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Reagents
[bookmark: OLE_LINK126][bookmark: OLE_LINK127][bookmark: OLE_LINK130]Chemically pure ZnSO4, and N,N-dimethyl formamide (DMF) were purchased from Sinopharm Chemical Reagent Co., Ltd. Adenosine triphosphate (ATP), uridine triphosphate (UTP), guanosine triphosphate (GTP), cytidine triphosphate (CTP) were purchased from Sangon Biotech Co., Ltd (Shanghai, China). Aptamer with the following sequence: Aptamer with the sequence of 5′-ACC TGG GGG AGT ATT GCG GAG GAA GGT-3′ was purchased from Sangon Biotech Co., Ltd (Shanghai, China). Aptamer stock solutions were prepared with 50 mM Tris–HCl buffer (pH 7.4, containing 0.1 M NaCl, 0.2 M KCl, 5.0 mM MgCl2 and 1.0 mM EDTA) and kept frozen in dark. Phosphate buffered solution (PBS, 0.1 M,7.4) was used as the supporting electrolyte, which was prepared by mixing stock standard solutions of NaH2PO4 and Na2HPO4, and adjusted the pH with 0.1 M H3PO4 or NaOH solution. Graphite was purchased from Qingdao Tianhe Graphite Co., Ltd. GO was prepared using modified Hummers method from graphite powders[23]. All chemicals and solvents were at least of analytical grade and used as received without further purification. Milli-Q ultrapure water (Millipore, ≥18MΩ cm) was used throughout.
Apparatus
Transmission electron microscopy (TEM) image was taken with a JEOL 2100 transmission electron microscopy (JEOL, Japan) operated at 200 kV,Scanning electron microscopy (SEM) images and energy-dispersive spectra (EDS) were performed on a Hitachi S4800 scanning electron equipped with an energy-dispersive spectrum (EDS) spectrometer (INCA x-act, UK). X-ray diffraction (XRD) analysis was conducted on a Bruker D8 diffractometer with high-intensity Cu Kα (λ = 1.54 Å). The Raman spectra and X-ray photoelectron spectroscopy (XPS) were surveyed with a microscopic confocal Raman spectrometer (RM 2000, England) and X-ray photoelectron spectrometer (PHI 5000 VersaProbe, Japan), respectively. 
All the electrochemical and PEC measurements were conducted using CHI660 B electrochemical analyzer (Chen Hua Instruments, Shanghai, China) and recorded by a conventional three-electrode system where a ITO conducting glass (1 cm × 0.5 cm) was used as working electrode, a Ag/AgCl (saturated KCl solution) as reference electrode and platinum wire as counter electrode, respectively. The PEC measurement was performed in 0.1 M PBS at 0 V, and a 250 W Xe lamp (Beijing Trusttech Co. UV-cut filter) of 100 mWcm−2. Electrochemical impedance spectroscopy (EIS) was performed in a 0.1 M KCl solution containing 5 mM Fe(CN)63/4 with a frequency range from 0.01 Hz to 10 kHz at 0.23 V, and the amplitude of the applied sine wave potential in each case was 5 mV.
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Fig. S1. Time-based photocurrent response of thermal treatment of ZnSO4 under the temperature of 930℃ and ZnSO4/GO mixture under the different temperature of 700℃ in 0.1 M PBS (pH 7.4) under visible irradiation.



Fig.S2


[bookmark: OLE_LINK156][bookmark: OLE_LINK157][bookmark: OLE_LINK180][bookmark: OLE_LINK181][bookmark: _GoBack]Fig. S2. Photocurrent responses of the aptasensor towards 200 nM ATP, 1 μM GTP, 1 μM UTP, 1 μM CTP and the mixture containing 1 μM GTP, 1 μM UTP, 1 μM CTP, and 200 nM ATP.


Fig.S3



Fig. S3. Long-term stability of the PEC biosensor stored at room temperature over 20 days in 0.1M PBS after incubation with 100 nM ATP. 
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