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Structure of the talk 

• Why photosynthetic reaction centre (RC)?  
 
• RC immobilization into porous silicon 

 
• RC’s photoactivity 
 
• Electrochemical measurements 
 
• Conclusion 
 

 



Photosynthetic Reaction Centre 
of Rhodobacter sphaeroides 



Photosynthetic reaction centre 
(RC) 



Porous silicon 
(PSi) 

- Semiconductor  
 

- Remarkable optical properties 
 

- Versatile structure presenting large sensing 
area 
 

- Well controllable porosity and average pore 
size 
 



Binding methods 
• Peptide: SPGLSLVSHMQT 
 High hydrophobicity, strong physical attachement  
 No orientation 
 
• APTES: 3-Aminopropyl-triethoxysilane 
 Free NH2- groups on the OXIDIZED surface 
 +GTA (glutaraldehyde) amine-targeted homobifunctional 
 crosslinker molecule 
 Chemical binding through amine groups  
 No orientation 
• MPTS 3-Mercaptopropyl-trimethoxysilane 

Free SH-groups on the OXIDIZED surface 
Direct chemical binding, ORIENTED 



RC bound to porous silicon 

C, N, O peaks +RC 



RC/PSi composites 

Hajdu et al., Porous silicon/photosynthetic reaction center 
hybrid nanostructure, Langmuir, 2012 



RC photoactivity 

-0,2

0

0,2

0,4

0,6

0,8

1

[P
+]

 (µ
M

) 

Idő 0.1 s 

APTES-GTA method 

Peptide method 

Light induced 
absorption change 
measurements (in 
reflexion mode) 
 



Cytochrome turnover measurements 



Binding 
with 
orientation! 
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Electrochemical measurements 

Three electrode arrangement 

 

Working electrode: RC/PSi 

Counter electrode: platinum 

Reference electrode: Ag/AgCl 

  

 

0.1M NaCl 

Mediator: Ubiquinon0 (UQ0) 



Electrochemical measurements 



Electrochemical measurements 



Summary 

• RC binding to PSi 

• RC photoactivity  

• RC accessibility 

• Redox interaction between RC and PSi 
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Thank you for your attention! 
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