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	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Jianzhu Chen
	YYYY-MM-DD: 20200622
	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.: BD FACSDiva for collection of flow cytometry data. The Ig repertoire sequencing was done by Illumina Miseq V3 2x301bp sequencing.  
	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.: FlowJo (v. 10) for analysis of flow cytometry data; Graphpad Prism (v. 8) for graphing and calculation of statistics.Raw sequences were processed using the pRESTO (version 0.5.13) toolkit. The IMGT/High database of mouse Ig repertoire was used as reference to perform V(D)J alignment using IgBLAST in Change-O (version 0.4.6) tool. The V segment genotypes were inferred using TIgGER. The clonal diversity of the repertoire was analyzed by Alakazam (version 0.3.0) . To determine the selection strength of the CDR and FWR regions the BASELINe tool was used. The somatic hypermutation targeting models were computed by the SHazaM software (version 0.2.1). 
	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.: The raw sequence data were deposited in Gene Expression Omnibus, accession number: GSE139225. All data used that support the findings of this study are available from the corresponding author upon reasonable request.
	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.: No sample size calculation was performed. For vaccine studies, we typically use n = 5-10 per group. In this study, we have n = 8 per group. 
	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 from the analyses
	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.: All experiments were replicated once. 
	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.: The mice were randomly allocated into each experimental groups.  
	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.: The study designer was in charge of sample allocation and grouping, but not hands-on procedures.  The injections were done by one technician,  the sample preparation and processing were done by another. 
	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.: The antibody list is provided in the Supplementary Table 1 with specific details including manufactures, catalog, concentration et al. 
	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.: Where applicable, the antibodies listed above have been tested by manufacturers for flow cytometry applications. Manufacturers have provided citations where the specific antibodies have been reported for relevant uses.
	State the source of each cell line used.: 293T cells were purchased from ATCC
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: 293T cells were purchased from ATCC and not further 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.: Cell lines tested negative for mycoplasma contamination.
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: n/a
	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
	Identify the organization(s) that approved the study protocol.: All procedures and care were approved by the NUS Research Ethics Committee under Protocol R13-6157. 
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: Female 8 week-old  C57BL/6 mice were bred and housed at the Animal Facility, National University of Singapore (NUS)
	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.: n/a
	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.: n/a
	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.: FlowJo version 10.6.0 (Tree Star)
	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.: Splenocytes from immunized mice was assessed for cytokine production by intracellular cytokine staining as described previously. Briefly, 1 million splenocytes were stimulated with a peptide cocktail (1 prM and 2 E peptides, at a final concentration of 5 μg/ml for each peptide) 58 or each serotype virus (DENV1/2402DK1, DENV2/3295DK1, DENV3/863DK1 and DENV4/2240DK1, at a final M.O.I of 1) for 6 hours at 37°C in the presence of Brefeldin A (Golgiplug, BD Biosciences). These DENVs were all low-passage clinical isolates obtained from blood samples of acute dengue fever patients in Singapore 59. Cells were surface stained with anti-CD3, anti-CD4, anti-CD8, anti-F4/80, anti-CD11c, anti-Ly6G, and anti-NK1.1 antibodies and LIVE/DEAD stain FSV780 (BD Biosciences) on ice for 30 mins. For intracellular staining, cells were fixed and permeabilized with Fix/Perm buffer (BD Biosciences) for 30 mins at 4 °C in the dark, incubated with anti-IL2, anti-TNFα and anti-IFNγ monoclonal antibodies, followed by washing. To measure the antigen-specific B cell responses, we used protein labeling kits (Thermo Fisher Scientific) to conjugate Alexa Flour 647 (AF647) and Alexa Flour 548 (AF548) to extracellular domain of DENV1 (DENV-1/VN/BID-V949/2007) and DENV2 (DENV-2/GWL39 IND-01) E proteins (approx. 50 kDa, CTK Biotech), respectively. One million splenocytes were incubated with DENV1/E-AF647 and DENV2/E-AF548 probes on ice for 30 mins in the dark. The cells were then surface stained with conjugated anti-CD90.2, anti-F4/80, anti-CD11c, anti-CD4, anti-CD8, anti-Ly6G, anti-NK1.1, anti-IgM, anti-IgD, anti-GL7, anti-CD45R, anti-CD38 antibodies (Supplementary Table 1) and LIVE/DEAD stain FSV780 (BD Biosciences) on ice for 30 mins. For the intracellular staining, cells were fixed and permeabilized with Phosflow Lyse/Fix buffer (BD Biosciences) for 10 mins at 37 °C in the dark and subsequently incubated with Phosflow Perm/Wash buffer for 30 mins at room temperature. Then, cells were stained with anti-Ig (H+L) and anti-Bcl6 antibodies for 30 mins at 4 °C in the dark. 
	Identify the instrument used for data collection, specifying make and model number.: BD LSRII or X20 flow cytometer  
	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.: At least 1 million cells were analyzed per sample; positive gates were based on the 99.9th percentile (< 0.1% of positive events in samples stained with isotype controls).
	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.: Viable T cells were gated as follows: lymphocytes (FSCint, SSClo), single cells (SSC-A = SSC-H), CD3+ F4/80- CD11c-Ly6G- NK1.1-live-, CD4+ or CD8+, Cytokine gates (TNF, IFNg, IL-2).Viable B cells were gated as follows: lymphocytes (FSCint, SSClo), single cells (SSC-A = SSC-H), CD90.2-F4/80-CD11c-CD4-CD8a-Ly-6G-NK1.1-live-, B220+Ig(H+L)+, Ag+(DENV1+and or DENV2+), Ig isotype by IgG1,IgM and IgD, CD38+GL7- for memory, CD38-GL7+ for GC, Bcl-6+ in GC. 
	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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