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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded. Use only  single-spaced, 12 point 
Times New Roman font. See instructions.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)    We will develop a new statistical method, based on the emerging field of algebraic statistics, 
to detect physical proximity of chromosomes during the G0/G1 phase of the cell cycle. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: During the G0/G1 phase of the cell cycle chromosomes 
are organized into subnuclear regions called chromosome territories. The positions of these territories are 
determined at mitosis and are believed to be preserved during most of the cell cycle. The physical 
proximity between chromosome territories has been associated with different cellular processes and it has 
also been found to play a key role in the formation of recurrent translocations found in some cancers and 
genetic diseases. Chromosome proximity can be estimated by properly analyzing the frequency of 
chromosome rearrangements after exposure to radiation. When radiation tracks cross the cell nucleus 
they introduce chromosome rearrangements. It has been hypothesized that chromosomes that are in close 
spatial proximity form rearrangements more often than those that are far apart. In this proposal we will 
develop a new computational method to analyze the frequency of chromosome rearrangements in human 
lymphocytes after exposure to gamma rays or iron ions. This method is based on the theory of algebraic 
statistics of contingency tables. For each subset of (up to five) chromosomes, we first associate a 
multidimensional contingency table to summarize the data of chromosome exchanges. Then we choose 
an independence model representing the interaction of the chromosomes based on the exchanges among 
these chromosomes. Those contingency tables with the same sufficient statistic as our summary table 
form the set of all lattice points in a convex polytope. To test the fit of the data to this model, we run  a 
Markov-Chain on this set to draw random tables. The method assigns significant p-values to the groups 
of chromosomes in physical proximity.     
EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the potential 
public benefits of the project relevant to California.                                                                                             
During the early phase of the cycle of the human cell chromosomes are confined to regions called 
territories. The position of these territories has been associated with a number of biological phenomena 
(such as transcription and cell differentiation) as well as with the frequency of certain chromosome 
rearrangements observed in some genetic diseases and in cancer.  Despite these important implications 
for human health the position of these territories remains largely unknown. In this project we propose to 
develop a statistical method, based on the emerging field of algebraic statistics, to help uncover proximity 
between chromosomes. Our goal is to find groups of chromosomes that are found in close physical 
proximity. We will analyze data provided by the Cornforth laboratory (UT Galveston Medical branch) on 
healthy lymphocytes. The techniques developed in this project will be used on other data sets available to 
us (e. g. fibroblasts cells). Once the techniques have been properly implemented they will be made 
publicly available through the web so that other groups can use them in their research.   


