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Personal Statement

I am an Assistant Professor at Stanford University's Department of Medicine, with joint appointments in the Division of Immunology
and Rheumatology and the Division of Computational Medicine. I also serve as the Director of the Data Hub at the Stanford Center
for Cancer Cell Therapy. My masters training in experimental immunology, doctoral training in computational and systems
immunology, and postdoctoral work on chimeric antigen receptor (CAR) T cell therapies have uniquely positioned my research
program to tackle complex challenges in immunotherapy through innovative computational approaches. My lab develops advanced
algorithms for high-dimensional single-cell, spatial, and clinical data to identifymechanisms of therapy resistance based on primary
patient samples. We leverage internal and public clinical multi-omic T cell therapy datasets to build artificial intelligence systems for
enhanced T cell designs with improved predicted clinical outcomes. This approach enables us to test novel T cell design strategies
preclinically in models that recapitulate clinical resistance mechanisms and gather sufficient data for clinical translation.

My work has already made significant contributions to the field. As a Parker Scholar and a Ph.D. student with Dr. Garry Nolan and Dr.
Sean Bendall, I developed a method for tracking cell proliferative history, which led to the construction of a system to map and steer
human T cell differentiation ex vivo(Good et al. Nature Biotechnology, 2019). Further, my computational tool for single-cell
developmental classification enabled deconstructing 'broken' B cell development to identify a developmental transition window linked
to clinical outcome in acute lymphoblastic leukemia (Good et al. Nature Medicine, 2018). As a Parker Bridge Fellow, an NIH
K99/R00 Fellow, and a postdoctoral fellow with Dr. Crystal Mackall and Dr. Sylvia Plevritis, I developed algorithms to learn
actionable insights from multimodal single-cell and spatial data from patients receiving CAR T cell therapies for cancer. With these
tools, I identified post-infusion CAR T regulatory cells as a biomarker for resistance to CD19-CAR therapy in large B cell lymphoma
(LBCL; Good et al. Nature Medicine, 2022). Since the launch of my independent lab in January 2025, we performed a lineage tracing
study to define ‘therapeutic’ CD19-CAR T cells in LBCL (In Preparation). We applied this workflow in collaborations on CD22-CAR
therapy for LBCL (Nature Cancer — Under Review), GD2-CAR therapy for DMG (Nature — Under Review), and CD5-CAR therapy
for T-ALL (In Preparation). We have also identified pre-existing mechanisms of CD19-CAR resistance in the LBCL tumor
microenvironment (senior author: Mo et al. Cancer Cell — Under Review). Finally, we built the first two Al models for CAR T cell
design (senior author: Tsui et al. ICML, 2025; Kadaba et al. NeurIPS, 2025), a model for label-free CAR T cell monitoring using
Raman spectroscopy (co-senior author: Stiber et al. bioRxiv, 2026; Nature — In Revision), and broadly applicable biomedical Al
models (senior author: Schaefer et al. ICML — In Press, co-senior author: Zhan et al. arXiv, 2026). I look forward to building on these
initial successes by developing advanced systems to optimize engineered T cell therapies for clinical efficacy across cancer,
autoimmune diseases, and organ transplantation.
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MOONSHOTS // ONE Honorable Mention Award, Laude Institute
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AACR-Woman in Cancer Research Scholar, American Association for Cancer Research
NIH/NCI Pathway to Independence Award (K99/R00), National Institutes of Health
Kona Innovation Challenge Award, Parker Institute for Cancer Immunotherapy

Parker Bridge Fellow, Parker Institute for Cancer Immunotherapy

Arthur and Sandra Irving Cancer Immunology Fellow, Arthur and Sandra Irving Foundation
NK and Irene Cheung Family Scholar, Keystone Symposia

Stanford Cancer Institute Fellowship, Stanford University

Abstract Achievement Award, American Society of Hematology

Parker Scholar, Parker Institute for Cancer Immunotherapy

Featured Wikipedia Editor, Wikimedia Foundation

Ist place, DARPA Shredder Challenge, Defense Advanced Research Projects Agency
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Contributions to Science

1.

Atrtificial intelligence systems for T cell therapy design. Given the limitations of preclinical assays and animal models, the field
of T cell therapies does not yet have an effective method for identifying therapeutic candidates that are optimized for
performance in patients. Artificial intelligence (Al) approaches offer an exciting opportunity to tackle this problem by learning
unified representations directly from single-cell, spatial, and other primary patient data modalities to uncover patterns
imperceptible to human intuition or common statistical approaches. My lab leverages innovation in machine learning and
clinical multi-omic T cell therapy datasets to build Al systems that nominate T cell engineering strategies to enhance predicted
patient outcomes, which we then validate in preclinical models that mimic clinical mechanisms of resistance. We have built the
initial proof-of-principle Al models for chimeric antigen receptor (CAR) T cell therapy design in large B cell lymphoma
(LBCL): tcellMIL (Tsui et al. NeurIPS AI4D3, 2025; senior author) and tce//NF. In addition, we have developed

Spatial Whisperer trimodal foundation model, SA GE-FM spatial transcriptomics foundation model, and contributed to a pan-
hematologic cancer machine learning model for CAR T cell therapy. Our approach for Al-driven T cell therapy optimization
introduced a new paradigm in designing living medicines.

. Raman spectroscopy for dynamic single-cell monitoring of CAR T cell identity and state. Chimeric antigen receptor (CAR) T

cell therapies have reshaped treatment for cancers and immune-mediated diseases, yet their safety and efficacy depend on both
the proliferation of engineered cells and their dynamic functional state. These features that remain challenging to monitor in
real-time clinical settings. Current methods require labels, extensive processing, and provide only static snapshots of cell
identity and activation. We introduced a surface-enhanced Raman spectroscopy (SERS) and machine learning (ML) approach
that enables label-free single-cell identification of engineered CAR T cells and time-resolved, semi-continuous monitoring of
their functional activation state (Stiber et al. bioRxiv, 2026; Nature — In Revision, co-senior author). Our results extend CAR T
cell monitoring beyond static phenotyping and establish the potential of SERS-ML analysis for rapid, point-of-care assessment
of engineered immune cells.

. Identification of CAR Treg cells as limiting CAR T cell expansion, efficacy, and toxicity. CAR T cell therapies have

demonstrated remarkable response rates in hematologic malignancies and hold promise for other types of cancer, autoimmune
diseases, and transplantation. However, high tumor burden, antigen loss, limited CAR T cell expansion and persistence, as
well as hostile tumor microenvironment (TME), restrict efficacy of CAR T cell therapies. In my postdoctoral training with Dr.
Crystal Mackall and Dr. Sylvia Plevritis at Stanford University, I found that CAR+ T regulatory (Treg) cells are associated
with reduced CD19-CAR T cell expansion, efficacy, and toxicity in patients with LBCL (Good et al. Nature Medicine, 2022),
and this discovery was independently validated by Dr. Marcela Maus’ group at the Massachusetts General Hospital. More
recently, my independent lab has build on this work to further understand the mechanisms of resistance to CAR T cell therapy
through TME analysis and defined the role of pre-existing Treg cells specific myeloid cell subsets in clinical outcomes after
CAR T cell therapy. Our ongoing work is aimed to further define and overcome mechanisms of resistance to CAR T cell
therapies in hematologic malignancies by advancing both preclinical models and T cell engineering approaches.

Algorithms for directing T cell differentiation towards desired cell states Cellular differentiation is a coordinated process that
integrates complex signaling networks to make decisions about cell identity, proliferation, and death. Emerging technologies
for deep single-cell phenotyping enabled viewing differentiation as a continuous process, where individual cells are aligned
onto a trajectory based on their phenotypes. In my Ph.D. work with Dr. Garry Nolan and Dr. Sean Bendall at Stanford
University, my goal was to construct and control lymphocyte differentiation trajectories in health and cancer (Good. Ph.D.
Thesis in Immunology, 2018). I developed an assay to trace cell proliferative history and built a single-cell map of human T
cell differentiation in the context of expansion for immunotherapy. Regulatory signaling on this map informed a strategy to
steer differentiation towards a clinically desirable T stem cell memory subset (Good et al. Nature Biotechnology, 2019). This
work resulted in a multinational patent and led to several ongoing projects at Stanford and beyond.

. Single-cell classification of malignant cells based on natural developmental trajectory. Insight into the cancer cell populations

that are responsible for refractory or relapsed disease is needed to improve outcomes. In my Ph.D. work with Dr. Garry Nolan
and Dr. Sean Bendall at Stanford University, I demonstrated clinical utility of a known cell differentiation trajectory. By
aligning single B-lineage leukemia cells onto a scaffold of normal human B cell development, I identified a signaling state at a
developmental transition from late pro-B to early pre-B cells that predicted relapse based on a diagnostic bone marrow biopsy
(Good et al. Nature Medicine, 2018). By leveraging a data-driven approach, we demonstrated the predictive value of single-cell
'omics' for patient stratification in a translational setting and provided a framework for its application to human cancer. This
work has led to a patent application and opened new avenues of research in my mentors' labs and beyond.
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       **Artificial intelligence systems for T cell therapy design.** Given the limitations of preclinical assays and animal models, the field of T cell therapies does not yet have an effective method for identifying therapeutic candidates that are optimized for performance in patients. Artificial intelligence (AI) approaches offer an exciting opportunity to tackle this problem by learning unified representations directly from single-cell, spatial, and other primary patient data modalities to uncover patterns imperceptible to human intuition or common statistical approaches. My lab leverages innovation in machine learning and clinical multi-omic T cell therapy datasets to build AI systems that nominate T cell engineering strategies to enhance predicted patient outcomes, which we then validate in preclinical models that mimic clinical mechanisms of resistance. We have built the initial proof-of-principle AI models for chimeric antigen receptor (CAR) T cell therapy design in large B cell lymphoma (LBCL): *tcellMIL* (Tsui *et al.* ***NeurIPS*** *AI4D3*, 2025; **senior author**) and *tcellNF*. In addition, we have developed *SpatialWhisperer* trimodal foundation model, *SAGE-FM* spatial transcriptomics foundation model, and contributed to a pan-hematologic cancer machine learning model for CAR T cell therapy. Our approach for AI-driven T cell therapy optimization introduced a new paradigm in designing living medicines.
    
     
       **Raman spectroscopy for dynamic single-cell monitoring of CAR T cell identity and state.** Chimeric antigen receptor (CAR) T cell therapies have reshaped treatment for cancers and immune-mediated diseases, yet their safety and efficacy depend on both the proliferation of engineered cells and their dynamic functional state. These features that remain challenging to monitor in real-time clinical settings. Current methods require labels, extensive processing, and provide only static snapshots of cell identity and activation. We introduced a surface-enhanced Raman spectroscopy (SERS) and machine learning (ML) approach that enables label-free single-cell identification of engineered CAR T cells and time-resolved, semi-continuous monitoring of their functional activation state (Stiber *et al.* ***bioRxiv***, 2026; ***Nature – In Revision***; **co-senior author**). Our results extend CAR T cell monitoring beyond static phenotyping and establish the potential of SERS-ML analysis for rapid, point-of-care assessment of engineered immune cells.
    
     
       **Identification of CAR Treg cells as limiting CAR T cell expansion, efficacy, and toxicity.** CAR T cell therapies have demonstrated remarkable response rates in hematologic malignancies and hold promise for other types of cancer, autoimmune diseases, and transplantation. However, high tumor burden, antigen loss, limited CAR T cell expansion and persistence, as well as hostile tumor microenvironment (TME), restrict efficacy of CAR T cell therapies. In my postdoctoral training with Dr. Crystal Mackall and Dr. Sylvia Plevritis at Stanford University, I found that CAR+ T regulatory (Treg) cells are associated with reduced CD19-CAR T cell expansion, efficacy, and toxicity in patients with LBCL (Good *et al.* ***Nature Medicine***, 2022), and this discovery was independently validated by Dr. Marcela Maus’ group at the Massachusetts General Hospital. More recently, my independent lab has build on this work to further understand the mechanisms of resistance to CAR T cell therapy through TME analysis and defined the role of pre-existing Treg cells specific myeloid cell subsets in clinical outcomes after CAR T cell therapy. Our ongoing work is aimed to further define and overcome mechanisms of resistance to CAR T cell therapies in hematologic malignancies by advancing both preclinical models and T cell engineering approaches.
    
     
       **Algorithms for directing T cell differentiation towards desired cell states**. Cellular differentiation is a coordinated process that integrates complex signaling networks to make decisions about cell identity, proliferation, and death. Emerging technologies for deep single-cell phenotyping enabled viewing differentiation as a continuous process, where individual cells are aligned onto a trajectory based on their phenotypes. In my Ph.D. work with Dr. Garry Nolan and Dr. Sean Bendall at Stanford University, my goal was to construct and control lymphocyte differentiation trajectories in health and cancer (Good. *Ph.D. Thesis in Immunology*, 2018). I developed an assay to trace cell proliferative history and built a single-cell map of human T cell differentiation in the context of expansion for immunotherapy. Regulatory signaling on this map informed a strategy to steer differentiation towards a clinically desirable T stem cell memory subset (Good *et al.* ***Nature Biotechnology***, 2019). This work resulted in a multinational patent and led to several ongoing projects at Stanford and beyond.
    
     
       **Single-cell classification of malignant cells based on natural developmental trajectory**. Insight into the cancer cell populations that are responsible for refractory or relapsed disease is needed to improve outcomes. In my Ph.D. work with Dr. Garry Nolan and Dr. Sean Bendall at Stanford University, I demonstrated clinical utility of a known cell differentiation trajectory. By aligning single B-lineage leukemia cells onto a scaffold of normal human B cell development, I identified a signaling state at a developmental transition from late pro-B to early pre-B cells that predicted relapse based on a diagnostic bone marrow biopsy (Good *et al.* ***Nature Medicine***, 2018). By leveraging a data-driven approach, we demonstrated the predictive value of single-cell 'omics' for patient stratification in a translational setting and provided a framework for its application to human cancer. This work has led to a patent application and opened new avenues of research in my mentors' labs and beyond.

    
     
  
   
     
       I am an Assistant Professor at Stanford University's Department of Medicine, with joint appointments in the Division of Immunology and Rheumatology and the Division of Computational Medicine. I also serve as the Director of the Data Hub at the Stanford Center for Cancer Cell Therapy. My masters training in experimental immunology, doctoral training in computational and systems immunology, and postdoctoral work on chimeric antigen receptor (CAR) T cell therapies have uniquely positioned my research program to tackle complex challenges in immunotherapy through innovative computational approaches. My lab develops **advanced algorithms** for high-dimensional single-cell, spatial, and clinical data to identify **mechanisms of therapy resistance** based on **primary patient samples**. We leverage internal and public clinical multi-omic T cell therapy datasets to build artificial intelligence systems for enhanced T cell designs with improved predicted clinical outcomes. This approach enables us to test novel T cell design strategies preclinically in models that recapitulate clinical resistance mechanisms and gather sufficient data for clinical translation.

My work has already made significant contributions to the field. As a Parker Scholar and a Ph.D. student with Dr. Garry Nolan and Dr. Sean Bendall, I developed a method for tracking cell proliferative history, which led to the construction of a system to map and steer human T cell differentiation *ex vivo* (Good *et al.* ***Nature Biotechnology***, 2019). Further, my computational tool for single-cell developmental classification enabled deconstructing 'broken' B cell development to identify a developmental transition window linked to clinical outcome in acute lymphoblastic leukemia (Good *et al.* ***Nature Medicine***, 2018). As a Parker Bridge Fellow, an NIH K99/R00 Fellow, and a postdoctoral fellow with Dr. Crystal Mackall and Dr. Sylvia Plevritis, I developed algorithms to learn actionable insights from multimodal single-cell and spatial data from patients receiving CAR T cell therapies for cancer. With these tools, I identified post-infusion CAR T regulatory cells as a biomarker for resistance to CD19-CAR therapy in large B cell lymphoma (LBCL; Good *et al.* ***Nature Medicine***, 2022). Since the launch of my independent lab in January 2025, we performed a lineage tracing study to define ‘therapeutic’ CD19-CAR T cells in LBCL (*In Preparation*). We applied this workflow in collaborations on CD22-CAR therapy for LBCL (*Nature Cancer – Under Review*), GD2-CAR therapy for DMG (*Nature – Under Review*), and CD5-CAR therapy for T-ALL (*In Preparation*). We have also identified pre-existing mechanisms of CD19-CAR resistance in the LBCL tumor microenvironment (senior author: Mo *et al.* *Cancer Cell – Under Review*). Finally, we built the first two AI models for CAR T cell design (senior author: Tsui *et al.* ***ICML***, 2025; Kadaba *et al.* ***NeurIPS***, 2025), a model for label-free CAR T cell monitoring using Raman spectroscopy (co-senior author: Stiber *et al.* ***bioRxiv***, 2026; *Nature – In Revision*), and broadly applicable biomedical AI models (senior author: Schaefer *et al.* ***ICML – In Press***; co-senior author: Zhan *et al.* ***arXiv***, 2026). I look forward to building on these initial successes by developing advanced systems to optimize engineered T cell therapies for clinical efficacy across cancer, autoimmune diseases, and organ transplantation.
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