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A.
Personal Statement

My PhD and postdoctoral training, combined with the current research interests of my laboratory and extensive funding from cancer research foundations, demonstrate that I am well prepared for my role as a participating faculty member in the Norris Comprehensive Cancer Center. My lab is primarily interested in the identification and characterization of O-GlcNAc modifications. O-GlcNAcylation occurs on intracellular proteins. Notably, the global levels of this modification are increased in all types of cancer that have been examined, and this increase is key for tumorigenesis and cancer cell survival. However, the molecular pathways that are affected by increased O-GlcNAcylation are still mysterious. My lab creates and applies innovative chemical tools that enable the selective visualization and identification of O-GlcNAcylated proteins. These tools enabled us to discover that cancer metabolism is intimately linked to changes in O-GlcNAcylation levels and that key cell death proteins are O-GlcNAcylated in a fashion that inhibits their activity. We are continuing to explore both of these discoveries in order to both understand the fundamental cancer biology of O-GlcNAcylation and to identify potential therapeutic targets.

B.
Positions and Honors

Positions and Employment

2009-present

Assistant Professor, Dept. of Chemistry, University of Southern California

2010-present

Assistant Professor, Dept. of Mol. and Comput. Biology, University of Southern California

2010-present

Member, Norris Comprehensive Cancer Center, Univeristy of Southern California

Other Experience and Professional Memberships
Memberships: American Chemical Society (2001-present), Society for Glycobiology (2012-present)
Honors

2005-2007

American Cancer Society Postdoctoral Fellowship

2012-2015

Damon Runyon-Rachleff Innovation Award

2012-2014

Concern Foundation Conquer Cancer Now Award

2013

Chemical Communications Emerging Investigator

2013

General Education Teaching Award, University of Southern California

2014-2017

Susan G. Komen Career Catalyst Award

2015-2019

American Cancer Society Research Scholar Award

2015

American Chemical Society - David Y. Gin Young Investigator Award

C.
Contribution to Science

During my independent career, my lab has made important contributions in three areas:

1. Protein glycosylation is a heterogeneous and often substoichiometric modification on substrate proteins, and traditional biological reagents (e.g., antibodies) have proven inadequate for the visualization and identification of glycoproteins.  To overcome some of these limitations, my lab has been active in the creation and characterization of chemical probes of protein glycosylation and carbohydrate metabolism. These probes, which we have termed metabolic chemical reporters (MCRs), are typically analogs of monosaccharides that contain abiotic functionality, typically an azide or alkyne. MCRs can be added to living cells and organisms where they are metabolized into the corresponding activated sugar-donors and are then directly incorporated into glycosylation. The azide or alkyne in the MCR can then be selectively reacted with visualization or affinity tags using bioorthogonal reactions, such as the copper(I)-catalyzed azide-alkyne cycloaddition (CuAAC or “click chemistry”). My lab has created several different MCRs that display improved labeling and selectivity compared to previously published probes. For example, we created the first MCR that is completely selective for intracellular O-GlcNAc modifications, enabling the identification of previously unknown glycoproteins. Additionally, we have used MCRs to explore the metabolism of monosaccharides into other pathways including protein acetylation. These discoveries are particularly important in cancer research, as the tools can be immediately leveraged by many labs to investigate the many changes in glycosylation that occur during tumorgenesis. I served as the primary investigator in all of these studies.

a. Zaro BW, Yang YY, Hang HC, Pratt MR. Chemical reporters for fluorescent detection and identification of O-GlcNAc-modified proteins reveal glycosylation of the ubiquitin ligase NEDD4-1. Proc Natl Acad Sci USA (2011) 108, 8146-51. PMC3100932.

b. Bateman LA, Zaro BW, Chuh KN, Pratt MR. N-Propargyloxycarbamate monosaccharides as metabolic chemical reporters of carbohydrate salvage pathways  and protein glycosylation. Chem Commun (2013) 49, 4328-30. PMID: 23235740.

c. Zaro BW, Chuh KN, Pratt MR. Chemical reporter for visualizing metabolic cross-talk between carbohydrate metabolism and protein modification. ACS Chem Biol (2014) 9, 1991-96. PMC4168799.

d. Chuh KN, Zaro BW, Piller F, Piller V, Pratt MR. Changes in metabolic chemical reporter structure yield a selective probe of O-GlcNAc modification. J Am Chem Soc (2014) 136, 12283-95. PMC4156869.
2. In addition to the development of new chemical probes of protein glycosylation, my lab has been actively engaged in the identification and characterization of key O-GlcNAcylated proteins. O-GlcNAc modification is the addition of the single monosaccharide N-acetyl-glucosamine to serine and threonine side-chains of proteins located throughout the cytosol, nucleus, and mitochondria of plants and animals. O-GlcNAcylation is absolutely required for development in mammals and Drosophila and is misregulated in a variety of diseases, including cancer and neurodegeneration. Increased levels of O-GlcNAcylation protect cells and tissues from stress and inhibit cell death; however, the molecular mechanisms behind this observation are still mysterious. Using our chemical tools, we are identifying and characterizing O-GlcNAcylation on key survival and cell death proteins. O-GlcNAcylation is increased in every type of cancer tested to date, where it promotes tumor formation and cancer cell survival. I served as the primary investigator or co-investigator in all of these studies.

a. Zaro BW, Yang YY, Hang HC, Pratt MR. Chemical reporters for fluorescent detection and identification of O-GlcNAc-modified proteins reveal glycosylation of the ubiquitin ligase NEDD4-1. Proc Natl Acad Sci USA (2011) 108, 8146-51. PMC3100932.

b. Zaro BW, Hang HC, Pratt MR. Incorporation of unnatural sugars for the identification of glycoproteins. Methods Mol Biol (2013) 951, 57-67. PMC4228939.

c. Gurel Z, Zaro BW, Pratt MR, Sheibani N. Identification of O-GlcNAc modification targets in mouse retinal pericytes: implication of p53 in pathogenesis of diabetic retinopathy. PLoS One (2014) 9, e95561. PMC4006792.

d. Chuh KN, Pratt MR. Chemical methods for the proteome-wide identification of posttranslationally modified proteins. Curr Opin Chem Biol (2015) 24, 27-37. PMC4308425.
3. My lab has also actively contributed to the understanding of site-specific posttranslational modifications using synthetic protein chemistry. Isolation of modified proteins from biological sources results in a heterogenous mixture that prevents the biochemical characterization of the consequences of specific posttranslational modifications. To circumvent this limitation, we use the technique of expressed protein ligation (EPL) that enables the construction of proteins from protein and synthetic peptide elements with no protecting groups, like molecular LEGOs. Currently, we are focusing our efforts on posttranslational modifications of the protein α-synuclein, which forms the toxic protein aggregates that are strongly associated with Parkinson’s disease (PD). α-Synuclein is subjected to a range of posttranslational modifications that could effect its aggregation and the progression of PD. To date, we have used synthetic protein chemistry to prepare α-synuclein bearing several physiologically relevant modifications, including site-specific ubiquitination at nine residues, SUMO modification at 2 residues and O-GlcNAcylation at one site. We found that both ubiquitin and SUMO have site-specific effects on protein aggregation and proteasomal degradation, and excitingly, that a single O-GlcNAc modification is sufficient to completely block α-synuclein aggregation. I served as the primary investigator in all of these studies.

a. Meier F, Abeywardana T, Dhall A, Marotta NP, Varkey J, Langen R, Chatterjee C, Pratt MR. Semisynthetic, site-specific ubiquitin modification of α-synuclein reveals differential effects on aggregation. J Am Chem Soc (2012) 134, 5468-71. PMC3315850.

b. Marotta NP, Cherwien CA, Abeywardana T, Pratt MR. O-GlcNAc modification prevents peptide-dependent acceleration of α-synuclein aggregation. Chembiochem (2012) 13, 2665-70. PMID: 23143740.

c. Abeywardana T, Lin YH, Rott R, Engelender S, Pratt MR. Site-specific differences in proteasome-dependent degradation of monoubiquitinated α-synuclein. Chem Biol (2013) 24, 1207-13. PMC3855323.

d. Abeywardana T, Pratt MR. Extent of inhibition of α-synuclein aggregation in vitro by SUMOylation is conjugation site- and SUMO isoform-selective. Biochemistry (2015) 54, 959-61. PMID: 25607946.

Complete List of Published Work in MyBibliography: http://www.ncbi.nlm.nih.gov/sites/myncbi/1HmZMTwz0tkQW/bibliography/9309635/public/?sort=date&direction=ascending
D.
Research Support

Ongoing Research Support

Damon Runyon-Rachleff Innovation Award DDR-19-12


01/01/12-06/30/15

Damon Runyon Cancer Research Foundation (PI: Pratt)

“O-GlcNAc as a ‘Sweet’ Link Between Metabolism and Survival in Cancer”

The major goal of this project is understanding the consequences of increased O-GlcNAc modification of proliferative signaling proteins in cancer. Specifically, it is focused on understanding how increased O-GlcNAc modification of signaling proteins, including ubiquitin ligases and kinases, contributes to cancer-cell survival.

Career Catalyst Research Grant CCR14299333







09/01/14-08/31/17

Susan G. Komen (PI: Pratt)

“Glycosylation as a Link Between Breast Cancer Metabolism and Tumorigenesis”

The major goal of this project is to understand the effects of O-GlcNAc on key cel-death proteins in breast cancer cells (pre-awarded and pending final grant approval).

Research Scholar Grant RSG-14-225-01-CCG







01/01/15-12/31/18

American Cancer Society (PI: Pratt)










“From Protein Glycosylation to Cancer Metabolism and Back”

The major goal of this project is to understand proteins that become O-GlcNAc modified during oxidative stress in cancer.

Completed Research Support

CONquer canCER Now Award 











07/01/12-06/30/14

Concern Foundation (PI: Pratt)











“Cancer Metabolism and Protein Glycosylation”

The major goal of this grant is to express, purify, and characterize O-GlcNAc modified pyruvate kinase.

Rapid Response Innovation Award 










08/01/13-07/30/14

Michael J. Fox Foundation for Parkinson’s Research (PI: Pratt)


“Glycosylation as an Endogenous Inhibitor of the Aggregation of the Protein α-Synuclein”

The major goal of this project is to test if O-GlcNAc modification inhibits the aggregation of α-synuclein.

Research Grant















12/01/13-11/30/14

Margaret E. Early Medial Research Trust (PI: Pratt)

“Targeting protein glycosylation as a therapeutic strategy in cancer”

The major goal of this project is to inhibit the addition of O-GlcNAc modifications in cancer through the development of small-molecule inhibitors.
