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Fig. S1 Schematic of the one-step preparation of delaminated nano mica platelets (NMPs). First, the
delamination agent T403AEO was used to perform a cation exchange with the clay. This process enabled
NMPs to change from a layer-by-layer stacked structure to a monolithic structure. Finally, organic and
inorganic extraction and filtration were used to remove surface polymers, and NMPs with a two-
dimensional structure were obtained.
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Fig. S2 X-ray diffraction patterns of Mica and NMPs, which are the layered and delaminated structures
of clay, respectively.
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Fig. S3 Atomic force microscopy (AFM) height-distribution map of Mica in layer-by-layer stacked

structure. The thickness of Mica is approximately 20.01 nm. The inset is an AFM image of pristine layered
Mica without delamination. The scale bar is 300 nm.
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Fig. S4 AFM height-distribution map of delaminated NMPs with a thickness of approximately 2.25 nm.
The inset is an AFM image of monolithic NMPs. The scale bar is 300 nm.
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Fig. S5 Synthetic structure of the amphiphilic polymer dispersant PIB-POE—PIB, which is synthesized
from Polyisobutylene-g-succinic anhydride (PIB-SA) and Poly(oxyethylene)-diamine (POE2000)
through an acylation reaction and phenylation reaction.
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Fig. S6 Fourier transform infrared spectroscopy (FTIR) spectra of PIB-SA, PIB-POE-PIB intermediate,
and PIB-POE-PIB. The synthesis of the amphiphilic polymer PIB-POE-PIB was confirmed by the
appearance and disappearance of peaks of specific functional groups. For the original anhydride
functional group of PIB-SA, anhydride (C=0) stretching-vibration peaks appeared at 1710 cm™!' and 1780
cm!, After the ring-opening reaction with POE2000, the anhydride stretching vibration peaks
disappeared, and the resulting amide functional group exhibited a carbon—oxygen double bond at 1470
cm! and —NH characteristic absorption peak at 1570 cm-!. This was followed by a three-hour ring-closing
reaction at 150 °C. At this time, the -NH stretching-vibration peak at 1570 cm! disappeared, and the main
absorption peaks of the imide functional group appeared at 1650 cm! and 1710 cm™!.
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Fig. S7 Gel permeation chromatography (GPC) spectra of PIB-SA, POE2000, and PIB-POE-PIB (a
triblock copolymer dispersant). GPC testing was performed using polystyrene as a standard and
tetrahydrofuran solvent.
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Fig. S8 Comparison of the integrated intensity of SERS signals in the detection of same-concentration
adenine (10 M) using AuNCs of various edge lengths (the wavelength range of the integrated intensity
was 704-764 cm'). AuNCs at 38.34 nm exhibited the best SERS intensity, which was 2.14 x 10°,
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Fig. S9 (a) EDS was used to identify the elemental composition of AuNCs/NMPs, in which Si, O, and
Mg were the chemical composition of NMPs. (b) The growth of AuNCs on the surfaces of the NMPs was
observed by EDS mapping; the dark red area is Au and the bright cyan area is Si.
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Fig. S10 Comparison of the integrated intensity of SERS signals in the detection of same-concentration
adenine (10* M) using AuNCs/NMPs at different weight ratios (the wavelength range of the integrated
intensity was 704-764 cm'). The SERS intensity of AuNCs/NMPs at a weight ratio of 2/1 reached 3.01
x 10°.
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Fig. S11 UV spectra of AuNCs/POE/NMPs-substrate synthesis at different weight ratios.
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Fig. S12 Comparison of the SERS-signal intensity for the detection of Staphylococcus aureus (10°
CFU/mL) using AuNCs, AuNCs/NMPs, and AuNCs/POE/NMPs at various weight ratios (the
characteristic peak was at 733 cm!). The SERS intensity reached 2.63 x 10* when the weight ratio of the
AuNCs/POE/NMPs was 2/1/1.
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Fig. S13 UV spectra of AuNC/PIB-POE-PIB/NMPs substrate synthesis at different weight ratios.
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Fig. S14 Comparison of the SERS-signal intensity for the detection of Escherichia coli (103 CFU/mL)
using AuNCs, AuNCs/NMPs, and AuNCs/PIB-POE-PIB/NMPs at various weight ratios (the
characteristic peak was at 730 cm™"). The SERS intensity reached 6.01 x 10° when the weight ratio of
AuNCs/PIB-POE-PIB/NMPs was 2/10/1.
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Fig. S15 SERS spectra of Staphylococcus aureus detected using AuNCs/POE/NMPs and AuNCs/PIB-
POE-PIB/NMPs at various weight ratios. The SERS signals of Staphylococcus aureus failed to be detected
or enhanced using AuNCs/PIB-POE-PIB/NMPs, showing enhanced selectivity of AuNCs/POE/NMPs.
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Fig. S16 SERS spectra of Escherichia coli detected using AuNCs/PIB-POE-PIB/NMPs and
AuNCs/POE/NMPs at various weight ratios. The SERS signals of Escherichia coli failed to be detected
or enhanced using AuNCs/POE/NMPs, showing enhanced selectivity of AuNCs/PIB-POE-PIB/NMPs.
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Table S1. Summary of various Au-related nanohybrid substrates for SERS bacterial biosensor.

Hybrid composition? Ag:?t]si:lgéiec;l:: dor LODS ]]Eali{i/aluec Reference
AuNPs 3.5x10"M/1.0x10° s1
AuNPs/Silicate 10”M/Not given S2
AuNRS/Ti;C, T, Adenine 10”M/Not given S3
TAuNPs/NMPs 10°M/5.7x10" S4
AuNCs/NMPs 10°M/3.6x10° Our work
AuNPs/PDMSH 13 CFU/mL S5
M13-AuNPse® 10 CFU/mL S6
Staphylococcus aureus
Gold nanoflower 103 CFU/mL S7
AuNCs/POE/NMPs 92 CFU/mL Our work
Au@AgNR 10° CFU/mL S8
AuNRsf Escherichia coli 8.4 CFU/mL S9
1.6x10° CFU/mL Our work

AuNCs/PIB-POE-PIB/NMPs

2 AuNPs are gold nanoparticles; AuNRs are gold nanorods; TAuNPs are triangular gold nanoplates; Au@AgNR is a

gold@silver core-shell nanorod.
b Limit of concentration to detect.

¢ An enhancement factor (EF) of SERS activity based on calculations using the following equation: EF = (Isgrs / Csgrs) / (Inorm

/ CﬂOI‘l’n) *

4 An aptamer (Apt 1) is modified on the substrate through a Au—S bond as the capture probes.
¢ M13 phage with specific S. aureus-binding heptapeptide displayed on the N-terminal of pllI protein is selected from phage

display peptide library.

fThe two Au NR-based bioconjugates were functionalized with a suitable antibody (anti-E. coli Ab or Ab) that was able to

target surface antigens of E. coli.
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