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Fig. S1 DPV response curves of magnetic gold electrode. (a) represented magnetic 
gold electrode modified with PPy and CNTs. (b) represented unmodified magnetic gold 
electrode.



Fig. S2 Comparison of electric field assistance and non-electric field assistance.
(A) The DPV response curves of hybridization under different conditions. 1. electric-
assisted hybridization 90 s; 2. non-electric-assisted hybridization 2 h; 3. non- electric-
assisted hybridization 1 h; 4. non- electric-assisted hybridization 45 min; 5. non- 
electric-assisted hybridization 30 min; 6. non-electric-assisted hybridization 90 s; 7. 
background signal of electric-assisted hybridization 90 s; 8. background signal of non-
electric-assisted hybridization 2 h; 9. background signal of non- electric-assisted 
hybridization 1 h; 10. background signal of non-electric-assisted hybridization 45 min; 
11. background signal of non-electric-assisted hybridization 30 min; 12. background 
signal of non-electric-assisted hybridization 90 s. (B) The DPV response curves of 
coupling under different conditions. 1. electric-assisted coupling for 5 min; 2. non-
electric-assisted coupling for 30 min; 3. non-electric-assisted coupling for 5 min; 4. 
background signal of electric-assisted coupling for 5 min; 5. background signal of non-
electric-assisted coupling for 30 min; 6. background signal of non-electric-assisted 
coupling for 5 min.



Fig. S3 Optimization of pulse profile and pulse interval. The marked value reflects 
the D-value between hybrid signal and background signal. (A) Optimization of electric-
assisted hybridization pulse profile under the conditions of hybridization pulse interval 
of 10 ms, the hybridization time of 60 s, the coupling pulse profile of +0.5 V/-0.2 V, 
the coupling pulse interval of 10 ms, the coupling time of 3 min and target concentration 
of 10 nM. (B) Optimization of electric-assisted hybridization pulse interval under the 
conditions of hybridization pulse profile of +0.5 V/-0.2 V, hybridization time of 60 s, 
coupling pulse profile of +0.5 V/-0.2 V, coupling pulse interval of 10 ms, coupling time 
of 3 min and target concentration of 10 nM. (C) Optimization of electric-assisted 
coupling pulse profile under the conditions of hybridization pulse profile of +0.5 V/-
0.2 V, hybridization pulse interval of 10 ms, hybridization time of 90 s, coupling pulse 
interval of 10 ms, coupling time of 3 min and target concentration of 10 nM. (D) 
Optimization of electric-assisted coupling pulse interval under the conditions of 
hybridization pulse profile of +0.5 V/-0.2 V, hybridization pulse interval of 10 ms, 
hybridization time of 90 s, coupling pulse profile of +0.5 V/-0.2 V, coupling time of 3 
min and target concentration of 10 nM.



Table S1 Sequences of the probes of the magnetic biosensor based on electrical 

potential assistance.

Name Sequence (5'-3')

Capture probe GCAGACATCCACATAC-biotin

Detection probe MB-AAGTGTGAGGGCTGA

Target
TGGATGTCTGCTACAGGCATTCTTTTCAGCC

CTCACACTT

Two-base mismatch DNA
TGAATCTCTGCTACAGGCATTCTTTTCAGCC

CTCACACTT

Three-base mismatch DNA
TGGAACGCTGCTACAGGCATTCTTTTCAGCC

CTCACACTT

Non-mismatch DNA
CGCGTTCACGAAACCGTGCTGATACTCACG

CCTTGTTCGA



Table S2 Recovery tests for target DNA in complex biological environments.

Samples Spiked(nM) Found(nM) RSD(%) Recovery(%)

PBS 10 10.91 9.07 109.1

Saliva 10 9.64 7.14 96.4
10% bovine Serum 10 8.95 4.22 89.5
25% bovine Serum 10 7.47 9.62 74.7


