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Reporting Summary

Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

Please do not complete any field with "not applicable" or n/a.  Refer to the help text for what text to use if an item is not relevant to your study.

For final submission: please carefully check your responses for accuracy; you will not be able to make changes later.

Statistics

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

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data

Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets

- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy 

Human research participants

Policy information about studies involving human research participants and Sex and Gender in Research. 

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.

Ecological, evolutionary & environmental sciences study design

All studies must disclose on these points even when the disclosure is negative.

Did the study involve field work?

Field work, collection and transport

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 

Materials & experimental systems

n/a

Involved in the study

Methods

n/a

Involved in the study

Antibodies

Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Commonly misidentified lines

(See ICLAC register)

Palaeontology and Archaeology

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in Research

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data

Policy information about clinical studies

All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Dual use research of concern

Policy information about dual use research of concern

Hazards

Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented in the manuscript, pose a threat to:

No

Yes

For examples of agents subject to oversight, see the United States Government Policy for Institutional Oversight of Life Sciences Dual Use Research of Concern.

Experiments of concern

Does the work involve any of these experiments of concern:

No

Yes

Precautions and benefits

ChIP-seq

Data deposition

Genome browser session 
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Methodology

Magnetic resonance imaging

Experimental design
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Preprocessing

Statistical modeling & inference

Specify type of analysis:

Statistic type for inference

(See Eklund et al. 2016)

Models & analysis
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Involved in the study
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		CurrentPageNumber: 

		Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Elena A. Levashina, Hedda Wardemann and Jean-Philippe Julien

		YYYY-MM-DD: 2023-03-07

		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.: No software was used

		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.: Data analysis was performed as described in the Methods section using the software FlowJo V.10.0.8 (Tree Star), Prism 7.04 (GraphPad), R version 4.2.2

		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 data generated or analysed during this study are included in this published article (and its supplementary information files).The data supporting this study’s findings are available from the corresponding authors 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.: Small sample sizes were chosen as this study was approved as pilot study by the regional authorities in Karlsruhe, Germany. Sample sizes were sufficient to obtain statistically significant differences between different groups. For challenge experiments, sample size were chosen according to best practices in the field and previous data (Murugan et al. 2020).

		Describe the covariate-relevant population characteristics of the human research participants (e.g. age, 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.: 

		Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance was required and explain why not.: No sex based analysis was performed in our study. In the studies performed with C57BL/6J only female mice were used for practical reasons of caging and transportation of animals between different locations in Germany (MPI Berlin, DKFZ Heidelberg). Studies performed with C57BL/6 transgenic mice from the Kymouse™ platform involved male and female animals, which were equally distributed between the different experimental groups. 

		Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance was required and explain why not.: All C57BL/6J  immunization procedures were approved by the regional authorities in Karlsruhe, Germany (project numbers G-255/17 and G-278/20). All challenge procedures involving C57BL/6J and CD1 mice were approved by Landesamt für Gesundheit und Soziales (LAGeSo, Berlin, project numbers 368/12 and H0335/17). Experiments were conducted in accordance with the German Animal Protection Law. All immunizations of transgenic mice from the Kymouse™ platform were carried out under United Kingdom Home Office License 70/8718 with the approval of the Wellcome Trust Sanger Institute Animal Welfare and Ethical Review Body. All procedures performed to generate trangenic PbPfCSP(mCherry) parasites carried on OF1 mice were granted with a license by Competent Authority after an advice on the ethical evaluation by the Animal Experiments Committee Leiden (AVD1160020171625) and conducted in accordance with the Experiments on Animals Act (Wod, 2014), the applicable legislation in the Netherlands.

		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 analysis

		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 (with the exception of one) were reproduced and the different replicates are clearly labeled in the figures and described in the legends. The experiment analyzing the long-term response induced by the immunogen (Figure 5) was carried out only once for time reasons. 

		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.: Mice and mosquitoes were randomly allocated from same batches to the experimental groups (mouse age: 7-9 weeks, but always same age within one experiment (+/- 1 day) and mosquito age: 4 days (+/- 1 day)

		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.: Blinding was not relevant for our study. Measures were taken from sample size with objective readout methods (e.g. ELISA, Flow cytometry, ELIspot) giving numbers as results, which can not be manipulated by the person collecting the data. 

		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.: Please see additional PDF "Antibodies" at the end of document

		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.: Please see additional PDF "Antibodies" at the end of document

		State the source of each cell line used and the sex of all primary cell lines and cells derived from human participants or vertebrate models.: FreeStyleTM 293-F Cells, Thermo Fischer Scientific (Cat#R79007); HEK293S cells [GnT I−/−] HEK293 (ATCC CRL-3022); human hepatocyte line HC-04 (BEI Resources, MRA-975, contributed by Jetsumon Sattabongkot Prachumsri); Plasmodium falciparum parasites (clone NF54) originated from Prof. Sauerwein’s laboratory. 

		Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: The cell lines were purchased or obtained with the certificate of analysis. The Plasmodium falciparum parasites (clone NF54) used in this study was authenticated for Pfs47 genotype by PCR on genomic DNA.

		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.: FreeStyleTM 293-F and HEK293S cells were directly used after purchase and not further tested. The HC-04 cell line and Plasmodium falciparum NF54 parasites were tested regularly for Mycoplasma contamination by PCR and resulted negative. 

		Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: NA

		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

		For laboratory animals, report species, strain and age OR state that the study did not involve laboratory animals.: Mus musculus, C57BL/6J and C57BL/6 transgenic mice from the Kymouse™ platform (reference 42), (7-9 weeks-old)Female OF1 mice (6–7 weeks-old)Female CD1 mice (7-12-weeks-old)Female Anopheles coluzzii Ngousso S1 strain, 3-5 days old (Harris et al. 2010)Female Anopheles gambiae transgenic 7b line, 3-5 days old (Pompon and Levashina, 2015)

		Provide details on animals observed in or captured in the field; report species 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.: 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.: The study did not involve samples collected from the field. 

		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.: Data were collected using the BD FACSDivaTM software. Cell events were analyzed using the FlowJo v10.7.2 and FlowJov 8.0.1. software.

		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.: Mice were sacrificed 7 days after the final boost by cervical dislocation (C57BL/6J mice) or under UK Home Office Schedule 1 by rising concentration of CO2 (mice from the Kymouse™ platform). Popliteal, inguinal and axial lymph nodes, spleens, and bone marrow were collected. Single cell suspensions were prepared by mashing cells through a 40 μm cell strainer (BD). For in vivo challenge experiments, mouse blood was collected from the tail vein in heparinized capillaries (Brand) in PBS. For traversal assay, hepatocytes were washed, trypsinized and fixed with 1% PFA/PBS. For staining experiments, Pf sporozoites were isolated in HC-04 medium by dissecting and grinding mosquito thorax portions containing the salivary glands with glass pestles, followed by filtering the extracts with a 40 µm cell strainer (BD).

		Identify the instrument used for data collection, specifying make and model number.: For flow cytometry cell staining data were collected on a BD FACSAria(TM) III cell sorter and a  BD FACSAria(TM) Fusion Cell Sorter Special Order System 658282S6. For in vivo challenge, hepatocyte traversal and sporozoite staining experiments samples were collected on a BD LSRFortessa™ Cell Analyzer.

		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.: Germinal center (GC) B cells were sorted containing the target CSP+ B cell target population. GC B cells were sorted with a purity of 99%  containing around 1-6% of CSP+ cells per sample. As samples were sorted by indexed cell sorting post-sort frequencies could be determined by phenotype markers. 

		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.: All cell gating strategies are also demonstrated in the supplementary figures and described in the legends.Gating strategy for the detection of CSP+ GC B cells in mice from the Kymouse™ platform. Lymphocytes are gated by Forward and Sideward Scatter parameters (FSC-A and SSC-A), duplicates are excluded by size parameters (FSC-H and FSC-W) and Sideward Scatter parameters (SSC-H and SSC-W) and live and dumpneg cells are used for further analysis. GL7+CD95+ GC B cells are gated from CD19+B220+ B cells. CSP+ were considered antigen specific and were sorted for single cell analysis. Gating strategy for the detection of IgG+CSP+ cells in C57BL/6J mice.  Lymphocytes are gated by Forward and Sideward Scatter parameters (FSC-A and SSC-A), duplicates are excluded by size parameters (FSC-H and FSC-A), live cells are gated by exclusion of 7AAD+ cells. B cells are detected as CD19+CD138- cells, and IgG+ cells were defined as IgG+IgD- cells. CSP+ cells were detected by two color gating strategy as double-positive cells (p126-SA-APC and p126-SA-PE). Gating strategy for the detection of T cell subpopulations ex vivo: Lymphocytes are gated by Forward and Sideward Scatter parameters (FSC-A and SSC-A), duplicates are excluded by size parameters (FSC-H and FSC-A), live cells are gating by the exclusion 7AAD+ cells. Furthermore, T cells are detected as CD4+ and CD8+ T cells. Effector Memory (EM) and Central Memory (CM) T cells are gated as CD44highCD62L- and CD44highCD62L+ respectively. T follicular helper cells (Tfh) were detected within the EM population as CXCR5+PD-1+ cells. PADRE+ cells were detected by MHCII-Tetramer staining from different T cell populations. Gating strategy for the detection  of T cell subpopulations among in vitro cultured splenocytes. Lymphocytes are gated by Forward and Sideward Scatter parameters (FSC-A and SSC-A), duplicates are excluded by size parameters (FSC-H and FSC-A), live cells are gated by the exclusion 7AAD+ cells. T cells are detected as CD4+ and CD8+ T cells. Effector Memory (EM) and Central Memory (CM) T cells are gated as CD44highCD62L- and CD44highCD62L+ respectively. T follicular helper cells (Tfh) were detected within the EM population as CXCR5+PD-1+ cells. PADRE+ cells among CD4+ T cells were detected by MHCII-Tetramer staining. Dividing cells were gated as CFSElow cells.For in vivo challenge, total red blood cells were gated on FSC and SSC parameters and infected red blood cells were detected as the mCherry-positive subpopulation. For traversal assay, total HC-04 cells were gated on FSC and SSC parameters, and traversed cells were detected as Dextran-rhodamine positive. For sporozoite staining experiments, Pf sporozoites were gated on SYBR green and FSC parameters, and antibody-bound sporozoites were detected as AlexaFluor555-positive cells.

		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.: 

		NarrowField: 

		MedField: 

		WideField: 

		XWideField: 

		XXWideField: 

		BodyCheckbox: 










Antibody Clone Supplier/Info Catalogue # Lot # Validation 


anti-CD4-
APC-Cy7 


GK1.5 Biolegend 100414 B326190 Broadly used by many laboratories and flow cytometric 
cell staining demonstrated in this manuscript.  


• Dialynas DP, et al. 1983. J. Immunol. 131:2445. (Block, 
IP)  


• Dialynas DP, et al. 1983. Immunol. Rev. 74:29. (IP, 
Deplete)  


• Wu L, et al. 1991. J. Exp. Med. 174:1617. (Costim) 


anti-CD8-
APC-R700 


53-6.7 BD 
Biosciences 


564983 0080396 Broadly used by many laboratories and flow cytometric 
cell staining demonstrated in this manuscript.  


• Bierer BE, Sleckman BP, Ratnofsky SE, Burakoff SJ. The 
biologic roles of CD2, CD4, and CD8 in T-cell activation. 
Annu Rev Immunol. 1989; 7:579-599. (Biology).  


• Fujiura Y, Kawaguchi M, Kondo Y, et al. Development of 
CD8 alpha alpha+ intestinal intraepithelial T cells in 
beta 2-microglobulin- and/or TAP1-deficient mice. J 
Immunol. 1996; 156(8):2710-2715. (Clone-specific: 
Flow cytometry).  


• Hathcock KS. T cell depletion by cytotoxic elimination. 
Curr Protoc Immunol. 1991; 1:3.4.1-3.4.3. (Clone-
specific: Cell separation, Depletion, Flow cytometry).  


 


anti-CD44- 
BV785 


IM7 Biolegend 103041/103059 B346798 Broadly used by many laboratories and flow cytometric 
cell staining demonstrated in this manuscript.  


•  Trowbridge IS, et al. 1982. Immunogenetics 15:299. 
(ICFC, IP, CMCD)  


•  Katoh S, et al. 1994. J. Immunol. 153:3440. (ELISA)  


• Budd RC, et al. 1987. J. Immunol. 138:3120. (IP) 


anti-CD44- 
FITC 


IM7 BD 
Pharmigen 


553133 3331648 Broadly used by many laboratories and flow cytometric 
cell staining demonstrated in this manuscript.  







• Bendelac A. Mouse NK1+ T cells. Curr Opin Immunol. 
1995; 7(3):367-374. (Biology).  


• Brocke S, Piercy C, Steinman L, Weissman IL, Veromaa 
T. Antibodies to CD44 and integrin alpha4, but not L-
selectin, prevent central nervous system inflammation 
and experimental encephalomyelitis by blocking 
secondary leukocyte recruitment. Proc Natl Acad Sci U 
S A. 1999; 96(12):6896-6901. (Clone-specific).  


• Budd RC, Cerottini JC, Horvath C, et al. Distinction of 
virgin and memory T lymphocytes. Stable acquisition of 
the Pgp-1 glycoprotein concomitant with antigenic 
stimulation. J Immunol. 1987; 138(10):3120-3129. 
(Biology).  


anti-CD62L 
BV711 


MEL-14 Biolegend 104445 B305757 Broadly used by many laboratories and flow cytometric 
cell staining demonstrated in this manuscript.  


• Zallatin WM, et al. 1983. Nature 304:30. (IP, Block)  


• Siegelman MH, et al. 1990. Cell 61:611. (IP, Block) 


• Reichert RA, et al. 1986. J. Immunol. 136:3535. (IHC, FC) 


anti-PD-1-
BV605 


J43 BD 
Biosciences 


563059 1152563 Broadly used by many laboratories and flow cytometric 
cell staining demonstrated in this manuscript.  


• Agata Y, Kawasaki A, Nishimura H, et al. Expression of 
the PD-1 antigen on the surface of stimulated mouse T 
and B lymphocytes. Int Immunol. 1996 May; 8(5):765-
772. (Immunogen: Flow cytometry, 
Immunoprecipitation).  


• Ansari MJ, Salama AD, Chitnis T, et al. The programmed 
death-1 (PD-1) pathway regulates autoimmune 
diabetes in nonobese diabetic (NOD) mice. J Exp Med. 
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