New insights on nuclear architecture and DNA repair gained from quantitative analysis of mFISH data
Chromosome aberrations are illegitimate rearrangements of the genome involving large (>1 Mb) DNA fragments and occurring during the early part of the cell cycle.  Such large-scale structural changes are frequently associated with genetic diseases or cancer and are the signature of DNA damaging agents such as ionizing radiation. Many chromosome aberrations can be detected by combinatorial painting assays such as multiplex fluorescence in-situ hybridization (mFISH) or spectral karyotyping (SKY). 

In this talk I will present two examples of how computational approaches can help obtain biological information from distributions of radiation induced chromosome aberrations. In the first example our group analyzed chromosome aberrations to characterize any systematic spatial clustering of chromosomes. We found two clusters of chromosomes, {1,16,19,21, 22} and {13,14,15,21,22} whose members appear on average closer to each other than randomness would predict.  In a second example we analyzed a similar data set using CAS (chromosome aberration simulator) and the graph-theoretical concept of cycles to investigate chromosome aberration formation pathways. We concluded that cycles can distinguish between different mechanisms of chromosome aberration production and that the breakage-and-reunion pathway dominates homology-based mechanisms of aberration formation.  
