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Research Activities

We are studying the molecular basis for trafficking of secreted

proteins within the cell during regulated secretion. Secretory proteins
synthesized in the major salivary glands, including the parotid glands,
are primarily stored in dense-core secretory granules and released

in response to external stimuli (regulated or stimulated secretion).
Parotid salivary proteins are secreted apically, primarily by the regulated
secretory pathway. Understanding how sorting occurs in salivary glands
would contribute to the correct targeting of therapeutic transgenes. To
study the molecular basis for trafficking, we use a proteomics approach
to define proteins in the secretory granule membrane, and systems
biology approaches to define regulatory pathways. We hope to define
the developmental mechanisms that create the secretory pathways.

In addition, our laboratory is interested in the regulation of gene
transcription in eucaryotic cells. We are investigating the molecular
mechanism of action of the zfh family of transcription factors. We
have isolated cDNA and genomic clones of the Zthep/Zfhx1a/

ZEB1 transcription factor. ZEB1 is essential for life as well as T-cell
development, craniofacial development, and skeletal patterning. ZEB1
is a SMAD-binding protein, and therefore is part of the TGFbeta family
signaling mechanism. Current projects investigate the role of ZEB1 and
related genes in early development, and the molecular interactions that
underlie those roles. We focus on development of the eye, which has
specific defects in ZEB1-mutant mice that mimic birth defects in some
human babies. In addition, we are studying the molecular basis for cleft
palate in ZEB1 knock-out mice.

Grants Funded

Role: Principal Investigator

Title: Selective Aggregation and Sorting of Salivary Protein
Funding Agency: National Institutes of Health, NIDCR
Direct Costs Funded: $875,000

Role: Principal Investigator

Title: Ocular Defects Caused by TCF8/Zfhx1a Mutation
Funding Agency: NIH/ NEI

Direct Costs Funded: $275,000

Role: Co-Investigator

Title: Oral H. pylori Prevalence in Intellectually/Developmentally
Disabled Adults

Funding Agency: NIH/NIDCR

Direct Costs Funded: $275,000
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Role: Principal Investigator

Title: Identifying Periodontal Antigens By Protein Microarray
Funding Agency: NIH/NIDCR

Direct Costs Funded: $275,000

Role: Co-Investigator; Pl Ken Ramos

Title: Center for Environmental Genomics and
Integrative Biology (CEGIB)

Funding Agency: NIH/NIEHS

Direct Costs Funded: $3,000,000

Role: Principal Investigator

Title: Mathematical Model of Parotid Acinar Differentiation
Funding Agency: NIH/NIDCR

Direct Costs Funded: $1,900,000
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