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	Sequences

	SA1
	[bookmark: OLE_LINK5]FAM-5’-ATTGACCGCTGTGTGACGCAACACTCAAT-3’

	cDNA1
	[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK21]PO4-5’- ATTGAGTGTTGCGTCACACAGCGGTCAAT-3’

	SA2
	[bookmark: OLE_LINK26]FAM-5’-TTGACCGCTGTGTGACGCAACACTCAA-3’

	cDNA2
	[bookmark: OLE_LINK20]PO4-5’- TTGAGTGTTGCGTCACACAGCGGTCAA-3’

	SA3
	[bookmark: OLE_LINK22][bookmark: OLE_LINK23]FAM-5’-ATTGACGCGTGTGACGCAACACTCAAT-3’

	cDNA3
	[bookmark: OLE_LINK24][bookmark: OLE_LINK25]PO4-5’-ATTGAGTGTTGCGTCACACGCGTCAAT-3’


Table S1. DNA sequences list.



	Detection
methods
	Limit of Detection (LOD)
	The minimum incubation time required for ALP detection
	Biological Sample
	Reference

	Fluorescence
	0.19 U/L
	~1 h
	1% human serum
	1

	Fluorescence
	2.17 U/L
	~1.5 h
	2% human serum
	2

	Fluorescence
	60 U/L
	~2 h
	Living cells
	3

	Fluorescence
	10 U/L
	20 min
	Not given
	4

	Absorbance
	32 U/L
	~1 h
	1% A549 cell lysate
	5

	Fluorescence
	5 U/L
	~2 h
	1% bovine serum
	6

	Absorbance
	0.1 U/L
	~4 h
	1% human serum
	7

	Fluorescence
	12 U/L
	30 min
	20% human serum and cell lysate
	This work


Table S2. Comparison of several recent detection methods for alkaline phosphatase.
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[bookmark: OLE_LINK144][bookmark: OLE_LINK145][bookmark: OLE_LINK146][bookmark: OLE_LINK149]Figure S1. The optimization of SA aptamer sequences. (A) Sequences and secondary structures of three designed SA aptamers. Bases in pink, blue and red, respectively, represent the loop, the bulge, and different bases among aptamers. (B) Signal-Background ratio (SBR) of various AP (SA aptamers and their corresponding cDNA) incubated with or without 10 U/mL ALP. SBR was calculated by F0/F, where F0 and F are fluorescence intensities without and with ALP, respectively. Error bars indicate the standard deviations of three samples.

[image: C:\Users\Jingjing\AppData\Local\Microsoft\Windows\INetCache\Content.Word\ALP-TIME-OPT.JPG]
[bookmark: OLE_LINK178][bookmark: OLE_LINK179][bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK156][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK37]Figure S2. Response of AP to ALP with different ALP incubation times in a buffer solution. F0 and F are fluorescence intensities without and with ALP, respectively. The concentrations of ALP and λ exo are 10 U/mL and 100 U/mL, respectively. Error bars indicate the standard deviations of three samples.
[bookmark: OLE_LINK31][bookmark: OLE_LINK32][image: E:\郭晶晶\ALP\ALP-PAPER\LAMBDA EXO OPT.jpg]
[bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK101][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK150][bookmark: OLE_LINK151][bookmark: OLE_LINK152][bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK157][bookmark: OLE_LINK158]Figure S3. Response of AP to ALP with different concentrations of λ exo in a buffer solution. F0 and F are fluorescence intensities without and with ALP, respectively. The concentration of ALP is 10 U/mL. Error bars indicate the standard deviations of three samples.
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Figure S4. Response of AP to ALP with different incubation time of λ exo in a buffer solution. F0 and F are fluorescence intensities without and with ALP, respectively. The concentration of ALP is 1 U/mL. Error bars indicate the standard deviations of three samples.
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[bookmark: OLE_LINK172][bookmark: OLE_LINK173][bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK176][bookmark: OLE_LINK177]Figure S5. Fluorescence Intensity of different concentrations of SA beads for binding to 200 nM SA3 in a buffer solution.
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Figure S6. (A) A typical scatter diagram of beads. (B) Original flow cytometry data of detection of ALP for plotting Figure 3A. 
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Figure S7. Response of quantitative detection of ALP range from 0 to 10 U/mL in 20% human serum monitored by flow cytometry. Inset is the calibration curve range from 0.025 to 0.15 U/mL. F0 and F are fluorescence intensities without and with ALP, respectively. Error bars indicate the standard deviations of three samples.


[image: ]
Figure S8. Quantitative detection of ALP ranging from 0 to 1 U/mL in spiked Hela cell lysate of 105 cell/mL with AP monitored by flow cytometry. The calibration curve ranges from 0.05 to 0.20 U/mL and the limit of detection is 0.014 U/mL (3σ/S). Error bars indicate the standard deviations of three samples.
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Figure S9. Quantitative detection of ALP ranging from 0 to 10 U/mL with PNPP substrate by monitoring the absorption at 405 nm. The calibration curve ranges from 0.15 to 0.35 U/mL and the limit of detection is 0.13 U/mL (3σ/S). Error bars indicate the standard deviations of three samples.
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Figure S10. Response of the AP to 2 U/mL ALP with inhibitor L-cysteine. Error bars indicate the standard deviations of three samples.
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