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S1. Preparation of Fes0s@Au/DTNB

FesOs@Au/DTNB was synthesized using a PEI-mediated seed growth method. First,
the FesOsnanoparticles (200 nm in diameter) were synthesized according to a previously
reported method [1]. Second, 0.1 g of prepared FesOs nanoparticles were dispersed in the
PEI aqueous solution (2 mg/mL) under sonication for 30 min, during which the PEI grad-
ually self-assembled on the surface of the Fe:Ous. After washing twice, the FesO«—PEI was
mixed with colloidal 3-nm AuNPs and sonicated for 30 min to form FesOs@Au-seed. Then,
15 pL of DTNB (10 mM) was added to 5 mL of FesOs@Au-seed ethanolic solution and the
mixture was sonicated for about 1.5 h to fabricate FesOs@Au-seed/DTNB. Finally, 1 mL of
FesOs@Au seed/DTNB was dispersed in 40 mL of aqueous solution containing 3% (w/v)
PVP and 0.25 mM HAuCls followed by sonication for 30 min to obtain FesOs@Au/DTNB.
The FesOs@Au/DTNB was enriched and stored at 5 mL ethanol solution for further use.

S2. Preparation of Colloidal AuNPs

First, colloidal AuNPs (40 nm in diameter) were prepared according to the classical
sodium citrate reduction method [2]. Second, S. pneumoniae or S. aureus (5 ug) antibody
was incubated with 1 mL of AuNPs for 1 h. Then, BSA with a concentration of 10 mg/mL
(50 uL) was added to block the unreacted sites of AuNPs. The as-prepared im-
muno-AuNPs were separated using centrifugation (4000 rpm, 7 min) and resuspended
with 100 pL of storage solution (2 mM PB solution). Finally, the antibody-conjugated
AuNPs were directly mixed with the bacteria solution and the prepared strip was inserted
into the solution to have a chromatographic reaction.

S3. Evaluation of the Surface Enhancement Ability of Fe;Os@Au

An appropriate concentration of the FesOs@Au solution, CV solution, and their mixed
solution FesOs@Au/CV were dropped on the Si chip; then, a portable Raman spectrometer
was used to detect the Raman signals. The obvious peaks for FesOs@Au were not ob-
served, while CV displayed very weak characteristic peaks that were strengthened after
the CV mixed with the FesOs@Au.
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Figure S1. SERS signal intensities of FesOs@Au, CV, and FesO:s@Au/CV.

S4. Calculation of Enhancement Factor (EF) for the SERS Detection

EF = ;f’sﬁ%, where Isirs and Iouik are the SERS intensities of the related peaks of
SERS 'bulk

measured molecules with and without substrate enhancement, respectively. Nsers and
Nbuk are the average number of measured molecules. However, the actual EF cannot be
obtained easily because it is difficult to measure some important parameters such as the
number of measured molecules and the projection depth of the laser. Notably, when other
test conditions are consistent, the concentration of measured molecules and their number
are in positive proportion under the same loading volume. Therefore, in our experiment,
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Isers and Irs are the SERS intensities of characteristic peak of DTNB in FesOs@Au and pure
DTNB ethanol solution, respectively. Csers and Crs are the concentrations of DTNB mod-
ified on FesOs@Au and ethanol, respectively. The Raman intensity at 1331 cm™ of DTNB
modified on FesOs@Au MNPs (3%x10¢ M) and DTNB (0.1 M) were 32176.02 a.u. and 809.47

. Isers Crs 32176.02 0.1
a.u., respectively. Therefore, EF -1 = = =1.3 x 106.
» TESp y Or€, EF1331cm Irs CSERS 809.47 ~ 3x10-6 310

the EF value can be roughly estimated according to the equation: EF =
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Figure S2. Raman spectra of DTNB and DTNB@Au/DTNB.

S5. Raman Spectra of S. aureus and S. pneumoniae with and without the Use of LFA

An appropriate concentration of S. aureus solution and S. pneumoniae solution were
dropped on the Si chip, then SERS signals were detected using a portable Raman spec-
trometer under 785 nm laser excitation. Meanwhile, for the signal measurement using
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Fes0:@Au/DTNB/Au/4-MPBA-LFA, S. aureusand S. pneumonia with a concentration of
106 CFU mL-* were suspended in 80 puL of PBS running buffer solution, the prepared strip
was inserted into a PBS running buffer solution for 20 min, and then the strip was dried
and the SERS intensities of the test lines on NC membrane were measured using the
Raman spectrometer. The results showed that no characteristic peak was observed at
1331 cm™, while there was a strong peak characteristic peak at 1331 cm! using FesOs@
Au/DTNB/Au/4-MPBA-LFA and the peak values were much higher than that of bacteria
, indicating that bacteria had little ef-fect on the peak value.
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Figure S3. (a) SERS signal intensities of S. aureus and S. pneumoniae, (b) SERS signal intensities of S.
aureus with LFA and S. pneumoniae with LFA.
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Figure S4. Optimization of NC membrane for FesOs@Au/DTNB/Au/4-MPBA-LFA strip. Photo-
graphs (a) and corresponding Raman intensities (b) of FesOs@Au/DTNB/Au/4-MPBA-LFA strips at
different NC membranes. The error bars indicate standard deviations calculated from five measure-
ments.
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Figure S5. Optimization of running buffer for FesOs@Au/DTNB/Au/4-MPBA-LFA strip. Photo-
graphs (a) and corresponding Raman intensities (b) of FesOs@Au/DTNB/Au/4-MPBA-LFA strips at
different running buffer solutions. The error bars indicate standard deviations calculated from five
measurements.
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Figure S6. Optimization of tag amounts for FesOs@Au/DTNB/Au/4-MPBA-LFA strip. Photographs
of Fes04@Au/DTNB/Au/4-MPBA-LFA strips with different tag amounts (a). Corresponding Raman
intensities on test lines for S. aureus (b) and S. pneumoniae (c), respectively. The error bars indicate
standard deviations calculated from five measurements.
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Figure S7. Optimization of antibody concentration for FesOs@Au/DTNB/Au/4-MPBA-LFA strip.
Photographs (a,c) and corresponding Raman intensities at different S. aureus (b) and S. pneumoniae
(d) antibody concentrations on test lines. The error bars indicate standard deviations calculated from
five measurements.
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Figure S8. Optimization of reaction time for FesO1@Au/DTNB/Au/4-MPBA~-LFA strip. Photographs
(a) and the corresponding Raman intensities of test lines at different reaction time for S. aureus (b)
and S. pneumoniae (c), respectively. The error bars indicate standard deviations calculated from five

measurements.
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