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Additional Scheme.
Scheme 1. Enzymatic reactions. Peroxidase reaction by using 3, 3, 5, 5’-tetramethyl benzidine as

the substrate in the presence of hydrogen peroxide and catalase reaction in the presence of hydro-
gen peroxide.
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Additional Figures.
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Figure S1. Examination of the optimal experimental conditions. (A) Photographs of the samples
containing E. coli O157:H7 (ODeoo= 1, 0.2 mL) obtained after reaction with H202(1.41-722 mM) and
TMB (1.25 mM) in the phosphate buffer at pH 3 for 25 min at room temperature (~25 °C) followed
by the addition of sulfuric acid (2 M, 2 uL). (B) The corresponding UV-Vis absorption spectra to
the samples shown in Panel A. (C) UV-Vis absorption spectra of the samples containing E. coli
0157:H7 (ODsoo= 1, 0.2 mL) obtained after reaction with H20: (11.2 mM) and TMB (1.25 mM) at
different pH values (pH 2-8) for 25 min followed by the addition of sulfuric acid (2 M, 2 uL) at
room temperature. (Inset) Photographs of the corresponding samples shown in Panel C. (D) UV-
Vis absorption spectra of the samples containing E. coli O157:H7 (ODeoo= ~1, 0.2 mL) obtained after
reaction with H202 (11.2 mM) in the presence of TMB (1.25 mM) prepared in the phosphate buffer
at pH 3 for 25 min at different temperatures (8, 25, 37 and 50 °C) followed by the addition of sulfu-
ric acid (2 M, 2 pL) at room temperature. The inset shows the corresponding photographs of the
resultant samples.
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Figure S2. Examination of the optimal reaction time. (A) UV-Vis absorption spectra of the samples
containing E. coli O157:H7 (ODew= ~1, 0.2 mL) obtained after reaction with H202(11.2 mM) and
TMB (1.25 mM) prepared in the phosphate buffer (20 mM, pH 3) for different times (0, 5, 10, 15, 20,
25, and 30 min) followed by the addition of sulfuric acid (2M, 2 pL) at room temperature (ODsoo of
1= ~6.8x10% cfu mL™). (B) Photograph of the samples containing S. aureus (ODsow= 1, 0.2 mL) ob-
tained after reaction with H202 (180 mM) prepared in the phosphate buffer at pH 3 for different
times (0, 1, 3, 5, 10 and 30 min) (ODeoo of 1=~1.7 x10° cfu mL"?).
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Figure S3. Optimization of the concentration of hydrogen peroxide in the catalase reactions. Pho-
tographs of the samples containing (A) S. aureus (ODsoo=~1, 0.2 mL) and (B) E. coli O157:H7
(ODeoo= ~1, 0.2 mL) obtained after reaction with hydrogen peroxide at different concentrations
(5.6-2890 mM) prepared in the phosphate buffer at pH 3 at room temperature (~25 °C). The sample
vials labeled with Ctrl in Panels (A) and (B) were the samples without the addition of hydrogen
peroxide.
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Figure S4. Examination of endogenous enzymatic reactions of four other model bacteria. (A) Pho-
tograph of the bacterial samples (0.2 mL) including B. cereus (left) and E. faecalis (right) with the
concentration of (ODsow= ~ 1) obtained after reaction with H202 (180 mM) prepared in the phos-
phate buffer at pH 3. The reaction was conducted at room temperature. (B) Photograph of the bac-
terial samples (0.2 mL) including P. aeruginosa (left) and K. pneumoniae (right) with the concentra-
tion of (ODewo= ~ 1) obtained after reaction with TMB in the presence of H20: at the concentration
of 722 mM and 11.2 mM, respectively, prepared in the phosphate buffer at pH 3 followed by the
addition of sulfuric acid (2 M, 2 uL) at room temperature.
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Figure S5. Examination of the limit of detection of S. aureus-based endogenous enzymatic reac-
tions. Photograph of the samples containing S. aureus with cell number of ~ 8.5 x 107, ~ 8.5 x 106, ~
8.5 x10°% ~ 8.5 x 104 ~ 8.5 x10%, and ~ 8.5x10? subjected to 4 h incubation followed by reaction with
H202 (180 mM, 0.2 mL) in the phosphate buffer at pH 3. The reaction was conducted at room tem-
perature.

Figure S6. Examination of endogenous enzymatic reactions of the mixture of E. coli and A. niger.
Photographs of the samples (0.2 mL) including the mixtures of E. coli O157:H7 (ODsw of ~1) and A.
niger spores with the concentrations of ODsw of ~1, ~0.1, and ~0.01 (left to right) obtained (A) after
reaction with TMB (1.25 mM) in the presence of H202 (~11.2 mM) prepared in the phosphate
buffer at pH 3 for 25 min and (B) subsequent addition of H20:z (5 pL, 7.6 M) for reaction with an-
other 5 min.



Biosensors 2021, 11, x FOR PEER REVIEW 4 of 4

DH1 DH2 DH3

Figure S7. Photographs of the agar plates inoculated with the samples collected from door handles
(A) DH1, (B) DH2, and (C) DH3 obtained after overnight culture.



