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Objectives:
Guanosine (G) and its derivatives have a high 
potential for self-recognition and self-assembly, 
as well as the recognition ability for other 
biologically important molecules. These 
properties will be explored in detail with the 
goal to increase the knowledge on basic 
principles of G-assembly, to synthesize new 
optimized materials, and to explore their 
electronic and optical properties. Novel 
reproducible and well ordered supramolecular 
structures will be designed to serve as 
molecular-scale architectures for new hybrid 
molecular electronics. The key innovation is in 
merging the biorecognition properties of G-
based materials with their promissing
electronic properties, which opens up a wide 
range of possible nanotech and biomedical
applications.

Cover story: A. Ciesielski 
et al report how STM was 
used to visualise the metal-
templated reversible 
assembly/reassembly
process of N9-alkylguanine 
monolayers. Changes in 
pH switch the structures 
from highly ordered G-
quartets to G-ribbons.

Working Group 1
"Synthesis, characterization and optimization" concentrates on designing novel
guanosine-based materials and their subsequent investigation and characterisation of 
structure and properties. WG 1 has the following tasks:
(i) To produce the materials and tailor their functionalization for recognition of other 
interacting materials; (ii) To disseminate the results to other WGs and to an audience as 
large as possible; (iii) To intensively interact with WG 2 in order to fully explore the newly 
designed materials; (iv) To design novel optimised materials for molecular electronics 
required by WG 4.

Working Group 2
"Theoretical modelling, analysis and prediction" provides the necessary theory-based 
predictions and understanding of processes involved in G-assembly, ion binding, and 
electro-optical mechanisms. Its main tasks are:
(i) To develop and apply theoretical and computational methods to investigate the 
structure, dynamics and charge transfer in G-based wires; (ii) To ensure full cooperation 
and support of WG 1 and WG 3 in order to meet the requirements of WG 4.

Main Achievements:

Kick-off meeting of the WGs in Debrecen, Hungary in March 2009.

Guanosine molecules self-assemble 
into planar G-quartets (top view).

Working Group 3
"Biochemical and biorecognition properties“ is investigating the control of self-assembly of long G-rich 
sequences through the design of the variety of G-quadruplex topologies (one-strand, two-strand, or 4-strand). 
Further, the potential of G-based materials to differentiate between various biomolecules will be investigated. By 
adding new functional groups the recognition process will be fine-tuned to specific molecules and interactions. The 
use of added functional groups will be exploited, however, also to attach specifically to metal electrodes and special 
conducting polymers that may behave as interconnects in truly nano-scale self-assembled circuits. WG3 has the 
tasks:
(i) To investigate these properties with a variety of bio-chemical tools and characterization techniques; (ii) To 
disseminate its results to other WGs and to other interested audiences especially in the biochemistry and 
biomolecular fields; (iii) To design and explore novel assemblies with an emphasis on biomolecular recognition to 
be used in future biomedical applications.

Stacking of G-quartets produces a 4-fold helix, the G-
quadruplex with a central ion channel (side view).

Working Group 4
"Applications in molecular electronics" Once controlled surface-deposited G structures 
with interesting electronic properties are obtained in a reproducible way, they will be 
explored for possible applications ranging from biomolecular sensing to light emitting 
diodes, photo-voltaic cells, and molecular memory storage. The originality of this approach 
is in using a large combination of biologically relevant materials in a controllable way and 
the exploration of functionalized bio-components in biomedical applications. WG4 has  the 
following tasks:
(i) To inspect and evaluate the input of three previous WGs; (ii) To explore all provided 
materials for possible applications; (iii) To find a link to interested industrial partners, 
explore their needs; (iv) To give directions for application-oriented future research to all 
other WGs.

AFM image of G-wires connecting two 
gold particles. 

Publication of a Special Issue “G-quadruplex 
Nucleic Acids” of the Journal of Nucleic Acids. 
Lead guest editor: R Eritja (Barcelona, Spain), 
22 papers, July 2010.

Organisation of 1st Training School on 
“Fundamentals of Guanosine assembly and 
Quadruplex formation” in Ischia, Italy in Oct 
2009 with 10 lecturers and 51 participants.

Lively cooperation in scope of STSM: 13 missions
accomplished in first 1,5 years.

PhD student N. Maani Hessari won prestigious Roche 
Research Award for best doctoral research project
(Design and Prediction of Quadruplex Architectures) in 
molecular biosciences at Univ. of Ulster, UK in Nov 2009. 

Action’s web site www.g4net.org with Action purposes, 
participating teams, events, positions available.


