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“Nothing in life is to be feared, it is only t0 be understood.
Now is the time to understand more, so that we may fear less”.

-Marie Curie-
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ABSTRACT

Glioblastoma multiforme (GBM) is the most common primary brain cancer in
adults with poor prognosis due to the bad response to therapeutic regimens such
as radiotherapy and chemotherapy. lonizing radiation (IR) has been identified as
a crucial treatment for GBM following surgical resection to improve both local
control and survival. Unfortunately, radiotherapy resistance is frequently ob-
served in GBM patients, which is the main reason for the high mortality rate of
cancer patients. Tumours typically recurs due to robust DNA repair, so the mech-
anisms underlying the intrinsic radio-resistance in GBM are rigorously studied.
In the present work are investigated two different approaches to evaluate their
radiosensitizer effects in GBM cells. A first study, more detailed, in which a
natural molecule is used, and a second, still ongoing, in which nanotechnology
is tested. Previous studies of my research group reported N°-isopentenyladeno-
sine (iPA), a naturally modified adenosine harboring an isopentenyl moiety, has
shown several antiproliferative effects on GBM cell lines.

In this study has been shown the potential of iPA treatment at micromolar con-
centration, in combination with IR, enhance radiotherapy sensitivity of GBM
cells. The combined treatment significantly attenuated the repair of radiation-
induced DNA damage by inhibiting both the expression and irradiation-induced
foci formation of RADS51, a key player in the homologous recombination repair
process, leading to persistent DNA damage, as reflected by an increase of y-
H2AX foci. These data suggest that iPA could function as a promising radiosen-
sitizer agent for GBM cells.

We are currently evaluating the effectiveness of new approaches such as the use
of gold nanoparticles (AuNPs). AuNPs are actively under study and hold prom-
ise to improve the treatment response to radiotherapy. AuNPs, specifically na-
noprisms (NPrs) have been tested in two several GBM cell lines. The AuNPs act
by photothermal therapy (PTT), an efficient method of inducing localized hy-
perthermia aiming to selectively kill tumor cells. Preliminary data, show that
AuNPrs at low concentrations have no toxic effects in GBM cells and when
combined with different radiation doses, have an encouraging radiosensitizing
effect. Therefore, it is our interest to study the synergistic effects of iPA together
with AuNPs in order to develop a promising strategy to extend the efficacy of
radiotherapy in GBM cells.



