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Fig. S1 a) FTIR and b) UV-Vis spectra of CeO2 NPs (orange line) and HOOC-CeO2 NPs (black line).
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Fig. S2 Comparison of amperometric responses obtained with HRP/SPCE and dAb/HOOC-CeO2NPs/SPCE for 50 L additions of 0.3 M H2O2 to an electrochemical cell containing 10 mL of 50 mM PB at pH 6.0 supplemented with 50 μL of 100 mM HQ solution.

Table S1 Apparent rate constants calculated for the tested enzyme/nanozymes.
	Enzyme/Nanozyme
	Kapp, min−1
	R2

	HRP
	5.43 ± 0.03
	0.998

	CeO2NPs
	1.68 ± 0.01
	0.999

	HOOC-CeO2NPs
	1.40 ± 0.09
	0.998

	dAb/HOOC-CeO2NPs
	1.54 ± 0.01
	0.999
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Fig. S3 Amperometric responses measured in the presence (blue bars, T signals) and absence (grey bars, B signals) of 500 pg mL⁻¹ TIM-1 standard, along with the corresponding T/B ratio values (in red), as a function of: a) Neu concentration; b) Neu incubation time; c) btn-cAb concentration; d) btn-cAb incubation time; e) blocking solution; f) casein percentage; g) casein incubation time; h) TIM-1 incubation time; i) HOOC-CeO2NPs loading; j) dAb loading; k) dAb/HOOC-CeO2NPs incubation time; l) H2O2 concentration; m) HQ concentration. 
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Fig. S4 a) Cyclic voltammograms (scan rate, 50 mV s⁻¹) obtained for 0.5 mM HQ in the presence of 1.0 mM H2O2 at the bare SPCE (purple), btn-cAb/SPCE (orange), TIM-1/btn-cAb/SPCE (green), dAb/HOOC-CeO2NPs/btn-cAb/SPCE (blue) and dAb/HOOC-CeO2NPs/TIM-1/btn-cAb/SPCE (grey). b) Amperometric responses measured in the presence (white bars, T signals) and absence (grey bars, B signals) of 500 pg mL⁻¹ TIM-1 standard, along with the corresponding T/B ratio values (in red), as a function of the applied detection potential.













Table S2 Optimization of experimental variables involved in the preparation and operation of the developed immunoplatform.
	Variable
	Tested Range
	Selected Value

	[Neu], μg mL−1
	0 – 2000.0
	900.0

	Neu incubation time, min
	15 – 90
	45

	[Btn-cAb], μg mL−1
	0.0 – 10.0
	5.0

	Btn-cAb incubation time, min
	5 – 75
	10

	Blocking mixture*
	A – F
	B

	[Casein], % (wt.)
	0.2 – 3.0
	1.0

	Casein incubation time, min
	15 – 90
	30

	TIM-1 incubation time, min
	15 – 90
	30

	[HOOC-CeO2NPs], mg mL−1
	0.0 – 1.0
	0.2

	[dAb], µg mL−1
	0.25 – 5.0
	0.5

	dAb/HOOC-CeO2NPs incubation time, min
	15 – 90
	30

	[H2O2], mM
	0.25 – 5.0
	1.0

	[HQ], mM
	0.125 – 2.0
	0.5

	Eapp, V**
	(− 0.4) – (0.0)
	− 0.2


* (A) 0.5 mg mL−1 btn, (B) 2 % casein, (C) 2 % casein + 0.5 mg mL−1 btn, (D) 2 % BSA, (E) 2 % BSA + 0.5 mg mL−1 btn, (F) PFBB. ** vs. Ag pseudo-reference electrode. 
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Fig. S5 a, b) Nyquist plots for the [Fe(CN)₆]3‒/4‒ redox pair recorded after each step involved in the immunoplatform preparation (n° of frequencies = 50; frequency sweep: 105 – 0.04 Hz; amplitude (rms) = 0.01 V, fitted to the equivalent circuits R1(Q1[R2W1]) a) or R1(R2Q1)(Q2[R3W1]) b). c, d) Cyclic voltammograms of the [Fe(CN)₆]3‒/4‒ redox pair (potential scan sweep: − 0.3 V/+ 0.7 V; scan rate: 50 mV s⁻¹). SPCE (purple); p-ABA/SPCE (dark blue); EDC/sulfo-NHS/p-ABA/SPCE, (green); Neu/p-ABA/SPCE (yellow); btn-cAb/Neu/p-ABA/SPCE (orange); casein/btn-cAb/Neu/p-ABA/SPCE (red); TIM-1/casein/btn-cAb/Neu/p-ABA/SPCE (black); and dAb/HOOC-CeO2NPs/TIM-1/casein/btn-cAb/Neu/p-ABA/SPCE (light blue).
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Fig. S6 Storage stability of a) the immunoplatform (casein/btn-cAb/Neu/p-ABA-SPCEs, at 4 °C in a humid chamber) and b) the dAb/HOOC-CeO₂NPs (stored in PBST at 4 °C under constant stirring). Amperometric responses were obtained in the absence (grey bars) and in the presence (white bars) of 500 pg mL⁻¹ TIM-1, along with the corresponding T/B ratio values (red dots and lines). Control limits were defined as ± 3 times the standard deviation of three measurements performed on the day of preparation (day 0). 
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Fig. S7 Amperometric responses obtained with the immunoplatforms for 0 (gray bars) and 500 pg mL⁻¹ (white bars) TIM-1 prepared in the absence (“No interferent”) and in the presence of 1 mg mL⁻¹ hIgG, 50 mg mL⁻¹ HSA, 2.5 mg mL⁻¹ Hb, 5 ng mL⁻¹ TNF, 5 ng mL⁻¹ POSTN, and 50 ng mL⁻¹ IL-13Rα2.

[image: ]
Fig. S8 Analysis of the quantitative results obtained with the developed immunoplatform for the determination of TIM-1by means of ROC curves.

Table S3 TIM-1 recoveries in plasma samples from healthy (H) and colorectal (CRC) patients at different stages.
	Sample
	% Recovery

	H
	98.2

	stage I CRC
	99.2

	stage II CRC
	104.0

	stage III CRC
	100.6

	stage IV CRC
	100.3
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