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1. Morphologies of AuNPs, AuNSs, and AuNPs/AuNSs complexes
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Figure S1. TEM images of (A) AuNPs, (B) AuNSs, and (C) AuNPs/AuNSs complexes.



2. Time-dependent extinction spectra of the water/BuOH solution

(A) AuNPs + (B) AuNPs +
AUNSs (5.3 x 108)  AuNSs (1.1 x 10°)

c T c
el 21
£ E V/L
£ £
% R 1
m £ LLi
00 500 600 700 800 900 400 500 600 700 800 900
Wavelength / nm Wavelength / nm
(C) AuNPs + (D) AuNPs +
AuNSs (2.1 x 109)  AuNSs (4.3 x 109
t —— O min
\N —— 30min
] — 90 min
$ 5
g1 £l
:-!-—f -_/\_——\
400 500 600 700 80O 900 400 500 600 700 800 900
Wavelength / nm Wavelength / nm

Figure S2. Time-dependent extinction spectra of the water/BuOH solution containing AuNSs (quantity: 5.5 X

1011) and AuSTs (quantity: (A) 5.3 x 10, (B) 1.1 x 10%, (C) 2.1 x 10°, (D) 4.3 x 10°).



3. Comparison of morphologies through AFM observations between individual AuNPs and AuNSs, and
AulNP/AuNS-in-assemblies

The dispersed AuNPs and AuNSs immobilized on quartz substrates (Figure S3(A) and (B)) were prepared
utilizing electrostatic interactions between the quartz substrate modified with polymer electrolytes and these
nanoparticles, following previous reports.3! From the cross-sectional analysis of these nanoparticles, the average
height profiles of AuNPs and AuNSs were determined to be 43 + 3.2 nm and 95 + 9.0 nm, respectively. It was
observed that the average height profiles of the dispersed materials in AuNPs assemblies (Figure S3(C): 143 £+

4.6 nm and (D): 152 + 12 nm) were significantly larger than these values.
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Figure S3. AFM images and cross-sectional analyses for (A) AuNPs-immobilized quartz substrate, (B) AuNSs-
immobilized quartz substrate, (C) AuNPs + AuNSs(5.3 x 10®), and (D) AuNPs + AuNSs(1.1 x 10°).
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4. Peak assignments of SERRS spectrum of ICG-modified AuNP/AuNS-in-assemblies
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Figure S4. Peak assignments of SERRS spectrum of ICG-modified AuNP/AuNS-in-assemblies, which were

obtained from a colloidal solution containing AuNPs and 1.1 x 10° AuNSs.



5. Chemical robustness (stability against solvents) of the AuNP/AuNS-in-assemblies
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Figure S5. (A) Extinction spectra of AuNP/AuNS-in-assemblies obtained from a colloidal solution containing 5.5 x
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10" AuNPs and 1.1 x 10° AuNSs. The spectra are shown for the assemblies immediately after preparation (as-
prepared) and after washing with toluene, water, and ethanol. (B) The picture images show the assemblies

immediately after preparation (as-prepared) and after washed with toluene, water, and ethanol.
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