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< L >New way viruses trigger autoimmunity discover | EurekAlert!

NEWS RELEASE 28-FEB-2022

New way viruses trigger autoimmunity
discovered

In mice, roseolovirus disrupts immune cells’ process of learning self-recognition

Peer-Reviewed Publication

WASHINGTON UNIVERSITY SCHOOL OF MEDICINE

Autoimmune diseases such as rheumatoid arthritis and Type 1 diabetes are thought to arise
when people with a genetic susceptibility to autoimmunity encounter something in the
environment that triggers their immune systems to attack their own bodies. Scientists have
made progress in identifying genetic factors that put people at risk, but the environmental

triggers have proven more elusive.



https://www.eurekalert.org/news-releases/944520
https://www.eurekalert.org/releaseguidelines

Researchers at Washington University School of Medicine in St. Louis have discovered that a
viral infection can set a destructive process in motion, culminating in autoimmunity long
after the infection has resolved. The researchers investigated the impact of viral infection on
T cells, a group of immune cells that play a key role in many autoimmune conditions. In the
study, which was conducted in mice, the researchers showed that murine roseolovirus
infects the thymus — the organ where self-destructive T cells are identified and eliminated
— and disrupts the screening process in the organ. Months after infection, the mice develop
an autoimmune disease of the stomach driven by self-destructive T cells.

The study, published Feb. 28 in the Journal of Experimental Medicine, describes a previously
unknown way a virus can trigger autoimmunity. Further, it suggests that human
roseoloviruses, close relatives of murine roseolovirus, warrant investigation as possible
causes of autoimmunity in people.

“Itis very hard to find the culprit of a crime that was never even at the scene of the crime,”
said senior author Wayne M. Yokoyama, MD, the Sam J. Levin and Audrey Loew Levin

Professor of Arthritis Research. “As clinicians, we often look directly in the diseased tissue,
and if we find no virus we conclude that the disease was not caused by a virus. But here we
have a situation in which a virus is doing its damage someplace else entirely. This virus goes
to the thymus, which is where T cells undergo a process to select those cells useful for
immune defense but also get rid of T cells that are too likely to damage the body's own
tissues. And what we find is that this whole process, which is called central tolerance, is
affected. T cells that shouldn't leave the thymus get out, and they manifest months later in
the stomach, causing an autoimmune disease in a location that was never infected with the

virus.”

Human and mouse roseoloviruses are members of the herpesvirus family. In people,
roseoloviruses cause roseola, a mild childhood illness that involves a few days of fever and
rash. Most people have been infected with at least one roseolovirus by the time they start
kindergarten. Like other herpesviruses, roseoloviruses cause lifelong infections, although
the virus goes dormant and rarely causes symptoms after the initial infection.

Scientists have long suspected that roseoloviruses may be linked to autoimmunity. But the
ubiquity of the viruses makes investigating any such connection difficult. It is hard to look
for differences between infected and uninfected people when nearly everyone is infected
early in life.

Instead, Yokoyama, first author Tarin Bigley, MD, PhD, a fellow in pediatric rheumatology,
and colleagues studied murine roseolovirus, a recently discovered virus that infects the
thymus and T cells of mice in the wild. The researchers infected newborn mice with the
virus. Twelve weeks later, all of the mice had developed autoimmune gastritis, or stomach
inflammation, though there were no signs of the virus in their stomachs. If the virus was
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promptly eliminated with antiviral drug treatment in the first few days, while it was still
actively replicating, the mice did not develop gastritis three months later. If, however, the
researchers waited to give an antiviral until the mice were 8 weeks old — after the active
infection had resolved but before the mice showed signs of stomach problems — the drug
did no good at all; the mice still went on to develop gastritis a few weeks later.

Scientists already knew that viral infection can lead to autoimmunity if some of the virus's
proteins happen to resemble normal human proteins. Antibodies meant to target the virus
end up also reacting with normal human cells. The researchers found that the mice with
gastritis had developed antibodies against proteins on stomach cells. But they also had
developed antibodies against a wide array of normal proteins associated with other
autoimmune conditions. In addition, they had many T cells that targeted the body's own
normal proteins, and other changes to the T cell population that biased the immune system
toward autoimmunity.

“We don't think the autoimmune gastritis is the result of molecular mimicry because we
observed such a broad autoantibody response,” Bigley said. “The observation that infected
mice produced diverse autoantibodies, in addition to the anti-stomach autoantibodies,
suggested that murine roseolovirus infection early in life was inducing a wide-ranging defect
in the body's ability to avoid targeting its own proteins. This is why we focused our studies
on the impact of infection on central tolerance rather than molecular mimicry.”

The next step is to investigate whether a similar process occurs in people.

“Human autoimmune disease also may occur via viral infection that gets cleared but leaves
damage that can cause autoimmunity,” Yokoyama said. “But if so, there has to be some
other factor that we don't understand yet that makes some people more susceptible to the
autoimmune effects of roseolovirus infection, because almost all people are infected, but
most people do not get autoimmune diseases. That is a really important topic for further
investigation.”
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< > Cellular rejuvenation therapy safely reverses | EurekAlert!

NEWS RELEASE 7-MAR-2022

Cellular rejuvenation therapy safely reverses
signs of aging in mice
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Salk researchers treated mice with anti-aging regimen beginning in middle age and found no
increase in cancer or other health problems later on

Peer-Reviewed Publication

SALK INSTITUTE

IMAGE: FROM LEFT: JUAN CARLOS IZPISUA BELMONTE AND PRADEEP REDDY view more

LA JOLLA—(March 7, 2022) Age may be just a number, but it's a number that often carries
unwanted side effects, from brittle bones and weaker muscles to increased risks of
cardiovascular disease and cancer. Now, scientists at the Salk Institute, in collaboration with
Genentech, a member of the Roche group, have shown that they can safely and effectively
reverse the aging process in middle-aged and elderly mice by partially resetting their cells to
more youthful states.

“We are elated that we can use this approach across the life span to slow down aging in

normal animals. The technique is both safe and effective in mice,” says Juan Carlos Izpisua
Belmonte, co-corresponding author and a professor in Salk's Gene Expression Laboratory.
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“In addition to tackling age-related diseases, this approach may provide the biomedical
community with a new tool to restore tissue and organismal health by improving cell
function and resilience in different disease situations, such as neurodegenerative diseases.”

As organisms age, it is not just their outward appearances and health that change; every cell
in their bodies carries a molecular clock that records the passage of time. Cells isolated from
older people or animals have different patterns of chemicals along their DNA—called
epigenetic markers—compared to younger people or animals. Scientists know that adding a
mixture of four reprogramming molecules—Oct4, Sox2, KIf4 and cMyc, also known as
“Yamanaka factors”—to cells can reset these epigenetic marks to their original patterns. This
approach is how researchers can dial back adult cells, developmentally speaking, into stem
cells.

In 2016, Izpisua Belmonte's lab reported for the first time that they could use the Yamanaka

factors to counter the signs of aging and increase life span in mice with a premature aging
disease. More recently, the team found that, even in young mice, the Yamanaka factors
can accelerate muscle regeneration. Following these initial observations, other scientists

have used the same approach to improve the function of other tissues like the heart, brain
and optic nerve, which is involved in vision.

In the new study, Izpisua Belmonte and his colleagues tested variations of the cellular
rejuvenation approach in healthy animals as they aged. One group of mice received regular
doses of the Yamanaka factors from the time they were 15 months old until 22 months,
approximately equivalent to age 50 through 70 in humans. Another group was treated from
12 through 22 months, approximately age 35 to 70 in humans. And a third group was
treated for just one month at age 25 months, similar to age 80 in humans.

“What we really wanted to establish was that using this approach for a longer time span is
safe,” says Pradeep Reddy, a Salk staff scientist and co-first author of the new paper.
“Indeed, we did not see any negative effects on the health, behavior or body weight of these
animals.”

Compared to control animals, there were no blood cell alterations or neurological changes
in the mice that had received the Yamanaka factors. Moreover, the team found no cancers
in any of the groups of animals.

When the researchers looked at normal signs of aging in the animals that had undergone
the treatment, they found that the mice, in many ways, resembled younger animals. In both
the kidneys and skin, the epigenetics of treated animals more closely resembled epigenetic
patterns seen in younger animals. When injured, the skin cells of treated animals had a
greater ability to proliferate and were less likely to form permanent scars—older animals
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usually show less skin cell proliferation and more scarring. Moreover, metabolic molecules
in the blood of treated animals did not show normal age-related changes.

This youthfulness was observed in the animals treated for seven or 10 months with the
Yamanaka factors, but not the animals treated for just one month. What's more, when the
treated animals were analyzed midway through their treatment, the effects were not yet as
evident. This suggests that the treatment is not simply pausing aging, but actively turning it
backwards—although more research is needed to differentiate between the two.

The team is now planning future research to analyze how specific molecules and genes are
changed by long-term treatment with the Yamanaka factors. They are also developing new
ways of delivering the factors.

“At the end of the day, we want to bring resilience and function back to older cells so that
they are more resistant to stress, injury and disease,” says Reddy. “This study shows that, at
least in mice, there's a path forward to achieving that.”

Belmonte is currently an Institute Director at Altos Labs, Inc., in addition to being a
professor at the Salk Institute.

Other authors included Mako Yamamoto, Isabel Guillen Guillen, Sanjeeb Sahu, Chao Wang,
Yosu Luque, Javier Prieto, Lei Shi, Kensaku Shojima, Tomoaki Hishida and Concepcion
Rodriguez Esteban of Salk; Kristen Browder, Zijuan Lai, Qingling Li, Feroza Choudhury, Weng
Wong, Yuxin Liang, Dewakar Sangaraju, Wendy Sandoval, Michal Pawlak, Jason Vander
Heiden and Heinrich Jasper of Genentech, Inc.; Amin Haghani and Steve Horvath of UCLA;
Estrella Nufiez Delicado of Universidad Catdlica San Antonio de Murcia; and Pedro Guillen
Garcia of Clinica CEMTRO.

The study was supported by Universidad Catdélica San Antonio de Murcia (UCAM), and
Fundacion Dr. Pedro Guillén.

About the Salk Institute for Biological Studies:

Every cure has a starting point. The Salk Institute embodies Jonas Salk’s mission to dare to
make dreams into reality. Its internationally renowned and award-winning scientists explore
the very foundations of life, seeking new understandings in neuroscience, genetics,
immunology and more. The Institute is an independent nonprofit organization and
architectural landmark: small by choice, intimate by nature and fearless in the face of any
challenge. Be it cancer or Alzheimer's, aging or diabetes, Salk is where cures begin. Learn
more at: salk.edu.
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[An obesity treatment for women only?

Date:

March 9, 2022

Source:

University of Virginia Health System

Summary:
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Researchers have identified a potential way to battle the health effects
of obesity and type 2 diabetes in women after discovering an important factor that could
determine how their bodies use and store fat.

FULL STORY

University of Virginia School of Medicine researchers have identified a
potential way to battle the health effects of obesity and type 2 diabetes in
women after discovering an important factor that could determine how their
bodies use and store fat.

Based on their new discovery, the researchers, led by Associate Professor of Biomedical
Engineering Mete Civelek, PhD, were able to change whether female lab mice's bodies stored fat
subcutaneously (under the skin) or viscerally (wrapped around the organs). While visceral fat
goes unseen, hidden deep inside the body, it can be particularly harmful to good health.

The researchers say their results in mice suggest that a similar approach could help treat the
effects of obesity and battle metabolic diseases, such as diabetes, in women.

"There is a strong need for targeted therapies against metabolic abnormalities caused by obesity
and diabetes," said the study's first author, Qianyi Yang, PhD, of UVA's Center for Public Health
Genomics. "We hope that increasing KLF14 abundance in fat cells of females with obesity and
diabetes may provide a novel treatment option to alleviate these metabolic abnormalities."

How We Store Fat

Men and women naturally store fat differently. Men tend to be more apple-shaped, meaning they
store fat around the waist, while women tend to be more pear-shaped. This is because women
store more subcutaneous fat and less visceral fat in their lower body. Civelek's new findings help
explain why.

Civelek and his team were investigating a particular gene, KLF14, that has been linked to many
different metabolic problems, including type 2 diabetes and coronary artery disease. These
health associations are more pronounced in women than men, but scientists haven't understood
the reason.

Civelek and his collaborators found that the KLF14 gene is a key regulator of how the female
body uses lipids (fats). The gene makes a protein that plays a critical in how fat cells form, what
type of fat they turn into and where they are stored. When Civelek's team blocked the production
of this protein in lab mice, they noticed very different effects in males and females: Females
gained fat, while males lost it. The females also stored fat differently than normal, gaining more
visceral fat and less subcutaneous fat.

There were other sex-specific changes as well: The female mice suffered slower metabolic rates
and faster breathing, suggesting they were relying more on carbohydrates for fuel. And their
bodies became less efficient at managing triglycerides, a type of fat in the blood.

Interestingly, when the researchers amped up production of the KLF14 protein in in female mice,
the mice lost weight. But male mice did not.

Based on what they've found, the researchers believe that increasing production of the KLF14
protein in fat cells in women may offer a way to treat the harmful effects of obesity and type 2
diabetes. More research will be needed, but the researchers say it is promising that their mouse
findings align closely with what we see in humans.
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"We are now working to create a drug delivery system that will target fat cells and deliver a small
molecule to increase KLF14 abundance," Civelek said. "We hope to translate our laboratory's
findings to the clinic to help women fight the effects of obesity and diabetes.”

Obesity Findings Published

The researchers have published their findings in the scientific journal Diabetes, a publication of
the American Diabetes Association. The research team consisted of Yang, Jameson Hinkle,
Jordan N. Reed, Redouane Aherrahrou, Zhiwen Xu, Thurl E. Harris, Erin J. Stephenson, Kiran
Musunuru, Susanna R. Keller and Civelek. Musunuru is an adviser and holds equity in Verve
Therapeutics and Variant Bio.

The work was supported by the National Institutes of Health's National Institute of Diabetes and
Digestive and Kidney Diseases, grant RO1 DK118287, and the American Diabetes Association,
grant 1-19-1BS-105.

UVA's Department of Biomedical Engineering is a collaboration of UVA's School of Medicine and
School of Engineering.

Story Source:

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

Journal Reference:

1. Qianyi Yang, Jameson Hinkle, Jordan N. Reed, Redouane Aherrahrou, Zhiwen Xu, Thurl
E. Harris, Erin J. Stephenson, Kiran Musunuru, Susanna R. Keller, Mete
Civelek. Adipocyte-Specific Modulation of KLF14 Expression in Mice Leads to Sex-
Dependent Impacts on Adiposity and Lipid Metabolism. Diabetes, 2022;
DOI: 10.2337/db21-0674
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< HE X >Photo or the real thing? Mice can inherently recall and tell them apart, experiments show:
Study provides first evidence that mice employ higher-order cognitive processes like
humans and non-human primates -- ScienceDaily

Photo or the real thing? Mice can inherently
recall and tell them apart, experiments show

Study provides first evidence that mice employ higher-order cognitive processes like humans
and non-human primates

Date:

March 14, 2022
Source:

Florida Atlantic University
Summary:

The ability to make perceptual and conceptual judgements such as knowing the
difference between a picture of an object and the actual 3D object itself has been
considered a defining capacity of primates, until now. A study provides the very first
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behavioral evidence that laboratory mice are capable of higher-order cognitive
processes. Findings also provide strong support that the mouse's hippocampus, like that
of humans, is required for this form of nonspatial visual recognition memory and picture-
object equivalence.

FULL STORY

A picture is worth a thousand words, especially when it triggers memories
of the pictured object like a vacation photo. 2D visual stimuli, such as
pictures seen in print media, television or online, is often how humans
acquire knowledge about real-world items. In such formats, the 2D stimuli
act as symbols of the actual physical item.

The ability to perceive that a 2D picture of an object corresponds to its 3D physical form or
"picture-to-object equivalence" is a cognitive function thought to be exclusive to higher-order
species such as primates and some birds. It has been suggested that this "representational
insight" may be beyond the ability of rodents or poses substantial problems in experimental
design.

A study by researchers at Florida Atlantic University challenges this theory and provides the very
first behavioral evidence that laboratory mice are capable of high-level picture-to-object
perceptual abilities. They have confirmed that mice perceive the inherent difference between a
picture of an object and the actual 3D object itself.

Using a modified object recognition task, researchers allowed naive mice to view photographs
(2D stimuli) of an object during a sample session. The next day, the mice were presented with a
novel 3D object and the actual 3D object viewed the day before in 2D photograph.

Interestingly, the results of the study, published in Scientific Reports, showed that the mice
overwhelmingly preferred to explore the novel 3D object over the "familiar" 3D object. This first-
of-its-kind evidence reveals that mice can successfully perform a cognitive task of picture-to-
object equivalence reminiscent of those used to test visual recognition memory in children and
non-human primates. Importantly, these findings suggest that after encoding the 2D visual
stimuli, mice employed higher-order cognitive processes to associate the 3D item with the
recalled memory of the 2D referent.

Findings also indicate that the mouse hippocampus (a primary structure of the brain's medial
temporal lobe memory system), like that of humans, contributes significantly to the
representational or transitive inference necessary for picture-to-object equivalence. Further, they
found that picture memory, required for such higher-order inference, depends upon neuronal
activity in the CAL1 region dorsal hippocampus.

"Our study challenges the view that perceptual limitations of mice render them inappropriate for
modeling human memory and visual processing and that familiarity-based recognition is
independent of the hippocampus,"” said Robert W. Stackman Jr., Ph.D., senior author, dean, FAU
Graduate College, professor of neuroscience, Department of Psychology, FAU Charles E.
Schmidt College of Science, and a member of the FAU Jupiter Life Science Initiative, FAU Stiles-
Nicholson Brain Institute, FAU Center for Complex Systems and Brain Sciences and FAU
Institute for Human Health and Disease Intervention (I-Health). "Our findings also provide strong
support that a functional mouse hippocampus is required for this form of nonspatial visual
recognition memory and picture-object equivalence."
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If mice spent sufficient time (greater than 30 seconds) viewing pictures of an object, they then
could subsequently discriminate between a "familiar* 3D physical object and a novel 3D physical
object, even when low-level visual strategies were controlled. This picture-object equivalence
capability occurred regardless of object symmetry, likeness, viewing angle, composition, and
image realism. Even when low-level visual features, such as color and luminance are controlled
for, mice are still able to generalize from 2D picture to 3D object.

"In primates, the hippocampus is thought to play an essential role in declarative or explicit
memory enabling an individual to replay a 'story' of a previously encoded experience," said Sarah
J. Cohen, Ph.D., first author and a post-doctoral fellow, FAU Center for Complex Systems and
Brain Sciences and FAU Jupiter Life Science Initiative. "We suggest that that 'story' enables one
to recognize items learned in picture form when they are subsequently presented in 3D form. The
mouse hippocampus likely encodes and consolidates the picture exploration as a 'story' of that
experience or event, within a specific context as a form of explicit memory."

Recognition memory is well established in mice, yet results from this study extend that research
to indicate that rodents are capable of advanced visual recognition and learn indirectly about
actual objects by viewing images. The role of the hippocampus may be to retrieve the memory of
the picture explored during the sample session, against which the mouse can appropriately
match to one of the items available during the test session.

"Mice can make perceptual and conceptual judgments about presented task stimuli, which is
surprising given that picture-object equivalence has been considered a defining capacity of
primates,” said Stackman. "Taken together, our results provide convincing evidence that the
mouse may serve as an effective model organism to investigate higher-order sophisticated
aspects of mammalian visual perception and recognition."

Other study co-authors are David A. Cinalli Jr., Ph.D., FAU Stiles-Nicholson Brain Institute;
Herborg N. Asgeirsdattir, Ph.D., Ampersand Health, United Kingdom; Brandon Hindman, FAU
Department of Psychology; and Elan Barenholtz, Ph.D., associate professor of psychology and a
member of the FAU Center for Complex Systems and Brain Sciences and FAU Stiles-Nicholson
Brain Institute.

This research was supported in part by the National Institutes of Health (MH0876591) awarded
to Stackman, the Jupiter Life Science Initiative, and an FAU Undergraduate Research and
Inquiry grant.

Story Source:

Materials provided by Florida Atlantic University. Original written by Gisele Galoustian. Note:
Content may be edited for style and length.

Related Multimedia:

o lllustration of experiments of mice looking at images of chess pieces
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|A gene could prevent Parkinson's disease

Date:
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Source:
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Summary:

Parkinson's disease is a neurodegenerative disorder characterized by the destruction of
a specific population of neurons: the dopaminergic neurons. A team has investigated the
destruction of these dopaminergic neurons using the fruit fly as study model. The
scientists identified a key protein in flies, and also in mice, which plays a protective role
against this disease and could be a new therapeutic target.

FULL STORY

Parkinson's disease is a neurodegenerative disorder characterized by the
destruction of a specific population of neurons: the dopaminergic neurons.
The degeneration of these neurons prevents the transmission of signals
controlling specific muscle movements and leads to tremors, involuntary
muscle contractions or balance problems characteristic of this pathology. A
team from the University of Geneva (UNIGE) has investigated the
destruction of these dopaminergic neurons using the fruit fly as study
model. The scientists identified a key protein in flies, and also in mice,
which plays a protective role against this disease and could be a new
therapeutic target. This work can be read in the journal Nature
Communications.

Apart from rare forms involving a single gene, most Parkinson's cases result from an interaction
between multiple genetic and environmental risk factors. However, a common element in the
onset of the disease is a dysfunction of mitochondria in dopaminergic neurons. These small
factories within cells are responsible for energy production, but also for activating the cell's self-
destruct mechanisms when damaged.

The laboratory of Emi Nagoshi, Professor in the Department of Genetics and Evolution at the
UNIGE Faculty of Science, uses the fruit fly, or Drosophila, to study the mechanisms of
dopaminergic neuron degeneration. Her group is particularly interested in the Fer2 gene, whose
human homolog encodes a protein that controls the expression of many other genes and whose
mutation might lead to Parkinson's disease via mechanisms that are not yet well understood.

In a previous study, this scientific team demonstrated that a mutation in the Fer2 gene causes
Parkinson's-like deficiencies in flies, including a delay in the initiation of movement. They had
also observed defects in the shape of the mitochondria of dopaminergic neurons, similar to those
observed in Parkinson's patients.

Protecting neurons

Since the absence of Fer2 causes Parkinson's disease-like conditions, the researchers tested
whether -- on the contrary -- an increase in the amount of Fer2 in the cells could have a
protective effect. When flies are exposed to free radicals, their cells undergo oxidative stress
which leads to the degradation of dopaminergic neurons. However, the scientists were able to
observe that oxidative stress no longer has any deleterious effect on the flies if they
overproduce Fer2, confirming the hypothesis of its protective role.

"We have also identified the genes regulated by Fer2 and these are mainly involved in
mitochondrial functions. This key protein therefore seems to play a crucial role against the
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degeneration of dopaminergic neurons in flies by controlling not only the structure of
mitochondria but also their functions," explains Federico Miozzo, researcher in the Department of
Genetics and Evolution and first author of the study.

A new therapeutic target

To find out whether Fer2 plays the same role in mammals, the biologists created mutants of
the Fer2homolog in mouse dopaminergic neurons. As in the fly, they observed abnormalities in
the mitochondria of these neurons as well as defects in locomotion in aged mice. "We are
currently testing the protective role of the Fer2 homolog in mice and results similar to those
observed in flies would allow us to consider a new therapeutic target for Parkinson's disease
patients,” concludes Emi Nagoshi.

Story Source:

Materials provided by Université de Genéve. Note: Content may be edited for style and length.

Journal Reference:
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Francesco Petrelli, Damla Tas, Nicolas Loncle, Irina Nikonenko, Peter Bou Dib, Emi
Nagoshi. Maintenance of mitochondrial integrity in midbrain dopaminergic neurons
governed by a conserved developmental transcription factor. Nature
Communications, 2022; 13 (1) DOI: 10.1038/s41467-022-29075-0
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< 3L > Trial use of soybean waste to tackle obesity -- ScienceDaily

[Trial use of soybean waste to tackle obesity

Date:

March 22, 2022
Source:

Nanyang Technological University
Summary:

Scientists have found that fermented soybean waste, or okara, could improve fat
metabolism and mitigate effects of diet-induced obesity.

FULL STORY
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An international team of scientists from Nanyang Technological University,
Singapore (NTU Singapore) and Waseda University in Japan have found
that fermented soybean waste, or okara, could improve fat metabolism and
mitigate effects of diet-induced obesity.

Through laboratory experiments reported in the peer-reviewed scientific journal Metabolites in
February, the scientists from NTU Singapore and Waseda showed that mice on a high fat diet
supplemented with fermented okara gained less body mass and had lower levels of fat and
cholesterol after three weeks as compared to mice on the same diet but not fed any fermented
okara.

With 14 million tonnes of okara generated every year, and nearly a third of the world's population
overweight or obese, the scientists hope their findings can pave the way for fermented okara to
be integrated into health foods one day, addressing the problems of food waste and obesity at
the same time.

Dr Ken Lee, senior lecturer at the NTU School of Physical and Mathematical Sciences and co-
lead author of the paper, said: "Using a process akin to what is used to produce miso and soy
sauce, we fermented okara and fed it to mice on a high-fat diet. Three weeks later, we found that
these mice gained less weight as compared to mice on a high-fat diet but without fermented
okara. The mice that were fed fermented okara also had less fat and lower cholesterol levels.

"Our findings suggest that fermented okara could help to mitigate the harmful effects of a high-fat
diet, and could potentially be integrated in the diets of obese patients who find it difficult to make
immediate lifestyle changes."

Dr Shigenobu Shibata, Professor at the Waseda University Graduate School of Advanced
Science and Engineering and co-lead author of the paper, said: "Aspergillus

oryzae and Aspergillus sojae, whichare typical aspergillus fungi used to produce soy sauce and
miso, were successfully combined to ferment okara. Compared to unfermented okara, fermented
okara was found to be able to reduce obesity and improve abnormal lipid metabolism in mice.
Tofu and soymilk are now widely accepted as health foods not only in Japan but in the world, and
the effective use of okara, which is an industrial waste, is in line with the United Nations
Sustainable Development Goals. | hope NTU and Waseda University, each with their unique
strength, will continue to promote such joint research centred on graduate students and young
researchers."

The okara study supports the goals of the NTU 2025 five-year strategic plan, which prioritises the
University's commitment to sustainability, as well as its focus on health and society as one of the
research clusters with potential for significant intellectual and societal impact.

Enhancing okara's nutrition

To enhance the nutritional profile of okara, the research team from NTU and Waseda first
fermented okara collected from a Singapore beancurd manufacturer using a process traditionally
used in Asian countries to make fermented soybean food products such as miso, soy sauce, and
tempeh.

Enhancing the nutritional profile of okara increases its potential as a desirable ingredient in the
human diet, the scientists explained.

For this study, the team added a mix of Aspergillus oryzae (A. oryzae) and Aspergillus sojae (A.
sojae) -- food-grade microbes -- to okara and left it to ferment in the dark at 25°C for four days.

Compared to unfermented okara, the scientists found that fermented okara had more protein and
a higher total phenolic content -- an indication of higher antioxidant properties -- and less
insoluble dietary fibre.

Fermented okara improves fat metabolism
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The scientists then investigated the anti-obesity effects of fermented okara on mice put on a
three-week high fat diet compared to mice put on three other types of diet: a normal diet, a high-
fat diet, and a diet supplemented with unfermented okara.

At the end of three weeks, mice that were fed fermented okara every day gained the least body
mass (3g) as compared to other three groups of mice that gained between 6g to 10g.

The mice that were fed fermented okara also had less visceral and subcutaneous fat (30g and
199 respectively) than mice on a high-fat diet without any fermented okara (67g and 53g
respectively).

The scientists also found lower triglyceride and cholesterol levels in mice on a fermented okara-
supplemented diet compared to those without. Triglycerides are a type of fat in the blood that has
been linked to an increased risk of heart disease.

Further investigation revealed that the reduction in triglycerides was in part due to a significant
dip in proteins involved in fatty acid synthesis.

These findings indicate the fermented okara's potential to suppress diet-induced obesity, said the
scientists.

The study builds on the NTU-Waseda team's earlier research on other uses for okara. For
instance, the scientists showed that fermented okara could help to bring down blood sugar
levels. They have also worked with a local brewery to integrate okara into modern dishes.

Working with collaborators in Singapore, the NTU team has also successfully repurposed okara
into an eco-friendly 3D-printing ink, highlighting the potential use of 3D food printing to improve
food sustainability.

The NTU-Waseda team is now reaching out to industry partners to translate this work into
healthy snacks and exploring how it can be integrated into other food products.

Story Source:

Materials provided by Nanyang Technological University. Note: Content may be edited for
style and length.

Related Multimedia:

e YouTube video: NTUsqg and Waseda University trial use of soybean waste to tackle

obesity
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In animal study, implant churns out CAR-T
cells to combat cancer
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Researchers have developed an implantable biotechnology that produces and releases
CAR-T cells for attacking cancerous tumors. In a proof-of-concept study involving
lymphoma in mice, the researchers found that treatment with the implants was faster and
more effective than conventional CAR-T cell cancer treatment.



https://www.sciencedaily.com/releases/2022/03/220324122606.htm

FULL STORY

Researchers from North Carolina State University and the University of
North Carolina at Chapel Hill have developed an implantable biotechnology
that produces and releases CAR-T cells for attacking cancerous tumors. In
a proof-of-concept study involving lymphoma in mice, the researchers
found that treatment with the implants was faster and more effective than
conventional CAR-T cell cancer treatment.

T cells are part of the immune system, tasked with identifying and destroying cells in the body
that have become infected with an invading pathogen. CAR-T cells are T cells that have been
engineered to identify cancer cells and destroy them. CAR-T cells are already in clinical use for
treating lymphomas, and there are many clinical trials under way focused on using CAR-T cell
treatments against other forms of cancer.

"A major drawback to CAR-T cell treatment is that it is tremendously expensive -- hundreds of
thousands of dollars per dose," says Yevgeny Brudno, corresponding author of the study and
assistant professor in the joint biomedical engineering department at NC State and UNC.

"Due to its cost, many people are shut out from this treatment. One reason for the high cost is
that the manufacturing process is complex, time-consuming and has to be tailored to each
cancer patient individually," Brudno says. "We wanted to address challenges in CAR-T treatment
related to both manufacturing time and cost."

"Reducing the manufacturing time is even more critical for patients with rapidly progressing
disease," says Pritha Agarwalla, lead author of the study and a postdoctoral researcher in the
joint biomedical engineering department.

To tackle this challenge, the researchers created a biotechnology called Multifunctional Alginate
Scaffolds for T cell Engineering and Release (MASTER). The work was done in partnership with
Gianpietro Dotti, professor in the Department of Microbiology and Immunology and co-leader of
the Immunology Program at the Lineberger Cancer Center at UNC; and Frances Ligler, a
professor of biomedical engineering at Texas A&M University.

To understand how MASTER works, you have to understand how CAR-T cells are produced.
Clinicians first isolate T cells from patients and transport them to a clean manufacturing facility.
At this facility, researchers "activate” T cells with antibodies over several days, preparing them
for reprogramming. Once T cells are activated, researchers use viruses to introduce the CAR
gene, reprogramming the T cells into CAR-T cells that target cancer cells. Researchers then add
factors to stimulate the CAR-T cells to proliferate, expanding their number. Finally, after these
manipulations are complete -- a process that can take weeks -- the cells are brought back to the
hospital and infused into the patient's bloodstream.

"Our MASTER technology takes the cumbersome and time-consuming activation,
reprogramming and expansion steps and performs them inside the patient,” Agarwalla says.
"This transforms the multi-week process into a single-day procedure."

MASTER is a biocompatible, sponge-like material with the look and feel of a mini marshmallow.
To begin treatment, researchers isolate T cells from the patient and mix these naive (or non-
activated) T cells with the engineered virus. Researchers pour this mixture on top of the
MASTER, which absorbs it. MASTER is decorated with the antibodies that activate the T cells,
so the cell activation process begins almost immediately. Meanwhile, MASTER is surgically
implanted into the patient- in these studies, a mouse.
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After implantation, the cellular activation process continues. As the T cells become activated,
they begin responding to the modified viruses, which reprogram them into CAR-T cells.

"The large pores and sponge-like nature of the MASTER material brings the virus and cells close
together, which facilitates cellular genetic reprogramming,” says Agarwalla.

The MASTER material is also impregnated with factors called interleukins that foster cell
proliferation. After implantation, these interleukins begin to leach out, promoting rapid
proliferation of the CAR-T cells.

"Engineering the material so that it is dry and absorbs this combination of T cells and virus is
critically important,” Brudno says. "If you try to do this by applying T cells and virus to a wet
MASTER, it just doesn't work."

In these studies, the researchers worked with mice that had lymphoma. One group was treated
with CAR-T cells that were created and delivered using MASTER. A second group was treated
with CAR-T cells that were created conventionally and delivered intravenously. These two groups
were compared to control group receiving non-engineered T cells.

"Our technology performed very well,” Brudno says. "It would take at least two weeks to create
CAR-T cells from naive T cells for clinical use. We were able to introduce the MASTER into a
mouse within hours of isolating naive T cells."

In addition, since cells are implanted within hours of isolation, the minimal manipulation creates
healthier cells that exhibit fewer markers associated with poor anti-cancer performance in CAR-T
cells. Specifically, the MASTER technique results in cells that are less differentiated, which
translates to better sustainability in the body and more anti-cancer potency. In addition, the cells
display fewer markers of T-cell exhaustion, which is defined by poor T cell function.

"The end result is that the mice that received CAR-T cell treatment via MASTER were far better
at fighting off tumors than mice that received conventional CAR-T cell treatment,” Agarwalla
says.

The improvement in anti-cancer efficacy was especially pronounced over the long term, when
mice were faced with a recurrence of lymphoma.

"The MASTER technology was very promising in liquid tumors, such as lymphomas, but we are
especially eager to see how MASTER performs against solid tumors -- including pancreatic
cancer and brain tumors," Brudno says.

"We're working with an industry partner to commercialize the technology, but there's still a lot of
work to be done before it becomes clinically available. Further work to establish the safety and
robustness of this technology in animal models will be necessary before we can begin exploring
clinical trials involving human patients."

While it's impossible to estimate what the cost of MASTER treatment might be if it is eventually
approved for clinical use, Brudno says he's optimistic that it would be substantially less
expensive than existing CAR-T treatment options.

"We're also exploring opportunities with other industry partners for taking the fundamental
concepts of MASTER and applying them for use in regenerative medicine and in treating
autoimmune disease," Brudno says.

"| feel like we're just scratching the surface of what's possible here," Agarwalla says.

The work was done with support from the North Carolina Biotechnology Center, under flash grant
2019-FLG-3812; from the National Center for Advancing Translational Sciences; and from the
National Institutes of Health under grants UL1TR002489, RO1CA193140, R21-CA229938-01A1,
T32CA196589 and R25NS094093.
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NEWS RELEASE 24-MAR-2022

Tuberculosis infection protects mice from
developing COVID-19

Discovery may explain why tuberculosis and COVID-19 double infections are rare in humans
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CAUSE TUBERCULOSIS (TB) AND COVID. THE DENSE BLUE AREA IN THE UPPER LEFT IS INFECTED WITH
MYCOBACTERIUM TUBERCULOSIS (THE CAUSE OF TB), WHILE THE BROWN AREA IN THE LOWER RIGHT
IS INFECTED WITH SARS-COV-2 (THE CAUSE OF COVID). IMAGE TAKEN BY DR. ERIN S.

GLOAG. view more

CREDIT: ERIN S. GLOAG, ROSAS MEJIA O ET AL., 2022, PLOS PATHOGENS, CC-BY 4.0
(HTTPS://CREATIVECOMMONS.ORG/LICENSES/BY/4.0/)

In mice, the immune response mounted against tuberculosis prevents them from
developing COVID-19, according to a new study by Richard Robinson at The Ohio State
University, U.S. and colleagues publishing March 24 in the open-access journal PLOS
Pathogens.

Currently, the bacterium that causes tuberculosis, Mycobacterium tuberculosis, and the virus
that causes COVID-19, SARS-CoV-2, are the leading causes of death from infectious disease
worldwide. Tuberculosis is widespread, and scientists have questioned whether the immune
response triggered by this serious respiratory infection might protect people from
developing COVID-19. To find out more, researchers worked with two different strains of
mice and infected them with M. tuberculosis. Then they exposed the mice to the COVID-19
virus and monitored them for signs of infection. They discovered that mice with tuberculosis
showed no signs of COVID-19, likely because the pre-existing immune response to
tuberculosis prevented the virus from proliferating in the lungs.

Altogether, the findings demonstrate that tuberculosis infection makes the lungs
inhospitable to the COVID-19 virus in mice. If the same is true for humans, then this
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discovery may be one reason why there have been few reports of individuals with both
tuberculosis and COVID-19 in the absence of other complications. The findings may also
explain why countries tend to have high rates of infection of COVID-19 or tuberculosis, but
not both. The researchers propose that future research should focus on the interaction
between COVID-19 and tuberculosis infections in humans.

“TB and COVID are pandemics that affect every part of the world,” Robinson adds. “Our
study reflects the work of a diverse and talented group of OSU scientists to better
understand how these two diseases influence one another, a surprising observation being
that mice with TB are resistant to COVID in a lab setting.”
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