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< FE 3 >Researchers show that mutations in DNA can be corrected with short-term expression of
gene editing tools (medicalxpress.com)

Researchers show that mutations in DNA can
be corrected with short-term expression of
gene editing_; tools
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TITTTGGGTGGTITTT TITTT GGGCGGTTTTIT
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Left: Schematic drawing of the HGPS mutation correction by an adenine base editor (ABE),
created with Biorender. lllustration: Daniel Whisenant. Right: 21 year old patient with
Hutchinson-Gilford progeria syndrome. Credit: provided by The Progeria Research
Foundation; informed consent obtained by The Progeria Research Foundation

The most common mutation in the human genome is the C>T mutation, which
causes half of all genetic diseases resulting from point mutations. For example, the
one causing Hutchinson-Gilford progeria syndrome, a genetic disease in which over
90% have a C>T mutation. In a new study in Nature Communications, researchers at
Karolinska Institutet and the Institute for Basic Science in South Korea have shown
how short-term gene editing can be used to correct the mutation that causes
progeria.

"There are risks associated with previous usage of gene editing tools that are
integrated into the cell's DNA, and once a mutation has been corrected, the tools in
the cell are no longer needed," says Daniel Whisenant, Ph.D. student at the
Department of Biosciences and Nutrition (BioNut), Karolinska Institutet, and shared
first author of the study in Nature Communications.

"We used an adenine base editor (ABE) to correct the mutation in progeria," he
continues. "But we only expressed the tools we needed for a short time. It still turned
out to be sufficient to repair both differentiated and skin stem cells."

In this study, the researchers corrected the mutation in about 21-24% of the skin
cells by short-term ABE expression. After 4 weeks, they saw a residual positive
effect, where they found mutation corrected cells still present in the tissue and which
had also divided and spread into different areas of the skin. This indicates that the
corrected cells have gained functionality, are able to divide and contribute to
improving the skin's function.

Opens up new possibilities


https://medicalxpress.com/tags/skin+stem+cells/

Although the Hutchinson-Gilford progeria syndrome (HGPS) is a rare

disease causing the body to age faster than usual, it is well known and noticed,
mainly because studies of progeria can create an increased understanding of aging,
but also since children suffering from HGPS display common aging related
symptoms, such as cardiovascular disease. Consequently, research on HGPS can be
translated for common aging and age associated diseases. Currently, there is one
treatment available for children suffering from HGPS, but it is not a cure and the
benefits are limited. Therefore, new strategies to treat HGPS are needed.

"In this particular study, we have used gene editing to correct the mutation in the
skin, but in future studies, we want to test the method in other tissues," says Maria
Eriksson, Professor at the Department (BioNut), who led the study.

"A short-term expression, without detectable toxicity, also opens up the possibility of

adding the gene editing tools on several occasions and thus increasing the amount
of repaired cells," she says.

Explore further

Study offers hope of new treatment for progeria syndrome in children

More information: Daniel Whisenant et al, Transient expression of an adenine base editor
corrects the Hutchinson-Gilford progeria syndrome mutation and improves the skin
phenotype in mice, Nature Communications (2022). DOI: 10.1038/s41467-022-30800-y

Journal information: Nature Communications

Provided by Karolinska Institutet
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< E X >Evidence mounts for alternate origins of Alzheimer's disease plaques: Results could
explain why drugs designed to remove amyloid deposits have failed to stop disease --
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Evidence mounts for alternate origins of
Alzheimer's disease plaques

Results could explain why drugs designed to remove amyloid deposits have failed to stop
disease
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Source:

NYU Langone Health / NYU Grossman School of Medicine
Summary:

A breakdown in how brain cells rid themselves of waste precedes the buildup of debris-
filled plaques known to occur in Alzheimer's disease, a new study in mice shows.

FULL STORY

A breakdown in how brain cells rid themselves of waste precedes the
buildup of debris-filled plaques known to occur in Alzheimer's disease, a
new study in mice shows.

The field argued for decades that such plaques, containing the protein amyloid beta, built up
outside of cells as a crucial first step toward the brain damage observed in Alzheimer's disease.
Led by researchers at NYU Grossman School of Medicine and the Nathan Kline Institute, the
new study challenges this idea, known as the amyloid cascade hypothesis.

The lastest study findings argue instead that neuronal damage characteristic of Alzheimer's
disease takes root inside cells and well before these thread-like amyloid plaques fully form and
clump together in the brain.

Publishing as the cover article in the journal Nature Neuroscience online June 2, the study traced
the root dysfunction observed in mice bred to develop Alzheimer's disease to the brain cells'
lysosomes. These are small sacs inside every cell, filled with acidic enzymes involved in the
routine breakdown, removal, and recycling of metabolic waste from everyday cell reactions, as
well as from disease. Lysosomes are also key, researchers note, to breaking down and
disposing of a cell's own parts when the cell naturally dies.

As part of the study, researchers tracked decreasing acid activity inside intact mouse cell
lysosomes as the cells became injured in the disease. Imaging tests developed at NYU Langone
Health and Nathan Kline (to track cellular waste removal) showed that certain brain cell
lysosomes became enlarged as they fused with so-called autophagic vacuoles filled with waste
that had failed to be broken down. These autophagic vacuoles also contained earlier forms of
amyloid beta.

In neurons most heavily damaged and destined for early death as a result, the vacuoles pooled
together in "flower-like" patterns, bulging out from the cells' outer membranes and massing
around each cell's center, or nucleus. Accumulations of amyloid beta formed filaments inside the
cell, another hallmark of Alzheimer's disease. Indeed, researchers observed almost-fully formed
plaques inside some damaged neurons.

"Our results for the first time sources neuronal damage observed in Alzheimer's disease to
problems inside brain cells' lysosomes where amyloid beta first appears," says study lead
investigator Ju-Hyun Lee, PhD.

"Previously, the working hypothesis mostly attributed the damage observed in Alzheimer's
disease to what came after amyloid buildup outside of brain cells, not before and from within
neurons," says Lee, a research assistant professor in the Department of Psychiatry and NYU
Langone Health and research scientist at Nathan Kline.



"This new evidence changes our fundamental understanding of how Alzheimer's disease
progresses; it also explains why so many experimental therapies designed to remove amyloid
plagues have failed to stop disease progression, because the brain cells are already crippled
before the plaques fully form outside the cell,” says study senior investigator Ralph Nixon, MD,
PhD.

"Our research suggests that future treatments should focus on reversing the lysosomal
dysfunction and rebalancing acid levels inside the brain's neurons," says Nixon, a professor in
the Department of Psychiatry and the Department of Cell Biology at NYU Langone, as well as
director of the Center for Dementia Research at Nathan Kline.

Researchers say they are already working on experimental therapies to treat the lysosomal
problems observed in their studies.

A recent study (published in April in Science Advances) by the NYU Langone team sourced one
cause of the cell's waste disposal problems to a gene called PSEN1. The gene has long been
known to cause Alzheimer's disease, but its additional role in causing the illness (through
lysosomal dysfunction) is only now becoming clear.

Their recent work also showed that the neuronal damage in a PSEN1 mouse model of
Alzheimer's disease could be reversed by restoring proper acid levels in lysosomes.

This work is covered by United States Patent 9,265,735 that is directed to methods of treating
Alzheimer's disease based on reversing lysosomal de-acidification, the underlying cause of
waste buildup. The terms and conditions of the patent are being managed in accordance with the
policies of the health system.

According to the National Institute on Aging, more than 6 million Americans, most of them age 65
or older, have dementia, a progressive loss of thinking, remembering, and reasoning, due to
Alzheimer's disease.

Funding for these studies was provided by National Institute of Health grants PO1AG017617,
P50AG025688, and R0O1AG062376.

Besides Lee and Nixon, other NYU Langone and Nathan Kline study investigators involved in
this research are Dun-Sheng Yang, Chris Goulbourne, Eunju Im, Philip Stavrides, Ann Pensalfini,
Cynthia Bleiwas, Martin Berg, Chunfeng Huo, James Peddy, Monika Pawlik, Efrat Levy, and
Mala Rao. Additional co-investigators are Han Chan and Cedric Bouchet-Marquis, at Thermo-
Fisher Scientific in Hillsboro, Ore.; and Mathias Staufenbiel, at the University of Tubingen in
Germany.

Story Source:

Materials provided by NYU Langone Health / NYU Grossman School of Medicine. Note:
Content may be edited for style and length.

Journal Reference:

1. Lee, JH., Yang, DS., Goulbourne, C.N. et al. Faulty autolysosome acidification in
Alzheimer’s disease mouse models induces autophagic build-up of A in neurons,
yielding senile plaques. Nat Neurosci, 2022 DOI: 10.1038/s41593-022-01084-8
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< FE 3> Color-changing mouse model allows researchers | EurekAlert!

NEWS RELEASE 6-JUN-2022

Color-changing mouse model allows
researchers to non-invasively study deep
tissues

Changing the color of mouse tissue helps scientists isolate and remove background noise
from blood flow to improve imaging technologies

Peer-Reviewed Publication

DUKE UNIVERSITY
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IMAGE: A COLOR-CHANGING MOUSE MODEL WAS DEVELOPED FOR DEEP-TISSUE ORGAN-SPECIFIC
OPTOGENETIC CONTROL (LEFT) AND PHOTOACOUSTIC IMAGING (RIGHT). view more

DURHAM, N.C. - Biomedical and genetic engineers at Duke University and the Albert
Einstein College of Medicine have developed a process to change the color of a mouse’s
tissue in imaging to better visualize its internal physiology.

The approach will help researchers isolate and remove sources of strong background noise
in biomedical images, giving them unprecedented access to observe, influence and image
biological processes with a swiftly developing imaging technique called photoacoustic
imaging. The research appeared May 19 in the journal Nature Communications.

As its name suggests, photoacoustic imaging (PA) uses both light and sound to capture
detailed images of cells, organs and other tissues throughout the body. The imaging process
sends a burst of laser light deep into tissue, causing cells to heat up and expand
instantaneously. This creates an ultrasonic wave that provides information about the
structure and composition of the targeted tissues and cells that can be translated into high-
resolution images.

But while the ultrasound component of photoacoustic imaging allows engineers to peer
deeper into tissue than traditional imaging, it also introduces a problem: background noise.

“If we want to image something like how a tumor is growing or shrinking, we have a hard
time seeing anything significant because the background ultrasound signals from flowing
blood drowns everything out,” said Junjie Yao, assistant professor of biomedical engineering
at Duke. “It's like trying to observe the stars in daylight -- the light from the sun overpowers
all other sources of light.”
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The new genetically engineered mouse model, developed by Yao and Vladislav Verkhusha,
professor of genetics at Einstein, gives researchers an efficient way to isolate and remove
this background noise.

To accomplish this, Verkhusha and his team introduced a specialized, light-sensitive
photoreceptor into the cells of their mouse model, called BphP1. Normally found in
bacteria, BphP1 is often used as a light-based research tool because it can switch between a
silent and active state when it is hit with a specific wavelength of light. These light-sensitive
proteins are useful for photoacoustic imaging because they can bond especially well with
biliverdin, a molecule that appears in high quantities in tissues but rarely appears in blood
cells.

Once these proteins were genetically introduced to their mouse model, the team
illuminated the entire animal with a specific wavelength of red light. This burst of light
activated the Bph1, causing the mouse to change colors. Next, they shined a wavelength of
near-infrared light on the mouse, causing the BphP1 to return to its silent state. Although
the change in color isn't visible to the naked eye, it could be observed using photoacoustic
imaging.

“The blood doesn't express this color-changing ability, so when we switch the animals back
and forth between the two colors, we know that the background noise from the blood won't
change,” said Yao. “Suddenly the noise becomes a constant component of the image, and
we can use a simple data processing method to remove it. This process made our imaging
system orders of magnitude more sensitive.”

As a proof of concept, the team imaged the liver, stomach, spleen and intestine to show
how different organs in the model expressed the photoreceptor. They saw that while all
organs appeared more clearly than with standard PA, the spleen and liver were especially
precise, as they had naturally higher levels of the biliverdin molecule for the BphP1 to bind
to. This improved detail enabled the team to monitor changes, like liver regeneration, more
precisely, and to track the efficacy of different protein delivery methods.

The new technique also allowed the team better study pregnancy in their mice, as BphP1
could bind directly to the embryos. The team was able to use PA to precisely identify seven
embryos from the surrounding vasculature and maternal organs.

Yao and Verkhusha are looking forward to expanding the uses of their mouse model. One
avenue of exploration involves studying the immune response to cancer therapies. Yao
hypothesizes that they could add BphP1 to cancer cells or immune cells and observe their
migration through the body and their response to treatment.



Outside of imaging, Verkhusha and his team will continue to explore how their model could
contribute optogenetic research, which involves using light to control cell activity.

“To me this project was a good marriage between biochemistry and imaging,” said Yao. “The
idea of a color-changing mouse is really exciting on its own, but I'm optimistic we can use
this mouse to do some magic.”

This work was supported by the National Institutes of Health (GM122567, EB028143,
NS111039, NS115581), the Academy of Finland (322226), and the Chan Zuckerberg Initiative
(226178). The major plasmids engineered in this study were deposited to Addgene non-
profit depository (#186186, #186187), and the developed loxP-BphP1 mice was donated to
the Jackson Laboratory (JAX #036061).

CITATION: “Optogenetic Manipulation and Photoacoustic Imaging Using a Near-Infrared
Transgenic Mouse Model,” Ludmila Kasatkina, Chenshuo, Mikhail Matlashov, Tri Vu, Mucong
Li, Andrii Kaberniuk, Junjie Yao and Vladislav Verkhusha. Nature Communications, May 19,
2022. DOI: 10.1038/s41467-022-30547-6
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New nanoparticles aid sepsis treatment in
mice
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Summary:

Sepsis, the body's overreaction to an infection, affects more than 1.5 million people and
kills at least 270,000 every year in the U.S. alone. The standard treatment of antibiotics
and fluids is not effective for many patients, and those who survive face a higher risk of
death. Researchers have reported a new nanoparticle-based treatment that delivers anti-
inflammatory molecules and antibiotics.

FULL STORY

Sepsis, the body's overreaction to an infection, affects more than 1.5 million
people and kills at least 270,000 every year in the U.S. alone. The standard
treatment of antibiotics and fluids is not effective for many patients, and
those who survive face a higher risk of death.

In new research published in the journal Nature Nanotechnology today, the lab of Shaoqgin
"Sarah" Gong, a professor with the Wisconsin Institute for Discovery at the University of
Wisconsin-Madison, reported a new nanoparticle-based treatment that delivers anti-inflammatory
molecules and antibiotics.

The new system saved the lives of mice with an induced version of sepsis meant to serve as a
model for human infections, and is a promising proof-of-concept for a potential new therapy,
pending additional research.

The new nanoparticles delivered the chemical NAD- or its reduced form NAD(H), a molecule that
has an essential role in the biological processes that generate energy, preserve genetic material
and help cells adapt to and overcome stress. While NAD(H) is well known for its anti-
inflammatory function, clinical application has been hindered because NAD(H) cannot be taken
up by cells directly.

"To enable clinical translation, we need to find a way to efficiently deliver NAD(H) to the targeted
organs or cells. To achieve this goal, we designed a couple of nanoparticles that can directly
transport and release NAD(H) into the cell, while preventing premature drug release and
degradation in the bloodstream," says Gong, who also holds appointments in the Department of
Biomedical Engineering and the UW School of Medicine and Public Health's Department of
Ophthalmology and Visual Sciences.

The interdisciplinary work was led by Gong along with Mingzhou Ye and Yi Zhao, two
postdoctoral fellows in the Gong lab. John-Demian Sauer, a professor in the Department of
Medical Microbiology and Immunology, also collaborated on the project.

Sepsis can be deadly in two phases. First, an infection begins in the body. The immune system
responds by creating drastic inflammation that impairs blood flow and forms blood clots, which
can cause tissue death and trigger a chain reaction leading to organ failure. Afterward, the body
overcorrects itself by suppressing the immune system, which in turn increases infection
susceptibility. Controlling complications caused by inflammation is vital in sepsis therapy.

The lipid-coated calcium phosphate or metal-organic framework nanoparticles designed by the
Gong lab can be used to co-deliver NAD(H) and antibiotics. Gong's lab tested the NAD(H)-



loaded nanopatrticles in multiple mouse models including endotoxemia, multidrug-resistant
pathogen-induced polymicrobial bacteremia, as well as a puncture-induced sepsis model with
secondary infection by a common illness-causing bacteria called P. aeruginosa.

The nanoparticle treatment performed much better than using NAD(H) alone. For instance, in an
endotoxemia mouse model, mice without any treatment or treated with free NAD(H) died within
two days. In contrast, mice treated with NAD(H)-loaded nanoparticles all survived. These animal
studies demonstrated that the NAD(H) nanoparticles can help maintain a healthy immune
system, support blood vessel function and prevent multiorgan injury.

This technology may pave the road for the development of a new clinical therapy for sepsis that
could also be applied in other inflammation-related scenarios, such as COVID-19 treatment. An
additional benefit of this therapy is the ability to treat infection with lower amounts of antibiotics,
which reduces their overuse. Further research in larger animal models will be necessary before
clinical trials in people could begin.

"The NAD(H) nanoparticles have the potential to treat many other diseases because NAD(H) is
involved with so many biological pathways. There is strong evidence for the use of NAD(H) as an
intervention or aid in critical illnesses," says Gong.

Story Source:

Materials provided by University of Wisconsin-Madison. Original written by Laura Red
Eagle. Note: Content may be edited for style and length.
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Mouse study shows gene therapy may correct
creatine deficiency disorder

Therapy from UCLA researcher could hold promise in fighting rare disease
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A new study in mice finds that a gene therapy developed by a UCLA researcher appears to
correct a rare creatine deficiency disorder that commonly results in intellectual disabilities,
problems with speech, involuntary movements and recurrent seizures. The treatment
potentially could represent an improvement upon available therapy for the inheritable
disorder, known as guanidinoacetate methyltransferase deficiency (GAMT).

Researchers found their gene therapy approach increased creatine in treated mice to
normal levels and reduced toxic levels of guanidinoacetic acid (GAA), which is implicated in
the pathology of the disease.

BACKGROUND

Creatine plays an important role in regulating the body's energy, particularly in muscle and
the brain. GAMT is one of several creatine deficiency disorders, and it occurs in an estimated
1in 114,000 to 1 in 250,000 live births. The only therapy now available for GAMT patients is
a dietary treatment of high-dose creatine, which frequently has limited effectiveness and
leaves some patients at risk of recurrent seizures and other symptoms.

METHOD

The researchers altered a gene therapy viral vector system to carry a normal copy of GAMT,
which was administered intravenously to mice genetically modified to have GAMT
deficiency. Researchers studied the mice for one year to understand how the therapy
altered their biochemistry, brain metabolism and behavior.

IMPACT

Creatine levels and GAA levels were normalized in the blood of treated mice within 30 days.
Testing during the study period found the mice had normal creatine levels in the tissues and
organs studied by the researchers. GAA levels were normal in all but the kidney and brain,
though GAA in the brain was reduced by approximately 60%. Behavioral testing found brain
function in the treated mice was normalized compared to untreated mice. Brain metabolism
was also normalized, which was not found with the currently available diet-based therapy
when examined in mice.

“What we've been able to demonstrate is that adult mice treated with this therapy now have
normal cognitive activity, which was abnormal before the gene therapy,” said the
corresponding author of the study, Gerald S. Lipshutz, MD, of the UCLA Department of
Surgery and the Intellectual and Developmental Disabilities Research Center at the Jane and
Terry Semel Institute for Neuroscience and Human Behavior at UCLA. “While the human
brain and learning is more complex than that of the mouse, we would hope that
permanently lowering GAA toxin levels in the brain will lead to correction of cognitive and
behavioral abnormalities for human patients.”



The researchers plan to further refine their gene therapy approach with the goal of a lower
dose for effective treatment, which could translate to greater safety for afflicted patients.
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A new study in hamsters and human tissue samples provides a better understanding of
how the pandemic virus causes depression, anxiety, and the loss of concentration known
as 'brain fog' in patients that develop long COVID.

FULL STORY

A new study provides a better understanding of how the pandemic virus
causes depression, anxiety, and the loss of concentration known as "brain
fog" in patients that develop long COVID.

In most individuals, the virus, SARS-CoV-2, is successfully cleared by the immune system, but
some struggle with prolonged complications, the cause of which is unknown.

Led by researchers from NYU Grossman School of Medicine, the study, which examined
hamsters and human tissue samples, found that, well after the initial viral infection was over, the
most profound biological changes occur in the olfactory system, made up of the nasal cavity, the
specialized cells lining it, and the adjacent brain region that receives input on odors, the olfactory
bulb. While a recent study from the same lab showed how SARS-COV-2 infection hinders the
sense of smell by changing the activity of certain olfactory proteins (receptors), the new study
reveals how the sustained immune reaction in olfactory tissue affects brain centers that govern
emotion and cognition.

Published online June 7in Science Translational Medicine, the study is the first to show that
hamsters previously infected with SARS-CoV-2 develop a unique inflammatory response in
olfactory tissue, say the study authors. Unlike much of the COVID-19 research published to date,
this study benchmarked how the response to SARS-CoV-2 in hamsters compared to influenza A,
the virus responsible for the 'swine flu' pandemic in 2009. Specifically, the study found that while
the two viruses generated a similar response in the lungs, only SARS-CoV-2 triggered a chronic
immune response in the olfactory system that was still evident one month post-viral clearance.

This chronic inflammatory state seen with SARS-CoV-2 corresponded with an inrushing of
immune cells such as microglia and macrophages, which clean up debris left in the wake of the
dead and dying olfactory cell lining. They recycle that material but also trigger additional
production of cytokines, pro-inflammatory signaling proteins. This biology was also evident in
olfactory tissue taken from autopsies in patients that had recovered from initial COVID-19
infections, but had died of other causes.

"Given the systemic scope of its findings, this study suggests that the molecular mechanism
behind many long COVID-19 symptoms stems from this persistent inflammation while describing
an animal model close enough to human biology to be useful in the design of future treatments,"
says senior study author Benjamin tenOever, PhD, professor in the Departments of Medicine and
Microbiology at NYU Langone Health.

Systemic Effects



SARS-CoV-2 and influenza A virus naturally infect both hamsters and humans -- lasting
approximately 7-10 for both hosts, researchers say. In the current study, the authors looked at
genetic and tissue changes at 3, 14, and 31 days post-infection to examine both acute and
persistent responses to these infections. Previous studies had found that the golden hamster
model better copies the human biological response to SARS-COV-2 than mice, for instance, in
which infections require either that the virus or the mouse be altered for the infection to occur.

The research team found that SARS-COV-2, because of quirks in how the virus copies itself,
likely causes a stronger immune reaction than the same amount of influenza A, which may
explain the greater scarring caused by SARS-COV-2 in the lungs and kidneys of the hamsters 31
days after initial infection.

The findings also confirmed that the prolonged immune reactions seen in long COVID are
happening in tissues where the SARS-COV-2 virus is no longer present. One of the team's
theories is that damage from the initial infection has left behind dead cell remnants and viral RNA
fragments, which are causing prolonged inflammation. They also consider the possibility that the
extensive damage to the olfactory cell lining, responsible for the loss of smell seen with SARS-
CoV-2, might give bacteria access to cells to which they would not be normally exposed (e.g.
brain cells in the bulb), which would then trigger immune reactions.

Whatever the cause, the chronic immune response in olfactory tissues of SARS-CoV-2-infected
hamsters was accompanied by behavior changes the study authors tracked with established
tests. For instance, hamsters from the SARS-CoV-2 group were quicker to stop trying to swim, a
measure of depression, or to react to foreign items (marbles) in their cages, a behavior linked to
anxiety. Depression and anxiety are common attributes of long COVID, and these behavioral
abnormalities were found to correlate with unique changes to the brain cell biology, the
researchers say.

Beyond the brain, the authors examined the lungs a month after virus clearance and after each
acute lung infection. They found that in the aftermath of SARS-COV-2 the re-building of the
airways was significantly slower than with influenza A -- a result of COVID-19 causing in more
extensive damage. Examinations of tissue slides under a microscope also showed scaring in the
lung which was more widespread in SARS-COV-2-infected lungs, which could partly explain the
shortness of breath seen in some long COVID patients. The study also found that the
inflammatory response to SARS-COV-2 resulted in damage to the kidneys that lasted longer
than damage caused by influenza A virus infection.

Along with tenOever, study authors from the Department of Microbiology at NYU Langone Health
were first author Justin Frere, Kohei Oishi, llona Golynker, Maryline Panis, Shu Horiuchi, and
Rasmus Mgller. Other authors included Daisy Hoagland, now at Harvard University, and Randal
Serafini, Kerri Pryce, Jeffrey Zimering, Anne Ruiz, and Venetia Zachariou in the Department of
Neuroscience; as well as Jonathan Overdevest in the Department of Neurosurgery. Study
authors from Columbia University were Marianna Zazhytska, Albana Kodra, and Stavros
Lomvardas of Mortimer B. Zuckerman Mind, Brain and Behavior Institute; as well as Peter Canoll
of the Department of Pathology and Cell Biology. Study authors from Weill Cornell Medicine were
Alain Borczuk in the Department of Pathology and Laboratory Medicine, and Vasuretha Chandar,
Yaron Bram, and Robert Schwartz in the Department of Physiology, Biophysics, and Systems
Biology.

This work was funded through the generous support from the Zegar Family Foundation to the
tenOever lab and funding from National Institutes of Health grants NS111251, NSO86444, and
NS086444S1..

Story Source:

Materials provided by NYU Langone Health / NYU Grossman School of Medicine. Note:
Content may be edited for style and length.
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A new molecule synthesized by a University of Texas at Dallas researcher kills a broad
spectrum of hard-to-treat cancers, including triple-negative breast cancer, by exploiting a
weakness in cells not previously targeted by other drugs.

FULL STORY

A new molecule synthesized by a University of Texas at Dallas researcher
kills a broad spectrum of hard-to-treat cancers, including triple-negative
breast cancer, by exploiting a weakness in cells not previously targeted by
other drugs.

A study describing the research -- which was carried out in isolated cells, in human cancer tissue
and in human cancers grown in mice -- was published online June 2 in the journal Nature
Cancer.

Dr. Jung-Mo Ahn, a co-corresponding author of the study and a UT Dallas associate professor of
chemistry and biochemistry in the School of Natural Sciences and Mathematics, has been
passionate about his work designing small molecules that target protein-protein interactions in
cells for over a decade. Using an approach called structure-based rational drug design, he
previously developed potential therapeutic candidate compounds for treatment-resistant breast
cancer and for prostate cancer.

In the current work, Ahn and his colleagues tested a novel compound he synthesized called
ERX-41 for its effects against breast cancer cells, both those that contain estrogen receptors
(ERs) and those that do not. While there are effective treatments available for patients with ER-
positive breast cancer, there are few treatment options for patients with triple-negative breast
cancer (TNBC), which lacks receptors for estrogen, progesterone and human epidermal growth
factor 2. TNBC generally affects women under 40 and has poorer outcomes than other types of
breast cancer.

"The ERX-41 compound did not kill healthy cells, but it wiped out tumor cells regardless of
whether the cancer cells had estrogen receptors,” Ahn said. "In fact, it killed the triple-negative
breast cancer cells better than it killed the ER-positive cells.

"This was puzzling to us at the time. We knew it must be targeting something other than estrogen
receptors in the TNBC cells, but we didn't know what that was."

To investigate the ERX-41 molecule, Ahn worked with collaborators, including co-corresponding
authors Dr. Ganesh Raj, professor of urology and pharmacology at the Harold C. Simmons
Comprehensive Cancer Center at UT Southwestern Medical Center, as well as Dr. Ratna
Vadlamudi, professor of obstetrics and gynecology at UT Health San Antonio. Dr. Tae-Kyung
Lee, a former UTD research scientist in Ahn's Bio-Organic/Medicinal Chemistry Lab, was
involved in synthesizing the compound.

The researchers discovered that ERX-41 binds to a cellular protein called lysosomal acid lipase
A (LIPA). LIPA is found in a cell structure called the endoplasmic reticulum, an organelle that
processes and folds proteins.

"For a tumor cell to grow quickly, it has to produce a lot of proteins, and this creates stress on the
endoplasmic reticulum,” Ahn said. "Cancer cells significantly overproduce LIPA, much more so



than healthy cells. By binding to LIPA, ERX-41 jams the protein processing in the endoplasmic
reticulum, which becomes bloated, leading to cell death.”

The research team also tested the compound in healthy mice and observed no adverse effects.

"It took us several years to chase down exactly which protein was being affected by ERX-41.
That was the hard part. We chased many dead ends, but we did not give up,” Ahn said.

"Triple-negative breast cancer is particularly insidious -- it targets women at younger ages; it's
aggressive; and it's treatment resistant. I'm really glad we've discovered something that has the
potential to make a significant difference for these patients."

The researchers fed the compound to mice with human forms of cancerous tumors, and the
tumors got smaller. The molecule also proved effective at killing cancer cells in human tissue
gathered from patients who had their tumors removed.

They also found that ERX-41 is effective against other cancer types with elevated endoplasmic
reticulum stress, including hard-to-treat pancreatic and ovarian cancers and glioblastoma, the
most aggressive and lethal primary brain cancer.

"As a chemist, | am somewhat isolated from patients, so this success is an opportunity for me to
feel like what | do can be useful to society,” Ahn said.

Ahn is a joint holder of patents issued and pending on ERX-41 and related compounds, which
have been licensed to the Dallas-based startup EtiraRX, a company co-founded in 2018 by Ahn,
Raj and Vadlamudi. The company recently announced that it plans to begin clinical trials of ERX-
41 as early as the first quarter of 2023.

Ahn's research on this project is supported by the National Cancer Institute, part of the National
Institutes of Health (1IR01CA223828); the Cancer Prevention and Research Institute of Texas;
and The Welch Foundation.

In addition to researchers from UT Southwestern and UT Health San Antonio, other study
authors from Howard Hughes Medical Institute's Janelia Research Campus, Northwest A&F
University in China and the Medical College of Xiamen University in China contributed.

Story Source:

Materials provided by University of Texas at Dallas. Original written by Amanda
Siegfried. Note: Content may be edited for style and length.
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Breast cancer is one of the most common forms of cancer, according to the World
Health Organization (WHO). Each year, around 2.3 million people worldwide contract
the disease. If doctors detect breast cancer early enough, patients usually respond
well to treatment. However, things become much more difficult if the cancer has
already metastasized. Metastasis occurs when circulating cancer cells break away
from the original tumor, travel through the body via blood vessels and form new
tumors in other organs.

To date, cancer research has not paid much attention to the question of when
tumors shed metastatic cells. Researchers previously assumed that tumors release
such cells continuously. However, a new study by researchers at ETH Zurich, the
University Hospital Basel and the University of Basel has now come to a surprising
conclusion: circulating cancer cells that later form metastases mainly arise during
the sleep phase of the affected individuals. The results of the study have just been
published in the journal Nature.

Circadian rhythm-regulated hormones control metastasis

"When the affected person is asleep, the tumor awakens," summarizes study leader
Nicola Aceto, Professor of Molecular Oncology at ETH Zurich. During their study,
which included 30 female cancer patients and mouse models, the researchers found
that the tumor generates more circulating cells when the organism is asleep. Cells
that leave the tumor at night also divide more quickly and therefore have a higher
potential to form metastases, compared to circulating cells that leave the tumor
during the day.
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"Our research shows that the escape of circulating cancer cells from the original
tumor is controlled by hormones such as melatonin, which determine our rhythms of
day and night," says Zoi Diamantopoulou, the study's lead author and a postdoctoral
researcher at ETH Zurich.

Adjusting therapies to the tumor

In addition, the study indicates that the time in which tumor or blood samples are
taken for diagnosis may influence the findings of oncologists. It was an accidental
finding along these lines that first put the researchers on the right track, "Some of my
colleagues work early in the morning or late in the evening; sometimes they'll also
analyze blood at unusual hours," Aceto says with a smile. The scientists were
surprised to find that samples taken at different times of the day had very different
levels of circulating cancer cells.

Another clue was the surprisingly high number of cancer cells found per unit of
blood in mice compared to humans. The reason was that as nocturnal animals, mice
sleep during the day, which is when scientists collect most of their samples.

"In our view, these findings may indicate the need for healthcare professionals to
systematically record the time at which they perform biopsies," Aceto says. "It may
help to make the data truly comparable."

The researchers' next step will be to figure out how these findings can be
incorporated into existing cancer treatments to optimize therapies. As part of further
studies with patients, ETH Professor Nicola Aceto wants to investigate whether
different types of cancer behave similarly to breast cancer and whether existing
therapies can be made more successful if patients are treated at different times.
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