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(1) Sequences of oligonucleotides

Table S1. Sequences of oligonucleotides used in this work

Oligonucleotides Sequences (from 5’ to 37)
C-DNA HS—(CH,)s—CCCAATTTCCACCT

CTCCCCGACCCAATTTCCACCTTCGGGAGGGAA

CHA-HP1
AAGATGCTATGCGAT CGAAGGTGGAAATTGGG

TCGATCGCATAGCATCTTTTCCCTCCCGAAGGTG

CHA-HP2
GAAATTGGGTCGG GGAGGGAAAAGATGCTCAT

HCR-HP1 Biotin—-GATGCTCATTGGTGTATGAGCATCTTTTCC—Biotin

Biotin—tACACCAATGAGCATCGGAAAAGATGCTCAT-Bioti

HCR-HP2 n
T-DNA CGAAGGTGGAAATTGGGTCGGGGAG
Sm-DNA CGAAGGTGGACATTGGGTCGGGGAG
Tm-DNA CGAATGTGGACATTGGGTCAGGGAG
N-DNA TCGCACGGCTCATGACCTACAGAGCTCA

“Abbreviation: capture DNA (C-DNA), catalytic hairpin assembly (CHA),
hybridization chain reaction (HCR), hairpin (HP), target DNA (T-DNA), single—base
mismatched DNA (Sm—DNA), three—bases mismatched DNA (Tm—DNA), and non—
complementary DNA (N-DNA). The sequences in the same color in different
oligonucleotides are complementary and the underlined sequences in the same
oligonucleotide are complementary. The T-DNA in italics and the CHA—HPI in

italics are complementary.



(2) TEM images of pure TiO; and TiO,/CdS:Mn

Fig. S1 TEM images of (a) pure TiO, and (b) TiO,/CdS:Mn, HRTEM image of (c)

Ti0,/CdS:Mn.



(3) EDS mapping of ITO/TiO,/CdS:Mn sample

Fig. S2 EDS mapping of ITO/TiO,/CdS:Mn sample.



(4) XRD patterns of TiO,, TiO,/CdS, and TiO,/CdS:Mn
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Fig. S3 XRD patterns of TiO, (a), TiO,/CdS (b), and TiO,/CdS:Mn (c) samples.

All of these patterns show the same peaks at 25.32°, 37.0°, 37.79°, 38.58°, 48.03°,

53.93°, 55.11°, 62.71°, 68.87°, 70.31°, and 75.03°, corresponding to the diffractions

from the (101), (103), (004), (112), (200), (105), (211), (204), (116), (220), and (215)



planes of anatase TiO, (JCPDS no. 21-1272); and other peaks at 27.42°, 36.08°,
41.19°, and 54.32° correspond to the diffractions from the (110), (101), (111), and
(211) planes of rutile TiO, (JCPDS no. 21-1276). Besides, three characteristic peaks
are observed at 26.51°, 44.08°, and 52.22° in Figures S3B and S3C, which correspond
to the diffractions of the (111), (220), and (311) planes of CdS cubic structure (JCPDS

no. 80—0019).



(5) The role of AA on the PEC response of the FPEC electrode
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Fig. S4 Photocurrent responses of the FPEC electrode in 10 mM Tris-HCI solution
(pH 9.8) without AAP. Applied potential, —0.3 V; T-DNA, 20 nM. (a) without AA,

(b) with AA (1 mM).



(6) Optimization of the experimental conditions
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Fig. S5 Incubation time for CHA process. The photocurrent intensity of the FPEC
electrode was obtained in 10 mM Tris-HCI solution (pH 9.8) containing 0.1 mM
Mg(NOs), and 20 nM T-DNA. Applied potential, —0.3 V; C—DNA concentration, 1.5
uM; AAP concentration, 10 mM; SA—ALP concentration, 0.1 mg/mL; the catalysis
reaction time between ALP and AAP, 1.5 h. Error bars represent the standard

deviation of three parallel experiments.
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Fig. S6 Influence of applied potential. The photocurrent intensity of the FPEC
electrode was obtained in 10 mM Tris-HCI solution (pH 9.8) containing 0.1 mM
Mg(NO3), and 20 nM T-DNA. Incubation time for CHA process, 2.5 h; C-DNA

concentration, 1.5 uM; AAP concentration, 10 mM; SA—ALP concentration, 0.1
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mg/mL; the catalysis reaction time between ALP and AAP, 1.5 h. Error bars represent

the standard deviation of three parallel experiments.
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Fig. S7 Influence of C-DNA concentration. The photocurrent intensity of the FPEC
electrode was obtained in 10 mM Tris-HCI solution (pH 9.8) containing 0.1 mM
Mg(NO3), and 20 nM T-DNA. Incubation time for CHA process, 2.5 h; Applied
potential, —0.3 V; AAP concentration, 10 mM; SA—ALP concentration, 0.1 mg/mL;
the catalysis reaction time between ALP and AAP, 1.5 h. Error bars represent the

standard deviation of three parallel experiments.
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Fig. S8 Influence of SA—ALP concentration. The photocurrent intensity of the FPEC
electrode was obtained in 10 mM Tris-HCI solution (pH 9.8) containing 0.1 mM

Mg(NO3), and 20 nM T-DNA. Incubation time for CHA process, 2.5 h; Applied
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potential, —0.3 V; C—DNA concentration, 1.5 uM; AAP concentration, 10 mM; the
catalysis reaction time between ALP and AAP, 1.5 h. Error bars represent the

standard deviation of three parallel experiments.
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Fig. S9 Influence of AAP concentration. The photocurrent intensity of the FPEC
electrode was obtained in 10 mM Tris-HCI solution (pH 9.8) containing 0.1 mM
Mg(NO3), and 20 nM T-DNA. Incubation time for CHA process, 2.5 h; Applied
potential, —0.3 V; C-DNA concentration, 1.5 puM; SA—ALP concentration, 0.1
mg/mL; the catalysis reaction time between ALP and AAP, 1.5 h. Error bars represent

the standard deviation of three parallel experiments.

44
—+—1
4.0}
< 36}
=
~
=~ a2t
2.8+
2.4 L " 1 . 1 " 1 L 1
0.5 1.0 1.5 2.0 25

Reaction Time / h

Fig. S10 Influence of the catalysis reaction time between ALP and AAP. The

photocurrent intensity of the FPEC electrode was obtained in 10 mM Tris-HCI
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solution (pH 9.8) containing 0.1 mM Mg(NOs), and 20 nM T-DNA. Incubation time
for CHA process, 2.5 h; Applied potential, —0.3 V; C—DNA concentration, 1.5 pM;
AAP concentration, 10 mM; SA—ALP concentration, 0.1 mg/mL. Error bars represent

the standard deviation of three parallel experiments.
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(7) Comparison of various analytical methods for DNA detection

Table S2. Comparison of various analytical methods for DNA detection

Analytical methods Linear range Detection limit  Reference
Electrochemiluminescence 10 fM—-0.5 nM 1.4 ™M 1
Electrochemiluminescence 0.1 pM—10 nM 0.1 pM 2

Electrochemistry 1 fM—1 nM 0.43 tM 3
Electrochemistry 1 pM—100 nM 0.9 pM 4
Colormetry 10 fM—-50 pM 2.6 tM 5
Colormetry 50 fM—35 pM 50 ftM 6
Fluorescence 10 pM—100 pM 10 pM 7
Fluorescence 0.5 nM—140 nM 0.29 nM 8
PEC 5 ftM-10 pM 2.2 tM 9

PEC 0.1 fM—100 pM 0.052 fM This work
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