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A. Personal Statement

I am a tumor immunologist leading a translational research program composed of basic scientists and clinicians
focused on modulation of cell stress and metabolism in tumor immunity to improve cancer immunotherapies. |
am an Associate Professor at the University of North Carolina at Chapel Hill (UNC-CH) and | am a Co-leader of
the Cancer Cell Biology Program at the Lineberger Comprehensive Cancer Center (LCCC, UNC-CH). My group
was among the first to identify that T cells in solid cancers experience chronic endoplasmic reticulum (ER) stress.
We found that the ER stress sensor PERK can be targeted to rewire T cell metabolism, efficacy, and response
to PD1 inhibitor therapy in solid cancers (1). Due to PERK’s role in regulation of metabolic homeostasis of the
cell, | have developed an expertise in immunometabolism that has resulted in senior author and collaborative
projects published in Cell Metabolism (2), Nature (3), and Immunity (4) as well as grant awards highlighted below.
Recently, we uncovered that ER structure is altered by the tumor microenvironment, leading to proteosasis
collapse and loss of cytotoxic function in T cells. The deficit could be repaired by modifying ER structure to
reinvigorate T cell function in cancer (under review, Immunity). My group continues to focus on aspects of ER-
directed signaling, metabolism, and organelle structure that define immune outcomes in cancer.

Individual and collaborative projects that | would like to highlight include:
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Positions and Scientific Appointments

2025-Present Faculty Director, Metabolomics & Proteomics Core, UNC-Chapel Hill
2024-Present Co-Chair, National Awards Review Committee, SITC

2024-Present Co-Chair, Translational Immune Oncology, NIH/NCI

2024-Present Standing Member, Translational Immune Oncology, NIH/NCI
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2025 Paper of the Year Award, UNC-Chapel Hill
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2006 1% Place Research Retreat Presentation, Brown University

C. Contribution to Science

1. Stress Response Programming in Tumor Immunity

| have played a pioneering role in defining the contribution of cell stress signaling to mediate T cell responses in
solid tumors. (A) | was among the first to describe a role for the endoplasmic reticulum (ER) stress response to
undermine the capacity of T cell antitumor immunity. Using a T cell conditional gene deletion mouse model, |
discovered that the glucose regulatory chaperone protein (gp/grp)96 impedes tumor control and undermines
antitumor metabolism. (B) Two years later my independent research group was the first to publish that the major
ER stress sensor PERK integrates stress signals from the tumor microenvironment to limit T cell antitumor
immunity. This work found that PERK contributes to metabolic exhaustion of T cells in solid tumors. (C) On the
heels of this discovery, we next published that T cells impaired in the ability to phosphorylate PERK-regulated
stress element elF2-a, a critical factor regulating protein translation, exhibit superior antitumor immunity in
melanomas. (D) These works led us to identify that ATF4, the central node of the integrated stress response
downstream of both PERK and p-elF2-q, is the critical stress element controlling T cell function in the hypoxic
stress of solid cancers. These works have laid the framework for ongoing R01-funded research in my lab that
studies the role of cell stress signaling, metabolic, and protein homeostasis in T cells in solid tumors.
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2. Immunometabolism of Tumor Immunotherapy

Findings from my work in cell stress signaling as a controller of tumor immunity led me to develop a unique
expertise in cell stress and metabolism. Early work in Section 1 above suggested that stress signaling in immune
cells responding to tumor microenvironment stressors (ie, glucose imbalance, amino acid imbalance, hypoxic
stress) reprogrammed metabolism of tumor immunity. As detailed in Section 1, our discovery that Stress-
Mediated Attenuation of Translation Undermines T Cell Tumor Control, Riesenberg et al. provided an
understanding of how protein degradation regulated by the proteasome regulates CD8" T cell biology. (A) We
leveraged this knowledge to collaborate on ground-breaking work that reveals a central defining feature of
terminally exhausted CD8" TILs (TEX:wm) is high proteasome activity. (B) Further, we found that hypoxic stress
in the tumor microenvironment enforces lipid storage in TEXwrm. We demonstrated that lipid storage is a key
metabolic event that limits lipid utilization for bioenergetic fuel in CD8" TILs. We are currently studying how the
cellular response to stress integrates hypoxic signals from the TME to program CD8" TIL metabolism. Expertise
in lipid metabolism and cell stress has enabled us to study abnormal immunometabolism in multiple immune
subsets. (C) In a collaborate effort with the Guerriero lab, we identified that PARP inhibitors generate abnormal
lipid metabolism in tumor associated macrophages that enhances suppressive capacity. Inhibition of fatty acid
synthesis in breast tumor-bearing mice resulted in long-lived tumor control when combined with immune
checkpoint inhibition. (D) In a collaborative effort with the Dotti lab, we identified that Cathepsin-G specific CAR-
T cells undergo electron transport chain reprogramming that results in increased mitochondrial mass to enhance
antitumor efficacy. My expertise in immunometabolism has generated high impact publications from my lab group
and RO1 awards.
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3. Immune Cell State and Programming in Cancers:
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Our independent and collaborative work has served to demonstrate that cell stress and metabolism defines
immune cell states in tumor immunity. (A) We found that reprogramming lipid metabolism directly enhances
formation of T cell memory. This contributes to the field of metabolic reprogramming in tumor immunotherapy.
(B) Our discovery that cell stress programs loss of T cell function in tumors, led to the discovery that chronic
cell stress signaling shapes the terminal exhaustion cell state in CD8" T cells in tumors. (C) Through
collaborative work with the Milner lab, we found that CD8" T cell states are a product of tissue
microenvironment. These data suggest that gradients of environmental stress may shape CD8" T cell state.
(D) Through collaborative work with the Guerriero lab, we found that metabolic programming of tumor
associated macrophages defines macrophage cell state in breast tumors.
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