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Patents

Patent Application  “Alpha-Ketocarboxylic Acid Based Inhibitors of Protein Tyrosine
Phosphatases.” US Application No. 10/117,699, Filed April 5, 2002.

Provisional Patent Application “Fluorogenic Substrates For Protein Phosphatases and
Assays Incorporating the Substrates”
Docket No. BU2007-12, Filed November 15, 2007.

Current Research

The Seto research group continues to focus on two areas within bioorganic chemistry.
First, we are developing an activity based probe for the serine and threonine phosphatase class
of enzymes. These phosphatases play important roles in a variety of human pathogenic
conditions including cystic fibrosis (PP2C), immunosuppression (PP2B) and cardiovascular
disease (PP1 and PP2A). The probe is designed to react covalently and specifically with only

C. Seto CV 2011 Page 5 of 7



the active form of the phosphatases, as opposed to inactive pro-enzyme species, or other forms
of the enzyme that are deactivated by post-translational modification, or lack thereof. These
probes should prove useful for discovering unknown phosphatases, for clarifying the role that
phosphatases play in disease, and investigating the selectivity of drugs that are targeted against
this class of proteins. Michael Zompa, the graduate student working on this project, anticipates
that synthesis of the probe will be complete in the next several months, and plans its biological
evaluation during the summer.

The Ras family of proteins initiate intracellular signals that control the growth and
differentiation of cells. Regulating the activity and trafficking of these proteins is vital since
mutant forms of Ras that permanently switch on its activity results in uncontrolled cell grown.
Thus, mutations in Ras proteins are found in more than 20% of all human cancers, and in
greater than 90% of pancreatic cancer cases. We are developing a second type of activity
based probe that targets acyl protein thioesterases. These enzymes control the cycling of Ras
proteins between the cell membrane, where Ras exerts its biological effects, and the Golgi
apparatus. Ras proteins are post-translationally modified (palmitoylated on two cysteine
residues) in the Golgi apparatus. This modification initiates trafficking of Ras to the cell
membrane, where the palmitoylated cysteine residues anchor the protein to the plasma bilayer.
Acyl protein thioesterases hydrolyze the palmitoyl groups off of Ras, resulting in its deactivation
and transport back to the Golgi. Our probes are designed to react specifically with these
thioesterases, as opposed to other classes of hydrolases, and can be useful tools for
understanding how these enzymes control protein trafficking, and their relationship to human
diseases such as cancer. Yiming Chen is close to completing synthesis of a first generation
probe, and hopes to begin its evaluation over the next several months.

We also have ongoing collaborations with Professor Rebecca Page (Brown, Biomed) on
protein tyrosine phosphatase inhibitors, and with Professor William Atkins (University of
Washington, Medicinal Chemistry) on triazole inhibitors of cytochrome P450 enzymes.

Service to the University

2003-04 — Ad Hoc Committee on Postdoctoral Researchers
2010 — Reviewer for ADVANCE Career Development Awards
2007-10 — University Resources Committee

Service to the Profession

Ad Hoc Member — Bioorganic and Natural Products Study Section of the NIH - October, 2000
Ad Hoc Member — Bioorganic and Natural Products Study Section of the NIH - June, 2002
Ad Hoc Member — ZRG1 SSS-L Study Section of the NIH - June, 2004

Ad Hoc Member - ZRG1 BCMB-L Study Section of the NIH — July, 2005

Ad Hoc Member - BCMB-L11S Study Section of the NIH — June, 2006

Discussion Leader — Stereochemistry Gordon Research Conference — 2010

Charter Member — NIH Synthetic and Biological Chemistry B Study Section — 2007-2011

Service to the Community

Chemistry demonstration at Primrose Hill Elementary School — Barrington, Rl — 2004
Chemistry demonstration at Primrose Hill Elementary School — Barrington, Rl - 2006

Honors and Awards:

* Eli Lilly Predoctoral Fellow - Harvard University: 1991 - 1992
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* United States Army Medical Research and Materiel Command: Breast Cancer
Research Initiative - Career Development Award - Brown University: 1996 - 2000

e Salomon Faculty Research Award - Brown University: 1996 - 1998

* Award for Outstanding Academic Advising - Brown University: 2000
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