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Abstract: DESCRIPTION (Adapted from the Investigator's Abstract): TGIF 
(TG-interacting factor) is a member of the TALE family of homeodomain proteins. TALE 
homeodomain proteins have a three amino acid insertion between helices one and two of the 
homeodomain, which specifies interactions with other DNA binding proteins. In humans, 
mutation of TGIF leads to holoprosencephaly, a genetic disorder resulting in profound 
effects on craniofacial development. TGIF is a transcriptional repressor, which acts in part 
by recruiting histone deacetylases, and is a transcriptional co-repressor for 
TGF-beta-activated Smads. In response to TGF-beta, an activated Smad complex enters the 
nucleus, binds to DNA and interacts either with transcriptional activators, or a co-repressor 
complex via TGIF. It appears that TGIF acts in distinct transcriptional regulatory pathways: 
Repressing transcription of TGF-beta-activated genes via Smads and repressing a second set 
of genes when bound directly to DNA. However, target genes, regulated by direct binding of 
TGIF are not known. The goal of this project is to understand the mechanism of action of 
TGIF and its role in transcriptional regulation. Specifically, this project will analyze 
transcriptional repression by TGIF at the molecular level, and determine and its role in 
TGF-beta-activated transcription. Target genes for TGIF, and DNA binding proteins, with 
which TGIF interacts, will be identified. These studies will help us understand how defects 
in TGIF lead to holoprosencephaly, and shed light on TGF-beta-activated transcriptional 
regulation, which when perturbed by mutations affecting Smad proteins, contributes to 
cancer. 
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