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1. Preparation of GO

GO was prepared by the oxidation of graphite powder according to Hummers method with a modification of removing NaNO3 

from the reaction formula.1 For the preparation of GO, graphite powder (3.0 g) was added to concentrated H2SO4 (70 mL) under 

stirring in an ice bath. Under vigorous stirring, KMnO4 (9.0 g) was added slowly to keep the temperature of the suspension 

lower than 20 C. Then, the reaction temperature was raised to 40 C and vigorously stirred for about 0.5 h. After that, H2O 

(150 mL) was added, and the solution was stirred for 15 min at 95 C. Additional H2O (500 mL) was added and followed by a 

slow addition of 15 mL H2O2 (30%), turning the color of the solution from dark brown to yellow. The reaction mixture was 

filtered and washed with 1:10 HCl aqueous solution (250 mL) to remove metal ions. The resulting solid was dried and diluted to 

600 mL, making a graphite oxide aqueous dispersion. Finally, it was filtered off and the resultant graphite oxide aqueous 

dispersion was then diluted to 1.2 L, stirred overnight and sonicated for 30 min to exfoliate it to GO. The GO dispersion was 

then centrifuged at 3000 rpm for 40 min to remove the unexfoliated graphite.

Table 1S. The sequence of oligonucleotide used in this study

Name Sequence

PNA probe (PHCV) ATG TAC CCC ATG AGG TCG GC

DNA probe (PHCVuni) 5`- ATGTACCCCATGAGGTCGGC-3`

HCVuni 5`-GCC GAC CTC ATG GGG TAC AT -3`

Com-ds-DNA   𝐴𝑇𝐺 𝑇𝐴𝐶 𝐶𝐶𝐶 𝐴𝑇𝐺 𝐴𝐺𝐺 𝑇𝐶𝐺 𝐺𝐶
⃓⃓⃓ ⃓⃓⃓ ⃓⃓⃓ ⃓⃓⃓ ⃓⃓⃓ ⃓⃓⃓ ⃓⃓
  𝑇𝐴𝐶 𝐴𝑇𝐺 𝐺𝐺𝐺 𝑇𝐴𝐶 𝑇𝐶𝐶 𝐴𝐺𝐶 𝐶𝐺

NC-ds-DNA  𝑇𝐴𝐴 𝑇𝐺𝐴 𝐺𝐺𝐺 𝐶𝑇𝐺 𝐶𝐺𝐺 𝐺𝑇𝐺 𝐺𝐺
⃓⃓⃓ ⃓⃓⃓ ⃓⃓⃓ ⃓⃓⃓ ⃓⃓⃓ ⃓⃓⃓ ⃓⃓
  𝐶𝐶𝐶 𝐴𝐶𝐶 𝐶𝐺𝐶 𝐴𝐺𝐶  𝐶𝐶𝑇 𝐶𝐴𝑇 𝑇𝐴



2. Characterization of synthesized GO

Fig. 1S. (A) The SEM image of GO; (B) TGA image of graphite and synthesized GO

Fig. 2S. EDS analysis result of synthesized GO

(A)



3. Optmization of probe immobilization condition

Fig. 3S. Effect of PNA probe solution pH on the DPV signal of prepared electrode

4. Selectivity of the biosensor 

Selectivity of the biosensor also examined in the mixed solution of complementary and non-complementary plasmid samples 

and results showed that PNA-GO/PGE could detect complementary plasmid in the present of non-complementary samples. This 

prove sequence specific and selective response of biosensor to ds-DNA. 

Fig. 4S. DPV of probe modified GO-PGE: a before, and after interaction with b ds-com plasmide, c with ds-NC plasmid, and d a 

mixture of complementary and non-complementary plasmid samples
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