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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  Crossing over between pairs of homologous chromosomes plays a critical role in meiosis and 
sexual reproduction in most organisms.  The objectives of this project are a) to investigate the means by 
which organisms ensure that each chromosome pair enjoys at least one crossover; and b) provide 
undergraduate students with experience with molecular biology techniques and experimental design. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: Meiosis is the specialized cell division through which 
diploid eukaryotes produce haploid gametes; fusion of two haploid gametes restores diploidy in the next 
generation.  During meiotic prophase, DNA crossover events occur between pairs of homologous 
chromosomes.  In most eukaryotes, these crossovers play an vital role in directing proper chromosome 
segregation at the first meiotic division.  Interestingly, despite their importance most organisms average 
only a few (1-3) crossovers per chromosome (or chromosome arm).  This indicates that crossing over 
must be tightly regulated, to ensure that each chromosome pair enjoys the “obligate crossover” necessary 
to direct proper meiotic chromosome segregation.  However, little is known about this regulation is 
exerted.  Meiotic crossing over is a multi-step process (initiation; intermediate formation; intermediate 
resolution); regulation could be exerted at any or all of these steps.  This proposal seeks further 
understanding of the regulation of crossing over in the budding yeast Saccharomyces cerevisiae.  
Physical analyses of chromosomes of various sizes (intact, bisection, fusion) will seek to determine 
whether yeast ensures the formation of the obligate crossover through regulation of recombination 
initiation.  A chromosome-wide SNP-based assay for recombination will be used to generate high-
resolution recombination maps of yeast chromosomes of varying sizes; these data will be used to 
determine whether the mode of recombination intermediate resolution is regulated.  These studies will 
involve undergraduate students at a significant level, and students will gain experience with traditional 
and high-throughput molecular biology techniques, as well as with experimental design and data analysis. 
EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, 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.  Do not include proprietary or confidential 
information.  This may be distributed before the funding decision has been finalized. 
Successful completion of sexual reproduction in animals requires a partitioning of chromosomes into the 
gametes (sperm and eggs), such that each gamete has half as many chromosomes as the starting cells.  
Fusion of two gametes at fertilization then restores the parental number of chromosomes.  Surprisingly, 
this chromosome partitioning is imprecise in humans – in 10 - 30% of pregnancies the embryo has an 
incorrect number of chromosomes, typically leading to pregnancy loss or developmental defects such as 
Down syndrome among embryos carried to term.  The objective of this project is to better understand the 
means through which organisms carry out this chromosome partitioning.  Partitioning requires the 
formation of physical connections known as crossovers between pairs of chromosomes.  However, little 
is known about how organisms ensure that each chromosome pair forms at least one crossover.  The 
proposed research will use the techniques of genetics and molecular biology to determine what stage(s) of 
crossover formation are regulated.  The long-term objective is to establish an active research lab 
involving undergraduate students in the study of the mechanisms through which organisms regulate this 
important chromosome partitioning.  


