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Attachment Il

CT Stem Cell Research Proposal Summary (in Non-Scientific Language)

Attachment II should be completed by the principal investigator of each participating institution. For projects with
multiple investigators, the lead investigator should be indicated.

Title of Project Function of the fragile X mental retardation protein in early human neural development

Amount requested $200,000
Principal Investigator Yingqun Joan Huang

Institution Yale University

Collaborator (s) Yale Stem Cell Center

One sentence description. This Project’s purpose is to understand the molecular mechanism of and to
find a cure for the fragile X mental retardation syndrome.

Project Summary (Limit to this side of form)

Fragile X syndrome (FXS), which affects approximately 1/4000 males and 1/8000 females, is the
leading heritable form of mental retardation and is associated with a variety of learning disorders
and behavioral problems. The syndrome is caused by the loss of the fragile X mental retardation
protein, called FMRP. Despite enormous efforts on the study of FMRP and the pathogenesis of
the disease for the past decade, the function of FMRP and the molecular basis of FXS remain
largely unknown. Conclusions derived from studies on nonhuman species including mice may
provide valuable insights into how FMRP might work in cells, but cannot address many of the
specific aspects of the human disease. Given that FXS most likely arises from the absence of
FMRP during early neural development, it is thus pivotal to perform the studies during the
appropriate developmental time windows. Since performing experiments in early developing
human brains is impossible, the studies proposed here will allow us to fill this gap by addressing
the molecular mechanism of the disease in early stage neurons derived from human embryonic
stem cells (hESC). The ability of hESC to differentiate into neural stem cells and neurons in
tissue culture dishes thus offers an excellent model system for studying how FMRP may
influence its target gene function at the very earliest stages of brain development. Experiments
of this sort have not yet been reported. In this proposal, we will genetically modify unregistered
hESC lines so that they cannot produce FMRP, a situation that mimics a developing FXS human
fetus. We will then examine its effects on the expression of genes that are specifically regulated
by FMRP, using a variety of molecular, cellular and biochemical methods. We believe that
results derived from the proposed studies will set the platform for future more in-depth studies,
and hold the promise of helping to develop new strategies to combat FXS.
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