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RESEARCH PROJECTS : 2002-present

Gene therapy approaches for Polycystic Kidney Disease (PKD) using VVC and AAV viral vector constructs
Using a novel gpproach combining an embryonic organ culture system that reproduces the early phases of kidney
development with gene tranfers mediated by vird vectors. Study the effects of transdominant mutants on the interactions
between polycytin-1 and sgnding and cytoskdetd molecules. Interested in the effects of the inhibition of different
domains of polycydin-1 on embryonic kidney development. These studies will be important in the understanding of the
pathogenetic mechanisms of ADPKD and to define the therapeuticd potentid of a genetic gpproach to this disease.
Molecular Biology of PKD and Polycystic Ovary Syndrome (PCOS)

Firg in the literature we ae atempting to link these two common genetic diseases representing totaly different etiology.
Both PKD and PCOS are characterized by formation and progressve expanson of cyss. These cyss eventudly
interfere with normd kidney/ovary function and ultimately lead to rend falure/infertility. Usng mice models (orpk,
Sorauty) we are looking for markers to be present both ADPK and PCOS trying to find a possible same mechanism of
cyst development. We are expanding these studies to human research establishing an internationd database connecting
the two diseases. We are planning to use human granulose cdlls to correlate our data obtained from mouse models.
Progenitor stem cell studies

Purification of rend sem cdls from mouse embryos and microinjection nto mouse embryonic organ culture . This
technique will dlow for both lineage tracing of sem cdlls aswell asaroute for potentia gene thergpy for PKD.



Totipotent embryonic stem (ES) cells can be cultured under conditions to give rise to aggregates termed embryoid
bodies (EB) which previoudy have been shown to contain multiple mesodermal and neuroectoderma cdll linesges. Asa
result of gene targeting experiments, a significant new understanding is emerging concerning the genetic pathways
regulating kidney organogenesis. Intercdlular sgnasin the developing kidney regulate the survival and proliferation of the
progenitor sem cell population. The maintenance of this cdl population is a key mechaniam in the control of nephron
number. We have begun to ducidate soluble factors that have effect on this process. We are developing a method to
identify rend stem cdlls in the developing mouse embryo or in EB dtructures generated in culture from mouse ES cdll
lines. We plan to andyze the developmenta function of isolated rend stem cells to determine if they can generate the
complex set of cdlular types found in the nephrons of the kidney. Usng a combination of in vitro cdl culture and
metanephric organ culture gpproaches, we will aso determine if the metanephric rena stem cdll population demongirates
sf-renewd proliferation.

Erb-B3 receptor and renal development

These sudies dlow the definition of the role of Erb variants of the EGF receptor in rend development and involve
molecular, cell and organ culture anadyses.

RESEARCH PROJECTS: Completed

1980-1988 Prenatd genetics: Identification and characterization of pathognomonic amniotic fluid cdls in fetd neurd
tube defects.

1989-1997 Pre-implantation Use of trandationa mobility of a plasma membrane protein to assess fertilization of
mouse oocytes and viability of mouse zygotes and two cell embryos, Effects of cytokines on laterd mobility of a plasma
membrane protein in early stage mouse embryos measured by fluorescence photobleaching recovery; Effects of
cytokines on pre-implantation embryo development (in light and eectron microscopical level). Reproductive toxicology.
Reproductive immunology: immunological approach to recurrent spontaneous abortiont  Identification of cdlular
mediated mechanisms of recurrent spontaneous abortion (establishing a mouse model, responsible cdl populations,
cytokines Thl-Th2’swing’); Effects of progesterone on embryotoxic factor production and Thl immunity in women
with recurrent spontaneous abortion.

1988-2002 Reproductive medicine/reproductive biology
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