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A. Personal Statement 
My graduate studies resulted in published works using novel experimental approaches that combine 
experimental and computational analyses to understand heterogenous cell fate decisions (e.g., growth, survival, 
death) in response to various endogenous and exogenous stimuli (e.g., ROS, small molecule kinase inhibitors). 
My PhD research also included pharmacokinetic case studies of dietary compounds and small molecules. 
 
In my postdoctoral capacity, I have had the valuable opportunity to continue exploring cellular heterogeneity in 
the proliferation-quiescence decision of cancer cells. This choice a cell makes is perhaps the most important in 
our quest to understand and inhibit tumor growth. In Sabrina Spencer’s lab at University of Colorado-Boulder, I 
have had the unique opportunity to study heterogeneous responses to CDK and MAPK inhibitors using single-
cell technology and computation. I intend to build upon these tools and my working knowledge to lead projects 
of cutting-edge translational research. I aspire to enhance the pharmacological efficacy of groundbreaking small 
molecule drugs and materials, while minimizing toxicological risks to non-cancerous cells. I am eager to discover 
combinatorial therapies to prevent drug resistance and mitigate highly refractory cancers. 
 
Throughout my scientific training, I have attended over 20 internal and external conferences, presented 13 poster 
presentations and 8 invited platform presentations, published 6 peer-reviewed articles as a first author, prepared 
2 additional manuscripts as first author currently in revision, participated in 8 peer review tasks for high-impact 
journals (including Nature and Molecular Cell), and personally mentored 7 rotation graduate students (3 of which 
have since joined the Spencer Lab). I have also been awarded an NIH training fellowship award for my efforts 
in studying MAPK-mutant lung cancer research. I look forward to remaining an active member of the cancer 
research community, to continue fruitful collaborations among industry and academia, and to lead the next 
generation of talented scientists into the future. 
 



 

B. Positions and Honors 

Positions and Employment 
2013 - 2014 Undergraduate Research Assistant, University of Delaware 
2015 - 2017 Toxicological Consultant, Sheperian Toxicology, LLC (Fort Collins, CO) 
2015 - 2019 Doctoral Researcher and Lab Manager, Colorado State University 
2016 - 2019 Graduate Teaching Assistant, Colorado State University 
2019 - present Postdoctoral Fellow, University of Colorado-Boulder 

Other Experience and Professional Memberships 
2015 - 2016 President, Toxicology Student Association at Colorado State University 
2015 - 2019 Member, Society of Toxicology (SOT) 
2015 - 2017 Member, Society of Environmental Toxicology and Chemistry (SETAC) 
2016 - 2019 Member, International Society for Computational Biology (ISCB) 
2019 - present Member, American Association for the Advancement of Science (AAAS) 
2022 - present Associate Member, American Association for Cancer Research (AACR) 

Honors and Awards 
2016 Outstanding Environmental Health Graduate Student, Annual Departmental Award 
2018 CVMBS Top Scholars, Poster Award 
2022 DARPA Riser (Invited talk at 2022 national conference) 
2022 T32CA174648, Training Grant in Translational Research of Lung, Head and Neck Cancer 

 
 
C. Contributions to Science 

1. Early Academic Career and Industry Experience: At Colorado State University, I held industry contracts 
along with my PhD mentor William Hanneman to improve public pharmaceutical and food safety 
regulations. With respect to the pharmaceutical industry, my work as a toxicological consultant (Sheperian 
Toxicology, LLC) involved occupational risk assessment for large-scale pharmaceutical companies. In the 
food safety realm, I carried out a successful contract with the American Beverage Association, where in 
my graduate student capacity I was able to evaluate pharmacokinetics of the common preservative sodium 
benzoate and related food additives. These studies led to published work that has since been reviewed 
by the FDA and cited in regulatory journals. 

a. Hoffman TE, Hanneman WH (2017) Physiologically-based pharmacokinetic analysis of benzoic 
acid in rats, guinea pigs and humans: Implications for dietary exposures and interspecies 
uncertainty. Computational Toxicology. 3, 19–32. https://doi.org/10.1016/j.comtox.2017.06.002  

2. Graduate Career: My graduate research contributions focused on single-cell and computational 
approaches to understanding cellular heterogeneity in stress responses, impacting cellular fates in 
response to exogenous and endogenous stimuli. In the context of endogenous stress signals, my work 
bolstered the notion that oxidative stress, mitochondrial signals and stress responses vary from cell to 
cell and dictate the rate of cellular aging. Understanding this stress-mediated decline in functional cell 
populations marks an important step toward understanding and preventing neurodegenerative decline in 
diseases such as Alzheimer’s and Parkinson’s. In the context of exogenous stimuli, my work has led to 
the production of computational agent-based simulations of ligand-activated nuclear receptors, with a 
notable case looking at aryl hydrocarbon receptor (AhR) activity. The results of my thesis work were 
comprehensively presented in various poster and platform presentations spanning fields in broad 
biomedical sciences, from pharmacology and toxicology to computational single-cell biology. Notable 



 

presentations include: two years of poster presentations at the Winter Q-Bio conference in Hawaii, a 
poster presentation at the ISCB bioinformatics conference in Aspen, and an oral platform at CSU’s 
environmental medicine symposium. 

a. Hoffman TE, Barnett KJ, Wallis L, Hanneman WH (2017) A Multimethod Computational 
Simulation Approach for Investigating Mitochondrial Dynamics and Dysfunction in Degenerative 
Aging. Aging Cell. 16(6), 1244–1255. http://doi.org/10.1111/acel.12644  

b. Hoffman TE, Hanneman WH (2018) Mitochondrial Avatars for Quantitative Aging Research. 
Aging. 10(3), 301–302. http://doi.org/10.18632/aging.101409  

c. Hoffman TE, Acerbo ER, Carranza KF, Gilberto VS, Wallis LE, Hanneman WH (2018) 
Ultrasensitivity Dynamics of Diverse Aryl Hydrocarbon Receptor Modulators in a Hepatoma Cell 
Line. Archives in Toxicology. https://doi.org/10.1007/s00204-018-2380-z 

d. Hoffman TE, Hanneman WH, Moreno JA (2020) Network Simulations Reveal Molecular 
Signatures of Vulnerability to Age-dependent Stress and Tau Accumulation. Frontiers in 
Molecular Biosciences. https://doi.org/10.3389/fmolb.2020.590045  

3. Postdoctoral Career: Within my 3.5 years as a postdoctoral fellow, my research has expanded upon 
ongoing projects in the Spencer Lab, understanding endogenous heterogeneity in cell states and 
exogenous control of the proliferation-quiescence decision in cancer cells. My main contributions include 
the optimization of new assays in the lab to assess DNA replication capacity and DNA damage 
accumulation in single cells. I have applied these methods along with cell-cycle measurements to 
understand transient non-genetic resistance mechanisms in skin, lung and colon cancer cells treated with 
many targeted MAPK inhibitors. I have also generated large datasets regarding inhibition of cyclin-
dependent kinases (CDKs) in breast cancer cells and inferences on resulting long-term effects. I have 
also contributed to a collaborative DARPA-funded project exploring alternative modes of biological stasis 
beyond cryogenic methods. In summary, my work as a postdoctoral fellow thus far has added to (1) our 
understanding of early drug tolerance to anti-proliferative therapies and its long-term impact, and (2) our 
control of the proliferation-quiescence decision and cellular activity using novel drugs and materials. 

a. Yang C†, Tian C†, Hoffman TE†, Jacobsen NK, Spencer SL (2021) Melanoma subpopulations that 
rapidly escape MAPK pathway inhibition incur DNA damage and rely on stress signaling. Nature 
Communications. https://www.nature.com/articles/s41467-021-21549-x  

b. Macdougall LJ, Hoffman TE, Kirkpatrick BE, Fairbanks BD, Bowman CN, Spencer SL, Anseth KS 
(2022) Intracellular crowding by bio-orthogonal hydrogel formation induces reversible molecular 
stasis. Advanced Materials. https://doi.org/10.1002/adma.202202882  

c. Arora M†, Moser J†, Hoffman TE†, Watts LP†, Min M, Musteanu M, Rong Y, Schneider J, Ill CR, 
Nangia V, Sanclemente M, Lapek J, Nguyen L, Niessen S, Dann S, VanArsdale T, Barbacid M, 
Miller N, Spencer SL (2022) Cells rapidly adapt to CDK2 inhibitors via plasticity of the CDK2/4/6-
Rb-E2F axis. Manuscript in revision (Cell). 

d. Hoffman TE, Yang C, Nangia V, Ill CR, Spencer SL (2023) Multiple cancer types rapidly escape 
from multiple MAPK inhibitors to generate mutagenesis-prone subpopulations. Manuscript in 
revision (Science Signaling). 

† = Contributed equally 



 

D. Selected Conference Presentations and Attendance 

Nov. 2016 – ISCB Rocky Meeting (Aspen/Snowmass, CO) – Multimethod computational modeling 
analysis of xenobiotic-modulated mitochondrial dysfunction underlying degenerative senescence (poster) 

Nov. 2017 – Environmental Medicine Symposium (Fort Collins, CO) – The Role of Mitochondrial 
Dysfunction in Cellular Aging: Insights from Computational Modeling and Simulation (oral presentation) 

Feb. 2018 – Winter Q-BIO 2018 (Maui, HI) – Emerging multimethod computational simulation approaches 
for investigating cellular network dynamics and cellular damage (poster) 

Feb. 2019 – Winter Q-BIO 2019 (Kapolei, HI) – Network Simulations Reveal Molecular Signatures of 
Resilience to Age-Dependent Stress and Tau Accumulation (poster) 

July 2019 – GRC: Cell Growth and Proliferation (Mount Snow, VT) – Attendee 

June 2020 – AACR: Annual Meeting (Virtual) – Attendee 

Sept. 2020 – FASEB: Cell Signaling in Cancer (Virtual) – Attendee 

June 2021 – Salk Institute Cell Cycle Meeting (Virtual) – Attendee 

Nov. 2021 – Cell Symposia: Overcoming Therapy Resistance in Cancer (Virtual) – MAPK-mutant 
cancer cells that escape targeted therapy rely on stress responses to complete aberrant cell cycles (poster) 

May 2022 – FASEB: Cell Signaling in Cancer (New Orleans, LA) – Rapid escape from multiple targeted 
MAPK pathway inhibitors across multiple cancer types generates slow-cycling subpopulations (poster) 

Aug. 2022 – DARPA Forward National Meeting (Fort Collins, CO) – Intracellular crowding by bio-
orthogonal hydrogel formation induces reversible molecular stasis (poster) 

Sept. 2022 – Lung, Head and Neck Cancer Retreat (Aurora, CO) – Multiple cancer types rapidly escape 
from multiple MAPK inhibitors to generate mutagenesis-prone subpopulations (poster) 

Sept. 2022 – Molecular and Cellular Oncology Retreat (Boulder, CO) – Multiple cancer types rapidly 
escape from multiple MAPK inhibitors to generate mutagenesis-prone subpopulations (poster) 

Nov. 2022 – Signaling and Cellular Regulation Supergroup (Boulder, CO) - Cells rapidly adapt to 
CDK2 inhibitors via plasticity of the CDK2/4/6-Rb-E2F axis (oral presentation) 

Dec. 2022 – Lung, Head and Neck Cancer Seminar (Aurora, CO) – Adaptive escape from MAPK 
inhibitors generates slow-cycling cancer cells with increased mutagenic potentia (oral presentation) 


