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Have you ever met someone you instantly liked, or at other times, someone who you
knew immediately that you did not want to be friends with, although you did not
know why?

Popular author Malcolm Gladwell examined this phenomenon in his best-selling
book, Blink. In his book, he noted that an "unconscious" part of the brain enables us
to process information spontaneously, when, for example, meeting someone for the
first time, interviewing someone for a job, or faced with making a decision quickly
under stress.

Now, a new study from the University of Maryland School of Medicine (UMSOM)
suggests that there may be a biological basis behind this instantaneous
compatibility reaction. A team of researchers showed that variations of an enzyme
found in a part of the brain that regulates mood and motivation seems to control
which mice want to socially interact with other mice—with the genetically similar
mice preferring each other.

The UMSOM researchers, led by Michy Kelly, Ph.D., Associate Professor of Anatomy
and Neurobiology, say their findings may indicate that similar factors could
contribute to the social choices people make. Understanding what factors drive
these social preferences may help us to better recognize what goes awry in diseases
associated with social withdrawal, such as schizophrenia or autism, so that better
therapies can be developed.

The study was published on July 28 in Molecular Psychiatry, a Nature publication.
"We imagine that this is only the first among many biomarkers of compatibility in the

brain that may control social preferences," said Dr. Kelly. "Imagine the possibilities of
truly understanding the factors behind human compatibility. You could better match
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relationships to reduce heartache and divorce rates, or better match patients and
doctors to advance the quality of healthcare, as studies have shown compatibility
can improve health outcomes."

PDE11 (green) in the brains of two different mouse strains. In one strain the PDE11 is
diffuse and the other it is bunched. Credit: Michy Kelly

A succession of unlikely events and circumstances over the years eventually
culminated in this research project, according to Dr. Kelly.

While she was working at a pharmaceutical company, a group of bone researchers
asked Dr. Kelly to characterize the behavior of one of their mutant mice that was
missing the PDE11 protein. She observed that these mice without PDE11 withdrew
socially, so she knew that PDE11 had to be in the brain. She remembered a study
that used a mouse model of schizophrenia in which the researchers damaged the
brain's hippocampus leading to antisocial behavior. She then looked at this part of
the brain in healthy mice and found where the PDE11 protein was hiding.

Later, as a faculty member at University of South Carolina, she continued studying
the social behavior of mutant mice in terms of their social reactions to scent. In the
lab, researchers took wooden beads rubbed all over with pungent, airborne
pheromones from one group of mice, and placed them in an enclosure with a second
group. A mouse presented with one bead from a familiar friend and another from a
new stranger mouse would typically spend more time investigating the bead with the
stranger's scent on it. When researchers looked at the PDE11 mutant's preferences,
they favored the stranger's scent one hour or one week after meeting their friend, but
one day after meeting—considered recent long-term memory for a mouse— their
social memory seemed fuzzy, and they did not differentiate between a friend and a
stranger. To the researchers this meant, the mice's short and long-term social
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memory worked fine, but there was a problem coding the information into recent
long-term memory—the time between short and long-term memory. Given more time,
they would eventually recover that memory.

A student working in the laboratory offhandedly remarked that he noticed children
with autism prefer to interact with others that have autism. So, Dr. Kelly decided they
should test to see if the PDE11 mutants and normal mice had a preference with
whom they interacted. The researchers found that PDE11 mutants preferred being
around other PDE11 mutants over the normal mice, while normal mice also preferred
their own genetic type. This discovery held true even when researchers tested other
laboratory mouse strains. When they tested another genetic variant of PDE11 with a
single change in the DNA code, mice with that genetic variation preferred other mice
with the same variant over any others.

"So, what is it that the mice are sensing that determines their friend preferences?"
said Dr. Kelly. "We eliminated smell and body movements as contributing factors, but
we still have some other ideas to test."

"What this team has done is to establish a paradigm by which researchers can
identify the social underpinnings of friendship in animal models," said E. Albert
Reece, MD, Ph.D., MBA, Executive Vice President for Medical Affairs, UM Baltimore,
and the John Z. and Akiko K. Bowers Distinguished Professor and Dean, University of
Maryland School of Medicine. "This very important finding is just the start, but
hopefully will lead to exciting new avenues of biological or social treatments for
diseases like schizophrenia or age-related cognitive decline in which severe social
avoidance and isolation can reduce a person's quality of life."

Explore further

New research identifies neurodevelopment-related gene deficiency

More information: Abigail J. Smith et al, A genetic basis for friendship? Homophily for
membrane-associated PDE11A-cAMP-CREB signaling in CA1 of hippocampus dictates
mutual social preference in male and female mice, Molecular Psychiatry (2021). DOI:
10.1038/s41380-021-01237-4

Journal information: Molecular Psychiatry

Provided by University of Maryland School of Medicine
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< X >High fat diets break the body clock in rats, | EurekAlert!

NEWS RELEASE 6-SEP-2021

High fat diets break the body clock in rats, and
this mig_;ht be the underl_ying cause of obesit_y
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When rats are fed a high fat diet, this disturbs the body clock in their brain that normally
controls satiety, leading to over-eating and obesity. That's according to new research
published in The Journal of Physiology.

The number of people with obesity has nearly tripled worldwide since 1975 (1). In England
alone, 28% of adults are obese and another 36% are overweight (2). Obesity can lead to
several other diseases such as Type 2 diabetes, heart disease, stroke, and some types of
cancer (3).

This new research may be a cornerstone for future clinical studies that could restore the
proper functioning of the body clock in the brain, to avoid overeating.

Historically, it was believed that the master body clock was only located in a part of the brain
called the hypothalamus. However, further research over the years has clarified that some
control of our body’s daily rhythms (hormone levels, appetite etc.) lies in several other parts
of the brain and body, including a group of neurons in the evolutionary ancient brainstem,
called the dorsal vagal complex (DVC).

Specifically, the DVC has been shown to control food intake by inducing satiety.

Research has also shown that in obesity, daily rhythms in food intake and the release of
hormones related to eating, are blunted or eliminated.

However, it has not been clear if the malfunctioning of brain centres controlling appetite is a
cause or the result of obesity.

This new research conducted at the Jagiellonian University in Krakow in collaboration with
the University of Bristol found that high-fat diet fed rats, before they started to gain weight,
showed changes in the DVC's daily neuronal rhythms and the response of these neurons to
appetite hormones.

Thus, the researchers propose that disturbance in the DVC's timekeeping leads to obesity,
rather than being the result of excessive body weight.

The research was performed on two groups of rats: those fed a well-balanced control diet
(10% kcal from fat) and a high-fat diet (70% kcal from fat).

To mimic the impact of unhealthy diet on humans, the researchers introduced the new diet
to adolescent rats (4-week-old) and monitored their food intake across 24 hours for four
consecutive weeks.

Electrophysiological recordings were performed to measure how DVC neuronal activity
changes across 24h. The use of multi-electrode arrays allowed for simultaneous monitoring
of around a hundred DVC neurons from each brainstem slice. This enabled the researchers
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to assess circadian changes of neuronal activity as well as neuronal responses to
metabolically-relevant hormones in each of the diet groups.

While the human and mouse brainstem share common features, the major limitation of the
study for its immediate translation to humans is that it was performed on nocturnal animals
(rats). The peak of the DVC activity was observed at the end of day, which is the rest phase
for rodents, but an active phase for people. Thus, it remains to be established if the phase
of the brainstem clock is set to day and night, or whether it depends on patterns of rest and
activity.

This study opens new research opportunities for trying to establish the strategy how to
restore body clock function of the DVC, and therefore help tackle obesity.

Dr Lukasz Chrobok, first author of the study said:

“I'm really excited about this research because of the possibilities it opens up to tackle the
growing health issue of obesity. We still do not know what are the time cues which are able
to reset or synchronise the brainstem clock. Hopefully, the restoration of daily rhythms in
this satiety centre before or after the onset of obesity may provide new therapeutic
opportunities.”
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< HE X >Scientists make sperm from mouse pluripotent stem cells that lead to healthy, fertile
offspring -- ScienceDaily

Scientists make sperm from mouse
pluripotent stem cells that lead to healthy,
fertile offspring

Date:

September 7, 2021

18


https://www.sciencedaily.com/releases/2021/09/210907114923.htm
https://www.sciencedaily.com/releases/2021/09/210907114923.htm

Source:
Kyoto University
Summary:

For species that rely on sexual reproduction, including mice and men, offspring can only
happen if sperm from the male fertilize eggs from the female. Even artificial fertilization
technigues depend on donors for both of these cells. However, a new study shows that
mouse pluripotent stem cells can differentiate into functional sperm. These sperm were
successfully used to produce healthy, fertile offspring and provide the most
comprehensive model yet for generating male germ cells in a test tube.

FULL STORY

For species that rely on sexual reproduction, including mice and men,
offspring can only happen if sperm from the male fertilize eggs from the
female. Even artificial fertilization techniques depend on donors for both of
these cells. However, a new study led by ASHBI researchers shows that
mouse pluripotent stem cells can differentiate into functional sperm. These
sperm were successfully used to produce healthy, fertile offspring and
provide the most comprehensive model yet for generating male germ cells
in a test tube.

Pluripotent stem cells have allowed scientists to study how each and every cell in the body is
formed. Brain cells, heart cells, and livers cells are just some examples of the cell types made
from these stem cells and now being used in patients as experimental cell therapies. However,
some cell types remain difficult to make from pluripotent stem cells, particularly sperm cells.

Among all cell types, germ cells are unique for many reasons. First, unlike all other cells, which
carry 46 chromosomes, germs cells only have 23 chromosomes, with the egg having all its
chromosomes from the mother, and sperm having all its chromosomes from the father.

Furthermore, they are the only cells that parents actually pass to their offspring, which makes
them, according to ASHBI Director Mitinori Saitou, one of the authors of the study, "the driving
force that sustains and evolves a species.”

Although more research is needed, scientists have made significant strides in producing sperm
cells from pluripotent stem cells, at least for mouse. The process is generally broken into three
stages that mimic natural development. First, the stem cells are differentiated into primordial
germ cells, then into spermatogonia stem cells, which is when the male sex is determined, and
finally sperm.

Spermatogonia stem cells are what allow the male to produce sperm for a lifetime, but this
second stage has proven to be the most difficult to recreate in the laboratory.

Difficult, but not impossible. Mouse spermatogonia stem cells can be made, but inefficiently,
which is why Dr. Yukiko Ishikura, another contributor to the study, concluded that optimizing the
differentiation process was needed.

"The differentiation rate is about one week slower than in the mouse body and the contribution of
the spermatogonia stem cells to spermatogenesis is low," she said.
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Beginning with mouse pluripotent stem cells, she and colleagues prepared primordial germ cells
and examined over 10000 of them in 8 different conditions using what they call a "new
reconstituted testis method."

To validate the best conditions for manufacturing spermatogonia stem cells, they confirmed that
the cells shared several properties with those in mouse testis, including the expression of key
genes, epigenetics, and the transient upregulation of retrotransposons, which Saitou was
especially unexpected.

"Retrotransposon control was recaptured. Retrotransposon regulation is a mechanism to control
the effects of retrotransposons on key genes by randomly repeating their regulation," he said.

The identical epigenetics was also crucial. While genes are made of DNA, their expressions
depend on epigenetic factors like DNA methylation. Germ cells show distinct DNA methylation
patterns during their development, patterns that are considered crucial for their ability to produce
offspring.

To confirm the spermatogonia stem cells behaved just as those produced in the body, the
researchers injected their laboratory made?spermatogonia stem cells into mouse testes, where
the cells were allowed to develop into spermatids. These spermatids were harvested and
injected into eggs to grow embryos. The embryos were then used to impregnate mice, which
went on to give birth to healthy offspring that were also fertile.

The findings provide the most comprehensive reconstitution of male germ cell development yet
starting from pluripotent stem cells.

"This is the first study to reconstitute functional sperm from mouse pluripotent stem cells in a test
tube. This open new possibilities for male germ cell differentiation," said Saitou.

Story Source:

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

Journal Reference:

1. Yukiko Ishikura, Hiroshi Ohta, Takuya Sato, Yusuke Murase, Yukihiro Yabuta, Yoji
Kojima, Chika Yamashiro, Tomonori Nakamura, Takuya Yamamoto, Takehiko Ogawa,
Mitinori Saitou. In vitro reconstitution of the whole male germ-cell development from
mouse pluripotent stem cells. Cell Stem Cell, 2021; DOI: 10.1016/j.stem.2021.08.005
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< FE 3> New study reveals signs of dementia are written in the blood (medicalxpress.com)

SEPTEMBER 13, 2021

New study reveals signs of dementia are
written in the blood

by Okinawa Institute of Science and Technology
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PCA of 33 AD or 6 selected dementia-related compounds showed significant differences
between patients with dementia and HE subjects. Blood data of dementia and HE subjects
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were subjected to PCA. (A) A PCA plot using abundances of 33 (7 increased and 26
decreased) dementia-related compounds. Dementia and HE subjects were separated into
two domains (see text). Red, dementia; green, HE. (B) PCA was also performed using only 6
selected dementia markers (dimethyl-guanosine, pseudouridine, S-methyl-ET, ET, trimethyl-
histidine, and NADP+). Credit: DOI: 10.1073/pnas.2022857118

Scientists in Japan have identified metabolic compounds within the blood that are
associated with dementia.

The study revealed that the levels of 33 metabolites differed in patients

with dementia, compared to elderly people with no existing health conditions. Their
findings, published this week in PNAS, could one day aid diagnosis and treatment of
dementia.

"Metabolites are chemical substances produced by vital chemical reactions that
occur within cells and tissues," said first author Dr. Takayuki Teruya, who works in
the GO Cell Unit at the Okinawa Institute of Science and Technology Graduate
University (OIST). "Our body normally keeps these levels in balance, but as we age
and if we develop diseases like dementia, these levels can fluctuate and change."

Dementia is not just a single disease, but a general term used to describe a set of
symptoms, including a slow but typically irreversible decline in the ability to
remember, think, make decisions or perform day-to-day activities. Of all aging-
associated diseases, dementia is one of the most serious, not only for the patients
and their family but for society as a whole, with an estimated 55 million people living
with the disease worldwide.

While scientists know that dementia is caused by damage to nerves, the exact cause
of this damage, and methods as to how it can be detected and treated have
remained elusive.

In the study, the research team analyzed samples of blood collected from eight
patients with dementia, as well as eight healthy elderly people. They also collected
samples from eight healthy young people to use as a reference. Unlike most studies
analyzing blood metabolites, this research included compounds found within red
blood cells.

"Blood cells are difficult to handle because they undergo metabolic changes if left
untreated even for a short period of time," explained Dr. Teruya.

However, the research team recently developed a way to stabilize metabolites in red

blood cells, allowing them to examine for the first time the relationship between red
blood cell activity and dementia.
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Red shows high levels of a compound, blue shows low levels of a compound. Heat map
reveals the link between certain metabolites and dementia. Compounds in sub-group A were
typically higher in dementia patients and lower in healthy elderly people. Compounds in sub-
group B-E showed the opposite effect. Credit: Okinawa Institute of Science and Technology

The scientists measured the levels of 124 different metabolites in whole blood and
found that 33 metabolites, split into 5 different sub-groups, correlated with dementia.
Seven of these compounds increased in dementia patients, whilst 26 of these
compounds showed a decrease in levels. 20, including nine that were abundant in
red blood cells, of these compounds had not previously been linked to dementia.

"ldentification of these compounds means that we are one step closer to being able
to molecularly diagnose dementia," said senior author of the study, Professor
Mitsuhiro Yanagida, who leads the GO Cell Unit at OIST.

The seven metabolites that showed increased levels in patients with dementia were
found within the blood plasma and belonged to sub-group A of metabolites.
Importantly, some of these compounds are believed to have toxic effects on the
central nervous system.

"It's still too early to say, but it could suggest a possible mechanistic cause of
dementia as these compounds may lead to impairment of the brain," said Prof.
Yanagida.

The research team plans to test this idea in the next steps of their research, by

seeing if increases in these metabolites can induce dementia in animal models, like
mice.
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The remaining 26 compounds that decreased in patients with dementia, compared
to healthy elderly people, belonged to four other metabolite sub-groups, B-E.

Six metabolites that decreased in dementia patients were classified into sub-group
B, due to their similar structure. These metabolic compounds are antioxidants, which
protect cells and tissues by reducing damage caused by free radicals—unstable
molecules produced by chemical reactions in cells. The researchers found that these
antioxidant compounds derived from food were highly abundant in red blood cells of
healthy elderly people.

"It could be that red blood cells deliver not only oxygen but also crucial metabolites
that protect the nervous system from damage," said Dr. Teruya.

The remaining sub-groups contain compounds that the researchers believe play a
role in supplying nutrients, maintaining energy reserves and protecting neurons from
damage.

"In the future, we hope to start some intervention studies, either by supplementing
dementia patients with metabolic compounds in sub-groups B-E, or by inhibiting the

neurotoxins from sub-group A, to see if that can slow, prevent, or even reverse
symptoms of dementia," said Prof. Yanagida.

Explore further

Increase in registration of dementia as a cause of death

More information: Takayuki Teruya et al, Whole-blood metabolomics of dementia patients
reveal classes of disease-linked metabolites. PNAS (2021). DOI: 10.1073/pnas.2022857118

Journal information: Proceedings of the National Academy of Sciences

Provided by Okinawa Institute of Science and Technology
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< FE X >Biologists identify new targets for cancer vaccines: Vaccinating against certain proteins
found on cancer cells could help to enhance the T cell response to tumors -- ScienceDaily

Biologists identify new targets for cancer
vaccines

Vaccinating against certain proteins found on cancer cells could help to enhance
the T cell response to tumors

Date:
September 16, 2021

Source:
Massachusetts Institute of Technology

Summary:
Vaccinating against certain cancer proteins can boost overall T cell response and help
shrink tumors in mice, according to scientists. The findings could help researchers decide
what proteins to include in cancer vaccines.

FULL STORY
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Over the past decade, scientists have been exploring vaccination as a way
to help fight cancer. These experimental cancer vaccines are designed to
stimulate the body's own immune system to destroy a tumor, by injecting
fragments of cancer proteins found on the tumor.

So far, none of these vaccines have been approved by the FDA, but some have shown promise
in clinical trials to treat melanoma and some types of lung cancer. In a new finding that may help
researchers decide what proteins to include in cancer vaccines, MIT researchers have found that
vaccinating against certain cancer proteins can boost the overall T cell response and help to
shrink tumors in mice.

The research team found that vaccinating against the types of proteins they identified can help to
reawaken dormant T cell populations that target those proteins, strengthening the overall
immune response.

"This study highlights the importance of exploring the details of imnmune responses against
cancer deeply. We can now see that not all anticancer immune responses are created equal, and
that vaccination can unleash a potent response against a target that was otherwise effectively
ignored,” says Tyler Jacks, the David H. Koch Professor of Biology, a member of the Koch
Institute for Integrative Cancer Research, and the senior author of the study.

MIT postdoc Megan Burger is the lead author of the new study, which appears today in Cell.
T cell competition

When cells begin to turn cancerous, they start producing mutated proteins not seen in healthy
cells. These cancerous proteins, also called neoantigens, can alert the body's immune system
that something has gone wrong, and T cells that recognize those neoantigens start destroying
the cancerous cells.

Eventually, these T cells experience a phenomenon known as "T cell exhaustion," which occurs
when the tumor creates an immunosuppressive environment that disables the T cells, allowing
the tumor to grow unchecked.

Scientists hope that cancer vaccines could help to rejuvenate those T cells and help them to
attack tumors. In recent years, they have worked to develop methods for identifying neoantigens
in patient tumors to incorporate into personalized cancer vaccines. Some of these vaccines have
shown promise in clinical trials to treat melanoma and non-small cell lung cancer.

"These therapies work amazingly in a subset of patients, but the vast majority still don't respond
very well," Burger says. "A lot of the research in our lab is aimed at trying to understand why that
is and what we can do therapeutically to get more of those patients responding.”

Previous studies have shown that of the hundreds of neoantigens found in most tumors, only a
small number generate a T cell response.

The new MIT study helps to shed light on why that is. In studies of mice with lung tumors, the
researchers found that as tumor-targeting T cells arise, subsets of T cells that target different
cancerous proteins compete with each other, eventually leading to the emergence of one
dominant population of T cells. After these T cells become exhausted, they still remain in the
environment and suppress any competing T cell populations that target different proteins found
on the tumor.

However, Burger found that if she vaccinated these mice with one of the neoantigens targeted by
the suppressed T cells, she could rejuvenate those T cell populations.
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"If you vaccinate against antigens that have suppressed responses, you can unleash those T cell
responses,” she says. "Trying to identify these suppressed responses and specifically targeting
them might improve patient responses to vaccine therapies."

Shrinking tumors

In this study, the researchers found that they had the most success when vaccinating with
neoantigens that bind weakly to immune cells that are responsible for presenting the antigento T
cells. When they used one of those neoantigens to vaccinate mice with lung tumors, they found
the tumors shrank by an average of 27 percent.

"The T cells proliferate more, they target the tumors better, and we see an overall decrease in
lung tumor burden in our mouse model as a result of the therapy,” Burger says.

After vaccination, the T cell population included a type of cells that have the potential to
continuously refuel the response, which could allow for long-term control of a tumor.

In future work, the researchers hope to test therapeutic approaches that would combine this
vaccination strategy with cancer drugs called checkpoint inhibitors, which can take the brakes off
exhausted T cells, stimulating them to attack tumors. Supporting that approach, the results
published today also indicate that vaccination boosts the number of a specific type of T cells that
have been shown to respond well to checkpoint therapies.

The research was funded by the Howard Hughes Medical Institute, the Ludwig Center at Harvard
University, the National Institutes of Health, the Koch Institute Support (core) Grant from the
National Cancer Institute, the Bridge Project of the Koch Institute and Dana-Farber/Harvard
Cancer Center, and fellowship awards from the Jane Coffin Childs Memorial Fund for Medical
Research and the Ludwig Center for Molecular Oncology at MIT.

Story Source:

Materials provided by Massachusetts Institute of Technology. Original written by Anne
Trafton. Note: Content may be edited for style and length.

Journal Reference:

1. Megan L. Burger, Amanda M. Cruz, Grace E. Crossland, Giorgio Gaglia, Cecily C. Ritch,
Sarah E. Blatt, Arjun Bhutkar, David Canner, Tamina Kienka, Sara Z. Tavana, Alexia L.
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< B3I >Cancer cells' unexpected genetic tricks for evading the immune system

(medicalxpress.com)

Cancer cells' unexpected genetic tricks for
evading the immune system
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Hundreds of cancer-linked genes play a different role in causing disease than
scientists had expected.

So-called tumor suppressor genes have long been known to block cell growth,
preventing cancerous cells from spreading. Mutations in these genes, scientists
believed, thus allow tumors to flourish unchecked.

Now, Howard Hughes Medical Institute Investigator Stephen Elledge's team has
uncovered a surprising new action for many of these defective genes. More than 100
mutated tumor suppressor genes can prevent the immune system from spotting and
destroying malignant cells in mice, Elledge, a geneticist at Brigham and Women's
Hospital, reports September 16, 2021, in the journal Science. "The shock was that
these genes are all about getting around the immune system, as opposed to simply
saying 'grow, grow, grow!" he says.

Conventional wisdom had suggested that, for the vast major of tumor suppressor
genes, mutations allow cells to run amok, growing and dividing uncontrollably. But
that explanation had some gaps. For example, mutated versions of many of these
genes don't actually cause rampant growth when put into cells in a petri dish. And
scientists couldn't explain why the immune system, which is normally highly
proficient at attacking abnormal cells, doesn't do more to nip new tumors in the bud.

Elledge's new paper offers some answers. His team probed the effects of 7,500
genes, including genes known to be involved in human cancer. A third or more of
those cancer-linked genes, when mutated, trigger mechanisms that prevent the
immune system from rooting out tumors, often in a tissue-specific manner.
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"These results reveal a fascinating and unexpected relationship between tumor
suppressor genes and the immune system," says HHMI Investigator Bert Vogelstein,
a cancer geneticist at the Johns Hopkins University who was not involved in the
research.

Wiping out melanoma

The idea that tumors can evade the body's defenses is not new, of course. In one
major advance in cancer treatment over the last few decades, scientists figured out
that some tumors churn out proteins that switch off immune cells known to

attack cancerous cells. Pharmaceutical companies developed drugs, dubbed
checkpoint inhibitors, that block those proteins and hyper-activate the immune
system. The first checkpoint inhibitor, based on Nobel Prize-winning work by HHMI
Alumnus James Allison at the University of California, Berkeley, was approved in
2011. Since then, the drugs have racked up some spectacular successes. In a high-
profile case in 2015, a checkpoint inhibitor unleashed former President Jimmy
Carter's immune system, letting it wipe out the melanoma that had spread to his
brain.

Checkpoint inhibitors are now big sellers. But they aren't the overwhelming and
universal therapy that some scientists had hoped for. In addition to having serious
side effects, the drugs work only in a minority of patients and cancer types. Elledge's
work helps explains why: in short, tumors have far more genetic tricks for fighting off
the immune system than anyone had previously thought.

CRISPR engineering

Elledge had a hunch that defective tumor suppressor genes were doing something
more than ramping up cell growth. Starting with a list of 7,500 genes, his team used
CRISPR to engineer thousands of tumor cells. Each lacked a functioning version of
one of those genes. The researchers put the cells into two types of mice: those with
an immune system, and those without. Then, the team studied the tumors that grew.

Genetic analyses revealed which mutated genes were abundant in the tumors—and
likely playing a role in tumor formation. In mice with immune systems, defective
tumor suppressor genes showed up frequently. This shows that those genes—about
30 percent of all tumor suppressor genes tested—work by enabling tumors to evade
the immune system, Elledge says.

Elledge's method revealed the many different genes that tumors can mutate to
escape the body's defenses. To explore possible mechanisms triggered by the
mutations, the researchers zeroed in on a gene called GNA13. Mutating the gene
protects cancer cells from the immune system's T-cells, creating a safe space for
the tumor to thrive, the team found.

Their research paints a sobering picture of a quick and fierce evolutionary arms race

between cancer cells and the immune system, Elledge says, with tumors having
hundreds of potential ways to foil the body's attack. But he suspects that many of
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these mutated genes act via similar strategies, a possibility his team can now
examine in detail. If this proves to be the case, an intervention to block one evasion
technique could potentially thwart others as well.

Overall, Elledge hopes his findings open new doors to treating cancer—by making it

possible to uncover and stymie tumors' new and different tricks. "There are a lot
of genes that people can now study," he says.

Explore further

Combination treatment for common glioma type shows promise in mice

More information: Timothy D. Martin et al., "The adaptive immune system is a major driver
of selection for tumor suppressor gene inactivation." Science, 2021.
doi: 10.1126/science.abg5784

Journal information: Science

Provided by Howard Hughes Medical Institute
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< FE X >Deadly virus's pathway to infect cells identified: Mosquito-borne Rift Valley fever virus
slips into cells via protein linked to cholesterol metabolism -- ScienceDaily

Deadly virus’s pathway to infect cells
identified

Mosquito-borne Rift Valley fever virus slips into cells via protein linked to
cholesterol metabolism

Date:

September 23, 2021
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Source:
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Summary:

Researchers have discovered how Rift Valley fever virus enters cells, pointing the way to
new therapies to treat deadly Rift VValley fever.

FULL STORY

Rift Valley fever virus causes economically devastating outbreaks of
hemorrhagic fever in livestock such as sheep, goats and cattle. These
mosquito-borne outbreaks lead to infection in people working with dead or
dying animals, sometimes causing hundreds of human cases and dozens
of deaths.

Rift Valley fever, for which there is no specific treatment, has been limited to Africa and the
Arabian Peninsula. But mosquitoes capable of transmitting the virus can be found all over the
world, necessitating a need to understand and control the virus.

Researchers at Washington University School of Medicine in St. Louis and the University of
Pittsburgh Center for Vaccine Research and School of Public Health have discovered that the
virus gets inside cells by taking advantage of a protein normally involved in taking up low-density
lipoproteins (LDL, the carriers of so-called bad cholesterol) from the blood. The discovery,
published Sept. 23 in the journal Cell, could lead to therapies that prevent Rift Valley fever or
reduce its impact by interfering with the ability of the virus to get into cells.

"For people in areas where Rift Valley fever is endemic, an outbreak threatens not only their
livelihood but their health," said co-senior author Gaya K. Amarasinghe, PhD, a professor of
pathology & immunology and of biochemistry & molecular biophysics at Washington University.
"People have a 1% to 2% chance of death if they get infected with this virus, which doesn't sound
like much, but it's about the same as COVID-19. The disease is much more severe in
domesticated animals, especially young animals, which get very ill and die in large numbers. This
virus has been flying under the radar, but given that it's transmitted by mosquitoes that are found
everywhere, it could spread into other parts of the world and become a serious issue."

The World Health Organization has listed Rift Valley fever as a prioritized disease likely to cause
epidemics in the near future. The virus spreads easily among domesticated animals via mosquito
bite. People also can be infected by mosquito bite, but most people who become infected are
workers exposed to infected animal body fluids as they care for sick animals or dispose of their
remains.

To find out how the virus invades cells, first author Safder Ganaie, PhD, a postdoctoral
researcher who works with Amarasinghe, grew the virus on mouse cells in a dish. By
systematically disrupting normal mouse genes, Ganaie and colleagues found that the virus failed
to infect mouse cells that lacked certain genes, notably the gene for LDL receptor-related protein
1 (Lrpl). Further experiments showed that the virus needs LRP1 to infect mouse, hamster, cow,
monkey and human cells, indicating that the virus uses the same protein across distantly related
species.
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The finding constitutes an opportunity. If the virus needs LRP1 to infect cells, then temporarily
taking LRP1 out of commission may limit its ability to spread in the body, thereby reducing
disease. The researchers used a protein that effectively does this. Called RAP, the protein
attaches to LRP1 and fends off anything else that tries to attach.

The researchers infected a group of mice with the virus and simultaneously treated them with
RAP. A second group of mice also was infected but was left untreated for comparison. Most of
the treated mice survived, while all of the untreated mice died. Further, the treated mice had
lower levels of virus throughout their bodies on the third day after infection compared with the
untreated mice.

advertisement

RAP itself is not a good prospect for drug development, since it's a normal mammalian protein
that plays a role in many important biological processes. But the results suggest that targeting
LRP1 may lead to therapeutics for Rift Valley fever.

"This finding is the key to understanding how Rift Valley fever virus spreads not only throughout
the human body but also how it is able to infect mosquitoes and different species of mammals.
Knowing how the virus spreads will help us develop targeted therapies, which currently do not
exist for Rift Valley fever," said co-senior author Amy Hartman, PhD, an associate professor of
infectious diseases & microbiology at the University of Pittsburgh. "This discovery opens up new
opportunities to study virus-host interactions at the cellular and organismal level and enriches our
understanding of the basic biology of mosquito-transmitted emerging viruses."

The discovery that Rift Valley fever virus uses LRP1 to get inside cells is interesting because the
protein is better known for its role in cholesterol metabolism. It also is thought to play a role in
Alzheimer's disease and possibly in infections by the intestinal bacterium C. difficile. It's not clear
why these disparate biological processes are linked, but Amarasinghe, Hartman and their
collaborators already have several projects underway to explore these connections.

Story Source:

Materials provided by Washington University School of Medicine. Original written by Tamara
Bhandari. Note: Content may be edited for style and length.
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< HE X > Gene found in monkeys and mice could work as a new type of antiviral to block HIV,
Ebola, and other deadly viruses in humans -- ScienceDaily

Gene found in monkeys and mice could work
as a new type of antiviral to block HIV, Ebola,
and other deadly viruses in humans

Date:

September 30, 2021
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Summary:

A nationwide team of researchers has determined how a genetic mutation found in mice
and monkeys interferes with viruses such as HIV and Ebola. They say the finding could
eventually lead to the development of medical interventions in humans.

FULL STORY

A nationwide team of researchers, led by scientists at University of Utah
Health and The Rockefeller University, has determined how a genetic
mutation found in mice and monkeys interferes with viruses such as HIV
and Ebola. They say the finding could eventually lead to the development
of medical interventions in humans.

The gene, called retroCHMP3, encodes an altered protein that disrupts the ability of certain
viruses to exit an infected cell and prevents it from going on to infect other cells.

Normally, some viruses encase themselves in cell membranes and then make an exit by budding
off from the host cell. RetroCHMP3 delays that process long enough that the virus can no longer
escape.

"This was an unexpected discovery," says Nels Elde, Ph.D., senior author of the study and an
evolutionary geneticist in the Department of Human Genetics at U of U Health. "We were
surprised that slowing down our cell biology just a little bit throws virus replication off its game."

The study appears online Sept. 30 in advance of the Oct. 14 issue of Cell.

RetroCHMP3 originated as a duplicated copy of a gene called charged multivesicular body
protein 3, or CHMP3. While some monkeys, mice, and other animals have retroCHMPS3 or other
variants, humans only have the original CHMP3.

In humans and other creatures, CHMP3 is well known for playing a key part of a role in cellular
processes that are vital for maintaining cellular membrane integrity, intercellular signaling, and
cell division.

HIV and certain other viruses hijack this pathway to bud off from the cellular membrane and
infect other cells. Based on their research, Elde and his colleagues suspected that the
duplications of CHMP3 they discovered in primates and mice blocked this from happening as
protection against viruses like HIV and other viral diseases.

Building on this notion, Elde and other scientists began exploring whether variants of
retroCHMP3 might work as an antiviral. In laboratory experiments conducted elsewhere, a
shorter, altered version of human CHMP3 successfully prevented HIV from budding off cells. But
there was a glitch: the modified protein also disrupted important cellular functions, causing the
cells to die.

Unlike the other researchers, Elde and his colleagues at U of U Health had naturally occurring
variants of CHMP3 from other animals in hand. So, working in collaboration with researchers
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Sanford Simon at The Rockefeller University, along with Phuong Tieu Schmitt and Anthony
Schmitt at Pennsylvania State University, they tried a different approach.

Using genetic tools, they coaxed human cells to produce the version of retroCHMP3 found in
squirrel monkeys. Then, they infected the cells with HIV and found that the virus had difficulty
budding off from the cells, essentially stopping them in their tracks. And this occurred without
disrupting metabolic signaling or related cellular functions that can cause cell death.

"We're excited about the work because we showed some time ago that many different enveloped
viruses use this pathway, called the ESCRT pathway, to escape cells," says Wes Sundquist,
Ph.D., a co-corresponding author of the study and chair of the Department of Biochemistry at the
University of Utah. "We always thought that this might be a point at which cells could defend
themselves against such viruses, but we didn't see how that could happen without interfering
with other very important cellular functions."

From an evolutionary perspective, Elde believes this represents a new type of immunity that can
arise quickly to protect against short-lived threats.

"We thought the ESCRT pathway was an Achilles heel that viruses like HIV and Ebola could
always exploit as they bud off and infect new cells,” Elde says. "RetroCHMP3 flipped the script,
making the viruses vulnerable. Moving forward, we hope to learn from this lesson and use it to
counter viral diseases."

More specifically, that lesson "raises the possibility that an intervention that slows down the
process may be inconsequential for the host, but provide us with a new anti-retroviral," says
Sanford Simon, Ph.D, a study co-author and a professor of Cellular Biophysics at The
Rockefeller University.

The study, "RetroCHMP3 Blocks Budding of Enveloped Viruses Without Blocking

Cytokinesis," appears in the October 14, 2021 issue of Cell. This research was supported by the
National Institutes of Health, United States Department of Agriculture, the Burroughs Wellcome
Fund, and a Pew Charitable Trusts Innovation Fund Award.

A nationwide team of researchers, led by scientists at University of Utah Health and The
Rockefeller University, has determined how a genetic mutation found in mice and monkeys
interferes with viruses such as HIV and Ebola. They say the finding could eventually lead to the
development of medical interventions in humans.

The gene, called retroCHMP3, encodes an altered protein that disrupts the ability of certain
viruses to exit an infected cell and prevents it from going on to infect other cells.

Normally, some viruses encase themselves in cell membranes and then make an exit by budding
off from the host cell. RetroCHMP3 delays that process long enough that the virus can no longer
escape.

"This was an unexpected discovery," says Nels Elde, Ph.D., senior author of the study and an
evolutionary geneticist in the Department of Human Genetics at U of U Health. "We were
surprised that slowing down our cell biology just a little bit throws virus replication off its game."

The study appears online Sept. 30 in advance of the Oct. 14 issue of Cell.

RetroCHMP3 originated as a duplicated copy of a gene called charged multivesicular body
protein 3, or CHMP3. While some monkeys, mice, and other animals have retroCHMP3 or other
variants, humans only have the original CHMP3.

In humans and other creatures, CHMP3 is well known for playing a key part of a role in cellular
processes that are vital for maintaining cellular membrane integrity, intercellular signaling, and
cell division.

HIV and certain other viruses hijack this pathway to bud off from the cellular membrane and
infect other cells. Based on their research, Elde and his colleagues suspected that the
duplications of CHMP3 they discovered in primates and mice blocked this from happening as
protection against viruses like HIV and other viral diseases.
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Building on this notion, Elde and other scientists began exploring whether variants of
retroCHMP3 might work as an antiviral. In laboratory experiments conducted elsewhere, a
shorter, altered version of human CHMP3 successfully prevented HIV from budding off cells. But
there was a glitch: the modified protein also disrupted important cellular functions, causing the
cells to die.

Unlike the other researchers, Elde and his colleagues at U of U Health had naturally occurring
variants of CHMP3 from other animals in hand. So, working in collaboration with researchers
Sanford Simon at The Rockefeller University, along with Phuong Tieu Schmitt and Anthony
Schmitt at Pennsylvania State University, they tried a different approach.

Using genetic tools, they coaxed human cells to produce the version of retroCHMP3 found in
squirrel monkeys. Then, they infected the cells with HIV and found that the virus had difficulty
budding off from the cells, essentially stopping them in their tracks. And this occurred without
disrupting metabolic signaling or related cellular functions that can cause cell death.

"We're excited about the work because we showed some time ago that many different enveloped
viruses use this pathway, called the ESCRT pathway, to escape cells," says Wes Sundquist,
Ph.D., a co-corresponding author of the study and chair of the Department of Biochemistry at the
University of Utah. "We always thought that this might be a point at which cells could defend
themselves against such viruses, but we didn't see how that could happen without interfering
with other very important cellular functions.”

From an evolutionary perspective, Elde believes this represents a new type of immunity that can
arise quickly to protect against short-lived threats.

"We thought the ESCRT pathway was an Achilles heel that viruses like HIV and Ebola could
always exploit as they bud off and infect new cells," Elde says. "RetroCHMP3 flipped the script,
making the viruses vulnerable. Moving forward, we hope to learn from this lesson and use it to
counter viral diseases."

More specifically, that lesson "raises the possibility that an intervention that slows down the
process may be inconsequential for the host, but provide us with a new anti-retroviral," says
Sanford Simon, Ph.D, a study co-author and a professor of Cellular Biophysics at The
Rockefeller University.

Story Source:

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