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Abstract

It is essential for cells to duplicate their genetic infation with high fidelity ad to preserve the integrity

of the genome in order to grow and develop prigpe®ne of the key factors in the duplication and
maintenance of DNA is the eukaryotic single-strand DNA (ssDNA) binding protein, Replication Protein
A (RPA). RPA is a heterotrimeric complex composédne large, one medium, and one small subunit,
called RPAL, RPA2, and RPAS, respectively (FigureThis protein complex was originally isolated as

a factor essential for eukaryotic DNA replication andrissent in all eukaryotes examined. RPA has also
been demonstrated to be essential for DNA repair, DNA recombination, and cell cycle regulation.

Figure 1: Hypothetical structural representation of

RPA. Although the structure of the entire RPA complex
is currently unknown, the structures of the individual
DNA binding domains have been solved previously.
The structures of the DNA binding domains in RPA are
shown. Domains in RPA1 are labeled in green, RPA2 in
blue, and RPA3 in red. Unstructured linker regions are
represented with dotted lines, and the blue circle
containing P represents the phosphorylation domain of
RPA2. The winged-helix structure at the C-terminus of
RPAZ2 is designated by wh. An eight mer ssDNA is
shown bound to DNA binding domains A and B of

wh F RPA1.

The major biochemical activity of RPA is to biadd protect ssSDNA; however, it is becoming clear that
the importance of RPA function lies beyond its intéoas with DNA. It is unclear how ssDNA binding
affects RPA function in the cell and which regi@ms important to coordit@and regulate various

cellular functions of RPA. | have used a knockdfreplacement strategy to examine cellular phenotypes
of RPA mutants and to identify regions of hamRPA important for its various functions.

One way in which RPA may coordinate cellular fuos is through post-translational modifications.
RPA2, the middle subunit of RPA, is phosphorylated at its N-terminus in a highly regulated manner,
especially after DNA damage. It is unclear howggtmrylated RPA participates in the response to DNA
damage. | have beetilizing the budding yeas§accharomyces cerevisjde understand the

contribution of phosphorylain to RPA cellular function.

Finally, a novel RPA2 homolog, called RPA4, has been found in human Eeifssubunit can substitute
for RPA2 to form an Qalternative® RPA complexéminteract with ssDNA. | have been able to
demonstrate that RPA4 prevents progression thrtheghell cycle. This is an exciting finding,
considering that RPA4 is expressed predominanthonproliferative cells, whereas RPA2 is found
predominantly in cell lines, which are proliferative by nature.



