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Research & Scholarship

CURRENT RESEARCH AND SCHOLARLY INTERESTS

Our research objectives are to understand the cellular mechanisms involved in the development and maintenance of epithelial cell polarity. Polarized epithelia cells
play fundamental roles in the ontogeny and function of a variety of tissues and organs. Recent studies indicate that the development of epithelial cell polarity isa
multistage process requiring instructive extracellular cues (eg. cell-cell and cell-substratum contact) and the reorganization of proteinsin the cytoplasm and on the
plasma membrane. Once established, polarity is maintained by targeting and retention of proteins to functionally distinct apical and basal-lateral plasma membrane

domains.

We have developed three strategies to address molecular and biochemical aspects of the mechanisms involved in these processes:

(i). Analysis of membrane and cytoplasmic protein sorting, targeting and distribution in established cell lines of polarized renal epitheliain tissue culture (eg. MDCK

cells). Biochemical and molecular analysis of protein sorting into vesicles, transport and docking of vesicles with specialized membrane domains.

(ii). Structural and functional analysis of cell adhesion in epithelial cells. Molecular genetic approaches to disrupt cadherin and associated protein (catenins) functions.
Role of cell adhesion in establishing

docking machinery for transport vesicles.

(ii). In vitro studies of protein organization and interactions in purified and reconstituted cell systems.

(iv). Invivo studies of embryonic development of polarized rena epitheliain the normal mouse and the cpk mouse mutant, a murine strain with autosomal recessive

polycystic kidney disease in which cell polarity is partially reversed.
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Teaching

COURSES
2015-16
e Cellular Dynamics|!: Building a Cell: BIO 129B (Spr)

STANFORD ADVISEES
Doctoral Dissertation Reader (AC)

Darius Johnston

GRADUATE AND FELLOWSHIP PROGRAM AFFILIATIONS
® Biology (School of Humanities and Sciences) (Phd Program)

e Cancer Biology (Phd Program)
e Molecular and Cellular Physiology (Phd Program)

Publications

PUBLICATIONS

o [R-catenin at the centrosome: Discrete pools of 3-catenin communicate during mitosis and may co-or dinate centrosome functions and cell cycle
progression. BioEssays

Mbom, B. C., Nelson, W. J.,, Barth, A.
2013; 35 (9): 804-809

o Daniorerio alpha E-catenin Isa Monomeric F-actin Binding Protein with Distinct Properties from Mus musculus alpha E-catenin JOURNAL OF
BIOLOGICAL CHEMISTRY

Miller, P. W., Pokutta, S., Ghosh, A., Almo, S. C., Weis, W. |., Nelson, W. J., Kwiatkowski, A. V.
2013; 288 (31): 22324-22332

e Microactuator device for integrated measurement of epithelium mechanics BIOMEDICAL MICRODEVICES
Mukundan, V., Nelson, W. J., Pruitt, B. L.
2013; 15 (1): 117-123

o An epithelial tissue in Dictyostelium challenges the traditional origin of metazoan multicellularity BIOESSAYS
Dickinson, D. J.,, Nelson, W. J., Weis, W. I.
2012; 34 (10): 833-840

o alpha-Catenin and |IQGAP Regulate Myosin L ocalization to Control Epithelial Tube Mor phogenesisin Dictyostelium DEVELOPMENTAL CELL
Dickinson, D. J., Robinson, D. N., Nelson, W. J., Weis, W. I.
2012; 23 (3): 533-546
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