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Extinction spectra of the core-satellite nanostructures
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Figure S1. Extinction spectra of the core-satellite nanostructures in water before (black line) and

after (red line) the addition of the Ag shell. The sizes of the satellite nanoparticles were ~32 nm

after the addition of the Ag shell.



Background SERS spectrum of the substrate
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Figure S2. Raman signals of DNA, streptavidin, and polystyrene in the background SERS
spectrum. SERS spectrum of 100 uM adenine (solid line) and background SERS spectrum (dashed
line) measured using the accumulated core-satellite nanostructures as SERS substrates. The
background SERS spectrum (dashed line) is multiplied by a factor of 20 for clarity. The
characteristic Raman peaks of adenine at 734 and 1334 cm™!' and the peaks of streptavidin-biotin
complexes' at 1171, 1462, and 1567 cm™" are visible in the background SERS spectrum. The peak

at ~1600 cm™', which could be from polystyrene?, is also visible in the spectrum.



Reproducibility on the accumulation of the core-satellite nanostructures

We prepared five SERS substrates using the drying process and then utilized them to measure

SERS spectra of 100 uM adenine. The SERS spectra are shown in Figure 3g.

Figure S3. SERS substrates formed by drying nanostructure-containing droplets suspended on
PDMS sheets. (a-€) Representative optical microscope images showing the five substrates used to
measure the SERS spectra shown in Figure 3g. (f) Zoom-in image of the area marked with a red

square in (e).



SERS mapping of the substrates
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Figure S4. Effects of the density of the nanostructures on SERS. (a-c) SERS substrates prepared
by the drying process using (a) 100%, (b) 50%, and (c) 20% of the original amount of the
nanostructures (see Materials and Methods). The red dashed squares indicate the area where the
SERS mapping measurements were performed. The SERS mapping region is within the central
region shown in Fig. 4a. (d-f) SERS mapping of the substrates shown in (a), (b), and (c) using the
734 cm! peak of 100 uM adenine solution. The intensities of the Raman peak at 734 cm™ measured
using the three substrates were all normalized by the highest intensity obtained with the substrate

shown in (a).



Effects of NaCl concentration on the growth of the Ag shells

We synthesized the Ag shells at three different NaCl concentrations (0.05 M, 0.1 M, and 0.3 M).

As shown in Figure S5a-c, the NaCl concentration did not cause much difference in the size and

shape of the Au-Ag satellite nanoparticles in our study.

Figure S5. Effects of the NaCl concentration on the growth of the Ag shells. (a-c) Representative
SEM images showing the nanostructures coated with the Ag shells at (a) 0.05 M, (b) 0.1 M, and

(c) 0.3 M NaCl solution.



Amount of the reagents used to grow Ag shells on AuNPs

To adjust the thickness of the Ag shell on the AuNPs, we varied the amounts of PVP, L-SA, and

AgNO:s used in the synthesis, as shown in Table S1.

Table S1. The amounts of the reagents used to form the Ag shells around the AuNPs.

Unit: ul
1X 2X 4X 8X
1% PVP 16.7 33.3 66.6 133.2
0.1 M L-SA 50 100 200 400
1 mM AgNO3 50 100 200 400




Effects of the thickness of the Ag shells on the SERS effects
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Figure S6. SERS spectra of 100 uM adenine measured using the nanostructures that were coated
with the Ag shells using different volumes of 1 mM AgNOs. The intensities of the characteristic

Raman peak of adenine at 734 cm™ are shown in Figure 4f.
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Figure S7. Effects of the thickness of the Ag shells on the signal-to-background (S/B) ratio of the
Raman peak. (a-d) Raw SERS spectra (solid lines) of 100 uM adenine measured using the
nanostructures that were coated with the Ag shells using (a) 50 ul, (b) 100 ul, (c) 200 ul, and (d)
400 pl of 1 MM AgNO:s. The dashed lines indicate the backgrounds. (e) The S/B ratio of the Raman

peak at 734 cm™! in the raw SERS spectra shown in (a-d) (n = 10 per experimental condition). Error

bars, SD.



Flow chambers used for SERS measurements
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Figure S8. Schematic representations of the flow chambers used for SERS measurements. (a) The
analytes were mixed with the nanostructures and were measured in solution. (b) The
nanostructures were accumulated by the drying process to form the SERS substrate, and then the
analyte solution was injected in the flow chamber that had the SERS substrate for SERS

measurements.
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Storage stability of the core-satellite nanostructures

The core-satellite nanostructures were stored in TE buffer at 4°C. To understand the storage

stability of the nanostructures, we used the nanostructures that had been stored for different periods

to measure SERS spectra of 100 uM adenine.
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Figure S9. Storage stability of the core-satellite nanostructures. (a) SERS spectra and (b) the
intensities of the characteristic Raman peak of adenine at 734 cm’' obtained using the

nanostructures that had been stored for different periods.
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