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CAR-T immune therapy attacks ovarian
cancer in mice with a single dose

Date:

August 3, 2023
Source:

University of lllinois at Urbana-Champaign, News Bureau
Summary:

CAR-T immune therapies could be effective against solid tumors if the right targets are
identified, a new study suggests. The researchers successfully deployed CAR-T in a
mouse model of ovarian cancer, a type of aggressive, solid-tumor cancer that has eluded
such therapies until now.



https://www.sciencedaily.com/releases/2023/08/230803141711.htm

FULL STORY

CAR-T immune therapies could be effective against solid tumors if the right
targets are identified, a new study led by University of Illinois Urbana-
Champaign researchers suggests. The researchers successfully deployed
CAR-T in a mouse model of ovarian cancer, a type of aggressive, solid-
tumor cancer that has eluded such therapies until now.

"Even with an advanced stage tumor model, even with a single dose, we saw strong anti-tumor
effects," said Diana Rose Ranoa, first author of the study published in the Journal of
ImmunoTherapy for Cancer. Ranoa is a postdoctoral researcher at the Carl R. Woese Institute
for Genomic Biology at Illinois. "There are still a lot of questions to be answered, but this study
shows that CAR-T can Kkill this type of cancer once it recognizes the right target.”

T cells are the white blood cells in the immune system that recognize and attack specific foreign
invaders to the body. CAR-T therapies use special molecular receptors, called chimeric antigen
receptors, that bind to cancer biomarkers. These CARs help a patient's own T cells target the
cancer in their body as though it were an outside invader.

While such therapies are effective against blood cancers such as leukemia and lymphoma,
cancers that produce solid tumors have remained difficult to treat with CAR-T immune therapies,
said study leader David Kranz, a professor emeritus of biochemistry at lllinois. He also is
affiliated with the Carl R. Woese Institute for Genomic Biology and with the Cancer Center at
lllinois.

"There aren't the same type of targets for these receptors on solid tumors that there are in blood
cancers, and it's very difficult to find a target that isn't found in healthy tissues as well," Kranz
said. "The other factor is that solid tumor cells have their own way of suppressing the immune
response to evade recognition by T cells and other immune cells. A lot of work is being done to
try to overcome those two barriers -- finding good targets and finding the right kind of CARs that
could recognize those targets."”

In the new study, the researchers focused on a carbohydrate found on the surface of solid tumor
cells, but not healthy cells. They developed CAR molecules with varying affinity for the molecule
and tested them first in ovarian cancer cell cultures, and then in live mice with ovarian cancer
tumors.

They found that the receptors with the highest affinity for the carbohydrate were highly effective
at helping T cells find and destroy the cancer, shrinking or eliminating tumors after just one
intravenous or injected dose -- and continuing to work for months or even more than a year after
the initial dose, extending the lives of the mice.

"We were surprised that the CAR-T treatment was able to do such a good job at regressing the
cancer, not just because it did it for a long period of time, but because we administered the
treatment at a late stage of cancer," Kranz said. "In almost all the studies that have been done in
the mouse models, you treat very early after you put the tumor in. We were treating well after
that, starting at stages like where it is usually diagnosed in human patients."

The researchers hope this and other distinctive factors of the study design may give their
treatment greater potential for clinical translation to humans. While the standard for cancer trials
in mice is to place human cancer cells in mice whose immune system has been compromised so
that the foreign cancer will grow, the lllinois study used mice with functioning immune systems,
but targeted a marker present in both mouse and human ovarian cancers.



"Setting up our model in immunocompetent mice allowed us to show how the CAR-T cells
behave in the presence of an intact host immune system and to demonstrate that these CARs do
not have toxic effects against healthy tissues. The treatment is very specific to the tumor,” Ranoa
said. "And now we have this CAR that we've demonstrated can kill mouse ovarian cancer -- and
it has been engineered to recognize the same target in human cancers. So human studies are
the logical next step for this line of research.”

The researchers plan to test their CAR-T regimen against human cancer cells cultures, as well
as continue searching for other possible targets for solid-tumor cancers and the CARs that could
find them.

"In this mouse model there was such a potency that it hopefully can be translated to human
patients,” Kranz said. "To get something so specific against the tumor that doesn't have major
side effects for the patient, that's the holy grail."

Story Source:

Materials provided by University of lllinois at Urbana-Champaign, News Bureau. Original
written by Liz Ahlberg Touchstone. Note: Content may be edited for style and length.

Journal Reference:
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Roy, David M Kranz. Single CAR-T cell treatment controls disseminated ovarian
cancer in a syngeneic mouse model. Journal for ImmunoTherapy of Cancer, 2023; 11
(5): e006509 DOI: 10.1136/jitc-2022-006509
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Laboratory research finds gluten caused brain
inflammation in mice

Date:
August 8, 2023

Source:



https://www.sciencedaily.com/releases/2023/08/230808110925.htm

University of Otago
Summary:

Researchers have found wheat gluten causes brain inflammation in mice.

FULL STORY

In what is believed to be a world first discovery, University of Otago
researchers have found wheat gluten causes brain inflammation in mice.

The research, led by Associate Professor Alex Tups, and published in the Journal of
Neuroendocrinology, may be of importance for human physiology.

"Mice are an excellent model to study human physiology. They have a very similar circulatory,
reproductive, digestive, hormonal and nervous system.

"So, it is quite possible that the same inflammation we found in mice could happen in humans."

The study investigated whether a standard diet, referred to as low fat diet (LFD), enriched with
4.5 per cent gluten (matching human average daily consumption), or a high fat diet (HFD),
enriched with 4.5 per cent gluten, alters body weight, metabolic markers or central inflammation
in male mice.

"Gluten, which is found in cereals such as wheat, rye and barley, makes up a major dietary
component in most western nations.

"While previous studies have shown gluten promotes body mass gain and inflammation in mice
in the enteric nervous system and gastrointestinal tract, we investigated the impact of gluten on
the brain."

While somewhat expectedly, the study confirmed a "moderate obesogenic effect of gluten when
fed to mice exposed to a high fat diet, for the first time we can report gluten-induced
hypothalamic (brain) inflammation," Associate Professor Tups says.

"The brain has two types of immune cells similar to macrophages in the blood. These are called
astrocytes and microglia. We found that gluten as well as HFD increases the number of those
immune cells. The effect of gluten added to normal diet increased the cell number to the same
extent as if mice were fed an HFD. When gluten was added to the HFD, the cell number went up
even further."

The hypothalamic region of the brain is vital for coordinating basic metabolic functions like body
weight regulation and blood sugar regulation.

"If gluten led to hypothalamic inflammation in humans and therefore brain damage, it can be bad
in the long run, such as increase in body weight and impaired blood sugar regulation. If these
effects became persistent they might exacerbate the risk of e.g. impaired memory function which
is linked to disturbed blood sugar regulation.

Why this is happening is not known, he says.

"This is entirely new and so we don't know yet why it is the case.



"It could be that digestion resistant components of wheat of gluten can lead to an immune
response as seen in celiac patients that then manifests in the brain. These are early days and we
need future studies to confirm whether this has implications for celiac or gluten sensitive people.”

However, Associate Professor Tups says the finding does not mean people should suddenly stop
eating gluten.

"We are not saying that gluten is bad for everyone. For gluten tolerant people to go entirely
gluten free may have health implications that may outweigh potential benefits. Often people don't
consume wholefoods and highly processed gluten free products are often low in fibre and high in
sugar.

"We are saying that future studies need to reveal whether our findings in mice are translatable to
humans and whether gluten-induced astro- and microgliosis may also develop in gluten sensitive
individuals."

Story Source:

Materials provided by University of Otago. Note: Content may be edited for style and length.

Journal Reference:

1. Mohammed Z. Rizwan, Romy Kerbus, Kaj Kamstra, Pramuk Keerthisinghe, Alexander
Tups. Dietary wheat gluten induces astro- and microgliosis in the hypothalamus of
male mice. Journal of Neuroendocrinology, 2023; DOI: 10.1111/jne.13326
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NEWS RELEASE 9-AUG-2023

YALE EMBARGOED NEWS: ‘Humanized’
liver in mice reveals roots of chronic diseases

Peer-Reviewed Publication

YALE UNIVERSITY

New Haven, Conn. — Yale researchers have created a functional “humanized” liver in living mice that
will help scientists find human—specific mechanisms for regulating cholesterol levels and potentially for

treating chronic liver diseases afflicting tens of millions of people in the United States.



https://www.eurekalert.org/news-releases/997880
https://www.eurekalert.org/releaseguidelines

The findings are published Aug. 9 in the journal Cell.

Chronic liver diseases such as alcoholic and non—alcoholic liver disease, cancer, viral hepatitis, fibrosis,
and cancer affect more than 1.5 billion people worldwide. In the U.S., an estimated 30 to 40% of the
population has been diagnosed with non—alcoholic fatty liver disease alone. Yet liver disease has been
difficult to study in animal models. The livers of mice, for instance, perform different functions than

those of humans.

“Inside the liver multiple human cell types talk in their own language,” said senior author Richard
Flavell, Sterling Professor of Immunobiology at Yale School of Medicine and investigator for the
Howard Hughes Medical Institute. “Mouse and human cells talk in different languages, but we have

enabled human liver cells to speak in their own language within living mice.”

For the study, a team of scientists led by Eleanna Kaffe, an associate research scientist in Flavell’ s
Lab, used progenitor stem cells and mature cells known as hepatocytes from a human liver to create a
complete human liver in a mouse model. The humanized liver, researchers said, developed into similar
size—adjusted shape and carried out similar cellular functions as a healthy human liver. The cellular
functions in the humanized liver could also be manipulated to mimic human fibrosis and non—alcoholic

fatty liver disease, the researchers report.

The researchers also found that essential liver metabolism is controlled by activity in endothelial cells,
which line blood vessels that feed the liver. Those endothelial cells, they said, secrete a signhaling
molecule called Wnt which regulates cholesterol transport to hepatocytes for the synthesis of bile
acid. The transport of cholesterol to hepatocytes is an important mechanism that reduces excess

blood cholesterol levels in humans.

According to the researchers, the humanized liver model can be used immediately by drug companies

seeking to assess safety of experimental drugs designed to treat chronic diseases.

“However, our long—term goal is to find ways to predict, prevent, and treat all liver diseases, which

take such a huge toll on individuals,” the authors said.

JOURNAL

Cell
Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to

EurekAlert! by contributing institutions or for the use of any information through the EurekAlert system.
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|Researchers reverse hearing loss in mice



https://medicalxpress.com/news/2023-08-reverse-loss-mice.html
javascript:void(0)
http://www.kcl.ac.uk/

Spns2imia Tamoxifen induced R26FPoER
FRT loxP FRT loxP loxP loxP loxP

4 x —[HIEEH> T -
spn32!m1c

cRT loxP loxP ﬁamoxifan injection at P14 or P17 or P21 or P28

H a4
<

~ N > 4
Spns2 F Mut R Spns2 R

B
o) Pre-TMX injection ABR Repeated ABRs &P >
; i
f
8

'Flp recombination site B> Cre recombination site D Exon (coding DNA)

and TM).< injection i
1

1 1
: N 2 5 6

r L
| @ “~  weeks weeks weeks

P e —
OO0 w

(A) Diagram showing the design of the Spns2t™and Spns2t alleles. Yellow boxes show exons,
green triangles show FRT sites, brown triangles show loxP sites, blue and green boxes show the
neomycin resistance and LacZ genes, and arrows marked F and R indicate the locations of the
genotyping primer sites. Upon tamoxifen injection, in the mice carrying the R26™°f% allele, the Flpo
recombinase induces recombination between the FRT sites, and the mutagenic cassette is deleted,
resulting in the generation of the Spns2t allele which is functional. (B) Diagram showing the
experimental design of this study, using 2 wk as the starting time point as an example. ABRs were
recorded at P14, P17, P21, or P28 prior to intraperitoneal tamoxifen injection (TMX, dose 0.2 mg/qg).
Repeated ABR tests were performed up to 8 wk old when the EP was also measured as a terminal
procedure. Diagram generated in BioRender. Credit: Proceedings of the National Academy of
Sciences (2023). DOI: 10.1073/pnas.2307355120

New research from The Institute of Psychiatry, Psychology & Neuroscience (IoPPN) at
King's College London has successfully reversed hearing loss in mice.

The research, titled “Reversal of an existing hearing loss by gene activation in

Spns2 mutant mice” and published in Proceedings of the National Academy of Sciences,
used a genetic approach to fix deafness in mice with a defective Spns2 gene, restoring
their hearing abilities in low and middle frequency ranges. Researchers say this proof—of—
concept study suggests that hearing impairment resulting from reduced gene activity may

be reversible.

Moer than half of adults in their 70s experience significant hearing loss. Impaired hearing
is associated with an increased likelihood of experiencing depression and cognitive
decline, as well as being a major predictor of dementia. While hearing aids and cochlear
implants may be useful, they do not restore normal hearing function, and neither do they
halt disease progression in the ear. There is a significant unmet need for medical

approaches that slow down or reverse hearing loss.
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Researchers in this study bred mice with an inactive Spns2 gene. Mice were then
provided with a special enzyme at differing ages to activate the gene after which their
hearing improved. This was found to be most effective when Spns2 was activated at a
young age, with the positive effects of gene activation becoming less potent the longer
the researchers waited to provide the intervention.

“Degenerative diseases such as progressive hearing loss are often believed to be
irreversible, but we have shown that at least one type of inner ear dysfunction can be
reversed. We used a genetic method to show this reversal as a proof—-of—-concept in mice,
but the positive results should encourage research into methods like gene therapy or
drugs to reactivate hearing in people with a similar type of hearing loss, “says Professor
Karen Steel, professor of sensory function at King's IoPPN and the study’s senior author.

Dr. Elisa Martelletti, the study’s first author from King's IoPPN said, “Seeing the once—
deaf mice respond to sounds after treatment was truly thrilling. It was a pivotal moment,
demonstrating the tangible potential to reverse hearing loss caused by defective genes.
This groundbreaking proof—of—concept study unlocks new possibilities for future research,
sparking hope for the development of treatments for hearing loss.”

More information: Elisa Martelletti et al, Reversal of an existing hearing loss by gene
activation in Spns2 mutant mice, Proceedings of the National Academy of
Sciences (2023). DOI: 10.1073/pnas.2307355120

Journal information: Proceedings of the National Academy of Sciences

Provided by King's College London

Explore further

Gene therapy rescues hearing for the first time in aged mouse models
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How cold temperatures trigger the brain to
boost appetite

Date:

August 16, 2023
Source:

Scripps Research Institute
Summary:

Scientists' discovery could lead to new weight loss and metabolic health treatments.


https://www.sciencedaily.com/releases/2023/08/230816114222.htm

FULL STORY

Neuroscientists at Scripps Research have identified brain circuits that make
mammals want to eat more when they are exposed to cold temperatures.

Mammals automatically burn more energy to maintain normal body temperature when exposed
to cold. This cold-activated increase in energy expenditure triggers an increase in appetite and
feeding, although the specific mechanism controlling this had been unknown. In the new study,
reported on August 16, 2023, in Nature, the researchers identified a cluster of neurons that work
as a "switch" for this cold-related, food-seeking behavior in mice. The discovery could lead to
potential therapeutics for metabolic health and weight loss.

"This is a fundamental adaptive mechanism in mammals and targeting it with future treatments
might allow the enhancement of the metabolic benefits of cold or other forms of fat burning," says
study senior author Li Ye, PhD, associate professor and the Abide-Vividion Chair in Chemistry
and Chemical Biology at Scripps Research.

The study's first author was Ye Lab postdoctoral research associate Neeraj Lal, PhD.

Because exposure to cold leads to enhanced energy burning to stay warm, cold water immersion
and other forms of "cold therapy" have been explored as methods for losing weight and
improving metabolic health. One drawback of cold therapies is that humans' evolved responses
to cold are not designed to cause weight loss (an effect that could have been fatal during the
frequent periods of food scarcity in pre-modern times). Cold, like dieting and exercise, increases
appetite to counteract any weight-loss effect. In the study, Ye and his team set out to identify the
brain circuitry that mediates this cold-induced appetite increase.

One of their first observations was that, with the onset of cold temperatures (from 73F to 39F),
mice increase their food seeking only after a delay of about six hours, suggesting this behavioral
change is not simply a direct result of cold sensing.

Using techniques called whole-brain clearing and light sheet microscopy, the researchers
compared the activity of neurons across the brain during cold versus warm conditions. Soon they
made a key observation: While most of the neuronal activity across the brain was much lower in
the cold condition, portions of a region called the thalamus showed higher activation.

Eventually, the team zeroed in on a specific cluster of neurons called the xiphoid nucleus of the
midline thalamus, showing that activity in these neurons spiked under cold conditions just before
the mice stirred from their cold-induced torpor to look for food. When less food was available at
the onset of the cold condition, the activity increase in the xiphoid nucleus was even greater --
suggesting that these neurons respond to a cold-induced energy deficit rather than cold itself.

When the researchers artificially activated these neurons, the mice increased their food-seeking,
but not other activities. Similarly, when the team inhibited the activity of these neurons, the mice
decreased their food-seeking. These effects appeared only under the cold condition, implying
that cold temperatures provide a separate signal that must also be present for appetite changes
to occur.

In a last set of experiments, the team showed that these xiphoid nucleus neurons project to a
brain region called the nucleus accumbens -- an area long known for its role in integrating reward
and aversion signals to guide behavior, including feeding behavior.

Ultimately, these results may have clinical relevance, Ye says, for they suggest the possibility of
blocking the usual cold-induced appetite increase, allowing relatively simple cold exposure
regimens to drive weight loss much more efficiently.



"One of our key goals now is to figure out how to decouple the appetite increase from the
energy-expenditure increase," he says. "We also want to find out if this cold-induced appetite-
increase mechanism is part of a broader mechanism the body uses to compensate for extra
energy expenditure, for example after exercise."

"Xiphoid nucleus of the midline thalamus controls cold-induced food seeking" was co-authored
by Neeraj Lal, Samarth Aggarwal, Alan Zhang, Kristina Wang, Tianbo Qi, Zhengyuan Pang,
Dong Yang, Victoria Nudell, and Li Ye, all of Scripps Research; Phuong Le and Gene Yeo of the
University of California -- San Diego; and Alexander Banks of Beth Israel Deaconess Medical
Center.

Funding was provided by the National Institutes of Health (DP2DK128800, DK114165,
DK124731, DK134609, MH132570), the Dana Foundation, the Whitehall Foundation, the Baxter
Foundation and the Abide-Vividion Endowment.

Story Source:

Materials provided by Scripps Research Institute. Note: Content may be edited for style and
length.

Journal Reference:

1. Neergj K. Lal, Phuong Le, Samarth Aggarwal, Alan Zhang, Kristina Wang, Tianbo Qi,
Zhengyuan Pang, Dong Yang, Victoria Nudell, Gene W. Yeo, Alexander S. Banks, Li
Ye. Xiphoid nucleus of the midline thalamus controls cold-induced food
seeking. Nature, 2023; DOI: 10.1038/s41586-023-06430-9
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Intermittent fasting improves Alzheimer's
pathology, study shows

Mice on a time-restricted feeding schedule had better memory and less accumulation of amyloid
proteins in the brain compared to controls

Date:
August 21, 2023
Source:
University of California - San Diego

Summary:


https://www.sciencedaily.com/releases/2023/08/230821153213.htm
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New results suggest that intermittent fasting could be an effective treatment approach for
Alzheimer's disease. Mice fed on a time-restricted schedule had better memory and less
accumulation of amyloid proteins in the brain compared to controls.

FULL STORY

One of the hallmarks of Alzheimer's disease is disruption to the body's
circadian rhythm, the internal biological clock that regulates many of our
physiological processes. Nearly 80% of people with Alzheimer's experience
these issues, including difficulty sleeping and worsening cognitive function
at night. However, there are no existing treatments for Alzheimer's that
target this aspect of the disease.

A new study from researchers at University of California San Diego School of Medicine has
shown in mice that it is possible to correct the circadian disruptions seen in Alzheimer's disease
with time-restricted feeding, a type of intermittent fasting focused on limiting the daily eating
window without limiting the amount of food consumed.

In the study, published August 21, 2023 in Cell Metabolism, mice that were fed on a time-
restricted schedule showed improvements in memory and reduced accumulation of amyloid
proteins in the brain. The authors say the findings will likely result in a human clinical trial.

"For many years, we assumed that the circadian disruptions seen in people with Alzheimer's are
a result of neurodegeneration, but we're now learning it may be the other way around -- circadian
disruption may be one of the main drivers of Alzheimer's pathology," said senior study author
Paula Desplats, PhD, professor in the Department of Neurosciences at UC San Diego School of
Medicine. "This makes circadian disruptions a promising target for new Alzheimer's treatments,
and our findings provide the proof-of-concept for an easy and accessible way to correct these
disruptions."

Alzheimer's disease affects more than 6 million Americans, and it is considered by many to be
the biggest forthcoming health challenge in the United States. People with Alzheimer's
experience a variety of disruptions to their circadian rhythms, including changes to their
sleep/wake cycle, increased cognitive impairment and confusion in the evenings, and difficulty
falling and staying asleep.

"Circadian disruptions in Alzheimer's are the leading cause of nursing home placement,” said
Desplats. "Anything we can do to help patients restore their circadian rhythm will make a huge
difference in how we manage Alzheimer's in the clinic and how caregivers help patients manage
the disease at home."

Boosting the circadian clock is an emerging approach to improving health outcomes, and one
way to accomplish this is by controlling the daily cycle of feeding and fasting. The researchers
tested this strategy in a mouse model of Alzheimer's disease, feeding the mice on a time-
restricted schedule where they were only allowed to eat within a six-hour window each day. For
humans, this would translate to about 14 hours of fasting each day.

Compared to control mice who were provided food at all hours, mice fed on the time-restricted
schedule had better memory, were less hyperactive at night, followed a more regular sleep
schedule and experienced fewer disruptions during sleep. The test mice also performed better on



cognitive assessments than control mice, demonstrating that the time-restricted feeding schedule
was able to help mitigate the behavioral symptoms of Alzheimer's disease.

The researchers also observed improvements in the mice on a molecular level. In mice fed on a
restricted schedule, the researchers found that multiple genes associated with Alzheimer's and
neuroinflammation were expressed differently. They also found that the feeding schedule helped
reduce the amount of amyloid protein that accumulated in the brain. Amyloid deposits are one of
the most well-known features of Alzheimer's disease.

Because the time-restricted feeding schedule was able to substantially change the course of
Alzheimer's in the mice, the researchers are optimistic that the findings could be easily
translatable to the clinic, especially since the new treatment approach relies on a lifestyle change
rather than a drug.

"Time-restricted feeding is a strategy that people can easily and immediately integrate into their
lives," said Desplats. "If we can reproduce our results in humans, this approach could be a
simple way to dramatically improve the lives of people living with Alzheimer's and those who care
for them."

Co-authors of the study include: Daniel S. Whittaker, Laila Akhmetova, Daniel Carlin, Haylie
Romero and David K. Welsh, all at UC San Diego, and Christopher S. Colwell at UCLA.

This study was funded, in part, by the National Institute on Aging (grants AG061831 and
5T32AG066596-02) and the National Insititute of Neurological Disorders and Stroke (grant
P30NS047101).
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Christopher S. Colwell, Paula Desplats. Circadian modulation by time-restricted
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Alzheimer’s disease. Cell Metabolism, 2023; DOI: 10.1016/j.cmet.2023.07.014
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NEWS RELEASE 22-AUG-2023

High-fat diets alter gut bacteria, boosting
colorectal cancer risk in mice

Salk scientists pinpointed specific microbes and bile acids that become more prevalent in the
guts of mice fed high-fat diets

Peer-Reviewed Publication

SALK INSTITUTE
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CREDIT: SALK INSTITUTE

LA JOLLA (August 22, 2023)—The prevalence of colorectal cancer in people under the age of
50 has risen in recent decades. One suspected reason: the increasing rate of obesity and
high-fat diets. Now, researchers at the Salk Institute and UC San Diego have discovered how
high-fat diets can change gut bacteria and alter digestive molecules called bile acids that are
modified by those bacteria, predisposing mice to colorectal cancer.

In the study, published in Cell Reports on August 22, 2023, the team found increased levels of
specific gut bacteria in mice fed high-fat diets. Those gut bacteria, they showed, alter the
composition of the bile acid pool in ways that cause inflammation and affect how quickly
intestinal stem cells replenish. Bile acids are molecules produced by the liver and used by
the gut to help digest food and absorb cholesterol, fats, and nutrients.

“The balance of microbes in the gut is shaped by diet, and we are discovering how
alterations in the gut microbial population (the gut microbiome) can create problems that
lead to cancer,” says co-senior author and Professor Ronald Evans, director of Salk's Gene
Expression Laboratory. “This paves the way toward interventions that decrease cancer risk.”


https://www.eurekalert.org/multimedia/995763
https://www.eurekalert.org/multimedia/995763
https://www.eurekalert.org/multimedia/995763
https://www.salk.edu/scientist/ronald-evans/
https://www.eurekalert.org/multimedia/995763

In 2019, Evans and his colleagues showed in mice how high-fat diets boosted the overall bile

acid levels. The shift in bile acids, they found, shut down a key protein in the gut—called the
Farnesoid X receptor (FXR)—and increased the prevalence of cancer.

However, there were still missing links in the story, including how the gut microbiome and
bile acids are changed by high-fat diets.

In the new work, Evans’ group teamed up with the labs of Rob Knight and Pieter Dorrestein
at UC San Diego to examine the microbiomes and metabolomes—collections of dietary and
microbially derived small molecules—in the digestive tracks of animals on high-fat diets.
They studied mice with a genetic mutation that makes them more susceptible to colorectal
tumors.

The scientists discovered that although mice fed high-fat diets had more bile acids in their
guts, it was a less diverse collection with a higher prevalence of certain bile acids that had
been changed by gut bacteria. They also showed that these modified bile acids affected the
proliferation of stem cells in the intestines. When these cells don't replenish frequently, they
can accumulate mutations—a key step toward encouraging the growth of cancers, which
often arise from these stem cells.

“We are only just beginning to understand these bacterially-conjugated bile acids and their
roles in health and disease,” says co-author Michael Downes, a staff scientist at Salk.

There were also striking differences in the microbiomes of the mice on high-fat diets: the
collections of gut bacteria in these mice’s digestive tracts were less diverse and contained
different bacteria than the microbiomes of mice not on high-fat diets. Two of these
bacteria—Ileibacterium valens and Ruminococcus gnavus—were able to produce these
modified bile acids.


https://www.salk.edu/news-release/salk-scientists-uncover-how-high-fat-diet-drives-colorectal-cancer-growth/
https://www.salk.edu/news-release/salk-scientists-uncover-how-high-fat-diet-drives-colorectal-cancer-growth/

The scientists were surprised to discover that a high-fat diet actually had a greater impact
on the microbiome and modified bile acids than a genetic mutation that increases cancer
susceptibility in the animals.

“We've pinpointed how high-fat diet influences the gut microbiome and reshapes the bile
acids pool, pushing the gut into an inflamed, disease-associated state,” says co-first author
Ting Fu, a former postdoctoral fellow in the Evans lab.

The researchers believe high-fat diets change the composition of the microbiome,
encouraging the growth of bacteria like /. valens and R. gnavus. In turn, that boosts levels of
modified bile acids. In a vicious cycle, those bile acids create a more inflammatory
environment that can further change the makeup of gut bacteria.

“We've deconstructed why high-fat diets aren’t good for you, and identified specific strains
of microbes that flare with high-fat diets,” says Evans, March of Dimes Chair in Molecular
and Developmental Biology. “By knowing what the problem is, we have a much better idea
of how to prevent and reverse it.”

In the future, the team will study how quickly the microbiome and bile acids change after an
animal begins eating a high-fat diet. They also plan to study ways to reverse the cancer-
associated effects of a high-fat diet by targeting FXR—the protein that they previously
discovered to be associated with bile acid changes.

Other authors of the paper are Tae Gyu Oh, Justin L McCarville, Fritz Cayabyab, Mingxiao He,
Ruth T. Yu, Annette Atkins, and Janelle Ayres of Salk; Gibraan Rahman, Hui Zhi, Zhenjiang Xu,
Anupriya Tripathi, Cameron Martino, Qiyun Zhu, Fernando Vargas, and Manuela Raffatellu
of UC San Diego; Tao Huan, Jian Guo, Brian Low, and Shipei Xing of University of British
Columbia; and Sally Coulter and Christopher Liddle of University of Sydney.

The work was supported by grants from the National Cancer Institute (CA014195), the
National Institutes of Health (CA265762-01, DP1 AT010885, Al126277, AI145325, Al154644,
Al114625, PO1HL147835, RO1DK057978), the collaborative microbial metabolite center



(1U24DK133658-54701), a UC San Diego Postdoc Microbiome Center Seed Pilot Grant, a
Hewitt Medical Foundation Fellowship, a Salk Alumni Fellowship, a Crohn's & Colitis
Foundation (CCFA) Visiting IBD Research Fellowship, the Lustgarten Foundation (122215393
02), the NOMIS Foundation, a SWCRF Investigator Award, the David C. Copley Foundation,
the Wasily Family Foundation, the Don and Lorraine Freeberg Foundation, and the
Burroughs Wellcome Fund.

About the Salk Institute for Biological Studies:

Unlocking the secrets of life itself is the driving force behind the Salk Institute. Our team of
world-class, award-winning scientists pushes the boundaries of knowledge in areas such as
neuroscience, cancer research, aging, immunobiology, plant biology, computational biology,
and more. Founded by Jonas Salk, developer of the first safe and effective polio vaccine, the
Institute is an independent, nonprofit research organization and architectural landmark:
small by choice, intimate by nature, and fearless in the face of any challenge. Learn more

at www.salk.edu.
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Longevity gene from naked mole rats extends
lifespan of mice



https://www.sciencedaily.com/releases/2023/08/230823165402.htm

The successful transfer of a gene that produces HMW-HA paves the way for improving the health
and lifespan of humans, too.

Date:
August 23, 2023

Source:
University of Rochester

Summary:
In a groundbreaking endeavor, researchers have successfully transferred a longevity
gene from naked mole rats to mice, resulting in improved health and an extension of the
mouse's lifespan. The research opens exciting possibilities for unlocking the secrets of
aging and extending human lifespan.

FULL STORY

In a groundbreaking endeavor, researchers at the University of Rochester
have successfully transferred a longevity gene from naked mole rats to
mice, resulting in improved health and an extension of the mouse's
lifespan.

Naked mole rats, known for their long lifespans and exceptional resistance to age-related
diseases, have long captured the attention of the scientific community. By introducing a specific
gene responsible for enhanced cellular repair and protection into mice, the Rochester
researchers have opened exciting possibilities for unlocking the secrets of aging and extending
human lifespan.

"Our study provides a proof of principle that unique longevity mechanisms that evolved in long-
lived mammalian species can be exported to improve the lifespans of other mammals," says
Vera Gorbunova, the Doris Johns Cherry Professor of biology and medicine at Rochester.
Gorbunova, along with Andrei Seluanov, a professor of biology, and their colleagues, report in a
study published in Nature that they successfully transferred a gene responsible for making high
molecular weight hyaluronic acid (HMW-HA) from a naked mole rat to mice. This led to improved
health and an approximate 4.4 percent increase in median lifespan for the mice.

A unique mechanism for cancer resistance

Naked mole rats are mouse-sized rodents that have exceptional longevity for rodents of their
size; they can live up to 41 years, nearly ten times as long as similar-size rodents. Unlike many
other species, naked mole rats do not often contract diseases -- including neurodegeneration,
cardiovascular disease, arthritis, and cancer -- as they age. Gorbunova and Seluanov have
devoted decades of research to understanding the unique mechanisms that naked mole rats use
to protect themselves against aging and diseases.

The researchers previously discovered that HMW-HA is one mechanism responsible for naked
mole rats' unusual resistance to cancer. Compared to mice and humans, naked mole rats have



about ten times more HMW-HA in their bodies. When the researchers removed HMW-HA from
naked mole rat cells, the cells were more likely to form tumors.

Gorbunova, Seluanov, and their colleagues wanted to see if the positive effects of HMW-HA
could also be reproduced in other animals.

Transferring a gene that produces HMW-HA

The team genetically modified a mouse model to produce the naked mole rat version of the
hyaluronan synthase 2 gene, which is the gene responsible for making a protein that produces
HMW-HA. While all mammals have the hyaluronan synthase 2 gene, the naked mole rat version
seems to be enhanced to drive stronger gene expression.

The researchers found that the mice that had the naked mole rat version of the gene had better
protection against both spontaneous tumors and chemically induced skin cancer. The mice also
had improved overall health and lived longer compared to regular mice. As the mice with the
naked mole rat version of the gene aged, they had less inflammation in different parts of their
bodies -- inflammation being a hallmark of aging -- and maintained a healthier gut.

While more research is needed on exactly why HMW-HA has such beneficial effects, the
researchers believe it is due to HMW-HA's ability to directly regulate the immune system.

A fountain of youth for humans?

The findings open new possibilities for exploring how HMW-HA could also be used to improve
lifespan and reduce inflammation-related diseases in humans.

"It took us 10 years from the discovery of HMW-HA in the naked mole rat to showing that HMW-
HA improves health in mice," Gorbunova says. "Our next goal is to transfer this benefit to
humans."

They believe they can accomplish this through two routes: either by slowing down degradation of
HMW-HA or by enhancing HMW-HA synthesis.

"We already have identified molecules that slow down hyaluronan degradation and are testing
them in pre-clinical trials,” Seluanov says. "We hope that our findings will provide the first, but not
the last, example of how longevity adaptations from a long-lived species can be adapted to
benefit human longevity and health.”
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