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A. Personal Statement 
My research interests include cancer antigen discovery, cancer immunology and immunotherapy, innate immune 
signaling and regulation, epigenetic regulation of stem cells and cancer. My group has identified many tumor 
antigens, including NY-ESO-1, LAGE1, DRG-1, TRP1 and TRP2 that are recognized by CD4+ and CD8+ T cells. 
My group also developed a genetic targeting expression system to identify many neoantigens (CDC27, TPI, 
Fibronectin and fusion antigen) recognized by antigen-specific CD4+ T cells derived from cancer tissues.  In 
particular, NY-ESO-1-specific T cell receptor (TCR) engineered T cell therapy has shown 55% of clinical 
response rate. As one of most immunogenic antigens recognized by T cells and antibodies, NY-ESO-1 is 
highly expressed in several types of cancers, including breast cancer, but not on normal tissues, thus serving a 
potential therapeutic target. Specifically, we found that 30% of primary triple-negative breast cancer samples 
collected from patients expressed NY-ESO-1. Further studies demonstrated that HLA-DP4-restricted NY-ESO-1 
TCR-engineered CD4+ T cells inhibited tumor growth in NSG mice. My team is currently testing the safety and 
clinical efficacy of NY-ESO-1 TCR-T cell immunotherapy in breast cancer. Regulatory T cell-mediated immune 
suppression at tumor sites, at least in part, explains why current immunotherapies fail to persistently produce a 
therapeutic effect. To overcome immune suppression in the tumor microenvironment, my group shows that 
Toll-like receptor (TLR8) signaling is essential in reversing Treg cell suppressive function. Further studies 
demonstrated that innate immune signaling could modulate Treg cell function. Further understanding of the 
mechanisms of cellular reprogramming will lead to the development of novel cancer therapeutics. Vaccination 
with antigenic peptides or dendritic cells (DCs) pulsed with antigenic peptides can generate antitumor 
immunity, but so far, these vaccine studies have met with only sporadic clinical success. I am developing 
novel strategies to improve vaccine-based immunotherapy with minimal side effects using nanotechnology-
based approaches. My laboratory recently completed a phase I clinical trial, which we demonstrated that NY-
ESO-1 peptide vaccines safely elicit tumor- specific immunity and increased prostate specific antigen doubling 
time in prostate cancer patients. My long-term goals are to understand mechanisms of antitumor immunity and 
tolerance, and to develop therapeutics that will significantly impact public health. I have extensive experience in 
administrating research projects, supervising co-investigators (staffs, students and postdoctoral fellows), 
collaborating with other researchers and publishing high quality peer-reviewed papers. The research activities 
represent my long-term interests and experts in cancer antigen discovery, neoantigen-specific personalized 
vaccines, and TCR/CAR-T cell immunotherapy. 
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1992 – 1993 Postdoctoral Fellow, Immunology, Stanford University Medical School, CA. 
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1996  Recipient of NIH Fellows Award for Research Excellence 
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C. Contribution to Science 

1. Tumor Antigen Discovery and Cancer Immunotherapy 
I have identified several important cancer antigens that are recognized by T cells, which has led to the 
development of effective immunotherapies for cancer patients. NY-ESO-1 as one of the most 
immunogenic antigens recognized by T cells and antibodies derived from cancer patients. I am the first 
to develop a genetic targeting expression system that allows one to identify many MHC class II-
restricted mutated tumor antigens or neoantigens recognized by tumor-reactive CD4+ and CD8+ T 
cells. Combination of whole exome sequencing and targeting expression system permits rapid 
identification of neoantigens derived from somatic mutations for developing vaccines and T-cell 
immunotherapy. 
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2. Regulatory T cells in Tumor Microenvironment. Regulatory T cells (Treg) cells play a crucial role in 
maintaining immune homeostasis and self-tolerance. My team showed the presence of tumor-specific 
CD4+ Treg cells in cancer-derived tumor-infiltrating lymphocytes. Treg-mediated immune suppression 
at tumor sites may, at least in part, explain why current cancer vaccines induce only weak and transient 
immune responses and fail to produce therapeutic benefit. My laboratory has found that human Toll-like 
receptor (TLR) 8 reverses Treg cell function upon stimulation by it ligand, Poly-G3 oligonucleotide. The 
use of TLR8 ligands to overcome Treg-mediated immune suppression may offer new opportunities to 
improve the outcome of cancer immunotherapy. 
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3. Innate Immune Signaling. Innate immune signaling protects hosts from pathogens and modulates 
adaptive immune responses. We have identified several novel negative regulators (NLRC5, NLRX1, 
and NLRP4) that control NF-kB and type I interferon pathways and inflammation. Increasing evidence 
suggests that inflammation induced by invading pathogens is a major driving force in the control or 
promotion of cancer development, and my group has defined a role for TAK1 in inflammation and colon 
cancer. Our research will lead to better understanding of innate immune signaling and the development 
of more successful malaria vaccines and cancer vaccines. 
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4. Epigenetic Reprogramming of iPSCs, Cancer and Immune cells. Induced pluripotent stem cells hold 
great promise for tissue regeneration, disease modeling, and drug screening. However, the generation 
of these cells is inefficient, which is due, in part, to epigenetic barriers. My team characterized Jmjd3 as 
a potent negative epigenetic regulator of somatic cell reprogramming. This research has led to the 
identification of the role of Jmjd3 in cancers, such as kidney, glioma, neuroblastoma, leukemia, colon, 
and lymphoma. Furthermore, my group found that Jmjd3 also regulates T cell differentiation, 
specifically CD4+ T cell-polarization into several subtypes. Dysregulation of CD4+ T cell-differentiation 
is associated with various autoimmune and inflammatory diseases such as myelodysplastic syndromes 
and systemic lupus erythematosus. My research contributes to a better understanding of cellular 
reprogramming, which may lead to more efficient strategies for iPSC generation, to cancer 
therapeutics, and to the clinical development of modulators of T cell differentiation. 
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