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Background: GEANT4-DNA provides several 
examples to simulate biological damages induced by 
ionizing radiation at the cellular and sub-cellular levels. 
To date, several new biological geometries have been 
modelled. This includes several different cells and their 
optimisation, for example, including the euchromatin 
and hetrochromatin densities in the model, sub-cellular 
structure’s such as the plasmid and chromatin fibre and 
geometries obtained from confocal microscopy1–3. These 
works have focused mainly on the positioning and 
compaction of genetic material in a nucleus rather than 
the specific content of the genetic material.  
Material and Methods: Based on the 
wholeNuclearDNA example in GEANT4-DNA, 
accurate base pair DNA sequencing is used to model 
different genes at the chromatin fibre level. The 
sequenced DNA is looped around histones to create a 
nucleosome which is positioned to create a chromatin 
fibre.  
Preliminary results: The assessment from corrections 
and advances in DNA modelling, as shown in Figure 1, 
and biological events at the gene expression stage 
enabled reliable evaluation of biological damage from 
ionising radiation.   

 
Figure 1: Simulation of 200 DNA base pairs sequenced 
specific to the Col1a1 gene present in a fibroblast cell 
used in the geometry of the chromatin fibre of the gene.  
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