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SUPPLEMENTAL MATERIAL

Sanjuan Nandin et al., https​://doi​.org​/10​.1084​/jem​.20170633

Figure S1.  Comparative in vitro stimulation of memory B cells isolated from fresh and cryopreserved PBMCs. (a) CellTrace Violet–labeled memory 
B cells were cultured for 6 d with particulate anti–BCR-CpG, particulate anti-BCR, or soluble CpG. Numbers in the plots indicate the percentage of plasma
blasts and plasma cells based on the expression of CD27/CD38 on proliferating cells. (b) Concentrations of IgG antibodies secreted in the culture supernatant 
and the presence of κ- or λ-bearing antibodies were determined by ELI​SA. Left, mean ± SD IgG concentrations. Middle and right, ELI​SA measurements of 
κ- and λ-chain Igs, respectively. Results represent mean OD405 values ± SD of duplicate samples.

https://doi.org/10.1084/jem.20170633
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Figure S2.  Phenotype of the CD27high/CD38int and CD27high/CD38high cell populations and gene expression of transcription factors involved in 
plasma cell differentiation. (a) The cell surface phenotype was analyzed by gating on plasmablasts (blue gate) generated after soluble CpG stimulation or 
plasma cells (orange gate) generated after particulate anti–κ-CpG stimulation. Phenotype of the memory B cells before stimulation is included. Data from 
one representative experiment of four are shown. Gray histograms represent the corresponding isotype control. Numbers in panels indicate the percentage 
of positive cells. The bar charts represent the mean fluorescence intensity (MFI) for the indicated surface markers. (b) Purified memory B cells and sorted 
CD27hi/CD38int and CD27hi/CD38high cells were evaluated for expression of XBP1, IRF4, PRMD1, PAX5, and BCL6 by real-time PCR. mRNA expression was 
normalized against the GAP​DH gene and is presented as fold difference of the memory B cells (dashed line). Significant differences in gene expression 
between CD27hi/CD38int and CD27hi/CD38high cells are indicated (t test, statistical significance determined using the Holm–Sidak method to correct for mul-
tiple comparisons, with α = 5.000%; P < 0.05). Data are mean ± SD of gene expression determined in six experiments. (c) Purified B cells were stimulated 
with either particulate κ or particulate κ-CpG (5,000 nanoparticles/cell) of soluble CpG (1 µg/ml). Samples were harvested at the indicated times, and equal 
amounts of whole-cell lysates were subjected to SDS-PAGE and examined for phosphorylation of p38, STAT-3, AKT, and ERK. Chart shows the densitometry 
analysis of the bands relative to actin. Data from one representative experiment of six are shown.
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Figure S3.  Sequence analysis of TT-specific antibodies. (a) Sequence alignment of clonally related TT-specific antibodies. VH sequences from two 
TT-specific antibodies with the same VH and VL gene usage were aligned against the germline gene counterpart (IGHV1-69*06). Dashes represent identity 
with the germline sequence. Replacement amino acid changes observed are highlighted in pink and blue. (b) Frequency of replacement (R, black) and silent 
(S, white) mutations in the CDRs and FWRs of the TT-specific antibody VH genes.
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Figure S4.  Sequence analysis of HA-specific antibodies. (a) Sequence alignment of clonally related H1-specific antibodies. VH sequences from two 
different clones of H1-specific antibodies with the same VH and VL gene usage were aligned against the germ line gene counterpart. Replacement amino 
acid changes observed are highlighted in pink and blue. (b) Frequency of replacement (R, black) and silent (S, white) mutations in the CDRs and FWRs of 
the VH genes. Representative examples of H1-specific antibodies are shown. (c) Comparison of the absolute numbers of somatic mutations in the VH genes 
encoding five H5-reactive and eight nonreacting antibodies. Boxes represent the percentile range (25–75%), the horizontal bar indicates the median, and 
whiskers extend to the highest and lowest data points. Two-tailed P values were calculated with an unpaired t test (**, P < 0.05). (d) Frequency of replace-
ment (R, black) and silent (S, white) mutations in the CDRs and FWRs of VH genes of H5-reactive antibodies VH genes. (e) Comparison of the absolute 
numbers of somatic mutations in the VH genes encoding 14 H7-reactive and 57 nonreactive antibodies. Boxes represent the percentile range (25–75%), the 
horizontal bar indicates the median, and whiskers extend to the highest and lowest data points. Two-tailed P values were calculated with unpaired t test 
(**, P < 0.05). (f) Frequency of replacement (R, black) and silent (S, white) mutations in the CDRs and FWRs of the VH genes of the H7-reactive antibodies.
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Figure S5.  Reactivity of the gp120-binding antibodies by flow cytometry. (a) Confirmation of gp120 specificity of the recombinant antibodies 
screened by ELI​SA. Streptavidin nanoparticles coated with biotinylated gp120 were incubated with the generated antibodies, and reactivity was detected 
with an Fc-specific, PE-labeled anti–human IgG. Gray histograms, staining controls. (b) Reactivity of the gp-120-binding antibodies was tested against a 
panel of foreign antigens (BSA, TT, H1, H7) following the protocol described in the text.
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Table S1.  Characteristics of the unique antigen-specific antibody sequences isolated from single plasma cells obtained after stimulation of 
memory cells of healthy individuals with particulate TT-CpG

Ab VH name JH name DH name CDR3 
length

CDR3 sequence VL name JL name CDR3 
length

CDR3 sequence

aa aa
TT-Ab1 IGHV1-18*01 IGHJ4*02 IGHD3-22*01 15 CAR​GLR​HYH​DGS​PLE​YW IGKV3-20*01 IGKJ5*01 9 CQL​YGN​SLI​TF
TT-Ab2 IGHV1-46*01 IGHJ4*02 IGHD5-24*01 11 CAG​GGQ​RFT​FDYW IGLV2-23*02 IGLJ2*01 10 CCS​YAG​NSN​VIF
TT-Ab3 IGHV1-69*06 IGHJ6*02 IGHD4-17*01 24 CAR​VWG​TTV​TKG​PSQ​IKY​YYY​GMD​VW IGKV1-39*01 IGKJ4*01 9 CQQ​SYS​TPL​TF
TT-Ab4 IGHV1-69*06 IGHJ6*01 IGHD4-17*01 24 CAR​VWG​TVV​TQG​PSQ​VQY​NHY​MDVW IGKV1-39*01 IGKJ4*01 9 CQQ​SYT​TPL​TF
TT-Ab5 IGHV1-69*06 IGHJ4*01 IGHD5-12*01 13 CAT​RES​GYD​GQF​DYW IGLV1-47*01 IGLJ2*01 10 CAT​WDD​SLG​VVF
TT-Ab6 IGHV3-11*03 IGHJ4*03 IGHD6-19*01 15 CAR​VGP​WPV​MKG​AFD​SW IGKV3-20*01 IGKJ3*01 10 CQQ​YGS​SPL​FAF
TT-Ab7 IGHV3-23*04 IGHJ4*02 IGHD6-13*01 13 CAR​SVQ​QYL​GLL​GYW IGLV4-69*01 IGLJ3*02 9 CQT​WGA​GMG​MF
TT-Ab8 IGHV3-48*03 IGHJ4*02 IGHD3-10*01 14 CAR​DPS​PGR​LGF​FDYW IGKV3-15*01 IGKJ1*01 9 CQQ​YNN​WPR​TF
TT-Ab9 IGHV3-7*03 IGHJ4*02 IGHD3-10*01 16 CAR​GMT​AWS​LGG​YQY​DYW IGKV1-6*01 IGKJ1*01 9 CLQ​NYN​YPR​TF
TT-Ab10 IGHV3-7*03 IGHJ4*02 IGHD3-10*01 15 CAR​EYG​SYW​RTY​YFD​DW IGKV3-11*01 IGKJ4*01 8 CQQ​GSN​WLTF
TT-Ab11 IGHV4-31*03 IGHJ4*02 IGHD3-3*01 15 CAR​VRG​TGY​YPG​TLD​LW IGKV3-20*01 IGKJ4*01 9 CQQ​FGS​SPL​TF
TT-Ab12 IGHV4-59*01 IGHJ5*02 IGHD3-22*01 19 CAR​ARY​YYD​STG​YFY​GWL​DPW IGKV1-5*03 IGKJ2*04 9 CQQ​YKS​YSC​SF
TT-Ab13 IGHV5-51*01 IGHJ4*02 IGHD3-22*01 16 CAR​QGD​PSS​YLT​SGF​EFW IGKV1-5*03 IGKJ1*01 9 CHQ​YNS​YSQ​TF

Table S2.  Kon, Koff, and Kd of selected TT-specific antibodies binding to immobilized antigen were determined by BLI

Antibody Kd Kon Koff

M 1/M 1/s
TT-Ab3 1.61 × 10-9 8.05 × 104 1.30 × 10-4

TT-Ab4 1.37 × 10-11 1.66 × 105 2.27 × 10-6

TT-Ab7 1.85 × 10-11 1.87 × 105 3.46 × 10-6

TT-Ab9 6.64 × 10-9 1.39 × 105 9.19 × 10-4

TT-Ab10 1.59 × 10-9 1.53 × 105 2.43 × 10-4

TT-Ab12 1.95 × 10-9 1.57 × 105 3.07 × 10-4
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Table S3.  Characteristics of the unique antigen-specific antibody sequences isolated from single plasma cells obtained after stimulation with 
particulate H1-CpG

Ab VH name JH name DH name CDR3 
length

CDR3 sequence VL name JL name CDR3 
length

CDR3 sequence

aa aa
H1-Ab1 IGHV1-18*01 IGHJ4*02 IGHD3-9*01 15 CAR​DRA​HTL​TGY​HFD​CW IGKV2-30*01 IGKJ2*01 10 CMQ​GTH​WPP​YTF
H1-Ab2 IGHV1-18*01 IGHJ4*02 IGHD3-9*01 15 CAR​DRA​HIL​TGY​HFD​YW IGKV2-30*01 IGKJ2*01 10 CMQ​GTH​WPP​YTF
H1-Ab3 IGHV1-18*01 IGHJ4*02 IGHD3-9*01 15 CAR​DRA​HIL​TGY​HFD​YW IGKV3-20*01 IGKJ5*01 10 CQQ​YGS​SHV​ITF
H1-Ab4 IGHV1-18*01 IGHJ5*01 IGHD4-11*01 10 CAR​DVH​YRF​DSW IGLV2-8*01 IGLJ3*02 9 CSS​YAG​GSR​VF
H1-Ab5 IGHV1-18*01 IGHJ4*02 IGHD3-10*01 17 CAR​DVP​HPL​DNS​GSS​HDSW IGKV2-30*01 IGKJ2*02 9 CMQ​ATY​WPR​TF
H1-Ab6 IGHV1-18*04 IGHJ3*02 IGHD2-2*01 15 CAR​DRP​HIL​APS​AFD​IW IGKV2-30*01 IGKJ2*01 9 CMQ​GTH​WPY​TF
H1-Ab7 IGHV1-18*04 IGHJ4*02 IGHD5-18*01 14 CAR​GTW​IQH​LYY​FDYW IGLV3-21*01 IGLJ2*01 11 CQV​WDN​THD​HVVF
H1-Ab8 IGHV1-2*02 IGHJ4*02 IGHD3-9*01 16 CAR​ANR​GGY​FAW​AFF​DFW IGKV3-20*01 IGKJ4*01 9 CQQ​YGS​SPL​TF
H1-Ab9 IGHV1-2*02 IGHJ3*01 IGHD5-18*01 12 CAR​IQL​RSD​GFD​LW IGLV2-23*02 IGLJ3*02 10 CCS​YAG​SSF​WVF
H1-Ab10 IGHV1-69*01 IGHJ6*02 IGHD3-9*01 27 CAR​AGT​PSP​RLV​LQY​FDW​LFP​YYY​GMD​VW IGKV2D-29*01 IGKJ4*01 9 CMQ​SLQ​LPI​TF
H1-Ab11 IGHV1-69*06 IGHJ6*02 IGHD1-1*01 18 CAK​GGP​TTG​TPY​YVF​GLD​VW IGKV2-24*01 IGKJ2*01 8 CMQ​ATQ​FQTF
H1-Ab12 IGHV1-69*09 IGHJ4*02 IGHD3-22*01 15 CAT​YQG​GGS​GYF​PLD​SW IGKV3-20*01 IGKJ2*01 9 CHQ​YGG​FMY​TF
H1-Ab13 IGHV1-69*09 IGHJ4*02 IGHD1-26*01 16 CTR​TPH​VST​GSP​GDI​DNW IGKV3-11*01 IGKJ1*01 9 CQQ​RGN​WLW​TF
H1-Ab14 IGHV1-69*09 IGHJ5*02 IGHD3-22*01 15 CAR​GNF​DDR​GYY​QFD​PW IGKV2-28*01 IGKJ1*01 9 CMQ​GLQ​TPW​TF
H1-Ab15 IGHV1-69*09 IGHJ4*02 IGHD3-22*01 17 CAT​GPS​YYY​DAN​GSP​TDYW IGKV3-15*01 IGKJ1*01 9 CQQ​YNN​WPW​TF
H1-Ab16 IGHV1-69*09 IGHJ4*02 IGHD3-10*01 13 CAG​GTS​RWF​GDV​EYW IGKV2-30*01 IGKJ1*01 10 CMQ​GSH​WPP​SF
H1-Ab17 IGHV1-69*09 IGHJ4*02 IGHD1-26*01 11 CAK​GDT​VGP​TPNW IGKV3-20*01 IGKJ2*03 9 CQQ​YGT​FLY​SF
H1-Ab18 IGHV3-15*01 IGHJ4*02 IGHD2-8*01 14 CAT​DHS​SHY​YDR​PDYW IGLV4-69*01 IGLJ3*02 9 CQT​WDT​GIH​VF
H1-Ab19 IGHV3-21*01 IGHJ4*02 IGHD4-23*01 17 CAT​GVT​SSY​GGY​SGY​FDSW IGKV1-33*01 IGKJ4*01 9 CQQ​YDN​PFL​TF
H1-Ab20 IGHV3-21*01 IGHJ4*02 IGHD2-15*01 17 CAT​LAG​YCI​GGT​CDD​FDYW IGLV3-25*03 IGLJ2*01 8 CQS​ADS​SVVF
H1-Ab21 IGHV3-21*01 IGHJ4*02 IGHD3-10*01 15 CAR​FGA​SGS​LGG​GFD​YW IGKV3-15*01 IGKJ2*02 9 CQQ​YHD​WPR​TF
H1-Ab22 IGHV3-21*01 IGHJ4*02 IGHD3-10*01 15 CAR​FGA​SGS​LGG​GFD​YW IGKV3-15*01 IGKJ2*02 9 CQQ​YHD​WPR​TF
H1-Ab23 IGHV3-21*04 IGHJ4*02 IGHD4-23*01 17 CAT​GVT​SSY​GGH​PGY​FDSW IGKV1-33*01 IGKJ4*01 9 CQQ​YDD​PFL​TF
H1-Ab24 IGHV3-23*01 IGHJ6*01 IGHD3-3*01 21 CAK​DTG​HKI​FGV​VRP​YYH​GMD​VW IGKV3-20*01 IGKJ2*01 10 CQQ​YGS​SPM​YTF
H1-Ab25 IGHV3-23*01 IGHJ4*02 IGHD3-10*01 16 CAK​LPP​LGS​GNY​GAI​DYW IGLV7-43*01 IGLJ3*02 10 CLL​YFG​GVN​WVF
H1-Ab26 IGHV3-23*01 IGHJ6*02 IGHD3-3*01 21 CAK​DTG​HTI​FGV​VRP​YYN​GMD​VW IGKV2-30*01 IGKJ2*01 8 CMQ​GTH​PYTF
H1-Ab27 IGHV3-23*01 IGHJ6*02 IGHD3-3*01 21 CAK​DTG​HTI​FGV​VRP​YYN​GMD​VW IGKV3-20*01 IGKJ2*01 10 CQQ​YGG​SPM​YTF
H1-Ab28 IGHV3-23*01 IGHJ4*02 IGHD3-3*01 16 CAK​DLG​VII​PSG​GKF​DSW IGKV3-15*01 IGKJ1*01 10 CQQ​YNN​WPP​ITF
H1-Ab29 IGHV3-23*04 IGHJ6*02 IGHD3-3*01 21 CAK​DTG​HKI​FGV​VRP​YYH​GMD​VW IGKV3-20*01 IGKJ2*01 10 CQQ​YGI​SPM​YTF
H1-Ab30 IGHV3-23*04 IGHJ4*02 IGHD6-19*01 16 CAK​ALA​THI​VMA​GTL​DFW IGKV3-15*01 IGKJ4*01 10 CQQ​YNN​WPP​LTF
H1-Ab31 IGHV3-23*04 IGHJ4*02 IGHD3-3*01 20 CAK​DRG​RSI​FGL​VTQ​DYH​FDYW IGKV1-39*01 IGKJ4*01 9 CQQ​SFR​SPL​TF
H1-Ab32 IGHV3-23*04 IGHJ4*02 IGHD3-3*01 20 CAR​VVG​RET​FGL​VIP​IYY​FDYW IGKV3-11*01 IGKJ4*01 10 CQQ​CSN​WPP​LTF
H1-Ab33 IGHV3-23*04 IGHJ4*02 IGHD3-3*01 20 CAK​DQG​NAI​FGL​VIP​SYY​FDYW IGKV3-20*01 IGKJ4*01 10 CQQ​YGS​SPQ​LTF
H1-Ab34 IGHV3-23*04 IGHJ4*02 IGHD3-3*01 18 CAK​EVS​WIT​IFG​VIT​PFD​SW IGKV3-15*01 IGKJ4*01 9 CQQ​CNN​WPL​TF
H1-Ab35 IGHV3-23*04 IGHJ1*01 IGHD3-3*01 14 CAQ​DAI​TFF​GVI​ITSW IGKV3-15*01 IGKJ1*01 9 CQQ​YNE​WPP​TF
H1-Ab36 IGHV3-23*04 IGHJ6*02 IGHD3-3*01 20 CAK​GDE​FWS​GYS​PSY​SYA​MDVW IGLV2-14*01 IGLJ2*01 10 CSS​YTG​SST​LVVF
H1-Ab37 IGHV3-23*04 IGHJ4*02 IGHD3-3*01 20 CAK​DQG​NAI​FGL​VIP​SYY​FDYW IGKV3-20*01 IGKJ4*01 10 CQQ​YGS​SPQ​LTF
H1-Ab38 IGHV3-30-3*01 IGHJ5*01 IGHD5-18*01 9 CAR​RYD​GFD​YW IGLV2-23*02 IGLJ2*01 10 CCS​YAG​SYT​YVF
H1-Ab39 IGHV3-30*01 IGHJ2*01 IGHD3-22*01 16 CAR​GNC​RPR​GYY​IPQ​DLW IGKV1-5*03 IGKJ1*01 9 CHQ​YDG​FPW​TF
H1-Ab40 IGHV3-30*01 IGHJ6*02 IGHD2-2*01 24 CAR​DVV​NCS​GTT​CRN​MDY​YYY​GMD​VW IGLV3-1*01 IGLJ2*01 11 CQA​WDS​STD​HVEF
H1-Ab41 IGHV3-33*01 IGHJ4*02 IGHD3-22*01 20 CAR​GFL​LPY​YGS​SGY​EYF​FDFW IGKV4-1*01 IGKJ4*01 8 CQQ​YYS​TPSF
H1-Ab42 IGHV3-48*02 IGHJ6*02 IGHD4-17*01 18 CAR​AGG​GYG​DYF​YFY​GMD​VW IGLV3-21*01 IGLJ2*01 11 CQV​WDS​SSD​HVIF
H1-Ab43 IGHV3-48*03 IGHJ4*02 IGHD6-19*01 13 CVS​PIP​VAG​TME​IYW IGKV3-15*01 IGKJ4*01 10 CQQ​YNN​WPP​LTF
H1-Ab44 IGHV3-64*04 IGHJ5*02 IGHD1-26*01 16 CSR​GGI​VRY​SGS​YGP​DVW IGKV2-28*01 IGKJ1*01 9 CMQ​ALQ​MPW​TF
H1-Ab45 IGHV3-66*01 IGHJ3*02 IGHD5-24*01 17 CAR​GGD​AYN​SGP​TGA​FDIW IGLV3-21*01 IGLJ3*02 11 CQV​WHS​ISD​HWLF
H1-Ab46 IGHV3-7*03 IGHJ4*02 IGHD2-21*02 13 CAR​YCG​GDC​FGF​DYW IGKV3-15*01 IGKJ1*01 10 CQQ​YND​WPS​WTF
H1-Ab47 IGHV3-9*01 IGHJ6*02 IGHD1-26*01 12 CVK​DVG​GYY​AMD​VW IGLV1-51*01 IGLJ1*01 11 CGT​WDS​NLK​AYIF
H1-Ab48 IGHV3-9*01 IGHJ4*02 IGHD6-19*01 13 CAK​ADS​GWY​GYF​DSW ND
H1-Ab49 IGHV3-9*01 IGHJ4*02 IGHD6-19*01 14 CVK​DRG​LGG​WYF​FESW IGLV1-51*01 IGLJ1*01 11 CGT​WDS​NLK​AYIF
H1-Ab50 IGHV4-31*03 IGHJ3*02 IGHD5-24*01 14 CAT​DSK​VGY​VEA​PDIW IGLV1-44*01 IGLJ2*01 11 CAA​WDD​NLN​GVLF
H1-Ab51 IGHV4-39*01 IGHJ3*02 IGHD2-21*02 16 CAR​SYC​GGG​CNF​DAF​DIW IGLV2-14*01 IGLJ3*02 10 CSS​YTS​NIT​LVF
H1-Ab52 IGHV4-39*03 IGHJ3*02 IGHD4-23*01 11 CGT​SVN​LDA​VHIW IGLV2-14*01 IGLJ2*01 11 CSS​YTD​INT​HVIF
H1-Ab53 IGHV4-39*03 IGHJ5*02 IGHD3-3*01 20 CAR​MSY​MDY​DFS​TGY​WNW​FDPW IGLV2-23*01 IGLJ3*02 10 CCS​YAG​SST​WVF
H1-Ab54 IGHV4-39*03 IGHJ5*02 IGHD3-3*01 20 CAR​LSY​MDY​DFS​TGY​WNW​FDPW IGLV2-23*01 IGLJ3*02 10 CCS​YAG​SST​WVF
H1-Ab55 IGHV4-59*01 IGHJ3*01 IGHD1-1*01 15 CAR​DQT​GIR​KSN​AFD​LW IGKV1-39*01 IGKJ1*01 9 CQQ​SYD​TPQ​TF
H1-Ab56 IGHV4-59*01 IGHJ3*02 IGHD6-6*01 15 CAR​DQA​GIR​RSN​AFD​IW IGKV1-39*01 IGKJ1*01 9 CQQ​SYD​IPQ​TF
H1-Ab57 IGHV4-61*02 IGHJ4*02 IGHD3-22*01 13 CAR​LSI​SSG​YYY​DYW IGLV6-57*01 IGLJ2*01 9 CQS​YDT​FNH​VF
H1-Ab58 IGHV4-61*02 IGHJ4*02 IGHD6-19*01 14 CAR​EDS​SGW​EYY​FDYW IGKV3-20*01 IGKJ2*03 9 CQQ​YGT​FLY​SF
H1-Ab59 IGHV4-61*02 IGHJ4*02 IGHD3-16*02 19 CAR​EDD​FVW​GSY​RRF​AYF​DYW IGKV1-33*01 IGKJ2*01 10 CQQ​YDN​LPM​YTF
H1-Ab60 IGHV4-61*07 IGHJ5*02 IGHD4-17*01 15 CAR​DRG​ELR​GYN​WLD​PW ND
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Ab VH name JH name DH name CDR3 
length

CDR3 sequence VL name JL name CDR3 
length

CDR3 sequence

H1-Ab61 IGHV5-51*01 IGHJ6*02 IGHD3-16*02 16 CAR​HPG​DKS​FYY​YGL​DVW IGKV1-5*03 IGKJ5*01 9 CQQ​YNS​DSI​TF
H1-Ab62 IGHV5-51*01 IGHJ4*02 IGHD6-19*01 13 CAR​QYT​SGW​YIL​DYW IGLV1-44*01 IGLJ2*01 11 CAA​WDD​SLS​GVLF

Table S4.  Kon, Koff, and Kd of selected H1-specific antibodies binding to immobilized antigen were determined by SPR measurements

Antibody Kd Kon Koff

M 1/M 1/s
H1-Ab10 5.6 × 10-4 9
H1-Ab19 1 × 10-12 4.77 × 104

H1-Ab20 6.88 × 10-4 2.00 × 105

H1-Ab24 8.36 × 10-4 2.37 × 105

H1-Ab29 7.36 × 10-4 2.98 × 105

H1-Ab30 6.6 × 10-11 1.42 × 105

H1-Ab32 5.6 × 10-10 2.17 × 103

H1-Ab41 8.19 × 10-11 2.72 × 105

H1-Ab43 1.55 × 10-10 4.82 × 104

H1-Ab44 2.11 × 10-4 2.24 × 104

H1-Ab54 2.97 × 10-7 1.11 × 103 3.30 × 10-4

H1-Ab55 4.67 × 10-10

H1-Ab56 3.72 × 10-10 2.78 × 104

H1-Ab59 1.4 × 10-8

Table S5.  Characteristics of the unique antigen-specific antibody sequences isolated from single plasma cells obtained after stimulation with 
particulate H5-CpG

Ab VH name JH name DH name CDR3 
length

CDR3 sequence VL name JL name CDR3 
length

CDR3 sequence

aa aa
H5-Ab1 IGHV1-18*01 IGHJ5*01 IGHD6-25*01 18 CAV​DSG​GYF​SSP​RYR​WID​PW IGLV1-51*01 IGLJ1*01 11 CGT​WDS​NLK​AYIF
H5-Ab2 IGHV1-69*01 IGHJ4*02 IGHD3-10*01 17 CAS​AHG​YHN​YGS​RGY​FVSW IGKV3-20*01 IGKJ2*01 9 CQQ​YGS​SPH​TF
H5-Ab3 IGHV3-21*01 IGHJ5*02 IGHD2-15*01 14 CAR​DRG​ESS​YYW​FDPW IGLV2-23*02 IGLJ3*02 10 CSS​YAG​TTI​WVF
H5-Ab4 IGHV3-30*03 IGHJ4*02 IGHD3-9*01 21 CAK​DFQ​LRL​LRY​FDW​LSS​PFD​HW IGKV3-20*01 IGKJ1*01 9 CQQ​YAS​SPQ​TF
H5-Ab5 IGHV3-33*01 IGHJ4*02 IGHD3-9*01 23 CAR​SGF​RGI​ALR​YFD​WQR​TDY​FDGW IGLV2-23*01 IGLJ3*02 10 CCS​YAG​SST​WVF
H5-Ab6 IGHV5-10-1*01 IGHJ1*01 IGHD3-9*01 21 CAR​QAG​TLL​RYF​ESR​TKY​PFQ​DW IGKV3-20*01 IGKJ2*01 10 CQQ​YGD​SPA​YTF

Table S6.  Characteristics of the unique antigen-specific antibody sequences isolated from single plasma cells obtained after stimulation with 
particulate H7-CpG

Ab VH name JH name DH name CDR3 
length

CDR3 sequence VL name JL name CDR3 
length

CDR3 sequence

aa aa
H7-Ab1 IGHV1-3*01 IGHJ5*02 IGHD3-10*01 13 CAH​GSG​SYL​NWF​DPW IGLV2-14*01 IGLJ2*01 11 CTS​YTS​SST​LVAF
H7-Ab2 IGHV1-3*01 IGHJ1*01 IGHD5-18*01 19 CAR​DRR​WWG​EGD​TAV​EYF​QYW IGKV3-15*01 IGKJ1*0 9 CQQ​YNN​WPP​TL
H7-Ab3 IGHV1-69*01 IGHJ4*03 IGHD3-3*01 15 CSR​VAD​DYD​FWS​PNK​FW IGKV1-5*03 IGKJ1*01 8 CQQ​YNS​NSHF
H7-Ab4 IGHV1-69*01 IGHJ4*02 IGHD3-16*01 12 CAR​IHR​AGL​EAN​YW IGKV1-5*01 IGKJ1*01 9 CQQ​YNT​YSW​TF
H7-Ab5 IGHV1-69*01 IGHJ6*02 IGHD6-25*01 19 CAR​APV​VGS​RNV​YYY​HGL​DVW IGLV3-25*03 IGLJ3*02 10 CQS​ADS​SDP​CLF
H7-Ab6 IGHV3-21*01 IGHJ2*02 IGHD1-7*01 16 CAR​GAK​VEL​ALG​WYF​DLW IGLV1-51*01 IGLJ3*01 11 CGT​WDN​RLS​AAVF
H7-Ab7 IGHV3-23*01 IGHJ5*02 IGHD1-26*01 14 CAK​DAS​WDV​RGW​FDPW IGKV4-1*01 IGKJ2*01 9 CQQ​YYS​TPY​TF
H7-Ab8 IGHV3-33*01 IGHJ4*02 IGHD3-3*01 13 CAR​EVI​YSG​YFF​DHW IGKV3-15*01 IGKJ1*01 10 CQQ​YTY​WPP​WTF
H7-Ab9 IGHV3-33*01 IGHJ6*02 IGHD3-10*01 12 CAR​DPV​GRY​GMD​VW IGKV1-6*01 IGKJ1*01 9 CLQ​NYN​FPW​TF
H7-Ab10 IGHV3-7*01 IGHJ2*01 IGHD2-21*01 10 CAT​SSG​WRF​EVW IGLV2-8*01 IGLJ2*01 10 CSS​YAG​TKH​WIF
H7-Ab11 IGHV4-31*03 IGHJ4*02 IGHD1-26*01 23 CAR​TQR​STV​AHI​VGP​VQG​RFH​FDYW IGKV3-20*01 IGKJ3*01 11 CQQ​YGR​SSG​FVF
H7-Ab12 IGHV4-31*01 IGHJ4*02 IGHD2-21*01 8 CAR​VRG​VYFW IGKV3-20*01 IGKJ1*01 11 CQQ​YGS​SLP​PWTF
H7-Ab13 IGHV4-31*02 IGHJ5*02 IGHD3-3*01 21 CAR​NSA​YCT​DTR​CYN​GGG​WFH​PW IGKV3-20*01 IGKJ5*01 9 CQQ​YGS​SPI​TF
H7-Ab14 IGHV4-39*01 IGHJ3*02 IGHD5-24*01 14 CAV​IQL​STP​PVP​FEIW IGKV3-20*01 IGKJ2*01 9 CHQ​YDS​SWY​TF

Table S3.  Characteristics of the unique antigen-specific antibody sequences isolated from single plasma cells obtained after stimulation with 
particulate H1-CpG (Continued)
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Table S7.  Characteristics of the unique antigen-specific antibody sequences isolated from single plasma cells obtained after stimulation with 
particulate gp120-CpG

Ab VH name JH name DH name CDR3 
length

CDR3 sequence VH mutations VL name JL name

aa n
gp120-Ab1 IGHV3-11*06 IGHJ3*02 IGHD5-18*01 22 CAR​DRT​PRG​PRR​VET​AMV​DAF​DIW 11 IGKV1-12*01 IGKJ4*01
gp120-Ab2 IGHV3-23*04 IGHJ4*02 IGHD2-15*01 18 CAK​RPG​YCS​GGS​CFV​YFD​YW 12 IGLV1-51*01 IGLJ2*01
gp120-Ab3 IGHV3-23*04 IGHJ4*02 IGHD2-21*01 17 CAK​DLA​DFR​GWR​LRI​YDYW 34 IGLV2-11*01 IGLJ3*02
gp120-Ab4 IGHV3-23*04 IGHJ4*02 IGHD3-16*02 24 CAR​VRS​SGH​VKI​TFG​GII​VYR​YFD​NW 19 IGKV1-33*01 IGKJ1*01
gp120-Ab5 IGHV3-23*04 IGHJ5*02 IGHD6-19*01 21 CAK​DSG​SYG​RQW​LAR​RQG​WFD​PW 27 IGKV1-5*03 IGKJ3*01
gp120-Ab6 IGHV3-30*03 IGHJ1*01 IGHD3-10*01 11 CAK​DNG​AIL​PHDW 5 IGLV2-23*02 IGLJ2*01
gp120-Ab7 IGHV3-30*03 IGHJ4*02 IGHD3-3*01 16 YCA​KDS​PHA​SGN​YPP​DSW 14 IGKV1-13*02 IGKJ1*01
gp120-Ab8 IGHV3-30*03 IGHJ5*02 IGHD1-26*01 15 CAK​SLV​GAT​LLG​PFG​PW 14 IGLV3-21*02 IGLJ1*01
gp120-Ab9 IGHV3-30*03 IGHJ4*02 IGHD1-26*01 15 CAR​SLV​GAS​SRG​PYG​YW 7 IGLV3-21*02 IGLJ1*01
gp120-Ab10 IGHV3-33*01 IGHJ6*02 IGHD3-10*01 14 CVR​GTV​PHY​YYG​MTLW 24 IGLV5-45*01 IGLJ3*02
gp120-Ab11 IGHV3-64D*06 IGHJ4*02 IGHD3-9*01 15 CVK​DIK​KTG​DSK​RFD​YW 0 IGLV1-51*01 IGLJ3*02
gp120-Ab12 IGHV3-64D*06 IGHJ5*02 IGHD3-9*01 15 CVK​DIK​KTG​DYK​RFD​HW 3 IGLV1-51*01 IGLJ3*02
gp120-Ab13 IGHV3-64D*06 IGHJ4*02 IGHD3-9*01 15 CVK​DIK​KTG​DSK​RFD​YW 0 IGLV1-51*01 IGLJ3*02
gp120-Ab14 IGHV3-7*01 IGHJ4*02 IGHD6-19*01 11 CVR​GVS​AVA​GPYW 3 IGLV1-51*01 IGLJ6*01
gp120-Ab15 IGHV4-34*01 IGHJ4*02 IGHD3-3*01 18 CAR​NKA​GRF​RQQ​LTT​PLD​YW 2 IGKV3-20*01 IGKJ1*01
gp120-Ab16 IGHV5-51*01 IGHJ4*02 IGHD1-26*01 12 CAR​CTG​EGN​YFQ​LW 29 IGKV1-33*01 IGKJ2*01
gp120-Ab17 IGHV5-51*01 IGHJ4*02 IGHD6-13*01 13 CAS​TAY​SST​WYI​YYW 6 IGKV3-20*01 IGKJ4*01
gp120-Ab18 IGHV5-51*01 IGHJ5*02 IGHD2-2*01 17 CAR​HMG​RYC​SSN​TCP​FDPW 13 IGKV1-6*01 IGKJ2*01

Table S8, included as an Excel file, shows sequences of all antibodies isolated in this study.


