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Previous work
experience

| became interested in chromatin dynamics during my graduate studies in Peter Becker’s laboratory at
EMBL-Heidelberg (Germany), where | characterized CHRAC, a Drosophila multi-subunit chromatin
remodeling complex that uses the energy of ATP to mobilize nucleosomes and promote global chromatin
fluidity. | found that ISWI, the catalytic subunit of CHRAC, is a nucleosome-stimulated ATPase. This
molecular engine works together with other proteins in CHRAC to slide nucleosomes. These studies
contributed to the molecular and biochemical characterization of CHRAC and revealed some of the
mechanistic aspects of the chromatin remodeling reactions catalyzed by ATP-dependent chromatin
remodeling complexes.

To complement my extensive training in protein biochemistry, | obtained postdoctoral training in the use
of classical and molecular genetics in John Tamkun's laboratory at UCSC. The aim of my postdoctoral work
was to clarify the biological function of the ISWI ATPase by identifying factors with which it interacts in
vivo. These studies showed that ISWI plays a global role in chromatin compaction and transcriptional
repression. In particular | found that specific acetylation state of chromatin can influence the ability of ISWI
to organize chromatin and regulate gene expression. These studies have shed light on the function and
regulation of ISWI in vivo and improved our understanding of how the activity of ATP-dependent chromatin
remodeling factors and histone modifying enzymes are coordinated.
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Eukaryotic cells store their genetic information in the form of chromatin, a complex of DNA packed with
structural and regulatory proteins. The functional repeating unit of chromatin is the nucleosome, an octamer
of histone proteins wrapped around 150 base pairs of DNA. Chromatin presents a barrier to many proteins
that require access to DNA. Nuclear reactions therefore depend on molecular mechanisms that allow
regulatory factors to gain access to DNA in chromatin. ATP-dependent chromatin remodeling and covalent
modification of histone amino termini, including acetylation, methylation and phosphorylation, play central
roles in determining chromatin accessibility.

Chromatin modifications, which occur without a change in DNA sequence, constitute the epigenetic
markers of our genome. Epigenetic states of chromatin can influence a variety of nuclear processes that are
dynamically carried out at the chromatin level. Specific combinations of epigenetic markers can establish a
“histone code” that is interpreted by other regulatory proteins in the nucleus to direct downstream biological
processes, including transcription, chromosome organization, DNA replication and repair. It is becoming
clear that alterations in the spectrum of chromatin modifications underlie many human diseases. However,
despite the wealth of data concerning the mechanisms of action of chromatin remodeling factors and histone
modifying enzymes, relatively little is known about how their activities are coordinated to regulate chromatin
structure, gene expression and other nuclear functions.

As an independent investigator | will use a combination of genetic and biochemical approaches to study
how ATP-dependent chromatin remodeling activities are regulated and integrated into the larger regulatory
network of post-translational modifications of chromatin. | am very confident that the combination of genetic
and biochemical training that I obtained during the course of my scientific career will allow me to use ISWI
and the fruit fly as a model system to understand chromatin dynamics at the molecular level.
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