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Figure S1. Effect of the Tween effect (Top-left), ionic strength (Top-right), pH (Bottom-left) and 
the preincubation time (Bottom-right) of the buffered media on the As251/NB1-SIA-BSA 
immunoassay features.. The IC50 is expressed in nM. (, IC50), (, Amax), (, Amax/IC50). Left 
axis, IC50, Right axis Amax, Amax/IC50
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Figure S2. MALDI-TOF MS spectra from the BSA conjugates prepared

NB1-SIA-BSA (1:2:2)



NB1-SIA-BSA (1:2:0.2)



NB1-SIA-BSA (1:2:0.1)



NB2-SIA-BSA (1:2:0.1)



NB3-SIA-BSA (1:2:0.1)



NB4-SIA-BSA (1:2:0.1)



NB1-DMP-BSA



NB1-EDC-BSA



NB1-SMCC-BSA (1:0.32:0.32)



NB1-SMP-BSA (1:0.32:0.32)



NB1-BDB-BSA (1:5:1.44)



NB1-SMCC-HRP (1:4:4)



Table S1. Linker and peptide hapten densities(δ) for BSA or HRP conjugates. Peptide 
conjugation is calculated assuming that BSA has 30 accessible lysines residues whereas HRP 
has 2 accessible lysines

Immunoreagent δ linker δ peptide %conjugation
NB1-SIA-BSA 
(1:2:2) 17 17 57

NB1-SIA-BSA 
(1:2:0.2) 19 5 17

NB1-SIA-BSA 
(1:2:0.1) 19 3 10

NB2-SIA-BSA 
(1:2:0.1) 19 3 10

NB3-SIA-BSA 
(1:2:0.1) 19 3 10

NB4-SIA-BSA 
(1:2:0.1) 19 4 13

NB1-EDC-BSA 11 1 3
NB1-DMP-BSA 8 1 3
NB1-SMP-BSA 
(1:0.32:0.32) 10 3 10

NB1-SMCC-BSA 
(1:0.32:0.32) 9 3 10

NB1-BDB-BSA 
(1:5:1.44) - 8 27

NB1-SMCC-HRP 
(1:4:4) 1 1 50



Table S2. Analytical parameters of the calibration curve from NB1-SIA-BSA and NB1-sSMCC-
HRP competition antigens with raised antibodies against NT-proBNP (As251-253). Each 
calibration curve was performed with two replicates

A) NB1-SIA-BSA
B) NB1-sSMCC-HRP

As 251 As 252 As 253 As 251 As 252 As 253
Absmax 0.85 1.08 0.79 - 0.55 0.82
Absmin 0.11 0.66 0.37 - 0.30 0.24
IC50, ng mL-1 34.03 270.40 837.70 - 79.93 202.50
Slope -0.92 -2.34 -0.96 - -1.04 -1.02
R2 0.98 0.85 0.72 - 0.91 0.98



Table S3. Analytical parameters of the calibration curve from NB1-SIA-BSA/As251-253 
depending on the hapten density (δ) of NB1-SIA-BSA conjugate. Each calibration curve was 
performed with two replicates

As251/NB1-SIA-BSA
δ=17 δ=5 δ=3 

Absmax 0.83 1.23 0.92 
Absmin 0.13 0.13 0.10 
Slope -1.02 -0.81 -0.96 
R2 0.99 0.99 0.99 
IC50, ng mL-1 35.48 11.64 7.77 
Working range, ng mL-1 6.67-119.54 2.04-66.37 1.83-33.89 
LOD, ng mL-1 1.97 0.72 0.77 



Table S4. Immunoassay features for the different competitors, depending on different 
crosslinkers nature and different location with As 251. Each calibration curve was performed 
with two replicates

. Cross-linker heterology Location heterology 
SIA (δ=3) SMP (δ=3) SMCC (δ=3) EDC (δ=1) DMP (δ=1) BDB (δ=8) 

Absmax 0.85 1.22 1.19 1.00 0.94 0.69 
Absmin 0.08 0.07 0.10 0.06 0.07 0.18 
Slope -1.07 -0.81 -0.94 -0.81 -0.87 -1.55 
R2 0.99 0.99 1.00 0.99 0.99 0.98 
IC50, ng mL-1 3.94 4.92 9.64 5.39 7.19 8.22 
Working range, 
ng mL-1 

1.16–15.65 1.00–28.69 2.26–44.86 0.94–28.59 1.38–36.28 3.15–23.88 

LOD, ng mL-1 0.57 0.41 0.96 0.33 0.51 1.64 



Table S5. . Immunoassay features for the different competitors, depending on different 
composition heterology with As 251. Each calibration curve was performed with two replicates

As251
/NB1-SIA-
BSA

As251
/NB2-SIA-
BSA

As252
/NB2-SIA-
BSA

As252
/NB4-SIA-
BSA

As253
/NB2-SIA-
BSA

As253
/NB4-SIA-
BSA

Absmax 0.97 1.00 0.94 0.95 0.97 0.97
Absmin 0.12 0.08 0.83 0.23 0.27 0.28 
Slope -1.07 -1.17 -1.35 -1.14 -0.94 -1.15
R2 0.98 0.994 0.60 0.97 0.98 0.97
IC50, ng mL-1 5.69 20.92 122.8 372.9 312.2 289.9


