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1. Impedance spectroscopy characterization.

High frequency electric impedance spectroscopy (HFEIS) measurements were performed to estimate the probe
density and the ohmic resistance in the microdevice as displayed in Figures 1B-C. The instruments used are a
frequency response analyser (Solartron FRA 1255B) coupled with a dielectric interface (Solartron DI 1296A).
The frequency range used for EIS measurements was varied from 1 MHz to 0.1 Hz. The sinusoidal AC signal
excitation between the two microelectrodes is set to 100 mV peak to peak, since DC was fixed to 0 V.

One can supposed that defects in a thiolated ss-DNA monolayer allow electroactive molecules to reach the gold
electrode surface. Assuming that all the current is passed by holes on the SAM electrode, the electrode
coverage can be estimated by measuring the charge transfer resistance (R.) and by comparing the R ratio
between a bare gold surface and the surface blocked by the SS-DNA thiol immobilized.

The probe density was determined from the percentage of the coverage surface, 6, as follows,

1-6= Rao (s1)
Rct,t

with, R0, is the charge transfer resistance of the bare gold electrodes and, Ry, is the charge transfer

resistance of the surface blocked by the SS-DNA thiol immobilized.

The charge transfer resistance, can be estimated as the difference on the real-axis between the asymptotic
resistance limit at low frequency, Ry, and that as frequency tends towards o , Ry, (Figure S1). As one can
observe on real-axis, Ry, traditionally name the ohmic resistance, R, is negligible in comparison with Ry;.

(s2)

From data displayed on Figure S1, the ohmic resistance is estimated around 4.1 kQ, the charge transfer
resistance for the bare Au electrode and for the thiolated ss-DNA electrode over 2 hours are found equal to
Rett=0= 210 kQ and R 1-on= 1.1 MQ, respectively.

According to equation (S1), a total coverage of 80% of the electrodes with ss-DNA probes was obtained.

By taking into account that the surface of the WE and the CE gold electrodes is S = 6.09x10° cmz, we deduce
that the surface covered by ss-DNA is A pna = 4.9x10° cm?

Moreover, if we assume that the DNA strands are in upright position,1 the DNA head surface, Apeaq, Can be
calculated as follows,

2
A}ead = ﬂdhead (s3)

With, dpeaq, the diameter of a DNA head estimated around 2 nm.



As a consequence, the number of DNA probes, Nss.pna, immobilized is estimated around 3.92x10" molecules
and thus the binding site density (6.44><1012 sites cm'z) can be calculated as follows,

N
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Similarly, 17, the surfacic concentration (1.07><10'11 mol cm'zgiven in sections 2.4 and 3.2) is given by b,,/Na,
with Na being the Avogadro’s number.
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Figure S1. A. Nyquist representation of HFEIS data between the two microelectrodes as displayed in Figure 1B-
C filled with 3 mM equimolar concentration [Fe(III)(CN)G]a'/ [Fe(1)(CN)s]* in 0.5 M NaCl. The applied potentials
are Vpc = 0 V and Vi = 100 mV for frequencies from 1 MHz to 0.1 Hz. The diameter loop allows a quick
estimation of ohmic resistance, Re = 4.1 k€2, and of the charge transfer resistances, R.;= 210 kQ and 1.1 MQ for
the bare gold and the thiolated ss-DNA electrode (after 2h according to the protocol described in 2.4 section),
respectively.
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