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Fig. 1. Frequency, class-switching, and SHM of pathogen-specific 
convergent clones in children and adults. (A) Convergent clone 
frequencies for each pathogen, plotted on a square root scale. Ages in 
years; CB, cord blood. (B) Fractions of convergent clones expressing 
unmutated IgM/IgD, mutated IgM/IgD, class-switched, or combinations of 
these. Children have significantly higher fractions of class-switched 
convergent clones with mutated IgM/IgD clone members (colored in 
purple) than adults, (P = 5.08 × 10−32, 6.66 × 10−29, 2.39 × 10−29, 3.45 × 10−34, 
and 1.71 × 10−41 for Hib, NM, PP, TT, and RSV, respectively, by Wilcoxon–
Mann–Whitney (WMW) test). (C) Median IGHV-gene SHM frequencies of 
each convergent clone in participants of different ages indicated in years. 
SHM frequencies of convergent clones expressing IgG or IgA were lower in 
children than in adults (P = 6.50 × 10−13 and 1.96 × 10−8, respectively, WMW 
test). 
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Fig. 2. Convergent B cell clone distribution in tissues. (A) Convergent 
clone frequencies in adult blood (PBMC), MDLN, MSLN, and spleen. 
Frequencies are on a square root scale. Frequencies in tissues were 
higher than in blood (P = 0.00049, 0.0037, 0.016, 6.71 × 10−7, 0.012, and 
0.00017 for Hib, NM, PP, TT, RSV, and flu respectively, WMW test).  
(B) Convergent antigen-specific IGH in CB and blood of children, healthy 
adults (Adult* PBMC), deceased organ donors (Donor PBMC), and 
donor spleen, MSLN and MDLN. Vertical bars: reference antigen-specific 
IGH sequences per specimen combination. Left bars: total convergent 
IGH unique sequences per tissue. (C) Fraction of convergent clones 
containing the indicated isotypes in tissues. Some clones contain 
multiple isotypes. Compared to protein antigen-specific clones, 
polysaccharide-specific clones more frequently express IgM/D and less 
often express IgG, (P = 0.035 and 0.0058, respectively, WMW test). 

on M
ay 6, 2021

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 12 April 2021  www.sciencemag.org  (Page numbers not final at time of first release) 10 
 

 
 

Fig. 3. Convergent clones for SARS-CoV-2 and EBOV. (A) Convergent 
clone frequencies on a square-root scale. CS and mutM/D convergent clone 
frequencies for SARS-CoV-2 are higher in children than adults (P = 1.22 × 
10−13 and 0.0089, respectively, WMW test). (B) SHM frequencies of 
convergent clones for each isotype in participants of different ages (x axis). 
(C) CDR-H3 amino acid sequences of convergent IGH cross-reactive to 
SARS-CoV-2 and other HCoVs. Top row: CDR-H3 sequence logos for 
reported antigen-specific clones; Second row: sequence logos for 
convergent clones from children (blue indicates a match, cyan indicates 
sequence differences). 
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