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Figure S1.TEM images of a) N-rGO only. (b-c) f-RP@N-rGO, (After red phosphorous (RP)is 
embedded on N-rGO NSs in different scales). The respective schematic diagrams are shown at 
the top.
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Figure S2. The corresponding EDS profile for phosphorus element in the area marked with red 
rectangles in (a) the GO sheets and (b) the f-RP@N-rGO NSs.
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Figure S3. Fluorescence images of f-RP@N-rGO NSs under white light and different band pass 
filters.
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Figure  S4. (a) XPS Survey spectrum with all elements peak. High-resolution XPS spectra of (b) C 
1s,and (c) N 1s for f-RP@N-rGO NSs. (d) Fourier-transform infrared spectrum of f-RP@N-rGO 
NSs. (e) Ultraviolet(UV) visible spectrum of f-RP@N-rGO NSs. 

Figure S5. Effect of ionic strength on the fluorescence intensity of f-RP@N-rGO NSs (0.01 mg mL-1) (ionic strengths 
were controlled by various concentrations of NaCl). The fluorescence spectra were obtained under the constant 
excitation and emission wavelengths at 420 nm and 458 nm respectively. 
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Figure S6. Effect of pH on the emission of f-RP@N-rGO NSs (0.01 mg mL-1). 

Figure S7. Linearity curve of target DNA detection concentrations with presence of f-RP@N-
rGO NSs and ssDNA. The excitation wavelength is 420 nm, and the monitored emission 
wavelength is458 nm. The detection limit of T (Ebola Virus DNA in this study) using f-RP@N-
rGO NSs sensor is determined from the following equation: DL = K × SD/S, where K = 3, SD is 
the standard deviation of the blank solution, and S is the slope of the calibration curve. DL = K × 
SD/S=3 ×0.1077/0.582pM = 0.555× 10-12M (therefore, finally limit of detection=0.555 pM).1
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Table S1. DNA Sequences Used for the fluorescence assay.

Name Sequence 5
'
 to 3

'

ssDNA  GCATTAGCTTCCGTTCTCTC
SudZai Ebola virus DNA-Target DNA (T)   GAGACAACGGAAGCTAATGC
Single base mismatch DNA at the central location  (SM1) GAGACAACGGGAGCTAATGC
Single base mismatch DNA at near 5' location  (SM2) GTGACAACGGAAGCTAATGC

Single base mismatch DNA  at near 3' location (SM3) GAGACAACGGAAGCTAATCC
Double base mismatch DNA at central locations  (DM1) GAGACAAAGGGAGCTAATGC
Double base mismatch DNA at near to both ends location (DM2) GTGACAACGGAAGCTACTGC
Random DNA (R) AAGATACCGGTAGCCAATCC
* The mutation base is indicated by underline and bold

Table S2. Comparison of fluorescent DNA sensors using different 2D nanomaterial. 
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