
Nuove prospettive nella Leucemia Linfatica Cronica e nel Linfoma Follicolare  |  Bologna 02 – 03 marzo 2017   |



Neurotrophin-induced effects on mucosal 
melanoma cells after exposure to low and 

high-LET radiations
Charalampopoulou Alexandra



DICHIARAZIONE
Relatore: ALEXANDRA CHARALAMPOPOULOU

Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.

• Posizione di dipendente in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE / CNAO)

• Consulenza ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE / CNAO)

• Fondi per la ricerca da aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE / CNAO)

• Partecipazione ad Advisory Board (NIENTE DA DICHIARARE / CNAO)

• Titolarità di brevetti in compartecipazione ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE / 

CNAO)

• Partecipazioni azionarie in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE / CNAO)

• Altro



Gyneacological melanoma - What do we know?

● Melanomas of the lower 
genital tract are rare and 
aggressive malignancies

● Metastatic tumours and 
highly neurotropic

● Chemo- and radioresistant
● Poor clinical outcome of 

patients → 5-year OS of 35-
70%for vulvar, 13-32% for 
vaginal and 10% for cervical 
melanoma 

(Gadducci A. et al., 2018)



Perineural Invasion (PNI)

(Zhang M. et al., 2018)

(Marchesi F. et al., 2010) (Bucci C. et al., 2014)

Various molecules, including NGF, 
GDNF, NCAM and chemokines, 
secreted by tumor cells and nerve 
cells in the tumor microenvironment, 
promote tumor cell migration toward 
nerves and invasion of the nerves. 

Signal transduction 
pathways activated         by 
neurotrophins. 



Conventional Radiotherapy VS Hadrontherapy

the dose distribution of charged 
particles is favourable

considering the biological 
advantages…

(Davino D. et al., 2016)

(Cern Courier, 2006)



(Fujita M. et al., 2015) 

Low and high-LET radiations induce 
diverse changes in migration and 
invasion of different cancer cell lines



Materials and methods
X-rays

C-ions

Experimental 
setups

Emanuele Frittitta



Cell 
migration

RPMI complete 
medium is added 
in the wells

Cells are seeded 
into the wells

Cells are incubated 
until they form          
a confluent   
monolayer 

Transwell 
migration assay

Scratch 
migration assay

Cells are 
incubated        
for 24h

Cells are seeded 
into the upper 
inserts

Cells are 
counted using 
the microscope

Migrated cells 
are stained 

Migrated cells 
are fixed

Non migrated 
cells are 
removed with     
a cotton-swab

A number  
of cells 
migrates 

RPMI     
enriched        
with 20% FBS   

in the lower 
insert

A scratch is 
performed using 
a pipette tip

The scratch     
closure is monitored      
every 24h

The cell-free area is 
calculated for all 
timepoints



Results

Cell vitality after 
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Cell migration -
Transwell assay 4 Gy C-ion 

irradiated 
cells

4 Gy C-ion 
irradiated 

cells + NT-3 
as inductor

4 Gy C-ion 
irradiated cells     

+ NT-3 as 
chemoattractant

* P<0.05 and ** P <0.01 statistically significant difference



Cell migration -
Scratch assay

* P<0.001 statistically significant difference



Conclusions

➢ C-ions significantly reduce cell viability, proliferation and migration of mucosal 
melanoma cells in a dose-dependent way when compared to photons.

➢ The addition of NT-3 increases cell viability, proliferation and migration of 
mucosal melanoma cells even after the exposure to radiation.This increase is 
more significant after photon irradiation.

➢ NT-3 exhibits a more significant effect when acting as a chemoattractant than 
acting as an inductor.  

What’s next?
➢ Use of other cell lines corresponding to different 
➢ Co-culture tumour cells with neural cells
➢ Use of 3D in vitro models (scaffolds, organoids…)
➢ Use of in vivo models (xenograft mice models, zebrafish…)
➢ Ex vivo experiments using samples from patients’ biopsies 
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