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A.	Personal Statement

My lab performs basic research in the area of chromosome replication dynamics and checkpoint regulation using a wide range of molecular, biochemical and genetic approaches in S. cerevisiae. Our studies are relevant to the Cancer Center’s mission as defects in DNA replication and DNA replication under stressful conditions can cause genome instabilities that directly contribute to cancers. One major focus is on the regulation of DNA replication in the context of chromatin structure and nuclear organization. A second major focus is on checkpoint regulation of replication origins and replication fork restart mechanisms. I have also been involved in technology development. I pioneered the use of ChIP for the analysis of replication initiation and replication fork progression and was a co-inventor of ChIP-chip. These methods are widely used by cancer researchers. More recently, we have developed BrdU-IP-chip for replication analysis and a quantitative version is in development. Our current focus is on the role of the yeast Fox transcription factors in regulating replication origins. We are pursuing the hypothesis that Fox proteins regulate the spatial organization of replication origins within the nucleus, which determines their replication dynamics.

B.	Positions and Honors

Positions and Employment
1985-1987	Research Assistant in the lab of Dr. Christopher West, University of Florida, Gainesville, FL
1988	Research Technician in the lab of Dr. Alvin Markowitz, The University of Chicago, Chicago, IL
1989-1993	Graduate student in the lab of Dr. Daniel Gottschling, The University of Chicago. Chicago, IL
1994-1999 Postdoctoral Fellow, Massachusetts Institute of Technology, Cambridge, MA
1999-2005	Assistant Professor of Molecular and Computational Biology Program, University of Southern California, Los Angeles, CA
1999-	Member, USC Norris Comprehensive Cancer Center, Keck School of Medicine USC, Los Angeles, CA
2005-2012	Associate Professor of Molecular and Computational Biology Program, University of Southern California, Los Angeles, CA
2012-	Professor of Molecular and Computational Biology Program, University of Southern California, Los Angeles, CA 

Honors
1989-1992	National Science Foundation Minority Graduate Fellow
1992-1993	William Raney Harper Fellow, The University of Chicago
1993	Marc Perry Galler Prize, The University of Chicago
1993-1994	Congressional Science Fellow sponsored by American Society for Microbiology
1995-1998	American Cancer Society Postdoctoral Fellow
1998-1999	Merck/MIT Collaboration Postdoctoral Fellow
1999-2002	Burroughs Wellcome Career Awardee
2004	NIH/NHGRI Ad hoc Study Section for RFA (Development of Whole-Genome Analysis Methods)
2005	NIH/NHGRI “Mail reviewer” for Predoctoral Fellowships Study Section
2006	NIH/GMS Ad hoc Member of MGC Study Section
2007	NIH/NHGRI “Mail reviewer” Special Emphasis Panel: ENCODE
2008	USC-Mellon Mentoring Award (graduate student mentoring, nominated again in 2010).
2010-2011	NIH Member of MGC Study Section
2011-2014	NIH Member of MGB Study Section
2012-	Member-Faculty of 1000 (Nuclear Structure and Function)
2015	NIH-CSR Special Emphasis Panel (ZRG1-GGG) Molecular Genetics

C.	Contribution to Science

1.	As a graduate student in Dan Gottschling’s lab, I was involved in some of the early telomere position effect (TPE) work in S. cerevisiae. This included the experiments revealing TPE variegation with the ADE2 gene at the telomere and the involvement of the SIR proteins in TPE, which launched TPE as a model for studies of heterochromatin and epigenetic inheritance. In follow-up work, I studied the TPE variegation further and showed that it could be enhanced or suppressed by regulating the dosage of transcriptional activator proteins, which compete with heterochromatin for DNA access. I also showed that activation by increased transactivator dosage in the telomeric chromatin was cell cycle regulated, and was not activated in late G1 or stationary phase cells. Particularly in these latter studies, I independently solved critical problems and applied some creativity that enhanced the value of the study and its impact.
a. Gottschling, D.E., Aparicio, O.M., Billington, B.L. & Zakian, V.A. (1990). Position effect at S. cerevisiae telomeres: reversible repression of Pol II transcription. Cell, 63, 751-762.
b. Aparicio, O.M., Billington, B.L. & Gottschling, D.E. (1991). Modifiers of position effect are shared between telomeric and silent mating-type loci in S. cerevisiae. Cell, 66, 1279-1287. 
c. Aparicio, O.M. & Gottschling, D.E. (1994). Overcoming telomeric silencing: a trans-activator competes to establish gene expression in a cell cycle-dependent way. Genes Dev, 8, 1133-1146. 

2.	As a postdoc in Steve Bell’s lab, I was involved in the first studies to use chromatin immunoprecipitation (ChIP) to study DNA replication, particularly the assembly of the pre-replicative complex (pre-RC) which assembles in G1 phase at origins. In the course of these studies, I made the observation that MCM proteins associated with non-origin DNA sequences during S phase. I hypothesized that they were part of the replication fork and devised experiments that demonstrated the movement of these proteins along DNA in vivo. This led us to suggest, for the first time I think, that the MCMs are the replicative helicase, which is now accepted. Follow-up to these studies showed differential timing of replication factors with early versus late origins, such as Cdc45 associating with early origins in G1 phase, which has turned out to represent the G1 phase activity of the DDK branch of the initiation pathway. I believe our 1997 paper was the fourth paper ever published using this method and helped to popularize this method rapidly by showing it potential and versatility.
a. Aparicio, O.M., Weinstein, D.M. & Bell, S.P. (1997). Components and dynamics of DNA replication complexes in S. cerevisiae: redistribution of MCM proteins and Cdc45p during S phase. Cell, 91, 59-69.
b. Aparicio, O.M., Stout, A.M. & Bell, S.P. (1999). Differential assembly of Cdc45p and DNA polymerases at early and late origins of DNA replication. Proc Natl Acad Sci U S A, 96, 9130-9135. 

3.	During my transition from my postdoc at MIT to my faculty position at USC, Steve Bell and I established a collaboration with Rick Young’s lab to develop a method combining ChIP, which I had become expert with, and newly emerging microarray technology, which became known as ChIP-chip. I developed the approach to use ligation-mediated PCR (based on Barbara Wold’s method) to make a library of the ChIPed material. John Wyrick in the Young lab labeled the material and hybridized it to their in-house produced micorarrays, and we succeeded in generating the first whole genome analysis of any protein (ORC) by ChIP. My lab used this method to analyze ORC and MCM proteins and reveal the locations of replication origins throughout the yeast genome. The ChIP-chip approach was first published in the Young lab’s analysis of transcription factors and our replication origin paper soon followed as the first ChIP-chip papers. This approach has been widely adopted.
a. Ren, B., Robert, F., Wyrick, J.J., Aparicio, O., Jennings, E.G., Simon, I., Zeitlinger, J., Schreiber, J., Hannett, N., Kanin, E., Volkert, T.L., Wilson, C.J., Bell, S.P. & Young, R.A. (2000). Genome-wide location and function of DNA binding proteins. Science, 290, 2306-2309.
b. Wyrick, J.J., Aparicio, J.G., Chen, T., Barnett, J.D., Jennings, E.G., Young, R.A., Bell, S.P. & Aparicio, O.M. (2001). Genome-wide distribution of ORC and MCM proteins in S. cerevisiae: high-resolution mapping of replication origins. Science, 294, 2357-2360. PMCID: PMC

3.	My lab has provided important insight into features of replication origin and fork regulation in the replication stress response. We have contributed to the development of BrdU-IP-chip/seq an approach akin to ChIP-chip for the analysis of DNA replication, including origin firing and fork progression. We have distributed a set of vectors we developed to facilitate this analysis to ~100 research labs around the world. BrdU-IP-chip/seq has allowed us to examine fork progression on an MMS-damaged DNA template, which has yielded several important conclusions. First, we showed that fork progression or restart requires Rad53 dephosphorylation, strongly suggesting direct regulation of replisome function by Rad53. More recently, we have shown that fork rates are inversely related to origin firing rates, consistent with a balancing of overall replication rate by limiting initiation factors. These studies have challenged the dogma that replication fork slowing in DNA damage is checkpoint independent and are beginning to gain traction. These findings are important to understanding how replication forks contend with replication stresses that threaten to collapse forks and potentially lead to dsDNA breaks and/or aberrant recombination.
a. Viggiani, C.J. & Aparicio, O.M. (2006). New vectors for simplified construction of BrdU-Incorporating strains of Saccharomyces cerevisiae. Yeast, 23, 1045-1051.
b. Szyjka, S.J., Aparicio, J.G., Viggiani, C.J., Knott, S., Xu, W., Tavare, S. & Aparicio, O.M. (2008). Rad53 regulates replication fork restart after DNA damage in Saccharomyces cerevisiae. Genes Dev, 22, 1906-1920.
c. Knott, S.R., Viggiani, C.J., Tavare, S. & Aparicio, O.M. (2009). Genome-wide replication profiles indicate an expansive role for Rpd3L in regulating replication initiation timing or efficiency, and reveal genomic loci of Rpd3 function in Saccharomyces cerevisiae. Genes Dev, 23, 1077-1090. PMCID: PMC2682954
d. Zhong, Y., Nellimoottil, T., Peace, J.M., Knott, S.R., Villwock, S.K., Yee, J.M., Jancuska, J.M., Rege, S., Tecklenburg, M., Sclafani, R.A., Tavare, S. & Aparicio, O.M. (2013). The level of origin firing inversely affects the rate of replication fork progression. J Cell Biol, 201, 373-383. PMCID: PMC3639389

5	My lab has recently uncovered a role for yeast Forkhead (Fox) transcription factors (Fkh1 and Fkh2) in the regulation of DNA replication, in particular in the activation of most early origins throughout the yeast genome. This was a major step forward for my lab and the field as the mechanisms involved in controlling replication timing have remained vague and obscure. Fkh1/2 do not act through transcription as often invoked but function to organize origins into clusters before replication begins to enable efficient accrual of limiting replication initiation proteins to allow early origin firing. These findings have opened an important avenue to study how chromosomes are organized spatially, and present novel candidate proteins for mediators of this process, which is emerging in importance. We are currently developing a quantitative version of BrdU-IP-Seq (QBU) that uses barcoded adapters to pool experiments for uniformity to allow direct and accurate quantification between samples from different strains and conditions.
a. [bookmark: _GoBack]Knott, S.R., Peace, J.M., Ostrow, A.Z., Gan, Y., Rex, A.E., Viggiani, C.J., Tavare, S. & Aparicio, O.M. (2012). Forkhead transcription factors establish origin timing and long-range clustering in S. cerevisiae. Cell, 148, 99-111. PMCID: PMC3266545

Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/oscar.aparicio.1/bibliography/47269488/public/?sort=date&direction=ascending



D.	Research Support

Ongoing Research Support
GM065494-11	Aparicio  (PI)	02/01/03-01/31/18
Regulation of Chromosomal DNA Replication Dynamics in S. cerevisiae
This grant has supported virtually all of the research in my lab since 2003, including our studies on checkpoint regulation of replication origins and forks, chromatin regulation of replication origin timing, and development of methods for whole-genome analysis of origins and forks. 
Role: PI

R01 GM065494	Aparicio (PI)	02/01/15-01/31/18
Regulation of Chromosomal DNA Replication Dynamics in S. cerevisiae
This is a postdoctoral diversity supplement to support Dr. Joanna Haye’s research investigations under the above parent R01.
Role: PI

Completed Research Support
MRI DBI-0923513	Nuzhdin (PI)	09/01/09-08/31/12
NSF
Acquisition of Solexa Genome Analyzer to Enable Collaborative Molecular, Environmental and computational Research
The goal of this project provided for the purchase of a Solexa Genome Analyzer II and three years of 50% technician support to operate the instrument. This instrument is available in addition to the Hi-Seq and many newer instruments available at the USC Epigenome Center, which is now our preferred facility.
Role: Co-Investigator
