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Supporting methods

Calculation of bound antigenic molecules. We first considered a trajectory of a parabolic 

AFM tip with a radius of curvature Ra during a scan on a spherical sample with a radius of 

Rs.2 The apparent width (W) of the spherical sample in the AFM image is given by 

. By assuming Ra as 7 nm from the nominal tip radius as 𝑊 = 4(𝑅𝑎 + 𝑅𝑠) 𝑅𝑠(𝑅𝑎 ‒ 𝑅𝑠) 𝑅𝑎

obtained from the manufacturer, and Rs as 1 nm from the half of the apparent height of the 

HSA, we estimated W to be 11 nm. Since the apparent area of the antigenic molecule was 

about 100 nm2, the number of the antigenic molecules in the 45% area in the scan area (500 × 

500 nm) in Fig. 4b was 1125. On the other hand, the number of unit cells (680 nm2, see Fig. 

1b) in the scan area was 368. From these figures the number of the bound antigenic 

molecules per unit cell was determined as 3. 
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Supporting figures and table

Table S1. Number of antigenic molecules binding to 2D IgG crystal (percentage / counts).

Fab region Fc region Other regions

84% / 64 7% / 5 9% / 7

82% / 50 7% / 4 11% / 7

87% / 60 6% / 4 7% / 5

92% / 60 5% / 3 3% / 2

Table S2. R values as a function of dR/dt.

0.08 µM 0.3 µM

dR/dt 0.0315 0.0114 0.0105 0.0527 0.0185 0.0101

R 3.78 5.15 7.67 6.32 8.54 10.96
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Figure S1. FM-AFM image of hexameric IgG1-mouse-B antibodies obtained after dropping 

the antibody solution of a concentration of 2.0 µM. The Fc-ring structures of the hexamers 

were clearly observed, but the IgG hexamers were not hexagonally arranged.
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Figure S2. FM-AFM images of 2D IgG crystal with antigenic molecules. Original images 

and the images with counting markers are shown in left and right columns, respectively. 

Blue, green, and red markers indicate the antigens on the Fab region, Fc regions, and other 

regions, respectively.
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