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S1. The kinetics of the changes of resonant frequency and motional resistance following
addition of the cells on the surface of TSM transducer of various modifications

In this part we included kinetics of the changes of resonant frequency, Afs, and motional
resistance, ARm, following additions of HER2+ (SK-BR-3) and HER2- (MDA-MB-231) (B) cells at the
surface of the biosensor based on HeA2_3 aptamers (Figure S1) as well as those formed by non-
specific sgc8c aptamers (Figure S2). It can be seen that significant changes of the measuring values
were observed only in the case of the interaction of SK-BR-3 cells with the surface of the sensor
composed of specific DNA aptamers HeA2_3 (Figure S1A).
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Figure S1. The kinetics of the changes of the series resonant frequency, Afs, (curve 1) and motional
resistance, ARm, (curve 2) of TSM transducer following addition of neutravidin (NA) (125 ug/mL),
HeA2_3 aptamers (0.5 uM) and SK-BR-3 cells (A) or MDA-MB-231 cells (B). The concentration of
the cells was 5 x 10° cells/mL. The arrows indicate addition of respective compounds as well as the
washing of the surface by water, PBS or by PBS with addition of aliquot volume of DMEM (PBS*).
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Figure S2. The kinetics of the changes of the series resonant frequency, Afs, (curve 1) and motional
resistance, ARm, (curve 2) of TSM transducer following addition of neutravidin (NA) (125 ug/mL),
sgc8c aptamers (0.5 uM) and SK-BR-3 cells (A) or MDA-MB-231 cells (B). The concentration of the
cells was 5 x 10° cells/mL. The arrows indicate addition of various compounds and the washing of
the surface by water, PBS and by PBS with addition of aliquot volume of DMEM (PBS*).

Figure 53 demonstrates example of non specific interaction of SK-BR-3 cells with the surface of
piezocrystal covered only by neutravidin. It can be seen that addition of the cells did not caused
significant changes of resonant frequency. Only slight increase of motional resistance took place.
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Figure S3. The kinetics of the changes of the series resonant frequency, Afs, (curve 1) and motional
resistance, ARm, (curve 2) of TSM transducer following addition of neutravidin (NA) (125 pg/mL)
and SK-BR-3 cells in a concentration of 5 x 105 cells/mL. The arrows indicate addition of various
compounds and the washing of the surface by water, PBS and by PBS with addition of aliquot
volume of DMEM (PBS*).

S2. The topography of the of neutravidin layers studied by atomic force microscopy

In order to provide more detailed insight on the properties of the neutravidin layers at a gold
support, we studied their topography using atomic force microscopy (AFM). The experiments were
performed by means of an Agilent 5500 AFM (Agilent Technologies, USA) and silicon cantilevers
(model MSCT, Bruker, Germany) with a nominal spring constant of 0.01 to 0.03 N/m. The detailed
description of the measuring procedure can be found in our recent paper [1]. Figure S2-1 shows the
topography of the thin gold layers of TSM transducer and those with immobilized neutravidin. The
immobilization of neutravidin has been performed at the same conditions like those for preparation
of sensing surfaces in TSM experiments described in the Section 2.4 (see the main text) including all
washing steps. The figure S4 shows also the height profile of the surfaces.

The topography of freshly cleaned gold surface (Figure S4a) and their height profile (Figure
S4c) revealed rather smooth layer with the roughness of Rms = 1.66 nm. Miller at al. reported for
analogically prepared gold layer the values of Rms in a range of 0.2-1 nm [2]. AFM scan, however,
shows that the gold layer is at certain parts interrupted by defects, which can be due to the cleaning
by aggressive Piranha solution. This phenomenon is known from the literature [3]. The roughness
of the neutravidin layers (Figure 54d) was Rms = 2.09 nm, which is comparable with the results of
Vermette et al. [4] that reported the value Rems = 1.99 nm. Neutravidin forms rather smooth layer at
the gold surface. Therefore, comparison of the Rms values for gold and neutravidin layers
demonstrates not substantial differences. In order to approve that neutravidin forms stable layer we
applied mechanical scratching. The corresponding results are presented on Figure S5. This
experiment is a clear evidence of the stability of neutravidin layer at gold surface. The thickness of
this layer is according to the height profile (Figure S5, right panel) approx. 5 nm. This agree well
with the neutravidin dimensions. Neutravidin is tetramer of quadratic shape with dimensions of 5.6
x 5.0 x 4.0 nm [5,6]. Thus, the obtained images provide evidence of the stability of the neutravidin
layers, which supports well the results of TSM experiments that demonstrated stability of these
layers after washing with deionised water and PBS. The stability of neutravidin layers at the gold
surface has been approved also by our previous study of the neutravidin layers based aptasensors
by surface plasmon resonance (SPR) method [7].
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Figure S4. AFM topography of the surface of TSM transducer and the height profiles at marked part
of the images for freshly cleaned gold layer (a,c) and for neutravidin immobilized at the gold layer
(b,d). The scan size is 5 x 5 um.
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Figure S5. AFM topography of the neutravidin layer at gold after application of mechanical
scratching (left) and the height profile at the marked site (right). The scan size is 6 x 6 pm.
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