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Figure S1: Theoretical simulations of the far-field optical response of Ag NS dimers. Average
extinction cross section of the dimers (left panel), and extinction efficiency of the NS dimer at different
orientations (averaged over 8 different orientations) (right panel). Simulations using GMM were
performed for 60 nm Ag NS dimer with: a) 2 nm and b) 20 nm gap.



4.5x10™ 12
e 90 nm Au NSs dimer (2 nm gap)
A 4.0x10™° 4 — 90 AuNS

3.5x10" 1
3.0x10™
2.5x10™
2.0x10™ 1

O, .(cm’)

1.5x10™ 1
1.0x10 "
5.0x10"" 4

0.0 , ; -
400 600 800 1000
A(nm)

10
4.5¢10 e 90 nm Au NSs dimer (8 nm gap) 12

B 4.0x10™ =0 AuNS
8 nm 3.5x10™

3.0x10™
2.5x10™
2.0x10™
1.5x10™ 1
1.0x10™ 4
5.0x10""

0.0 T : T
400 600 800 1000

A (nm)

G, (cm’)

45x10™

s 90 nm Au NSs dimer (20 nm gap)
C 4.0x10™" 1 20 AuNS

20 nm 3.5%10™"°

: ; 3.0610™ 1
2.5x10™°
2.0x10™°
1.5x10™
1.0x10™° 1
5.0x10™" 1
0.0

2.
(0] E,(T(cm )

400 600 800 1000
A(nm)

A(nm)

Figure S2: Theoretical simulations of the far-field optical response of Au NS dimers. Average
extinction cross section of the dimers (left panel), and extinction efficiency of the NS dimer at different
orientations (averaged over 8 different orientations) (right panel). Simulations using GMM were
performed for 60 nm Ag NS dimer with: a) 2 nm, b) 8 nm and c¢) 20 nm gap.
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Figure S3: Kinetics measurements of the dimer formation using a biotinylated Goat Anti Rabbit
IgG Antibody (Biot-IgG). a, Linear fitting of the integral of the extinction spectra (left panel), and trend
of the agglomeration rate constant (kag,) for dimers formation both as a function of the concentration of
Biot-IgG. b, Effect of the dilution of the initial Ag NPs solution that leads to a lower detection limit:
Linear fitting of the integral of the extinction spectra (left panel), and trend of kag, for dimers formation
both as a function of the concentration of Biot-IgG. ¢, Avoiding dimers formation due to the addition of
purified rabbit IgG (antigen) to a solution of Ag NPs with Biot-IgG: Linear fitting of the integral of the
extinction spectra (left panel), and trend of kay, for dimers formation both as a function of the
concentration of antigen. In every experiment the integral of the extinction spectrum was performed
between 340 and 800 nm, and the blue dotted lines are a guide to the eye.
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Figure S4: Kinetics measurements of the dimer formation using a biotinylated Anti IL-10 IgG
Antibody (Biot-IgG). a, Linear fitting of the integral of the extinction spectra (left panel), and trend of
the agglomeration rate constant (kag,) for dimers formation both as a function of the concentration of
Biot-IgG. b, Avoiding dimers formation due to the addition of recombinant IL-10 (antigen) to a solution
of Ag NPs with Biot-IgG: Linear fitting of the integral of the extinction spectra (left panel), and trend of
kaglo for dimers formation both as a function of the concentration of antigen. In every experiment the
integral of the extinction spectrum was performed between 340 and 800 nm, and the blue dotted lines are

a guide to the eye.
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Figure S5: Structural parameters of the antigens used in this study. The differences guarantee that
the impediment to the dimer formation is not a result of a steric repulsion; instead this could be attributed
to a conformational change that “hides” the other biotins of the Biot-IgG.
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Figure S6: Spectral stability of the Ag NPs colloidal dispersion. The different figures depict the
spectral stability of the functionalized Ag NPs after the addition of 50 uL of buffer or human blood serum.
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Supplementary Table S1. Comparison of methods for antigen quantification.
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