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Supplementary Table 1 PCR primers used to prepare V1V2 amplicons for MiSeq next-generation 
sequencing. 
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Supplementary Figure 1 Change in viral load over time in CAP256. Sequences were classified as PI-
like (black), SU-like (blue) or REC (purple) based on their relative Hamming distance away from PI, as 
described in Fig 1a. The number of viral copies for each population was derived from its relative 
proportion of the total viral load per time point (y-axis) and is shown versus weeks after infection (x-axis).	
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Supplementary Figure 2 Frequency of amino acids or immunotypes (%) at positions (a) 169 and (b)  
166 in V1V2 next-generation consensus sequences between 6 and 206 weeks after infection. Read 
depth after quality filtering is shown for each time-point. Green, blue, or purple shading indicates ranges 
of amino acid frequencies, as shown in the key. 	
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Supplementary Figure 3 Detection of the CAP256-VRC26 lineage in the periphery. Heat map plots 
show sequence identity to the UCA (y-axis) versus germline divergence (x-axis) for all VH3-30*18 
sequences identified in antibody next-generation sequences (NGS) from 15 to 206 weeks. The time of 
superinfection (SU), the emergence of the CAP256-VRC26 NGS transcripts and onset of plasma 
breadth are shown. Frequency of sequences is coloured as indicated by the key. Previously published 
data7 did not include this 34-week time-point. 
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Supplementary Figure 4 CAP256-VRC26 
UCA neutralization of a panel of 196 
heterologous HIV-1 viruses from multiple 
subtypes. Values shown are IC50 values 
with a starting concentration of 50 µg/ml, 
and >50 indicating no neutralization, as 
indicated in the key. 	
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Supplementary Figure 5 Amino acid 
alignment of the 34-week V1V2 next-
generation consensus sequences (HXB2 
positions 120-197). Amino acid identity to 
the superinfecting virus (15-wk SU) is shown 
as dots, while deletions are shown as 
dashes. The primary infecting virus (6-wk 
PI) is also included in the alignment. 
Residues are coloured according to BioEdit 
amino acid assignments. 
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Supplementary Figure 6 CAP256-VRC26 mAb neutralization of 169/166 mutants and correlation with  
neutralization breadth. A two-tailed Spearman rank test was used to calculate the r and P values 
between IC50 neutralization titers of K169T/Q/I/R or R166K mutants (IC50 titres on the y-axis) and 
heterologous neutralization breadth (percentage on the x-axis).  
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Supplementary Figure 7 Recapitulating viral evolution for vaccine design. (a) A proposed prime-sequential boost immunization 
strategy to elicit V1V2-directed bNAbs, based on the key viral events that initiated and drove neutralization breadth in the CAP256-
VRC26 lineage. A CAP256 34-week bNAb-initiating Env (red), which has the 169K and 166R immunotypes, would be used as a 
prime to engage UCAs with long CDRH3s. This would be followed by three sequential boosts using immunogens with varying 
immunotypes to mimic the viral diversification in CAP256 that drove bNAb development. The 169I boost (orange) would be 
administered first, followed by a cocktail of 169T/Q and R immunogens (blue) and a final boost to expose vaccine-induced mAbs to 
the 166K immunotype (purple).  (b) Prevalence of major immunotypes among subtype C and all global viruses are shown in pie 
charts, with those included in the proposed immunization schedule shaded black. The proposed schedule is tailored towards 
subtype C viruses using experimentally validated immunotypes. However, vaccine coverage may potentially be enhanced for 
subtype B viruses by addition of a 169V immunotype.  
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