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Experimental
Materials and reagents

All reagents were of analytical grade and used without further purification.
Bi(NO3);-5H,0, (NH4)¢Mo4-4H,0 and SC(NH,),, KI, ethanol, ethylene glycol (EG)
were purchased from Sinopharm Chemical Reagent Co., Ltd (www.sinoreagent.com).
TOB aptamer probes were ordered from Shanghai Sangon Biotech Co., Ltd. (Shanghai,
China). The sequence of the TOB aptamer is 5'-GGG ACT TGG TTT AGG TAA TGA
GTCCC-3'. Phosphate buffered solution (PBS, 0.1 M) were prepared by mixing stock
standard solutions of NaH,PO, and Na,HPO,. Ultra-pure water (18.25 MQ-cm) is
utilized through all the experiments.

Apparatus

Bruker D8 Advance diffractometer was used to conduct the X-ray diffraction (XRD)
under the Cu Ka irradiation. And the ESCALAB 250Xi was used to conduct the X-ray
photoelectron spectroscopy (XPS). UV-visible (UV-vis) spectrophotometer, an
instrument for collecting the materials’ Diffuse reflection spectra (DRS), was operated
with the help of BaSO, as reference. And finally, scanning electron microscopy (SEM)
and transmission electron microscopy (TEM) are two methods for characterizing the
form of different specimens.

Preparation of materials

Preparation of Ti;C;: 2 g of as-purchased Ti;AlC, powders were slowly immersed in
40 mL HF and stirred for 48 h to remove Al layer for obtaining Ti;C,. The mixture was
centrifuged and washed with deionized water several times until the pH > 6, then dried
at 80 °C. Then, pristine Ti;C, was intercalated by 30 mL dimethyl sulfoxide (DMSO).
The mixture was continuously agitated for 18 h. Thereafter, the mixture underwent

sonication for 1 h, and then centrifuged and dried at 80 °C.



Preparation of MoS;: (NH4)¢Mo0,4-4H,0O and SC(NH,), were dissolved in deionized
water under stirring. Then, they were transferred to a 100 mL Teflon-lined stainless
steel autoclave, and heated at 200 °C for 24 h.

Preparation of Ti;C,-MoS,/BiOIl heterojunction: Appropriate KI is dissolved in HO
solution. Then, an appropriate Bi(NO;);-5H20 and the synthesized MoS,, Ti;C, are
slowly added to the suspension obtained above and continuously stirred for half an
hour. The mixed solution was heated at 180 °C for 24 h in 100 mL Teflon-lined
autoclave. Finally, the product is continually washed three times together with
deionized water and ethanol, and then dried at 60 °C for 12 h. MoS,/BiOI-6% was

preparated without adding the Ti;C, by the above process.



MoS,/BiOI-3%
MoS,/BiOI-6%
MoS,/BiOI-9%

5 30 45 60
2 Theta/degree

Intensity(a.u)

Figure S1. XRD spectrum of MoS,/BiOI-3%, MoS,/BiOI-6% and MoS,/BiOI-9%

composites.
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Figure S2 Photocurrent responses of the MoS,/BiOI-X composites in 0.1 M PBS.



3 | o
0 =
2 <3t
i <
: E!
2 >
& | 2 |
2 5
530 2
= S
2 ] 2
0 n-l(] — 1 N 1
1 2 3 4 5 0 150 300 450
number of photoelectrodes Time (s)
E WL \}\ NI,« sl /\ .
3] = 3
< <
3 <
= =
- 2F ~ 2 F
2 £
S W
= =
o Ir g1
2 ]
= 2
0 1 1 1 1 1 m 0 1 1 1 1 1
02 -01 00 01 02 03 5 6 7 8 9
E/V (VS.SCE) pH

Figure S3. (C) repeatability and (D) stability of the PEC aptasensor based on
aptamer/Ti3C,-MoS,/BiOI-6% for TOB detection; Influence of different reaction
parameters on the photocurrent response of the electrode. (C) the bias potentials, (D)

different pH values in 0.1 M PBS containing 0.1 M AA.
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Figure S4 TGA of Ti;C,-MoS,/BiOI-6%.
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Figure S5 LC-MS for TOB.
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Table S1 Comparison of different methods for detecting TOB. LOD: limit of

detection.
Linear Range LOD
Method Ref.
(ng.mL"")

Electrochemical 0.01-5 6.79 pg.mL-! 1
PEC aptasensor 0.005-5 2 pg.mL-! 2

Quartz crystal
0.036-0.315 12 pg.mL"! 3

microbalance
PEC aptasensor 10.5-105 8.99 ng.mL"! 4



PEC aptasensor 0.001-40 0.5 pg.mL-! This work
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