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Supplementary Materials Figure S1. Purification of HBcAg. (a) Sucrose gradient centrifugation result of HBcAg (MW: 18.99 
kDa). The HBcAg was fractionated according to the sucrose concentration (0%–50%). Each fraction was analyzed using SDS-
PAGE. The 30% fraction was used for further purification. (b) SEC of the finally purified HBcAg. The HBcAg was eluted in void 
volume. 
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Supplementary Materials Figure S2. Sequence alignment of HAF and HBcAg. Identical residues and non-aligning residues 
are shown in red and yellow, respectively. The positions of the 6× histidine tag and 6× tyrosine tag are shown as black bars. The 
dark grey bars and light grey bars reveal the positions of helices and the positions of affibody in the HAF, respectively. 
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Supplementary Materials Figure S3. Purification of HAF. (a) Sucrose gradient centrifugation result of HAF. The HAF was 
fractionated according to the sucrose concentration (0%–50%). Each fraction was analyzed using SDS-PAGE. The 40% and 50% 
fractions were used for further purification. (b) SEC and SDS-PAGE profile of the finally purified HAF. The HAF was eluted in 
void volume, and the peak fractions were visualized through SDS-PAGE. 
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Supplementary Materials Figure S4. The cryo-EM micrograph, 2D class-averaged images, and cryo-EM structures of HAF. 
(a) Cryo-EM micrograph of HAF recorded from Titan Krios 300kV transmission electron microscope. The particles were well 
dispersed and the number of particles per micrograph was sufficient. (b) The most populated 2D class-averaged images of HAF 
(T=4 state). The image was obtained using 68,577 particles. (c) The most populated 2D class-averaged images of HAF (T=3 state). 
The image was obtained using 50,688 particles. (d) The density map and molecular structure of HAF (T=4 state) were superim-
posed. (e) The density map and molecular structure of HAF (T=3 state) were superimposed. 
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Supplementary Materials Figure S5. Sequence alignment of HAF and HAFS. Identical residues and non-aligning residues 
are shown in red and yellow, respectively. The positions of the 6× histidine tag and 6× tyrosine tag are shown as black bars. The 
dark grey bars and light grey bars reveal the positions of helices and the positions of affibody in the HAF and HAFS, respec-
tively. 
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Supplementary Materials Figure S6. The cryo-EM micrograph and 2D class-averaged images of HAFS. (a) Cryo-EM micro-
graph of HAFS recorded from Titan Krios 300kV transmission electron microscope. The particles were well dispersed and the 
number of particles per micrograph was sufficient. (b) The most populated 2D class-averaged image of HAFS (T=4 state). The 
image was obtained using 46,322 particles. The affibody density is clearly identified in the 2D class-averaged image of HAFS. 
Each red arrow indicates the observed affibody density. (c) FSC curve of the HAFS (T=4 state) reconstruction. The dashed line 
indicates the correlation of 0.143 which was used as cutoff for determining the resolution. The final resolution is 4.41 Å. 
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Supplementary Materials Figure S7. EGFR overexpression of HT-29 cells and A431 cells. (a) Confocal immunofluorescence 
images of EGFR overexpressing HT-29 cells. (b) Confocal immunofluorescence images of EGFR overexpressing A431 cells. The 
green and blue signals represent FITC-conjugated IgG to EGFR and DAPI-stained nuclei, respectively. 
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Supplementary Materials Figure S8. The cytotoxicity test of HAFG on WI-38 cells. CCK-8 assay result of human lung fibro-
blast cell line WI-38. The cell viability was constant regardless of the concentration of HAFG. In this figure, mean and standard 
deviation are presented (n=6). The viability measured without protein was presented as 100%. 
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