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[bookmark: _Toc28015][bookmark: _Toc4462]Text S1. Optimization of Cadmium Concentration
Although cadmium ion (Cd2+) presents high biological toxicity and will cause oxidative damage to cells, some studies had proved that toxic Cd2+ could exist on the cell wall in the form of precipitation, preventing the spread of toxicity [1]. Several researchers have proved that non-photosynthetic bacteria were able to biologically precipitate CdS nanoparticles on the surface of cells and further implement CO2 to acetic acid by M. thermoaccia-CdS biohybrid systems [2], NO3- to N2O by T. denitrificans-CdS biohybrid system [3]. Therefore, the optimal cadmium concentration that S. oneidensis MR-1 could tolerate was explored firstly in our study, mainly based on the optical density values at 600 nm (OD600). As shown in Fig. S1, with the Cd2+ concentration in the range of 0.02 mM-0.2 mM (cysteine as S source, 0.06 mM-0.6 mM), the OD600 of S. oneidensis MR-1 appeared fluctuation compared with the control group (Cd2+=0.0 mM). When the concentration of Cd2+ was 0.10 mM, the OD600 reached the maximum, denoting that 0.10 mM was the optimal concentration of Cd2+ in S. oneidensis MR-1 bacterial suspension to generate CdS precipitation. Therefore, 0.10 mM of Cd2+ was chosen to form S. oneidensis MR-1/CdS biohybrid system.






Text S2. S. oneidensis MR-1/CdS reaction equations
Electron-hole pair photogeneration:


NO3- reduction to NH4+:

Cysteine oxidation to cystine:

Overall photosynthetic reaction:
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Fig. S1. Cell density (OD600) of S. oneidensis MR-1 inoculated with different concentrations of CdCl2. All the results were the average of tri-measurements with standard error.
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Fig. S2. SEM image of S. oneidensis MR-1 before biosynthesis.
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Fig. S3. UV-Vis spectra of S. oneidensis MR-1/CdS demonstrating a band gap of 2.37 ± 0.05 eV.
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Fig. S4. XRD analysis of S. oneidensis MR-1 biosynthesis CdS was consistent with cubic structure (standard card JCPDS card No. 10-0454).
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Fig. S5. Changes of nitrogen during photocatalytic degradation of NO3- in (a) S. oneidensis MR-1 △MtrC-△OmcA/CdS biohybrid system and (b) S. oneidensis MR-1 △CymA/CdS biohybrid system. All the results were the average of tri-measurements with standard error.


















Table S1 Peptide sequences selection for PRM analysis.

	Entry Name
	Gene Names
	Peptide Sequence

	Q8EG35
	MtrA, SO_1777
	MTPEQVEATLDK
GGNEPMITFGK

	Q8CVD4
	MtrB, SO_1776
	YANQLNTDAVDAK
VDLLGMNLK
LGLDYTYSNSDSNTQVR

	P83223
	FccA, SO_0970
	GEYTGYYVIK
ADAVVIAAGGFAK
FMNEITTR
GESAYLVFDDSIR

	Q8EAC7
	NrfA, SO_3980
	EFLVGVTNER
GLTDPVAIPDISTK
AQAVLGMDMEK

	Q8EIJ1
	NapA, SO_0848
	AGFLTNNIDPNAR
LPADMVVDNDK
VAEVWPAELIAK
LILDATDPLSK
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