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General Research Interest

Changes in Gene Expression that Occur in Disease

Changes in gene expression that occur in the brain during
neurodegeneration and addiction.

Identification of splice variants in blood as biomarkers for
Parkinson’s disease.

Changes in RNA stability in cervical cancer.

Main Research Techniques

Reverse Transcription Polymerase Chain Reaction
Bioinformatics

Site-directed mutagenesis

RNA-protein cross-linking assays

Microarray screening
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Model of Pre-mRNA Splicing Regulation
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The P2X; receptor is a membrane-bound ligand-operated channel. The
receptor’s function in epithelial cells is to mediate apoptosis.

Goal: Determine if splicing regulation is disrupted in the brain in
Parkinson’s disease. Identify blood biomarkers to detect pre-symptomatic
Parkinson’s disease.
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The amount of P2X; mRNA is lower in precancerous and cancer
epithelial cells than in normal cells.
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The mRNA encoding ache-s produces an isoform that composes the
canonical synaptic tetrameric form of the enzyme. The mRNA
encoding ache-r produces a protein that remains a monomer.

Goal: Determine the mechanism regulating P2X; mRNA expression.

Now: Resident William Beaumont Hospital,
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Several putative miRNA targets sites were identified by bioinformatic
analysis, including miR-186 and miR-150 targets. These sequences
were cloned adjacent to a luciferase reporter and the results showed
that these sites destabilize the 3'-UTR P2X; mRNA
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The ratio of ache-r/18S and ache-s/18S increased in the striatum after 3D
and the increase in ache-s/18S persisted for 3W after chronic MPTP
administration.

No change in splicing was observed in the blood after chronic MPTP
treatment.

Future Studies: In order to identify biomarkers in blood we will screen

microarrays using RNA prepared from human blood.

Model for miRNA activity

Future Studies: Identify additional sites important to the stability of the 3'-
UTR P2X; mRNA.

Determine if the miRNAs that regulate P2X7 stability are the cause or
simply a biomarker of cervical cancer.




