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embryonic stem cells (hESCs) are a promising alternative to adult stem cells for the production of
cell types for drug screening and transplantation therapies. While hESCs have the potential to offer
significant clinical benefit to the treatment of a number of diseases, this has been largely unrealized
because of several significant challenges. These challenges include the fact that human embryonic
stem cells (hESCs) must be maintained and manipulated in the undifferentiated state, the potential
for hESCs to form teratomas, and the risk of introducing transgenes into the cells. However, recent
reports of methods to generate and culture hESCs on a feeder-free basis in vitro have initiated a new
era in hESC research and clinical application. This work represents a significant improvement in the
production of hESCs. However, several issues remain to be addressed. For example, the methods for
producing hESCs may not be universally applicable to all hESC lines. To better understand how
hESC lines differentiate from the pluripotent state and to predict and/or direct differentiation of
hESCs into desired cell types, it is necessary to identify regulators of hESC self-renewal and
differentiation. The long-term goal of this proposal is to elucidate regulators of hESC self-renewal
and to use this information to identify specific markers that can be used to identify and culture
hESCs in the undifferentiated state. The objective of this application is to determine the role of
epigenetic mechanisms in the self-renewal of hESCs. We hypothesize that chromatin modifications
directly influence the self-renewal of hESCs. To test this hypothesis, we propose to identify the
chromatin modifying enzymes that regulate hESC self-renewal and differentiation. Understanding
the molecular mechanisms involved in self-renewal will provide new insights into how to culture
hESCs for therapeutic applications and allow the development of improved methods to differentiate
hESCs. PUBLIC HEALTH RELEVANCE: This proposal will identify chromatin modifying enzymes
that regulate hESC self-renewal. Understanding the molecular mechanisms involved in self-renewal
will provide new
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