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Fig. S1 Fluorescence spectra obtained from CuNP formed by the reduction of Cu?*. (a)
Fluorescence spectra from CuNP formed through treating Cu?* with ascorbic acid in the
presence of PPi at varying concentrations. (b) Fluorescence spectra obtained from solutions
containing 100 uM Cu?*, 2 mM ascorbic acid, 1 uM poly-thymine DNA probe and 100 uM PPi
(1), or 100 uM PPi previously treated with 1 nM ALP (2).
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Fig. S2 Optimization of the reaction time for ALP reaction. (a) Nyquist plots of the impedance
spectra and (b) electron transfer resistance (R¢) obtained from the corresponding impedance
spectra at different ALP reaction times. The final concentrations of ALP, PPi, Cu?*, and ascorbic

acid are 1 nM, 100 uM, 100 uM, and 2 mM, respectively.
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Fig. S3 Optimization of the reaction time for Cu?*-mediated oxidation of ascorbic acid on the
poly-thymine DNA-modified electrode. (a) Nyquist plots of the impedance spectra and (b)
electron transfer resistance (Re;) obtained from the corresponding impedance spectra at
different Cu?*-mediated oxidation times. The final concentrations of ALP, PPi, Cu?*, and

ascorbic acid are 1 nM, 100 uM, 100 uM, and 2 mM, respectively.
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Fig. S4 ALP assay in human serum samples. (a) Nyquist plots of the impedance spectra and (b)
electron transfer resistance (R.;) obtained from the corresponding impedance spectra upon
Cu?*-mediated oxidation in the presence of diluted human serum spiked with varying

concentrations of ALP.
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Table S1 Comparison of this method with previous electrochemical methods.

Detection

Linear

Key material/method limit (U/L) | range (U/L) Limitations Reference
Nitrophenylphosphate i Tlme—consumlng
lastic membrane 30 30 - 3400 preparation of membrane | (Hassan et
P sensor (28 hr) al. 2009)
sensor e
- Low sensitivity
medinted sgnd oo | 00| e | Mioctal
od 5ig 20000 nzy 2011)
amplification - Low sensitivity
Nr?'\r:;:tr:eadi?r:::e_ 20 5000 - - Low sensitivit (Hayat etal.
od 5ig 640000 Y 2013)
amplification
Ferrocene-derived - Complex synthesis of (Goggins et
0.4 1-250 .
substrate organic substrate al. 2015)
2+_ H
Cu”-mediated 7.2 22-565 - This work
oxidation
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