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Synthetic redox relays represent a challenging reagentless alternative to direct electron transfer 

(ET) approach for biomolecules (i.e. enzymes, aptamers, DNA …) coupling to electrodes. In this context, 

dendrimers may be an alternative efficient tool for surface modification and immobilization/wiring of 

biomolecules to the electrode. Herein, poly(amidoamine) dendrimers of third generation (G3-PAMAM) 

with a diameter of ~ 3.6 nm and 32 primary amine surface groups were used. These structures can be 

easily attached to the electrode and further on-surface functionalized with for example, redox active 

moieties (Figure 1). Impressive ET properties of the methylene blue (MB) redox centers immobilized on 

the periphery of the G3-PAMAM and the gold electrodes has been observed, with rate constants 

exceeding 267±1s -1 (under optimal conditions of a low, submonolayer surface coverage excluding intra-

molecular interaction between dendrimers) [1]. 

 
 Figure 1. Schematic representation of HOX electronically wired to the electrode by the MB-modified 

dendrimer 

Afterwards we studied electronic wiring of the glucose oxidizing enzyme, hexose oxidase 

(HOX). With covalently bound Flavin Adenine Dinucleotide (FAD), HOX might be a more reliable 

system for investigation of the MB-dendrimer wiring properties, since no artifacts associated with free 

(not protein-bound) FAD could be expected. Immobilization of the negatively charged HOX (pI of 4.7) 

on the MB positively charged surface allows strong electrostatic interactions without affecting the 

enzyme structure and biocatalytic properties in reaction with D-glucose. The apparent Michaelis constant 

(KM) of 6.6 mM [2] was higher than the 2.7 mM and 2.3 mM found for HOX in solution [3] and directly 

wired to the electrode [4] respectively. This increase in KM extends the linearity window of the current-

glucose concentration dependence and allows promising applications in food analysis or biofuel cell 

development. This is a versatile platform that can be further developed for example for the selective and 

sensitive detection of biomarkers (essential for early diagnosis of diseases) by the covalent coupling of 

DNA. 
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