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A.	Personal Statement

My research goal is to understand fundamental concepts and mechanisms of action of chromatin remodeling in various cellular events. Specifically, I try to understand how histone modifications and histone variants are localized to specific chromosomes and how these epigenetic components exert their role in gene regulation. Tumor-specific chromatin remodeling can occur through a sequence-specific mechanism by which chromatin remodelers are targeted to tumor suppressor genes or oncogenes by their association with transcription factors. Thus, my current research activities include significant efforts toward determining distinct localization and combinatorial patterns of histone modifications and variants in the genome and identifying their critical roles in regulating specific gene expression in cancer cells. Knowledge of the mechanisms controlling the establishment and maintenance of distinct chromatin remodeling status and how the disruption of these mechanisms contributes to epigenetic alterations will facilitate the development of novel strategies to prevent, diagnose, and reverse tumorigenesis. I have a broad background in molecular and cell biology, with specific training and expertise in key research areas for chromatin biology. As a postdoctoral fellow at the Rockefeller University, I established multiple assay systems and determined the function of various remodelers within human cells. As an independent investigator at the USC Norris Comprehensive Cancer Center, I expanded my research to include epigenetic alterations associated with chromatin remodeling processes. As a principal investigator on several research grants, I laid the groundwork for research on chromatin-based processes and epigenetic mechanisms by establishing a highly motivated environment in my lab. In addition, I successfully administered the projects, collaborated with other researchers, and produced multiple peer-reviewed publications from each project.

1. An, W., Kim, J. & Roeder, R.G. (2004). Ordered cooperative functions of PRMT1, p300, and CARM1 in transcriptional activation by p53. Cell, 117, 735-748.
2. Heo, K., Kim, H., Choi, S.H., Choi, J., Kim, K., Gu, J., Lieber, M.R., Yang, A.S. & An, W. (2008). FACT-mediated exchange of histone variant H2AX regulated by phosphorylation of H2AX and ADP-ribosylation of Spt16. Mol Cell, 30, 86-97. PMCID: N/A
3. Kim, K., Heo, K., Choi, J., Jackson, S., Kim, H., Xiong, Y. & An, W. (2012). Vpr-binding protein antagonizes p53-mediated transcription via direct interaction with H3 tail. Mol Cell Biol, 32, 783-796. PMCID: PMC3272969
4. Kim, K., Kim, J.M., Kim, J.S., Choi, J., Lee, Y.S., Neamati, N., Song, J.S., Heo, K. & An, W. (2013). VprBP has intrinsic kinase activity targeting histone H2A and represses gene transcription. Mol Cell, 52, 459-467. PMCID: PMC3851289



B.	Positions and Honors

Positions and Employment
1993-1998	Graduate Research Assistant of Biochemistry (with Dr. Ken van Holde), Oregon State University, OR
1998-2002	Postdoctoral Fellow of Biochemistry and Molecular Biology (with Dr. Robert Roeder), The Rockefeller University, NY
2002-2004	Research Associate of Biochemistry and Molecular Biology (with Dr. Robert Roeder), The Rockefeller University, NY
2004-2010	Assistant Professor of Biochemistry and Molecular Biology, Keck School of Medicine, University of Southern California, CA
2010-	Associate Professor of Biochemistry and Molecular Biology, Keck School of Medicine, University of Southern California, CA

Other Experience and Professional Memberships
2004-	Member, American Society for Biochemistry and Molecular Biology
2004-	Member, Korean-American Scientists and Engineers Association
2007-	Member, American Association for the Advancement of Science
2007-	External Reviewer, Research Grants Council (RGC) of Hong Kong
2008-	Reviewer, ACS Institutional Research Grants
2008	Reviewer, Institutional Wang Scholarship
2009	Stage 1 Reviewer, NIH ARRA Challenge Grants
2010-	International Reviewer, Italian Ministry of Health (IT-MOH) Grants
2010	Ad Hoc Reviewer, NIH Molecular Genetics B Study Section
2011	International Reviewer, Cancer Research UK Biological Sciences Committee (BSC) Grants
2012-	International Reviewer, Qatar National Research Fund (QNRF)
2013-	Reviewer, American Cancer Society Grants
2013	Reviewer, Department of Defense, BCRP TRN2-CET Grant Review Panel
2013	Reviewer, NIH RFA on Functional Epigenomics

Honors
2002	National Research Service Fellowship Award
2004	V Foundation Scholar Award
2005	Wright Foundation Research Award
2005	STOP Cancer Research Career Development Award
2006	Margaret E. Early Medical Research Trust Award
2007	Donald E. & Baxter Foundation Research Award
2008	Margaret A. Halvorson Foundation Research Award
2008	James H. Zumberge Faculty Research & Innovation Award
2009	Department of Defense Breast Cancer Research Award
2010	American Cancer Society Research Scholar Award

C.	Contribution to Science

1. As a graduate student with Dr. Ken van Holde at the Oregon State University, I established nucleosome reconstitution system and determined the position and orientation in the nucleosome of linker histone H1 and nonhistone protein HMG1. My data indicated that H1 and HMG1 bind in a defined asymmetric position to the nulclesome core particle and that the choice by H1 and HMG1 of which side of the nucleosome core particle to bind depends on the DNA sequence. The asymmetric location, together with the inherent asymmetry of H1/HMG1, was consistent with the fact that the H1/HMG1 molecule is intrinsically asymmetric, and raised the possibility of a directionality, or polarity, to the folding of the chromatin fiber.
a. An, W., Leuba, S.H., van Holde, K. & Zlatanova, J. (1998). Linker histone protects linker DNA on only one side of the core particle and in a sequence-dependent manner. Proc Natl Acad Sci USA, 95, 3396-3401.
b. An, W., van Holde, K. & Zlatanova, J. (1998). Linker histone protection of chromatosomes reconstituted on 5S rDNA from Xenopus borealis:a reinvestigation. Nucleic Acids Res, 26, 4042-4046. PMCID: PMC147788
c. An, W., van Holde, K. & Zlatanova, J. (1998). The non-histone chromatin protein HMG1 protects linker DNA on the side opposite to that protected by linker histones. J Biol Chem, 273, 26289-26291.
d. An, W., Zlatanova, J., Leuba, S.H. & van Holde, K. (1999). The site of binding of linker histone to the nucleosome does not depend upon the amino termini of core histones. Biochimie, 81, 727-732.

2. As a postdoctoral fellow with Dr. Robert Roeder at the Rockefeller University, I pioneered the use of recombinant chromatin as transcription templates and investigated the regulatory role of histone modifying cofactors in chromatin remodeling and transcription. This system allowed analyses of direct versus indirect effects of cofactors, independent versus cooperative effects of different cofactors, and corresponding mechanisms on individual genes. Employing these approaches, I showed that histone tails are not the architectural constraints to chromatin transcription, but rather are necessary for p300 HAT-mediated chromatin transcription. My investigation also demonstrated that histone modifications are essential for transactive and synergistic functions of p300 HAT, CARM1 HMT and PRMT1 HMT in p53 transactivation in response to DNA damage.
a. An, W., Palhan, V.B., Karymov, M.A., Leuba, S.H. & Roeder, R.G. (2002). Selective requirements for histone H3 and H4 N termini in p300-dependent transcriptional activation from chromatin. Mol Cell, 9, 811-821.
b. An, W. & Roeder, R.G. (2003). Direct association of p300 with unmodified H3 and H4 N termini modulates p300-dependent acetylation and transcription of nucleosomal templates. J Biol Chem, 278, 1504-1510.
c. Wang, H., An, W., Cao, R., Xia, L., Erdjument-Bromage, H., Chatton, B., Tempst, P., Roeder, R.G. & Zhang, Y. (2003). mAM facilitates conversion by ESET of dimethyl to trimethyl lysine 9 of histone H3 to cause transcriptional repression. Mol Cell, 12, 475-487.
d. An, W., Kim, J. & Roeder, R.G. (2004). Ordered cooperative functions of PRMT1, p300, and CARM1 in transcriptional activation by p53. Cell, 117, 735-748.

3. I continued my studies as an independent investigator at the University of Southern California where I used a combination of biochemical and cellular approaches to expand our understanding of chromatin structure and dynamics. Initially I developed the protocol to purify histone tail-interacting factors from living cells and identified multiple factors that recognize specific histone modifications and establish active or repressed states of transcription. Further studies on the roles of these tail-interacting factors revealed that VprBP, which is one of the H3 tail-interacting factors, possesses an intrinsic kinase activity and is mainly responsible for H2A-T120 phosphorylation and gene silencing in cancer cells. I also generated inhibitory agents targeting oncogenic VprBP kinase activity to reactivate VprBP-silenced genes and thus interfere with tumorigenic cell growth in a precise manner.
a. Choi, J., Kim, B., Heo, K., Kim, K., Kim, H., Zhan, Y., Ranish, J.A. & An, W. (2007). Purification and characterization of cellular proteins associated with histone H4 tails. J Biol Chem, 282, 21024-21031.
b. Choi, J., Kim, H., Kim, K., Lee, B., Lu, W. & An, W. (2011). Selective requirement of H2B N-Terminal tail for p14ARF-induced chromatin silencing. Nucleic Acids Res, 39, 9167-9180. PMCID: PMC3241654
c. Kim, K., Heo, K., Choi, J., Jackson, S., Kim, H., Xiong, Y. & An, W. (2012). Vpr-binding protein antagonizes p53-mediated transcription via direct interaction with H3 tail. Mol Cell Biol, 32, 783-796. PMCID: PMC3272969
d. Kim, K., Kim, J.M., Kim, J.S., Choi, J., Lee, Y.S., Neamati, N., Song, J.S., Heo, K. & An, W. (2013). VprBP has intrinsic kinase activity targeting histone H2A and represses gene transcription. Mol Cell, 52, 459-467. PMCID: PMC3851289

4. In an effort to better understand chromatin dynamics, I also broadened my scope by investigating functional specificity among histone variants. My initial work identified specific factors that are required for proper regulation of replication-independent deposition of H2A.X and H2A.Z into nucleosomes in human cells. My functional characterization of H2A.Z, macroH2A, H2A-Bbd and H3.3 highlighted the central roles of these histone variants in regulating specific gene transcription through a variety of biochemical mechanisms and pathways. My discovery of dysregulation of the genes governing cell proliferation by H2A.Z and macroH2A in cancer cells also provided the entry point to investigate these clinically important proteins.
a. Choi, J., Heo, K. & An, W. (2009). Cooperative action of TIP48 and TIP49 in H2A.Z exchange catalyzed by acetylation of nucleosomal H2A. Nucleic Acids Res, 37, 5993-6007. PMCID: PMC2764430
b. Kim, H., Heo, K., Choi, J., Kim, K. & An, W. (2011). Histone variant H3.3 stimulates HSP70 transcription through cooperation with HP1gamma. Nucleic Acids Res, 39, 8329-8341. PMCID: PMC3201866
c. Kim, J.M., Heo, K., Choi, J., Kim, K. & An, W. (2013). The histone variant MacroH2A regulates Ca(2+) influx through TRPC3 and TRPC6 channels. Oncogenesis, 2, e77. PMCID: PMC3816217
d. Kim, K., Punj, V., Choi, J., Heo, K., Kim, J.M., Laird, P.W. & An, W. (2013). Gene dysregulation by histone variant H2A.Z in bladder cancer. Epigenetics Chromatin, 6, 34. PMCID: PMC3853418

5. [bookmark: _GoBack]In addition to the contributions described above, I also investigated the role of linker histone H1 in chromatin reorganization and gene regulation, and documented that H1.2, one of the human H1 subtypes, is capable of regulating specific gene transcription. My expanded studies identified the factors and signals that regulate the bifunctional role of H1.2 in activating growth-stimulatory genes and repressing growth-suppressive genes in cancer cells. Based on these results, I derived a general model that explains how linker histone H1 subtypes dictate the dynamic properties of chromatin and play such a specific role in chromatin transcription.
a. Kim, K., Choi, J., Heo, K., Kim, H., Levens, D., Kohno, K., Johnson, E.M., Brock, H.W. & An, W. (2008). Isolation and characterization of a novel H1.2 complex that acts as a repressor of p53-mediated transcription. J Biol Chem, 283, 9113-9126. PMCID: PMC2431041
b. Kim, K., Jeong, K.W., Kim, H., Choi, J., Lu, W., Stallcup, M.R. & An, W. (2012). Functional interplay between p53 acetylation and H1.2 phosphorylation in p53-regulated transcription. Oncogene, 31, 4290-4301. PMCID: PMC3330162
c. Kim, K., Lee, B., Kim, J., Choi, J., Kim, J.M., Xiong, Y., Roeder, R.G. & An, W. (2013). Linker Histone H1.2 cooperates with Cul4A and PAF1 to drive H4K31 ubiquitylation-mediated transactivation. Cell Rep, 5, 1690-1703. PMCID: PMC3901356
d. Kim, J.M., Kim, K. & An, W. (2015). Linker histone H1.2 establishes chromatin compaction and gene silencing through recognition of H3K27me3. Nucleic Acids Res (in press). PMC Journal – In Process

Complete List of Published Work in MyBibliography:
http://www.ncbi.nlm.nih.gov/sites/myncbi/woojin.an.1/bibliography/40911360/public/?sort=date&direction=ascending

D.	Research Support

Ongoing Research Support
	An (PI)	07/01/14-06/30/15
USC Norris Comprehensive Cancer Center/Departmental Bridge Funding
Development of Cell Permeable Histone Tail Mimics as a Transcription Blockade
The goal of this project is to develop peptide inhibitors targeting chromatin regulatory factors to block aberrant regulation of tumor suppressor genes in cancer cells.
Role: PI

Completed Research Support
R01 GM084209	An (PI)	08/01/08-07/31/14
Role of Histone H4 N-terminal Tail in Transcription Regulation
The goal of this project was to understand how H4 acetylation dictates dynamic changes in p53-mediated transcription pathways upon various cellular stresses.
Role: PI

	An (PI)	01/01/10-12/31/13
American Cancer Society Research Scholar Award
Studies of H2AX Phosphorylation as a Chromatin Remodeler
The goal of this project was to understand how H2AX phosphorylation facilitates chromatin remodeling in DNA damage signaling pathway.
Role: PI
