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Experiment Section 36 

Materials and reagents  37 

  Klenow fragment (3'→5' exo
-
, KF), deoxyribonucleoside triphosphates (dNTPs) 38 

were purchased from New England Biolabs Ltd (Beijing, China). SYBR Green I (SG, 39 

10000×concentrate) was obtained from Dingguo Biochemical Reagents (Beijing, 40 

China). GO was synthesized by a modified Hummers’ method.
1
 DNA 41 

oligonucleotides used in this work were carefully designed by our team, and 42 

synthesized by Sangon Biotechnology Co. Ltd (Shanghai, China). The sequences of 43 

oligonucleotides are given in Table 1. All other purchased materials were used as 44 

received without further purification. All the reagents were prepared with ultrapure 45 

water (resistance > 18.2 MΩ.cm, prepared from Millipore Milli-Q water purification 46 

system) unless otherwise stated and deionized and sterilized ultrapure water was used 47 

throughout experiment. The buffer solutions used in this study were as following. 48 

Reaction buffer was 1×NEB buffer 2 (10 mM Tris-HCl, 10 mM MgCl2, 50 mM NaCl, 49 

1 mM DTT, PH 7.9), and detection buffer contains 10 mM Tris-HCl, 100 mM NaCl, 50 

and 5 mM MgCl2 (pH 8.0). 51 

Assay procedures 52 

  HP was firstly heated at 95°C for 5 min then being transferred onto the ice surface 53 

and kept for 10 min, the solution was diluted to 1 μM and kept at 4 °C for later use. In 54 

a typical assay, 3 μL HP (1 μM), 3 μL primer 1 (1 μM) and different concentrations of 55 

target DNA (3 μL) were firstly incubated in reaction buffer, followed by addition of 56 

2.5 units KF and 3 μL dNTPs (1mM), leading to a final reaction volume of 30 μL. 57 
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Subsequently, the above reaction mixture was kept at 37°C for 1 h. After that, SG (2 58 

μL, 100×) was added to stain the SDA products at room temperature for 10 min. 59 

Finally, 6 μL GO (200 μg/mL) and detection buffer were injected to give a final 60 

volume of 100 μL. After 10 min reaction time, the fluorescence spectra were 61 

recorded. 62 

Instruments 63 

  All fluorescence measurements were carried out on a Hitachi F-7000 fluorescence 64 

spectrometer (Hitachi Ltd., Japan). The optical path length of a quartz fluorescence 65 

cell was 1.0 cm. Excitation and emission wavelengths were set at 497 and 525 nm, 66 

respectively, and the fluorescence spectra were recorded from 508-600 nm. Both the 67 

excitation and emission slits were set for 5 nm and PMT detector voltage was 800 V. 68 

All fluorescence detections were carried out under room temperature unless otherwise 69 

indicated.  70 

Table 1 Synthesized oligonucleotide sequences used in the experiments. 71 

 72 

The mutation site is highlighted in red in target sequence. Letter “p” at the 3' end of 73 

HP sequence represents the phosphate. 74 
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Table 2 Analytical performance comparisons of different assay methods for DNA. 75 

 76 

LrRET: long-range resonance energy transfer; LOD: limits of detection. 77 
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