
Abstract 

Role of the mismatch base repair and gene mutation in human tumoral cell 
lines exposed to low-energy light ions.  
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In the recent years experimental evidence has shown an incre ased biological 
effectiveness of low-protons and alpha part icles with respect to X-/ gamma-rays for 
several cellular and molecular endpoints (see, for instance, refs. Belli et 
al.,1992,1993,1998; Cera et al., 1997; Folkard et al., 1996). The role of cell cycle 
control proteins in the radi ation injuries as well as the biochemical mechanism s 
involved in the increased effectivenes s of high LET radiation are still poorly 
understood and the available data are co nflicting (see, for instance, Balcer-
Kubiczek et al.,1995; Kroneberg et al., 1997; Yang et al, 1997; Ohnishi et al, 1999; 
Whisnant-Hurst et al., 1999) 

To contribute to understanding of the biochemical mechanisms involved in the cell 
response to the high LET, low-energy acceler ated light ions, we have undertaken a 
systematic investigation of cell inactivation, gene mutation and protein expression 
induced by protons and alpha parti cles with different radiation quality in human 
tumoral colorectal cell lines.  

In the present work we will  report pr eliminary results on cell inactivation and 
(early) p53 expression in DLD-1 (p53 mut; MMR mut) and HCT116 (p53 wildtype; 
MMR mut) human tumoral cell lines irradiated with 60Co gamma rays, 7.7 keV/um 
protons, 80 and 10 4 keV/um helium-4 ions. Experiments are performed at th e light 
ion irradiation facility of the 7 MV CN Van de Graaff accelerator and at the 
Radiobiology Laboratory of the INFN-Laboratori Nazionali di Legnaro, Pad ova-
Italy. Gamma irradiation are carried out at t he 60Co gamma beam facilit y of the 
CNR-FRAE Institute in Legnaro, Padova-Italy.  
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