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SUPPLEMENTARY INFORMATION
doi:10.1038/nature11371


Figure S1
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Supplementary Figure 1.  Enhanced binding and neutralization of 
H5N1 HA by affinity-matured CR6261 is conferred by maturation 
of CDR H1.  ELISA binding and neutralization of H5 2005 IND by 
somatic (●) and sCDR H1/sFR3 germline mutated CR6261 ab (■).  
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Figure S2
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Supplementary Figure 2.  Soluble VH1-69 germline revertants of CR6261 Igs do not 
bind to the HA stem.  ELISA of CR6261 somatic and germline Fab, IgG, and IgM binding to 
HA, developed with a secondary antibody to lambda light chain, was used to detect binding.  
Fab and IgM binding was performed with molar equivalent concentrations to IgG.  
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Figure S3
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Supplementary Figure 3.  VH1-69 germline binding to 
HA is stem-dependent.  CR6261 germline membrane 
IgM (colored) binding to ΔRBS HA and ΔRBS Δstem HA 
probes compared to VRC01 membrane IgM (solid grey).  
Ile45Arg and Thr49Arg mutations were placed into HA2 
to prevent stem binding. Constructs were transfected into 
293F cells. 
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Figure S4
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Supplementary Figure 4.  HA binding to the cell 
surface is abolished by 6’sialyllactose.  To assess the 
specific binding of native HA trimer to membrane IgM, 
sialic acid-mediated adhesion to cells was prevented by 
the presence of 30 mM 6’sialyllactose.  Shown is the 
binding of native HA trimer to 293F cells in the presence 
and absence of this sugar competitor.
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Figure S5
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Supplementary Figure 5.  Preparation of HA proteoliposome.  To determine whether 
trimeric HA could stimulate VH1-69 germline binding, HA trimers were his-tagged and 
arrayed on liposomes using Ni-labeled lipid.  One-hundred-nanometer liposomes were incu-
bated with recombinant HA and resultant proteoliposomes were purified by flotation in a 
12.5%-0% iodixanol gradient, with the proteoliposome fraction banding at the 10%-2.5% 
iodixanol interface. 
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Figure S6
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Supplementary Figure 6.  Phe54Leu substitution within VH1-69 CDR H2 abolishes 
germline recogntion of HA.  Shown is ΔRBS HA binding to CR6261, FE53 and 1009-3B05 
germline membrane IgMs displaying either Ile53 Phe54 or Ile53 Leu54 as the hydrophobic 
CDR H2 epitope (red).  ΔRBS HA binding to VRC01 membrane IgM served as the negative 
control (solid grey).  Anti-light chain controlled for IgM surface expression (purple; 
CR6261= lambda; FE53 and 70-5B030-5B03 = kappa; all heavy chains were paired with 
cognate light chain).  Constructs were transfected into 293F cells.
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Data Collection
Resolution (last shell), Å 55.0-2.85 (2.92-2.85)
Wavelength, Å 1.00
Space group P 1 21 1
Unit cell dimensions (a, b, c), Å 69.43, 156.66, 176.45
Unit cell angles (α, β, γ), ° 90.0, 90.4, 90.0
I/σ (last shell) 11.27 (1.92)
Rsym (last shell), % 17.0 (112.5)
Completeness (last shell), % 98.7 (97.8)
Number of refections
    total 605573
    unique 86892
Redundancy (last shell) 7.0 (5.5)
Refinement
Resolution, Å 55.0-2.85
Number of refections
    total 86858
    working 84836
    free 2022
Rwork, % 23.0
Rfree, % 29.1
Ramachandran plot, % (favored/additional/outlier) 94.4/3.7/2
Number of atoms 25293
rmsd bond lengths, Å 0.009
rmsd bond angles, ° 1.160


Supplementary Table 1. Data collection and refinement statistics for uncomplexed CR6261.
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