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The treatment of squamous cell carcinoma of the aerodigestive tract (SCC) by standard radiotherapy is challenging because of the proximity of organs at risk. Due to its higher precision in tumor targeting, protontherapy could become the treatment of choice

for SCC. Additionally, recent studies have shown that proton irradiation suppresses angiogenic genes and impairs tumor cell invasion/growth.

We investigated the effectiveness of single and multiple proton (P) versus photon (X) irradiations in SCC cells on their proliferation potential and on the expression of genes / proteins involved in proliferation, (lymph)angiogenesis, metastasis and anti-tumor

immunity.
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Cell proliferation after a single or multiple proton (P) or ACTIVITY
photon (X) Irradiations at 2 Gy or 8 Gy. In CAL33 cells, VEGF-C protein levels increased in a dose- Irradiation by either X or P stimulated the activity of the VEGF-C promoter
Both P and X fradiations acutely and chronicly affected dependent manner following both P and X irradiations. especiall inyCAL33 cells surviving to multiple X):rradiations (6 -anz 18-fold
cell growth and cell viability as measured by cell Furthermore, they were significantly lower after P incr:'easeyres ectivel <0.001) I\iljutation or:’ the NF-xB bindin- site (I\;IUT)
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5<0.05 types of radiations had no effect on the basal VEGF-C promoter activity in non-irradiated cells.
' However, in cells surviving to Ml by P and X, the activity of the MUT, as
compared to WT, promoter was significantly decreased (by 33%, p=0.004 and
by 30%, p=0.027, respectively).
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8 CT, control (tumors generated by non-
irradiated cells); (D) Murine LYVE1, PDPN
and PROX1 mRNA levels in xenografts.
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CONCLUSIONS:

In vitro results:

non-favorable (black) outcomes; *, significantly different expression
levels after low, as compared to high dose(s) of either P or X irradiation;
#, significantly different expression levels after either low or high dose(s)
of P, as compared to X irradiation.

- Protontherapy leeds to lower expression of factors involved in (lymph)angiogenesis, inflammation and immune tolerance.
- Acquisition of less aggressive phenotype after protontherapy

In vivo results:

- VEGF-C mRNA levels increase in a dose-dependent manner and with the irradiation number, except in the cells surviving after three proton irradiations.
- Subcutaneous xenograft of proton-irradiated cells generate tumors with less lymphatic vessels than the tumors obtained by photon-irradiated cell xenograft

Patient studies:

- Relapsed tumors (after photontherapy) present a marked expression of genes involved in lymphangiogenesis/metastasis.

These observations suggest that photontherapy would lead to less pronounced lymphangiogenesis/metastasis, as compared to photontherapy.

o P
s IRCAN

NN

Centre Antoine-Lacassagne

Centre Régional de Lutte contre le Cancer

H Hospitalier
%Cé . I ' Universitaire

|||=| !nserm "’l} UN‘\/_ QSH—E .....;‘o...

Centre

Institut national
de la santé et de la recherche médicale

VELY'MPH COTED'AZUR ~:::-

(7¢)
(<b)
-
4
e
(=
o
P
S —
n
<k}
S
(<b}
(/7]
(/7]
©
o
b<b)
=]

de Nice




