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Small group sizes of 3 or 4 animals were chosen for FACS or serology analysis based on the observation that statistically significant differences
could be observed between treatment and control groups using these group sizes. IACUC approval requires that the minimum possible
number of animals be used that yield statistically significant results.

Animals which did not respond to vaccination as measured by total antigen specific antibody titers were excluded from analysis.

Experiments were repeated and variations of experiments were performed and are reported in Supplementary Table 1.

3 month old female mice were randomly assigned to various treatment groups.

Investigators were blinded to the assignment of animals into treatment groups and during the generation and analysis of all serological, FACS
and sequencing data.

FACS antibibodies: Fc Blocker (homemade mAb 2.4g2) 5ug/ml, anti-CD45.1 (Biolegend, #110728) 1:100 dilution, anti-CD45.2
(Biolegend, #109806) 1:100 dilution, GL7 (Biolegend, #144608, #144610) 1:100 dilution, TCRb (Biolegend, #109228) 1:100 dilution,
F4/80 (Biolegend, #123128) 1:100 dilution, Ter119 (Biolegend, #116228) 1:100 dilution, CD38 (Biolegend, #102718) 1:100 dilution,
IgD (Biolegend, #405710) 1:100 dilution, IgM (Biolegend, #406512) 1:100 dilution, IgG1 (Biolegend, #406620) 1:100 dilution, CD138
(Biolegend, #142504) 1:100 dilution, Sca-1 (Ly6A/E) (Biolegend, #122512) 1:100 dilution and CD19 (Biolegend, #152408) 1:100
dilution, CD80 (Biolegend, #104712) 1:100 dilution, CD73 (Biolegend, #127210) 1:100 dilution, PD-L2 (Biolegend, #107216) 1:100
dilution, anti-mouse Kappa (Clone 187.1 AF647) 1:100 dilution, Anti-mouse Lambda (Biolegend, #407306) 1:100 dilution, anti-mouse
Kappa (BD, #561353) 1:100 dilution, anti-human Kappa (Biolegend, #316506) 1:100 dilution, anti-mouse Lambda (Biolegend,
#407308) 1:100 dilution. ELISA/neutralization assay antibodies: alkaline phosphatase-conjugated goat anti-mouse IgG (H+L) (Jackson
Immuno Research Labs, #115-055-146) diluted 1:5000, biotin-labeled anti-2A peptide (3H4) mouse antibody (NovusBio,
#NBP2-59627) at 1g/ml, VRC01 monoclonal antibody (hVRC01), mVRC01 (homemade), alkaline phosphatase-conjugated goat anti-
human IgG, Fc fragment specific (Jackson Immuno Research Labs, #109-055-098) diluted 1:5000. Cell selection antibodies:
biotinylated anti-CD45.2 Ab (Clone 104, Biolegend, #109804) 1:100 dilution

Antibodies obtained commercially have been validated by the manufacturer for the specific use presented in this study. Homemade
antibodies have been validated by our lab using appropriate positive and negative controls.

293T cells were obtained from the American Type Culture Collection (ATCC, #CRL-3216), TZM-bl cells were obtained from the




