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Determination of enhancement Factor (EF)

the enhancement factor was determined by the following equation.’?:

Isgrs  SsrsV refCres

Enhancement factor =
Ires  SrefVsersCsers

A 200 pL of 1 x 107 M MGITC solution was dropped onto the SERS substrate surface and allowed to react for
12 hours followed by washing. A substrate of 1 x 1 cm? was used, assuming MGITC molecules were evenly
distributed across the entire surface area. The Raman intensity (lsgrs) was measured using a 633 nm laser with
an ND filter at 10% power. To establish a reference value (Igef), pure Ni foam was used as a reference substrate.
Measurements were conducted under identical conditions using a 1 x 102 M MGITC solution. The enhancement
factor was determined by the following equation. The Raman intensity of the SERS substrate using 1 x 107 M
MGITC was 16469.234, while the Raman intensity of pure Ni foam substrate using 1 x 102 M MGITC solution

was 621.0083, resulting in an enhancement factor of 2.65 x 106,
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Figure S1. (a) SEM image and (b), (c) the corresponding EDS spectra the substrate fabricated through heat
treatment and gold deposition, showing the presence of Ni and Au as the constituents for SERS substrate.
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Figure S2. SERS mapping data for ( i - v ) different substrates. All SERS mapping measurements were measured

using a 633 nm laser.
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Recyclability test

Figure S3. Raman intensity comparison to determine the recyclability of SERS substrates. In each cycle, SERS was
measured with 10 nM concentration of MGITC, and cleaning was done after 10 s of plasma cleaning.
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Figure S4. SERS spectra obtained from the interaction between antibody-conjugated 50 nm gold nanoparticles
and SERS substrates without immobilized recombinant proteins (black line) and with immobilized recombinant
proteins (red line).
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