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A. Personal Statement

| am a tenure-track assistant professor specialized in pancreatic ductal adenocarcinoma (PDAC). | have a broad
background in biology, with specific training and expertise in cellular reprogramming, cancer genetics, signaling
transduction, cancer metabolism, biochemistry, tumor microenvironment analysis and mouse model studies. |
have been working on dissecting tumor cell autonomous and non-autonomous molecular mechanisms of KRAS
targeted therapy resistance in PDAC genetically engineered mouse models since 2014 and have identified
several novel factors such as HDAC5, USP21, TGFB and macrophages involved in the regulation. My Ph.D work
focused on chemical reprogramming of somatic cells into pluripotency, which provides me with an excellent
background in the cellular plasticity and molecular remodeling. My lab has worked on macrophage cell therapy
and the design of chimeric antigen receptors since 2021 and has established cell engineering platforms. As PI
or key personnel on a number of nonprofit organization- and NIH-funded grants, | laid the groundwork for the
proposed research by developing several in vitro and in vivo research models of PDAC, platforms for immune
cell expansion, engineering and analysis, methods of synthetic biology, biochemical, transcriptomic, epigenetic
and proteomic profiling and data analysis pipeline and by establishing strong ties with experts in biochemistry,
immunology and bioinformatics at various institutions such as Rutgers University, MD Anderson Cancer Center
and Harvard University that | can collaborate with to accelerate research progress. In addition, | successfully
achieved research goals in a collaborative manner and published original research articles in peer-reviewed
journals from each project. These accumulated experiences make me aware of the importance of pursuing
fundamental scientific questions, of frequent communication with other experts, and of designing experiments
with realistic aims, timeline and budget. My previous work strongly supports the rationale of current application.
Collectively, | have the experience, expertise, leadership, training, passion, and a supportive research team to
successfully address fundamental scientific questions and conduct innovative research projects when new
opportunities arise.
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C. Contributions to Science

1. My early publications addressed the fundamental question whether somatic cells can be reprogrammed by
non-genetic methods. Somatic reprogramming is an extreme case demonstrating cell fate plasticity
supervened with huge clinical potential in cell therapy, regenerative medicine, and drug development. Since



small molecules are ideal for clinical applications due to its nonimmunogenic and standardized features, my
colleagues and | have developed the first chemical method to induce pluripotency. As the group leader, |
identified that the adenylyl cyclase (AC) activator- Forskolin efficiently replaces Oct4, the most important
transcription factor for pluripotency, in reprogramming. Based on the discovery, | invented a step-wised
method to induce pluripotency from mouse embryonic and neonatal fibroblast cells by five small molecules.
Chemically induced mouse pluripotent stem cells resemble embryonic stem cells, while the reprogramming
route is distinct from Yamanaka’'s method that activation of Sall4 and Sox2 is essential and sufficient for the
process. The study suggests that it is practicable to reprogram cell fates by small molecules in mammals
and provides new platforms for clinical research and great implications for regenerative medicine. | served
as the primary investigator or co-investigator in all these studies.
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Studies of acquired resistance to oncogenic KRAS (KRAS*) inhibition in cancer cells majorly focus on tumor
cell intrinsic mechanisms, while non-tumor cell autonomous resistance mechanisms are underexplored. By
using a doxycycline-inducible KRAS(G12D) p53 mutant genetically engineered mouse (iKPC GEM) PDAC
model, | demonstrated that tumor-associated macrophages (TAMs) promote PDAC cells to bypass KRAS*
dependency by providing tumor cells with paracrine TGF. In detail, KRAS depletion upregulates HDACS5 in
PDAC cells, which increases CCL2 secretion via epigenetic suppression of Socs3 to remodel myeloid cells
in tumor microenvironment (TME) from neutrophil- to macrophage-rich phenotype. Inhibition of HDACS5,
CCL2-CCR2 axis, or macrophage infiltration impairs HDAC5-driven KRAS* bypass in vivo. Accordingly,
enforced expression of Ccl2 in PDAC cells recruits macrophages to bypass KRAS* dependency.
Mechanistically, the infiltrated M2-like CCR2+ TAMs are the major source of TGFf in TME, which efficiently
promotes KRAS*-independent PDAC cell growth via canonical SMADs pathway activation. My work, for the
first time, establishes tumor-TME crosstalk as a mechanism for PDAC to escape from KRAS* dependency.
The importance of activated TGF signaling in KRAS* bypass and the high frequency of SMAD4 loss in
human PDAC support clinical testing of KRAS* inhibitors in SMAD4 null patients. | served as the primary
investigator or co-investigator in these studies.
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To address the role of genetic alternations in regulating KRAS* targeted therapy resistance in pancreatic
cancer, | focused on protein ubiquitination regulators that are usually altered in human cancers. My efforts
to identify actionable drivers in pancreatic ductal adenocarcinoma (PDAC) led to the discovery of a novel



PDAC oncogene, USP21 deubiquintinase, which is recurrently amplified in 22% of PDAC cases and shows
increased expression with disease progression. | established that USP21 not only promotes PDAC growth,
cancer stemness and human pancreatic ductal epithelial cell transformation, but also drives KRAS* bypass.
USP21 deubiquintinates and stabilizes TCF7 protein, a downstream transcription factor of the Wnt pathway,
to increase tumor-initiating capacity. Alternatively, USP21 elevated macropinocytosis activity via its
substrate MARKS3, a regulator of microtubule dynamics, in KRAS*-depleted cancer cells to maintain amino
acid homeostasis, reactivate mTOR signaling pathway and support KRAS*-independent growth. Depletion
of USP21 impairs PDAC tumor growth, suggesting USP21 as a novel therapeutic target for the deadly
disease. The work reinforces the importance of metabolic salvage pathway activation in regulating KRAS*
targeted therapy resistance. | served as the primary investigator or co-investigator in these studies.
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