











Advanced imaging uncovers
a parasitic ‘kiss’

Using the power of optical metabolic imaging, Morgridge
researchers revealed how a parasite that causes
toxoplasmosis — a lifelong chronic infection — affects
the metabolism of host cells during the course of an
infection.

Assistant scientist Gina Gallego-Lopez spearheaded
a collaboration between Morgridge Investigator
Melissa Skala and Laura Knoll, a UW—-Madison medical
microbiology and immunology professor.

“One cell may be infected while the cells around it are
not; it looks like the parasite ‘kisses’ those cells and then
injects some proteins,” Gallego-Lopez says.
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Genetic blueprints of creatures
great and small

Size doesn’t matter in genome sequencing, as a team

of Morgridge Institute researchers illustrated when
assembling two new reference genomes — one from the
world’s largest mammal — the blue whale — and one
from one of the smallest, the Etruscan shrew.

“It’s important just for fundamental biological knowledge.
... How do you build such a large animal? How can
it function?” says Yury Bukhman, a computational
biologist in the Ron Stewart Computational Group.

One practical application of this knowledge is in stem
cell-based therapies.

Scientists more likely to engage with
the public when supported by their
research institutions

While productive scientists are more likely to engage in
public scholarship, Morgridge’s Science Communication
Incubator Lab found that institutional support is crucial
for a sustained impact.

The lab surveyed 5,000 productive tenure-track

faculty at major research institutions and found a positive
relationship between productivity and willingness to
participate in public scholarship. However, that slightly
declined when research organizations failed to support
engagement through monetary or career-related
incentives.

Morgridge Investigator Dominique Brossard says that
by recognizing public engagement’s value and providing
incentives, institutions can foster both research and
public outreach.
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Morgridge scientist aims to shatter
the ‘ballistic barrier’ in imaging

Harnessing scattered light may open unseen worlds in
live biology imaging, according to Morgridge Investigator
Randy Bartels.

Bartels, a biomedical imaging expert, received a 2024
award from the Chan Zuckerberg Initiative to develop a
new approach to deep-tissue imaging. Bartels described
current imaging challenge as the “ballistic barrier.”

The work offers new ways to unscramble, remap and
control light exiting through the tissue. This technique
has potential to expand imaging depths as much as five
times beyond current methods.



Development in fertility research
questions obesity as the leading cause
of infertility

Research on high-sugar diet spearheaded by scientist
Rodrigo Dutra Nunes in the lab of Daniela Drummond-
Barbosa opens the door for breakthrough advancements
in fertility research.

Their findings analyze effects of a high-sugar diet,
obesity, and water intake on metabolism, oogenesis, and
fertility in fruit flies. They found that a high-sugar diet,
but not obesity, significantly reduces fertility by affecting
egg development.

Researchers hope the study will inspire further research
into possible human therapies to reverse the effects

of the Western diet causing decreased fertility and
other diseases.
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A foundation model for bioimaging?
A Morgridge scientist explores the
possibilities

Juan Caicedo envisions another ambitious use of
artificial intelligence: Tapping the power of foundation
models for cellular imaging. Foundation models are
powering the next generation of machine learning
applications, such as ChatGPT.

Caicedo, a Morgridge biomedical imaging investigator
and UW-Madison professor of biostatistics and medical
informatics, is working on an image processing platform
to analyze cellular data from any experiment to examine
common features of cells.

“We want to create a machine learning model that can
process any type of microscopy image, so biologists
don’t have to retrain machine learning models for every
experiment,” Caicedo says of the approach, which could
be valuable in basic research and preclinical settings.
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“Basic science allows
scientists to ask questions about
how the world works. And when you
do that, you don’t know what you’re
going to find. Most of the major
breakthroughs in our understanding
of human health came from looking
at unexpected places.”

— MORGRIDGE Pl PHIL NEWMARK




BRAIN TRUST:

The Power Of Partnership
Works To Fight Cancer

Morgridge
investigators are working
to understand and fight
cancer on many fronts,
including advanced
imaging, cell metabolism,
tumor virology and research
computing.

"
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MELISSA SKALA

owerful research collaborations involving
Morgridge Institute for Research scientists
are helping make cancer treatment more

precise and personalized at the UW—-Madison Carbone
Cancer Center.

Two such projects, led by Melissa Skala, an imaging
investigator with the Morgridge Institute for Research,
and Mark Burkard, a medical oncologist at UW Health
and UW-Madison professor, are using DNA technology
and advanced imaging to tailor the best treatment for
each patient.

Cancer treatment is based on several factors, including
which drugs are most effective and the severity of

side effects. It can take weeks to determine if a patient
is responding well to treatment or needs a different
approach.

“Cancers are hard to treat because they’re inherently
part of a person,” says Burkard. “Something additionally
happened that turned a healthy cell into cancer. If you
want to find what’s driving an individual person’s cancer,
you have to test the tumor itself.”

To better understand what treatments will work best for
each patient, scientists are using organoids, small clusters
of cells that function like a “tumor in a dish,” to better
replicate the disease environment, according to Skala.

The Skala Lab uses novel imaging technologies to
monitor treatment responses across scores of organoids
generated from a patient. This allows them to identify
which drug combinations are most effective at killing
cancer with the fewest side effects.

MARK BURKARD

Skala credits much of their work to productive
collaborations with people at UW—-Madison such as
Burkard and Dustin Deming, also a medical oncologist,
who developed the Precision Medicine Molecular Tumor
Board at Carbone.

Through their services, genomic reports are generated
from patients’ own tumor biopsy to inform care decisions.

“| like to think of them as a brain trust, all these smart
people around a table thinking about what could be best
for a patient based on their genomic report,” Skala says.

The Burkard Lab uses DNA sequencing technologies
to answer a common patient question: “Now that the
treatments are done, is my cancer gone?”

Cancer can result in distant recurrence, when
metastatic disease develops in another part of the
body many years later.

Burkard and his team are working on a new technology
called minimal residual disease detection, which detects
DNA that’s circulating in the bloodstream.

Skala and Burkard both agree that the most hopeful
aspect to their work is the people — from stories of
patients and their fight against disease, and thoughtful
collaborators working toward better solutions.

They represent just two of the more than 115 oncologists
and surgeons at Carbone, which sees 30,000 cancer
patients each year. Carbone is the first cancer research
center in the U.S. founded by a university and conducts
more than $100 million in research studies annually.

“I'm inspired by people trying new things that you wouldn’t have thought would be

blended, like engineering and oncology,” says Skala. Burkard adds: “I’m inspired by

my patients who are living in unexpected ways. And it’s humbling every day to deal
with this disease and to work with patients and to learn more.”



Morgridge
Webinars

SPOTLIGHT SCIENCE’S
VITAL ROLE IN SOCIETY

ublic trust in science and the promise and pitfalls
of the use of artificial intelligence in biomedicine
were examined in a lively pair of Fearless Science
Speaker Series webinars in 2024.

The webinars make scientific topics more widely
available to researchers and the general public, through
the continuing support of the TOSA Foundation. They
feature Morgridge scientists and collaborators discussing
innovative biomedical research and scientific viewpoints.

In October, a panel of experts discussed
why trust in science is breaking down and
what can be done to earn public confidence.
Brad Schwartz, Morgridge CEO and
UW-Madison professor of medicine and biomolecular
chemistry, said a better public understanding of the
underpinnings of science is essential.

“The scientific method at its heart is really an
acknowledgement of uncertainty and the depth of
uncertainty that we have,” Schwartz said. “But if the
scientific enterprise more habitually spoke of in terms
of the uncertainty of what we know and admitted what
we didn’t know, | think over time, society would come
to understand a little bit, come to appreciate more the
degree of uncertainty that we have to deal with.”

Pilar Ossorio, Morgridge investigator
and UW-Madison professor of law and
bioethics, said solution to the problem
of public trust must be nuanced.
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“My only idea approaching a solution is to think about
ways to meet people where they are,” Ossorio said.
“If they’ve had diabetes in their family or cancer in
their family, or some condition that has been helped by
science and medicine; if they are here in Wisconsin and
they have a farm, and there might be some way that we
could be of really practical help to people. That’s part
of the way that you might approach people.”

The March webinar featured artificial intelligence and its
potential in the arena of biomedicine.

Biomedical imaging investigator

Juan Caicedo delved into Al’s application
in cellular biology, particularly in analyzing
microscopy images to decipher cellular
activities. He emphasized the challenges posed by

the complexity of biological systems and the need for
Al to unravel hidden patterns in biomedical images.

Speakers acknowledged advancements in Al,
particularly in web data analysis and natural language
processing. However, they emphasized the need for
caution, highlighting instances where Al models produce
inaccurate or even fabricated results.

Despite progress in Al, they warned of a margin for error
that demands careful consideration, especially in critical
areas such as medical diagnosis and drug development.

23

OUR
MISSION

Improve human health through
innovative, interdisciplinary
biomedical discoveries, spark
scientific curiosity and serve society
through translational outcomes,
in partnership with the University

of Wisconsin—Madison.
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Investigators

Paul Ahlquist, John W. and Jeanne M. Rowe
Chair of Virology; UW—-Madison professor
of oncology and plant pathology

Randy Bartels, Biomedical Imaging;
UW-Madison professor of biomedical
engineering

Brian Bockelman, Research Computing

Dominique Brossard, Science
Communication; professor and chair,
UW-Madison life sciences communication

Juan Caicedo, Biomedical Imaging;
UW-Madison assistant professor of
biostatistics and medical informatics

Jason Cantor, Metabolism; UW-Madison
assistant professor of biochemistry
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Chair in Metabolism; UW—-Madison professor
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Biology; UW—Madison professor of genetics

Kevin Eliceiri, Biomedical Imaging;
UW-Madison associate professor of medical
physics and biomedical engineering

Jing Fan, Metabolism; UW—-Madison
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Virology; UW—-Madison associate professor
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M. Rowe Center for Research in Virology;
UW-Madison assistant professor of
biochemistry
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Phil Newmark, Regenerative Biology, Burnell
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UW-Madison professor of integrative
biology
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Kenneth Poss, Regenerative Biology;
UW-Madison professor of cell and
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Dietram Scheufele, Science
Communication; UW-Madison professor
of life sciences communication

Melissa Skala, Carol Skornica Chair in
Biomedical Imaging; UW—-Madison professor
of biomedical engineering

Megan Spurgeon, Virology; UW—-Madison
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Ron Stewart, Regenerative Biology

James Thomson, Emeritus, Regenerative
Biology; emeritus UW—Madison professor
of cell and regenerative biology

Morgridge Fellows
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Johan den Boon, John W. and Jeanne
M. Rowe Center for Research in Virology

Fei Sun, Regenerative Biology
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Chad Reinstra, Metabolism

Igor Slukvin, Regenerative Biology
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Andreas Velten, Biomedical Imaging
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Ming Yuan, Virology
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John Burris, Ph.D. President Emeritus,
Burroughs Wellcome Fund

John Durant, Ph.D. Emeritus Director,
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Harvey Cohen, M.D., Ph.D. Professor,
Department of Pediatrics, Stanford
University School of Medicine
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CEO, Morgridge Institute for Research;
UW-Madison professor emeritus
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Alumni Research Foundation

Eric Morgridge, B.A. Senior Manager,
Production Operations, Major League
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John Morgridge, MBA. Chairman Emeritus,
Cisco Systems

Tashia Morgridge, M.S. Author and

Retired Educator

Tess Morgridge Gardner, M.S.
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of Molecular and Cell Biology, University

of California, Berkeley

Rohit Bhargava, Ph.D. Grainger
Distinguished Chair in Engineering

and Professor; Director, Tissue
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