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Completion Date FIELD OF
INSTITUTION AND LOCATION DEGREE MFIJ\/I/YYYY STUDY
Julius Maximilians Universitat Wirzburg, Germany Vordiplom 1992 Physics
State University of New York at Albany, Albany, NY M.S. 1993 Physics
State University of New York at Albany, Albany, NY Ph.D. 1995 Physics

A. Personal Statement

I am a physicist with a history of developing disruptive technologies that solve real-world scientific and healthcare
problems in cancer care. | have significant experience in conceptualizing, constructing, and managing complex
research collaborations and interdisciplinary research teams at the interface of physics, computer science, life
science and medicine. As Director of USC Michelson Convergent Science Institute in Cancer (CSI-Cancer), our
research is focused on the understanding of the fluid phase of solid tumors and its interaction with human
physiology. Leveraging a diverse discipline coalition at USC, we are now integrating patient, model system, and
high-content single cell genomics data to translate clinically observed correlations into a mechanistic
understanding of the physical and biological underpinnings of cancer dynamics. The underlying technologies
and methods of the center are now being tested in over five thousand patients. Three complementary research
programs, supported by one shared research infrastructure to address the laboratory’s primary aims of 1)
developing a quantitative description of the transition between limited and disseminated cancer; 2) demarcating
the complexity and alterations over time of a cancer in all its phases; and 3) describing the temporal evolution of
disease in patients with poor prognosis vs favorable prognosis.

B. Positions, Scientific Appointments, and Honors

Positions and Employment

2024 — present  University Professor, USC, Los Angeles, CA, USA

2021 — present  Honorary Professor, Dept of Cancer Sciences, University of Manchester, United Kingdom

2019 — present  Member, PIBBS, Keck School of Medicine Graduate Program of Cancer Biology and
Genomics, Medical Biophysics

2018 — present
2017 — present
2014 — present
2014 — present
2014 — present

Professor of Urology, Keck School of Medicine, USC, Los Angeles, CA, USA
Director, USC Michelson Convergent Science Institute in Cancer, CSI-Cancer

Dean’s Professor, Biol Sciences, Dornsife College of Letters, Arts and Sciences, USC
Professor of Medicine, Keck School of Medicine, USC, Los Angeles, CA

Professor Engineering, Viterbi School of Engineering, USC, Los Angeles, CA

Other Experience and Honors

2025 — present
2024 — present
2024 — present
2024

2023 — present
2022 - 2023
2022 — present
2022 — present
2021

2019 — present
2018 — present

Member, Scientific Advisory Board, Tzu Cancer Therapeutics
Associate Member, Translational and Basic Science Res in Early Lesions (TBEL), NCI
Director and Board Member, Cancer Patient Lab

Senior Member, National Academy of Inventors

Member, External Advisory Board, Cedars-Sinai Cancer Center

Vice Chair, AACR 2023 Annual Meeting

Academic Advisor, Quest Diagnositcs

Advisor, Sampling Human

USC Stevens Center for Innovation Commercialization Award

Advisor, Earli

Member, Internal Advisory Committee, Children’s Hospital-Los Angeles



2017 — present  Founder/Exec Member, Blood Profiling Atlas in Cancer — BloodPAC
2016 — 2020 Founder and Director, CancerBase.org

2015 -2023 Advisor, Epic Sciences, Inc.

2014 — present  International Scientific Advisory Board, Charles University of Prague
2013 — present  SWOG Breast Cancer Translational Science Working Group

2013 - 2016 Expert Advisor to the International Breast Cancer Study Group
2010 — present  Member, American Society of Clinical Oncology

2005 — present  Member, American Association for Cancer Research

C.
1.

Contribution to Science

Structure Function Relationships at Atomic Resolution & Transmembrane cellular communication
Throughout my scientific tenure | have had a long-standing interest in multi-scale human biology and time
dynamics of biological processes. Starting with atomic resolution structural biology and enzyme mechanism
timescales, our work was grounded in initial ultra-high-resolution studies of the industrial enzyme subtilisin
[Subtilisin] and the biotechnology workhorse photoactive yellow protein [PYP]. Large complexes which
required a series of technology innovations that led to scientific discoveries at the individual protein level
[Topoisomerase] and classes of proteins [Thermotoga]. The science is widely recognized and the methods
of systematic synchrotron data collection are now in widespread use in structural biology with close to ten
thousand citations across that entire body of work.

a. Kuhn P, Knapp M, Soltis SM, Ganshaw G, Thoene M, and Bott R. The 0.78 A Structure of a Serine
Protease, Bacillus lentus Subitilisin. Biochemistry 1998;37:13446-13452. PMID: 9753430.

b. Lesley SA, Kuhn P, Godzik A, Deacon AM, Mathews |, Kreusch A, Spraggon G, et a.. Structural
genomics of the Thermotoga maritima proteome implemented in a high-throughput structure
determination pipeline, Proceedings of the National Academy of Sciences of the United States of
America (2002), 99(18), 11664-11669. PMCID: PMC129326.

GPCRs are major contributors to the information flow into cells and, as such, are associated with a multitude
of diseases - from diabetes to heart disease, cancer to embryonic development, neurodegenerative
diseases like Alzheimer’s and Parkinson’s to our very sense of taste and smell - that make members of this
family important pharmacological targets. | have led or co-led these structural studies with specific scientific
and technological breakthroughs through the structure solution of unique human GPCR structures.
c. Cherezov V, Rosenbaum DM, Hanson MA, Rasmussen SG, Thian FS, Kobilka TS, Choi HJ, Kuhn
P, Weis WI, Kobilka BK, Stevens RC. High-resolution crystal structure of an engineered human
beta2-adrenergic G protein-coupled receptor. Science 2007;318:1258-65. PMCID: PMC2583103
(This first application of the microbeam x-ray diffraction approach combined with LCP derived
crystals combined with multi-crystal data sets laid the foundation for the widely accepted standard
approach in human membrane protein structural biology).
d. Wu B, Chien YET, Mol CD, Fenalti G, Liu W, Katritch V, Abagyan R, Brooun A, Wells P, Bi FC,
Jamel DJ, Kuhn P, Handel TM, Cherezov V, Stevens RC. Structures of the CXCR4 Chemokine
GPCR with Small —Molecule and Cyclic Peptide Antagonists. Science 2010;330:1066-1071.
PMCID: PMC3074590 (CXCr4 plays a critical role in metastatic dissemination and this work is the
start of multi-scale structural biology to understand the process of metastasis at the biochemical,
cellular and physiological level).

Rare Cell Biology: Enabling Technologies Biological function at the cellular level

The next phase of science led me to focus on the discovery of biophysical processes that lead to cancer
progression. The basic hypothesis is a mechanism by which individual cancer cells intravasate from the
primary tumor into the blood circulation, travel through the circulation and, rarely, establish new metastatic
colonies. The blood itself is the fluid phase of solid tumors. The cells are presumed to exist at densities of
approximately one in one million normal cells. The rare event challenge and the unknown biology of these
cells required technology innovation for initial discovery work and clinical validation of results. Completion
of the validation work was marked by a cover publication in Archives of Pathology, which is the journal of
highest standard in anatomical pathology. The outcomes of that research provided the framework for the
identification of a conceptual framework for rare event biology. Ongoing work in my laboratory, along with a
team of collaborators, we have now demonstrated that tumor microemboli can be used for the accurate
diagnosis of lung cancer and the ability to identify cells repeatedly in patients undergoing treatment to



understand disease evolution under pressure. That latter work was substantially enabled by performing
single next generation sequencing for both whole genome copy number alterations and focused gene
resequencing. My role from early technology exploration and innovation to biological discovery to clinical
translation is evidenced by the work published and funded through NIH/NCI, specifically award
U54CA143906.

a. Marrinucci D, Bethel K, Kolatkar A, Luttgen M, Malchiodi M, Baehring F, Voigt k, Lazar D, Nieva J,
Bazhenova L, Ko AH, Korn WM, Schram E, Coward M, Yang X, Metzner T, Lamy R, Honnatti M,
Yoshioka C, Kunken J, Petrova Y, Sok D, Nelson D, Kuhn P. Fluid biopsy in patients with metastatic
prostate, pancreatic and breast cancers. Phys Biol 2012;9: 016003. PMCID: PMC3387996

b. Gerdtsson A, Setayesh SM, Malihi PD, Ruiz C, Carlsson A, Nevarez R, Matsumoto N, Gerdtsson
E, Zurita A, Logothetis C, Corn P, Aparicio AM, Hicks J, Kuhn P. Large extracellular vesicle
characterization and association with circulating tumor cells in metastatic castrate resistant prostate
cancer. Cancers (Basel) 2021;13:1056. PMCID: PMC7958848

c. Shishido S, Masson R, Xu L, Welter L, Prabakar R, D’Souza A, Spicer D, Kang |, Jayachandran P,
Hicks J, Lu J, Kuhn P. Disease characterization from the liquid biopsy in patients with HER2
mutated, non-amplified metastatic breast cancer (HER2mut MCB) treated with neratinib. Npj Breast
Cancer 8, 22 (2022).

d. Chai S, Velasco C, Naghdloo A, Pore M, Singh M, Matsumoto N, Kolatkar A, Xu L, Shishido S,
Aparicio A, Zurita A, Hicks J, Kuhn P. Identification of epithelial and mesenchymal CTCs in clonal
lineage of an aggressive prostate cancer case. NPJ Precision Oncology. 2022; 6, 41. PMCID:
PMC9213535.

Mathematical models of cancer and disease progression

Complementary to the single patient studies, we have undertaken a large-scale mathematical model
development that has enabled a probabilistic description of cancer progression as a multidirectional
process, which has led to an advanced clinical understanding. The creation of mathematical models may
guide optimal anatomical sites for local therapy, but these models require clinical validation of their predictive
ability. Clinical validation may provide the kind of prospective data that would serve both to validate existing
mathematical models of metastasis and shape guidelines for surgical management. We have expanded
mathematical modeling and clinical validation strategy to other tumor types. This led us to our current phase
of research which now brings together the single cell/single time point characterization of the disease with
the evolution of the disease in an integrated model.

a. Hasnain Z, Mason J, Gill K, Miranda G, Gill IS, Newton PK, Kuhn P. Machine learning models for
predicting post-cystectomy recurrence and survival in bladder cancer patients. PLOS One PLoS
One 2019;14:e0210976. PMCID: PMC6382101

b. Fuji T, Mason J, Chen A, Kuhn P, Woodward WA, Tripathy D, Newton PK, Ueno NT. Prediction of
bone metastasis in inflammatory breast cancer using a Markov Chain Model. Oncologist
2019;24:1322-30. PMCID: PMC6795167

c. Mason J, Gong Y, Amiri-Kordestani L, Wedam S, Gao JJ, Prowell TM, Singh H, Amatya A, Tang
S, Pazdur R, Kuhn P, Blumenthal GM, Beaver JA. Model Development of CDK4/6 Predicted
Efficacy in Patients with Hormone Receptor-Positive, Human Epidermal Growth Factor Receptor 2-
Negative Advanced or Metastatic Breast Cancer. JCO Clin Cancer Inform 2021;5:758-767. PMCID:
PMC8807021.

d. Mason J, Hasnain Z, Miranda G, Gill K, Djaladat H, Desai M, Newton PK, Gill IS, Kuhn P. Prediction
of metastatic patterns in bladder cancer: Spatiotemporal progression and development of a novel,
web-based platform for clinical utility. European Urology Open Science 2021;32:8-18. PMCID:
PMC8505202

Digitizing Patient Performance Status

The clinical assessment of performance status is unreliable and subject to many biases. Recently, patient
demand to participate in, and clinician incentives to enroll to high profile clinical trials of promising agents
has increased the temptation for clinicians to overestimate patient performance status. In response to this
trend, many clinical trial designers incorporate increasingly restrictive entry criteria into the trial design, with
a growing proliferation of inclusion and exclusion criteria for trial participation. A more objective and precise
estimate of patient performance status has the potential to improve toxicity attribution and identify those
patients who are most at risk for patient and disease-induced adverse events. This has steered us to



evaluate the ability of in-office and at home movement trackers to predict which patients on early phase
clinical trials are most likely to experience serious adverse events and dose limiting toxicities.

a. Hasnain Z, Li M, Dorff T, Quinn D, Ueno NT, Yennu S, Kolatkar A, Shahabi C, Nocera L, Nieva J,
Kuhn P, Newton PK. Low-dimensional dynamical characterization of human performance of cancer
patients using motion data. Clin Biomech (Bristol, Avon) 2018;56:61-69. PMCID: PMC7519623

b. Broderick J, May M, Schwartz JE, Li M, Mejia A, Nocera L, Kolatkar A, Ueno NT, Yennu S, Lee J,
Hanlon S, Cozzens FA, Shahabi C, Kuhn P, Nieva J. Patient Reported Outcomes Can Improve
Performance Status Assessment: A Pilot Study. J Patient Reported Outcomes 2019;3:41. PMCID:
PMC6635569.

c. Nilanon T, Nocera LP, Martin AS, Kolatkar A, May M, Hasnain Z, Ueno NT, Yennu S, Alexander A,
Mejia AE, Boles RW, Li M, Lee JSH, Hanlon SE, Cozzens Philips FA, Quinn DI, Newton PK,
Broderick J, Shahabi C, Kuhn P. Use of Wearable Activity Trackers in Predicting Unexpected
Healthcare Encounters in Cancer Patients Undergoing Chemotherapy. JCO Clinical Cancer
Informatics, 2020;4:839-853. PMCID: PMC7531613

d. Hasnain Z, Nilanon T, Li M, Mejia A, Kolatkar A, Nocera L, Shahabi C, Cozzens Philips FA, Lee
JSH, Hanlon SE, Vaidya P, Ueno NT, Yennu S, Newton PK, Kuhn P, Nieva J. Quantified kinematics
to Evaluate Patient Chemotherapy Risks in Clinic. J Clin Oncol 2020;4:583-601. PMCID:
PMC7328110

Early Cancer Detection

Survival improves when cancer is detected early. However, ~50% of cancers are at an advanced stage
when diagnosed. Early detection of cancer or precancerous change allows early intervention to try and slow
or prevent cancer development and lethality. It is vital to better understand who is at greatest risk of
developing cancer. We also need to elucidate the biology and trajectory of precancer and early cancer to
identify consequential disease that requires intervention. Insights must be translated into sensitive and
specific early detection technologies and be appropriately evaluated to support practical clinical
implementation.

This team is advancing biologically informed liquid biopsy technology to fill gaps in current clinical practice
of early cancer assessment. Over the past few years, we have developed and published the initial datasets
to demonstrate the feasibility of a multi-analyte liquid biopsy approach.

a. Crosby D, Bhatia S, Brindle KM, Coussens LM, Dive C, Emberton M, Esener S, Fitzgerald RC,
Gambhir SS, Kuhn P, Rebbeck TR, Balasubramanian S. Early Detection of Cancer. Science
2022;375:eaay9040. PMID: 35298272

b. Setayesh SM, Hart O, Naghdloo AM, Higa N, Nieva J, Lu J, Hwang S, Wilkinson K, Kidd M,
Anderson A, Ruiz Velasco C, Kolatkar A, Matsumoto N, Nevarez R, Hicks JB, Mason J, Shishido
SN, Kuhn P. Multianalyte liquid biopsy to aid the diagnostic workup of breast cancer. NPJ Breast
Cancer 2022;8:112. PMCID: PMC9515081.

c. Clarke C, Lang K, Putcha G, Beer J, Champagne M, Ferris A, Godsey J, Grossman R, Hoyos J,
Johann D, Krunic N, Kuhn P, Lee J, Maddala T, Mata M, McDole J, Perez O, Scher H, Stewart M,
Bhan S, Zhang Q, Leiman L. BLOODPAC: Collaborating to chart a path towards blood-based
screening for early cancer detection. Clin Transl Sci 2023;16:5-9. PMCID: PMC9841293

d. Shishido SN, Sayeed S, Courcoubetis G, Djaladat H, Miranda G, Pienta KJ, Nieva J, Hansel DE,
Desai M, Gill IS, Kuhn P, Mason J. Characterization of Cellular and Acellular Analytes from Pre-
Cystectomy Liquid Biopsies in Patients Newly Diagnosed with Primary Bladder Cancer. Cancers
(Basel) 2022;14(3):758. doi: 10.3390/cancers 14030758. PMCID: PMC8833768

Complete List of Published Work in My Bibliography:
https://www.ncbi.nim.nih.gov/myncbi/peter.kuhn.1/bibliography/public/
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