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2. Materials and Methods
2.1. Reagents and Equipment
2.2.1. Buffers and Solutions

Tris-EDTA: 10 mmol-L' TRIS, 1 mmol-L-'EDTA, pH 8.0

For the preparation, storage and use of Avidin-modified Carbon Nanoparticles
(CNPs), the buffers are:

- Borate buffer 1:100 mmol-L-! borate, pH 8.8

- Borate buffer 2: 5 mmol-L-! borate, pH 8.8.

- Washing buffer: 5 mmol-L-borate, pH 8.8, 1% (w/v) BSA.

- Storage buffer: 100 mmol-L"borate, pH 8.8, 1% (w/v) BSA.

- Running buffer: 100 mmol-L"borate, pH 8.8, 1% (w/v) BSA, 0.05% (v/v) Tween
20®.

For the use of Streptavidin-modified Gold nanoparticles (Au-NPs), the buffers were:

- Conjugate buffer: 10 mmol-L- borate, pH 8.8, 20% (w/v) sucrose.

- Running buffer: PBS 10 mmol-L™, pH 7.4, 0.05% (v/v) Tween 20®, 1% (w/v)
BSA.

All solutions were prepared with ultrapure MilliQ water (Millipore® System, resis-
tivity 18.2 MQ)-cm).

2.5. Double-Tagging PCR and Quantification by Gel Electrophoresis
2.5.1. DNA Amplimer Sequence

The forward sequence is highlighted in orange, while the reverse sequence is in pink.
NCBI Reference Sequence: MN661169.1

Escherichia coli strain FC5906 16S ribosomal RNA gene, partial sequence. Region from
1 to 530 nt.
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2.5.2. Procedure for the Double-Tagging PCR of E.Coli DNA

The double-tagging polymerase chain reaction (PCR) was performed in 15 pL of re-
action mixture containing the DNA as sample in order to obtain the 16S ribosomal gene
amplimers doubly labelled with biotin and digoxigenin. Each reaction mixture contained
7.5 pmol of each primer (BIO-8F and DIG-534R), 3.75 nmol of each deoxynucleotide tri-
phosphate (ANTPs) and 3U of Taq polymerase. The reaction was carried out in a buffer
with 7.5 mmol L TRIS (pH 9.0), 5.0 mmol L KCl, 2.0 mmol L (NH4)2504 and 0.2 mmol
L1 MgCl2 as a cofactor of the enzyme. The reaction mixture was exposed to an initial step
at 95 °C for 3 min followed by 25 cycles of 95 °C for 30 s, 58 °C for 30 s, 72 °C for 30 s, and
a last step of 7 min at 72 °C.

Afterwards amplimers were analyzed with conventional agarose gel electrophoresis
on 2% agarose (Sigma Aldrich, St. Louis, MO, USA, Ref. A9539) gel in TAE buffer (Fisher
Scientific, Waltham, MA, USA, Ref. 1335) containing 1x SYBR Gold dye, loading buffer
(Invitrogen, Ref. 10816015) and 100bp DNA ladder (Sigma Aldrich, St. Louis, MO, USA,
Ref. D3687).

3. Results and Discussion
3.1. TEM Characterization

Figure S1. The four transmission Electron Microscopy images used to perform the histogram shown in Figure 3.



