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Personal Statement

I am an Associate Professor at the University of California, Irvine. My appointment is the Department of Physiology and Biophysics
within the School of Medicine. I have affiliations with several interdepartmental research units, including the Cancer Research
Institute, the Center for Complex Biological Systems, the Stem Cell Research Center, and the Institute for Immunology. I hold a
leadership role within the NCI-designated Chao Family Comprehensive Cancer Center, serving as co-leader of the UCI Breast Disease
Oriented Team (DOT), where I have developed a collaborative network of clinicians and basic scientists for translational breast cancer
research and community outreach. I did my graduate training in prostate cancer under the mentorship of Dr. Owen Witte at UCLA,
and postdoctoral fellowship in Dr. Zena Werb’s lab at UCSF, where I did pioneering work utilizing early single cell technologies to
study breast cancer metastasis. My laboratory continues to be at the forefront of this field. We have published a high-impact review
(Nat Cell Biol, 2018) and two research articles where we found a metabolic shift from glycolysis to mitochondrial oxidative
phosphorylation (OXPHOS) is critical for metastasis. Our expertise in breast epithelial stem cell and single cell biology led to our
involvement in the Chan-Zuckerberg Initiative’s (CZI) Human Cell Atlas (HCA) project, where we worked with a group of
international laboratories to generate a comprehensive, multidimensional atlas of the human breast. Our first paper was published in
2018 (Nguyen et al., Nat Commun), and our landmark paper was published in 2023 (Kumar, Nee, Wei, et al., Nature). This dataset
serves as a reference atlas of the human breast for future studies of breast disease, and represents a major contribution to the field.
Finally, my laboratory leveraged our expertise in single cell genomics and metastasis to launch a project studying the immune
response to breast cancer brain metastasis (BCBM), where we found that brain-resident microglia are a central coordinator of anti-
tumor immunity and suppress breast cancer brain metastasis (Evans et al., Nature Cell Biology, 2023). We currently have two pre-
prints following up on this study available on bioRxiv (Insua-Rodriguez et al., 2026; McMullen et al., 2026).

I have been closely involved in the IDCR T32 training program, where I currently serve on the executive committee and teach in the
Cancer Biology course and the journal club. I have a successful record of mentoring trainees at diverse educational levels. I have
trained 9 doctoral students, four postdoctoral fellows, >30 undergraduates, and nearly a dozen high school students. My students have
made several notable achievements that are a testament to my success as a mentor. My graduate students have been awarded T32
fellowships in Immunology, Neuroimmunology, and Systems Biology (T32 CA009054, T32GM 136624, T32 A1060573). I have also
had two graduate students and one postdoc appointed to this IDCR T32 training program. Two of my students were awarded NIH/NCI
F30 and F31 fellowships. Most of my postdocs are still in training, but my first postdoc recently received the prestigious NIH/NCI
K99/R00 pathway to independence award. Therefore, I have a proven track record of providing a productive, rigorous and well-
rounded training environment.

Honors

2020 - 2024 American Cancer Society Research Scholar Award, American Cancer Society

2020 - 2022 V scholar award, V Foundation

2019 - 2019 Susan G. Komen Pink Tie Honoree, Susan G. Komen

2016 - 2019 Career Transition Award (K22) 1K22CA190511-01A1, NIH/NCI

2011 -2014 Department of Defense Postdoctoral Scholar, CMDRP Breast Cancer Research Program (BCRP), Award number
WS81XWH-11-1-0742

2009 - 2010 T32 Postdoctoral Fellowship, NIH/NCI T32 CA108462-07, National Cancer Institute

2007 - 2008 Graduate Division Dissertation Year Fellowship Award, University of California, Los Angeles

2004 - 2007 T32 Graduate Student Fellowship (T32 CA09056), National Cancer Institute

Contributions to Science
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1. Mechanisms of breast cancer progression and metastasis

The main focus of my laboratory is to investigate the fundamental mechanisms of breast cancer metastasis. During my postdoc,
I was an early adopter of single cell transcriptomic methods, and used them to show for the first time that metastatic cells
display a stem cell-like program during metastatic seeding. My laboratory at UCI went on to publish a follow up paper using
single-cell RNA sequencing, which found that cancer cells shift their metabolism during metastasis, from glycolysis to
mitochondrial OXPHOS. To determine whether OXPHOS was functionally important for metastasis, we developed a culture-
transplant system that enables robust propagation of PDX tumor cells for metastasis assays in vivo. We used this method to
find that OXPHOS inhibition severely attenuates metastatic seeding, showing that OXPHOS is functionally critical for
metastasis. We have also particularly focused on mechanisms of breast cancer metastasis to the brain. Brain metastasis results
in rapidly mortality and represents a major clinical unmet need in breast cancer. We have focused on studying the role of
microglia, the main immune cell of the brain, and CNS immunity in the regulation of brain metastasis. In our first study, we
found that brain resident microglia are central coordinators of anti-tumor immunity in the CNS. We found that they mount a
potent pro-inflammatory response, and are critical to promote the adaptive immune response and suppress brain metastasis.
This work challenged prior dogma from glioma research that microglia are universally immune suppressive and tumor-
promoting, opening up new opportunities for therapeutic targeting of microglia to treat brain metastasis.

». Epithelial stem cells and cellular differentiation in breast
development

I have made important contributions to understanding stem cells and epithelial differentiation in breast development. While a
postdoc, I made critical contributions to studies showing the Wnt signaling mediator LGRS marks mammary stem cells, and
that Wnt signaling is regulated by Matrix Metallproteinase 3 (MMP3). My expertise in single-cell analysis and breast biology
led to my laboratory’s involvement in the Human Cell Atlas project funded by the Chan-Zuckerberg initiative. In 2018, we
were awarded a multi-PI pilot grant to optimize single-cell sequencing technologies and generate a pilot atlas of the healthy
human breast. My lab co-authored a first iteration of our work on this project in 2018, where we described breast cellular
diversity and identified a new luminal epithelial cell type. This to a larger multi-PI CZI seed network grant for $4M for an
ambitious project to generate a comprehensive, multi-dimensional, spatially resolved atlas by profiling breast tissue. The goal
of this project was to describe cellular heterogeneity in the breast, and use the map as a reference atlas to understand changes
that occur in diseases such as breast cancer. We completed our major installment of this project this year and published it in
Nature. We made several notable discoveries, including a rich diversity of resident immune cells in healthy breast tissues, and
the discovery of multiple previously unrealized epithelial cell states. This work represents a major contribution to the field, and
led to increased understanding of mammary development and diseases of the breast.

;. Prostate stem cells in cancer initiation

My work as a doctoral student identified stem cells as an origin of prostate cancer. As it was an emerging field at the time,
there were no standardized methods for identifying stem cells or functional assays to characterize them. I therefore developed
several key in vitro and in vivo assays for clonogenic assessment of stem and progenitor cell potential. I used these assays to
develop a FACS-based protocol for sorting stem and differentiated cells, and identified the peri-urethral space as the prostate
stem cell niche. This sorting paradigm has become the gold standard in the field, and has been utilized and cited thousands of
times. This advance also allowed me to address the role of stem cells in prostate cancer initiation. Using my FACS-based
protocol, I found that stem cells produced malignant disease with much greater efficiency than more differentiated cells. This
paved the way for studies that have demonstrated differences in the tumor-initiating potential of basal and luminal prostate cell
types, and how the disease manifests differently depending on the cell of origin. These studies have greatly impacted our basic
biological understanding of the disease and stimulated new ideas for therapeutic development
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