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(getransport in DNA duplex has been extensively studied

during these past dozens of years since its discovery.! Due to the
ni-stack of the bases forming the double helical structure of DNA,
positive charge (hole) or negative charge (electron) can migrate
along the macromolecule.? The detection of oxidative lesion in
DNA, potentially leading to cancer formation, through charge

transfer has been envisaged.3
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Introduction : Charge Transport through DNA

The use of iridium complexes as charge donor allows the
migration of positive charge (hole transfer HT) and negative

Apart from the canonical form of DNA, the double helical structure, DNA molecule can also be folded
into G-quadruplexes (G4). In the 60, it has been demonstrated that four guanines can self-assemble into

charge (electron transfer ET) through DNA.*
Positive charge migration through DNA :
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Negative charge migration through DNA :
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a G-quartet, stabilized by Hoogsteen like hydrogen bonds.> In regions rich in guanine bases, a series of

planar G-quartets stack with each other forms the G-quadruplex.®
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The charge transfer in duplex DNA is known for at least twenty years but the research in charge
transport through G4 is still in its infancy.

Goal

/Inthis project, we will

as a charge donor and a cyclopropylamine uridine as a probe.

G4 oligonucleotides ! /

parallel

Before we begin the study of charge transport in G4, we will first demonstrate that our charge injector can
induce charge transport and our probe can detect the charge, in duplex DNA. This will constitute our proof of

concept.

study the charge transfer phenomenon in a G-quadruplex fixed in a particular
conformation, thanks to a peptide template. In order to study this phenomenon, we will use a iridium complex

Proof of concept

We first need to prepare two sets of duplex DNA, with one strand containing the charge injector and

the other strand containing the probe.

Charges transport experiments in duplex DNA

The observed results concurred with the observations in the literatture.” Now that we have validated our proof
of concept, the next step is to study the charge transfer phenomenon in G4.

After irradiation, the duplex DNA undergoes an enzymatic digestion, finally an HPLC analysis permits to
qguantify the decomposition rate of the probe.
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Future work

Firstly, we need to prepare the peptide template before adding the oligonucleotides in order to form

a parallel G4.
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Then we will start the charge transfer experiments in G4, using the G4 previously prepared.




