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Extended Data Figure 1. CD40 expression on macaque PBMC. (A) SDS-PAGE analysis. Lane M, 2 
BenchMark prestained protein ladder; lane 1, non-reduced and lane 2, reduced Coomassie blue 3 
stained SDS-PAGE analysis of anti-CD40 12E12-RBD. (B) Gating strategy to analyze the cell phenotype 4 
of the CD40+ fraction in PBMCs representative of a naive NHP (n = 3). (C) Percentage of expression of 5 
CD40 (12E12) on each cell subset. Bar indicates mean+/-SD of three animals. (D) Expression of 6 
activation markers after an 18-h incubation of NHP PMBC with culture medium (Ctrl, grey), αCD40.RBD 7 
(pink) or LPS (orange), considered as positive control, on the myeloid DC in representative naïve NHP 8 
(MF21). MFI values are indicated for each condition. (E) Fold change of MFI of activation markers after 9 
stimulation of NHP (n=3) PBMC with LPS on the myeloid DC, lymphoid DC, monocyte and B lymphocyte 10 
subsets. 11 
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Extended Data Figure 2. Memory T- and B-cell responses elicited by the αCD40.RBD vaccine in hu-13 
mice. (A) Manual back-gating of SARS-CoV-2 S protein-specific IgG-switched human B cells onto 14 
hCXCR4 versus hCD19 and hCCR10 versus hCD19 dot blots prepared from concatenated data from all 15 
hu-mice in each group. (B) Frequency of antigen-specific Th1 human CD4+ T cells (IFNγ+/- IL2+/- TNFα) 16 
and (C) antigen-specific human CD8+ T cells (IFNγ+) in the total human CD4+ T-cell or human CD8+ T-cell 17 
population, respectively, for non-immunized (mock) and vaccinated hu-mice. (D) Representative flow-18 
cytometry plots showing the HLA-A*0301 and HLA-A*0201 tetramer+ SARS-CoV-2 RBD-protein-specific 19 
human CD8+ T cells for poly(IC)-injected hu-mice and αCD40.RBD-vaccinated hu-mice. (E) Frequency 20 
of RBD-specific human CD8+ T cells (Tetramer+) in the total human T cell population for non-immunized 21 
(mock) and vaccinated hu-mice. Memory T and B cell responses elicited by the αCD40.RBD vaccine in 22 
hu-mice and assessed 6 w.p.im. 23 
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Extended Data Figure 3. Viral kinetics of first SARS-CoV-2 infection in NHPs. (A-B) Genomic viral RNA 26 
(gRNA) quantification in tracheal (A) and nasopharyngeal (B) swabs of macaques (n = 12) during the 27 
first SARS-CoV-2 infection 26 weeks prior to vaccination. Each line indicates individual values. (C) SARS-28 
CoV-2 S protein-specific binding at week 2 post αCD40.RBD vaccination of macaques (n = 6) relative to 29 
that of convalescent humans (n = 28) sampled 12 weeks after the onset of symptoms. Horizontal 30 
dotted lines represent the background threshold. 31 
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Extended Data Figure 4. Antigen-specific T-cell responses in NHPs. (A-B) Impact of vaccination (A) and 34 
SARS-CoV-2 exposure (B) on the number of IFNγ-secreting cells (n = 6). These cells were analyzed by 35 
ELISPOT after ex vivo stimulation with SARS-CoV-2 RBD or N overlapping peptide pools and plotted as 36 
spot-forming cells (SFC) per 1.0x106 PBMCs. the timepoints in each experimental group were compared 37 
using the Wilcoxon signed rank test (*p < 0.05). (A) BL: Baseline approximately 1 week before 38 
immunization; “Post imm.”: Two weeks post immunization. (B) BL: Baseline the day of challenge; “Post 39 
expo.” Day 9 post SARS-CoV-2 challenge.   (C-D) Frequency of IFNγ+ (left), IL-2+ (middle) or TFNα+ (right) 40 
antigen-specific CD4+ T cells (CD154+) and CD8+ T cells (CD137+) in the total CD4+ T cell (top) or CD8+ T 41 
cell (bottom) population, respectively, for each naive macaque (grey symbols, n = 6), non-immunized 42 
convalescent macaque (blue symbols, n =6), and αCD40.RBD-vaccinated convalescent macaque (green 43 
symbols, n = 6). PBMCs were stimulated overnight with medium (open symbols), SARS-CoV-2 RBD, (C) 44 
or N (D) overlapping peptide pools (filled symbols). BL: Baseline approximately 1 week before 45 
immunization. (F-I) Frequency of antigen-specific Th1 CD4+ T cells (CD154+ and IFNγ +/- IL2 +/- TNFα) 46 
and antigen-specific CD8+ T cells (CD137+ IFNγ+) in the total CD4+ T cell (F and H) or CD8+ T cell (G and 47 
I) population respectively. PBMC were stimulated overnight with SARS-CoV-2 RBD or N overlapping 48 
peptide pools. Time points in each experimental group were compared using the Wilcoxon signed rank 49 
test. (F-G) BL: Baseline approximately 1 week before immunization; “Post imm.”: Two weeks post 50 
immunization. (H-I) BL: Baseline approximately 2 weeks before challenge; “Post expo.” Day 9 post 51 
SARS-CoV-2 challenge. Groups were compared using the non-parametric Mann-Whitney test (*p<0.05, 52 
**p<0.005). 53 
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Extended Data Figure 5. SARS-CoV-2 viral kinetics in NHPs. gRNA and sgRNA viral loads in tracheal (A-56 
B), nasopharyngeal (B, C, D, F, G), and rectal (I) swabs and BAL (H) in naive (grey, n = 6), convalescent 57 
(blue, n = 6), and αCD40.RBD-vaccinated convalescent macaques (green, n = 6). (B, F, G) Each plain line 58 
indicates individual values, and the bold dotted lines represent the mean for each experimental group. 59 
(A, C, D) The means with the SD are shown. (E) Percentage of macaques with viral gRNA above the limit 60 
of detection over time in nasopharyngeal swabs. Experimental groups were compared using the log 61 
Rank test. 62 
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Extended Data Figure 6. Complete blood counts of SARS-CoV-2 exposed naive and convalescent 64 
macaques. Absolute numbers of white blood cells (WBC) (A), lymphocytes (B), monocytes (C), 65 
neutrophils (D), basophils (E), eosinophils (F), and platelets (G) in naive (grey), convalescent (blue), and 66 
αCD40.RBD-vaccinated convalescent macaques (green) after SARS-CoV-2 exposure. (H) Frequency of 67 
cell subsets within WBC at days 0 and 2 post exposure according to NHP group. Each bar indicates the 68 
mean of 6 NHPs.  69 
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Extended Data Figure 7. Cytokines and chemokines in the plasma of naive and convalescent 73 
macaques after SARS-CoV-2 exposure. (A) Heatmaps of the plasma concentrations of 12 cytokines and 74 
chemokines. Each column represents one cytokine or chemokine. The color scale (in pg.mL-1) is shown 75 
at the bottom. (B) Concentration of IL-1RA (left) and CCL2 (right) at day 2 post-exposure in plasma of 76 
naive (grey), convalescent (blue), and αCD40.RBD-vaccinated convalescent macaques (green). Each 77 
plot represents one macaque. Groups were compared using the non-parametric Mann-Whitney test 78 
(*p < 0.05). 79 
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Extended Data Figure 8. Representative transversal slices of lung CT scans from SARS-CoV-2-exposed 81 
naive and convalescent macaques. Imaging was performed at baseline and days 2 and 6 post-82 
exposure. Images are presented for each macaque according to their experimental group, with a 83 
window level of -300 and a window width of 1,600. 84 
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Extended Data Figure 9. Model predictions in the trachea and nasopharynx. Tracheal (A) and 87 
nasopharyngeal (B) gRNA viral load data and model predictions. Crosses (x) indicate values over the 88 
limit of detection LOD (2.67 log10 copies/mL) and asterisks (*) those below the LOD. Model predictions 89 
are indicated for each naive macaque (grey lines), non-immunized convalescent macaque (blue lines), 90 
and αCD40.RBD-vaccinated convalescent macaque (green lines). (C-F) Predictions for cells (C & E) and 91 
viruses (D & F) modelled in the trachea (C-D) and nasopharynx (E-F) according to NHP group. 92 
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