution: 1.5:50CD3 BV510 UCHT-1 BD Biosciences, ref: 563109, dilution: 3:50CD4 BV510 SK3 BD Biosciences, ref: 562970, dilution: 2:50CD4 PerCP RPA-T4 Biolegend, ref: 300528, dilution: 2:50CD8 BUV395 RPA-T8 BD Biosciences, ref: 563796, dilution: 3:50PD-1 BV421 EH12.1 BD Biosciences, ref: 562516, dilution: 3:50PD-1 BB515 EH12.1 BD Biosciences, ref: 564494, dilution: 3:50HLA-DR BV711 G46-6   BD Biosciences, ref: 563696, dilution: 3:50GPR56 PE-Cy7 CG4 Biolegend, ref: 358206, dilution: 3:50CXCR6 Alexa Fluor 647  K041E5 Biolegend, ref: 356008, dilution: 3:50LAG3 BV421 11C3C65 Biolegend, ref: 369314, dilution: 3:50CD49a PE TS2/7 Biolegend, ref: 328304, dilution: 3:50CD69 BV786 FN50 BD Biosciences, ref: 563834, dilution: 3:50CX3CR1 FITC 2A9-1 Biolegend, ref: 341606, dilution: 3:50GZMB FITC GB11 BD Biosciences, ref: 560211, dilution: 5:100GZMB BV421 GB11 BD Biosciences, ref: 563389, dilution: 3:100GZMA Alexa Fluor 594 CB9 Biolegend, ref: 507218, dilution: 3:100PRF1 PercP/Cyanine5.5 B-D48 Biolegend, ref: 353314, dilution: 3:100PRF1 Alexa Fluor 700  B-D48 Biolegend, ref: 353324, dilution: 2:100Hobit Alexa Fluor 647  Sanquin-Hobit/1 BD Biosciences, ref:566250 (discontinued), dilution: 3:100NKG7 PE 2G9 Beckman Coulter, ref: IM3293, dilution: 0.5:100Eomes PE WD1928 eBioscience, ref: 12-4877-42, dilution: 3:100FOXP3 Alexa Fluor 488 206D Biolegend, ref: 320112, dilution: 5:100BLIMP-1PE #646702 RaD, ref: IC36081P, dilution: 10:100CXCL13 Alexa Fluor 647 #53610 RaD, ref: IC801R, dilution: 1:100
	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 were previously tested on PBMC from healthy donors using FMO controls. Clones were chosen based on literature reports and/or from our own previous experience (see below for specific references) and description from the providers (BD biosciences, Biolegend, Rand D, ebioscience, Beckamn Coulter). List of antibodies is available in Supp Data 8.CD4 SK3, PMID: 32423478GPR56 CG4: PMID: 21724806CD14 MφP-9, CD4 RPA-T4, CD8 RPA-T8, GZMB GB11, GZMA CB9, PRF1 B-D48, Eomes WD1928, FOXP3 206D: PMID: 29388193Hobit Sanquin-Hobit/1, PMID: 28392788BLIMP-1  #646702, PMID: 28150777CXCL13 #53610, PMID: 28150777LAG3 11C3C65, PMID: 31273938CD3 UCHT1, CD69 FN50, CX3CR1 2A9-1, PD-1 EH12.1,CD49a TS2/7, CXCR6  K041E5, PMID: 28930685
	State the source of each cell line used.: 
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were 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.: 
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: 
	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).: 
	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
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: 
	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.: 
	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.: 
	Identify the organization(s) that approved the study protocol.: Ethics approval for the use of these research samples were given by the local research ethics committee at Karolinska University Hospital (Rheumatology Division, Karolinska Hospital, Sweden Dnr: 03-138, Dnr: 2019-04308).
	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.": Patients characteristics are summarized in Supplementary Data 1. Patients were mainly female with a median age range of 62. The presence of autoantibodies (CCP and RF) are indicated. Disease duration and treatments at time of sample collection are also included. HLA-DRB1 alleles (first genetic association to RA) are also included when available. Missing clinical data is indicated as md.
	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.: Synovial fluid is taken as part of the clinical routine to alleviate swollen joints and peripheral blood samples are obtained during the same clinical visit after patient's signed agreement. Samples are immediately processed and frozen at the Rheumatology division biobank, Karolinska Institute. We are not aware of any specific bias which could affect the recruitment of patients.
	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.: 
	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.: BD Influx (BD FACS Sortware 1.2.0.142), Flow cytometry data acquisition:  BD LSR Fortessa (Diva 8.02), Flow cytometry data analysis: FlowJo 10.7.1
	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.: PBMC and SFMC were isolated by Ficoll separation (GE Healthcare) and cryopreserved in fetal bovine serum (FBS) with 10% DMSO in liquid nitrogen. Cells were thawed and washed 2 times in 10% Fetal Bovine Serum (FBS) RPMI. Cells were filtered using a 40uM cell strainer. Cells were then washed with PBS and incubated for 10 min with the viability dye at 4°C. After washing with PBS 1% FBS, cells were incubated with the antibody cocktail for 15 min at 4°C. Cells were either resuspended in 400uL PBS 1%FBS or submitted to intracellular staining using the FOXP3 permeabilization kit (ebioscience). In that case, cells were incubated with the fixation buffer during 1H at 4°C. Cells were then washed twice in permeabilization buffer before being incubated with antibodies against intracellular proteins (30 min, 4°C). After 2 washing steps, cells were resuspended in 400uL PBS 1% FBS.In some conditions, 1×106 PBMC and 1×106 SFMC were activated with CD3/CD28 dynabeads (ThermoFischer Scientific, one bead/cell) or Phorbol-12-myristate-13-acetate (PMA, Calbiochem, 10ng/mL) plus Ionomycin (Calbiochem, 1µM) in RPMI 10% FBS in the presence of Brefeldin-A (Sigma-Aldrich 5µg/mL) for 3 hours. 
	Identify the instrument used for data collection, specifying make and model number.: BD LSR Fortessa, BD Influx
	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.: 1×106 PBMC and 1×106 SFMC were labeled in each condition. Frequencies of each cell population are displayed in all flow cytometry dot plots in main and supplementary Figures. Raw data are available in the source data file.
	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.: Facs gating strategy  included lymphocyte gating (based on forward and side scatter) followedby doublets, CD14+ and dead cells exclusion. CD4+ or CD8+ T cells were further selected among CD3+ T cells. All gating strategies are provided in Supp Fig 1 
	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.: 



