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11 S1. The oligonucleotides employed for this work
12

13 Table S1 The sequences for oligonucleotides employed for this work.

name sequence (5'to 3")

DNA walker TTTTTTTTTTTTTTTTTTTTTACAGAGCACGGGAATGTTACTGCCTGT
Aptamer TCA ACG GCA GTA ACATTA GC
TTTTTT ACA GGC AGT AAC TAA GCC GTAGAT GTT ACT GCC ACG

HI
TGC GGA
H2 TTTTTTCCG TCA TTGATT CGG CAT CTA CAA TGA CGG
Trigger DNA TACTTTGCCTATCC GCA CGT
H3 AA-GGTTGTATAGTAGGCAAAGTAACTATACAACCTACTACCTCA
H4 ACTTTGCCTACTATACAATGAGGTAGTAGGTTGTATAGTAGG-AA

CPAF1 GCT AAT ACT GCC GTT GA
CPARI1 CCT CTG ATA CAT GTA AG
CPAF2 GCT TAT TTG TGC CGC GCT A
CPAR2 CAT AGC ATC AGT TCC TGT TCC A
AlphaF GAT TGA TGG AAC AGG AACTC
AlphaR ACG GCA GTA ACA TTA GCA
PlcF TTG GAG AGG CTATGC ACT ATTTT
plc CTT AAC ATG TCC TGC GCT ATC A
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16 S82. The comparison between different detection methods for sensing C. perfringens
17 Table S2 The comparison between different methods for detecting C. perfringens.

Method System Detection range LOD Assay time reference
LAMP - 0~1.2x108 CFU mL-! 12 CFU/mL 12h !
Electrochemilumi gold electrode (rolling Approximately 1
105 ~10°M 105 M 2
nescence circle amplification) h
SA/ADH/Fe;04
DPV ‘ 1012~ 10 M 1012 M Same as PCR 3
nanocomposites
EIS CeO»/chitosan/GCE 104~ 107 M 7.06 x 1015 M - 4
Real-time PCR and real-
PCR and RPA 2 ~1.0 x10'° CFU mL-! 2 CFU mL-! 14 ~ 46 min >
time RPA
LAMP-LFB - 0.01 ~ 10° CFU mL"! 10 CFU g'! 24 h 6
PSR - 80 ng ul'! ~ 0.8 fg pl-! 80 fg ul! Same as PCR 7
DPV DNA walker/HCR/MGCE 1 ~ 108 CFU mL! 1 CFU mL! 8h This work

18 *RPA: Polymerase Amplification Assays; LAMP-LFB: loop-mediated isothermal amplification in combination with a lateral-flow biosensor;

19 PSR: polymerase spiral reaction.
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S83. Diffusion of the biosensor
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Fig. S1. (A) CVs of the DNA biosensor in electrolyte solution at different scan rates of
(a) 25, (b) 50, (c) 100, (d) 150, (e) 200, (f) 250, (g) 300, (h) 350, (i) 400, (j) 450, and
(k) 500 mV/s. (B) The linear relationship between the peak value and the square root
of different scanning rates. 4lg CFU/mL of C. perfringens was used.

S84. Optimization of the electrochemical sensor

There is no doubt that the sensitivity of the sensor depends not only on the
synergistic strategy but also on the embed of MB. On the other hand, aptamer are the
bridges for communication between dual-mode sensors. What's more important, time
is particularly important for biosensor, as well. In recent years, in the research of DNA
sensors, the construction process of sensors is mostly carried out at conventional room
temperature; and the pH is around 7.0. This is because the acidic or alkaline buffer may
damage the structure of the DNA strand. Therefore, in order to carry out the experiment
smoothly, the sensor construction temperature of this experiment is 25 °C, and the
buffer pH is adjusted to 7.0 #!2. Therefore, the concentration of aptamer; The
concentration of MB; The time of MB participating in the reaction, and the dosage of

CMBS were optimized.

As shown in Fig. S2A, the molarity Aptamer was investigated. the concentration
of Aptamer gradually decreased, and the DPV signal decreases accordingly, the
attenuation is attributed to that insufficient amount of Aptamer added to modify the

binding site exposed by DNA walker on the CMB surface, which is then bound by
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bovine serum protein in the subsequent blocking reaction, resulting in reduced DPV
signal. Thus, 1 uM is selected as the Aptamer dosage.

As one of the signal enlargement strategies of this sensor, the application of MB
optimizes the reaction concentration and reaction time of MB. As shown in Figures
S2B and C, with the increase of MB concentration and reaction time, the electrical
signal increases gradually. When MB concentration reaches 10 uM and reaction time
reaches 60 min, the electrical signal does not increase but becomes stable. This trend is
due to the full incorporation of MB into the DNA chain structure. Thus, a concentration
of 10 pM MB and a reaction time of 60 min were selected as the optimal conditions.

As the basis of this dual-mode sensor, the amount of CMBs is also worth
considering. As shown in Fig. S2D, with the continuous increase of the amount of
CMBs, the peak value of the electrical signal increases. When the amount of CMBs
increases to 10 uL. This trend is gradually gentle, and the increase of the peak value of

the electric signal is decreasing. Therefore, 10 pL as the optimum condition.
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Fig S2. Optimization of experimental conditions (A) Concentration of aptamer: 1,
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0.1, 0.001, 0.0001 uM; (B) Concentration of MB: 0, 5, 10, 20, 30 uM; (C) Reaction
time of MB: 10, 30, 60, 90, 120 min; (D) Addition amount of CMBs: 1, 5, 10, 15, 20
uL. 4lg CFU/mL C. perfringens was used. Error bars showed the standard deviation of

three experiments.
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