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Figure S1. (Top) Fourier-transform infrared (FT-IR) spectra of TiO2-OA (oleic acid), TiO2-3HAP 

and TiO2-NH3
+ (= TiO2-DHA), as indicated.  (Middle) FT-IR spectra of RuP, TiO2-NH3

+ (= TiO2-

DHA) and RuP-TiO2-NH3
+, as indicated. The peak marked with “*” correspond to the phosphonate 

groups of RuP. (Bottom) Reference FT-IR spectra of 3HAP and DHA. The peak marked with “#” 

correspond to the N-H vibration.  
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Figure S2. TEM image (Left) and size distribution histogram (Right) of the TiO2-NH3
+ nanocrystals. 

The histogram was prepared from the measurements of 300 nanocrystals randomly taken from the 

TEM images. The size of the TiO2-NH3
+ nanocrystals was evaluated to be 5.8 ± 1.0 nm. This 

relatively large size distribution was due to the shape of the nanocrystals, which deviate from a 

perfect spherical shape; the apparent size distribution is increased because two-dimensional 

projection image is taken from TEM. 

 

 

 

Figure S3. Thermal gravimetry (TG) analysis of freeze-dried TiO2-NH3
+ nanocrystals. Weight % 

and the temperature are plotted versus heating time (in min). 
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Figure S4: Zeta potential (blue circles, left axis) and hydrodynamic diameter (red circles, right axis) 

of TiO2-NH3
+ nanocrystals in aqueous solution. The isoelectric point is determined at pH 5.1, 

coinciding with aggregation of the nanoparticles as suggested by the increase in hydrodynamic 

radius. 

 

Figure S5. FT-IR spectra of CdS-OA, CdS-COO-, and CdS-N(CH3)2H+. 
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(B) 

 

Figure S6. TEM images of (A) CdS-OA as synthesised, and (B) X-ray diffraction (XRD) pattern of 

CdS-COO- (black line) and CdS-N(CH3)2H+ (blue line), compared with the reference CdS spectrum 

(black, PDF no. 01-080-0019 10-454).  
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Figure S7. Solution phase UV-Vis absorption spectra of as-synthesised CdS quantum dots: CdS-

COO- (black line) and CdS-N(CH3)2H+ (blue line) in water. 
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Figure S8. Electrostatic surface maps for MtrC1 and OmcA2 calculated using CCP4mg3, with 

potentials scaled from −0.5 V (red, negatively charged) to +0.5 V (blue, positively charged). 
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Figure S9. (A) LC-MS results of purified MtrC with the mass of the main fraction at 75,830 Da. 

MtrC preparations with this mass displayed the electroactive behavior reported in the main 

manuscript with an electroactive coverage of 0.17±0.02 pmol/cm2 (B) LC-MS result of an MtrC 

preparation that resulted in a very low electroactive coverage (<0.02 pmol/cm2). Two fractions are 

visible and the main fraction has a (lower) mass of 75,045 Da. (C) The C-terminus of the engineered 

MtrC sequence with the non-native, engineered sequence in red. The calculated MW of the full 

MtrC protein (with engineered sequence) is 79,925 Da, without the engineered sequence is 75,047 

Da and cleaved after the lysine in the enterokinase protease sequence (underlined) the calculated 

MW is 75,636 Da. 
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