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Reagents and instruments

Silver nitrate (AgNO3) and iron(III) chloride hexahydrate (FeCl; - 6H,0) were
purchased from Beijing Dingguo Biotechnology Co., LTD. Potassium carbonate
(K,CO3), nitric acid (HNO;) and acetic acid (HAc) were purchased from Sinopharm
Chemical Reagent Co., LTD. Sulfadimethylpyrimidine (SMZ), sulfachlorpyridine
(SCP), sulfathiazole (STH), sulfapyridine (SPD) were purchased from Tianjin Alta
Technology Co., LTD., China. Sulfadimethoxine (SDM) was purchased from
Shanghai Macklin Biochemical Co., Ltd. Penicillin G Potassium salt (Pen G),
chloramphenicol (CAP), tannic acid (TA), 3,3',5,5' -tetramethylbenzidine (TMB) and
free radical catcher 5,5' -dimethyl-1-pyrrolin-n-oxide (DMPO) were purchased from
Shanghai Aladdin BioChem Technology Co., Ltd. Hydrogen peroxide (H,0,, 30%)
was purchased from Beijing Beihua Fine Chemical Co., LTD. An SDM aptamer with
sequences of 5'-GAGGGCAACGAGTGTTTATAGA-3" was purchased from Sangon
Biotech Co., Ltd. (Shanghai, China). All aqueous solutions were prepared with high
purity deionized water (18.2 MQ), along with HEPES buffer solutions (10 mM
HEPES, 50 mM NaCl, 2.5 mM MgCl,, pH = 7.5) and NaAc-HAc buffer solutions
(0.1 M pH =4).

Portable Raman spectrometer (Mini Ram, B&W TEK Opto-Electronic. Co.,
LTD) with excitation wavelength of 785 nm, laser power of 100 mW and single
integration time of 10 s. Scanning electron microscope (SEM) images were recorded
by HITACHI-SU8000 scanning electron microscope (HITACHI Co., Ltd., Japan).

Transmission electron microscopy (TEM) and energy dispersive spectroscopy (EDS)



experiments were carried out on a JEOL JEM-2100F TEM operated at 200 kV. The
powder X-ray diffraction (XRD) analyses were carried out on a D8 ADVANCE
diffractometer (Bruker Co., Germany). X-ray photoelectron spectra (XPS)
measurements were conducted with an ESCALAB QXI spectrometer (Thermo Fisher
Scientific Inc., USA). Ultraviolet-visible (Uv-vis) absorption spectra experiments
were carried out by Cary 60 spectrometer (Agilent Technologies Inc., USA). Fourier
transform infrared spectra (FT-IR) was recorded using KBr pellets on a Nicolet
Avatar360 FT-IR spectrophotometer (Thermo Fisher Scientific Inc., USA) in the
range of 4000-400 cm~!. The Zeta ({) potentials were measured via photon correlation
spectroscopy on a Nano ZS90 laser particle analyzer (Malvern Instruments, UK).
Circular dichroism (CD) measurements were performed on a MOS-450 circular
dichroism spectrometer (Bio-Logic, French). The X-band ESR spectra were recorded
on Bruker E500 spectrometer. All pH values were measured with a PHS-3C pH-

Meter (INESA Scientific Inc., China).

Preparation of MIL-101(Fe)

MIL-101(Fe) was synthesized by solvothermal method[1]. Firstly, FeCl;-6H,0
(1.35 g, 2.45 mM) and terephthalic acid (0.412 g, 1.24 mM) were added into 30 mL
DMF and stirred for 1 h to obtain a clear solution. Then the mixture was transferred
into a Teflon vessel and heated at 110 °C for 20 h. The resulting mixture was isolated
by centrifugation and washed with DMF and ethanol three times respectively to
obtain the orange products. Excess reactants and impurities were removed by washing

with DMF and ethanol three times, then washed with 60 °C hot ethanol for 2 h,



repeated for 3 times, centrifuged, and finally dried in a vacuum oven at 60 °C for 12 h.

Preparation of TA protected AgNPs

As previously reported in the literature[1], AgNPs of about 40 nm were prepared
by using TA as a reducing agent to reduce AgNOj;. Briefly, 10 mg TA was dissolved
in 9.5 mL water, followed by the adjustment of the pH to 7.0 with a 0.5 mol/L K,CO;
solution. Then, 0.5 mL AgNO; (0.2 mol/L) solution was slowly dropped into the
above solution under stirring at 500 rpm. After reaction for 60 min at room

temperature, a clay bank solution of AgNPs would be obtained.

Preparation of AgNPs@MOF

AgNPs@MOF were prepared using an in situ synthesis strategy[1]. First, 15 mg
of MIL-101 (Fe) was dissolved into 9.5 mL of H,O by ultrasonic treatment. Under
vigorous stirring, 0.5 mL of 40 mg/mL TA solution was rapidly injected into the MIL-
101(Fe) dispersion. After stirring for 20 seconds, a dark blue TA@MIL-101(Fe)
product was obtained. The TA@MIL-101(Fe) was centrifuged and then washed three
times with deionized water to remove excess TA molecules. The hydroxyl groups in
the tannins complexed with the unsaturated iron ions on the surface of MIL-101(Fe)
to form TA@MIL-101(Fe). Then, the obtained TA@MIL-101(Fe) was dissolved in
9.5 mL of H,O and the pH of the solution was adjusted to 7.5 with 0.5 mol/L K,COs.
finally, 0.5 mL of 0.2 mol/L AgNO; solution was added slowly at 600 rpm and the
whole process was added within 30 min. During the reaction, TA was used as a

reducing agent to reduce Ag" to Ag®, thus reducing AgNPs on the surface of MOFs.



After stirring for another 1 h at room temperature and centrifugation, the black
product, AgNPs@MOF, was washed three times with distilled water to collect the
black product AgNPs@MOF. Finally, the AgNPs@MOF was dried under vacuum at

80°C for 6 h, and then dispersed in ultrapure water to prepare a 1 mg/mL solution.

R

/
!

o/ \
a 0. e

Eet

) N_coon m,,_,&/‘, o
- Solvothermal y TA W AgNO, .
110°C 20 h / p : / Reduction  n. /
FeCl, 6H,0 D= "0 BN

s - 0 A
o o b o o

b 14000 1 ! AgNPs@MOF+TMB+H,0,
MIL-101(Fe)+ TMB+H,0,

~~120004 w TMB
= R

& 10000
S’

8000 -
6000 -

Intensity

4000 -
2000 A

0- T T Ll T T T Ll
200 400 600 800 1000 1200 1400 1600 1800
Raman shift (cm™)

Fig. S1 (a) Synthesis process of AgNPs@MOF; (b) SERS spectra of TMB solution in

different systems
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Fig. S2 (a) SERS Spectra and (b) UV-Vis Spectra of TMB solutions of different

systems.
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Fig.S3(a) Target selectivity and (b) anti-interference capability of the
AgNPs@MOFaptasensor tested against competing antibiotics (200 ng/mL).
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Fig.S4 SERS intensity of AgNPs@MOF composites modified with the same batch of
aptamers for oxidizing TMB at different time points
Table S1 Comparison of kinetic parameters between AgNPs@MOF nanozymes and

other catalysts

Vmax
K (mM)
Catalyst (107 Ms™) Reference
TMB HzOz T™MB H202
HRP 0.434 3.702 1.000 0.8710 [2]
Fe/Co MOF@Pt 0.351 0.084 8.278 78.860 [3]

MOF-818@ PMOF(Fe) 0.895 0298  60.100  9.100 [4]
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This work

Table S2 Comparison of analytic performance of this work with other publications

for detecting SDM
Limit of
Linear range
Methods Material detection Reference
(ng/mL)
(ng/mL)
Colorimetric AuNPs 101106 10 9]
Colorimetric Gr/Ni@Pd 1-500 0.70 [10]
SERS CaCO;-CuNPs 3x103-3x10° 1303 [11]
HPLC - 32-57 40 [12]
CL AuNPs/Aptamer 0.01-1000 0.004 [13]
Electrochemistry Au-Mn/rGO 0.001-100 0.00022 [14]
Fluorescence Gr/Ni@Pd 10-1000 10 [15]
Fluorescence MSN-NH, 3-150 2.20 [16]
SERS AgNPs@MOF 6-200 0.96 This work
Colorimetric AgNPs@MOF 24-200 2.19 This work
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