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Greetings ESI Members, Alumni and Friends, 
I hope this semester’s magazine finds you well. As the academic year is coming to a close, I am thrilled that we are collectively 

reaching ever higher milestones. 
As always, our faculty are setting the bar ever higher in academic scholarship. Larisa Desantis was recently awarded a Guggen-

heim Fellowship, which she will use to support her book-writing project on how paleontology can illuminate how organisms 
thrive or fail to adapt to the planet’s ever-changing environments (p. 21). In this issue, you can read reviews of  Ken Catania’s 
new book “On the Art and Craft of  Doing Science” (p. 29) and Owen Jones’ upcoming book “Force of  Nature: Understanding 
Evolution’s Deepest Logic – and Putting It to Use” (p. 30) by Andy Flick, our scientific coordinator. This reminds me that I must 
get back to writing my own book as well.

Megan Behringer has been having an excellent academic year with a few exciting new papers in the pipeline and a new Hypoth-
esis Grant. William McLaughlin, the graduate student behind some of  the Behringer’s lab new work, was interviewed recently 
and his story is in the pages below. This newly funded work looks at the role of  mathematical chaos driving systems rather than 
confounding randomness. Check it out on pages 12-14. 
A lot of  our colleagues in the medical school have put out beautiful, evolution-focused research studies in the past few months. 

Alex Bick, Ivelin Georgiev, and Louise Rollins-Smith continue their exciting efforts toward better understanding disease. ESI 
also sponsored Louise’s annual Amphibian Disease Conference again this year. 
I also would like to take the opportunity to thank some of  the folks that helped us get going when we first started seven years 

ago. One of  those is Steve Baskauf  who recently retired. We’ve put together a timeline of  his work on pages 24-27. His com-
mitment to systems ecology and meta-data is truly remarkable.

Finally, I would be remiss if  I didn’t add a comment on the 
ice storm we had this past January, which brought some of  the 
ever-growing concerns associated with climate change right into 
our homes and backyards. Work from my own lab has shown 
how some of  the human-infecting pathogens we deal with are 
predicted to change their distributions in response to the chang-
ing climate. See the piece Andy wrote about it in the center 
spread (pp. 18-19). 

We are thrilled by the strides we’ve made and the bright pros-
pects for Evolutionary Studies at Vanderbilt. In this issue, you’ll 
discover exciting research from Medicine, Biological Sciences, 
Anthropology, Psychology, and Earth and Environmental Sci-
ences. We are grateful for your unwavering support and look 
forward to keeping you updated on our progress. Please feel free 
to contact us with any questions or ideas you may have.

Sincerely,

Antonis Rokas, Director
Evolutionary Studies Initiative
Cornelius Vanderbilt Chair in Biological Sciences
Vanderbilt University

Executive Editor
Dr. Andy Flick
andrew.j.flick@vanderbilt.edu

Graphic Design Support
Tatum Lyles Flick

Unattributed photos credit to Dr. 
Andy Flick

Join our mailing list at 
vanderbilt.edu/evolution/faq

Vanderbilt University
2201 West End Ave
Nashville, TN 37235 

View the latest stories online at 
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Rokas at the 2026 Fungal Genomics Conference in Asilomar, CA
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S E M I N A R  S E R I E SS E M I N A R  S E R I E S
Spring 2026
Michael Lynch - Darwin Day 2/18 
Arizona State University, Professor and Center Director
School of  Life Sciences
Drift, Mutation, and the Origin of  Biological Features
 

Tyrone B. Hayes - J.T. Scopes Lecture 3/18
University of  California, Berkeley, Professor and Judy Chandler Webb Distinguished Chair 
Department of  Integrative Biology
From Silent Night to Silent Spring: A Tale of  Toads of  Men

Greg Wilson Mantilla - Earth Day 4/15
University of  Washington, Professor
Department of  Biology
Earth Reset: Mass Extinction and Biotic Recovery in Hell Creek, Montana

Fall 2026
Jaap de Roode - Biodiversity Day 11/4 
Emory University, Samuel C. Dobbs Professor
Department of  Biology
Animal Medications Across the Tree of  Life

 
			        Retreat 2026 - 12/14

2026

*Submitted photos

Brandt Gibson
University of  Tennessee, Martin

Assistant Professor
Department of  Agriculture, Geoscience, 

and Natural Resources

Beryl Jones
University of  Kentucky, 

Assitant Professor
Department of  Entomology

Will Ratcliff
Georgia Institute of  Technology

Professor
School of  Biological Sciences
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Evolutionary Studies is 
excited to welcome Dr. Wen-
han Zhu from the Depart-
ment of  Pathology, Microbi-
ology and Immunology. Zhu 
earned his Ph.D. in Biological 
Sciences from Purdue Uni-
versity and his undergradu-
ate degree in Biotechnology 
from Sun Yat-sen University 
in Guangzhou, China. He 
joined the Vanderbilt facul-
ty in 2020 after completing 
his postdoctoral fellowship 
at UT Southwestern Medical 
Center in Dallas, where he 
worked in the lab of  Sebas-
tian Winter studying micro-
bial metabolic interactions in 
the gut. His research investi-
gates how ancient mobile ge-
netic elements shape modern 
microbiomes and how those 
systems have been repeat-
edly challenged by oxygen 
throughout evolutionary  
history.

Zhu’s work bridges bio-
chemistry, genetics, and bi-
ology to investigate how the 
gut microbiota maintains re-
silience during inflammation. 
His lab employs a multidisci-
plinary approach combining 
next-generation sequencing, 
cutting-edge proteomics 

and metabolomics, bacteri-
al genetics, and mechanistic 
studies of  bacterial physi-
ology in living hosts. This 
pipeline allows his team to 
discover druggable targets 
within the microbiota and 
translate findings through 
high-throughput screening, 
with the ultimate goal of  en-
gineering probiotics that can 
better survive gut inflamma-
tion and restore balanced mi-
crobial communities.

As he noted when receiv-
ing a three-year award from 
the G. Harold and Leila Y. 
Mathers Foundation in 2023, 
“anaerobes were discovered 
as life forms over 150 years 
ago, however, why these or-
ganisms cannot withstand 
oxygen has remained un-
clear.” By exploring the mo-
lecular pathways that make 
anaerobic bacteria sensitive 
to oxygen, his lab aims to 
answer this century-old mys-
tery while simultaneously 
developing therapeutic in-
terventions for inflammato-
ry bowel disease and related 
conditions.

Zhu’s research has already 
yielded important insights 
into how bacterial communi-

ties adapt to inflammatory 
environments. His post-
doctoral work demon-
strated that precision 
editing of  gut bacterial 
populations could reduce 
inflammation-associated 
colorectal cancer in mice, 
published in the Journal 
of  Experimental Medicine. 
His lab continues to in-
vestigate how beneficial 
gut bacteria acquire iron 
by “stealing” iron-chelat-
ing compounds produced 
by other bacteria during 
inflammation, and how this 
bacterial iron acquisition 
modifies host nutritional  
immunity.

In 2023, Zhu was named 
a Pew Biomedical Scholar, 
receiving four years of  fund-
ing to examine how oxygen 
exposure damages beneficial 
gut bacteria during inflam-
mation. He also received a 
V Scholar Award from the V 
Foundation for Cancer Re-
search in 2022. His research 
on the roles of  bacterial tox-
ins in promoting colorectal 
cancer development contin-
ues to bridge fundamental 
questions about microbial 
evolution with pressing clini-
cal applications.

At the ESI retreat, Zhu 
presented his work connect-
ing deep evolutionary his-
tory to modern gut health. 
He explained how gut in-
flammation creates condi-
tions remarkably similar to 
the Great Oxidation Event 
when epithelial cells switch 
to glycolysis, oxygen diffuses 
into the normally anaerobic 
gut lumen, while the host’s 
nutritional immunity simul-
taneously restricts iron avail-

ability. Some pathogens have 
evolved to exploit this shift, 
using virulence factors to 
trigger the metabolic switch 
and then capitalizing on the 
newly available oxygen to 
outcompete beneficial anaer-
obes. Zhu’s lab investigates 
both sides of  this dynamic: 
understanding how patho-
gens manipulate host me-
tabolism to access oxygen, 
and engineering commen-
sal anaerobes to withstand 
these challenges. His work 
with collaborators like Me-
gan Behringer aims to devel-
op probiotics that can resist 
pathogen takeover and im-
prove outcomes for patients 
with inflammatory disorders.

Zhu’s integration into Van-
derbilt’s research community 
reflects the university’s grow-
ing strength in evolutionary 
biology, molecular evolution, 
and the intersection of  ge-
nomics with health scienc-
es. His work complements 
ongoing research across 
campus examining how 
evolutionary history shapes 
contemporary biological sys-
tems, from ancient metabolic 
pathways to modern disease 
processes.

Welcome, Wenhan Zhu

Wenhan Zhu (submitted photo)

Zhu presenting at the annual ESI retreat in December 2025. (Theo Danis)
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Evolutionary Immunity in Action
While amphibian popu-

lations worldwide continue 
to confront the devastating 
effects of  chytrid fungal dis-
ease, research from Louise 
Rollins-Smith’s laboratory 
highlights a more nuanced 
story, one shaped by immune 
variation, evolutionary histo-
ry, and the possibility of  re-
silience.

Two recent publications 
underscore the lab’s ongoing 
contributions to understand-
ing how amphibian immune 
systems respond to emerging 
pathogens and how evolu-
tionary diversity may influ-
ence survival.

Charting the Future 
of  Amphibian 
Immunology
In April 2025, Roll-

ins-Smith published a for-
ward-looking review in De-
velopmental & Comparative 
Immunology titled “The Fu-
ture of  Amphibian Immu-
nology: Opportunities and 
Challenges.” The article syn-
thesizes decades of  research 
on amphibian immune sys-
tems while charting the key 
questions that will shape the 
field in the years ahead.

Amphibians possess dis-
tinctive immune features, 
including antimicrobial pep-
tides secreted through their 
skin and adaptive immune 
responses that differ in im-
portant ways from those of  
mammals. These differences 
take on heightened impor-
tance in the context of  chy-
trid fungal infections, which 
attack amphibian skin and 
disrupt essential physiologi-

cal functions. Understanding 
these systems is not simply 
descriptive biology — it is 
central to explaining why 
some species collapse under 
pathogen pressure while oth-
ers persist.

In the paper, Rollins-Smith 
emphasizes that variation,  
both genetic and function-
al, lies at the heart of  dis-
ease outcomes. Differences 
in Major Histocompatibility 
Complex (MHC) alleles, an-
timicrobial peptide reper-
toires, and innate immune re-
sponses may shape whether 
individuals tolerate infection, 
recover, or succumb. These 
layers of  diversity represent 
evolutionary history written 
into immune systems over 
millions of  years.

Rather than treating dis-
ease as a static threat, the 
review reframes it as part 
of  an ongoing evolution-
ary process — one in which 
host immune diversity and 
pathogen virulence interact 
dynamically over time. Rec-
ognizing that amphibian im-
mune systems are products 
of  deep evolutionary adapta-
tion, Rollins-Smith argues, is 
essential for predicting resil-
ience and designing conser-
vation strategies grounded in 
biological reality.

Macrophage Diversity 
and Chytrid Defense
In January 2026, Roll-

ins-Smith and colleagues 
published new mechanis-
tic insights in the Journal of  
Fungi, examining how dif-
ferent macrophage subsets 
in Xenopus laevis respond to 

the chytrid fungus 
Batrachochytrium dend-
robatidis (Bd).

Macrophages are 
key components 
of  innate immuni-
ty and among the 
first immune cells 
to encounter invad-
ing pathogens. But 
not all macrophages 
are identical. The 
study demonstrates 
that distinct macro-
phage subsets exhib 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rollins-Smith Lab
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it different activation profiles 
and inflammatory responses 
when exposed to Bd.

These differences may af-
fect how disease progresses. 
Some macrophages seem 
better at controlling fungal 
growth, while others may 
drive harmful inflammation. 
This suggests that small dif-
ferences in how immune cells 
behave and communicate can 
influence whether an infec-
tion is tolerated, cleared, or 
becomes deadly.

From an evolutionary per-
spective, this work highlights 
how immune diversity op-
erates not only at the level 
of  genes, but at the level of  
cell populations and func-
tional responses. Variation 
in macrophage subsets may 
represent another axis along 
which natural selection can 
act, influencing survival un-
der pathogen pressure.

By linking cellular immu-
nology to species-level vul-
nerability, the study bridges 
laboratory experimentation 
with real-world conservation 
challenges. It underscores 
that resilience is not random; 
it is rooted in biological vari-
ation shaped by evolutionary 
processes.

From Cells 
to Conservation
The questions raised in 

these studies extend well be-
yond the laboratory. If  im-
mune variation shapes sur-
vival at the level of  genes and 
cells, how does that knowl-
edge inform conservation on 
the ground? How can evo-
lutionary insights guide re-
al-world responses to one of  
the most devastating wildlife 
diseases of  our time?

Those questions brought 
researchers from across the 
country — and beyond — 

to Vanderbilt in November 
2025. The Amphibian Dis-
ease Conference, supported 
by the Evolutionary Studies 
Initiative, provided a forum 
to connect mechanistic im-
munology with field obser-
vations, population genetics, 
and conservation strategy. 
What follows are reflections 
from Rollins-Smith on the 
meeting and the emerging 
signs of  resilience discussed 
there.

With the support of the 
Evolutionary Studies Initia-
tive, Vanderbilt hosted an 
Amphibian Disease Confer-
ence November 15-16, 2025. 
Approximately 40 students, 
post-docs, and faculty mem-
bers from 19 institutions at-
tended in person or present-
ed virtually. 

Although amphibians con-
tinue to experience popula-
tion declines due to a chytrid 

fungus, we learned of the 
potential recovery of a rock-
et frog population in Panama. 
Pratt’s Rocket Frog (Colos-
tethus pratti) was found with 
sufficient numbers to translo-
cate them to a suitable habi-
tat where they had previously 
disappeared. 

As a hopeful sign, acoustic 
devices recorded the males 
continuing to call and one 
female guarding eggs. The 
western boreal toad (Anaxy-
rus boreas boreas formerly 
Bufo boreas) had also de-
clined but continues to persist 
in some areas of Wyoming. 
These tolerant populations 
appear to have greater Major 
Histocompatibility Complex 
(MHC) heterozygosity and 
two newly recognized “su-
pertypes” of alleles that may 
contribute to resilience.

Opposite top: Laura Reinert (left) and Rollins-Smith showing off their research organisms (Anne Raynor). Opposite bottom: an 
image of Anaxyrus boreas from WikiMedia Commons (Walter Siegmund). This page: photo from the November 2025 Amphibian 
Disease conference (photo submitted by Rollins-Smith).
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Study identifies potential target for 
blood cancer treatment, prevention

A multi-institutional re-
search team that included 
genomic scientists from Van-
derbilt Health has identified 
a potential target for blood 
cancer prevention and treat-
ment.
Their report, published Jan. 

1 in the journal Science, could 
lead to new treatments for 
blood cancers, which kill an 
estimated 23,540 people in 
the United States every year.

The research team, led by 
scientists from Boston Chil-
dren’s Hospital, Dana-Farber 
Cancer Institute, the Broad 
Institute of  MIT and Har-
vard, and Memorial Sloan 
Kettering Cancer Center, 
found that the protein Mu-
sashi-2 (MSI2) is essential for 
the function of  blood-form-
ing stem cells.

High levels of  MSI2 can 
support the unchecked 
growth of  abnormal stem 
cells, a precancerous condi-
tion known as clonal hema-
topoiesis of  indeterminate 
potential, or CHIP.

The researchers used a ge-
nome-wide association study 
(GWAS) meta-analysis to 
identify a haplotype, or in-
herited grouping of  genomic 
variants, which reduces MSI2 
expression, thereby protect-
ing against CHIP.
To validate these findings 

in humans, Alexan-
der Bick, MD, PhD, 
Yash Pershad, and 
colleagues leveraged 
Vanderbilt Health’s DNA 
biobank, BioVU, the world’s 
largest repository of  genetic 

material linked to de-identi-
fied electronic health records 
based at a single academic 
center.

By analyzing a unique lon-
gitudinal cohort of  3,000 pa-
tients with genetic sequencing 
performed approximately six 
years apart, the Vanderbilt 
Health team tested whether 
a variant which reduced the 
expression of  MSI2 protect-
ed against the expansion of  
precancerous mutations.

Patients who carried the 
protective variant had pre-
cancerous clones that grew 
significantly more slowly than 
those without the variant. In 
many of  these patients, the 
abnormal cells were transient; 
that is, they disappeared en-
tirely over the study period 
rather than expanding into 
cancer.

“Most genetic studies only 
provide information from a 
snapshot in time, but the lon-
gitudinal samples in BioVU 
allowed us to study the mu-
tations over six years,” noted 

Pershad, an MD/PhD stu-
dent in the Bick lab, who with 
Bick is among the paper’s 
co-authors.

“We could clearly see that 
in people with the protective 
variant, precancerous clones 
behaved fundamentally dif-
ferently than we expected — 
they shrunk or disappeared 
rather than expanding and be-
coming cancer,” Pershad said.

While CHIP results from 
somatic (acquired) blood 
stem cell mutations, this pro-
tection against it is inherited. 
This human genetic evidence 
suggests a potential way to 
prevent blood cancer by tar-
geting MSI2 through small 
molecule inhibition or ge-
nome editing.

“More broadly,” the re-
searchers concluded, “we 
provide an example of  how 
resilience to cancer can 
arise through inherited ge-
netic variation, motivating 
the search for other natural 
pathways that could be lev-
eraged to prevent or treat  
malignancy.”

Read more >>
 

Bick Lab

By: Bill Snyder, VUMC science writer

Above: Nancy Cox and Alexander Bick pose for 2024 announcement of  
Bick as new head of  Genetic Medicine (Donn Jones). Below: Faculty head-
shot of  Bick from Bick Lab website.

“resilience to cancer can 
arise through inherited  

genetic variation”
-Agarwal et al.
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AI can speed antibody design to  
thwart novel viruses: study
Artificial intelligence (AI) 

and “protein language” mod-
els can speed the design of  
monoclonal antibodies that 
prevent or reduce the severity 
of  potentially life-threatening 
viral infections, according to 
a multi-institutional study led 
by researchers at Vanderbilt 
University Medical Center.

While their report, pub-
lished Nov. 4 in the journal 
Cell, focused on development 
of  antibody therapeutics 
against existing and emerging 
viral threats, including RSV 
(respiratory syncytial virus) 
and avian influenza viruses, 
the implications of  the re-
search are much broader, said 
the paper’s corresponding au-
thor, Ivelin Georgiev, PhD.

“This study is an import-
ant early milestone toward 

our ultimate goal — using 
computers to efficiently and 
effectively design novel bio-
logics from scratch and trans-
late them into the clinic,” 
said Georgiev, professor of  
Pathology, Microbiology and 
Immunology, and director of  
the Vanderbilt Program in 
Computational Microbiology 
and Immunology.

“Such approaches will have 
significant positive impact 
on public health and can be 
applied to a broad range of  
diseases, including cancer, 
autoimmunity, neurological 
diseases, and many others,” 
he said.

Georgiev is a leader in the 
use of  computational ap-
proaches to advance disease 
treatment and prevention. He 
is the principal investigator 

of  an up to $30 mil-
lion award from the 
Advanced Research 
Projects Agency for 
Health (ARPA-H) 
to support the application of  
AI technology that can devel-
op novel antibodies with ther-
apeutic potential.

Perry Wasdin, PhD, a data 
scientist in the Georgiev lab, 
was involved in all aspects of  
the study and is first author 
of  the paper.

The research team, which 
included scientists from 
around the country, Australia 
and Sweden, showed that a 
protein language model could 
design functional human an-
tibodies that recognized the 
unique antigen sequencies 
(surface proteins) of  specif-
ic viruses, without requiring 

part of  the antibody sequence 
as a starting template.

Protein language models are 
a type of  large language mod-
el (LLM), which is trained on 
huge amounts of  text to en-
able language processing and 
generation. LLMs provide the 
core capabilities of  chatbots 
such as ChatGPT.

By training their protein 
language model MAGE 
(Monoclonal Antibody Gen-
erator) on previously charac-
terized antibodies against a 
known strain of  the H5N1 
influenza (bird flu) virus, the 
researchers were able to gen-
erate antibodies against a re-
lated, but unseen, influenza 
strain.
These findings suggest that 

MAGE “could be used to 
generate antibodies against 
an emerging health threat 
more rapidly than traditional 
antibody discovery methods,” 
which require blood samples 
from infected individuals or 
antigen protein from the nov-
el virus, the researchers con-
cluded.

Read more >>
 

Georgiev Lab

Top: Cryogenic electron microscopy (cryo-EM) resolution of  the structure of  a respiratory syncytial virus fusion 
protein (shades of  pink) bound to fragments of  two antibodies (dark/light and blue/green) designed by the research-
ers’ protein language model, MAGE. Bottom: Members of  the Georgiev Lab at Vanderbilt University Medical Center 
from the Georgiev Lab website.

By: Bill Snyder, VUMC science writer
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In a December 2025 arti-
cle in the Journal of  Anthro-
pological Research, Jada Benn 
Torres confronts a recurring 
methodological problem in 
biomedical research: the habit 
of  treating race as if  it were 
a biological explanation. In 
Pathologizing Race and the 
Utility of  Racial Experience 
for Addressing Women’s 
Health Disparities, Benn Tor-
res reorients the conversation 
by showing how evolutionary 
clarity, which distinguishes 
genetic ancestry from social 
categories, produces better 
science and fairer health in-
ference.

From an evolutionary 
standpoint, human variation 
is shaped by migration, ad-
mixture, demographic his-
tory, and local adaptation. 
These processes produce 
gradual, clinal patterns of  
genetic variation across ge-
ography rather than discrete 
biological “races.” Modern 
population genetics consis-
tently demonstrates that most 
genetic diversity is found 
within populations, not neatly 
partitioned between socially 
defined groups. When cli-
nicians and researchers use 
race as a shorthand for biolo-
gy, they risk masking the real 
drivers of  health outcomes: 
population history, environ-
mental exposures, structural 
inequality, chronic stress, and 
gene–environment interac-
tions.

Benn Torres argues for pre-
cision. Genetic ancestry is a 
measurable feature of  evolu-

tionary history — it can be 
quantified from genomic data 
and linked to allele frequen-
cies shaped by drift, selection, 
and migration. Race, by con-
trast, is a social and histori-
cal construct that shifts over 
time and place. Conflating the 
two obscures scientific infer-
ence and can misdirect both 
research and policy. A condi-
tion such as uterine fibroids, 
which shows higher preva-
lence in some populations, is 
not usefully explained by in-
voking “Black race” as a caus-
al factor. Instead, Benn Tor-
res urges researchers to parse 
ancestry, environment, and 
lived experience into discrete, 
testable components.

A central contribution of  
the paper is the concept of  ra-
cial experience as an environ-
mental axis rather than a bio-
logical category. Experiences 
of  discrimination, differential 
access to care, occupational 
and residential exposures, and 
chronic psychosocial stress-
ors shape physiology and 
interact with genetic back-
ground. From an evolution-
ary perspective, these social 
conditions function as pow-
erful environmental pressures 
that influence health over 
the lifecourse. Recognizing 
that social environment and 
evolutionary history operate 
together, rather than as alter-
natives, allows researchers to 
ask sharper questions about 
mechanisms and causation.

Practically, Benn Torres 
lays out a research roadmap: 
measure ancestry directly 

where relevant; model envi-
ronmental and social vari-
ables explicitly; and design 
studies that can separate 
population-history signals 
from non-genetic sources of  
variation. This approach im-
proves the interpretability of  
genomic associations and re-
duces the risk of  attributing 
causality to socially defined 
categories. It also opens bet-
ter paths to intervention: if  
environmental exposures 
or structural inequalities 
drive disparities, those are 
precise policy levers; if  par-
ticular ancestry-linked alleles 
contribute to risk, that points 
to biological mechanisms 
and targeted biomedical  
strategies.

Why this matters to evo-
lutionary studies is simple: 
evolutionary theory gives 
us the language and tools to 
describe how human popu-
lations change over time and 
space. Applying that frame-
work to contemporary health 
questions prevents concep-
tual shortcuts that muddy 
inference. Benn Torres’s pa-
per is not a political tract; it 
is methodological correction 
grounded in population ge-
netics and anthropological 
insight. By making those dis-
tinctions, evolutionary an-
thropology can help move 
biomedical research from 
blunt categorization toward 
nuanced, actionable science.

Human Variation, Evolution, and Women’s Health
Benn Torres Lab

Benn Torres headshot (Steve Green).
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In a 2026 paper published 
in Current Biology, a team led 
by postdoctoral fellow Chi-
trang Dani in Carl Johnson’s 
Lab addressed a foundational 
evolutionary question: why 
do organisms possess internal 
circadian clocks that continue 
to oscillate even in constant 
conditions?

Circadian rhythms are 
found across life, from cy-
anobacteria to mammals. 
These self-sustained oscilla-
tors persist even in the ab-
sence of  external light cues. 
While the molecular mech-
anisms of  these clocks are 
well understood, their evolu-
tionary origins have remained 
less clear. Why would natural 
selection favor internal os-
cillators instead of  simple, 
stimulus-driven responses to 
environmental light and tem-
perature?

Dani and colleagues pro-

pose that the answer lies 
not only in daily cycles but 
in seasonal variation in day 
length. Using computation-
al evolutionary modeling, 
the study demonstrates that 
exposure to realistic annual 
photoperiod changes creates 
strong selective pressure for 
organisms to evolve inter-
nal, self-sustained oscillators. 
Seasonal shifts in day length 
introduce a predictable but 
gradually changing environ-
mental structure. Under these 
conditions, organisms that 
rely solely on direct environ-
mental cues are less robust 
than those that maintain in-
ternal rhythmic stability while 
entraining to external cycles.

“In simpler terms, the chal-
lenge of  keeping time accu-
rately in the face of  chang-
ing seasons may be a reason 
why self-sustained circadian 
clocks in bacteria were evo-

lutionarily favored,” Dani 
explained. “That’s an exciting 
development for the field of  
chronobiology.”

The models show that key 
features of  biological clocks 
like persistence, entrainability, 
and phase stability emerge as 
adaptive responses to com-
pound temporal pressures 
operating across both daily 
and annual timescales. In oth-
er words, circadian systems 
appear to have evolved not 
simply to track the day–night 
cycle, but to coordinate inter-
nal processes in environments 
where seasonal shifts contin-
ually reshape light availability.
The study also reflects the 

strength of  the Johnson lab’s 
training pipeline. Maria Luísa 
Jabbur, a recent PhD gradu-
ate of  the lab, is a co-author 
on the paper, underscor-
ing the collaborative and 
multi-generational nature of  
the research program.

Johnson’s group has long 
been at the forefront of  chro-
nobiology, linking molecular 
clock mechanisms to ecolog-
ical and evolutionary theory. 

This new work extends that 
legacy by offering a formal 
evolutionary explanation for 
why self-sustained circadian 
oscillators exist at all.

From an evolutionary per-
spective, the findings sug-
gest that biological clocks 
are solutions to layered tem-
poral challenges. Organisms 
evolved internal timing sys-
tems not merely to respond to 
daily light cues, but to antici-
pate and remain robust under 
the shifting rhythms of  the 
seasons. By grounding mo-
lecular chronobiology in evo-
lutionary modeling, the team 
provides a unified framework 
for understanding one of  
biology’s most fundamental 
regulatory systems: the clock 
that keeps time across life on 
Earth.

Find the full paper here >>
 

Dani’s photo from the Vanderbilt International Research Alliance webpage.      

Evolutionary Logic of Biological Clocks
Johnson Lab

Brazilian lake with cyanobacteria Anabaenopsis 
elenkinii (Kleber Renan de Souza Santos)
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Exploring the science of chaos with graduate 
student William McLaughlin

Behringer Lab

William McLaughlin starts 
his day at 7 a.m. with a cup 
of  coffee.
A Ph.D. candidate in bio-

logical sciences, he likes to 
keep his mornings slow and 
predictable before driving to 
campus to work in Assistant 
Professor of  Biological Sci-
ences Megan Behringer’s lab.

In the lab, McLaughlin is 
studying how chaotic dynam-
ics arise in microbial popu-
lations, which are localized 
groups of  tiny organisms like 
bacteria, fungi, or viruses in-
habiting a specific environ-

ment. He is examining what 
ecological factors drive mi-
crobial populations from pre-
dictable, stable states to more 
complex, chaotic dynamics. 
This has potential implica-
tions for both the medical 
and agricultural fields, as it 
could help provide predict-
ability in soil conditions or 
assist with treatments for the 
skin and gut.

“I love my job,” McLaugh-
lin said. “It is amazing that you 
can take very simple mathe-
matics that ignore selection 
and the detailed ecology of  

these environments, and you 
can get outputs that are highly 
accurate. What makes me ex-
cited is that yes, I am getting 
to perform complicated mo-
lecular biology and work with 
different cultured strains, but 
it is in such a controlled sys-
tem that we are able to prove 
the math using biology, when 
normally it is the other way 
around. Coming in every day, 
I get to pull out a plate and 
see what the strain diversity 
is of  a given experiment and 
then see if  that aligns with the 
math, and I love it.”

Recent funding from the 
Hypothesis Fund has allowed 
Behringer and McLaughlin to 
expand this research, explor-
ing the limits of  chaos in eco-
logical systems and its evolu-
tionary consequences.

McLaughlin has always had 
an interest in science; how-
ever, his current career path 
wasn’t presented as an option 
until later in life. Growing 
up, he said his dad always en-
couraged him to spend time 
outside, which gave him an 
appreciation for some of  the 
same ecological systems he is 

This page: Behringer (left) and McLaughlin present flash talks at the Evolutionary 
Studies 2025 retreat. Opposite: McLaughlin’s headshot (submitted photo).

By: Mary-Lou Watkinson, Arts & Science writer
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studying now.
“I grew up on the Tennes-

see River,” McLaughlin said. 
“I fished a lot and was outside 
a ton, and you do get an ap-
preciation of  how the ecosys-
tem functions, and for how 
many parts need to work to-
gether to keep things stable. I 
toured the HudsonAlpha In-
stitute for Biotechnology my 
junior year of  high school, 
and I was like, ‘I could do this. 
This seems like a really neat 
job.’”

He went on to obtain his 
bachelor’s degree in microbi-
al, cellular, and molecular bi-
ology from Auburn Uni-
versity, where he started 
on the pre-med track. Af-
ter spending time work-
ing on plant development 
as the only undergraduate 
in a lab during COVID, 
McLaughlin’s interest in 
the ecology of  agricultur-
al systems blossomed.

“With plant biolo-
gy, you get very specific 
very fast, so in graduate 
school I wanted to pivot 
and study ecology and 
evolution more broadly,” 
he said. “Vanderbilt has 
a great set of  faculty, and 
I grew up two and a half  
hours from here. I could 

stay close to my family and, in 
my eyes, get a world-class ed-
ucation and train with some 
really amazing faculty. I ap-
plied, got accepted, and have 
been thrilled ever since.”

McLaughlin worked in 
three different labs before 
meeting Behringer, who 
earned the same undergradu-
ate degree from Auburn. He 
said he enjoys having the free-
dom to try 
new 

things in Behringer’s lab, 
while also having the proper 
supports not to fail.

“Vanderbilt has a lot of  re-
sources, and having access to 
all the tools and equipment 
needed is great,” he said. “Me-
gan is also great in that if  there 
is something you want to dive 
deep into, she is very encour-
aging about trying it, and if  
it doesn’t work, she will help  

you reassess. At Van-
derbilt, it feels  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

like you are fortunate enough 
to have a certain level of  ac-
ademic freedom that you can 
try different things. You are 
also rubbing elbows with a 
lot of  very smart people from 
very diverse skillsets, and be-
cause of  that, it almost feels 
like I’m getting a liberal arts 
education through my Ph.D. 
in STEM.”

Thinking of  the future, Mc-
Laughlin said he would like to 
keep studying plant develop-
mental genetics, utilizing the 
skills and background he is 
gaining in ecology and evo-
lution.

“Simple environmental cues 
can either ravage or greatly 
support the health of  plant 
ecosystems,” he said. “I’d like 
to try to integrate what we 
understand from a basic-sci-
ence level about ecology and 
microbial evolution and apply 
that to agricultural systems at 
large. I’d like to take the skills 
I’ve gained here performing 
applied microbiology and ap-
ply that to work in the future 
thinking about how we can 
design, analyze, and monitor 
plant associated microbial 
communities, which can have 
a great impact on the health 
of  soil and crops.”



14  |  Evolutionary Studies: The Magazine

Ask any biologist what 
causes DNA mutations, and 
oxygen will likely make the 
shortlist. It is reactive, su-
per-abundant, and has been 
fingered as a major culprit in 
genetic damage for decades. 
So, here is a head-scratcher: if  
oxygen is such a DNA trou-
blemaker, bacteria that avoid 
it entirely should have lower 
mutation rates, right?

New research led by gradu-
ate student Owen Hale in the 
Behringer Lab reveals that 
one order of  anaerobic bacte-
ria does not exhibit lower mu-
tation rates and these findings 
challenge long-held assump-
tions about what actually 
drives mutation in microbes.

The new paper, “Elevated 
rates and biased spectra of  
mutations in anaerobically 
cultured lactic acid bacteria,” 
was published in the journal 
mBio. Hale tracked three spe-
cies of  lactic acid bacteria 
(Lactobacillus acidophilus, Lacto-
bacillus crispatus, and Lactococ-
cus lactis) through more than 
1,000 generations in strictly 
oxygen-free conditions. The 
experiment revealed excep-
tionally high mutation rates 
compared to oxygen-using 
bacteria.

The mutations were not 
random, either. They were 
strongly biased toward a spe-
cific type of  change called 
transitions, which result from 
spontaneous deamination 
of  DNA bases. The bias in 
mutations is shared by aero-
bic bacteria highlighting that 
even without oxygen around 
to create damaging free radi-
cals, DNA remains inherently 

fragile and prone to certain 
types of  errors.

According to Hale, the 
findings point to popula-
tion demographics rather 
than environmental oxygen 
levels as the primary driver 
of  mutation rates in these 
bacteria. While oxygen does 
cause DNA damage, the re-

sults suggest that mutation 
rates are shaped more by a 
species’ population size over 
time than by whether oxygen 
is present.

Most of  these mutations 
have little to no effect on 
the organism, so there is no 
need to worry about the “mu-
tant bacteria” lurking in that 
morning yogurt.

The reason population size 
matters comes down to a 
balance between natural se-
lection and random genetic 
drift. “If  your population size 
is really large, then you should 
be able to maintain lower mu-
tation rates,” Hale explained.

In large populations, nat-
ural selection can efficiently 
weed out even slightly harm-

ful mutations in DNA repair 
genes. But in smaller popula-
tions, random chance (genetic 
drift) dominates, and these re-
pair genes can be lost simply 
by bad luck. The bacteria in 
this study have relatively small 
effective population sizes, 
which means their high muta-
tion rates are consistent with 

what evolutionary theory pre-
dicts when drift overpowers 
selection.

The three bacterial species 
in this study are more than lab 

curiosities, they are industrial 
heavyweights used in probi-
otics, pharmaceuticals, and 
dairy fermentation.

The industrial workhorse 
Lactobacillus acidophilus pro-
vided a particularly striking 
example. This commercial 
strain has been domesticated 
for dairy fermentation, and 
Behringer noted that “the di-
versity within the commercial 
strains is all but gone...these 
commercial strains haven’t 
been domesticated in this way 
for that long.”

The team found that L. ac-
idophilus has lost some DNA 
repair proteins while possibly 
adding others, suggesting the 
mutation rate itself  may be 
evolving in real time. Because 
domestication dramatically 
reduced the population size 
of  these commercial strains, 
the bacteria can no longer 
maintain all their repair ma-
chinery as efficiently. 

Read more >>
 

Some Anaerobic Bacteria Have  
Surprisingly High Mutation Rates

 

Hale Explains Mutation Bias

“The DNA code is made up of  four letters: A, C, T, 
and G. We looked at single nucleotide mutations (SNMs), a 
kind of  ‘typo’ where one letter changes into another. What 
we found is that the rate at which C’s turn into T’s is gen-
erally much higher than the rate of  C’s turning into A’s or 
any other type of  ‘typo’. This difference in the rates of  
specific SNMs is what we mean by bias. The one exception 
to the trend was the high rates of  T to C mutations in L. 
acidophilus, which is likely due to the loss of  a key DNA 
repair gene. Mutation bias is important for evolution be-
cause mutations are the source of  evolutionary novelty that 
other evolutionary forces like natural selection work on, 
and the bias controls which mutations will come to be.” 

Hale working at the fume hood (submitted photo).
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Female song is far more 
widespread in songbirds than 
many people realize, occur-
ring in about two thirds of  
songbird species, and new 
research is reshaping how 
scientists understand its evo-
lution. Using large-scale spe-
cies-level datasets collected 
on songbird behaviors, Asso-
ciate Professor of  Biological 
Sciences Nicole Creanza and 
her lab are discovering new 
insights into the social factors 
that underlie the evolution of  
birdsong, especially in female 
birds.

Female song remains one 
of  the most understudied 
and misunderstood aspects 
of  songbird biology, and the 
team argues that its role may 
be far more complex than 
previously appreciated. There  
are nearly 5,000 songbird spe-
cies, each shaped by distinct 
environments and social con-
texts. The functions of  
female song seem 
to differ across 
these species, 
and too few 
species-level 
studies ex-
ist to draw 
b r o a d 

generalizations, though lim-
ited field evidence supports 
female song serving roles in 
territory defense, conflict me-
diation, pair communication, 
and social recognition.

Birdsong is often studied 
through the lens of  com-
petition among males, since 
many use their songs to de-
fend a territory or compete 
for mates. The research team 
for this work, led by postdoc-
toral researcher Dr. Kate Sny-
der, used data collected from 
more than 1,000 songbird 
species to uncover the role 
of  a less common social be-
havior, cooperative breeding, 
on the evolution of  singing 
behaviors.

Cooperative breed-
ing, where individuals  
help raise offspring that are 
not their own, occurs in rough-
ly 10 to 15 percent of  song-
bird species, likely driven by  
factors such as harsh envi-

ronments, limited breed-
ing resources, and the 
fitness benefits helpers  
 

 
 

can gain through experience, 
group safety, and even future 
reciprocal assistance. 

The team investigated how 
territoriality interacted with 
this association. Creanza and 
Snyder note that about 28 
percent of  songbird species 
defend territories year-round, 
and about 72 percent actively 
defend territories for at least 
part of  the year, underscor-
ing how variable territorial 
behavior is across the song-
bird family tree. Territorial-
ity affects both singing and 
breeding behaviors, so the 
team effectively asked “does 
territoriality explain the asso-
ciation between cooperative 
breeding and female song?” 

They found that, while co-
operative breeding and female 
song commonly co-occur in 
strongly territorial species, 
their association is especially 
pronounced in weakly terri-
torial species, meaning those 

that are tolerant of  intrud-
ers or have flexible territory 
boundaries, where the two 
behaviors appear together 
far more often than chance 
would predict. This pattern 
suggests that there may be 
at least two evolutionary 
pathways to female song: in 
strongly territorial species, fe-
males may sing to help defend 
the territory, while in weakly 
territorial species, female 
song may serve a role in pro-
moting social cohesion within 
cooperative groups.

Read more >>
 

Snyder Uncovers How Boundaries 
and Bonds Build Bird Song

Top: Superb starling perched. Bottom left, Snyder left and 
Creanza. Bottom right: a mourning dove and a European 
starling during Nashville’s ice storm (submitted photos).

Creanza Lab
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Professor emerita Laura 
Novick’s longstanding inter-
est in how the human mind 
interprets evolutionary in-
formation dates back at least 
to her 2022 work on inten-
tionally designed figures, in 
which she and graduate stu-
dent Jingyi Liu demonstrat-
ed that carefully structured 
visuals can reduce intuitive 
but misleading interpretations 
of  phylogenetic trees. That 
study showed how perceptual 
grouping and diagram design 
influence reasoning revealing 
that misconceptions about 
evolution are often rooted 
not in ignorance, but in pre-
dictable cognitive tendencies.

Now, the pair are back at 

it. In their recent paper, pub-
lished in the Quarterly Journal 
of  Experimental Psychology, Liu 
and Novick shift from visu-
al design to language, asking 
how the words we use shape 
how people think about evo-
lution.

The study focuses on how 
certain kinds of  wording can 
nudge people toward seeing 
evolution as goal-driven. In 
everyday language, we of-
ten say things like organisms 
“adapt to survive” or traits 
“develop to meet needs.” 
These phrases can subtly im-
ply intention, making it seem 
as though evolution works 
through purpose or con-
scious effort rather than nat-

ural processes.
To test this, the research-

ers used experimental tasks 
across multiple languages, 
varying how evolutionary 
scenarios were described. 
They found that certain word 
choices reliably increased the 
chances that people would 
give goal-based explanations 
even among those with for-
mal training in evolutionary 
biology. Importantly, this 
wasn’t just an English-lan-
guage effect: similar patterns 
showed up across languages, 
although the strength and de-
tails of  the effect differed.

Rather than treating these 
responses as simple misun-
derstandings, Liu and Novick 
argue that they reflect how 
human cognition is built. 
People are naturally tuned to 
look for intention and agency, 
a tendency that helps us nav-
igate social and environmen-

tal situations. But those same 
instincts can get misapplied 
when we try to reason about 
processes like evolution, 
which don’t involve goals 
or conscious direction. Lan-
guage plays a key role here by 
triggering these intuitive ways 
of  thinking in contexts where 
they don’t fit.

By bringing together in-
sights from psychology, lin-
guistics, and evolutionary 
theory, Liu and Novick offer 
a clearer explanation for why 
evolution is often hard to rea-
son about and how teaching 
it might improve. Their work 
highlights a core idea from 
cognitive science: under-
standing evolution isn’t just 
about learning the concepts, 
but also about recognizing 
how language and mental 
habits shape the way we inter-
pret them.

Evolutionary Perspectives 
on Visual Cognition

Novick Lab

Subtle lexical cues activate different reasoning pathways, even across languages.
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As global temperatures 
climb, animals are rewriting 
the rules of  daily life in real 
time. Work from associate 
professor of  Earth and En-
vironmental Sciences Malu 
Jorge documents one of  the 
clearest examples yet of  a 
tropical mammal fundamen-
tally restructuring its behavior 
in response to heat, and raises 
urgent questions about what 
that means for ecosystems 
across the warming tropics.

White-lipped peccaries in 
Brazil’s Pantanal wetlands, 
once creatures of  daylight, 
are increasingly waiting for 
darkness to forage. The pig-
like mammals, which travel in 
herds of  50 to 300 individuals 
and play a critical role in seed 
dispersal across Neotropical 
forests, are shifting their ac-
tivity so dramatically that the 
afternoon hours have gone 
from peak activity to near si-
lence. The findings, published 
in the journal Biotropica, come 
from research conducted by 

recent Vanderbilt PhD gradu-
ate Michaela Peterson and her 
advisor Jorge.

Peterson spent more than 
a year monitoring peccary 
activity using camera traps 
and microclimate data log-
gers across the Pantanal. As 
daily maximum temperatures 
climbed, nocturnal activity 
increased in kind. The after-
noon period, once the busiest 
window for peccary move-
ment, became quieter.

“We have very few exam-
ples of  tropical species being 
affected by climate change,” 
said Jorge. “White-lipped 
peccaries are just a first at-
tempt to show that mobile 
organisms, who can choose 
where to go and find food ev-
erywhere, can still be affected 
by changes in temperature, 
even if  in subtle ways. It tells 
us that there is much more 
going on than the very clear 
effects that we see.”

One particularly striking 
finding was that the pecca-

ries showed 
no evidence 
of  seeking out 
cooler micro-
climates with-
in their habitat 
during hot 
periods. Jorge 
suggested the 
explanation 
is rooted in 
the scale of  
the environ-
ment itself.

“I think the variation in 
microclimate is not large 
enough to affect microhabi-
tat choices,” Jorge explained. 
“I think that their habitat 
choices are mostly driven by 
food presence at small-scale 
and short-term. The daily and 
seasonal temperature range is 
much more effective than the 
small-spatial scale tempera-
ture differences.”

Because white-lipped pec-
caries are keystone species 
whose movement patterns 
shape forest regeneration 

across vast territories, their 
behavioral shifts carry conse-
quences well beyond the indi-
vidual animal. Jorge is candid 
that the research does not 
predict imminent collapse, 
but that the subtlety of  these 
effects is itself  the warning.

Read more >>
 

Peccaries caught on the trail camera by Jorge’s research group in Brazil (Jorge). 

Tropical Mammals Show 
Resilience with Activity Shifts

Jorge Lab



18  |  Evolutionary Studies: The Magazine

Nashville’s Winter for the Ages
On January 24th and 

25th, 2026, a devastating ice 
storm descended on Nash-
ville, knocking out power for 
more than 200,000 residents 
and claiming at least 25 lives 
across the state (WKRN). 
More than 70,000 people re-
mained without electricity five 
days later. The damage was 
driven by an accumulation of  
ice followed by sustained be-
low-freezing temperatures, a 
one-two punch that snapped 
trees, downed power lines, 
and tested the resilience of  
a city unaccustomed to pro-
longed winter emergencies. 
On January 29th, Vanderbilt 
opened its recreational facili-
ties to the broader communi-
ty as a warming center.

While extreme winter 
weather may be a relatively 
new phenomenon in Ten-
nessee, the effects of  climate 
change driving it have been 
documented for well over 
a century. In July 1912, an 
Australian newspaper called 
the Braidwood Dispatch and 
Mining Journal published a 
short item noting that burn-
ing coal was loading the at-
mosphere with carbon di-
oxide and that the effect on 
global temperatures “may be 
considerable in a few centu-
ries.” That prediction was not 
wrong. What do we have to 
show for more than a century 
of  warnings? A planet where, 
in the last three decades, more 
than three-quarters of  all the 
world’s land has become drier 
than in the previous 30 years 
(Columbia Climate School/
UN), hurricane seasons that 
shatter records with the 
combined costs of  Harvey, 

Irma, and Maria alone reach-
ing $339.2 billion (NOAA), 
and polar ice caps shrinking 
at a rate of  roughly 77,000 
square kilometers, the size 
of  Austria, every single year 
(NASA/NSIDC).

This was not Nashville’s 
first brush with extreme 
weather, and it will not be 
its last. The spring of  2024 
brought an onslaught of  se-
vere storms and tornadoes 
to Middle Tennessee, with 
13 twisters touching down 
across the state in April and 
May alone. An EF-3 tornado 

with winds of  140 miles per 
hour carved a path through 
Maury County in May, kill-
ing one person and injuring 
twelve more. Nationally, 2024 
was the second most active 
tornado year since 1950, with 
1,796 confirmed tornadoes 
(NOAA Storm Prediction 
Center). Scientists are clear 
that extreme weather events 
of  this caliber, which are 
more intense, more frequent, 
and less predictable, are a sig-
nature of  a changing climate. 
ESI researchers are on the 
front lines of  understanding 

how.
Climate Change 
and Disease
Some of  the most direct 

consequences of  warming 
temperatures play out in the 
bodies of  the smallest crea-
tures. Research from the lab 
of  Professor Julián Hillyer 
has shown that rising tem-
peratures accelerate aging in 
mosquitoes and weaken their 
ability to fight infection. A 
2024 study led by graduate 
student Jordyn Barr found 
that warming and aging to-
gether lower mosquito lifes-

A Perspective from Andy Flick, ESI Scientific Coordinator
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pans and worsen bacterial 
infection outcomes, with se-
rious implications for how 
mosquito-borne diseases 
spread in a warming world. 
A related study, published in 
PLOS Pathogens, found that 
higher temperatures also 
compromise mosquito im-
mune response.

Fungi present a parallel 
concern. ESI alumna Annie 
Hatmaker spent the better 
part of  a decade studying 
the pathogenic fungus As-
pergillus, whose soil habitat 
makes it directly susceptible 
to climate-driven temperature 
change. Her research shows 
that Aspergillus species pro-
duce more infection-associat-
ed molecules under elevated 
temperatures, with implica-
tions as global warming re-
shapes the environments of  
these pathogens.

Climate Change and 
Our World
The effects of  a warming 

planet are intensifying and ex-
tending well beyond disease. 
In a recent Nature Portfolio pa-
per, Earth and Environmental 
Sciences professor Lin Meng 
and collaborators showed 
that extreme “hot droughts” 
in the Amazon already mirror 
the conditions projected for 
later this century, increasing 
tree mortality and raising the 
risk of  large-scale forest die-
back (p. 18). At the same time, 
Meng has shown that artificial 
light at night is now outpac-
ing temperature as a driver of  
extended urban growing sea-
sons, with city lights reshap-
ing carbon cycling, frost risk, 
and allergy seasons.

Meanwhile, ESI member 
Malu Jorge has document-
ed how tropical mammals 
are shifting their activity to 
nighttime hours as daytime 
heat becomes less tolerable, 
a behavioral adaptation with 
ripple effects through entire 
ecosystems (p. 17).

Adaptation, Then 
and Now
The question of  how living 

things adapt to dramatic en-
vironmental change stretches 
back millions of  years. Van-
derbilt professor Neil Kelley 
has explored how Triassic-era 
mammals responded to up-
heaval bracketed by two mass 
extinction events, finding that 
even closely related species 
can carve out strikingly differ-
ent evolutionary paths under 
the same pressures.

More recently, an interna-
tional team led in part by ESI 
member Amanda Lea exam-
ined the genomes of  the Tur-
kana people of  northwestern 
Kenya. Published in Science, 
the study found that over 
the past 5,000 to 8,000 years, 
natural selection shaped re-
markable genetic adaptations 
allowing the Turkana to thrive 
in extreme desert conditions. 
It also carries a sobering mod-
ern parallel: as more Turkana 

migrate to cities, those same 
adaptations may predispose 
them to chronic disease in a 
radically different environ-
ment.

ESI and Vanderbilt’s 
Commitment to 
Climate Science
ESI’s engagement with cli-

mate change is no accident. 
Founding members Larisa 
DeSantis and Betsey Robin-
son serve on the governing 
faculty of  Vanderbilt’s Pro-
gram in Climate and Environ-
mental Studies, established in 
2022. The breadth of  ESI re-
search, spanning mosquitoes, 
fungi, mammals, plants, and 
human populations across 
continents, reflects a con-
viction that understanding 
climate change requires an 
interdisciplinary, evolutionary 
perspective. The ice on Nash-
ville’s streets this January was 
a reminder that this work is 
not abstract. It is happening 
here.

Nashville’s Vanderbilt campus and skyline blanketed by the January 2026 ice storm (Adiyantara Gumilang - opposite page;  Thodoris Danis - above). 
Front cover: Photos from around Nashville during the winter storm, contributed by trainees Danis, Gumilang, Olivia Riedling and Brynn Wooten. 
Back cover: View from the Rokas Lab in the aftermath of  the ice storm (Danis).
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Q U I C K
In 2025, Lin Meng con-

tributed to two high-profile 
studies that examine how 
human-driven environmental 
change is altering ecosystems 
in both tropical forests and 
urban landscapes.

In a recent Nature Portfolio 
paper led by Jeff  Chambers, 
Meng and collaborators an-
alyzed “hot droughts” in the 
Amazon, combining long-
term forest plot data, field 
measurements, and climate 
model projections. The study 
demonstrates that recent ex-
treme drought events already 
mirror the hyper-tropical cli-

mate conditions projected 
for later this century. These 
combined heat and drought 
stresses increase tree mortal-
ity and elevate the risk of  for-
est dieback, with implications 
for global carbon storage and 
climate feedbacks. The work 
positions contemporary ex-
tremes not as anomalies, but 
as previews of  future baseline 
conditions.

In a second 2025 paper 
published in PNAS Nexus, 
Meng and colleagues turned 
to urban environments, 
showing that artificial light at 
night (ALAN) extends pollen 

seasons and increases allergen 
exposure. Using 12 years of  
pollen observations across 
the Northeastern United 
States, combined with satel-
lite-based ALAN and climate 
data, the team found that 
nighttime lighting is linked 
to earlier season onset, de-
layed season end, and longer 
overall pollen duration. The 
effect on delaying the end of  
pollen season was particularly 
strong, leading to more days 
and greater severity of  aller-
genic exposure.

Together, these studies 
underscore a shared theme 

in Meng’s research: environ-
mental signals that organ-
isms evolved to rely upon  
like temperature, moisture, 
and photoperiod are being 
rapidly altered by climate 
change and urban infrastruc-
ture. Whether in the Amazon 
rainforest or American cities, 
these shifts reshape biological 
timing, stress thresholds, and 
ecosystem resilience in ways 
that carry profound ecolog-
ical and public health conse-
quences.

Lin Meng: Climate Extremes and 
Artificial Light Reshape Ecosystems

In a 2025 article published 
in the Journal of  Risk and Un-
certainty, Owen D. Jones ad-
vances a test case demonstrat-
ing how evolutionary theory 
can unify and predict patterns 
in human cognitive biases.

Titled “Linking Cognitive 
Biases: The Successes of  a 
Test Case That Predicted 
Variations in Endowment Ef-
fect Magnitudes,” the paper 
examines whether cognitive 
biases which are often treat-
ed as irrational quirks may in-
stead reflect decision-making 
tendencies shaped by natural 
selection.

Rather than simply cata-

loging behavioral anomalies, 
Jones argues that evolution-
ary biology provides a theo-
retical framework capable of  
linking biases through shared 
underlying psychological pro-
cesses. The paper focuses 
on the “endowment effect,” 
a well-documented bias in 
which individuals value items 
more highly simply because 
they own them.

Drawing on two decades of  
research, Jones demonstrates 
that evolutionary analysis can 
generate testable predictions 
about when, how, and why 
the endowment effect varies 
in magnitude. His test case 

successfully predicted a large 
portion of  the variance in en-
dowment effect magnitudes 
across a new dataset of  items 
— something not previously 
accomplished in behav-
ioral research.

More broadly, the 
work suggests that many 
cognitive biases may be 
interconnected products 
of  decision systems that 
were adaptive in ances-
tral environments but 
can produce predictable 
mismatches in modern 
contexts. By situating 
behavioral economics 
within an evolutionary 

framework, Jones offers a 
model for moving beyond de-
scription toward explanation 
and prediction.

Owen Jones: Linking Cognitive Biases Through  
Evolutionary Theory
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Larisa DeSantis, associ-
ate professor of  biological 
sciences, was named a 2025 
Guggenheim Fellow, one 
of  the nation’s most pres-
tigious awards for scholarly 
achievement. The fellow-
ship recognizes DeSantis’s 
innovative research in paleo-
biology, including her work 
reconstructing ancient eco-
systems and understanding 
how mammals responded 
to past climate change. This 
honor supports her ongoing 
efforts to use the fossil re-
cord to illuminate how spe-
cies adapt or fail to adapt to 
environmental change over 
deep time.

DeSantis’s research har-
nesses evolutionary the-
ory to bridge past and 
present: by studying how 
ancient mammal commu-
nities shifted through peri-
ods of  warming, cooling, 
and changing precipitation 
patterns, her work reveals 
ecological and evolutionary 
patterns that can inform 
forecasts of  biodiversity re-
sponses to modern climate 
change. Her findings have 
implications for conserva-
tion biology, demonstrating 
that some physiological and 
morphological traits shaped 
by millions of  years of  evo-
lution may determine which 

lineages persist in the 
face of  rapid anthropo-
genic change.

The Guggenheim Fel-
lowship will fund the 
development of  a new 
popular science book 
about paleoecology and 
evolution. DeSantis’s 
work exemplifies how 
deep time perspectives 
enrich our understand-
ing of  modern biodi-
versity crises, anchoring 
urgent ecological ques-
tions within an evolu-
tionary framework.

Larisa DeSantis: 2025 Guggenheim Fellow

Professor Eric P. 
Skaar was awarded the 
2025 National Acade-
my of  Sciences Award 
in Molecular Biology, 
a high-profile honor 
recognizing his contri-
butions to understand-
ing host–pathogen in-
teractions. This award 
highlights Skaar’s lead-
ership in unraveling 
how bacteria access 
nutrients like metals 
in the host environ-
ment, and how hosts 
in turn restrict nutrient 
availability to defend 
against infection.

Skaar’s lab investi-

gates the molecular “tug-
of-war” between patho-
gens and hosts, exploring 
evolutionary strategies that 
microbes use to persist and 
evade immunity. For exam-
ple, pathogenic bacteria of-
ten evolve specialized metal 
uptake systems that help 
them thrive in nutrient-lim-
ited host tissues — adap-
tations that reveal evolu-
tionary trade-offs between 
virulence and survival. The 
evolutionary lens clarifies 
why certain virulence fac-
tors are conserved across 
bacterial species and how 
hosts counteradapt with 
nutritional immunity strat-

egies.
Beyond fundamental 

infection biology, Skaar’s 
research has biomedical 
implications: insights into 
nutrient-pathogen dynamics 
could inform the design of  
new antimicrobial therapies 
that target evolutionarily 
conserved bacterial pro-
cesses, offering alternatives 
in an age of  rising antibiotic 
resistance. The NAS award 
not only recognizes scientif-
ic achievement but under-
scores the broader relevance 
of  evolutionary thinking in 
tackling urgent public health 
challenges.

Eric Skaar: National Academy of Sciences 
Award & Infection Biology
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New Museum Studies Course
In spring 2026, Evolution-

ary Studies member Neil Kel-
ley and History of  Art and 
Architecture senior lecturer 
Susan Dine began teaching a 
new Museum Practice course. 
The course offers a focused, 
immersive, case- and proj-
ect-based intro to museum 
practices and is in the new 
Minor in Museum Studies.

The course emerged 
through an unexpected but 
natural collaboration. Kelley 
was connected to Dine by a 
student who had taken class-
es with both faculty members 
and recognized their shared 
interests. What followed 
has been, in Kelley’s words, 
“a wonderful partnership,” 
strengthened by support from 
Special Collections and the 
Vanderbilt University Muse-
um of  Art (VUMA), includ-
ing registrar and collections 
manager Rachelle Wilson.

Students in the inaugural 
class were tasked with an am-
bitious goal: bringing order 
to thousands of  fossil speci-
mens that had fallen into dis-
array. Despite coming from a 
wide range of  backgrounds 
including Earth and Environ-
mental Sciences, Anthropolo-
gy, Biology, Art History, and 
Museum Studies and with 
varying levels of  experience 
in paleontology or collections 
work, they rose to the chal-
lenge.

“We have been really im-
pressed with our students,” 
Kelley said. “They stepped 
into a class that had never 
been taught at Vanderbilt 
before, led by two instruc-
tors who had never worked 
together. They have met that 
challenge with insight, dedi-
cation, and curiosity.”

The course also connects 
students to museum profes-
sionals beyond campus, in-
cluding guest speakers from 

the Natural History Museum 
of  Utah and the Smithsonian’s 
National Museum of  Natural 
History. For some students, 

the class provides data for 
graduate research; for others, 
exposure to new career paths 
and interdisciplinary conver-
sations. All gain hands-on 
experience alongside broader 
theoretical frameworks that 
bridge scientific and human-
istic inquiry.
Kelley and Dine believe the 

persistent narrative of  “Arts 
vs. Science” is both false 
and limiting. They hope this 
course demonstrates that the 
two not only can coexist but 
are stronger together.

  

“At a time when the pursuit of  knowledge is under attack 
and the information that we are being served is regulated, 
curated and micromanaged by corporations and propagan-
dists, it is more important than ever to forge bonds across 
disciplines united by our shared curiosity, enthusiasm, and 
willingness to listen and learn from those with different 
lived experiences. Museums and universities, with all of  
their historic and modern faults and complications, remain 
powerful places where we can spark curiosity and cultivate 
connections. I hope that our course can contribute to that 
in a tiny way.” 

-Neil Kelley

Students prepping the plesiosaur for 3D scanning (photo credit Neil Kelley)
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Steve Baskauf ’s path to 
scientific research was un-
conventional. After earning 
his BA in chemistry and bi-
ology from Bluffton College, 
he spent more than a decade 
teaching high school sci-
ence in Ohio, Swaziland, and 
Tennessee, earning Teacher 
of  the Year honors at Har-
peth High School and for 
Cheatham County. This class-
room experience gave him in-
sights into how students learn 
science, knowledge he would 
later bring to Vanderbilt.

Early Research Career:
Field Ecology and Insect 
Population Dynamics
Baskauf ’s scientific journey 

began in the cornfields of  
America’s heartland, where 
he pursued one of  ecology’s 
fundamental questions: what 
determines where species can 
live? His doctoral research 
at Vanderbilt under the late 
Dave McCauley focused on 
the southwestern corn borer 
(Diatraea grandiosella), a pest 
causing millions of  dollars 
in annual agricultural losses 
across the southern plains 
states.
Through extensive field 

work with cooperators from 
Arizona to Indiana, Baskauf  
investigated the complex 
factors limiting this insect’s 
northward expansion. His 
dissertation asked a decep-
tively simple question: if  cold 
winter temperatures are not 
limiting the borer’s range (as 
conventional wisdom sug-
gested), what is?
His findings, published 

in Environmental Entomolo-
gy, revealed a nuanced sto-
ry. Rather than simple cold 

tolerance, a constellation of  
factors—adult dispersal mor-
tality, predation by northern 
flickers, and larval canni-
balism—combined to regu-
late populations across geo-
graphic gradients. The work 
demonstrated how seemingly 
minor predators could exert 
density-dependent control, 
while cannibalism acted as a 
population ceiling in western 
populations.

The Digital Naturalist:
Documenting 
Biodiversity
Even as Baskauf  transi-

tioned into university teach-
ing, he maintained his natu-
ralist’s eye. Beginning around 
2000, he created Bioimages 
(bioimages.vanderbilt.edu), 
an extensive photographic 
database documenting the 
plants and ecosystems of  
Tennessee and the south-
eastern United States. What 
started as a personal project 
became a major educational 

resource, with images appear-
ing in more than 25 books 
including the National Wild-
life Federation Field Guide to 
Trees of  North America.

The Bioimages collection 
embodied best practices in 
biodiversity documentation. 

Each image was carefully 
georeferenced, taxonomically 
verified, and released under 
Creative Commons licenses. 
It was digital scholarship be-
fore the term became fash-
ionable, and it would prove 
pivotal to his career trajectory.

Steve Baskauf: From Corn Borers to Global  
Knowledge Graphs



 Evolutionary Studies  |  25

“I got involved in the Bio-
diversity Information Stan-
dards (TDWG) organization 
when I was trying to figure out 
the best practices for exposing 
metadata about images of  live 
organisms while working on 
my Bioimages project,” Bas-
kauf  explained.

That quest for proper meta-
data standards would lead him 
deep into the world of  biodi-
versity informatics.

The Standards Builder: 
Darwin Core and 
Semantic Web
Baskauf  discovered his true 

calling at the intersection of  
biodiversity science, infor-
mation technology, and glob-
al data standards, becoming 
deeply involved with TDWG.

His breakthrough came 
with the Darwin Core RDF 
Guide, which he led as prin-
cipal author. Working with 
collaborators, Baskauf  solved 
the technical challenges of  
expressing biodiversity data in 
RDF (Resource Description 
Framework) for the Semantic 
Web. By creating pathways for 
biodiversity data to participate 
in the broader Linked Data 
ecosystem, this work posi-
tioned natural history collec-
tions to integrate with other 
knowledge domains.

Baskauf  served on the 
TDWG Executive Commit-
tee and chaired the Technical 

Architecture Group, devel-
oping technical infrastructure 
for maintaining vocabularies 
through GitHub-based work-
flows. His contributions ex-
tended to the Audubon Core 
for biodiversity multimedia 
and vocabularies for camera 
trap data.

The Knowledge 
Engineer: Wikidata 
and VanderBot
Starting in 2019, Baskauf  

developed VanderBot, a Py-
thon application for bulk 
uploading structured data to 
Wikidata. By July 2020, he 
had created or enhanced Wi-
kidata items for more than 
4,500 Vanderbilt researchers 
and documented nearly 7,000 
artworks from the Vanderbilt 
Fine Arts Gallery.

VanderBot became interna-
tionally recognized, with Bas-
kauf  leading training sessions 
for library professionals across 
North America and Europe. 
The work represented his con-
viction that knowledge should 
be open, interoperable, and 
globally accessible.

- continued on next page

Except for Baskauf ’s headshot (Van-
derbilt VandyVision photo gallery), 
the photos on these two pages are 
from Baskauf ’s uploads to Bioimag-
es. Opposite bottom, a western corn 
borer (Diatraea grandiosella), (http://
bioimages.vanderbilt.edu/bas-
kauf/94002). Top right, Tennessee 
coneflower (Echinacea tennesseensis), 
an endemic species once federally 
listed as endangered and the subject 
of  Baskauf ’s wife Carol’s doctoral 
research. Bottom right, trumpet 
creeper (Campsis radicans), (http://
bioimages.vanderbilt.edu/bas-
kauf/52498). All images CC BY 4.0.
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The Educator: 
Full Circle
During this time of  tech-

nical achievement, Baskauf  
never abandoned teaching. 
At Vanderbilt, he developed 
an inquiry-based curriculum 
where students designed their 
own experiments and had the 
freedom to fail. 
In a VU news story about 

Baskauf ’s teaching, Derek 
Bruff  from the VU Center 
for teaching said, “this type 
of  inquiry-based course is 
what everyone is looking for.”

One project particularly 
stands out for Baskauf. 

“I think that one of  the 
most satisfying things I did 
was taking undergraduate stu-
dents in the field to Warner 
Parks to remove and survey 
invasive bush honeysuckle,” 
Baskauf  recalled. “Many of  
the students had not spent 
much time in a native forest 
and the removals really im-
pressed upon them what a 
serious problem invasive spe-
cies are.”

What began as a ser-
vice-learning project devel-
oped into a five-year exper-
iment demonstrating that 
invasive honeysuckle signifi-
cantly suppressed native plant 
growth. Baskauf ’s teaching 
excellence was recognized 
with the Harriet S. Gilliam 
Award for excellence in teach-
ing by a senior lecturer.

The Latest Chapter: 
Humboldt Extension
Baskauf ’s newest contribu-

tion brings his career full cir-
cle, connecting field ecology 
with data infrastructure. The 
Humboldt Extension to Dar-
win Core, published in Ecogra-
phy in January 2025, addresses 
a critical gap in biodiversity 
data sharing—one that has 
hampered ecological research 

for years.
While Darwin Core ex-

cels at describing individual 
specimen records, ecological 
survey data requires captur-
ing crucial context: sampling 
protocols, effort, taxonom-
ic scope, temporal coverage, 
and hierarchical relationships 
between survey components. 
This context is essential for 

interpreting species absence 
data, estimating abundance, 
understanding sampling bias, 
and enabling data reuse for 
modeling and conservation 
decisions. Without it, valuable 
survey data remains difficult 
to discover, integrate, and 
properly interpret.

The Humboldt Extension 
adds 55 new terms to Darwin 

Core to capture this critical 
information. Baskauf ’s role 
drew on decades of  experi-
ence navigating the complex 
world of  standards develop-
ment. 

“My primary role in the 
task group that developed 
the Humboldt Extension was 
to provide guidance on how 
to move the group’s work 
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through the standards devel-
opment process,” he noted. 
As a former review manag-
er for Audiovisual Core and 
convener of  several other 
standards task groups, he was 
well acquainted with the pro-
cedural steps and documenta-
tion requirements for vocab-
ulary development in TDWG. 
“That background and my 
general experience as an ecol-
ogist allowed me to provide 
guidance to the group.”

The paper demonstrates 
the Extension’s value through 
detailed case studies from 
Antarctic fish surveys to 
eBird checklists, showing how 
enriched metadata enables 
more sophisticated ecologi-
cal analyses. It represents the 
culmination of  community 
collaboration spanning 2018-
2024, moving from initial 
concept through task group 
refinement to formal ratifica-
tion as a TDWG standard in 
February 2024.
For Baskauf, it is a fitting 

achievement. The field ecol-

ogist who once document-
ed corn borer populations is 
now building infrastructure 
to help the global communi-
ty better document and un-
derstand biodiversity change. 

The Humboldt Extension 
makes survey data as findable 
and interoperable as museum 
specimens and unlocks de-
cades of  ecological field work 
for new research and conser-
vation applications.

Looking Back, 
Looking Forward
Baskauf  retired from Van-

derbilt in 2024, but his legacy 
is built into the infrastructure 
of  biodiversity informatics. 
Every time a researcher uses 
Darwin Core in RDF, uploads 
ecological survey data with 
Humboldt Extension terms, 

or discovers a Vanderbilt 
artwork through Wikidata, 
they are using tools Baskauf  
helped create.

Asked who should be using 
Darwin Core, Baskauf  noted 

that, “most people who use 
Darwin Core probably don’t 
actually know that they are 
using it. It’s the behind-the-
scenes standard that makes it 
possible to publish biodiversi-
ty data in a way that allows it 
to be aggregated with similar 
data published by others.”

Data from popular apps 
like eBird and iNaturalist flow 
to the Global Biodiversity 
Information Facility using 
Darwin Core, where Baskauf  
explained they are analyzed 
by scientists and used by 
policy-makers to make sci-

ence-based decisions.
The southwestern corn 

borer research asked what 
limits a species’ range. The 
Humboldt Extension asks 
how we can better share what 
we learn when we look. Both 
questions are fundamentally 
about understanding pattern 
and process in nature—just at 
different scales and with dif-
ferent tools. 

His standards work contin-
ues to enable new research. 
In fact, ESI investigators are 
building a Tennessee natu-
ral history fossil collections 
digitization workflow around 
Darwin Core standards. This 
project helps demonstrate 
how his infrastructure en-
ables interoperability across 
institutions. 

Whether photographing 
wildflowers in Tennessee, de-
fining controlled vocabular-
ies, or writing Python scripts, 
Baskauf  has always been in 
the business of  documenting 
life and helping others do the 
same.

2014 2015 2017 2018 2020 2021 2023
year

0

1

2

3

4

5

6

7

8

nu
m

be
r_

of
_p

ub
lic

at
ion

s

First author Last author Middle author Solo author

Opposite: Quercus macrocarpa (bur oak) north of  the Molecular Biology Building, Vanderbilt University. Photographed August 26, 2014. Baskauf, Bioimages 
(http://bioimages.vanderbilt.edu/baskauf/90661), CC BY 4.0 
This page: Baskauf ’s publication timeline visualized through Scholia using Wikidata. Baskauf ’s VanderBot tool created more than 4,500 researcher profiles 
in Wikidata, contributing to the knowledge graph infrastructure that powers visualizations like this. Generated via Wikidata Query Service.

“This type of inquiry-based course 
is what everyone is looking for.” 

- Derek Bruff
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Doctors by Nature by Dr. Jaap de 
Roode offers a fascinating exploration 
of  how animals utilize natural flora and 
fauna to medicate and treat symptoms 
of  a plethora of  infectious diseases. 
Drawing on his own research with 
monarch butterflies and milkweeds, he 
seamlessly connects these and many 
other examples to broader concepts 
of  ecology and evolution of  infectious 
disease and host-pathogen interactions. 
The book provides historical con-
text, citing early scientific studies with 
chimpanzees in Africa and indigenous 
populations who have learned healing 
practices from animal observations for 
hundreds of  years. de Roode emphasiz-
es the importance of  natural animal be-
haviors throughout the book, especially 

as industrialization diminishes access to 
many natural resources for animals to 
thrive and self-medicate from. This shift 
has significant long-term consequences 
such as increased reliance on pharma-
ceuticals which can lead to antibiotic 
resistance and negatively impact agricul-
ture and public health. Doctors by Nature 
is a well-researched and enjoyable read 
that highlights many scientists across 
the world that have contributed to the 
field. I highly recommend it for anyone 
interested in ecology and evolution of  
infectious diseases or those interested 
in becoming more knowledgeable about 
how nature can serve as a blueprint for 
future healthcare approaches.

- Rayshaun Pettit

What We’re Reading

The Princeton Field Guide to Pre-
historic Mammals by Donald Proth-
ero is a thorough and comprehensive 
guide book on extinct mammals. The 
information about prehistoric mammals 
is detailed, yet easy to understand and 
accompanied with many helpful images, 
figures, and illustrations. The chapters 
of  the book and the mammals it covers 
are broken down phylogenetically to 
provide a sense of  evolutionary rela-
tionships between these lesser-known 
mammals. While being phylogenetically 
driven, the book still opens with the 
basics of  paleontological research and 
the evolution and rise of  mammals. My 
favorite aspects of  the book are: 1) the 

section on entelodonts (as I love seeing 
representation of  my focal research 
taxon), 2) the section of  the book that 
focused on entire taxonomic orders that 
are completely extinct, and 3) the sec-
tion detailing mammalian evolution and 
extinction. Lastly, the book closes out 
by discussing mass extinctions and the 
future of  mammals, both of  which are 
majorly important in the modern era. 
Overall, this is a great, easy to consume 
book for anyone interested in prehistor-
ic mammals, phylogenetic relationships, 
and mammalian evolution.

- Brynn Wooten

Rayshaun Pettit is a graduate 
student in the Tate Lab. He has 
received national recognition via the 
NSF GRFP. He holds a bachelor’s 
degree from the University of  Mary-
land and has research experience 
examining how cardenolide mixtures 
affect monarch butterfly resistance 
to the parasite O. elektroscirrha. 

Brynn Wooten is a graduate student 
in the DeSantis Lab, where she stud-
ies paleontology. She has received 
regional and national recognition for 
her work, including an NSF GRFP, 
a pilot grant and outreach excellence 
award from ESI, and the President’s 
Student Research Award from the 
Paleontological Society. 
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Ken Catania is, by any mea-
sure, a remarkable scientist. 
The Stevenson Professor of  
Biological Sciences at Van-
derbilt, MacArthur Fellow, 
and Guggenheim Fellow has 
spent his career studying some 
of  nature’s most spectacular 
oddities: star-nosed moles, 
electric eels, zombie-making 
wasps. His new book, On 
the Art and Craft of  Doing 
Science, is not about those 
animals. It is about the per-
son who studies them, and 
about all of  us who have ever 
fumbled toward a discovery 
we could not quite yet name. 
The book’s central argument 
is that science is not the or-
derly, logical process we 
present in publications. It is 
messy, creative, and deeply 
human. Catania makes this 
case compellingly, drawing 
on his own research along-
side historical examples from 
figures as varied as Thomas 

Kuhn and Stephen King. The 
effect is legitimizing rather 
than self-aggrandizing. He is 
not describing his genius pro-
cess; he is describing how sci-
ence actually works and pro-
viding receipts.
The first three chapters 

are the book’s strongest and 
most universal. Catania writes 
with genuine warmth about 
curiosity, observation, and 
experimental iteration. His 
description of  how a single 
observation evolves through 
successive experiments, each 
success breeding a better ver-
sion and each potential failure 
threatening to end the line en-
tirely, reads as an elegant ar-
gument for natural selection 
applied to ideas. It is the kind 
of  passage that makes you 
want to dust off  your camera 
and go find something worth 
looking at.

Chapter 2 in particular of-
fers a welcome glimpse of  the 

nerd, rather than the celebrat-
ed neuroscientist. That dis-
tinction matters. His frequent 
quotation of  other scientists 
throughout serves a quiet but 
important purpose: remind-
ing readers that the hidden, 
chaotic interior of  doing sci-
ence is not a personal failing 
but a universal condition we 
simply do not discuss enough.

The middle chapters offer 
ambitious frameworks for 
how scientists should struc-
ture and tell their stories, and 
the advice is genuinely inspir-
ing. Catania writes from a po-
sition of  hard-won expertise: 
decades of  intimate knowl-
edge of  his systems, high-res-
olution equipment, and the 
career security to take creative 
risks most scientists cannot 
yet afford. He acknowledg-
es this briefly, noting that a 
junior scientist might think 
twice before giving a paper 
a silly title. Readers who are 

pre-tenure or on the job mar-
ket may want to hold some 
of  the grander prescriptions 
loosely. The advice is aspira-
tional by design, and there is 
value in that, even when the 
summit feels far off.

The failure chapter is the 
book’s most valuable for ear-
ly-career readers. The advice 
to let go of  bad ideas and 
resist massaging data to fit a 
beloved hypothesis is both 
important and underserved 
in scientific training. Catania 
includes graphs of  his own 
failures alongside his success-
es, job applications and grant 
rejections, that are candid and 
worth sitting with, even if  his 
numbers will look foreign to 
scientists navigating today’s 
far more brutal academic 
market - see my figure at the 
bottom vs his at the top.

Catania is at his best when 
he steps back from prescrip-
tion and simply reflects. For 
graduate students and ear-
ly-career researchers, the 
first half  is essential reading. 
For established scientists, 
the whole book rewards at-
tention. For anyone who has 
ever wondered whether the 
messy reality of  their scientif-
ic life is normal: it is, and Cat-
ania makes a convincing case 
that the mess is not a bug.

The book is available now from 
Princeton University Press.

Ken Catania: The Art, Craft, and Mess of Science
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Owen Jones: Force of Nature
I was pleased to receive ear-

ly access to this book in order 
to write this review.

Owen Jones’ Force of  Na-
ture: Understanding Evolution’s 
Deepest Logic—and Putting it to 
Use sets out to demonstrate 
how evolutionary thinking 
can improve our everyday 
lives. Jones, who holds the 
Glenn M. Weaver, M.D. and 
Mary Ellen Weaver Chair in 
Law, Brain, and Behavior at 
Vanderbilt and serves on the 
founding advisory board of  
the Evolutionary Studies Ini-
tiative, brings an interdisci-
plinary perspective that bridg-
es law, biology, and behavior. 
The result is an accessible 
overview aimed at college-ed-
ucated readers and curious 
generalists. It would also 

work well as a text for a grad-
uate seminar in evolution.

The introduction does an 

excellent job of  setting up 
the book’s ambitions and 

left me eager to dive into the 
rest. Jones’ writing through-
out is clear and approachable, 

making complex evolution-
ary concepts understandable 

without oversimplifying. This 
would make a good book for 
a long bus ride or a couple of  
flights, and will work well as 
an audiobook when released.

For readers curious about 
Jones’ approach before com-
mitting to the full book, his 
talk from the 2025 Scopes 
Trial Centennial Sympo-
sium at Vanderbilt serves as 
an excellent precursor. That 
presentation is available on 
the ESI YouTube channel at 
https://www.youtube.com/
watch?v=mc5dvTw-Rzk - or 
by following the QR code at 
the end of  this story.

Where the book truly shines 
is in Jones’ use of  examples. 
The evolutionary medicine 
chapter stands out as a partic-
ular highlight, showing how 

“Owen Jones, professor of both 
law and biology, makes the case 

for how [natural selection] powers 
extend far beyond bird beaks and 

beetles to our brains and behaviors, 
with myriad implications for  

medicine, psychology, technology, 
and the law. Even Darwin would  

be surprised.”
-Sean B. Carroll

Jones teaching in the VU Law School, September 2022 (VU).
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evolutionary perspectives can 
reshape our understanding of  
health and disease. Chapter 
5’s exploration of  bio-design 
in engineering is equally im-
pressive, presenting a remark-
able depth of  case studies 
that demonstrate how engi-
neers draw inspiration from 
evolutionary solutions. The 
breadth and specificity of  
these examples reflect serious 
research and genuine enthusi-
asm for the subject.
Jones’ talent for find-

ing compelling illustrations 
continues throughout. The 
discussion of  step-parent 
dynamics in Chapter 9, for 
instance, offers stirring ex-
amples that ground abstract 
evolutionary psychology con-
cepts in recognizable human 
experiences. The section on 
crops, farming, and fishing 

provides thought-provoking 
insights into how evolution-
ary pressures shape agricul-
tural systems and resource 
management. These concrete 
examples are top notch.

The middle chapters ex-
plore concepts in consider-
able depth. Chapter 6 is par-
ticularly thorough, which may 
reflect an intention to em-
phasize certain ideas as major 
takeaways. Chapter 7 takes 
an interesting approach to its 
stated focus on risk, examin-
ing the gap between statistical 
reasoning and human evolu-
tionary psychology.

The book’s scope occasion-
ally works against it as well. 
Chapter 8’s deep dive into the 
endowment effect is well-ex-
ecuted and understandably 
detailed given Jones’ own 
research in this area, but 

feels narrow for a chapter 
titled “Primal Preferences.” 
A broader survey of  evolu-
tionary influences on human 
preferences might have better 
served the book’s overarching 
goals.

Stylistically, the writing 
occasionally adopts an im-
personal tone that creates 
distance between author and 
reader. This is not necessarily 
a drawback, and some read-
ers may find this formality 
refreshing compared to the 
more intimate, conversation-
al style many science writers 
favor. Others might wish for 
more of  Jones’ personality to 
come through on the page. 
Again, this is particularly true 
in the second half  of  the 
book.

The conclusion wraps 
things up satisfyingly and 

brings Jones’ arguments to a 
clean finish.

Force of  Nature offers a 
comprehensive look at evo-
lution’s practical applications 
across medicine, engineering, 
psychology, and policy. Jones’ 
talent for finding compelling 
examples and his interdisci-
plinary expertise make this 
a valuable addition to popu-
lar evolution literature. The 
book will find its audience 
among educated general read-
ers curious about evolution’s 
relevance to contemporary 
challenges, as well as gradu-
ate students seeking a broad 
introduction to evolutionary 
thinking across disciplines.

The book releases June 
9, 2026, and is available for 
pre-order now.

Watch Jones’ Scopes “Monkey” 
Trial Centennial Symposium 
lecture at this QR code 
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Undergraduates

Spring 2025 •	 Lawrence Ryan Ashley - Bachelor of  Arts in Ecology, Evolution & Organismal Biology
•	 Charu Balamurugan - Bachelor of  Arts in Medicine, Health & Society and Molecular & 

Cellular Biology (magna cum laude, highest honors)
•	 Isabella Zoe Binici - Bachelor of  Arts in Ecology, Evolution & Organismal Biology (magna 

cum laude)
•	 Lauren Taylor Bishop - Bachelor of  Arts in Ecology, Evolution & Organismal Biology
•	 Claire Anne Downing - Bachelor of  Science in Cognitive Studies and Ecology, Evolution 

& Organismal Biology
•	 Namju Kim - Bachelor of  Arts in Molecular & Cellular Biology (cum laude)
•	 Aditya Reddy Kurre - Bachelor of  Arts in Molecular & Cellular Biology  

(cum laude, honors)
•	 Leon Li - Bachelor of  Arts in Molecular & Cellular Biology (magna cum laude, honors)
•	 Nicholas Thompson McCoy - Bachelor of  Science in Early Childhood or Elementary 

Education and Child Studies (honors)
•	 Karen Yuxin Nie - Bachelor of  Arts in Molecular & Cellular Biology (summa cum laude, 

honors)
•	 Kaitlyn Michelle Russell - Bachelor of  Arts in Biological Sciences and Psychology
•	 Lauren Elizabeth Solecki - Bachelor of  Arts in Anthropology and Medicine, Health & 

Society
•	 Melumo Sophie Tagashi - Bachelor of  Arts in Medicine, Health & Society
•	 Selina Sinan Wang - Bachelor of  Arts in Biological Sciences (magna cum laude)
•	 Corey Robert Wiseman - Bachelor of  Arts in Biochemistry & Chemical Biology (honors)
•	 Seokin Yang - Bachelor of  Arts in Ecology, Evolution & Organismal Biology (cum laude, 

honors)

Fall 2024 •	 Neomi Chen - Bachelor of  Arts in English
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Graduates

Spring 2025 Master’s Degrees
•	 Brandt Kolson Geist (MS - Earth and Environmental Science)
•	 Val Zachary Jackson-Hundley (MS - Microbiology and Immunology)

Doctor of  Philosophy Degrees
•	 Jordyn Sanner Barr (Biological Sciences) 

Dissertation: Warmer Temperature and Aging Interact to Shape How Mosquitoes  
Survive and Respond to Infection

•	 Reese Alexander Martin (Biological Sciences) 
Dissertation: Immune Pleiotropy, its Costs, Benefits, and Evolutionarily  
Favorable Conditions

Doctor of  Philosophy Degrees
•	 James Paul Held (Biological Sciences) 

Dissertation: Elucidating the Role of  RNase Z in Mitochondrial Quality Control in  
Caenorhabditis elegans

•	 Jingyi Liu (Psychological Sciences) 
Dissertation: The Effects of  Spatial Alignment on Making Inferences with Multiple-view 
Visualizations

•	 Grace Helen Morales (Microbe-Host Interactions) 
Dissertation: Leveraging Strain Diversity to Predict Host-Uropahtogen Dynamics

•	 Olawunmi Winful (Anthropology) 
Dissertation: The Etiology of  Inflammatory Responses: Exploring Biocultural  
Influences on Salivary C-Reactive in African Diasporic Communities

Summer 2024

Doctor of  Philosophy Degrees
•	 Cole Jared Meier (Biological Sciences) 

Dissertation: Photosensitive Insecticides for Mosquito Control
•	 Katherine Atonia Turk (Earth and Environmental Sciences) 

Dissertation: Engineering the Rise of  Animals

Fall 2024

Master’s Degrees
•	 Rosseirys De La Rosa (MA - Anthropology)
•	 Md Sadequr Rahman (MS - Biological Sciences)

Su
bm

itt
ed

 p
ho

to



34  |  Evolutionary Studies: The Magazine

RECRUITING NOW
Brian O. Bachmann (Biochem)
Biosynthesis, Secondary Metabolites, Directed Evolution, Drug Discovery
Megan Behringer (BSCI)
Population genetics, genomics, microbiology, E. coli
Rachel Bonami (PMI) 
B cell evolution, T cell, autoimmunity, type 1 diabetes, arthritis, microbiome
Benjamin Bratton (PMI) 
Bacterial evolution, microscopy, cell shape, quantitative biology
Gianni Castiglione (BSCI)
Molecular evolution, vision, oxidative stress, evolutionary medicine
Larisa DeSantis (BSCI)
Vertebrate paleontology, paleoecology, paleoclimates
Ivelin Georgiev (PMI)
Immunology, virology, vaccines, antibodies, computational, disease
Monica Keith (Anthro)
Biological anthropology, data science, Bayesian modeling, maternal health disparities
Amanda Lea (BSCI)
Gene regulation, biological anthropology, genotype x environment interactions, early life effects
Lin Meng (EES)
Climate change, plant ecology, remote sensing, light pollution 
Antonis Rokas (BSCI)
Evolutionary genomics, molecular evolution, phylogenomics, fungi, mammals, fungal diversity
Eric Skaar (PMI)
Bacteria, host-pathogen interactions, biochemistry, molecular biology, cell biology
Ann Tate (BSCI)
Immune system, virulence, systems biology, coinfection, host-parasite coevolution, life history evolution

UNIVERSITY POSITIONS

Professor of  the Practice:
Climate and Environmental Policy
Environmental Engineering

Senior Lecturer:
Anatomy and Physiology
Biological Sciences
Chemical Biology
Neuroscience
Psychology

Assistant Professor:
Biomedical Engineering
Cell & Developmental Biology
Computational Systems Biology
Medical Anthropology

Current Job Postings
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Support our mission to create a world-class center for evolutionary studies at Van-
derbilt! Our researchers conduct groundbreaking evolutionary research across the 
disciplines, while offering the highest quality education to our trainees. Your donation 
supports cross-disciplinary research, student travel grants, and helps us bring in the 
world’s best speakers to our seminar series.

Donate today at tinyurl.com/29tycx3p or 
https://vanderbilt.alumniq.com/giving/to/GrandChallengeEvolutionaryStudies?appealcode=CFE12

V
U

 S
pe

ci
al

 C
ol

le
ct

io
ns

, B
ob

by
 M

oo
re

, M
ar

ch
 7

, 1
95

4

Ph
ot

o 
C

re
di

t: 
Ka

th
ar

in
e 

W
al

ls




