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A National Cancer Institute N Departmental Affiliation: Surgery (primary), Microbiology & Immunology (secondary) Y
Designated Cancer Center
/The goal of our lab is to develop strategies for improving cancer immunotherapy and autoimmune vitiligo. N

Our primary focus is to determine the immunometabolic factors that modulate TCR receptor signaling and alter T cell function or survival in tumor bearing host and autoimmune prone model.

Models: Several knock-out, overexpressing and TCR transgenic mouse models, along with engineered human T cells expressing tumor epitope specific T Cell Receptor (TCR) are used for in vitro and in vivo studies.
Models for spontaneous autoimmune vitiligo and adoptive T cell immunotherapy studies are available and used routinely in the lab.
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Lab Focus 1: Understanding T cell Death Pathways to Increase Persistence of Lab Focus 2: Deciphering role on anti-oxidants in shaping anti-tumor T cell| | Lab focus 3: Targeting metabolites and metabolic pathways to modulate T cell
Anti-Tumor T cells phenotype and function survival and function

Caspase-independent death pathway in effector T cells. Our studies showed that, || Role of cellular anti-oxidant system in anti-tumor effector and memory T cell phenotype. We recently || Targeting immune-metabolic axis to overcome tumor induced immunosuppression and improve
upon repetitive TCR stimulation by cognate antigen effector, T cells underwent cell death || established a direct correlation between long-lived central memory (Tcm) cells and anti-oxidant capacity. || immunotherapeutic potential of anti-tumor T cells. We also have shown that ex vivo programming of
that was not dependent upon capases. Rather, it involved activation of the JNK pathway || Tumor reactive T cells with CD62Lhi Tcm-like phenotype exhibit higher levels of anti-oxidant cell surface || Th17 cells in the presence of conventionally used TGFbeta could result in upregulation of ectonucelotidase
and reactive oxygen species (ROS). Using anti-oxidants resulted in less accumulation of || thiols (c-SH), intracellular glutathione (iGSH), anti-oxidant enzymes catalase, superoxide dismutase, || CD39 and CD73 that results in accumulation of adenosine and immunosuppression. However, using IL1b to
ROS, reduced p-JNK and rescued T cells from cell death. We believe that this strategy || thioredoxin and Nrf2. CD62Lhi Tem-like T cells with ¢-SH-hi phenotype show distinct metabolic commitment || program Th17 cells ex vivo could overcome immunosuppression and could prove beneficial for long-term
has translational implications in adoptive T cell immunotherapy (ACT), where activated T || with less glucose uptake and express lower level of glycolytic enzymes. Further, we confirmed that c-SH || tumor control. Thus, we are further developing strategies to identify the best ex vivo programming conditions
cell is chronically activated by the tumor antigen. Strategies to rescue T cell death and || expression can be used as a biomarker for long-lived anti-tumor T cells, because tumor reactive T cells || that bring together the best effector phenotype with reduced susceptibility to immunosuppression by
increase persistence will be key for successfully using ACT. sorted on the basis of c-SH expression and adoptively transferred to treat murine melanoma B16-F10 || targeting ectonucleotidase expression in T cell and tumor microenvironment. Since ectonuclotidase
established subcutaneously in immunocompetent C57BL/6 mice showed that c-SH-hi T cells persisted longer || expression controls the availability of ATP and thereby modulate mitochondrial metabolism, we have initiated
and controlled tumor long-term as compared to ¢c-SH-lo T cells. We believe that understanding the role of || studies that link energy metabolism, suppression and T cell metabolism in cancer or autoimmunity.

thiol/thioredoxin in TCR signaling is important to dissect the unique molecular imprint that results in
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