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Abstract
We present a transcript of the Phase Space Invaders podcast interview, with Tamar Schlick interviewed by Miłosz Wieczór. 
The conversation covers topics in computational biophysics and beyond: DNA and RNA research from genome organization 
to viral RNA frameshifting, transitioning from applied math to biology, developing algorithms and their utility in molecular 
dynamics and complex multiscale systems, the role of computers in biophysical research, writing reviews and books, col-
laborating in science, and using long-distance running as a template for building supportive communities.

Introduction: the Phase Space Invaders 
is born

Scientists are a rather traditional bunch. We write formal 
papers, present didactic scientific talks at conferences, and 
tend to mix very little with the public. But those who entered 
the field in the Internet era are increasingly active on social 
media, whether it is promoting and discussing their work or 
sharing broader thoughts about the scientific process.

So when MW decided to start a podcast series, he sought 
to provide a new forum for scientific interactions. He paired 
a cool name—the Phase Space Invaders—with a sassy 

design, and worked out the technical details to deliver pro-
fessional and engaging conversations to the growing crowd 
of podcast consumers (Fig. 1).

In 2024, during the podcast’s first year, MW posted about 
two dozen discussions with scientists working on cutting-
edge topics in computational biology and biophysics. In 
each conversation, the Phase Space Invaders podcast seeks 
to uncover the exciting, the serious, the overlooked, and 
the personal aspects of a biophysicist’s journey. It tries to 
address the need for inspiring and integrating discussions 
across disciplines, to voice concerns and observations that 
do not fit into traditional formats, and to bring informed 
opinions and recommendations to newcomers in the field. In 
this vein, the podcast intends to be an educational resource 
for computational biophysicists at the graduate level, show-
casing the diversity of problems, approaches, mindsets, past 
struggles, and future paths relevant to the community.

The idea of the podcast was born out of a feeling we all 
get when participating in the many hallway chats at small 
conferences: there is so much more to science than what 
gets published, and yet almost by definition, this experience 
is only available to a small group of people. At its core, 
science is a social endeavor, though it often does not feel 
like one from the lab bench or the computer desk. We get 
inspired by each others’ stories and visions, but we often do 
not even hear them until many years into our careers. And 
there seems to be something deeply humanizing about hear-
ing someone else’s voice in its casual and unpolished form. 
It opens us up to bringing up topics otherwise considered 
“unacademic” and yet deeply meaningful to who we are as 
scientists. Many of us had great mentors who taught us the 
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realities of our respective fields, and it is inspiring to think 
how many young people could benefit from having these 
conversations accessible to them.

The interview below is a transcript of a podcast episode 
featuring Tamar Schlick, slightly edited for clarity. As stated 
in the podcast introduction by MW, Tamar is a Professor 
of Chemistry, Mathematics, and Computer Science at New 
York University, who brought countless contributions to 
computational biophysics from multiple directions: large-
scale modeling of chromatin structure and function, devel-
opment of algorithms for molecular dynamics, designing 
free energy methods in connection with enhanced sampling, 
and applying graph theory to understanding RNA function, 
most recently to viral frameshifting. Trained as an applied 
mathematician, she used her tenacious trans-disciplinary 
curiosity to work on the most fascinating questions of the 
past decades and, in the conversation below, explains both 
where her passion for biology came from and where it might 
take us if applied with integrity and scientific rigor.

The conversation

Miłosz Wieczór: Tamar, do you think there’s a difference 
in how you perceive biomolecules compared to people with 
an explicit physics background?

Tamar Schlick: I think we all approach problems dif-
ferently based on our training. Having a mathematics 

background—both my first degree and Ph.D. degree were 
in applied math—gave me a really different perspective, 
not just to appreciate concepts in mathematics, but the way 
a mathematician thinks or approaches a problem. As an 
applied mathematician, you want to collect a lot of informa-
tion, think deeply about a problem, but also approach it in a 
very practical way. We have a saying that “pure mathemati-
cians solve ideal problems exactly, while applied mathemati-
cians solve real problems approximately”. So the fun is in 
the approximation. In order to solve real problems, you have 
to make approximations, simplify a lot of issues, introduce 
parameters for inspection, but the key is to find the right 
variables that will really allow you to get to the heart of the 
problem in biophysics. So while coming at problems in bio-
physics from a math angle certainly gave me some disadvan-
tages, such as not being as familiar with all the biology that 
people from that field knew by heart, at the same time it gave 
me a different perspective and a community of people famil-
iar with the algorithms and the latest mathematical research. 
That was very advantageous when I started to work on algo-
rithms. Fast forward to today, now our field of computational 
biophysics is highly multidisciplinary, and there are people 
from all fields, mathematics, computer science—certainly 
as AI becomes more prominent—and chemistry, biology, 
physics, and even bioengineering. I’ve had many postdocs 
that came from bioengineering and they were among the 
most resourceful in terms of developing methods and pursu-
ing novel applications. So there’s great synergy now, and I 
think it’s very common to see computational biology labs 
with an amalgam of people from all kinds of backgrounds. 
That makes science more fun and, I think, more productive.

Miłosz Wieczór: Right. I think we still tend to think of 
those fields in a ladder-like way, or as “the tree of knowl-
edge”—with mathematics as the foundation and other fields 
building on top of that. But here, the distance between math-
ematics and biology is quite sizable, and I have seen math-
ematicians making the complaint that in biology there are 
just so many empirical facts that one has to memorize—they 
would consider it so unpure. Have you ever dealt with such 
questions—how do I memorize so many accidental aspects 
of life on the molecular level, or why are the solutions so 
inelegant?

Tamar Schlick: Well, when I started my Ph.D. and 
wanted to develop a project, my advisor asked me: what 
would you like to work on?, and I said, I want to work on 
DNA. I’ve always been interested in it and I had just become 
fascinated by the simplicity and complexity in DNA, the 
hierarchical structure of DNA biology, with many levels of 
folding—from the simple, boring molecule that may appear 
in Bio 101 courses to epigenetic regulation, and chroma-
tin-level effects in human disease. As I learned more about 
DNA, I thought that this was just a beautiful problem to 
work on—take DNA compaction, or how the DNA needs to 

Fig. 1   Phase Space Invaders aims to inspire interdisciplinary work 
and foster collaboration across domains central to computational bio-
physics, with Tamar Schlick's scientific career being a prime example 
of such a barrier-defying mindset
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fit in a compartment that’s many orders of magnitude smaller 
than the size of DNA when stretched out. Very relevant here 
are the mathematical fields of knotting and topology, and 
there are so many other exciting areas of mathematics that 
can be applied to this problem. So that’s how I got started in 
the field: I learned everything that I could about DNA, not 
just from textbooks—textbooks and articles can only take 
you so far—but talking directly to my co-advisors, in the 
departments of biology, math, and computer science. And 
my advisor was very good at asking: who are the leading 
people in the field? Let’s invite them for seminars at Courant 
Institute (the NYU Institute of Math). That’s how we met 
Harold Scheraga and Martin Karplus, and later on, that got 
me to do my postdoc with Shneior Lifson at the Weizmann 
Institute in Israel. I remember Scheraga coming and telling 
us about the multiple minimum problem, and that was so 
fascinating to us. We brought in the computer scientists to 
Courant and I developed a fast truncated Newton method 
(Schlick and Overton 1987), which initially got me in the 
computational chemistry community.

So that’s how I think a mathematician gets into the 
problems in biology. Once you get interested in a scientific 
problem, you go to conferences—I remember the Gordon 
Conference in Computational Chemistry was a great way to 
meet people working in the field in a very informal way, and 
I just asked tons of questions. Of course, I stayed in the field 
working on DNA, from modeling DNA to supercoiled DNA 
dynamics, which started later with Wilma Olson (Schlick 
and Olson 1992a, b), and then into chromatin and epigenetic 
control, which we’re very focused on at this time.

Miłosz Wieczór: It’s wonderful if we have this shared 
vocabulary with which we can translate biological prob-
lems straight into concepts that mathematicians recognize 
as problems they can work with. And these days, you now 
also include RNA in these big questions that fascinate you.

Tamar Schlick: Yes, and RNA has also provided a 
great opportunity for the application of mathematical tools. 
Already about 20 years ago we had this idea of applying 
graph theory to represent, enumerate, analyze, and classify 
RNAs (Gan et al. 2003, 2004). Other mathematicians started 
this in the 1970s, and biologists soon realized that RNA sec-
ondary structure could be represented as graphs, but it was 
mostly used to represent 2D structures (Waterman 1979). 
We wondered if we could go beyond representation and use 
graph enumeration, a result in graph theory, to enumerate 
the motif universe of RNAs (Fera et al. 2004). Imagine if we 
could do that for a protein; that is not possible because most 
proteins are globular. For RNA, however, you can actually 
enumerate the motif universe within a certain approxima-
tion, and learn many things, such as what fraction of that 
possible motif universe is indeed used by nature. That’s how 
we developed the RNA-as-graphs, or RAG, approach (Gan 
et al. 2004). Later, it turned out that graph theory is very 

useful not just to enumerate and describe these RNA struc-
tures, but also to analyze and design RNAs (Jain et al. 2018). 
This comes from clustering and other approaches that I don’t 
want to go into in too much technical detail—that’s all in 
our papers (Jain and Schlick 2017; Jain et al. 2020)—but 
just to highlight that this can be very useful when you’re 
interested in specific RNAs. Now, when the pandemic hit, 
we had all these tools available. We had just been work-
ing on what we call dual graphs—ways to represent RNAs 
with pseudoknots, or intertwined base-paired segments 
(Jain et al. 2019, 2020). That turned out to be crucial for 
the frameshifting element of SARS-CoV-2, the RNA virus 
causing COVID-19 (Bhatt et al. 2021). With the support 
of a RAPID grant from the National Science Foundation, 
we launched this project (Schlick et al. 2021a) and we’ve 
been working on it for the past few years. It turns out to 
be a gold mine of opportunity for advancing the structural 
understanding of the mechanisms of frameshifting. We work 
with experimental collaborators on the mutants we proposed 
to interfere with the frameshifting mechanism, and they 
have indeed shown how effective our mutant designs are for 
nearly abolishing frameshifting (Schlick et al. 2021b; Yan 
et al. 2022, 2023; Yan and Schlick 2024). So I think this 
is a great way to advance viral RNA studies and open new 
therapeutic avenues.

Miłosz Wieczór: What would be the biggest strength of 
this approach—would you say it’s in functional prediction, 
or maybe there’s some necessary topology element that is 
evolutionarily preserved? What was the most surprising 
result to come out of this research so far?

Tamar Schlick: What is very intriguing about these 
frameshifting elements is that they’re very small RNAs, 
but they have many folds, depending on the length of the 
molecule. So as you change the relevant length—the length 
of the mRNA transcript, depending on where the ribosome 
is coming along—these alternative folds appear. Biologists 
have known about them for some time, but their roles in the 
frameshifting mechanism are not well understood. From the 
experimental side, we have cryo-EM structures, we have 
X-ray crystal structures of the frameshifting element of 
SARS-CoV-2, but it’s mostly been found to be in this one 
pseudoknot structure, specifically a 3–6 pseudoknot in our 
dual-graph notation. But it turns out that some chemical 
experiments that reveal dynamic secondary RNA structure, 
DMS and SHAPE, show a variety of conformations, and 
using our graph approaches for mutational design (Jain et al. 
2020), it was very easy to design mutants. Our idea was 
(Schlick et al. 2021a, b): what if we change that pseudoknot 
to something else, for example eliminating the ability of this 
RNA to fold into multiple folds or, in other words, blocking 
conformational transitions? So we designed three particu-
lar mutants that would lock the frameshifting element in 
one particular fold, and our experimental collaborators did 
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the testing. They showed nearly abolished frameshifting for 
those mutants, and this is now a paper in the RNA journal 
(Dey et al. 2024). So I think we’re beginning to understand 
that these conformational transitions are very important 
for frameshifting. Now, with RNA editing techniques, or 
perhaps small molecules that bind to RNA, this discovery 
could lead to new therapeutic avenues. The interesting thing 
about working on viral RNA is that we’re going to the heart 
of the infection, as opposed to working with viral proteins, 
which are more downstream products, so if we could stop 
the virus from entering or replicating, that could go a long 
way. And, of course, it’s not just SARS-CoV-2 that uses 
these frameshifting mechanisms: they’re present in other 
coronaviruses, the flu virus, HIV, and many others, so this 
is a very important general mechanism, also relevant to some 
human genes (Penn et al. 2020). This is an exciting area, 
and I’m sure we will learn a lot more as we continue this 
exploration.

Miłosz Wieczór: That sounds beautiful. I think the con-
formational heterogeneity of RNA will keep us busy and 
employed for some time. And it’s great to have new better 
tools to describe or approach that problem, right? It’s such 
a fertile field to explore.

Tamar Schlick: Yes, and DNA doesn’t cease to amaze 
us too, with both genome structure and function. And there 
are so many interesting areas to explore using models at dif-
ferent resolutions. So we’ve been working on a nucleosome 
resolution model—on the kilobase level—to understand the 
effect of epigenetic marks on the folding of the chroma-
tin fiber, and its effect on higher-order folding (Arya and 
Schlick 2009; Bascom et al. 2019; Beard and Schlick 2001; 
Collepardo-Guevara and Schlick 2012; Grigoryev et al. 
2016; Li and Schlick 2024; Portillo-Ledesma and Schlick 
2024; Portillo-Ledesma et al. 2021, 2022, 2024). In paral-
lel, many in the community are working on different levels 
of coarse-grained models, from the base pair resolution to 
nucleosome resolution all the way to higher-order polymer 
models (Dans et al. 2016; Huertas et al. 2022; Portillo-
Ledesma et al. 2023). Together with a wealth of experimen-
tal data from Hi-C and other experiments, it is really creating 
exciting rich opportunities for collaboration and advances in 
understanding how this epigenetic control of genomes plays 
a role in human diseases. And so what suddenly emerges 
from something very theoretical and abstract is this mul-
tiscale image of chromatin fiber folding on many levels. If 
we add all these contacts with proteins and RNAs, we get 
an exciting, rich, and dynamic environment that we’ve only 
scratched the surface of.

Miłosz Wieczór: I absolutely agree. We also have this 
wonderful new data coming from cryo-electron tomography 
that starts to reveal the path that the chromatin fiber traces in 
the nucleus (Hou et al. 2023). It’s going to be a huge chal-
lenge to integrate these insights into what we know about 

chromatin structure, including, as you say, local variation 
under different conditions. That’s going to be a gold mine.

Tamar Schlick: Yes, and this is where I think modeling 
comes with an advantage: in experiments, you can only 
explore one condition at a time. The nice thing about models 
is that once you have one that’s verifiable and reliable, you 
can explore, say, different densities of linker histones or salt 
concentrations (Arya and Schlick 2009; Portillo-Ledesma 
et al. 2022). That turns out to be very useful for specific 
applications.

Miłosz Wieczór: And alluding to your past work on algo-
rithms, do you think this new era of integrative/large-scale 
modeling will have its own challenges when it comes to 
developing new algorithms? Are the problems we’re facing 
significantly different there?

Tamar Schlick: AI algorithms will clearly need a lot of 
statistical guidance in application, reliability, and so on. I 
think the history of algorithmic developments presents an 
interesting case study—early on, many thought algorithms 
would solve all the problems. I remember in the 1980s, when 
I started working on algorithms, a lot of mathematicians 
worked on the time step problem in molecular dynamics 
(Board et al. 1994; 1996). And a common belief was that 
these symplectic integrators—in other words, integrators 
with favorable energy-conserving properties—would just 
solve this time step problem. Of course that wasn’t the case, 
even though lots of great papers came out and we learned 
a lot about resonance and mode coupling, and we proposed 
many approaches to mitigate some of these effects (Barth 
and Schlick 1998; Barth et al. 1997; Schlick et al. 1998). It 
turned out that this symplectic and effective leapfrog method 
that people were using, which is velocity Verlet, is really the 
way to go when combined with a small time step (Skeel et al. 
1997). However, I think that while algorithms have a very, 
very important role to play in the advance of computational 
biophysics, what is really important is the computation. Thai 
is, I think a lot of computation is what is going to help us 
solve real-life problems.

I remember in 1989 I read this editorial by John Maddox, 
who was the editor of Nature, and he said: “One of these 
days someone will begin a paper with, here’s the Hamilto-
nian of a DNA molecule, and will then—after a little alge-
bra—tell us how the stop codons work”… and so on (Mad-
dox 1989). I remember writing about this quote, and I said: 
I don’t think it’s going to be a little algebra. I think it’s going 
to be a lot of computation. Looking back at the progress in 
molecular dynamics, that’s exactly what turned out to be 
really crucial: not fancy algorithms, but just a lot of com-
puter time and taking small reliable steps repeatedly (1996). 
Of course, you have to do things right. Algorithms have to 
be reliable. But computer time has made a huge difference, 
and computational biologists have exploited computational 
resources extremely well. In my perspective articles, I have 
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these charts showing how the field of computational biology 
compares to progress in other fields, or the fastest computers 
available (Schlick and Portillo-Ledesma 2021; Schlick et al. 
2011; Schlick et al. 2021c). And the landmark simulations 
in our field are always near the top. Because of that, I think 
we have put a great effort into utilizing the best available 
resources out there. Algorithms have had an important role 
to play in guiding us and certainly gave us a lot of ideas—
from enhanced sampling to integration or resonance, then to 
long-range interactions, integrating, say, PME with multiple 
time step methods (Qian and Schlick 2002). But ultimately, 
lots of computation is really key to solving important real 
problems.

Miłosz Wieczór: Maybe this comes back to this concept 
of computational irreducibility? This is Stephen Wolfram’s 
favorite idea that often you cannot know the answer to a 
problem until you actually go through the steps, iterate, and 
see the outcome (Wolfram 1985). Perhaps we’re suffering 
from the same issue there. And here’s this promise of AI, 
which is saying: maybe there are workarounds and advanced 
pattern-finding will somehow alleviate this problem. But as 
you say, there will likely always be a limit where this is not 
the case.

Tamar Schlick: I think we’re definitely in the hype 
phase, or at peak expectation curve, of the AI era. It feels 
just like biomolecular modeling and simulations were in the 
late 1980s: they thought it will be the solution to everything, 
to drug design and biology, but it wasn’t. Later scientists 
worked diligently on developing improved force fields and 
enhanced sampling methods, work we were happy to con-
tribute to in connection to DNA polymerase mechanisms 
(Radhakrishnan and Schlick 2004a, b, 2005). And yet there’s 
no doubt that AI will continue to make astounding progress, 
but I’m sure there will be more downs before we go up again 
with these methods. And there remains so much to explore. 
Large language models are beginning to help us understand 
certain problems, including RNA structure and transitions, 
so I think AI and all these algorithms will be very important 
when coupled with lots of computation and guidance. In 
this way, they might take us forward to solving important 
problems.

Miłosz Wieczór: I agree we need to keep our feet on 
the ground there. I personally go through the cycles of 
hype and doubt as well, from “Oh, every interesting prob-
lem is now solved and we will be left jobless” to “Oh no, 
actually none of these new methods works at all”. And 
probably the reality is somewhere in the middle.

Tamar Schlick: Because it feels like for every idea 
that you have, you can find that someone’s written a paper 
about it, right? And it sometimes makes you think: well, 
what can I contribute if these people have already done 
that, and with such a level of detail? How can you possibly 
approach it? But I think that there are always opportunities 

for new perspectives. That’s why I like to work with under-
graduates the most. They don’t know anything and they’re 
so open to new ideas that they will say, well, why aren’t 
you doing it this way?, referencing some little thing they 
heard in a class. It’s refreshing, and sometimes that’s what 
you need. So even though it’s easy to feel overwhelmed 
by what exists in the literature, when you really get to 
the heart of the problem, you will always find some niche 
where you can contribute something that is either unex-
plored or not done in a very good way.

Miłosz Wieczór: And there’s also truth to the fact that 
even genius ideas are relatively cheap. There are so many 
genius ideas floating around but it’s often the Sitzfleisch 
or the act of sitting on an idea and perfecting it to some 
extent that actually matters.

Tamar Schlick: Yes. Ideas are very, very important in 
guiding us, but I think it’s even harder to execute them, 
and that’s where most of the work is. Yet still, without 
ideas, our field would go nowhere, so it’s always good 
to dream and to come up with new avenues for research. 
Ultimately, there’s lots of room for every new person who 
comes in and is intrigued by the problems in computa-
tional biophysics.

Miłosz Wieczór: Absolutely!, people are very welcome 
to come in and help.

To switch gears a little bit, I like to ask people who write 
a lot about writing. You had a book out, entitled “An Inter-
disciplinary Guide to Molecular Simulations” (Schlick 
2010), and on top of that, you have written a lot of perspec-
tive articles (Li et al. 2023; Portillo-Ledesma et al. 2023; 
Schlick and Portillo-Ledesma 2021; Schlick et al. 2011; 
Schlick et al. 2021c). I also noticed in one of your com-
mentaries that one of the major bits of advice for students 
was mastering good writing (Schlick 2020). How do you 
approach writing? What struck me was that your interdis-
ciplinary guide was in fact very non-mathematical—in the 
sense that it didn’t contain a lot of maths compared to many 
other textbooks that would approach this subject. What is 
your recipe for good writing?

Tamar Schlick: I think I love writing because it helps 
me think and get my ideas down. I often talk to my students 
and they say, they love the science but they hate the writing 
part. And I respond to that: until you don’t start writing the 
paper, you won’t really think beyond just the results and the 
data. If you’re a good writer, you will find so much more 
to do once you put together the data. But I think it’s a lit-
tle different with a textbook. Every new teacher wants to 
have the material available exactly for the course they want 
to teach and for the audience they have at their institution. 
When I started teaching molecular modeling, I had a very 
interdisciplinary audience—from math or computer science, 
who knew nothing about biology, to biologists and chem-
ists who knew nothing about mathematics. That’s why my 
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goal in writing the book was just to get the mathematicians 
excited about biology. And when I entered the field, I knew 
the exciting thing was that problems were tangible. You 
could talk about nucleic acids or proteins, or the amino acid 
content and vitamins, that are actually relevant to nutrition. 
The folding problem is related to genetics and diseases, and 
proteins that make your body run. That’s how I wanted to get 
those mathematics students excited upon entering the field.

But I also included very detailed chapters on time step 
methods, long-range interactions, PME and fast multiple 
methods, and the potentials—just the basics. I thought that 
it’s very important for students to understand the basics. I 
know I myself had a hard time organizing that knowledge 
when I was starting out because the papers I read were so 
focused on the results, and not so much on introducing the 
basics. To give you my main answer, then, I think that good 
textbooks teach you how to think or how to approach prob-
lems. And I think I was very inspired by Gilbert Strang, who 
had a very informal way of writing his linear algebra books 
(2006), which is in turn my favorite math subject. It’s not 
stuffing people with information, facts, results, theorems. 
It’s teaching you how to think. Why are things important? 
How are things related? How do you approach problems? 
Strang is magnificent at doing that, and linear algebra is a 
beautiful field. It really teaches you how to think abstractly 
and connect vector spaces with practical things, and that’s 
very useful in our field from simulations to optimization.

Miłosz Wieczór: If someone hasn’t seen him, I definitely 
recommend Gilbert Strang’s lectures available on YouTube 
to everyone who ever struggled with linear algebra, this is a 
great resource. I haven’t read the books myself, but his style 
makes learning so easy.

Tamar Schlick: Yes, it’s really good. But another prob-
lem with books today is they become obsolete so fast once 
you’re done with them. However, while the material itself 
may be out of date, I think the approach and the way they 
teach you how to think is always important. It’s also the 
fact of putting a stamp on the field—the early book by 
McCammon and Harvey on molecular dynamics (1987) 
was important in establishing that this is a field that’s going 
to grow in its importance. That’s why I think there should 
be more appreciation for perspectives and reviews that are 
very important in helping people, especially young people, 
enter a field.

Miłosz Wieczór: I agree that if we want to be an inter-
disciplinary field, we need to have some sort of ground-
ing in the basics. I hope this very conversation facilitates or 
encourages some transitions between fields, or going deeper 
into other subfields. At the same time, now in this era where 
people from AI or statistics come into biology in large num-
bers, I’m often worried that we need more resources like that 
to prevent people from reinventing the wheel.

Tamar Schlick: Sure, people don’t have to write another 
molecular mechanics program or invent integrators from 
scratch, there are good resources out there. It’s also impor-
tant that before you work on a problem, you do your home-
work and before you invest years in a project make sure this 
time is not going to be wasted. But even though you do the 
homework, sometimes it does happen that what you discover 
is perhaps not as successful as you’d hoped for, yet you still 
learn a lot. Nothing is wasted in research and training, and 
we learn even from negative results, maybe even especially 
from negative results. It always goes somewhere, and we 
never know when we may need to use what we’ve done. 
That’s why I think the main point is to work on something 
you’re really passionate about, and this way you can never 
be sorry.

Miłosz Wieczór: Back to the question of providing per-
spectives and integrating knowledge, do you think the incen-
tive structure is there for people to provide those resources? 
Do you think the academic system rewards those efforts 
well, or is it something that you have to reward yourself for 
internally?

Tamar Schlick: I think that it’s not as appreciated as it 
might be. For example, there are a lot of special volumes in 
Biophysical Journal, and we always invite perspectives. But 
while some scientists like to write them, and take them very 
seriously and write very comprehensive pieces (those in Bio-
physical Journal are relatively short, while Annual Reviews 
or Current Opinion have different formats), often you have 
to follow certain guidelines, for example only cover the past 
couple of years of papers, so you end up somewhat limited 
in what you can bring to the table. I think there should be 
more appreciation for these kinds of reviews, and maybe 
a different way to rate or highlight them. That’s because I 
know I’ve learned a lot from writing them myself, that is, 
putting together lots of results from a certain subfield and 
analyzing them in a certain way, yet I don’t know if they are 
as widely read as they could be. Maybe we simply need to 
do more advertising on social media. I’m not there, I don’t 
use them for science, but I think younger people are good 
at promoting their papers now on social networks and that 
solves this problem.

Miłosz Wieczór: I definitely have the personal impres-
sion that research papers spread more rapidly on social 
media than perspectives. There are much fewer recommen-
dation of “Oh, have you read this perspective on that topic?”. 
Maybe we should indeed do this more, and have more high-
level discussions about what things mean rather than just 
what came out of the simulation.

And while we’re at higher-level conversations—you have 
just completed the New York Marathon. We had this dis-
cussion before whether scientists, especially computational 
scientists, are more into running, but I couldn’t find any data 
on this! What got you into running in the first place? Was it 
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a reaction to something, like a sedentary lifestyle, or some 
internal need?

Tamar Schlick: Oh, how much time do we have? 
Because my husband jokes that runners love to talk about 
running. Of course as scientists we sit a lot in front of com-
puters, at least I do. I have extra energy that I need to expend 
in other ways, and running is a great way to get out there 
and be with nature, either running solo or with a group, and 
just think about things. I remember when I started running, 
a few years ago, with Adidas Runners NYC—it’s a global 
runner group with branches all over the world, including in 
New York, Berlin, Tel Aviv, Shanghai—and I would go to 
their community runs, and ask myself: why am I here? These 
people are so different from my background. People from 
all kinds of professions, ages, political beliefs, you name it. 
Then I started talking to these people and I found that we 
have one thing in common: we’re all these type-A personali-
ties with goals and challenges; we like to set goals for our-
selves and develop training plans for how to get there, such 
as a half or full marathon. And I learned to really enjoy these 
communities and talking to people not just about running, 
but about other things too. When you’re out there running 
in July at 5 am—that’s when we start our 16-week fall mara-
thon training, in the oppressive heat and humidity in New 
York, we are done with long runs before most people get 
up—that takes dedication! So I really appreciate it that my 
fellow runners and me are making this commitment, week 
after week, and then meeting our goals together. At the same 
time, these communities are really model communities: they 
learned about inclusivity, equity and diversity way before 
it became an issue. I remember when I started running, we 
would have these tempo runs where you had to push yourself 
through very speedy segments. One time I was struggling 
and the pacer would push me: “you can do it, you can do it, 
I will run with you!”, and we did it together. And then at the 
end, all these runners would be there when you finish the 
workout and would say: “great job, great job”. And I think 
we need more of that in science. Science is so competitive, 
even though we tend to hide it pretty well. We’re competitive 
about papers, grants, awards, conference participation. We 
don’t tell each other often enough: “Good job! Great job!”. 
But in runner communities, you compete only with yourself, 
to make yourself a better runner and achieve your goal dis-
tances and times. You don’t compete with other members of 
your community, and there’s something very attractive about 
that. And finally, as someone who goes to a lot of confer-
ences around the world, running is very easy. You can get 
up, all you basically need is good running shoes, and you go 
out there, you explore, and it’s a great way to meet people 
and just be out there with nature, get a perspective. And then 
you come back with lots of energy, ready to sit down the 
whole day and listen to lectures.

Miłosz Wieczór: As you say, there’s a sort of like-mind-
edness of a good kind. It’s not necessarily having the same 
views, but having the same mindset. And you’re right that 
we could probably appreciate this intrinsic motivation in 
others more and more in science and recognize it more often.

Tamar Schlick: In a way we do it for our students, but we 
don’t do it enough at other levels of academia. And people 
need it at all career levels; we all are insecure somewhere 
deep inside. Today it’s hard not to feel like we haven’t done 
enough, as there’s so much great science everywhere. But 
we need to be more appreciative of what each person brings 
to the table rather than combative or competitive.

Miłosz Wieczór: It’s a great conclusion to come from a 
conversation about running. One would think that it’s a very 
distant connection, but it’s actually spot-on, thank you for 
bringing this up! And then, I guess, that should come from 
the communities we build as scientists.

Tamar Schlick: Here I just wanted to emphasize the 
importance of working with people you like and whose 
ways of thinking you understand. As I started to work with 
different experimentalists, I met different kinds of them, 
and I realized some experimentalists see computational 
people as: “we’ll just tell them what we want done, they 
will do it, and bring it to us complete, right?”. Those are 
people who just don’t understand what computational bio-
physics is, and you can’t work with this kind of people. 
But then there are experimentalists who are really broad-
minded, and who will say to you: “let me understand how 
you approach it through modeling” to start a real iterative 
process—“Okay, so you’re doing it this way. Why can’t 
you introduce this interaction”. Those are the people I 
work with. Not the former kind. Because that’s not a col-
laboration, that’s an exploitation. It’s important that you 
can learn from them and they can learn from you. I once 
heard a great definition of a good collaboration: that both 
parties feel that they’re exploiting the other.

Miłosz Wieczór: That’s a great goal to aspire to. Hear-
ing the other side and doing the homework to understand 
what they mean by that is important. And I agree that many 
experimentalists approach computational science as a sort of 
magic or black box, or maybe just a visualization tool: “can 
we have a figure that shows this mechanism”, and that’s it.

Tamar Schlick: But overall, I think this is a very excit-
ing field for young people. There are so many great prob-
lems to work on, and one should not get discouraged by the 
vast amount of literature on everything and anything. Keep 
in mind there’s more than AI to our field, and there’s lots 
of room for new methods, innovations and applications. 
The main thing is always: find a great problem to work on.

Miłosz Wieczór: I agree, I think one thing that physi-
cists and mathematicians are always surprised by is how 
easy it is to have a conversation about a piece of biology 
and to come to the conclusion that we actually don’t know 
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this! Because in mathematics or physics, especially funda-
mental physics, there’s almost always an explanation going 
back to the 1930s or earlier.

Tamar Schlick: One of the early things I learned about 
biology is that if you ask, is it A or is it B?, it’s always 
both. So that’s been a very important realization.

Miłosz Wieczór: Couldn’t agree more. Tamar 
Schlick, Thank you so much for your insights and for the 
conversation.

Tamar Schlick: Thank you so much. It’s really great that 
you’re doing this podcast, a great service to our community.
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