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Personal Statement

For the past 40 years my research has been directed at discovering ways to manipulate the immune system for the treatment and
prevention of life-threatening diseases. At the start of my career, I generated the first monoclonal antibodies to human T lymphocytes,
including anti-CD4 and anti-CD8, enabling me and others to isolate these cells and analyze their functions. In addition to these
fundamental studies, I used the antibodies to develop a screening test for blood donors prior to the discovery of HIV, and later I used
them to study the role of CD4 in HIV infection. Thereafter, I began a decades-long investigation into myeloid cell biology, focusing
initially on dendritic cells (DCs). My group was the first to develop a method for isolating and arming human dendritic cells and
evaluate their ability to induce anti-tumor immunity in cancer patients. Our work led to the development of the first immune cell
therapy, Sipuleucel-T (Provenge), which was approved by the FDA in 2010 for the treatment of advanced prostate cancer. This
accomplishment paved the way to a new era in which immune cell therapies have become standard treatments for several cancers. In
the past decade, my research has been aimed at understanding the cellular and molecular basis of peripheral immune tolerance in
health and disease. This effort led to the discovery that tumor cells that invade lymph nodes (LNs) alter LN-resident immune cells,
resulting in the generation of tumor-specific Tregs that disseminate throughout the host and promote distant metastasis. Recently, we
discovered that erythropoietin (Epo)-mediated activation of its receptor (EpoR) on macrophages and Type 1 DCs causes these cells to
become tolerogenic and suppress anti-cancer immunity through their induction of antigen-specific Tregs and inhibition of CD8
cytotoxic T cells. This discovery was enabled by methods we developed for analyzing the immune response systemwide and our
generation of novel mouse models of cancer that mimic their human counterparts in their driver mutations, growth characteristics and
immune profiles. Beyond my research contributions, I am proud of having trained more than 100 graduate and postdoctoral students,
many of whom have gone on to distinguished academic careers. Examples include Miriam Merad (Mount Sinai School of Medicine),
Lawrence Fong (Fred Hutchinson Cancer Center), Matthew Spitzer (University of California, San Francisco) and Nathan Reticker-
Flynn (Stanford University).

Ongoing projects that I would like to highlight include:

P30 CA124435

Artandi (PI)

Role: Co-director, Tumor Immunotherapy Research Program
06/01/16-05/31/27

Stanford University Cancer Institute

U54 CA274511

Engleman (Co-PI)

07/01/23-08/31/28

Systems Biology of Tumor-Immune-Stromal Interactions in Metastatic Progression

Honors

2026 Landsteiner-Alter Prize for Biomedical Research, Association for the Advancement of Blood & Biotherapies

2022 Gold Medal for Outstanding Achievements in Medical Research, Columbia University

2017 K. Fong Prize in Life Sciences, Chinese American Biopharmaceutical Society

2004 Outstanding Inventor Award, Stanford University

1998 Membership, Association of American Physicians

1990 Benjamin Franklin Literary and Medical Society Award for AIDS Research, Benjamin Franklin Literary and
Medical Society

1984 Membership, Pluto Club, Association of University Pathologists
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1967
1967

Membership, American Society for Clinical Investigation
Magna cum laude, Harvard University
Nominee, Rhodes Scholarship, Rhodes Trust

Contributions to Science

1.

DEFINING HUMAN T CELL SUBSETS AND SURFACE MARKERS AND THE ROLE OF CD4 IN HIV INFECTION.
When my career began, there was little knowledge of the cellular components of the human immune system. To begin to
address this fundamental question, working collaboratively with Robert Evans, I generated a series of mouse monoclonal anti-
human leukocyte antibodies and used them to identify and characterize the CD4 and CD8 subsets of human T cells (Engleman
et al J Immunol 1981). These antibodies enabled us to develop the first screening test for the AIDS carrier state in blood donors
and probe the mechanism by which HIV enters and kills susceptible cells after binding to its cell surface receptor, CD4. Our
findings were published in papers in Science, Nature and Cell, and our monoclonal antibodies, which were licensed to Becton-
Dickinson in 1981, remain widely used standards in the field.

. IDENTIFYING AND REVERSING MYELOID CELL MEDIATED IMMUNE SUPPRESSION IN CANCER.

Beginning in 1990 I became interested in the biology and functions of dendritic cells (DCs). After developing a method for
isolating human DCs from blood, I led the first clinical trials to evaluate the utility of antigen-loaded DCs for tumor
immunotherapy (Hsu et al Nat Med 1996). Our methods for isolating and arming human DCs with tumor antigens provided the
basis for the Sipuleucel-T (Provenge) vaccine for the treatment of metastatic prostate cancer, the first cell therapy to be
approved by the FDA (in 2010). By demonstrating that immune cells activated ex vivo could induce clinically meaningful anti-
tumor immunity, Provenge helped pave the way to a new era in which cell-based immunotherapies have become a standard
component of cancer treatment. To assess the mechanisms and impact of our immunotherapeutic strategies, we developed new
methods to analyze the immune landscape both systemwide and in tumors (Spitzer et al Cell 2017). These methods enabled our
discovery (published in Nature) of a novel mechanism that enables arming and activation of tumor associated DCs in situ in
tumor bearing hosts based on the simultaneous delivery of tumor-binding antibodies and DC stimulating molecules. By
directly linking the stimulatory molecules to the tumor-binding antibodies, these immune stimulating antibody conjugates can
be delivered to tumors via systemic administration (published in Nature Cancer). This approach is currently being evaluated in
a multicenter clinical trial. More recently, we reported in Cancer Cell a strategy that induces host neutrophils to become potent
tumor-killing cells able to eradicate primary tumors and reduce distant metastases.

. PROBING THE ROLE OF THE IMMUNE SYSTEM IN OBESITY ASSOCIATED DISEASES.

For the past fifteen years, my lab has been investigating the role of the immune system in obesity-associated diseases. As
reported in Nature Medicine, we showed that T lymphocytes infiltrating the visceral fat of diet induced obese (DIO) mice can
both induce and protect against the development of diabetes. This study was followed by our discovery, also reported in Nature
Medicine, that B cells and autoantibodies play a key role in the development of obesity-associated diabetes. Subsequently, we
showed that the pro-inflammatory effects of B cells in obesity-associated diabetes are mediated by B-2 cells, while a small
population of IL-10-secreting regulatory B cells, that normally helps maintain a state of insulin sensitivity, is deficient in obese
insulin resistant mice. We expanded on these findings by performing deep sequencing of the immunoglobulin repertoire from
DIO mice and found that their antibody repertoire is significantly altered in the intestine and visceral adipose tissue relative to
control mice on a regular diet. Most recently, we have begun to study the role of innate immune cells in adipose tissue
inflammation and the development of obesity-associated diabetes. Separately, we are studying the mechanisms responsible for
obesity-associated cancers, and our initial investigations (reported in Science Immunology) identified GPR65 on tumor
associated macrophages as a key contributor.

. APPLYING TOTAL LYMPHOID IRRADIATION TO INDUCE LIFELONG TOLERANCE TO ORGAN ALLOGRAFTS.

This research, performed in collaboration with Samuel Strober’s group at Stanford, showed that treating recipients of
allogeneic organ transplants with total lymphoid irradiation (TLI) and small numbers of donor bone marrow cells enables
complete withdrawal of immunosuppressive drugs without organ rejection. More than 40 patients treated with this tolerance-
induction strategy have retained their transplanted kidneys over a median follow-up period of 10 years with no serious toxicity.
Using mouse models, we discovered that tolerance induction from TLI and donor BM results from a cascade of cellular
interactions starting with host type 1 dendritic cells (¢cDCls) and including Gr-1+CD11b+ myeloid cells, NKT cells and Tregs,
each of which is required for the development of immune cell chimerism and sustained immune tolerance. Further studies in
these mice enabled us to discover the critical role of erythropoietin and its receptor on ¢cDCls in this process (Zhang et al
Nature 2025).

. DISCOVERY OF THE ROLE OF ERYTHROPOIETIN AND ITS RECEPTOR IN IMMUNE TOLERANCE IN CANCER.

For the past decade, my research has been aimed at understanding the mechanistic basis of immune tolerance in cancer. This
effort led initially to our discovery that tumor cells invading lymph nodes (LNs) alter LN-resident immune cells, leading to the
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generation of tumor-specific Tregs that disseminate throughout the host and promote distant metastasis (Reticker-Flynn et al
Cell 2022). Subsequently, in studies of mouse models of hepatocellular carcinoma (HCC) we discovered that erythropoietin
(Epo) activation of its receptor (EpoR) on tumor associated macrophages and cDC1s causes these cells to become tolerogenic
and suppress antitumor immunity through their induction of antigen-specific Tregs and suppression of CD8 cytotoxic T cells.
This discovery, which was reported in Science in 2025, was enabled by our development of mouse models of HCC that mimic
their human counterparts in their driver mutations, immune landscapes and response to immune checkpoint blockade (ICB).
Moreover, removal or blockade of EpoR on these myeloid cells results not only in the loss of tolerance but in the generation of
a powerful anti-tumor CD8 T cell response as well as sensitization of the tumor to ICB. Since additional findings indicate this
mechanism also induces immune tolerance in non-cancer settings (Zhang et al Nature 2025), blocking or agonizing it can
potentially be used to treat a wide range of diseases.

Certification:

I certify that the information provided is current, accurate, and complete. This includes but is not limited to information related to
domestic and foreign appointments and positions.

I also certify that, at the time of submission, I am not a party to a malign foreign talent recruitment program.

Misrepresentations and/or omissions may be subject to prosecution and liability pursuant to, but not limited to, 18 U.S.C. §§ 287,
1001, 1031 and 31 U.S.C. §§ 3729-3733 and 3802.

Certified by Engleman, Edgar in SciENcv on 2026-03-2411:18:33

NIH Biographical Sketch v.2025-1



