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Figure 1S. Histogram of size distribution and TEM image of gold cores of AO-TEG-Au NPs.
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Figure 2S. Histogram of size distribution and TEM image of gold cores of AO-PEG-Au NPs.
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Figure 3S. SEM image of gold cores of AO-PEG-Au NPs.
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Figure 4S. XRD spectrum of AO-PEG-Au NPs.
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Figure 5S. "H-NMR spectrum of AO-TEG-Au NPs in CDCls.
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Figure 6S. 'H-NMR spectrum of AO-PEG-Au NPs in CDCls.
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Figure 7S. Absorbance spectra of AO-TEG-Au NPs (A) and of AO-PEG-Au NPs (B) at various
NPs concentrations, T = 25°C. (A) Cao = 3.6x107 —2.9x10° M, pH=7.0,1=0.01 M (NaCac); (B)
Cao=3.4x107-2.9x10° M, pH= 7.0, 1= 0.1 M (NaCl).
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Figure 8S. Example of absorbance spectrum correction for the light scattering (LS) contribution
(for further details see ref. 30). (A) Absorbance spectrum of AO-TEG-Au NPs before correction (a,
Acxperimental = A T Ars with Ars = kA™) and after correction (b); Cao = 2.9x107° M, pH=7.0,1=
0.01 M (NaCac), T = 25°C. (B) Double logarithmic plot of the absorbance spectrum: the linear
extrapolation indicates the scattering contribution and enables log k and -n be evaluated
respectively as intercept and slope of the straight line.
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Figure 9S. (A) Absorbance spectra of AHLB at various concentrations (Cao = 1.6x10™ — 2.1x 10"
M) and (B) plot of the ratio of absorbance maxima vs. AHLB concentration (Cao = 1.6x10° —
5.5x10”° M); pH=17.0, T =25 °C.
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Figure 10S. Absorbance spectra of the AO-TEG-Au NPs/DNA system, Cao = 1.2x10° M, pH =
7.0, T=25°C, (a) Cpna =0, (b) Cpxa = 6.8x10° M.

A 20{ B
* L]
_/'\
S 159 .
]
B <
B Q 101
=
J
o
— 5_
N T T T T T T T T - 777:”7 = O 1 T T T T T T T
500 520 540 560 580 600 0 4 8 12 16
5
A (nm) 10 CDNA (M)

Figure 11S. (A) Fluorescence spectra for the AHLB/DNA system, pH = 7.0, T= 25 °C; Cao =
1.9x107 M, (a) Cpna = 0 M, (b) Cpna = 1.5%10 M. (B) Corresponding binding isotherm, A.x = 480
nm, Aem = 520 nm, the continuous line represents the trend calculated according to eqn (9).
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Figure 12S. Absorbance spectra collected for the AO-PEG-Au NPs/DNA system (A) without LS
correction and (B) after LS correction, Cao = 2.0x107 M; Cpna = 0 (a, blue) — 2.2x107 (b, green) —
5.7x10° (¢, red) M; I = 0.1 M (NaCl), pH = 7.0, T= 25 °C. (C) Relevant binding isotherm at 507
nm.
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Figure 13S. (A) Fluorescence spectra collected for the AO-PEG-Au NPs/DNA system. Cpap =
2.0x107 M; Cpna = 0 — 4.4x10° M; I = 0.1 M (NaCl), pH = 7.0, T= 25 °C. (B) Relevant binding
isotherm at Aex = 480 nm and A, = 520 nm, the continuous line is data fit to eqn (9).
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DERIVATION OF EQUATION (9)

Taking into account the following system:

2M S D (18)
M+S S MS (28)
D+S S DS (38)

where eqns (1S)-(3S) correspond to eqns (2), (5) and (6) of the text, respectively, and M is the nanoparticle
monomer, D its dimer form, S a DNA site and MS and DS the monomer and dimer bound species

respectively, the relevant equilibrium constants are defined as

[D]
= 4S
> IMT (45)
M
mon M) (5S)
[M]X[S]
DS
dim — [ ] (6S)
[DIS]
At a wavelength where the nanoparticle only do absorb light the following expression holds
A = em[M] + ep[D] + ems[MS] + eps[DS] (7S)
The mass conservation law for the nanoparticle is
Cao = [M] +2[D] + [MS] + 2[DS] (8S)
Thus
C M]+[M 2[D
D] Cao _ MI+[MS]+2[DS] o)
2 2
Introducing [D] from eqn (9S) into eqn (7S), using eqns (4-6S) and rearranging we have
A M
=ty (M] X {Agl +A¢g,K ,[S]+Ae KKy, [M][S]} (10S)
Coo 2 Cupo

where Ag; = ev — (ep/2), Aey = eys — (€p/2) and Ag; = gps — €p. Introducing eqns (4-6S) in eqn (8S) we have
Cao = [M] x{1 + 2Kp[M] + Kinon[S] + 2KpKim[M][S]} (11S)

Form eqn (11S) [M]/Cao is obtained and introduced in eqn (10S)

A _8_D+ Ag, +Ae, K [S]+Ag, K K, [M][S] (128)
C.o 2 1+2K,[M]+K, . [S]+2K, K, [M][S]

mon [ dim
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Equation (12S) is eqn (9) of the text.
As concerns [M] evaluation, this is done by solving the second order relationship shown in eqn (11S). The

free DNA concentration, [S], is obtained as following.

Cpna = [S]+ [MS] + [DS] = [S] + Kunoa[M][S] + KpKaim[MI’[S] (138)
that gives:
[S1= “ow : (145)
I+K, , [M]+ K K, .[M]

Eqns (11S) and (14S) are used simultaneously until convergence is reached, first using attempts K,,,, and

Kaim values (while Kp is known), then using the results of data fit to eqn (12S).

Eqn (12S), under conditions where the three 2Kp[M], 2KpKyim[M][S] and Ae;KpKeim[M][S] terms can be
neglected, rearranged, turns to eqn (15S)

AA  KAgS]
Cho (1+K[S])

(15S)

where AA = A — gyCao is the change of absorbance during titration, gy = A°/Cao where A° denotes the
absorbance of the nanoparticle solution in the absence of DNA, and Ag = gy5 — &y is the amplitude of binding

isotherm.
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