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Supplementary Table 

Table S1. The DNA sequence of the primers used for the construction of PM-E4s. 

 

 

Table S2. Amino acid sequences of peptides for antigen and K4s before dye modification. 
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Table S3. Quenching levels of 12 combinations of CQ-probe using TAMRA with different linkers 

mixed with anti-BGP Fab (50 nM), anti-CS IgG (5.0 nM), anti-TS IgG (5.0 nM), and anti-digoxin IgG 

(10 nM). CQ-probe concentration in all experiments was 1.0 nM. The data represent means ± standard 

deviation (n = 3). 
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Table S4. Fluorescence responses for selected T-K4 labeled CQ-probes/antibody complex against 

BGP-C7, cortisol, testosterone, and digoxin. The data represent the means ± standard deviation (n = 

3). 
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Table S5. Characterization of CQ-probe and PM Q-probe complexes with antibodies against BGP-C7, 

cortisol, testosterone, and digoxin. An average of three independent measurements is shown. 
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Table S6. Quenching levels of 12 combinations of CQ-probe using R6G with different linkers mixed 

with anti-BGP Fab (50 nM), anti-CS IgG (5.0 nM), anti-TS IgG (5.0 nM), and anti-digoxin IgG (10 

nM). CQ-probe concentration in all experiments was 1.0 nM. The data represent means ± standard 

deviation (n = 3). 
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Table S7. Fluorescence responses for selected R-K4 labeled CQ-probes/antibody complexes against 

BGP-C7, cortisol, testosterone, and digoxin. The data represent means ± standard deviation (n = 3). 
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Figure S1. The molecular structure of dye-labeled K4 peptides. 
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Figure S2. SDS-PAGE analysis of purified antibodies. (A) Anti-BGP Fab. (B) Anti-CS IgG. 
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Figure S3. Fluorescence responses of selected T-K4 labeled CQ-probe/anti-hapten IgG complexes 

against antigens. (A) Complex with anti-cortisol IgG (5.0 nM) against cortisol (1.0 mM). (B) Complex 

with anti-testosterone IgG (5.0 nM) against testosterone (1.0 µM). (C) Complex with anti-digoxin IgG 

(10 nM) against digoxin (1.0 µM). CQ-probe concentration in all experiments was 1.0 nM. The data 

represent means ± standard deviation (n = 3). 
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Figure S4. Fluorescence responses of selected R-K4 labeled CQ-probe/IgG complexes against 

antigens. (A) Complex with anti-BGP Fab (30 nM) against BGP-C7 (3.0 µM). (B) Complex with anti-

cortisol IgG (5.0 nM) against cortisol (1.0 mM). (C) Complex with anti-testosterone IgG (5.0 nM) 

against testosterone (1.0 µM). (D) Complex with anti-digoxin IgG (10 nM) against digoxin (1.0 µM). 

CQ-probe concentration in all experiments was 1.0 nM. The data represent means ± standard deviation 

(n = 3). 
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Figure S5. The 3D structure of the heavy chain (left) and light chain (right) of anti-BGP Fab, KTM219 

(PDB: 5X5X). The sides facing each other in Fab are shown toward this side. The Trp residues were 

given in different colors depending on their contribution to the fluorescence response. The contribution 

was based on the percentages of fluorescence response after Phe mutation calculated from descriptions 

in the previous paper (45% for H47; 55-66% for H33, H103, L35; 84% for H36).4 The high 

contribution is red, the moderate is orange, and the low is yellow.  
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