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Scheme S1: Synthesis of hCy2 and hCy2-NHS. 
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Scheme S2 Synthesis of RC-hCy2-Cyt c biohybrid. 

 

Figure S1 (a) Absorption spectra in H10L0.2 of Dye847 (black) and hCy2 (red); (b) Emission spectra in H10L0.2 of Dye847 

(black, λexc = 775), hCy2 (red , λexc = 680). 

 

Figure S2: (a) Absorption spectra of the first (red) and second (blue) fractions eluted from the size exclusion 

chromatographic column; (b) Absorption (arbitrary scale) spectra of RC (black), Cyt c3+ (red) Cyt c2+ (blue), hCy2 (magenta) 

and the RC-hCy2-Cyt c biohybrid (green). 
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Figure S3: Emission spectra of hCy2 (black) and RC-hCy2-Cyt c (red) in H10L0.2 using λexc = 680. 

 

Figure S4: Left panel, SDS-PAGE gel electrophoresis of RC-hCy2-Cyt c, RC and MW markers: 20 µg were loaded for 

both RC and biohybrid. Right panel: calibration curve reporting the logarithm of molecular weight of markers bands 

versus the relative migration distance Rf. 

The exact masses of the H, M and L subunits are 28, 34 and 31 KDa, respectively.1 However, 

literature reports that the hydrophobic M and L subunits undergo an increase of the electrophoretic 

mobilities, reaching apparent MW values of 23 and 21 KDa respectively.2 In our gel, the apparent 

MW of H, M and L are slightly higher both in the native RC and in the biohybrid as shown in Table 

S1. These discrepancies are due to the well-known difficulty of denaturing membrane-bound 

proteins and to the different amount of SDS molecules that proteins can bind.3 Moreover, two 

bands at 76 and 89 kDa are observed for RC, likely related to residual non-denatured RC. At least 

four additional weak bands at 48, 53, 67, 88 kDa can be distinguished in the biohybrid lanes and, 

although their attribution to specific biohybrid structures would be questionable, their presence 

supports that bioconjugation occurred involving all three RC subunits. 
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Table S1. Rf values and calculated molecular weights of bands detected in the SDS-PAGE of native RC and RC-hCy2-

Cyt c. 

 

 

Figure S5: Absorbance changes at 550 nm for 0.8 µM RC in H10L0.2 mixed with Cyt c2+ (1:20) and dQ 50 µM The sample 

was flashed 6 times every 50 ms. 

Rf for RC  Calculated MW Rf for RC-hCy2-Cyt c  Calculated MW 

810 23 (L) 777 25 (L) 

754 27 (M) 718 29 (M) 

671 33 (H) 670 33 (H) 

350 76 524 48 

328 80 488 53 

  398 67 

  290 88 
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Figure S5: Electrochemical setups used to evaluate (a) the hCy2 antenna effect in RC-hCy2-Cyt c3+ and (b) the 

photocurrent density of RC-hCy2-Cyt c2+ or a mixture of RC and Cyt c where cytochrome is used as the electron donor. 

Table S2: Kinetic parameters of the charge recombination reaction for RC, a mixture of RC and ascorbate, and RC-

hCy2-Cyt c3+. 

Parameter RC RC+ asc RC-hCy2-Cyt c3+ 
ΔAtot 52±1 56±3 52.5±0.1 
As 22.8±0.9 27±1.0 3.6±0.1 
Ks 4.4±0.1 4.7±0.1 0.8±0.1 
kf 10.0 10.0 10.0 
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