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Materials and apparatus

P-Phenylenediamine (PPD), Ferrous chloride (FeCl,), o-phenylenediamine
(OPD), N-aminoethyl ethanolamine (AEEA), H,0,, 3,3',5,5'-tetramethylbenzidine
(TMB), sodium acetate (NaAc), acetic acid (HAc), ascorbic acid (AA), uric acid (UA),
histidine (His), isopropyl alcohol (IPA), catalase (CAT), superoxide dismutase (SOD),
terephthalic acid (TA), and 5,5-dimethyl-1-pyrroline N-oxide (DMPO) were purchased
from Macklin Biochemical Co., Ltd. (Shanghai, China). SA, SOX, isoleucine (Ile),
aspartate (Asp), valine (Val), arginine (Arg), threonine (Thr), alanine (Ala), cysteine
(Cys), tryptophan (Trp), alkaline phosphatase (ALP), thrombin (TB), xanthine oxidase
(XOD), trypsin (TRY), and glucose were supplied by Sigma-Aldrich Chemical Co. (St.
Louis, MO, USA). Urine samples from healthy donors and prostate cancer patients were
obtained from Tongren Hospital of Wuhan University.

UV-Vis absorption spectra were collected on a Shimadzu UV-2700 spectrometer
(Shimadzu, Japan). Fluorescence spectra measurements were carried out on a HORIBA
FluoroMax-4 spectrofluorometer (HORIBA, Japan). Fluorescence lifetimes were
recorded with an Edinburgh FLS1000 spectrofluorometer (Edinburgh, UK). Electron
paramagnetic resonance (EPR) spectra were recorded using an MS-5000X
spectrometer (Magnettech, Germany). Atomic force microscopy (AFM) images were
obtained on a Dimension FastScan atomic force microscope (Bruker, Germany). X-ray
photoelectron spectroscopy (XPS) measurements were carried out using an ESCALAB
250Xi instrument (Thermo Fisher Scientific, USA). Transmission electron microscopy

(TEM) was performed on an FEI Talos F200X instrument (FEI, USA). X-ray



diffraction (XRD) measurements were conducted on a DX-2800 diffractometer
(HAOYUAN, China). Fourier transform infrared spectroscopy (FT-IR) spectra were
collected using a Nicolet iS10 Fourier transform spectrometer (Thermo Fisher

Scientific, USA).
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Fig. S1. (A) Effects of Fe*" concentration, (B) mass ratio of AEEA to PPD, and (C)

reaction time on the fluorescence intensity and absorbance of the Fe-CDs system.
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Fig. S2. (A) XPS survey spectrum of Fe-CDs, and high-resolution XPS spectra of (B)

Cls,(C)N 1s, (D) O 1s, (E) Si 2p, and (F) Fe 2p.
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Fig. S3. Relationship between fluorescence intensity and absorbance of Fe-CDs and

quinine sulfate under the same excitation wavelength
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Fig. S4. (A) Effects of ionic strength, (B) UV irradiation time, and (C) pH on the

fluorescence intensity of Fe-CDs.



A 1.1x10°8 B 2.4x10°
1.0x10 7%+ 2.2x10° 1
9.0x107? 1 2.0x10% 1
< 8.0x107 ¢13x1u*-
O E o
& 7.0x107; 2 1.6x10%
-
-
6.0x107° 1 = 1.4x10°
5.0x107" 1 1.2x10% 4
4.0x107° 1.0x10°% 4
0 20 40 60 80 100 000 002 004 0.06 008 0.0
H,0, (mM) 1/H,0, (mM™)
C D1.4><10K
6x107% 4
gt 1.2x10% 1
5x107% 1
AI.OXIDB-
—_— —8 —
- 4x107°4 ]
"n " = 8.0x1074
g | »n
€ 310 = 6.0x107
- —
,x_ —
i 4.0x1071
1x107°1 2.0x107
0 T . T . . 0.0 +— : . T - T
0 5 10 15 20 00 02 04 06 08 1.0
TMB (mM) 1/TMB (mM™)

Fig. S5. Steady-state kinetic studies of Fe-CDs for (A) H,O, and (C) TMB;

corresponding Lineweaver-Burk double-reciprocal plots for (B) H,O, and (D) TMB.
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Fig. S6. Zeta potentials of Fe-CDs, oxTMB, and Fe-CDs mixed with oxTMB.
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Fig. S7. Effects of reaction conditions on the fluorescence intensity of the sensing

system: (A) reaction temperature, (B) Fe-CDs concentration, (C) reaction time, and (D)

pH.
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Fig. S8. (A) Fluorescence responses of the Fe-CDs/TMB system upon addition of
different concentrations of H,0,. (B) Linear relationship between fluorescence
intensity and H,O, concentration. (C) Absorbance of the Fe-CDs/TMB system after
adding varying levels of H,0,. (D) Linear relationship between absorbance intensity

and H,O, concentration.
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Fig. S9. (A) Fluorescence intensity and (B) UV absorbance of a sample measured at

different time points.
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Fig. S10. Effects of different potential interferents on D-Gal detection: (A) fluorescence

intensity and (B) UV absorption.




Table S1. Comparison of the kinetic parameters of different peroxidase mimics.

Catalyst Substrate K,, (mM) Viae (M/s) Reference
H,0, 0.19 11.63x108
KCI-LCDs 51
TMB 0.26 2.51x10°
H,0, 0.434 8.71x108
HRP S2
TMB 3.70 10.00x108
H,0, 0.32 19.53x107
LS-CDs 53
TMB 0.26 15.62x107
H,0, 10.001 0.93x10®
WS,/rGO 4
TMB 22.406 0.96x108
Cu- H,0, 0.69 7.12x108
S5
BDC@FeMog TMB 1.81 10.53x108
H202 14.3 6.79x108
Cu-NS 86
TMB 0.1 3.89x108
H,0, 0.72 2.87x108
Co@Fe MOG §7
TMB 3.13 10x108
H,0, 0.443 1.066x107
Fe-CDs This work

T™B 0.0932 7.911x107




Table S2. Comparison of analytical methods for the determination of D-Gal

Detection ) Linear range LOD
Sensing system Ref.
method (mM) (LM)
Phosphorimetry QDs 0.02-0.8 8 S8
) Os-based redox
Electrochemistry 1-8 39 89
polymers
Colorimetry GAOx@MOF 0.02-1 6.7 S10
Fluorimetry APBA-Cdots 0-0.5 6.2 St
Colorimetry GeO; nanoparticles 0.1-1.5 50 S12
Fluorimetry Fe-CDs 0.001-120 0.25
This work
Colorimetry Fe-CDs 0.1-100 19
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