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Figure S1

Figure S1. Sequences of HAV antigenic epitopes (EG and EM) that are used to detect anti-

HAV IgG and IgM antibody markers in hepatitis A patient sera in this study. Colored (red or 

blue) sequences represent antigenic epitopes of viruses. 
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Figure S2

Figure S2. Schematic illustration of vector map of 3D probes that are used for hepatitis A 

diagnosis. (a) hFTH-(EG)2-H6, (b) hFTH-(EM)2-H6, (c) H6-SPAB-capsid.
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Figure S3

Figure S3. Results of SDS-PAGE, native PAGE and Western blot analyses of three types of 

HAV antigen nanoparticles to capture anti-HAV antibodies. (a) SDS-PAGE gel image of H6-

SPAB-capsid, (b) hFTH-(EG)2-H6, (c) hFTH-(EM)2-H6. (d) native PAGE and Western blot 

image of 1) H6-SPAB-capsid, 2) hFTH-(EG)2-H6, 3) hFTH-(EM)2-H6, respectively. For 

Western blot, anti-His tag (H6) antibody was used as primary antibody. (M: Seeblue protein 

marker, S and IS: soluble and insoluble fraction, E: purified and eluted protein, BL21: wild-

type of E.coli strain BL21 (DE3)).



5

Figure S4

Figure S4. Quantitative analysis to confirm the reusability of anti-HAV IgG and IgM. (a) Re-

quantitative analysis of anti-HAV IgG through vAgNP-based one-step-immunoassay using freeze-dried 

pre-assay solution 1 and standard IgG-spiked healthy sera. (b) Re-quantitative analysis of anti-HAV 

IgM through vAgNP-based one-step-immunoassay using freeze-dried pre-assay solution 2 standard 

IgM-spiked healthy sera. Each lyophilized pre-assay solution was stored for 3 months.
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Figure S5

 

Figure S5. EDX spectroscopy analysis of the assay solution of hepatitis A patient serum.
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Figure S6
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Figure S6. Photographic images of 96-well plates where one step-immunoassay were 

performed for diagnosis of hepatitis A. (a) Test results of 30 hepatitis A patient sera about anti-

HAV IgG and IgM antibodies, respectively (P1 to P30) (time-course images for 35 min). (b) 

Test results of 20 healthy control sera about anti-HAV IgG and IgM antibodies, respectively 

(N1 to N20). 


