A facile optical sensing strategy for glyphosate detection based on the structure-switching signaling aptamers
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Table S1. Oligonucleotide sequences used in this work
	Name
	Sequence

	F-SSSAs1
(6-FITC- GLYP aptamer)
	5′-6-FITC-TGC TAG ACG ATA TTC GTC CAT CCG AGC CCG TGG CGG GCT TTA GGA CTC TGC GGG CTT CGC GGC GCT GTC AGA CTG AAT ATG TCA-3′


1 Synthesized and purified by Sangon Biotechnology Co., Ltd (Shanghai, China). In our work, the obtained oligonucleotide sequences were dissolved in TE buffer to prepare 1 μmol·L-1 stock solutions.
Apparatus
A RF-6000 fluorescence spectrophotometer form Shimadzu (Tokyo, Japan) equipped with a xenon lamp using right-angle geometry and 1 cm quartz cuvettes were used to collect the fluorescence spectrum. All centrifugal operation was completed using a Sorvall Legend Micro 21R refrigerated centrifuge (Thermo Scientific, USA). All pH values were measured via a PB-10 pH meter (Sartorius, Germany). The HHS-11-4S thermostatic bath device (Baidian, Shanghai, China) was utilized in all incubation experiments.
Optimization of the sensing performance 
Fig. S1(A) was the relationship between I/I0a (I0a and I were the fluorescence intensity of F-SSSAs/GLYP in the absence and presence of GO, respectively) and hybridization incubation time. It can be observed from Fig. S1(A) that the fluorescence recovery efficiency reaches the highest after 1 h incubation time, suggesting the hybridization reaction arrived equilibrium. Hence, 1 h hybridization incubating time was used in the next experiments. Moreover, effects of pH and salt concentration on the fluorescence sensor were evaluated. As shown in Fig. S1(B), the fluorescence intensity ratio I/I0b (I0b and I were the fluorescence intensity of F-SSSAs/GLYP in the absence and presence of GO, respectively) reached a peak in the pH range from 5 to 10, and was higher in acidic or neutral condition than that in alkaline condition. On the basis of previously reports, raising the pH would weaken the electron-acceptor ability of the carboxyl groups of GO, which would further interfere the π-π stacking interaction between single-stranded DNA and GO [1,2]. Furthermore, the increasing pH would benefit the deprotonation of the carboxyl groups on GO surface, which may cause the incensement of the electrostatic repulsion interaction between the polyanionic single-stranded DNA and the negatively charged GO [3]. Also, under alkaline media, the carboxyl groups of GLYP would also be deprotonated, which was not conducive to the conformation of G-quadruplex [4]. Considering these facts, the final pH 7.0 was chosen in the experiments. Fig. S1(C) was the results of influence of salt concentration on the fluorescence sensor. It can be seen from Fig. S1(C) that the salt concentration had no obvious effect on the fluorescence intensity I/I0c (I0c and I were the fluorescence intensity of F-SSSAs/GLYP in the absence and presence of GO, respectively), and the relative maximum I/I0c appeared at 100 μmol·L-1 NaCl. Thus, 100 μmol·L-1 NaCl NaCl was chosen in this study.
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Fig. S1. (A) Relationship between I/I0a and incubation time. (B) Relationship between I/I0b and pH. (C) Relationship between I/I0c and salt concentration. I0a/I0b/I0c and I were the fluorescence intensity of F-SSSAs/GLYP without or with GO, respectively. Conditions: 10 nmol·L-1 F-SSSAs, 200 ng·mL-1 GLYP, 50 mmol·L-1 TE buffer (pH 7.0, containing 5 mmol·L-1 KCl), 0.2 mg·mL-1 GO, 30 min for fluorescence quenching and 1 h for hybridization . 

Table S2 Comparison of reported methods for the determination of GLYP
	Methods
	Linear range
	LOD
	Medias
	References

	Colorimetry
	1-90 μmol·L-1
	0.14 μmol·L-1
	Pool water and tap water
	[5]

	Colorimetry-CL
	0.28-0.70 µg·mL-1
0.17-0.42 µg·mL-1
	0.086 µg·mL-1
0.019 µg·mL-1
	Peas, oranges and drinking water
	[6]

	Electrochemical
	0.1-10 mg·L-1
	25 ng·mL-1
	River and drinking water samples
	[7]

	Electrochemical
	0.2-120 μmol·L-1
	0.03 μmol·L-1
	Water, soybean, wheat and carrot
	[8]

	CL a
	0.10-1.0×104 ng·mL-1 
0.001-10 mg·L-1
	0.008 ng·mL-1
0.0009 ng·mL-1
	TE buffer
Soybean samples
	[9]

	CL
	1.0-100.0 μmol·L-1
	0.33 μmol·L-1
	Tap water, lake water and cabbage juice
	[10]

	SERS b
	0.005-50 mg·L-1
	3 ng·mL-1
	Soil and water
	[11]

	CE c
	77.1-700 mg·kg-1
	25.7 mg·kg-1
	Soil extract
	[12]

	LC-MS/MS d
	Not given
	5-20 ng·L-1
	Stream, tap and mineral water samples
	[13]

	Colorimetry
	0.02-2 μg·mL-1
	0.85 ng·mL-1
	Lake water and various food samples
	[14]

	ELISA e
	
	0.8 ng·g-1
	Soil extract
	[15]

	Immunosensor
	
	10 pg·mL-1
	
	[16]

	Fluorescence
	0.80-200 μmol·L-1
	0.2 μmol·L-1
	Soil, drink water, tap water and lake water
	[4]

	Fluorescence
	0-40 μmol·L-1
	36 nmol·L-1
	tap water, local water from Songhua River, soil, maize and soybean
	[17]

	Fluorescence
	1.0-110.0 μmol·L-1
	0.60 μmol·L-1
	Food and herbal samples
	[18]

	Fluorescence
	0.2-80 ng·mL-1 

100-800 ng·mL-1
	0.07 ng·mL-1
	Soil, water and rice
	Our work


a Chemiluminescence; b Surface enhanced raman scattering; c Capillary electrophoresis; d High performance liquid chromatograph coupled to a tandem mass spectrometer with electrospray ionization; e Enzyme linked immunosorbent assay.
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