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Current Research
Zn* neurotoxicity: role of NAD+ loss and glycolytic inhibition in vitro and in vivo.
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used include molecular biology
to manipulate individual pathways by viral or transgenic means, biochemical measurements, and
pharmacologic development of therapeutics.

Requirement for Zn** during tumor cell proliferation or neurogenesis in vitro and in vivo.
Recent studies have demonstrated that tumor growth appears to be I|m|ted by the availability of
Zn**. This result may be linked to the observed requirement of Zn?* availability for robust




neurogenesis in the adult hippocampus. Different members of the ZIP family of transporters have
been shown to be robustly over expressed in various tumors. Overexpressing ZIP’s or the
availability of extra Zn** potentiates tumor growth whereas knocking down their expression or Zn**
chelation attenuates tumor growth. A similar situation ocaurs in adult hippocampus and expression
of the ZnT3 zinc transporter and the availability of Zn**. We are studylng tumor growth, ZIP
knockdown, and Zn®* chelation in vivo, and the mechanisms of this Zn?* mediated affect in tumor
growth as well ,as neurogenesis with particular attention on the kinase pathways shown to be
activated by Zn?* and those kinase pathways which are implicated in cell proliferation.

Zn?*' plays a role during [I-cell death in diabetes which is also caused by NAD+ loss in vitro and in
vivo.

Zn*" is highly abundant i in, the secretory vesicles of ' pancreatic B-cells both bound to insulin and
free. We showed that Zn?* chelation, reduced Zn" in the diet, and pyruvate or nicotinamide
reduce [ -cell death and diabetic incidence in animal models of type-1 diabetes. We also showed
that restoration of NAD" levels or sirtuin inhibition attenuated p -cell death in vitro. We use in V|tro
and in VIVO models of diabetes together with molecular and transgenic techniques to modify NAD*
and Zn*" levels, or the sirtuin pathway to determine the molecular mechanisms involved in (I-cell
death to develop novel therapeutics for diabetes.

Research Interests and Goals
Molecular mechanisms of the requirement for zinc in tumor proliferation and neurogenesis, zinc
neurotoxicity in injuries and neurodegeneration, and zinc toxicity in p-cells leading to diabetes.
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Funding

“Type-1 Diabetes: Zn?* Potentiated -Cell Death By Sirtuin-Mediated NAD" Loss”

Agency: NIH/NIDDK-PI;

Type: RO1 DK 073446-02;

Period: 8/01/06-4/30/11;

This R01 is aimed at understanding the role of Zn?*, NAD" loss, and sirtuins in pancreatic f3-cell
loss using cell lines and in vivo models of type-1 diabetes.




