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< X >Molecular switch requlates fat burning in mice -- ScienceDaily

|Molecular switch regulates fat burning in mice

Date:

August 2, 2021
Source:

Beth Israel Deaconess Medical Center
Summary:

New research demonstrates a metabolic regulatory molecule called Them1 prevents fat
burning in cells by blocking access to their fuel source. The study may contribute to the
development of a new type of obesity treatment.
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https://www.sciencedaily.com/releases/2021/08/210802140132.htm

FULL STORY

Linked to serious health problems including cancer, diabetes and
cardiovascular disease, obesity affects more than a third of adults in the
United States. Presently, there are few safe and effective nonsurgical
therapeutic interventions available to patients with obesity.

Now, a multi-disciplinary team of researchers has demonstrated that a metabolic regulatory
molecule called Them1 prevents fat burning in cells by blocking access to their fuel source. Led
by microscopy experts at Beth Israel Deaconess Medical Center (BIDMC) and metabolism
experts at Weill Cornell Medicine and NewY ork-Preshyterian, the study may contribute to the
development of a new type of obesity treatment. The team's findings were published June 9

in Nature Communications.

To help explain how the protein Them1 turns off heat production, BIDMC's cell biology and
microscopy expert, Susan Hagen, PhD, associate vice-chair for research in the Department of
Surgery at BIDMC, and Yue Li, PhD, a postdoctoral researcher in her laboratory, used light and
electron microscopy to observe Them1 in action in mouse brown fat cells grown in the laboratory.

"Them1l is an interesting molecule,” said Hagen. "If you inhibit or block its expression,
metabolism increases and that reduces body weight."

The experiments showed that when the cells are stimulated to burn fat, a chemical modification
causes Theml1 molecules to spread out, or diffuse, throughout the cell. This frees the cellular
powerhouses called mitochondria to efficiently turn the cell's fat stores into energy. But when the
stimulation stops, Them1 molecules quickly reorganize into a structure called a biomolecular
condensate. Situated between the mitochondria and the fats they use as fuel, the condensed
Them1 molecules limit energy production.

"It turned out to be so incredibly interesting," said Hagen, who is also director of Microscopy and
Histology Core Facilities at BIDMC and associate professor of surgery at Harvard Medical
School. "We asked other microscopy experts whether they had ever seen anything like the
unusual images we found in resting cells. Using very sophisticated electron microscopy
technigues, we were able to show -- for the first time, as far as we know -- what the bimolecular
condensate looks like in electron microscopy."

"The study explains a new mechanism that regulates metabolism," said David Cohen, chief of
the Division of Gastroenterology and Hepatology at Weill Cornell Medicine and NewY ork-
Presbyterian/Weill Cornell Medical Center and the Vincent Astor Distinguished Professor of
Medicine at Weill Cornell Medicine. "Them1 hacks the energy pipeline and cuts off the fuel
supply to the energy-burning mitochondria. Humans also have brown fat and produce more
Them1l in cold conditions, so the findings may have exciting implications for the treatment of
obesity."

Cohen and Hagen, both members of the Harvard Digestive Diseases Center, have been
collaborators since 1983. The current study -- supported in part by a five-year, multi-PI grant from
the National Institutes of Health -- also included collaborators with expertise in structural biology
from Emory University.

"This was the most fun | have ever had in science in my life," Hagen added. "Including multiple
primary investigators with different expertise gives you the power of doing things that you could
never do on your own."
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Co-authors included Yue Li, Samaksh Goyal, Lay-Hong Ang, and Mahnoor Baqgai of BIDMC;
Norihiro Imai, Hayley T. Nichols, Tibor I. Krisko of Weill Cornell; Blaine R. Roberts, Matthew C.
Tillman, Anne M. Roberts, and Eric A. Ortlund of Emory University.

This work was supported by the National Institutes of Health (RO1 DK 103046, RO1 DK0488730
and NIHT32DK007533), the Harvard Digestive Disease Center (P30 DK034854) and the
National Institutes of Health shared-instrumentation grant program for the High Pressure Freezer
(S10 OD019988-01), the Pinnacle Research Award from the AAASLD Foundation, Weill Cornell
Department of Medicine Pre-Career Award, and an American Heart Association Postdoctoral
Fellowship, and a Research Science Institute/Center for Excellence in Education Summer
Research Fellowship.

Story Source:

Materials provided by Beth Israel Deaconess Medical Center. Original written by Terri
Janos. Note: Content may be edited for style and length.

Journal Reference:

1. Yue Li, Norihiro Imai, Hayley T. Nicholls, Blaine R. Roberts, Samaksh Goyal, Tibor I.
Krisko, Lay-Hong Ang, Matthew C. Tillman, Anne M. Roberts, Mahnoor Bagai, Eric A.
Ortlund, David E. Cohen, Susan J. Hagen. Thioesterase superfamily member 1
undergoes stimulus-coupled conformational reorganization to regulate
metabolism in mice. Nature Communications, 2021; 12 (1) DOI: 10.1038/s41467-021-
23595-x
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< FE X > Ultrasound remotely triggers immune cells to attack tumors in mice without toxic side

effects -- ScienceDaily

Ultrasound remotely triggers immune cells to
attack tumors in mice without toxic side
effects

Date:
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August 12, 2021
Source:

University of California - San Diego
Summary:

A new cancer immunotherapy pairs ultrasound with specially engineered CAR T cells to
destroy malignant tumors while sparing normal tissue. The new experimental therapy
significantly slowed down the growth of solid cancerous tumors in mice.

FULL STORY

Bioengineers at the University of California San Diego have developed a
cancer immunotherapy that pairs ultrasound with cancer-killing immune
cells to destroy malignant tumors while sparing normal tissue.

The new experimental therapy significantly slowed down the growth of solid cancerous tumors in
mice.

The team, led by the labs of UC San Diego bioengineering professor Peter Yingxiao Wang and
bioengineering professor emeritus Shu Chien, detailed their work in a paper published Aug. 12
in Nature Biomedical Engineering.

The work addresses a longstanding problem in the field of cancer immunotherapy: how to make
chimeric antigen receptor (CAR) T-cell therapy safe and effective at treating solid tumors.

CAR T-cell therapy is a promising new approach to treat cancer. It involves collecting a patient's
T cells and genetically engineering them to express special receptors, called CAR, on their
surface that recognize specific antigens on cancer cells. The resulting CAR T cells are then
infused back into the patient to find and attack cells that have the cancer antigens on their
surface.

This therapy has worked well for the treatment of some blood cancers and lymphoma, but not
against solid tumors. That's because many of the target antigens on these tumors are also
expressed on normal tissues and organs. This can cause toxic side effects that can kills cells --
these effects are known as on-target, off-tumor toxicity.

"CAR T cells are so potent that they may also attack normal tissues that are expressing the
target antigens at low levels," said first author Yigian (Shirley) Wu, a project scientist in Wang's
lab.

"The problem with standard CAR T cells is that they are always on -- they are always expressing
the CAR protein, so you cannot control their activation," explained Wu.

To combat this issue, the team took standard CAR T cells and re-engineered them so that they
only express the CAR protein when ultrasound energy is applied. This allowed the researchers to
choose where and when the genes of CAR T cells get switched on.

"We use ultrasound to successfully control CAR T cells directly in vivo for cancer
immunotherapy,” said Wang, who is a faculty member of the Institute of Engineering in Medicine
and the Center for Nano-ImmunoEngineering, both at UC San Diego. What's exciting about the
use of ultrasound, noted Wang, is that it can penetrate tens of centimeters beneath the skin, so
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this type of therapy has the potential to non-invasively treat tumors that are buried deep inside
the body.

The team's approach involves injecting the re-engineered CAR T cells into tumors in mice and
then placing a small ultrasound transducer on an area of the skin that's on top of the tumor to
activate the CAR T cells. The transducer uses what's called focused ultrasound beams to focus
or concentrate short pulses of ultrasound energy at the tumor. This causes the tumor to heat up
moderately -- in this case, to a temperature of 43 degrees Celsius (109 degrees Fahrenheit) --
without affecting the surrounding tissue. The CAR T cells in this study are equipped with a gene
that produces the CAR protein only when exposed to heat. As a result, the CAR T cells only
switch on where ultrasound is applied.

The researchers put their CAR T cells to the test against standard CAR T cells. In mice that were
treated with the new CAR T cells, only the tumors that were exposed to ultrasound were
attacked, while other tissues in the body were left alone. But in mice that were treated with the
standard CAR T cells, all tumors and tissue expressing the target antigen were attacked.

"This shows our CAR T-cell therapy is not only effective, but also safer," said Wu. "It has minimal
on-target, off-tumor side effects."

The work is still in the early stages. The team will be performing more preclinical tests and
toxicity studies before it can reach clinical trials.

Story Source:

Materials provided by University of California - San Diego. Original written by Liezel
Labios. Note: Content may be edited for style and length.

Journal Reference:

1. Yigian Wu, Yahan Liu, Ziliang Huang, Xin Wang, Zhen Jin, Jiayi Li, Praopim Limsakul,
Linshan Zhu, Molly Allen, Yijia Pan, Robert Bussell, Aaron Jacobson, Thomas Liu, Shu
Chien, Yingxiao Wang. Control of the activity of CAR-T cells within tumours via
focused ultrasound. Nature Biomedical Engineering, 2021; DOI: 10.1038/s41551-021-
00779-w
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< FE 3> Genome-editing strateqy developed for potential Alzheimer’s disease therapy --
ScienceDaily

Genome-editing strategy developed for
potential Alzheimer’s disease therapy

Date:

August 17, 2021
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Source:
Hong Kong University of Science and Technology
Summary:

Scientists have developed a novel strategy using brain-wide genome-editing technology
that can reduce Alzheimer's disease(AD) pathologies in genetically modified AD mouse
models. This advanced technology offers immense potential to be translated as a novel
long-acting therapeutic treatment for AD patients.

FULL STORY

An international research team led by scientists from the Hong Kong
University of Science and Technology (HKUST) has developed a novel
strategy using brain-wide genome-editing technology that can reduce
Alzheimer's disease (AD) pathologies in genetically modified AD mouse
models. This advanced technology offers immense potential to be
translated as a novel long-acting therapeutic treatment for AD patients.

In China alone, over 500,000 patients are estimated to be living with a hereditary form of AD --
familial Alzheimer's disease (FAD), which is a congenital form of AD highly associated with family
history. Although FAD has a clear genetic cause and can be diagnosed before cognitive
problems occur, no effective treatment currently exists.

There is enormous potential in the use of genome-editing technology* as therapeutic strategies
for diseases caused by inherited mutations, such as FAD. It is especially useful for correcting
disease-causing genetic mutations before symptoms appear, for which it is considered a "once-
and-for-all" treatment as its effects can last a lifetime. However, several hurdles have prevented
its clinical development and application -- most notably the lack of an effective, efficient, and non-
invasive means to deliver genome-editing agents into the brain. Furthermore, existing genome-
editing technologies are unable to generate beneficial outcomes throughout the whole brain.

Recently, a team led by Prof. Nancy Ip, Vice-President for Research and Development at
HKUST, developed a new genome-editing system that not only crosses the blood-brain barrier,
but also delivers an optimized genome-editing tool to the entire brain. Using a newly engineered
delivery vehicle for genome-editing, this strategy achieves efficient brain-wide genome editing
through a single non-invasive intravenous administration. This effectively disrupts FAD-inflicted
mutations in AD mouse models and ameliorates AD pathologies throughout the entire brain,
paving the way to novel therapeutic development for the disease.

Meanwhile, the research team also found in the mouse models that the level of amyloid, a
protein thought to drive neurodegeneration in AD, remained low for 6 months post-treatment
(about 1/3 of their normal lifespan), demonstrating that this single-shot genome-editing strategy
has lasting effects. More importantly, no side effects were detected so far in the mice.

"As the first demonstration of efficient brain-wide genome editing to alleviate Alzheimer's disease
pathology throughout the whole brain, this is really an exciting development,” said Prof. Ip, who is
also the Morningside Professor of Life Science and Director of the State Key Laboratory of
Molecular Neuroscience at HKUST. "Our work is an important milestone for the use of genome
editing in treating hereditary brain diseases, and contributes to the development of precision
medicine for inherited forms of neurodegenerative diseases."
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This research was a collaborative effort among scientists from HKUST; the California Institute of
Technology; and the Shenzhen Institutes of Advanced Technology, Chinese Academy of
Sciences. The results were recently published in Nature Biomedical Engineering.

*Genome editing is a technology that precisely modifies a living organism's genomic DNA by
deleting, inserting, or replacing the DNA at specific locations of the genome.

Story Source:

Materials provided by Hong Kong University of Science and Technology. Note: Content may
be edited for style and length.

Journal Reference:
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mediated cleavage of a gene causing familial Alzheimer’s disease alleviates
amyloid-related pathologies in mice. Nature Biomedical Engineering, 2021,
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Histamine could be a key player in depression,
according to study in mice

Date:
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Imperial College London
Summary:

Bodily inflammation dampens levels of a ‘feel-good molecule' and antidepressants' ability
to boost them, according to new research in mice.

FULL STORY

The findings, from researchers at Imperial College London and University
of South Carolina, add to mounting evidence that inflammation, and the
accompanying release of the molecule histamine, affects a key molecule
responsible for mood in the brain -- serotonin.

If replicated in humans, the findings -- which identify histamine as a ‘'new molecule of interest' in
depression -- could open new avenues for treating depression, which is the most common
mental health problem worldwide.

Inflammation -- a blanket term describing an immune response -- triggers the release of
histamine in the body. This increases blood flow to affected areas to flood them with immune
cells. While these effects help the body fight infections, both long-term and acute inflammation is
increasingly linked to depression. Inflammation accompanies infections but can also be caused
by stress, allergic responses and a host of chronic diseases such as diabetes, obesity, cancer
and neurodegenerative diseases.

Lead author Dr Parastoo Hashemi, from Imperial's Department of Bioengineering, said:
"Inflammation could play a huge role in depression, and there is already strong evidence that
patients with both depression and severe inflammation are the ones most likely not to respond to
antidepressants.

"Our work shines a spotlight on histamine as a potential key player in depression. This, and its
interactions with the ‘feel-good molecule' serotonin, may thus be a crucial new avenue in
improving serotonin-based treatments for depression."

Chemical messengers

Serotonin, often referred to as the 'feel-good molecule', is a key target for depression-tackling
drugs. Commonly prescribed selective serotonin reuptake inhibitors (SSRIs) inhibit the re-
absorption of serotonin in the brain, allowing it to circulate for longer and improve mood.

However, although SSRIs bring relief to many who take them, a growing number of individuals
are resistant to their effects. Researchers think one reason for this could lie in the specific
interactions between chemical messengers, or neurotransmitters, including serotonin and
histamine.

With this in mind, researchers set out to investigate the relationship between histamine,
serotonin, and SSRIs.

They created serotonin-measuring microelectrodes and put them into the hippocampus of the
brains of live mice, an area known to regulate mood. The technique, known as fast scan cyclic
voltammetry (FSCV), allowed them to measure brain serotonin levels in real time without
harming the brain, as they are biocompatible and only five micrometers wide.
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After placing the microelectrodes, they injected half the mice with lipopolysaccharide (LPS), an
inflammation-causing toxin found in some bacteria, and half the mice with a saline solution as a
control.

Brain serotonin levels dropped within minutes of LPS injection, whereas they remained the same
in control mice, demonstrating how quickly inflammatory responses in the body translate to the
brain and affect serotonin. LPS is unable to cross the protective blood-brain barrier and could
therefore not have caused this drop directly.

On further examination they found that the histamine in the brain was triggered by the
inflammatory response and directly inhibited the release of serotonin, by attaching to inhibitory
receptors on the serotonin neurons. These inhibitory receptors are also present on human
serotonin neurons, so this effect might translate to people.

To counter this, the researchers administered SSRIs to the mice, but they were much less able
to boost serotonin levels than in control mice. They posited that this is because the SSRIs
directly increased the amount of histamine in the brain, cancelling out its serotonin boosting
action.

The researchers then administered histamine reducing drugs alongside the SSRIs to counter
histamine's inhibitory effects, and saw serotonin levels rise back to control levels. This appears to
confirm the theory that histamine directly dampens serotonin release in the mouse brain. These
histamine reducing drugs cause a whole-body reduction in histamine and are distinct from
antihistamines taken for allergies, which block histamine's effects on neurons.

A new molecule of interest

The researchers say that if their work translates to humans it could help us towards eventually
diagnosing depression by measuring chemicals like serotonin and histamine in human brains.

They also say the findings open new avenues to explore histamine as a causative agent of
depression, including potentially developing novel drugs that reduce histamine in the brain.

Because the work was done in animals, more research will be needed to know if the concepts
translate to humans. However, it is not currently feasible to use microelectrodes to make similar
measurements in human brains, so the researchers are now looking at other ways to get a
snapshot of the brain by looking at other organs which use serotonin and histamine, like the gut.

Pain, which accompanies inflammation, can also change neurotransmitter levels -- but previous
research shows that in similar models, these changes last a few minutes, whereas the serotonin
drop shown in this research lasted much longer, ruling out pain as a reason for the serotonin
decrease.

Dr Hashemi added: "Inflammation is a whole-body response and is therefore hugely complex.
Depression is similarly complex, and the chemicals involved are affected in myriad ways by both
genetic and environmental factors. Thus we need to look at more complex models of depression
behaviours in both mice and humans to get a fuller picture of both histamine and serotonin's
roles in depression."

Story Source:

Materials provided by Imperial College London. Original written by Caroline Brogan. Note:
Content may be edited for style and length.

Journal Reference:
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NEWS RELEASE 23-AUG-2021

No swimming? Molecule regulating sperm
motility discovered

Researchers from Osaka University found that sperm protein SPATA33 regulates sperm
motility, which will aid in the development of male contraceptives and the investigation of
the cause of male infertility

Peer-Reviewed Publication
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PROTEINS THAT HAD NOT BEEN PREVIOUSLY ANALYZED. view more

About 120 million unintended pregnancies occurred each year between 2015 and 2019
worldwide  (https://www.guttmacher.org/fact-sheet/induced-abortion-worldwide). ~ While

there are oral contraceptives for women, the development of oral contraceptives for men has
not been successful. Now, a team from Osaka University has used protein sequence data
analysis and genome editing technology to find that SPATA33 plays an important role in
sperm motility regulation, which will help develop male contraceptives.

It was previously known that calcineurin, a calcium-dependent phosphatase, plays an
important role in regulating sperm motility. Calcineurin is considered a good target for male
contraceptives because administration of calcineurin inhibitors to male mice causes
reversible infertility in a short period of time.

“However, since calcineurin also has an important function in immunity, there is a problem
that if calcineurin in immune cells is inhibited, immune function will also be suppressed.
Therefore, our goal was to elucidate the mechanism that regulates the function of calcineurin
specifically in the sperm,” says corresponding author Masahito lkawa.

The research group focused on the PxIxIT motif that can be found in many proteins that bind
to calcineurin. From the approximately 20,000 mouse proteins, eight proteins were found
which contain the PxIXIT motif and are expressed predominantly in the testis (Figure 1).
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“Genome editing technology was then used to generate knockout mice for three of these
proteins that had not been previously analyzed. As a result, SPATA33 knockout mice showed
impaired sperm motility and fertility defects, similar to calcineurin knockout mice,” explains
lead author Haruhiko Miyata. “Further analysis revealed that SPATA33regulates the
localization of calcineurin. When SPATA33 is knocked out, calcineurin cannot localize to the
midpiece of the sperm tail and the midpiece cannot bend, leading to impaired sperm motility
(Figure 2)."

Targeting SPATA33 may lead to the development of male contraceptives that specifically
inhibit calcineurin function in sperm. In addition, the mechanism by which SPATA33 controls
sperm motility has been clarified in this study, adding a new perspective to the investigation
and diagnosis of the cause of male infertility.

“We would like to further clarify the regulation mechanism of sperm motility by calcineurin in
its entirety. We expect our findings will lead to the development of fast-acting, reversible male
contraceptives and the investigation of the cause of male infertility due to decreased sperm
motility,” says Haruhiko Miyata.

#H#

The article, “SPATA33 localizes calcineurin to the mitochondria and regulates sperm motility
in mice,” was published inProceedings of the National Academy of Sciences at
DOI: https://doi.org/10.1073/pnas.2106673118

About Osaka University

Osaka University was founded in 1931 as one of the seven imperial universities of Japan and
is now one of Japan's leading comprehensive universities with a broad disciplinary spectrum.
This strength is coupled with a singular drive for innovation that extends throughout the
scientific process, from fundamental research to the creation of applied technology with
positive economic impacts. Its commitment to innovation has been recognized in Japan and
around the world, being named Japan's most innovative university in 2015 (Reuters 2015 Top
100) and one of the most innovative institutions in the world in 2017 (Innovative Universities
and the Nature Index Innovation 2017). Now, Osaka University is leveraging its role as a
Designated National University Corporation selected by the Ministry of Education, Culture,
Sports, Science and Technology to contribute to innovation for human welfare, sustainable
development of society, and social transformation.

Website: https://resou.osaka-u.ac.jp/en
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< HE X > Age-related decline in two sirtuin enzymes alters mitochondrial dynamics, weakens
cardiac contractions -- ScienceDaily

Age-related decline in two sirtuin enzymes
alters mitochondrial dynamics, weakens
cardiac contractions
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Source:

University of South Florida (USF Health)
Summary:

The potential protective effect of sirtuin enzymes in age-related diseases, including
cardiovascular diseases, remains an area of intense investigation. Now, researchers has
determined that sirtuin 1 (SIRT1) and sirtuin 3 (SIRT3) levels decline in aging hearts,
disrupting the ability of cardiac muscle cells (cardiomyocytes) to contract in response to
ischemia-reperfusion injury.

FULL STORY

Sirtuins are a family of anti-aging proteins that help regulate cellular
lifespan, metabolism, and resistance to stress. The potential protective
effect of these sirtuin enzymes in age-related diseases, including
cardiovascular diseases, remains an area of intense investigation.

Now, a new preclinical study led by University of South Florida Health (USF Health) researchers
has determined that sirtuin 1 (SIRT1) and sirtuin 3 (SIRT3) levels decline in aging hearts,
disrupting the ability of cardiac muscle cells (cardiomyocytes) to contract in response to
ischemia-reperfusion injury (also known as reperfusion injury). Furthermore, age-related SIRT1
and SIRT3 deficiency can impair cardiac function by altering mitochondrial dynamics, which play
an important role in metabolic health and inflammatory response, the researchers report.

The findings were published online July 3 in Aging Cell.

"We discovered that age-related changes in mitochondrial dynamics are caused by SIRT1/SIRT3
deficiency, specifically in the cardiomyocytes," said principal investigator Ji Li, PhD, professor of
surgery in the USF Health Morsani College of Medicine. "You need a strong presence of SIRT1
and SIRT3 to keep mitochondrial dynamics healthy in the heart. Otherwise, the heart's pumping
function becomes weak."

Mitochondria produce the energy needed to drive nearly all processes in living cells. Cardiac
muscle cells contain more mitochondria than any other cells, because the heart needs large
amounts of energy to constantly pump blood throughout the body. Stabile mitochondrial
dynamics maintain a healthy balance between the constant division (fission) and merging
(fusion) of mitochondria and help ensure the quality of these specialized structures known as the
"powerhouse” of the cell.

Reperfusion, a common treatment following acute heart attack, restores blood flow (and thus
oxygen) to a region of the heart damaged by a blood clot blocking the coronary artery.
Paradoxically, in some patients this necessary revascularization procedure triggers further injury
to heart muscle tissue surrounding the initial heart attack site. No effective therapies currently
exist to prevent reperfusion injury.

To help analyze the response of cardiac mitochondria to ischemia-reperfusion stress, the USF
Health researchers deleted SIRT1 or SIRT3 in cardiac muscle cells of mouse hearts, and
examined the mitochondrial response to ischemic stress by restricted blood flow. The
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researchers found that the mitochondria in mouse hearts lacking cardiomyocyte SIRT3 were
more vulnerable to reperfusion stress than the mouse hearts with SIRT3 intact. The cardiac
mitochondrial dynamics (including shape, size, and structure of mitochondria) in these knockout
mice physiologically resembled that of aged wildtype (normal) mice retaining cardiac SIRT3.

Furthermore, the young mice with SIRT1 or SIRT3 removed had measurably weaker
cardiomyocyte contractions and exhibited aging-like heart dysfunction when ischemia-
reperfusion stress was introduced. In essence, without SIRT1/SIRT3 the hearts of these
otherwise healthy young mice looked and behaved like old hearts.

"We started this study trying to understand why older people have higher incidence of heart
attacks than younger people, and why they die more often even if they receive maximum
treatment. Younger people are much more likely to recover from heart attacks and less likely to
suffer from ischemia-reperfusion injury,” said Dr. Li, a member of the USF Health Heart Institute.
"Our research suggests that one reason could be that both SIRT1 and SIRT3 are downregulated
with aging. Younger people have higher levels of these proteins needed to make mitochondrial
dynamics healthier."

The study also suggests that, before surgically opening blocked coronary arteries to restore
blood flow in older patients, administering a treatment to "rescue” (improve) their diminished
SIRT1/ SIRT3 levels may increase tolerance to cardiac muscle reperfusion stress, thereby
reducing heart attack complications and deaths, Dr. Li said. Such a cardioprotective treatment
might apply a genetic approach to increase SIRT1/SIRT3 production, or an agonist (drug) to
activate SIRT1/ SIRT3, he added.

If their mouse model findings translate to human hearts, Dr. Li's group wants to work with
companies interested in developing and testing SIRT1/SIRT3 activators to mitigate heart attack-
related reperfusion injury.

"Our ultimate goal is to identify ideal targets for the treatment of heart attack, especially in older
patients," said Dr. Li, whose research is supported by grants from the National Heart, Lung, and
Blood Institute, the National Institute on Aging, and the National Institute of General Medical
Sciences.

Story Source:

Materials provided by University of South Florida (USF Health). Original written by Anne
Delotto Baier. Note: Content may be edited for style and length.
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University of Basel
Summary:

Viruses do not always kill the cells they infect. Researchers have discovered in
experiments with mice that cells have the power to self-heal and eliminate viruses.
However, these cells undergo long-term changes. The findings may provide a hint as to
why cured hepatitis C patients are more susceptible to liver cancer for years after.

FULL STORY

Viruses do not always kill the cells they infect. Researchers at the
University of Basel have discovered in experiments with mice that cells
have the power to self-heal and eliminate viruses. However, these cells
undergo long-term changes. The findings may provide a hint as to why
cured hepatitis C patients are more susceptible to liver cancer for years
after.

Viruses need the infrastructure of the body's cells in order to multiply. With many types of
viruses, this ultimately means death for the affected cell if its membrane dissolves and the newly
created viruses swarm out to attack new cells. But some viruses do not kill the cells they infect --
presumably with the aim of maintaining the infection for as long as possible. These include
hepatitis B and C viruses, which cause chronic infections in humans.

Until now, it was generally assumed that such viruses remain permanently in the infected cells of
the body. However, a research team led by Professor Daniel Pinschewer from the University of
Basel now reports in the Journal of Experimental Medicine that this is not the case. Their
experiments involved a mouse virus called lymphocytic choriomeningitis virus (LCMV), which
triggers a chronic infection in mice -- similar to hepatitis C virus in humans -- and also infects the
liver.

Virus eliminated, but not without trace

This model enabled the researchers to demonstrate that the virus disappears from the infected
liver cells after a certain time period. It is not yet clear exactly how this happens. However, the
researchers were able to rule out the possibility that the cells need the support of immune cells in
order to do this. "Liver cells seem to have their own mechanism for removing a virus from within,"
says Dr Peter Reuther, one of the study's two lead authors. The chronic infection by such viruses
is based on a continuous infection of new cells.

Despite the astonishing self-healing power of cells, the infection does not pass them by without
leaving a trace. As further analysis of the healed cells showed, their genetic profile remained
altered: the same genes were no longer read in the same quantity as in those cells that had not
been subject to infection. The change particularly affected genes related to cell division and
cellular metabolism. It is still unclear how long these changes persist, however.

Parallels with hepatitis C

"We see significant parallels with other studies of cured hepatitis C patients. Their formerly
infected liver cells show changes in the genetic material that influence genetic programs,”
explains Dr Katrin Martin, co-lead author of the paper. This strongly suggests that the findings
now obtained in mice can be extrapolated to humans, at least in certain important respects. "One
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could speculate that these long-term changes are one reason why cured hepatitis C patients
have an increased risk of liver cancer.”

In further studies, the researchers now aim to determine whether such changes in genetic
programs also affect the cells of other organs following temporary viral infections. At the same
time, they also want to identify the mechanism by which the body's cells manage to get rid of
viruses.

"Two questions arise from a medical perspective," concludes Pinschewer. "How can these
viruses be prevented from spreading from cell to cell in a chronic infection and thus affecting a
large number of cells? And is it possible to reverse the changes in the genetic profile and prevent
subsequent damage?" He adds that the question of long-term changes following a viral infection
also concerns other indications, such as asthma and long Covid.

Story Source:

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

Journal Reference:

1. Peter Reuther, Katrin Martin, Mario Kreutzfeldt, Matias Ciancaglini, Florian Geier, Diego
Calabrese, Doron Merkler, Daniel D. Pinschewer. Persistent RNA virus infection is
short-lived at the single-cell level but leaves transcriptomic footprints. Journal of
Experimental Medicine, 2021; 218 (10) DOI: 10.1084/jem.20210408

32


https://www.unibas.ch/en/News-Events/News/Uni-Research/Viruses-leave-traces-for-long-after-infection.html
https://www.unibas.ch/
http://dx.doi.org/10.1084/jem.20210408

Bz FREBYDE

Hft:2021 £ 8 B 30 B
Y—R:IFXILKE
B=:

IFXNKEOAEESIL,. REBICELELAIEAEGEFEZFERALGEGFRETYE
BHTA2HLWVAEERRL, CORRF, RKFHL, FEFEICRESNTERE
FREFMER DT TEERTI-ODBAEHY—ILEFRETIEDRE. LLTWS,
[PLOS ONEJTHERINI-MET. AEEZELSIEZ.INI IVR ThST492aBGEDE
FIFLEGFREFYHSOAIENEGRFH. L], K. BLUEFE, R, FILE
BOWTHEINT-DNANSKEEHBLUVERIIRETESILEERLTLNS,
WHEODEBME=R) T FEELBLT, IR DNA(eDNA) [F XY IEHETHEMTHY.
WHELGEHEREIRMN DGV ELFIBAL TS,

CRISPR D &34/ LRERMDESICKY . BEEFREEYEFERTETAERAN
BIMICEREIN  HRAPTEESNTVWIEGFRESYOREBENERMICLE
MLTWASHF T EGFREHIVE. RE-EETTEBEROHMER B (TN OM LGN
EMZ 8. IR DNA(eDNA) IS REARREE=2UL T O BMITHICRIL DT
BEENDH S, £z, ShIE. ChoDHYARBELERSEMASHKITZY, BLTULELNS
FRICBEILzY. BROEMERELIZY TS EEEAH LGS ITHFICHEMLZ. LLTL
%,

MEEE-1—R/ MDYy TIR—JIZRS

< HE X >Tracking genetically modified animals | EurekAlert!

NEWS RELEASE 30-AUG-2021

|Trackin$enetica]ly modified animals

New CSl-like methods for detecting artificial transgenes
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McGill University researchers have discovered a new way to track genetically modified
animals using the artificial transgenes they leave behind in the environment. The discovery
provides a powerful new tool to locate and manage genetically modified animals that have
escaped or been released into the wild.

The magic of eDNA

In a study published in PLOS ONE, the researchers show for the first time that artificial
transgenes from a variety of genetically modified animals like fruit flies, mice, and tetra fish
can be detected and sequenced from the DNA left behind in soil, water, and in the form of
feces, urine, or saliva. These findings could be used, for example, to detect the transgenes of
genetically modified mosquitoes from pools of standing water in areas where they were
recently released.

Compared to traditional animal monitoring methods, environmental DNA (eDNA) has
proven to be more accurate and efficient, requiring less time and lower costs.
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“Until now no one had applied these environmental DNA methods to genetically modified
animals, even though they are already in the wild,” says Charles Xu, a PhD student in
Department of Biology at McGill University. “Detection of animal transgenes from eDNA can
be very useful because it can tell you whether genetically modified animals are there
without the need to find them.”

An explosion of genetically modified animals

Advances in genome-editing technologies like CRISPR have dramatically simplified the
process of creating genetically modified organisms, leading to an explosion in the number
and types of genetically modified animals being produced around the world. With them
come concerns about the ecological, evolutionary, and bioethical implications of these new
creatures. Some genetically modified animals, like glowing aquarium fish, can be purchased
by the public, while others, like mosquitos, have been released into the wild. The creatures
carry artificial transgenes, or genes that have either been altered by scientists or introduced
from another species by artificial means.

“Because genetically modified animals are often indistinguishable from their natural
counterparts based on appearance alone, environmental DNA or eDNA methods could be
especially useful for early detection and monitoring purposes,” he adds. “That is especially
true in cases where these animals may escape from the lab or the farm, move to places they
don't belong, or crossbreed with natural animals.”

In the future, labs, companies, and governments involved in producing and managing
genetically modified animals will be able to use eDNA methods to detect and track them in
real-life contexts.

About this study

“Transgenes of genetically modified animals detected non-invasively via environmental
DNA" by Charles C.Y. Xu, Claire Ramsay, Mitra Cowan, Mehmoush Dehghani, Paul Lasko, and
Rowan D.H. Barrett was published in PLOS ONE. The research was supported by Natural
Science and Engineering Research Council, Discovery Grant Canada, Canada Research Chair,
Vanier Canada Graduate Scholarship, Quebec Fonds de recherche du Quebec - Nature et
technologies.
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