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Table S1: Sequences of oligonucleotides used in this study

Name The sequence of pS3 DNA should be
p53 DNA TCA TCA CACTGG AAG ACTC
HPa CTC AGC ACG GCT CTT TCA ACA TCA GTC TGA TAA GCT TCC

AAG GAG CCG TGC TGA GTA T

HPb TTT CGG CTG GTT TAT TTT TAT TTT ATA TAC TCA GCT TTC CAG
CCG G

HPc GGA GCC GTT TAT TTC TTA GTT TCT CCG GCT GTT TCG GCT CC

Biotin-CP Biotin-TTT TTT TTT AAG CTT ATC AGA CTG ATG AAA ATG AGT

ATA TAA AAT TAT ACG GAG AAA CTA AGA

RP TCA ACA TCA GTC TGA TAA GCT ACC CTC AGC GAG TCT TCC
AGT GTG ATG A

T1 TCA TCA CACTGG AAG AATC

T2 TCA TCA CAC TGG AAG GAT C

Tn GGT CTCTTG ATA GCA CTC G




3500
¥
3000 - ;//” H\\\\\=\\i 2

2500 4

2000 i////

1500 4

AF/a.u

1000 ‘ T T T ‘ T
0 20 40 60 80 100 120
Time/min

Fig S1 Fluorescence intensity versus first SDA reaction time in the sensing system. RP, 1 uM;
P53 DNA, 0.5 uM; dNTPs, 10 mM; Nb.BvClI, 2.5 U; KFP, 1U; HPa, HPb, HPc, 1 uM; SG I, 10x.
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Fig S2 Fluorescence intensity versus the dosage of polymerase (KFP) in the sensing system. RP,
1 uM; P53 DNA, 0.5 uM; dNTPs, 10 mM; Nb.BvClI, 2.5 U; HPa, HPb, HPc, 1 pM; SG I, 10x;

first SDA reaction time 60 min.
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Fig.S3 Fluorescence intensity versus the reaction time of downstream SDA in the sensing system.
RP, 1 uM; P53 DNA, 0.5 uM; dNTPs, 10 mM; Nb.BvCl, 2.5 U; KFP 0.5 U; HPa, HPb, HPc, 0.6
uM; SG I, 10x; first SDA reaction time 60 min.
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Fig.S4 Fluorescence intensity versus the concentration of HPn probe in the sensing system. RP, 1
uM; P53 DNA, 0.5 uM; dNTPs, 10 mM; Nb.BvCI, 2.5 U; KFP 0.5 U; SG I, 10x; first SDA

reaction time 60 min.
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Fig.SS Fluorescence intensity versus the dosage of SG I (20X) in the sensing system. RP, 1 uM;
P53 DNA, 0.5 uM; dNTPs, 10 mM; Nb.BvClI, 2.5 U; KFP 0.5 U; HPa, HPb, HPc, 0.6 uM; first

SDA reaction time, 60 min, the downstream SDA, 3.5 h.



2000
.
ol N
\I )
5 ™~
8 1000 A L
[T
500 T
I~ ¢
0
0.0 25 5.0 7.5 10.0 12.5

The volume of magnetic beads/uL

Fig.S6 Fluorescence intensity versus dosage of magnetic sphere in the sensing system. RP, 1 pM;
dNTPs, 10 mM; Nb.BvCl, 2.5 U; KFP 0.5 U; HPa, HPb, HPc, 0.6 uM; SG I, 20x.



Table S2. Comparison of different methods for p53 gene detection

Nucleic acid

Detection
Method amplification Detection Range Ref.
limit
strategy
Rolling circle
Electrochemical 0.36 pM 0.5-10 pM [1]
amplification
Multiple strand
Fluorescence displacement 10 pM 10 pM-70 nM [2]
amplification
Reverse strand
Fluorescence displacement 1 nM 1-100 nM [3]
amplification
Electrochemiluminescence NA 0.03 nM 0.1-15nM [4]
Quartz crystal microbalance NA 0.3nM not given [5]
Quartz crystal microbalance NA 0.1 nM 0.5-25 nM [6]
Electrochemistry NA 230 pM 1.0-95 nM [7]
Rolling circle
Colorimetric 25 ftM 2.5fM-2.5nM [8]
amplification
Electrochemical NA 3nM 2.9-3.4nM [9]
Fluorescence 0.07 ftM 0.1-500 fM [10]

Rolling circle



amplification

Hyperbranched

Electrochemiluminescence Rolling Circle 0.02 fM 0.05 -100 t™M [11]

Amplification

Double strand

Fluorescence displacement 0.012 nM 0.01-1 nM This work

amplification

Table S3. Detection of p53 gene in spiked urine samples by the proposed sensing system

Added Measured
sample Recovery/% RSD/%
p53 gene/nM p53 gene/nM
1 1.0 1.08 108.0 7.12
2 0.2 0.195 97.50 6.87
3 0.02 0.021 105.0 6.47
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