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	DEGREE
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	FIELD OF STUDY

	California State University, Northridge, USA , Northridge , CA
	BS
	06/1999
	Biology 

	Mannheim University of Applied Sciences, Mannheim
	BS
	05/2003
	Biotechnology

	Friedrich Miescher Institute for Biomedical Research and University of Basel, Basel
	PHD
	01/2008
	Biochemistry

	Friedrich Miescher Institute for Biomedical Research, Basel
	Postdoctoral Fellow
	12/2008
	Chromatin Biology

	HHMI & Stanford School of Medicine, Stanford, CA
	Postdoctoral Fellow
	06/2013
	Chromatin Biology


A. Personal Statement
I have always been intrigued by the fundamental question of how cells perform vastly different functions despite sharing the identical genetic blueprint. In metazoans, packaging of genomic DNA into the nucleosomal protein scaffold of chromatin provides an opportunity to tightly regulate accessibility and readout of the genetic information. Modifications of nucleosomes and DNA have emerged as important determinants of genome accessibility. However, the dynamic regulation of chromatin state and its contribution to epigenetic inheritance of gene expression has remained enigmatic and a key challenge in chromatin biology. 
I strive to make important contributions to understanding the role of chromatin-modifiers in establishing and maintaining heritable gene silencing. I have developed a reductionist approach turning mouse ES cells into molecular test tubes to study the regulation of vertebrate chromatin-modifying complexes in isolation (Hathaway, Bell et al., 2012). The Chromatin in vivo Assay (CiA) integrates temporal control of chromatin-based transcriptional repressors with precise biochemical analysis of chromatin changes in mouse ES cells. Importantly, this innovative cellular assay system directly links transcriptional repression of a GFP reporter to specific biochemical activities in the context of native chromatin structure. With a strong focus on Polycomb Repressive Complexes which are critical for repression of key developmental genes, I have established a strong research group at IMBA which capitalizes on the power of CiA combined with quantitative biochemical approaches and unbiased forward genetic screening. We have built a strong tool box to determine the regulation of chromatin modifications at high-resolution and genome-wide facilitating a systematic dissection of the crosstalk between DNA sequence and chromatin structure. 
Our ability to initiate repression by selective recruitment of different Polycomb Repressive Complexes is innovative and significant because functional redundancies present a major obstacle for genetic and pharmacological characterization of distinctive Polycomb complexes in different tissue culture systems including primary mouse ES cells. Our novel discovery tool provides an innovative and powerful assay system to characterize the mechanism of action and efficacy of chemical probes on blocking Polycomb activity in vivo. Creation of high-quality in vivo chemical probes is a critical step in assessing preclinical target validity prior to progressing to optimization of new drug candidates. The goal is to incorporate epigenetic regulation into current transcription regulatory models leading to a better understanding of the molecular circuitry involved in plasticity and stability of cell fates.
1. Moussa HM, Bsteh D, Yelagandula R, Stecher K, Pribitzer C, Bartalska K, Zepeda-Martinez JA, Wang J, Stuckey JI, James LI, Elling U, Frye SV, Bell O. Canonical PRC1 controls sequence-independent propagation of Polycomb-dependent gene silencing. Nature Genetics (2nd round review) 
2. Zepeda-Martinez JA, Wang J, Pribitzer C, Leeb M, Elling U and Bell O. Canonical and variant PRC1 act redundantly to repress differentiation genes and promote ES cell self-renewal. (in preparation)
3. Hathaway N, Bell O, Hodges C, Miller E, Neel D, Crabtree G. Dynamics and Memory of Heterochromatin in Living Cells. Cell. 2012 June; 149(7):1447-1460.
4. Bell O, Tiwari V, Thomä N, Schübeler D. Determinants and dynamics of genome accessibility. Nature Reviews Genetics. 2011; 12(8):554-564.
B. Positions and Honors
Positions and Employment
	2013 – 07/2019
	GROUP LEADER, Institute of Molecular Biotechnology (IMBA) of the Austrian Academy of Sciences, VIENNA

	08/2018
	Assistant Professor, Dept. of Biochemistry and Molecular Medicine, Keck School of Medicine of the University of Southern California (USC)


Other Experience and Professional Memberships
Honors
	2003
	FMI International PhD Program Scholarship, FRIEDRICH MIESCHER INSTITUTE

	2009
	EMBO Long-Term Postdoctoral Fellowship, EUROPEAN MOLECULAR BIOLOGY ORGANIZATION

	2009
	SNF Postdoctoral Fellowship (gratefully declined), SWISS NATIONAL FOUNDATION

	2010
	HFSP Long-Term Postdoctoral Fellowship, HUMAN FRONTIERS SCIENCE PROGRAMME

	2015
	HFSP Career Development Award (CDA), HUMAN FRONTIERS SCIENCE PROGRAMME


C. Contribution to Science
1. In the last fifteen years I have worked on the dynamic regulation of chromatin-modifying complexes in flies and mammals. I employed existing and developed new innovative approaches to understand the biological function of chromatin modifiers in regulating chromatin structure and gene expression. My contributions are reflected by ten peer-reviewed publications that have been cited 1433 times (Google Scholar). 
Taking a quantitative and systematic approach to address fundamental problems in chromatin biology presents a major theme in my past and future scientific endeavors. During graduate school, I determined the genomic distribution pattern of different nucleosome modifications and characterized their crosstalk to facilitate dynamic alterations in DNA accessibility during gene transcription. I developed a novel methylase footprinting assay to quantify changes in DNA accessibility at single-cell and genome-wide levels and showed that chromatin compaction delineates active and repressive histone modifications in the Drosophila genome. My achievements as graduate student were recognized by EMBO and HFSP fellowship awards, which supported my subsequent postdoctoral studies at Stanford University.
During my postdoctoral training, I developed a novel technology, integrating the complex nature of chromatin with biochemical analysis of the precise order of events during chromatin remodeling (Hathaway, Bell et al., 2012). Briefly, I generated a murine strain that allows for rapid addition and removal of chromatin regulatory activities to a genetically modified Oct4 allele in any cell type using chemical-induced proximity (CIP). CIP provides high temporal control to study the kinetics and epigenetic memory of histone modifications at single cell resolution. I investigated the kinetics of heterochromatin formation by recruiting HP1 to the engineered Oct4 promoter in ES cells and fibroblasts. Tethering of HP1 led to Oct4 gene repression and formation of heterochromatic domains of up to 10 kb. Measuring accumulation of the repressive histone modification H3K9me3 after HP1 recruitment allowed description of the in vivo rates of heterochromatin spreading. Remarkably, after HP1 removal, I determined that heterochromatic histone modifications could be faithfully transmitted through cell divisions. These results provided first evidence for a mechanism of heritable HP1-dependent gene silencing addressing one of the key questions in chromatin biology. I also showed that memory and spreading of H3K9me3 can be antagonized by transcriptional activators indicating the high plasticity of chromatin regulation. We proposed a mathematical model based on the balance between H3K9me3 marking and turnover. This model accurately captured my empirical observation at the Oct4 locus and moreover, predicts the dynamics of heterochromatin formation and turnover at the majority of facultative H3K9me3 domains in the mammalian genome. Ectopic expression of pluripotency transcription factors in differentiated tissues can overcome Oct4 repression leading to formation of induced pluripotent stem cells. To date, cellular reprogramming is highly inefficient, which may reflect a barrier of repressive chromatin structure to productive transcription factor binding. I employed CIP to investigate if the native repressive chromatin state at the Oct4 promoter in differentiated mouse fibroblasts could be overcome by the recruitment of a strong transcriptional activator. I found that directed VP16 targeting could rapidly reactivate Oct4 expression within 48 hours. This argues against repressive chromatin structure presenting a static barrier to DNA binding and transcriptional activation. Based on our mathematical model, enhanced Oct4 reactivation may reflect a shift in the steady state equilibrium in favor of increased turnover of H3K9 and H3K27-methylated nucleosomes. These findings may aid future efforts to derive induced pluripotent stem cells that normally require several weeks for endogenous Oct4 reactivation. 
I believe that conditional genetic approaches using small molecules present a powerful new tool to the chromatin community to study the dynamic regulation of any chromatin modifying activity in any murine cell type and derive testable quantitative models.
a. Hathaway N, Bell O, Hodges C, Miller E, Neel D, Crabtree G. Dynamics and Memory of Heterochromatin in Living Cells. Cell. 2012 June; 149(7):1447-1460.
b. Bell O, Schwaiger M, Oakeley E, Lienert F, Beisel C, Stadler M, Schübeler D. Accessibility of the Drosophila genome discriminates PcG repression, H4K16 acetylation and replication timing. Nature Structural & Molecular Biology. 2010; 17(7):894-900.
c. Bell O, Conrad T, Kind J, Wirbelauer C, Akhtar A, Schubeler D. Transcription-Coupled Methylation of Histone H3 at Lysine 36 Regulates Dosage Compensation by Enhancing Recruitment of the MSL Complex in Drosophila melanogaster. Molecular and Cellular Biology. 2008 March 17; 28(10):3401-3409.
d. Bell O, Wirbelauer C, Hild M, Scharf A, Schwaiger M, MacAlpine D, Zilbermann F, van Leeuwen F, Bell S, Imhof A, Garza D, Peters A, Schübeler D. Localized H3K36 methylation states define histone H4K16 acetylation during transcriptional elongation in Drosophila. The EMBO Journal. 2007 November 15; 26(24):4974-4984.
D. Additional Information: Research Support and/or Scholastic Performance
Ongoing Research Support
RCA218392A 						Frye (PD)		08/2018-07/2021
Total: USD 450,000 
In vivo chemical probe against CBX7
This award funds an international consortium of three PIs with the aim to develop an in vivo chemical probe of the CBX reader domains of Polycomb repressive complex 1 (PRC1). As part of this consortium, I contribute a highly novel method to assess cellular functional activity dependent on CBX driven recruitment of PRC1. My lab has previously developed a reductionist approach turning mouse ES cells into molecular test tubes to study the regulation of mammalian PRC1 complexes in isolation. 
Role: consortium PI

NFG-05, New Frontiers Group (NFG) Grant 		Bell (PI) 		08/01/13-07/30/18
(Austrian Academy of Sciences (OEAW))
Total: € 3.300.000

Investigating Chromatin Dynamics and Memory in vivo 
I was awarded this starting grant from the Austrian Academy of Science (OeAW) to cover the initial investments necessary to equip my laboratory and finance the running costs to support a core team of two graduate students, one technician and 50% of a postdoctoral position for a period of five years. The aim of the project was to perform transcriptional reprogramming using CRISPR-mediated epigenome editing and to identify modulators of HP1-dependent heterochromatin formation using shRNA screening. 
Role: PI
CDA00036/2014-C, 					Bell (PI) 		03/01/15-02/28/19
HUMAN FRONTIERS SCIENCE PROGRAMME
Total: $ 300.000
Investigating the dynamics and memory of Polycomb-mediated gene repression in vivo
The overall aim of this project was to employ conditional control of Polycomb Repressive Complex 2 using synthetic small molecule ligands to induce H3K27me3 and determine the sequence of events, kinetics and epigenetic memory of this histone mark.
Role: PI
