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scientists into the field of mathematical biology. 
 
 

 
Who or what inspired you to pursue a career in mathematical biology? 
I had done an undergraduate thesis at Nebraska on simulating contaminant transport in groundwater 
flow, and I was very excited to use numerical techniques to bring interesting PDEs to life-to visualize and 
explore solutions and get new insights. When I moved to Minnesota to start my M.S. and Ph.D. program, 
I was keen to continue studying computational mathematics with a focus on PDEs, and I met my 
advisor—John Lowengrub. He had been doing beautiful work with immersed boundary methods to 
simulate crystal growth, and that’s what I figured I’d be doing for my Ph.D. But he was just getting 
started adapting those techniques to model tumor growth as a moving boundary problem in porous 
media, which was a great fit for my prior work in Darcy flow. In the beginning, I fell in love with the 
moving boundaries, the nonlinearity, and the deep computational challenges of simulating curvature 
flows and keeping the numerics stable yet tractable. As we solved these problems and focused more 
and more on the biology, I was completely hooked. There were always fascinating new problems to 
solve, new angles, and new connections between different domains of biology. And so mathematical 
biology is this perfect place to connect mathematics, computation, and diverse areas of physics and 
multiple biological domains every day.  
 
What is something exciting that you are currently working on? 
For the past several years, we have been developing PhysiCell as an open source, agent-based modelling 
framework for multicellular systems biology, and adapting it to problems in cancer biology. We have 
strived to make it easier and easier to use, and more broadly applicable to problems beyond cancer. 
When the COVID-19 pandemic hit, we realized that our recent work to simulate nanotherapy could be a 
starting point to simulate RNA viruses like SARS-CoV-2, so we assembled a coalition to build a multiscale 
spatial model of viral dynamics in an infected tissue, coupled with innate and adaptive immune 
responses. This has driven me increasingly into immunology, and now I’m connecting it back with my 
cancer “roots” to study cancer immunology. As these models have gotten increasingly complex, I have 
seen much work it takes to manually “translate” biological hypotheses into mathematics and then into 
working code, and how difficult it is to communicate these models both to new contributors and to the 
broader community. This really hinders participation in multidisciplinary science, it tends to yield fragile 
code, and it makes our community’s models less reproducible and reusable. So now, I’m working on 
hypothesis-driven, human-readable modelling “grammar” for agent-based models that can directly 
transform intuitive hypothesis statements into working code. I’ll be really excited to share that with the 
community in the next few months.  
 
 



With your work on the PhysiCell software, you collaborate with multidisciplinary teams of clinicians, 
biologists, modelers, computer scientists, engineers and others. How do you find working with people 
of multiple disciplines? What are the challenges? 
This multidisciplinary work is one of the most rewarding parts of my job, and a big draw of 
multidisciplinary work. I just love it. Whenever I think I’ve got a handle on biology, it throws another 
curveball: a new phenomenon or process, or an unexpected interaction. Multidisciplinary work helps 
bring out these surprises, and with them, new opportunities for novel new connections between 
different areas of mathematics. I love the deep dive to immerse in the language of a new field of 
biology, physics, or computing. You start to see the unique stories and perspectives, as well as the novel 
connections to your prior work. But it’s definitely challenging—each field has its own vocabulary, and 
you can find that the same word can mean different things to your team members. It takes time and 
work to learn each other’s languages to communicate and learn the nuances, but the conversations are 
rich and rewarding. Moreover, we often find that as we start to write down what we all think we know, 
we expose knowledge gaps and fundamental unanswered questions that point to our next research 
questions! Questions like “how long does X take” or “is a change from X to Y temporary or permanent” 
can drive some deep discussions and fruitful research!  
 
 
You clearly have a passion for teaching as well as research. How do you find balancing these two 
aspects of your job?  
Thank you! It’s not necessarily as challenging as we might expect, because I have found that good 
research can drive good teaching, and good teaching can drive good research (and research 
engineering). Bringing research into the classroom lets me draw upon presentation materials I’ve 
already prepared while making the lectures more exciting and relevant for the students—a double-win! 
At the same time, presenting research for undergraduate and graduate students forces a level of clarity 
that’s very helpful for presenting work to multidisciplinary audiences. Similarly, using our research tools 
(like PhysiCell) for classroom instruction has enabled students to build some fantastic projects, while 
also driving us to focus on usability refinements that have ultimately benefited our entire research 
community. So I think that research and teaching can be highly synergistic! The challenge and regret I 
have is that sometimes my heavy research involvement can leave me with less time and energy for 
individual mentoring. It’s forced me to rely more upon peer mentoring, but it also points to the clear 
benefits in fostering a nurturing lab environment where every body helps everyone.  
 
 
Do you have any advice for those just starting out in academia? 
This is such a great question, and I’m afraid of falling short in answering. Don’t be afraid to pursue your 
interests—even and perhaps especially those that don’t immediately feel relevant. I have found that 
even your side interests will find their way into your research in unexpected ways. The more broadly you 
learn and explore, the easier it is to recognize new connections when you encounter something new and 
unfamiliar.  
 
When considering collaborations and funding opportunities, it pays to be strategic: take a step back and 
think through your long-term vision and the pieces you’ll need to build to get there. If a new opportunity 
comes along, ask yourself three questions: Does it help me build one of these pieces? Does it build a 
new and enriching research relationship? Does it help me explore something new I’ve always wanted to 
explore? If you can’t answer “yes” to any of these questions, it’s probably wise to pass, even if it’s 
attached to a big budget. Seek mentors—including mutual support groups like New PI Slack—to help 
you develop your sense of strategy. As you reach success, make sure to pay it back by nurturing the next 



generation! The last lesson that I’m still learning is to take care of yourself. Learn to say no. (See the 
earlier point about being strategic!) Take time away from research and teaching to pursue hobbies that 
keep you emotionally balanced, because burnout is all too real. You can’t help anyone if you’re 
exhausted.  
 
Finally, can you describe your perfect weekend? 
Hmmm! I sleep in, bring the telescope back inside (hopefully with 8+ hours of new astrophotography 
data!), and sit with the dog while doing the day’s Wordle and Spelling Bee on the New York Times. Sit in 
the living room with family and get in some recreational coding or grantwriting or lecture prep in the 
afternoon, and watch a movie in the evening.  
 


