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Experimental

Materials and Chemicals

CoCl,-6H,0, FeCl;-6H,0, Ni(Ac),, polyvinyl pyrrolidone (PVP), urea, sodium
hydroxide (NaOH), sodium hypochlorite (NaClO), Chloroauric acid hydrate
(HAuCly-4H,0), hydrochloric acid (HCI) and folic acid were purchased from Aladdin
Reagent Co., Ltd. (Shanghai, China). Other anionic salts were obtained from
Sinopharm Chemical Reagent Co. (Beijing, China). Butyrylcholinesterase (BChE)
from equine serum, acetylthiocholine iodide (ATCh), tacrine and N-ethylmaleimide
were purchased from Sigma-Aldrich Co. Ltd (Shanghai, China). All the reagents were
used as received without further purification. Ultrapure water of 18.2 MQ-cm was

used to prepare all the solutions.

Instrumentation

X-ray diffraction (XRD) patterns were collected on an X’Pert Pro (PANalytical
BV, Holland) diffraction meter with Cu Ka, A = 0.154 nm. The morphology of
products were observed using G20 transmission electron microscope (FEI, USA).
Fourier transform infrared spectra were recorded by using a Nicolet-6700 FT-IR
spectrophotometer (Thermoelectro, USA). X-ray photoelectron spectroscopy (XPS)
spectra were recorded on an ESCALAB 250 surface analysis system (Thermo
Scientific, USA). Fluorescence was recorded on an F-7000 fluorescence
spectrophotometer (Hitachi High-Technologies Corporation, Japan) equipped with a

quartz cell (Optical path: 4x4 mm).
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Figure S1. Hydrodynamic size distribution of AuNCs in aqueous medium.
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Figure S2. XRD patterns for (A) FeOOH nanorods, (B) CoOOH nanosheets, and (C)
NiOOH nanoflakes. FT-IR spectra of (D) FeOOH nanorods, (E) CoOOH nanosheets,
and (F) NiOOH nanoflakes.
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Figure S3. Fluorescence emission spectra for 0.2 mg mL! of the AuNCs at various

excitation wavelength within the range of 320-400 nm.
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Figure S4. Fluorescence spectra (A) and fluorescence intensity (B) for 0.2 mg mL-! of

AuNCs under different pH (pH 4.0-9.0) at A,=360 nm.
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Figure S5. Fluorescence intensity of Au/FeOOH toward various hydrothermal
preparation time of FEOOH nanomaterial at A.,,=360 nm (AuNCs: 0.2 mg mL!,
FeOOH: 0.15 mg mL™").
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Figure S6. UV-vis absorption spectra of (A) 30 mmol L-! of Fe?*, 20 mmol L-! of
[Fe(CN)g]*>, (ATCh+BChE)+FeOOH, 1 mmol L' of Fes[Fe(CN)g]»,
(ATCh+BChE)+FeOOH+[Fe(CN)g]*, and (B) 50 mmol L' of Fe3*, 50 mmol L' of
SCN-, (ATCh+BChE)+FeOOH, 5 mmol L-! of [Fe(SCN)J2*,
(ATCh+BChE)+FeOOH+ SCN-. (ATCh: 100 mmol L-!, BChE: 1 mg mL-!, FeOOH:

0.15 mg mL").

The specific reaction between Fe?* and [Fe(CN)4]*- is given below:
3 Fe?" + 2 [Fe(CN)g]> — Fes[Fe(CN)g], (blue precipitate)
The specific reaction between Fe3" and SCN- is given below:

Fe3* + SCN- — [Fe(SCN)]** (blood red)

S-10



A 9000 Reooo
omgmL"

; 0mg mL’
L6000 a 6000
E 0.4 mg mL )
[ 0.8 mg mL’
3

€ 3000 3000

)

w

0 T T 0 v v
420 490 560 420 490 560 420 490 560
Wavelength (nm) Wavelength (nm) Wavelength (nm)
D 7500 E'rsoo F 7500

3

& 5000 5000 6000

2

®©

5

E 2500 25004 4500 _____l\’

s —

—— . “-l-._|___
0 ol . — 30001 — ; ’
0.00 0.15 0.30 0.4! 0.00 0.156 0.30 0.45 0.0 03 0.6 0.9
C...., (mgmL") C.ooon (MamL") C00n (Mg ML)

FeOOH

Figure S7. Fluorescence spectra of Au/MOOH for (A) FeOOH, (B) CoOOH, and (C)
NiOOH, and fluorescence intensity of AuNCs toward different concentrations of (D)

FeOOH, (E) CoOOH, and (F) NiOOH, at A.x=360 nm, respectively (AuNCs: 0.2 mg

mL").
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Figure S8. Fluorescence spectra with various concentrations of ATCh for (A) 0.15 mg
mL! of FEOOH, (B) 0.2 mg mL-! of CoOOH, and (C) 0.5 mg mL"! of NiOOH, and
the corresponding curves for (D) FeOOH, (E) CoOOH, and (F) NiOOH, at A.,=360

nm, respectively.
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Figure S9. Fluorescence spectra (A) and fluorescence intensity (B) with various

reaction times of ATCh and BChE, at A.,=360 nm.
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Figure S10. Fluorescence spectra (A) and fluorescence intensity (B) with various

reaction times for the enzymatic hydrolysate with FeOOH, at A.,=360 nm.
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Figure S11. Decay curves of AuNCs in the (A) absence and (B) presence of FeOOH

nanomaterials, at A.,=360 nm.
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Figure S12. Fluorescence intensity in the presence and in the absence of GSH at

Aex=360 nm (AuNCs: 0.2 mg mL-!, FEOOH: 0.15 mg mL-!, GSH: 3.8 ng mL-!).
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Figure S13. The dependence of fluorescence ratio (F/Fy) on (A) NEM concentration

and (B) NEM volume at A,,=360 nm (AuNCs: 0.2 mg mL"!, FeEOOH: 0.15 mg mL-").



Table S1. Comparison of the present assay protocol for BChE with the reported

methods

Method ht?g?nL'l) RSD Ref.
Ellman’s colorimetry — 4.8% 1
Radiochemical — — 2
Velocity 0.68 1.7% 3
MALDI-TOF-MS — — 4
Electrochemistry 25.0 3.2% 5
Colorimetry 0.15 — 6
Colorimetry 2 3.6% 7
Enzyme-linked

immunosorbent assay 003 o s
Electrochemical assay 0.03 — 9
Potentiometric assay 0.2 — 10
Fluorescence (CQDs-Cu?") 1.06 — 11
Fluorescence (MGA-QDs) 2.5 — 12
Fluorescence (CDs-OPD) 0.04 2.2% 13
Fluorescence (BChE-FP) — — 14
Fluorescence (CQDs-Au) — — 15
Fluorescence (FeOOH) 0.004 2.3%

Fluorescence (CoOOH) 0.01 1.7% This work
Fluorescence (NiOOH) 0.07 3.4%




Table S2. BChE determination in finger blood, whole blood, plasma with the

Au/FeOOH fluorescence probe

Measured BChE Sample Au/FeOOH probe Mean RSD (%)
concentration (mg mL1) (mg mL) (n=15)
1 2.12+0.121
Finger blood 2 2.28 £0.107 2.21 3.91
3 2.23+0.142
1 2.18+£0.132
Whole blood 2 2.33+£0.115 2.25 2.71
3 2.25+0.204
1 2.35+0.188
Plasma 2 2.28 £0.146 2.35 2.32
3 2.41+0.159
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Table S3. The recovery of BChE in finger blood, human whole blood, and plasma
with the Au/FeOOH fluorescence probe

Sample Spiked Found Recovery (%) RSD (%)
(ng mL1) (ng mL1) (n=3)
0 213+3 —

Finger blood 40 60.2+1 98.2 3.03
80 99.8+3 98.5 2.98
0 22.1+2 — —

Whole blood 40 613=+1 98.4 1.92
80 104+£3 102 3.50
0 23.5+3 — —

Plasma 40 60.1 £4 96.8 291
80 101+2 99.1 3.04
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