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New mouse model makes stem cells light up green
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February1,2018

Source:

Universitit Bonn

Summary:
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Multipotent stromal cells have long been a hot topic in medical research. Scientists have
now found a way to specifically mark these stem cells. This makes it possible to analyze

their distribution pattern and their function in living organisms.

Scientists at the University of Bonn have found a way to specifically mark multipotent stromal

cells. These cells therefore light up green in the microscope image.

Credit: (c) Martin Breitbach/Uni Bonn

Multipotent stromal cells have long been a hot topic in medical research.
Scientists at the University of Bonn have now found a way to specifically
mark these stem cells. This makes it possible to analyze their distribution
pattern and their function in living organisms. The study, which included
researchersfrom Oxford University, TsukubaUniversity and the Karolinska
Institute Stockholm, is now being published in the journal Cell Stem Cell.



In order to examine a particular cell type, one must first be able to clearly distinguish it from
others. Biologists and physicians have therefore developed sophisticated methods for the live
labeling of specific cells. For multipotent stromal cells however, this hasuntil now only been

possible to alimited extent.

This is particularly unsatisfactory, because these cells are a focal point of research interest,
especially in regenerative medicine. For instance, it is known that they can become bone, fat or
cartilage cells. Additionally, itis believed that they play a role in wound healing processes, but also

in pathological events, for instance those thatoccur during vascular calcification (arteriosclerosis).

"In all these development and disease processes however, there are still many unanswered
questions,” explains Dr. Martin Breitbach from the Institute of Physiology I at the University of
Bonn. "Which is why we looked for a way to mark multipotent stromal cellsin the living
organism.” To this end, the scientists searched for geneticinformation thatis read frequently in
the cells of interest, butis rather inactive in other cell types. They found what they were looking

for in the so-called CD73 gene.
Live reporter indicates gene activity

They then generated transgenic mice, where expression ofthe CD73 gene results in green
fluorescentlabeling of the respective cell. "As CD73 is mainly active in the multipotent stromal

cells, these are marked by a green glow," explains Breitbach's co-author Dr. Kenichi Kimura.

This approach hasin principle been established for many years. But until now, there was no
known adequate marker for multipotent stromal cells that is well-suited to distinguishing them

from other cells. "And we have now found this marker with the CD73 gene," explains Kimura.

The dye-labeling made it possible to isolate these cells from the bone marrow. The scientists were
then able to show that bone, fat and cartilage cells differentiate from a single multipotent stromal
cell in the culture dish. "Our method makesit possible to examine the cells in their original state,"
says Breitbach. "In future studies, it will for example be possible to clarify directly in the living
animal whether and how the stem cells migrate to the different organs in the case of injury or

illness, and what they do there."

Chance discovery opens new perspectives



A result that the scientists themselves had not expected also opens up new research perspectives:
In addition to the multipotent stromal cells, sinusoidal endothelial cells in the bone marrow are

another cell type that appears to haveincreased CD73 activity.

The researchers were delighted about this discovery: It only became recently known that the
maturation and distribution of hematopoietic stem cells are regulated by a variety of endothelial
cell types. Sinusoidal endothelial cells probably play a key role here. But the underlying
mechanisms are still rather puzzling. Because until recently, they too could not be stained

specifically and thus distinguished from the other endothelial cells within the bone marrow.

The scientists have now purified the various cell populations and characterized the genetic
fingerprint of the multipotent stromal cells and the sinusoidal endothelial cellsin detail. "These
findings are extremely interesting," says Breitbach. "They provide deeper insights into these cell

types and are a starting point for further studies."

Story Source:

Materials provided by Universitat Bonn. Note: Content may be edited for style and length.
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Another piece to the puzzle in naked mole rats' long,

cancer-free life
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Cellular senescence is an evolutionary adaptation that prevents damaged cells from
dividing out of control and developing into cancer. However, senescence has a negative
side: by stopping cell division, it also accelerates aging. In a surprising finding, biologists

have shown that naked mole rats experience the same cellular senescence as much

shorter-lived mice, yet they continue to live long, cancer-free lives.

Naked mole rats are intriguing for researchers for a variety of reasons: they have the longest life
span of rodents (average lifespan is 30 years), they are resistant to a variety of age-related

diseases such as cancer, and they tend to remain fit and active until very advanced ages. The



Gorbunova Lab at the University of Rochester studies these rodents in the hopes of unraveling

their unique anti-cancer properties.

Credit: University of Rochester photo/]. Adam Fenster

With their large buck teeth and wrinkled, hairless bodies, naked mole rats
won't be winning any awards for cutestrodent. But their long life span --
they can live up to 30 years, thelongest of any rodent -- and remarkable
resistance to age-related diseases, offer scientists key clues to the mysteries
of aging and cancer.

That's why University of Rochester biology professors Vera Gorbunova and Andrei Seluanov and
postdoctoral associate Yang Zhao studied naked mole rats to see ifthe rodents exhibit an
anticancer mechanism called cellular senescence -- and, if so, "how the mechanism might work
differently than in short-lived animals, like mice," says Zhao, thelead author of the study,
published in PNAS.

Cellular senescence is an evolutionary adaptation that prevents damaged cells from dividing out of
control and developinginto full-blown cancer. However, senescence has a negative side too: by

stopping cell division in order to prevent potential tumors, it also accelerates aging.

Previous studiesindicated that when cells that had undergone senescence were removed from
mice, the mice were less frail in advanced age as compared to mice that aged naturally with

senescent cells intact.

Researchers therefore believed senescence held the key to the proverbial fountain of youth;
removing senescent cells rejuvenated mice, so perhaps it could work with humanbeings.
Companies began investigating drugs -- knownas senolyticagents -- that would kill senescent cells

and translate the anti-aging effects to humans.

Butis eliminating senescence actually the key to preventing or reversing age-related diseases,

namely cancer?

"In humans, as in mice, agingand cancer have competing interests," Gorbunovasays. "In order to
prevent cancer, you need to stop cells from dividing. However, to prevent aging, you want to keep

cells dividing in order to replenish tissues."



Gorbunova and Seluanov have longresearched cancer and its relation to aging and DNA repair.
They have identified several mechanisms that contribute to longevity and cancer resistance in
naked mole rats, including the chemical HMW-HA (high molecular weight hyaluronan). But they

believe there are more pieces to the puzzle.

In their recent study, Zhao, Seluanov, Gorbunova, and their collaborators compared the
senescence response of naked molerats to that of mice, which live a tenth as long -- only about
two to three years. "We wanted to look at these animals that pretty much don'tage and see ifthey

also had senescentcells orifthey evolved to getrid of cell senescence,” Seluanov says.

Their unexpected discovery? Naked molerats do experience cellular senescence, yet they continue
to live long, healthy lives; eliminating the senescence mechanism is not the key to their long life
span. "It was surprising to us that despite its remarkable longevity the naked mole rat has cells

that undergo senescence like mouse cells," Gorbunova says.

The researchers found that although naked mole rats exhibited cellular senescence similar to mice,
their senescent cells also displayed unique features that may contribute to their cancer resistance

and longevity.

The cellular senescence mechanism permanently arrestsa cell to prevent it from dividing, but the
cell still continues to metabolize. The researchers found that naked mole rats are able to more
strongly inhibit the metabolic process of the senescent cells, resulting in higher resistance to the

damaging effects of senescence.

"In naked mole rats, senescent cellsare better behaved," Gorbunovasays."When you compare the
signals from the mouse versus from the naked mole rat, all the genes in the mouse are a mess. In
the naked mole rat, everythingis more organized. The naked mole rat didn't get rid of the

senescence, but maybe it made it a bit more structured.”

Although evolution of a long life span does not eliminate senescence, the more structured
response to senescence may have an evolutionary basis, Zhao says: "Webelieve there was some
strategy during the evolution of naked molerats that allowed them to have more systematic
changes in their genes and have more orchestrated pathways beingregulated. We believe this is

beneficial forlongevity and cancer resistance.”

The research was supported by grants from the National Institute of Aging and by the Life

Extensions Foundation.
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How viruses disarm the immune system

Discovery of molecular mechanism could point toward new targets for treating

patients
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McGill University

How do viruses that cause chronicinfections, such as HIV or hepatitis c virus, manage to outsmart

their hosts' immune systems?

The answer to that question has long eluded scientists, but new research from McGill University
has uncovered a molecular mechanism thatmay be a key piece of the puzzle. The discovery could

provide new targets for treating a wide range of diseases.

Fighting offinfections dependslargely on our bodies' capacity to quickly recognize infected cells
and destroy them, a job carried out by a class ofimmune cells knownas CD8+ T cells. These
soldiers get some of their orders from chemical mediators known as cytokines that make them
more or less responsive to outside threats. In most cases, CD8+ T cells quickly recognize and

destroy infected cells to prevent the infection from spreading.

"When it comes to viruses thatlead to chronicinfection, immune cells receive the wrongset of
marching orders, which makes them lessresponsive,” says Martin Richer, an assistant professor at
McGill's Department of Microbiology & Immunology and senior author of the study, published

recently in the journal Immunity.

The research, conducted in Richer's lab by graduate student Logan Smith, revealed that certain
viruses persist by driving the production of a cytokine thatleads to modification of glycoproteins
on the surface ofthe CD8+ T cells, making the cells less functional. That maneuver buys time for
the pathogen to outpace the immune response and establish a chronic infection. Importantly, this
pathway can be targeted to restore some functionality to the T cells and enhance the capacity to

control infection.

The discovery of this regulatory pathway could help identify new therapeutic targets for a variety
ofdiseases. "We mightbe able to take advantage of the pathwaysinduced by these signals to fight
chronic viral infections by making the immune system more responsive,” Richer says. "The

findings might also prove useful for diseases like cancer and autoimmunity, where T cells function

is poorly regulated.”
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Mouse study reveals what happensin the gut after too

much fructose
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Summary:

Researchers report thatin mice, fructose, a sugar found in fruit, is processed mainly in the
small intestine, not in the liver as had previously been suspected. Sugary drinks and
processed high-sugar foods overwhelm the small intestine and spillinto the liver for

processing. Additionally, the authorslearned that the ability of the small intestine to

process fructose is higher after a meal.

FULL STORY
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This graphical abstract depicts the findings ofJanget al., which show that it is actually the small
intestine that clears most dietary fructose, and this is enhanced by feeding. High fructose doses

spill over to the liver and to the colonic microbiota for metabolism.

Credit: Jang et al./Cell Metabolism 2018

Princeton University researchers reportthat in mice, fructose, a sugar found
in fruit, is processed mainly in the small intestine, not in the liver as had
previously been suspected. Sugary drinks and processed high-sugar foods
overwhelm the small intestine and spill into the liver for processing.
Additionally, the authorslearned that the ability of the small intestine to
process fructoseis higher after a meal. The work appears February 6 in the
journal Cell Metabolism.

Evidence from previous animal and human studies has shown that excessive sugar ingestion can
be harmful, especially to the liver. Chronic over-consumption can lead to obesity and foster insulin
resistance that can progress to diabetes; italso can contribute to non-alcoholic fatty liver disease,

which can lead to cirrhosisorliver cancer.

"There is a fundamental physiological difference in how smaller and larger amounts of sugar are
processed in the body," explains Joshua D. Rabinowitz of the Lewis-Sigler Institute for Integrative
Genomics at Princeton University, whose laboratory led the study. The prior view was that the
liver processes all ingested sugar. But this study showed that more than 90 percent of the fructose

was cleared by the small intestine in mice.

"We can offer some reassurance -- at least from these animal studies -- that fructose from
moderate amounts of fruits will not reach the liver," he says. However, the small intestine
probably starts to get overwhelmed with sugar halfway through a can of soda orlarge glass of

orange juice.

In the study, Rabinowitzand his colleagues studied the path ofisotope-labeled fructose through
the digestive systems oflaboratory mice. The researchers observed that excess fructose thatis not
absorbed by the small intestine continues through the intestine into the colon. As a consequence, it
also comes into contact with the natural microbiotic flora of the large intestine and colon, known

as the microbiome.



"The microbiome is designed to never see sugar," Rabinowitz says. "One can eat an infinite amount
of carbohydrates, and there will be nary a molecule of glucose that enters the microbiome. But as
soon as you drink the soda orjuice, the microbiomeis seeingan extremely powerful nutrient that

it was designed to never see."

While the study did not show that fructose influences the microbiome, the authors suggest an
effectis likely and should be studied further to learn more about the biological consequences of

high sugarintake.

The investigators also found that the small intestine clears fructose more efficiently after a meal.
"We saw that feeding of the mice prior to the sugar exposure enhanced the smallintestine's ability
to process fructose," said Rabinowitz. "And that protected theliver and the microbiome from
sugar exposure.” Theresearchers theorize thatin a fasting state, such as upon awakening orin the
mid-afternoon, one is extravulnerable to fructose due to a lessened ability to process itin the

small intestine.

Although the study was conducted in mice, Rabinowitz encourages "the most old-fashioned advice
in the world" for humans. Limit sweets to moderate quantities after meals,and do not have sweet

drinks away from meal time.
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Efficient technique discovered for isolating embryonic

stem cells in cows
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Findings could advance cattle production, help study human disease
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Summary:
Scientists have developed a highly efficient method ofisolatingembryonicstem cells in
cows. Producing embryonicstem cells from large livestock specieslike cattle is important

for genetic testing, genome engineering, and studying human disease.

FULL STORY

A colony of cow embryonicstem cells.



Credit: Pablo Ross / UC Davis

For more than 35 years, scientists have tried to isolate embryonic stem cells
in cows without much success. Under the right conditions, embryonicstem
cells can grow indefinitely and make any other cell type or tissue, which has
huge implications for creating genetically superior cows.

In a study published this week in the journal Proceedings of the National Academy of Sciences,
scientists at the University of California, Davis, were able to develop a new culture system that

allows them to efficiently derive stem cells on almostevery single attempt.

Producing embryonic stem cells from large livestock species like cattle is important for genetic
testing, genome engineering and studyinghuman disease. The cells may offer a better model for
human stem cell therapies. Mice and rats are sometimes too small to demonstrate whether certain

therapies will work on humans.
BREEDING A BETTERCOW, FASTER

If researchers can generate gametes, or sperm and eggs cells, from the stem cell lines, the
ramifications are profound. Such "in vitro" breeding could decrease the amount of time it takes to

produce genetically superior cattle.

"That could revolutionize the waywe do genetics by orders of magnitude,” said study author Pablo
Ross, an associate professorin the Department of Animal Science at UC Davis' College of

Agricultural and Environmental Sciences.

Injusta few years, scientists could speed up the process ofimproving generations by decades. "In
two and a halfyears, you could have a cow that would have taken youabout 25 years to achieve. It

will be like the cow of the future. It's why we're so excited about this," said Ross.

The cow ofthe future could have more muscle, produce more milk, emitless methane, or more

easily adapt to a warmer climate.

Ross envisions the findings helping the cattle industry become more sustainable. "Animals that are
more efficient and have improved welfare, that may have more disease resistance is better for

everyone," said Ross.
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The end of yo-yo dieting? Brain switch that controls fat

burning uncovered
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February 13,2018
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Summary:
Scientists have discovered a molecular switch in the brain that regulates fat burning -- and

could provide a way to control weight gain following dieting.

FULL STORY

Scientists have discovered a molecular switch in the brain that regulates fat
burning-- and could provide a way to control weight gain following dieting.

Monash University researchers have identified a molecular switch in the brain that potentially
controls the humanbody's capacity to store fat, particularly after long periods of "famine" or
weightloss -- a processthat underlies yo-yo dieting, where we regain the weight lost caused by

dieting.

Being able to control this switchmay be a therapy for obesity and other metabolic disorders such

as Type 2 diabetes.

Associate Professor Zane Andrews and his colleagues at the Monash Biomedicine Discovery
Institute have identified a protein in mice, called carnitine acetyltransferase (Crat), in hunger-
processing brain cells that regulate fat storage after dieting. These findings were published today

in the international journal Cell Reports.

When we are dieting (or evolutionarily when there is a famine) our bodies burn more fat to
provide enough energy. But at the same time our brains fight to conserve energy and, as soon as
food becomesavailable, the body switches from burning to storing fat and instead uses ingested
calories from food. The international research team discovered the Crat protein and developed a
mouse that had this protein genetically switched off. These mice, when fasted or fed after a fast,

consume their fatreservesata greater than normal rate.

According to Associate Professor Andrews, repeated dieting, or yo-yo dieting, may lead to weight
gain because the brain interprets these diets as short famines and urges the personto store more

fat for future shortages. For the first time the Crat protein in hunger-processing brain cells has



been identified as the switch thatinstructs the body to replace the lostweightthrough increased

fat storage.

"Manipulating this protein offers the opportunity to trick the brain and not replace the lost weight

through increased appetite and storage of fat," Associate Professor Andrews said.

"By regulating this protein we can ensure that diet-induced weight loss stays off rather than

sneaking backon.”
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Induced pluripotent stem cells could serve as cancer

vaccine
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Summary:
Induced pluripotent stem cells, or iPS cells, are a keystone of regenerative medicine.

Outside the body, they can be coaxed to become many different types of cells and tissues
that can help repair damage due to trauma or disease. Now, a study in mice suggests

another use foriPS cells: training the immune systemto attack or even prevent tumors.
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This visual abstract depicts how cancer immunity against multiple types of cancer can be achieved

using an easily generable iPSC-based cancer vaccine. Thisimmunity is based on overlapping

epitopes betweeniPSCs and cancer cells and can also be achieved by reactivating the immune

system as an adjuvant.

Credit: Kooreman and Kim et al./Cell Stem Cell



Induced pluripotent stem cells, or iPS cells, are a keystone of regenerative
medicine. Qutside the body, they can be coaxed to become many different
types of cells and tissues that can help repair damage due to trauma or
disease. Now, a study in mice from the Stanford University School of
Medicine suggests another use for iPS cells: training the immune system to
attack or even preventtumors.

The results suggest it may one day be possible to vaccinate an individual with his or her own iPS

cells to protect against the development of many types of cancer.

The iPS cells work as an anti-cancer vaccine because, like many cancer cells, they resemble
developmentally immature progenitor cells, which are free from the growth restrictions built into
mature cells that make up the body's tissues. Injecting iPS cells that genetically match the
recipient, but that are unable to replicate, can safely expose the immune system to a variety of

cancer-specific targets, the researchers found.

"We've learned that iPS cells are very similar on their surface to tumor cells," said Joseph Wu, MD,
PhD, director of Stanford's Cardiovascular Institute and professor of cardiovascular medicine and
ofradiology. "When we immunized an animal with genetically matchingiPS cells, the immune
system could be primed to reject the development of tumors in the future. Pendingreplicationin
humans, our findings indicate these cells may one day serve as a true patient-specific cancer

vaccine."

Wu is the senior author of the study, which will be published online Feb. 15 in Cell Stem Cell.

Former postdoctoral scholar Nigel Kooreman, MD, is the lead author.

"These cells,as a component of our proposed vaccine, have strongimmunogenic properties that
provoke a systemwide, cancer-specificimmune response,” said Kooreman, who is now a surgery

residentin the Netherlands. "We believe this approach has exciting clinical potential.”
Similarities between cancer, iPS cells

To make iPS cells, researchers collect cell samples from an easily accessible source like skin or
blood. The cells are then treated with a panel of genes that make them rewind their developmental
clockto become pluripotent, allowing them to become nearly any tissue in the body. One key test
of pluripotency is the ability of the cellsto form a tumor called a teratoma, which is composed of

many different cell types, after the cells are injected into animals. (IPS cells used in regenerative -



medicine therapies are grownin the presence of other proteins to encourage them to specialize, or

differentiate, into specific cell populations before beingused clinically.)

Cancer cells also havelongbeen known to echo many features of developmentally immature cells.
As part of their cancerous transformation, they often shed the naturally occurring mechanisms

that serve to blockinappropriate cell division and instead begin proliferating rapidly.

Wu and Kooreman wondered exactly how closely iPS and cancer cells resemble one another. They
compared the gene expression panels of the two types of cellsin mice and humans and found some
remarkable similarities, suggesting that these cells share proteins on their surfaces called epitopes

that could serve as targets for the immune system.

To test this theory, they used four groups of mice. One was injected with a control solution, one
received genetically matching iPS cells thathad beenirradiated to prevent the formation of
teratomas, onereceived a genericimmune-stimulating agent known as an adjuvant, and one
received a combination of irradiated iPS cells and adjuvant. All animals in each group were
injected once a week for four weeks. Lastly, a mouse breast cancer cell line was transplanted into

the animals to observe the potential growth of tumors.

One week after transplantation, all mice were found to have developed tumors of the breast cancer
cells atthe injection site. Although the tumors grew robustly in the control groups, they shrankin
size in 7 out of 10 mice vaccinated with iPS cells plus the adjuvant. Two of these mice were able to
completely reject the breast cancer cells and live for more than one year after tumor
transplantation. Similar results were obtained when Kooreman and his colleagues transplanted a

mouse melanoma and mesothelioma (a type oflung cancer) cellline into mice.

Kooreman and his colleagues further found thatimmune cells called T cells from vaccinated mice
were able to slow the growth of breast cancer cellsin unvaccinated mice. Conversely, these T cells
also blocked the growth of teratomas in mice injected with nonirradiated iPS cells, showingthat
the activated T cells were recognizing epitopes thatare shared between the breast cancer cells and
the iPS cells.

Putting the immune system on alert

"This approach is particularly powerful because it allows us to expose the immune system to many
different cancer-specific epitopes simultaneously," Kooreman said. "Once activated, the immune

systemis on alert to target cancers as they develop throughout the body."



The researchers next would like to study whether the approach works in samples of human
cancers and immune cells in a laboratory setting. If successful, they envision a future in which
people could receive a vaccine comprised of their own irradiated iPS cells as a way to prevent the
development of cancers months or years later. Alternatively, the iPS cells could potentially be used
as a part of the standard of adjuvant care after primary surgery; chemotherapy or radiation

therapy, or both; orimmunotherapy as a way to treat established cancers.

"Although much research remains to be done, the conceptitselfis pretty simple," Wusaid. "We
would take your blood, make iPS cells and then inject the cells to prevent future cancers. ['m very

excited about the future possibilities."
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Mouse model of intellectual disability
isolateslearning gene

A new way to study learning and memory, intellectual disability

Society for Neuroscience
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IMAGE: CrbnKO mice show altered mTORC1 signaling in the hippocampus. Schematic of proposed molecular

mechanism. view more
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Adult male mice lacking a gene linked to intellectual disability have trouble completing and
remembering mazes, with no changes in social or repetitive behavior, according to new research
published in /Neurosci. Thisanimal model provides a new way to study the role of this genein

learning and memory and providesa rodent model of pure intellectual disability.

A mutation in the gene CRBN causes a type of intellectual disability in humans that is defined by a
low intelligence quotient. Intellectual disability has beenstudied in the context of complex
disorders like autism spectrum disorder, Fragile X and Down syndrome that co-occur with other

conditions, which has made it difficult to selectively understand cognitive impairment.

Anjali Rajadhyaksha, director of the Weill Cornell Autism Research Program, associate professor of
neuroscience in pediatricsand of neuroscience at the Feil Family Brain and Mind Research
Institute at Weill Cornell Medicine, and colleagues deleted the mouse Crbn gene and demonstrated
that these mice, compared to mice with the intact gene, have difficulty navigating mazes designed
to testlearning and memory abilities, dependenton the hippocampus. Treating the mice with a
compound that inhibits the activity of an enzyme in the hippocampus improved the learning and
memory deficits. Theresearchers did not observe any differencesin the preference of altered mice
to interact with a fellow mouse or in repetitive grooming behavior, indicating that the gene is not

associated with behaviors that often co-occur with intellectual disability, as in autism.
HitH

Article: Rescue oflearningand memory deficits in the human non-syndromicintellectual

disability cereblon knockout mouse model by targeting the AMPK-mTORC1 translational pathway
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About JNeurosci

JNeurosci, the Society for Neuroscience's first journal, waslaunched in 1981 as a means to

communicate the findings of the highest quality neuroscience research to the growing field. Today


https://doi.org/10.1523/JNEUROSCI.0599-17.2018
mailto:amr2011@med.cornell.edu

the journal remains committed to publishing cutting-edge neuroscience that will havean
immediate and lasting scientific impact while responding to authors' changing publishing needs,

representing breadth of the field and diversity in authorship.
About The Society for Neuroscience

The Society for Neuroscience is the world's largest organization of scientists and physicians
devoted to understanding the brain and nervous system. The nonprofit organization, founded in
1969, now has nearly 37,000 members in more than 90 countries and over 130 chapters

worldwide.
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By Rick Nauert PhD

Researchers have successfully reversed the formation of amyloid plaques in the brains of

mice with Alzheimer’s disease, thereby improving the animals’ cognitive function.

Investigators from the Cleveland Clinic Lerner Research Institute discovered that

gradually depleting an enzyme called BACE1 eliminates the plaques.

The study, which appears in the Journal of Experimental Medicine, raises hopes that drugs
targeting this enzyme will be able to successfully treat Alzheimer’s disease in humans.
The vast majority of experimental treatments using a rodent model — whether for

diabetes or cancer or Alzheimer’s — fail to work in humans.

Researchers explain that one of the earliest events in Alzheimer’s disease is an abnormal
buildup of beta-amyloid peptide, which can form large, amyloid plaques in the brain and

disrupt the function of neuronal synapses.

Also known as beta-secretase, BACE1 helps produce beta-amyloid peptide by cleaving
amyloid precursor protein (APP). Drugs that inhibit BACE1 are therefore being developed
as potential Alzheimer’s disease treatments. However, the drugs may have serious side-

effects because BACE1 controls many important processes.

Mice completely lacking BACE1 suffer severe neurodevelopmental defects. To investigate

whether inhibiting BACE1 in adults might be less harmful, researcher Dr. Rigiang Yan and
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colleagues generated mice that gradually lose this enzyme as they grow older. These mice

developed normally and appeared to remain perfectly healthy over time.

The researchers then bred these rodents with mice that start to develop amyloid plaques
and Alzheimer’s disease when they are 75 days old. The resulting offspring also formed
plaques at this age, even though their BACE1 levels were approximately 50 percent lower

than normal.

Remarkably, however, the plaques began to disappear as the mice continued to age and

lose BACE1 activity, until, at 10 months old, the mice had no plaques in their brains at all.

“To our knowledge, this is the first observation of such a dramatic reversal of amyloid

deposition in any study of Alzheimer’s disease mouse models,” Yan said.

Decreasing BACE1 activity also resulted in lower beta-amyloid peptide levels and
reversed other hallmarks of Alzheimer’s disease, such as the activation of microglial cells

and the formation of abnormal neuronal processes.

Loss of BACE1 also improved the learning and memory of mice with Alzheimer’s disease.
However, when the researchers made electrophysiological recordings of neurons from
these animals, they found that depletion of BACE1 only partially restored synaptic
function, suggesting that BACE1 may be required for optimal synaptic activity and
cognition.

“Our study provides genetic evidence that preformed amyloid deposition can be
completely reversed after sequential and increased deletion of BACE1 in the adult,” Yan

said.

“Our data show that BACE1 inhibitors have the potential to treat Alzheimer’s disease
patients without unwanted toxicity. Future studies should develop strategies to minimize
the synaptic impairments arising from significant inhibition of BACE1 to achieve maximal

and optimal benefits for Alzheimer’s patients.”

Source: Rockefeller University Press/Science Daily
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Gut microbes protect against sepsis: Mouse study
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Summary:
Sepsis occurs when the body's response to the spread of bacteria or toxinsto the
bloodstream damages tissues and organs. The fight against sepsis could get a helping hand
from a surprising source: gut bacteria. Researchers found that giving mice particular
microbes increased blood levels of immunoglobulin A (IgA) antibodies, which protected

against the kind of widespread bacterial invasion thatleads to sepsis.

FULL STORY

Proteobacteria- Proteobacteria-
Negative Positive
Microbiota Microbiots

SURVIVAL

This visual abstract depicts the findings of Wilmore et al., who demonstrate a role for serum IgA in
protection against polymicrobial sepsis. Induction of protective concentrations of T cell dependent
serum IgA requires colonization of the gut with a complex microbiota thatincludes bacteria in the

phylum Proteobacteria.

Credit: Wilmore et al./Cell Host & Microbe 2018



Sepsis occurs when the body's response to the spread of bacteria or toxins to
the bloodstream damages tissues and organs. The fight against sepsis could
get a helpinghand from a surprising source: gut bacteria. Researchers
reporting February 22 in the journal Cell Host & Microbe found that giving
mice particular microbes increased blood levels of immunoglobulin A (IgA)
antibodies, which protected against the kind of widespread bacterial
invasion that leads to sepsis.

Prior work has linked IgA responses to gut microbes and IgA specific to components ofintestinal
bacteria have been detected in sera of mice. Additionally, people with IgA deficiencies are more
likely to succumb to sepsis. However, whether these two observations were linked in any way

remained an open question.

Previous research showed thatimmunoglobulin M (IgM) antibodies quickly respond to blood-
borne bacteria in sepsisand that gut microbes trigger immunoglobulin G (IgG) antibody responses
that can block bacterial infection. The researchers of the current work asked whether gut

microbes could trigger IgA responses that protect against sepsis.

"We propose that serum IgA and IgG antibodies may play roles similar to the protective role
proposed for natural IgM antibodies, with the IgA component providinga non-inflammatory
mechanism for keepinginvadingbacteria in check," says first author Joel Wilmore of the Perelman

School of Medicine at the University of Pennsylvania.

To investigate this possibility, senior author David Allman, also at UPenn's Perelman School of
Medicine, and his team looked at IgA antibodies, which are readily detected in mice and humans
but whose role in host protection against sepsis was unknown. The researchers found that
exposing mice to a unique but natural microflora thatincluded several members ofthe
Proteobacteria phylumled to increasesin IgAlevelsin the blood. Moreover, shifting the mouse gut

to a Proteobacteria-rich microbiota led to I[gA-mediated resistance to sepsisin mice.

When the researchers transferred blood lacking IgA into mice with sepsis, all but one animal died
within two days. By contrast, mice that received blood enriched in IgA survived much longer.
Taken together, the findings suggest that commensal microbes can have a substantial impact on

IgAlevels in the blood, resultingin protection against bacterial sepsis.



Based on these findings, the researchers planto further dissectthe mechanism by which IgA
confers protection against sepsis and explore ways to harness the specific properties of these
antibodies to develop a treatment that may be applied to humandisease. In the meantime, they

urge caution against over-interpreting the new findings.

"The study is limited by the fact that the microbiome in every person or animal is unique to some
degree, and our study is in the context of the animal facility at the Perelman School of Medicine at
the University of Pennsylvania," Allman says. "While IgA protected mice in our study, it should not

be assumed that IgA could replace standard treatments provided to patientsin a clinical setting."

This work was supported by National Institutes of Health.
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