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	B.S.
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	Ph.D.
	05/2000
	Pharmacology & Toxicology

	University of Virginia, Charlottesville
	Post-doc
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A. Personal Statement

The basic research goals of my laboratory are to elucidate the biological functions of histone modifications and histone modification-specific binding proteins and determine how they function in human development and disease, particularly cancer. Having studied various aspects of epigenetics over the last 20 years puts me in the ideal position to achieve these goals. My interest in epigenetics began as a graduate student at the University of Arizona Cancer Center. Under the guidance of Dr. Bernard Futscher, I discovered that aberrant DNA methylation of several human tumor suppressor genes, including BRCA1, was directly involved in their transcriptional inactivation; an event that I found occurs frequently in sporadic breast cancer patients. To expand my research skillset and education in epigenetics, I joined the laboratory of Dr. C. David Allis as a postdoctoral fellow at the University of Virginia. During these 3 years, my independent and collaborative research projects resulted in the discovery of several histone modifying enzymes and histone modification-specific binding proteins that function to regulate transcription, the cell cycle and genomic stability. These discoveries became the foundation of my research directions as a PI at the University of Southern California Norris Comprehensive Cancer Center. My laboratory’s molecular and cellular studies of these enzymes and binding proteins determined that they are essential for normal human development and that their deregulation directly facilitates cancer progression. Our fundamental insights have significantly advanced broad scientific disciplines as illustrated by numerous high impact publications, extramural funding from NIH and private sources and prestigious awards, including the GM Cancer Research Scholar and Pew Scholar in the Biomedical Sciences awards. Current independent and collaborative projects utilize state-of-the-art approaches, such as genome-wide sequencing and bioinformatics, in human developmental and cancer models. My ultimate goal is to translate these basic scientific breakthroughs into novel clinical strategies for the treatment and cure of human diseases. To this end, I continue to collaborate with several pharmaceutical groups to develop innovative epigenetic disease markers and therapeutics that display great promise in cancer prevention, detection, prognosis and treatment.

B. Positions and Honors

Professional Positions:
1990-1993	Undergraduate Research Student, Paul St. John (PI), University of Arizona
1993-1995	Research Specialist, Andrea J. Yool (PI), University of Arizona
1995-2000	Graduate Research Student, Bernard W. Futscher (PI), University of Arizona
2000-2003	Postdoctoral Fellow, C. David Allis (PI), University of Virginia
2003-2010	Assistant Professor, Biochemistry and Molecular Biology, University of Southern California
2010-present	Associate Professor, Biochemistry and Molecular Biology, University of Southern California

Other Professional Activities:
2003-2007	Associate Member, USC/Norris Comprehensive Cancer Center
2004-2007	National Science Foundation, Ad hoc grant reviewer
2007-present	Full Member, USC/Norris Comprehensive Cancer Center
2007-present	Member, USC Epigenome Center
2008, 2011	National Institutes of Health, Ad hoc grant reviewer for MGA
2010-present	Associate Member, USC Center for Regenerative Medicine and Stem Cell Research
2012-present	Editorial Advisory Board Member, Epigenetics in Cancer
2013	National Institutes of Health, Ad hoc grant reviewer: Functional Epigenomics (ZRG1 BST-N)
2014-present	Editorial Board Member, Scientific Reports
2014	American Cancer Society, Ad hoc grant reviewer for DMC

Awards and Honors:
1990-1993	Undergraduate Biology Research Program, University of Arizona
2001-2003	National Research Service Award, National Institutes of Health
2004-2006	General Motors Cancer Research Scholar
2005-2007	STOP CANCER Research Career Development Award
2006-2010	Pew Scholar in the Biomedical Sciences

C. Contributions to Science: (in chronological order)

1. Epigenetic mechanisms of tumor suppressor gene inactivation that facilitate cancer progression.
As a graduate student in the laboratory of Dr. Bernard Futscher at the University of Arizona Cancer Center (1996-2000), I investigated the role of epigenetic gene regulation in cancer suppression and progression. At the time, the BRCA1 breast cancer susceptibility gene was identified and shown to function as a critical suppressor of breast cancer. While BRCA1 is typically mutated in familial breast cancer, it was not mutated in the far more common sporadic breast cancer. Despite the lack of mutations, I discovered that BRCA1 expression is frequently inactivated in sporadic breast cancer cases. My studies revealed the mechanistic epigenetic basis of BRCA1 inactivation by aberrant DNA methylation and histone deacetylation. Furthermore, I demonstrated that inhibition of DNA methylation and histone deacetylation reactivated BRCA1 expression and suppressed cancer progression in sporadic breast cancer cell line models. These important insights support the use of currently approved epigenetic therapies, including DNA methylation inhibitors and histone deactylation inhibitors (HDACi), for the treatment of sporadic breast cancer.

Rice J.C., Massey-Brown K.S. and Futscher B.W.: Aberrant methylation of the BRCA1 CpG island promoter is associated with decreased BRCA1 mRNA in sporadic breast cancer cells. Oncogene, 17: 1807-1812, 1998. PMID: 9778046 (160 citations)

Rice J.C. and Futscher B.W.: Transcriptional repression of BRCA1 by aberrant cytosine methylation, histone hypoacetylation and chromatin condensation of the BRCA1 promoter. Nucleic Acids Res., 28: 3233-3239, 2000. PMID: 10954590 (53 citations)

Rice J.C., Ozcelik H., Maxeiner P., Andrulis I. and Futscher B.W.: Methylation of the BRCA1 promoter is associated with decreased BRCA1 mRNA levels in clinical breast cancer specimens. Carcinogenesis, 21: 1761-1765, 2000. PMID: 10964110 (120 citations)

2. Discovery of histone methyltransferases and their function in genomic stability.
As a postdoctoral fellow in the laboratory of Dr. C. David Allis at the University of Virginia (2000-2003), I investigated the role of histone methylation in chromatin regulation. Although methylation of histones was identified 50 years earlier, the enzymes and functions of histone methylation remained unknown. In collaboration with Dr. Shiv Grewal (Cold Spring Harbor), we discovered one of the first histone methyltransferases that specifically methylates H3 lysine 9 (H3K9). We determined that H3K9 methylation functions to bind a canonical heterochromatic protein required to establish and maintain heterochromatin in the genome. This was the first detailed report of a histone methylation-dependent pathway regulating chromatin structure and genomic stability. Similarly, in collaboration with Dr. Danny Reinberg (HHMI), we discovered the first H4 lysine 20 (H4K20) methyltransferase and I determined that H4K20 methylation functions in mitotic chromosome condensation necessary for genomic stability. These pioneering studies demonstrated that histone methylation directly regulates chromatin structure required to suppress genomic instability, the defining hallmark of cancer.

Nakayama J., Rice J.C., Strahl B.D., Allis C.D. and Grewal S.I.S.: Role of histone H3 lysine 9 methylation in epigenetic control of heterochromatin assembly. Science, 292: 110-113, 2001. PMID: 11283354 (892 citations)

Rice J.C., Briggs S.D., Ueberheide B., Barber C.M., Shabanowitz J., Hunt D.F., Shinkai Y., and Allis C.D.: Mammalian histone methyltransferases direct different degrees of histone H3 lysine 9 methylation to define distinct domains of silent chromatin. Mol. Cell, 12: 1591-1598, 2003. PMID: 14690610 (425 citations)

Nishioka K., Rice J.C., Sarma K., Erdjument-Bromage H., Werner J., Wang Y., Chuikov S., Valenzuela P., Tempst P., Steward R., Lis J.T., Allis C.D. and Reinberg D.: PR-Set7 is a novel, nucleosome-specific methyltransferase that modifies lysine 20 of histone H4 and is associated with silent chromatin. Mol. Cell, 9: 1201-1213, 2002. PMID: 12086618 (285 citations)

Rice J.C., Nishioka K., Sarma K., Steward R., Reinberg D. and Allis C.D.: Mitotic-specific methylation of histone H4 lysine 20 follows increased PR-Set7 expression and its localization to mitotic chromosomes. Genes & Dev., 16: 2225-2230, 2002. PMID: 12208845 (142 citations)

3. PR-Set7-mediated H4K20 methylation regulates transcription, the cell cycle, and DNA repair.
Following our co-discovery of the PR-Set7 H4K20 methyltransferase (H4K20me), my main research focus as a PI at the University of Southern California Norris Comprehensive Cancer Center (2003-present) has been to determine the biological roles of H4K20me in human development and disease. My laboratory determined that H4K20me functions as a repressor of specific genes required for proficient differentiation. We also determined that H4K20me is a critical regulator of cell cycle progression and suppressor of genomic instability. Furthermore, our recent findings demonstrate that H4K20me is an early and essential factor in DNA double strand break repair. My laboratory’s discoveries illuminate the multifaceted functions of H4K20me necessary to facilitate human development and genomic stability. Our current collaborative investigations indicate that novel inhibitors of H4K20me are potent chemo/radio-sensitizers, demonstrating high potential as future epigenetic therapeutics in cancer treatment.

Congdon L.M., Houston S.I., Veerappan C.S., Spektor T., and Rice J.C.: PR-Set7-mediated monomethylation of histone H4 lysine 20 at specific genomic regions induces repression. J. Cell. Biochem., 110: 609-619, 2010. PMID: 20512922 (30 citations)

Houston S.I., McManus K., Adams M.M., Sims J.K., Carpenter P.B., Hendzel M.J. and Rice J.C.: Catalytic function of the PR-Set7 histone H4 lysine 20 monomethyltransferase is required for mitotic entry and genomic stability. J. Biol. Chem., 283: 19478-19488, 2008. PMID: 18480059 (67 citations)

Wu S., Wang W., Kong X., Yokomori K., Kirschner M.W. and Rice J.C.: Dynamic regulation of the PR-Set7 histone methyltransferase is required for normal cell cycle progression. Genes & Dev., 24: 2531-2542, 2010. PMID: 20966048 (41 citations)

Tuzon C.T., Spektor T., Kong X., Congdon L.M., Wu S., Schotta G., Yokomori K. and Rice J.C.: Concerted activities of distinct H4K20 methyltransferases at DNA double strand breaks regulate 53BP1 nucleation and NHEJ-directed repair. Cell Reports, 8: 430-438, 2014. PMID: 25001286 (2 citations)
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D. Research Support

Ongoing Research Support:

None.

Pending Research Support:

R01-CA194022-A1, NIH/NCI								(PI: Rice)							09/01/15 – 08/31/20
Role of PR-Set7 in DNA double strand break repair
The goal of this proposal is to determine the molecular mechanisms by which PR-Set7 regulates DNA double strand break repair pathway choice necessary for maintaining genomic stability

R01-HD086353, NIH										(PI: Rice)							09/01/15 – 08/31/19
Defining conserved epigenomic and transcriptomic features of human pluripotent stem cells
The goal of this proposal is to utilize ChIP-Seq and RNA-Seq to identify conserved epigenomic features and transcripts that regulate the human pluripotent state.

Kure It Foundation										(PI: Rice)							06/01/15 – 05/31/16
Epigenomic Mechanisms of Resistance to Kinase-targeted Therapy for NRAS Mutant Melanoma
The goal of this proposal is to utilize ChIP-Seq and RNA-Seq to determine the epigenomic/transcriptomic drivers of standard chemotherapeutic resistance frequently observed in melanoma patients.
[bookmark: _GoBack]
Completed Research Support (within last 3 years):

R01-GM075094, NIH/NIGMS								(PI: Rice)							08/01/07 – 07/31/12
Molecular mechanisms of gene silencing by H4 methylation
The major goals of this proposal were to elucidate the key components and genes controlled by the histone H4 lysine 20 methylation gene silencing pathway.
**This grant resulted in 12 peer-reviewed publications (8 as corresponding author) and 3 review articles.

RSG-11769, American Cancer Society					(PI: Rice)							01/01/11 – 12/31/14
Role of PR-Set7 and H4K20me1 in DNA repair and genomic stability
The goals of this project were to determine the molecular roles of PR-Set7 and H4K20 methylation in the repair of DNA double strand breaks.
