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DEGREE Completion
(if Date FIELD OF STUDY
INSTITUTION AND LOCATION applicable) MM/YYYY
National Taiwan University, Taipei, Taiwan B.S. 07/2000 | Zoology
National Taiwan University, Taipei, Taiwan M.S 07/2003 Immunology
Baylor College of Medicine, Houston, TX Ph.D. 09/2011 Immunology
Postdoc 12/2015 Cancer Biology
Stanford University, Stanford, CA (Laboratory of Monte
Winslow)
Postdoc 11/2019 Immune Oncology
Stanford University, Stanford, CA (Laboratory of Mark
Davis)

A. Personal Statement

My laboratory focuses on both cancer biology and immunology. After receiving my PhD degree in
Immunology, | trained as a postdoctoral researcher in Dr. Monte Winslow’s laboratory at Stanford University
focusing on the role of intratumoral hypoxia in metastasis as well as T cell biology in cancer. Within the tumor
microenvironment of PDAC, | discovered that hypoxia induces a transient metastatic program in cancer cells
(Chiou et al., 2017). | also pioneered CRISPR/Cas9-based methods for PDAC mouse modeling (Chiou et al.,
2015; Winters et al., 2017). These tools allowed me to address fundamental questions in PDAC biology.
Following my training in PDAC studies, | pursued a second postdoctoral training in Dr. Mark M. Davis’ group and
focused on T cell biology in cancer. While in the Davis laboratory, | gained an extensive expertise in applying
computational tools to study T cell biology in cancer, with a focus on the T cell antigen specificity. In 2020, |
moved to Rutgers Cancer Institute of New Jersey (CINJ) as a tenure-track Assistant Professor of Medicine,
Rutgers Robert Wood Johnson Medical School.

Antigen specificity is the key determinant of T cell function, but challenges posed by the extremely high
diversity of the T cell receptor (TCR) repertoire and the polymorphic nature of human leukocyte antigens (HLA)
have been two major obstacles to the understanding of the full spectrum of antigens recognized by tumor-
infiltrating T cells. An overarching goal of my lab is to study the antigen specificity of T cells in cancer patients
and ultimately translate this knowledge into clinical practice. In my lab, we implement state-of-the-art
computational algorithms and develop innovative antigen screen platforms to uncover novel T cell specificities
in solid tumors, including PDAC, non-small cell lung cancer (NSCLC), and other solid cancer types. Using this
approach, our recent study uncovered novel cross-reactive epitopes from both tumor antigen and pathogens in
NSCLC patients.

High level of intratumoral hypoxia has been implicated in the recalcitrance to therapy, proclivity to metastasis,
and high incidence of postoperative relapse in pancreatic ductal adenocarcinoma (PDAC). However, our current
understanding of how intratumoral hypoxia modulates the disease progression remains incomplete. Recent
findings showed that the hypoxia-induced factor (HIF) appeared to play a negligible role in the changes of
chromatin modification induced by hypoxia. Consistently, our preliminary results show that hypoxia is a strong



inducer for chromatin reprogramming through members of the oxygen-sensing, histone lysine demethylases in
PDAC. Thus, the second overarching goal of my laboratory is to uncover the molecular mechanisms of
hypoxia-induced chromatin changes that drive disease progression and metastasis of pancreas cancer.
To achieve this, we are developing novel genetically engineered mouse models of PDAC that allow us to use
CRISPR/Cas9-based somatic genome engineering in combination with quantitative genomic approaches in
order to understand how different genetic regulators of PDAC progression interact with and respond to the tumor
hypoxic microenvironment. Most recently, we found that inactivation of the histone demethylase Kdm8
reprograms PDAC cells into a highly metastatic state. Genetic depletion of Kdm8 reduces the expression of
genes defining the classical PDAC subtype and drives a profound loss of differentiation in our unique genetically-
engineered PDAC mouse model. Our study supports the model in which hypoxia within the tumor
microenvironment can promote PDAC progression by suppressing the function of Kdm8. In addition to hypoxia,
we are also interested in exploring other cancer cell extrinsic factors that play important roles in PDAC subtype
determination and disease progression.

Ongoing projects that | would like to highlight include:

R01 1R01CA243547-01A1, Multi-PI 12/01/19-11/30/24

Chiou (PI), Role: Co-Investigator

Project Goals: To decipher the mechanisms by which high mutation burden alters the immune landscape and
response to therapy using mouse models and begin to correlate these findings using specimens from our
ongoing clinical trials to address mechanistic relevance in patients.

B. Positions, Scientific Appointments and Honors

Positions and Scientific Appointments

2020- Assistant Professor (tenure-track), Department of Medicine, Rutgers Robert Wood Johnson
Medical School, Rutgers Cancer Institute of New Jersey, New Brunswick, NJ

2016-2019 Research Scientist, Laboratory of Dr. Mark M Davis, Institute for Immunity, Transplantation, and
Infection, Stanford University, Stanford, CA

2011-2015 Postdoctoral Fellow, Laboratory of Dr. Monte Winslow, Department of Genetics, Stanford
University, Stanford, CA

2005-2011 Graduate Student (Ph.D.), Program in Immunology, Laboratory of Dr. David Spencer, Baylor
College of Medicine, Houston, TX

2003-2005 Research Associate, National Taiwan University Hospital, Taipei, Taiwan

2000-2003  Graduate Student (M.Sc.), National Taiwan University, Taipei, Taiwan

Honors

2020-2022  The V Foundation for Cancer Research Award

2018-2019  The Anderman Pancreatic Cancer Research Fellowship

2013-2014 Dean’s Postdoctoral Fellowship, School of Medicine, Stanford University

2009-2011 Department of Immunology Training Grant (5T32A1007495), Baylor College of Medicine

C. Contributions to Science
1. Contributions to immuno-oncology:

The field of immuno-oncology has gained significant public attention in recent years, a strong testament to
the feasibility of using the immune system to fight cancer. Despite the advances, only a small subset of
patients responds to treatment and many of these patients would eventually succumb to a relapse. Thus, it
is imperative to understand the underlying mechanism of responses to ICB. During the training in earning
my M.S. degree, | first reported the phenotypic feature of tumor-infiltrating CD8" T cells in human cervical
cancer. During my PhD training, | was involved in the effort of engineering the therapeutic dendritic cell
vaccines for cancer. As a postdoc in the Mark Davis group at Stanford, | focused on studies of the antigen
specificity landscape of tumor-infiltrating T cells in human NSCLC. Together with my collaborators from the
MD Anderson Cancer Center, we recently discovered that patients with higher TCR repertoire homology
between the tumor and the adjacent lung tended to have worse outcome. Furthermore, we recently pioneered
an innovative platform to study T cell specificities in NSCLC and showed that at least some pathogen-specific
T cells found in tumors (a.k.a. “bystander T cells”) could cross-recognize both tumor antigens and microbial



antigens. Our findings further suggested an involvement of these cross-reactive T cells in the clinical
response to anti-PD1 treatment in lung cancer.
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Development of novel methods to study cancer in vivo:

Due to the lack of efficacious treatment strategies, PDAC is projected to be the second most lethal solid
cancer type in the United States before 2025. As most patients have already developed locally advanced
and/or metastatic diseases upon diagnosis, it is critical to understand the mechanism of PDAC progression.
To do so, genetically engineered mouse (GEM) models that recapitulate the key genetic events found in
human disease proved to be a power tool in helping us gain a better understanding of PDAC dissemination
and metastasis. Despite the advantages, current PDAC GEM models are notoriously labor-intensive and
costly to work with. This technical limitation further motivated us to pioneer a novel PDAC GEM model that
allowed the use of CRISPR technology to modify any conceivable genetic component in the pancreas of
adult mice. By using the retrograde pancreatic ductal injection procedure, | initially demonstrated, as proof
of principle, that it was possible to deplete tumor suppressors with CRISPR and induce PDAC in mice.
Furthermore, | developed a platform using barcoded adeno-associated virus that allowed a comprehensive
quantification of the impact from distinct Kras point mutations on PDAC progression. In summary, these
inventions help us robustly model PDAC in mice and study the progression of the disease at a deeper and
physiologic level.
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3. Contributions to cancer studies (biology):

Most PDAC patients eventually develop metastases, therefore, it is important to uncover the mechanisms
for metastasis. As a postdoc in Monte Winslow’s group at Stanford, | first pioneered a unique PDAC GEM
model that allowed me to fluorescently label highly metastatic PDAC cancer cells from the less metastatic
counterparts with our unique genetic reporter. This enabled sorting of pure cancer cell populations with
differential capacities to disseminate and metastasize to distal organs, as often data derived from bulk RNA
sequencing were confounded by the inclusion of non-cancer cell types within tumors. The unique design led
to the identification of a hypoxia-induced master regulator Blimp1 in driving the metastatic programs in PDAC.
In addition to PDAC studies, | was involved in various collaborative works within the Winslow group that
focused on both small cell lung cancer as well as lung adenocarcinoma.
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