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Fig. S1 XPS survey spectra of (A) Cu-CD and (B) MIP@Cu-CD.
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Fig. S2 XPS spectra of the Cu 2p region in the Cu-CD.
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Fig. S3 XRD patterns of Cu-CD and MIP@Cu-CD.
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Fig. S4 Normalized fluorescence spectra of MIP@Cu-CD under different excitations.

Experimental conditions: MIP@Cu-CD, 200.0 pg/mL; PBS buffer (pH = 7.5).
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Fig. S5 Electrocatalytic performance testing of MIP@Cu-CD under different
potentials. Experimental conditions: scan rate, 50.0 mV/s; reference electrode,
Ag/AgCl; CV voltage range (V), -0.5~0.5 V; test atmosphere, nitrogen; effective area
diameter of test electrode, 4.0 mm; electrolyte and concentration, 0.1 M NaAc buffer

(pH =5.0).
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Table S1 Laccase-like catalytic activity of MIP@Cu-CD in comparison with other

reported nanozymes.

Catalyst K., (mM) Vinax (1077 M s71) Ref.
2,4-DP 2,4-DP
Laccase 0.41 1.068 1
CA-Cu 0.12 1.303 1
Cu-ZIF8 0.28 2.830 2
CeO,@ZIF-8/Cu-CD 0.20 0.247 3
Cu,Ov(@Ce-TCPP 7.50 2.50 4
CN-MOF-818 4.481 0.628 5
EP-Cu 0.094 1.008 6
Cu/GMP 0.59 0.83 7
Cu,0 0.20 1.083 8
MIP@Cu-CD 0.0228 2.075 This work

S4



(A) 25 (B) 24

temperature
—30°C
20 .
@
8 2
c 1.5 o
© a
2 =
s =]
2 1.0 2
b <
0.5
0.0 T T T T T T
450 500 550 600 450 500 550 600
Wavelength/(nm) Wavelength/(nm)
(C) —— (D)
2.0 Time/(min) 2.0 Timel/(min)
22.0 22.0

=
o
1

Absorbance
£ e =
w o
1 1

o

E)
[t
o
1

0.0

T T
450 500 550 600 450 500 550 600
Wavelength/(nm) Wavelength/(nm)

Fig. S6 Effect of reaction conditions on MIP@Cu-CD activity. Absorption spectra of
MIP@Cu-CD + 2,4-DP + 4-AP at different (A) pH values, (B) temperature and (C)
reaction time. (D) Absorption spectra of MIP@Cu-CD + MC-LR + 2,4-DP + 4-AP at
different reaction time values. Experimental conditions: MIP@Cu-CD, 200.0 pg/mL;

MC-LR, 800.0 pg/L; 2,4-DP, 1.0 mM; 4-AP, 1.0 mM; PBS buffer (pH = 7.5); 20.0 min;

50.0 °C.
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Fig. S7 (A) Absorbance at 510 nm of the Cu-CD + 2,4-DP + 4-AP system in the absence
and presence of MC-LR. (B) Absorbance at 510 nm of MIP@Cu-CD + 2,4-DP + 4-AP
and NIP@Cu-CD + 2,4-DP + 4-AP system in the absence and presence of MC-LR.
Experimental conditions: Cu-CD, 200.0 upug/mL; MIP@Cu-CD, 200.0 pg/mL;
NIP@Cu-CD, 200.0 pg/mL; MC-LR, 800.0 pg/L; 2,4-DP, 1.0 mM; 4-AP, 1.0 mM;

PBS buffer (pH = 7.5); 20.0 min; 50.0 °C.
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Fig. S8 (A) Normalized absorption spectra of quinoneimine (quinoneimine was
determined by completely oxidizing trace amounts of 2,4-DP in the presence of 4-AP),
and normalized emission spectra of MIP@Cu-CD in PBS buffer (pH = 7.5). (B)
Fluorescence lifetime decay curves of MIP@Cu-CD before and after incubation with
quinoneimine in PBS buffer (pH = 7.5). Experimental conditions: MIP@Cu-CD, 200.0
pg/mL; 2,4-DP, 1.0 mM; 4-AP, 1.0 mM; PBS buffer (pH = 7.5); 20.0 min; 50.0 °C.

Table S2 Effect of different concentrations of quinoneimine (quinoneimine was
determined by completely oxidizing trace amounts of 2,4-DP in the presence of 4-AP)
on the decrease of the fluorescence intensity of MIP@Cu-CD at 420 nm in PBS buffer
(pH =17.5).

quinoneimine

Aex Aem CF Fobs Feorr Eops Ecorr
(M)
0.0 0.323 0.176 1.697 61.53 104.43  0.000 0.000
5.0 0.411 0.222 1.942 52.9 102.74  0.140 0.016
10.0 0.471 0.263 2.146 47.53 102.02  0.228 0.023
15.0 0.522 0.288 2311 42.84 98.98 0.304 0.052
20.0 0.562 0.336 2.519 38.72 97.54 0.371 0.066
25.0 0.602 0.35 2.650 36.57 96.90 0.406 0.072
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Fig. S9 (A) This part illustrates how varying concentrations of 2,4-DP impact the
reduction of IFE fluorescence from MIP@Cu-CD at 420 nm. The distance between the
excitation beam and the cuvette's edge is g = 0.4 cm, with the cuvette's outer diameter
being d = 1.0 cm and its inner diameter s = 0.10 cm. [y denotes the excitation light,
while FL represents the resulting fluorescence. (B) Observed and corrected values of
fluorescence quenching of MIP@Cu-CD induced by 2,4-DP. The efficiency is
determined using the equation: £ = (F, - F)/F,. In this equation, F denotes the
fluorescence intensity of MIP@Cu-CD at 420 nm after it has interacted with various
concentrations of 2,4-DP. Conversely, F, refers to the fluorescence intensity of

MIP@Cu-CD at 420 nm when 2,4-DP is not present.

The calibrated fluorescence emission intensity is determined by the equation provided

below:

CF = Fion _ 23 o 235
F, 1-10"" 1-107

obs

Eq. 1

In Eq. 1, CF represents the correction factor. F,, is the fluorescence intensity measured
at 420 nm, while F.,,, is the corrected fluorescence intensity at 420 nm, accounting for
the absence of the IFE effect. Additionally, 4,,,and 4., refer to the emission wavelength
and the absorbance per centimeter, respectively. The notable difference between E, g

and E.,,, indicates that the fluorescence quenching is a result of IFE behavior.

Note S1: There was a spectral overlapping between the absorption of quinoneimine and
the fluorescence emission of MIP@Cu-CD, suggesting that the blue fluorescence
quenching at 420 nm may be due to either fluorescence resonance energy transfer
(FRET) from the produced quinoneimine to the MIP@Cu-CD or the inner filter effect
(TFE).” The negligible change in the fluorescence lifetime of MIP@Cu-CD before

(~5.45 ns) and after (~5.61 ns) incubation with quinoneimine rules out the FRET
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involvement.!? Furthermore, the observed fluorescence quenching efficiency (Eps) was
considerably higher than the corrected bursting efficiency (E.qy, after accounting for
the IFE), confirming the significant role of the IFE on the blue fluorescence quenching

of MIP@Cu-CD at 420 nm.'!

Part 2

Fig. S10 Diagram of the home-made smartphone-auxiliary portable device. Part 1: a
sample chamber for filter paper strips. Part 2: a built-in 365 nm LED ultraviolet light-
emitting diode (3.0 W). Part 3: a smartphone for image acquisition and RGB value

analysis.
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Table S3 Comparison of the analytical parameters of the MIP@Cu-CD + 2,4-DP + 4-
AP for MC-LR detection with other reported methods.

Linear range Detection limit

Methods Materials Ref.
(ng/L) (ng/L)
Fluorescence QDs 0.25-5.0 0.1 12
HPLC-UV - - 0.3 13
1.4 x 10" -
OS-ELISA - 0.14 14
1.0 x 10*
Immunosensor ZnFe,O4 MNPs 0.6-5.0 0.10 15
Optical biosensor PAA-IPN 3.8-150.0 0.88 16
3.98 x 10! -
Fluorescence SWNTs 0.14 17
1.19 x 103
LFA AuNPs 1.0 -50.0 2.5 18
1.0 x 1073 -
ECL SQD 0.17 19
1.0 x 102
Colorimetric & 0.76 — 800.0 0.227
MIP@Cu-CD This work
Fluorescence 0.34 - 800.0 0.101
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