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	Maastricht University, Maastricht, The Netherlands
	M.P.H.
	09/1996
	Biological Sciences & Public Health

	Maastricht University, Maastricht, The Netherlands
	Ph.D.
	06/2001
	Genetic Toxicology & Molecular Epidemiology

	City of Hope, CA, USA
	Post-doc
	09/2004
	Cancer Biology


A.	Personal Statement
The goal of this project is to determine the interplay between genetics, epigenetics, and environmental determinants of human melanoma. I have a long-standing interest in research on the molecular mechanisms of carcinogenesis, which dates back to my undergraduate and graduate studies in Maastricht University, Maastricht, The Netherlands. During the course of these studies, I investigated the genetic basis of carcinogenesis by analyzing the formation and kinetics of repair of DNA damage in individuals exposed to environmental carcinogens. I expanded these investigations during my post-doctoral training at City of Hope, CA, where I studied the genetic and epigenetic mechanisms of carcinogenesis using the in vitro and in vivo mouse models of human cancer. As a faculty at City of Hope and currently at the University of Southern California, I have continued my research on the underlying mechanisms of carcinogenesis with a special focus on sunlight ultraviolet (UV) -associated melanoma and non-melanoma skin cancers. I have initiated and successfully completed various projects to elucidate the genetic and epigenetic aspects of melanomagenesis. For these projects and others, I have collaborated with a team of laboratory and animal scientists and bioinformaticians to identify, catalogue, and interpret the patterns of genetic and epigenetic alterations in tumor specimens from cancer patients, experimental animals treated with carcinogens, and cancer cell lines. The present project builds upon the above work, and takes advantage of our validated approach to analyze the genome and epigenome of human melanoma in relation to sunlight UV exposure. We have laid all the groundwork for this project, possess the expertise and technologies required, and have all pieces in place to successfully perform and complete the studies described in this proposal. Our research team has extensive experience and demonstrated ability to deal with any unforeseen challenges, should they arise.

B.	Positions and Honors
Positions and Employment

2001-2004	Research Fellow, Division of Biology, Beckman Research Institute of the City of Hope, Duarte, CA
2004-2008	Assistant Research Professor, Department of Biology, Beckman Research Institute of the City of Hope, Duarte, CA
2008-2012	Associate Research Professor, Department of Cancer Biology, Beckman Research Institute of the City of Hope, Duarte, CA
2013-present	Associate Professor, Department of Preventive Medicine, University of Southern California, USC/Norris Comprehensive Cancer Center, Los Angeles, CA

Other Experience and Professional Memberships

1999-present		Associate Member, American Association for Cancer Research (AACR)
2013-present		Full Member, Cancer Epidemiology Program, USC/Norris Comprehensive Cancer Center
2014-present		Member, USC’s Research Committee
Honors

1999	"Young Investigator Award", American Association for Cancer Research (AACR), Philadelphia, PA
2005	"New Investigator Travel Award", Environmental Mutagen Society (EMS), San Francisco, CA
2010	"Research Scholar Award", American Cancer Society (ACS), Atlanta, GA
2010	"Research Excellence Award", Beckman Research Institute of the City of Hope, Duarte, CA
2011	"Meet the Professors Travel Award", American Cancer Society (ACS), Atlanta, GA

C.	Contribution to Science
I have a long-standing interest in research on the underlying causes of human cancer. My investigations center on the genetic and epigenetic bases of carcinogenesis with a special focus on DNA damage and repair, mutagenesis, DNA methylation, and histone modifications. Utilizing a combination of classic molecular biology techniques and state-of-the-art next-generation sequencing-based technologies, including methodologies developed/refined in my laboratory, I have characterized the genetic and epigenetic aberrancies occurring during the initiation and progression of various types of human cancer. Furthermore, I have investigated the interplay of genetics, epigenetics, and other modifiable risk factors (e.g., environment, diet, and lifestyle) in the development of human cancer. Specifically, I have focused on sunlight ultraviolet (UV) -associated melanoma and non-melanoma skin cancers, and tobacco-related lung- and bladder cancers. These investigations have identified functionally important genetic and epigenetic alterations, dependent on or independently of environment or lifestyle, that can determine human cancer development. Increasing the mechanistic knowledge of cancer initiation and progression is critical to developing innovative strategies for prevention, early detection, treatment, and prognosis of this disease. Below is a list of my representative publications, which highlights five areas of interest that my research has covered:

(I) DNA damage and repair studies
1. Besaratinia, A., Van Schooten, F.J., Schilderman, P.A., De Kok, T.M., Haenen, G.R., Van Herwijnen, M.H., Van Agen, E., Pachen, D. and Kleinjans, J.C. (2001) A multi-biomarker approach to study the effects of smoking on oxidative DNA damage and repair and antioxidative defense mechanisms. Carcinogenesis, 22, 395-401. PMID: 11238178 [PubMed - indexed for MEDLINE]
2. Besaratinia, A., Synold, T.W., Chen, H.H., Chang, C., Xi, B., Riggs, A.D. and Pfeifer, G.P. (2005) DNA lesions induced by UV A1 and B radiation in human cells: comparative analyses in the overall genome and in the p53 tumor suppressor gene. Proc Natl Acad Sci U S A, 102, 10058-63. PMCID: PMC1174921
3. Besaratinia, A., Kim, S.I. and Pfeifer, G.P. (2008) Rapid repair of UVA-induced oxidized purines and persistence of UVB-induced dipyrimidine lesions determine the mutagenicity of sunlight in mouse cells. FASEB J, 22, 2379-92. PMCID: PMC2714223
4. Besaratinia, A., Yoon, J.I., Schroeder, C., Bradforth, S.E., Cockburn, M. and Pfeifer, G.P. (2011) Wavelength dependence of ultraviolet radiation-induced DNA damage as determined by laser irradiation suggests that cyclobutane pyrimidine dimers are the principal DNA lesions produced by terrestrial sunlight. FASEB J, 25, 3079-91. PMCID: PMC3157686

(II) Mutagenesis studies
5. Besaratinia, A., Bates, S.E. and Pfeifer, G.P. (2002) Mutational signature of the proximate bladder carcinogen N-hydroxy-4-acetylaminobiphenyl: inconsistency with the p53 mutational spectrum in bladder cancer. Cancer Res, 62, 4331-8. PMID: 12154037 [PubMed - indexed for MEDLINE]
6. Besaratinia, A., Kim, S.I., Bates, S.E. and Pfeifer, G.P. (2007) Riboflavin activated by ultraviolet A1 irradiation induces oxidative DNA damage-mediated mutations inhibited by vitamin C. Proc Natl Acad Sci U S A, 104, 5953-8. PMCID: PMC1851598
7. Besaratinia, A., Kim, S.I., Hainaut, P. and Pfeifer, G.P. (2009) In vitro recapitulating of TP53 mutagenesis in hepatocellular carcinoma associated with dietary aflatoxin B1 exposure. Gastroenterology, 137, 1127-37, 1137 e1-5. PMCID: PMC2736365
8. Kim, S.I., Yoon, J.I., Tommasi, S. and Besaratinia, A. (2012) New experimental data linking secondhand smoke exposure to lung cancer in nonsmokers. FASEB J, 26, 1845-54. PMID: 22318968 [PubMed - indexed for MEDLINE]

(III) Epigenetic studies
9. Tommasi, S., Kim, S.I., Zhong, X., Wu, X., Pfeifer, G.P. and Besaratinia, A. (2010) Investigating the epigenetic effects of a prototype smoke-derived carcinogen in human cells. PLoS One, 5, e10594. PMCID: PMC2868871
10. Tommasi, S., Zheng, A., Yoon, J.I., Li, A.X., Wu, X. and Besaratinia, A. (2012) Whole DNA methylome profiling in mice exposed to secondhand smoke. Epigenetics, 7, 1302-14. PMCID: PMC3499331
11. Tommasi, S., Zheng, A., Weninger, A., Bates, S.E., Li, X.A., Wu, X., Hollstein, M. and Besaratinia, A. (2013) Mammalian cells acquire epigenetic hallmarks of human cancer during immortalization. Nucleic Acids Res, 41, 182-95. PMCID: PMC3592471
12. Besaratinia, A. and Tommasi, S. (2014) Epigenetics of human melanoma: promises and challenges. J Mol Cell Biol, 6, 356-67. PMID: 24895357 [PubMed - in process]

(IV) Gene regulation studies
13. Tommasi, S., Besaratinia, A., Wilczynski, S.P. and Pfeifer, G.P. (2011) Loss of Rassf1a enhances p53-mediated tumor predisposition and accelerates progression to aneuploidy. Oncogene, 30, 690-700. PMID: 20890300 [PubMed - indexed for MEDLINE]
14. Tommasi, S., Zheng, A., Yoon, J.I. and Besaratinia, A. (2014) Epigenetic targeting of the Nanog pathway and signaling networks during chemical carcinogenesis. Carcinogenesis, 35, 1726-36. PMID: 24895357 [PMC Journal – In Process]
15.Tommasi, S., Zheng, A. and Besaratinia, A. (2015) Exposure of mice to secondhand smoke elicits both transient and long-lasting transcriptional changes in cancer-related functional networks. Int J Cancer, 136, 2253-63. PMID: 25346222 [PMC Journal – In Process]


Furthermore, I have refined two versatile DNA footprinting techniques, including the fluorescence-based ligation-mediated- and terminal transferase-dependent polymerase chain reaction (LM-PCR and TD-PCR), and developed a high-throughput next-generation sequencing-based method, to detect the formation and kinetics of repair of DNA damage and mutagenesis, respectively, at the level of nucleotide resolution, in mammalian cells. These novel techniques have been successfully used for genotoxicity testing of a variety of carcinogens, including sunlight UV, mainstream cigarette smoke, secondhand smoke, and select tobacco-smoke carcinogens.

(V) Method development
16. Besaratinia, A. and Pfeifer, G.P. (2006) Investigating human cancer etiology by DNA lesion footprinting and mutagenicity analysis. Carcinogenesis, 27, 1526-37. PMID: 16344267 [PubMed - indexed for MEDLINE]
17. Besaratinia, A. and Pfeifer, G.P. (2009) DNA-lesion mapping in mammalian cells. Methods, 48, 35-9. PMCID: PMC2693248
18. Besaratinia, A. and Pfeifer, G.P. (2012) Measuring the formation and repair of UV damage at the DNA sequence level by ligation-mediated PCR. Methods Mol Biol, 920, 189-202. PMID: 16344267 [PubMed - indexed for MEDLINE]
19. Besaratinia, A., Li, H., Yoon, J.I., Zheng, A., Gao, H. and Tommasi, S. (2012) A high-throughput next-generation sequencing-based method for detecting the mutational fingerprint of carcinogens. Nucleic Acids Res, 40, e116. PMCID: PMC3424585


Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/pubmed/?term=besaratinia


D.	 Research Support
Ongoing Research Support

ACS RSG-11-083-01-CNE			01/01/11 – 07/22/15
Development of biomarkers of secondhand smoke genotoxicity
The major goal of this project is to determine the genotoxic effects of secondhand smoke in normal human lung cells in vitro.
Role: PI

Completed Research Support

2 R37 ES006070					08/01/92 – 04/30/14
UV Damage, Repair and Mutagenesis
The major goal of this project is to understand processes of UV damage induction and repair efficiencies at the sequence level in human genes. UV induced mutations and their mechanisms are analyzed.
Role: Co-Investigator

2R01 CA084469					10/01/99 – 02/28/14
CpG Methylation and Mutation
The major goals of this project are attempts to understand the mechanisms of mutations occurring at methylated CpG sequences and to study the mechanisms of DNA methylation changes taking place in human cancer.
Role: Co-Investigator 

TRDRP18KT-0040				07/01/09 – 06/30/13
Mechanistic studies of secondhand-smoke carcinogenicity
The overall goal of this project is to determine the genotoxic and epigenetic effects of secondhand smoke in mice in vivo.
Role: PI

TRDRP20XT-011					08/01/11 – 07/31/14
Genome-wide mapping of smoke-induced DNA damage and mutation
The major goal of this project is to globally map the formation and kinetics of repair of smoke-induced DNA damage in relation to mutagenesis.
Role: PI

