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Mura et al. Immunoprofiling Identifies Functional B and T Cell Subsets Induced by an Attenuated 
Whole Parasite Malaria Vaccine as Correlates of Sterile Immunity 

Supplementary Table S1: Immune measures (out of 1,316 measures) that were modified after 
immunization (T1) from baseline (T0) (p value < 0.05, q value < 0.2), with 26 having a q value < 0.05 
and defined as immunization signature. The names of the immune measures appears as 
immunemeasure.stimulant.timepoint for cellular assays and readout.specificity.timepoint for 
serological assays. 

  Immune measures p value q value 
1 BC.SPZ.T1 3,81E-06 1,16E-03 
2 Naïve_BC.SPZ.T1 1,13E-05 1,72E-03 
3 B ELIspot.CSP.T1 6,10E-05 3,71E-03 
4 MBC.SPZ.T1 5,93E-05 3,71E-03 
5 IgD+MBC.SPZ.T1 4,19E-05 3,71E-03 
6 IgD-MBC.SPZ.T1 1,45E-04 7,33E-03 
7 IFA.SPZ.T1 3,29E-04 1,43E-02 
8 B ELIspot.SPZ.T1 4,72E-04 1,48E-02 
9 ELISA.CSP_FL.T1 4,81E-04 1,48E-02 

10 T CD4+CXCR3-CCR6-TNFa+IFNg+.SPZ.T1 4,88E-04 1,48E-02 
11 MSD.CSP_NANP.T1 9,77E-04 2,47E-02 
12 T CD4+CXCR3+TNFa+IFNg+.CSP.T1 9,77E-04 2,47E-02 
13 B ELIspot.MSP.T1 1,12E-03 2,58E-02 
14 T CD4+CXCR3-CCR6-TNFa+.SPZ.T1 1,34E-03 2,58E-02 
15 lymphocytes.SPZ.T1 1,36E-03 2,58E-02 
16 CD38hiCD24hi_BC.SPZ.T1 1,23E-03 2,58E-02 
17 ELISA.AMA1.T1 1,66E-03 2,97E-02 
18 lymphocytes.CSP.T1 1,86E-03 3,09E-02 
19 lymphocytes.M.T1 1,93E-03 3,09E-02 
20 IL8.AMA1.T1 2,49E-03 3,29E-02 
21 cTfh1_TNFa+.M.T1 2,44E-03 3,29E-02 
22 T CD4+CXCR3+TNFa+.SPZ.T1 2,44E-03 3,29E-02 
23 T CD4+TNFa+IFNg+.CSP.T1 2,44E-03 3,29E-02 
24 B ELIspot.AMA.T1 2,69E-03 3,40E-02 
25 cTfhCXCR3+CCR6+.CSP.T1 3,36E-03 4,00E-02 
26 T CD4+TNFa+IFNg+.CSP.T1 3,42E-03 4,00E-02 
27 IL8.CelTOS.T1 4,88E-03 5,50E-02 
28 T CD4+TNFa+.SPZ.T1 5,40E-03 5,86E-02 
29 B ELIspot.CelTOS.T1 6,12E-03 6,41E-02 
30 T CD4+CXCR3+TNFa+IFNg+.SPZ.T1 6,84E-03 6,93E-02 
31 T CD4+CXCR3+CCR6+.CSP.T1 8,47E-03 8,31E-02 
32 cTfh2.CSP.T1 9,83E-03 8,54E-02 
33 T CD4+CXCR3-CCR6-IFNg+.CSP.T1 9,28E-03 8,54E-02 
34 T CD8+CXCR3+TNFa+.M.T1 9,28E-03 8,54E-02 
35 T CD8.M.T1 9,83E-03 8,54E-02 
36 IFNg.lSPZ.T1 1,07E-02 9,06E-02 
37 T CD8+CXCR3-CCR6-TNFa+.CSP.T1 1,15E-02 9,22E-02 



38 T CD8+CXCR3+.CSP.T1 1,14E-02 9,22E-02 
39 T CD8+.SPZ.T1 1,33E-02 1,03E-01 
40 IL13.CSP.T1 1,41E-02 1,07E-01 
41 IL6.CSP.T1 1,61E-02 1,19E-01 
42 IL4.CSP.T1 1,92E-02 1,26E-01 
43 IL4.hSPZ.T1 1,99E-02 1,26E-01 
44 cTfh2IFNg+.M.T1 1,85E-02 1,26E-01 
45 T CD3+.M.T1 1,88E-02 1,26E-01 
46 T CD8+CCR6+TNFa+.CSP.T1 1,85E-02 1,26E-01 
47 T CD8+CXCR3-CCR6-.CSP.T1 1,97E-02 1,26E-01 
48 T CD8+CXCR3+CCR6+IFNg+.CSP.T1 1,85E-02 1,26E-01 
49 T CD4+CXCR3+CCR6+IFNg+.M.T1 2,10E-02 1,28E-01 
50 T CD8+CCR6+IFNg+.CSP.T1 2,10E-02 1,28E-01 
51 IL13.CelTOS.T1 2,22E-02 1,32E-01 
52 IL13.hSPZ.T1 2,32E-02 1,34E-01 
53 cTfh2IFNg+.CSP.T1 2,34E-02 1,34E-01 
54 cTfhCXCR3+CCR6+IFNg+.M.T1 2,69E-02 1,46E-01 
55 T CD4+CXCR3+IFNg+.CSP.T1 2,69E-02 1,46E-01 
56 T CD4+CXCR3-CCR6-IFNg+.M.T1 2,69E-02 1,46E-01 
57 cTfh.SPZ.T1 2,74E-02 1,46E-01 
58 cTfr.M.T1 3,02E-02 1,58E-01 
59 T CD4+CCR6+IFNg+.M.T1 3,42E-02 1,73E-01 
60 T CD4+TNFa+IFNg+.SPZ.T1 3,42E-02 1,73E-01 
61 IL12.CelTOS.T1 3,60E-02 1,80E-01 

BC = B cells ; MBC = memory B cells ; T = T lymphocytes ; cTfh = circulating follicular helper T cells ;  
cTfr = circulating follicular regulatory T cells ; hSPZ/lSPZ = high/low dose of sporozoites.  
 

  



Supplementary Table S2: Antibodies used for B cell and T cell flow cytometry panels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Supplementary Figure S1: T cell gating strategy. 

 

 

 

 

 

 

  



Supplementary Figure S2: B cell gating strategy. 

 

 

 

 

  



Supplementary Figure S3: Workflow of computational and statistical analysis 

 
 

 

 

  



Supplementary Figure S4: Correlation matrices of cytokines pattern response measured in the 
supernatant of PBMCs at T1, after 48 hours of stimulation with AMA-1, CelTOS, CSP, SPZ at low (lSPZ) 
or high level (hSPZ) and TRAP. (A) Correlation matrices including only protected volunteers (n=8). (B) 
Correlation matrices including only non-protected volunteers (n=4). Only significant correlations 
(Spearman, ρ >0.4, p<0,05) are represented on the maps. 

 

 


