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< HE 3 >Intelligence deficit: Conclusion from the mouse to the human being | EurekAlert! Science
News

NEWS RELEASE 7-JAN-2021

INTELLIGENCE DEFICIT: CONCLUSION
FROM THE MOUSE TO THE HUMAN BEING

Researchers create an animal model for studying GPI anchor deficiencies

UNIVERSITY OF BONN
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IMAGE: IN THE TRANSGENIC MICE (PIGV341E; RIGHT) THERE ARE FEWER VESICLES (GREEN) IN

WHICH NEUROTRANSMITTERS ARE STORED THAN IN THE CONTROL ANIMALS (LEFT). THIS COULD BE
RESPONSIBLE FOR THE SYNAPTIC DEFECT. view more

Impaired intelligence, movement disorders and developmental delays are typical for a group of
rare diseases that belong to GPI anchor deficiencies. Researchers from the University of Bonn
and the Max Planck Institute for Molecular Genetics used genetic engineering methods to create
a mouse that mimics these patients very well. Studies in this animal model suggest that in GPI
anchor deficiencies, a gene mutation impairs the transmission of stimuli at the synapses in the
brain. This may explain the impairments associated with the disease. The results are now
published in the journal "Proceedings of the National Academy of Sciences of the United States
of America (PNAS)".

Just as ships anchor to the seabed in storms and waves, GPI anchors (GPI =
glycosylphosphatidylinositol) ensure that special proteins can hold on to the outside of living
cells. If the GPI anchor does not function properly due to a gene mutation, the signal
transmission and transport between cells are disrupted. "GPl anchor deficiencies comprise a
group of rare diseases that primarily cause intellectual deficits and developmental delays,"
explains Prof. Dr. Peter Krawitz from the Institute for Genomic Statistics and Bioinformatics at the
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University Hospital Bonn, who started his research at the Charité - Universitatsmedizin Berlin and
continued it at the University Hospital Bonn. About 20 to 30 genes can be altered in GPI anchor
deficiency.

A mutation in the PIGV gene was found in most European patients. It encodes an enzyme that is
of great importance for the synthesis of the GPI anchor. Using the CRISPR-Cas9 gene scissors,
the researchers and their colleagues from the Max-Planck-Institute for Molecular Genetics in
Berlin modified the PIGV gene in mice based on a model of the patients. "Extensive behavioral
tests have shown that this mouse model very closely reflects the disease observed in humans,”
says Miguel Rodriguez de los Santos from the Institute for Medical Genetics and Human
Genetics at the Charité. He has been working with Prof. Krawitz for years and is now continuing
his research at the University Hospital Bonn.

How similar is the mouse to human patients?

The behavioral tests on the genetically modified mice were carried out in cooperation with
scientists from the "Animal Outcome Core Facility” of the NeuroCure Cluster of Excellence at the
Charité. The animals exhibited cognitive deficits, just like the patients. For example, they showed
significantly worse spatial orientation than mice without this mutation and displayed altered social
behavior. "They were particularly sociable, which is something we did not expect," reports
Rodriguez de los Santos.

Research revealed that patients with GPI anchor deficiencies also exhibit this sociability in some
cases. The PIGV-altered mice also displayed deviations in the day-night rhythm. "This symptom
has so far not appeared to be relevant, but it is certainly described in patients," says Krawitz.
"We now have the rare case that the large similarity of a mouse model allows us to infer and re-
evaluate the symptoms of patients in reverse."

Dysregulations in the hippocampus

The researchers knew from preliminary studies that the hippocampus plays a major role in GPI
anchor deficiencies. This brain structure, which resembles the shape of a seahorse, enables
access to memories. The researchers studied microglia cells and subicular neurons from the
hippocampus of genetically modified mice. Microglia cells are immune cells of the brain that fend
off intruders. The subicular neurons are also responsible for memory retrieval. "Many genes in
these two cell types were misregulated," says Rodriguez de los Santos. This could explain why
the mice showed orientation problems in the tests.

Researchers at the Neuroscience Research Center of the Charité studied the electric fields in the
hippocampus of genetically modified mice. "This showed that the transmission of stimuli at the
synapses was impaired,” says Krawitz. The results in the animal model suggest that the
intellectual deficits found in the patients may be related to this synapse defect. Together with
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colleagues involved in translational epilepsy research at the University Hospital Bonn under Prof.
Dr. Albert Becker, the researchers also discovered that the transgenic mice have an increased
susceptibility to epilepsy. A further similarity with humans: Approximately 70 percent of patients
with GPI anchor deficiencies develop epilepsy, again possibly caused by a synapse defect.
Krawitz: "These observations and our mouse model open up completely new possibilities for
further research in this direction.”

i
Participating institutions

In addition to the University of Bonn, the study included the Charité - Universitatsmedizin Berlin,
the Berlin-Brandenburg School for Regenerative Therapies Berlin, the Max Planck Institute for
Molecular Genetics, the University of Zurich, the Humboldt University of Berlin, The Jackson
Laboratory for Genomic Medicine, Connecticut, University of Connecticut and the University
Medical Center Gottingen.

Publication: Miguel Rodriguez de los Santos, Marion Rivalan, Friederike S. David, Alexander
Stumpf, Julika Pitsch, Despina Tsortouktzidis, Laura Moreno Velasquez, Anne Voigt, Daniele
Mattei, Melissa Long, Guido Vogt, Alexej Knaus, Bjorn Fischer-Zirnsak, Lars Wittler, Bernd
Timmermann, Peter N. Robinson, Denise Horn, Stefan Mundlos, Uwe Kornak, Albert J. Becker,
Dietmar Schmitz, York Winter, Peter M. Krawitz: A CRISPR-Cas9-engineered mouse model for
GPI anchor deficiency mirrors human phenotype and exhibits hippocampal synaptic
dysfunctions, Proceedings of the National Academy of Sciences of the United States of America
(PNAS), DOI: 10.1073/pnas.2014481118

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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ROTTEN EGG GAS COULD GUARD AGAINST
ALZHEIMER'S DISEASE
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Typically characterized as poisonous, corrosive and smelling of rotten eggs, hydrogen
sulfide's reputation may soon get a face-lift thanks to researchers. In experiments in
mice, researchers have shown the foul-smelling gas may help protect aging brain cells
against Alzheimer's disease.



https://www.sciencedaily.com/releases/2021/01/210112110103.htm

FULL STORY

Typically characterized as poisonous, corrosive and smelling of rotten
eggs, hydrogen sulfide's reputation may soon get a face-lift thanks to Johns
Hopkins Medicine researchers. In experiments in mice, researchers have
shown the foul-smelling gas may help protect aging brain cells against
Alzheimer's disease. The discovery of the biochemical reactions that make
this possible opens doors to the development of new drugs to combat
neurodegenerative disease.

The findings from the study are reported in the Jan. 11 issue of the Proceedings of the National
Academies of Science.

"Our new data firmly link aging, neurodegeneration and cell signaling using hydrogen sulfide and
other gaseous molecules within the cell,” says Bindu Paul, M.Sc., Ph.D., faculty research
instructor in neuroscience in the Solomon H. Snyder Department of Neuroscience at the Johns
Hopkins University School of Medicine and lead corresponding author on the study.

The human body naturally creates small amounts of hydrogen sulfide to help regulate functions
throughout the body, from cell metabolism to blood vessel dilation. The rapidly burgeoning field
of gasotransmission shows that gases are major cellular messenger molecules, with particular
importance in the brain. However, unlike conventional neurotransmitters, gases can't be stored in
vesicles. Thus, gases act through very different mechanisms to rapidly facilitate cellular
messaging. In the case of hydrogen sulfide, this entails the modification of target proteins by a
process called chemical sulfhydration, which modulates their activity, says Solomon Snyder,
D.Phil., D.Sc., M.D., professor of neuroscience at the Johns Hopkins University School of
Medicine and co-corresponding author on the study.

Studies using a new method have shown that sulfhydration levels in the brain decrease with age,
a trend that is amplified in patients with Alzheimer's disease. "Here, using the same method, we
now confirm a decrease in sulfhydration in the AD brain," says collaborator Milos Filipovic, Ph.D.,
principal investigator, Leibniz-Institut fir Analytische Wissenschaften -- ISAS.

For the current research, the Johns Hopkins Medicine scientists studied mice genetically
engineered to mimic human Alzheimer's disease. They injected the mice with a hydrogen sulfide-
carrying compound called NaGYY, developed by their collaborators at the University of Exeter in
the United Kingdom, which slowly releases the passenger hydrogen sulfide molecules while
traveling throughout the body. The researchers then tested the mice for changes in memory and
motor function over a 12-week period.

Behavioral tests on the mice showed that hydrogen sulfide improved cognitive and motor
function by 50% compared with mice that did not receive the injections of NaGYY. Treated mice
were able to better remember the locations of platform exits and appeared more physically active
than their untreated counterparts with simulated Alzheimer's disease.

The results showed that the behavioral outcomes of Alzheimer's disease could be reversed by
introducing hydrogen sulfide, but the researchers wanted to investigate how the brain chemically
reacted to the gaseous molecule.

A series of biochemical experiments revealed a change to a common enzyme called glycogen
synthase B (GSK3B). In the presence of healthy levels of hydrogen sulfide, GSK3p typically acts
as a signaling molecule, adding chemical markers to other proteins and altering their function.
However, the researchers observed that in the absence of hydrogen sulfide, GSK3p is
overattracted to another protein in the brain called Tau.
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When GSK3 interacts with Tau, Tau changes into a form that tangles and clumps inside nerve
cells. As Tau clumps grow, the tangled proteins block communication between nerves, eventually
causing them to die. This leads to the deterioration and eventual loss of cognition, memory and
motor function that is characteristic of Alzheimer's disease.

"Understanding the cascade of events is important to designing therapies that can block this
interaction like hydrogen sulfide is able to do," says Daniel Giovinazzo, M.D./Ph.D. student, the
first author of the study.

Until recently, researchers lacked the pharmacological tools to mimic how the body slowly makes
tiny quantities of hydrogen sulfide inside cells. "The compound used in this study does just that
and shows by correcting brain levels of hydrogen sulfide, we could successfully reverse some
aspects of Alzheimer's disease," says collaborator on the study Matt Whiteman, Ph.D., professor
of experimental therapeutics at the University of Exeter Medical School.

The Johns Hopkins Medicine team and their international collaborators plan to continue studying
how sulfur groups interact with GSK3f and other proteins involved in the pathogenesis of
Alzheimer's disease in other cell and organ systems. The team also plans to test novel hydrogen
sulfide delivery molecules as part of their ongoing venture.

Story Source:

Materials provided by Johns Hopkins Medicine. Note: Content may be edited for style and
length.

Journal Reference:

1. Daniel Giovinazzo, Biljana Bursac, Juan I. Sbodio, Sumedha Nalluru, Thibaut Vignane,
Adele M. Snowman, Lauren M. Albacarys, Thomas W. Sedlak, Roberta Torregrossa,
Matthew Whiteman, Milos R. Filipovic, Solomon H. Snyder, Bindu D. Paul. Hydrogen
sulfide is neuroprotective in Alzheimer’s disease by sulfhydrating GSK3@ and
inhibiting Tau hyperphosphorylation. Proceedings of the National Academy of
Sciences, 2021; 118 (4): e2017225118 DOI: 10.1073/pnas.2017225118
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< X >New humanized mouse model provides insight into immunotherapy resistance |
EurekAlert! Science News

NEWS RELEASE 12-JAN-2021

NEW HUMANIZED MOUSE MODEL
PROVIDES INSIGHT INTO
IMMUNOTHERAPY RESISTANCE

Tumor—infiltrating mast cells are connected to immune checkpoint inhibitor
resistance in melanoma

THE WISTAR INSTITUTE
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CREDIT: THE WISTAR INSTITUTE

PHILADELPHIA -- (Jan. 12, 2021) -- Scientists at The Wistar Institute have created an advanced
humanized immune system mouse model that allows them to examine resistance to immune
checkpoint blockade therapies in melanoma. It has revealed a central role for mast cells. These
findings were published today in the journal Nature Communications.

Checkpoint inhibitors revolutionized therapeutic options for advanced melanoma. However, only
a fraction of patients respond to this treatment and some relapse due to reemergence of therapy-

resistant lesions.

"To better understand why some cancers do not respond or become resistant to checkpoint
therapies, we need more preclinical models that mimic the human tumor immune environment,"
said Rajasekharan Somasundaram, Ph.D., a member of The Wistar Institute Melanoma
Research Center, who is the first and corresponding author of the paper.

Due to critical differences in the murine and human immune systems, mouse models do not
allow the study of immune mechanisms that are uniquely human. "Humanized" mouse models

are widely used to mimic the human immune system in mice.

Wistar's new humanized mouse model relies upon transplanted human stem cells and tissues
that have been uniquely engineered to produce combinations of human cytokines that result in a
more physiologically relevant model system for evaluating new immuno-oncology therapies and
effective treatments targeting the tumor microenvironment.
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"Our novel humanized mouse model has a longer life span and allowed us to study treatment
responses to immunotherapies after human tumor transplant,” said Somasundaram, who was
part of a Wistar team led by Meenhard Herlyn, D.V.M., D.Sc., professor in The Wistar Institute
Cancer Center, director of The Wistar Institute Melanoma Research Center, and a co-senior
author on the study.

Researchers transplanted human metastatic melanoma cell lines into their humanized mouse
model and treated them with anti-PD-1 antibody therapy. By studying immune cell infiltration into
the tumors, Somasundaram and colleagues observed an abundance of infiltrated mast cells in
anti-PD-1-treated tumors. Mast cells are an immune cell found throughout the body, especially in
the skin and mucosa, where they serve as a first line of defense against pathogens. In samples
from melanoma patients receiving immune checkpoint therapies, the team saw the same higher
abundance of mast cells in non-responding tumors.

The authors showed that combining anti-PD-1 therapy with small molecule inhibitors able to
deplete mast cells caused complete regression of tumors in mice and prolonged survival in
comparison with mice receiving either treatment. Importantly, mice that reached remission did
not show any signs of recurrence for four weeks after cessation of therapy and developed
memory T cell response against melanoma tumors.

"Our results suggest that mast cells are associated with resistance to anti-PD-1 therapy, and that
depleting mast cells is beneficial to immune checkpoint therapy responses,” said Herlyn. "This
warrants further investigation into the development of new combined immunotherapy approaches
with small molecule inhibitors for the treatment of melanoma patients."

HHHH#
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Publication information: "Tumor-infiltrating mast cells are associated with therapy resistance to
anti-PD-1", Nature Communications (2020). Online publication.

The Wistar Institute is an international leader in biomedical research with special expertise in
cancer research and vaccine development. Founded in 1892 as the first independent nonprofit
biomedical research institute in the United States, Wistar has held the prestigious Cancer Center
designation from the National Cancer Institute since 1972. The Institute works actively to ensure
that research advances move from the laboratory to the clinic as quickly as possible. wistar.org.
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<X >Scientists find antibody that blocks denque virus | EurekAlert! Science News

NEWS RELEASE 13-JAN-2021

SCIENTISTS FIND ANTIBODY THAT BLOCKS
DENGUE VIRUS

DOE/ARGONNE NATIONAL LABORATORY
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IMAGE: THIS IMAGE CAPTURED AT THE APS SHOWS THE 2B7 ANTIBODY, IN GREEN, NEUTRALIZING

THE NS1 PROTEIN OF THE DENGUE VIRUS. view more

A team of researchers led by the University of California, Berkeley and the University of Michigan
has discovered an antibody that blocks the spread within the body of the dengue virus, a
mosquito-borne pathogen that infects between 50 and 100 million people a year. The virus
causes what is known as dengue fever, symptoms of which include fever, vomiting and muscle
aches, and can lead to more serious illnesses, and even death.

"Protein structures determined at the APS have played a critical role in the
development of drugs and vaccines for several diseases, and these new
results are key to the development of a potentially effective treatment against
flaviviruses." -- Bob Fischetti, group leader with Argonne's X-ray Sciences
Division and life sciences advisor to the APS director

Currently, there are no effective treatments or vaccines for the dengue virus. Since there are four
different strains of the virus, building up antibodies against one strain can actually leave people
more vulnerable to subsequent infection from another strain, which makes finding an effective
therapeutic more difficult. Scientists using the Advanced Photon Source (APS), a U.S.
Department of Energy (DOE) Office of Science User Facility located at the DOE's Argonne
National Laboratory, have reported success.

The dengue virus uses a particular protein, called Non-Structural Protein 1 (NS1), to latch onto
the protective cells around organs. It weakens the protective barrier, allowing the virus to infect
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the cell, and may cause the rupture of blood vessels. The research team's antibody, called 2B7,
physically blocks the NS1 protein, preventing it from attaching itself to cells and slowing the
spread of the virus. Moreover, because it attacks the protein directly and not the virus particle
itself, 2B7 is effective against all four strains of the dengue virus.

The research team used X-ray diffraction techniques to determine structures of the NS1 protein
with a bound antibody (2B7) and showed how the antibody provides protection against the virus.
These diffraction images were obtained at the General Medical Sciences and Cancer Institutes
Structural Biology Facility (GM/CA) at the APS.

Researchers showed that the 2B7 antibody effectively blocks the spread of the dengue virus in
live mice. They reported their results in Science. The paper suggests that this same antibody

could provide new treatments for other flaviviruses like dengue, a group that includes Zika and
West Nile.

"Flaviviruses infect hundreds of millions of people a year, and tens of thousands die from the
associated diseases," said Argonne's Bob Fischetti, group leader with the X-ray Sciences
Division and life sciences advisor to the APS director. "Protein structures determined at the APS
have played a critical role in the development of drugs and vaccines for several diseases, and
these new results are key to the development of a potentially effective treatment against
flaviviruses."

i

Read the University of Michigan press release.

About the Advanced Photon Source

The U. S. Department of Energy Office of Science's Advanced Photon Source (APS) at Argonne
National Laboratory is one of the world's most productive X-ray light source facilities. The APS
provides high-brightness X-ray beams to a diverse community of researchers in materials
science, chemistry, condensed matter physics, the life and environmental sciences, and applied
research. These X-rays are ideally suited for explorations of materials and biological structures;
elemental distribution; chemical, magnetic, electronic states; and a wide range of technologically
important engineering systems from batteries to fuel injector sprays, all of which are the
foundations of our nation's economic, technological, and physical well-being. Each year, more
than 5,000 researchers use the APS to produce over 2,000 publications detailing impactful
discoveries, and solve more vital biological protein structures than users of any other X-ray light
source research facility. APS scientists and engineers innovate technology that is at the heart of
advancing accelerator and light-source operations. This includes the insertion devices that
produce extreme-brightness X-rays prized by researchers, lenses that focus the X-rays down to
a few nanometers, instrumentation that maximizes the way the X-rays interact with samples
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being studied, and software that gathers and manages the massive quantity of data resulting
from discovery research at the APS.

This research used resources of the Advanced Photon Source, a U.S. DOE Office of Science
User Facility operated for the DOE Office of Science by Argonne National Laboratory under
Contract No. DE-AC02-06CH11357.

Argonne National Laboratory seeks solutions to pressing national problems in science and
technology. The nation's first national laboratory, Argonne conducts leading-edge basic and
applied scientific research in virtually every scientific discipline. Argonne researchers work
closely with researchers from hundreds of companies, universities, and federal, state and
municipal agencies to help them solve their specific problems, advance America's scientific
leadership and prepare the nation for a better future. With employees from more than 60 nations,
Argonne is managed by UChicago Argonne, LLC for the U.S. Department of Energy's Office of

Science.

The U.S. Department of Energy's Office of Science is the single largest supporter of basic
research in the physical sciences in the United States and is working to address some of the
most pressing challenges of our time. For more information, visit https://energy.gov/science.

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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< I >Scientists reverse deadly impacts of asthma in mice (medicalxpress.com)

SCIENTISTS REVERSE DEADLY IMPACTS
OF ASTHMA IN MICE

24



https://medicalxpress.com/news/2021-01-scientists-reverse-deadly-impacts-asthma.html
http://www.ucdenver.edu/anschutz/

Credit: CCO Public Domain

Mucus in the lungs can be fatal for asthma patients, but scientists at the University of
Colorado Anschutz Medical Campus have broken up those secretions at the
molecular level and reversed their often deadly impacts.

In a study published Monday in the journal Nature Communications, the researchers
explained how they created an inhaled treatment that disrupted the production of
excess mucus by reducing disulfide bonds in mice and opening up their airways. The
same treatment had similar impacts on human mucus samples.

"Currently about 10% of the population has asthma," said the study's lead author
Christopher Evans, Ph.D., professor of Pulmonary Sciences & Critical Care at the
CU School of Medicine. "Excessive mucus blocks airflow, causing wheezing, and
worsening the effects of inflammation and contraction of the muscles that line the
airways."

Yet treatments for asthma like bronchodilators and steroids are rarely effective
against mucus. Evans said they hydrate the mucus making it easier to cough up, but
fail to treat the problem at the molecular level.

He and his team targeted macromolecules in mucus called polymeric mucin
glycoproteins. They help protect the lungs and airways from infection in healthy
individuals. But when overproduced, they can make gelatinous plugs that block
airways as seen in asthma and other pulmonary conditions.

The researchers tried to shut down this process by breaking up mucin disulfide

bonds which contribute to the overproduction of mucus. They treated asthmatic mice
with a chemical known as TCEP (tris(2-carboxyethyl)phosphine) which quickly
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reversed the disease. It also worked on human mucus taken as samples
from asthma patients.

"We showed that disrupting mucin disulfide bonds loosens the mucus and reverses
the pathological effects of mucus hypersecretion in a mouse allergic asthma model,"
said study co-author Ana Maria Jaramillo, Ph.D., a postdoctoral fellow at CU
Anschutz. "Loosening the mucus reduces airway inflammation, enhances
mucociliary clearance and abolishes airway hyperactivity."

The researchers said that while TCEP would likely irritate human lungs, something
similar could be added to drugs treating asthma, COPD, cystic fibrosis and other
pulmonary diseases making them much more effective at reducing mucus.

"You can develop safer mucolytic compounds using this kind of strategy,” Evans
said. "They could help steroids and albuterol penetrate deeper into the lungs and
airways. They could be used as an adjunct therapy."

Such new compounds might also be used in treating COPD, pulmonary fibrosis and
even infections such as pneumonia or Covid-19 which attacks the lungs and airways.

"These findings establish grounds for developing treatments to inhibit effects of

mucus hypersecretion in asthma,” Evans said. "I believe they have life-saving
potential.”

Explore further

Scientists find gene linked to heightened mucus levels in lung disease

More information: Leslie E. Morgan et al. Disulfide disruption reverses mucus dysfunction
in allergic airway disease, Nature Communications (2021). DOI: 10.1038/s41467-020-
20499-0

Journal information: Nature Communications

Provided by CU Anschutz Medical Campus
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< 3L >How the brain paralyzes you while you sleep (medicalxpress.com)

HOW THE BRAIN PARALYZES YOU WHILE
YOU SLEEP
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How the brain paralyzes you while you sleep. Credit: University of Tsukuba

We laugh when we see Homer Simpson falling asleep while driving, while in church,
and even while operating the Springfield nuclear reactor. In reality though,
narcolepsy, cataplexy and rapid eye movement (REM) sleep behavior disorder are
all serious sleep-related illnesses. Researchers at the University of Tsukuba led by
Professor Takeshi Sakurai have found neurons in the brain that link all three
disorders and could provide a target for treatments.

REM sleep correlates with dreaming. A sleeping person's eyes move back and forth,
but the body remains still. This near-paralysis of muscles while dreaming is called
REM atonia, and is faulty in people with REM sleep behavior disorder. Instead of
being still during REM sleep, muscles move, and people with REM sleep behavior
disorder may stand up and jump, yell or punch. Sakurai and his team set out to find
the neurons in the brain that normally prevent this type of behavior during REM
sleep.

Working with mice, the team identified a specific group of neurons as likely
candidates. These cells were located in an area of the brain called the ventral medial
medulla and received input from another area called the sublaterodorsal tegmental
nucleus, or SLD. "The anatomy of the neurons we found matched what we know,"
explains Sakurai. "They were connected to neurons that control voluntary
movements, but not those that control muscles in the eyes or internal organs.
Importantly, they were inhibitory, meaning that they can prevent muscle movement
when active." When the researchers blocked the input to these neurons, the mice
began moving during their sleep, just like someone with REM sleep behavior
disorder.

Narcolepsy, as demonstrated by Homer Simpson, is characterized by suddenly

falling asleep at any time during the day, even in mid-sentence (Homer was
diagnosed with narcolepsy). Cataplexy is a related iliness in which people suddenly
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lose muscle control and collapse. Although they are awake, their muscles act as if
they are in REM sleep. Sakurai and his team suspected that the special neurons
they found were related to these two disorders. They tested their hypothesis using a
mouse model of narcolepsy in which cataplexic attacks could be triggered by
chocolate. "We found that silencing the SLD-to-ventral medial medulla reduced the
number of cataplexic bouts," says Sakurai.

Overall, the experiments showed these special circuits control muscle atonia in both
REM sleep and cataplexy. "The glycinergic neurons we have identified in the ventral
medial medulla could be a good target for drug therapies for people with narcolepsy,
cataplexy or REM sleep behavior disorder," says Sakurai. "Future studies will have
to examine how emotions, which are known to trigger cataplexy, can affect these
neurons."

Explore further

Identification of the neuronal suppressor of cataplexy, sudden weakening of muscle control
in narcolepsy

More information: Shuntaro Uchida et al, A discrete glycinergic neuronal population in the
ventromedial medulla that induces muscle atonia during REM sleep and cataplexy in
mice, The Journal of Neuroscience (2020). DOI: 10.1523/JNEUROSCI.0688-20.2020

Journal information: Journal of Neuroscience

Provided by University of Tsukuba
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< HE X >Designer cytokine makes paralyzed mice walk again -- ScienceDaily

DESIGNER CYTOKINE MAKES PARALYZED
MICE WALK AGAIN

Date:
January 15, 2021

Source:
Ruhr-University Bochum

Summary:
Using gene therapy, a research team has succeeded in getting mice to walk again after a
complete cross-sectional injury. The nerve cells produced the curative protein
themselves.

FULL STORY

30



https://www.sciencedaily.com/releases/2021/01/210115110306.htm

To date, paralysis resulting from spinal cord damage has been irreparable.
With a new therapeutic approach, scientists have succeeded for the first
time in getting paralyzed mice to walk again. The keys to this are the
protein hyper-interleukin-6, which stimulates nerve cells to regenerate, and
the way it is supplied to the animals.

When the communication breaks down

Spinal cord injuries caused by sports or traffic accidents often result in permanent disabilities
such as paraplegia. This is caused by damage to nerve fibers, so-called axons, which carry
information from the brain to the muscles and back from the skin and muscles. If these fibers are
damaged due to injury or illness, this communication is interrupted. Since severed axons in the
spinal cord can't grow back, the patients suffer from paralysis and numbness for life. To date,
there are still no treatment options that could restore the lost functions in affected patients.

Designer protein stimulates regeneration

In their search for potential therapeutic approaches, the Bochum team has been working with the
protein hyper-interleukin-6. "This is a so-called designer cytokine, which means it doesn't occur
like this in nature and has to be produced using genetic engineering,” explains Dietmar Fischer.
His research group already demonstrated in a previous study that hiL-6 can efficiently stimulate
the regeneration of nerve cells in the visual system.

In their current study, the Bochum team induced nerve cells of the motor-sensory cortex to
produce hyper-Interleukin-6 themselves. For this purpose, they used viruses suitable for gene
therapy, which they injected into an easily accessible brain area. There, the viruses deliver the
blueprint for the production of the protein to specific nerve cells, so-called motoneurons. Since
these cells are also linked via axonal side branches to other nerve cells in other brain areas that
are important for movement processes such as walking, the hyper-interleukin-6 was also
transported directly to these otherwise difficult-to-access essential nerve cells and released there
in a controlled manner.

Applied in one area, effective in several areas

"Thus, gene therapy treatment of only a few nerve cells stimulated the axonal regeneration of
various nerve cells in the brain and several motor tracts in the spinal cord simultaneously,” points
out Dietmar Fischer. "Ultimately, this enabled the previously paralyzed animals that received this
treatment to start walking after two to three weeks. This came as a great surprise to us at the
beginning, as it had never been shown to be possible before after full paraplegia.”

The research team is now investigating to what extent this or similar approaches can be
combined with other measures to optimize the administration of hyper-Interleukin-6 further and
achieve additional functional improvements. They are also exploring whether hyper-interleukin-6
still has positive effects in mice, even if the injury occurred several weeks previously. "This
aspect would be particularly relevant for application in humans," stresses Fischer. "We are now
breaking new scientific ground. These further experiments will show, among other things,
whether it will be possible to transfer these new approaches to humans in the future."

The German Research Foundation funded the study.

Story Source:

Materials provided by Ruhr-University Bochum. Note: Content may be edited for style and
length.
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Journal Reference:

1. Marco Leibinger, Charlotte Zeitler, Philipp Gobrecht, Anastasia Andreadaki, Giinter
Gisselmann, Dietmar Fischer. Transneuronal delivery of hyper-interleukin-6 enables
functional recovery after severe spinal cord injury in mice. Nature Communications,
2021; 12 (1) DOI: 10.1038/s41467-020-20112-4
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< F 3> Study finds COVID-1qg attack on brain, not lungs, triggers severe disease in mice: The
findings have implications for understanding the wide range in symptoms and severity of illness
among humans who are infected by SARS-CoV-2 -- ScienceDaily

STUDY FINDS COVID-19 ATTACK ON BRAIN,
NOT LUNGS, TRIGGERS SEVERE DISEASE
IN MICE
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The findings have implications for understanding the wide range in symptoms
and severity of illness among humans who are infected by SARS-CoV-2

Date:
January 19, 2021

Source:
Georgia State University

Summary:
Researchers have found that infecting the nasal passages of mice with the virus that
causes COVID-19 led to a rapid, escalating attack on the brain that triggered severe
illness, even after the lungs were successfully clearing themselves of the virus.

FULL STORY

Georgia State University biology researchers have found that infecting the
nasal passages of mice with the virus that causes COVID-19 led to a rapid,
escalating attack on the brain that triggered severe iliness, even after the
lungs were successfully clearing themselves of the virus.

Assistant professor Mukesh Kumar, the study's lead researcher, said the findings have
implications for understanding the wide range in symptoms and severity of illness among
humans who are infected by SARS-CoV-2, the virus that causes COVID-19.

"Our thinking that it's more of a respiratory disease is not necessarily true," Kumar said. "Once it
infects the brain it can affect anything because the brain is controlling your lungs, the heart,
everything. The brain is a very sensitive organ. It's the central processor for everything."

The study, published by the journal Viruses, assessed virus levels in multiple organs of the
infected mice. A control group of mice received a dose of sterile saline solution in their nasal
passages.

Kumar said that early in the pandemic, studies involving mice focused on the animals' lungs and
did not assess whether the virus had invaded the brain. Kumars' team found that virus levels in
the lungs of infected mice peaked three days after infection, then began to decline. However,
very high levels of infectious virus were found in the brains of all the affected mice on the fifth
and sixth days, which is when symptoms of severe disease became obvious, including labored
breathing, disorientation and weakness.

The study found virus levels in the brain were about 1,000 times higher than in other parts of the
body.

Kumar said the findings could help explain why some COVID-19 patients seem to be on the road
to recovery, with improved lung function, only to rapidly relapse and die. His research and other
studies suggest the severity of illness and the types of symptoms that different people
experience could depend not only on how much virus a person was exposed to, but how it
entered their body.

The nasal passages, he said, provide a more direct path to the brain than the mouth. And while
the lungs of mice and humans are designed to fend off infections, the brain is ill equipped to do
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so, Kumar said. Once viral infections reach the brain, they trigger an inflammatory response that
can persist indefinitely, causing ongoing damage.

"The brain is one of the regions where virus likes to hide," he said, because it cannot mount the
kind of immune response that can clear viruses from other parts of the body.

"That's why we're seeing severe disease and all these multiple symptoms like heart disease,
stroke and all these long-haulers with loss of smell, loss of taste," Kumar said. "All of this has to
do with the brain rather than with the lungs.”

Kumar said that COVID-19 survivors whose infections reached their brain are also at increased
risk of future health problems, including auto-immune diseases, Parkinson's, multiple sclerosis
and general cognitive decline.

"It's scary," Kumar said. "A lot of people think they got COVID and they recovered and now
they're out of the woods. Now | feel like that's never going to be true. You may never be out of
the woods."

Story Source:

Materials provided by Georgia State University. Note: Content may be edited for style and
length.
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<X >When -- not what -- obese mice ate reduced breast cancer risk: Intermittent fasting
aligned with circadian rhythms improved insulin levels and reduced tumor growth -- ScienceDaily

WHEN -- NOT WHAT -- OBESE MICE ATE
REDUCED BREAST CANCER RISK

Intermittent fasting aligned with circadian rhythms improved insulin levels and

reduced tumor growth

Date:

January 25, 2021
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Source:
University of California - San Diego
Summary:

Researchers report that intermittent fasting reduced breast cancer risk in obese mice.

FULL STORY

Restricting eating to an eight-hour window, when activity is highest,
decreased the risk of development, growth and metastasis of breast cancer
In mouse models, report researchers at University of California San Diego
School of Medicine, Moores Cancer Center and Veterans Affairs San Diego
Healthcare System (VASDSH).

The findings, published in the January 25, 2021 edition of Nature Communications, show that
time-restricted feeding -- a form of intermittent fasting aligned with circadian rhythms -- improved
metabolic health and tumor circadian rhythms in mice with obesity-driven postmenopausal breast
cancer.

"Previous research has shown that obesity increases the risk of a variety of cancers by
negatively affecting how the body reacts to insulin levels and changing circadian rhythms," said
senior author Nicholas Webster, PhD, professor at UC San Diego School of Medicine and senior
research career scientist at VASDSH. "We were able to increase insulin sensitivity, reduce
hyperinsulinemia, restore circadian rhythms and reduce tumor growth by simply modifying when
and for how long mice had access to food."

Breast cancer is the second most common cancer among women in the United States, after skin
cancers. One in eight women will develop breast cancer in their lifetime.

Researchers used female mouse models mimicking postmenopausal hormone conditions to
investigate whether time-restricted feeding of obese mice affected the development and growth
of tumors and reduced breast cancer metastasis to the lungs. Three groups were compared in
different mouse models. One group had 24-hour access to food. A second had food access for
eight hours at night when mice are most active and a third group had an unrestricted low-fat diet.

Both obesity and menopause can disrupt circadian rhythms, which in turn can lead to the
development of insulin resistance, predisposing individuals to chronic diseases like cancer.

Data indicates that elevated insulin levels in obese mice are driving the accelerated tumor
growth. Artificially elevating insulin levels accelerated tumor growth, whereas reducing insulin
levels could mimic the effect of the time-restricted feeding. The results suggest that the antitumor
effect of time-restricted feeding is due to improving metabolic health and lowering the levels of
insulin, said Manasi Das, PhD, postdoctoral fellow in the Webster lab and first author.

"Time-restricted eating has a positive effect on metabolic health and does not trigger the hunger
and irritability that is associated with long-term fasting or calorie restriction," said Das. "Through
its beneficial metabolic effects, time-restricted eating may also provide an inexpensive, easy to
adopt, but effective strategy to prevent and inhibit breast cancer without requiring a change in
diet or physical activity."
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Exploring the ability of time-restricted eating to prevent breast cancer in women, or cancer in
general, could affect a wide range of patients, said Webster, suggesting that clinical trials are
warranted.

"The increase in risk of breast cancer is particularly high in women who are overweight and have
been through menopause. For this reason, doctors may advice women to adopt weight loss

strategies to prevent tumor growth," said Das. "Our data suggests that a person may benefit from
simply timing their meals differently to prevent breast cancer rather than changing what they eat."

Story Source:

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