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Figure S1. Characterization of the MD39-GT3.1 trimer immunogen and related immunogens, related to Figures 
1 and 2.  



(A) The sequence of BG505 SOSIP trimer and BG505 SOSIP-based CD4bs GT trimer constructs. Modifications from 
the parent BG505 SOSIP sequence is shown in red. The furin cleavage site between gp120 and gp41 is shown in bold 
font. The 15mer epitope of HYCAP Tg CD4 T cells is underlined. 
(B) Size exclusion chromatography-multiangle light scattering (SEC-MALS) traces for BG505 MD39 and BG505 MD39-
GT3.1. The left y-axis is normalized A280 and right y-axis is the molecular weight of protein and glycan. The MW assessed 
by protein-conjugate analysis is shown as the red line inside the peak. Theoretical protein MW is 214 kDa in both cases. 
(C) Thermal stability of BG505 MD39 and BG505 MD39-GT3.1 measured by differential scanning calorimetry (DSC). The 
raw data are shown as blue solid line, and the fit is shown as red line. Melting temperature (Tm) values from the fit are 
shown. 
(D) Antigenic profiles measured by ELISA for BG505 MD39 and BG505 MD39-GT3.1, with trimers either captured by the 
base binding mAb RM19R (Cottrell et al., 2020) in order to preserve trimer quaternary structure or coated directly onto 
the ELISA plate so as to disrupt trimer quaternary structure.  
(E) SPR kinetic analysis of glVRC01 Fab binding to MD39-GT3.1 trimer (left) and BG505 SOSIPv4.1-GT1 (right) captured 
on sensor by PGT121. The glVRC01 Fab analyte was tested at a top concentration of 30.347 µM and four successive 4-
fold dilutions. The dissociation constant from this kinetic fit was 86 nM and1.4 µM, respectively. 
  



 
Figure S2. Serum IgG responses from MD39-GT3.1 immunized mice, related to Figure 2. 



(A) MD39-GT3.1 trimer-binding serum IgG measured by ELISA and endpoint titers (ET). Biotinylated MD39-GT3.1 
trimers were captured on to SA coated plates. 
(B) As in (A), but serum IgG binding to the MD39-GT3.1 KO trimer. 
(C) Comparison of SA-biotinylated trimer capture and GNL-trimer capture. SA-based trimer capture results in C-terminus 
oriented binding of the trimer on to ELISA plates, sterically occluding the trimer base epitope. GNL binds mannose 
residues and captures Env trimers in random orientations. 
(D) BG505 SOSIP trimer-binding serum IgG measured by ELISA and ET. Plates were initially coated with GNL, and trimer 
was captured onto the GNL coated plates. P-values calculated by two-tailed Student’s t-tests. 
(E) IgG serum ELISA to detect monomeric BG505 gp120. Recombinant BG505 gp120 was directly coated onto ELISA 
plates.  
(F) As in (D) for d22 and d36 (black lines), but with the respective trimer base blocking ELISA performed in parallel (red 
lines). To block the base epitope, RM19R Fab was added to the trimers prior to the addition of mouse serum.  
  



 
Figure S3. Analysis of endogenous BGC BCR sequences in MD39-GT3.1 trimer immunized mice, related to 
Figure 2. 
(A) Endogenous BGC cell and VRC01gHL BGC cell sort strategy for sequencing. Dump: CD4, CD8a, NK1.1, Gr-1. 
(B) Diversity of endogenous BGC cells. Each circle denotes a unique clonotype, defined by paired HC VDJ-LC VJ genes. 
The size of each circle is directly proportional to the number of clones observed for that clonotype. Circles are colored 
by IGHV-genes although the colors are not mutually exclusive due to the large number of IGHV genes observed. Distinct 



clones using the same IGHV-genes are proximally clustered. N = total number of paired sequences obtained from two 
independent experiments; N1 = sequences from first experiment, pooled from 4 mice each for both control and 
HYCAP3 groups; N2 = sequences from a second experiment, pooled from 5 mice in the control group, pooled from 10 
mice in the HYCAP group (5 mice from HYCAP1 and HYCAP3 groups each). B cells from d14 were only sequenced in 
the second experiment. 
(C) The top 5 most used IGHV (VH, upper) and IGKV (VK, lower) genes among HC-LC paired endogenous BGC cells after 
10, 14 or 21 days post immunization in the control group. The reference V-gene usage frequencies were derived from 
V-gene usage observed unimmunized C57BL/6J splenic B cells (Rettig et al., 2018). Dotted line indicates 1%.  
(D) As in (C) but analysis of sequences from mice that received HYCAP1 and HYCAP3 CD4 T cells by adoptive transfer. 
  



 
Figure S4. Sequencing of VRC01gHL cells, related to Figure 3.  
(A) Number of BGC VRC01gHL HC and LC sequences analyzed. N1 and N2 indicate two independent experiments. D10, 
14, 21 B cells were sequenced using the 10X Genomics platform and pooled from 4 mice per group for each experiment. 
D36 sequences were obtained by Sanger sequencing from 4 mice within each transfer group. 
(B) Violin plots of % nucleotide (NT) mutations for the data shown in Figure 2A. The denominator for d10, 14, 21 
sequences is 363 NT residues for HC and 312 residues for LC. The denominator for d36 sequences is 345 NT residues 
for HC and 290 residues for LC.  



(C) Per residue HC AA mutations in the three experimental groups.  
(D) Per residue LC AA mutations in the three experimental groups.  
 
  



 
Figure S5. Pseudovirus neutralization by post-immunization VRC01gHL mAbs, related to Figure 6.  
Individual pseudovirus neutralization assay IC50 (μg/mL) values graphed in Figure 6. The indicated ΔN276 viruses were 
produced in HEK293T (T) or HEK293S (S) cells. Murine leukemia virus (MLV) was used as a negative control. ND = Not 
determined; NN = IC50 >100 μg/mL, no neutralization; NT = No virus titer. Data shown is an average of two experiments.  
 
 


