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A. Personal Statement 

 
The major focus of my lab is to study and target the role of metabolism and proteostasis in disease using 
chemical and structural approaches. One major area of research is the autophagy pathway, a conserved 
process by which cellular components from proteins to organelles are recycled in large membrane vesicles. 
Autophagy is thought to play a major role in neuronal health, including minimizing protein aggregation and 
normal brian development. My training in chemical and structural biology and pharmacology enables me to be 
uniquely positioned to target this pathway. I have developed the first inhibitors of ULK1 and solved the first 
crystal structure of the ULK1 kinase. I then developed improved inhibitors that show selectivity and efficacy in 
cells in blocking autophagy. Recently, ULK4 was found to be genetically linked to schizophrenia, bipolar 
disorder, and depression, but its function is completely unknown, including the role of the ATP-binding pocket 
in the pseudokinase domain. I solved the first crystal structure of ULK4 as well and published the first inhibitors 
of that pseudokinase. All of our work on kinases has been aided by high resolution x-ray structures of the 
kinases in complex with different inhibitors. 

In this project, we are interested in learning about larger protein complexes, for which cryo-EM is more 
amenable than x-ray crystallography. For one of them, an enzyme involved in lysine metabolism, AASS is a 
major target of our drug discovery team for treating glutaric aciduria type I (GA1). We are interested in 
understanding the enzyme at a structural level, which is thought to exist as a tetramer. This is important 
because it is a bifunctional enzyme and it is unknown how the domains communicate. For the other project, we 
are interested in proteostasis and how ubiquitinating enzymes recognize their substrates and can be targeted 
by PROTACS small molecules. We have obtained complexes of E3 ligase complexes with different associated 
factors and molecular glues and are trying to gain insight into how they assemble. For some of them, there are 
not even crystal structures of the associated factors, so the Cryo-EM structures will be enormously valuable for 
understanding how they assemble. My role is the PI on these experiments and to lead the cryo-EM work on 
these projects and supervise the biochemical and structural studies in my lab. We are excited to be able to 
collect additional data on these complexes using the resources at NCCAT at the NYSBC. 

 
I have not published or created research products under another name.  
 
Ongoing and recently completed projects that I would like to highlight include: 



 

 
R35GM124838 (PI: Lazarus)                   
09/18/17-08/31/22            
Chemical and structural tools to study energy homeostasis pathways in cancer and diabetes 
 
Hirschl Career Scientist Award (PI: Lazarus)             
01/1/20-12/31/2024     
Irma T. Hirschl Weill Trust       
Targeting Autophagy in Alzheimer’s Disease   
 
Sinsheimer Scholar Award (PI: Lazarus)                 
7/1/2020-6/30/22    
Sinsheimer Foundation      
Targeting Autophagy as a Therapeutic Strategy for Alzheimer's Disease 
 
R01CA251425 (PI: Pan)  Role: Co-I                         
7/1/2020-6/30/2025   
Modulate Cullin-RING E3 ubiquitin ligases by small molecule agents 
 
R03 AG072020 (PI: Lazarus)                    
4/1/2021-3/31/2023   
Exploring autophagy as a target for Alzheimer’s Disease. 
 
Edward Mallinckrodt Jr. Foundation (PI: Lazarus)          
10/1/16 - 9/30/19  
Targeting autophagy in pancreatic cancer 
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B. Positions, Scientific Appointments, and Honors 
Positions and Employment 
2016-present        Assistant Professor, Department of Pharmacological Sciences, Icahn School of Medicine at 

Mount Sinai, New York, NY 
2012-16  Postdoctoral Researcher, University of California, San Francisco. Advisor: Kevan Shokat 
2004-12      Graduate Student and Postdoctoral Researcher, Harvard University, Department of       

Chemistry and Chemical Biology. Advisors: Suzanne Walker and Daniel Kahne. 
 
Honors 
2021 - 2022   Sinsheimer Scholar Award 
2021    REC ADRC fellow at Mount Sinai 



 

2020 - 2024  Irma T. Hirschl Career Scientist Award 
2018 - present  Member, Tisch Cancer Institute, NCI designated Cancer Center (P30CA196521) 
2017 - present  NIH R35 MIRA award for Early Stage Investigators 
2016 - 2019   Mallinckrodt Foundation Grant Award 
2016 - 2017   NCI K22 Transition Career Award 
2013 - 2016  Helen Hay Whitney Foundation Postdoctoral Fellowship 
2012    A.P. Giannini Fellowship Finalist (declined) 
2012    Bowes Research Fellowship Finalist (declined)  
2005    Certificate of Distinction in Teaching awarded 
2004    B.S. in Chemistry awarded cum laude with distinction in major, Yale University 
 
 
C. Contributions to Science 
 
 
1. We have worked on the enzyme O-GlcNAc transferase, the sole mammalian intracellular glycosyltransferase 

that is responsible for modifying over 1,000 proteins and couples nutrient status to signaling and 
transcriptional outputs, beginning with my graduate studies and continuing up to this R35 award. Not much 
was known about the mechanism of the enzyme, how it recognizes substrates, and how it recognizes the 
sugar. Because of the importance of the enzyme in so many cellular processes, there was great interest in 
understanding its structure and function. I was able to solve the first crystal structure of the enzyme, by using 
a truncated version that had full activity and by obtaining experimental phasing. I also solved the structure of 
OGT bound to a peptide substrate, which revealed conformational changes required to recognize substrates. 
Using the structures as a guide, I helped hypothesize and prove the kinetic mechanism of the protein. Finally, 
I was able to obtain structures along the entire kinetic pathway, with ternary substrate and product 
complexes, the first for any glycosyltransferase. 
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2. Our lab is focused on the family of autophagy initiating kinases, the ULK proteins. I initially focused on the 

kinase ULK1, which is the first enzyme in the pathway and the prime druggable target. There is 
tremendous interest in autophagy as a fundamentally important pathway and as a novel therapeutic target 
in cancer. It has been found that many cancers, including particularly pernicious ones, such as KRAS 
driven pancreatic cancer, rely on autophagy for growth and survival. Moreover, it has also been shown that 
tumors often use autophagy to resist treatment, from radiation to cytotoxic chemotherapy to targeted 
therapy. I am interested in evaluating ULK1 as a therapeutic target in cancer. I developed the first bacterial 
expression system for ULK1, which is now requested by autophagy groups around the world. I then 
developed the first inhibitors for ULK1 and solved the first crystal structure of the enzyme. Using the 
structure, I was able to develop selective inhibitors that block autophagy in pancreatic cancer cells and 
impede growth. We have received recognition for our work on this family of enzymes, including the Helen 
Hay Whitney Postdoctoral Fellowship, K22 NCI Career Transition Award, and the Mallinckrodt Foundation 
Grant Award. In my lab now we are focusing on the role of ULK1 in Alzheimer’s Disease, and on other ULK 
family of proteins as novel drug targets. We recently solved the first structure of ULK4, which is linked to 



 

schizophrenia, and have published that work. Our lab is a leader in ULK family structural biology and 
pharmacology. 
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3. My lab at Mount Sinai has made major contributions in collaborative structural projects, focusing on 
enzyme mechanisms and structure-based drug design. In collaboration with the Houten and DeVita labs 
here, we have solved a number of structures of exciting drug targets, including the first structure of 
DHTKD1 and novel structures of DYRK1A in complex with inhibitors. 
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